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1. IMosicHUTeNLHAA 3aNMHCKA

VYueOHblii Kypc «Anrebpa W Hadajla MaTeMaTHUECKOTO aHAIM3a» SIBISCTCS OJHUM U3
HauOoJiee 3HAYUMBIX B IIPOrpamMMe CpeJHero oouiero oOpa3oBaHUs, IOCKOJbKY, C OIHOH
CTOPOHBI, OH 00ECIIEUNBAET MHCTPYMEHTAIbHYIO 0a3y /Il U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C Jpyroil CTOPOHBI, (POPMUPYET JIOTHYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yJaroIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax pgaHHoro ywyeOHOro kypca oOywaroliuecs
OBJIA/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHPYET CBOH
JOCTH)KEHUS B MaTeMaTH4eCKol Gopme.

VYueOHbIi Kypc anreOpbl M Havyajdl MAaTeMaTHYECKOTO aHAlIM3a 3aKJIa/JbIBAeT OCHOBY JUIS
YCIIEIIHOTO OBJIAJICHUs 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHIECHIMH
Pa3BUTHS SKOHOMHKH W OOIIECTBEHHOW JKM3HHM, TO3BOJIAET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIMSAX, YBEPEHHO HCIOJIb30BaTh UX JUIS JlAJbHEHIIEro
00pa3oBaHMs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKU
CTPOTUMH KOHCTPYKLMSAMH anreOpbl 1 MaTeMAaTUYECKOI0 aHaIM3a Pa3BUBAeT yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTUHHOCTb, I0KA3bIBaTh YTBEPKAECHUS C IOMOIIBIO HHAYKIIUU
U paccyXkJaTh AEIYKTUBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKPETH3alHo0, abCTparupoBaHue u
aHaJIOTHIO, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xonme u3ydenus yudeOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOro aHalIU3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJENeH pealbHbIX CHUTyalUH, MHTEPIpETalMd MOJYyYEHHBIX
pelIeHNH, 3HAaKOMSTCSI ¢ IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEW B IPHUPOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 00JIaaeT 3HAYUTENBHBIM BOCHHTATEIBHBIM IMOTEHIIAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHbIH Marepuall, CIocoOCTBYIOIIMH (OPMHUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaK M depe3 crneuupuky y4eOHOU  JeATeNBbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHONM  KOHLIEHTPALlMM  BHHUMAHMS, CAMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HayajlaM MaTEeMAaTHYECKOIO aHAJIN3a JIEKHT
NeSITeTbHOCTHBIN MTPUHIUT 00ydeHUsI.

B crpykType yueOHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOro aHAJIN3a» BbIJEIIECHbBI
CIIEYIOIINE COJEpKATEIbHO-METOAUYECKHE JTUHUM: «Yucina U BblUKCICHUS», «DYHKIMH U
rpadukny», «YpaBHEHUs U HepaBeHCTBay, «Havana mareMaTHueckoro aHaiausa», « MHOXeCTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JTMHUY U3Yy4al0TCs Ha MPOTSHYKEHUH JIBYX
JeT 00y4eHus! Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JOMOJHSAS IPYT Apyra u
MIOCTENIEHHO HACHIIAasCh HOBBIMM TeMaMHU W paszzienaMu. JlaHHbIA ydyeOHBIH Kypc SIBIsETCS
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHe HECKOJIBKMX MaTeMaTHYeCKHX
JUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTEMaTHUYECKUN aHAJINU3, TEOPUsS MHOXKECTB,
MaTeMaTHuecKkas Joruka u japyrue. Ilo Mepe Toro kak oOydaroluecs OBIa/JEBalOT BcE Oosiee
HIMPOKUM  MaT€MaTH4YeCKUM  almaparoM, y HHUX  IOCIEAO0BaTEIbHO  (OpPMUDPYETCS
U COBEpIICHCTBYETCS yMEHHE CTPOMTh MAaTeMaTU4YeCKyl0 MOJEIb peaJbHON CHUTYalHH,
MPUMEHSTh 3HAHUS, TIOJyYEHHbIE IPU U3YUYEHUHU YU4EOHOT 0 Kypca, sl peIIeHHs CaMOCTOSITEIbHO
chopMyIHPOBAHHONW MaTEeMaTHUECKON 3a/1auu, a 3aT€M UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAMYECKas IMHUA «HKca 1 BBIYUCIIEHU» 3aBepiIaeT popMupoBaHUE
HaBBIKOB UCIOJIb30BAHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOe ObUIO HAa4YaTO HAa YpOBHE OCHOBHOTO
obmero obpaszoBanus. Ha ypoBHe cpemnero oOmiero oOpazoBaHusi 0c000€ BHUMaHUE yEISETCS
(OpMHPOBAHNIO HABBIKOB pAllMOHAIBHBIX BBIUMCIEHUH, BKIIOYAIONIMX B ce0sl MCIOJIb30BaHUE
pa3NMuYHBIX (GOpPM 3amucH 4YHUClia, yYMEHHE JelaTh NPHUKUJAKY, BBITOIHATH MPUOIMKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YUCIOBBIE BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMHU KOHCTAHTaMH.
3HaKOoMbIe 00y4YaIOUIMMCSI MHOYKECTBA HATYPAJIbHBIX, 1[€JIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
quceNn JOMOJHSIOTCS MHOYECTBOM KOMIUIEKCHBIX uucel. B KaXaoM M3 3THX MHOXECTB



paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My Crelu(UYecKHue 3a/a4d M OIepalyu: JIeJIeHUE Halleno,
ONEPUPOBAHNE OCTATKaMM HAa MHOYKECTBE LIEJIBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UPpaIMOHATIBHBIX YUCEN, apH(PMETHUECKUE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTENIEHU Ha MHOYKECTBE KOMIUICKCHBIX uucelsl. biaromapsi mocieIoBaTelbHOMY paclIUpEeHUI0
Kpyra HMCIOJIb3yEMbIX YUCENI U 3HAKOMCTBY C BO3MOYKHOCTSIMM HX NPUMEHEHMS JUIsl PEIICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTABIECHUE O €IMHCTBE MATEMATUKU KaK HAyKU U €€ POy B
IOCTPOEHUH MOJIEIEH peabHOr0 MUPA, HIMPOKO UCIIONIB3YIOTCSI 0000IIeHNE U KOHKPETH3aLus.

Jluans «YpaBHEHUS U HEPABEHCTBA» pEaM3yeTcsl Ha NMPOTSIKEHUU BCEro OOydeHUs Ha
YPOBHE CpeIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaxaoM paszaene Ilporpammsl
IPEIYCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3ajadu. B pe3ynbraTe o0y4aromuecs: OBIaleBaloT
pa3IMYHBIMM  METOJaMHM PELIEHHMs pPAaLMOHAIBHBIX, HWPPALMOHAIBHBIX, [10KA3aTEIbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkaliux napamerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
(GyHKLIUH C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN IPUKIIAJAHBIX 3aa4d U 337a4 Ha HaXO0XKJCHHE
HanOOJBIINX U HAUMEHBIINX 3HaUYCHUN (yHKUMU. J[aHHas coneprkaTeiabHas JIMHUS BKIIOYAET B
ce0s Tarke (GOpPMHUPOBAHME YMEHHUH BBIIOJHATH pacué€Thl MO (GopmysaMm, Ipeodpa3zoBaHUs
PalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAKECHU,
coJepkalx creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuala
IPOUCXOJAUT  JajibHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAacCyAE€HUH, pabOTbl ¢ CHMBOJIbHBIMU
(dbopMamu, IpeACTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQeKTUBHbIC HHCTPYMEHTHI JJIS1 PELICHHs] IPAKTUUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajla4, HarjJasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopnepxatenbHo-MeToauYeckast JIMHUSA «DyHKIMU U TpaUKU» TECHO MEperuieTaeTcs C
JPYTMMHU JIMHUSIMH Y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 3aJa€T [10CIIEJ0BATEIbHOCTD
u3yyeHus: Marepuana. l3yueHue CTeNneHHOW, IIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUYECKHUX (DYHKIIHIA, UX CBOMCTB U rpa)uKOB, UCTIONB30BaHNE PYHKITUH IS PEIICHHS
3aj1ay U3 IPYrUx y4eOHbIX IPEIMETOB U PeabHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTHYECKUM
AQHAJIN30M, TaK U C peLIEHHEM YpaBHEHH M 1 HepaBeHCTB. [Ipu aToM GoJbI10€ BHUMAHUE YAETIAETCS
(GopMHPOBAHNIO YMEHHMSI BbIpaXkaTh (POpMYIaMU 3aBUCUMOCTH MEXKAY Pa3IMYHbIMHU BETMUMHAMH,
UCCJIEIOBATh IMOJIyY€HHbIE (DYHKIIMM, CTPOUTHh UX rpapuku. Marepuasl 3TOH coaep:KaTesbHOI
JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUM U HABBIKOB, O3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHO. Ero u3yuenue
CIOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI[1H, NCII0JIb30BAaHUIO aHAIOTH.

CopnepxarenpHas nuHUs «Hadana mMareMaTH4ecKoro aHajan3a» IMO3BOJISIET CYIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMaTUYECKUX, TaK U MIPUKIIAIHBIX 3a/1a4, IOCTYIHBIX 00y4aroMcsl, TaK
KaK y HHUX MOSIBJIETCS BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHUH, onmpeaensTb UX
HauOOJIbIINE U HAUMEHbBILNE 3HAYEHUS], BBIYUCIATD IJIOWAAU GUryp U oOBEMBI TN, HAXOIUTh
CKOPOCTM M YCKOpPEeHHs npoueccoB. JlaHHas coaepKaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENIEH peallbHbIX CUTYallil, TO3BOJIIET HAXOIUTh
HAaWwIy4llle€ pPELIEHUE B IPUKIAJAHBIX, B TOM YHUCIIE COLHUAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOr0 aHajnu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-IOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUH pPACHO3HABATH
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU KaKk HayKh, U 00 HMX
aBTOPAX.

ConeprxaTenbHO-MeToANYeCKast TMHUS «MHOXKeCTBa U JIOTHKay BKITIOYAET B €051 2JIEMEHTHI
TEOPUU MHOXXECTB M MaTeMaTH4YeCKOW JIOTMKH. TeopeTHKO-MHOKECTBEHHbIE MPECTaBIICHUS
IPOHM3BIBAIOT BECH KYPC IIKOJIBHOM MaTeMaTHKH U IIPeJIaraloT Hanbosiee yHUBepCalbHbIN A3bIK,
OOBeAMHSIIONNNA BCE pas3fesibl MaTeMaTUKU M €€ MPWIOKEHWH, OHM CBS3bIBAIOT pa3HbIE
MaTeMaTUYECKUE JUCLUUIUIMHBI U HUX NPWIOKEHUS B eAuHoe Leinoe. [loaTomy BakHO naTh



BO3MOXXHOCTh OOYYaroIIeMycsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK COBPEMEHHOMU
MaTE€MaTHUKU U UCIOJIb30BaTh €ro JJII BBIPAKEHUSI CBOMX MbICHEN. J[pyruM BaKHBIM IPU3HAKOM
MaTEeMATHKU KaK HAyKH CJEAyeT NPU3HATH CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUU U
CJIEIOBAHME OIPEAEIEHHBIM IIPABUJIAM ITOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEeMATHYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIUICHUS OO0YYarOIIUXCs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKJCHHUS HAa OCHOBE JIOTHUECKUX MPaBuil, POPMHUPYET HABBIKU
KPUTUYECKOT'O MBIIIUICHHUS.

B yue6HOM Kypce «Anredpa n Hauyajga MaTeMaTUYECKOro aHajIn3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMATHYECKOTO MOJICTTUPOBAHUS, KOTOpBIC IPHU3BAHBI CIOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB ITIOCTPOEHHUS MOJIENIEH PEANIbHBIX CUTyallul, HCCIEAOBAHUS 3TUX MOJIEIEH C TOMOILBIO
anmapara anreOpbl U MaTeMaTH4ecKOro aHalli3a, MHTEPIPETAlUU IOJYYCHHBIX pPEe3YJIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXIbld M3 PA3JelIOB MPOrpaMMbl, ITOCKOJIBbKY BECh MaTepHall
y4eOHOro Kypca MIUPOKO HCHOJB3YyeTCs JUIsl pelleHuss NpUKIaAHbIX 3anad. [lpu pemenuun
pealibHBIX MPAKTUYECKUX 3a/1a4 00yUaronuecs pa3BUBalOT HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIB30BaTh aHAJIOTHIO0, 0000IIaTh 1 KOHKPETH3UPOBATh
npobiiemy. JledarenbHocTh MO (OPMHPOBAHHIO HABLIKOB pEIICHUS MPUKIAJHBIX 33434
OpraHu3yercsi B TIpolecce H3Y4YeHHs BCEX TeM Yd4eOHOro kypca «Anredpa u Havaia
MaTE€MaTUYECKOr0 aHaIU3ay.

Ha uzyuenne yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUuE€CKOT0 aHAJIN3a» OTBOJIUTCSA
272 ygaca: B 10 kimacce — 136 yacos (4 waca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).

2. Ilnanupyemble pe3yJibTaThl
JINYHOCTHBIE Pe3YJIbTAThI
1) rpaKIaHCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WIMU  OOYy4aromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHUM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMpPOCHI U JAPYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU M HA3HAUYCHUEM;

2) NATPHOTHYECKOT0 BOCIIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAXKEHUSI K MPOIJIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUW B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, DTHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUN HAyKHM U AESATENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJITIOUYAsl ICTETUKY MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKIACHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pPa3IMYHBIX BUJIOB HUCKYCCTBA,

5) ¢pu3uuecKoro BOCIMTAHMA:

c(hOpMUPOBAHHOCTHh YMEHUS MMPUMEHSITh MaTEMaTUUECKHE 3HAHKS B HHTEPECAX 370POBOTO
u 0Oe3omacHOro o0pasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pPOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gpu3ndeckas akTUBHOCTB),
bu3nUECKOe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHHON I€ATETBHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTHU TPYIOIIO0Us, HHTEpEC K pasludyHbIM chepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBAaTh COOCTBEHHBIE




JKU3HCHHBIC IIJIaHBI, TOTOBHOCTHh H CHOCO6HOCTL K MaTeMaTI/I‘-IeCKOMy 06pa3013aHm0 158
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUHN
MPAKTUYECKUX 33724 MaTEMATUYECKOW HAIIPaBJIECHHOCTH;

7) 3KOJIOrH4€eCKOro BOCIIATAHMA:

C(l)OpMI/IpOBaHHOCTb 9KOJIOT H‘-IGCKOﬁ Ky.]IBTypr, IIOHUMAHHUC BJIMUSIHUA COLUAJIBHO-
SKOHOMHUYECKMX MPOILIECCOB HA COCTOSIHUE MPUPOJHONM W COLHUAIBHOW Cpelbl, OCO3HAHHE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHYECKIX
3HAHWH JUIs PEIICHUS 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CPeJibl, IJITAaHUPOBAHHUE ITOCTYITKOB U OIICHKH
MX BO3MOKHBIX IOCIIEICTBUI JUIsl OKPYKAIOILEH CPEJIbL;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTh ~MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHMMAHUE MATEeMaTHYECKON HAyKH Kak chepsl
lIﬁ':JIOBG‘IGCKOI\;I JACATCIIbHOCTH, 3TAIIOB eé pa331/1T1/151 U 3HAYUMOCTU I pa3BI/ITI/I$I UBUJIN3allUU,
OBJIQJICHUE SI3IKOM MATE€MATHUKU U MATEMATHYECKOW KYJIbTYpOU KaK CPEACTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYH_ICCTBJBITB HpOGKTHyIO 148 HCCHGI[OB&TGJIBCKYIO NCATCIIBHOCTDb I/IHI[I/IBI/II[yaJIBHO 158
B IpyIIIE.

MeTanpeaMeTHbIE Pe3YJIbTAThI
Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIE 1eCTBHSA

ba3oBble JJornveckue aelicTBUs:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATUAMH, (OPMYTUPOBATH ONPENEICHHUS IOHATHH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMUUA, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHMS, KDUTEPUHU IPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBATH U MNPEOOPA3OBHIBATH CYKICHHUS: YTBEpPAUTEIbHBIC H
OTpI/IIIaTeJIBHI)IG, CANMHUYHBIC, YaCTHbIC 1 O6HII/IG, yCJIOBHI)Ie;

BBISIBJIATH MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W INMPOTHBOpEYHs B (hakTax,
JaHHBIX, Ha6JHOI[eHI/I$IX nu yTBep)KIleHI/ISIX, HpezmaraTL KpI/ITepI/II/I JUUIA BBIABIICHUA
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

J€JIaTb BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I[GIIyKTI/IBHI)IX U HMHAYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENILHO J0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (IIPSIMbIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,
06OCHOBI)IBaTI> CO6CTB€HHI>IC CY)KILGHI/IS{ 1 BBIBOJBI,

BBIOHpATH CIIOCO0 perieHus yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMPATh HaNOOJIEe MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCckue AecTBUS:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYIHpPOBATh
BONPOCH], (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpobieMy, ycTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(bopMHUpOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJICHHS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (POpMYyIMpPOBaTh 00OOIIEHNS U BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
00001IeHN;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE MPOIECCA, a TAKKE BBIABUTATh MPEANOI0KEHUS O
€ro paBBI/ITI/II/I B HOBBIX yC.]'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISIBJISATH ,Zle(bI/IHI/ITI)I I/IH(i)OpMaIII/II/I, JaHHBbIX, HGO6XO)II/IMI)IX JJIs1 OTBETA HA BOHpOC n JIi
peLIeHUs 3a1a4H;




BbIOMpaTh MH(OpPMAMIO W3 HCTOYHUKOB PA3IUYHBIX  THUIOB, aAHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MH(POPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBIICHMUS];

CTPYKTYpUPOBaTh HHGOPMAIHUIO, IPEACTABIATE €€ B pa3INuHbIX (opMax, WILTIOCTPUPOBATD
rpaduvecKku;

OLICHMBATh HAAE&KHOCTh HMHPOpPMAIMK IO CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbI€e HeiiCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMHU M LEISIMH
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKD TOYKY 3PEHHS B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y peUICHH 3a/1a4l, KOMMEHTUPOBATh MOJIYYCHHBIN PE3yNbTaT;

B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIC HA MOWMCK PELICHHsI, COMOCTaBIsITh CBOU
CYXJIEHUS C CYKACHUSMHU JPYrUX YYaCTHUKOB JAMAIOra, OOHAPY)KHUBATh Pa3IMYMe M CXOJCTBO
MO3UIUI, B KOPPEKTHOH opMe GopMyTUpOBaATh Pa3HOTIACHsl, CBOM BO3PAXKECHHUS;

[PEJCTaBIISITh PE3yJIbTAaThl PEIICHUs 3aJauM, IKCIEPUMEHTA, HCCIEAO0BaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATH (hOpMAT BBHICTYIJICHUS ¢ yYETOM 3a]1a4 MPe3eHTAIMH U 0COOEHHOCTEN
ayJIUTOPHUH.

PeryasiTuBHble YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBIIATh IUIAH, aJNTOPUTM pEIICHUs 3a/Jayd, BBIOMPATH CIIOCOO pElIeHUs ¢ y4&ToM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHAHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HABBIKAMH [TO3HABATEIBHOMN peIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JICUCTBUN U
MBICIIUTEIBHBIX MPOIIECCOB, HX PE3yJIbTaTOB, BIA/IETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auH;

MPEIBUIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh NPH PCEIICHWH 33Ja4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBHCTB, JaHHBIX, HAIICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSACHSATh TIPUUUHBI JOCTUKEHUS
WIA HEJOCTIKEHHS pe3yJIbTaTOB JICATEIILHOCTH, HAXOIUTh OIMIMOKY, JaBaTh OICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U MHIUBUIAYATbHONW padOTHI MpH
pemeHnr y4eOHBIX 3ahay, MPUHAMATh [eJIb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpTaHMU3aIMI0 COBMECTHON paboThl, pacmpeleniTbh BUABI padoT, JTOTOBapUBAaThCs, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CYyXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBD» F HHBIE), BBITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOHU JCHCTBHS C APYTUMHU
YJIeHaMH KOMaH/Ibl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUIN MPOIYKT MO KPHUTEPUSM,
cOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

K xonmy obOyudenuss B 10 kJjacce oOydarommiics IMOJYyYUT CIEAYIOIIME HNpeIMeTHbIe
Pe3VJabTaThl 0 OTJEIbHBIM TeMaM pabodeil mporpaMMbl yuyeOHOTO Kypca «AnreOpa v Havalna
MaTEeMaTHYECKOTO aHaIIN3a:

Yucsa v BbIYUCICHUSA:

CBOOOJIHO ONEPHPOBATH MOHATUAMH: PAllMOHAIBHOE YMCIIO, OECKOHEUHAsl MepUoanYecKas
IpoOb, TPOIEHTHI, WPPAIMOHAIFHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qHCel, MOAYJIb IeHCTBUTEIHHOTO YHCIIA;

NPUMEHSTH IPOOH U TPOILEHTHI ISl PEICHHS MPUKIIAIHBIX 3a/1a4 U3 Pa3IHIHBIX OTpacien
3HAHUU U pEeAIbHOM )KU3HH;



NPUMEHATh NPUOTMKEHHBIC BBIYMCICHUS, MPaBUJIA OKPYIVICHUS, MPHUKHIKY U OICHKY
pe3yibTaTa BBIYUCICHUH;

CBOOOJHO ONEpUPOBATH IOHATHEM: CTEMEHb C LEJIBIM II0Ka3aTejeM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCHU JAECHCTBUTEIbHBIX UYUCEN JUIsl PELICHMs NPAaKTUYECKUX 3alad U
IIPEJICTaBICHUS JaHHbBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAIlMOHAILHBIM ITOKA3aTEIIEM;

CBOOOJIHO ONEpUpOBaTh MOHATHSAMHU: JIorapudM 4YHUCIA, JECATUYHbIE M HATypaJlbHbIE
J0TapuQMmBbl;

CBOOOJTHO OIEpUPOBATh IMOHATUAMU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHIE€HC YHCJIOBOTO
apryMeHra;

OIEpUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus! U HepaBeHCTBA:

CBOOOJIHO ONEPUPOBATH NOHATUSAMU: TOKIECTBO, YypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIBHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHble METOJbl PEIICHUS pPALMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHUM, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW INEepPEeMEHHOW, MHOTOUJIEH C
HEeNbIMU K03 (UITeHTaM#, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJICHHE MHOTOWIEHA HA MHOTOYICH
¢ ocTaTtkoM, Teopemy besy u Teopemy Buera juist perenus 3a1ad;

CBOOOJHO OINEpPUPOBATH IOHATUSMHU: CHCTEMAa JIMHEHHBIX YpaBHEHMH, MaTpula,
ONpeseNUTeNlb MaTpullbl 2 X 2 W €ro IeoOMeTPUYECKMH CMBICI, HCIOJIb30BaTh CBOICTBA
onpeaenuTens 2 X 2 s BIYUCIEHUS €ro 3HauY€HUs, IPUMEHSATh ONpPENEIUTENN AJIs PEeIeHus
CUCTEMBbl JMHEWHBIX YpaBHEHHH, MOJEIMPOBATh pealibHble CUTYyallUd C IOMOLIbIO CHCTEMbI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeNneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa3oBaHUsl BbIPaKEHUI;

BBIMOJIHATh ~ NPEOOpa30OBaHMs YMCIOBBIX  BBIPAXKEHUH, CcoOJEpXKallUX CTENEeHH ¢
PaLMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMicTBa  JlorapudMoB  Juid  NIpeoOpa3oBaHUS  JIOrapUpMHUECKUX
BBIPAKECHMI;

CBOOOJHO  OMEpUpOBaTh  MOHATUSAMHU:  HMppallMOHANbHbIE,  IOKa3aTeJIbHbIE U
jJorapupMHUUEcKue YpaBHEHMsSI, HAXOJUTh WX PELICHUS C MMOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUueckue  (opmynasl ans  npeoOpa3zoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSIThH
HEo0Xo/1uMble (OPMYIIBI JUTsl pELICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CHUTYyallud Ha S3bIKe aureOpbl, COCTaBJISATh BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4M, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (QYHKIHUS, CHOCOOBI 3alaHus (YHKIMH, B3aUMHO
oOpatHble (QYHKIUHM, KOMIO3UIUS (YHKIMHA, rpaduk (yHKIMH, BBIIOIHATH 3JEMEHTapHBIE
npeoOpazoBanus rpaduKkoB PyHKIINIA;

CBOOOJTHO ONEepUpOBaTh MOHATHSIMU: OOJACTh OMNpEAETCHUS M MHOXKECTBO 3HAUCHHH
byHKIMY, HyTU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: YETHbIE W HEUETHBIC (DYHKIUH, MEPHOAMYECKHE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBbI (YHKIUH,
HanOoJIbIIIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU HAa IPOMEKYTKE;



CBOOOJTHO ONEPHPOBATh MOHATHUSAMH: CTENEHHAs (YHKLUUS C HATypaJbHBIM U II€IBIM
nokasaresnemM, rpaQuk CTerneHHOW (YHKIMM C HaTypalbHBIM U II€JIBIM IOKa3aTeneM, rpaux
KOPHS -0 CTETEeHH KaK (YHKIIMU OOpaTHOM CTENEHU C HaTypallbHBIM IIOKA3aTeIeM;

ONEepUpPOBaTh MOHATUSMH: JIMHEWHas, KBaJpaTH4Has U JApoOHO-IMHEHHas (yHKIuUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOZHO ONEpUPOBATH MOHATUSMU: IMOKazaTelbHass U Jorapupmudeckas QyHKIUHU, UX
CBO¥iCTBA U TpadUKH, UCIIOIB30BaTh UX IPApUKH JUISI PEIICHHS YPAaBHEHMIA;

CBOOOZHO OIEPUPOBATH MOHATUSMU: TPUTOHOMETPHYECKAs] OKPYKHOCTb, OINpeAelicHUE
TPUTOHOMETPHUUYECKUX (PYHKIUN YUCIOBOTO apryMEeHTa;

UCIOJIb30BaTh TrpaduKu (YHKIMI UIsI UCCIETOBAHUS IPOLIECCOB U 3aBHUCUMOCTEH MpH
peLICHUH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCUMOCTH MEXy BEIUUMHAMU;

Hauyana maTeMaTH4eCcKOro aHajmu3a:

CBOOOJHO OMEpUPOBATH MOHATUAMH: apupMeThdyeckas U TeoMeTpuyecKkash Mporpeccus,
0ecKOHEUHO yOBIBAIOIIAsi FTEOMETPUYECKAsi IIPOTPECCHs, JTMHEHHBIN U SKCIIOHEHIMAIBHBIA POCT,
dbopMyIa CI0KHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pEaJIbHBIX 3aJ1a4 IIPUKJIaJHOTO XapaKTepa;

CBOOOJAHO  OMEpUPOBATh  MOHATHUSAMHU:  IOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHUs
[OCJI€I0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTUYECKOT0 aHAIM3a KaK aHaIn3a 0ECKOHEYHO MallbIX;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: HEMpPEpbIBHBIC (DYHKIMH, TOYKU pa3pbiBa rpaduka
(byHKIMH, aCUMITOTHI rpaduka (yHKITIH;

CBOOOJHO ONEpPUPOBATH MOHATUEM: (YHKIUS, HENpPEepbIBHAs HAa OTPE3Ke, NPUMEHSTbH
CBOICTBA HEMPEPHIBHBIX (DYHKIIHM JJIsl pEIeHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTH TOHATHSAMH: TIepBasi W BTOpas MPOU3BOAHBIC (DyHKIHUH,
KacaTenbHas K rpaQuky QpyHKUINU;

BBIYHUCIISTH TPOU3BOIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMITO3HIIUH JABYX () YHKITHIHA,
3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIUNA;

UCTIOJIF30BaTh TE€OMETPUYCCKHUIA U (PU3UIECKUI CMBICI IPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MmuoxxecTBa M JIOTHKA:

CBOOOHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallMi HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJs ONIUCAaHUs PeaIbHBIX POLIECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEAETIeHUEe, TeopeMa, YypaBHEHUE-CIIEeICTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny obOyuenus B 11 kuacce oOyyaromuiicss HOJYYUT CIEAYIOUIME TNPEAMETHbBIE
pe3ysbTaThl MO OTJCIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «AureOpa v Hadana
MaTeMaTHUYeCKOIo aHaJln3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO ONEpUPOBATh NOHATHUSIMU: HATypalbHOE U I€JI0€ YHUCIO, MHOXECTBa
HaTypaJIbHBIX U LENbIX YHUCEN, UCIOIb30BaTh MpU3HaKU aeaumocTy nensix yncen, HO n HOK
HaTypaJIbHBIX YHMCEN JJIsl PEeLIeHUs 3a7a4, IPUMEHATh aroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTAaTKa MO0 MOJIYJIIO, 3alIUCHIBATh HATYpPAJIbHBIEC YHCIIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMILJIEKCHBIX
YHCell, Pe/ICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpandyeckodl U TPUTOHOMETpUUecKon (opme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPMHATHON TJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  IMOHATUSAMHU:  HMppallMOHAIbHbIE,  MOKa3aTeJIbHbIE U
jorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PELIEHUSI C TOMOIIBI0 PAaBHOCUIIBHBIX IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;



CBOOOJHO OMEpPUPOBATH TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITH
HeoOxoauMble (POPMYJIbI IJIs1 pPELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBAThH MOHATUSMHU: CUCTEMa U COBOKYIMHOCTh YPAaBHEHUU M HEPABCHCTB,
PaBHOCUJIBHBIE CUCTEMbI M CUCTEMBbI-CIICJICTBHS, HAXOAUTh PEUICHHs] CUCTEMbI U COBOKYITHOCTEH
palioHaTbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPABEHCTB;

pemarh  palMOHANbHBIC, WppallMOHANbHBIC, IMOKa3aTelIbHbIC, JIOTApH(PMHUUYECCKHE U
TPUTOHOMETPHYECKHUE YPAaBHEHHUSI U HEPABEHCTBA, COepKaIlie MOYJIM U TapaMeTphl;

MPUMEHSTH TpaUuecKue METObI IJIsl PEIICHHs YPABHCHU U HEPABEHCTB, a TAKXKE 3a/1a4 C
napaMmeTpamu;

MOJICTTMPOBATh pEallbHbIC CHUTYyalldd Ha S3bIKE aIreOpbl, COCTABISITH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 33auu, UCCIIEI0BATh MOCTPOSCHHBIE MOJIEIIN
C MCIOJIB30BAHUEM allllapara anreOpbl, HHTEPIPETUPOBATH OTYYCHHBINH Pe3ysIbTar.

DOyHKIUM U rpapukm:

CTPOUTH TpaduKU KOMITO3UIUU (YHKIIMH C TTOMOIIBIO 3JIEMEHTAPHOTO HMCCICIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T€OMETPUUECKUE 00pa3bl YpaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUECKUX (YHKIIHIA;

MPUMEHSTHh DYHKIIUHU JJIs1 MOJICITHPOBAHUS M HCCIICIOBAHUS PEaTbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHajmu3a:

UCIIOJIb30BaTh TPOWM3BOJHYIO JUIS HCCICNOBAaHUS (PYHKIMH HAa MOHOTOHHOCTh H
9KCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HEMPEPHIBHON HAa OTPE3KE;

MCIIOJIb30BATh MPOU3BOIHYIO AJI HAXOKICHUS HAWTYYILIErO PEIICHUS B TPUKIIATHBIX, B TOM
YHUCJIE COIMATbHO-9KOHOMUYECKHX, 3a]1a4ax, JIJIsl ONPECIICHHS CKOPOCTH U YCKOPEHHUs Tpoliecca,
3agaHHOTrO (pOopMyIoi miu rpaduKoM;

CBOOOIHO ONEPHUPOBATH TIOHATUSMHU: TICPBOOOPa3HAs, OMPEACIEHHBIN HHTETPAJ, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTEerpan mno ¢opmyine HproToHa-
JleriOnuma;

HAXOJUTh IJIOMIAAN IIOCKUX (GUTYpP U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

MMETh TIPEJICTABIIEHHE O MaTeMaTHYECKOM MOJICIMPOBAHUM HaA IMPUMEPE COCTABJICHUS
T depeHIaIbHbIX YpaBHEHNH];

pemaTh MPUKIAHBIE 3a7a4i, B TOM YHUCJIE COIMATbHO-DKOHOMHUYECKOTO U (hU3UIECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOTO aHalIn3a.

3. Coaepxanue y4eGHOro npeamera
Yuciia 1 BBIYUCICHUSA

Pannonanenele yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue podu. IlpuMenenue qpodeit 1 NpoIEeHTOB ISl peleHUs] TPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU JKU3HHU.

JeiicTButenpHbple yncna. ParyoHanbHble M HppalMOHANIbHBIE yucia. Apudmernyeckue
OIepauuy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MoOAyilb NEHCTBUTENBHOIO YHUCIIA U €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, TNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ 1enbiM nokazateneMm. bunom Heiotona. Mcnonbp3oBanue moaxozsiieii hopmbl
3aMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHNs TPAKTUYECKUX 334 U IIPEJICTaBICHNS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM TIOKa3aTeeM U €€ CBOICTBA, CTENEHb C JCHCTBUTEIBHBIM
MTOKa3aTeJIEeM.

Jlorapugm umncna. CoiicTa jgorapudma. JlecaTHuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
APKTaHIE€HC YHUCIOBOTO apryMEHTa.



YpaBHeHHUsS M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHEHMS.
PaBHOCUIIbHBIE YypaBHEHUS U YpaBHEHUS-CIeACTBUs. HepaBeHCTBO, pellieHe HepaBEeHCTBa.

OCHOBHBIE METO/IbI PELICHHS LENbIX U JPOOHO-pAllMOHAIIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl OT OJTHOW NEPEMEHHOM. J[eJIeHnE MHOTOUJIEHa HA MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorouieHsl ¢ nieiasiMu ko3¢ dunnenramu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUN, COAEPKAINX CTENIEHU U KOPHH.

HppanuonaneHele ypaBHeHUs. OCHOBHBIE METO/BI PELICHNS] UPPALIMOHAIBHBIX YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI pEIIEHUS JIOrapu(MUUIECKUX
YpaBHEHUH.

OcHoBHBIE TpHUrOHOMeTpHUecKue (opmynbl. I[IpeobpazoBanue TPUTOHOMETPHUUECKUX
BbIpaXE€HUM. Perenrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewienne cucreM JIMHEHHBIX ypaBHEHMH. Marpuia CHUCTEMbl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens MaTpulpl 2X2, €ro TreOMETPUYECKUM CMBICI U CBOMCTBA, BBIUKCIEHUE
€ro 3HA4YeHMs, IPUMEHEHUE OIpPEAEIUTENs MJIi PELICHUs] CUCTEMbl JIUHEHHBIX YpaBHEHUHU.
Pemenne npukiagHbIX 3aJady C IOMOIIBKO CUCTEMBI JIMHEHHBIX ypaBHeHuH. MccienoBanue
MIOCTPOEHHOM MOJIETU C TOMOIIBIO MAaTPULL U ONIPEAECTUTENEH.

[TocTtpoeHre MaTeMaTMYECKUX MOJEJIEH pealbHOM CUTyallud C IIOMOILBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 PA3IUYHBIX 00JaCTel HAYKU M peaibHOMN JKU3HU.

DyHKIUUHA U TpagUKH

OyHkus, crnocodbl 3amaHus (yHkuMHU. B3aumHo oOpatHble ¢yHkuuu. Kommosurus
¢ynkuuii. ['paduk dynkunu. DnemeHTapHbIe Ipeodpa3zoBaHus TpaGuKoB (yHKITHIA.

OO6nacTh onpeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTossHCTBa. YErHbie M HeuéTHhie QyHKIUU. [leprogmueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (pyHKIuu. HanOosnbiiee u HauMeHblIee
3HaYeHHs (PYHKIIUU Ha TPOMEKYTKE.

Jlunelinasi, KBapaTU4yHast U APOOHO-IHMHENHHAs GYHKIUU. DIeMEHTapHOEe UCCIIe0BAaHUE U
MOCTPOEHNE UX TPadhUKOB.

CrenenHass (yHKIUS C HaTypaJbHBIM M LEJNbIM ToOKa3aTeneMm. EE cBoiictBa u rpaduxk.
CpoiicTBa U rpaduk KOpHsS n-oil cTeneHW Kak (pyHKUHMHU OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKAa3aTENIEM.

[ToxazarenbHast u jgorapudmuyeckas QyHKIUHU, UX CBOWCTBA U rpaduku. Vcnonb3zoBaHue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTrpuueckass OKPYXHOCTb, ONPEIECIEHUE TPUTOHOMETPUUYECKUX  (YHKIUI
YHCIIOBOTO apryMEHTA.

@OYHKIMOHATbHBIE 3aBUCMOCTH B PEAJIBHBIX Ipolieccax U sBJIEHUsX. ['papuku peanbHbIX
3aBUCUMOCTEH.

Hauyana mareMaTn4yeckoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TIOCIEI0BaTEIbHOCTEH. MeTo MaTeMaTHUeCKOM
UHAYKIUU. MOHOTOHHBIE M OTpaHUMYEHHBbIE MOCIeA0BaTENbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reomerpuyeckas — mporpeccur.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKON MPOTrpecCUi.
JIMHEeNHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [Tl PELIEHUs] pEAJIbHBIX 3a]a4u IPUKIAIHOTO XapaKTepa.

HenpepriBable pyHKIMM U UX cBoWicTBA. Touku pa3priBa. ACUMOTOTHI TpauKoOB (QyHKIUHA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeTo]l MHTEPBAJIOB JUIsl peIlIeHUs] HEPaBEHCTB.
[IprMeHeHre CBOMCTB HEMPEPhIBHBIX (YHKIIUM [Tl pellIeHus 3a/1a4.



[TepBast u Bropas nmpou3BoaHble QyHKIMH. OnpenencHue, reOMeTpUIecKuil U GU3NIECKU
CMBICT POU3BOAHON. YpaBHEHUE KacaTelbHOM K rpaduKy QyHKIIHH.
[Tpou3BoHBIE 37IeMEeHTapHBIX QyHKIMHA. [Ipor3BOHASI CyMMBI, POU3BEIEHUS, YACTHOTO U
KOMIIO3ULIUH (PYHKIUH.

MHuoxecTBa M JIOTHKA
MHokecTBO, onepaly HaJ MHOKECTBAaMHU M MX CBoOWcTBa. /lmarpammel Oiniepa—BeHHa.

[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammnapara JJis ONUCAHMUS PEAbHBIX MPOIECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

PaBHOCUJIbHBIC YPABHCHUSI.

4. TemaTnyeckoe MJIAHHPOBAHHE C YKA3aHHEM BH1a KOHTPOJIA

Omnpenenenue, TeopeMa, CBOHCTBO MATEMAaTUYECKOTO 00BEKTA, CIIE/ICTBUE, TOKA3aTEIbCTRO,

Ne  |HammeHnoBanme  paszzmenoB u  TeM|KOauM4ecTBO 4acoB ONEKTPOHH
/I [MPOrpaMMBbl BceeroKontponsheie [Ipaktuyeckue [bI1€
paboThI paboTHI (undposeie)
obOpasoBaren
bHBIC
pecypcehl
1 MHOXECTBO JIE€HCTBUTEIBHBIX uucel.| 24 1
MHOIO4JIEHBI. PannonaneHbie
ypaBHEHMsT M HepaBeHcTBAa. CHCTeMbl
JIMHENHBIX YPABHEHUN
2 Oynkuuun  u  rpadukn.  Cremennas| 12 1
(GyHKLUSA C LeNbIM [T0Ka3aTeleM
3 Apudmernaeckuit KOPEHb n-oii| 15 1
creneHu. MppaiyoHaibHble ypaBHEHUS
4 [loka3arensHas ¢bynakus. 10 1
[loka3aTenbHble ypaBHEHUs
5 Jlorapudmuuaeckas ¢yskums.| 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomerpuveckne BBIpaXKEHUS U| 22 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepsoiBabie ynkiun. [Ipoussoanas| 20 1
9 [ToBTOpEHME, 0000menue, 5 2
cucTeMaTH3alys 3HaHUH
Hroro 136 10 0
5. IloypouHoe njiaHupoBaHHe
No Tema ypoka KomnuectBo Hara DNeKTPOHHBIE
n/n 4acoB IL1an ®daxt |[UbpOBBIE
oOpa3oBaTenbHbIE
pecypcsl

Pasznges 1. MHoOXKecTBO JeHCTBUTEIbHBIX YHces. MHOrouieHbl. PaninoHajabHbIe

ypaBHeHMs M HepaBeHcTBAa. CHCTeMbI JTHHEHHbIX YPaBHEeHUId

1 |MHOXeCTBO, onepanuu HaJ 1 1.09
MHOYKECTBAMH 1 UX CBONCTBA
2 |[Imarpammel Diinepa-Benna 1 4.09




n/n

Tema ypoka

KomanuectBo
4acoB

Jara

IIman

dakt

DJIEKTPOHHBIE
U pOBLIC
oOpa3oBaTebHbIC

pecypcsl

[IpuMeHeHue TEOPETUKO-
MHO>KECTBEHHOI'O  ammapara  Juis
penieHus 3a1ay

6.09

ParnmonanbHbIC qHca.
OOBIKHOBEHHBIE W JIECATUYHBIE
npoOHu, TMPOIEHThI, OCCKOHEYHBIC
MePHOINICCKHE IPOoOH

07.09

ParmonanbHbie YyHucIIa.
OObIKHOBEHHBIE U JIECATUYHBIE
npoOu, TPOICHTH, OCECKOHECYHBIC
[epuoaNIecKue Jpoou

08.09

[Ipumenenue npoOell U MPOLEHTOB
U1 pELIeHUs IPUKIIaIHBIX 3a/1a4

11.09

[Ipumenenue npoOell U MPOIEHTOB
TS pellieHUs MMPUKIIAIHBIX 3a/1a4

13.09

[lelicTBUTEbHBIC YHCIIa.
PanroHaneHble U MppanMOHAIbHbBIE
qucia

14.09

ApudmeTrueckue — omnepamum ¢
NEHCTBUTENLHBIMU YU CIIAMU

15.09

10

Moayib AEUCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

18.09

11

[TpubmmkEHHBIC BBIUHCIICHUS,
[paBwjia OKPYIJICHUS, MPHUKHUIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUN

20.09

12

OCHOBHBIE METOIbI PEIICHUSI HETBIX
)51 JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

21.09

13

OCHOBHBIE METOIbI PEIICHUSI HETBIX
)51 JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

22.09

14

OCHOBHBIE METOIbI PEIICHUSI HETBIX
)51 JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

25.09

15

MHOT0YJICHBI oT OIHOMI
[epeMeHHON. [lenenne MHOrodseHa
Ha MHOTOYJIEH ¢ ocTaTkoM. Teopema
besy

27.09

16

MHOTOYJICHBI c IETBIMU
kodddunmentamu. Teopema Bueta

28.09

17

Pemrenue CHUCTEM JIMHEUHBIX
ypaBHEHUU

29.09

18

Pemenue CHUCTEM JIMHENHBIX
YpaBHEHUI

02.010

19

Matpuiia  CHUCTeMBbI  JIMHEHHBIX
YpaBHEHUH. Onpenenurens

04.10




n/n

Tema ypoka

KomanuectBo
4acoB

Hara DJIEKTPOHHBIE

ITman dakr |[UUdpOBBIE

pecypcsl

MaTpULIbI 2X2, €ro reoMeTpUYECKU
CMBICJI U CBOWCTBA; BBIYUCIECHHE €TI0
3HAYEHUS

20

Onpenenurenb MaTpulbl 2X2, €ro
FCOMETPUYECKHUM CMBICI U CBOMCTBA;
BEIUHCIIEHHUE €T0 3HAUCHUS

05.10

21

[Ipumenenue
perieHus
YpaBHEHUI

onpeAeuTeNns A
CHUCTEMBI JIMHENHBIX

06.10

22

Pemenue
[MOMOILIbIO
YpaBHEHUI

IMPUKJIAAHBIX
CHCTCEMBI

3a7a4 ¢
JIMHEHNHEBIX

09.10

23

Pemenue
[MOMOILIbIO
YpaBHEHUI

IMPUKJIAAHBIX
CHUCTCMbI

3amady C
JIMHEHHBIX|

11.10

24

KoHTpoibHas pabora:
"ParnoHanbHbBIE ypaBHEHUS u
HepaBeHCTBA. CHCTEMBI JTMHEHHBIX
ypaBHEeHUI"

12.10

Pa3znen 2. ®yHkuuu u rpadukm.

Crenennas

(pyHKUMA ¢ HeJbIM NoKa3aTejeM

25

OyHKIMA, CIIOCOOBI 3aJaHus
¢byuknuu.  B3aumHO  oOparHbIe
¢bynkuuu. Kommosumms ¢yHKuni

1

13.10

26

['padux ¢GyHKIMU. DIeMeHTapHbIC
npeoOpa3oBaHus rpaduKoB

byHKIMIA

16.10

27

OO6nacTh onpeeneHust 1 MHOKECTBO
3HA4YCHUI GbyHKIUH. Hymn
¢ynkuun.  IIpoMexyTku — 3HaK
[MOCTOSIHCTBA

18.10

28

UETHble W HEUYETHBIC
[Iepnonnueckue
[IpomexxyTKku
byHKIIUU

GyHKIUH.
GbyHKIMH.
MOHOTOHHOCTH

19.10

29

MaxkcuMyMbl U MUHUMYMBI
GbyHKIUH. Hau6onsbmee 51
HauMEHblIlee 3HaueHue QyHKIUN Ha
[IPOMEKYTKE

20.10

30

JIuHeitHast, KBagpaTUYHas U JpOOHO-
nmuHeHas QyHKUIUN

23.10

31

DJIeMEeHTapHOe
[IOCTPOCHHE

byHKIHIT

HCCIEJOBaHNE U
rpauKoB ITHX

25.10

32

DneMeHTapHoe
[MOCTPOCHHE

byHKIII

UCCIICJIOBAaHHE W
rpadukoB ITUX

26.10

O6paSOBaTCJ'II)HI)Ie




n/n

Tema ypoka

KomanuectBo
4acoB

Jara

IIman

dakt

DJIEKTPOHHBIE
U pOBLIC
oOpa3oBaTebHbIC

pecypcsl

33

Cremnenr ¢ LEIBIM  [IOKAa3aTelIEM.
bunom Herotona

27.10

34

Cremnenpr ¢ LEIBIM  [IOKAa3aTelIEM.
bunom Herotona

08.11

35

Crenennas byHKIUSA c
HaTypaJbHbIM u LEJIbIM
nokazatenem. E€ cBoiicTBa u rpaduk

09.11

36

KonrponbHast pabora: "Crenennas
¢dbynkuus. E€ cBotictBa u rpaduk"

10.11

Pasznen 3. Apudpmernuecknii KopeHb n-o0ii creneHu. UppanuonanbHble ypaBHEeHMsI

37

KOPEHb
ero

ApudmMeTnaeckuit
HATypaJbHOW  CTENEHU U
CBOMCTBa

1

13.11

38

Apudmernaeckuit
HATypaJbHOH  CTENEHH U
CBOMCTBA

KOPEHb
ero

15.11

39

[IpeoOpazoBanus YHCIIOBBIX
BBIPDOKCHUH, COAEPKALIMX CTEICHH
1 KOpHU

16.11

40

[IpeoOpazoBanus YHCIIOBBIX
BBIPDOKCHUH, COAEPKALIMX CTEICHH
1 KOpHU

17.11

41

[Ipeobpa3oBanus YHUCIIOBBIX
BBIPOKCHHM, COJCpPKAIIUX CTEIEHU
1 KOpHU

20.11

42

HppauroHaibHbIe YPaBHEHHS.
OcCHOBHBIE ~ METOABI  pELIEHUS
VppaloOHAIbHBIX YPAaBHEHHH

22.11

43

HppauroHaibHbIe YPaBHEHHS.
OcCHOBHBIE ~ METOABI  pELIEHUS
VppaloOHaIbHBIX YPaBHEHHH

23.11

44

HppanuoHaibHbIe YpaBHEHUS.
OcHoBHbIE METO/BI peuieHus
MPPALMOHAIIBHBIX YPABHEHUN

2411

45

PaBHOCUIIBHEIE
pEeLIEHUN
YpaBHEHUI

IIepEX0IbI B
UPPALMOHAIIBHBIX

27.11

46

PaBHOCHIIBHEIC
pEeLIEHUN
ypaBHEHUU

TIEepEX0IbI B
UPPALMOHAIIBHBIX

29.11

47

PaBHOCHUIBHEIE
peLIeHUN
ypaBHEHUU

IIepEX0/IbI B
MPPALMOHAIIBHBIX

30.11

48

PaBHOCHUIBHEIE
peLIeHUN
ypaBHEHUU

IIepEX0/IbI B
MPPALMOHAIIBHBIX

01.12




No Tema ypoka KonnuectBo Hara DJIEKTPOHHBIE
/11 4acoB [nau daxt |[IUbpOBBIE
oOpa3oBaTebHbIC
pecypcsl
49 |CpoiictBa U rpaduk KOpHS n-oi 1 04.12
CTENeHW KakK (YHKIMM OOpaTHOU
CTETIeHU c HaTypaJIbHBIM
[oKazareieM
50 |CpoiictBa u rpaduK KOpHSA nN-0if 1 06.12
CTeNeHW KakK (YHKIMM OOpaTHOMU
CTETIeHU c HaTypaJIbHBIM
[oKazareieM
51 [KontponbHas paborta: "CBoicTBa U 1 07.12
rpaduK  KOpHS N-OH  CTENEHH.
HppaunoHaiibHble ypaBHEHUA"
Pa3nea 4. Iloka3areabnas pynkuus. [lokasareabHble ypaBHeHUs!
52 |Crenenn c parnroHaTbHBIM 1 08.12
[10Ka3aTeJIeM U €€ CBOKCTBA
53 |Cremnens C paIrmoHaIbHBIM 1 11.12
[T0KA3aTeJIEM U €€ CBOMCTBA
54 |CteneHb c paIrmoHAIbHBIM 1 13.12
[T0Ka3aTeJIEM U €€ CBOMCTBA
55 [[loka3zarenpHas byHKIWHS, ed 1 14.12
CBOICTBa U rpaduk
56 |Mcnonb3oBanue rpaduka (GpyHKIUU 1 15.12
JUISl peLIEHUs] YPaBHEHUI
57 |Ucnonb3oBanue rpaduka (GpyHKIUU 1 18.12
JUISl peLIEHUs] YPaBHEHUI
58 [[lokazartenbHbIC yYpaBHEHHS. 1 20.12
OCHOBHBIE =~ METOJBl  pEIICHUs
[MOKA3aTEIbHBIX YPABHEHUI
59 [lokazarenbHbIC yYpaBHEHHS. 1 21.12
OCHOBHBIE =~ METOJBl  pEIICHUs
[MOKA3aTEIbHBIX YPABHEHUIN
60 [TokazaTenbHble YPaBHEHHS. 1 22.12
OCHOBHBIE =~ METOJBI  pEIICHUS
MoKa3aTeIbHbIX YPaBHEHUN
61 [KoHTponbHas pabora: 1 25.12
"[lokazarenbHas GyHKIUS.
[lokazarenbHble ypaBHEHUS"
Paspnean S. Jlorapupmunyeckas pynkuus. Jlorapupmuyeckne ypaBHeHUs
62 |Jlorapupm qrcla. CaoiicTBa 1 27.12
norapugma
63 |[Jlorapupm qucia. CaoiicTBa 1 28.12
norapudma
64 |Jlorapupm qyuca. CaoiicTBa 1 29.12
norapudma
65 |[lecsTuunbie U HaTypaJbHbIE 1 10.01

norapumbl




No Tema ypoka KonnuectBo Hara DJIEKTPOHHBIE
/11 4acoB [nau daxt |[IUbpOBBIE
oOpa3oBaTebHbIC
pecypcsl
66 |[lecsTuunbie U HaTypaJbHbIE 1 11.01
nmorapudmpl
67 |[IpeoOpazoBanue BBIPOKEHUH, 1 12.01
coJieprKalux Jorapudmol
68 [[IpeobpazoBanme BBIpOKCHUH, 1 15.01
COZIep KALIHX JIOTapU(MBI
69 [[IpeobpazoBanue BBIpOKCHUH, 1 17.01
COZIepIKALIHX JIOTapU(PMBI
70 [Jlorapudmuyeckass QyHKIms, e€ 1 18.01
CBOICTBa U rpaduk
71 Ulorapudpmuueckas GyHKOusA, €€ 1 19.01
CBOMCTBa U rpauk
72 |Ucnonwp3oBanue rpadpuka (HyHKIUU 1 22.01
JUISl peLIEHUs] YPaBHEHUI
73 |Ucnonws3oBanue rpaduka (QyHKIUU 1 24.01
IUIS pellieHus] ypaBHEHU N
74 Jlorapudpmuueckue YpaBHEHHUS. 1 25.01
OCHOBHBIE =~ METOJBl  pEIICHUS
norapu()MUUECKUX ypaBHEHUI
75 |Jlorapupmuueckne YPaBHEHHUS. 1 26.01
OcHOBHBIE ~ METOABl  pELICHUS
norapu(MUYECKUX ypaBHEHUI
76 |Jlorapupmuueckue YPaBHEHHUS. 1 29.01
OcHOBHBIE ~ METOABl  pELICHUS
norapu(pMUYECKUX ypaBHEHUM
77 |PaBHOCHIIbHBIE TIepexX0/1bl B 1 31.01
peleHnH JorapupMHUECKUX
YpaBHEHUI
78 |(PaBHOCHUIILHBIE nepexobl B 1 01.02
pereHIH JOTapUPMHIECKIX
ypaBHEHUN
79 [KoHTponbHas pabora: 1 02.02
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHHs"
Paznen 6. Tpuronomerpuyeckue BbIpaskeHHUs1 U YPaBHEHUS
80 |CuHyCc, KOCHMHYC, TaHIEHC | 1 05.02
KOTaHI'€HC YUCIOBOTO apryMeHTa
81 |CuHyc, KOCHHYC, TaHT€HC H 1 07.02
KOTaHTeHC YHCIIOBOTO apryMeHTa
82 |Apkcunyc, apKKOCHHYC u 1 08.02
apKTaHTEHC YMCIIOBOTO apryMeHTa
83 |Apkcunyc, aApPKKOCHUHYC " 1 09.02
apKTaHT€HC YMCIIOBOTO apryMeHTa




No Tema ypoka KonnuectBo Hara DJIEKTPOHHBIE
/11 4acoB [nau daxt |[IUbpOBBIE
oOpa3oBaTebHbIC
pecypcsl

84 Tpuronomerpuueckasi OKpPY>KHOCTb, 1 12.02
orpesieNieHue TPUTOHOMETPHUECKHUX
(GYHKIMN 9UCIOBOTO apryMEeHTa

85 |TpuroHomerpuveckass OKpPYKHOCTb, 1 14.02
OIIpeJIeIEHUEe TPUTOHOMETPUYECKHIX
(GyHKIMI YKMCIOBOTO apryMeHTa

86 |OcHOBHBIE  TPUTOHOMETPUYECKUE 1 15.02
(hopMyITBI

87 |OCHOBHBICE  TPUTOHOMETPUUYECKHE 1 16.02
bopmyIbl

88 |OcHOBHBIE  TPUTOHOMETPHYECKHE 1 19.02
hopMyIibl

89 |OcHOBHBIE  TPUTOHOMETPUUYECKUE 1 21.02
(hopMyITBI

90 [[IpeobpazoBanme 1 22.02
TPUTOHOMETPHYECKUX BBIPAKEHHI

91 [IIpeobpazoBanue 1 26.02
TPUTOHOMETPHUUECKHUX BBIPAKECHUN

92 [[IpeobpazoBanue 1 28.02
TPUTOHOMETPHYECKUX BBIPAKEHHI

93 [[IpeobpazoBanue 1 29.02
TPUTOHOMETPHUYECKUX BBIPAKECHHI

94 [Pemenue TPUTOHOMETPHUYECKHUX 1 01.03
ypaBHEHUI

95 [PemeHue TPUTOHOMETPUYECKUX 1 04.03
YpaBHEHUI

96 [Pemenue TPUTOHOMETPUUYECKHUX 1 06.03
YpaBHEHUI

97 [Pemenue TPUTOHOMETPUUECKUX 1 07.03
ypaBHEHUN

98 [Pemenue TPUTOHOMETPUYECKHUX 1 11.03
YpaBHEHUI

99 [Pemenue TPUTOHOMETPUYECKHUX 1 13.03
YpaBHEHUI

100|Pemenue TPUTOHOMETPHUIECKUX 1 14.03
ypaBHEHUN

101|KonTponpHas pabora: 1 15.03
"TpUrOHOMETPUYECKUE BBIPAKECHUS
U TPUTOHOMETPUYECKUE YpaBHEHUS"

Pa3nen 7. [locienoBaTe/IbHOCTH M NIPOIPECCHH

102|[TociremoBaTEIBHOCTH, CIIOCOOBI 1 18.03
3a/laHus M0CJIeI0BATEIbHOCTEH.
MeTtoa MaTeMaTHIeCKOH HHIYKIINU




No Tema ypoka KonnuectBo Hara DJIEKTPOHHBIE
/11 4acoB [nau daxt |[IUbpOBBIE
oOpa3oBaTebHbIC
pecypcsl
103[MoHOTOHHBIE W  OTPaHUYCHHBIC 1 20.03
[1OCJIEI0BATEILHOCTH. Uctopus
aHann3a OECKOHEYHO MaJIbIX
104|ApudmeTnueckas mporpeccus 1 21.03
105 'eomeTpuueckas nmporpeccus 1 22.03
106|beckoneuHO yOBIBaromas 1 01.04
reoMeTpuyecKas mporpeccust
107|CymMmma OeckoHEYHO YyOBIBarOIIEH 1 03.04
TEOMETPHUYECKON MPOTpeccuu
108/JIunelinplii W SKCTIOHEHIUATBHBIN 1 04.04
pocT. Yucno e. @opmyna CIOKHBIX
[TPOLICHTOB
109/IuHeiiHbIl W DKCIIOHEHIIUAILHBIN 1 05.04
poct. Uncno e. dopmyiia CIOKHBIX
[IPOLIEHTOB
110 crionp30BaHuE MPOTPECCUU IS 1 08.04
pelIeHus peaTbHBIX 3aaq
[IPUKJIAIHOTO XapaKTepa
111|KoHTposbHast pabora: 1 10.04
"[locnenoBarenbHOCTH u
nporpeccun’

Pa3pnen 8. HenpepsoiBablie pynkuun. Ilponssognas

112HenpepsiBHBIE (GYHKIMA ¥ HUX 1 11.04
CBOICTBa

113[Touka  pa3psiBa. ACUMIITOTHI 1 12.04
rpadukoB pyHKUIMH

114|CsoiicTBa (pyHKIMI HempepbIBHBIX 1 15.04
Ha OTpe3Ke

115/CBoiicTBa (QyHKIMI HENpepbIBHBIX 1 17.04
Ha OTpe3Ke

116Metox wWHTEpPBANIOB Ji pEUICHUS 1 18.04
HEPaBEHCTB

117Meron WHTEpPBANOB Ui PpELICHHS 1 19.04
HEPaBEHCTB

118MeTon WHTEpBAJIOB MJISi PEUICHHUS 1 22.04
HEPaBEHCTB

119[[Ipumenenue CBOICTB 1 24.04
HETPEPBIBHBIX byHKINH LTSt
peleHus 3a1a4

120[[Tpumenenmne CBOICTB 1 25.04
HENpPEePbIBHBIX byHKUIni TSt
pereHws 3a/1a9

121[TepBass u BTOpasi TPOU3BOIHEIC 1 26.04

byHKIIUU




Ne Tema ypoka KoanuectBo Jara DJIEKTPOHHBIE
n/n 4acoB Tlnan daxt |[IUbpOBBIE
oOpa3oBaTeibHbIC
pecypchl
122|0Onpenenenmue, reOMETPUYUCCKUI 1 27.04
CMBICJI IPOM3BOTHOM
123|0Omnpenenenne, (GU3NIECKUNH CMBICT 1 02.05
MPOU3BOIHOMN
124|YpaBHeHue kacateabHON K rpaduky 1 03.05
byHKIIUN
125|YpaBHenue kacateabHON K rpaduky 1 06.05
byHKIIUN
126([IpousBoanbIe 3JIEMEHTAPHBIX 1 08.05
byHKIMHA
127|[Tpon3BoHBIC AJIEMEHTaPHBIX 1 13.05
byHKIUH
128|[Ipon3BoHas CYMMBHI, 1 15.05
[IPOU3BEICHUS, YaCTHOIO u
KOMITO3UIIUYU (PYHKITUIA
129[TponsBoaHas CYMMBHI, 1 16.05
[IPOU3BEICHUS, YaCTHOIO u
KOMITO3UIIUYU (PYHKITUIA
130[[Ipon3BoHAs CYMMBHI, 1 17.05
[IPOU3BEICHUS, YaCTHOIO u
KOMITO3UIIUHU (PYHKITUI
131|KonTponsHas paborta: 1 20.05
"IIpousBoanas"
Paznen 9. [loBTopenue, 00001eHHe, CUCTEeMATH3AIMS 3HAHUI
132|[ToBTOpEHuUeE, 000011IeHME, 1 22.05
CUCTEMAaTHU3alHs 3HAHMI:
"VpaBHeHus"
133|[ToBTOpCHUE, 000011eHNE, 1 23.05
cUCTeMaTH3aIus 3HAHUM:
"OyHrIIn"
134{1toroBast KOHTpOJIBHAS paboTa 1 24.05
135U ToroBast KOHTpOJIBHAS paboTa 1 25.05
136|[ToBTOpEHmUeE, 00001IeHME, 1 27.05
CHCTEeMaTH3alus 3HaHUIH
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