MYHUIMAITAJIBHOE BIOJDKETHOE ObIIIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«IIKOJIA Ne 49 UMEHU BETEPAHA BOEHHOUM KOHTPPA3BEJIKM CTBIUKOBA K.I".»
I'OPOJACKOI'O OKPYI'A CAMAPA

«PACCMOTPEHO» «YTBEPXJIAIO»

Ha 3aCeIaHUuUA METOIUIECKOTO Hupexrop MBOY [lkona Ne 49

00BbEIMHECHUS YUUTEIICH

ITporokon Ne 1 ot 30.08.2023 . /H.A. Bepmyinuna/
IIpukaz Ne 444-O/1 ot 01.09.2023 r.

«IIPOBEPEHO»

3amecTHTEnbL AMPEKTOPa 10 YP C=RU, O=MBOY LLIkona N2
/XBarkosa E.B./ 49r. 0. Camapa,

01.09.2023 . CN=BepwwuHnHa H_A_,

E=vershinina222@yandex.ru
\ 0Oaedadbe2e391ff64
2023-09-28 22:39:01
PABOYAS ITPOI'PAMMA

yueOHOro nmpeamera
AJITEBPA U HAYAJIA MATEMATHUHYECKOI'O AHAJIU3A.

Yriay0/jeHHbIii ypOBEHb

s ooyuarormmmxest 10 — 11 kimaccos



INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJjiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, MOCKOJbKY, € OJHOM
CTOPOHBI, OH 00€cIIeYnBaeT MHCTPYMEHTANIbHYIO 0a3y [Uld U3yUeHHs BCEX €CTECTBEHHO-HAYYHbIX
KypCOB, a C JPyToil CTOPOHBI, JOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIIEHUE 00yYarOLIIHXCSI
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS WH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax naHHoro yudeOGHOro kypca oOyuarormuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyJIUpPyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYeCKOH Gopme.

VYueOHbIl Kypc anreOpbl U Hadyal MaTeMaTH4eCcKOro aHalM3a 3aKJIaJbIBaeT OCHOBY IS
YCIIELIHOT'O OBJIAJCHUs 3aKOHAMH (PU3HUKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHICHIMH
pPa3sBUTHSI SKOHOMHMKHM U OOIECTBEHHOM *HM3HH, MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BATh WX JJI JalbHEHIIEro
00pa30oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMU ajureOpbl 1 MaTeMaTUYeCKOro aHalu3a pa3BUBAeT yMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPIKIEHHS C TIOMOLIbIO MHIYKIIUU
U PacCyX/IaTh JACTYKTHBHO, HCIOJIH30BaTh 000OIICHNE U KOHKPETH3AIHIO, a0CTparupoBaHue u
aHaJIOTHIo, GOpMHUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xone um3yueHus yuyeOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOIO aHAIHU3a»
oOyyarolyecs: IMOJIy4aloT HOBBIM ONBIT peIleHHs] MPHUKIAIHBIX 3a7ad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MAaTEeMaTHYECKMX MOJIEJEH peaJIbHbIX CUTYyalluid, MHTEPIPETALUU IOJyYEHHBIX
pELIeHNH, 3HAaKOMSTCSI ¢ IPUMEPaMU MaTeMaTU4YECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc 00JamaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHocoOCTBYOLIUH (HOPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YEHHBIN pe3yibTar.

B ocHoBe meronukn oOydeHus anreOpe M HadajgaM MaTeMaTHYECKOIO aHAIN3a JICXKHUT
JeSITeIbHOCTHBINA IPUHLUIT O0yUEHUSI.

B ctpykType yueOHOro Kypca «Anredpa u Hadyana MaTeMaTUYECKOrO aHalIN3a» BbIIACICHbI
CIIEYIOIINE COJEPIKATENbHO-METOAUYECKHE JUHUM: «YUucina u BbUHCICHUS», «PyHKIUH U
rpadukn», «YpaBHEHHs U HepaBeHCTBay, «Hauana MaTeMaTnueckoro aHanusa», « MHOXeCTBa U
Joruka». Bce ocHOBHBIE coiepKaTeIbHO-METOANYECKHE JIMHUN U3y4aloTCsl Ha MPOTSKEHUH JBYX
JeT o0y4eHus: Ha ypOBHE Cpe/iHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTIONHSAS JIpYT Apyra U
MOCTETNIEHHO HACHIIAsiCh HOBBIMM TeMaMM M paszienamu. [laHHbIM y4eOHBI Kypc sIBIseTCS
MHTETPaTUBHBIM, TOCKOJBKY OObEIUHSAET B cebe colepiKaHne HECKOJIbKMX MaTeMaTHYeCKHUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUECKUN aHaIN3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. [lo Mepe Toro xak oOydaromiuecs OBIIaJeBalOT BCE Ooee
MIMPOKMM MaTEeMaTUYeCKMM almapaToM, Yy HHX [OcJeloBaTelbHO (opMHUpyeTcs U
COBEpUIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYECKYI0 MOJIENb PEAJIbHONW CUTYyaIllH, IPUMEHSITh
3HAHUA, TIOJy4YEHHbIE MpPU M3yYEHUH Y4eOHOro Kypca, JUIsl pPELIEeHHs CaMOCTOSTEIbHO
chopMyIMPOBAHHON MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HuCa 1 BBIYKCIICHUSD 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIb30BAHUS JIEHCTBUTENIBHBIX YMCEN, KOTOPOE ObUIO HA4aTO HAa YPOBHE OCHOBHOI'O



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMAHUE YIEISETCS
(OpMHPOBAHNIO HABBIKOB PAllMOHATBHBIX BBIUYMCIECHUH, BKIIOYAONMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (OpPM 3amKMCH YHUCIA, yYMEHHWE JeJaTbh NPHUKUAKY, BBIIOJHATh MNPUOIMKEHHBIE
BBIUHUCIICHHSI, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, Pa0OTaTh C MaTEeMaTHUYECKUMHU KOHCTAHTaMH.
3HaKOMbI€ 00YYarOIMMCs] MHOXKECTBA HAaTypaJIbHBIX, LIENbIX, PAIUOHAIBHBIX U I€HCTBUTENbHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YMceld. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenn(UYecKre 3aJaydl W ONepalyu: JAeJCHUEe Halello,
ONEpUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJIBIX YUCEN, 0COOble CBOMCTBA PAl[MOHAIBHBIX U
UpPpalMOHATIBHBIX YUCENl, apU(PMETHUYECKHUE ONEPALINH, a TAKXKE U3BJICUCHHUE KOPHS HaTypaJbHON
CTENIEHM Ha MHOXXECTBE KOMIUIEKCHBIX uHcell. biaromapsi mocienoBaTelbHOMY pPacUIMPEHUIO
Kpyra HCIOJIb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOYKHOCTSMM UX NPUMEHEHHUS Ul PELICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCS MPEACTaBIECHUE O €IMHCTBE MAaTEMATUKN KaK HAyKH U €€ pOoJIU B
HOCTPOCHUU MOJIeJIel pealbHOI0 MUPA, LIUPOKO UCIOIb3YIOTCS 0000IEHNE U KOHKPETH3ALIHSL.

JIunus «YpaBHEHMsSI U HEPABEHCTBA» PEATU3YETCS] HA MPOTSKEHUU BCEro OOy4YEHHsS Ha
ypOBHE cpemHero oOmiero o0pa3oBaHUs, TOCKOJIBKY B KaXaoM pasaene lIporpammbl
IPEIyCMOTPEHO pelIeHUEe COOTBETCTBYIOLIMX 3ajau. B pe3yibrare oOyuaromuecs: OBIaieBalOT
pasIMYHBIMM ~ METOJAaMM  pEIleHHs] palMOHAIbHBIX, HpPpAlMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
coJepkaiux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HCCIEI0BAaHUU
(GYHKLIMI ¢ TOMOIIBIO IPOU3BOIHOM, IIPU PEILICHUH NMPUKIAIHBIX 3a]a4 U 33Ja4 Ha HaXOXKJACHUe
HauOOJIBIINX U HAUMEHbLINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOIHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
PalMOHATIbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHM, @ TAK)KE BBIPAXKCHUI,
coJepXkalux creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuana
OPOMCXOIUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOIO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX pacCykKIEHHM, pabOThl C CHMBOJIbHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIsl PELICHHsI PAKTHUYECKUX U €CTECTBEHHO-
HaYYHBIX 3ajay, HarJISAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-MeToanyeckass JuHUS «DyHKIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JPYTMMH JUHUSIMH y4eOHOT 0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T M1OCIIEJ0BATEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupmMuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIM, UX CBOMCTB U TpaMKOB, HCIIOIb30BaHNE QYHKIMN [T peIIeHHs
3a/1a4 U3 IpyruX y4eOHBIX MPEIMETOB U PEeaTbHON HKU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aQHAJIM30M, TaK U C pelIeHreM ypaBHEHHI 1 HepaBeHCTB. [Ipu aToM GosiblIoe BHUMAaHUE YAENsSeTCs
(bopMHpOBaHUIO YMEHHS BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEK/Y Pa3IMUYHbIMU BETMUYNHAMH,
UCCIIeIOBaTh MOJMyYeHHble (DYHKIMH, CTPOUTH UX rpadukud. Martepuan 3Toil cojepkaTeabHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, O3BOJISIOIINX BhIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pazU4HON (hopMe: aHaTUTHUECKOH, rpaduyeckoil u cioBecHol. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI[1H, NCII0JIb30BAaHUIO aHAJIOT .

CopnepxarenpHas nuHusa «Hayana mateMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK M IPUKIIAJHBIX 33/]1a4, JOCTYTHBIX 00yUYaoIUMCs, TaK
KaK y HUX MOSIBJIIETCS BO3MOXXHOCTb CTPOUTHh TPapUKH CIOXKHBIX (DYHKIUH, ONpenensiTh HX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u o0bEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpeHMs mpoleccoB. JlaHHas copaep)kaTellbHasi JMHUS OTKPHIBACT HOBBIE



BO3MOKHOCTH ITIOCTPOCHHS] MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYallui, IO3BOJISIET HAXOIUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHUAIBHO-IKOHOMUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMM MaTEMAaTHYECKOI0 aHalIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(bopManbHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUN pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIOMINXCS pe3yJibTaTax, MOJYYCHHBIX B XOJA€ Pa3BUTHS MaTeMaTUKU Kak HayKd, U 00 uX
aBTOpax.

CopepxarenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKa» BKIIOYaeT B cels
3JIEMEHThl TEOPUM MHOXECTB U MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpeiiarailoT Hamboiee
YHHUBEPCAIbHBINA S3bIK, OOBEIMHSIOMMN BCE pa3ieibl MaTEeMAaTUKA U e€ MPUIIOKCHUH, OHU
CBSI3bIBAIOT Pa3HbIC MAaTEMATUYECKHUE NUCLMIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOydarolmeMycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATUKH U UCIIOJIB30BATh €0 JIJISl BBIPAXKEHUS CBOMX MbICIIEH. [[pyrium BaxKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEQyeT IPU3HaTh CBOMCTBEHHYIO €U CTpOrocTh
000CHOBaHHUI U CIIEZIOBAHUE OMPEAeNEHHBIM MTPaBHIaM TOCTPOCHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOHl JIOTMKU CHOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIUICHUS
00y4aroluxcsi, MO3BOJISIET UM CTPOUTh CBOM PACCY’KJIEHHUS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anredpa v Hayalla MaTeMaTUYECKOr0 aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJIETUPOBAHUsA, KOTOpBHIE MPHU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB [TOCTPOEHUSI MOJIETIEN PEeabHBIX CUTYyalMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
amnmapara aiareOpbl U MaTeMaTHYeCKOro aHalW3a, WHTEPIPETAIlH TOJTYYEeHHBIX pPe3yJIbTaTOB.
Takue 3amaHus BIUIETEHbl B KaXAbIM U3 Pa3felioB IPOrPaMMBbI, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIONb3yeTcs A pelleHus NPUKIaAHBIX 3anad. [Ipu pemenun
peaIbHBIX MPAKTUYECKUX 33a4 00y4daroIrecs pa3BUBat0T HabJII0JaTeIbHOCTh, YMEHNE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAJIOTHIO, 00001aTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTP 1O (OPMUPOBAHHMIO HABBIKOB pEIICHUS NPUKIAAHBIX 33734
OopraHusyercs B IIpollecce M3Y4eHHs BceX TeM YydeOHOro kKkypca «Auredpa u Havaia
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha uzyuenue yue6HOTro Kypca « Anredpa n Hauajga MaTeMAaTHYECKOIO aHAJIN3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOU, MPOILEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMeTHueckue
OIEepalyy C JEHUCTBUTEIBHBIMU 4YucaaMUu. MoOAyib AEUCTBUTEIBHOIO YHUCIIA U €ro0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. VMcnonbs3oBanue noaxosieit popmbl
3anMcy JEHCTBUTENBHBIX YUCEN JUIsl PEICHUs TPAKTUYECKUX 3a/1a4 U MPEACTABICHUS 1aHHBIX.

ApudpmeTnuecknii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBI.

CuHycC, KOCUHYC, TaHT'€HC, KOTAaH['€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHUsI-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHON IEpEMEHHOM. JleeHne MHOro4IeHa Ha MHOTOWIEH ¢ OcTaTKoM. Teopema
be3y. Muorousensl ¢ nensiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanmonaneHble ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEHICHHUS JIOTAPUPMUUYECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckre (opmyisl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro I€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS JUIsl PEILIEHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUH. Pemienne
MPUKJIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanre mocTpoeHHON
MOJIEH C MTOMOIIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHNI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DyHKIUHN U TPaQUKH

@yHKuMsA, crnocoObl 3anaHus (QyHKuuu. B3aummuo oOpatble (yHkiuu. Kommosuiums
¢yukuuit. ['paduk pyHKuMu. DnemMeHTapHble Ipeodpa3zoBaHus TpaQuKoB (QyHKIUMA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4Has U IPOOHO-THUHEIHAS PYHKIMH. DIIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypaJbHBIM M IENBIM TOKa3zarenem. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu Kak (pyHKUIHUKM OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PETbHBIX MpoIeccax U sSBICHUX. [ paguku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUAA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIEIOBATEIBHOCTH. VICTOpUS BO3HHKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO yOBIBAIOLICH MeOMETPHUECKON MPOTPECCHU.
JIMHENHBI M SKCHOHEHUHAIbHBIM pocT. Yuciao e. @Dopmylia CIOXKHBIX IPOLEHTOB.
Hcrnonbs3oBaHue MPOTrpeCcCuu Il pEUICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBable pyHKIIMU 1 UX cBOicTBa. To4YkHM pa3pbiBa. ACUMITOTHI TpaduKOB PYHKIIHUH.
CpoiicTBa (hyHKIMI HENpPepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JIJIsl peIIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIIU [Tl peIIeHus 3a1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIHH.

[Tpou3sBoHbIE 311€MeHTapHBIX GyHKIMN. [Ipon3BOIHAS CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMIO3UINH (YHKINH.

MHoxecTBa H JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U UX CBOMCTBa. [[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara JJIs OINHUCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbabsie u 1mensle uucna. IlpumeHeHHMEe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3a1a4 B ETbIX YUCIIax.

KommuiekcHple uymcna. AnreOpawdeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMILUIEKCHOrO uucia. IIprMeHeHHe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (QU3MUECKuX H
r€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palllOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX YPABHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpadpuku

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paduueckue MeTOIbI pelIeHUs ypaBHEHHUI U HEpaBEeHCTB. I'paduueckrie MeTo bl perieHus
3aJa4 ¢ napaMeTpamH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN OJs8 MCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4ecKOro aHaJmu3a

[TpuMeHeHHe MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiod wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpaszHbIe AIEMEHTapHBIX
¢bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belyucienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsl HAXOXKJIEHHUS IUIOMAAeNd IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromierocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTHYECKOW IIKOJbl, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAst SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, pacCyXKIEHHUH, BOCIPUUMYUBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BHIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *HU3HH, OTBETCTBEHHOE OTHOILIEHHME K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYyJAYy, OCO3HAHUE IIEHHOCTH TPYIOJIOOUS, UHTEPEC K pa3NUuYHbIM cdhepam
PO ECCHOHAIBHON JCSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMy OOpa3oBaHHUI0 H
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TMOHUMAHUE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME IPHUPOJHON M COLMAIbHOW CpEeIbl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX PoOIieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKPY KaroIlel cpe/ibl, INTAHUPOBAHKE TTOCTYIIKOB U OLEHKU
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPY>KAIOIIEH CPEbL;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0OBEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTH U1l Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

bazoBble Jjoruueckue JeiicTBUA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KIacCU(PUKALUM, OCHOBAHMUS [JIi OO0OOIIECHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOpPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHUSAX, TNpeajaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO0, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHrs yueOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO BApHAHTOB PELICHMUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/ibCKue 1eHCTBUS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUIM HHCTPYMEHT MO3HAHUS, (OPMYyITUPOBAThH
BOIPOCHI, (DUKCUPYIOIIME TMPOTUBOpEUHE, MpoOJieMy, yCTaHaBIMBATh HMCKOMOE U JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, TMPOIIECCAa, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMyIHpOBaTH 0OOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIPOC U IS
pEIIeHUS 3a1a9H;

BEIOMpAaTh MH(POpPMAIUIO W3 HWCTOYHUKOB  PA3UYHBIX THIOB, aHAJU3UPOBATh,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QOopM
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/1a41, KOMMCHTUPOBATH HOJIy‘IeHHBII;'I pe3yiibTar;

B X071 OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TE€MBbI, MPOOIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATH CBOH
CYXKICHHUS C CYXICHHSIMHU APYTHX YYaCTHHKOB JHMAora, OOHAapy)KUBaTh pa3Iniue U CXOJCTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENILHO BEIOMPATh (hOpMAT BBICTYIIJICHUS € YIETOM 33/1a4 MPEe3eHTalud U 0COOCHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3aJauyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOLIUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIN U YCIOBUSIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JAEATENbHOCTH, HAaXOIUTh OHIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OTBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelmieHMH Yy4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHON paloOThl, paclpeneisTh BHIbI paboT, JOTOBapHBaThbCs, 00CYXKAATh
MIPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOU JICUCTBUS C APYTUMHU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kjacce oOydaromuics TMONYYUT CICTYIONIUE MPEIMETHBIC
pe3yJbTaThl MO OTIENbHBIM TeMaM pabdoyeil mporpaMMel y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoanYecKas
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBAa PAlMOHAIBHBIX U JCHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOILEHTHI JAJIs PEIICHUs IPUKIAIHBIX 33a/1a4 U3 PAa3JIMYHBIX OTpaciei
3HAHUU U peajbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIE BBIYUCICHUS, NPaBHJIA OKPYTJCHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHUEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JEHCTBUTENBHBIX YMCET JUIsl PElIeHUs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4YHucla, ACCITUYHBIE U HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YPABHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS pPAMOHATIBHBIX M JIPOOHO-PAIIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHNS] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOM, MHOTOYJIEH C
LEeNBIMU K03((hUIIeHTaMH, KOPHU MHOTOWIEHA, TPUMEHSITh JIeJIEHHE MHOTOWIEHa Ha MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEMHBIX YpaBHEHUH, MaTpHIia,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATH ONPENEIUTENN AJIs PELICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIE CUTYAallMH C IMOMOULIBIO CHUCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIEeI0BaTh IIOCTPOEHHBIE MOJEIW C MOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JMCTBUI C KOPHAMU JIJIs TpeoOpa30oBaHUs BRIpaKEHUI;

BBIMOJIHATh ~ MPEOOpa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB i NIpeoOpa3oBaHUsl  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBaTH  MOHATHUAMHU:  HMppALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (GopMmMyiabl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUH;



CBOOOJTHO OINEPHUPOBATH IOHATHEM: TPUTOHOMETPHUUYECKOE YpaBHEHHE, IPUMEHATh
HEo0Xo1uMbIe (OPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBUIO 3a/aud, MCCIEI0BATh IIOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIMH, KOMIO3ulus (QyHKIuH, rpaduk (QYHKIMH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKIINHN;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYJIM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: YETHBIE U HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKUMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHHUMYMbI (DYHKIMH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasaresueM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk
KOpHs N-0¥ CTeNeH! KaK (yHKLIUU OOpaTHOM CTENEHH C HATypaJlbHbIM [TOKa3aTesIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3aTelbHas U Jorapugmuueckas QyHKLUUH, UX
CBOMCTBA U IrpadMKu, UCIIOJIb30BaTh UX I'padUKH JUIsl peLICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIUN YMCIIOBOTO apryMEHTa;

UCMOJb30BaTh Ipaduku (QYyHKIUH A7 UCCIeI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH mpu
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
OeckoHeuHO yObIBarolasi reoOMeTprUecKas MpOrpeccHs, TMHEHHBIN U 3KCIIOHEHIMAIBbHBIA pOCT,
(dopMyIIa CIOXKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEICHUS PEATBbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
NOCJIEe10BAaTeIbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOJHBIE (DYHKIIHH,
KacaTenbHast K rpaduky QpyHKIUH,

BBIYUCIISATH IPOU3BO/IHBIE CYyMMBI, IPOU3BEACHUS, YACTHOT'O ¥ KOMIIO3UIIMHU IBYX (DYHKITHIHA,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX ()YHKITHIA;

UCTIOJTF30BaTh TE€OMETPUICCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEPAllU HaJl MHOKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUls ONMCAHUS PEAIbHBIX IPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX yYE€OHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIIbHBIE YpaBHEHHsS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJacce oOyd4aroIIuiicsi MOMYYHUT CIEAYIONIME MpPEAMETHBIC
pe3yJbTATHI MO OTJENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX U LENbIX YHCEJ, UCIIOJIB30BaTh NMPU3HAKU Aeaumoctu nenslx yucen, HOJ[ u HOK
HaATYpaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKInaa;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIO, 3alIMChIBATh HATYpaJIbHbIE YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHHS;

CBOOOJHO ONEpUPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHHUS] M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATH
HE0O0XouMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOOJTHO OIEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEMN
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOTapu(MUUYECKUX YpaBHEHUH U
HEPaBEHCTB;

peliath palMoOHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEecCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLUE MOAYJIU U NTapaMETPBhI;

MPUMEHSTH I'pa)uuecKue METO/IbI JUIs pEIIeHNs YpaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 C
rapamMeTpamu;

MOJENUPOBaTh pealbHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEI0BATh IIOCTPOCHHBIE MOECIIH
C MCIMOJIb30BAaHUEM alllapara aireopbl, UHTEPIPETUPOBATH OJYyUYEHHBINH pe3yJIbTarT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH F€OMETpUYECKre 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM TIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOJCTUPOBAHMS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoro aHajmsa:

UCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HCCIEAOBaHHUS (QYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO Ul HAXO0XICHUS HAMIIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IS OINPENCICHHS CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHor0 GOopMYJIIOi WK TpaduKoOM;

CBOOOJTHO OTIEpPUPOBATh MOHIATHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
JleriOnuna;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33a49M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
Xapakrtepa, CpeICTBAMHU MaTEMAaTHYECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHOXecTBO 1eHICTBUTENIBHBIX YHCEIL.
MHorounensl. PaninonanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU

Oynkuun u rpapuku. CreneHHas GyHKIUS ¢
LeJIBIM [TOKa3aTeIeM

ApudpmeTnueckuilt KOpeHb N-0W CTEIEHH.
WppanmoHansHbie ypaBHEHUS
IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHHUS

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHS
Tpuronomerpuveckre BRIpaKEHUS U
YpaBHEHHSI

[TocnenoBaTenbHOCTH U POTPECCHH
HenpepriBabie dynkiuu. [IponsBoanas
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJubHbIe
padoThI

11

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchbl
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOIHOMN

[lepBooOpa3Has u uHTErpai

I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA.
Tpuronomerpruyeckue HepaBeHCTBA

WppanmonanpHble, OKa3aTeIbHbIE U
norapuMUUecKre HEPaBeHCTBA

KomnnekcHble uncia

HatypanbHble u 1ienbie uncna

Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX
MOKa3aTEIbHBIX U JIOTAPUPMUYECKUX
YpaBHEHUI

3anayn ¢ mapaMmeTpamu

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTposbHbie
padoThI

11

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTejibHbIE

pecypchbl

https://resh.edu.ru
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne
Tema ypoka
n/n
1 [[MHOKeCcTBO, Olepalii HaJl MHOYKECTBaMU
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [IprMeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO

alrapara aji peiucHus 3aaa4d

Panmonansable yncina. OOBIKHOBEHHBIE U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHUE TPOOH

Panmonansabie ynciaa. OOBIKHOBEHHEBIC U
5 JIECATUYHBIC IPOOU, TTPOLIEHTHI, OECKOHEUYHBIE
nepuoAnYecKue Jpoou

[Tpumenenue apoOeli U MPOLEHTOB JIs

6 pEeLICHHS TPUKIAIHBIX 3a/1a4

7 [Tpumenenue apobeli U MPOICHTOB IS
pelIeHs TPUKIaJAHbIX 3a7a4
JleWicTBuTenbHBIE YKclia. PaimonanbHbIC U

8 HppalMoOHATbHBIE Ynciia. ApudMeTHIeCKre
ONepalry C IeUCTBUTEIIbHBIMU YU CIIAMU

9 Bxo01HO# KOHTpPOITH

10 Moaynbp JERCTBUTEIBHOIO YHCIIA U €10

CBOMCTBA

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE

uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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11

12

13

14

15

16

17
18

19

20

21

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pe3yJIbTara
BBIUNCIICHUN

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHOro4jieHsl OT OAHON MEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouIeHbI ¢ HeAbIMA KOIPPUITUSHTAMH.
Teopema Buera

Pemenue cucreM TMHENHBIX YpaBHEHUN
Pemenne cucreM TMHENHBIX YpaBHEHUN
Marpuna cucTeMsl JINHEWHBIX YPaBHEHUI.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI
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22

23

24

25

26

27

28

29

30

31

32

Pemenue npuknaaHbIxX 33/1a4 ¢ IOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU
Pemenue npuknaaHbIxX 33/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI
KoHntpoinbHas pabdota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIHS, CIIOCOOBI 3a/1aHUs QYHKIUH.

Bzaumno obpatubie ¢pynkiun. Kommnosumus

byHKIUI

I'paduk dpyHkumU. DeMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKIHUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QyHkuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKIHU Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

SJ'ICMCHTapHOC HCCJICAOBAHUC U ITOCTPOCHUC

rpadukoB 3TuX QyHKINUN

SJ'ICMCHTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

rpauKoB 3TUX QYHKIMH
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33

34

35

36

37

38

39

40

41

42

43

44

CreneHsb ¢ IebIM NoKa3areiieM. buHnom
Hrrotona
CreneHsb ¢ IeIbIM NoKa3areiieM. bunom
Hrrotona

Crenennast GyHKIUS C HATypalIbHBIM U
1eNbIM noka3aTenieM. E€ cBoiicTBa u rpaduk

Konrponsnas padora: "CreneHHas QyHKIHS.

E€ croiicTBa u rpadux"

ApudpmeTnueckuii KOpeHb HaTypaJbHOU
CTEIIEHU U €ro CBOMCTBA

ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

[IpeoOpazoBanus YUCIOBBIX BHIPAKCHU,
COAEpKAIIMX CTENIEHN U KOPHU

[IpeoOpazoBaHus YUCITOBBIX BHIPAKCHU,
COAEpKAIIMX CTENIEHN U KOPHU

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKalINX CTENIEHU U KOPHU

UppanmonansHble ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHNS UPPALOHAIBHBIX
YpPaBHEHUNU

HppaunonanbHble ypaBHeHNs. OCHOBHBIE
METO/1bI PEIICHHS UPPALOHATBHBIX
ypaBHEHUU

Wppauronansubsie ypaBHeHHsl. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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45

46

47

48

49

50

51

52

53

54

55

56

57

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIBHBIX YPaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIILHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UpPPaALMOHATILHBIX YPaBHEHHM

PaBHOCWIBHBIE ITEPEXO/IBI B pELICHUN
VPPaLMOHATIbHBIX YPaBHEHUM

CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
¢GyHKIHMM 0OpaTHOM CTENEHH C HATypPaIbHBIM
IIOKa3aTeneM

CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK
GbyHKIIUM 00paTHOM CTENEHU C HATypalbHBIM
MoKa3aresiem

Konrponbnas pabora: "CpoiicTBa u rpaduk
KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHA"

CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

CreneHb ¢ palluOHATILHBIM [TOKA3aTeNeM U €€
CBOMCTBA

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIMN A5

pELIeHNs] YpPaBHEHUI

IIpomexkyTOUHBINM KOHTPOJIb

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

73

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHNUs TOKA3aTEIbHBIX YPABHEHUN

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCHICHUA ITOKA3aTCIbHBIX ypaBHeHI/IfI

IToxazaTennHBIE YpPaBHCHUA. OCHOBHBIE
MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHeHHfI

KonTtponpHas pabdora: "[lokazaTensHas
¢ynkust. [lokazaTenbHble ypaBHeHHS"

Jlorapudm umncna. CBoicTBa jJorapudpma
Jlorapudwm yucna. CoiicTa norapudpma
Jlorapudm umncna. CBoicTBa jJorapudpma
JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI
JlecaTHYHBIE U HATYpAIbHBIC JTOTapH(PMBI
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX
J0rapuQpmbl

[IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX
aorapudmsl

[IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX
aorapudmsl

Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpadux

Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka QyHKIUM 15

pELIeHUs] YPaBHEHMI

Hcnonb3oBanue rpaduka QyHKIUM 15
pelIeHUs ypaBHEHUN

o

o O O O o

https://resh.edu.ru
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74

75

76

77

78

79

80

81

82

83

84

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/bI pellieHus JIorapu(PMUIECKUX
ypaBHEHU M

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METOBI peIIeHUs ToTapu(HMUIECKUX
YpaBHEHUI

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHU I

PaBHOCUIIbHBIE TEPEXObI B pEILICHUH
JOrapu(pMHUUECKUX ypaBHEHUIN
PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHUIN
KonTponasnas pabora: "Jlorapudmuueckas
¢byukus. Jlorapupmuueckre ypaBHeHus"
CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpy>KHOCTb,
oTIpeNieIeHne TPUTOHOMETPHUECKUX (DyHKITHIA
YHCIOBOTO apryMeHTa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

Tpuronomerpuyeckas OKpyKHOCTb,

orpeziesieHue TPUTOHOMETPUUECKUX (DYyHKIUI

YHUCJIOBOTO ApryMEHTa
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeoOpazoBanme TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUMN

[IpeoOpazoBanme TPUTOHOMETPUUECKUX
BBIPAKECHU

Pelenre TpUroHOMETPUYECKUX YPaBHEHUN
Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN
Pemrenne TpuroHOMETpUYECKUX YPaBHEHHUN
Pelenre TpUroHOMETPUYECKUX YPaBHEHUN
Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
PelieHne TpUroHOMETPUYECKUX YPaBHEHUN

Pemenne TpUroHOMETpUYECKUX YpaBHEHUN

Konrponsnas pabdora: "Tpuronomerpudeckue

BBIPAXEHUS U TPUTOHOMETPUUECKHE
ypaBHEHHUA"

N T T

e

o O o o

O O O O O o o

o O o o

o

O O O O O o o
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102

103

104
105

106

107

108

109

110

111

112

113

114

115

116

ITocnenoBareIbHOCTH, CIIOCOOBI 3aJaHUs
rocjienoBareibHocTel. Meton
MaTeMaTUYeCKOW WHIYKIIHH

MOHOTOHHBIC nu OFpaHI/I‘-IeHHBIe
MoCIieI0BaTeNbHOCTH. VicTopus aHanmn3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckas nmporpeccus
['eomeTpuyeckas mporpeccus

beckoneyHo yObIBaromasi reoMeTprUIecKas
nporpeccust

Cymma 6eckoHeuHO yObIBaro1ei
reOMETPUYECKON IPOrPECcCUu

JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia ClIOKHBIX MPOLEHTOB

JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Yucno e. DopMya CIOKHBIX MPOLEHTOB

Hcnons3oBaHue Imporpeccuu Jis peuicHus
PCAIbHBIX 3a4a4 ITPUKIIAIHOT'0 XapaKTEpa

KonTponsnas pabora: "[locnenoBarensHocTr
u nporpeccun”

HenpepbiBHbIE QYHKIINN U UX CBOICTBA

Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUI

CaoiicTBa (QyHKIIUI HEMPEPHIBHBIX Ha
OTpe3Ke

CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

MeTto UHTEpBaIOB Ui PEIIEHUs] HEPABEHCTB

https://resh.edu.ru

https://resh.edu.ru
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117 MeTtoa HHTEpBAJIOB JJIs pEIICHHS] HEPABEHCTB 1 0 0

118 MeToa MHTEpPBAJIOB IS PEIICHUSI HEPABEHCTB 1 0 0

119 HpI/IMertHHe CBOMCTB HEIIPEPBIBHBIX 1 0 0 httos://resh.edu.ru
(GyHKUMH 1715 pelieHus 3a1a4

120 HpI/IMertHHe CBOMCTB HEIIPEPBIBHBIX 1 0 0
GYHKIUH 1S pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOAHbIE (PyHKINU 1 0 0

122 OnpeneneHHUe, T€OMETPUUYECKHUI CMBICTT 1 0 0 https://resh.edu.ru
IPOM3BOTHOM

123 OHpeHeHeHH\,e, Qusmicciuii cupica 1 0 0 https://resh.edu.ru
IPOM3BOTHOM

124 VYpaBHeHUe KacaTelbHOU K IpapuKy 1 0 0 https://resh.edu.ru
byHKIIUN

125 VYpaBHeHMe KacaTeabHON K rpaduky 1 0 0
byHKIMHA

126 [Tpon3BoiHBIE 37IEMEHTAPHBIX PYHKLUH 1 0 0 https://resh.edu.ru

127 [Tpou3BoHbIE AIIEMEHTAPHBIX (DYHKIHNA 1 0 0

128 [IpomexyTouHas aTTecTanus 1 1 0

129 Hpomspoxniast cympmeL, HPOMSBEACHI, 1 0 0 https://resh.edu.ru
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

130 [Tpon3BoHAS CyMMBI, npomsenelu{m, 1 0 0
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

131 KonTtponsnas padora: "[IponszBoanas” 1 1 0

132 HOBTOPG'I:II/IG, o606me"HHe, CHCTEMAaTHU3aLUs 1 0 0
3HaHUi: "YpaBHEHUS

133 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1 0 0

3HaHui: "OyHKUN"
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[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

134 - 1 0
sHanuil: "Jlorapudmsr"

135 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1 0
3Hanuii: "IIpousBognas"
[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aus

136 P H B 1 0

3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



11 KJIACC

Ne
n/n

Tema ypoka

HpI/IMeHCHI/Ie HpOHSBOI{HOﬁ K UCCIICAOBAHHUIO
(I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOM K UCCIIEN0BAHUIO
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K UCCIICAOBAaHHUIO
(I)YHKI_II/Iﬁ Ha MOHOTOHHOCTbB U 9KCTPEMYMBbI

[IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne MPON3BOIHOM K UCCIIEN0BAHUIO
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI

IIpumeHeHne MPON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxnenne HauboIbI1ero 1 HAUMEHbILIETO
3HA4YeHHUs1 HeTIpephIBHOM (PyHKIMM Ha
OTpe3Ke

Haxoxnenne HauboIb111ero 1 HAUMEHbILIETO
3HAYEHUS HeNPEepbIBHOM (PyHKIINK Ha
OTpE3KE

Haxoxnenne HauboIb111ero 1 HAUMEHbILIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha
OTpE3KE

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbBbIE

uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

https://resh.edu.ru

https://resh.edu.ru
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10

11

12

13

14

15

16

17
18
19

20

21

Haxoxaenne HauboIbIIero 1 HAaMMEHBIIIETO
3HAYCHHS HEMPEPHIBHON (PYHKIIUN Ha 1
OTpe3Ke

HaXO)KI[eHI/IC HanOOJIBIIEr0 ¥ HAUMEHBIIIETO

3HAYEHUS HEMPEPHIBHOW (PyHKIIMU HA 1
OTpE3KE
BxomHol KOHTPOIb 1

IIpumeneHne MpoOnU3BOJHON I HAXOXKACHUS
HaWIy4YILIEero peleHus B IPUKIaIHbIX 1
3a1a4ax

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYILEro peleHus B IPUKIAIHbIX 1
3a1a4ax

[IpuMeHeHne Mpon3BOIHOM IS
OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOro GopMyJIoi uiu
rpaduxom

[Ipumenenne nponu3BOIHOM IS
OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTo GopMyJIoi uiu
rpaduxom

Komnozunus GyHkuuit

Komnozunus ¢pyHkuit

Komnozunus GyHkuuit
I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAWHATHOM TUIOCKOCTH
I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

https://resh.edu.ru

https://resh.edu.ru
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22

23

24

25

26

27

28

29

30

31

32

33

34

KontponsHas pabdora: "HccrnenoBanue
(YHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"
[TepBooOpazHasi, OCHOBHOE CBOMCTBO
I1€pBOOOPA3HBIX

IlepBooOpazHbIe 1eMEHTAPHBIX (YHKIHH.
IIpaBuia HaX0XXJEHUS IEPBOOOPA3HBIX
[lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHIA.
[IpaBuia HaX0XXJEHUS IEPBOOOPA3HBIX
NHuterpai. I'eoMeTpu4eCcKnuid CMBICI
UHTerpana

Brruucnenue onpeaenéHHOro HHTErpaa 1o
¢dbopmyne Hetotona-JIeitbnuia
Boruncnenue onpenenéHHOro uHTerpaia mo
dbopmyne HeroTona-Jleitonuna
[TpumeHeHne MHTETpaa A1l HaXOXKICHUS
iouaiel MiIoCKux GuUryp

[TpumMeHeHMe UHTErpana A HaXOXKAECHUS
00BbEMOB reOMETPUYECKHX Tell

[Ipumeps! pemieHnit M pepeHtnanbHbIX
YpaBHEHUI

[Tpumeps! pereHunit quddepeHraIbHbIX
YpaBHEHUI

MaremMaTHuecKoe MOJICIUPOBAHUE PEATbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU epeHnanbHbIX
ypaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

https://resh.edu.ru
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35

36

37

38

39

40

41

42

43

44
45
46
47

Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U rpaduKu

Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U rpaduKu

Tpuronomerpudeckne GyHKINHU, UX
CBOICTBA U TpaduKu

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

OT60p KOpHEI TPUTOHOMETPHUUECKHIX
ypaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHYECKOW OKPYKHOCTH
Perienue TpUroHOMETPHUYECKUX HEPABEHCTB
Penrenne TpUroHOMETPHUECKUX HEPABEHCTB
Perienue TpUroHOMETPHUUECKUX HEPABEHCTB

Pemenne TPUTOHOMETPHYCCKNX HECPABCHCTB

e

o O O o

o O O o
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48

49

50

51

52

53

54

55

56

57

58

59

60

61

KonTponbnas padora: "['padhuxu
TPUTOHOMETPUYCCKUX (DyHKIIUH.
TpuronomeTpuieckue HepaBeHCTBA"
OcCHOBHBIE METO/IbI PELICHUS TOKa3aTEIbHbIX
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS TOKa3aTEIbHBIX
HEPaBCHCTB

OCHOBHBIE METO/IbI PEIISHUS TOKa3aTEIbHbIX
HEPaBCHCTB

OCHOBHBIE METO/IbI PEIICHUS TIOKa3aTEIbHBIX
HEPaBEHCTB

OCHOBHBIE METO/TbI pEIICHUS
Jorapu(MUIECKUX HEPABCHCTB

OCHOBHBIE METO/IbI pEIICHUS
norapuMHUYECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
[IpoMexyTOUYHBIN KOHTPOJIb

OCHOBHBIE METO/IbI pEIICHUS
HUPpAIMOHATIEHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pEUICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
HppALMOHATIbHBIX HEPABEHCTB

OCHOBHBIE METO/TBI pEIICHUS
HUPpAIMOHATILHBIX HEPABEHCTB

I'paduueckue METObI pELICHHUS
HWPPAIMOHATILHBIX YPAaBHCHUM

https://resh.edu.ru
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62

63

64

65

66

67

68

69

70

71

72

I'padmyeckue MeToAbI pericHUs
UppaIMOHAILHBIX YPaBHEHHHA

I'padmyeckue MeToAbI perieHUs
[I0KA3aTENIbHBIX YPAaBHEHUHN

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

I'padmyeckue MeToabI pemieHUs
norapu()MUYECKUX ypaBHEHUIN

I'padmyueckue MeToabI pemicHUs
Jorapu(MUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapu()MUUYECKUX HEPABEHCTB

I'paduueckue METOIbI pELICHHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHUN

I'paduueckue MeToabI peIICHUS
MIOKa3aTeIbHBIX U JOTapUPMHUUECKUX
YpaBHEHUI

I'paduueckue MeTo bl peLIeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

I'paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppanronanbHele,

noKa3zaTeJbHbIe U Jorapudmudeckue
HepaBeHCTBA"

https://resh.edu.ru
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73

74

75

76

7

78

79

80

81

82

83
84

85

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYECcKast (POPMBI 3aIUCH
KOMILUIEKCHOT'O YHCIIa

KommiekcHbie uncna. Anredpandeckas u
TpUTOHOMETpUYECcKast (YOPMBI 3aITUCH
KOMILJIEKCHOT'O YHUCIIa

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

N300pakeHNe KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOW INIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOTO YHUCIIa

[IpuMeHEeHNEe KOMIUIEKCHBIX YNCEN IS
peuieHns GU3NYEeCKUX U FTeOMETPUUECKUX
3aja4

KonrtponsHas padora: "KomriuiekcHbie
gucia"

HarypanbHsle u niensle yucna
HatypanbHble u ensle uncia
[IpumeHeHne MpU3HAKOB AETUMOCTH LENbIX
qucel

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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86

87

88

89

90

91

92

93

94

95

96

97

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX
YHUCCII

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX
gucen: HOJl u HOK

[IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX
yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LECJIBIX
YHUCCJI: OCTAaTKH 110 MOIAYJIHO

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LECJIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIIO

HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIUMOCTHU LCJIBIX
YUCCII: aJITOPUTM EBknuaa nus PCUICHUA
3aJa4 B IICJIbIX YHCJIaX

Kontponbnas pabota: "Teopus 1enbix
yucen"

CucremMa 1 COBOKYTHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

Cucrema 1 COBOKYITHOCTb YPaBHEHUM.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUIN
OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MPpallMOHATIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHUI

https://resh.edu.ru

https://resh.edu.ru
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98

99

100

101

102

103

104

105

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U
COBOKynHOCTCfI ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JorapupMuuecKkux
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3
pa3nMyYHbIX 00JacTel HAyKH U peallbHOM
KU3HU, HHTEPIPETALUs TTOTy4YEeHHBIX
pe3yJIbTaToB

IIpuMeHEeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTe HAYKH U peanbHOM
KHU3HU, UHTEPIPETALHUS TOTyIEHHBIX
pe3yIbTaTOB

IIpuMeHeHNnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuYHbIX 001acTe HAYKH U peabHOM
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaToOB

KonrtponsHas pabdora: "Cucremsl
palOHAaIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHU"

PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

https://resh.edu.ru
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106
107

108

109

110

111

112

113

114

115

116

117

118

119

PannoHanbHbIE HEPABEHCTBA C IIapAMETPAMHU
PaunoHaneHbIE CUCTEMBI ¢ TapaMeTpamMu
HppanunonaibHble ypaBHEHUS, HEPABEHCTBA
C mapaMmeTpaMu

HppanumoHaibHble CUCTEMBI C ITApaMeTpaMu
[Toka3zaTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

IToka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU
Jlorapumuueckue ypaBHEHUs, HEpAaBEHCTBA
C mapaMmeTpaMu

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu
TpuroHomeTpuuecKre ypaBHEHHUS C
rapameTpamu

TpuUroHoMeTpUYECKHE HEPABEHCTBA C
rnapameTpamu

[IpenarrecrannonHas pabora

ITocTpoeHue u ucciaenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYallHil C MOMOIIBIO YPAaBHEHUH C
rapamMeTpamMmu

ITocTpoeHue u ucciaenoBaHue
MaTeMaTUYECKUX MOJENEN PeabHbIX
CUTYyallMil C MOMOIIBIO CUCTEM YPABHEHHI C
rapamMeTpamMmu

ITocTpoeHue u ucciaenoBaHue
MAaTeMaTUYECKUX MOJENEN PeabHbIX
CUTYyalHi C MOMOIIBIO CUCTEM YPABHEHHM C
rnapameTpamMmu

https://resh.edu.ru
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120

121

122

123

124

125

126

127

128

129

130

131

132

133

Konrtponsnas pabdora: "3anaun ¢
napamerpamu"

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS
3HaHuii: "YpaBHeHus"

[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHus. CucreMbl ypaBHEHH"
[ToBTOpeHME, 00600IEHNE, CUCTEMATH3AIUS
3Hanuii: "Hepasencrna"

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBeHncrna"

[ToBTOpeHmEe, 006001EeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

[ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3 AL
3HaHuii: "[IponsBoanas u e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoanas u e€ npuMeHeHue"
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHui: "l[Ipon3Boanas u e€ npumeHeHue"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumeHeHue"
[ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al
3HaHui: "OyHKUN"

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "OyHkuun"



[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3alUs

134 3HaHuii: "Teopus nensix yucen"

135 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Teopust nensix yucen"

136 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

3HaHUHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru
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