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MogenpHasi CHUHXpOHHM3MpPOBaHHas pabodas mporpamMma 0a30BOro M yriyOnE€HHOTO
uszydeHus npeamera «Maremaruka» (10 — 11 kiaccer) (mpeamerHas oomacte «MaTemMaTHKa U
UHPOpPMATHKaY) (Jajiee COOTBETCTBEHHO — IMPOrpaMMa 10 MaTeMaTUKe, MaTeMaTHKa) BKJIIOYAeT
NOSICHUTENBHYIO 3alMCKy, COJepXkKaHue OOyueHHs, IUIaHUPYEeMble pe3yJbTaTbl OCBOCHHS
OporpaMMbl [0 MaTeMaTUKe, TEMaTHUeCKOe IUIaHUpOBaHME, TIepeueHb (Koaudukarop)
NpOBEpsIeMBIX TPeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOI 00pa30BaTEIbHONW MPOTPaMMBI
CpeIHero o0mero 00pa3oBaHus U JIEMEHTOB COACPIKAHMS 10 MATEMATHKE.

[ToscHuTenbHast 3amMcKa OTpakaeT OOIIME e M 3aJa4d W3YYEHUS MaTeMaTHKH,
XapaKTEPUCTHKY TCHUXOJIOTMYECKHX MPEANOChUIOK K €€ M3YyYEHHUIO OOydYaloUIMMHUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe IOAXOAbl K OTOOpY COJepXkaHWs, K ONpPEIeSICHHIO
IUTAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpPE TEMAaTHUECKOTO IIIAHUPOBAHHUSL.

Copnepxanne 0OydeHUs] pacCKpHIBACT COJEpKaTeIbHBIC JIMHUH, KOTOPbIE IMpeiararoTcs
JUIs1 0053aTENIFHOTO U3YyUEHHsI B KAXKIOM KJIacCe Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMUs.

[Tnanupyemble pe3yJbTaThl OCBOCHHMS NPOTPaMMbl MO MaTeMaTHKE BKIIIOYAIOT
JMYHOCTHBIE, METAIPeIMETHbIE PEe3yJIbTaThl 32 BeCh IMepHoJ]] OOyueHHs Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMA, a TaKKE IMPEIMETHBIC JOCTIKEHHUs OOydaromierocs 3a KaXAbli Tof
o0yueHwUs.

HOACHUTEJIBHAS 3AIIMCKA

MogenpHasi CHHXpPOHM3UpPOBaHHAs pabodas mporpaMma Mo MmareMaTHke (0a30BbIA U
yriyOneHHbIH ypoBHHU) s oOydatonmuxcst 10-11 kmaccoB cocTaBieHa HA OCHOBE CIIEAYIOLIMX
HOPMaTUBHO-IIPaBOBBIX IOKYMEHTOB:

1. ®enepanpubiii 3akoH OT 29.12.2012r. Ne273-®3 «O6 obOpazoBanuu B Poccuiickoii
Denepaumn»

2. depepalbHBII TOCYAApCTBEHHBIH 00pa30BaTENbHBIM CTaHIAPT CpeIHEero OOIIero
obpasoBanus (I[Ipuka3z MunuctepcTBa obpa3oBanus U Hayku Poccuiickoit @enepanunu ot 17 mas
2012 r. Ne413»).

3. ®epepanbHass pabodas MporpamMma CpeaHero ooOmero oOpa3oBaHHs IpeaMeTa
«Marematuka» (mns 10-11 kmaccoB oOpa3oBaTenbHBIX oOpraHu3anuii). ba3oBblii ypoBeHB. —
Mocksa, UCMO. - 2025.

4. DepnepanpHas paboyas TporpamMma CpeaHero oOmero oOpa3oBaHUs MpeaMeTa
«Marematukay (st 10-11 kiraccoB oOpa3oBaTeNbHBIX OpraHU3aIuil). YTIIyOJIeHHBIA YPOBEHb. —
Mockpa, UCMO. — 2025.

¢ yuérom DenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

Peanmzanus mporpamMmbl  00ecClieUMBAaeT OBJIAJCHUE KIIIOUYEBBIMU KOMIICTCHLUSMH,
COCTABJIIONIMMH OCHOBY JJIsI CAMOpPAa3BUTUS M HENPEPHIBHOIO OOpa30BaHUs, LEIOCTHOCTD
OOIIEKYJIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEIBHOTO Pa3BUTHS JMYHOCTH 00YYaIOLTIXCS.

B paboueil mnporpamme yudreHbl HuAeM U 1moyokeHUs «KoHUeNmmu pa3BUTHS
MaTeMaTHueckoro obpasoBanusi B Poccuiickoii @enepauuu». B cooTBeTCTBUM ¢ Ha3BaHUEM
KOHIICTIIIUM MaTeMaTH4eckoe o0pa3oBaHUe JOKHO, B YACTHOCTH, peliaTh 3a1ady oOecreueHHs
HE0OXOIMMOT0 CTPaHE YMCIIa BBITYCKHUKOB, MaTEMAaTUYECKask MOATOTOBKA KOTOPBIX JOCTaTOYHA
JUI TPOJOJDKEHUs OOpa30BaHUS IO pa3IMYHBIM HANpaBICHUSM, BKIIOYas IPENoAaBaHue
MaTeMaTHKH, MaTeMaTH4YeCKUe HCcCaeloBaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTUN U
Ip., a Takxke oOecrnedeHus s KakJoro oOydaromerocs BO3MOXHOCTH JOCTH)KEHUS
MaTeMaTHYeCKOM IMOATOTOBKM B COOTBETCTBHHM C HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHNe ITUX 3a]a4 OHA HalleJIeHA.



B osnoxy mmdpoBoit TpaHchopMmamuu Bcex cdep UeTOBEUECKOH IeATEITbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 XOpolleld MaTeMaTH4eCKOM
HOJTOTOBKU. DTO O0YCIIOBJIEHO TEM, UTO B HAILIM JTHU PACTET YUCIIO CIICIUATBHOCTEH, CBA3aHHBIX
C HETOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: M B cepe 3KOHOMUKH, U B OM3HEce, U B
TEXHOJIOTUYECKUX OONaCTAX, M Jaxe B TyMaHHTapHbIX cdepax. Takum o0Opa3oM, Kpyr
oOyyaromuxcs, A7 KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAUYMMBIM NIpPEAMETOM, (QyHIaMEHTOM
o0pa3oBaHus, CYIIECTBEHHO pacmupsercs. B Hero BXOIAT HE TOJNBKO oOyuarommuecs,
IUTAaHUPYIOIINE 3aHUMAThCSl TBOPUECKOM M MCCIIeIOBATENbCKOM paboTON B 00JaCTH MaTeMaTHKH,
UHPOPMATUKH, (PU3HKH, SKOHOMUKH U B APYTUX OOJIACTIX, HO U T€, KOMY MaTeMaTHKa HY>KHA JUIS
UCIIOJIb30BaHUs B MPO(EccHsixX, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknaaHas 3HAYMMOCTh MaTEMAaTUKU OOYCIIOBIIEHA TE€M, UTO €€ MPEeIMETOM SIBIISIOTCS
(dyHIaMEHTaJIbHBIE CTPYKTYpbI HAIIEr0 MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJMUECTBEHHBIC
OTHOIICHHS, (PyHKIIMOHAIbHBIE 3aBUCUMOCTH U KaT€rOPUU HEOINPEIeIEHHOCTH, OT MPOCTEHUIIIHX,
YCBaMBAaEMBIX B HEMOCPEACTBEHHOM OIIBITE, /10 JIOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX IS
pa3BUTHS HAyYHBIX M TEXHOJIOTHYECKHX HIeH. be3 KOHKpeTHBIX MaTeMaTH4eCKUX 3HaHWUN
3aTpyAHEHO TOHUMAaHHE IMPHUHLUIIOB YCTPOMCTBA W HCIHOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCTIPUATHE W WHTEPIPETAHs Pa3HOOOpPa3HOW COLMATBHON, YKOHOMHYECKOH, MOJIUTUYCCKOM
uHpopmanuu, Manod(pQeKTUBHA MOBCeTHEBHAS TPAKTUYECKas AeATeNbHOCTh. Bo MHOTHX cdepax
npoecCHOHATIBHON IeATENFHOCTH TPeOyIOTCS YMEHHUS BBIIOJTHATH pAacué€Thl, COCTABIAThH
QITOPUTMBI, TPUMEHATH (DOPMYIIBI, MPOBOAUTH T'€OMETPUYECKHE W3MEPEHUS MU TOCTPOCHUS,
yuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATh U MPEACTABIATH MH(OpMAIMIO B BUAE TaOINHI,
JarpaMM | rpauKoB, TOHUMATh BEPOITHOCTHBINA XapaKTep CIyYalHbIX COOBITHIA.

OpnHOBpEeMEHHO ¢ pacuiMpeHueM cdep NPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
oOriecTBe BcE O0jIee BaKHBIM CTAHOBUTCSI MATEMaTHUYECKHM CTHIIb MBILIICHHSI, TPOSBIISIOIIUICS
B OIIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHust MaTeMaTUKU B apceHasl MPUEMOB
U METOJIOB MBIIIIJICHUSI YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIIOUYAIOTCS MHIAYKLHMS U JEAyKLus,
0o0o0mIeHne W KOHKPETH3allMsl, aHajiu3 W CHUHTE3, KIacCUpHUKAIMig M CHCTEMaTHU3alus,
abctparupoBanue W aHajorus. OOBEKTHl MaTEeMAaTHYECKUX YMO3aKIIOUEHHH, MpaBuUiIa HX
KOHCTPYUPOBAHHSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHHM, CITIOCOOCTBYIOT BBIpaOOTKE
yMeHHUs1 (OpMyIHpOBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYXIEHUS, TEM CaMbIM (POPMHUPYIOT
JOTMYECKUI CTWIb MBIIUICHUA. Benymias posib NMpHHAUICKHUT MaTeMaTuke B (OPMHPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTH! MBIIIJICHUS U BOCIIUTAHUU YMEHHH JeCTBOBATH MO 33JaHHBIM
QITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIC W KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus
3aJa4 — OCHOBBI JJIsi OpraHu3ali Y4eOHOW NesATeNbHOCTH Ha YPOKax MaTeMaTHKH —
Pa3BUBAIOTCS TBOpYECKasi U MPUKJIIAJHAS CTOPOHBI MBIIIIJICHHUS.

OOyuenune wmaTeMaTuke Ja€T BO3MOXKHOCTb pa3BUBaTh Yy Yy4YalluXxcs TOYHYIO,
palnMoHanbHy0 U UH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HanboJee MOAXOIIINE I3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpeACTBA JUIsl BBIPAXKEHUS CYXKACHHH M HArSIIHOTO UX
Ipe/ICTaBICHUS.

Heo6XxonuMbpIM KOMIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHHH SIBJISETCS
o011ee 3HAKOMCTBO C METOJaMU IO3HAHHS JEHCTBUTENILHOCTH, MPEICTABICHHE O MpeaMeTe U
METO/Ie MaTeMaTHKH, €ro OTIMYUSAX OT METOJOB ECTECTBEHHBIX M TYMAaHHUTApHBIX HAyK, 00
0COOEHHOCTSX MPUMEHEHHs MAaTEeMAaTUKU JJISl PELICHUs] HAYyYHBIX U MPUKIAIHBIX 3a1a4. Takum
o0pa3om, MaremMaTuyeckoe o0pa3oBaHNE BHOCHT CBOW BKJIaJ B (JOPMUPOBAaHUE OOIIEH KYyIbTYpPbI
YeJIoBeKa.

W3ydyenne MaTeMaTHKH CHOCOOCTBYET OSCTETHUYECKOMY BOCIHUTAHUIO  YEJIOBEKa,



NOHMMAHHIO KpacoTbl M  M3fALIECTBA MAaTEMAaTHUYECKUX  PACCYKIEHUH, BOCIPUSATHUIO

reoOMEeTpUIECcKUX (POpM, YCBOCHHUIO 1€ CUMMETPHUH.

[TpuopurerHbIME TIeNsiMU 00y4deHHst MaTematuke B 10—11 kmaccax kak Ha 6a30BOM, Tak
U Ha yIIIyOJICHHOM YPOBHSIX SIBJISIOTCS:

— (QopMupoBaHHE  LEHTPAIbHBIX  MaTeMaTHYECKUX  MOHATHUH  (UMCIO,  BEIUYMHA,
reomMeTpuueckas (¢urypa, IepeMeHHas, BepOATHOCTb, (YHKIMs), OOECIeYHBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHuUs 00YyUaIOLIIXCS;

— TIOJBEJCHHE Yy4aluXcsd Ha JOCTYIIHOM Ul HUX YpPOBHE K OCO3HAaHUIO B3aMMOCBS3H
MaTeMaTHKU U OKPY>KaIOILIer0 MHpa, TOHUMAHHUIO MAaTEMaTHKH KaK YacTH OOLIEH KyJIbTyphl
YeJI0BEUECTBA;

— pa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW ydwaliuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCJIEI0BATEILCKMX YMEHHUM, KPUTUYHOCTH MBILUIEHUS, HHTEPECA K U3yUEHUIO
MaTeMaTuKu;

— (QopmupoBanue (yHKIMOHATBHOW MaTEeMaTWYeCKOW I'PaMOTHOCTH: YMEHHMs pacro3HaBaTh
MaTEMaTHYECKHUE aClEKThl B PEAIbHBIX JKU3HEHHBIX CUTYalUAX W IIPU U3YUYEHUU APYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (popMynupoBaTh Ux
Ha S3bIKE MaTeMaTHUKU M CO37aBaTh MAaTEMaTU4YECKHUE MOJEIHU, NPUMEHITb OCBOCHHBIN
MaTeMaTUYECKUH  ammapar i1 pelIeHMs  IPaKTHUKO-OPUEHTUPOBAaHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh [1OJIyYEHHBIE PE3YJIbTATHI.

OcHoBHBIE JIMHU coaepxkaHus Kypca Marematuku B 10—11 kmaccax: «Yucna u
BBIYUCIICHUS, «AnreOpa» («Anredpanyueckue BBIPAXKECHUS», «YPABHEHUS U HEPAaBEHCTBAY),
«Hagyana wmatemarumueckoro anamuza», «l'eomerpus» («['eomerpuueckue Gurypsl u ux
cBoiicTBa», «M3MepeHne reoMeTpUYecKuX BEJINYUHY»), «BepoaTHOCTh U cTaTucTuka». JlaHHbIE
JMHUYW Pa3BUBAIOTCS MapajuIeIbHO, KAXK1asi B COOTBETCTBUU C COOCTBEHHOMW JIOTHMKOW, OJTHAKO HE
HE3aBUCHMO OJHAa OT JApPYroil, a B TECHOM KOHTaKkTe M B3aumozeictsuu. Kpome srtoro, mx
O0BEIUHIET JIOTHYECKash COCTaBJAIOINAsl, TPAAWLIMOHHO TpPUCYIIass MaTeMaTHKe |
IPOHM3BIBAIONIAS BCE MaTeMaTUYeCKHe KypChl U coaepikaresbHble TuHul. ChopMmynupoBaHHOE
B0 ®I'OC COO TpeboBaHHE «yMEHHE OINEPUPOBATH MOHATHIMU: ONpEACTICHHE, aKCHOMA,
TEOpeMa, CIEJCTBHE, CBOWCTBO, MPHU3HAK, NOKA3aTeJIbCTBO, PABHOCWIBbHBIE (POPMYIHPOBKH,
yMeHue (GpopMyIupoBaTh 0OpaTHOE U MPOTUBOIOJIOKHOE YTBEPXKICHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCIOIb30BaTh METOJ MaTEMaTUUYECKON MHIYKIMH, POBOJIUThH JOKa3aTEJIbHbBIE
pacCykKAeHMsI NpU PELICHUM 3a/Jad, OLEHUBATh JIOTMUECKYIO IPABWIBHOCTb PaCCYKICHHID
OTHOCHUTCSI KO BCeM Kypcam, a (OpMHpOBaHHE JIOTMUECKUX YMEHHH pacIpenensercs: Mo BCeM
rojam o0y4eHusl Ha YPOBHE CPEIHETO O0IIeTr0 0Opa3oBaHusl.

B cootBerctBuun ¢ ®I'OC COO maremaTuka sIBASETCS 00S3aTENIbHBIM MPEIMETOM Ha
JTAHHOM YpoBHeE oOpazoBaHus. HacTosmiel paboueil mporpaMmoii peycMaTpuBaeTCst U3y4eHne
yuebHoro mpenMera «MaremaTHka» B paMKax TpEX y4yeOHBIX KypcoB: «Anrebpa u Hayana
MaTeMaTHYeCcKoro aHaiusa», «l'eomerpus», «BeposTtHocTe M cratuctuka». dopmupoBaHue
JIOTMYECKUX YMEHHH OCYIIECTBISETCS Ha MPOTSHKEHUH BCEX JIET 00yYeHHs Ha YPOBHE CPEIHETo
o01iero o0pazoBaHMsl, a IEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEPYKaHME BCEX HA3BAaHHBIX BBIIIE
KypCOB.

B yueGHOM mutane Ha u3ydeHue matematuku B 10—11 kimaccax oTBoguTcs 5 yueOHBIX



4acoB B HEJENI0 Ha 0a30BOM ypOBHE B TE€UEHHE KaKJIOTro roja odydeHus, Bcero 340 yueOHBIX
4acoB, M 8 yueOHBIX YaCOB B HEJIEIIIO HA YTITyOJIEHHOM YPOBHE B TEUCHHE KaXKI0T0 To1a 00y4eHus,
Bcero 544 y4ueOHbIX yaca.

Bo3Mo)kHa KOppEKTHpOBKa OOIIET0 YHCIa YacoB, PEKOMEHIOBAHHBIX IS H3y4YCHHS
npeaMera, ¢ y4eTOoM HHAMBHAYaJbHOTO TMOJAXOAa 00pa3oBaTelbHBIX OpraHM3aluid K
yIIIyOJIEHHOMY M3YYEHHIO MAaTEeMAaTUKH, B paMKax COOJIOJEHHS] TUTMEHUYECKUX HOPMAaTHUBOB K
HEJIEeNbHOM 00pa30BaTEIbHON HArpy3Ke.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

W3yueHne MaTeMaTUKW Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs HANpaBICHO Ha
JOCTIKEHUE 00YYalOIUMUCS TIMYHOCTHBIX, METAIIPEAMETHBIX U TPEAMETHBIX 00pa30oBaTEIbHBIX
Pe3yIbTaTOB OCBOCHUS Y4EOHOTO IIPEaMETa.

JIMHHOCTHBIE PE3YJIBTATHI

B pesynpraTe M3ydyeHHs MaTeMAaTHKH Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS Y
oOyudaromerocs OyayT chOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTATHI:
1) rpaxaaHcKoOro BOCHHUTAHUS:

Cc()OPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3UIMH  OOydYaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JICHA POCCHICKOTO OOIIECTBA, MPEACTABICHHUE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAyp TpakIaHCKOTO OOIecTBa
(BBIOOpHI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COLUATHHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU 1 Ha3HAUYCHUEM;

2) NMaTPpHOTHYECKOr0 BOCIIUTAHHUSA:

c(OpMHPOBAHHOCTD pPOCCUICKOMN I'Pa’KIaHCKOU HUJIEHTUYHOCTH, YBaXKECHUS
K TMpOIUIOMY M HACTOSALIEMY pPOCCHUHUCKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHUE
K JOCTHXXEHUSM POCCUUCKMX MAaTEMAaTHUKOB M POCCUMCKOM MAaTEeMaTUYECKOM IIKOJIBI,
UCTIONb30BAaHUE ITHUX JIOCTIKEHUH B IPYTUX HAYKaX, TEXHOJOTHUIX, chepax IKOHOMUKH;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHWE JYXOBHBIX [IEHHOCTEH POCCUICKOTO Hapoia, CHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUS, FTUYECKOTO MOBEACHUS, CBS3AHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHKEHUI
HAayKd U JCSATEIbHOCTHIO YUYEHOIr0, OCO3HAHUE JIMYHOI'O BKJIa/Ja B MOCTPOCHHE YCTONYHMBOTO
Oymy1mero;

4) 3CTeTHYECKOTr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAsl SCTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEHICHUN, PacCyKICHUH, BOCIPHUUMYUBOCTh K MAaTEMaTHYECKHUM AacCIEeKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BOCHUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MMPUMEHATH MAaTEMAaTHUECKNE 3HAHUS B HHTEPECAX 3JI0POBOTO U
0e30macHOro 00pa3a )KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO (310POBOE MTUTAHUE,
cOAMaHCUPOBAHHBIM PEXUM 3aHATHH U OTABIXA, peryjspHas Qu3ndeckas aKTUBHOCTH),
¢du3znIeCcCKOe COBEPIIICHCTBOBAHUE MPH 3AHITHSIX CIIOPTHBHO-030POBUTEIHHON IEATEIIEHOCTHIO;
6) TPYA0BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIY, OCO3HaHHE IICHHOCTH TPYIOTIOOMS, MHTEpEC K Pa3IuyHbIM cdepam
po(heCcCHOHANLHOM JESITENLHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW M €€ MPUIOKCHUSIMHU, YMCHHE
coBepIIaTh OCO3HaHHBIA BBIOOp Oynymeld mpodeccuu MW peann30BbBIBATH COOCTBEHHBIC



KHU3HCHHBIC IIJIaHBI, TOTOBHOCTh H CIIOCOOHOCTEL K MAaTCMaTUYICCKOMY 06pa3OBaHI/IIO n
camM0o00pa30BaHUIO Ha MPOTSHXKEHUN BCEH KHU3HH, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUH
NPaKTUYECKUX 3a/1a4 MaTeMaTH4YECKOI HAalpaBJIeHHOCTH;

7) 3KO0J0THYeCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH 3KOJIOTUYECKOU KYJIBTYPHI, IIOHUMAaHUE BJIUSTHUS
COLMAIIbHOOKOHOMUYECKHUX MPOIECCOB HA COCTOSHHE TNPUPOAHOM UM COLMANBHON Cpenbl,
OCO3HaHME TIIOOAJTBHOIO XapakTepa HSKOJIOTMYECKUX MNpoOJeM, OpHUeHTalus Ha TNPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWUU Ui pelieHHs 3a7a4 B 00JacTU OKpY’KaloLlel cpelibl, MIIaHUPOBaHUE
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIIECTBUN JUIsl OKPYKAIOLIEH CPEMbL;

8) nHeHHOCTH HAYYHOIO MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH © OOLIECTBEHHOW MPAaKTUKHM, ITOHMMAaHHE MAaTEeMaTHUYeCKOW HayKH Kak cgepsl
YeJI0BECUCCKOM ACATCIIbHOCTH, OTAIIOB €€ PA3BUTUA U 3HAYUMOCTU JIS1 Pa3BUTUA LIUBUIIU3AINUU,
OBJIAJICHUE SI3BIKOM MATEMAaTUKH U MAaTEMAaTUYECKOM KYJIbTYpOU KaK CpPEICTBOM IIO3HAHUS MHUpa,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTE MHAWUBUAYAJIIBHO U
B IpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe M3ydeHHs MaTEeMaTHKH Ha YpPOBHE CpeIHEro oOmiero obOpa3oBaHUS Yy
oOyudaromierocss OyayT chopmMupoBaHbl TO3HABATENbHBIC yYHHBEpPCATbHBIE Y4eOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIC Y4YEOHBIE JCHCTBHS, pEryJIsSTUBHBIC YHUBEPCAIbHBIC
ydeOHbIe JCHCTBHSI, COBMECTHAS IEATEITHHOCTD.

I[Ho3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble JJornyecKue qeiCcTBUSA:

— BBUIBJISITH W XapaKTepU30BaTh CYIICCTBCHHBIC TPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHSTHUN, OTHOIICHUH MEXAYy TMOHATUSAMU; (OPMYIUPOBATH OIpPEACTCHHS TOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIaCCHU(UKAIMU, OCHOBAHUS s OO0OOIICHUS U
CpaBHEHUS, KPUTEPUHU TPOBOJUMOI0 aHAJIN3A;

— BOCTIpPUHUMATh, (HOPMYIHpPOBATH H MPEOOPa3OBBIBATH CYXKIACHHS: YTBEPIUTEIBHBIE H
OTpUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

— BBIIBJISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOpEuUs B (akrax,
JMaHHBIX, HAOMIONCHUSX U YTBEPKACHHSX; Tpe/iaraTh KPUTEPUU JJS  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

— JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUHN 110 aHAJIOTHH;

— MPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN (ITPSIMBIE U OT
MPOTUBHOTO), BHICTPAaUBATh apPIYMEHTAIINIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHIL;

— 00OCHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBOBI;

— BBIOMpaTh crioco0 penieHus yueOHo 3a7auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUS,
BBIOMpaTh HanOoJee MOIXOMSIINN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciienoBaTeJbCKUE NeCTBUS:

— WCTOJB30BaTh BOIMPOCHI KaK MCCIIEOBATEIBCKUNA MHCTPYMEHT MO3HAHUS; (POPMYIHUPOBATH
BOTIPOCHI, (DUKCHPYIOIINE MPOTHBOpPEYHE, MPOOIeMy, yCTaHABIUBATh MCKOMOE H JIaHHOE,
(hopMUpOBaTh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HIINIO, MHCHHUE;

— MNPOBOJHUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HCCIEJAOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SBICHUS, IPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEKTaMHU, SIBJICHHUSIMH, TPOLIECCAMU;



CaMOCTOSITENILHO (OPMYIIMPOBATh OOOOIIEHUS W BBIBOJABI MO PE3yJIbTaTaM MpPOBEAEHHOTO
HAOJIO/ICHUS, UCCIICJIOBAHMSI, OIEHUBATH JOCTOBEPHOCTh TMOJNYYEHHBIX PE3yJIbTATOB,
BBIBOJIOB M 00O00IICHUIA;

MPOTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATh MPEATIOIOKEHHS O €TO
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Paborta ¢ nndopmanmeii:

BBIABIIATH Ae(PUUUTHI MH(GOpPMAIMH, JAaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa HA BOIPOC M JIJIS
pelIeHHs 3a/1auu;

BBIOMpaTh  MHGOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  TUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3HpPOBaTh M HWHTEPIPETHPOBATH HMH(OPMAIMIO pPA3IMYHBIX BHUIOB U  (QopMm
Npe/ICTaBICHHUS;

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEICTABIATH €€ B Pa3NUYHBIX (hopMax, UIUTIOCTPUPOBATH
rpapuyecK;

OLIEHUBATh HAJEKHOCTh HH(OPMAIIMHU 10 CAMOCTOSATENILHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

KomMyHHKaTHBHBbIE YHUBepcaJIbHbIE YUeOHbIe 1eiicTBUS

Oo0menne:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYKICHHS B COOTBETCTBHUHM C YCJIOBUSMH U UEIISIMHU
00IIeHuSs; CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaxX, /JaBaTh MOACHEHHs IO XOAY pEUICHHs 3aJauyd, KOMMEHTHUPOBATh IOJy4YEHHBIN
pe3yibTarT;

B XO/€ OOCYXJEHHUsS 3a/aBaTh BOINPOCHI MO CYIIECTBY OOCYXKIaeMOH TEeMbl, MPOOJIEMBI,
peraemMoi 3a/1a4M, BICKa3bIBaTh UCH, HAlICIIEHHBIC HA TIOMCK PEIICHUS; COTIOCTABISATH CBOH
CYXJICHUS C CYXJICHUSMH IPYTHX YYaCTHUKOB JIHaiora, OOHapyKUBATh pa3IMyle U CXOJCTBO
NO3MLINI; B KOPPEKTHOW (hopme POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHUS,
NpPEACTaBIATh PE3yJbTAaThl PEUICHUs 3a7ayd, SKCHEPUMEHTAa, MCCIIEJOBAaHUS, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS € YYETOM 3ajad IpE3eHTAUH |
0COOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe YHHBepCaJIbHbIe Y4eOHbIe el CTBUS
Camoopranmsanus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUs 3a7ayd, BbIOMPATh CIOCOO pemeHus ¢ Yy4ETom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pElIeHUH ¢ yu€TOM HOBOM MH(pOpPMALIUH.

CaMOKOHTpOJ'[L, 3MOLHOHAJIbHBIA MHTEJJIEKT:

BJIaJICTh HABBIKAMU MMO3HABATEIBHOM peIeKCHH Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBUIN U
MBICIIUTENIBHBIX ~TIPOLIECCOB, HMX pE3yJbTaToOB; BIAACTh CIIOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIA IIPOLIeCcCa U pe3ysbTaTa peIeHUss MaTeMaTUIEeCKON 3a1a4H;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIpHM pPELICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, IAHHBIX, HaWJEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa e M YCIOBHUAM, OOBSACHATh MPUUUHBI JOCTHKCHUS
WIA HEIOCTIDKEHHsSI DPEe3yJbTaTOB JEATEIBHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLECHKY
npuoOpPETEHHOMY OTIBITY.

CoBMecTHAs ACATCJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAyaIbHOW pabOTHI mpu
peleHnn y4eOHBIX 3ajad, NPUHUMATh LEJNb COBMECTHOW JEsITEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW pabOTHI, pacrpeeNaTh BUIbI padoT, JOrOBapUBATHCs, 00CYKIaTh
MPOIIECC B PE3YJIbTAT pabOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (GopMax paboThl (0OCYk aeHUs, OOMEH MHEHHH, «MO3rOBbIE



IITYpPMBD» M MHBIE), BBIMOJHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH CBOU JEHCTBHUSA C
JPYTUMH YWIEHAaMU KOMaHbI, OI[CHMBATh KAa4eCTBO CBOETO BKJIaga B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

INPEIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHHMs pabodell mporpamMMmbl IO MaTeMaTHUKE IMPEICTaBIICHBI IO
rogaM OOy4YeHHsT B paMKax OTIEIbHBIX KYypCOB B COOTBETCTBYIOIIMX pasesiaX HaCTOSIICH
IIporpammsl.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HHOACHUTEJBHAA 3AIINCKA

VYueOHblil Kypc «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHAM3a» SIBISIETCS OJHUM U3
HanOoJiee 3HAUYMMBIX B MNpPOTpaMMe CTaplIei IIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0ecrieuynBaeT HHCTPYMEHTAIbHYIO 0a3y Ui U3yUeHHsI BCEX €CTECTBEHHOHAYUHBIX KYPCOB, a C
Jpyroil CTOPOHBI, (pOopMHUPYET JIOTUYECKOe M aOCTPAKTHOE MBILIUICHHE YYalIUXCs Ha YPOBHE,
HE0OXOIMMOM JJIsl OCBOCHHS MH(POPMATHUKH, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamMkax JaHHOTO Kypca ydalldecss OBJAJEBAlOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpasi (OpMYJIHPYET CBOU JOCTHKEHHUS B MaTeMaTHUECKOH (opme.

YueOHbIN Kypc anreOpbl M Hayal MaTeMaTHYeCKOr0 aHaIM3a 3aKjaJbIBa€T OCHOBY JJIS
YCIICUIHOTO OBJIAJCHHS 3aKOHAMH (DU3UKH, XUMUH, OMOJIOTUH, TOHUMAHUsI OCHOBHBIX TEHACHLIUI
pa3BUTHs SKOHOMHUKM M OOIIECTBEHHOHM >KU3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIb30BaTh HMX IS JalbHEHIIEero
00pa3oBaHMs U B MOBCETHEBHOM XHU3HHU. B TOXe BpeMsi oBnajjeHre aOCTPaKTHBIMHU U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSAMH alreOpbl U MaTEMaTHUECKOT0 aHAJIN3a Pa3BUBAECT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTbD, I0Ka3bIBATh YTBEPKICHHUS C MOMOIIBIO HHIAYKITUH
U PacCcyX/aaTh JACTYKTHBHO, MCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue M
aHaJoruio, GopMUpPYET KpEaTUBHOE U KPUTUUECKOE MBIIIICHHUE.

B xonme m3ydenus kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHAIM3a» Ydallhecs
NOJYYaroT HOBBIM OIBIT pEIIeHUs] NPUKIAJAHBIX 3a/a4, CaMOCTOSTEIBHOTO IMOCTPOCHHS
MaTeMaTHYECKUX MOJIeNieil peajbHbIX CUTyallud, WHTEPIPETAlUU IOJYyYEHHBIX peIICHUH,
3HAKOMSTCS ¢ IPUMEPAMU MaTeMaTHUECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE, HAYKE U UCKYCCTBE, C
BBIJIAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

Y4eOHbIN Kypc 007asaeT BOCIUTATEIBHBIM MOTEHIMAJIOM, KOTOPBIH peanu3yeTcs Kak
yepe3 yueOHbII MaTepHuall, CIOCOOCTBYIOUINI ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U
yepe3 crenuduky yd4eOHOH IesTeIbHOCTH, TPeOyIomed NpOoIOIKUTEIbHON KOHLIEHTPAIIMH
BHUMAaHUs, CAMOCTOSITEIIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJY4YEHHBIN pe3ysbTarT.

B ocHoBe Meromuku o0ydeHus anreOpe W HayajllaM MaTEMaTHYECKOr'o aHalu3a JIC)KUT
JeSITeIbHOCTHBIM MIPUHIUI 00y4eHusl.
B ctpykrype yuebHOro Kypca «Anredpa W Havajga MaTeMaTHYECKOTO aHAIM3a» MOKHO

BBIZICIUTH  CJIIEAYIOIUE COAEPIKATEIBHO-METOAUYECKUE JIMHUM: «YHHclla M BBIYUCICHUSD,
«DyHkMu U rpaduKny, «YpaBHEHHUs M HepaBeHCTBa», «Hauama maremaTHyecKoro aHaauszay,
«MHoecTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JIMHUN U3Yy4arOTCs Ha
NPOTSDKEHUM JIBYX JIET OOy4eHHs B CTaplIed IIKOJIe, eCTECTBEHHO JOMOJHSS APYr Jpyra H
IIOCTEIICHHO HACBHILIAsICh HOBBIMU TEMaMU U pasfesnamMu. MOXHO ¢ yBEpEHHOCTBIO CKa3aTb, YTO
JAHHBIA KypC SIBJISIETCS MHTETPAaTUBHBIM, TIOCKOJIbKY 00BEeIMHSET B ce0e CoIepKaHNE HECKOIBKUX
MaTeMaTHYeCKUX TUCLMIUIMH, TaKMX Kak anredpa, TPUTOHOMETpPHUsS, MaTeMaTHUECKUIl aHam3,



TEOpHsI MHOKECTB, MaTeMaTU4eCKas Joruka u ap. I1o mepe Toro, kak ydamuecs OBIageBaroT BCE
Ooiee IIMPOKUM MATEeMAaTHUYECKUM allapaToM, Y HUX IOCJIEIOBATENbHO (OpMUpYETCS H
COBEPILECHCTBYETCSI YMEHUE CTPOUTh MaTEMAaTUYECKYI0 MOJEIIb PEAIbHON CUTyalluH, IPUMEHSATh
3HaHUS, TOJTY4YEeHHBIC ITPH U3YUYCHUHU Kypca, ISl PEIICHUsS CaMOCTOSITENIbHO C(HOPMYITUPOBAHHOM
MaTEeMaTU4YeCKOU 3a/1a4H, a 3aT€M HUHTEPIIPETUPOBATH CBOU OTBET.

CopepxartenpHo-MeTOAMYECKAss  JMHMS  «Yucna M BBIUMCICHUS»  3aBEpPLIACT
(opMHpOBaHHE HABBHIKOB HCIIOJIIb30BAaHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTo B
OCHOBHOHM mmIKosie. B crapmiell mkosne Ha 6a30BoM ypoBHe 0co00€¢ BHUMAaHHE YIENACTCS
(OPMHPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIUX B CeOs MCIOIB30BaHUE
pa3M4HBIX (GOPM 3aIUCH JACHCTBUTEIBHOTO YHCIA, YMEHHE PAllMOHAIBHO BBIOJIHATH ACHCTBUS
C HHUMH, JelaTh MPHUKHUIKY, OLEHUBaTh pe3ynbraT. OOyuarommecs IOJMy4alOT HaBBIKH
npUOIMKEHHBIX BEIYUCIICHUH, BHITTOIHEHUS ICHCTBHUM C YMCIaMHU, 3alICAHHBIME B CTaHAapTHOU
¢dopme, UCTIONB30BaHUS MATEMATUIECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAYKCHHIH.

Ha yray6JenHoM ypoBHe oco0oe BHUMaHHME ynelseTcss (OPMHUPOBAHHUIO HABHIKOB
palMOHANBHBIX BBIUMCIICHUH, BKIIOYAIONNX B ce€0sl MCIOJIB30BAHUE PA3IMYHBIX (HOpM 3amucu
yycia, yMEHHE JenaTh NPUKUAKY, BBIIOJIHATH NPUOMMKEHHBIC BBIYMCICHUS, OIICHHUBATh
YHCIIOBbIE BBIPAKEHUs, paboTaTh ¢ MaTeMaTHMYECKMMHM KOHCTaHTaMHU. 3HAKOMBIC Yy4allluMCs
MHOXECTBA HATYpaJbHBIX, LEJIBIX, PAUOHAIBHBIX M JCHCTBUTEIBHBIX YHUCEJ JONOJIHSAIOTCS
MHOXXECTBOM KOMIUIEKCHBIX YHCEl. B KaXJIOM H3 3THUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWCTBEHHbIE €My creuu(puyecKkue 3alayd M OIlepaluu: JeJCHUE HAaIelo, ONepUpOBaHHE
OCTaTKaMH Ha MHO>KECTBE LIEJIBIX YHCEN; 0COOble CBOMCTBA PAllMOHAIBHBIX U UPPAlMOHAIBHBIX
yrced, apupMETHYECKHE OMNEpaliK, a TaKXKe HM3BJICYCHHE KOPHS HATypallbHOW CTENEHU Ha
MHOXECTBE KOMIUIEKCHBIX 4McCell. brmarogaps mocienoBaTeIbHOMY pPACIIMPEHUI0 Kpyra
UCIIOJIb3YEMBIX YHCEII U 3HAKOMCTBY C BO3MOKHOCTSIMU MX IIPUMEHEHUS JJIs PELLECHUs Pa3IMYHbIX
3a1a4 GOpMHPYETCs IPEICTABICHUE O €AMHCTBE MATEMATHKH KaK HAyKU M €€ POJIM B TOCTPOCHUH
MoOJIeJIel peallbHOTO MUPA; IMHUPOKO UCIIONB3YIOTCS 0000IIeHNEe M KOHKPETU3AIHSI.

Jlunus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcsi Ha MPOTSHKEHUH BCEro OOydeHUs B
CTaplled IIKOJIe, IOCKOJIBKY B KaxXIoM paszeine IIporpaMMbl NpeayCMOTPEHO pELICHUE
COOTBETCTBYIOIIMX 3anad. B pesynpraTe ydamiuecss Ha 0a30BOM M YIJIyOJIeHHOM YpPOBHe
OBJIAJICBAIOT  PA3JIMYHBIMM  METOAAMM  PCLICHHUs  PALMOHAIBHBIX, HMPPALUOHAIBHBIX,
NIOKa3aTeJIbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUYECKHX YPaBHEHHM, HEPABEHCTB U CHCTEM,
a TaKKe 3a7ad, coAepKalux napamerpsl. IlomydyeHHble YyMEHUS HIUPOKO MCIOIB3YIOTCS IIPU
UCCIeIoBaHUU (DYHKIMK C MMOMOILBIO POU3BOIHOMN, NP PELICHUH MPUKIIAIHBIX 3a/a4 U 3a/1a4
Ha HaXOKJACHHWE HAMOOJBIIMX M HAMMEHBIIMX 3HAa4eHUH (yHkimU. JlaHHas conepKaTeiabHas
JMHUS BKIIOYaeT B cebs Takxke (popMHUpOBaHME YMEHHMU BBINOJHATH Pacd€rsl Mo (Gopmyiiam,
npeoOpa3oBaHusl PAIMOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKCHHUM, a
TaKXKe BBIPOKEHHUH, COAEpKAIIMX CTeneHu W Jorapudmbl. brmaromaps  u3yueHHIO
anreOpanyeckoro Marepuaja IPOUCXOAUT JajbHEWINee pa3BUTHE AJITOPUTMUYECKOTO H
abCTPaKTHOTO MBIIIICHUS YYalIuXcsi, (OPMHUPYIOTCS HABBIKM JEAYKTUBHBIX DPACCYKICHUH,
paboThl ¢ CUMBOJIBLHBIMH (pOpMaMu, MPEICTaBICHHS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEN B BHUJIE
paBeHCTB W HepaBeHCTB. AureOpa mnpemiaraer >(QQeKTHBHbIE HHCTPYMEHTHI I pPELICHHUs
IIPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3aJa4, HAIIAIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK
SI3bIKA HAYKH.

CopnepxaTenbHo-MeToanYecKast TUHUS «DYyHKIUM U TpaduKn» TECHO NEpeIuIeTaeTcs ¢
JAPYTUMU JIMHUSIMU KypCa, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T MTOCIIEI0BATEIbHOCTD U3yYCHUS
Mmatepuaina. M3ydyeHue CTeneHHOH, MoKa3aTeNbHO!, JIOTapu(h)MUIECKONH U TPUTOHOMETPHUYECKUX
(GyHKUINH, UX CBOWCTB W rpad)MKOB, UCHOIb30BAHNE (DYHKIMH A pemieHus 3ajad U3 APYTUX
y4eOHBIX IPEMETOB U PEATHbHOM JKU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJTU30M, TaK U
C pelIeHrneM ypaBHeHUI U HepaBeHCTB. [Ipu 3ToM Oosibiioe BHUMaHKE yiensercs: GOpMUPOBAHUIO



YMEHHUS BBIpaXKaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Pa3TUYHBIMU BEIIMUMHAMH, UCCIEI0BAThH
NOJy4YeHHbIE (PYHKIIUH, CTPOUTH UX IpaduKu. MaTtepuan 3Toi coiepKaTelbHON JIMHUN HalleJIeH
Ha pPa3BUTHE YMEHUH U HaBBIKOB, MO3BOJISIOMINX BBIPAXKaTh 3aBUCMOCTH MEX1y BEIMYMHAMU B
pa3nuyHoOi (popme: aHaNMTUYECKOH, rpaduueckoil u cinoBecHoi. Ero mizydenue crnocoOcCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHHS, CHOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3alluu,
UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHas nuHUA «Hadana mMareMaTnyeckoro aHaan3ay MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPyT Kak MaTeMaTHYeCKHUX, TaK U MPUKIAJAHBIX 33J1a4, JOCTYHbIX HIKOJIbHUKAM, TaK
KaK y HUX IOSBJIAETCS BO3MOXHOCTb CTPOUTH TPapUKH CIOKHBIX (YHKUIUH, ONpPENeNiTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BHIYUCIIATD IUIOMAIN GUryp u oObEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpeHMsI IpoueccoB. JlaHHasg colepkaTenbHas JIMHHUS OTKPHIBAE€T HOBBIC
BO3MO>KHOCTH ITOCTPOEHMSI MATEMaTHUECKUX MOJEIIEH pealbHbIX CUTYallUid, T03BOJISIET HAXOAUTH
HawIy4lllee pPEIICHUE B INPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-)KOHOMHUYECKHX, 3a7auax.
3HaKOMCTBO C OCHOBaMH MaT€MaTHYECKOTO aHalM3a CIIOCOOCTBYET PA3BUTHIO aOCTPAKTHOTO,
(OopMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHMH pacrio3HaBaTh
IPOSIBJICHUS] 3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE M HMCKyccTBe. OOyuwaroniyecs y3HaIOT O
BBIJIAIOIINXCS pe3yJibTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS MaTEMAaTUKM KaK HAayKd, U 00 ux
aBTOpax.

CopnepxaTenpHO-MeToANYeCKast JTUHUS «MHOXeCTBa M JIOTHKA» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUM MHOXKECTB M MaTEMaTHYECKON JIOTMKU. TeOopeTHKO-MHOXKECTBEHHbIE
NpEeICTaBICHNUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKU W TpeasaraioT HauOolee
YHHUBEPCAIbHBIN $I3bIK, OOBEIMHSIOMMKA BCE pa3fefibl MaTeMaTUKU M e€ NPUIOKEHUH, OHHU
CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCLHUIUIMHBI U UX IPUWIOKEHUA B euHoe Lienoe. [Toaromy
BaXHO JIaTb BO3MOXHOCTb IIKOJIBHMKY IIOHUMaTb TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMEHHOM MaTeMaTHKH 1 HCIIOJIb30BATh €T0 /7Sl BRIPAXKEHUS CBOUX MBICIIEH. J[pyriuM BaXkKHBIM
IPU3HAKOM MAaTEMAaTUKM KakK HayKd CJeIyeT IpU3HaTh CBONCTBEHHYIO €W CTpPOrocTb
000CHOBaHUH U CJIeIOBaHKE OIPEICIEHHBIM MPAaBUIIaM MIOCTPOCHHUS JOKA3aTEIbCTB. 3HAKOMCTBO
C JJIEMEHTAMHU MAaTEeMaTH4YeCKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
ydalmxcs, IMO3BOJIIET WM CTPOUTh CBOM pACCY’KIEHHMS Ha OCHOBE JIOTMYECKUX IpPaBUII,
(dopMHpyeT HABBIKM KPUTUUYECKOTO MBIIUICHUS.

B yue6HOM Kypce «Anredpa n Hadasa MaTeMaTHYeCKOTro aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTr0 MOJEIHPOBAHUS, KOTOpble MPHU3BaHBl CHOCOOCTBOBATH (HOPMUPOBAHHIO
HaBBIKOB ITOCTPOEHMSI MOJIETIEN PEANIbHBIX CUTYalUil, UCCIEOBAHMSI ITUX MOJENEN C TOMOIIBIO
amnmapara anreOpbl ¥ MaTeMaTHYECKOro aHaju3a, MHTEPIPETAlMH MOJYYCHHBIX Pe3yJIbTaTOB.
Takue 3a1aHus BIUIETEHBI B KAXIbII U3 pa3aenoB [IporpaMmel, NOCKOIBKY BECH MaTEpHUaN Kypca
IIMPOKO UCTIONB3YETCS ISl peIIeHuUs IPUKIIAAHBIX 3a7a4. [Ipu pereHnn peanbHbIX MPaKTHUECKUX
3aJad  yyaliuecs: pa3BUBAIOT HAONIOJATEIbHOCTh, YMEHHE HAXOIWTh 3aKOHOMEPHOCTH,
abcTparupoBathbCsi, HUCIOIB30BAaTh AaHAJOTHIO, 0000IIaTh M KOHKPETU3UPOBATH TMPOOIEMY.
JlesTenbHOCTh TIO (POPMHUPOBAHUIO HABBIKOB PELICHHUS MPUKIAIHBIX 3aJad OpPraHU3yercs B
npoliecce U3y4eHHs BCeX TeM Kypca «Anredpa v Hadyajga MaTeMaTHYeCKOTO aHAIHU3ay.

OO0mree yuCIIO YacoB, PEKOMEHAOBAHHBIX UII M3Y4YEHHUs yueOHOro Kypca «Anrebpa u
Hayajia MaTeMaTU4ECKOro aHaJIn3a», Ha 6a30BoM ypoBHe — 170 yacos: B 10 kitacce — 68 yacos (2
yaca B Hefieno), B 11 kmacce —102 yaca (3 gaca B HeJIeI0).

OO0mree yuCIIO YacoB, PEKOMEHJOBAHHBIX U M3Y4YEHHUs yueOHOro Kypca «Anrebpa u
Hayaja MaTeMAaTUYECKOro aHajIu3a» Ha yrJay0JéHHOM ypoBHe, — 272 yaca: B 10 kiacce — 136
yacoB (4 Jaca B Heziento), B 11 kiacce — 136 yacos (4 yaca B Henento). Bo3Mo)kHa KOppEKTUPOBKa
o0IIero 4Yuclia 4YacoB, PEKOMEHJOBAaHHBIX JJIS H3Y4EHHS Y4eOHOro Kypca, € Y4YEeTOM
UHIMBUAYAIBHOTO TIOJX0Ja 00pa3oBaTENbHBIX OpraHu3aluid K YraIyOJEHHOMY H3YUYCHHIO
anreOpbl U HauaJl MATEMaTUYECKOT0 aHAJIN3a, B paMKax COOJIIOICHHS THTHEHUYECKUX HOPMaTHBOB



K HEJIeNIbHOI 00pa3oBaTeIbHON HATrpy3Ke.

INPEIMETHBIE PE3YJIbTATBI
K xoniy o0yueHust 00y4arommics MOIyduT eIy IOIIUe IPEIMETHbIE PE3YJIbTAThL:

10 xaacc
ba3osslIit YPOBEHb
Yucja 1 BLIYUCIEHUS:

Ol'IepI/IpOBaTB IIOHATUAMUNU. paI_II/IOHaJIbHOG )41 HeﬁCTBHTCHLHOC YHucCJio, O6BIKHOBCHHa5I
U JIeCITUYHAs IpOOb, POLIEHTHI;

BBIITOJIHATH apI/I(bMeTI/I‘-IeCKI/Ie onepauym C paI_[I/IOHaJIBHBIMI/I )41 I[QﬁCTBI/ITCHLHBIMPI
qUCIIaMU,

BBIITOJIHATH HpI/I6JII/I)KeHHI>Ie BBIYMCIICHUA, I/ICHOHB?;YH HpaBI/IJIa OprFJIeHI/ISI, JcJiaTb
IIPUKUJIKY U OLICHKY pe3yJIbTaTa BBIYUCIICHUI;

Ol'IepI/IpOBaTB INOHATUAMU: CTCIICHb C NIOCJABIM IIOKa3aTrcJIEM, CTaHHapTHa}I (I)opMa
3alInucu ﬂCﬁCTBHTeHLHOFO quciJia, KOpeHI: HaTypaanoﬁ CTCIICHHU, HCIIOJIb30BaTh HO,Z[XOI[SIH_IYIO
q)OpMy 3aIIucCu I[CﬁCTBHTGJILHbIX HUCCII IJIsA peH_IeHI/IH HpaKTquCKHX 3a4a4 U HpC,[[CTaBHCHI/ISI
JAHHBIX;



OIIEpPHPOBATH MOHATUAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJILHOTO YTJIa, HCIIOIB30BaTh
3aIuCh MPOU3BOJIBHOTO yIila yepe3 00paTHbIe TPUTOHOMETpUYECKHUE (DYHKIINU.
YpaBHeHNS U HEPAaBEHCTBA:

OnepupoBaTh NOHATHSAMH: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJI0OE, PALlMOHAIBHOE,
UppalMOHATIFHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPaBHEHHUE,

BeimonHATe  mpeoOpa3oBaHUs — TPUTOHOMETPHUYECKHMX  BBIP@KEHUH M pemarb
TPUTOHOMETPUYECKHE YPAaBHCHHUS.

BrimonHATe npeoOpazoBaHusl LENbIX, PAlHOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUH U
pemaTh OCHOBHBIE THIIbI LIEJIbIX, PAIMOHAIBHBIX M UPPAMOHATBHBIX YPAaBHEHH U HEPABEHCTB.

[TpuMeHATHh ypaBHEHHUSI U HEPABEHCTBA I PEIICHUS] MaTeMaTHUYECKUX 3ajlad U 3a/1a4 U3
pa3nuyHbIX 0071acTeil HAYKU U peaIbHOM KU3HU.

MogenupoBaTh peajibHble CHUTyallMM Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHs, HEpPaBEHCTBa IO YCJIOBUIO 3a/a4M, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM arapaTa aiareophl.

DyHKUUH U TpaduKH

OnepupoBaTh MOHATHAMU: (PYHKIMS, crIOCOOBI 3aanus QyHKIMH, 00JacTh ONpeAeIeHUs
¥ MHO>KECTBO 3HAYCHUH (YHKUUH, rpaduK GyHKIMU, B3AUMHO 00paTHBIE (PYHKIIUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh W HEUETHOCTh (PYHKUUH, HYIH (QYHKIHH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMN A7 peIICHHs ypaBHEHUI.

Crpouth M 4uTaTh TpapuKH JUHEHHON (QYHKIMH, KBaJAPAaTUYHON (YHKIIMHU, CTETICHHOU
(YHKLINU C LENbIM MTOKa3aTeIeM.

Hcnons3oBath rpaduku GYHKIUN TSI UCCIIETOBAHUS MPOLECCOB M 3aBHCUMOCTEH MpH
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M peaIbHOW KHU3HH; BBIpaXaTb (HopMylamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hayana maTeMaTH4eCKOro aHAIU3A

OnepupoBaTh MOHATUSAMH: IOCIEIOBATEIBHOCTD, apu(METHYECKasi U TeoMeTpUudecKast
IIPOrPECCHU.

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBaIOIIas FeOMETPUYECKast IPOrPECCHsl, CyMMa
0eCKOHEUHO yObIBaroIIEei FreOMETPUYECKOM MPOTPECCHH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IMUHBIMU CIIOCOOAMH

Hcnons30BaTh CBOMCTBA NIOCIEI0BATEILHOCTEN U MPOTPECCUN IS PEIICHUS PEAJIbHBIX
3aJa4 NpUKJIaJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh MOHATHSIMU: MHOKECTBO, ONIEPALIMU HAJ MHOXKECTBAMHU.

M cnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT JAJIsl OIMCAHUS PeabHBIX IPOLIECCOB
U SIBIICHU, IPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX PEAMETOB.

OnepupoBaTh MOHATHIMU: OIIpECIICHIE, TEOpEeMa, CIEJCTBHUE, TOKA3aTEIbCTBO.

Yriy0/1eHHbIH YPOBeHb

Yucaa 1 BLIYMCTIEHUS

CB0O0OTHO OTIEPUPOBATH MOHATUSMU: PAITMOHATLHOE YHCII0, OECKOHEYHAS TEPHOINIECKAsT
Ipo0b, TPOICHTHI; HUPPALMOHAIBLHOE YHCIIO;, MHOXECTBA PAIMOHANBHBIX W JICHCTBUTEIHHBIX
YHCEIT; MOJYJb JEHCTBUTEIBHOIO YHCIIA.

[TpuMeHsITh IPOOU U MPOLICHTHI IJIS PEIICHHUS MPUKIIAIHBIX 33134 U3 Pa3IMIHBIX OTpacie



3HaHUU U peabHOU KU3HH.

[TpuMeHATs TPUOMMKEHHBIC BBIUYMCICHUS, NPABUIA OKPYIJICHUS, MPUKUAKY U OLECHKY
pe3ynbTaTa BEIYUCICHHA.

CB0oOOHO oOmEpUpOBaTH MOHATHEM: CTENEHb C IIeJbIM MOKa3aTeJeM; HCIOJIb30BaTh
HOXOAAUIYI0 (OpMY 3amHCH JACUCTBUTEIBHBIX YHCEN JJISi PEIICHUS NMPAKTHYECKUX 3a7ad U
NpEeCTaBICHUS JaHHBIX.

CB000IHO ONEpUPOBATh MOHATUEM: APUPMETUUECKUN KOPEHb HATYpaTbHON CTETICHH.

CB000IHO OMEPUPOBATH MOHATUEM: CTETNICHD C PAIlHOHAIEHBIM TIOKA3aTEIEeM.

CB00OHO OMEepUpPOBaTh MOHATHAMM: JIOTapu(PM YMcCiIa; ASCATUYHBIE U HATypajbHbIC
Jorapu(Msl.

CB00OHO OMEpUPOBaTh MOHATHAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC YHCIOBOTO
apryMeHTa.

OnepupoBaTh NOHATHAMU: APKCUHYC, apKKOCHHYC U apKTAaHT€HC YHCIOBOTO apryMEHTa.
YpaBHeHNs U HEPAaBEHCTBA

CBoOosHO  omepupoBaTh  MOHATHUSMHU:  TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIC YpaBHEHUS U YPABHEHUS-CIICICTBUS; PABHOCUIIbHBIE HEPABEHCTBA.

[TpuMeHATh pa3nuYHble METOJBl PEUICHHS PALMOHAIBHBIX M JIPOOHO-pallMOHAIBHBIX
YpaBHEHHMIA; IPUMEHATh METOJ] MHTEPBAJIOB JJIsl PEIICHUSI HEPAaBEHCTB.

CB00OHO OMEpHpPOBATH MOHATUAMU: MHOTOWIEH OT OJHOW MEepPEeMEHHON; MHOTOUIEH C
HeNBIMU K03 (HUITeHTaMH, KOPHU MHOTOUIEHA; TPUMEHSATh JeJICHHE MHOTOUJIeHa HA MHOTOWICH
¢ ocTtatkoMm, Teopemy besy u TeopeMmy Buera juist pemenus 3anau.

CBoOoHO oOmepupoBaTh TMOHATHSAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpula,
OTIpeNIeNIUTENb MAaTpHLbl 2 X 2 W €ro IeOMETPUYECKHH CMBICI; MCIOIb30BaTh CBOWCTBA
orpenenuTens 2 X 2 Ui BBIYUCICHUS €r0 3HAYEHUS, IPUMEHATh ONPENEIUTENN Ul PeIICHHS
CHCTEMBl JMHEHHBIX YPaBHEHHI,; MOJEIMPOBATH pPEalbHbIE CUTYallMH C MOMOIIBIO CHUCTEMBI
JVHEHHBIX YypaBHEHWH, WCCIEAOBaTh IIOCTPOCHHBIE MOJENU C T[OMOIIbI0 MAaTpULl U
oTIpeNieNUTeNel, HHTEPIPETUPOBATH MTOTyUYCHHBIH pe3ybTar.

Vcnonb30BaTh CBOMCTBA ACUCTBUI ¢ KOPHIMH AJIsl IPEOOPa30BaHMS BRIPAKEHUH.

BeimonHATe  mpeoOpa3oBaHUs YHCIOBBIX BBIPAXKEHHUH, COJACPKAIIUX CTEHEHH C
palMoHaIBFHBIM ITOKA3aTENIEM.

Hcnonb3oBaTk CBOWCTBA JiorapuMoB JUIsl  MpeoOpa3oBaHUs  JOTapUPMHUECKUX
BBIPAYKCHUM.

CBobomHO  omepupoBaTh  MOHATUSAMH:  HppAalMOHAJbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS; HAXOAUTh UX PEIICHUs C MOMOIIbI0 PABHOCHIBHBIX IEPEX0JI0B
WM OCYIECTBIISIS IPOBEPKY KOPHEH.

[IpuMeHATH  OCHOBHBIE TPUTOHOMETpHYECKHE (OpMyNbl A NpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHHA.

CB0oOOHO OmEepUpOBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YpPaBHEHHUE; NPUMEHSTH
HEoOXouMbIe (POPMYITBI 1Tl pEIICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH.

MogenupoBaTh peajibHble CUTYallMM Ha sI3bIKE€ aureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHs, HEpPaBEHCTBA IO YCJIOBUIO 3a/a4yH, HCCIEN0BaTh IIOCTPOCHHbIE MOJIENU C
UCIIOJIb30BaHUEM afapaTa ajareophl.

DyHKUUH U TpaduKH

CBo6oHO OmEepupoBaTh MOHATHAMHU: (DYHKIHS, CrOCOOBI 3a1aHusl (YHKLIUHU; B3aUMHO
oOpatHble (QYHKIUH, KOMIO3UIMS (YHKIMNA; rpaduk (yHKIMH; BBIIOIHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpagukoB GyHKIUH.



CBOOOIIHO OmEepHpPOBaTh MOHATHUSMHU: OOJIACTH OMpEACNICHUS W MHOKECTBO 3HAUYCHHIA
byHKINY, HyTU QYHKLIUH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA.

CB0o60OHO omepupoBaTh MOHATUSAMH: YETHBIE M HEUYETHBIC (YHKUMHU, MMEPUOAUYECKHE
(GYHKINU, TPOMEKYTKHM MOHOTOHHOCTH (YHKLIMH, MAKCUMyMbl M MHHUMYMBI (DYyHKIHH,
HanOoJIbIlIee M HAUMEHbIIIee 3HaYeHnEe (PYHKIIUU Ha TPOMEKYTKE.

CBoOoHO omepupoBaTh MOHATUSAMHU: CTENEHHas (YHKIHS C HATypalbHbIM U IIENBIM
nokaszaresieM, rpaduk CTENeHHOM (YHKLIMU C HAaTypajJbHBIM M LENbIM TOKa3aresneM; rpaduk
KOPHS N-Oi CTENeHH KaK (PYyHKIUU 0OpaTHOM CTENEHU C HaTypaJIbHbIM IIOKA3aTEIeM.

OnepupoBaTh MOHATUSAMH: JHHEWHAs, KBaJIpaTW4Has M JpOOHO-THHEWHHas (QyHKIUH;
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPa(UKOB.

CBob6oHO onepupoBaTh MOHATUSAMU: TOKa3aTeNbHasl U Jorapupmudeckas GyHKIHUU, UX
CBOWCTBA M I'paMKH; HCIIOJIB30BaTh UX IPaUKU AJIS peIICHUs] YpaBHEHUH.

CB06OHO OmepupoBaTh MOHATUSMHU: TPUTOHOMETPUYECKAsh OKPY>KHOCTB, ONpEICIICHHE
TPUTOHOMETPUYECKHUX (PYHKLUH YUCIOBOTO apryMEHTA.

Hcnonb3oBate rpaduku GyHKUUN U1 MCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHUH 3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M pEaIbHOW KHU3HH; BBIpaXaTb (HopMylamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauana maTeMaTH4eCKOro aHAIU3A

CB00OHO OmMEepHpPOBATh MOHATHAMHU: apupMeTHUYecKass U reOMeTpUIecKas Mporpeccus,
0ecKoHEeuHO yOBIBaIOIasi FeOMETPUYECKast MPOTPECCHsl; TMHEUHBIA M SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB; UMETh MTPECTABICHUE O KOHCTAHTE €.

Mcnonb30BaTh NPOrpeccHy IS pEIIeHUs peaibHbIX 3aj1au MPUKIaTHOTO XapaKTepa.

CBoOomHO  omepupoBaTh IMOHATUAMHU:  TOCJIEIOBATENBHOCTh, CIIOCOOBI  3aJaHus
MI0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAaHUYCHHBIE ITOCIIEA0BATEIbHOCTH; IOHUMATh OCHOBBI
3apOXKICHUS MAaTEMaTHYECKOTO aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX.

CB060HO OnEepUpOBaTh MOHATUAMU: HETpPEephIBHbIE (PYHKIUHU; TOUYKH pa3pbiBa rpaduka
(GyHKLINHT; aCUMOTOTHI TpaduKa QyHKIUH.

CBo6oHO omepupoBaTh MOHATHEM: (QYHKLUS, HEMpPEpbIBHAS HAa OTpe3Ke; MPUMEHSTb
CBOWCTBA HEMIPEPBIBHBIX (QYHKLUH IS peIICHHS 3a1a4.

CBoOosHO oOmepupoBaTh NOHATHSAMM: TE€pBasi M BTOpas IPOU3BOAHBIC (DYHKIUH,
KacaTenbHas K rpaduky (QyHKIUH.

BbIuucnaTe npou3BOAHBIE CYMMBI, IPOM3BENEHHUS, YAaCTHOTO W KOMIIO3UIIUH JIBYX
(GyHKUNH; 3HATh TPOU3BOIHBIC IIEMEHTAPHBIX (YHKIHH.

Hcnonb30BaTh reOMETpUUECKU U (PU3HMUECKUI CMBICI POU3BOAHOM AJIS peLICHHS 3a/1a4.
MHoxKecTBa M JIOTHKA

CB000IHO ONIEPHPOBATH MOHATHAMU: MHOKECTBO, ONIEPAIIH HAaJl MHO>KECTBAMHU.

M cnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJIsl OMUCAHUS PEaIbHBIX MPOLIECCOB
U SIBIICHU, IPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHbIX MPEAMETOB.

CB0oOOHO oOmepupoBaTh MOHATHUAMU: OIPEJCIEHUE, TEOpPEeMa, ypaBHEHHE-CIIEICTBUE,
CBOWMCTBO MaTeMaTU4YecKoro OOBEeKTa, JOKa3aTelIbCTBO, PABHOCWIIBHBIE YpaBHEHHUS H
HEpaBEHCTBA.

11 xknace
ba3oBblii ypoBeHb

Yucia 1 BLIYHCJICHUA:



OIEpUPOBATH IMOHATHUSAMHU: HATYPAIBHOE, LEJI0€ YHUCIO, HCIIONb30BaTh IIPU3HAKU
JEITMMOCTH LIEJIBIX YUCEII, Pa3JIOKCHUE YHACIIA HA IIPOCTHIE MHOKUTEIN AJI PELICHUS 3a/1a4;

OIIEPUPOBATH IIOHATUEM: CTEIIEHb C PAL[MOHAJIBHBIM IIOKA3aTENIEM;

OIIEPUPOBATH MOHATUAMU: JIoTapU(pM YUCIIA, IECATUYHbIE U HATypallbHbIE JIOTapU(PMBI.
YpaBHeHNS U HEPAaBEHCTBA:

NPUMEHATh CBOWCTBA CTEMEHUM JUIsI MpeoOpa3oBaHUs BBIPAXKEHUH, OMNEPHUPOBATH
MOHATUSMH: IT0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATH OCHOBHBIC TUIIBI IIOKA3aTEIIBHBIX
YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATH [PEOOpa30BaHUsl BBIPAKEHHM, COAEpXKAIIMX JorapuMbl, ONEPUPOBATH
HNOHATHAMH: JIOTapU(PMHUYECKOE YpaBHEHHE M HEPAaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB,;

HaxOJHUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh IOHATUAMU: CUCTEMA JINHEWHBIX YPABHEHUN U €€ PEILCHHUE,

HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JIs pELICHMs] TPAKTUUECKUX 3aa4;

HAaXOJUTh PELICHUS IIPOCTEUIINX CUCTEM U COBOKYITHOCTEH PALlMOHAJIBHBIX YPAaBHEHUU U
HEPABCHCTB;

MOJICIMPOBATh peallbHbIe CUTYallUU Ha SI3bIKE anreOpbl, COCTABIATh BRIPaKEHUS,

YPaBHEHUsl, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHUIO 3aJa4M, UCCIEA0BATH IIOCTPOCHHBIE
MO/IEIIU C MCTIOJIb30BAaHUEM arrapara anreophl.

DYHKIUH U rpapuKH:

ONEepHpOBATh TMOHATUSAMHU: TNepuoaudeckas (yHKIHS, NPOMEKYTKH MOHOTOHHOCTH
(GYHKLINHU, TOYKH SKCTpeMyMa (yHKIMM, HauOoJbllee M HaWMEHbIEE 3HAUYCHUS (YHKUUU Ha
IPOMEXYTKE, UCIIOJIb30BaTh UX JUIS UCCIIEAOBAaHUS (PYHKIIUH, 3aJaHHOH rpadukom;

ONepHpOBaTh  TOHATHSAMM:  TpadUKH  TOKA3aTeNbHOM,  JorapupMmuyeckoi  u
TPUTOHOMETPUYECKUX (PYHKLHUH, N300pakaTh X Ha KOOPAWHATHOHN IIOCKOCTU M UCIIOJIb30BaTh
JUIsl pEILIEHNs] yPaBHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPIMHATHOM IUJIOCKOCTH TpauKd JUHEHHBIX YpaBHEHUH W
UCIIOJIb30BATh UX I PELLIEHUS CUCTEMBI JINHEHHBIX YpaBHEHU;

UCTONB30BaTh rpaduku (YHKUMNA A1 UCCIIEOBAHUS IPOLECCOB M 3aBUCUMOCTEH U3
JPYTUX y4EOHBIX JUCIUIIIUH.

Havasa maTeMaTH4eCKOr0 aHAIN3A:

OIEePUPOBATH MOHATHAMU: HeTIpephIBHASA (DYHKIMS, TPOU3BOIHAS (DYHKIUH,

UCTIOJIb30BATh TEOMETPUUYECKUNA M (PU3NIECKUNA CMBICIT IPOU3BOAHOM ISl peIIeHUs

3ajay;

HAXOJUTh MPOU3BOIHBIC AIEMEHTAPHBIX (YHKINH, BBHIUUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHNUS, YACTHOTO (PYHKITHIA;

UCIIONIb30BATh MPOM3BOJHYIO JUIsI HCCIENOBaHUS (PYHKIMM HA MOHOTOHHOCTh U
9KCTPEMYMBI, TPUMEHATH PE3yIbTAThl UCCIICAOBAHUS K IIOCTPOCHUIO TPa(UKOB;

MCII0JIb30BaTh IPOU3BOAHYIO JUIsl HAXOKIEHHSI HAUTYUIIETO PEIeHNs B IPUKIAIHbIX, B
TOM YKCJIE COLUAIbHO-ODKOHOMUYECKHUX, 3a/1a4ax;

ONEepPHPOBATH MOHATHAMU: TMEPBOOOpa3Hasi U MHTErpall, IOHUMATh T€OMETPUUYECKUN U
(u3nUecKuil CMBICI HHTETpaa;

HaXOJUTh NMEePBOOOPa3HBIE 3JIEMEHTAPHBIX (PYHKIUI, BEIUUCIIATH HHTErpall 1o (hopMmyiie
Hrrotona—Jleiionuma;

pemaTh MpUKIAAHbIE 3a]1a4d, B TOM YHCIIE COIMAIbHO-3KOHOMUYECKOTO U (pr3nyecKoro
Xapaxkrepa, CpeCTBAMHA MaTeMAaTUIECKOr0 aHAJIN3a



Yruy0n1éHHblil ypoBeHb

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO ONEpPHpPOBATh MOHATHUSAMH: HATypaJbHOE U 1EJ0€ YHCIO0, MHOXECTBa
HaTYpaJIbHBIX M LENbIX YHCEJ, UCIIOJIB30BaTh NMPU3HAKK AeauMocTy 1enbix uynucen, HOJl 1 HOK
HaTypaJIbHBIX YHMCEJ AJIs PELEHUs 3a7a4, IPUMEHATh alroput™M EBkinaa;

CBOOOJTHO ONEPHPOBATH MOHATUEM OCTATKA [0 MOJIYJIIO, 3aIIUCHIBATh HATypaJIbHbIC YHCIIa
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO OINEPHUPOBATH MOHATHAMHU: KOMILJIEKCHOE YUCIO U MHOXKECTBO KOMILICKCHBIX
qrces, MPEICTaBIATh KOMIUIEKCHBIE YHCia B alredpanyeckoil U TPUTOHOMETPHUYECKON (opme,
BBITOJIHATH apU(PMETHUECKHUE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.
YpaBHeHNS U HEPAaBEHCTBA:

CBOOOJHO ~ ONEpHPOBAaTH  TOHATHAMM:  UppalMOHANbHBIC,  IOKa3aTeNbHbIE U
JorapupMUIECKUe HEPAaBEHCTBA, HAXOJUTh UX PELICHUS C TOMOIIBIO PABHOCUIIBHBIX IEPEX0/IOB;

OCYWIECTBIISAITh OTOOp KOpPHEH TpU PEUICHUHM TPUTOHOMETPUYECKOTO YpPaBHEHUS;

CBOOOJHO ONEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSTH
HeoOXonuMble (OPMYJBI Ui PEUICHHUsS OCHOBHBIX THIIOB TPHUTOHOMETPHUECKUX HEPABEHCTB;

CBOOO/THO ONIEPUPOBATH MOHATUSMHU: CHCTEMA U COBOKYITHOCTh YpaBHEHUN M HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTDH PELICHUS

CUCTEMBI U COBOKYIHOCTEH palMOHAJIbHBIX, HPPALMOHAIbHBIX, I10Ka3aTE€IbHBIX U
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB,;

pemaTh panoHAIbHBIC, HWpPpalMOHANbHBIE, IIOKa3aTeNbHbIC, JOrapupMHUUECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOAYJIH U TapaMETpPhl;

NPUMEHSATH rpauuecKre METObI I PELICHUS YPAaBHECHUI U HEPABEHCTB, a TAKXKe 3a1a4
C IapaMeTpaMu;

MOJICIMPOBATh pEajbHbIC CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJJa4l, UCCIEA0BATh IIOCTPOESHHBIE MOIEIN
C MCIIOJIb30BaHMEM arrapara anreOpbl, HHTepIPETUPOBATh MOTYUYCHHBIH pe3ysIbTar.

DYHKIUH U TPpaPuKH:

CTpOUTH IpauKU KOMIO3ZUIUHN (PYHKIUN C TIOMOIIBIO JIEMEHTAPHOTO MCCIEAOBAHUS H
CBOWCTB KOMITO3UIIMH ABYX (PYHKITHIA;

CTPOUTH T€OMETPHUECKUE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HA KOOPIMHATHOM IJIOCKOCTH;

CBOOO/THO ONIEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPHUECKUX (QYHKIIHA;

NPUMEHATH (PYHKIUH [T MOJCIMPOBAHUS U UCCIIEIOBAaHHS PEaJIbHBIX MPOIIECCOB.
Havajsa maTeMaTH4eCKOr0 aHAIN3A:

UCIIONIb30BATh MPOM3BOJHYIO JUIsI HCCIENOBaHUS (PYHKIMM HA MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HauOoJIblIee U HAaMMEHbIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHON Ha OTPE3KE;

HCII0JIb30BaTh IMPOU3BOAHYIO Ul HAXOXACHHUS HAWIYYILIEro peleHus] B NPUKIAAHbIX, B
TOM YHCJIE COLMAIbHO-I)KOHOMUYECKUX, 3aa4ax, UIsl ONPEIEIICHNs CKOPOCTH U YCKOPEHHS
npoiiecca, 3alaHHOro (GOpPMYIIOH HITH rpaduKoMm;

CBOOOTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Hasi, ONPEACICHHbII HHTETpal,

HaXOJUTh NEPBOOOPA3HBIE HIEMEHTAPHBIX (PYHKIUN U BRIYUCISATH HHTETPAJ 1o (hopmyJe

Hrrorona—Jleionuna;

HaXOJUTh IUIOMIAIH TUIOCKUX (UTYP U 0OBEMBI TEJ C IOMOIIBIO HHTETPaa;



UMETh TPE/ICTaBICHUE O MATEMaTHMYECKOM MOJEIMPOBAHUU HA MPUMEPE COCTABICHHS
Qg QepeHIMaIbHbIX ypaBHEHUH;

pemaTh MPUKIAAHbIE 33a4d, B TOM YHCJIE COLUATbHO-3KOHOMUYECKOTO U (PU3NUYECKOTO
XapaxTepa, cpe/l.

COJAEPKAHUE YYEBHOI'O KYPCA (ITIO 'OJJAM OBYYEHMUA)

10 knacc
ba3oBblil ypoBeHb

Yuciia ¥ BBIYHCICHUA

Parmonaneuelie uncia. OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, MPOICHTHI, OECKOHEUHBIE
nepuoguueckue  apodu.  Apudmeruueckue omepanMM € PAalMOHAIBHBIMU  YHUCIIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHUH. llpumeHeHue apoOelt M MPOIEHTOB IS PELICHHS
IIPUKIAAHBIX 33124 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIbHOU KU3HMU.

JeiictBuTenpHble yncia. PalmoHanbHble W MppalMOHANbHBIE YKcia. ApupmMeTuyecKue
OTIepaliu C JACHCTBUTEIbHBIMHU yuciaMu. [IpuOmmKkEHHbIE BBIYMCICHUS, IPABUIA OKPYTJICHHS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokaszareneM. CtannaptHas ¢opma 3alHCH JEHCTBUTEIBHOTO YHUCIA.
Hcnonp3oBanne mnoaxonsmend (opMbl 3almUCH  JEHCTBUTENBHBIX YUCEN IS peIICHUsS
IIPAKTUYECKUX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypajbHOM cTemneHu. JleHcTBHS ¢ apupMeTHYECKHUMHU
KOPHSIMU HaTypaJIbHON CTEIICHU.

CuHyC, KOCHHYC U TaHT'€HC YHMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, AapKTaHI'€HC
YHUCJIOBOTO apIyMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHbIE IPE0OPa30BAHUSL.

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
(bopMyIIBL

VYpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHcTBO, pelleHue HepaBeHCTBA. Merog
HUHTEPBAJIOB.

Pemienue 1ienbix 1 ApoOHO-PALIMOHANTBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanuoHaJIbHBIX YPaBHEHHUNM UM HEPaBEHCTB. PemieHue TPUrOHOMETPUYECKUX
YPaBHEHHM.

IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1a4 U 3a1a4 U3
pa3nuyHbIX 007acTell HAyKU U PeaIbHOM KU3HU.

DyHKUUH U TpaduKH

@yuk1ys, cocoOsl 3aaanus GyHkuuu. ['papuk Gyskimn. Bzanmuo oOpaTHbie QyHKIHMH.

OO6nacTb onpeneneHuss 1 MHOXKeCTBO 3HaueHuil Gpyunkiun. Hymu gynkiun. [IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIC M HEUETHBIE (PYHKIIUH.

CreneHHast QyHKIUS ¢ HaTypaJbHBIM M LEJNbIM TMoka3ateneMm. E€ cBolicTBa u rpaduk.
CgoiicTBa 1 rpauk KOpHS N-Oi CTENECHU.

Tpuronomerpudeckasi OKPY)KHOCTb, ONpEAEICHHE TPUTOHOMETPUUECKUX  (YHKIIUHA
YHUCJIOBOT'O apryMEHTA.



Havana MaTeMaTH4eCKOT0 aHAJIA3A

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATCILHOCTECH.

MOHOTOHHBIE MOCIEA0BATEIHLHOCTH.

Apudmerndeckass W reoMerpuueckas mnporpeccud. beckoHeuHo — yObIBarormas
reoMmerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOW MPOTPEeCcCHH
dopmysia CI0XKHBIX NPOLIEHTOB. Mcnonb30BaHME NPOrpECCHUU ISl PELICHUs] PEAJbHBIX 3a7ad
MPUKIIAJHOTO XapaKTepa.

MHokecTBA U JIOTHKA

MHoecTBO, onepauun Haj MHOXkecTBamM. [{narpammsl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anliapara JJisi ONKUCAHUS PEaJbHBbIX IMPOLECCOB U SIBJIICHUH, NpHU
pEIICHNH 33714 U3 IPYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBUE, TOKA3aTEIbCTBO.

Yriy0eHHbIH YPOBEHb.

Yuciia 1 BIYUCICHUA

Paronansueie unciaa. OOBIKHOBEHHBIE U IECATHYHBIC IPOOH, MPOLCHTHI, OECKOHEUHBIE
nepuoaudeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB [T peIIeHUs] IPUKIIaHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaIbHOM KU3HU.

JeiictBuTenpHble yncna. PalmoHanbHble W UppallMOHAIbHBIE YKCiIa. ApUpMeTHIecKHe
OIepalyy C JEHUCTBUTEIBHBIMUA YHUCIaMU. MOIyJIb AEUCTBUTEIBHOIO YHUCIA U €r0 CBOWCTBA.
[MpubnuxEHHbIE BBHIYMCICHUS, TPABWIIA OKPYTJICHUS, NPUKHUIKA U OLEHKa pe3ysbTaTa
BBIYMCIICHUM.

Cremnensb ¢ 1eipIM mokasareneMm. bunom HeroTona. Vcnonb3oBanue moaxoasiieii opMel
3aIIUCH ACUCTBUTENBHBIX YUCEII IS PEIIECHUs IPAKTUUECKUX 3a1a4 U IIPEICTABICHMS TaHHbIX.

Apudmernueckuii KOpeHb HATYPaIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKAa3aTENeM M €€ CBOMCTBA; CTENEHb C JIEHCTBUTEIIBHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. Coiictsa norapudma. JlecaTnanbie ¥ HaTypajbHbIE JOTapU(pMBI.

CuHycC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCJIOBOI0 apryMEHTa.

ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YMCIIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpPaBHEHHUS.
PaBHOCWIBHBIEC YpPaBHEHMS U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHue HEpaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IETBIX U JPOOHO-PAlMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB.
MHorouneHs! OT OAHOW IIEPEMEHHON. /e1eHne MHOrO4wIeHa Ha MHOTOYIEH ¢ OCTaTKOM. Teopema
Bbe3y. Muorounensl ¢ nensiMu ko3¢ duimenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUH, COJEPKAIIUX CTEIIEHH U KOPHU.

WppanmonaneHele  ypaBHEHUs. (OCHOBHBIE METOJbl PELIEHUS HMPPALUOHAIBHBIX
YPaBHEHHM.

ITokxazarenbHble ypaBHEHMs. OCHOBHBIE METObI PELIECHMSI 1I0KA3ATEIbHBIX YPABHEHUI.

[TpeoOpa3oBanue BeIpaxkeHUil, cofepkauiux Jorapudmsl. Jlorapupmuueckue ypaBHEHHsL.
OCHOBHBIE METOJIbI PELICHHUS JIOTAPU(PMUIECKUX YPaBHEHUH.

OcHoBHBIE TpUTOHOMEeTpUYeckue ¢Gopmyisl. IIpeoOpa3oBaHHEe TPUTOHOMETPUUYECKUX
BBIPAKCHUI. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHUH. Marpuia CHUCTEMbl JIMHEHHBIX YpPaBHEHUM.



Onpenenurens MaTpuipl 2 X 2, €r0 F€OMETPUYECKHM CMBICI U CBOMICTBA; BBIYMCIEHHUE €O
3HA4YCHMs, IPUMEHEHUE ONPEIACIIUTEI Ul PEILICHUS] CUCTEMBI JINHEWHBIX ypaBHEHUU. Perenue
IIPUKIAAHBIX 33a/1a4 C IIOMOILBI CUCTEMBI JIMHEHHBIX ypaBHeHUi. MccnenoBanue oCTpoOeHHOM
MOJIEJIN C IIOMOILBIO MAaTPHUILL U OIIPEACIUTEIICH.

ITocTpoeHHe MaTEMaTUYECKUX MOJEJIEH PEAIbHOM CUTyallld C IIOMOILNBIO YPaBHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a7a4
U3 Pa3IUYHBIX 00J1acTel HAYKU U pealbHON JKU3HU.

DyHKUUH U TpaduKH

@Oyukiys, crnocoObl 3amanus (pyHkiuu. B3aumbao oOpartable ¢ynkimu. Kommosuius
¢ynkuunit. ['paduk pyHkumu. DnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKITHIA.

Ob6nactb onpeaeneHUs U MHOKECTBO 3HaueHud (pyHkimu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBa. YETHbIe M Heu€THble QyHKuuuU. Ilepmogmueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (YHKIMH. MakCUMyMbl 1 MUHUMYMBI ¢yHKUnMU. Hambosnplee 1 HauMeHbIIee
3Ha4YeHUs1 PYHKIHUU Ha IPOMEKYTKE.

Jluneilinasi, KBagpaTHuHas U JpoOHO-TMHEHHas QyHKIIMU. DIEMEHTapHOE UCCIIeI0BaHNUE U
HOCTPOCHHE UX TPAPHUKOB.

CrenenHas (yHKIHMS C HaTypaJlbHBIM M LENbIM Moka3aTeneM. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpauk KOpHA n-Of CTerneHW Kak (PyHKIMH OOpaTHOI CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u gorapumuyeckas QyHKIUHU, UX CBOMCTBA U rpaduku. Mcrnons3oBaHue
rpaduKoB (PyHKIUH Ui peleHns: ypaBHeHUH. TpUuronoMeTpuyeckasi OKpyKHOCTb, OIIpeICIICHUE
TPUTOHOMETPUYECKHUX (PYHKLUH YUCIOBOTO apryMEHTA.

@OyHKIIMOHAIBHBIE 3aBUCMOCTH B pealIbHBIX Mpolieccax U sABIeHUsAX. I paduku peanbHbIX
3aBHCUMOCTEM.

Havasa maTeMaTH4eCKOro aHAIN3a

ITocnegoBaTeILHOCTH, CLIOCOORI 3a0aHMS IIOCIEA0BATEALHOCTEN. MeTo MaTEMaTHYECKOM
UHIAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCIEAOBATEIBHOCTU. MCTOpHA BO3HMKHOBEHHS
MaTeMaTHYECKOro aHAJIN3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U TreoMeTpuueckas mporpeccu. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH T'€OMETPHUYECKONW MPOTrPEeCcCHH.
JIMHEeWHBIN M OKCHOHEHUHAIbHBIM pocT. Yumcno e. Popmysia CIOXKHBIX IPOLIEHTOB.
Hcnonp3oBanue NpOrpeccuu JUisl pelleHus pealbHbIX 3a/1a4 IIPUKIAJHOIO XapaKrepa.

HenpepoiBable (yHKIMM W ux cBoiictBa. Touku paspeiBa. ACHMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (hyHKIMI HENMpPEpBHIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JAJS PELICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (PYHKLUH IS peIICHHs 3a1a4.

[TepBast u BTOpas npou3BoaHbIe HyHKIMH. ONpeaeseHne, reoMeTpUIecKiid 1 PU3NIeCKUn
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOM K rpaduky QyHKIUH.

[Tpou3BoHbIE NIeMeHTapHbIX (GyHKIMNA. [Ipor3BogHAS CyMMBI, IPOU3BEICHHS, YACTHOTO
¥ KOMITO3UIUU (YHKIHH.

MHoxkecTBa M JIOTHKA

MHokecTBO, onepalyy Hajl MHOYKECTBAMH U UX cBolicTBa. [luarpammsl Diiepa — BeHHa.
IIpuMeHeHnE TEOPETUKO-MHOKECTBEHHOI'O arapara JUisl ONKMCAHUS PEAJbHBIX IIPOLIECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JAPYTUX yUYEeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTW4YecKoro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIC YPABHEHUS.



11 knace
ba3oBblil ypoBeHb

Yuciia 1 BBIYHCICHUA

Hatypanbnsle u nienble yucina. [IpuzHaku AeTMMOCTH LENIBIX YUCET.

Crenenb ¢ pallMOHaNBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm uncna. JlecaTH4HbIC U HATYpaJbHbIC JIOTAPHU(PMBI.
YpaBHeHNs U HEPAaBEHCTBA

[TpeoOpa3oBanue BbIpaXKEHUH, COEPKAIIUX JTOTapU(PMBI.

ITpeoOpa3oBanue BbIpaXKEHUH, COJEPKAIIUX CTEIICHH C PALlMOHATIBHBIM MTOKa3aTeIeM.

IIprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUH. PellleHne mpuKIagHbIX 3a/ad ¢ NOMOIIbIO CHCTEMBI
JIMHEHHBIX YPABHEHUMN.

CucreMbl ¥ COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMmeHeHnEe ypaBHEHMH, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMaTUYECKUX 3adad U
3aJa4 U3 pa3IUUHBIX 00JacTel HAyKU U pealbHOU KU3HU.

DOyHKUUH U TpaduKH

@Oyukius.  [epuonmueckue  ¢yHkunmu. [IpoMEXyTKM MOHOTOHHOCTH — (DYHKIIUH.
MaxkcumyMbl 1 MUHMMYMBI GyHKuuu. HanOospiiee u HauMmeHblee 3HaYeHHE (YHKIMHM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIMU, X CBOMCTBA U TPAPUKH.

[Toka3zarenbHas U Jorapudpmuueckas pyHKIUH, ©X CBOHCTBA U rpaduKy.

Hcnonb3oBanue rpadukoB QyHKIMHA s peIIeHUs] ypaBHEHUH U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIHUHI 1711 MCCIETIOBAHUS MPOLIECCOB M 3aBHCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U PEATbHOM KU3HH.
Hayana MmaTeMaTH4eCKOI0 aHAJIN3a

HenpepoiBHble pyHKIMU. METOA HHTEPBAJIOB JJIs pEIIEHHUsS] HEPABEHCTB.

[TpousBonHas pyHkuu. I'eomerpudeckuii 1 GU3NUECKUNA CMBICI TPOU3BOIHOM.

[Tpou3BoHBIE 3NIEeMEHTAPHBIX GYHKINN. DOPMYJIIBI HAXOXKACHUS IPOU3BOJHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKITHA.

[TpuMeHeHre MPOU3BOAHOM K HCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD U SKCTPEMYMBI.
Haxoxxaenne HanOobIIero 1 HAMMEHBIIEro 3HaUeHUs (PYHKIIMH Ha OTpE3Ke.

IIpuMeHeHre MPOU3BOAHON Ul HAXOXKACHUS HAWIYYIIErO PELICHUS B IPUKIAIHBIX
3agaydax, AJIs ONpeesieHHs] CKOPOCTH MpoIlecca, 3alaHHOr0 (OpPMYIIOi Uil rpauKoM.

ITepBooOpasnas. Tabmuia nepBoOOpa3HBIX.

WuTterpan, ero reoMeTpuueckuii 1 (u3n4eckuil cMbIci. Bpruncienune uHTerpanga mo
dopmyne Hetorona—JIeiiOnuma.

Yriy01éHHbBIH yPOBeHb
Yucaa ¥ BHIYHCIEHUS

Harypanpaple u nensie umcna. [IpuMeHeHHWE NPU3HAKOB JCTUMOCTH IENBIX YHCET,
HaubOonbImui 00muit nenmurens (nanee — HOJl) n Haumensiiee odmee kpatHoe (nanee — HOK),



OCTaTKOB 110 MOAYJII0, aIropuTMa EBKIna s peleHns 3a1a4 B LEJIbIX YUCIIaX.

KommiekcHple uncna. AnreOpanueckass M TPUTOHOMETpUYEcKass (OpMBl  3arucH
KOMILIEKCHOTO Yncia. ApupMeTHdecKre ornepamnnun ¢ KOMIUIEKCHBIMU YHCITaMU.

N300parkeHre KOMIICKCHBIX YHCEN Ha KOOpAMHATHOH mockocTu. @opmyna Myaspa.

KopHu n-oii cTeneHn n3 KOMIIEKCHOrO uucia. IIpruMeHeHne KOMIUIEKCHBIX YUCeN s
pemeHust pU3MYECKUX U Te€OMETPUIECKHX 3a/1a4.

YpaBHeHNs U HEPAaBEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHUH U HEPABEHCTB. PaBHOCHUIIbHBIE CHCTEMBI M CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHHH C MOMOIIBIO TPUTOHOMETPUUYECKOMH
OKPY’KHOCTH. Pernienue TpuroHoMeTpUuYeCKX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTeIbHBIX U JOTapU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJbl  pEUIEHMsT CHCTEM U COBOKYNHOCTEM  palMOHAIBHBIX,
UPPaLMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITapaMETPAMHU.

IIpuMeHeHHe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3aJ1ad U
3aJa4 M3 Pa3IMYHBIX OOJNAacTel HAayKW W peajbHOM KHU3HH, HMHTEPIpPETaIs MOTYYEeHHBIX
pe3yJIbTaToB.

DyHKUUH U TpaduKH

['padux xomnosunuu ¢pyHKUUH. ['eomeTpudeckne oOpasbl ypaBHEHUH U HEPAaBEHCTB Ha
KOOPAMHATHOM INTIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOWCTBA U TpauKy.

['paduueckue MeTOABI pelIeHHs ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTobl
peleHus 3a1a4 ¢ napaMeTpaMH.

Hcnonk3oBanue rpadukoB (YHKIUH TSI UCCIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U PEATbHOMN KU3HH.
Havasa maTeMaTH4eCcKOro aHaIM3a

[TpumMeHeHre MPOU3BOAHOM K HCCIIEIOBAHUIO PYHKIUH HA MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxaenne HanOobIIero ¥ HAMMEHBIIIETO 3HAYSHUH HeMPephIBHOW (DYHKIIUU Ha OTPE3Ke.

IIpuMeHeHre TPOU3BOAHOM JUIsI HAaXOXKICHHUsS HAWIIY4IlIEro pPELICHWs B IPUKIIATHBIX
3agadax, Ui OIpENEeNIEHUs] CKOPOCTH M YCKOPEHHs Tpolecca, 3aJaHHOTO (GOpMyNoil HiH
rpadpuKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO nepBooOpasHbIX. IlepBooOpasHbie 3yIeMEHTAPHBIX
¢ynkuunit. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Nurerpai. ['eomeTpruecKkuil CMBICI UHTErpaja. BeluuciaeHne OnpeneeHHOro HHTerpaia
no ¢popmyine Herorona—JIeiitbnuna.

[IpumeHeHne HHTETpana Ui HAXOXAEHHUS IUIOIaZed Miockux ¢uryp u o0BeMOB
T€OMETPUUYECKUX TEJl.

[Tpumeps! peutennii quddepeHraIbHbIX YpaBHEHU. MaTeMaTndeckoe MOJICIMpOBaHUE
peanbHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH.



TEMATHYECKOE IINTIAHAUPOBAHUE YYEBHOT'O KYPCA (ITO TOAAM OBYUEHMUA)
10 xxacc

Ba3zoBslii ypoBeHs (68 yacoB)

Yruaybaennsiii ypoeHb (136

4acoB)

HasBanue pa3gena |OCHOBHOE CONIEp KaHUE OcHoBHBIC BUABI fesiTenbHOCTH  |Ha3zBanue pasaena OcHOBHOE coZiep KaHHe OCHOBHBIC BHBI ACATCIIBHOCTH

(Temsr) (ducio paszzena (TeMbI) 00yJaroIuxcs (Temsbl) (YMCIIO YacoB)  |paszerna (TeMbl) o0yJaroImuxcs

4acoB)

MHuoskecTBa MHO0X€ECTBO, OIepaIui Haj HMcnmoan30BaTh MHOKECTBO MHoxecTBoO, onepaiuu HaJ,  |Mcnmoab30BaTh TEOPETUKO-

pPallMOHAIBHBIX 1 |MHOXECTBaMu. JluarpaMmel TEOPETUKO-MHOKECTBECHHBIN EeHCTBUTEIBHBIX YUCEI. [MHOXKECTBAMH U UX CBOMCTBA. [MHO>KECTBEHHBIN anmapat

eHCTBUTENBHBIX  |Dilnepa—DBenna. arrapar JJisi ONUCAHUS X0a MHOTOYJIEHEI. uarpammel Ditnepa — U711 OMCAHUS X0/1a PELIECHUS

YHCE]L. PanronanbsHEIC YKCia. pELICHUS] MATEMAaTUYECKUX PanrionannHBIE Benna. [Ipumenenue MaTeMaTHYECKHUX 3aJ1ad,

ParonaibHbIe OOBIKHOBEHHBIC U JICCATHYHBIC [337a4, a TAKKE PEabHBIX YpaBHEHUS U TEOPETUKO-MHOXKECTBEHHOTO  |a TAK)KE PEAIbHBIX MPOLIECCOB

YpaBHEHUS U TpOOY, IPOIICHTHI, [POLIECCOB U SIBJICHUM, TIpU HEPABCHCTBA. amnmnapara Juisi pelIeHus 3a/1a4. (U sIBICHUH.

HEPABEHCTBA OECKOHEYHEIC MIEPUOTUUECKUE |[PEIICHUH 3a/1a4 U3 JIPYTUX CHUCTEMBI JIMHCHHBIX ParmoHnannHBIE YHCIa. OmnepupoBaTh NOHATUAMH:

(14 9) mpoOu. ApudmMeTrueckue YIeOHBIX TIPEMETOB. YpaBHEHUI OOBIKHOBEHHBIE U JICCATHYHBIC|[PAllMOHATILHOE YUCIIO,
OTEPaLUU C pAlUOHATIBHBIMU  {ONepUPOBATH NOHSITHIMM: (24 u) pOOH, TIPOIICHTHI, OeCKOHEYHAs IEPUOANYCCKAS

YHCIaMH, IPeoOpa3oBaHus
YHCIIOBBIX BBIPAKCHUM.
[Ipumenenue apodeii u
MIPOLICHTOB JIJIs pEILICHUS
MPUKIaTHBIX 33134 U3
pa3IM4YHBIX OTpaciiel 3HAaHUU U
[peabHOM JKH3HHU.
JlelicTBUTEBHBIE YHCITA.
PanrioHanbHbIE 1
MppaloHaIbHBIC YHCIIA.
ApudmMeTrueckre onepanuy ¢
eliCTBUTENILHBIMU YHCIIAMH.
[TprOnkEHHBIE BEIYHUCIICHHS,
MpaBuIIa OKPYTJICHHUS,
MPUKKKA U OLICHKA pe3yibTara
BBIUMCIICHUH.

ToskaecTBa 1 TOXKAESCTBEHHBIC
npeoOpa3oBaHusl. YpaBHEHHE,
KOPEHb YPaBHEHMUSL.
HepaseHcTBO, perienue
HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Pemienne nensix 1 JpoOHO-
panroHaNbHBIX YPaBHEHUH 1
HEpaBEHCTB

panMoHaIBHOE YUCIIO,
neiicTBUTEIBHOE YHCIIO,
0OBIKHOBEHHAs! APOOB,
necatudHas ApoOb, MPOLIEHTHI.
BoInoaHATH apudMeTHIecKue
OTIepaliy C PAMOHATILHBIMH 1
NeHCTBUTENILHBIMU YHCIIAMH;
MpUOIKEHHBIE BBIYHCIICHNS,
MCTIONB3YS IPaBUIa OKPYTIICHHS.
JenaTh NPUKUAKY U OLEHKY
pe3yJbTaTa BEIYUCICHHUH.
OnepupoBaTh NOHATUAMU:
TO/IECTBO, ypaBHEHHE,
HEPaBEHCTBO; LIENOE U
palnroHaIbHOE YpaBHEHHE,
HEPaBEHCTBO.

BbInoHATh Npeodpa3oBaHus
LIEJIBIX U PALIHOHATbHBIX
BBIPAKEHUI.

PemiaTs OCHOBHBIC THITBI LEIBIX
MppanroHaIbHBIX YPaBHEHUH 1
HEPaBEHCTB

[IpuMeHsTH paunoHaIbHbIC
YpaBHEHUS X HEPABEHCTBA ISl
pELICHUS MaTeMaTHIECKUX 3aa4
1 3a/1a4 U3 pa3InIHbIX oOnacTei

OCCKOHEYHBIC TTEPUOTUTICCKUE
npoou. [Ipumenenne apodeit u
MIPOIICHTOB ISl PEIICHUS
MIPUKIIAHBIX 33/1a4.
JlelicTBUTEIbLHBIC YUCITA.
ParnmoHansHBIC 1
UppaIoHAIBHEIC YUCTIA.
ApUPMETHYECKUE OTICPAIIHH C
NICHCTBUTETHHBIMH YHCIIAMHU.
Monayb NeHCTBUTEIBEHOTO
YUCIIa ¥ €T0 CBOHCTBA.
[TpuOMKEHHBIC BRIYHCICHUS,
MIpaBHJIa OKPYTIICHUS,
MIPUKH]IKA U OIICHKA
pe3yJIbTaTa BEIYMCIICHHA.
OCHOBHBIE METO/TBI PEIICHUS
LEJBIX U IpoOHO-
paIlMOHANTBHBIX YPABHCHUH U
HEPaBEHCTB. MHOTOUJICHBI OT
OJIHOM mepeMeHHO. [lenenue
MHOTOYJICHA Ha MHOTOWICH C
octatkoMm. Teopema besy.
MHOTOYJICHEI C TIETTBIMU
koaddurentamu. Teopema
Buera.

Pemenne cucreM JIMHEHHBIX

pOOb, TIPOIICHTHL;
UppalHOHATBEHOE U
efiCTBUTEIBHOE YHCIIO;
MOJYJb ACHCTBUTEILHOTO
4Kcia; UCIIOIb30BaTh 3TH
MOHSITHA TIPU POBEACHUH
paccyXICHUH U T0Ka3aTeNbCTB,
NPUMEHATH IPpOoOU U IPOLICHTHI
VIS peIieHHsI IPUKJIATHBIX
3a1a4 U3 Pa3IMYHBIX OTpacien
3SHAHWUU U peabHON KU3HU.
Hcnoab3oBaTh
npUOIKEHHBIC BBIYMCIICHUS,
NpaBuIa OKPYTIICHHS,
NPUKUAKY U OLIEHKY
pe3ybTaTa BEIYUCICHHUH.
I[IpuMeHsITH pa3uyHbIe
METO/IbI PELICHHS
palMOHATBHBIX U TPOOHO-
palMOHAJBHBIX ypPaBHEHUH; a
TaKXe METOJl HHTEPBAJIOB IS
pelIeHUs HEPaBEHCTB.
OnepupoBaTs NOHATUSIMU:
MHOTOYJICH OT OJTHOM
NEPEMEHHOM, €ro KOpHH;
NPUMEHATH JeJIeHHIE




HAYKH 1 PeabHON KU3HH

ypaBHEeHUH. Martpuna
CUCTEMBI JIMHEHHBIX
ypaBHeHUH. OnpeenuTens
MaTpHIIBI 2X2, ero
FEOMETPUUYECKUI CMBICT U
CBOMCTBA; BBIYMCIECHHUE ETO
3HAYEHUS; TPUMEHEHUE
ONPEAETUTENS ISl peLIeHNs
CUCTEMBI JIMHEHHBIX
ypaBHEHUH. Pemienne
MPUKJIATHBIX 3371249 C
MOMOIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH

MHOTOYJICHA Ha MHOTOWICH C
ocTaTkoMm, TeopeMy besy u
TeopeMmy Buera s pemieHus
3a1a4.

OnepupoBaTh NOHSATUSIMU:
CHCTEMa JINHCHHBIX
ypaBHEHUI, MaTpuUIIa,
ONpeeIUTENb MATPHUIIBL.
HMcmon30BaTh CBONMCTBA
onpenenuTens 2 X 2 st
BBIUKCJICHHS €T0 3HAUCHMS,
MPUMEHSTEH ONPEICTUTENHN [T
pELICHUS] CUCTEMBI JINHEHHBIX
YpaBHEHHI.

MoaeJiMpoBaTh pEallbHbIC
CUTYyaIH C TOMOIIIBIO
CHCTEMBI JTUHCHHBIX
ypaBHEHUI, UCCIEAOBATh
MOCTPOCHHBIE MOJIETIH C
MOMOILBIO MAaTPHIL U
OTpeIeTnTENEH,
WHTEPIIPETUPOBATH
MOJIyYCHHBIN pe3yNbTaT

OYHKIUYU U
rpaduku. CTerneHs ¢
LIEJIBIM TIOKa3aTeNeM
(61)

DyHKIHA, cI10cOOBI 3a1aHHs
¢ynkunu. Bzaumao oOpaTHbie
¢dynkuun. 'paduk QyHKINM.
OO0nacTh onpeneneHus u
MHOECTBO 3HAYCHHUI
¢ynkuun. Hynu dyskmum.
[IpomexxyTkn
3HAKOMOCTOSHCTBA. YETHBIE 1
HeuéTable GyHKUuN CTeneHs ¢
LEJIBIM TTOKa3aTeNeM.
CrannapTtHas popmMa 3amnucu
NEHCTBUTEIHHOTO YHCA.
Vcnionb30BaHKue MOAXOASIIEN
(hopMBI 3amucu
NEeHCTBUTEIBHBIX YHCE IS
pELICHNs MPAKTHIECKUX 3a/1a4
W [IpeCTaBICHUS JaHHbIX.
CreneHHas QyHKLUS C
HATypalIbHBIM H LETbIM

OnepupoBaTh NOHATUAMU:
($yHKUUS, CIOCOOBI 3a0aHus
(yHKUINY, B3aUMHO OOpaTHBIC
($yHKUIMH, 00J1aCTh ONpeeNICHUs
1 MHO>KECTBO 3HAUCHHI
(dhyHKIIUY, TPadUK PYHKITU,
4ETHOCTD U HEYETHOCTD
(dbyHKIMY, HYJTH (YHKITIH,
[IPOMEKYTKH 3HAKOIIOCTOSHCTBA.
BbinonaTs npeodpa3oBanus
CTETICHE! C LEITBIM ITOKa3aTeNeM.
Vcrnionb30BaTh CTAaHAAPTHYIO
(dhopmy 3anucu AeHCTBUTEIBHOTO
qHcIa.

®opMyJMPOBATH H
WLIIOCTPUPOBATH rpaduecKu
CBOHCTBA CTEHIEHHOW (DyHKIIUH.
Beipaxats popmynamu
3aBHCUMOCTH MEKILY

OyHKIIH

u rpaduku. CreneHHas
(dhyHKIIHSA

C LIEJBIM ITOKa3aTeIeM
(12 )

DyHKIHSL, CIOCOOBI 3a1aHUs
¢yHkunu. Bzaumuao oOpaTHbIe
¢ynkunu. Komnosumms
¢dynkuuii. I'paduk pyHKIHN.
DJeMEeHTapHbIE
npeoOpa3oBaHus rpaduKoB
¢dynkuii. O6macTb
oTpenesieHus 1 MHOXKECTBO
3HaueHuil pyHkuun. Hymm
¢ynkuuu. [lpomexxyTku
3HaKOTMOCTOSHCTBA. UETHBIE U
HEeu€THBIC (PYHKIHU.
[lepronuueckue GyHKIHH.
[IpomMeKyTKH MOHOTOHHOCTH
(yHKIUH. MakCUMYMBI 1
MUHUMYMBI (PYHKIIHH.
HaunOonbinee 1 HauMeHbIIee
3HaYeHue QYHKLIUHU Ha
POMEKYTKE.

OnepupoBaTh NOHATUSMH:
(hyHKIMS, CIOCOOKI 3a1aHUs
(hyHKUIMH; B3aUMHO 00OpaTHbIE
(yHKUINH, KOMIO3ULIKS
hyHKIUH, TpaduK QYHKIUH,
001acTh OTpeIeICHHsT U
MHOXECTBO 3HAYCHUH
hyHKIUY, HYTH (YHKIIUH,
MPOMEXKYTKU
3HAKOIIOCTOSHCTBA; JJMHEHHAs,
KBaJpaTHYHAas, JPOOHO-
NMMHEHHAs ¥ CTeTICHHAS
BbInoJIHATD S7IeMEHTapHBIE
npeoOpazoBaHus rpadrKoB
(YHKIIHIA.

3HATH U yMeTh 10Ka3bIBaTh
UETHOCTD UM HEYETHOCTD
(yHKUNH, TEPUOINYHOCTh
(yHKUNU, HAXOIUTD




nokasareiieM. E€ cBolicTBa 1
rpadux

BEINYNHAMHU.

Hcnoan3oBaTh nM(ppoOBLIE
pecypcbl ISl TOCTPOSHHS
rpaduKoB PyHKIMN U U3yUCHHUS
X CBOMCTB

Jluneitnas, kBagpaTuyHas u
MpoOHO-IMHEHHAs QYHKIHH.
DIIEMEHTapPHOE UCCICAOBAHNE
U TIOCTPOCHUE TPAPUKOB ITUX
(YHKIIHIA.

CTeneHs ¢ IeJIBIM
mokasareieM. bunom
HrrotoHa.

CreneHHast QyHKIUS C
HATYPaJILHBIM U TICITBIM
rmokasareieM. E€ cBoiicTBa n

rpaduk

MPOMEXYTKH MOHOTOHHOCTH
(yHKLINH, MAKCUMYMBI 1
MUHUMYMBI (DyHKIINY,
HanOoJIbIlIce U HANMEHbLICE
3HaYeHue PyHKINU Ha
POMEKYTKE.
DopMyJIHPOBATH U
WIJIIOCTPUPOBATH
rpa)u4ecKu CBOMCTBA
TUHEHHOM, KBaJpaTUYHOM,
TPOOHO-TMHEHHOH U
CTETIeHHOH (pyHKIMH.
Bsipa:kath popMynamu
3aBUCUMOCTH MEXKIY
BEJIMUMHAMMU.

3HaTh onpeaeNcHue 1
CBOWCTBA CTETICHH C IIEIIBIM
MOKa3aTesieM; TOAXO IO
dhopmy 3anucu
efCTBUTEIBHBIX YHCEI IS
pelIeHHS MPAKTUIECKUX 3a1a4
W TIPEJICTABIICHUS TaHHBIX

Apupmernueckuii  |ApupMeTHIeCKUil KOpeHb D opMyJIMPOBATH, 3ANIUCHIBATD |ApUPMETHIECKUI ApudmMeTruecKuii KOpeHb @DopMyJIHPOBATH,

KOpPEHb N—0i HaTypaJbHOW CTETIEHH. B CHMBOJIHYeCKOH ¢opMe B |KOPEHb N-0i CTENEHN. |HATYpaJbHOW CTENEHU M €TO  [3aIIUCHIBATH B

CTCIICHMU. JleiicTBus ¢ apr(PMETHUECKIMY [MILTIOCTPUPOBATH MpuMepamu (MppannoHanbHbIe CBOMCTBA. CHMBOJIMYeCKOi (hopme 1

VppaunoHanbHble  KOPHAMH N—OH CTENEHMU. CBOMCTBA KOPHA N-0i CTENIEHHU. |ypaBHEHUS [IpeoOpa3oBaHMs YHCIOBEIX  [MCIOJIb30BATH CBOWCTBA

YpaBHEHUS U PerieHue nppalMoHaIbHbIX  |BeImoaHATH peobpazoBanus (15 4) BBIpAKEHUH, COAEPKALINX KOPHS N-0i CTENeH! IS

HepaBeHcTBa (18 1) [ypaBHEHHH 1 HEPAaBEHCTB. MppalMOHATIbHBIX BBIPAKEHUH. CTETIEHN U KOpHH. npeoOpa3oBaHUs BBIPAKEHUH.

CBoiicTBa 1 rpadyK KOpHS PemaTbe OCHOBHEBIE TUIIBI WppanmonansHble ypaBHeHus. (HaxoanTs pemenus
n-o¥ CTEeNeHn MppaliOHAIbHBIX YPAaBHEHUH H OCHOBHBIE METOBI PEILICHNS  [MPPALMOHANBHBIX YPaBHEHHH C

HEPaBEHCTB. MppaIIOHANBHBIX YPaBHEHUI. [TOMOIBIO PABHOCHIIBHBIX
IIpuMeHsATH 1715 pelieHns PaBHOCHIIBHBIE IEPEXOBI B [IEPEXOJ0B MITH OCYILECTBIISAS
pa3IMYHBIX 33134 pEIIEHNN UPPALMOHATIBHBIX  [IPOBEPKY KOPHEH.
UpPALMOHATIbHBIE YPABHEHUS U YpaBHEHHI. CTtpouts rpadpuk GpyHKIHA
HepaBeHCTBa. CTPOUTh, YUTATh CBoiicTBa U rpadMiK KOpHS N-  [KOPHS N-OW CTETEHU KaK
rpadMK KOPHA N-OW CTETICHH. 0ii CTeNeHH KaK (PyHKLIUU oOpaTHON st QyHKIHMK
Hcnoans3oBaTh nM(ppoOBLIE 00paTHOH CTETIeHH C CTETIEHU C HATypaJbHBIM
pecypcsl Ui IOCTPOEHUS HaTypaJbHBIM [TOKa3aTeJIeM  |[[IOKa3aTelleM
rpaduKoB QpyHKIHUN U U3yUSHUS
X CBOMCTB

DopmyIsl CHHyC, KOCHHYC M TAHT€HC OmnepupoBaTh NOHATHAMM: Tpuronomerpuueckue |CHHYC, KOCHHYC, TAaHTeHC U  |[laBaThb onpe/ejieHUs CUHYcCa,

TPUTOHOMETPUH.  [4UCIIOBOTO apryMEHTa. CHUHYC, KOCUHYC 1 TaHT€HC BBIpKCHUS U KOTaHT€HC YHCIIOBOTO KOCHHYCAa, TAHT'€HCa 1




Tpuronomerpuyeck |ApKCHHYC, APKKOCHHYC 1 [IPOM3BOJIBHOTO YIJIA. YpaBHCHUS aprymeHTa. ApKCHHYC, KOTaHI€HCa YUCJIOBOTO
Ve ypaBHCHHS ApPKTaHTCHC YUCIIOBOTO Hcnmonb30BaTh 3aiuch (22 9) APKKOCHHYC ¥ apKTaHT€HC ApryMEHTa; a TaK¥Ke
(22 u) apryMeHra. [IPOM3BOJIBHOTO yTJIa Yepe3 YICIIOBOTO apryMEHTa. ApKCUHYCa, apKKOCHHYCa U
Tpuronomerpuyeckas 00paTHBIE TPUTOHOMETPUYECKHE Tpuronomerpuueckast ApKTaHTeHCA YHCIIa.
OKPYKHOCTb, OTIpEieTICHHE ¢GyHKIIH. OKpPY’KHOCTb, onpeieniecHre  |IIpuMeHsiTh OCHOBHBIE
TPUTOHOMETPUICCKUX BuinoansaTe npeoOpa3oBaHus TPUTOHOMETPUYECKUX TPUTOHOMETPUIECKUE
(OYHKITHI YUCIIOBOTO TPUTOHOMETPUICCKUX (YHKUIUH YUCIIOBOTO hopMyITBI 1715 IpeoOpa3oBaHuUs
aprymenta. OCHOBHBIC BBIPKCHUI. aprymenTa. OCHOBHBIC TPUTOHOMETPUYECKUX
TPUTOHOMETPUIECKUE PermiaTe OCHOBHBIC TUIIBI TPUTOHOMETPUICCKUE BBIPa)KEHH.
(dopmyiel. [IpeoOpazoBaHue  |TPUTOHOMETPHUYCSCKHX (dopmyisl. [IpeobpasoBanue  [IpumeHsaTH hopMyIIbI
TPUTOHOMETPUICCKUX ypaBHEHUHT TPUTOHOMETPUICCKUX TPUTOHOMETPHUH JJIS PEILICHUS
BhIpaskeHUi. Pemienue BhIpaKEeHUU. Perienue OCHOBHBIX TUIIOB
TPUTOHOMETPUICCKUX TPUTOHOMETPUICCKUX TPUTOHOMETPUYECKUX
YpaBHEHHI YpaBHEHUH ypaBHEHUH
[loxa3zarenbHas CreneHs ¢ pallMOHAIBHBIM @DopMyINpPOBATH
(dhyHKIHS. MmoKa3aTesieM U €€ CBOWCTBA.  |ONIPENIETIEHNE CTETIEHH C
[loka3zaTenbHEIC [TokazarenbHas QyHKIUS, €€  [pallMOHATHLHBIM TOKA3aTEIEM.
YpaBHCHUS CBOWCTBA U TpaduK. BrinmosaHaTh npeoOpa3oBaHus
(10 ) Vcnionb3oBanue rpaduka UHMCIIOBBIX BBIPAKEHUM,
(hYHKITUY JUTS peIIeHUS COJIEpIKaIlUX CTEIEHH C
YpaBHCHHUH. paIMOHATBHBIM TIOKA3aTeIIeM.
TTokazaTenbHble ypaBHeHUs. |Mcmosb30BaTh HM(POBLIE
OCHOBHBIE METO/IBI PELIEHNS  |PeCYPChI U TIOCTPOEHHUS
MOKa3aTeNIbHBIX YPABHCHUN  |[rpaduKa MMoKa3aTenbHON
(hYHKIIUYM 1 U3y4eHUs e
cBoiicTB. HaxoauTs pemienus
MOKa3aTeIIbHBIX YPaBHCHHUIA.
Jlorapudmudeckas Jlorapugwm uncna. Coiictea |[[laBaTh onpenejieHue
bYyHKIHSL norapudma. Jlecatuunsie ¥ [Iorapugma gmcia;
Jlorapudmuyeckue HATYpaJIbHBIC JIOTapU(MBIL. IECATHYHOTO W HATYPATEHOTO

ypaBHenus (18 1)

[IpeoOpa3oBaHue BEIpRKEHHH,
coJep KaIlnX JIOrapr(MBl.
Jlorapudmuaeckas pyHKIus,
e€ cBoiicTBa U TpaduK.
Vcnionb3oBanue rpaduka
(YyHKUWU I PeLIeHus
YPaBHEHHI.
Jlorapupmudeckue
ypaBHeHus1. OCHOBHBIE
METO/IbI PELICHUS
norapupMUIECKUX
ypaBHEHUI. PaBHOCHIIBbHBIE

norapugma.

HMcnonab3oBaTh CBOICTBA
norapugMoB s
npeoOpa3oBaHus
norapupMUIEcKUX
BeIpakeHH. CTPOMTD rpaduk
norapudmMuueckoit GyHKIUU
Kak 00paTHOM K OKa3aTeIbHON
1 MCIIOJBb30BaTh CBOMCTBA
norapudmMuueckoit GyHKIUU
UIs peIeHMs 3a/1a4.
HaxoauTh perieHus




MEPEXO0/Ibl B PELIEHUH
norapupMuIecKuX ypaBHEeHUH

norapupMuiecKux ypaBHEeHUH
C TIOMOIIBIO0 PABHOCHJIBHBIX
MEPEX0/I0B MU OCYIECTBIISAS
POBEPKY KOpHEH

[locnenoBarensHOCT
1 1 IPOTPECCUU
(S 1)

[locenoBaTenbHOCTH,
CIIOCOOBI 3a1aHHS
MOCJICI0BATENLHOCTEH.
MOHOTOHHBIE
MOCJIeI0BATEIILHOCTH.
Apudmernueckas u
reoMeTpHYeCcKas IPOTPECCHH.
beckoneuHno yObIBaromias
reoMeTpHyecKas Iporpeccusl.
CyMMa OECKOHEUHO
yOBIBaIOIIel reOMEeTPHYECKOI
MPOTPECCHUH.

DopMyna CI0KHBIX
npouenToB. Mcnons3oBanne
MPOTPECCUH IJISl PEIICHHS
peanbHBIX 3a7a4 IPUKIaTHOTO
Xapakrepa

OmnepupoBaTh NOHATHUAMM:
[MOCJIEI0BATEILHOCTD,
apudmernveckas u
reoMeTpudecKas IPOTPECCHU;
0eCKOHEYHO YObIBaroIIast
reoMeTpudecKas IpoTrPecCus,
CyMMa OECKOHEYHO yObIBaroIIen
FCOMETPUYCCKON TIPOTPECCHHU.
3agaBaTh I0CIIEN0BATEIHLHOCTH
[Pa3IMYHBIMU CLIOCO0aMU.
[IpuMeHATH GOPMYITY CIOKHBIX
[IPOIICHTOB JJIsI PEIICHHUS 32124
13 pealbHOM MTPAKTHKH (C
HCIIOJTb30BAaHUEM KATBKYIISITOPA).
Hcnons30BaTh CBOMCTBA
[MOCIE0BATEILHOCTEH U
[IPOTPECCHI IS peIICHUS
PEATBHBIX 33]1a4 MPUKIIATHOTO
xapakTepa

[TocnemoBarenbHOCTH
u iporpeccuu (10 9)

ITocrnenoBaTenbHOCTH,
CrIocOOBI 3a1aHuUs
mocienoBaTebHOCTENH. MeTon
MaTeMaTUIeCKOU UHIYKITUH.
MOHOTOHHBIE U
OrpaHUYCHHEIC
MOCIICI0BATEILHOCTH.
Wcropus aHamm3a OECKOHEYHO
MaJTbIX.

Apudmernyeckas u
reOMETpUYECKas MPOTPECCUH.
beckoneyHo yObIBaromast
TEOMETpUYECKas POTPECCHSL.
CymMma OeCKOHEUHO
yOBIBatoIIeH reoMEeTpUYECKOI
nporpeccunt. JIMHEHHBIN 1
SKCIIOHEHLUATIBHBIA POCT.
Uucro e.

Dopmyra CI0KHBIX
mpolieHToB. Mcnonb3oBanue
[POTPECCUM ISl PELICHUS
PeaNbHBIX 33]1a4 PUKIaTHOTO
xapakTepa

OnepupoBaTh NOHATUSMH:
M0CIIeI0BATENLHOCTD, CIOCOOBI
3a1aHus
MOCJIE0BAaTENLHOCTEN;
MOHOTOHHBIC U OTpaHHYCHHBIC
MOCJIEI0BAaTENFHOCTH;
HCCIIEI0BATh
MOCIIeI0BATEILHOCTH Ha
MOHOTOHHOCTB H
OrpaHUYECHHOCTb.

IloayuaTs npeacTaBieHne 00
OCHOBHBIX HJESIX aHaIN3a
0ECKOHEYHO MaJbIX.

JlaBaTh onpenesneHue
apu(METHIECKON U
FEOMETPUYECKON MPOTPECCHH.
Jloxka3bIBaTh CBOWCTBA
apu(METHIECKON U
TEOMETPHUYECKON ITPOrPECCHH,
HaXOJIUTh CYMMY YJICHOB
MPOTPECCHH, a TAKKE CYMMY
4JIEHOB OECKOHEYHO
yOBIBaIOIICH reOMETPUYECKOI
[IPOTPECCHUM.

M cnmoap30BaTh IPOrpeccuu
UIs pelIeHus 3a1a4
MPUKJIaTHOTO XapaKTepa.
I[pumensaTs Gopmyry
CIIO’KHBIX MTPOLIEHTOB JJIS
pelIeHns 38424 U3 peaJbHOMI
MpPaKTUKN

HenpepbiBHbIe

¢byHKIIH.
[Tpoussognast (20 4)

HenpepriBabIe QyHKIMN 1 UX
cBoiicTBa. Touka pa3priBa.
ACHUMIITOTHI TPaHKOB
¢ynkuunii. CBolicTBa QpyHKIMN
HETPEPBIBHBIX HA OTpPE3Ke.
MeToa HHTEPBAJIOB LIS

CIICHNS HCPABCHCTB.

OnepupoBaTh NOHATUSIMM:
(yHKUUS HETIpepbIBHAS Ha
0TpEe3Ke, TOUKA pa3phiBa
(yHKUINH, aCHMIITOTa rpaduka
¢ynkuuu. [IpumeHaTs
CBOWCTBA HEMPEPHIBHBIX

(yHKUUH U1 pelieHns 3a/1a4.




[IpriMeHeHue CBOWCTB
HETPEPHIBHBIX (DYHKLUH IS
pelIeHus 3aaay.

[lepBas u BTOpas
MPOU3BOJHBIE (PYHKIIIH.
Onpenenenue,
reOMETPUIECKUN U
(U3NIECKUil CMBICT
[IPOM3BOAHOM. YpaBHEHHE
KacaTeJbHOH K rpaduKy
¢ynkuuu. [IpousBoansle
PIIEMEHTAPHBIX (PYHKIIHH.
[Ipon3BogHast CyMMBI,
[IPOU3BEICHUS, YACTHOTO U
KOMITO3UIINN (YHKLIUH

OnepupoBaTs NOHATUSMM:
repBasi ¥ BTOpast IPOU3BOJHEIC
(hyHKITHH; [TOHUMATh
(buznueckuil u
rCOMETPUICCKUN CMBICT
[IPOM3BOJHOM; 3aIICHIBATD
ypaBHEHHUE KacaTeIbHOM.
BoruucasTh IpOU3BOAHBIC
CYMMBI, IPOU3BEACHUS,
YaCTHOTO U CJIOKHOHN (YHKILIUH.
M3yyaTh Npon3BOIHBIE
PIIEMEHTApHBIX (PYHKIHH.
Hcnoab3oBaTh
reOMETPUIECKUN 1
(bU3UUECKUIT CMBICIT
[IPOM3BOJHOM ISl pEILICHUS
3agaqy

[loBTOpEHUE, (OCHOBHEBIE MTOHATHS Kypca [IpumensTh ocHoBHBIE ToHATUS  |[loBTOpEHME, OCHOBHBIE IOHSTHUS Kypca [IprMeHSITE OCHOBHBIE TOHATHUS
0000111eHHE, IIreOphl U HavYal Kypca aiareOpsl 1 Haval 000011eHHE, JIreOphl U HavYal Kypca aiareOpsl 1 Haval
cHUCTeMaTH3alMs  |[MaTeMaTH4YecKoro aHainm3a 10 |MaTeMaTH4ecKoro aHajau3a JJisl  [CHCTEeMaTH3aLusl MaTeMaTHYECKOTO MaTeMaTHYECKOTO aHan3a JJis
3HaHui (3 1) Kiacca, 00o0mienue u peleHus 3a1a4d U3 peanbHON 3HaHUI aHanm3a 10 kiacca, pelIeHus 3aa4 U3 peanbHoi
crCcTEeMaTH3alHs 3HAHUH PKI3HU (5u) 0000111eH1Ee U CUCTEMATU3ALUS PKU3HU U IPYTUX IKOIBHBIX
W IPYTUX MIKOJBHBIX JUCLHUIUINH 3HAHHUH [IPEIMETOB
11 kaace

Bazogrrit yposens (102 gacoB)

Yrny6nennslii ypoBeHs (136 yacoB)

Hassanue pasaena |OcHOBHOE conepkaHKe OcHoBHbIE BUJBI fesTensHocTH  [Has3paHue pasaena OcHOBHOE coziepaxKaHue OCHOBHBIE BH[IbI I€STEIBHOCTH
(TeMsl) (KonUYeCTBO|pa3esna (TeMbi) 00yuaromuxcs (TemblI) (KOIUYECTBO paszena (TeMbl) o0yuaromuxcst
4acoB) JacoB)

CreneHs ¢ CteneHb ¢ palliOHATbHBIM DopMyJIHPOBATH, 3AaNIUCHIBATH

PaLOHAIBHBIM nokaszareneM. CBolicTBa B CUMBOJINYECKOH (hopme U

MOKa3aTesIeM. CTEIEHH. VILTIOCTPHPOBATH IPUMEpaMu

[loxa3arenbHas [IpeoOpa3oBaHue BEIPAKCHUH, |CBOWCTBA CTETICHH.

GbyHKIYS. cozepKalux panuoHanbHble  ([IpuMeHsiThL CBOICTBA CTENEHU

[Toka3aTenbHble crenenu. [TokasaTenpHble 1151 TpeoOpa3oBaHus

YpaBHEHHS U YpaBHEHMs U HEPABEHCTBA. BBIPA)KEHUI.

HEpaBEHCTBA [TokazarenbHas pyHkuus, e€  |[@opMyJIHpPOBaTH U

(12 a) CBOICTBA U rpaduk WTIOCTPUPOBATH rpaduecKu

CBOMCTBA OKA3aTEILHOMI
(byHkuy. Pemats OCHOBHBIC
THUIILI IIOKA3aTEIBHBIX

ypaBHEHUH U HEPABECHCTB.




Hcnoabs3oBaTh nM(ppoOBLIE
pecypcbl ISl TOCTPOCHHS
rpadukoB QpyHKIHMN U U3yUSHUS
X CBOMCTB

Jlorapupmudeckas |Jlorapudm uncna. [lecsatuuansie |PopmMyJIHpOBaTh, 3aUCHIBATH |ppanoHansHble, OcHoBHBIE MeTOIbI perieHus |IIpuMeHsTh cBOMiCcTBa
GyHKIHA. 1 HAaTypaJIbHbIC JIOTapU(PMBL. B CHUMBOJIMYECKOH opme U [10Ka3aTeNbHbIE U MOKa3aTeNbHBIX U MMOKa3aTeNbHON 1
Jlorapupmudeckue |[IpeoOpazoBanue BEIpaKEHHH, |[MJJIIOCTPHPOBATH IPUMEPaMU  |TorapruMuIecKue norapupMUIEcKUX norapugMuIecKkoi QpyHKIHiA K
YpaBHEHUS U CoJepIKaIHX JTOTapU(MBL. CBOHCTBa Jorapuma. HEpaBEHCTBA HEPaBEHCTB. PPEIIECHNUIO T0Ka3aTENbHbBIX U
HEpaBEHCTBA Jlorapudmuueckue ypaBHeHUS! [BBIMOTHATH IpeoOpa3oBanus (24 u) OCHOBHBIE METOABI PELICHHS |TOTapU(IMUIECKUX HEPABEHCTB.
(12 a) 1 HEPABEHCTBA. BBIPAKEHH, COIEpKAIINX UPpalMOHAIBHBIX O00CcHOBATH PaBHOCHIILHOCTD
Jlorapudmuueckas GyHKUUs, [morapumol. HEPaBEHCTB. MEPEXO0/I0B.
e¢ cBoiicTBa U rpaduk ®opMyJHPOBATH H ["paduueckre MeTo bl Pemate nppanyoHaibHbIE U
WLIIOCTPUPOBATH rpaduecKu peIIeHNS NPPAMOHABHBIX, |[KOMOMHHUPOBAHHBIE
CBOHCTBA JIOTapU()MHUUECKOM MOKa3aTeNbHBIX U HEPaBEHCTBA, C TOMOILBIO
¢yHkunu. Pemath OCHOBHBIE norapupMUIEcKUX PaBHOCHUIIBHBIX IIEPEXOJIOB.
THUITBI JTOTApUPMUIECKIX YpaBHEHUI U HEPABEHCTB Hcnoab3oBaTh rpaduieckie
YpaBHEHUI 1 HEPaBEHCTB. METOJIbI 1 CBOMCTBA BXOASAIINX B
Hcnoas3oBaTh nu(ppoBhIe YpaBHEHHUE UM HEPABEHCTBO
pecypcsl 1J1s IOCTPOEHUS (yHKUMH U151 peleHns 3a1a9u
rpaduKoB GYHKUHUHN U U3yUEHUS
11X CBOMCTB.
3HAKOMUTBCS C UCTOPUCH
pa3BUTHSA MAaTEMaTUKU
Tpuronomerpuueck [T pUTrOHOMETPHUECKHUE OmnepupoBaTh NOHATHEM ["paduku TpuroHomeTpuuecKue HUcnons3oBaTh NU(ppOBHIE
e QyHKIMU U UX  |pYHKIHH, UX CBOHCTBA U nepuoanuecKast GyHKIHS. TPUTOHOMETPHYECKUX  |(QYHKIMHU, X CBOICTBA U pecypchI Ui HOCTPOEHUS
rpaduku. rpaduku. CTpouts, aHATH3HPOBATH, (GYHKIHIA. rpaduku. rpaMKOB TPUTOHOMETPUIECKUX
Tpuronomerpuueck [[Ipumepst CpaBHUBATH IpaduKu Tpuronomerpudeckue  |OTOOp KOpHEH (YHKLIWU U U3yYEHHS UX
1€ HEPaBEHCTBA TPUTOHOMETPUIECKUX TPUTOHOMETPHUECKUX (DYHKIMHA. [HEpaBeHCTBA TPUTOHOMETPUIECKUX CBOWCTB.
(9 u) HEPABEHCTB ®opMyJHPOBATH H (14 ) YpaBHEHUH € TOMOLIBIO PemaTe TpuroHOMETpHUUECKHUE
WLIIOCTPUPOBATH rpaduecKu TPUTOHOMETPUYECKON YPaBHEHUS U OCYILIECTBIISTH
CBOMCTBA TPUTOHOMETPUIECKHUX OKpY>KHOCTH. 0TOOp KOpHEH C HOMOLIBIO
(GYHKIHIA. Pemenue TPUTOHOMETPUYECKON
Pemathb npocreiinme TPUTOHOMETPUIECKUX OKPY>KHOCTH.
TPUTOHOMETPUUECKHUE HEPaBEHCTB [pumensaTs GpopMyIsl
HEPaBEHCTBA. TPUTOHOMETPHUH IS PEILIEHUS

Hcnoab3oBaTh rpaguke s
pELICHNS] TPUTOHOMETPUIECKIX
HEpPaBEHCTB.

Hcnoas3oBaTh nu(ppoBhIe
pecypcbl IS TIOCTPOCHUS
rpaduKoB GYHKUIHUHN U U3yUEHUS
X CBOMCTB

OCHOBHBIX TUIIOB
TPUTOHOMETPUIECKUX
HEPaBEHCTB.
HUcnons3oBaTh HU(ppOBHIE
pecypchI 171 IOCTPOEHUS U
nccie10BaHus rpaduKoB
(hyHKIMN




KoMIuiekCHBIE Ynciia
(10 1)

KomMmekcHsle yncna.
Anrebpandeckas 1
TPUTOHOMETpPHUUECKas POPMEI
3amucy KOMIUIEKCHOTO YHCIa.
ApudmMeTryecKre ornepanuu
C KOMIJIEKCHBIMH YHCIIaMH.
M300paskeHne KOMILUIEKCHBIX
uKces Ha KOOPJAMHATHOM
iockocTH. dopmyna
Myaspa. Kopau n-oit
CTETIEHN U3 KOMITJIEKCHOTO
uKcia.

[IpMeHEeHNEe KOMIUIEKCHBIX
YHCeN 7S peIIeHus
(hu3nuecKkux u
TEOMETPUUYECKHUX 3a/1a4

OnepupoBaTh NOHATHAMM:
KOMIUIEKCHOE YHUCIIO U
MHO>KECTBO KOMITJIEKCHBIX
qHCcen.

IIpencTaBiasiTh KOMIUIEKCHBIE
4Kcia B areOpandeckon u
TPUTOHOMETPUUECKON opme.
BbInoaHATH apuMeTHIecKue
orepanyy ¢ HUMH.
N300pa:kaTh KOMIUICKCHBIC
uKclia Ha KOOPJAMHATHOM
[IOCKOCTH.

I[pumensaTs Gopmyay Myaspa u
MOJTy4aTh NMPENCTABICHUE O
KOPHSX N-0i1 CTETIEH! U3
KOMIUIEKCHOTO YHCIIa.
3HAKOMUTBCS C IPUMEPAMU
MPUMEHEHUS] KOMITJIEKCHBIX
YHCeN 7S peIIeHus
reOMETPUUYECKHUX 1 PU3MUECKUX
3a1a4




[IponsBoHast. HenpepriBHbBIE QyHKINH. OnepupoBaTh NOHATUSIMU: VccrnenoBanue [IpumeHenne npon3BoaAHON K [CTPOUTH TpaduK KOMIIO3UINN
[Ipumenenne MeToa UHTEPBAJIOB IS HeTnpepbIBHAS (QYHKIIHS; byHKIMT MCCIIeIOBAHUIO (QYHKIMH Ha |QYHKUIUH ¢ TOMOLIBIO
MIPON3BOTHON pEIIEeHUS HEPaBEHCTB. Mpon3BoaHAS (DYHKINH. C TIOMOIIBIO MOHOTOHHOCTB U 3JIEMEHTapHOTO UCCIEA0BAHUS U
(24 v) [TpousBoaHas QyHKINH. Hcnoap30BaTh reOMETPUIECKHUH|TPOU3BOHOM PKcTpeMyMbl. HaxoxxeHnne |CBOWCTB KOMIIO3HMLIUU.
['eomeTpuieckuii u 1 GU3UUECKUIA CMBICIT (22 9) HanOOJBIIETO U CTpouTh reOMETPUUECKHE
(u3nUeCcKuil CMBICT [IPOU3BOHOM /TS peIIeHUs HAaUMEHBILET0 3HAaYEHUS 00pa3bl ypaBHEHUH U
[IPOM3BOJHOM. 3amad. HeTpephIBHON QYHKIMM HA  [HEPaBEHCTB HA KOOPAWHATHOM
[IponzBoansle anemenTapHblx |HaxoanTs nponsBogHbIE OTpE3Ke. [LUIOCKOCTH.
¢ynkuuii. [TpousBognas 9IIEMEHTAPHBIX (PYHKIUH, [Ipumenenne npon3BoaHoil  |McnoJib30BaTh MPOU3BOIHYIO
CYMMBI, IPOU3BEACHHUS, BBEIYHCIISATH IPOU3BOIHBIE TSI HAX 0K IEHUS U151 MccneioBanus (yHKINHU Ha
YaCTHOTO (PYHKIHH. CYMMBI, TPOU3BEICHMUS, HAWIy4lIero peeHus B MOHOTOHHOCTB U 3KCTPEMYMBI;
[IprMeHeHue MPON3BOJHON K [4aCTHOTO (PYHKIIHH. NpUKIaTHBIX 3aJa4ax, A [HaXOOUTh HauOoJbliee U
nccnenoBaHuio QyHKuMii Ha  [McmoJib30BaTh MPOU3BOIHYIO OIIpEeAETIEHNs CKOPOCTH U HanMeHbllee 3HaYeHNs (PYHKINU
MOHOTOHHOCTB M 9KCTPEMYMBI. |15 KCCIIeA0BaHUs QyHKINHU Ha YCKOpEHUS Mpoliecca, HEIPEPBIBHOM Ha OTPE3KE;
Haxoxnenne MOHOTOHHOCTbD U 3KCTPEMYMBI, 3agaHHOTO (POpMYJION MM [CTPOUTH rpaduKu PYHKIUHA Ha
HaOOJBIIETO U HANMEHBLIETO [IPUMEHSTH PE3yJIbTATh rpagukom OCHOBaHHUHU IIPOBEAEHHOTO
3HA4YEeHUS PYHKIUH Ha OTPE3KE. [UCCIIEAOBAHHUS K IOCTPOCHHIO Komnozunust GyHKIui. HCCIIEIOBAHUS.
[IprMeHeHne MPON3BOIHON 1151 FpaUKOB. ["eomeTpudeckue oOpa3sl Hcnmonb30BaTh IPOU3BOIHYIO
HaXO0KI€HUS] HAUITYYILEro IIpuMeHATH TPONU3BOAHYIO IS YpaBHEHUI U HEPABEHCTB HA  |[JIs1 HAXO0KJIEHHS HAWITY4ILIETro
pelIeHus B IPUKIaIHbIX HaXO0XICHUS HAUITYYIlIEero KOOpPAMHATHOW IUIOCKOCTU.  |pELIEHHS B IPUKIAAHBIX, B TOM
3aa4ax, 1JIs ONpeaeIeHHs pElIeHus B IPUKIIAJHbIX, B TOM UHCIIE COLUAIBHO-
CKOpPOCTH IIPOLECCa, 33JaHHOTO [HUCIIE SKOHOMUYECKHX, 3a7ja4ax, s
(dopmynoii nnu rpadukom COLMAJIbHO-3KOHOMHYECKUX, OIpEeAETIEHNs CKOPOCTH U
3a/a4ax. 3HAKOMHUTBHCSA C YCKOpEHU Ipoliecca, 3aJaHHOT O
NCTOpPUEN pa3BUTHS (hopMyI0il niH rpaguKoM.
MaTeMaTHYECKOro aHaIHu3a IlosryuaTh npeacTaBjaeHue O
MPUMEHEHUH NTPOU3BOJHOMN B
Pa3IMYHBIX OTPACIISIX 3HAHUH
WuTerpan u ero [lepBooOpa3zHas. Tabnuma OnepupoBaTh NOHATHAMM: [lepBooOpazHas u [lepBooOpa3zHas, ocHoBHOE  |(OmepupoBaTH NOHATUSIMM:
[IPUMEHEHUS MepBOOOPA3HBIX. epBooOpa3Hast, HHTErpall. MHTErpa CBOWCTBO MEpBOOOPa3HBIX.  [IepBOOOpa3Has U ONpeeIEHHBIN
(9 u) WuTterpai, reomerpudeckuii 1 [Haxoauts nepBooOpa3Hbie (12 ) [lepBOOOpa3HBIE uHTerpan. Haxoguts

(U3UYECKUIT CMBICIT MHTETPAIA.
BriunciieHre HHTErpasa mno
dbopmyne HproToHa—
JIeiiounna

PIIEMEHTAPHBIX (QYHKIIHIA;
BBIYUCIISITH HHTETPAN MO
¢dopmyne Herotona—Jleiionnna.
3HAKOMUTBCS ¢ HCTOpUel
Pa3BUTHS MaTeMaTH4eCcKOro
aHanm3a

PIEMEHTAPHBIX (QYHKIHH.
[IpaBra HaXOXKACHUS
MepBOOOPA3HBIX.

WuTerpain. ['eomerpuueckuit
CMBICJT HHTETpaja.
Brrarcnenne onpeaenéHHOro
uHTEerpaia mno gopmyie
Herorona — JleitOuuia.
[IpuMeHeHne nHTErpana Ui
HaXO>KACHUS IJI0Manen
UI0CKHUX QUryp U 00HEMOB

epBOOOpa3HbIE AIEMEHTAPHBIX
(YHKIMI ¥ BBIYUCIISTH HHTET P
no ¢popmyne Herorona —
JleiiOHuIa.

HaxonuTs miomaam miocKux
¢uryp 1 00BEMBI TEI C
MOMOIIBIO ONPEAETIEHHOTO
MHTETpana.

3HAaKOMHTBCSI C MATEMaTHUECKUM
MOJETUPOBAHUEM Ha IPHMEPE
Qg depeHInaTbHBIX YPAaBHEHHUH.




FEOMETPUYECKUX TEI.
[Ipumeps! pereHuit

i depeHInanTbHBIX
ypaBHEHUI. MaTremaTnueckoe
MOJIETMPOBAHNE PEaTbHBIX
IIPOLIECCOB C MIOMOILBIO

IlosryuaTh npeacTaBiaeHue o
3HAYEHUY BBEJICHUS MOHATH
UHTETpajia B pa3BUTUU
MaTeMaTHKH

i depeHInanbHBIX
ypaBHEHUI
CucTeMbl CHcTeMBbl TMHEWHBIX OnepupoBaTh NOHATHSMM: CucreMsl Cucrema 11 COBOKYITHOCTb OnepupoBaTh NOHATHSIMU:
ypaBHeHuH (124)  |ypaBHEHHIL. CHCTEMa JTMHEWHBIX ypaBHEHUH U [palllOHATBHBIX, YpaBHEHHI. CUCTEMA U COBOKYITHOCTh
Pemenne npukinagHeIx 3a0a4  |e€ pelieHue. ppanoHaIbHBIX PaBHOCHIIBHBIE CUCTEMBI M |ypaBHEHHUH U HEPABEHCTB;
C TIOMOILIBIO CUCTEMBI HMcnoabs3oBaTh cucteMy [TOKA3aTEJIbHBIX U CUCTEMBI-CIIEICTBHSL. pelIeHNE CUCTEMBI WIIH
NTMHEWHBIX ypaBHEHUI. TMHEWHBIX YpaBHEHUH U1 orapupMUIECKUX OCHOBHBIE METO/BI PELIEHNS |COBOKYITHOCTH; PAaBHOCUIIBHBIE
CHcTeMBbl U COBOKYITHOCTH pelIeHNs MPAKTUUECKUX 3a/1a4.  [ypaBHEHHUI CHCTEM U COBOKYITHOCTEH CUCTEMBI U CUCTEMBI-CIIE/ICTBUS.
LIENbIX, PAllMOHAIbHBIX, Haxonuts perieHus (12 4) pannoOHANIbHBIX, HaxoauTs pemeHus CUCTEM U
VppanoHaIbHBIX, [IPOCTEHIINX CUCTEM UppalrOHANbHBIX, COBOKYITHOCTEH LETBIX
MMOKa3aTeNbHBIX, 11 COBOKYITHOCTEM MOKa3aTeNbHBIX U palMOHAIbHBIX,
norapuMUYECKUX YpaBHEHUH |[palliOHAIbHBIX YPaBHEHUH 1 norapupMUIECKUX UppalOHANbHBIX,
11 HEPABEHCTB. HEPaBEHCTB. YpaBHEHHI. MOKa3aTeNbHBIX U

Vcnionb3oBaHue rpakoB
GYHKUMHI U151 perieHust
YPaBHEHUH U CUCTEM.
[IpuMeHeHue ypaBHEHHH,
CHUCTEM U HEPABEHCTB K
[PEIIEHUIO0 MaTEMAaTHIECKUX
3a[1a4 ¥ 337a4 U3 Pa3INIHbIX
oOacTeil HAyKu U pearbHON
PKU3HU

Hcnoab3oBaTh rpaduku
(yHKUME U1 pereHust
YpaBHEHHI.

MoaeMpoBaTh pealbHbIE
CHUTYalU!U Ha A3bIKE anreopsl,
COCTaBIISATh BBIPAKEHHUS,
ypaBHEHMUs1, HEPABEHCTBA U
CHCTEMBI 10 YCIOBHIO 3aJa4H,
1CCIIe0BaTh IOCTPOECHHbIE
MOJIEIH C UCTIOIb30BaHUEM
armapara anreOpsl

[IpumeHeHne ypaBHEHUH,
CHCTEM U HEPABEHCTB K
PEIICHNI0 MaTEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3InIHbIX
o0mnacTeil HAyKH U peaqbHOR
JKU3HU, HHTEPIIPETALIHA
MOJTyYEHHBIX PE3YJIbTaTOB

norapuMuUIecKux ypaBHEHHI U
HEpPaBEHCTB.

IIpuMeHSATH CCTEMBI
YpaBHEHUI K PEILICHUIO
TEKCTOBBIX 33Ja4 U3 Pa3IMYHBIX
oOmnacTeii 3HaHUN U peaTbHOM
JKU3HU; MTHTEPIPETUPOBATh
MOJTyYEHHBIE PEIICHNUS.
HUcnosab3oBaTh HUPPOBLIE

pecypcbl

HatypanbHble n
L[eNbIE YNCIIa
(6 1)

HaTypaanLIe 1 OCIIBIC YKUCJia B
3aJa- 4yax U3 peanLHoﬁ KH3HU.
HpI/I3HaKI/I JACIIMMOCTH LICTIBIX
JHCCII

OnepupoBaTh NOHATHAMM:
HaTypalbHOE YUCIIO, LEI0e
YUCITO.

U cnoab30BaTh NpU3HAKU
IEeTMMOCTH LENBIX YHCET,
pa3IoKEHHE YUCa Ha MPOCThIE
MHOKHUTEIHN JUIS PEIICHUS 3a/1a4

HatypanbHble | 1enbie
4rcia
(10 v)

HatypanbHble u 1ensie
yucna. [Ipumenenue
MPU3HAKOB ICTUMOCTH LEIIbIX
qucen, HOJ u HOK,
OCTAaTKOB MO MOAYJIIO,
anroputma EBknuna s
pEeLICHUS 33714 B LIETIBIX
YUCIaX

OnepupoBaTh NOHATHSIMU:
HaTypaJIbHOE U LIEJ0€ YHCIIO,
MHO’KECTBO HaTYpaJIbHBIX U
LEJIBIX YHUCET.

Hcnonb30BaTh MPU3HAKU
JIEJIMMOCTH IIENIBIX YHCET;
octatky 1o moxyito; HO n
HOK HaTypasbHBIX 4ncern;
anropuT™ EBknuaa ans pereHus
3a1a4.

3anucheIBaTh HaTypalbHbIE YHCIA

B pa3JIMYHbIX NO3UIIMOHHBIX




CHUCTEMAX CHHCJIICHUA

3amaun
c napamerpamu (16 1)

PanroHannHBIE,
MppalroHaIbHEIC,
[OKa3aTeNbHEIC,
nmorapu(MUIECKUE U
TPUTOHOMETPUYECKUE
YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C ITapaMeTPaMH.
[TocTpoeHue u ucciaenoBaHue
MaTeMaTUYECKUX MoJIeeit
[pCATbHBIX CUTYAIHil ¢
[MOMOILBIO YPAaBHEHUH,
CUCTEM YpaBHEHUH U
HEPaBEHCTB C MapaMeTpamMmu

Br16upaTh criocob penieHus
palMOHAJIBHBIX,
VppanoHaIbHBIX,
[OKa3aTeNbHBIX,
TorapuQMHUIECKUX U
TPUTOHOMETPUYECKUX
YpaBHEHUI 1 HEPABEHCTB,
coJieprKallliX MOAYJIH U
MapaMeTphl.

I[IpumenaTs rpaduyeckue u
QHAINTUYECKUE METOIBI A
pelIeHus ypaBHEHUH U
HEPABEHCTB C IMapaMeTpami, a
TaKXe HcciiefoBaHne QyHKINT
METOJJaMH MaTEMaTHYECKOTO
aHaIN3a.

CTpouTh U MCCJIE0BATH
MaTeMaTHYECKUE MOJENTU
peaNIbHBIX CUTYaIUI C TOMOIIBIO
YpaBHEHUI, HEPABEHCTB U
CHCTEM C IapaMeTpaMu

IToBTOpEHME,
000011IEHHE,
cHCTeMaTHU3aIHs
3HaHui (18 9)

OCHOBHBIC MTOHSATHS Kypca
IIreOphl U HavYal
MaTeMaTHYECKOI0 aHaIn3a,
0000IIeHIE U CUCTEMATU3ALIHS
3HaHUH

PemaTh npukiiagHbIe 331241 U3
Pa3IMYHBIX 00JacTeil HAyKu U
[peasbHOM KU3HU C TOMOIIBIO
OCHOBHBIX TIOHATHH Kypca
anreOpbl 1 Haval
MaTeMaTHYEeCKOTO aHAJIN3a.
Bb10mpaths onTuManbHbIE
CIOCOOBI BBIYUCIICHUIA.
Hcnoab3oBaTh 1715 peLLieHUs
3a]a4y ypaBHEHUs, HEPaBEHCTBA U
CHUCTEMBI YpaBHEHHUH, CBOMCTBA
¢byHkuuii 1 rpagukoB

[ToBTOpEHuUE,
0000111eHHE,
CHUCTeMAaTH3alus 3HAHU T
(16 v)

OCHOBHBIC TTOHATHS U
METO/IBI Kypca, 0000IIeHUE 1
CcHCTEeMaTH3aIUs 3HAHUH

MopennpoBaTh peajbHbIC
CUTYyalluH Ha SI3bIKE aJreOphl,
COCTaBIISITh BEIPAKEHHUS,
ypaBHEHUS, HEPAaBEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3a]1auH,
MCCJIEIOBATH IIOCTPOCHHBIE
MOJIEH C UCTIOIb30BAaHUEM
armapara aiareopel,
WHTEPIPETUPOBATD TOTYYSHHBIN
pe3ymbTar.

I[puMeHATH QYHKIMH A5
MOJIETTMPOBAHMS M UCCIIEIOBaHMS
pEaJIbHBIX TPOLIECCOB.

PemaTs npukiagHbie 331244, B
TOM YHUCJIE COLUAIBHO-
PKOHOMHUYECKOTO 1 (PU3NIECKOTO
XapakTepa, CpeICTBaMH anreOpbl

1 MaTCMAaTHUYCCKOI'O aHaJIn3a




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

BA30BbIl YPOBEHb
10 KIIACC
Kon . .,
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOI NMPOrpaMMbl CpPeIHero o01ero
NpoBepPsIeMoOro oBpazoBamms
pe3yJabTara
1 Ywncna ¥ BEIYUCICHUS
1.1 OnepupoBaTh MOHATUSAMU: PALMOHAILHOE U JCHCTBUTEIFHOE YUCIIO, OOBIKHOBEHHAS U IECATUYHAS IPOOB, MPOIICHTHI
1.2 BeimonusaTe apudMeTndecKue onepanny ¢ paiuoHAIBHBIMEI U JEHCTBUTEILHBIMEA YUCIIAMU
13 BoinonHsaTe npuOnMkE€HHBIE BBIYMCICHUS, UCIONB3YSl MpaBUa OKPYIJICEHUS, JENaTh MPUKUAKY W OLEHKY pe3yJibTara
‘ BBIUHMCJICHUN
OnepupoBaTh MOHATUSMU: CTENIEHB C IEJIBIM TIOKa3aTelieM, CTaHAapTHas opMa 3aMuch JeHCTBUTEILHOTO YHCIa, KOPEHB
1.4 HATYPaJIbHOUN CTETICHH; MCIIOIh30BaTh MOIXOIAIIYI0 (GOpMy 3amucy NeHCTBUTENBHBIX YHUCEN IS PEIICHUS TPAKTHUYECKIX
3a/1a4y ¥ NPe/ICTaBIICHUS] TaHHBIX
Ls OrnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC U TAaHI'€HC MPOU3BOJBHOIO yIia; UCIOJIb30BaTh 3alIMCh IPOU3BOJIIBHOIO yTIiia
‘ gyepe3 00paTHbIE TPUTOHOMETPUIECKUE (PYHKITHH
2 YpaBHEHHUS U1 HEPABEHCTBA
1 OrnepupoBaTh MOHATUSIMU: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO, 1I€JIOE, PAllMOHAIBHOE, UPPALMOHAIBLHOE YpaBHEHUE,
‘ HEPaBEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE
2.2 BrimonHsATs MpeoOpazoBaHusi TPUTOHOMETPUICCKUX BRIPAKEHUH U PEIIaTh TPUTOHOMETPUUECKUE YPAaBHEHUS
53 BrImonHATE TpeoOpa3oBaHus MENbIX, PAIMOHAIBHBIX U HPPAIIMOHAIBHBIX BBIPAXKCHUN U PEIIaTh OCHOBHBIC THUIIBI IIEIBIX,
‘ palMOHANBHBIX U UPPALMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.4 [TpuMeHsITh ypaBHEHUS W HEPABEHCTBA /ISl PEUICHHUS] MaTeMaTHYECKUX 3a7a4 W 3a7a4 U3 Pa3INYHBIX 00JIaCTeH HAyKU U




peanbHON KU3HU

MogenupoBaTh peajbHble CUTYAIlMH Ha S3bIKE aareOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHHsI, HEPABEHCTBA 110 YCIOBHUIO

2 3aJ1auu, UCCIIEJI0BATh IIOCTPOCHHBIE MOJIENIN C UCIIOIB30BAHUEM allllapaTta aareOpsl
3 @OyHKIMH U TpaduKH

31 OnepupoBaTh NOHATHAMH: (YHKIHSA, CIOCOObI 3a7aHMA (YHKLUUH, OONACTh OMpEAETCHHUS M MHOXECTBO 3HAYCHUU
‘ ¢byHkuuu, rpaduk QyHKIUH, B3aUMHO 00OpaTHbIEC PYHKLIIUU

3.2 OnepupoBaTh MOHATUAMU: YETHOCTD U HEUYETHOCTD (DYHKIMH, HYIH (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA

33 Hcnonb3oBathk rpaduky GyHKIMHA U1 pelieHns ypaBHeHUN

3.4 Ctpoutb U unTaTh rpaduKu JTUHEHHON QYHKIIMH, KBaApaTHUHON (PYHKIINHU, CTEICHHOHN (DYHKIIMH C IIeTTBIM TIOKa3aTeIeM

35 Hcnonb3oBate rpaduku (QyHKIMA Ui UCCIEIOBAaHHMS IMPOLECCOB M 3aBHCUMOCTEH MpH pelIeHHH 3aqad U3 JAPYTHX
‘ y4eOHBIX IPEMETOB U PEaIbHOM KU3HU, BEIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEX/1y BETUUNHAMHU
4 Hauana maTemMaTHueckoro aHaimza

4.1 OnepupoBaTh MOHATUSAME: TTOCIIEAOBATEILHOCTD, apru(MeTHIecKas U reOMeTpUdecKas Iporpeccun

4o OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBAaIOIIasi T€OMETpPUYECKasl MPOrpeccHs, CyMMa OECKOHEUHO YObIBarolei
‘ reOMETPHUECKON IPOTpeccuu

4.3 3amaBaTh MOCIEIOBATEILHOCTH PA3IMYHBIMH CIIOCOOAMHU

4.4 Hcnonbs30BaTh CBOKWCTBA MOCIEAOBATEILHOCTEN U IIPOTPECCUM IS PEILICHMS PEANIbHBIX 3a1a4 IIPUKIIAJHOIO Xapakrepa
5 MHoxecTBa U JIOTHKA

5.1 OnepupoBaTh MOHATUSMHU: MHOKECTBO, ONIEPALIUH HAJl MHOKECTBAMHU

55 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JIjsl ONUCAaHHs PEANbHBIX MPOILECCOB U SBICHHM, NMPH PELICHUU
‘ 3a71a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB

53 OnepupoBaTh MOHATUSAMU: ONPEIENICHHE, TEOPEMA, CIEeICTBUE, JOKA3aTEIbCTBO

11 KVIACC




Kon

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOH 00pa30BaTeIbHON MPOrPpaMMbl CPeTHET0 00IIero

NpoBepAEeMoOro
o0pa3zoBaHus
pe3yJbTarta
1 Yucna u BBIYUCICHUS
OnepupoBaTh MOHATUSAMHU: HATYpPaJIbHOE, LEJIO€ YHUCIO; MCIOJIb30BaTh MPU3HAKM JEIMMOCTH ILEJIBIX YHCEN
1 1 b b
pa3I0KEHUE YNCIIa HAa IPOCTIE MHOKUTENHN JUIs PEIIECHNUS 3aa4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHb C PALIMOHATILHBIM MTOKA3aTelIeM
1.3 OnepupoBaTh NOHATUAMMU: JIOTapU(PM YHCIIa, JECATUUHBIE U HATypaJIbHbIE JIOTapU(pMBI
> y
2 YpaBHEHMS U HEPABEHCTBA
1 [IpuMeHATH CBOMCTBAa CTENMEHH Ui NPeoOpa3oBaHUS BBIPAKECHUH, ONEPUPOBATH IMOHATUSAMH: IIOKA3aTEILHOE
YpaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPAaBHEHUIN 1 HEPABEHCTB
55 BrInonHATe npeoOpa3oBaHus BBHIPAXKEHUN, COAEPKAIIMX JIOrapu(MBbl; ONEPHUPOBATH MOHATHAMM: JOrapUPMHUECKOE
ypaBHEHHE U HEPABEHCTBO; PeIllaTh OCHOBHBIE THIIbI JJOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB
23 Haxoauts perieHns npocTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB
04 OnepupoBaTb NOHATHUAMU: CHCTEMA JIMHEHMHBIX YpaBHEHUN U €€ pelIeHHE; HCIOIb30BaTh CUCTEMY JIMHEHHBIX
YPaBHEHUH I PEILICHUS IPAKTHUECKUX 3a1a4
2.5 Haxonuts penieHust npoCTEUINX CUCTEM U COBOKYITHOCTEN PALlMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB
Y MozenupoBaTh peajibHble CUTYallMH Ha SI3bIKE alnreOphl, COCTABIATh BHIPAXKECHUS, YPABHEHHUS, HEPABEHCTBA U CHCTEMBI
0 YCJIOBHIO 33]]a4M, UCCIIEI0BATH IIOCTPOCHHBIE MOJICNIU C MCIIOIH30BAHUEM arlliapaTa ajareOpsl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATUAMU: HEepHOAMYECKas (YHKLUS, MPOMEKYTKH MOHOTOHHOCTH (YHKUHUH, TOYKH SKCTpeMyMa
3.1 ¢byHKIMHM, HauOOJbIIee W HAaUMEHBIEE 3HAYCHUS (YHKLIMH Ha MPOMEXKYTKE; HCIIOJIB30BATh MX IJIS HCCIIEIOBAHUS
GbyHKIMH, 3a1aHHOM rpaguKOM
35 OnepupoBaTh MOHATUAMHU: TPaPUKH MMOKA3ATEIHLHOM, TOTrapu(PMUIECKON U TPUTOHOMETPUUECKUX (YHKIMIT; n300paXkaTh
MX Ha KOOPJMHATHON INIOCKOCTH U UCIIOJIb30BaTh JUIsl PELLIEHHS YpaBHEHUM U HEPABEHCTB
3.3 N300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH TpapUKU TUHEHHBIX YPABHEHUH U HCIIOIB30BATh UX JJISl PEIICHUSI CHCTEMBI




JIMHEUHBIX YPAaBHEHUN

3.4 Hcnonb3oBatek rpaduku GyHKIMHA U1 UCCIeT0BaHUS TPOIIECCOB M 3aBUCUMOCTEH U3 PYTUX YUeOHBIX AUCHUTUINH
4 Hauana maTemMaTHueckoro aHaimsa

il OnepupoBaTh NOHATHSAMH: HENpepbiBHAA (QYHKLUHUSA, MPOU3BOAHAS (DYHKIMH;, HCIIONb30BaTh TI'€OMETPUYECKUN U
‘ (bu3HYECKUI CMBICI POU3BOIHOM JIJIS pEIICHHS 3a/1a4

42 HaxonuTh NpoW3BOAHBIE 3JEMEHTApHBIX (DYHKIUH, BBIUYMCIATH MPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YaCTHOTO
‘ byHKIUH

43 Mcnonb30BaTh MPOU3BOIHYIO ISl UCCIIEAOBAHUS (DYHKIIMHM HA MOHOTOHHOCTB M AKCTPEMYMBI, IPUMEHSAThH PE3YIbTaThI
‘ UCCIIEIOBAHMS K TOCTPOSHHIO Ipa)uKoOB

4 Mcnonb30BaTh MPOU3BOAHYIO ISl HAXOXKICHHS HAMIYYIIEro pEHICHUS B MPHUKIAIAHBIX, B TOM YHCJIE COLUAIBHO-
‘ HKOHOMHMYECKUX, 3a/1a4ax

4.5 OnepupoBaTh MOHATUSAMU: IEPBOOOPa3Has U MHTErPal; TOHUMATh FeOMETPUUECKUN 1 (PU3NUECKHUI CMBICT HHTETpaja

4.6 HaxonuTs nepBooOpa3Hble 3JIeMEHTapHBIX (QYHKLIUH, BEIYUCIATH HHTErpa 1o ¢popmyine Herorona — JleiiGnuia

47 Pemate mpuknagHple 3a1aud, B TOM YHCJIE COLMAIBHO-’KOHOMHYECKOTO W (PH3MUECKOro XapakTepa, CpeACTBAMHU
‘ MaTeMaTHYECKOro aHaJIn3a

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOMN ITPOI'PAMMBI

YIJIYBJIEHHBIN YPOBEHD
10 KJIACC
Koa ., x
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero 0o1ero
NpoBepPsieMoOro
o0pa3zoBaHust
pe3yJbTarTa

1 Yucna 1 BEIUUCIIEHUS




1.1 OmnepupoBaTh NOHATUSAMH: PAllMOHATILHOE U JEHCTBUTEIILHOE YHCII0, OOBIKHOBEHHAS M JIECITUYHAS APOOB, IPOLIEHTHI
1.2 BrInonHATE apupMeTHyecKre onepamnuy ¢ pallMoHaIbHBIMU U JCHCTBUTEIbHBIMU YHCIIAMHU
13 BrImonHATE NpuOMMKEHHBIE BBIYMCICHHS, UCIONb3Ys IpaBWUIa OKPYTJICHHUS, J€NaTh NPUKUAKY W OLEHKY pe3yjbTara
' BBIYKMCIICHUI
OmnepupoBaTh NOHATUSAMH: CTETIEHb C LEJIBIM MOKa3aTeIeM, CTaHAapTHas (opMma 3anucu JeHCTBUTENBHOTO YHCia, KOPEeHb
1.4 HaATYypaJbHOM CTENEHM; UCIOIb30BATh MOAXOIANIYI0 (OPMY 3aIHCH ACUCTBUTEIbHBIX YHCEN Ul PELUICHUS MPAaKTUYECKUX
3a7a4 ¥ MPeICTaBICHUS TaHHBIX
L5 OmnepupoBarh MOHATUAMHU: CUHYC, KOCUHYC U TAHTE€HC MPOM3BOJBHOTO YIJIa; UCIOIB30BATh 3alUCh MPOU3BOJIBLHOTO yIia
' yepe3 00paTHbIE TPUTOHOMETPHUECKUE (PYHKIUU
2 YpaBHEHHUs U HEPABEHCTBA
)1 OnepupoBaTh MOHATHSIMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, LIEJIOE, PAllMOHAIBHOE, MPPALMOHAIBHOE YpaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHE
2.2 BrImonHATs npeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAXKEHUH U pelaTh TPUTOHOMETPUYECKUE YPaBHEHHUS
)3 BrimonHATe npeoOpa3oBaHusl LENbIX, paL[I/IOHa;JIBHLIX U MPPALMOHAIBHBIX BBIPAXKEHUH U peIIaTh OCHOBHBIC THUIIBI IIETIBIX,
panMoHaNbHBIX U UPPALMOHATBHBIX YPaBHEHUN 1 HEPABEHCTB
24 [IpuMeHsATh ypaBHEHUS U HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHUECKUX 3a/ad M 3a/1a4 M3 Pa3IUYHBIX 00JacTeil HayKu U
' peabHOM KU3HH
)5 MopenupoBaTh pealbHbIe CUTYallMd Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKEHHS, YPAaBHEHUs, HEPABEHCTBA 110 YCIOBHUIO
3aJ]auu, UCCIIEI0BATh IIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM allapara anreopsbl
3 OyHKIUH U TpapuKH
31 OmnepupoBaTh MOHATUAMU: (YHKIHS, CIOCOObI 3amaHusi (YHKIHMH, OONACTh ONpPENENICHUS W MHOXKECTBO 3HAUYCHUH
' ¢byskumu, rpaduk QyHKIMH, B3aMMHO 00paTHbIe GYHKINUN
3.2 OmnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTD (DYHKIIMU, HYJIH (DYHKIIUU, IIPOMEXKYTKH 3HAKOTIOCTOSHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHus ypaBHeHUN
34 Ctpoutb 1 unTaTh rpaduKu JMHEHHOHN QyHKINH, KBaJpaTHUYHONW (PYHKIIMH, CTEICHHON (DYHKIIUH C IeJIbIM MToKa3aTeaeM
35 Hcnonb3oBathk rpapuky GyHKIUHA U1 UCCIET0BAHMS ITPOLIECCOB M 3aBUCUMOCTEH NMPH PEeIICHUH 33a1a4 U3 APYTUX Y4eOHBIX
' MIPEIMETOB M PEaTIbHOM JKU3HH, BEIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEX/y BETHUNHAMH
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 OmnepupoBaTh MOHATUSAMHU: ITOCIEA0BATEILHOCTD, apU(hMETHUECKasi K TeOMETPUIECKasi IPOTrPecCuu
47 OmnepupoBaTh MOHATUSMH: OCCKOHEYHO YOBIBAIOIIAs TI'€OMETPUYECKash MPOrpeccusi, CymMMa OECKOHEUHO YyObIBaromei

reOMETPUUECKOI MPOrpeccun




4.3 3amaBaTh MMOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
4.4 Hcnons30BaTh CBOWCTBA MOCIEAOBATEIIBHOCTEN U IIPOTPECCUM IS PELLICHUS PEANIbHBIX 3a1a4 IIPUKIIAHOIO XapaKkrepa
5 MHoOXkecTBa U JIOTHKA
5.1 OnepupoBarh NOHATHAMH: MHOXKECTBO, ONI€paLMK HaJl MHOXECTBAMH
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jjsl OINMCAHUs pealbHbIX IPOLECCOB U SBJICHUM, IPU PEIICHUN 3a/1a4
' U3 APYTUX y4eOHBIX MPEAMETOB
53 OnepupoBath NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO
11 KVIACC
Koxn . .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl CpeAHero 00mero
S o0pa3oBaHusi
pe3yabrara
1 Hucna 1 BIYMCIECHUS
11 OnepupoBaTh MOHATUSAMU: HATypalbHOE, IIEJIO€ YMCIIO; UCIIOJIB30BATH NMPU3HAKHU JIEIMMOCTH LEJIBIX YHUCEI, Pa3JIokKEHHE
4KCJIa Ha MPOCTHIE MHOXKHUTENH JJIsl PELIEHUS 3a1a4
1.2 OrnepupoBarh MOHATHEM: CTENEHb C PallMOHATIBHBIM MOKa3aTeIeM
1.3 OmnepupoBaTh NOHATUSAMHU: JIoTapu(M YUCIIa, TECATUYHBIC U HATYpaJIbHBIE JIOTapru(MBbI
2 YpaBHEHHUs U HEPABEHCTBA
21 [TpuMeHsATH CBOMCTBA CTENEHH YIS MPEoOpa3oBaHMs BBIPAKCHHUN, ONIEPUPOBATH MOHATUSAMH: TOKa3aTEIbHOE YPaBHEHUE U
' HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
29 BrImonHATe npeoOpa3zoBaHMs BBIPAKEHHM, COAEPKAIIMX JIOTapu(MbI; OMEPHPOBATh IMOHATUAMU: JIOrapu(pMUUECKOe
ypaBHEHHE U HEPABEHCTBO; PeIlIaTh OCHOBHBIE THUIIbI JOTApU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
23 Haxonuts pemenus npocTeUnX TPUrOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPaBHEHHHM U €€ pelIeHHE; UCIOIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUU
' JUI PEIIEHUs] IPAKTUYECKUX 3a7a4
2.5 Haxonuts pemieHus mpoCTEUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
26 MopenupoBaTh peaqbHble CUTyallud Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHHsSI, YPAaBHEHHS, HEPABEHCTBA U CHUCTEMBI 110

YCJIOBHIO 3a/1a4r, UCCIICA0BATH MOCTPOCHHBIC MOJCIIN C UCIIOJIL30BAHUCM arlliapara anre6p1:1




3 OyHKIUH U TpapuKH
OnepupoBaTh MOHATHAMU: NIEpUOANYECKast PYHKLHUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUYKU SKCTpEMyMa (PyHKIIUH,
3.1 HauOoJIbIlIee U HAaMMEHbIIIee 3HaYeHUsT (DYHKIIMH HAa IPOMEXKYTKE; UCIOIb30BaTh UX JUIs HCCIEeI0BaHUs (DYHKIMH, 3aJaHHOM
rpaduKoM

319 OmnepupoBaTh MOHATHAMU: TPA(QUKU TOKA3ATEIBHON, JOTapUPMHUUECKON U TPUTOHOMETPUUECKUX (PYHKUINH; N300pakaTh UX
' Ha KOOPJMHATHON TIOCKOCTH U UCTIOJIBb30BaTh JUIs pEIICHHs YpaBHEHHI U HEPaBEHCTB

33 N300pakaTh Ha KOOPAMHATHOM IIOCKOCTH TpaUKU JMHEHHBIX YPAaBHEHHH M MCHOJb30BATH UX IS PELICHHUS CUCTEMBI
' JIMHENHBIX YpaBHEHUH

34 Hcnonb3oBathk rpapuky GyHKIUHI U1 UCCIIET0BAHMS TPOLIECCOB M 3aBUCUMOCTEH U3 IPYTUX YUEOHBIX AUCUUIUINH
4 Hauana MmaTemMaTu4eckoro aHanmsa

41 OmnepupoBaTh MOHATHAMHU: HEMIPEPBIBHAS (DYHKIIHS, POU3BOAHASA (PYHKLMH; UCTIOIB30BATh FEOMETPUIECKUN U (PU3HUECKUI
' CMBICJI IPOU3BOTHON JJISl pEIICHUS 33124

4.2 HaxoauThs npou3BOAHbIE 371€MEHTApHBIX (PYHKINH, BEIYUCIIATH MPOU3BOIHBIE CYyMMBI, TPOU3BEICHHUS, YACTHOTO (PYHKIUH

43 Hcnonp30BaTh MPOM3BOIHYIO Ui MCCIeNoBaHUsA (YHKIMH HAa MOHOTOHHOCTh M IKCTPEMYMBI, NMPUMEHSTH Pe3yJIbTaTh
' WCCIIEZIOBAHMS K IOCTPOEHUIO TpauKOB

44 Hcnonp30BaTh NPOM3BOMHYIO [UIS HAXOXKJICHHS HAWIydlIero pelieHuss B TNPHUKIATHBIX, B TOM YHCIE COLHAJIbHO-
' HSKOHOMHMYECKHX, 3a1a4ax

4.5 OmnepupoBaTh MOHATUSAMU: NIEpBOOOpa3Hast U MHTErPAJ; TOHUMATh F€OMETPUUECKUN 1 (PU3MUECKUI CMBICT HHTETpajia

4.6 HaxonuTs nepBooOpa3Hbie 3JIeMEHTapHBIX (YHKLIUH, BBIYUCIATH HHTErpa o popmyne Hetorona — JleiiOuuma

47 Pemate mpukiagHble 3a7aud, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOTO M (PU3UYECKOTO XapakTepa, CpelCcTBaMH

MAaTEMATHYCCKOI'O aHaJIn3a

HNPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

BA3OBbI YPOBEHbD

10 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Yucia U BEIYMCIIEHUA




1.1

Panmonaneubie uncina. OOBIKHOBEHHBIE W JECSITHYHBIC IPOOH, MPOICHTHI, OECKOHEUHBIC MEepHoaudeckue apodu. Apudmernueckue
oTiepaluu ¢ palloHATBHBIMU YHCIAMH, NMPEOOPA30BAHMS YUCIOBLIX BbIpaxeHui. [IpuMmeHenune ApobOeil U MpOICHTOB I PEIICHUs

MIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU

JeiicTBuTenpHble Yncia. PanuoHanbHble M HppalHoOHANbHBIE YuciIa. ApupMETHYECKHE ONepaluy C JECHCTBUTEIbHBIMH YHCIAMH.

I ITpuOnm>xEHHBIE BBIYMCIIEHUS, IPABUJIA OKPYTJICHMS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYMCIECHUN

13 Crenenp ¢ nenbM nokasateneMm. CranaapTHas ¢opma 3anucu JeiicTBUTeNbHOTO yrcia. Mcnonb3oBanue noaxozsmeii popMbl 3anucu
‘ JENCTBUTENBHBIX YUCEN ISl pELIEHMsI IPAKTUYECKUX 3a/1a4 U ITPEICTABICHHS JTaHHBIX

1.4 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apuMeTHUECKUMHU KOPHSIMHU HATypajibHOM CTENIeHH

1.5 CuHycC, KOCUHYC 1 TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YUCIOBOI0 apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA

2.1 ToxmecTBa U TOXK/IECTBEHHbIE TPe0Opa30BaHUs

2.2 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI

23 YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo | MUHTEpBaJIOB

24 Pemienue nenpix U IpoOHO-pAllMOHAIBHBIX YPAaBHEHHU U HEPABEHCTB

2.5 Pemenre nppalOHaIBHBIX YPAaBHEHUN U HEPABEHCTB

2.6 Pemenne TpUroHOMETPUUECKUX YpaBHEHUI

2.7 [TpuMeHeHHEe ypaBHEHUH 1 HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3aa4 M 33[a4 U3 Pa3IUUHBIX 00JacTell HAyKU U pealbHOU )KU3HU
3 OyHKIMH U TpaduKH

3.1 @Oyukiys, cnocoOsl 3aganus GyHkuu. ['paduk Gynkum. Bzanmuo oOpatHsie GyHKINN

39 Ob6nactp ompezeneHuss U MHOXKecTBO 3HaueHH (yHkimu. Hymn ¢ynkuuu. [IpoMexyTku 3HaKONOCTOSHCTBA. UETHBIE M HEUETHBIC
‘ byHKIIUN

33 CrenenHas GyHKUUS C HATYpaJbHBIM H LIENbIM 1oka3aTteneM. E€ cBoiicTa u rpaduk. CBoiicTBa u rpaduk KOpHS 1-0i cTeNeHn

3.4 TpuronomeTrpuieckas OKpy>KHOCTb, OIIPE/IeNICHHE TPUTOHOMETPUIECKUX (PYHKIMI YUCIOBOTO apryMeHTa
4 Havana maTemaTnueckoro aHanusa

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEA0BaTEIbHOCTEH. MOHOTOHHBIE MTOCIEI0BATEILHOCTH




Apudmernueckas u reoMmeTpuueckas mnporpeccu. beckoHeuHo yObIBaromas reomerpuueckas mnporpeccusi. CymMma OeCKOHEUHO
4.2 yObIBaroIeil reomeTpuueckoil nporpeccu. Gopmysa CIOXKHBIX MPOLEHTOB. Vcmoiab30BaHKWE MPOrPECCUU UIS PEIICHUS PealbHbIX

3aj1a4u MPUKJIIAIHOTO XapaKTepa

5 MHoxecTBa U JIOTHKA
51 MHoecTBO, onepanuu Haja MHoxkecTBaMu. Jluarpammsl Jiiepa — Benna. IIpumeHeHne T€OpETUKO-MHOKECTBEHHOT'O ammapara ajs
‘ ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUI, IPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX IPEAMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1€MEHT COACPKAHMS
1 Hucna u BBIYUCICHUS
1.1 Hatypanbsble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenenb ¢ pallMoHaNIbHBIM MOKa3aTeraeM. CBONMCTBA CTETICHH
1.3 Jlorapudm uyucna. /lecsaTudHble U HaTypajIbHbIE JOrapupMbl
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [TpeoOpa3oBanue BBIPAKEHHA, COACPIKALINX JIOTAapU(DMBI
2.2 [TpeoOpa3oBanue BBIPAKEHUN, COACPIKALINX CTENICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA
2.6 Cucrempl TMHEVHBIX YpaBHEHUN. PerieHne NpuKkIagHbIX 3a7a4d ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUM
2.7 CucreMspl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
)3 [TpuMeHeHHe ypaBHEHH, CUCTEM M HEPaBEHCTB K PELICHHUIO MAaTEMaTHYECKHX 3aJad M 3a/a4 M3 Pa3IU4HbIX oOjacTedl HAyKu U
' peaNbHON KU3HU




3 OyHKIMH U TpauKH

11 @yukius. [Tepuognueckue pyHkuuu. [IpoMexyTKn MOHOTOHHOCTH (QYHKIMU. MakcUMyMbl 1 MUHUMYMBI GyHKuuu. HanGombiee
' ¥ HauMEHbIlIee 3HaueHHe (DYHKIIMU Ha IPOMEXYTKE

3.2 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaduKu

33 [Toka3zarenbHas u norapudmMuueckas GyHKIIMU, X CBOHCTBA U TPaPUKH

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1715 peIieH s YpaBHEHUH U JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB GYHKUIUH A UCCIIEAOBAHMS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIe BOSHUKAIOT MPH PEIICHUH 3aja4 U3
' JIPYTUX y4eOHBIX IPEAMETOB U PEaTbHOM KU3HU
4 Hauana matemaTn4eckoro aHaiamsa

4.1 HenpepoiBHble pyHKIUU. METOA HHTEPBAIOB /JIs pEIICHUS] HEPABEHCTB

4.2 [TpousBonHas Gynkuuu. ['eomerpuueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM

4.3 [Tpou3BoiHBIE NIeMEHTAPHBIX GYHKUIUN. DOpMYJIIBI HAXOXKACHUS IPOU3BOJHON CYMMBI, IPOU3BEACHHS U YaCTHOTO (QYHKUUH

44 [IpuMeHeHHe TPOM3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH M 3KCTpeMyMmbl. HaxoskaeHue HauOoOJbIIEro U
' HAMMEHBIIETO 3HAYeHUs (PYHKLIUU Ha OTPE3Ke

45 IIpuMeHeHHe NPOM3BOAHOM I HAXOXKICHUS HAWIYYIIErO0 pelIeHUs B MNPUKIAIHBIX 3a7adax, I OIPENEIICHUs CKOPOCTH
' npolecca, 3alaHHoro (GopMyJIoi Ui rpaduKoM

4.6 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX

4.7 WuTerpai, ero reoMmeTpudeckuii U pusnueckuii cMbici. Beruncinenne uarerpana no ¢popmyne Heiotona — Jleitouuna

INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

YIJYBJIEHHBINA YPOBEHb

10 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1 ‘ Yucna ¥ BEIYUCIIEHUS




Panmonanehbie uncina. OOBIKHOBEHHBIE W JACCATHUYHBIC IPOOM, MPOIEHTHI, OECKOHEYHBIE MEpUOAMYECKHE poOH. ApudMeTHvecKue

1.1 ONEpallMU C PAIMOHAIBHBIMU YHUCIAMH, MPeoOpa3oBaHUs YHMCIOBBIX BbIpakeHHH. [IprMeHeHue ApoOeil M MPOLEHTOB Ui pPELICHUs
MIPUKJIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOW KU3HU
12 JlelicTBUTENbHBIE uuCla. PanuoHanbHbIE W MppalMOHAJIBHBIE YHUCTIA. ApHPMETHYECKHE OIEpalud ¢ ACUCTBUTEIbHBIMH YHUCIAMHU.
' [TpubnmxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUH
13 Crenenp ¢ nensiM nokaszareneM. CrangapTHas ¢opma 3alucH ASUCTBUTENIBHOrO yucia. Vcnonp3oBanue moaxozsmeil GopMel 3amucu
' JEHUCTBUTENBHBIX YACEN ISl PELICHMs] IPAKTUYECKUX 3a/1a4 U ITPEICTABICHUS TaHHBIX
1.4 Apudmernueckuii KOpeHb HATYpaJIbHOH cTeneHH. J(edcTBus ¢ apu(METHUECKUMH KOPHAMHU HATypalbHOM CTENEHN
1.5 CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApPKTaHI'€HC YUCJIOBOTO apryMEHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
2.2 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJTBI
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCTBa. MeTo UHTEpBAJIOB
24 Pemienue nenbix U IpoOHO-pAIIMOHANIBHBIX YPABHEHUH U HEPAaBEHCTB
2.5 Perenne nppalMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenune TpUroHoMeTpUUECKUX YpaBHEHUI
2.7 [IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUIO MaTEeMaTHUECKUX 3aja4 M 3a/1a4 U3 PA3JIMUHbIX 00JIacTel HAYKH U peaIbHOM KU3HH
3 OyHKIUH U TpapuKH
3.1 @Oynkius, cnocoosl 3ananus GyHkaun. I'paduk Gynkimu. Bzaumuo oOpatHeie pyHKIMN
39 OO6nactp ompeneneHuss U MHOXecTBO 3HaueHWi ¢yHkumu. Hymu ¢ynkumu. IIpoMexyTku 3HaKornocTtossHCTBAa. UETHBIE M HEUYETHBIC
' GyHKIMN
33 Crenennast GyHKIHUS C HATYpaJIbHBIM U LIEJbIM 1oka3ateneM. E€ cBoiicTa u rpaduk. CBoiCTBa U TpaduK KOPHS 71-0i CTENeHH
34 Tpuronomerpuueckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO apryMeHTa
4 Hagana maTemaTnueckoro aHaausa
4.1 [TocnenoBareabHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BAaTENbHOCTEH. MOHOTOHHBIE MTOCIIEA0BATEILHOCTH
Apudmernueckass U reoMmerpuyeckas mnporpeccu. beckoHeuHo yObIBaromas reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO
4.2 yObIBaromIeil reomeTprueckoii mporpeccun. @opmysa CI0XKHBIX MPOIEHTOB. crnonb30Banne Iporpeccuu AJisl pelieH s pealbHbIX 3a/1a4
IIPUKIJIATHOTO XapaKTepa
5 MHoOXkeCTBa U JIOTHKA
5.1 MHosecTBO, onepaluu Haja MHOXecTBamH. Jlnarpammbl Oiinepa — Benna. IlpumeHeHHe TEOpETHMKO-MHOKECTBEHHOTO ammnapara Jyuist




OIMUCAHUA PCAJIbHBIX IMMPOICCCOB U HBHGHHﬁ, IpU pCUHICHUH 3ada4 U3 JPYTrux y‘ICGHLIX npeaMETOB

5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIBCTBO

11 KVIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Hucna 1 BBIYMCIEHUS

1.1 Hatypanbuble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEN

1.2 Crenens ¢ paMoHaIbHBIM ITOKa3aTeneM. CBOWCTBA CTENEHU

1.3 Jlorapudm uncna. JlecATHUHbIE U HATYpPAJIbHBIE JOTapHUPMbI
2 YpaBHEHHUs U HEPABEHCTBA

2.1 IIpeoOpazoBaHne BBIpAKEHHIA, COACPIKALINX JIOTapU(MBI

2.2 [IpeoOpazoBaHne BEIpAKEHHA, COACPIKALINX CTEIICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM

23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpAaBEHCTBA

2.6 CucreMbl TMHENHBIX YpaBHEHUN. PelieHne NpuKIaIHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JIMHEIHBIX YPaBHEHUM

2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB

)3 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEMAaTWYECKHX 3a/ad W 3a/a4 U3 Pa3TUYHBIX 00JacTeld HayKu H
’ peabHOI KUZHH
3 OyHKIUH U TpapuKH

31 Oynkuus. [lepuoanueckue Gpynkun. [IpomexxyTk MOHOTOHHOCTH QYHKIMU. MakcUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbombiee u
’ HaMMEHbIIee 3HaUeHNE (PYHKIIUN Ha TIPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH

33 [Toka3zaTenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TpapuKu

34 Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHUs] YPaBHEHUH U JIMHEHHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB GYHKUIUH JUISL UCCIIEAOBAHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT MPH PELICHUU 3a7a4 W3

APYTUX y4eOHBIX MPEAMETOB U PEaNbHOM KU3HH

4 Hagama MaTeMaTH4ueCcKoro aHaigmn3a




4.1 HenpepoiBable pyHKIMU. METO HHTEPBAIOB JJIS pEIICHUS HEPABCHCTB

4.2 [TpouzBonnas pynkuuu. ['eomerpudecknii 1 GU3NUECKHI CMBICIT TPOU3BOIHOM

4.3 [Tpou3sBosHbIE ANIeMEHTAapHBIX GYHKIUNH. POPMYIIBI HAXOXKACHUS IPOU3BOJHON CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLUH

44 [IpumeHeHre TPOM3BOMHONW K HCCIEAOBAHHIO (PYHKIMI Ha MOHOTOHHOCTb M OJKCTpeMyMbl. HaxokaeHue HauOOJbIIEro H
’ HaMMEHBIIETO 3HaYCeHUs (PYHKIIUU Ha OTpe3Ke

45 [IpuMeHeHre MPOU3BOIHON Il HAXO0XKACHUS HAaUIY4lIero PELICHUs B IPUKIIAIHBIX 3a4a4ax, 1 ONpPEACIICHUs] CKOPOCTH IIpoLiecca,

3aJJaHHOTO (POPMYIIOH WK rpaduKoM
4.6 IlepBooOpa3nas. Tabiuma nepBooOpasHbIX
4.7 WuTterpai, ero reoMmerpudeckuii U pusnueckuii cMpici. Beruncienue uarerpana no ¢popmysie Hetotona — Jlelioauna

MPOBEPAEMBIE HA EI'3 IO MATEMATHUKE TPEEOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM IPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3OBAHUSA

Kon
IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3y/JbTATAM O0CBOEHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl
NpoBepsieMoOro
PO5ep cpeaHero oouero od0pa3oBaHus
TpeOoOBaHUs

Brnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU PELICHHUS 337a4; yMeHue (OpMYJIHpOBAaTh U ONEPUPOBATH
MOHATUSIMH: OIIpE/IEICHNE, aKCHOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, MPH3HAK, JIOKA3aTelIbCTBO, PABHOCHIIHHBIC
(bopMyIHPOBKH; MPUMEHATDH UX; YMEHHE (POPMYJINPOBAaTH OOpAaTHOE U MPOTUBOIOJIOKHOE YTBEPKIACHUE, TIPUBOIUTD
OpUMEPbl M KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHIYKLIWH; HPOBOIUTH JlOKa3aTeJIbHbIC
paccyXJIeHHs MpH PeIIeHUH 3a/a4, OLEHUWBATh JIOTMYECKYIO0 MPAaBUIBHOCTb PAaCCYXICHHUN; YMEHHE ONEpPUPOBATH
MOHSATUSMH: MHOXKECTBO, TOJMHOXKECTBO, OIEpalMyd HaJ MHOXXECTBAMH; YMEHHE HCIIONb30BaTh TEOPETHUKO-
MHOXXECTBEHHBIN ammapar JJIs OMHCAHUS PeabHBIX MPOLIECCOB U SIBICHUH U MPHU pEIIeHUH 3a]ad, B TOM YHUCIE W3
IpyTuX Y4eOHBIX MPEIMETOB; YMEHHE ONEepUpOBaTh MOHATHSAMHU: rpad, cBs3HBINA rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 337aBaTh U OMHCHIBATh rpadbl pasNmUUHBIMU CIIOCOOAMU; MCIOIB30BaTh Tpadbl MPH PEIICHUU

3aga4

YMmenue OIICPpHUPOBATH TMOHATHAMU: HATYPAJIbHOC YUCIIO, HCIO0C YHCJIO, CTCIICHb C ICJIbIM IMOKA3aTCIICM, KOPCHb

HaTypaanof/I CTCIICHU, CTCICHb C pPallMOHAJIBbHBIM II0KAa3aTCJICM, CTCICHbL C HGfICTBHTeHBHBIM IIOKa3aTcJIEM,




JorapudmM 4ucia, CHHYC, KOCHHYC M TaHI'€HC MPOU3BOJIBHOTO YHCIA, OCTaTOK MO MOJYIIIO, PallMOHAIBHOE YHCIIO,
UPPALMOHAIIBHOE YHCIIO, MHOXECTBA HATypajbHBIX, LEJIbIX, PAlMOHAJIbHBIX, JIEHCTBUTEIIBHBIX YHCEN; YMEHHE
UCTIOJIb30BaTh MPU3HAKU JCTMMOCTH, HAaUMEHBIIMKA OOIIMHA JeTUTEeNh M HauMeHblee o0lee KpaTHOE, alroOpuTM
EBknuaa mpu peleHu 3a7ad; 3HAKOMCTBO C Pa3IMYHBIMU IO3UIMOHHBIMM CHCTEMaMU CYHCIEHUS; yYMEHHE
BBITOJIHATH BBIYMCIICHUE 3HAUEHUI U TpeoOpa3oBaHus BRIPAKEHH CO CTENEHAMH U Jorapupmamu, IpeoOpa3oBaHus
JIPOOHO-pAllMOHATIBHBIX BBIPAXKECHUN; YMEHHUE OINEpUpOBaTh MOHATHAMHU: IOCIEIOBATEIBHOCTh, apupmMeTHueckas
nporpeccusi, TeOMeTpUuYecKas Nporpeccusi, OCCKOHEYHO YyObIBaloIlas TE€OMETpHYEecKas IPOrpeccHs; yMEHHUe
3aJaBaTh IIOCJEAOBATEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO PEKYpPPEHTHBIX (OpPMYyJ; YMEHHE ONepUpoOBaTh
MOHSTUSMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOJYJb U apTyMEHT KOMILJIEKCHOTO YHUCIIa,
dopma 3amuUCH KOMIUIEKCHBIX 4YHCeNl (IeoMeTpHuecKas, TPUTOHOMETpHYEeCKass M anreOpandeckas); YMeETb
NPOU3BOJUTH apu(MeTHUeCKue IeHCTBUS C KOMIUICKCHBIMH YHCIAMHU; TNPUBOJUTH HPUMEPHI HCIIONb30BAHUS
KOMIUIEKCHBIX YHMCEJN; ONEPUPOBATh MOHATHSAMM: Marpuma 2x2 u 3x3, onpeaenuTelb MaTPULbI, FT€OMETPUUECKHUN

CMBICJI OTIPCACIIUTCIIA

YMeHue  onepupoBaTb  INOHATUSAMHU:  palMOHAIbHBIC, HPPALMOHAJIBHBIC, IIOKA3aTCIIbHbIC,  CTCICHHBIC,
JorapupMHUUECKUe, TPUTOHOMETPHUUECKUE YPaBHEHUS W HEPAaBEHCTBA, WX CHCTEMBbl; yMEHHUE OIEpPUPOBATH
MOHSATUSMH: TOXJIECTBO, TOXXKIECTBEHHOE INpeoOpa3oBaHKHe, YpaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHHH U
HEPaBEHCTB, PAaBHOCWIBHOCTb YPaBHEHUN, HEPAaBEHCTB U CHCTEM; yMEHHUE pellaTb ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI C IIOMOLIBIO PA3JIUYHBIX NPUEMOB; pelIaTh YpPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM;
IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI I PELICHUS MAaTEMaTUYECKHUX 3a1ad U 3a1ad U3 pa3iIndHbIX

oOnacTeil HayKH U peabHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (PYHKIMS, YETHOCTh (YHKLUWHU, MEPUOJUYHOCTH (DYHKIMH, OTPAHUYCHHOCTH
(GYHKIMH, MOHOTOHHOCTH (YHKIIMH, SKCTPEMYM (YHKLMHU, HauOoJblllee W HaWMEHbIIEe 3HAUYCHUS (PYHKIUH Ha
IPOMEXYTKe, HempepbiBHAsA (YHKIHS, aCUMITOTHI rpaduka (yHKIWHU, IepBasi U BTOpas NMPOU3BOAHAs (YHKIIMH,
reoMeTpHUECKUil 1 (PU3MUECKUI CMBICT POU3BOAHOM, TepBO0OOpa3Hast, ONpeeIEHHbBIH HHTETPaT, YMEHUE HAXOIUTh
aCUMIITOTHI rpauka QyHKIUHU; yMEHUE BBIYUCIATH IPOU3BOIHBIC CYyMMBI, IIPOU3BEICHHSI, YACTHOTO M KOMITO3UIHH
(byHKUMH, HAXOUTh YpaBHEHHE KacaTelbHOW K rpaduKy (GyHKINHU; yMEHUE HaXOJUTh MPOU3BOIHBIC HIEMEHTAPHBIX

(GYyHKUMH; yMEHHE UCIOJIIb30BaTh IMPOMU3BOJAHYIO [UIS HCCIEAOBaHUS (YHKUMN, HAXOMUTh HaWOOJNbIINE H




HaMMEHBIINE 3HaUYeHUs (PYHKIHMIA; CTPOUTH rpaUKH MHOTOWJIECHOB C MCIOJIH30BAHUEM alllapaTa MaTeMaTH4YeCKOTO
aHalIu3a; NPUMEHATH IPOU3BOAHYIO JUISI HAXOXKICHHsS HAWIIy4dllero pELICHHs B IPUKIAAHBIX, B TOM YHCIE
COLIMAIbHO-?KOHOMHYECKUX M (PU3NYECKHX 33]adax; HaXOIUTh IUIOIMAAN U 00BEMBI (PUTYDP C IOMOIIBIO MHTETpaa;

IPUBOIUTH MPUMEPHI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C TOMOIIBIO U] PepeHInanbHbIX YpaBHEHU I

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk (GyHKUMH, oOpaTHas (GYHKUWSA, KOMIO3MIMA (YHKIMN, JTUHEHHas
¢byHKUMS, KBagpaTu4Has QyHKIUS, palldoHanbHas (QyHKIM, cTeleHHas (GYHKLIUSA, TPUTOHOMETPpUYECKHE (PYHKIINH,
oOpaTHbIe TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTeiabHas M Jorapupmuueckas (QyHKIUH; YMEHHE CTPOUThH
rpadMKu M3YYEHHBIX (YHKLWH, BBIIOJIHATH IpeoOpa3oBaHus rpadukoB (YHKIMH, MCIONB30BaTh I'paduKd s
U3yUYeHHsI MPOLIECCOB M 3aBUCUMOCTEH, MPH PEIICHUM 3ajlad U3 JAPYTHX Y4eOHBIX MPEIMETOB U 3a/a4 U3 peabHON
JKU3HH; BBIpaXaTh (OPMYJIaMU 3aBUCHMOCTH MEXIY BEIMYMHAMH; HUCIOJIb30BATh CBOMCTBA W rpaduku (yHKIUN
JUIs pelIeHWs YpaBHEHHWH, HEpaBEHCTB M 3a/Jady C MNapaMeTpamMH; H300paxaTb Ha KOOPAUHATHOM IJIOCKOCTH

MHOX€ECTBA PEILICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMmenue peiaTh TCKCTOBBIC 3a1a4U pa3HbIX TUIIOB (B TOM YHUCJIC HA IPOUCHTHI, JOJHU U 4aCTH, HA JBUIKCHUC, pa60Ty,
CTOUMOCTH TOBApPOB M YCIyI, HAJIOTru, 3aJa4yud U3 obactu YHOpaBJICHUA JIUYHBIMU U CEMEHHBIMU (I)I/IHaHCElMI/I);
COCTAaBJIAATh BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI IO YCJIIOBHUIO 3a/ladd, UCCICAOBATL IMOJIYYCHHOC
pCIICHUC U OLICHUBATDH HpaBHOHOI[OGHOCTB PE3YJIbTAaTOB; YMCHUC MOACIUPOBATL PCAJIBHBIC CUTYyAllUH Ha SA3BIKC
MAaTCMAaTUuKH,; COCTABJIATH BBIPAKCHUSA, YPABHCHUSA, HCPABCHCTBA U UX CUCTCMBI 10 YCJIIOBUIO 3aJla4yH, UCCIICA0OBATDH

MIOCTPOCHHBIE MOJIENIN C MCIIOJb30BaHUEM arrapara anre0pbl, HHTEPIPETHPOBATh MOTYUYSHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeiHee apu(METHYECKoe, MenuaHa, HauboJiblliee W HaMMEHBIIee 3HAYCHUS,
pa3max, JUCIepCHs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOIO HabOpa; yMEHHE U3BIEKaTh, HHTEPIPETHPOBATH
MHPOpPMaLIMIO, TPEACTaBICHHYI0O B TaliMIax, Ha JaMarpamMmax, rpadukax, OTPa)alollyl0 CBOMCTBA pealbHBIX
MPOIIECCOB M ABJICHUIA; MPEACTABIATH MH(OPMAIIHIO C TOMOIIBIO TAOJIHIl U AUAarpaMM; UCCIIeI0BaTh CTATUCTHUECKUE
JTAaHHbIE, B TOM YHCJIE ¢ MIPUMEHEHHEM TIpaHuecKuX METOJOB U AIIEKTPOHHBIX CPEICTB; rpadUUecKr UCCIEe0BAThH

COBMCCTHBIC Ha6JIIOI[€HI/IH C MMOMOIIBIO JUArpaMm paCCCUBaHUA U JIMHEHHOM perpeccrun

YMeHue onepupoBaTh MOHATUSAMH: CIIyYalHBIA OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh CIYyYalHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSITHOCTH C HCIOJIB30BAaHUEM TIpaUyecKrX METOAOB; MPUMEHATh (POPMYIIBI CIOXKECHHUS U

YMHOXXEHUSI BEPOSTHOCTEH, (OpMyJTy MOJHOW BeposSTHOCTH, (opmyny bepHysmin, xoMOMHATOpHBIE (AKTBl U




(bopMyIIBI; OLIEHUBATh BEPOSATHOCTH PEATBbHBIX COOBITHI; YMEHHE ONEpUpPOBATh MOHATUAMU: CllydaiiHas BETUYMHA,
pacIpeiesieHUe BEpOSITHOCTEM, MAaTEMaTUYECKOe OXKMUJAHUE, JUCIIEPCUs U CTAHAAPTHOE OTKIOHEHUE CIIy4aiHOU
BEIMYMHBI, (YHKIMM pacrpeneieHuss ¢ IUJIOTHOCTH PpPAaBHOMEPHOTO, IOKAa3aTeNbHOTO UM HOPMAJIbHOTO
pacIpenesieHuid; YMEHUE UCIIONb30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCIICHUN Ul pelIeHUs 3a1ad; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIIMX YHCeN, METOJAbl BBIOOPOYHBIX HCCIICAOBAHHUM; yMEHUE TPHUBOJUTH IPUMEPHI
NPOSIBJIICHUS 3aKOHA OOJBIINX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSIMHU:
COYETaHUE, IEePEeCTaHOBKA, YHCJIO COYETAaHUH, YHCIO NEepecTaHoOBOK, OmHOM HbIOTOHA; yMeHHE MPUMEHSThH
KOMOMHATOpHbIE (DAKThl M PACCYXKACHUS IS pEIICHUS 337ay; OLEHHBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH;

COCTaBJIATh BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IOJyYCHHBIA PE3YJIbTAT

YMeHue onepupoBaTh IMOHATHUSAMU: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIJIa,
IUDIOCKUM  yroj, JBYTPAaHHBIA yroj, TPEXIPAHHBIA YIrOJ, CKPEIIUBAIOLIMECS MpsMBbIE, MapaJUICIbHOCTh U
NEPHEHAUKYISIPHOCTD IPSMBIX U IJIOCKOCTEM, YrOJ MEXKAY IPSAMBIMHU, YrOJl MEXKIY MNPSAMON MU IIJIOCKOCTBIO, YIOJl
MEXIY IIOCKOCTSMH, PAacCTOSHUE OT TOYKHU N0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH, PAaCCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHHUE HCIOJB30BATh MPH PELICHUM 3a/1a4 U3yueHHbIE (DAKThl U TEOPEMbl IUIAHUMETPUH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPA; CTPOUTh MATEMAaTUYECKHE MOJCIU C IOMOUIBIO

reOMCTPHUICCKUX MOHATHH U BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa4n
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YMeHue onepupoBaTh NOHATUAMHU: IUIOUIAb GUTYPBI, 00BEM (PUTYpBI, MHOTOTPAHHUK, IPABUIBHBII MHOTOTPAHHUK,
ceueHue MHOTOrpaHHMKa, KyO, mapajuienenunes, npusma, nupammuia, Gurypa u moBepxXHOCTb BPAIICHHUs, LIUIUH/P,
KOHYC, 1map, chepa, miomaasb cGepsl, IIoImaab MOBEPXHOCTH MUPAMH/IbI, TPU3MBbI, KOHYCa, IMINHAPa, 00bEM Ky0a,
IOPSMOYTOJBHOTO Mapajiesienuneia, TUpaMUabl, MPU3MBlL, LUIMHAPA, KOHYcCa, IIapa, pa3BEPTKA IMOBEPXHOCTH,
CeueHUs KOHyca M IMINH/IPA, apaJulelbHble OCH WM OCHOBaHMIO, CEYCHHUE I1apa, MIIOCKOCTb, Kacatomasics cdepsl,
IWINHApPA, KOHYCa; YMEHHE CTPOMTh CEUYEHHWE MHOTOrpaHHMKA, H300pakaTh MHOTOTPaHHHUKH, (UTYpBI U
MOBEPXHOCTH BpAILCHHs, UX CEUEHHs, B TOM YHCJE C TIOMOIIbIO AJIEKTPOHHBIX CPEACTB; YMEHHUE MPHUMEHSThH
CBOICTBA T€OMETPHUECKUX (PUTYpP, CAMOCTOATENBHO (POPMYIHPOBATH ONPENEICHUS U3y4aeMbIX (HUTYp, BBIABUIATh
TUIIOTE3bl O CBOMCTBAX M NPU3HAKAX TI'€OMETPUYECKUX (UTryp, OOOCHOBHIBATH WJIM OIPOBEPraTh HX; yMEHHUE
NPOBOJUTH KJIACCUPHUKAIMIO (UTYp MO Pa3IMYHBIM MPU3HAKAM, BBINOJHATE HEOOXOAWMBIEC OMOIHUTEIbHBIC

MOCTPOEHUS
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YMeHue onepupoBarh MOHATUAMMU: JIBUKEHHUE B IIPOCTPAHCTBE, NTapaJUICIbHBIN IIEPEHOC, CHMMETPHUS HA IUIOCKOCTH
U B INPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MM0a00UsA, MOAOOHBIE (UTYPHI; YMEHHME DPACIO3HABATH PaBHBIC U
o 00HbIe (PUTYPBI, B TOM YHCIIE B IIPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; UCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHUS
IPY PELICHUH 33]a4; HaXOAUTh T€OMETPUYECKHE BETMUMHBI (JJIMHA, YTOJI, IJI0MIA1b, 00bEM) NMPH PEIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HU; YMEHUE BBIYUCIISATH T€OMETPUUYECKHE BEIWYMHBI (IIMHA, YTOII,
wIomaab, 00bEM, IMIIOMIAas TMOBEPXHOCTH), UCTONb3Ysl M3ydeHHBbIE (OPMYJIBI U METOJbl, B TOM YHCIIE: IUIOLIA]lh
MOBEPXHOCTH NHPaMHUIbI, TPU3MbI, KOHyCa, IWJIMHApA, IUIOmanb cdepel; 00bEM Kyba, MNPSIMOYTOJIEHOTO

napaJuiesenurne/a, TMpaMuIbl, IPU3MBL, IIUJIHHIPA, KOHyCa, Iapa; YMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB MOJOOHBIX

¢uryp
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YMeHue OIICPHUPOBATH NOHATUAMMU: MIPSAMOYT'OJIbHAA CUCTCMaAa KOOPAMUHAT, BCKTOP, KOOPAWHATHI TOUKHU, KOOPAWHATLL
BCKTOpa, CyMMa BCKTOPOB, MNPOU3ZBCACHHUC BCKTOpa Ha YHUCIO, PA3JIOKCHHUC BCKTOpPa IIO 6213I/ICy, CKaJIIpHOC
MPOU3BCACHUC, BCKTOPHOC IMPOU3ZBCACHHUC, YTOJ MCKAY BCKTOpaMHu; YMCHHC HUCIOJb30BATH BCKTOpHBIﬁ u

KOOPJAMHATHBIN METOJ JUTsl peIlICHHsI FTeOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX IPEIMETOB
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YMmenue BI:IGI/IpaTL HOIIXOZ[HH_II/Iﬁ MCTO MJIA PCHICHUA 3aJavdu; IMOHUMAaHHUC 3HAYUMOCTH MATCMATHKU B U3YYCHHUU
MNpUPOAHBIX U O6H_[€CTBCHHBIX mponeccoB u SIBJICHPIP'I; YMCHHUC pacCliO3HABATh MPOABJIICHHUC 3aKOHOB MATCMATUKH B

UCKYCCTBE, YMEHHME IPUBOJUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITUM POCCHUMCKOM M MHUPOBOM MaTEMaTUYECKOU

HayKH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Hatypanbsble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Panmonaneubie yncna. OOBIKHOBEHHBIC U IECATUYIHBIC APOOHU, TIPOIICHTHI, 0ECKOHEYHBIE TEPUOTNICCKUE TPOOH
1.3 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apuMEeTHUECKUMHU KOPHSIMHU HATypajIbHOMN CTENICHH
1.4 Crenens ¢ nenslM nokasaresneM. CTENeHb ¢ palllOHAIBHBIM N0Ka3aTeneM. CBoMCTBa CTENEHU




1.5

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YUCIOBOI0 apIyMEHTa

1.6 Jlorapu¢m uncna. JlecsTuuHble U HATypaJIbHBIC JTOrapU(MBbI
17 JeiictBuTtenpHble yHncna. ApupMETHYECKHE OINEpaluu C JCHCTBUTENBHBIMU 4HUcIaMH. [IpuOmkEéHHBIC BBIUMCICHUS, MpaBUIIa
' OKpYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHble yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIOHANIbHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomeTpuieckue ypaBHeHHUs
24 [Toka3zarenbHbIE U JTOTapHUPMUUECKIE YPAaBHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [Toka3zarenbHbIE U JTOTapuPpMHUYECKIE HEPABEHCTBA
2.8 TpuronomeTrpuieckre HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuna cucTeMsl TMHEHHBIX ypaBHEHHH. OnpenenuTens MaTpUIbl
3 OyHKIMH U TpaduKh
31 @Oyukiys, crnocodbl 3amanus ¢yHkuu. ['padux ¢yHkumu. B3anmmuo oOpatHbie (QyHKiuu. YETHbIe W HEu€THBIE (YHKIHU.
' [Tepuonuueckue GyHKIUU
39 OO6nactp ompeneneHUs U MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu ¢ynkumu. IIpoMexyTkun 3HAKOMOCTOSHCTBA. [IpoMexyTKu
' MOHOTOHHOCTH (DyHKIIMH. MakCcUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee 1 HanMeHbIee 3HaueHue (PyHKIMH HA TIPOMEXKYTKE
3.3 CrenenHast pyHKLUS C HATYpaJbHBIM M LIENbIM noka3aTteneM. E€ cBoiicTa u rpaduk. CBoiicTBa u rpaduk KOpHS 1-0i cTeNeHn
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U Tpaduku




3.5

[Toka3zarenbHas u norapudpmMudeckas GyHKIIMU, X CBOHCTBA U TPaPUKH

3.6 Touku pa3pbiBa. AcUMNOTOTH rpadukoB ¢pyHkmd. CBOMCTBA PYHKLNH, HEIPEPHIBHBIX HA OTPE3KE

3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATEILHOCTEH

3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmya CI0KHBIX TPOILIEHTOB
4 Hauana MmaTemMaTH4eckoro aHaimsa

4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIIUN

49 [IpuMeHeHHEe TPOM3BOJHONW K HCCIEAOBAHMIO (PYHKUIMI Ha MOHOTOHHOCTH M OKCTpeMyMbl. HaxoxneHue HauOONbIIEro M
' HAMMEHBIIIETO 3HAYEeHUS! PYHKLUU HAa OTPE3Ke

4.3 [TepBooOpa3Has. MHTerpan
5 MHoxecTBa U JIOTHKA

5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammel Ditiiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KombunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha III0CKOCTH

7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena 1 MOBEPXHOCTHU BpPALICHUS

7.5 Koopaunatsl u BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

1. Maremaruka. AnreOpa 1 Hauyajga MaTeMaTuiyeckoro ananusa; 10 kinacc. yrmyonennoe ooyuenne Mepaisik A.I'., Homuposckuii [[.A., Ionsixos B.M.; non
penakiueit [Togonasckoro B.E. O6mecTBo ¢ orpanndeHHO# oTBeTcTBeHHOCTRI0 M3narenbckuil nenTp « BEHTAHA-TI'PA®y»; AxkumonepHoe 001IecTBO
«3natensctBO «IIpocBemnienuey, 2024 r.

2. Maremaruka. AnreOpa 1 Hayaja MaTeMaTH4eckoro ananusa; 11 kiace. yrimyonennoe o0yuenne Mepaisk A.I'., Homuposckuii [I.A., Ionsixos B.M.; non
penakiueit [Togonasckoro B.E. O6mecTBo ¢ orpaHndeHHO# oTBeTcTBeHHOCTRI0 M3narenbckuii nentp « BEHTAHA-TI'PA®y»; AxkumonepHoe 001ecTBO

«3natensctBO «IIpocBemienuey, 2025 r.
3. Marematuka: anreOpa U Hauajga MaTeMaTHYECKOTO aHAJIN3a, reoMeTpus. AnreOpa 1 Havasna Matematuaeckoro anaimmusa. 10-11 knacc. Anumos LA, Komsirun FO.M.,
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
HHOACHUTEJIBHAA 3AIINCKA

['eomeTpus sIBIIsICTCSI OAHUM U3 0A30BBIX MPEJIMETOB HAa YPOBHE CpPEeIHETO 00IIero oopa3oBaHus,
TaK Kak 00ecreurnBaeT BO3MOKHOCTh U3YUEHUS KaK JUCLIUIUIMH €CTECTBEHHO-HAYYHOH HAlIPaBJICHHOCTH,
TaK W TyMaHuTapHOH. Jlormyeckoe MbIIUIeHUE, (OPMHPYEMOE INPU H3YYEHUH OOy4aroIIUMUCS
MOHATUIHBIX OCHOB I'€OMETPUHM U TMOCTPOCHUU LIETIOYKU JIOTUYECKUX YTBEP)KICHHH B XOJI€ pEIICHUS
TeOMETPUYECKUX 3a/1a4, YMEHUE BBIIBUTATH U ONPOBEPraTh TMIOTE3bI HEMOCPEICTBEHHO MCTIONIB3YIOTCS
IIPU PEUICHNUH 33124 €CTECTBEHHO-HAYYHOT'O IIMKJIA, B YAaCTHOCTU U3 Kypca (pU3MKH.

Llenb ocBOeHMS MporpaMmbl yuebHoro kypca «l'eomeTpus» Ha 6a30BOM YpOBHe OOy4EHUS —
o0mieo0pa3oBareabHOE M OOIIEKYIETYPHOE Pa3BUTHE OOYJAIOIIUXCS Yepe3 00ecredeHrne BO3MOKHOCTH
pUOOPETEHUS U UCTIONB30BaHUS CUCTEMAaTHYECKUX F€OMETPUUECKUX 3HAHUN U IEHCTBUH, ClIelN(UIHBIX
Te€OMETPHH, BOZMOKHOCTH YCIIEIIIHOTO MPOJODKEHUST 00pa30BaHus 10 CHEIMAIbHOCTSIM, HE CBA3aHHBIM
C IPUKJIAIHBIM HCIIOJIb30BaHHEM reoMeTpuu. L{enb ocBoeHus nporpaMmsl yaeOHOTo Kypea «I'eomeTpusi»
Ha Yriy0JéHHOM YpPOBHe — Pa3BUTHE MHIUBHUIYaJTbHBIX CIIOCOOHOCTEH 00YyYaromuUXCs pH U3y4eHUN
TEeOMETPUH, KaK COCTaBISIONICH MpeaMeTHOW obmactn «Martematnka U HMHQOpPMATHKa» Yepes
o0ecrieyeHre BO3MOXXHOCTH MPHOOPETEHUS U MCIIOJIb30BaHMs 0oJiee TIyOOKUX FeOMETPUUECKUX 3HAHUN
U JCUCTBUM, crneru(UUHBIX TEOMETPUH, U HEOOXOAMMBIX JJIS YCHEIIHOro MpOo(hecCHOHAIBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C HCIIOJIB30BaHUEM MaTEMaTHKH.

JlocTikeHe eI OCBOCHUS IPOTrpaMMbl 00€CTIEYMBAETCS PELIEHHEM COOTBETCTBYIOIINX 3a/ad.
IIpunoputeTHbIMM 3a7auaMu OCBOEHMs Kypca «['eomeTpun» Ha 6a3oBom ypoBHe B 10—11 kmaccax
SIBIISIFOTCS:

— (opMupoBaHHEe MPEICTABICHUS O T€OMETPHH KaK 4acTH MHUPOBOM KyJNbTYyphl U OCO3HaHHUE €&
B3aMMOCBSI3H C OKPY’KaIOIINM MUPOM;

— (opmupoBaHue NpeACTaBICHUS O MHOTOIpAaHHMKAaX W TeJlaX BpAILICHHS KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOEIISX, TO3BOJISIONIMX ONUCHIBATH U U3Y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro
MHPA;

— (opmupoBaHue yMeHHsS paclio3HaBaTb Ha YEpTeXKax, MOJACIIX U B PpEAIBHOM MHUDE
MHOTOT'pPAaHHHMKH U TeJla BpaIlleHUs;

— OBJIAJICHHE METOJAaMM PELICHHs 3a/a4 Ha MOCTPOCHHUS HA M300PaKEHHUSX MPOCTPAHCTBEHHBIX
duryp;

— (opmupoBaHue yMEHHs OINEPUPOBATH OCHOBHBIMH TMOHSATHAMHU O MHOTOTpaHHMKAX U Telax
BpAICHNUS U UX OCHOBHBIMU CBOWCTBaMH;

— OBJIAJICHHE AJTOPUTMAMHU PEIICHHs] OCHOBHBIX TUIOB 3a/1a4; ()OPMHUPOBAHUE YMEHUS IPOBOIUTH
HECIIOKHBIE I0Ka3aTeNbHbIC PACCYKICHHS B X0JI€ PEIICHHUS CTEPEOMETPUYECKHX 3aay 1 3a]1a4 C
NPaKTUYECKUM COJICPKAHUEM;

— pa3BUTHE HHTEIUIEKTyaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OO0ydYaromumxcs, MO3HaBaTEebHON
AKTUBHOCTH, UCCIICI0BATEILCKUX YMEHUI, KpUTUYHOCTH MBIIIUICHUS;

— (QopmupoBanue  (QyHKIMOHAIBHOW  TPAMOTHOCTH, PpEJIEBAHTHOW TE€OMETPUU:  YMEHHE
pacro3HaBaTh MPOSBICHHS T€OMETPUYECKHIX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaibHBIX
KU3HEHHBIX CHUTyallMsIX W TP U3YyYEHUH JpPYIuX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, (OpMYJIMpPOBATH MX Ha S3bIKE T€OMETPUU M CO37aBaTh
TreOMETPUYECKUE MOJETH, MPUMEHSATh OCBOCHHBIH T€OMETPUYECKH ammapar JUisi pelIeHHUs
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, MHTEPIPETHPOBATH U OIICHUBATH MOJTY4YEHHBIC PE3yJIbTATHI.

[IpuopuTeTHBIMM 3a7ayaMH Kypca T€OMETpUU Ha YIiIy0J€éHHOM YpPOBHe, PACHIMPSIONIMMU H



YCUJIMBAIOIIUMH Kypc 0230BOT0 YPOBHS, SIBIISIOTCS:

— pacuupeHue NpeACTaBICHUS O T€OMETPUHM KaK YaCcTH MHPOBOH KyJNbTYphl M (OPMHPOBAHUE
OCO3HAaHUs B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHUPOM,;

— (opmupoBanue mpencTaBleHUS O MPOCTPAHCTBEHHBIX (QHUrypaXx KaKk O BaXHEHIIHMX
MaTEMaTHYECKUX MOJEIIAX, TTO3BOJISAIOLIUX ONKCHIBATh U U3yUYaTh Pa3HbIE SIBICHUS OKPY>KAIOILErO
MHUpa; 3HAHWE TOHATUHHOrO ammapara no pasjaeny «CrepeoMeTpus» MIIKOJIBHOIO Kypca
reOMETPHH;

— (opmupoBanue ymeHHs BIIaZETh OCHOBHBIMU MOHSATHUSMH O MPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMH CBOWCTBaMH; 3HaHUE Te€OpeM, (POpMyYJ U yMEHHUE UX IPUMEHATh; YMEHHS JOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a1aY;

— (opmupoBanne ymeHHs pacro3HaBaTb Ha YepTeXkaxX, MOJENSAX H B pPEaJbHOM MHpeE
MHOTOTPaHHUKH U T€Jla BPalleHHsl; KOHCTPYUPOBATh FEOMETPUUECKHUE MOJIETIH;

— (opMupoBaHre MOHMMAHHS BO3MOKHOCTHM AKCMOMAaTHYECKOTO TOCTPOCHUS MaTeMaTUYECKHX
TeopHii; popMupoBaHHE MOHUMAHHS POJH AKCHOMATHUKHU TPU MPOBEICHUU PACCYKIACHUM;

— (opmupoBanre yMeHUs BIaJeTh METOaMH JIOKA3aTeIbCTB M aITOPUTMOB PEIICHUS; YMEHUS UX
IIPUMEHSTh, MPOBOAMUTH JOKA3aTENIbHBIE PACCYKICHUS B XOJAE PEIICHUS CTEPEOMETPUUYECKUX
3aj1a4 U 3a/1a4 C IPaKTUYECKUM Co/iep:kaHueM; (POPMHUPOBAHUE MTPEICTABICHHS O HEOOXOTUMOCTH
JIOKa3aTeabCcTB NMpPU OOOCHOBAHMM MAaTEMaTHMYECKUX YTBEP)KICHUH M POJIM AKCMOMAaTHKU B
IIPOBEJICHUH JI€YKTUBHBIX PACCyKICHMI;

— pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTyallbHBIX M  TBOPYECKMX CIOCOOHOCTEH
o0yyJaromuxcs, IO03HABATEIbHOW AKTUBHOCTH, HCCIEOBATEIbCKAX YMEHHHA, KPUTUYHOCTU
MBIIIEHHS], UHTEPECa K N3YUEHHUIO T€OMETPUH;

— (opmupoBanne  (QyHKIMOHAIBHOW  TPAMOTHOCTH, PEJICBAHTHOW  TEOMETPHUU:  YMEHUS
pacro3HaBaTh MPOSBICHHS T€OMETPUUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHBIX
JKU3HEHHBIX CHUTYalsIX W TpPHU H3YYCHUH JAPYTHMX YUYEOHBIX MPEIMETOB, MPOSBICHUSL
3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAIbHBIX CHUTYallWi, HCCIIEIOBAHUS
IIOCTPOECHHBIX MOJIEJIEH, NHTEPIIPETALIMM [TOJIyYEHHBIX PE3YJIbTATOB.

OcHoBHbIE coneprkaTenbHble JuHUM Kypca «['eomerpunm» B 10—11 ximaccax: «MHOrorpaHHUKN,
«IIpsiMBbIE M IITIOCKOCTH B POCTPAHCTBEY, « Tena BparieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE»
«/IBWKeHUs B MpPOCTpAaHCTBE» (HA yriayOleHHOM YpoBHE). DOpMHpPOBAHHE JIOTHUECKUX YMEHUH
pacrpenensieTcsi He TOJIBKO 10 COAEPKaTeIbHBIM JIMHUSAM, HO H 10 ToAaM 00y4YeHHs Ha YPOBHE CPEIHETO
o01iero o6pa3oBaHusL.

OO1m1ee yncI0 YacoB, pEeKOMEHJOBAHHBIX Ul U3y4eHHs yuyeOHoro kypca «['eomerpus» Ha 6a30BOM
ypoBHe — 102 yaca: B 10 xitacce — 68 yacoB (2 yaca B Heaemnto), B 11 kinacce — 34 yaca (1 yac B Hezeno);
Ha yriy0JeHHOM ypoBHe, — 204 yaca: B 10 xnacce — 102 yaca (3 waca B Hezneno), B 11 kimacce — 102
yaca (3 yaca B HEZEIIO).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA PABOYEM ITPOT' PAMMBI
KYPCA (I10 'OJAM OBYYEHMUA)

[IpenmeTHbIe pe3yIbTaThl U3yUYEHUs] TEOMETPUHU Ha 6a30BOM YPOBHE OpPUEHTHPOBAHBI HA IOCTUKECHUE
YPOBHSI MaTeMaTU4ECKOH IPaMOTHOCTH, HEOOXOIMMOTO JUIsl YCIIEUIHOTO pEIICHHUsS 3a/1ad B peajbHOMH
KHU3HH U CO3JIaHHUE YCIOBUHN JJIS1 MX OOIIEKYJIBTYPHOTO Pa3BUTHSI.

OcBoenue yueOHOT0 Kypca «I'eomeTpus» Ha 6a30BOM yPOBHE CpPeTHET0 00111ero 00pa30BaHus JOJKHO



06€CH6‘-II/IBaTI: AOCTHXKCHUC CICAYIOMUX MPEAMCTHBIX 06pa3OBaTeJIBHI>IX PC3YyJIbTATOB:
10 kaacce
Ha 6a30Bom ypoBHe
— OmnepupoBaTh NOHATUAMHU: TOUKA, PsMasi, INIOCKOCTb.
—_— HpI/IMeHSITB AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX IIPU PCIICHUU T'COMCTPUUCCKHUX 3aaa4.
— OmnepupoBaTh NOHATUAMHU: APAJUIETBHOCTD U NEPIEHIUKYISIPHOCTD IIPSIMBIX U TUIOCKOCTEM.

— KuaccuduuupoBaTh B3aMMHOE PACHOIOKEHHUE MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

— OmnepupoBaTh MOHATUSMU: ABYTPAHHBIN yrojl, TPaHU BYTPAHHOTO YIJa, peOpo ABYTPAaHHOIO yTJa;

JIMHEHHBIN YroJl ABYTPAHHOIO yIila; IpalyCHas Mepa ABYTPaHHOIO yIJIA.

—_— OHepI/IpOBaTB MNOHATUAMU: MHOTI'OI'PAHHUK, BBIHyKJII:Iﬁ u HGBLIHyKHBIﬁ MHOT'OI'paHHUK, 3JICMCHTBI

MHOI'OTPaHHUKA, [TPaBUIbHBII MHOTOTPaHHUK.

— Pacnio3HaBaThb OCHOBHBIE BHJbl MHOIOI'DAaHHUKOB (IIMpaMuja; INpu3Ma, NPSIMOYIOJIbHBIN

napasuienenunes, kyo).

— KuaccuduuupoBaTh MHOTOIpaHHHKH, BBIOMpasi OCHOBaHHS s KiacCH(UKanuu (BBITYKIbIE U

HEBBIIYKJIbIE MHOTOIPDAHHUKHU; IPAaBWJIbHbIE MHOTOTPAaHHUKH; NPSMBIE U HAKJIOHHBIE IPU3MBI,
HapajuIeIeUIEb).

— OHCpI/IpOBaTB MOHATHUAMU: CCKYIlasd IJIOCKOCTh, CCUCHUC MHOTOI'PAaHHHUKOB.

— OOBSACHATH NPUHIIUIIBI TOCTPOCHUS CEUCHUH, HCIIONIb3YSI METO/T CIIC/IOB.

— CTpOI/ITL CCUCHUA MHOTOT'PaHHUKOB METOAOM CJICAOB, BBITIOJIHATH (BBIHOCHI:IC) TIJIOCKHUEC YCPTCIKU U3

PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

— Pemath 3aa4i Ha HaXO0XJACHUC TCOMCTPUYCCKHUX BCJIWUYHUH II0 06pa3uaM Wi ajJropurmam,

IIPUMEHSIS] U3BECTHBIC AHAIMTUYECKUE METOIBI IIPU PEILICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a1a4
Ha BBIYUCIICHUE PACCTOSHUN MEKIY IBYMs TOYKAMHU, OT TOYKH 10 IPSIMOU, OT TOUKH 10 IUIOCKOCTH,
MEXKIy CKPEILHUBAIOIUMUCS IIPSMBIMHU.

— Pemath 3aa4i Ha HaXO0XJACHUC TCOMCTPHUYCCKHUX BCJIWYHUH II0 06pa3uaM HJIn ajJropurmam,

IIPUMEHSIS] U3BECTHBIC AHAIMTUYECKUE METOBI IIPU PEILICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4
Ha BBIYUCJICHUE YIJIOB MEXAY CKPCLIMBAKOLIUMUCS IPSMbI- MU, MEXAY NPSMON U IJIOCKOCTBIO,
ME¥KIY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB.

— Bbruncasate 00bEMBI M IIIOHIANM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MUPaMUAA) C

pUMEHEHHEM (POPMYJI; BBIYUCISTH COOTHOILICHHUS MEXAY IUIOMAIsIMHU ITOBEPXHOCTEH, 0ObEéMamMu
MOTOOHBIX MHOTOTPAHHHUKOB.

— OmnepupoBaTh NOHATUAMU: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHUMMETPHH; LIEHTP,

0Cb U IJIOCKOCTh CUMMETPHHU (PUTYPHI.

— W3Bnekarp, mnpeoOpa3oBbIBATE M HMHTEPIPETHPOBATH HMH(OPMAIMI0 O MPOCTPAHCTBEHHBIX

reOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

— IIpumensaTs reomerpuueckue (HakThl UIsl PEIICHUS] CTEPEOMETPUUYECKHUX 3a1ad, MpearoIarariinx

HCCKOJIBKO IIaroB pClICcHHu, CCJIN YCIIOBUA IPUMCHCHHA 3aJaHbI B SIBHOM (I)OpMe.

— IIpuMeHATH nIpocTenIne NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU

PCIICHUN CTCPCOMCTPHUICCKUX 3aaa.

— IlpuBoauTh HpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC M KHU3HH, PACIIO3HABATH

MIPOABJICHUC 3aKOHOB I'COMCTPHUHN B UCKYCCTBC.

— IIpuMeHATH NOIy4YEHHBIE 3HAaHUs HA MPAKTUKE: aHAJIU3UPOBATh PEAIbHBIC CUTYAllMU U IPUMEHSTh

M3y4YEHHBIE MIOHATHA B TIPOLIECCE MOMCKA PEIICHUS MaTeMaTHIECKU CPOPMYITUPOBAHHON TPOOIEMBI,
MOJIEJIUPOBATh PeajbHbIE CUTYallUH Ha SI3bIKE N€OMETPUH, MCCIENA0BATh INOCTPOECHHBIE MOJAEIH C
WCIOJIb30BAHUEM F€OMETPUUECKUX MOHIATUN M TEOpEM, amrmapara anreOpbl; perars NpakTHIeCKue



3aJa4u, CBA3aHHBIE C HAX0XKJICHHEM IT'€OMETPHUECKUX BEINYHH.
Ha yray0jenHom ypoBHe

— CB000HO OnIepUpPOBaTH OCHOBHBIMH MOHATUSAMH CTEPEOMETPUH MIPH PEILICHUH 3324 1 IPOBEICHUH
MAaTEeMAaTUYECKUX PACCYKICHUMN.

— IIpuMeHATh aKCHOMBI CTEPEOMETPHHU U CIEACTBHS U3 HUX MPH PEIICHUH T€OMETPUUYECKHUX 3a/1a4.

— KrnaccupunupoBath  B3aMMHOE  pacloNIOKEHHWE TPSMBIX B TMPOCTPAHCTBE; IUIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

— CB00OHO ONEPUPOBATH MOHATHIMH, CBSI3AHHBIMH C YTJIAMHU B IPOCTPAHCTBE: MEXK/Ty MPSIMBIMH B
MIPOCTPAHCTBE; MEXTY MPSAMOM U TIOCKOCTBIO.

— CB000HO ONIEepUPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMHU.

— CB000OHO pacno3HaBaTh OCHOBHbIE BU/Ibl MHOIOI'PAaHHUKOB (TIpU3Ma, MUPaMUa, IPSIMOYTOJIbHBIN
napasuienenumnes, kyo).

— KuaccuduunpoBaTh MHOTOTpaHHUKH, BEIOMpPAsi OCHOBAHUS JUTSI KJIACCU(PHUKALIUH.

— CB000OHO ONepUpPOBATH MOHATUSMH, CBA3aHHBIMU C CEUCHHEM MHOTOT'PAaHHUKOB IIJIOCKOCTBIO.

— BrInonHATh napamiensHoe, HEHTPAIbHOE U OPTOTOHAIBHOE IPOSKTHPOBAHNE (GUTYp HA TUIOCKOCTH;
BBITIOJIHATH U300pakeHUs! GUTyp Ha IIOCKOCTH.

— CTpouTh Cce4eHHsT MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJHATH (BBIHOCHBIC) IJIOCKHE
YepTeKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYD: BU CBEpXY, COOKY, CHU3Y.

— BoruncasaTs miomnaan noBepXHOCTe MHOTOTPAHHUKOB (TIpU3Ma, MUpaMH/ia), TeOMETPUUYECKHUX TEJ C
pUMeHEeHHEeM (HopMyI.

— CB00OIHO OmepupoBaTh MOHATHSAMH: CHMMETPHUS B IMPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTbH
CUMMETPHH; LICHTP, OCh U TIIOCKOCTh CHMMETPHUH (PUTYPBI.

— CB00OHO oOmepupoBaTh MOHSATHUAMH, COOTBETCTBYIOIIMMM BEKTOpaM U KOOpJMHAaTaM B
MIPOCTPAHCTBE.

— DBBbINOnHATE 1eUCTBUSA Ha/l BEKTOPAMM.

— Pemarp 3a1aun Ha 10Ka3aTEIBCTBO MATEMAaTUYECKMX OTHOIICHUH M HaXOXKACHUE TCOMETPUUYECKUX
BEJINYMH, TIPUMEHSSI U3BECTHBIC METOJbI MPU PEIICHUH MAaTEeMaTHYEeCKUX 3a]ad MOBBIIIEHHOTO H
BBICOKOT'O YPOBHSI CJIOKHOCTH.

— IIpuMeHsATs mpocTenIre NPorpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
pEILICHHH CTEPEOMETPUIYECKHX 3a/1a4.

— W3Bnekarp, mnpeoOpa3oBbIBATE W HMHTEPIPETUPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKax U PUCYHKAX.

— IIpuMeHsATs mOTy4YeHHbIC 3HAHUS Ha MIPAKTHUKE: CPABHUBATh U aHAIM3UPOBAThH PeajbHbIC CUTYyalllH,
MPUMEHSATH U3YUYEeHHBIE TIOHATHS B IIPOIECcCEe MOMCKA PEIIEHHUs] MaTeMAaTUYeCKH C(HOPMYITUPOBAHHOM
poOIeMBbl, MOACTUPOBATh peajibHbIe CUTYallud Ha SI3bIKE T€OMETPUH, MCCIIE0BATh MOCTPOCHHbIE
MOJIEIA C HWCIOJb30BAHUEM TE€OMETPUUYECKUX IMOHATUH M TEOpeM, ammapara aiareOpbl; pemarhb
MPAKTUYECKHE 33]auH, CBA3aHHBIEC C HAXOXK/ICHUEM IeOMETPUUECKUX BETTMYUMH.

— HWwmets mpencraBneHuss 00 OCHOBHBIX JTanax pa3BUTHS TEOMETPUM KaK COCTAaBHOW YacCTH
(yHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

11 knace
0a30BbIii yPOBEeHb:

OINEpUPOBATh MOHATHAMH: IMIMHIPUYECKAs IOBEPXHOCTh, OO0pa3yIoNIMe MINHIPUICCKON
MOBEPXHOCTH, IIMJIMH]P, KOHUYECKasi IOBEPXHOCTh, 00pa3yIoIIne KOHUYECKOH ITOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTB;



pacro3HaBaTh Tella BpalieHus (IIMHAP, KOHYC, cdepa U 1map);

OOBSICHATH CIIOCOOBI TIOTYUYEHUS TEJ BPaIICHUS;

KJIaccu(UIMPOBaTh B3aMMHOE PacIoioKeHue chepsl U IIOCKOCTH;

OIIEpPUPOBATH MOHATHIMMU: IIIAPOBOI CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA, IIapOBOM
CJIOH, OCHOBaHHKE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CJIOS, IIAPOBOM CEKTOP;

BBIUUCIIATE OOBEMBI M IUIOUIAIM TOBEPXHOCTEH TEN BPALICHUS, TCOMETPUUYECKHUX Tl C
pUMeHeHHEM (opMyT;

ONEepPHPOBATH MOHATHAMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy M ONMCAHHBIM OKOJO CQepsl,
cdepa, BMcaHHAst B MHOTOI'PAaHHHUK UJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOUICHUSI MEXKIY IJIOLIAIIMU TOBEPXHOCTEN 1 00beMaMu TOJJOOHBIX T,

n300paXkaTh H3y4aeMble (PUTYpBI OT PYKH U C IPUMEHEHHEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMIPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY,
cOOKy, CHU3Y, CTPOUTH CEUYEHUS TEJ BPALICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M TNPEOOPa3OBBIBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

OIIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATh JICMCTBUSL CIIOXKEHHUS BEKTOPOB, BBHIYUTAHHS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YUCII0, OOBICHATH, KAKMMU CBOMCTBAMM OHM 00J1aal0T;

NPUMEHSATH IPABUJIO MapasUIeNenuIe/1a;

ONEpPHPOBATH MOHATUSAMH: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJl MEXIy BEKTOPAMH, CKAISIpHOE MPOHM3BEACHUE
BEKTOPOB, KOJUTMHEAPHbIE U KOMITJIAaHAPHbBIE BEKTOPHI,

HaXOJIUTh CYMMYy BEKTOPOB M MPOU3BEICHHE BEKTOpPAa Ha YHUCIIO, YIOJ MEXIY BEKTOPaMH,
CKaJIIpHOE TMPOU3BEICHHUE, PACKIIAIbIBAT BEKTOP 10 IBYM HEKOJJTMHEAPHBIM BEKTOPAM;

3a71aBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOW CHCTEME KOOPIUHAT;

MPUMEHATh TeOMETpUUecKre (PAaKThI Ul PELICHUs CTEPEOMETPUUECKUX 3ajad, Mpearnoararonmx
HECKOJIBKO LIIaroB PEILeHUs, €CJIM YCIOBUS IPUMEHEHUS 331aHbl B IBHOU (hopme;

pemaTh NpOoCTEeHIINe TeOMETPUUYECKHIE 3a]aul Ha IPUMEHEHNE BEKTOPHOKOOPAMHATHOT'O METO/1a;

pemiaTh 3aJauyd  Ha  JIOKAa3aTelIbCTBO MAaTEMaTHYeCKMX OTHOUIGHHH M HaXOXKICHUE
TeOMETPUYECKUX BEJIMYMH IO 00pa3laM WM aJropuTMaM, HNPUMEHsSI M3BECTHBIE METOABI MPHU
peIIeHNH CTaHIAPTHBIX MaTEMAaTUYECKHX 3a/1aY;

IPUMEHSATH MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U AIIEKTPOHHOKOMMYHHUKAIIHOHHBIE CUCTEMBI
MIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4;

NPUBOUTH PUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B IPUPOE U JKU3HH,

pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

PUMEHSTH NOJYYCHHbIEC 3HAaHHUS Ha PAKTUKE: aHAJTM3UPOBATh PEAbHBIC CUTyallud U IPUMEHSTh
M3y4YEHHBIE MIOHATHA B TIPOLIECCE MOMCKA PELICHUS MaTEeMaTHUECKU C(OPMYIMPOBAHHON POOIEMBI,
MOJICIUPOBATh pealibHble CUTyallud Ha S3bIKE T€OMETPHUHU, MCCIEI0BATH MOCTPOCHHBIE MOJENHU C
WCIOJIb30BAHUEM T'€OMETPUYECKHUX TMOHATHH U TEOpeM, ammapara anreOpbl, pemaTh NPaKTHIECKUe
3aJa4u, CBSI3aHHbIE C HAXOXKJACHUEM I€OMETPUIECKUX BETUYMH.

IIpodpuiabHbINi yPOBEHB:

CBOOOZHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMH C IWIMHIPUYECKOW, KOHMYECKOH W
cepruiecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OIIEpPHPOBATH MOHATHIMM, CBI3aHHBIMH C TEJIAaMH BPAIIECHUS: IUIMHIPOM, KOHYCOM, chepoit u
1apowm;



pacro3HaBaTh Teljia BpalleHus (LMIMHAP, KOHYC, cdepa U map) u 00BSICHATH CIIOCOOBI MOTy4YEeHUS
TEJ BpALLCHHS;

KJIaccu(UIMPOBaTh B3aMMHOE PacIoioKeHue chepsl U IIOCKOCTH;

BBIUUCIISATH BEJTMUMHBI 3JIEMEHTOB MHOTOI'PAaHHHUKOB M TEJ BPALICHHUS, 00BEMbI
U TUIOIIAU TOBEPXHOCTEW MHOTOTPAHHUKOB U T€JI BPALLIEHUSI, TEOMETPUUYECKUX TEN C IPUMEHEHUEM
opmyur;

CBOOOJHO ONEpPUPOBATh IMOHATUSAMH, CBS3aHHBIMM C KOMOMHAIMSIMM TN BpalleHUs WU
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHMCAaHHBI B cdepy M ONUCAHHBIM OKoJo cdepbl, cdepa,
BITMCAHHAs! B MHOTOTPAHHUK WJIM TEJIO BPAILCHHUS;

BBIYUCIIATH COOTHOLICHHUSI MEXKY TUIOIIASIMHI IOBEPXHOCTEH U 0ObeMaMu
IMOJJOOHBIX TEJI,

n300pakaTh M3ydaeMmble (PUTYpHI, BBHIIOIHATH (BHIHOCHBIC) IUIOCKHE YEPTEKU M3 PHCYHKOB
MPOCTHIX O0BEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TEJl BPAIICHUS;

U3BJICKaTh, MHTEPIPETUPOBATh U TNPEOOpPa3oBBIBATH HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTRBE;

BBITOJIHATH ONEPAIlUH HAJl BEKTOPaAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT;

pelmars reoMETPUYECKHE 3aJaud Ha BBIYHUCICHHE YIVIOB MEXAY IPSAMBIMU M IUIOCKOCTSMH,
BBIUMCJIEHHE PACCTOSIHUM OT TOYKM [0 IIJIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELLIEHUHY;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IBUKEHHUEM B IPOCTPAHCTBE, 3HATH CBOWCTBA
JIBYDKCHUM;

BBITOJIHATh M300pa)XKEHUS MHOTOTPAHHUKOM U TEJ BpALICHUS MPHU MApajuIeIbHOM MEPEeHOCE,
LEHTPAILHOW CUMMETPHUH, 36pKaJIbHON CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSIMOM, IPeoOpa3oBaHus
oI00us;

CTPOUTh CEUYEHHMS] MHOTOIDAaHHUKOB M TEJ BpAllCHUSA: CEUYEHHd ILWIMHIApa (HapamuieabHO M
NEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca (MapauieIbHOE OCHOBAaHUIO M IPOXOJAIIEE YeEpE3
BEpILMHY ), CEYEHHUS L1apa;

UCIIOJB30BaTh  METOJBl IIOCTPOCHHUS CEYEHMM: METOJ  CJIEI0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEHN MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHMS,

NPUMEHSTh TeOMETPUIECKUE (PaKTHI Ul PEIICHHUSI CTEPEOMETPUIECKHX 3a/1a4, MPEAIOoIararmnx
HECKOJIBKO LI1aroB pelieH s, €CJIM YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopme;

pemars 3ajadyd  Ha  J0Ka3aTeIbCTBO MAaTEMaTHMUECKUX OTHOIIEHMH M HAaXOXKICHHE
TE€OMETPUYECKUX BEIUYUH;

IPUMEHSTH IPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUN
CTEpPEOMETPUYECKHUX 3a/1aY;

OPUMEHSATh TOJyYEeHHBbIE 3HAHUS Ha TPAKTHUKE: CPAaBHUBATh, AHAJIM3HPOBATh U OIICHUBATh
peaJIbHbIE CUTYyallUu, NPUMEHITh W3yYEHHbIE NOHATHS, TEOPEMBI, CBOMCTBA B IPOLIECCE MOMCKA
peleHusl MaTeMaTu4ecku c(hOpMYITMPOBAHHON MPOOIEMBI, MOACTHPOBATh PealbHbIE CUTYAIlMH HA
SI3IKE TEOMETPUH, MCCIEAO0BATH IOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM TI'€OMETPUYECKHUX
MOHATHUH U TEOpeM, amrmapara ajareOpsl, pemarb NpakTHUYECKUe 3a7auu, CBsI3aHHBIC C HAXOKACHUEM
FE€OMETPUYECKHUX BEIMYUH;

UMETb TpEJACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTAaBHOM YacTH
(yHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



COJAEPKAHUE YYEBHOI'O KYPCA (I1IO 'OJJAM OBYYEHMUA)
10 xiace
IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIEC TIOHATHSI CTEPEOMETpPHM. Touka, mpsMasi, IUIOCKOCTh, MpocTpaHcTBO. lloHsATHE 00
AKCHOMAaTU4YECKOM IIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX.
B3anMHOe pacnosiokeHue IpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajUIC/IbHbIE U
CKpeluBaromuecs npsamsele. [lapamieasHOCTs MPAMBIX U IDIOCKOCTEM B IMPOCTPAHCTBE: MapauIe/IbHbIC
IpsIMBIE B IIPOCTPAHCTBE; MApPAJUICIBHOCTh TPEX MPSAMBIX; NAPAJLIEIBHOCTh IMPSAMON MU IUIOCKOCTH.
Ilapannenvnoe u yemwmpanvHoe npoexmuposanue, usobpadxcenue gueyp. OcHosHble ceolicmea
napaniensho2o npoekmuposanus. HMzobpasxcenue ¢ueyp 6 napaiienvhou npoekyuu.! Yrisl c
COHAIPABJIICHHBIMA CTOPOHAMU; YIOJI MEXKAY NPSAMBIMU B IIPOCTpAaHCTBE. [lapamienbHOCTh INIOCKOCTEN:
NapajuleJIbHbIE IIOCKOCTH; CBOMCTBA MapajUICNIbHBIX IUIOCKOCTEW. lIpocreimme NpoCTpaHCTBEHHBIE
(GuUrypsl Ha MIOCKOCTH: TETPAdIP, KyO, Mapaysienenure]; IOCTPOSHUE CEYCHUH.

IlepneHqUKyIAPHOCTh MIPSAMOM M IUIOCKOCTH: INEPHEHAUKYJSIPHBIE IIPSMbIE B IIPOCTPAHCTBE,
IIPSIMBIE MAPAJUICIIBHBIC U MEPIICHINUKYJISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYIISIPHOCTU IIPSIMOM U
IIJIOCKOCTH, T€OpeMa O IPSIMOM MEPIEHIUKYISIPHOM INIOCKOCTU. YTIbl B IIPOCTPAHCTBE: YIOJI MEXIY
NpsIMOM M IUIOCKOCTBIO; JIBYI'PAHHBIM YTroJl, JIMHEHHBIM Yyrosl ABYTPAaHHOTO yria. OpmozoHnanvHoe
npoekmupogarue. I1eprneHauKyIsp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHUE OT
IPSIMO 710 MIIOCKOCTH, MPOEKLUs (PUTYpHl HA IIIOCKOCTb. [lepreHuKyIIpHOCTD MIIOCKOCTEH: MpU3HaAK
NEPIEHIUKYIISIPHOCTH JBYX INIOCKOCTEN. TeopeMa o TpEX MepneHIuKysapax.

Yenvt 6 npocmpancmee: y2on mesxicoy npamoi u n10CKOCMbI0, 08Y2PAHHBIU Y20, TUHEUHbLL Y20
osyzpannozo yena. Tpéxepannviii u mHococpannble yaavl. Ceoucmea niocKux Y2108 MHO202PAHHO20 Y.
Ceouicmea naoOCKUx u O8YZPAHHbIX Y2108 MpEXepanno2o yend. Teopemvl KOCUHYCO8 U CUHYCO8 0.4
MPEXSPanHo20 yaia.

MHoOrorpaHHuKHU

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHMKA, BBIIMYKJIBIE U HEBBIITYKIIbIC
MHOTOTPAaHHHUKH; DPa3BEPTKA MHOTOTPAHHUKA. Buovl MHO202pAHHUKO8, PA38EPMKA MHO202PAHHUKA
[Ipu3ma: n-yronpHasi mpu3Ma; rpaHd ¥ OCHOBAHHS MPHU3MBI; MpsMasi U HAKIOHHAs MPU3MbI; OOKOBast U
IIOJIHAsT MTOBEPXHOCTh Npu3Mbl. [lapamienenuren, npsMOYroJIbHBIN ITapajuleleuIe]] U ero CBOMCTBA
Kpamuatiwuue nymu na nosepxnocmu mnoz2oepannuxa. Teopema Oiinepa. IIpocmpancmeennas meopema
Iugpacopa. Tlupamuna: n-yroyipHas MUPaMuaa, TPaHU U OCHOBAHHE MHpaMHJIbL; OOKOBas M MOJHAS
MIOBEPXHOCTh NHMpaMUbl; NpaBUibHAs W yCE4E€HHas NHUpaMuia. IJJIEMEHTHl MPU3Mbl U INUPAMMIBI.
IIpaBuibHBIE MHOTOTPaHHUKM: IIOHATHE IPABWIBHOIO MHOIOIPDAHHMKA; IIPABWIIbHAsA IpU3Ma H
NpaBUIbHAS NHUpPAMHUJIA; TMpPaBWIbHAS TPEyrojibHas MNHpaMHIa M TPaBWIBHBIA TeTpasap; Kyo.
IIpencraBneHue o MpaBUIbHBIX MHOTOI'PaHHUKAX: OKTa3JIp, NOAEKa3Ip U ukocasp. CeueHus mpusMsl U
MUPaMUbI.

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKHU, IPSIMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B NUpaMUIax, NapauiejenuIe ax, IpaBUiIbHbBIX MHOTOTPaHHUKAX.

Bblunciienue 31€MEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHanu, yribel. Ilnomans OoxoBoit
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTU MPSMOW IMPHU3MBI, IUIOMIAJh OCHOBaHM, Teopema O OOKOBOMH
MOBEPXHOCTU TMpsiIMOM mpu3Mbl. Ilnomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTH IPABHIBLHON
MUpaMHJIBI, TeopeMa O Iiomaau yceu€HHo nupamunabl. [loHsTHe 00 00BEMe. OO0BEM MUpaMUIBI,
IIPU3MBI.

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXTy TUIOMIAISIMU ITOBEPXHOCTEH, 00BEMaMU

1 KypcuBOM BblJieJIEHBI 3JIEMEHTHI COZlepKaHusl, U3ydyaeMble Ha YI1y6J1eHHOM ypOBHE



MOOOHBIX TEIl.
Bexkmopul u koopounamol 6 npocmpancmee

Ionamus: eekmop 6 npocmpancmee; Hyn1e8ol 6eKMop, OIUHA HEHYIe8020 BeKMOpd, 6eKMopbl
KOJIUHeapHvle, COHanpasieHHvle U NPOMUEONoI0ICHO HANpaesieHHbvle 6eKkmopbl. Pasencmeo eexkmopos.
eticmeus ¢ sekmopamu: crodxicenue u Gblyumanue 6eKmopos,; CyMma HeCKONbKUX 6eKMOPO8; YMHONCEHUE
eexmopa Ha uucno. Ceoucmea cnodxcenusi eekmopos. Ceoucmea YMHONMCEHUS 6eKMOpad HA HUCTO.
llonamue komnaanapuvie eexmopwvl. Illpusnak Komnianapwocmu mpéx eekmopos. llpasuno
napannenenuneda. Teopema o0 pasnodceHuu 6ekmopa no MpéM HEKOMNIAHAPHLIM 68EeKMOPAM.
IIpsamoyeonvras cucmema xoopounam 6 npocmpancmee. Koopounamwvl eexmopa. Céa3b mexHcoy
KOOPOUHAMAMU 6eKMOpa U KOopouHamamu moudex. Yeon mexncoy eekmopamu. CkanapHoe npouzseoenue
8EKMOPO8.

11 knace
Tena BpameHust

[{wimHapuyeckass  MOBEPXHOCTh, OOpasymomue  [UIMHIPUYECKOH  TOBEPXHOCTH,  OCh
WIMHAPUYECKON moBepxHOCcTU. L{mnuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pasylomas M OCbh,
TI0Iaib OOKOBOM M MOJTHON MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolne KOHUIECKOH MOBEPXHOCTH, OCh U BEpIINHA KOHUYECKOM
noBepxHocTd. KoHyC: ocHOBaHME W BeplIMHa, oOpasymomas U ocCh, IUIOIMAAb OOKOBOW M MOJIHOMN
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yoliue U BEICOTa, OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Chepa wm map: ueHtp, paguyc, IUaMeTp, IUIOMAAb MOBEpXHOCTH cdeprl. Bzaumuoe
pacnonoxxeHue chepsl U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe, miomanb chepsl. M300paxkenue
TEJI BpallleH!s Ha MJIOCKOCTU. Pa3BepTka UIMHApa U KOHYCAa.

KomOuHamu Ten BpalleHHus U MHOTOTPAHHUKOB. [Ipuzma, 6nucamuas 6 yuiuHop, OnucauHas
oxono yununopa. llepeceuenue cghepvl u wapa c niockocmoio. Kacanue wapa u cgpepwi niockocmoio.
MHororpaHHMK, OTIMCAHHBIN 0KOJIO cepbl, chepa, BIHCaHHAs B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUS.

[Tousitue 06 o6beme. OCHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 00beMe MPSIMOYTOIBHOTO
napajuieNienunena u ciaeactsus u3 Hee. O0beM muiuHApa, Konyca. Odvem npsamou u HaKIOHHOU NPU3MbL,
nupamuosl. O6beM 1Iapa u waposo2o cecmenma, TIOMAAb ChHEphl.

Inowaow nosepxnocmu yununopa, Kowyca, niowaosv cgepuvl u ee uacmei. [lonoOHble Tena B
npoctpaHcTBe. COOTHOIIGHUS MEXAy IUIOMAASMU TOBEpXHOCTEH, oObeMaMu TOJOOHBIX Tell.
Ilpeobpaszosanue nooobus, ecomomemus. Pewenue 3a0au Ha NIOCKOCMU C UCHOIb308AHUEM
cmepeomempuieckux Memooos.

Ceuenus nnnuHapa (napamuieabHO M NEPIEHIUKYISIPHO OCH), CEYEHMsI KOHYca (MapajljiesIbHOe
OCHOBAHHIO M TMPOXOJSIIEe Yepe3 BEpIINHY), CEUCHHUS ILIapa. Memoobl NOCMPOEHUs CeYeHUl. Memoo
c1e008, Memoo BHYmMpeHHe20 NPOEeKMUPOBAHUsl, MeMOO NePEeHOCa ceKywell NI0CKOCMU.

BexkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha muiockocté M B mpocTpaHcTBe. ClOKEHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uuciao. PasnokeHune BeKTopa IO TpeM HEKOMIUIAaHApHBIM BekTopam. [IpaBuio
napanenenunena. Pemenne 3amad, CBA3aHHBIX C NPUMEHEHHUEM MPaBUJ JCHCTBUN C BEKTOpaMH.
[IpsimoyronbHast cuctemMa KoopauHaT B npocTpaHcTBe. KoopanHatel Bekropa. IIpocreiiue 3anaun B
KOOpAMHATax. YT0J MeX 1y BekTopamu. CKallipHOE IPOU3BEICHUE BEKTOPOB. BhIUncieHne yrioB MexXIy
NPSMBIMH U TIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN METO MTPH PEILICHUH T€OMETPHUECKUX 3aj1au.
Heusicenusn ¢ npocmpancmaee

Heuowcenus npocmpancmea. Omobpadsicenus. /[gudscenus u pasencmeo gueyp. Obwue ceoticmaa
osudiceHuli. Buowvl  Osudwcenutl: napannenvHulil NepeHoc, YEHMPANbHAs CUMMEmpUs, 3epKalbHas
cummempusi, nosopom 8okpye npamou. Ilpeobpasosanus noooobus. Ilpamasn u cghepa Diinepa.



TEMATHYECKOE IINMAHUPOBAHHUE YYEBHOT'O KYPCA (IIO TOAAM OBYYEHUSA)
10 kaacc

BbazoBerit ypoBens (68 yacoB)

VYraybnennsii ypoens (102 gaca)

HazBanue paszaena
(Tembl) Kypca,
(KOTIMYECTBO YacoB)

OCHOBHOE cOJIepKAHUE

OCHOBHEBIC BUIBI JCATCIIBHOCTHU
ydaruxcs

HazBanue pazzuena
(TeMBl) Kypca,
(KOTMYECTBO YacoB)

OCHOBHOE COJEpKAHUE

(OCHOBHBIE BUJIBI
NIeSTEIIbHOCTU YYaIIIXCS

Beenenue B
crepeomerpuro (10

1)

OCHOBHBIE TOHATHS
CTEPEOMETPHHU: TOUKA, IpAMas,
MIOCKOCTb, TIPOCTPAHCTBO.
[IpaBuina n3o0paskeHus Ha
PUCYHKax: n300pakeHHs
MIOCKOCTEH, MapalIebHBIX
MPSAMBIX (OTPE3KOB), CEPEANHBI
0Tpe3Ka.

[ToHATHS: TIEpECEKAIOIIIHECS
MIOCKOCTH, TIEPECEKAIOINECS
psMasi ¥ TIOCKOCTb.

3HaKOMCTBO C MHOTOTPaHHHUKAMH,
n300pakeHne MHOTOTPAaHHUKOB Ha
PHCYHKaxX, Ha MPOCKIMOHHBIX
yepTexax. HauansHble cBeieHUS O
KyOe 1 mupamMue, uxX pa3BEPTKU U
Mozenu. CeueHust
MHOTOTPaHHUKOB.

[ToHsiTHE 00 AKCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U
CIIEZICTBUS U3 HUX

AKTyaIu3upoBaTh (PaKThl U METOMBI
[UTaHU- METPUH, PEICBaHTHBIE TEME.
[lomy4ats mpeacTaBiIeHUs O
[IPOCTPAHCTBEH- HBIX QUTYpaXx,
pa3dupath MpocTenIIne MpaBuIa
n300paXkeHus 3TUX Guryp.
M300pakaTh NpsIMYIO U TNIOCKOCTb
Ha PHCYHKE.

PacriozHaBaTh MHOTOTPaHHHKH,
MUpaMHILy, KyO, Ha3bIBaTh UX
9JIEMEHTHI

Jlenatb pucyHOK Ky0a, TUpaMHIb,
HaXOIUTh OIIMOKK B HEBEPHBIX
N300paKEHUSX.

3HAKOMHTHCS C CEUECHUSIMU, C
METOAOM CJICZOB; UCTIOIb30BaTh IS
[MOCTPOCHUS CEUEHHSI METO]I CIIEZIOB,
KpaTKO 3aIlMCHIBATh ILIary
[MOCTPOCHUS CEUCHHUSI.
PacrniozHaBaTh BUI cEUECHUS U
OTHOUICHUH, B KOTOPBIX CEUCHHE
nenut pedpa Kyoa, HAXOIUTh
[UIOINAAb CCYCHUSL.

Vcrnionb30BaTh mogoodue npu
pELICHNH 3a/1a4 Ha TOCTPOCHUE
CEUEHUIL.

3HAKOMHTHCS C aKCHOMATHIECKIM
[MOCTPOCHUEM CTEPEOMETPHUH, C
aKCHOMaMH CTEPEOMETPUH 1
CIICACTBUSIMH U3 HUX.

MnmocTpupoBaTh aKCHOMBI

Brenenue
B cTepeoMeTputo (23

)

OCHOBHBIE IPOCTPAHCTBEHHEIC
(urypsl.

[loHsATHS CTEpEeOMETpHU:
TOYKa, IPSMasi, INIOCKOCTB,
npocTpancTBO. OCHOBHBIE
MpaBuiIa H300pakeHNs Ha
PUCYHKE TUIOCKOCTH,
MapayIeabHBIX MPIMBIX
(OTpe3KOB), cepeHbI OTPE3Ka.
[ToHsATHS: IEpEeCeKArOIIEcs
[IOCKOCTH, TIEPECEKAIOINECS
MpsiMasi v TNIOCKOCTh;
[OJTYIPOCTPAHCTBO.
MHOTOrpaHHUKH,
n300paXeHne MPOCTENUIINX
MPOCTPAHCTBEHHBIX QUTY,
HECYIIECTBYIOMINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U
[epBbIE CIEACTBUS U3 HUX.
CriocoOBl 3a1aHUSI IPSIMBIX U
[IOCKOCTEH B MPOCTPAHCTBE.
O603HauCHHS IPSIMBIX U
[IOCKOCTEM.

Ceuenust. M3o0paxenue
CeueHHU MUPaMUIbl, Ky0a u
[PU3MBL, KOTOPBIE TPOXOAAT
yepes ux péopa. M3obpaxenue
MepeceueHus MOMyYeHHBIX
M1ockocTel. PackpammBanue
MMOCTPOCHHBIX CEUEHHUI

[Pa3HBIMU [IBCTAMU. MCTOI[

Onpenenarsb MI0CKOCThb Kak
¢urypy, B KOTOpoi
BBITOJTHACTCS ITAHUMETPHS.
[lenaTe npocTeimye
JTOTMYECKHE BBIBOJBI U3
AKCHOMATHKH IIOCKOCTH.
[IprBOANTE IPUMEPEI
peanbHBIX OOBEKTOB,
WcaTn3aue KOTOPBIX
SIBJISIFOTCSI aKCHOMBI
TEOMETPHH.

M3ydaTh, NPUMEHATH
MPUHLMITE TIOCTPOCHUS
CEUCHUI.

Vcnonb30BaTh s
MMOCTPOEHUS CEUEHNH METOJ
CJIEIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJL
MepeHoca CeKyIen
[LIOCKOCTH.

Pemars ctepeomeTpuueckue
3a1a4M: Ha ONpeeIeHNe
BU/Ia CCUCHUS U
HaXO0KJIEHUE €ro TUIOLIa/IH.
AKTyaJIH3upOBaTh (HaKThl U
METO/IbI TUIAHUMETPHUH,
ETIEBAHTHBIE TEME,
MPOBOANTE aHAJIOTUH.
cnonb30BaTh pu
peIIeHNH 3a/1a4 CIEAYIOLIHe

[IJIAHUMCETPHUYCCKUC (l)aKTI:I




PUCYHKaMH ¥ ITPUMEPaMHU U3
OKpY>Karoteii 00CTaHOBKU

CJICZOB [Tl IOCTPOCHUS
cedyeHuil. CBolicTBa
MepecedyeHnid IPSAMBIX U
nockoctei. [loctpoenue
CeueHHH B UpamMue, Kyoe mo
TpEéM TOUKaM Ha pEOpax.
Co3znaHne BBIHOCHBIX
YepTexKel 1 3aMuCh IaroB
[TOCTPOEHUSI.

[ToBTOpEHME IITAHUMETPHH.
Teopema o
MPOTIOPIIMOHAIBHBIX OTPE3KaX.
[TonoGue TpeyroJbHUKOB.
Teopema Menenas. PacuéTsl B
CEUCHMSAX Ha BEIHOCHBIX
gepTexax.

VcTopus pa3BUTHA
MIaHUMETPUU U CTEPEOMETPHUH.

1 METOJIBL:
Teopembr daneca u o
MPOMOPLIUOHAIBHBIX
0Tpe3Kax. AJIrOpUTM
NeJIEHNs OTpe3Ka Ha n
paBHBIX yacTed. Teopema
Memnenast.
PaBHOOEApEHHBII
TPEYTOJIbHUK.
PaBHOCTOpOHHMI
TPEYTOJIbHUK.
IIpssMOyTronbHBIHM
TpeyronbHUK. CBOUCTBO
CpeHEH TMHUU
TpeyroibHuka. CBOMCTBO
OMCCEKTPUCHI yTiia
TpeyroibHuKa. CBOWCTBO
MeANaH TPEYTOJIbHUKA.
[pu3znaku monoous
TPEYTOJBLHUKOB.
Ilony4daTs npeacraBieHus
00 OCHOBHBIX 3Tamax
pa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH

(hyHIaMEHTa pa3BUTH
TEXHOJIOTHI
[Ipsimbie 1 B3anMmHOE pacoiokeHne MpsMbIX |AKTyaTu3upoBaTh (pakTel 1 MeTo/ bl (B3anMHoe B3anMHoe pacnionoxeHue Knaccudumnupopars
IUIOCKOCTH B IIPOCTPAHCTBE: [JIAHUMETPUHU, PEJICBAHTHBIC TEME, [PACIIOIOKEHUE [PSIMBIX B IPOCTPAHCTBE. B3aMMHOE PACIIONIOKECHUE
B IIPOCTPAHCTRBE. [epeceKalorecs, napajvieibHbIe [IPOBOIUTH MPSIMBIX B CKpellMBalONINecs MpsIMbIE.  [IPSIMBIX B IPOCTPAHCTBE,
[lapamiensHOCTh  |M CKPEIIMBAIOIIUECS MPSMBIE. AHAJIOTHH. npocTpaHcTBe (6 4)  [[Ipu3HAKK CKPEIIUBAIOIIUXCSA — [MILTIOCTPUPYS PUCYHKAMU H
MPSIMBIX [TapamiensHOCTb NPSIMBIX U [lepeunciiaTh BO3MOXKHBIE CIIOCOOBI [PSIMBIX. [IPUBOJISI IPUMEPHI U3

W INIOCKOCTEH
(12 )

MJIOCKOCTEN B MPOCTPAHCTBE:!
MapasuIeIbHBIE IPSIMBIE B
MIPOCTPAHCTBE; NapaJIeIbHOCTh
TPEX MPSAMBIX; apaJIeIbHOCTh
MPSIMOM U TUIOCKOCTH.

YTl C COHANPaBIEHHBIMU
CTOPOHAMHU; YTOJI MEXIY
MPSIMBIMH B ITPOCTPAHCTBE.

pAaCIIOIOKEHUS IBYX MPSIMBIX B
[IPOCTPAHCTBE,

WJUTIOCTPUPOBATH UX Ha IPUMEpax.
[laBaTh omnpeneneHue
CKPELIUBAIOIIUXCS MPSIMBIX,
(hopMyITUpOBaTh PU3HAK
CKPELIUBAIOIIUXCS MPSMBIX U

MIPUMCHSATDH €TI0 IpU PCIICHUUA 3a/1a4.

[lapannensHbIe IpsSMBIC B
npocTtpaHcTBe. Teopema o
CYILECTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOH
MapauIeIbHON JaHHOW
[PsIMOM, TPOXOSAILIEH Uepe3
TOUYKY IPOCTPAaHCTBA U HE

nexanie Ha JaHHOU IpsSMOil.

[peaTbHOM KU3HU.
Jloxa3pIBaTh TEOPEMY O
CYILLIECTBOBAHUU U
€AMHCTBEHHOCTH
MapauIeIbHON MPAMOH,
MPOXOAAIIEH Uepe3 TOUKy
[IPOCTPAHCTBA U HE

nexanie Ha qpyrou




[TapamienbHOCTh ITIOCKOCTEH:
napasuielibHbIe TNIOCKOCTH;
CBOMCTBA MapaJuIeIbHBIX
riockocted. [pocrerinme
MPOCTPaHCTBEHHBIE (PUTYPBI HA
[IOCKOCTH: TETPadIp, KyoO,
napaieNenuie; TOCTPOSHUE
CceueHui

Pacno3naBaTh mpu3My, Ha3bIBaTh €€
DJIEMCHTBL.

CTpouTh CEUeHUS TPU3MBI Ha
COTOBBIX YEPTEkKaX.

[lepeunciiaTh BO3MOXKHBIE CTIOCOOBI
B3aMMHOTO PACIIONIOXKEHUS IPSIMOM
1 IJIOCKOCTU B MIPOCTPAHCTBE,
[IPUBOAUTH COOTBETCTBYIOIIHE
pUMEpPHI U3 PEANTbHON KU3HU.
[laBaTh onpeneneHue
MapajuieIbHOCTU MPSMOU U
[LIOCKOCTH.

DopMynHpOBaThH MPU3HAK
apauieIbHOCTH

MPSIMOI U TIIOCKOCTH, YTBEPKICHUE
0 MpsIMOH

[epeceueHUsl IBYX TUIOCKOCTEH,
POXOASIIUX Yepe3 NapaiebHbIe
[psIMbIC.

Periates npakTuyeckue 3agaquu Ha
[IOCTPOCHUE

CEUCHHUI MHOTOTpaHHUKA.
OOBSACHATH CITy4an B3aHMHOTO
PACTIOTIOXKEHUS

IUIOCKOCTEIA.

[laBaTh onpeneneHue
MapajuieIbHBIX MIIOCKOCTEH;
[IPUBOAUTH MIPUMEPHI U3 PEATBHON
PKU3HU U OKPYKAOIIEel 00CTaHOBKH,
WJUTIOCTPUPYIOIIHE NapauIeIbHOCTh
IUIOCKOCTEH. Vcmonp3oBaTh
[pU3HAK MapauIeIbHOCTH IBYX
[IOCKOCTEH, CBOMCTBA
apajuieIbHBIX IOCKOCTEH pU
peLIeHUH 33/1a4 Ha MTOCTPOCHHUE.
OOBICHATD, YTO HA3LIBAETCS
apajuieIbHbIM POCKTUPOBAHUEM U
KaK BBIMOJHSACTCS TPOCKTUPOBAHUE

(uryp Ha IIOCKOCTb.

Jlemma o mepeceueHnn
MapayieabHBIX MPIMBIX
M10CKOCThI0. [lapannensHocTh
TpEX mpsMbIX. Teopema o Tpéx
MapayIeIbHBIX IPSMBIX.
Teopema 0 CKpeLTUBaIOIIUXCS
MPSMBIX.

[lapannensHoe
rpoekTupoBaHue. OCHOBHBIE
CBOICTBa NapajIEIBHOTO
[IPOEKTUPOBAHMSL.
M300paxkeHre pa3HbIX QUTYD B
MapasieabHON MPOSKIHH.
LlenTpanbHast IpoeKLus.

'YT0I1 ¢ coHanpaBIeHHBIMH
CTOpOHAMH. YTOII MEXIY
MPSIMBIMHL.

3a1auu Ha 10Ka3aTenbCTBO U
MCCJIEJOBAHNE, CBSI3aHHBIE C
pacIoIoKEHNEM MPSIMBIX B
[IPOCTPAHCTBE.

MPSIMOM; IEMMY O
MepecedeHnH MII0CKOCTH
MBYMS TapaJlIeIbHBIMU
MPSIMBIMH; TEOPEMY O TPEX
MapayIeTIbHbBIX NPSMBIX.
/loxa3pIBaTh NpU3HAK
CKpEIIMBAIOLINXCS IPSIMBIX,
TEopeEMy O
CKPEIMBAOLINXCS MPSIMBIX.
Jloxa3pIBaTh TEOPEMY O
[PAaBEHCTBE YIJIOB C
COHAINPaBIEHHBIMU
CTOpPOHAMHU.

OOBSICHATH, UTO HA3bIBACTCS
napasieIbHBIM 1
[IEHTPAJILHBIM
[IPOEKTUPOBAHUEM H KaK
BBITTOJIHAETCS
MpOeKTHpOBaHuE QUTYp Ha
MIOCKOCTb.

Jloka3bIBaTh CBOMCTBA
MapanaeabHOro
MIPOEKTHPOBAHMSL.
M300paxath B
MapauIeIbHON IPOEKIIUN
[pa3HbIe TEOMETPUUYECKUE
(uryps.

Pemats crepeomeTpudeckue
3a/a4M Ha 10Ka3aTeNbCTBO
1 MCCIICZIOBAHNE, CBSI3aHHBIC
C pacroJIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.
IIpoBoauTh nOKa3aTeNbHBIC
[pacCyI€HUs IpU PELIEHUH
TEOMETPHUUYECKHUX 3ajiad,
CBS3aHHBIX CO B3aUMHBIM
[pacIONIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE.

CpaBHHBATh,




M300pakaTh B mapasieibHON
[IPOEKLINU Pa3INYHbIE
reoMeTpudeckue GUrypol.
MoienupoBaTh peallbHbIe CUTYallun
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
[TOCTPOEHHBIE MOJIENH C
MCIIOJIb30BAaHNEM FEOMETPUUYECKUX
[TOHATHI.

crionp30BaTh IpY pEILICHUH 3aa4
Ha TIOCTPOEHHE CEUEHUH MOHATHE
MapajuIeIbHOCTH, IPU3HAKU U
CBOMCTBA NMapajIENbHBIX MPSIMBIX
Ha TIOCKOCTH

AHAJTM3UPOBATH U
OLICHMBATh YTBEPKACHUS C
[IEJIBIO BBISBJICHUS
TIOTMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX
paccy>KIeHHH.
MopaenupoBath peajibHbIe
CUTYyallH, CBSI3aHHBIE CO
B3aWMHBIM PACIIOJIOKEHUEM
MpPSMBIX B IPOCTPAaHCTBE, HA
SI3BIKE TCOMETPHH.
UccnenoBath MOCTPOCHHBIE
MOJIENTA C HCIOJIb30BAHHEM
TeOMETPUYECKHUX MOHATUH 1
TeopeM, ammapara anreOpsl,
U POBEIX PECYPCOB.
[lonmyyatb mpeacTaBiIeHUE O
[IEHTPAJILHOM
MPOCKTUPOBAHUU B 00
MCTOpUH padoT MO TEOPUH

MEpCIEKTUBBI
[TapamiensHOCT [loHsATHS: MapauIeNbHOCTh Knaccudumuposarsb
PSMBIX U MPSMOM U TIFIOCKOCTH B B3aMMHOE PACIIONIOKEHHE
MIOCKOCTEN B [IPOCTPAHCTBE. MPSIMOM U IIJIOCKOCTH B
[IPOCTPAHCTBE [Tpu3Hak napamiensHOCTH MIPOCTPAHCTBE, IPUBOISL
(8 u) MPSIMOM M TIJIOCKOCTH. COOTBETCTBYIOLINE
CBolicTBa MapayiebHOCTH MIPUMEPBI U3 pealbHON
MPSIMOM M TIJIOCKOCTH. PKU3HU.
['eomeTpuueckue 3agaun Ha  ([POpMyIHUpOBaTh
BBEIYHCIIEHHE U JJOKA3aTEIbCTBO, ONIPEAEIICHHUE

CBA3aHHBIC C MMAPAJUICITIBHOCTBIO

MPSIMBIX U TUIOCKOCTEH B
[TPOCTPAHCTRBE.

[TocTpoeHue ceueHus,
MPOXOISIIETO Yepe3 NTaHHYIO
MPSIMYIO HA YSPTEKE U
MapayuIeIbHOTO APYTOH

psiMOM. Pacuér oTHOMIEHUI.

[lapannensHast TPOEKIHS,

MapaieTIbHBIX IPSIMON U
[LIOCKOCTH.

Jloka3bIBaTh NPU3HAK O
MapasieTbHOCTH MPSAMON U
MJIOCKOCTH; CBOMCTBA
MapasieTbHOCTH MPSAMON U
[IOCKOCTH.

Pemats crepeomeTpudeckue
38241 BBIYHCICHUS




MPUMEHEHUE JIJISI TOCTPOSHUS
ceueHuii Ky0Oa u
MapaieeuIe/a.

CBoiicTBa mapajuienenumneaa u
MTPU3MEL.

[TapayiensHbIC TUIOCKOCTH.
[Tpu3Haky napamieTbHOCTH
nBYX muiockoctelt. Teopema o
MapauIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
UTTPOXOSIIEH Yepe3 TOUKY, He
MPUHAJICKAIY IO TAHHON
[JIOCKOCTHU U CJIEACTBUS U3 HEE.
CBoiicTBa mapayjIeIbHBIX
[JIOCKOCTCH: O
MapauIeIbHOCTH IPSIMbIX
MepeceYCHUs IPH TIEPECCUCHUN
NIBYX TIapajuIeIbHBIX
[IOCKOCTEH TPETheit; 00
O0TpE3Kax MapauIeIbHBIX
MPSIMBIX, 3aKITFOYEHHBIX MEXTY
MapauIeIbHBIMU TLIOCKOCTSIMU;
0 MEpPECEUEHHNH TIPSIMOM C
IBYMSI TIapaJUICTbHBIMU
[IOCKOCTSIMU

M J0Ka3aTeJIbCTBO,
CBSI3aHHEIC C
MapauIeTbHOCTHIO TPSIMBIX
M IJIOCKOCTCH B
[IPOCTPAHCTRBE.

Pemmatps npakTudeckue
3a/1ay Ha TOCTPOCHUE
CCUCHMI Ha yepTexax
TeTpa’apa u
napajuieIenunea.

Pemate crepeoMeTpuiecKue
3aJa4d, CBSI3aHHBIC C
MOCTPOCHUEM CEUCHUN
MJIOCKOCTBIO.

[TpoBOAUTE TOTUYECKU
KOPPEKTHBIC TOKA3aTEIbHbIC
[PACCyKJICHUS MIPU PELICHUY
FCOMETPUYECKUX 3a7a4
CBSI3aHHBIX C
MapayuIeIbHOCTHIO
MJIOCKOCTEH.

CpaBHUBATh U
AHAITN3UPOBAThH PeabHbBIC
CUTYalllH, CBI3aHHBIC C
MapaieIbHOCTHIO IPIMOU
M IJIOCKOCTH B
[IPOCTPAHCTBE;
MOJCIUPOBATh peaabHbIC
CUTYalllH, CBI3aHHBIC C
MapaieIbHOCTHIO MPIMOU
M IJIOCKOCTH B
[IPOCTPAHCTBE, Ha S3BIKE
reOMETpUH

[leprieHANKYISIPHOC
Th MPSIMBIX U
riockocTei (12 u)

[lepnieH UKy IApHOCTH IPAMON

1 TUIOCKOCTHU: NEPIIEHANKYJIISIPHBIE
MpsIMBIE B IPOCTPAHCTBE, MPSMBIC
MapauleabHbIE U MEPIEHIUKYIISAP-
HBIE K IJIOCKOCTH, IIPU3HAK

MEPIEHANKYIIPHOCTH NPSIMOU U

AKTyanu3upoBaTh GaKThl 1 METObI
[UIaHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

OOBSCHATH, KAKOW YTOJ HAa3bIBACTCS
YTJIOM MEX]TY ITEpPECEKAIOIUMUCS

[IPAMBIMU,

[TepneHauKyIIpHOCT
b TIPSIMBIX U
MJIOCKOCTEH B
[IPOCTPAHCTBE

(25 4)

[loBTOpEHME: TeopemMa
[Tudaropa Ha MIOCKOCTH,
TPUTOHOMETPUS
MPSAMOYTOJIEHOTO
TPEYTOJbHUKA.

CBoiicTBa Ky0a

IAKTYaT3UpOBaTh PaKTHI U
METO/IbI TUTAHUMETPUH,
[pEJIEBaHTHBIE TEME,
MIPOBOANUTH AHAJIOTUH.
DopMyTupoBaTh
OIIPEAEIICHHUS:




MJIOCKOCTH, TEOPEMA O MPSAMOI
MEePIEHANKYIISIPHON MITOCKOCTH
[lepnieHUKYIAp ¥ HAKJIOHHBIE:
[paccTosTHUE OT TOYKH 710
[JIOCKOCTH, PACCTOSIHHAE OT
MPsIMOM /10 TJIOCKOCTH.

CKpEIMBAIOLIIMUCS IPSIMBIMU B
MIPOCTPAHCTBE.

/laBaTb onpenencHue
MEepIeHINKYISIPHBIX MIPSIMBIX U
MPSIMOM, IEPIIEHANKYJIISIPHOM K
[LIOCKOCTH.

Haxonuts yrisl Mexty
CKpEIMBAIOLIUMUCS IPSIMBIMU B
KyOe 1 mupamue.

IIpuBOIUTE PUMEPHI U3 pEATTLHON
PKU3HH 1 OKPY’KaloIIei 00CTaHOBKH,
WIUTIOCTPUPYIO- IIHeE
MEPIEHANKYIIIPHOCT MPSIMBIX B
MIPOCTPAHCTBE U
MEPIEHANKYIIIPHOCTD MPSIMON

K IJIOCKOCTH.

DopMyIHpOBaTh MPU3HAK
MEPIEHANKYIIIPHOCTH NPSIMON 1
MIOCKOCTH, IPUMEHSTH €T0 Ha
MpaKTUKE: OOBSICHITH
MepIeHINKYISIPHOCTD pedpa KyOa u
TUaroHajiy ero rpaHu, KOTopas ero
HE COACPKUT, HAXOIUTH UIMHY
nraroHany Kyoa. Berauciaste
BBICOTY MPaBUIIBHOM TPEyTroJbHON U
MPaBUJILHON YETBIPEXYTONBHOM
MUpaMu 110 JTHHAM pEdep.
PemaTs 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C
MEePIEeHANKYISIPHOCTHIO IPSIMON U
MIOCKOCTH, C UCIIOJIB30BaHUEM ITPU
[PEIIEHNH TNIAHUMETPUUECKUX
(haKTOB ¥ METOJIOB.

OOBSCHATH, YTO HA3BIBAIOT
MEPIEHANKYIISIPOM U HAaKJIOHHOH M3
TOYKH K IIJIOCKOCTH; MPOEKIIH- €1
HAKJIOHHOW Ha IJIOCKOCTb.
OOBSICHATH, UTO HA3bIBACTCS

[PACCTOAHUCM: OT TOYKHU O

MPSAMOYTOJIEHOTO
napasenenuIeaa.
Brruricnenue 1I1H OTPE3KOB B
KyOe 1 MPSAMOYTOJIbHOM
MapansenenuIese.
[lepnieH UKy IIpHOCTD IPAMOI
1 TuiockocTy. [Ipu3Hak
MepHIeHINKYISIPHOCTH MPSIMOI
u wiockoctu. Teopema o
CYILIECTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOIA,
MPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEepHeHIUKYISIPHON K
riockocTH. [lnockoctu n
NepHIeHINKYISIPHBIC UM TIPsIMast
B MHOTOTpaHHHUKAaX.
[leprieHIUKYyISp ¥ HAKJIOHHAS.
[locTpoeHne nepneHanKyIsIpa
13 TOUKU Ha MPSMYIO.
Teopema o Tpéx
nepreHIuKysIpax (mpsamast u
oOpaTHas).

Yromn Mexay
CKPELIMBAIOLIIMMUCS TPSIMBIMH.
[Tonck mepreHInKyIIpHBIX
MPSIMBIX C TIOMOIIBIO
MepIeHANKYISIPHBIX
riockocteld OpTOroHanbHOE
npoektupoBanue. [loctpoenne
ceueHuid Ky0a, MpHU3MBI,
MpaBUILHOW TUPaMUIbI C
MMOMOIIIbIO OPTOTOHAJIBHOM
npoekuuu. CUMMETpHSI B
MIPOCTPAHCTBE OTHO- CUTENIBHO
riockocTH. [lnockoctn
CUMMETpUIL B
MHOTOTpanHuKax. [I[puzHak
MEPIEHIUKYIAPHOCTH MPSIMOM

NepHeHANKYISIPHBIX
MPSAMBIX B IPOCTPAHCTBE;
OIpe/ieTICHUE MPSIMOH,
MEpIeHIUKYISIPHOR K
[IOCKOCTH.

JloKa3bIBaTh: JIEMMY O
MEePIEeHIUKYISIPHOCTH IBYX
napasieabHBIX IPSMBIX K
TpeTbel MPSAMOIi; TEOPEMBI
0 CBA3HM MEXIY
MapaieaTbHOCTBIO MPSIMBIX
U 1X
MEePIEHINKYIIPHOCTBIO K
[IOCKOCTH.

JloKa3bIBaTh: TEOPEMY,
BEIPAXKAIOIIYIO TPU3HAK
MEePIEeHIUKYIIPHOCTH
MpsIMOM U MJIOCKOCTH;
TeopeMy O CYyILECTBOBaHHHU
1 €IUHCTBEHHOCTH TNPSIMOH,
MPOXOSAIIEH Yepe3 AaHHYIO
TOYKY Y EPICHINKYIISIPHOH
K JJAHHOM IIJIOCKOCTH.
M300paxkaTb B3aUMHO
MepHeHANKYIISIpHBIE
MPSIMYIO U TNIOCKOCTb.
DopMynupoBaTh CBOHCTBO
MepreHIUKYIISIpa 10
OTHOILIEHUIO K TUIOCKOCTH.
[lomyuaTs npeacTaBiIeHNUE O
3HAYCHUH MEPIICHIUKYIISIpa
ISl APYTHX 00acTel HayKu
(pusuka, sHEpreTUKa,
mazepHbIC TEXHOJIOTHH), B
[peaybHO JKU3HU (TEXHUKA,
OKpYy>Karoasi 00CTaHOBKa).
Jloka3bIBaTh YTBEPIKIACHUS,
CBSI3aHHBIE C TIPOEKIUEH
MPSAMOI Ha TIOCKOCTb,




[IOCKOCTH; MKy apauieIbHBIMU
MIOCKOCTAMM; MKy PSIMON U
MapaieIbHON el I0CKOCTHIO;
MEXIY CKPEIMBAIOIIMMHUCS
MPSIMBIMU.

Haxoauts 311 paccTOsTHUS B
MPOCTHIX CIy4asx B Kyoe,
nupamMuze, NpusMe.

MopaenupoBaTh pealbHbIC CUTYalUU
Ha SI3bIKE TCOMETPHUU, UCCIEIOBATh
[MOCTPOCHHBIC MOJEIIHU C
MCIIOJIb30BAHUEM I'€OMETPUYECKUX
ITOHSITHH.

Mcnonap30BaTh NP pelIeHUN 3a1a4
Ha TOCTPOCHHUE CEUECHUHN TeopeMy
[Mudaropa, cBoiicTBa
MPSIMOYTOJBHBIX TPEYTOJLHUKOB

1 IUIOCKOCTH KaK CJIEJICTBUE
cummeTpu. [IpaBunbHbIe
MHOTOI'paHHUKH

Pacuér paccTosiHUI OT TOUKH
1o ockoctr. CiocoObl
OITYyCTHUTbH NMEPIECHANKYIISPHI:
CUMMETpPHUS, CIBUT TOUKH IO
napayuieIbHON psiMoit. CaBur
M0 HenapaJuIeIbHOM MPSAMOH,
N3MEHEHHNE PacCTOSHUN

HENEePIEeHANKYILIPHYIO K
STON TPAMOIL.

Jloka3bIBaTh TEOPEMY O
TPEX MEPIEHAUKYISIpax U
TeopeMy 00paTHYIO TeopeMe
0 TPEX MEPNEHANKYISIpax.
[TomrydaTs npeacTaBieHue
00 OPTOTOHATBHOM
MIPOEKTUPOBAHHH.
JloKa3bIBaTh TEOPEMY O
MPOEKLUU TOUKH Ha
MPSMYIO.

Pemats crepeomeTpudeckue
3a]1a4M, CBSI3aHHBIE C
MEePIEHIUKYIIPHOCTHIO
MPsIMOM U TUTIOCKOCTH.
Pemrats npukiaaHbe
3a]1a4M, CBSI3aHHBIE C
HaX0KJIEHUEM
FEOMETPUYECKIX BEIUYMH.
Pemats crepeomeTpudeckue
3a]1a4M, CBSI3aHHBIE C
MPUMEHEHUEM TEOPEMBI O
TPEX NEPIEHANKYISIPAX,
HaXO0IEHUEM PacCTOSHUH,
[MOCTPOECHUEM MPOEKIIHH.
CpaBHUBATh U
AHATM31POBATh
[YTBEPKACHUS C LENbBIO
BBISIBJICHHS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
[paccyKIeHUI.
IAHaJIN3UPOBATH U
MOJIETTMPOBATh Ha A3BIKE
FEOMETPUN peallbHbIE
CUTYal1H, CBA3aHHBIE C
MEePIEHIUKYIIPHOCTHIO

HpﬂMOfI 1 IINIOCKOCTH,




MCCIIe10BaTh NOCTPOCHHBIE
MOJIENTH, B TOM YHUCIIE U C
MCIIOJIb30BaHKEM armapaTa
aIreOpsl

YTIBI MEXTY
HpPSMBIMU U
[UIOCKOCTSIMH
(10 v)

'YTIIBI B IPOCTPaHCTBE: YO
MEXIy MPSIMOM U IMIIOCKOCTBIO;
IBYTPAHHBIN yroJl, TNHEHHBIN
YroJl IBYTPaHHOT'O yra.
[lepneHAUKYISIPHOCTD
MJIOCKOCTEN: MIPU3HAK
[EepIECHINKYIIPHOCTH IBYX
riockocTel. Teopema o Tpéx
MepHIeHANKYIISIpax

AKTyaJIU3UpOBaTh (PAKTHI U METOIBI
[JIAHUMETPUHU, PEIICBAHTHEIC TEME,
[IPOBOJIUTH AHATIOTHH.

[laBaTh onpenencHue yria Mexmy
MPSIMO U TTIOCKOCTBIO,
(hopMynpoBaTh TEOPEMY

0 TpEX MEPHEHAUKYJIISIpax u
oOpatHyto K Heil. Haxoaute yron
MEXKy MPSIMOM U IIIOCKOCTBIO B
MHOTOIPAHHUKE, PACCTOSIHUE OT
TOYKH JI0 IIPSIMOM Ha IJIOCKOCTH,
HCIIONB3Ys TEOPEMY O TPEX
nepneHAuKynapax. [IpooauTs Ha
YepTEKE MEPIICHAUKYIISIP: U3 TOUKH
Ha MpsIMYIO; U3 TOUKH Ha
[JIOCKOCTb.

[laBaTh onpenencHue ABYrpaHHOTO
yria u ero 3JeMeHTOB. OOBSICHITH
PaBEHCTBO BCEX JIMHEUHBIX YTIIOB
JIBYT'PAHHOTO yTJIa.

Haxonuth Ha yepTexe ABYTpaHHBIN
YTOJI TIpU pedpe MUpaMuIbl,
[PU3MBI, MapajuieIenuneaa.
[laBaTh onpenencHue yria Mexmy
[JIOCKOCTSIMH.

[laBatb onpeneneHue u
(hopMyIMpoOBaTH MPHU3HAK B3aUMHO
MEePICHANKYISIPHBIX MIOCKOCTEH.
Haxonute yrisl MExIy
[IOCKOCTSIMH B KyO€ U TUpaMUze.
Mcnonb30BaTh MPU PEILICHUH 33434
OCHOBHBIE TEOPEMBI U METO/IbI
[JIAHUMETPUH.

MopaenupoBaTh peajibHbIe CUTYalluU
Ha sI3bIKE T€OMETPUHU, UCCIICIOBATh

VTIIBI U PaCCTOSIHUS
(16 9)

[loBTOpEHME: YTOJI MEXKITY
MPSMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHS B
[IPOM3BOJILHOM TPEYTOJILHUKE,
TeopeMa KOCHHYCOB.
[ToBTOpEHME: YOI MEXKITY
CKPELIMBAIOLIMMUCS PSIMBIMH
B IIPOCTPAHCTBE.
['eomeTpryeckre METOIbI
BBEIYUCIICHHS YTIIa MEXKITY
MPSAMBIMUA B MHOTOTPAHHHUKAX.
JIByrpanHsIii yroi. CBoiicTBO
TTMHEHHBIX YTIO0B ABYTPAHHOTO
yrina. [lepnenauKynspHbie
[JIOCKOCTH.

CBoliCTBa B3aIMHO
MepIEeHANKYISIPHBIX
rmiockocted. [lpusHak
MepIEeHANKYISIPHOCTH
[JI0CKOCTEN; TeopemMa o
[IPSIMOM TIEpeCeUeHus IBYX
[IOCKOCTEN
MEepICHIUKYISIPHBIX TPEThEH
[JIOCKOCTH.

[IpsiMOyTrONBHBIN
Mapaienenumnesn; Kyo;
M3MEpEHMs], CBOMCTBA
MPSIMOYTOJIEHOTO
napajuienenunena. Teopema o
aroHaiy MpsIMOYTOBHOTO
MapaiieenuIie/ia u CIICACTBUE
13 He€. CTepeoMeTpUUYECKUE U
MpUKJIaIHbIE 3a/1a4H,
CBSI3aHHBIEC CO B3aHMHBIM

[PACIIOJIOKCHUEM MMPAMBIX U

AKTyaJm3upoBath (PaKkTel U
METO/IbI TUTAHUMETPUH,
peTeBaHTHBIC TEME,
MIPOBOUTH AHAJIOTHH.
DopMyInpoBaTh
OnpeIeICHUE TBYTPAHHOTO
yrina. Jloka3piBaTh CBOMCTBO
paBEHCTBA BCEX JTUHEHHBIX
YIJIOB ABYTPAHHOIO yIJa.
Knaccudumnupopars
IByTPaHHEIC YTIIbI B
3aBUCHMOCTH OT HX
rpagyCHOU MEpHI.
DopMyInpoBaTh
onpeieIeHIE B3aUMHO
[EPICHIUKYIIPHBIX
[IOCKOCTCH.

/loxasbIBaTh TEOpEMY O
MpU3HAKE MEePICHIUKY-
TISIPHOCTHU JIBYX TNIOCKOCTEH.
DopMyIHPOBATH CIECICTBUE
(13 IpU3HAKa) O
MEPICHIUKYIIPHOCTH
[JIOCKOCTH, KOTOpas
MepHeHAUKYJIIIpHA IPSIMOA,
[0 KOTOPOU MEePECEKaAIOTCsI
B IJIOCKOCTH, 3TH
[IOCKOCTSIM.

J/Ioxa3bIBaTh YTBEPKACHUS O
ero CBOMCTBAaX; TEOPEMY U
CIICACTBHE U3 HEE O
TMaroHassax
[PSIMOYTOJIEHOTO
napasuieJenumea.

Pemiate CTCPCOMCTPHUUCCKUC




[MOCTPOEHHBIC MOJICIIH C
HCII0JIH30BAHUEM FEOMETPUUCCKUX
TOHSITHIA.

cnonb30BaTh MPU PEILICHUH 33434
Ha MOCTPOCHUE CEUCHUMN
COOTHOIICHHUSI B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE

[JIOCKOCTH.
[loBTOpeHue:
CKpEILMBAIOLINECS MPSIMBIE,
MapajuleIbHbIE MITOCKOCTH B
CTaHIaPTHBIX
MHOTOrpanHukax. [lapa
MapauIeIbHBIX INIOCKOCTEN Ha
CKPEILMBAIOLINXCS MPSMBIX,
[paccTOsTHUE MEXTY
CKPELIMBAIOLIMMUCS PSMBIMH
B IIPOCTBIX CUTYallHUAX.
OnyckaHue NepIeHaNKYJIspOB,
BBIUHCIIEHUE PACCTOSHUMN OT
TOYKH 10 TOUKH; IPSIMOIi;
[JIOCKOCTH.

Brruncnenne paccTostHUN
MEXy CKpPELIUBAIOIINMHCS
MPSIMBIMH C TOMOIIIBIO
[epIEeHINKYIAPHON
[JIOCKOCTH.

TpéxrpaHHbIil yrodi,
HEepaBeHCTBA AJISl TPEXTPaHHBIX
YTJIOB.

Teopema IIudaropa, Teopemsl
KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yTia. DJIEMEHTHI
chepuIecKol TEOMETPUH:
reofie3n4ecKue TMHUM Ha
3emie

3a/a4M, CBA3aHHBIE C
MEPIEHIUKYIISIPHOCTD
MPSMBIX U ITIOCKOCTEH,
MCTIONB3YSI
[UIaHUMETpUIecKue HaKThl
1 METOMBI.

IIpoBOAUTH TOTHUECKH
KOPPEKTHBIE JOKa3aTEIbHBIC
[pacCyAeHUs PU PELICHUH
TEOMETPHUYECKHUX 3ajiad,
CBSI3aHHBIX C
MEPIEHIUKYIISIPHOCTHIO
[IOCKOCTEH.
AHaNIU3UpPOBaTh U
MOJETUPOBATH Ha SI3BIKE
TEOMETPHHU peaIbHbIE
CUTYyallu, CBSI3aHHBIE C
MEPIEHINKYIISIPHOCTHIO
MPSMBIX U TNTIOCKOCTEH.
MccnenoBaTh NOCTPOCHHBIE
MOJIENH, B TOM YHCJIE U C
MCIIOJIb30BaHKEM arlapara
areOpEI.

Pemate npukinagHbie
3a/a4M, CBSI3aHHBIE C
HaXO0KICHUEM
TEOMETPHUYECKUX BETUUNH

MHOrorpaHHUKA
(11 9)

[loHsATHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOT'OIPaHHUKA, BBITYKJIBIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKH;
pa3BEépTKa MHOTOTpaHHMKA.
[Ipu3ma: n-yronpHas npu3ma;
IpaHd ¥ OCHOBAHMS IPU3MBL;
[psiMasi 1 HaKJIOHHAs IPU3MBL;
0OKOBas 1 MOJTHAS TOBEPXHOCTh
[IPU3MBI.

AKTyaJIu3upOBaTh GaKThl 1 METOIBI
[JIaHUMETPHH, PEIIEBAaHTHBIE TEME,
[IPOBOANTH aHAJIOTUH.

[laBaTh omnpeneneHue
napaJuleNienuIea, paclio3HaBaTh
€ro BUJBI M NU3y4aTh CBOMCTBA.
[laBaThb oIpeneneHre NupaMHIbl,
pacro3HaBaTh BUABI IMpaMUI,
(hopMynHpoBaTh CBOMCcTBa pEdED,
TpaHell ¥ BHICOTHI MTPABUIBHON

Muororpanauku (7

1)

CucremMaTn3anus 3HaHUI:
MHOTOTpaHHUK U €r0
biemeHTsl. [Tupamuna. Bunbt
rmupamu. [IpaBuibHas
nupamuaa. [pusma. Ipsamas u
HAaKJIOHHAS! IPU3MBI.
[IpaBunbeHas npusma. [psmoit
napajuieIenumne/,
[IPSIMOYTOJIbHBIHN
MapajuiesenuIie], Kyo.

PaboTatb ¢ yd4eOHUKOM:
3a1aBaTh BONPOCHL, AeIaTh
3aMevaHusi, KOMMEHTapuH
AHaIM3UPOBATh PEIICHUE
3agauu. PucoBats
BBIITYKJIbIE MHOTOTPaHHUKN
C 3alaHHBIMH CBOWCTBAaMU;
BOCCTaHABIIMBATH OO
BUJI BBIITYKJIOTO
MHOTOTPaHHHUKA 110 IByM




[lapannenenumnen,
[IPSIMOYTOJILHBIN MapalICICTIUIIE]T
M €r0 CBOICTBA.

[Tupamuna: n-yronbHas
nupamMuja, TpaHu 1 OCHOBaHUE
[MMPaMUJIbE; OOKOBAs U TTOJTHAS
[MOBEPXHOCTh MUPAMUJIBL;
MpaBUJIbHAS U yceuEHHAs
nupamMusa.

DJIEMEHTHI IPU3MBI U TUPAMU/IBL.
[IpaBUIEHBIC MHOTOTPAaHHUKU:
[OHSITUE TPABUILHOTO
MHOTOIPaHHUKA; TTPABUIIbHAS
[pr3Ma U NpaBUIbHAs THPaAMHJIA;
[paBUJIbHAS TPEYrOJIbHAs
MUpaMujia U PABHILHBIN
TeTpasap; ky0. [IpeacraBnenne o
MPaBUILHBIX MHOTOTPAHHUKAX:
OKTasp, JOJICKA3IP U UKOCAIP.
CuMMeTpuUs B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
PSIMOH, TTOCKOCTH. DIIEMEHTHI
CUMMETPHUH B TUPAMUJIAX,
napajvieienunenax, IpaBUIbHBIX
MHOTOTpPaHHHKAX.

BrruncieHne 31eMEHTOB
MHOTOTPaHHUKOB: pEOpa,
MaroHaju, yIJibl.

[Tnomans OOKOBOH MOBEPXHOCTH U
[OJIHON TTOBEPXHOCTH MPSIMOit
[PU3MBI, MJIOIIA/Ib OCHOBAHUM,
Teopema

0 OOKOBOH MOBEPXHOCTHU MPSIMOit
rpu3MbL. [Lomans 60xoBoi
[MOBEPXHOCTHU U MOBEPXHOCTHU
[paBUILHON MUpaMUIBI, TEOpEMa
0 TUTOIAAX OOKOBOM IMTOBEPXHOCTH
yCECUEHHON MUPaMUJIBI

MpaMUJIbI.
HaxonuTe miomaas MOJTHON U
OOKOBOI MOBEPXHOCTH MTUPAMHIBL.
/laBaTh onpeneneHne yceuEHHON
UpaMUbl, Ha3bIBATh €€ JIIEMEHTHI.
DopMyIHpOBaTh TEOPEMY O
rIoImaar OOKOBOM MOBEPXHOCTH
[IpaBUJIBHOW yCEUEHHOM MUP MUBIL.
Perate 3a1aun Ha BBIYUCIICHUE,
CBSI3aHHBIC C TUPaAMUIAMH, a TAKKE
3a]1a4M Ha MIOCTPOEHHUE CEUECHUM.
JlaBaTh onpeneacHue IPU3MBI,
pacIo3HaBaTh BUIBI IPU3M,
M300pakaTh MPU3MBI Ha UEPTEKE.
HaxonuTe mionans MOJTHON WIIH
OOKOBOI MOBEPXHOCTH MIPHU3MBI.
M3y4aTh cooTHOIIEHUS Dilnepa aist
umcia péoep, rpaHel U BepIIHH
MHOTOIpaHHUKA. 3ydaTb BUIIbI
[paBUILHBIX MHOTOTPaHHU- KOB, UX
Ha3BaHUS U KOJIMYECTBO rpaHeil.
3y4yaTh CHMMETPHIO

MHOT'OT DPAaHHUKOB.

OOBSACHATH, KAKUE TOUKH
Ha3bIBAIOTCS] CHMMETPUYHBIMU
OTHOCUTEIHHO JAHHOM TOYKH,
MPSIMOI WITK TJIOCKOCTH, YTO
Ha3bIBa- 0T LIEHTPOM, OCBIO WU
[I0CKOCTHEO CAMMETPHH (PUTYPHI.
[IpuBOAUTH IPUMEPHI
CUMMETPUYHBIX (QUTYD B
ApPXUTEKTYpPE, TEXHUKE, TPUPOJIE.
MopaenupoBaTh peajibHbIC CUTYallUuU
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
[TOCTPOEHHBIE MOJIENH C
MCIIOJIb30BAaHNEM FE€OMETPUUYECKUX
[TOHSTHIA, UCIIONB30BATh MO100ue

MHOTOI'PaAHHUKOB

BrInykiible MHOTOTpaHHHUKH.
Teopema Oitnepa. [IpaBuiibHbIE
1 TIOYIIpaBHJIBHBIE
MHOTOIpaHHUKU

ero MPOCKLIUSIM.
Jloka3pIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPaHHUKA.
PucoBath BBITYKIIbIC
MHOTOTPaHHUKH C pa3HOU
piliepoBOi
XapaKTePUCTUKOM;
HCCIIeIOBaTh BO3MOXKHOCTH
MOJIyYeHUs pe3yJIbTaTa Ipu
BApHUPOBAHUM TaHHBIX.
Jloka3bIBaTh CBOMCTBA
[PaBUITEHBIX
MHOTOTPAHHUKOB.
IInanupoBaTh NOCTPOCHUE
MPaBUITEHBIX
MHOTOT'PaHHHUKOB Ha
MOBEPXHOCTSIX IPYTUX
MPaBUITEHBIX
MHOTOTPAaHHHUKOB




O0BEMBI
MHOTOTPaHHUKOB (9

)

[Tousitue 00 00B6EMe. O0BEM
MTUPAMUJIBI, TIPU3MBI

AKTyaJIu3upOBaTh GaKThl 1 METOIBI
[JIaHUMETPUH, PEIIEBAHTHBIE TEME.
OOBSCHATD, KAK U3MEPSIIOTCS
00BEMBI T, TPOBOIS AHAJIOTHIO C
M3MEpPEHNEM IUIOIIAEH
MHOTOYTOJIbHUKOB. POpMYIHpPOBaTH
OCHOBHBIE CBOHCTBa 00BEMOB.
W3yuaTh, BHIBOAUTE (POPMYJIBI
00bEMa MPSIMOYTOIBHOTO
Mapaienenureaa, IpU3Mbl 1
[TUpaMUAIbL.

Brrauciate 00bEM MPU3MBI U
MUPaMHJIBI IO UX 3JIEMEHTaM.
[TpuMeHs T 00BEM 1S peIIeHHS
CTEPEOMETPUUECKUX 33434 U JJIs
HAaXO0XICHUS T€OMETPHUUECKUX
BETNYMH.

MoienupoBaTh peabHbIe CUTYalluN
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
[TOCTPOEHHBIE MOJIENH C
MCIIOJIb30BAaHNEM FE€OMETPUUYECKUX
MOHSATUI

BexTopsl
B 1pocTpaHcTie (12

1)

[TonsiTuEe BEKTOpa Ha
[JIOCKOCTU U B TPOCTPAHCTBE.
CyMMa U pa3HOCTb BEKTOPOB,
[paBUJIO MapajUieienuneaa,
YMHOKEHHE BEKTOpa Ha YUCJIO,
pa3oXKEeHHE BEKTOpa IO
0a3ucy TpEX BEKTOPOB, HE
NeXAaIIUX B OJJHOM TIOCKOCTH.
CxansipHOe IPOU3BEICHHUE,
BBHIYMCIICHUE yTIa MEXIY
BEKTOpaMU B IIPOCTPAHCTBE.
[Ipocreiiiue 3ana4uu ¢
BEKTOpaMHU

AKTyanu3upoBath (PaKkTel U
METO/IbI TUTAHUMETPUH,
[peTIEeBaHTHBIC TEME,
[IPOBOUTH aHAJIOTHH.
OnepupoBaTh MOHATUSAMU:
BEKTOP Ha MJIOCKOCTHU U B
[IPOCTPAHCTRBE;
KOMILJIAaHAPHBIE BEKTOPBL.
TIpuBOANTH NPUMEPHI
(hU3NIECKIX BEKTOPHBIX
BeanunH. OcBanBaTh
[paBuiia BHIMOJTHEHUS
MEUCTBUI CIOXKEHUSA U
BBHIYUTAHUS BEKTOPOB,
YMHOXKECHHSI BEKTOpa Ha
YHCIIO.

JIoxasbIBaTh MpU3HAK




KOMIUTIAHAPHOCTH TPEX
BCKTOPOB.

Jloka3bIBaTh TEOPEMY O
pa3IoKeHUH JI000T0
BEKTOPA 10 TPEM JJaHHBIM
HEKOMIUTaHAPHBIM
BCKTOPAM.

[loBTOpeHue:
CeUeHMs,
[PacCTOSTHUS U YTJIBI
(8 1)

[TocTpoeHue ceueHuii B
MHOTOTpaHHHUKE.

Brruncnenne paccTOSTHUN: MEXKAY
BYMsI TOUKaMH, OT TOUKH JI0
MPsIMOM, OT TOYKH 710 IIIOCKOCTH;
MEXTy CKPELINBAIOIIUMUCS
[IPSIMBIMH.

Brruncnenne yrioB: MEeXIy
CKpEIMBAIOLIUMHUCS IPSIMBIMH,
MEX 1y IPSIMON M MJIOCKOCTEIO,
BYT'PaHHBIX YTJIOB, YTJIOB MEXKIY
[JIOCKOCTSIMH

CTpOUTh CEUEHUE MHOTOI'PaHHUKA
METOAOM CIIEJOB.

/laBaThb OIpeIeNeHne PacCTOSIHUS
MeXIy GUrypamu.

Haxoauts paccrosiHue MEXITY
[apauIeIbHBIMU INIOCKOCTAMH,
MEXY IITOCKOCTBIO

1 TapaJlIeIbHON el MPAMOM, MEXAY
CKPEILMBAIOLIIMHCS MPSIMBIMHU.
CTpouTh TMHEHHBIN yroa
IBYTPAHHOTO YIJIa Ha YEPTEXKE
MHOTOTpaHHUKA U HAXOJUTh €TO
BEIMYHHY.

HaxoauTts yrisl Mexay
[JIOCKOCTSIMM B MHOTOTpaHHUKaX

IloBTOpEHME,
00001IeHIE

U CHCTEMAaTH3aIHs
3HaHuil (5 41.)

O6o0m1atomiee MOBTOPEHHUE
TOHSTHI

1 METOJIOB Kypca TeOMETPUHU
10-11 xmaccos,
CHCTEMATU3ALIHS

3HAHUH.

VcTopus pa3ButHs
CTEpEOMETPHH KaK

HAyKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX WHIKEHEPHBIX

1 KOMIIbIOTCPHBIX TEXHOJIOT U

Pemrats crepeomeTpuyeckue
3a1a4d Ha JI0Ka3aTeJIbCTBO
MaTeMaTHYECKUX
OTHOLICHUH, HAXOKACHHUE
TeOMETPHUYECKHUX BEIMUINH
(nMH, YTI0B, MIIOMAACH,
00BEMOB).

Vcnonb30BaTh npu
[peIeHu N
CTEPEOMETPHUYECKHX 3313
[UIaHUMETPUIEeCKUe QaKThl
1 METOJIBI.

[IpoBOOUTD TOTUYECKH
KOPPEKTHBIC JOKA3aTeIIbHEIE
paccy>kKIeHUs P PELICHUN
CTEPEOMETPHUECKHX H
[UIaHUMETPUIECKUX 3aad.
CpaBHUBATH U
AHAJTM3UPOBATH pealIbHBIC
CUTyally U BBISBIIATD
BO3MOXKHOCTB €€
MOJETUPOBAHNS Ha SI3bIKE
TCOMETPHH.

MoaenupoBath peatbHyIO
CUTYaluIO Ha S3bIKe
TeOMETPHH U UCCIIEIOBATh
MOCTPOCHHBIE MOJICNH, B
TOM YHCIIE U C
MCIIOJIb30BaHKEM armapaTa

areOpEI.




11 knacc

BazoBriit ypoBens (34 yaca)

Yrny6nennsiii yposens (102 vaca)

HasBanue
pazaena (TeMbl)
Kypca,
(KoMnU4ecTBO
JacoB)

OcHOBHOE cofiepKaHne

OcHOBHbBIE BUIBI JCATCIIBHOCTHU
yUJalunxcs

Ha3zsanue pasznena
(TemBbl) Kypca,
(KOJMYECTBO 4acoOB)

OcHOBHOE coJiepKaHne

(OCHOBHBIE BUIBI
EATSTLHOCTH YYaIIXCS

Tena BpareHus
(12 a)

Cdepa u map: ueHtp, paguyc,
aMeTp; MJIOIa b TOBEPXHOCTH
cdeprl. B3aumHoe pacrnonoxenue
cdepsl ¥ TUIOCKOCTH; KacaTeIbHas
TUIOCKOCTH K cepe; onap
cdepsl.

Wzobpakenue chepsl, mapa Ha
TUIOCKOCTH.

Ceuenus mapa

Lnnnaapryeckast TOBEpXHOCTb,
o0pasyromue TUIHHIPHYECKOH
MOBEPXHOCTH, OCh
UTHHIPUIECKOI TTOBEPXHOCTH.
LmmmHap: ocHOBaHUS U OOKOBast
MOBEPXHOCTb, 00pa3ylo- mas 1
0Cb; IUIOLIAAL OOKOBOM U MOJIHOH
noBepxHocTH. M300paskeHne
IITMHIPA HA TIOCKOCTH.
Pa3BépTka nuMHApa.

Ceuenust UIIMHAPA (TUIOCKOCTHIO,
napajuIeIbHON Win
NepHeHINKYIISIp- HOM ocH
[UITMHIPA)

Konnueckast TOBEpXHOCTb,
o0Opa3yromue KOHMYECKOH
MOBEPXHOCTH, OChb U BEPIIMHA
KOHHYecKoi noBepxHocTh. Konyc:
OCHOBAHHE U BEPIIIHHA,
o0pasylomas 1 0Ch; IJIOMAAb
OOKOBOH U MOJIHOW TIOBEPXHOCTH.
Y ceu€HHBIIH KOHYC: 00pasyromye

AKTyaJau3upoBaTh (PaKThl U METOABI
TUIAaHHU- METPUH, PEJIEBAaHTHBIC TEME,
NPOBOANTE aHAJIOTUH.

JlaBate onpesenenus chepsl U mapa,
uX IIEHTPa, paguyca, AMaMeTpa.
Omnpenensats chepy kak purypy

BpalICHUA OKPYXKHOCTH. HCCJ’ICI{OB&TB

B3aMMHOE PACIIONIOKEHUE chephl U
TUTOCKOCTH, JIBYX cdep,
WLTIOCTPUPOBATH 3TO HA YEPTEXKAX H
pUCYHKaX.

DopMyaupoBaTh ONpeeICHIE
KacaTeJIbHOM TUIOCKOCTH K cdhepe,
CBOMCTBO U IPU3HAK KacaTEIbHOU
IIJIOCKOCTH.

3HAKOMUTLCS C T€OAE3UNIECKUMU
MTUHUSMH Ha cepe

OOBACHATE, YTO HA3BIBAIOT

NUIMHAPOM, HA3BIBATH €TI0 3JICMCHTEI.

W3y4arh, OOBSICHATH, KaK IMOTyYUTh
MWIMHJP TYTEM BpaIleHUs
MPSIMOYTOJIHUKA.

BrIBOAUTE, UCTIOIH30BATH (POPMYJIBI
IJI BEIYMCIIEHHS IUIOIAaU OOKOBOM
MTOBEPXHOCTH IIMJIHHPA.

M3y4ath, pacrio3HaBaTh pa3BepTKy

nuirHAapa. I/I306pa>1<aTb OWJIWHAP U €To

CEUYCHMUS IIOCKO- CTHIO, IPOXOASIICH
yepes3 ero OCh, MapaieaIbHON Win
MEPHeHAUKYISIPHOU OCH.

HaxonuTe miomaan STUX CCUYCHHIA.

Tena Bpamenus (24

)

Lunuaapuyeckas
MOBEPXHOCTbH, 00pa3yrOIIne
HUTUHIPUIECKOH 110
BEPXHOCTH.

Humuaap. [Ipsmoii kpyrosoit
munuHap. [Inomans
MOBEPXHOCTH LIWJIMHIIPA.
Konnyeckast moBepxHOCTB,
o0pa3yroiue KOHUUECKON
noBepxHocTH. Konyc. Ceuenue
KOHYyCa IIOCKOCTBIO,
napayieIbHOH ITOCKOCTH
OCHOBaHU:. Y CEUEHHBIN KOHYC.
N300paxeHne KOHYCOB H
YCEYEHHBIX KOHYCOB.

[Inomans OOKOBOM
MIOBEPXHOCTH ¥ TIOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpuieckue 3a1aun Ha
0Ka3aTeJIbCTBO U BBIYMCIICHUE,
MOCTPOCHUEM CEUCHUMN
IUIMHIPA, KOHYyCA.
[Tpuknanable 3a0a4H,
CBSI3aHHBIE C HUINHIPOM.
Cdepa u map.

[epeceuenue cepsl u mapa ¢
ockocTho. Kacanue mapa u
cepsl MWI0CKOCThI0. By u
n300pakeHue mapa.
YpaBuenue chepsl. [Tnomanms
cepsl 1 e€ yactei.

CB0OOIHO ONIEpHPOBATh
[TOHSATHSMH:
LTHHIPUYECKAs
[MOBEPXHOCTb, LIMIUH/AP.
M3y4ath criocoOb!
[OTy4eHUS
LIIUHIPUYECKOM
[MOBEPXHOCTH, LIMITHHIPA.
M300paxkaTh OWIMHAP U €r0
CeueHHS TIIOCKOCTBIO.
CB00OOIHO ONIEpHPOBATh
MOHSATHSIMU: KOHUYIECKast
[MOBEPXHOCTbH, KOHYC,
yceu€HHBIN KoHyc. M3yuars
CIIOCOOBI MOy YEeHHS
KOHHYECKOH MOBEPXHOCTH,
KOHYycCa.

300pakaTb KOHYC U €ro
CEeUeHHS TIIOCKOCTEIO,
POXOAsIEH Yepe3 OCh, U
[LIOCKOCTBIO,
MepIEeHIUKYISPHON K OCH.
BriBoauts GpopMyis 1yist
BBIYUCIICHHUS OOKOBOM
[OJTHOM MMOBEPXHOCTEH TN
Bpamenus Pemats
CTepEOMETPHUYECKHE 3aJa4H,
CBSI3aHHBIC C TEJIaMU
BpaILeHNs, HAXOXKICHUEM
101 aAu OOKOBOW H
[TOJTHOM MOBEPXHOCTH,




1 BBICOTA; OCHOBAHUS 1 OOKOBast
MOBEPXHOCTb.

M300paskeHne KoHyca Ha
rutockocTH. Pa3BEépTka KoHyca.
CeueHus KOHyca (IIOCKOCTBIO,
napajjieIbHOM OCHOBAHUIO, U
I0CKOCTBIO, IPOXOoAsILeil uepes
BEPLINHY )

KomOuHanys Ten BpameHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN OKOJIO cdepsl; chepa,
BITMCAHHAs] B MHOTOTPAaHHHK WIIU B
TEJIO BpaIeHUs

MopaenupoBaTh peajibHbIC CUTYalluH Ha
SI3BbIKE TEOMETPHUH, UCCICAOBATh
MOCTPOCHHBIE MOJAECIIHU C
HCIOJIb30BAaHUEM I'€OMETPUUYECKUX
TTOHSTHH

OOBCHATD, KAKOE TEJIO HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
3JIEMEHTHI.

W3y4atb, OOBICHATB, KaK MOJYyYUTh
KOHYC MMyTEM BpaIllCHUs
MPSIMOYTOJILHOTO TPEYTOJIBHUKA.
M300paxarh KOHYC 1 €r0 CCUCHUS
IJIOCKOCTBIO, MPOXOAIIEH uepes3 0Ch, U
IJIOCKOCTBIO, IEPICHANKYIIPHOM K
OCH.

M3yuatk, pacrno3HaBaTh pa3BEPTKY
KoHyca. BrIBOIUTE, HCTIOIB30BAThH
(hopMyITBI 1711 BEIYUCIICHUS TUTOIIA U
0OOKOBOI1 MOBEPXHOCTH KOHYCA.
HaxonuTe miomnaayn ceyeHn,
MPOXOAIIUX Yepe3 BEPILIUHY KOHYCa
WM MEPIICHIUKYISIPHBIX €r0 OCH.
OOBSICHATD, KAKOE TEJIO HAa3bIBAETCS
yCEUEHHBIM KOHYCOM.

M3y4arh, 00BACHATH, KaK €0 TOJIYYUTh
MyTEM BpAILEHUS TPSIMOYTOJIBHOM
Tpanenuu. BeIBOIUTE, NPUMEHSITh
(hopMyITy JUTSI BRIYUCICHUS TUTOIIA U
0OKOBOI MOBEPXHOCTH YCEUEHHOTO
KOHYycCa

AKTyau3upoBaTh PakThl U METOIBI
IUIAaHUMETPUHU, PEIICBAHTHEIC TEME,
MPOBOJUTH aHAJIOTHH.

Pemiate cTepeoMeTpuueckue 3agaud,
CBSI3aHHBIC C TEJIAMH BPAILCHUS,
MOCTPOCHUEM CEUCHU TEJ BPAILLICHUS,
C KOMOWHAITMSIMY TN BpaIICHUS U
MHOTOTPaHHHUKOB Ha HAXOXJACHHUE
FCOMETPUUYCCKUX BEIUYHUH.

Cummetpust chepsl U mapa.
CtepeoMeTpUIeCcKIe 3a/1a4ui Ha
TOKa3aTeIbCTBO U BEIYUCIICHUE,
CBsI3aHHBIE CO cepoil U
[1apOM, ITOCTPOCHUEM UX
CEUCHUH IIOCKOCTBIO.
[TpuknamHble 3a70a9H,
CBsI3aHHBIE CO Chepoit U
[I1apoM.

[ToBTOpEHME: OKPYKHOCTH HA
[JIOCKOCTH, BEIYUCICHUS B
OKPYKHOCTH, CTAaHIapTHBIC
mo0o0us Paznuuneie
KOMOWHAIIUY TEJl BPAIICHUS U
MHOTOTPAaHHUKOB.

Samaun mo Teme «Tena n
MOBEPXHOCTH BPAIICHHSD»

[MOCTPOCHUEM CCUCHUM.
Vcrnonb30BaTh npu
pelIeHnH 3a/1a4
[TaHUMETpUIECKHE QaKThI
1 METOJIBI.

CpaBHUBATH U
AQHATM3UPOBATD
YTBEPKACHUS C LIETIBIO
BBISIBIICHHS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHuH.
AHATU3UPOBATH U
MOJICIINPOBATD Ha SI3bIKE
reOMETPUN pealibHbIE
CUTYyallH, CBA3aHHBIE C
KOHYCOM M LIHJIMHAPOM.
VccnenoBaTb HOCTPOECHHBIE
MOJIEJIN, B TOM YHUCIIE U C
MCTIONBb30BaHUEM ammapaTa
IreOpbl. AKTYaIn3upOBaTh
(haKTBl 1 METOBI
[TaHUMETPHH,
pelieBaHTHBIE TEME,
[IPOBOJHUTH aHAJIOTHH.
CB0OOIHO OTIEPHUPOBAThH
MOHATHSIMU: cepa U 1map,
LEHTP, PaJIyC, TUAMETP
cdepsl U mapa.
VccnenoBarh B3auMHOE
pacmnosnoxenue cepsl 1
[IOCKOCTH.
DopMynTupoBaTh
oIpenesieHue KacaTeIbHOM
[JIOCKOCTH K cepe.
JloKa3bIBaTh TEOPEMBI O
CBOWCTBE U MPU3HAKE
KacaTeJIbHOH MIIOCKOCTH.

BriBoauts popmymy st




lcronp30BaTh Ipu pCIICHUA
CTCPCOMCTPUYCCKUX 3a4a4

MJIAaHUMETPUYCCKUC (baKTI:I 1 METOAbI

3aJa4 Ha BBIYHUCJICHUC U
J10Ka3aTCJILCTBO.

MO).ICJ'II/II)OB&TB PpCaJIbHBIC CUTYAalluU Ha
A3BIKC TCOMCTPHUU, UCCIICIOBATH

IMOCTPOCHHBIC MOJICJIN C

HCIIOJIb30BAHUCM I'€COMCTPUICCKUX

MIOHATHHA

BBIYHCIICHHS TUTOLIAH
cdepbl uepes paanyc
cdepsl. PemmaTs
CTEpPEOMETPHYCCKHUE 3aJauH,
CBSI3aHHBIE CO cepoii U
[1apOM, HAX0XKACHHEM
rIoImaan cepsl u eé
qacTel, MOCTPOCHUEM
ceueHuid chepbl U mapa.
AHATU3UPOBATH U
MOJICTTMPOBATH Ha SI3bIKE
rCOMETPHH peaibHbIC
CHUTYaIlHH, CBSI3aHHBIC C
[mapom u cepoil.

Pernathk npocTeie 3a1auu, B
KOTOPBIX (PUTYPUPYIOT
KOMOHMHAIINH TEJ BPALLICHHS
1 MHOTOTPaHHHUKOB.
Vicrionb30BaTh IpU
peLICHUH 33134, CBI3aHHBIX
co cthepoii u mapom,
[UIAHUMETPUIECKUE (DaKThI
1 METOJIBL.

Perate crepeoMeTpudyecKue
33124, CBSI3aHHBIC C
TeIIaMH BpALICHHUS,
[MOCTPOEHUEM CECUCHHM Tel
BpaIlCHHS, C
KOMOHMHAIIUSMH TeJ
BpaICHUS 1
MHOTOTPaHHUKOB.
[TpoBOAUTB JTOTUUECKU
KOPPEKTHBIC JI0KAa3aTeIbHBIC
pacCyXICHUs NIPU PELICHHH
reOMETPHYCCKUX 3a/1ad,
CBSI3aHHBIX C
[EePIICHUKYISIPHOCTHIO
[JIOCKOCTEM.

AHaJ’II/ISI/IPOBaTB n




MOJICIINPOBATD Ha SI3bIKE
reOMETPUHN pealibHBIE
CUTYyallH, CBA3aHHBIE C
MHOTOTpaHHUKaMHU.
VccnenoBath MOCTPOCHHBIC
MOJIEJIN, B TOM YHUCIIE U C
MCTIONBb30BaHUEM armapaTa
aIreOpbl

AHauTHUYECKAS
reoMeTpus
(15 u)

[loBTOpEHNE: KOOPAMHATEI
BEKTOpPA Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, CKATSIPHOE
MPON3BEICHIE BEKTOPOB,
BBIUMCIIEHUE YIJIa MEXTY
BEKTOPAaMU B IPOCTPAHCTBE.
YpaBHEHUE NPAMOH,
MPOXOAAIIEH Yepe3 1BE TOUKH.
Y paBHEHHUE TIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
MIOCKOCTH B OTPE3Kax
BexTopHOe npon3BecHUE.
JInHeliHbIe HEpaBEeHCTBA,
NTMHENHOE TPOrpaMMHPOBAHNE
AHaJTUTHYECKUE METO/IBI
pacuéTa yria Mexay NpsIMBIMU
1 TUTIOCKOCTSIMU B
MHOTrorpanHukax. ®opmyina
[paccTOsTHUS OT TOUKH 10
[IOCKOCTH B KOOpAWHATAX.
Haxoxnenne paccTosHUM OT
TOYKH JI0 TIFIOCKOCTH B KyO€ U
MPaBUJILHON MUpaMue

AKTyaJIn3upoBaTh (PakTel U
METObI IUTAHUMETPUH,
[pEJICBaHTHBIC TEME,
[IPOBOJIUTH aHAJIOTUU.
CBOIUTH NEUCTBUS C
BEKTOPaMU K aHAJIIOTHUYHBIM
MEUCTBUSAM C UX
KOOpIUHATAMU.

BcnomMHUTh onpenencHue
CKAJIIPHOTO YMHOXCHUS U
ero cBorcTBa. BLIUMCIATE ¢
[MOMOIIBIO CKASIPHOTO
YMHOKEHHUS JITTUHBI
BEKTOPOB, YTIIbI MEXKITY
HUMH, yCTAHABIUBATH
[EPICHIUKYIIPHOCTh
BEKTOPOB.

BriBouTH ypaBHEHUE
[IOCKOCTH U POPMYITY
pacCTOSIHUS OT TOYKHU J0
MIOCKOCTH. Pemars 3amaumn,
coueTasi KOOPIUHATHBIN U
BEKTOP- HBIA METO/IBI.
[IpoBOAUTE TIOTUYECKU
KOPPEKTHBIE 1I0Ka3aTeIbHbBIC
paccy>KJICHUS P PEIICHUHN
FCOMETPUYCCKUX 3a7a4 Ha
[IPUMEHEHUE BEKTOPHO-
KOOPIUHATHOTO METO/IA
AHaTU3UPOBAThH U

MOACIIUPOBATH HA A3BIKE




FCOMETPUHN peabHBIC
CUTYaIH, CBsI3aHHbBIC
BEKTOPAMHU U
KOOpIWHATAMH.
VccnemoBath MOCTPOCHHBIC
MOJICTIH, B TOM YHCJIE U C
MCIIONIb30BAHKMEM arapara
IreOpHI.

Hcronb30BaTh
KOMTIBIOTCPHEIC
[IPOrpaMMBbl. 3HAKOMHUTKCS C
MCTOPHUEH pa3BUTHS
MaTEMaTUKU

[ToBTOpEHUE,
0000IIICHIE

1 CUCTEMAaTH3aIUS
3HaAHUI

(15 gacoB)

CeuceHusI MEHOTOTPAHHHUKOB:
CTaH/IapTHBIC MHOTOTPaHHUKH,
METOJT CJICZIOB, CTaHIapTHHIC
[IOCKOCTH, TIEPECCUCHUS
MPSIMBIX U TUIOCKOCTEH
[lapamienbHbIe IPSMBIC U
[IOCKOCTH: TIapaJlIeIbHEIC
CEUCHUS, PacYET OTHOIICHUH,
YTIIBI MEXKTY
CKPEIIMBAIONUMUCS TIPSMBIMA
[leprieH UKy ISpHBIE TIPSIMBIC U
[IOCKOCTH: CTAHJAPTHEIC MMaphl
MEPIICHTUKYIIIPHBIX
MIOCKOCTEU U MPSIMBIX,
CUMMETPUU MHOTOTPaHHUKOB,
TeopeMa 0 TpEX
MEPIICHTUKYIISPaX,
BEIYMCIICHUS JJIUH B
MHoOTorpanHuKax [loBropenue:
IO MHOTOYTOJILHUKOB,
(hOpMYJITBI JJTSI TUTOIIAJICH,
COO0OpaKeHHS OO0
[Inomany ceuennit
MHOTOTPAHHUKOB: TUTOIIIATH
MOBEPXHOCTEH, pa3pe3aHus Ha

JacTH, COOOpaxKeHUs TOA00Us

CTpOUTH CCUCHUSI.

Pemats crepeoMeTpudeckue
3aJa41 Ha JOKAa3aTeIIbLCTBO
MaTEMaTHICCKUX
OTHOIIICHUI, HAX0XKICHUC
FCOMETPUUYCCKUX BETUUUH
(A7UH, YIIIOB, IUIOMIAACH,
00BEMOB).

M cnons30BaTh pu
pelIeHun
CTEPEOMETPUUECKUX 3a7a4
[TAHUMETPUYECKUE (PAKThI
1 METOJIEL.

[IpoBOAUTE TIOTUYECKU
KOPPEKTHBIE 10Ka3aTeIbHbBIC
paccy>KJICHUS P PEIICHUHN
CTEPEOMETPUUECKUX 3a/1ay.
CpaBHUBATH U
AHATU3UPOBATH pealbHbIC
CUTYaIlUH U BHISBIIATH
BO3MOKHOCTB €€
MOJICIIUPOBAHUS HA SI3BIKE
TCOMETPHUHU.

MopenupoBaTh peabHyIO
CUTYAIIHIO Ha SI3bIKE

TCOMCTPUHN U UCCITICAOBATH




[IOCTPOEHHBIE MOJICIH, B
TOM YHCIIE U C
MCIIONIb30BaHKMEM arapara
anreOpsl. Mcmonp3oBath
KOMITbIOTEPHBIE TPOTPAMMBI
[IpU pELICHUH 3a/1a4

O6BEM
MHOTOrpanHuka (17

1)

00béM Tena. O0BEM
MPSMOYTOJILHOTO
napaenenuneaa. 3axaun oo
YIABOCHUH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIINH yTJa.
CTepeoMeTpUUYECKUE 3a1a4u,
CBSI3aHHBIC ¢ 00BEMOM
MPSMOYTOJILHOTO
napauIeNienumne/ia.
[TpuknagHble 33034,
CBSA3aHHBIC C BHIUUCIICHHECM
00BEMA MIPAMOYTOJIEHOTO
napauIeNienumne/ia.

OO0BEM MPSIMON IPUBMBIL.
CrepeoMeTpUUYeCKUE 3a1a4u,
CBA3aHHBIC C BRIYHCICHUCM
00BEMOB MTPSIMOM TIPU3MEL.
[TpuknamHble 3a70a9H,
CBSI3aHHBIC C 00BEMOM TIPSMOA
npu3Mbl. Berarcnenue
00BEMOB TEJI C TIOMOIILIO
onpeAeEHHOr0 UHTETpaa.
O0BEM HAKTIOHHOH TPU3MBI,
MTHPaMUIbL.

dopmyia 00bEMa TUPAMHUIEL.
OTHOIIICHHE 00HEMOB ITUPAMHUT
C OOIIKUM YTJIOM.
CtepeoMeTpUUYeCKUe 3a1a4u,
CBsI3aHHBIC ¢ 00BEMaMH
HAKJIOHHOM MPU3MBI,
MTHPaMUIbL.

[TpukIagHBIE 331a9H MO TEME
«OOBEMBI TEI», CBI3AHHBIC C

CB0OOIHO OTIEPHUPOBAThH
MOHATUSMU: 00BEM Tela,
00BEM IIPSMOYTOJILHOTO
napajielenumesa.
dopmyupoBaTh OCHOBHBIE
cBOWCTBa 00BEMOB.
Jloka3biBaTh TEOpeMy 00
00BEME TPSMOYTOJILHOTO
napajviesenumnea,
CIIEICTBUS U3 HEE.
Pa3pe3aTb MHOTOTpaHHUKH,
MepeKIIaIbIBaTh YacTH.
Perate cTepeoMeTpudYecKue
33124, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMa
[PSIMOYTOJIEHOTO
napaJuiesienune 1a, Mpu3Mbl.
CpaBHUBATH U
QHAITM3HPOBATH
YTBEPIKICHUS C LEITBIO
BBISIBJICHHS JIOTUIECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHuH.
AHaIM3UPOBATH U
MOJICTTMPOBATH HA SI3BIKE
rCOMETPHH peaibHbIC
CHUTYaIlHH, CBSI3aHHBIC C
00BEMOM MPSMOYTOIEHOTO
apasuiesienumne 1a, Mpu3Mbl,
mupaMuibl. MccnenoBatsb
[OCTPOCHHBIC MOJICITH, B

TOM YHCJIC U C




00bEMOM HAKIIOHHOU TIPU3MBI,
HPaMHIBIL.

[Tpumenenue 00BEMOB.
BrruricieHre pacCTOSHUS 10
TUIOCKOCTH

MCIIOJIb30BAHKMEM arllapara
IreOpEI.

BrIBOIUTE OCHOBHYIO
WHTErpanbHyI0 GpopMyy
U151 BEIYMCTICHUS! 00BEMOB
TeJL.

Jloka3biBaTh TEOpEMY 00
00bEME HAKIIOHHOW MTPU3MBI
Ha IPUMEpPEe TPEYTONbHON
[IPU3MBI U IS
[IPOM3BOJILHO MTPU3MBI.
Jloka3wiBaTh TEOpPEMY: 00
00bEME MUPaMUJIBL,
(hopMynHpOBaTh CIEACTBUS
13 Hee: 00bEM yCeuEHHOM
mpaMujIsl. BEIBOTUTH
(hopMyITy JUTSI BRIYUCIICHUS
00BEMOB yceu€HHON
TUpaMUIBI

O0BEMBI TET (5

)

ITousitue 06 006éMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEJl.

O0BEM nUIHHIPA, KoHyca. O0BEM
[1apa v miomazb chepsl
[Tomo6HbBIC TeNa B MPOCTPAHCTBE.
COOTHOIICHHS MEXKTY TIOIIASIMU
MOBEPXHOCTEH, 00hEMaMU
[10JOOHBIX TEl

AKTYaTM3upOBaTh (GaKThl © METOIBI
TUTAHUMETPUH, PEICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.

BrIBOAUTE, UCTIONB30BATH (DOPMYITBI
00BEMOB: TIPU3MBI, [IJIUHJIPA,
MUPaMUIbl, KOHYCa; YCCUEHHOU
MUPaMUIBI M YCEUEHHOTO KOHYCA.
Pemarhb cTepeoMeTpudeckue 3a1auu,
CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB.
DopMyaupoBaTh ONpeeICHIE
IIIAPOBOT0 CErMEHTA, IIIAPOBOTO CJIOS,
apoBoro cexropa. [IpumeHsaTs
(hopMyITBI TSI HAXO0XKIEHUS 00BEMOB
IIIAPOBOT0 CETMEHTA, IIIAPOBOTO
CEKTOpa

Pemath crepeoMeTpruUecKue 3a1a4H,
CBsI3aHHBIC C 00BEMOM IIapa u
TUTOIIAJTBIO Chephl.

MOI[CJ'II/II)OB&TB PpCaJIbHBIC CUTYAalluU HA

A3BIKC TCOMCTPHUHU, UCCIICIOBATH

ITnomaau
[MOBEPXHOCTH U
00BEMBI KPYTJIBIX TEI
(99)

O0béM 1ruHApa. Teopema 06
00BEME MIPAMOTO IWINHAPA.
[T1omau 00KOBOM U ITOJTHOMN
MOBEPXHOCTH [UIHH/PA
Brrarcnenne 00bEMOB T C
MOMOIIIBIO OMIPEICIIEHHOTO
nHTerpana. O0bEM KoHyca.
[T1omau 00KOBOM U ITOJTHOMN
MOBEPXHOCTH KOHYCA.
CrepeoMeTpUUYeCKUe 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB ITWIIHHPA, KOHYCA.
[TpuktagHbIe 331a41 110 TEME
«OOBEMBI U TIOMAAN
moBepxHOCTel Ten. O0bEM
[1apa U M1apoBOT0 CEKTOpa.
Teopema 06 00bEMe mIapa.
[Tnomane cdepsl.
CrepeoMeTpUUYECKUE 3a1a4u,

CBA3aHHBIC C BBIYHMCIICHUECM

CB0OOIHO OTIEPHUPOBAThH
[TOHSTUAMU: 00BEM Tela,
[JI0M1a (b TOBEPXHOCTH.
DopMyIHpOBaTH OCHOBHBIE
CBOMCTBAa 0OBEMOB.
Jloka3bIBaTh TEOPEMBI: 00
00BEME MIHHIPA; 00
00bEMe KOHYyCca. BEIBOAUTH
(hOpMYyIIBI JIsT BEIYUCTICHUS
00bEMa yceuEHHOT 0 KOHYCa.
MccnemoBarh MOCTPOCHHBIC
MOJICIIH, B TOM YHCJIC U C
HCIIOJIb30BAHKMEM arapara
IreOpEI.

3HAaTh BO3MOXKHOCTHU
pelIeHus 3a71a4d Ha
[TOCTPOCHUE ITUPKYJIEM U
MTUHEHKOH, 0 KITaCCUUECKUX
HEepa3pelINMBIX 33aa9ax.

CB00OOIHO ONIEpUPOBAThH




MOCTPOEHHBIE MOJAECIIHU C
HCIOJIb30BAaHNEM I'€OMETPHUUECKIX
TTOHSITHH.

AKTyaJIM3upoBaTh PaKThl U METOIBI
IUIAaHUMETPUHU, PEIICBAHTHEIC TEME,
MPOBOJUTH aHAJIOTHH.

Pemiate cTepeoMeTpuueckue 3agaud,
CBsI3aHHBIE C COOTHOILIIEHHUEM 00BEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TS B
MIPOCTPAHCTBE.

MopaenupoBaTh peajibHbIC CUTYallu1 Ha
SI3BIKE TEOMETPHUH, UCCICAOBATh
MOCTPOCHHBIE MOJAECIIHU C
HCIOJIb30BAaHUEM I'€OMETPUUYECKUX
TTOHSTHH

00BEMOB I1apa, MapoBOrO

CCIMCHTA, IapOBOT'0 CCKTOPA.

[IpukiiagHbie 3a1a4U 110 TEME
«OO0BEMEI TEI», CBI3aHHBIE C
00BEMOM IIapa U MIIOMIA B0
cephl.

COOTHOILIEHUS MEXKITY
MUIOMIA/IIMU TIOBEPXHOCTEH U
00BEMaMH IOJOOHBIX TEIL.
[TonoOHbIE TEA B
mpocTpaHcTBe. M3mMeHeHHe
00BEMa IPH 1TOTOOUH.
CrepeoMeTpUUYeCcKUe 3a1a4u,
CBSI3aHHBIE C BBIUHCIICHHEM
00BEMOB TeJ U ILIOMIAIEH
MMOBEPXHOCTEN

MOHSATHSIMHU: IIAPOBON
CETMEHT, IIapOBOU CIIOH,
[1apOBOM CEKTOP,
OCHOBaHHE U BBICOTA
CEerMEeHTa, OCHOBAHUE U
BBICOTA IIAPOBOTO CJIOSL.
BriBoauTh hopMyItbl 1st
HaXx0KIeHUs 00BbEMOB
[1apOBOTO CErMEHTA,
[1APOBOT'O CEKTOPA,
rIoIaan cQepsl.
Jloka3biBaTh TEOpEMy 00
00BEMeE mapa.

Pemrats crepeomeTpudeckue
3a1a4uu, CBA3aHHBIC C
00BEMOM I1apa, IapoBOTO
CErMEHTa, IIapOBOTO
CEKTOpa, IITOLIAaIbI0 CHEpPHI.
CpaBHUBATH U
AQHATN3UPOBATD
YTBEPKACHUS C LIETIBIO
BEISIBIICHHS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHuH.
AHATU3UPOBATH U
MOJICIIUPOBATh Ha S3bIKE
reOMETPUU pealibHbIE
CUTYyallu, CBA3aHHBIE C
00BEMOM I1apa, IapoBOTO
CErMEHTa, IIapOBOTO
CErMeHTa, IO b0
cephl.

CB0OOIHO OTIEPHUPOBAThH
[MOHSATHEM: TOJOOHBIE TEa
B IPOCTPAHCTBE.
Brraucnsats 006EMBI TET €
[MOMOILBIO OIIPECTIEHHOTO

MHTCTpaJia.




Pemmarh crepeoMeTpuiecKue
3a1a4d, CBSI3aHHBIE C
COOTHOIICHUSIMU MEXKTY
[I0MIAIIMU TIOBEPXHOCTEH
1 00bEMaMU MOTOOHBIX TEI.
[IpOBOAMTE JIOTHUYECKH
KOPPEKTHBIC JOKa3aTeIbHbIC
PacCyXJICHUS TIPU PEIICHUN
TCOMETPUICCKIX 3a7ad,
CBSI3aHHBIX C BEIYUCIIEHUEM
00BEMOB TEJ C IOMOIIBIO
OIpPEeAENEHHOrO UHTErpaa,
HAXO0XKIECHUEM
COOTHOIICHUS MEXK]TY
[I0MIAIIMU TIOBEPXHOCTEH
1 00bEMAaMU MOTOOHBIX TEI.
AHATU3UPOBATH U
MOJICTTUPOBATh Ha SI3bIKE
FCOMETPUHN peaTbHBIC
CUTYaIH, CBS3aHHEIC C
00BEMaMU U
[TOBEPXHOCTSIMH TEJI, Ha
TOKa3aTeabCTBO U HA
HAXO0XKIEHUE
FCOMETPUYCCKUX BEITUYNH




BexTops!l 1
KOOpAWHATEI B
[IPOCTPAHCTBE
(10 v)

BeKTOp Ha IIJIOCKOCTH U B

npoctpaHcTBe. CloKeHHE U

BbIYUTAHUC BCKTOPOB.

'YMHOKEHHE BEKTOpa Ha YHUCJIO.
PasnoxxeHue BekTopa 1no Tpém
HEKOMILUIAHAPHBIM BEKTOPAM.
[IpaBwiio napannenenunena.
Pemenne 3anad, CBI3aHHBIX C
MPUMEHEHNEM TPaBUII ICHCTBUI

BCKTOpaMu.
HpﬂMoyFOJIBHaH CcHuCTEMa

KOOpAWHAT B IPOCTPAHCTBC.

KoopauHatel BeKTOpA.
[IpocTeitiue 3anauu B
KOOpAMHATAX. YTOJ MEXKIY
BekTopaMu. CKaIspHOE
MPOU3BE/ICHIE BEKTOPOB.
BrrurcnieHe yriioB MexIy
MPSIMBIMH U TUIOCKOCTSIMU.

C

KoopamHaTHO-BEKTOPHBIN METOA

I[IPpU PCIICHUN TCOMCTPUUCCKUX

3amau

AKTya3upoBaTh PaKkThl U METOIBI
IUIAaHUMETPUHU, PEIICBAHTHEIC TEME,
MPOBOJIUTH aHAJIOTHH.

OnepupoBath MOHATHUEM BEKTOP B
MIPOCTPAHCTBE.

DopMynHpOBATH IPABUIIO
MapayIeNIeUIe /1A P CIOKECHUU
BEKTOPOB.

CkJ1abIBaTh, BHIYUTATH BEKTOPHIL,
YMHOATh BEKTOp Ha YUCTIO.
3yuaTh OCHOBHBIEC CBOMCTBA 3TUX
onepauuii. JlaBaTh onpeaencHue
MPSIMOYTOJILHOM CUCTEMBI KOOPAUHAT B
MIPOCTPAHCTBE.

Bripazutb KOOpAUHATHI BEKTOPA Yepe3
KOOPJIMHATHI €TO KOHIIOB.

BBIBOUTE, HCIIONIE30BaTh (POPMYITY
TUTMHBI BEKTOPA U PACCTOSHUS MEXTY
TOUYKaMU. BeIpaxkaTh CKaJsipHOE
MPOU3BEACHUE BEKTO- POB UEPE3 UX
KOOPJIMHATHI, BEIYUCISATE YTOJI MEXIY
NIBYMsI BEKTOpaMHU, IBYMs IPSIMBIMHU.
Haxoauts yroa Mexty npsaMoi u
IJIOCKOCTBIO, YTOJ MEX]TY ABYMS
INIOCKOCTSIMU aHAIMTUYCCKUMHU
METO/IaMH.

BrIBOAUTE, HCTIOB30BATH (hOPMYITY
PacCTOSTHUS OT TOUKH JI0 IJIOCKOCTH

JBrxenus (5 1)

JIBI>KEHMS IPOCTPAHCTBA.
OTto0paskeHus. {BHKeHUS U
paBeHcTBO ¢Guryp. Oomue
CBOIiCTBA ABYDKEeHUI. BUabl
NBIDKEHUHN: TTapalljIeIbHBIN
MePEHOC, EHTPaJIbHAS
CUMMETpUS, 3epKajIbHas
CUMMETpPHUS, TOBOPOT BOKPYT
npsimoid. [IpeobpazoBanust
nono6us. [Ipsamas u cdepa
Olinepa.

['eomeTpuueckue 3a1a4u Ha
MpUMEHEHHUE JIBIKCHUS

[IpuMeHATh IpaBHUiIa
BEITIOJIHEHUS TEHCTBHI
CJIOXKEHUS Y BEIYUTAHUS
BEKTOPOB, YMHOXECHUS
BEKTOPA Ha YKCIIO TPU
peLICHUN 3aa4.

HaxoauTh KOOpIUHATHI
BEKTOpA B JAHHOM 0a3uce u
CTPOUTH BEKTOP IO €ro
KOOpIUHATAM.

BcnoMHUTH onpenencHue
CKaJISIPHOTO YMHOXKEHUS U
ero cBoicTBa. BEIUMCIATE ¢
[MOMOIILBIO CKASIPHOTO
VMHOXCHHS JJTUHBI
BEKTOPOB, YTl MEXKITY
HUMU, YCTaHABIIUBATh
[IePIICHINKYIIPHOCTh
BEKTOPOB.

AHAITH3UPOBATh U
MOJICTTUPOBATh Ha SI3bIKE
CCOMETPUU pPealIbHbIC
CUTYaIH, CBS3aHHEIC C
(hM3UYECKUMU BEKTOPHBIMU
BEJIMYMHAMU.

M cronms30BaTh Mpu
pEIICHUY 33124, CBI3aHHBIX
C BEKTOpaMHu B
[IPOCTPAHCTBE,
[TAHUMETPUUYECKUE (haKThI
1 METOJIEL.

CB0OOIHO OTIEPHUPOBAThH
[MOHSTUSAMU: OTOOPaXKCHHE
[TPOCTPAHCTBA Ha ceos,
IBU>KEHUE IPOCTPAHCTBA;
[IEHTpalbHAs, OCEBas U
3epKajbHasi CAMMETPUH,
MapauIeIbHBIN IEPEHOC;

aBEHCTBO U I101001€




uryp.

Jloka3bIBaTh yTBEPKACHUS O
TOM, YTO IICHTpaIbHAs,
0ceBasl M 3epKanbHas
CUMMETPHUH, TapajIIeIbHBINA
[EPEHOC SIBISIOTCS
NBIDKEHUAMU. BBITONHATD
[MpeoOpa3oBaHMs MOA00MS.
OnepupoBaTh MOHATUSMHU:
npsmas u cepa Diinepa.
Pemrats reomeTpruecKue
3aa4H C HCIIOJIb30BaHUEM
IBYOKCHUM.

Vcrnionb30BaTh npu
pelIeHUH 3a7a4 ABHKCHUS
[IPOCTPAHCTBA U UX
cBoiicTBa. CpaBHMBATH U
AQHATN3UPOBATD
YTBEPKACHUS C LIETIBIO
BBISIBIICHHS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHuH.
VccrnenoBath MOCTPOCHHBIC
MOJICTIH.

Vcnonb30BaTh HU(poBbIE

pecypchl

IToBTOpEHME,
000011IeHNE

17
CHCTeMaTH3aIHs
3HaHui (7 1)

OcHoBHBIE QUTYPHI, (DaKTHI,
TEOpPEMBI Kypca MJIaHUMETPHH.
3agauu IIIAaHUMETPUHU 1 METOIbI
VX PELICHUSI.

OcHoBHBIE QUTYPHI, (DaKTHI,
TEOpPEMBI Kypca CTEpEOMETPHUH.
3agauu CTEPEOMETPHUN U METOIBI
MX PELICHUSI

Pemiate mpocreiiue 3agaun Ha
HAXOKJCHUE IJIUH U YIJIOB B
rEOMETPUICCKUX (PUTypax, MPUMEHSTh
teopemy I[ludaropa, TeopeMsl CHHYCOB
U KOCUHYCOB.

Haxoauts miomaas MHOTOYTOJIbHUKA,
kpyra. PacrioznaBath moio0HbIC
(buryphl, HAXOAUTH OTHOIICHUS JUTHH 1
ILIOIIAACH.

Hcnons30BaTh IpU pelieHUN
CTEPEOMETPUYUCCKUX 337124 (DaKTHI U

[ToBTOpEHuUE,
0000111eHKE

1 CUCTEMATH3aI[Us
3HAHUH

(17 4)

O0o0uiaromee MOBTOpEHHE
MOHSATHIA U METOJOB Kypca
reometpun 10-11 xnaccos,
cHCTEeMaTU3aIMs] 3HAHHUH.
VcTopust pa3BUTHS
CTEpEOMETPHHU KaK HAYKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Perats crepeoMeTpudeckue
3a7a4M Ha JOKA3aTeIbCTBO
MaTeMaTHYCCKHIX
OTHOIIICHUH, HAXOXKICHUE
FCOMETPUICCKUX BETUYNH
(A7UH, YIIIOB, IUIOMIAACH,
00BEMOB).

M crons30BaTh Ipu
pelIeHun
CTEPEOMETPUUECKUX 3a7a4

MJIAHUMCTPUICCKUC q)aKTLI




MCTO/IbI INTAHUMETPUU

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOMN ITIPOI'PAMMBbBI

BA3OBbI YPOBEHbD

10 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

7 I'eomerpus




7.1

OHGpI/IpOBaTL IMOHATHUAMU: TOYKA, IIpsAMast, MIOCKOCTb

7.2

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PELICHUU

rCOMCTPHUYCCKUX 3a1a1

7.3

OHGpI/IpOBaTL MNOHATHUAMU: MNAPAJUICIBHOCTE MW NCPIHCHAUKYIAPHOCTDH

MPSIMBIX U IIJIOCKOCTEMN

7.4

KnaccugummpoBarh B3auMHOE pacrooKEHUE MPSIMBIX M TUIOCKOCTEH B

IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMU: JBYTPaHHBIN yroJl, TPaHU ABYTPAHHOTO YIJIa,
peOpo ABYIpaHHOTO yIiia, TMHEHHBINA yroil ABYTPAaHHOTO yIJia, FpaaycHas

Mepa ABYTPaHHOTO yria

7.6

OnepupoBaTh MOHATHUSMU: MHOTOI'PDAHHUK, BBINYKJIBIA M HEBBITYKJIBIH

MHOT'OTpaHHUK, 3JICMCHTBI MHOTOI'pPaHHUKA, HpaBHHBHLIﬁ MHOT'OIrpaHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BUIBl MHOTOIPAaHHUKOB (IMpaMuja, NpU3Ma,

IIPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo)

7.8

KnaccupummpoBarb  MHOTOrpaHHMKH, BBIOMpass ~ OCHOBaHUS  JUIA
kinaccuukanuy  (BBIMYKJIBIE U HEBBINYKJIbIE  MHOTOTPAaHHHKH,
[IPaBUJIBHBIE MHOTOIPDAHHMKH, IIpsSMbIE M  HAKIOHHBIE IIPU3MBI,

napajuieJIenuneb)

7.9

OnepupoBaTh MIOHATUSAMH: ceKymas IIJIOCKOCTB, ceyeHue

MHOT'OT'paHHUKOB

7.10

OOBACHATH NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOIPAaHHHUKOB,

HCIOJIB3YA MCTOM CJICIOB

7.11

CtpouTh ce4YeHUsI MHOTOTPAaHHUKOB METOJIOM CJIEAOB, BBIMOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUryp:

BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1a4n Ha HaXO0XJIEHHE T€OMETPUUECKUX BEIMYUH MO0 0Opas3iam
WM aNroOpuTMaM, INPUMEHss U3BECTHBIC AHAIMTUYECKUE METObl IIPU
pelIeHUN CTaHAAPTHBIX MATEeMAaTUYEeCKUX 3a7a4 Ha BBIYUCIICHUE
pPacCTOSTHUN MEXIY IBYMs TOYKaMM, OT TOYKH JO MPSAMOM, OT TOYKU 10

IMJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MTPAMBIMHA

7.13

Pemarn 3aa4u Ha HAXOKACHUC I'COMCTPUICCKUX BCIUYHH 110 06pa3uaM
HJIN aJiIrOpuTMaM, IMPUMCHSASA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BBIYHUCJICHHUC YIJIOB

MEXIY CKPEIIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMONM U INIOCKOCTBIO,




MEXIY INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00BbEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOT'OIPAaHHHKOB
(mpu3ma, mupaMuaa) ¢ IPUMEHEHUEM (OPMYJI, BEIYUCIIATH COOTHOLICHUS
MEXIY IJIOIIAaIMU IMOBEPXHOCTEM, o0béMamu MOA00OHBIX

MHOT'OTpaHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTypHI

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTb W HHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEJCTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpuMeHsATH reoMeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEAIONArallluX HECKOJIbKO IIAroB pELICHMs, €CIU YCIOBUS

MPUMEHEHHUS 3aJIaHbl B SBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIINEe NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

7.19

IIpuBoAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAE U

JKHU3HHU, paCliO3HABaTh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

7.20

[TpuMeHATH MoJTyuYeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAIM3UPOBATh PeabHbIC
CUTyallud ¥ TPUMEHSTh HM3yYCHHbIE MOHATHUS B TPOLIECCE IOUCKA
pelieHus MaTeMaTHYECKU chopMyIHPOBAHHON npoOIeMsl,
MOJICJIMPOBATh peajibHbIe CUTYallMd Ha SI3bIKE T€OMETPHH, HCCIEeI0BaTh
MOCTPOCHHbIE MOJETH C HCIIOJIb30BAHUEM T'€OMETPUYECKUX TMOHATHH H
TEopeM, amrnapara aareOpsl, pears NPaKTHUYECKUE 33aau, CBA3aHHBIC C

HaXO0XKIACHUCM I'COMCTPUICCKUX BCININH

11 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

6

I'eomerpus

6.1

OnepupoBaTh NOHATHAMHU: IHJIUHIPHYECKAsi TOBEPXHOCTh, 0Opa3yromue
LUJIUHAPUYECKOW IMOBEPXHOCTH, LWIMHIP, KOHUYECKAs IOBEPXHOCTD,
oOpasyioliie KOHHYECKOH  TMOBEpPXHOCTH, KOHYyC, cdepudeckas

IMOBEPXHOCTH




6.2 Pacnio3HaBath Tena BpaeHus (IMIIMHAP, KOHYC, cdepa U mmap)
6.3 OOBACHATH CIIOCOOBI MOJTyUEHHSI TEJ BPaILCHHS
6.4 KnaccudumnmpoBaTs B3aUMHOE pacoNiosKeHUE CEephl U MIIOCKOCTH
OnepupoBaTh TMOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IApOBOTO CJI0S, IAPOBOM CEKTOP
6.6 Beruncnsate 00bEMBI W TUIOIMIATM TOBEPXHOCTEH TEN BpaIICHHS,
' TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (PopMyT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIM B cdepy H
6.7 OMKCAHHBIN OKOJIO cdepsl, cepa, BMcaHHAST B MHOTOI'PAaHHUK HITH TEIIO
BpaIlICHUS
6.8 BBIYHCIATE COOTHONIICHHS MEXKIY IUIOMAASIMH TOBEPXHOCTEH W
' 00BbEMaMH OTOOHBIX TEI
6.9 N3o00paxaTh nzydaemble QUTYPHI OT PYKH M C TMPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tel
BpaIlICHUS
W3Briekath, WHTEPOPETUPOBATH M MPEOOPa3OBHIBATH HWH(OPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpPEICTABICHHYIO Ha
yepTekax U pUCyHKaX
[TpumensTh TeOMeTpUYeCKrue (PaKThI AJISI PEHICHUS CTEPEOMETPUIECKUX
6.12 3a7a4, MPEIOIararolluX HECKOIBKO IIaroB PEUICHUs, €CJIA YCIIOBHS
MIPUMEHEHUS 3aJIaHbl B SBHOU (hopMe
6.13 OrnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
BEBITIONHATE JOEHCTBUSL CIIOKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB H
6.14 YMHOXKEHUSI BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMU CBOWCTBAMH OHH
001amaroT
6.15 [TpuMeHsITh IPaBUIIO TapaslIeIeHIIe 1A TIPU CI0KCHHH BEKTOPOB
OnepupoBaTh MOHATUSMHU: JCKAPTOBHI KOOPJIWHATHI B TMPOCTPAHCTBE,
6.16 BEKTOpP, MOJIYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA,
' VIOl MEXIy BEKTOpaMH, CKalsIpHOE TMPOU3BEACHHE BEKTOPOB,
KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBI
6.17 HaxomuTth cymMMy BEKTOpPOB M MPOU3BEACHHE BEKTOpA HA YHCIO, IO

MEXly BEKTOpaMH, CKaJIIPHOE ITPOU3BENECHUE, PACKIIAAbIBATh BEKTOP 110




JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aznaBatTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate mpocredinue TeOMETPUYECKHME 3aJayd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO METOJa

6.20

Pemarn 3aJadyl Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOILICHUU U
HAaXOKACHUC IT'COMCTPUUICCKUX BCIUYHUH I10 06pa3uaM W aJIrOpUTMam,
MMPUMCHAA HU3BCCTHBIC METOABI npu pemiCHUN CTaHAApPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH NpOCTEHIINE MPOrPpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

6.22

IIpuBoaUTH NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKHU3HHU, paClliO3HABaTh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

6.23

[IpuMeHSATH TONlydYeHHBbIE 3HAHMA HA TPAKTUKE: aHAJTU3UPOBAThH
peanbHblEe CUTYallMM W TPHUMEHSATh WM3YYECHHBIC TMOHATHS B IpoLecce
MIOWCKA pELICHUS MaTeMaTh4ecku c(opMyIupoBaHHONH MpoOIEMBI,
MOJICIMPOBATh peajbHbIC CUTyallud Ha S3bIKE T€OMETPUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIEIH C HMCIIOJIb30BAaHHEM TI'€OMETPUYECKUX MOHATUN U
TeopeM, amnmnapara aireOpbl, perarh MPaKTUYECKUe 3a/1a4H, CBSI3aHHbIE C

HaXOXKIACHUCM I'COMCTPUICCKUX BCININH

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOMN ITIPOI'PAMMBbBI

YIJIYBJIEHHBIN YPOBEHbD
10 KVIACC
Koxn .
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpOBEPsSIEMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeiHero o0mero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
79 [IpuMeHSATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS U3 HUX NPU PEUICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MNOHATHAMHU: MAPAJUIETBHOCTh UM NEPHEHAUKYISAPHOCTD
' OPSIMBIX U TIOCKOCTEH
74 KnaccuduupoBarh B3aUMHOE pPACIIONOKEHHE MPSAMBIX M IUIOCKOCTEH B

IIPOCTPAHCTBE




7.5

OnepupoBaTh NMOHATUAMM: JBYI'PAHHBIM yToJI, TPAHU JBYI'PAHHOIO YIJIA,
peOpo IBYTrpaHHOTO yria, JIMHEHHBIM yroj IBYTPaHHOTO yria, TpaxycHas
Mepa ABYTPaHHOTIO yria

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOTOI'PAHHHK, BLIHyKJIBIﬁ n HCBBIHyKJIBIﬁ
MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'pPaHHUKA, HpaBHHBHBIﬁ MHOT'OI'paHHUK

7.7

PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHMKOB (NHMpamMuzaa, MpU3MA,
NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)

7.8

KnaccudumupoBaTb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS s
KJaccu(UKauuy (BBIMYKIIbIE U HEBBIYKIIbIE MHOTOIPAaHHHUKH, NPABHIbHBIC
MHOT'OTPaHHUKH, NPSMbIE U HAKJIOHHBIE MIPU3MBI, TApaJJIEIIECTIUIIE bI)

7.9

OHepI/IpOBaTB MOHATHUAMU: CCKYIIAA MIIOCKOCTh, CCUCHUC MHOI'OI'PAaHHUKOB

7.10

OOBSACHATH MPUHLHUIBI TIOCTPOCHUSI CEUYECHHI MHOTOTPAHHUKOB, HCIIONB3YS
METOJI CJIEJIOB

7.11

CTpOI/ITI: CCUCHUA MHOTI'OI'PaHHHUKOB MCTOAOM  CJICHOB, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTY:
BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HAXOXKACHUC TCOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WiIn ajJroputMam, MOpPUMCHAA HU3BCCTHBIC AHAIUTUYCCKHUEC MCTOAbI IIpHU
peuicHun CTaHAAPTHBIX MaTEMAaTHYCCKHUX 3aga4 Ha BBIYUCIICHUC
paCCTO}IHI/Iﬁ MCXKAY ABYMA TOYKaAMH, OT TOYKH OO Hp}IMOfI, OT TOYKHIOO
IIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS MMPSIMBIMHA

7.13

Pemate 3amaun Ha HaXOXXJICHHE T'€OMETPHUYECKUX BEJIMYMH IO OOpaslam
WU aIrOpuTMaM, IIPUMEHSs] W3BECTHBIC AHAIUTUYECKUE METOIBI IIPU
pELICHUU CTaHJAPTHBIX MAaTeMAaTHUYECKUX 3aJad Ha BBIYUCIICHUE YIJIOB
MEXKIY CKPEIIMBAIOIUMHUCA MPAMBIMH, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEXKY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Boruncnare 00bEMBI M TUIOIMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
NUpaMy/ia) ¢ TMpPUMEHEHHEM (OpMyJl, BBIUMCIATH COOTHOLICHUS MEXKIY
TUTIOIIASIMH TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATHUSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CUMMETPUHN (PUTYPHI

7.16

W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(MOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, NpeJCTaBICHHYIO Ha
YepTeKax U pUCYHKaxX

7.17

[TpumensTh reoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a/1a4, MNPEANONArallliuX HECKOJBKO IIAaroB pELIEHUs, €CJIH YCIOBUS
NIPUMEHEHHS 33aJ]aHbl B IBHOH (opme

7.18

IIpuMeHATH HpoCTEMIIME HNPOrPaMMHBIE CPEICTBA U BIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4

7.19

IIpuBoguTE NpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HHM, PACIIO3HABAThH IIPOSBICHNE 3A4KOHOB T'€OMETPUH B UCKYCCTBE




IIpuMeHATH MOTy4YEHHBIE 3HAHMS Ha MPAKTUKE: aHAIMU3UPOBATH pEajibHBIC
CUTYyallMu U NPUMEHATh U3y4YCHHBIC IIOHATHUS B MIPOLIECCE IOUCKA PELLEHUs
MaTeMaTH4ecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOAEIHPOBATH peabHbIC

7.20 CUTyallul Ha SI3bIKE T€OMETPUM, MCCIEAO0BAaTh IOCTPOECHHBIE MOJEIN C
WCTOJIb30BAHUEM T'€OMETPUYECKHUX TOHATHH U TEopeM, amnmapara aiareopsl,
pemarb  NpakTUYECKHME  3aJauyd,  CBA3aHHBIE C  HAXOXACHHEM
re€OMETPUUECKUX BEIUYUH

11 KIIACC
Koxn .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOIM
NpOoBEPsSIEMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeiHero o0mero o0pa3oBaHus
pe3yJbTarta
6 I'eomeTpus
OmnepupoBaTh HOHATHAMU: IMIMHIpPUYECKas MOBEPXHOCTh, 0Opa3yrolue

6.1 LWIMHIPUYECKONM IOBEPXHOCTH, IWIMHIAP, KOHHUYECKAs MOBEPXHOCTb,
o0pasyronye KOHMYECKOH TOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh

6.2 Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJ BPALLICHUS

6.4 KnaccuduiupoBats B3aMMHOE pacoyiokeHHe cepbl U TUIOCKOCTH
OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BbICOTA

6.5 CETMEHTA, IIApOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOIO
CJ1051, IAPOBOM CEKTOP

6.6 Bbruncnare  00bEMBI M IUIOHIANM  MOBEPXHOCTEH TeN  BpalICHUS,

' TeOMETPUUECKUX TEJI C MPUMEHEHUEM (hopMyT
OnepupoBaTh TOHATHSAMHU: MHOTOTPAaHHMK, BIIMCAaHHBIH B cdepy U

6.7 OIMCAHHBIN O0KOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAHHUK WM TEJIO
BpaIllCHUS

6.3 BbIUMCIATE COOTHOIIEHUSI MEX/Y IUIOLIAIIMU TIOBEPXHOCTEH U 00BEMaMu

' MOJOOHBIX TEJ
6.9 N300pakaTh u3y4yaemble (GUTypbl OT PYKH U C IPUMEHEHHEM HPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX

6.10 00BbEMHBIX (puryp: BuA CBepxy, cOOKY, CHHU3Y; CTPOUTH CEUYECHHS Tl
BpaIllCHUS
W3BnekaTh, WHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HMH(MOPMAIMIO O

6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, NpEJCTaBICHHYI0 Ha
yeprexax U pUCyHKax
[TpumensTh reoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX

6.12 3a1a4, MPEANONIArallliuX HECKOJbKO IIAroB pELICHUs, €CJIH YCIOBUS

MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopme




6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE JCHCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKECHHUSI BEKTOpa HA 4YHCIO, OOBSACHITH, KAKUMH CBOWCTBAMH OHHU
00J1a1ar0T

6.15

IIpuMeHATH MPaBUIIO NapAJIEIICIIUIIENA IIPU CII0KEHUU BEKTOPOB

6.16

OnepupoBaTb NOHATUAMU: JAECKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YOI
MEXKIy BEKTOPaMH, CKAJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILITaHAPHBIE BEKTOPBI

6.17

Haxomute cyMMy BEKTOPOB M NPOU3BEACHUE BEKTOpPa HAa YUCIO, YIOJd
MEXKIY BEKTOpPaMH, CKaJspHOE IPOMU3BEICHHUE, PACKIIAIbIBATh BEKTOp IIO
JIByM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aznaBaTh IJI0CKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT

6.19

Pemate HpOCTeI\/'IH_II/IG rCOMCTPHUICCKUC 3a/la4i Ha NMPUMCHCHUC BCKTOPHO-
KOOPAUHATHOT'O METO1a

6.20

Pemarn 3aJadu Ha O0Ka3aTCIbCTBO MAaTCMATHYCCKHUX OTHOILICHUM U
HaxXOXXIACHUC T'COMCTPUUCCKHUX BCIIHMYUH II0 06pa3uaM I aJIrOpuTMaM,
MIPpUMCHAA HU3BCCTHBLIC METOABI npu PCHICHUH CTaHAApTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH HpoOCTEMIIME MPOrPaMMHBIE CPEICTBA U BIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

IIpuBoguTE NIpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HM, PACIIO3HABATh IIPOSBICHUE 3AKOHOB I'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH MOTy4YEHHBIE 3HAHWS Ha MPAKTUKE: aHAIMU3UPOBATH peajbHBIC
CUTYyallMu U NPUMEHATh U3y4YCHHBIC IIOHATHUS B MIPOLIECCE IOUCKA PEILEHUs
MaTeMaTH4ecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOAEIHPOBATH peabHbIC
CUTyallUM Ha $3bIKE I€OMETPUH, MCCIIEIO0BAaTh IIOCTPOCHHBIE MOJCIU C
WCTOJIb30BAHUEM T'€OMETPUYECKHUX TMOHATHH U TEOpeM, amnmapara aiareopsl,
pemiatb  INPAaKTUYECKUE  3aJa4d,  CBA3aHHBIE C  HAXOXKICHHUEM

TrCOMETPHUICCKUX BCIUYINH

HHOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

BA3OBbI YPOBEHbD

10 KVIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
7 I'eomerpus
7.1 OcHoBHBIE TIOHATUS CTepeoMeTpuu. Touka, HpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.




[Tonsatne 00  aKCMOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHU:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3auMHOe  pacnosoxkeHue INpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOLIUECH,
MapajuleJbHbIE W CKpeluBaromuecss mpsaMble. [lapajienbHOCTs NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: MApaJUICNIbBHbIE IPsIMbIE B IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, [MAPAJUICIBHOCTh MPSMON U IIJIOCKOCTH. YTJBI C
COHAIPABJICHHBIMM CTOPOHAMHU, YIOJ MEXKIy IpsSMBIMA B  IIPOCTPAHCTBE.
[TapamienbHOCTD IIIOCKOCTEN: NapaljiesibHbIe IUNIOCKOCTH, CBOMCTBA IApaJUICIIbHBIX
riockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UTYyphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapayuieNenumne/1, TOCTPOCHNUE CEUeHUN

7.3

IlepneHUKyISAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSIMBIE NIAPAJIJIEIbHBIC U IEPIIEHIUKYIISPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHAUKYIIAPHOU
IUDIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJN MEXIY MPAMOA M IUIOCKOCTBIO,
JBYIPAaHHBIA yTOJI, JIMHEHHBIM Yrojgl JAByrpaHHoro yria. llepnennukyinsap u
HAKJIOHHBIC: PACCTOAHME OT TOYKM 1O IUIOCKOCTH, PACCTOSHHME OT IpPSMOM [0
TUIOCKOCTH, MPOEKIUS (PUTyphl Ha IUIOCKOCTh. [lepmeHauKyIsIpHOCTD IUIOCKOCTEH:
NPU3HAK  [EPIECHIUKYJSIPHOCTH  JBYX  IIOCKocTe. Teopema 0  Tpéx

NEePHEHANKYIISIPAX

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIEC 3JIEMEHTHl MHOIOIPAHHHKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, TpaHd M OCHOBAaHMs MPU3MBI, IpsAMas U HaKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mbl. [lapamienenumnen, NpsMOyTroabHbIN NapAJIIEICIUIIE]
U ero csorcrtsa. [lupamuna: n-yroiapHas nupamuaa, TpaHd U OCHOBaHUE NTUPAMUBI,
OoKOBast ¥ TMOJHAsI OBEPXHOCTh MUPAMHUIBI, MIPABUIbHAS M yCEUEHHAs NMUpaMHUTA.
OnemMeHTsl TOpuU3Mbl W nOUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHATHE
[IPaBUJIBHOTO MHOIOIPAaHHUKA, IPaBWIIbHAs I[IpU3Ma M IPAaBWIbHAs IUPAMHUAA,
npaBUJIbHAS TPEYTOJIbHAS MMpaMUa U IpaBWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O IpaBWIBHBIX MHOTOTpPaHHMKAaX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeudeHus

MMPU3MBbI 1 TUPAMUIBI

7.5

CumMMeTrpust B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTHI CUMMETPUH B MUpaMMIaX, NapajuleJenue1ax, IpaBuIbHbBIX

MHOT'OrpaHHUKax

7.6

Bbruucienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yriuel. Ilmomanp

OOKOBOM TOBEPXHOCTH U TIOJHON TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOLIA/Ib




OCHOBaHMH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMoi mpu3Mbl. [1omans 60koBoi
MIOBEPXHOCTH U IIOBEPXHOCTU IIPAaBUJIBHOM MHMPAMHUIBI, TEOpeMa O IUIOLIAAH

yceuéHHoil nupamupl. [Tonstue 06 06bEMe. OObEM MHpPaMHIBL, TIPU3MBI

7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHHS MEX/1Y TUIOMIAIIMU TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TENI

11 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[{umHApUYecKas TOBEPXHOCTh, 00pa3yrolue IUIMHIPUYECKON TTOBEPXHOCTH, OCh
LWIMHIPUYECKON NOBEpXHOCTU. LlMnmHAp: OCHOBaHMA M OOKOBasl MOBEPXHOCTD,

o0pa3yrolas 1 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKol moBepxHOocTH. KoHyc: ocHOBaHHWE W BepIInHA, 0Opasyiomias U OCh,
Iomaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opasyroniue u

BbICOTA, OCHOBAHHUA U OokoBas TIOBCPXHOCTDH

6.3

Codepa u map: ueHTp, paauyc, IMaMerTp, IIOMaab MOBEpXHOCTH cdepbl. Bzanmuoe

PacCIOJIOKCHHUC C(I)epLI n IIJIOCKOCTH, KacaTCJibHasA ITINIOCKOCTh K C(pepe, iomanb

cepsl

6.4

N300pakeHue Tes BpallleHHus Ha MI0CKOCTU. Pa3BépTka umuHapa u KoHyca

6.5

KomOuHammu Tten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIH

oKoJ10 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHUK, WM TEJIO BPAILICHHS

6.6

[Tonsitne 06 00bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapayienenumneqa M ciueactsus u3 He€. OOBEM LMIHHIpA,

KoHyca. O0bEM 1mapa u miomanb chepsl

6.7

[Tomobupie Tema B mpocTtpaHcTBe. COOTHONIICHHS  MEXKIY  IUIOMIASIMU

MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX TET

6.8

Ceuenust nunuHzapa (mapajuleIbHO U NEPIEHIUKYJSIPHO OCH), CEUEHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUs LIapa

6.9

Bexktop Ha miockoctd M B IpocTpaHcTBe. CIIOKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEeKTOpa 10 TPEM HEKOMILJIaHAPHBIM
BektopaM. [IpaBuno mapamenenunena. Pemenue  3amay,  CBS3aHHBIX  C

IIPUMEHEHUEM IIPaBUIl ACUCTBUI C BEKTOpaMU

6.10

IIpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.




IIpocreiimue 3amauu B KOOpAMHATax. YTosu Mexay Bekropamu. CkanspHoe

MPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MPAMBIMU U IIJIOCKOCTSIMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4

INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

YIJYBJIEHHBIA YPOBEHDb

10 KVIACC

Kona
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMAaTUYECKOM IIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

B3anMHOe pacronokeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECH, ITapaJlICIbHbIC
U CKpelmBaromuecs npsamsle. [lapamienbHOCTE NpAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MApaJUICIbHbIE IIPSIMBIE B IIPOCTPAHCTBE, IAPAUIEIBHOCTh TPEX
IPSMBIX, [ApPAJIEIbHOCTh IMPSAMONM M IUIOCKOCTH. YTIIBIC COHAIIPaBICHHBIMU
CTOpPOHAMH, yrojl MEXIy IpsIMBIMU B IIpocTpaHCTBe. [lapamiesbHOCTh IUIOCKOCTEH:
NapajuleJIbHbIe IUIOCKOCTH, CBOMCTBAa NapajuleibHBIX IIOCcKocTeil. IIpocrenmme
IIPOCTPAHCTBEHHBbIE (UTYpbl Ha IJIOCKOCTH: TEeTpa’ap, KyO, Mapajulesenumnesn,
MOCTPOEHUE CEUCHUI

7.3

[lepnieHIUKYISAPHOCTh MNPAMOM M IUIOCKOCTU: IIEPIECHIUKYJSIPHBIE IpsAMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUICIbHBIE U MEPIICHAUKYJIIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTH IPSIMOUM U IUIOCKOCTH, TeOpeMa O INPsSMOM MEPIECHIUKYIIIPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPSIMOU U IJIOCKOCTBIO, ABYTPAaHHBII
yTOJ1, TUHENHBIN yTroj ABYIpaHHOro yria. [IeprneHauKysp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLuUs (PUrypsl Ha
IJIOCKOCTh. [IeprneHIuKyYIIIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIECHIUKYISIPHOCTH JBYX
mockocteil. Teopema o TpEX NMeprneHuKysapax

7.4

IloHsAiTHE MHOTOrpaHHMKA, OCHOBHBIC DJJIEMEHTbl MHOIOIPAHHHUKA, BBIIMYKIbIE U
HEBBIIIYKJIBIE MHOTOIPDAHHMKHU, pa3BEpTKa MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TpaHH M OCHOBAHMS MPHU3MBI, HpsMas U HAKIOHHAs MpPU3MbI, OOKOBas W
IIOJIHAs TIOBEPXHOCTH Mpu3Msbl. [lapamnenenunen, npsMOyrojbHbIN MapauIesICIUANe] U
ero cporcrea. [Iupamuna: n-yrosbHas nNUpaMuaa, IpaHd U OCHOBAaHHUE ITMPAMHU[BI,
O0OKOBasi M TOJHAs MOBEPXHOCTb MHPAMUJbI, NpaBWIbHAsA U yCeu€HHas MUpPaMUAA.
OnemMeHTbl Npu3Mbl M nUpaMuibl. IIpaBuiibHbIE MHOTOIpaHHUKHU: IIOHATHE
IIPaBUJIBHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAs IIpU3Ma M IpaBWIbHAs IUpaMuia,
NpaBUJIbHAS TPEYTojbHAs MUpaMUIa U MPaBUIbHBIN TeTpasap, KyO. [IpencraBnenue o
IIPaBWIBHBIX MHOTIOIPAaHHUKAX: OKTa’ap, JoJeKa’Ap M ukocadapyrue CedeHus
IIPU3MBI U TUPAMUBbI




7.5

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENBHO TOYKH, MPSAMOH, MIIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMuAax, MapajuieNenunenax,  IpaBHIbHBIX
MHOI'OTPaHHUKAX

7.6

Bbruncnenue 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBAaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOii Tpu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPABWIBHOW IUPAMUIBI, TEOpEMaA O IUIOLIAAM YCEUEHHOU MHUPAMMIBIL.
[Tonsatue 06 06béMe. OOBEM NUpaMuIbl, IPU3MBI

7.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXY IUIOIIAIASIMUA TTOBEPXHOCTEH,
00bEMaMU ITOT0OHBIX TENT

11 KVIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unuaapudeckasl MOBEPXHOCTh, 00pa3ymoOIIUe IIWIMHIPHUECKON MOBEPXHOCTH, OCh
WIAHIPUYECKONH MOBEpXHOCTH. LlwnmmHAp: OCHOBaHWMS U OOKOBask MOBEPXHOCTD,
o0pa3yromias U 0Ch, TUIOIIAb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konunyeckasi moBepXHOCTh, 00pa3yoIie KOHUYECKON MOBEPXHOCTH, OCh U BEpUINHA
KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpasyiomias U OCh,
wionaab OOKOBOW M TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHUA U 601(01321;1 IMMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, TuamMeTp, IUIOMIalb MOBEpXHOCTU chephl. BzaumHoe
pacnionoxkeHue cdepbl U TUIOCKOCTH, KacaTelbHAas IJIOCKOCTh K cdepe, MIomaIsb

cepsl

6.4

N300pakeHne Tes BpallleHus Ha IJI0CKOCTU. Pa3BépTka mumHapa 1 KOHyca

6.5

KomOuHnammu ten BpameHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OTIMCAaHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAS B MHOTOT'PAaHHUK, WIH TEJIO BpAIIEHUs

6.6

[Tonste 06 o00bEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO MapajuieNienuIesia u cieaAcTBus 3 He€. O0BbEM HMIMHIPA, KOHYCA.
O06BEM mapa u miomaas cheps

6.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXY IJIONIAIIMHU TTOBEPXHOCTEH,
00bEMaMU ITOI0OHBIX TENT

6.8

Ceuenuss nunMHApa (MapajyieNbHO U TNEPHNEHAUKYJSPHO OCH), CEYEHHMsS] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY ), CEUEHHUS LIapa

6.9

Bektop Ha miockocty M B mpocTpaHCTBE. CII0OKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. PasnoikeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napamienenunena. Pemenne 3agay4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsmoyronpHast cucTtemMa KOOpAMHAT B IpocTpaHcTBe. KoopAauHaThl BEKTOpa.
IIpocreiimme 3agaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkaispHoe




MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJII0B MCXKAY HNpSAMBIMUA U IIJIOCKOCTSIMMU.

KoopanHaTHO-BEKTOPHBII METOA TP PELIEHUH T€OMETPUUYECKUX 3a4a4

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Maremaruka: anrebpa W Hayaja MaTEeMaTHUYECKOro aHanu3a, reomerpus. [eomerpus. 10-11
knacc. Artanacsa JI.C., byry3os B.®., Kagomues C.b. u np. Akumnonepnoe o6mectBo «M3naTenbcTBo
«IIpocemienne»

2. Maremaruka. ['eomerpust; 10 kiacc. yrayonennoe o0yuenne Mep3imsik A.l'., Homuposckuii [1.A.,
[onsixkoB B.M.; mox penakmueit [lomonbckoro B.E. OOmiecTBo ¢ orpaHMueHHONW OTBETCTBEHHOCTHIO
Wznarenbckuii neatp «BEHTAHA-I'PA®»; AxnmonepHoe oOmiectBo «M3marenbctBo «lIpocsemieHuer
3. Maremaruka. ['eomerpust; 11 xnacc. yrimyoaennoe odydenne Mepsmsik A.I'., Homuposckuit [[.A.,
[MonsixkoB B.M.; mox penakmueit [lomonbckoro B.E. OOmiecTBo ¢ orpaHMYeHHONW OTBETCTBEHHOCTHIO

Wznarenbckuii nentp « BEHTAHA-I'PA®y»; Aximoneproe oomecTBo «M3narenbctBo «IIpocsenienney

METOAUYECKHUE MATEPHAJIBI J1JISA YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET




PABOYASA ITIPOI'PAMMA YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
HHOACHUTEJIBHAA 3AIINCKA

YueOHblit Kypc «BeposTHOCTH M cTaTHCTHMKa» 0a30BOr0 M YINIyOJIEHHOTO YpPOBHS SIBJISETCS
MIPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca OCHOBHOM Imkoibl. Kypc mpenHazHaueH
it GopMHUpOBaHUS y OOYyYalOIIMXCS CTAaTUCTHMYECKOW KyJIBTYPbl W IOHMMAHHUS POJU TEOPUH
BEPOSATHOCTEH KaKk MaTeMaTHYECKOTr0 MHCTPYMEHTAa JJIS M3y4YeHHs CIy4YalHbIX COOBITHI, BETUYUH U
nporeccoB. [Ipu u3yueHnn Kypca o0OramaTcs MpeacTaBICHUs YYaLIUXCsl O METOJaX HCCIIECIOBAaHUS
W3MEHYMBOTO MHpa, Pa3BUBACTCS NMOHMMAHME 3HAYMMOCTH M OOIIHOCTH MaTEeMaTHYeCKHX METO/I0B
MO3HAHUS KaK HEOThEMJIEMOI YaCTH COBPEMEHHOT'O €CTECTBEHHOHAYYHOT'O MHUPOBO33PEHHUSL.

Copneprxanue Kypca HalpaBJICHO Ha 3aKpeIUieHHe 3HaHUM, MOJYYCHHBIX NMPH U3YYEHUH Kypca
OCHOBHOM IIKOJIBI U HA pa3BUTHE MPEICTABICHUH O CITyJailHBIX BEIMYMHAX M B3aUMOCBS35X MEXKITYy HUMH
Ha Ba)XHBIX MpPUMEpPax, CIOKETHl KOTOPHIX IMOYEPIHYTHI M3 OKpY’Kaiomero Mupa. B pesynbprare y
o0ydaromuxcsi TOJDKHO CQOPMHUPOBATHCS MPEICTaBICHHE O Hamboyiee ymoTpeOUTEIbHBIX M OOIIMX
MaTeMaTHYECKUX MOJIENSAX, UCIOIb3yEeMbIX Ui OMHCAHUS aHTPOIIOMETPHUYECKUX U JIEeMOTrpaduuecKux
BEJIMYHUH, IOTPEIIHOCTeH B pa3iMyHble pPOJAa H3MEPEHHUSX, UINTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUN U IMPOLIECCOB B OOIIIECTBE.

B coorBeTcTBMM ¢ yKa3aHHBIMH IIEJISIMH B CTPYKType YdeOHOro kypca «BeposTHOCTh H
CTaTUCTHKa» CpelHedl MKoJabl Ha ©0a30BOM U yIIIyOJEHHOM YpOBHE BBIJIEJIEHBI OCHOBHBIC
conepxarenbHble JIUHUM: «CiydaiiHble COOBITUS U BEpOATHOCTH» M «CiyyaifHble BEJIMYMHBI U 3aKOH
OOJIBLIINX YUCEI.

Copepxkanne nuHMHM «CryyailHble COOBITHS W BEPOSITHOCTWY»  CIYXKHT OCHOBOW  JIJIst
(dbopMHUpOBaHUS TPEICTABICHUNA O pAaCIpeleIeHUH BEPOATHOCTEH MEXAy 3HAUCHUSIMHM CIy4alHBIX
BennuuH. Ha 6a3oBoM ypoBHe 3Ta JTUHHMS HEOOXOauMa JAJsl M3yYEHHs 3aKOHa OONBIIMX YHCed —
(yHIaMEHTAIBHOTO 3aKOHA, JIEHCTBYIOIIETO B MPUPOJE U OOIIECTBE M MMEIOIIETO MaTeMaTHYECKYIO
¢dopmanuznuio. Cam 3aKOH OOJBIINX YUCEN MPEAIaraeTcsi B 03HAKOMHUTEIBHOM (opMe ¢ MUHUMAJIbHBIM
UCTOJIb30BAHUEM MaTeMaTH4yeckoro ¢opmannisMa. B To ke Bpems Ha yriiy0JeHHOM yYpOBHe BaXXKHYIO
4acTh B JTOH COAEp)KAaTeNIbHOW JIMHUU 3aHMMAeT HM3yYCHHE T'€OMETPHUECKOr0 U OMHOMHAIBLHOTO
pacrpenielieHuii 1 3HaKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMH — MOKa3aTeIbHBIM U HOPMAaJIbHBIM
pacrpeaeIeHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIy4alHBIMU BEJIMYMHAMHM, AKLIEHTHPYIOT BHHMAaHUE
IIKOJIbHUKOB Ha ONMMCAHUM M M3YYCHUHU CIIyYalHBIX SIBICHHH C MOMOIIBbIO HETPEPBIBHBIX (DYHKITHIA.
OcHOBHOE BHHMAaHHUE YAEJSETCS MOKa3aTeJIbHOMY M HOPMaJbHOMY pacIpelesieHUsIM, IpU 3TOM Ha
0a30BOM YpOBHEe IIpEaIojaracTcs O3HAKOMUTEIBHOE H3y4YeHHE Marepuana 0e3 JI0Ka3aTesbCTB
NPUMEHSEMBIX (DaKTOB.

B kxypce Ha yrjy0JieHHOM ypOBHe INpEIyCMaTpPUBAETCS 03HAKOMUTEIBHOE M3yU€HHE CBSI3U

MEXY CIIy4aifHBIMU BETMUMHAMH U ONMCAHME ATOH CBA3H € TIOMOIIBLI0 KO3 (DUIIMEHTa KOPPETSAILMU U
€ro BEIOOPOYHOT0 aHAJIOTa. DTH AJIEMEHTHI COJIEPKaHMsI Pa3BUBAIOT TeMy «JlnarpaMMbl paccenBaHUs,
U3yUYEHHYIO B OCHOBHOH IIKOJIE, 1 BO MHOTOM OIIMPAIOTCS HAa CBEJICHUS M3 KypCOB anreOpbl U T€OMETPUH.

Emé oauH osnemMeHT coaepxaHHud YIJyOJIeHHOIO YPOBHS, KOTOpBIM IIpe/ularaercsi B
03HAKOMUTEIILHOM IMOPSAKE — IOCIIE0BATENIEHOCTD CIIy4YaifHBIX HE3aBUCUMBIX COOBITHI, HACTYHAIOIINX
B eluHUIy BpeMeHH. O3HAKOMIIGHHE C paclpeefieHHeM BEpOSITHOCTEH KOJHMUYECTBA TaKUX COOBITHIMA
HOCHUT Pa3BUBAIOIINI XapaKTep U SABISACTCS aKTYaJIbHbBIM JJIs OyAyIIUX aOUTYypUEHTOB, IOCTYIAIOIINX Ha
yueOHbIe CIIeUAIbHOCTH, CBA3aHHBIE C 0OLIECTBEHHBIMU HayKaMH, TICUXOJIOTHEN U yIIPaBICHUEM.



B yueOHOM Iu1aHe Ha m3ydeHHe y4eOHOro Kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM U

yrIyOnEéHHOM ypoBHE OTBOAUTCS | yueOHBIH Yac B HEJENIO B TEUEHUE KaXKI0T0 rojja 00yueHus, Bcero 68

yueOHBIX YacoB.

HNPEIMETHBIE PE3YJIbTATHI

K xon1y 0o0yueHust 00y4aronmMncs MOIydUT CIeIyIOIIUe MPeIMETHbIE Pe3yIbTaThl:
10 xknace
ba3oBblii ypoBeHb

YuraTh U CTPOUTH TAOIUIIBI U AUATPAMMBI.

OmnepupoBaTh HOHATHSAMH: CpeAHEe apu]MeTHueckoe, MeauaHa, HauOoJbllee, HauMEHbILIEE
3HAUEHUE, pa3Max MACCHUBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSMH: CIYYalHBIH AKCIEPUMEHT (ONBIT) W CIy4yailHOe coObITHE,
3JIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIN MCXOJ]) CIYYalHOTO ONbITa; HAXOJUTHh BEPOSATHOCTH B
OIbITaX C PABHOBO3MOKHBIMH CIy4allHBIMU COOBITUSMH, HAXOAWTh U CPAaBHUBATH BEPOSATHOCTH
COOBITHH B M3YYEHHBIX CIyYalHBIX KCIIEPUMEHTAX.

Haxomute u ¢opMynupoBath COOBITHS: TEpeceueHue U OOBEAMHEHWE NaHHBIX COOBITHH,
cOOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJIB30BAaTHCS JHarpaMMamu Jiiepa u
(hopMyJIOH CIIOKEHHSI BEPOSATHOCTEH MU PELICHUH 3aa4.

OnepupoBaTh MOHATUSMHU: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIC COOBITHSA; HAXOAUTh
BEPOATHOCTH C IOMOIIbIO IIPaBUJIa YMHOXKEHHUS, C IIOMOILBIO JIEpeBa CIIy4alHOTO OIBITA.
[TpumMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHHSI IIPU PEIICHUH 3a1a4.

OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUsI UCTIBITAHUH, yCIleX U
HeyJaya; HaXOOUTh BEPOATHOCTU COOBITHI B CEPHM HE3aBUCHUMBIX MHCIBITAHHHA 1O IMEPBOTO
ycliexa; HaXOAUTh BEPOSITHOCTU COOBITHH B cepuu HcnbITanuil bepHysuu.

OnepupoBaTh NMOHATUSAMU: CllydaliHas BEJIMYMHA, PAcIpeleleHHE BEpOSITHOCTEH, auarpamma
pacnpeneneHusl.

Yri1y0/1eHHBIH YPOBEHb

CB000HO OTIEepHpOBATH MOHATUAMU: Ipad, IIOCKUH rpad, CBA3HBINA rpad, myTh B rpade, Lenb,
UKL, IEPEBO, CTENICHb BEPILUHBI, IEPEBO CIYYAHOTO SKCIIEPUMEHTA.

CB00OIHO OmNEpUPOBaTh MOHATHAMU: CIy4alHBIA AKCHEPUMEHT (OIBIT), ClIy4aiHOe cOObITHE,
JJIEMEHTAapHOE CIy4yaiiHOe COOBITHE (RJIEMEHTApHBIM HCXOJ) CIY4YailHOTO OMbITa; HAXOAUTh
BEPOSTHOCTH COOBITHI B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Haxonuts 1 hopMynupoBath COOBITHS: TIEpeceyeHrne, 00beAMHEHUE JAHHBIX COOBITHIA, COOBITHE,
IPOTHUBOIOJIOKHOE TaHHOMY; UCIIOJIb30BaTh JHarpaMMbl Diijepa, KOOPAMHATHYIO MPSIMYIO IS
peleHust 3a/1a4; 1MoJIb30BaThCsl (POPMYIION CIIOKEHHUS BEPOATHOCTEH ISl BEPOSITHOCTEH JBYX U
TPEX CIy4alHBIX COOBITHH.

OmnepupoBaTh MOHATHSAMHU: YCIOBHAsE BEPOSTHOCTb, YMHOXKEHUE BEPOSTHOCTEH, HE3aBUCUMbBIC
COOBITHS, IEPEBO CIYYalHOTO SKCIEPHUMEHTA; HaXOIUTh BEPOSTHOCTH COOBITHH C MOMOIIbIO
IpaBUJIa YMHOKEHHUSI, IepeBa CIIy4aifHOrO OIBITA, UCTIOIBb30BATh (POPMYITY MTOJTHON BEPOSITHOCTH,
dhopmyny Baifeca npu perieHnn 3a7a4; ONpeaesTh HE3aBUCHMOCTh COOBITHI 1O (hopMyIie U 1o
OpraHu3aIiK CIyYaliHOTO SKCIEPUMEHTA.

[IpumeHsTh M3ydyeHHBbIE KOMOMHATOPHBIE (HOPMYJIIBI JUIS IEPEUUCIICHUS 3JIEMEHTOB MHOXKECTB,
9JIEMEHTAPHBIX COOBITUH CIYyYaifiHOTO OMbBITA, PELICHHUS 3aj1a4 10 TEOPUU BEPOSITHOCTEH.

CB0OOOIHO OmMepUpOBaTh TOHATUSMU: OWHAPHBIA CIyYalHBIA OMBIT (UCHBITAHUE), YCIEeX H



HeyJaya, He3aBUCHMBbIC HCIBITAHUSA, CEPHsS HUCIBITAHWN; HAXOAWTh BEPOSITHOCTU COOBITHHA: B
CEpUHU UCTIBITAaHUM J0 MEPBOTO yCIEXa; B CEPUM UCHIBbITAaHUI bepHyIM; B ONBITE, CBI3aHHOM CO
CJIy4aifHBIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH.

CBoOoHO omepupoBaTh MOHATUSAMH: CIy4yailHas BeIMYMHA, DPACHpEeNICHHE BEpOSTHOCTEH,
JyarpaMma pacnpezeneHus, OMHapHasi ciy4aiiHas BEeJIMYMHA, FeOMETpUUEcKoe, OMHOMHUAIILHOE
pacrnpeneneHue.

OnepupoBaTb MOHATUSMU: COBMECTHOE PpACIpENEICHHE JIByX CIy4YalHBIX BEJIMYUH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOTO pacHpeeNCHHs BYX CIyYailHbIX BEIMYHMH VIS BBIICICHUS
pacnpeneneHns KaKIoi BEIUUHHBI, OIPEEIICHNS HE3aBUCUMOCTH CIIyYalHbIX BEJIUNYUH;
CB0oOOMHO oOmepHpOBaTh IMOHATHEM MAaTEMaTUYECKOrO OXHMIAHHUS CIIy4YallHOW BEJTMYMHBI
(pactpenenenusi), NPUMEHATh CBOMCTBA MAaTEMAaTUYECKOTO OXKMIAHUS IpPU pEIICHWH 3ajad,
BBIYUCIISATH MAaTEMATUYECKOE OXKHIaHHEe OMHOMHAILHOTO M TEOMETPUUECKOTO paclpeieieHnH;
CBOOOJHO ONEpPHPOBATh MMOHATUSAMH: JUCHEPCHUs, CTAHAAPTHOE OTKJIOHEHHE CIydaitHOU
BEJIMYMHBI, NPUMEHATh CBOMCTBA IUCIEPCUU CIIy4allHOM BEIWYMHBI (paclpeneieHus) Npu
peleHun 3a1ad, BBIYUCIATH JUCHEPCUI0 U CTaHAAPTHOE OTKIOHEHUE I'€OMETPUYECKOrO U
OMHOMMAJIBHOTO paclpeieICHUH.

11 xknace
ba3oBblii ypoBeHb

CpaBHUBaTh BEPOATHOCTH 3HAUYECHUI CITy4aliHON BEJIMUYUHBI [10 PACIPEIEICHHUIO MU C IIOMOILBIO
Juarpamm.

OnepupoBaTh NOHATHEM MAaTEMATUYECKOTO 0XKMJAHUS; IPUBOANUTH PUMEPBI, KaK MPUMEHSIETCS
MaTE€MaTUYeCKOe OXKUIAHUE CIy4alHOW BEJIMYMHBI HAXOAWTh MAaTEMaTU4YECKOE OXUIAHUE II0
JAHHOMY pacIIpeieICHUIO.

WmeTts npencraBieHne o 3aK0He OOJIBIINX YUCE.

Nwmetn MNpEACTAaBJICHHUEC O HOPMAJIbBHOM paClpCaACIICHUN.

Yri1y0/1eHHBIH YPOBEHb

Borancnare BEIOOpOUYHBIE XapaKTEPUCTUKH 10 TaHHOW BHIOOPKE M OLIEHUBATh XapaKTEPUCTHUKU
TeHEepabHOH COBOKYIHOCTH JIaHHBIX 110 BBIOOPOYHBIM XapakTepucTukaMm. OIleHUBaTh
BEPOSITHOCTH COOBITUH ¥ TPOBEPSATH MPOCTEHIINE CTATHCTUYECKUE THIIOTE3bl, IOJIb3YSICh
U3yUYEHHBIMH paclpeielIeHUsIMHU.

NOPUBOJIUTH TPHUMEPHl 3a/ay, NPUBOMAIIMX K I[OKa3aTeIbHOMY paclpelesieHHio, 3ajad,
NPUBOALINX K HOPMAIBHOMY pactipeenenuto. OnepupoBarb NOHATUAMU: (DYHKIHS TIIOTHOCTH
BEPOSTHOCTH MOKA3aTEILHOTO pacrpeieeHus], PyHKIHUS IUIOTHOCTHA BEPOSATHOCTH HOPMAaJIbHOTO
pacnpenenenusi, pyHKIUS ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PacTIpEICICHHUS;

orpeneniaTh K03 (HUIUEHT TNHEHHOM KOppensuK, BBIOOPOYHBIN KOAPPHUIIUEHT KOPPEISAIHY.

COJEP)KAHUE OBYUYEHUA

10 knacc

[IpencraBneHune NaHHBIX C MOMOINBIO Tabmuiy u auarpamm. CpenHee apudpMeTHdyeckoe, MeauaHa,
HauOOJIbIICe ¥ HAMMEHBIICEC 3HAUCHUS, Pa3Max, AMCICPCUS M CTaHIAPTHOE OTKIOHCHHE YHCIIOBBIX
HaOopoB. [ pag, ceasmuviti epag, nymu 6 epaghe: yuxnvl u yenu. CmeneHv (8a1eHMHOCHb) BePUIUHBL.
I'pager na nnockocmu. Jlepeswvs.”

2 KypcuBOM BblJieJIEHBI 3/1eMEHTHI COAEepKaHHUs, U3y4aeMble Ha yT1y6JIeHHOM ypOBHE



CrnyualiHple SKCIEPUMEHTHI (OMBITBI) M CIy4YailHbIe COOBITHSA. DJIEMEHTapHbIE COOBITUS (MCXOJBI).
BeposiTHOCTB citydaitHOro coObITHs. BiIr30cTh 4acTOThI M BepOsITHOCTU cOOBITHH. Ciy4aiiHbIe OMBITHI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMH ~ COOBITHSIMH.  BeposTHocTH  cOOBITHHI B ONBITaX €
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanu HaJ COOBITHSAMH: TepeceyeHne, o0beInHEHHEe, MPOTHBOIOIOXKHBIE COOBITUS. Jlnarpammbl
Olinepa. ®opmyra cl0KeHUs BEPOATHOCTEN.

VYcnoBHas BEpOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO ciydalHOro skcrnepuMeHnra. Popmyna
MOJTHOHU BeposiTHOCTU. Popmyna Batieca. HezaBucumble cOOBITHS.

KombunatopHoe nmpasuno ymHoxxeHus. IlepectanoBku u ¢akropuan. Uucno coyeranuil. TpeyroapHUK
[Mackansa. ®opmyna OuHoma HproToHa.

bunapHblli ciy4aiiHbI ONBIT (MCHBITaHUE), ycnex M Heyaada. HesaBucumble ucneitanusa. Cepust
HE3aBUCUMBIX UCTIBITAHUH J10 TIepBOro ycnexa. [lepecmanosku u gpakmopuan. HYucno couemanuil.

Cepus He3aBUCUMBIX UCTIbITaHUHN beprynnu. Cryyaiinviil 66100p U3 KOHEUHOU COBOKYNHOCIU.
Cnyuaiinas BenuuuHa. Pactipenenenue BepostHocTel. J[marpamma pacnpenenenus. Onepayuu Hao
cayyauHviMu geruyunamu. bunapnas cnyyaiinaa eenuuuna. 1lpumepsl pacnpeleneHuid, B TOM YHCIE,
reoMeTpruuecKoe U OMHOMUAIBHOE.

Cosmecmmuoe pacnpedenenue 08yx ciyuainsix eauyun. Hezasucumvle ciyuaiinvle 6equyuHbl.
Mamemamuyeckoe odxcuoanue cay4auHou eeauyuHvl (pacnpeodenenus). Ilpumepvr npumenenus
MamemMamuyeckoeo 0dx4Cuoanus (cmpaxosanue, aomepes). Mamemamuueckoe oxcuoanue OUHAPHOU
cayyanHou eenuyunsl. Mamemamuueckoe odxcuoanue CymMmbul CAV4AUHbIX eeauyur. Mamemamuueckoe
0AHCUOAHUE 2eOMEMPUYECKO20 U OUHOMUATLHO20 PACHPEeOeNeHUl.

Jlucnepcus u cmanoapmuoe OmKIOHeHUe CLYYAUHOU 8elUudUunbl (pacnpedenenus). /fucnepcus GUHapHo
cyuainol eenuduHsl. Mamemamuueckoe oxcuoanue npouzeedenus U OUCHepCUsi CyMMbl He3a8UCUMBIX
cnyuaunblx eenuuuH. Jlucnepcusi u cmamoapmHoe OMKIOHEHUe OUHOMUATLHO2O PACHpedeneHUs.
Hucnepcusi u cmanoapmuoe OmKIOHEHUE 2eOMEeMPUYECKO20 PACNPeOeNeHUS.

11 knacce

UncnoBble XapaKTEPUCTUKU CIY4YalHBIX BEJIMYMH: MaTEeMaTHUeCKOe OXKUIaHWe, JUCIEpCHS W
CTaHJIapTHOE OTKJIOHEHHE. [[pruMephl MPUMEHEHHUS MaTEMaTHYECKOTO OXKUIAHMSI, B TOM YHUCIIE B 33Jja9ax
U3 TIOBCEIHEBHOW JKM3HH. MaremMaThdeckoe OXUAaHWE OWHApHON CllydyallHOH  BEJIMYHUHBI.
MatemaTHuecKkoe OKHJAHUE CyMMBI CIy4alHBIX BEMYMH. MaTreMaTudeckoe OXUIAHHWE U JUCTICPCHUs
reOMETPUUECKOr0 U OMHOMUAIBHOTO paclpe/ieICHUH.

Hepagencmeo Yeoviuésa. Teopema Yeovruuésa. Teopema Beprynnu. 3aKoH OOJNBITUX YHUCET U €T0 POIh
B Hayke, npupoje u olmiectBe. BeIOOpouHBIil MeTOA HcciaeoBaHUN. BuliOopouHble xapakmepucmuKu.
OyeHnuganue epoamuocmu coobimusi N0 8blOOPOUHBLIM OaHHbIM. [Ipoeepka npocmetiwux eunomes c
NOMOWBIO U3YYEHHBIX PaAcnpeoeneHUl.

[IpumMepsbl HETIPEPBIBHBIX CIyYalHBIX BEIMYUH. PYHKYUA NIOMHOCMU 8EPOSAMHOCIU DACNPeOeeHUs.
Pasnomepnoe pacnpedenenue u e2o ceoticméa. 3adauu, npugooAwue K HOKA3AMENbHOMY
pacnpeoenenuto. TloHATHE O IUIOTHOCTH pacHpeAeieHus. 3aJayd, NPUBOAALINE K HOPMAaJIbHOMY
pacnpenenenuto. IloHsATHE O HOpPMaIBbHOM pacrpelneneHun QPYyHKYus HIOMHOCMU 8EePOAMHOCU
NOKA3AMeNbHO20 pacnpeoeneHuss, QVHKYUs niomHOCMU 6ePOSIMHOCIU HOPMAIbHO20 DACNpeOeeHUs.
DynKyus nIOMHOCMU U CEOUCMEA HOPMATLHO20 PACHPEOeNeHUs.

IlocnedosamenbHOCMb OOUHOUHBIX HE3ABUCUMBIX COObIMuUL. 3adauu, npusodswue K pacnpeoeneHuro
Ilyaccona.

Kosapuayuss 0syx cayuaiinvix  eenuyun. Kosgpguyuenm aunetinou roppenayuu. CosmecmHvle
Habnooenus. 08yx GeauduH. Bvibopounvlil xodghguyuenm xoppensyuu. Paziuyue medicoy nuneliHoll
CBA3b10 U NPUYUHHO-CIEOCMBEHHOU C8A3b10. JIuHnelinas pespeccus, Memoo HauUMeHbUUX K8aOpamos.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc

ba3oBelil ypoBeHb

VYr1yOneHHbIl YpOBEHb

Hazsanue pasacia

OcHOBHOE coJiepKaHne

OCHOBHEBIE BUIBI JCATCIIBHOCTHU

Hazsanue pasacia

OcHOBHOE cofiepKaHue

OCHOBHBIE BUJIBI

(4 1)

HAUMCHBIIICC 3HAUCHU, pa3Max,
JAUCTICPCUs, CTAHAAPTHOC
OTKJIOHCHHEC YHCJIOBBIX Ha60pOB

naHHbIX. HaxoauTh onmcarenbHbIe
XapaKTEePUCTHKH JAHHBIX.
BbIBHTaTh, KPUTUKOBATh
TUIIOTE3bI 0 XapaKTepe CIydaiHO
M3MEHYHMBOCTH M OTPEICIISTIOIIIX
e¢ dakTopax

[TyTs B rpade. Llenu u
uKIbL. ['padsr Ha
rockoctu. Jlepeso
CITy4aifHOTO DKCTIEPUMEHTa

(TembI) (KOIUYIECTBO 00y4Jaromumxcst (TembI) (KOIUYIECTBO JESITENBHOCTH
4acoB) 9acoB) o0yJarormuxcs
[IpencraBnenue [IpencraBneHne qaHHBIX C M3Bnekats nHGOPMALIUIO U3 OnemeHTHl Teopu  ['pad, cBs3HBIA rpad, [IpencraBisaTs
ITAaHHBIX 1 MMOMOILBIO TAOJHII ¥ AUarpaMM.  ([TaOJUIl M JUarpaMm, UCIoIb30Bath [rpados (3 1) MpeACcTaBICHUE 3a1a4H C 0OBEKTHI U CBSI3H
ornucaTeIbHas CpenHee apugmMeTHIECKOE, TaOJULBI U JUAarpaMMBI IS moMo1bio rpaga. CTereHb  [MEXAy HUMH C
CTaTHCTHKA MeanaHa, HaubobIIee U MpEACTaBICHUS CTATUCTHIECKUX (BaJICHTHOCTH) BEPLIMHBL.  [IOMOIIBIO rpada,

HAXOIUTh MYTH MEKIY
BepIIMHaMU rpada.
Brinensars B rpade
LETH U LUKIIBL.
CTpouTh IepeBO MO
OTIVICaHHIO
CIIy4aifHOTO OITBITA,
OIMCBIBATH CIIy4aiHbIe
COOBITHS B TEPMHUHAX
nepeBa.

Pemars 3anauu c
noMo1Iso rpados

CiryualiHbI€ ONBITHI
U CITyJaiiHble
COOBITHSI, OIBITHI C

CiryyaliHble SKCIIEpUMEHTBI
(OIBITHI) U CITy4aifHBIE COOBITHSI.
DJIeMEHTapHbIE COOBITUS

Brinensats Ha mpuMepax
CITydaiiHble COOBITHS B OIIMCAaHHOM
CITy4aiiHOM OTIBITE.

Ciry4aifHbIE OIBITHI,
CITy4aifHbIe COOBITHS
1 BEPOSTHOCTHU

Cry4aifHble SKCTIEPUMEHTHI
(OTBITHI) U CITy4YaiHbIE
COOBITHS. DIIEMEHTapHBIC

BriiensaTs u
OMUCHIBATH CITy4alHbIC
COOBITHS B CITy4aitHOM

[PaBHOBO3MOXKHBIMH |(MCX0/1b1). BeposTHOCT DopMyIHpOBaTh YCIOBUSA coOBITHI COOBITHSI (MCXOIIBI). OTIBITE.
PIIEMEHTapPHBIMU CITy4aifHOTO COOBITHSI. MpoBeNeHHS CITydaiiHOro ombITta.  |(3 9) BepostHocTh ciyyaitHoro  |@opMynHupoBaTh
MCXOaMHu BepositHOCTH cOOBITHI B OnbITax [HaXxoAWTh BEPOSITHOCTH COOBITHIA B coObITHSI. BepositHOCTH YCIIOBHS IPOBEICHUS
(3 u) C PaBHOBO3MOYHBIMHU ONBITaX C pABHOBO3MO>KHBIMU COOBITHIA B OTIBITAX C CITy4aifHOTO OTIBITA.
PIIEMEHTAPHBIMU COOBITUSIMU. MCXOJIaMH. PaBHOBO3MO>KHBIMHU Haxonuts
[IpakTudeckas padoTa Mo 1enupoBaTh OMBITHI C HIIEMEHTAPHBIMU COOBITHSIMU [BEPOSTHOCTH COOBITHI
PaBHOBO3MO>KHBIMHU B OIBITax C
PJIEMEHTapHBIMH UCXOJIaMH B XOJIE [PaBHOBO3MOKHBIMH
MPaKTUIECKOH pabOThI RIIEMEHTapHBIMU
Omnepanuu Haj Onepauuu HaJ COOBITUSIMU: Vcnonp30BaTh AMarpaMMel Jitnepa [Onepanun Hafllepeceyenue, oovenuaenne |MIcnons30BaTh
COOBITHSIMH, nepeceyeHne, 00bEeANHEHUE 1 CJIOBECHOE OITMCAHUE COOBITUH  |[MHOXKECTBaMH HWMHO>KECTB U COOBITHH, uarpaMMel Oiniepa u
CIIO)KEHUE COOBITHIA, TPOTHBOIIOJIOKHBIE T QOPMYJIMPOBKH U COOBITHSIMH. [IPOTUBOMOJIOKHBIE BepOaIbHOE OMKCAaHUE
BEPOSTHOCTEN COOBITHSI. n300paxeHus: 00beTUHEHUS Crnoxenune njcoObITHs. Dopmyna COOBITHIA IpH




(3 u) JTuarpammel Diiepa. Dopmyna  |[IepecedeHust COOBITUI. [YMHO>KEHUE CII0KEHHS BEPOSITHOCTEN BBIIIOJTHCHUH
CII0KEHHS BEPOATHOCTEN PemaTh 3a1a4u ¢ UCIIOJIB30BAHUEM [BEPOSITHOCTEH. Y ci10BHAs! BEPOSTHOCTb. oreparyii Haj
(opMyJTBI CIIOKEHHUsI BEPOSTHOCTEH |Y CIIOBHAS 'Y MHOKEHHE BEPOSTHOCTEH. |COOBITHAMHU.
YcnoBHas Y ci10BHAs BEpOSTHOCTb. Pemare 3ajaun Ha HAXOXKACHUE  [BEPOATHOCTD. dopmyna yciaoBHON OneHnBaTh U3MEHEHNE
BEPOSTHOCT, 'Y MHOXKEHME BEPOSITHOCTEM. BEPOSITHOCTEH COOBITHIA, B TOM He3zaBucumele BepoaTHOCcTH. Dopmyrna BEPOSATHOCTEHN
InepeBo ciaydaiiHoro |/lepeBo ciydaifHOro YHCIIE YCIOBHBIX C IOMOIIBIO coOBITHS MOJIHOM BEPOSITHOCTH. COOBITHIA IO Mepe
ombiTa, hopmyna pKcriepuMeHTa. @opMyIia NOIHOM |IepeBa CIIy4aitHOTO OIBITA. (5 u) Dopmyna batieca. HACTYIUICHUS IPYTUX
MOJTHOM BeposATHOCTU. HezaBucuMele Onpenenars He3aBUCUMOCTb He3zaBucumeie cOOBITHS COOBITHI B CTy4aitHOM
BEPOATHOCTHU U COOBITHS COOBITHIA IO PopMyJIe U 1O OTIBITE.
HE3aBUCHMOCTh OpraHMU3aly CIy4aitHOrO OMbITa Pemrats 3agauu, B TOM
coObITHI YHCIIE C
(6 1) HCIIOJIb30BaHUEM
nepeBa CITy4JaifHoro
oTbITa, HopMyIT
CII0KEHUS U
YMHOKEHUSI
BEPOSITHOCTEH
DIIEMEHTBI KomOuHaTopHOE npaBuiio Vcrionp30BaTh IpaBUIIo DIIEMEHTBI KomOunaropHoe npaswio  |@opMynupoBaTh U
KOMOMHATOpUKH (4 |[yMHOKeHHMs. [lepecTaHOBKM M [yMHOXKEHHS TSI IEpEUUCIICHUS KoMOMHAaTOpUKH (4 [ymMHOKeHHS. [lepecTaHOBKH  |TOKa3bIBATH
) ¢dakxTopuan. Uncno couetannid.  [COOBITHI B CIIy4aifHOM OIBITE. ) u paxropuain. Yucno KOMOHHATOpPHBIE
Tpeyronbauk [Tackans. @opmynalllonszoBatscs hopmynoit u coyeTaHNd. TpEeyronbHUK  |(paKTHI
ornoma HeroTona TpeyroiasHukoM [lackans s [Tackans. @opmyna 6mHoMa [cnonb30BaTh
ONpeAeeHHs YKciia COUeTaHU I Hrrotona [IPaBUJIO YMHOKEHMS,
M3y4EHHbIE
KOMOHHATOpPHBIE
(hopMyIbI 1St
[EPEUNCIICHUS

SIEMEHTOB PA3IUYHBIX
MHOECTB, B TOM
YUCIIE AIEMEHTapHBIX
COOBITHI B CITy4aitHOM
OIIBITE.

TTonp30BaThbCs
(dhopmynoit u
TPEYTOIBHUKOM
TTackains mis
OMpPEICTICHUS YUCIIa
COUCTAHUM.

[TpumensTs Gpopmyiy




ounoma HerotoHa s

rmpeoOpa3oBaHus
BBIpa)KEHUH
Cepun buHapHbIN CITy4aliHBIN OIBIT Paz0ouBath cioxHBIE Cepun bunapHbIii cirygaiinblil onbIT [Pa3duBaTh CIOKHbIE
[OCIIEA0BATENBHBIX ((MCIIBITAHKUE), YCIIEX U Heylada. PKCHEPUMEHTHI Ha OT/IeNbHbIC [IOCIIEA0BATENBHBIX ((HCIBITAaHHE), YCIEX U SKCIIEPUMEHTHI Ha
MCTIBITAHUI He3aBucrMBble HCTIBITAHMS. WCTIBITaHUS. CTIBITAaHUH. Heynava. He3aBucumslie OTIENbHBIE
(3 u) CepHst HE3aBUCUMBIX MCIIBITaHUN [(OCBAauBaTh NOHATHUSA: UCIIBITaHKE, |(cribITaHus ncneltanus. Cepust VICIIBITAHUSI.
o nepBoro ycnexa. Cepus cepys HE3aBUCUMBIX UCTIBITaHUN.  |bepHysn. HE3aBHCHUMBIX UCIIBITaHUH 10 |PemaTs 3a1a4u Ha
HE3aBHCHUMBIX HCIIBITAHUI [IpuBOIUTHE MPUMEpHI CEpUit CayualiHblii BEIOOp [nepBoro ycmexa. Cepust MOMCK BEPOSTHOCTEH
bepryH. HE3aBHCHUMBIX UCIIBITAaHHUH. 113 KOHEUHOHI HE3aBUCHMBIX UCTIBITAHUH  (COOBITHI B CEpUH
[IpakTuueckas pabora c Pemats 3anaun Ha MOUCK COBOKYITHOCTHU beprymn. CiryuaiiHbIii MCIIBITAHUH 10
MCTIONBb30BaHUEM JJIIEKTPOHHBIX  [BEPOSATHOCTEH coObITHI B cepun  |(5 1) BEIOOP 13 KOHEUHOH MEPBOro ycIiexa U B
a0y WCIIBITAHUH IO IEPBOTO yCIeXa U B COBOKYTIHOCTH. CepHaX MCIIBITAaHUN
cepusax ucnelTanuil bepHym. [pakTuueckas padora ¢ bepHymn, a Takxke B
W3y4ats B X0/1€ IPaKTHUECKON HCIIOIb30BaHUEM OTIBITaX CO CIy4ailHbIM
(paboThI C UCIIOJIL30BaHUEM AIIEKTPOHHBIX TaOJIUII BEIOOPOM M3 KOHEUHOU
QIIEKTPOHHBIX TAOJIHI BEPOSTHOCTH COBOKYITHOCTH C
COOBITHIA B CEPUSIX HE3aBUCHMBIX MCTIOJIb30BaHUEM
WCTIBITAaHUI KOMOHHATOPHBIX
(axToB 1 popmyII, B
TOM YHCIIE B XOJ€
MPaKTUIEeCKOH paboThI
C IpPUMEHEHUEM
CTaHJapTHBIX
(yHKIMH
CryJaiiHble CrnyuaiiHas BEMUYMHa. OcBauBaTh NOHATHUSA: coy4aiiHas  |CiydaiiHble CrnyuaiiHas BETU4MHA. OcBauBaTh NOHATHS:
BEJTMYHHBI U Pacripenenenne BepoATHOCTEH.  [BETMUYMHA, PaCIpEACICHUE, BEJTMYMHBI Pacnpenenenue ClTydJaiiHas BEJIMYMHA,
[pactipeieeHust JlnarpamMmMa pacrpenieneHus.. TabauLa pacrpeaeieHus, 1 pacIpeseieHusl  [BeposTHocTel. JlnarpaMma  pactpesneseHue,
(6 1) CyMMa 1 IpoU3BEJICHHE MarpaMMa pacIpeeeHuUsl. (14 ) pacnpenenenus. Onepanny  Tadnuia
ciTy4aiHbIX Bequ4uH. [Ipumeps!  [[IpuBoauTs mpumepsl HaJ CIy4ailHbIMU pacripesieNieHus,
pacrpeiesieHil, B TOM Yucie [pacrpeieieHuil, B TOM UHcie BenumurHamu. [Ipumepsl Imuarpamma
FEOMETPUUYECKOE U TEOMETPUYECKOTO U pactipenencHuil. bunapnas  |pacnpeneneHus.
OMHOMHAIbHOE OuHOoMuanbHOTO. CpaBHUBATH CITy4aiiHasl BEJTHMYUHA. Haxoautb 3HaueHus
pacpeieNIeHus CITy4JaiiHbIX ['eomeTpuueckoe CYMMBI 1
BETMYNH [pactipesieNicHHE. MPON3BENCHUS
Haxoauts 3Ha4eHUsI CYMMBI U bunomuansHOe CITy4alHBIX BEJTMUUH.
[IPOM3BEIEHUS CITy4aiiHbIX pactipesieNieHHE. Ctpoutb OMHApHBIE

IBCJIMYHMH.
CTpOI/ITL " pacCrio3HaBaTb

MarteMaTu4ecKoe 0KUJaHue
CITy4altHOM BEJIMYUHBL.

[pacrpecacjaCHud 1o
OITMCAHUIO COOBITHIH B




reoMeTpuyeckoe 1 ONHOMHATILHOE
pacripesiesieHIe

CoBMECTHOE paclpe/IeICHHE
BYX CITy4alHBIX BEIUYUH.
HesaBucuMmele ciydaifHbie
BenuuuHbl. CBOMCTBA
MaTeMaTHYECKOTO
oxkuanus. MareMaTudeckoe
OKUaHUe OMHAPHON
CIIy4altHOUM BEIIMYUHBI.
MaTteMaTH4ecKOe OKUJaHUE
TCOMETPUY CKOTO U
OMHOMUAITEHOTO
pactpeaeneHuit. Jlucnepcus
11 CTaHJAPTHOE OTKJIOHCHHUE.
[ucniepcust OMHApHOM
CIIy4altHOUM BEIMYUHBI.
CBolCTBa AUCTIEPCUML.
MaTteMaTH4ecKoe OKUJaHuE
[IPOU3BEICHUS U AUCTICPCHUS
CYMMBI HE3aBUCUMBIX
CIIy4alHBIX BEJIUYHH.
Jlucriepcuisi ONHOMHATTLHOTO
pacnpeescHusl.
[IpakTideckas paboTa ¢
HCIIOJIb30BAHUEM
PIIEKTPOHHBIX TAOJTHI

CITy4aifHbIX OTIBITAX.
CTpouts 1
pacrio3HaBaTh
reOMETPUIECKOE U
OMHOMUATEHOE
pacrpe/esicHHs.
Pemmare 3a1aun Ha
BEIUUCIICHHC
MaTeMaTHYECKOTO
OJKUTaHUSI.

CTpOUTh COBMECTHBIC
pacrpe/esicHHUsI.
3yuaTh cBOCTBA
MaTeMaTHYECKOTO
oxxunanus. Pemars
3a]1a4H C [IOMOIIIBIO
M3YYCHHBIX CBOMCTB.
[To n3y4eHHbIM
(hopMyJsiaM HaXOIUTh
MaTeMaTHUCCKHUE
0KUJAHHS CITyYaiHBIX
BEITMYWH, MMCIOIIUX
reOMETPUIECKOS U
OMHOMUATEHOE
pacrpe/ieIieHus
OcBauBaTh OHATHS:
mUcTiepCus,
CTaHJapTHOE
OTKJIOHEHHE
CITy4aiiHOI BEJIMYMHEI.
Haxonute aucnepcuio
[0 pacrpeaeICHHIO.
3yuaTh cBOMCTBA
TUCTICPCU.

[To n3y4eHHbIM
(hopMyJsiaM HaXOIUTh
TUCTICPCHUIO
OMHOMUAITEHOTO

pacrpeacicHsd, B TOM




qHCIIE B XOJE
MPaKTUIEeCKOH paboThI

O0001IEeHNE U

OmnucarenbHas CTATUCTHKA.

HOBTOpSITB HU3YUCHHOC 1

cHCTeMaTH3aIHs Ciy4aliHble OIBITHI U BBICTPAHBATh
3HaHUI BEPOATHOCTH CITy4alHBIX CHUCTEMY 3HAHUI
(5 9) coObITHi. Onepariu HaJ
COOBITHAMU. DIIEMEHTHI
KOMOWHATOPUKH, CEPUU
HE3aBUCHMBIX UCTIBITAHUI
11 xiace
ba3oBelil ypoBeHb VYrayOneHHbll ypoBEeHb
Ha3zBanue paznena OCHOBHOE coJiepKaHne OCHOBHBIEC BUIIBI Ha3zBanue paznena OCHOBHOE coJiepKaHNe OCHOBHBIEC BUIIBI
(TeMBbI) (KOJIMYECTBO e TeLHOCTH (TeMbI) (KOJTMYECTBO e TeLHOCTH
94acoB) 00yJaromumxcst 4acoB) 00yJaromuXCst
Pacripenenenue [locnenoBaTenbHOCT Br11enaTs mo onucaHuio
[Tyaccona OJTMHOYHBIX HE3aBHCHMBIX CIIy4aifHOTO OMBITA
(2 ) coObITHiA. [IpuMep 3anaun, BEJTMYHHEI,
MPUBOJISIIICH K pacrpeesieHHbIE 110
pacnpenenenuto [lyaccona.  3axony Ilyaccona.
[pakTuueckas padora c Pemiats 3agauu, B TOM
MCIIOJIb30BaHKUEM 3JICKTPOHHBIX [AHCIIE B XOZC
a0y MPaKTUIECKON paboTHI C
MpPUMEHEHUEM
CTaHAAPTHBIX QYHKIHN
DIIEKTPOHHBIX TaOJIUII
MaremaTHyeckoe [TprMepbl TpUMEHEHUS OcBanBaTh OHATHE HemnpepriBHbie [TpumMepbl HepepBIBHBIX 3HAKOMUTHCS
OKU/IaHHUE CIy4YallHOM |[MaTeMaTHYECKOrO OKHIAHUSI [MaTeMaTHYECKOTO CllyyailHble BETMYMHBl  |CITyYalHBIX BETUYHH. MOHSATHSMH:
BEJTMYHHEI (4 1) (cTpaxoBaHme, JOTEpES). OXKHMJAHUSL. (pactipeseneHus), DyHKIHS ITIOTHOCTH HeTpephIBHAS
Maremarndeckoe oxuganue |[[I[puBoaUTE U 00CYXKIaTh |[OKa3aTeNbHOE BEpOSTHOCTH. PaBHOMEpHOE  [ciTyuaiiHas BeTMYHHA,
CYMMBI CITy4alHBIX BEJIMYUH. |[IPUMEPHI MPUMEHEHUS!  |M HOPMaJIbHOE pacnpenenenue. [Ipumepst HETIPEephIBHOE
MaremaTtniyeckoe OXHIaHUE |[MaTeMaTHIeCKOrO pacnpenencaus (4 4) 3a1a4, MPUBOISIINX K pacnpeneneHue,
reOMETPUIECKOr0 1 OKHMJAHUSL. MOKa3aTeIILHOMY H K (YHKLUS TUIOTHOCTH
OMHOMHATBEHOTO Bbrunciars HOPMaJIEHOMY BEPOSITHOCTH.
pacnpeneneHuit MaTeMaTHYECKOe pacnpeneneHusM. @ynkius — |[HaxoauTs BeposiTHOCTH
OXKHJAaHUE. TUIOTHOCTH BEPOSITHOCTU COOBITHI IO TAHHON




Vcrionb30BaTh MOHSTHE
MaTeMaTHYECKOTO
OXKHJIaHWSI ¥ €T0 CBOWCTBA
HpY PEIICHUN 3a/1aY.
HaxoauTh M0 M3BECTHBIM
hopmynam
MaTeMaTHYeCKOe
0)KHJaHUE CyMMBI
CITy4aliHBIX BEJIUYHH.
HaxoauTh 0 M3BECTHBIM
hopmynam
MaTeMaTHYEeCKUe
OXKHJIaHUSI CITyYaiHBIX
BEJTUYNH, UMEIOIIIX
reOMETPUUYECKOE U

MMOKA3aTeIbHOIO
pacnpenencHus. OyHKIMA
MJIOTHOCTH BEPOSITHOCTU
HOPMAaJIBHOTO paclpeeeHns

(hyHKITUH TUIOTHOCTH.
SHAKOMHUTLCS C
MMOHATHSIMH:
[MOKa3aTeJIbHOE
pacrnpeseneHue,
HOpMaJIbHOE
pacmpe/esicHue.
BEIIENSATE 110 OITMCAHUIO
ClIy4yaliHble BETMYUHBI,
pacrpeieneHHbIE IO
MOKA3aTEIIbHOMY
3aKOHY, IO
HOPMAaJIbHOMY 3aKOHY.
Paz0Oupats npumepsl
3a/1a4, MPUBOASIINX K

OMHOMHUAIEHOE [MOKA3aTEIIbHOMY
pacnpeaeneHus pacrpeiesiCHUIO U K
HOPMAJILHOMY
[pactpeieIeHII0
ucnepcust u ucnepcus u cranaaptTHoe  |(OcBauBaTh MOHITHS: DJIEMEHTBI ['enepanbHast COBOKyIHOCTh U [OCBauBaTh MOHSTHS:
CTaHIapTHOE oTKJIOHeHue. [Jucnepcun Ucriepcusi, CTAaHAAPTHOE [MaTeMaTHYECKOM ClTydJaiiHasi BBIOOpKa. reHepaTbHAs
OTKJIOHCHHE FCOMETPUUYECKOTO U OTKJIOHCHHUE CTy4yallHOM  |CTATUCTUKU 3HAKOMCTBO C BBIOOPOYHBIMU  |COBOKYITHOCTb,
CITy4aiiHOW BEJIMYMHBI |OMHOMHAIBHOTO BEJIMYMHBL. (6 9) xapakTtepuctukamu. OmeHka  |[BBIOOpKa, BEIOOPOYHOE
(4 9) [IpakTudeckas padboTa ¢ pacnpeeneHusl. CpETHETO U AUCIIEPCUU CpeaHee U BHIOOpOYHAs
HCIIOJB30BaHUEM Haxoauts nucnepcuto no reHepaJIbHOM COBOKYITHOCTH C  |TUCTIEPCHSI.
PIIEKTPOHHBIX Ta0JIHUI] pacipeeNiCHUIO. MOMOIIIBEO BEIOOPOYHBIX Brrancnsats
HaxoauTh 1o W3BECTHBIM xapakTtepucTuk. ONCHUBaHNE |[BHIOOPOYHBIC

hopMyiaM UCTIepCUto
FEOMETPUICCKOTO H
OHMHOMHAIBLHOIO
pacnpeseseHus, B TOM
JHCIIC B X0/
MPAKTHYECKON PabOTHI ¢
HCITONIb30BAaHUEM
PIIEKTPOHHBIX Ta0JIHUI]

BEPOATHOCTEH COOBITHIA TIO
BEIOOPKE.

CTaTtucThyecKas TUIIOTE3a.
[IpoBepka nmpocTermmx
CUIOTE3 C TOMOLIBIO CBOMCTB
M3YUYCHHBIX pacnpeacIcHUM.
[IpakTrueckas paboTa ¢
KICIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0ITUI]

XapaKTEpUCTUKU U HA UX
OCHOBE OIICHUBATh
XapaKTepUCTUKU
reHepaIbHOM
COBOKYITHOCTH.
OcBauBaTh MOHATHSL:
CTaTUCTHYECKAS
runote3a. OLeHnBaTh
BEPOSITHOCTH COOBITHH
MIPOBEPSITH MpOCTEHIIIE
TUIOTE3bI HA OCHOBE
BHIOOPOYHBIX JAHHBIX, B




TOM YHCJIE B XOJIE
MpaKTHIECKON paboThI

3aKOH OOJIBIIMX YHCE

(3 1)

3aKOH OOJBLINX YHCEIT.
Bri6opouHslii MeTo
MCCIIEIOBaHUH.
[pakTuueckas padora ¢
MCTIOJIb30BaHUEM
QIIEKTPOHHBIX TaOIHI]

SHAKOMHTLCS C
BEIOOPOYHEIM METOOM
HCCIICIOBAHMS
COBOKYITHOCTH JIAHHBIX.
W3ygats B x071€
MPAKTHYECKOUN PabOTHI ¢
HCIIOJIB30BaHUEM
AIIEKTPOHHBIX Ta0IHUI]
[IPUMEHCHUE
BEIOOPOYHOTO METO/IA
HCCIICIOBAHMS

3aKOH OOJIBIIMX YHCEIT

(5 )

HepasenctBo UeOrIuéBa.
Teopema YeoOrbimuéna. Teopema
Bepaymm. 3akoH OONBIIHIX
qricen. BeIOOpOYHEI MeTONT
VCCIIEIOBaHUI.

[IpakTrueckas paboTa ¢
KICIIOJIb30BAHUEM AJIEKTPOHHBIX
TaOITUI]

Pazbupatsb
TOKa3aTeNbCTBA TEOPEM.
OcBanBaTh BEIOOPOYHBIH
METO/I, KCCIICAOBAaHUI, B
TOM YHCJIE B XOJIE
MpaKTHIECKON paboThI

HenpepbiBHble
CITydaiiHbIe BETMYNHBI
(pactpenerne- HUs)

(29)

IIpuMepsl HeMpepHIBHBIX
CITy4YalHBIX BEJIIMYUH.
DYHKIUS IOTHOCTH
pacripeneneHus. PaBHoMepHoe
pacrpeiesieHue U €ro
CBOIICTBa.

OcBanBaTh HOHSTHSL:
HeTpepbIBHAS CITydaiHast
BEJIMYMHA, HETIPEPBIBHOE
pactipenienieHue, QyHKIHS
[UIOTHOCTH BEPOSITHOCTH.
[TpuBOANTE IPUMEPEI
HETPEPBIBHBIX CITyYalHBIX
BEJINYHH.

HaxonuTs BeposaTHOCTH
COOBITHH 110 JaHHOU
(hyHKLIWH TUIOTHOCTH, B
TOM YHCJIC PABHOMEPHOTO

[pactipeieneHus

CBA3b MEKIY
CITy4ailHBIMH
BenmnurHaMHU (6 1)

KoBapuanus 1ByX ciydalHbIX
BennunH. Koadduunent
Kkoppersiiyu. CoBMECTHBIE
HaOIIOIEHHS IBYX BEJIMYHH.
Br100pouHbIi KOG PHULIUEHT
Koppersiuuu. Pazinune Mexay
TTUHENHOM CBA3BIO U
MPUYNHHO-CIICICTBEHHOM
cBs13b10. JIMHEeHAs perpeccusl.
[IpakTudeckas padora ¢
WCIIOJIb30BaHUEM DJIEKTPOHHBIX
TabImI

OcBanBaTh HOHSTHSL:
KOBapHaLHs,

K09 PULUEHT
KOppesILny, THHEeHHas
3aBUCHMOCTb.
O1neHnBaTh XapaxkTep
CBSI3U MEXIY
CITy4ailHBIMH
BEIMYMHAMHU, HCXOAS 13
NpPUPOBI JaHHBIX U
BBIYHCIICHHBIX
XapaKTEPUCTHUK.
cnonb30BaTh




HopmansHoe

3amaun, IPUBOIAIINE K

(OcBauBaTh IIOHITHSL:

pacripesiesieHIe HOPMAJIbBHOMY HOpMaJIbHOE
(2 1) pacnpenenenuto. OyHKIMA  [pacrpeiesicHHeE.
MIOTHOCTH U CBOMCTBA BrIensaTs M0 OnMcaHuio
HOPMaJIBHOTO PACIPEACTIEHNS. [CITyYaiHble BEINYHHBI,
[IpakTuueckas padora ¢ pacnpeenéHHble Mo
HCIIOJIb30BaHUEM HOPMaJIbHOMY 3aKOHY.
PJIEKTPOHHBIX TaOIHUI] [IprBOANTE IPUMEPEI
3a71a4, MPUBOISIINX K
HOPMaJILHOMY
pacIpeeeHHUIO.
HaxonuTs unciioBble
XapaKTEPUCTUKH
HOPMAJIBHOTO
pacnpeaeneHus mo
M3BECTHBIM (POPMYJIIaM.
Pemate 3amaun,
CBSI3aHHBIE C
MIPUMEHEHNEM CBOMCTB
HOPMAJIBHOTO
pacnpeeneHuil, B ToM
YHCIIE C NCIIONIb30BaHUEM
PIIEKTPOHHBIX TaOIUI]
[loBTOpEHME, [IpencraBieHne TaHHBIX C [loBTOpsATH M3yyeHHOEe 1 [O0OOIICHNE U Ipenc
06001eHne MOMOIIBIO Ta0IHI 1 BBICTpanBaTh CUCTEMY crCcTeMaTH3aLHs MOMOT!
1 cUCTeMaTh3alus mrarpamMm, onHrcaTenbHas 3HAHHI 3HAHWUH omnuca’
3HaHui (19 ) CTaTHCTHUKA, OIBITHI C (11 9) OTIBITH
PaBHOBO3MO>KHBIMH JIIEMel
PIIEMEHTAPHBIMU COOBITHSIMH, BBIUHUC
BBIUMCIIEHHE BEPOATHOCTEN COOBIT
COOBITHUI C IPIMEHEHUEM bopmy
(hopmyI U rpadHUeCcKuX METOJT
METOJI0B (KOOpAMHATHAS npsmMa
[psiMasi, 1€pEBO, JuarpaMma Oiinep
Oiinepa), ciryyaiHble BEJINY]
BEJIMYMHBI M PacrpeieNIeHus], MaTeM
MaTeMaTHYECKOE 0XKUIAHNE ciydai

CITy4aiiHOM BEINYHMHEI

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

BA30BbI YPOBEHb
10 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTarTa
6 Teopust BeposSTHOCTEH U CTaTUCTUKA




6.1

YuTtath ¥ CTPOUTH TAOIUIIBI U AUATPAMMBI

6.2

OnepupoBaTh HOHATHAMM: CpeAHEE apuU(MeTHUecKoe, MeauaHa,
HauOospIlee, HAaMMEHbIIEEe 3HAUYEHHE, pa3Max MAacCHBa YHCIOBBIX

JAaHHBIX

6.3

OnepupoBaTb MOHATUSAMU:  CIy4YallHBIH  OKCIEPUMEHT (OMBIT) H
cilydaifHOe COOBITHE, BIIEMEHTApHOE COOBITHE (JIEMEHTApHBIA HMCXO)
CIy4allHOrO  OIBITA;  HAXOAWUTb  BEPOSITHOCTH B  ONBITaX C
PABHOBO3MOXHBIMH CIyYalHBIMH COOBITUSIMH, HaXOAWTh U CPAaBHUBATbH

BEPOSITHOCTH COOBITUI B U3YUEHHBIX CIyYaiHbIX IKCIIEPUMEHTAX

6.4

Haxonute M ¢opMynupoBaTh COOBITHS: TepeceueHHe U OOBEAUHEHHE
JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOXKHOE JIaHHOMY COOBITHIO;
NOJIb30BAaThCs  AMarpamMmMamMu — Diepa ¥ QOpPMYNIOH  CIOXKEHHS

BEPOATHOCTEN IIPU PELICHNUH 3a]a4

6.5

OHGpI/IpOBaTL IMOHATHUAMU:  YCJIOBHAsA  BCPOATHOCTb, HC3aBUCUMBIC
CO6I>ITI/I}I; HaxOoJUTb BCPOSATHOCTH C IOMOIIBIO IMpaBUJIa YMHOKCHHA, C

MMOMOIIBIO ACPCBA CJIy‘-IB.fIHOl"O OIIbITa

6.6

[TpuMeHATH KOMOMHATOPHOE MPABUIJIO YMHOKEHUS TPU PEIICHUH 3a/1a4

6.7

OnepupoBaTh NOHATUSAMU: HCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
UCTIBITAHUH, yCTIeX U HeyJlaua; HaXOAUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX HUCIBITAHWM A0 MEPBOr0 YCIEXa, HAXOAWUTb BEPOSTHOCTH

coObITHI B cepun ucnibITanuii bepuymm

6.8

OnepupoBaTb NOHATUAMM: CllydaliHas BEJIMYMHA, paCIpeleIcHHE

BEPOATHOCTEN, JUarpaMma pacupeaeieHus

11 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

5

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

CpaBHUBaTh BEpPOATHOCTH 3HAYEHUN CIIy4allHOM BEJIMYUHBI 110

pacnpeacICHUIO UJIU C ITOMOLIBIO JUarpaMm

52

OHGpI/IpOBaTL IMOHATUECM MATCMATUUYCCKOIO OXHJaHUsA, HPUBOIHUTH

NpuMepbl  TOrO, KaKk MNOPHUMCHACTCA MaTEMATHUYCCKOC OXXHAAaHUC




CquaﬁHOﬁ BCINMYHHBI, HAXOAUTh MATCMATHYCCKOC OXHUAAHHUEC IIO

JTAHHOMY pacIpeleIeHHIO

53

Nmetn MNpEaACTAaBJICHHUC O 3aKOHC OOIBIINX YHCET

54

HMets npeacraBiaeHue 0 HOPMaJIbHOM PacHpeneIICHUN

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

YIJIYBJEHHbBIA YPOBEHD
10 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTarta
6 Teopus BEposTHOCTEN M CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOIHUIIBI U TUATPAMMBI
62 OnepupoBaTh  MOHATUAMHU:  CpeaHee  apudmMeTHyeckoe,  MeJHaHa,
' HaunOoJsbIIee, HAUMEHbILIEE 3HAUCHHE, Pa3MaxX MacCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUAMH: CIyYalHBIA SKCIEPUMEHT (OMBIT) U CIy4ailHOE
COOBITHE, 3JEMEHTAapHOE COOBITHE (SJIEMEHTApHBIH HCXOMA) CIy4YaiHOTOo
6.3 ONbITa; HAXOAUTb BEPOATHOCTH B ONbITAX C PABHOBO3MOXXHBIMU
CIly4aiiHBIMHU COOBITHSMHU, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITHI B
U3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepeceueHHe U OObEIUHEHHE
6.4 JaHHBIX COOBITHH, COOBITHE, TPOTUBOMOJIOKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAThCS JarpaMMamu Ditniepa u GopMyJIoi CI0KEHUS BEPOSITHOCTEH
IIpY pELICHNUH 33124
OmnepupoBaTh HOHATHAMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIBIO IpaBUiIa YMHOXKEHHS, C ITOMOIIBIO
JIepeBa CIIy4alHOIO OIbITa
6.6 [TpuMeHsATH> KOMOMHATOPHOE MPABWIIO YMHOXKEHHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh NMOHATUSAMHU: HUCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUS
6.7 UCTIBITAHUH, YCIIEX M HeyJauya; HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu
' HE3aBHCHMBIX HCIIBITAHUNA 1O IEPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTHU
cOOBITHI B cepuu HcnibITaHui bepHymu
6.8 OnepupoBaTb  MOHATUSAMU:  CilydaiiHas  BEJIWYMHA, paclpeiesieHue

BEPOSITHOCTEN, Marpamma pacipeieeHus

11 KVIACC




Kon

MPOBEPSIEMOT0

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHEro 001ero 06pa3oBaHus

pe3yjabTarta

Teopust BEpOATHOCTEN U CTATUCTHKA

CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIy4allHOM  BEJIMYMHBINO
pacIpeneIIeHUIO WIH C ITIOMOILBIO AUarpaMMm

OnepupoBaTb NOHATHEM MaTEMATUYECKOTO  OXXKHUIAHUS, IPUBOJIUTH
IIPUMEPBI TOT0, KaK IPUMEHAETCS MaTEMaTUYECKOe OKUJAHUE CIIy4anHOU
BEJIMYUHBI, HAXOAUTb MATEMaTU4YECKOE  OXHUAAHME [0  JaHHOMY
pacrpencieHUI0

Nmetn OpeaACTaBJICHUC O 3aKOHC OOJIBIIMX YHCEI

Nmets npeacraBieHue 0 HOpMaabHOM PaCIpeeICHUN

IPOBEPSIEMBIE SJIEMEHTHBI COAEPKAHUS
BA3OBbI YPOBEHbD

10 KVIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenne JaHHBIX C TOMoIbl0 Tabmun W auarpamm. CpenHee
6.1 apupMeTHYeCKoe, MenuaHa, HauOoyplllee W HaMMEHBIIEE 3HAYEHUS, pazMax,
JUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CIydalHbIE COOBITHSA. JJIEMEHTapHBIC
coObITHs (Wcxonbl). BeposiTHOCTH ciydallHOTO CcOOBITHS. bBiIM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CiydaliHbIEe OTBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
coObiTusiIMH.  BeposiTHOCTH ~ COOBITUH B ONBITAX C  PABHOBO3MOXKHBIMH
AIIEMEHTAPHBIMH COOBITUAMU
63 Onepanuu  Hajg COOBITUSIMHU: TIepeceueHue, OObEIMHEHUE, MPOTHUBOMOJIOKHBIC
‘ coObITus. [lnarpammel Diinepa. @opmyiia CI0KEHUS BEpOITHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME  BEPOATHOCTEH. JlepeBO  Cily4aiHOro
‘ skcnepumMenTa. @opmyia noyHoi BepossTHOCTH. HezaBucumblie coObITHS
6.5 KomOunatopHoe mnpaBmio ymHOXeHus. IlepectanoBku u ¢akropuan. Ywucno
‘ couetanuil. Tpeyronapauk Ilackans. @opmyna 6uaoma Herotona
6.6 bunapHblli cioyuyaliHbli ONBIT (MCHBITAHUE), yclex M Heyjnada. HesaBucumble




ucnelTanus. Cepust HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmnexa. Cepus

HE3aBUCUMBIX UCIBITAaHUN bepHyum

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTeN. JlMarpaMma pacipeesieHus.

[Tpumeps! pactipeieieHni, B TOM YHCIIe TeOMETpUIecKoe U OMHOMHAIbHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucioBble XapaKTEpUCTUKH CIy4alHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXHUAAHUE,
JIACIIEpCUsl U CTAaHAAPTHOE OTKJIOHEHME. IIpuMepsl IpUMEHEHHsT MaTEMAaTUYECKOIO
OKMJIaHWs, B TOM YHUCJIE B 337a4aX U3 IIOBCEJHEBHOM >XM3HU. Martemaruyeckoe
OXHUJaHue OMHApHOW CllydyallHOM BeNWYMHBL. MaTreMaTHYeCKOe OKHAAHUE CYMMBI
CIIy4alHBbIX BEJIMYMH. MaTeMaTudecKoe OKUIAHUE U JUCIIEPCUS I€OMETPUIECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeIeHui

52

3aKkoH OOJBIIMX YHCEN M €ro pojb B HayKe, mpupoiae U oOmiectBe. BriOopouHsbiit

METOJ UCCIEOBAaHUN

53

IIpuMepsl  HENpepbIBHBIX  CIy4alHBIX BeNWYMH. [loHsATHE O IIOTHOCTH
pacnpeneneHus. 3a1a4uu, NPUBOIALINE K HOpMAIbHOMY pacipeneneHuro. [lonstue o

HOPMAJILHOM pacIpenelIeHun

HNPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

YIJYBJEHHBIA YPOBEHDb

10 KVIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kona
6 Teopml BCpOHTHOCTCfI U CTaTUCTHUKA

[IpencraBienre JaHHBIX C MoMomblo Tabmuny wu  amarpamm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HaWOONbIIee ¥ HAWMEHbIIEE 3HAYCHUS, pa3Max,

AUCTICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60pOB




6.2

CnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CIydalHbIe COOBITHSA. JJIEMEHTapHBIC
coObITHst (Wcxonbl). BeposiTHOCTH ciydallHOTO CcOOBITHS. BiIM30CTh 4YacTOTHI U
BEPOATHOCTH cOObITHH. Ciy4ailHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObiTHsiMA.  BeposiTHOCTH ~ COOBITUH B OMBITAaX C  PaBHOBO3MOXHBIMU

9JICMCHTAapHbIMU COOBITUSIMA

6.3

OHGpaHI/II/I Hazg COOBITUSIMH: nepeCCUCHUC, OGBGI{I/IHGHI/IG, MMPOTHUBOIIOJIOKHBIC

coObITus. [lnarpammel Diinepa. @opmyiia CI0KEHUS BEpOITHOCTEH

6.4

VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME  BEPOATHOCTEH. JlepeBO  Cily4aiHOro

skcriepuMenTa. @opmya moHoi BeposiTHOCTU. HezaBucuMbie cOOBITHS

6.5

KomOunatopnoe mnpaBmwio ymHOxeHus. IlepectanoBku u ¢akropuan. Ywucno

coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uaoma Heiorona

6.6

bunapHblli cioyuyaliHelli ONBIT (MCHBITAHUE), yclex M Heyjaada. HesaBucumble
ucnelTaHus. Cepust HE3aBUCUMBIX HUCHBITaHUNM A0 mepBoro ycmnexa. Cepus

HE3aBUCUMBIX UCNIBITAaHUN bepHyum

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOCTEN. JlMarpaMma pacnpeesieHus.

[Tpumepsl pactipeieieHni, B TOM YHCIIe TeOMETPUIecKoe U OMHOMHAIBHOE

11 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

UucnoBble XapaKTEpUCTUKHU CIIyYaWHBIX BEJIWYMH: MAaT€MAaTHUYECKOE OKHUJAHUE,
JUCIIEPCUsl U CTaHAAPTHOE OTKJIIOHEHHE. [Ipumepsl MpUMEHEHHs MAaTeMaTU4eCKOro
OKMJIaHHs, B TOM YHCIE B 3a7a4axX M3 IIOBCEIHEBHOM XU3HHU. Maremarudeckoe
OKUJlaHue OMHAPHOM CilydyallHOW BeIMUYMHBL. MaTeMaTHuecKoe OXHIAHHE CYMMBI
CIIy4alHBIX BEJIMYHMH. MaTeMaTU4eCKOe OKUIaHUE U AUCIIEPCHUS TEOMETPUYECKOTO U
OMHOMMAIBHOTO paclpeieeHUi

52

3akoH OOJIBIIMX YHMCENl M €ro poJib B Hayke, MpUpoje u oduiectBe. BriOOpoUHBIit
METOJ, UCCIIEIOBAaHUN

5.3

IIpuMepsl  HENPEpPBIBHBIX  Cily4aWHbIX BenuuuH. [loHATHE O  IUIOTHOCTH
pacnpenenenus. 3agadu, NPpUBOAAIIME K HOpMaIbHOMY pacnpezeneHuto. [lonsatue o
HOPMAaJIbHOM pacCIIpeIe/ICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NMpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 0011ero
o0pa3zoBaHus

Bnanenne MeTogamMmM J0Ka3aTeNbCTB, aNrOPUTMAMU DEUICHUS 3a71ad;
yMeHue (OpMyIHpOBaTh W ONEPHPOBATH MOHATUSMH: OIpeaesieHHE,
aKCMoOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, JI0Ka3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHATHh UX; YMeHHE (HOpMYIHUpPOBATDH
o0paTHOE M NPOTHUBONOJIOXKHOE YTBEPXKICHHE, NMPHUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MAaTeMaTHYeCKOW HHAYKLUY;
MIPOBOJUTH JI0KA3aTENIbHBIE PACCYKICHHS MPU PELICHUN 3a/1a4, OI[CHUBATh
JIOTHYECKYI0O  TPaBWJIBHOCTh  PAcCyXJICHHUI; yMEHHE OIEepHUpOBaTh
MOHATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalMy Haj MHOXECTBAMU;
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OIMCaHMs PeaJbHBIX MPOIECCOB U SIBICHUI U NPU PEIICHUH 3a/1a4, B TOM
qHcie U3 IPYrux y4eOHbIX MPEIMETOB; YMEHHUE ONEePHPOBATH MOHATUAMU:
rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 33a1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadsl Ipu

pelieHuu 3a1a4y

YMeHue omnepupoBaTh MOHATHAMH: HATypalbHOE YHCIO, LEJNOEe YHCIIO,
CTEIeHb C LIEJIBIM MOKa3aTeseM, KOpeHb HAaTYpaJIbHON CTENEHHU, CTEIICHb C
palMOHATIBHBIM TTOKA3aTelIeM, CTENEeHb C JICHCTBUTENBHBIM MOKa3aTeseM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PalMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, LEJNbIX, PAUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeNT; YMEHHE HCII0JIb30BaTh MPU3HAKU JICTMMOCTH, HAUMEHBIINH 00IInii
JenuTeNh W HauMeHblllee o0Iee KpaTHoe, anroput™ EBkimmma npu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3lIMYHBIMH MO3ULIMOHHBIMUA CHCTEMaMU
CUMCIICHUS; YMEHHE BBITIOIHATH BBIUMCIICHUE 3HAYCHUN 1 TIpeoOpa3oBaHuUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus APoOHO-
pallMOHATBHBIX ~ BBIPAKEHHUH; yMEHHE  ONEpPHpPOBATh  MOHATHUAMHU:

noCIaCa0BaTCIIbHOCTD, apI/I(i)MeTI/I‘-IeCKaH nmporpeccus, TreoMCTpHUYICCKaAd




nporpeccusi, OECKOHEYHO YOBIBaIOIIass T'€OMETPUYECKass IPOrpeccus;
YMEHHME 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (hOpMYJI; YMEHUE ONEPUPOBATH MOHATHAMU: KOMILIEKCHOE
YUCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YHMCIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcha, (QopMa  3amucd  KOMIUIEKCHBIX — 4HCell
(reomeTpuyeckas, TpUTOHOMETpUYEcKas M ajreOpanueckas); yMeTb
NPOU3BOJUTH apu(METHUECKUE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
IIPUBOIUTH IPUMEPHI MCIIONIb30BAHMSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATHSAMM:  MaTpuua 2X2  wm 3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACINUTCIIA

YMeHHe onepupoBaTh IMOHATHAMU: PAaLMOHAIBHBIE, UPPALMOHAJIBHBIC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapuPMHUECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPAaBEHCTBA, MX CHUCTEMBbI; YyMEHUE OIEepPUPOBATH
MOHATUSAMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpazoBaHKe, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPABHEHUHW M HEPABEHCTB, PABHOCWIBHOCTH
YpPaBHEHUN, HEPABEHCTB U CHUCTEM; YMCEHHME pellaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C IOMOLIBIO pPa3JIMYHBIX IPUEMOB; pELIAThH
YpPaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI C IapaMeTpoM; IIPUMEHATH
YpPaBHEHUsl, HEPABEHCTBA, MX CHUCTEMBI Ul PELICHUS MAaTeMaTH4YECKUX

3a71a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaIbHON KU3HH

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOIUYHOCTD (PYHKIIMHM, OTPaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (QYHKUUHM, HauOOJbIIee W HAUMEHbIIEe 3HAUYCHUS
(GYHKIMK Ha TPOMEXYTKE, HEeNpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
¢byHKUIMHU, TIepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPUYECKUN U
¢u3nueckuif CMBICT TMPOU3BOJHOM, TEpBOOOpa3Has, ONpeaeTEHHbBII
MHTETpajl; YMEHHE HaxOIUTh AaCUMNTOTHl Tpaduka (yHKIHMH; yMEHHE
BBIUUCIIATh  NPOU3BOAHBIE  CYMMBI, IPOU3BEICHHS, YAaCTHOTO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GyHKIMU; yMEHHE HaXOIUTh IPOU3BOJIHBIC 3JIEMEHTAPHBIX (QYHKUUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBAaHUS (DYyHKIHIA,
HaXOIUTh HaAWOONbIINE W HAUMEHBIIME 3HAYCHUS (YHKIUI; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHauM3a; NPUMEHATHh MPOU3BOAHYIO U HAXOXKICHHUS HAWITYyYIIEeTo
pelieHuss B TPUKIAJHBIX, B TOM YHCJE COLMATbHO-3KOHOMHUYECKUX U

bu3MYECKUX 3aJja4ax; HAXOJUTh IUIOMIAIN U 00BEMBI QUTYP C TTOMOIIBIO




HHTCrpajia, NpUBOAWUTL HNPUMCEPbBI MATCMAaTUYCCKOIO MOACINPOBAHUA C

noMoIbI0 AU depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, oOpaTHas (YHKLNS,
KOMIO3UIUS (DyHKIMHA, JuHEeHHas (QyHKUWSA, KBaapaTudyHas (QYHKLUS,
panuoHanbHass (QYHKUUS, CTeNeHHas (QYHKLIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
ngorapupmuueckas (YHKIHUH; YMEHUE CTPOUTh TpapuKd H3YyYCHHBIX
¢GyHKUMH,  BBINOJHATH  mpeoOpa3oBaHus  rpadukoB  (YHKIMH,
UCTOJIb30BaTh TPaQUKH JUIS W3YYEHHUS TPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 33734 U3 JAPYIHX Y4eOHBIX MPEAMETOB W 3a1ady U3 pealbHOU
KU3HHM; BBIpaXaTh (OpMyJaMH 3aBUCHMOCTH MEXAYy BEIMYHUHAMU;
UCTIOJIb30BaTh CBOMCTBA U TpapuKu (QPYHKIUH UId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HbBIX THUIIOB (B TOM YHCJIE Ha
NPOILICHTHI, JOJM U YacTd, Ha JABIKEHHE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33Ja4l M3 00JacTH yNpaBJICHUS JUYHBIMU U CEMEUHBIMU
¢uHAHCAMH); COCTaBIATH BBIPAKCHMS, YPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCIIOBUIO 3aJa4yd, HCCIIEN0BAaTh IIOJYyYEHHOE pELICHUE U
OLIEHMBATh IPABJIONOAOOHOCTh pPE3YIbTATOB, YMEHHE MOJCINPOBATH
peanbHble CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKCHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33/1a4y, UCCIIEN0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

HUHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKkoe, MeauaHa,
HanOoJpIlIee M HAMMEHBIIIeE 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
MH(OPMaLMIO, PECTABICHHYIO B TalOiMIax, HA AMarpammax, rpadukax,
OTpaXKaloOIIyI0 CBOMCTBA pealibHBIX MPOLIECCOB M SBJICHUH; MPEICTABIATH
uHGOpMAIIMI0O C TOMOIIBI0 TaOMUI] W JAMarpaMM; HCCIEI0BATh
CTaTUCTUYECKHE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpaduUIecKux
METOIOB M 3JIEKTPOHHBIX CPEJCTB; rpa)uuecKu UCCIeA0BaTh COBMECTHBIC

HaOJI0ICHNUS C TOMOIIBIO IarpaMM pacCeUBaHUs U TMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIy4aiHOE

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATDH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpapUUECKUX METO/I0B; TNPUMEHATH
(bopMyJIBl CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (Gopmyiy MHOIHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pealbHBIX COOBITHI; YMEHHE OINEepUpOBaAThH
MOHATUSAMM:  ClIlydyaiiHas BEJIIMYMHA, pAacIpelesieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, AMCIEPCUs M CTaHIAApTHOE OTKJIOHEHHE
ClyyallHOM  BENUYMHBL, (YHKIMU paclpeieiieHus U  IJIOTHOCTH
PaBHOMEPHOTO0, TIOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpe/ieieHuil; yMeHue
UCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX pacHpeAeieHUN Al pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBLIMX YHCE, METOJbI BHIOOPOUYHBIX
UCCIICIOBAHM; yMEHUE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B TNPUPOAHBIX W OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIEPUPOBATH MOHATUSAMH: COUYETAHUE, NEPECTAHOBKA, YHCIO COUYCTAHMHU,
YHUCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHHE  NPUMEHATH
KOMOMHATOpHBIE (aKThl U PACcCyKICHUS JUIS PEIICHUs 3a]ad; OLCHUBATh
BEPOSTHOCTH PEANbHBIX COOBITUH; COCTABIATH BEPOSATHOCTHYIO MOJENb U

HMHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yJIbTaT

YMeHHue onepupoBaTb IOHATUSMM: TOYKA, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA yTiIa, INIOCKUN YTroJl, IBYTPaHHBINA
yroj, TpEXIPaHHBIA YIroJl, CKPELIUBAIOIIMECS MPSAMBIC, apAIIICIbHOCTh U
NEPHEHAUKYIISIPHOCTD IPSAMBIX U IUIOCKOCTEM, Yrojd MEXAY IPSIMBIMH,
yroia Mexay IMpsMOM U IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTSMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH,
paccTosiHuEe MEXKIYy IUIOCKOCTSAMHU; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3aa4 u3ydeHHbIe (PAKTBl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOUTh MaTeMaTHYeCKHe
MOZCIIA C IIOMOIIBIO TE€OMETPUYECKUX IOHATHM M BEJIMYUH, PpELIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUTYphl, 00BEM (QUTYPHI,
MHOTOTPAaHHHK, MPAaBUJIBHBII MHOTOTPAaHHUK, CEYCHHWE MHOTOTPAHHUKA,
KyO, Napamienenures, Opu3Ma, OHpamuna, Qurypa U TOBEPXHOCTh
BpallleHHs, IUIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIOLIAIb
MOBEPXHOCTU NHPAMUbI, MPHU3MBI, KOHycCa, LWIMHApA, O00BEM Kyoa,
NPSAMOYTOJBHOTO MapauleNieNuIieia, NUPAaMHUAbL, MPU3MBI, LHIHHIPA,
KOHyca, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHHMsS KOHYCa M LMIMHIPA,

napajjiCeJibHbIC OCH HWJIWM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromascs cdepbl, MWIMHApPA, KOHyca; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHl M MOBEPXHOCTHU
BpALCHUs, UX CEUYCHHUs, B TOM YHUCJIE C ITOMOILBIO AIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSATh CBOIMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIHHO
(bopMyaHpOBaTh ONpeAeIeHHs U3y4yaeMbIX (UTYp, BBIABUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpHU3HAKAX T'€OMETPUUECKUX (QHUryp, OOOCHOBHIBATH HIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH Kiaccu(UKauuioo Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIOIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh IOHSATHSAMM: JIBIDKEHHME B  IPOCTPAHCTBE,
napajieNIbHbId TIEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOpPOT, mpeoOpa3oBaHue Moa00MsI, TOMO00HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh PaBHbIE U IOA00HBIE (UTYpPBHI, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIOIB30BaTh T€OMETPHUECKUE OTHOILCHHS TIPU
pelIeHNH 3ajad; HaXOAWUTh TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YTOJ,
Iomaab, 00bEM) IpU pPeUIeHuH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 pealbHON KHU3HH, YMEHHE BBIYHUCIATH T€OMETPUYECKHE BEITHMUMHBI
(mHa, yroij, MiIOMAgb, O0BEM, IUIONMIAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIE (OPMYJIBI MU METOJbl, B TOM YHCIIE: IJIOMIAAb MOBEPXHOCTU
nUpaMHIbl, TPU3MBL, KOHYCa, IMJIMHApA, Iuomans chepbl; 00bEM KyOa,
NPSMOYTOJIBHOTO — MapajuleNieNuIeia, NHPaMUIbl, TMPHU3MbL, LWIAHADPA,

KOHYCa, Il1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MO00HBIX (HUTYP
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YMeHHe OonepupoBaTh MOHATUAMU: NPSMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAMHATHI BEKTOpPAa, CymMMa BEKTODPOB,
NPOM3BEACHNUE BEKTOpa HA YHCIO, pa3ioKeHHUE BEKTOpa Mo Oa3ucy,
CKAJLIPHOE IIPOM3BEICHHUE, BEKTOPHOE IPOU3BEACHHUE, YIOl MEXIY
BEKTOpPaMH; YMEHHUE MCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ

AJI pCHICHUSA TCOMECTPUYCCKUX 3adaY U 3a/la4 APYTUx y‘{€6HLIX nmpeaMCcTOB
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YMenue BI:I6I/IpaTL HOI[XO,Z[SIIL[PIP'I MCTOA JIsI PCUICHHUA 3a/la4X; TIOHUMAHUC
SHAYUMOCTU MATCMATUKHU B HU3YUYCHUU MNPUPOAHBIX U 06H.[CCTB€HHI>IX
npoueccoB u SIBJIGHI/Ifl; YMCHHUC PACIIO3HABATHL TMPOABJIICHHUC 3aKOHOB
MAaTCMAaTUuK B UCKYCCTBC, YMCHUC NNPHUBOJUTL MPUMCPBI MATECMATUICCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTHUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna u BBIYUCIECHUS
1.1 Hartypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell
12 Paronanbuple  uncia. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalbHOH cTerneHu. JlelcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensIM nokasareneM. CTENeHb ¢ pallMOHAJIbHBIM MoKa3aTeneM. CBoiicTBa
' CTETIeHU
L5 CuHyC, KOCHMHYC W TaHIEHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTAaHTE€HC YUCIIOBOT'O apryMEHTa
1.6 Jlorapudm uyucna. /lecssTuyHble U HATypajIbHbIE JOrapupMbl
JeiictButenpHble uyncina. ApupMeTHYECKHE ONepalud C  JeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOmkEHHbIe BEIYUCICHHS, PaBIIIa OKPYTIICHHS, IPUKUIKA U OLIEHKa
pe3yJbTara BEIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KomiuiekcHsle yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIOHANIBHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomerpuieckue ypaBHeHHUs
24 [Toka3zarenbHbIe U JTOTapHUPMUUECKIE YPAaBHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHbIC U JTOTapUPpMHUYECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMS, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl
3 OyHKIMK U TpaduKu




@Oyukiys, crnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢yukunu. YétHeie n Heu€THBIE QyHKIMU. [leproaunueckue GpyHKIUN
OO6nactb ompeneieHUss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymmu ¢dyHKmm.
39 [TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl U MUHUMYMBI (QyHKUMH. Haunbombliee U HauMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHass (QyHKUMS C HaTypaJbHBIM M LeNbIM Moka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 7-Oi CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas GyHKIIMU, X CBOHCTBA U TPaPUKH
16 Touku paspeiBa. AcuMmMnToThl rpadukoB Qynkmuil. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeILHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATEILHOCTEH
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOLIEHTOB
4 Hauana MmaTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIIUN
[IpuMeHeHHE TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxoxaenue HanOOJbIIEr0 ¥ HAaMMEHBIIEro 3HaYeHUs (QYHKIHMU Ha
OTpe3Ke
4.3 [TepBooGpasnas. Murerpain
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [TpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena ¥ MOBEPXHOCTHU BpPALICHUS
7.5 Koopaunatsl u BEKTOPHI
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