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IHHOACHUTEJIbBHASA 3AIINCKA

PaGouasi nporpaMma Ha OCHOBe CJIeAYIOIIHX HOPMATHBHBIX JOKYMEHTOB:

1. @3 «O06 obpazoBanuu B Poccuiickori ®enepanun» Ne 273-D3 ot 29.12.2012r.;

2. OepepanpHas 00pa3oBaTeNbHas IPOrpaMmMa OCHOBHOTO 00111ero oopa3zoBanus (IIpuKa3
Munucrtepctsa npocBenierus: Poccuiickoit @eaepanun ot 18.05.2023 Ne 370 "O6
yTBepkacHUH (peepanbHOi 00pa30BaTEIbHON MPOTPaMMBbl OCHOBHOTO OOIIETO
obpazoBanus" (3apeructpuponan 12.07.2023 Ne 74223));

3. Yuebnoro miana MBOVY «CrapopomamkuHCcKas cpeHsis 001meo0pa3oBaTeIbHast IKOIa
2023/2024 yaebHoro rona, yreepxaéaHoro npukazom Nel60 ot 26.08.2023 roxa;

4. Tlonoxenue o padouux nporpammax MbOY «Crapopomamkunckas COILLy,
yTBepKIeHHOr0 npuka3zom Ne 161 ot 26.08.2023 r.;

5. PabGoueii mporpammel Boctiutanust B MbOY «Crapopomamkunckas COL» na 2021-2026
ronbl mpukas Ne 160 ot 26.08.2023 rona.

VYuebublil Kypc «Anrebpa M Hayajga MaTEeMaTHYECKOTO AaHalu3a» SIBISETCS OJHUM U3
HauboJiee 3HaYMMBIX B MPOrpaMMe CpeAHEro o01ero oopa3oBaHus, MOCKOJIBKY, C OJHOH CTOPOHBI,
OH o0ecreunBaeT HHCTPYMEHTANIbHYIO 0a3y Ul U3y4EHUsl BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C
Jpyroil CTOpoHbI, (POPMHUPYET JIOTMUECKOe U aOCTPAKTHOE MBIIUIEHHUE 00YyYarolIUXCs Ha YpPOBHE,
HEO0OXOIMMOM Il OCBOEHUSI MH(POPMATHKH, OOILECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JIPYIHX
JUCLUUIUIMH. B paMkax naHHOro y4yeOHOro kKypca oOydaromuecsi OBJIaJE€BalOT YHHUBEPCAJIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOpast GOpMyIupyeT CBOM JOCTHXKEHUS B MaTeMaTH4eCKoi Gopme.

VY4eOHblil Kypc anreOpsl M Hayajl MaTeMaTHMYECKOIO aHaliu3a 3aKiaJbIBa€T OCHOBY s
YCHELIHOTO OBJIAJIEHUS 3aKOHAMMU (PU3HKH, XUMHHU, OMOJIOTUHM, TOHUMAHNS OCHOBHBIX TEHACHLIUN
pa3sBUTHS SKOHOMHUKM M OOILIECTBEHHOW J>KM3HH, MO3BOJISET OPUEHTHPOBATHCS B COBPEMEHHBIX
HUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO MCIIONB30BaTh HUX JJS JlaJbHEHIIEro
o0Opa3oBaHMs U B MOBCEJIHEBHOM XHU3HU. B TO ke Bpems oBiajeHNe aOCTPaKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMH airedpbl U MaTeMaTHYECKOro aHaju3a pa3BUBaeT yMEHHE HAXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTHHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C MMOMOIIBIO HHIYKIIUU U
paccykaarh JeAyKTUBHO, HCIOJb30BaTh 00OOILIEHME M KOHKPETHU3aluio, abcTparupoBaHUE U
aHaJIOTHI0, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xonme wu3yuenuss yueOHOro kypca «Aisredbpa M Hayala MaTEeMaTHYECKOTO aHaIu3a»
oOyyJaromuecs: IOJy4alOT HOBBIM ONBIT pEIIeHUS MPHUKIAIHBIX 33734, CaMOCTOSATEIBHOTO
IIOCTPOCHHUSI MAaTEMaTHYECKMX MOJENEH peajbHBIX CHUTyaluil, HMHTEPHpPETAlUu IOJyYEHHBIX
pelIeHnid, 3HaKOMATCS C NMpUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B NIpHUpojie, HayKe U
HCKYCCTBE, C BbIIAIOIIMMHUCS MAaTEMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPaMH.

VYueOHblil Kypc 007a7aeT 3HAYUTENBHBIM BOCIUTATEIbHBIM TMOTEHIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 Y4eOHBIH Marepuan, CHocoOCTBYIOUIMH (OpMUPOBAHHIO HAYYHOTO
MHPOBO33PEHHUS, TaK U Yepe3 crenuduKy yueOHOH NesITeNbHOCTH, TPeOyIomeH TPOI0JDKATEILHOMN
KOHIIEHTPALlUU BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4YEHHBIN
pe3yJbTar.

B ocHoBe MeTonauku o0ydeHus anreOpe M HadajgaM MaTeMaTHYECKOTO aHalIM3a JIEKUT
JesITeIbHOCTHBIN MPUHIUI 00ydeHUsI.



B crpykrype ydueGHOro Kypca «Anredpa M Hayala MaTeMaTHUYeCKOIO aHAJIM3a» BbIICICHbI
CIIEQYIOIINE COACPKATEIbHO-METOANYECKHe JIMHUM: «Yucna u BblUMCICHUS», «DYHKIMH U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremaTnueckoro anamuza», «MHOXecTBa U
JoruKa». Bce OCHOBHBIE COIEPKATENBHO-METOAUYECKHUE JIMHUU U3YYarOTCsl Ha NPOTSHKCHHUM JIBYX
ner o0y4eHHs Ha YpOBHE CpeIHEero oOIIero oOpa3oBaHMs, €CTECTBEHHO JOMOJHsS APYr Apyra u
IIOCTENIEHHO HAaCBIIAsACh HOBBIMU TeMaMH WU pasjenamu. JlaHHBIA y4eOHBI Kypc sBIsSeTCs
MHTETPATUBHBIM, IOCKOJIBKY OOBEOUHSET B cede COoJepKaHHe HECKOJIBKHMX MaTeMaTHYeCKHX
JUCLUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS, MaTeMaTHUECKUH aHallu3, TEOpUs MHOXKECTB,
MaTeMaTHueckas Jioruka u apyrue. I[lo mepe Toro kak oOywaromuecs OBiIajeBarOT Bcé Ooiee
IIMPOKMM  MaTeMAaTH4YEeCKMM  ammapaToM, Yy HHUX IIOCIeloBaTelbHO  (opmupyercs u
COBEpIICHCTBYETCSI YMEHHME CTPOUTh MaTEMaTHUYECKYI0 MOJENb PEaIbHOM CHUTyaluH, NPUMEHATh
3HaHUs, [OJYyYEHHblE I@IPU H3YYEHUM YUeOHOro Kypca, /s pelIeHUs CaMOCTOSITEIbHO
chOopMyITUPOBAHHON MaTeMaTHICCKON 3aJIaud, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxatenbHO-MeTOAMYeCKas JTUHUS «Hucna U BBIYUCICHHS» 3aBepiiaeT (popMupoBaHUe
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Ha ypoBHe cpenHero obuiero obpa3oBaHuss 0co00e BHUMaHHME yIENsAeTCs
(OpMHPOBAHNIO HABBHIKOB PALMOHAIBHBIX BBIYMCICHHUN, BKIIOYAIOIIMX B €e0sl MCIIONB30BaHUE
pa3auuHbIX (OopM 3amUCH uKcIa, YMEHUE JeNaThb NPUKHUIKY, BBINOJIHATH HPUOIHKEHHBIE
BBIUUCIICHUS], OLICHMBATh YHCJIOBBIE BBIPAKEHMs, pabOTaTh C MAaTEeMAaTHYECKUMHU KOHCTAHTaMH.
3HaKOMbIe 00YYaroIMMCsI MHOKECTBA HAaTypaJlbHBIX, LEJbIX, pAllMOHAIBHBIX U JEHCTBUTEIbHbBIX
Yucesl JOMOJIHSIOTCST MHOKECTBOM KOMIUIEKCHBIX 4YMCel. B KaXIoM U3 3TUX MHOXECTB
paccMaTpuBalOTCS CBOWCTBEHHBIE €My cHelu(uYecKhe 3aJauyd M OIEepalyu: JIeJIeHHE HalEeNo,
ONEPUPOBAHUE OCTATKAaMU Ha MHOXKECTBE LEJIBIX 4YHCEN, O0CcOOble CBOWMCTBA pallMOHAIBHBIX WU
UppalMoOHAIIBHBIX YHCceNl, apupMETHYECKHe ONepall, a TaKKe M3BJICUEHHE KOPHS HaTypaJbHOMN
CTETIEHU Ha MHOXKECTBE KOMIUIEKCHBIX uMcel. biaronaps nocieaoBarenbHOMY PACIIMPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMH X MPUMEHEHUS JUIsl PELIEHUS] pa3Iu4HbIX
3aja4 (popMUpYeTCsl MPEACTaBICHUE O €TUHCTBE MaTeMaTHKH KaK HAyKU U €€ POoJH B MOCTPOCHUU
MoJieJIel pealbHOTO0 MUPA, IIUPOKO UCHOIB3YI0TCA 0000IIeHNEe U KOHKPETU3AIHSL.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha NPOTSHKEHUHM BCEro OoOydeHMsl Ha
YpOBHE cpeAHero oomero o0pa3oBaHMs, IOCKOJbKY B KaxaoMm paszgene Ilporpammel
IPEJYCMOTPEHO peIIeHUEe COOTBETCTBYIOIIMX 334ad. B pesynbTare oOywaromuecss OBJa/eBaOT
pa3sIMYHBIMM ~ METOAAMM  PEIIEHUS  PALMOHAIBHBIX, HMpPPAlMOHAIbHBIX, IOKA3aTEJIbHbIX,
Jorapu(MHUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHUM, HEPaBEHCTB M CHUCTEM, a TaKXkKe 3ajady,
cojepkamux napameTpbl. [lonydyeHHble yMEHHUS IIMPOKO MCIONB3YIOTCS MPH HCCIEeT0BaHUU
(GYHKIMH ¢ MOMOIIBIO MPOU3BOAHOM, MPU PELICHUH MPUKIAAHBIX 33]ad U 3a/1a4 Ha HAaXO0XJIECHUE
HauOONBIIMX M HAaUMEHbIIMX 3HAYeHUH QyHKuuu. JlaHHAs conepkaTeibHas JTUHHS BKJIIOYAeT B
cebs Takke (GOPMUPOBAHHWE YMEHHH BBINOIHATH PAcUETHl MO (GopMmynaM, MNpeoOpa3oBaHUs
paloHaIbHBIX, UPPALUOHATIBHBIX UM TPUTOHOMETPHUUECKUX BBIPDAKEHUHM, a TaKKe BBIPAXKEHUH,
CoZiepKalIMX CTerneHu U Jjorapudmel. brarogaps wusyueHuio anreOpanyeckoro MaTepuaa
NPOUCXOIUT  JajJbHEWIIee pa3BUTHE  AJTOPUTMHUYECKOT0 M aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, (OpMUPYIOTCS HaBBIKM JEAYKTUBHBIX DPACCYKIEHUH, paOOThl C CHUMBOJIbHBIMHU
(dbopmaMH, NpeICTABICHHUSI 3aKOHOMEPHOCTEH W 3aBHCHMOCTEHl B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢(eKTUBHbIE UHCTPYMEHTHI JUISl PEIICHHs MPAKTHYECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMH U TpaQUKH» TECHO IEpenseTaeTcs ¢
APYTUMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 33Ja€T MOCIE0BATEIbHOCTh
U3yuyeHHUs  Marepuana. V3ydeHue  CTENEHHOH, TOKa3aTeNbHOM, JIOrapuMUUECKOW U



TPUTOHOMETPUUECKHUX (PYHKIIMMA, X CBOMCTB U rpadMKOB, UCIONb30BaHUE QYHKIUHN [l pelIeHUs
3aJ1a4 U3 JAPYruxX y4eOHBIX IPEIMETOB U pealbHOM KM3HU TECHO CBSI3aHO KaK ¢ MaTEMaTUYECKUM
aHAJIM30M, TaK U C PEIICHHEM YpaBHEHHI U HepaBeHCTB. IIpu 3TOM 00JbII0e BHUMAHUE YACTIACTCS
(OpMHUPOBAHUIO YMEHHUS BBIPAXaTh (GOpMyJaMU 3aBUCUMOCTH MEXAY Pa3IU4YHBIMH BEIHMUYHMHAMU,
UCCIIEeIOBaTh MOJIyYeHHbIE (YHKIUH, CTPOUTh UX rpaduxu. Matepuan 3Tol copepKaTeabHOM
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUI U HaBBIKOB, [1O3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B PA3JIMYHON (hopMe: aHAIMTHUYECKOH, rpaduueckoid u cioBecHO. Ero msydenue
CHOCOOCTBYET PAa3BUTHIO aJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOUICHHIO U
KOHKpETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHI.

CopepxarenpHas JnHusA «Hauyana MaTeMaTHMUecKOro aHajli3a» IO3BOJSET CYIIECTBEHHO
paciiipUTh KPYr KaKk MaTeMAaTUYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYNHBIX 00y4YaroUMMCs, TaK
KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH TpaUKU CIOKHBIX (YHKIHH, ONpeAensiTh HX
HauOOJbIINEe U HAMMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMAAU (GUryp m oObEMBI Tell, HaXOIUTh
CKOpPOCTM M YCKOpEeHMsI mporeccoB. JlaHHas cojaepxaTeiabHas JMHHUS OTKpPHIBAE€T HOBBIE
BO3MO>KHOCTH ITOCTPOECHUSI MAaTEMATUYECKUX MOJIEIEH peajbHbIX CUTYyalUd, MMO3BOJISIET HAXOAUTh
HaWIydlllee peHIeHHe B TMPUKIAJAHBIX, B TOM YHCIE COLHMaIbHO-DKOHOMHYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTHYE€CKOrO0 aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-IOTUYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
MIPOSIBJIEHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHMKE U HcKyccTBe. OOyuwaromigecss y3HaKOT O
BBIIAIOIINXCS PE3ybTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHKU KaKk HAyKd, U 00 HUX
aBTOpax.

CopepxarenbHo-MeToInYecKas TUHUS «MHOKeCTBa U JIOTHKa» BKIIIOYAET B c€0sl DJIEMEHTHI
TEOpPUHM MHOXECTB U MAaTeMaTH4YEeCKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE IPE/ICTaBICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTeMAaTUKU M IpeJylaraloT Haubosiee YHUBEPCAIbHBIN S3bIK,
OOBEIUHSIOIMI BCe pa3/ienbl MaTeMaTHKH W €€ NpPUIIOKEHUH, OHM CBA3BIBAIOT pa3HbIE
MaTeMaTHUYeCcKue AMCUMIUIMHBI M HX MPWIOKEHUs B eauHoe uenoe. [losToMy BakHO IaTh
BO3MOXXHOCTh O00ydarolmeMycsi TOHHMAaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK  COBPEMEHHOM
MaTEeMaTHKU M WCIOJB30BaTh €ro IS BBIPAKEHUS CBOMX MbICIEH. J[pyruM BaskHBIM MPU3HAKOM
MaTeMaTHUKU KaK HayKM CIIeAyeT IpU3HaTh CBOWCTBEHHYIO €W CTpPOrocTb OOOCHOBaHMH W
ClIeJOBaHHE OMNpeAENEHHBIM IpPaBUJIaM MOCTPOEHUS JI0KA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYeCKON JIOTUKH CHOCOOCTBYET pPa3BUTHIO JIOTHUECKOIO MBIIUIEHUSI OO0yYarommxcs,
MO3BOJISIET UM CTPOHMTH CBOU PACCYKJIEHHs Ha OCHOBE JIOTMYECKUX IpaBHJ, (HOPMUPYET HABBIKU
KPUTHUYECKOTO MBIILUICHHUS.

B yueOHOM Kypce «Anredpa U Hayana MaTeMaTUYECKOro aHaln3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJIETUPOBaHNs, KOTOpPBIE MMPU3BAaHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBHIKOB
IIOCTPOECHUSI MOJIENIEN pealIbHbIX CUTYyallUi, MUCCIEAOBAaHUSA ITHX MOJENEH C MOMOILNBIO ammapara
anreOppl 1 MaTEMaTHYECKOTO aHallM3a, HHTEPIPETAIlMU MTOYICHHBIX pe3ylbTaToB. Takue 3aJaHus
BILJIETEHBI B KaXKAbIH U3 Pa3/Ie€JI0B MPOrpaMMbl, OCKOJIBKY BECh MaTepHall yueOHOIro Kypca IUPOKO
WCIIOJNIb3YETCs ISl pelleHus] NMpUKIaAHbIX 3anad. [Ipu perneHun peanbHbIX NPAKTHUECKHUX 3adad
oOyyaromuecst  pa3BUBAIOT  HAOMIOAATENbHOCTh, YMEHHE  HAaXOIUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, MCIOIB30BaTh AHANOTUIO, O000MIATh W KOHKPETU3HPOBATh MPOOIEMY.
JlesitenbHOCTh TO (QOPMHUPOBAHUIO HABBIKOB pEIICHUs NPUKIAAHBIX 3a7ad OpraHu3yeTcs B
IpolLecce U3y4eHus BceX TeM y4eOHOro Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHATT3ay.

Ha u3yuenne ydeOHOro Kypca «Anrebpa ¥ Hayana MaTeMaTUYECKOrO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 knacce — 136 uacoB (4 yaca B Hezento), B 11 knmacce — 136 yacoB (4 yaca B HEACIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Parmonanbueie yucna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOILEHTHI, OECKOHEYHBIE
nepuoaudeckue npodu. [Ipumenenue apoOeil M MPOIEHTOB Ui PEIIeHUs] MPUKIAJAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpACiEd 3HAHUW U PEaJbHOW KU3HU.

JlelicTBuTenbHble uMcha. PanyoHanbHble M UppalMOHANIbHBbIE 4YHclIa. ApupMeTHuecKue
olnepaluu ¢ ACUCTBUTEIbHBIMUA 4YMcIaMU. Monayib IEHCTBUTEIBHOIO YHMCIIa M €r0 CBOMCTBA.
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABHUIIA OKPYTIICHHS, IPUKU/IKA U OIICHKA PE3y/IbTaTa BHIYACICHUH.

Crenenb ¢ nensiM nokaszateneM. bunom HbroTona. Mcnonb3oBanue mopxopsiuedt Gpopmbl
3aIUCH JEVCTBUTEIBHBIX YUCEIN Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABIICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHb ¢ palMOHANBHBIM IIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKa3aTeNeM.

Jlorapudm uncna. Coiictsa jorapudma. JlecsTuuHble U HaTypajbHbIE JIOTapu(MBL.

CuHyC, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC U
ApPKTAaHI'€HC YHACIIOBOT0 apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHMsA. YpaBHEHHE, KOpPEHb YpaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHMSI U ypaBHEHUsA-CIIEACTBUA. HepaBeHCTBO, pellleHre HEpaBEHCTBA.

OcHOBHbBIE METOJIbl PELICHMs LENbIX U JPOOHO-pAllMOHATIbHBIX YPaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJJHOM MEepeMEeHHOM. JleneHrne MHOrowieHa Ha MHOTOYJIEH ¢ OCTaTkoM. Teopema
be3y. MHorounens! ¢ neisiMu koaddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILIMX CTENIEHU U KOPHH.

WppatmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS UPPAL[MOHATIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BBIpaXEHUH, COAECPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHHS JIOTapU(PMHUUECKUX YPaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue ¢opmynbl. IIpeobpazoBanue TPUTOHOMETPUUECKHUX
BBIpa)XKECHMI. Pelenrie TpuroHoOMeTpu4eCKUX ypaBHEHHMIA.

PemeHne cucreM JIMHEWHBIX YpaBHEHMW. Marpuna CHCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulipl 2X2, €ro reOMETPUUECKUNA CMBICT M CBOMCTBA, BBIYMCIEHUE €TI0 3HAUYEHUS,
IIPUMEHEHHE ONPEIEITUTEINS Ul PEIICHUS] CUCTEMBI JINHEMHBIX YpaBHEHHN. Permenne npukia HbIx
3a7a4 C TMOMOIIBID CHCTEMBbI JIMHEWHBIX YypaBHEHUHW. lccienoBaHue NOCTPOCHHOW MOJEIU C
IIOMOILBIO MAaTPUL] U ONIPEACIIUTEIIEH.

IlocTpoeHne MaTeMaTHYECKUX MOJENEH peallbHOM CUTyallud C IIOMOLIbIO YPAaBHEHHUH MU
HepaBeHCTB. [IpuMeHeHNe ypaBHEHMM M HEPABEHCTB K PEIIECHUI0 MAaTeMaTHYECKHX 3a1ad U 3a7ad
13 pa3IMYHbIX 00JIacTel HAYKU U PEATbHOM JKU3HHU.

DOYyHKUMH U TPaPUKU

@Oynkiusa, cnocoObl 3amaHus ¢GyHKuMd. B3aumuHo oOpatsble ¢yHkuuu. Kommosumus
dbyakumii. ['paduk Gyakiuu. DnemenTapHbie peoOpazoBanus rpaduKoB GYHKIIAN.



OO6mactp ompeneneHuss ¥ MHOXECTBO 3HaueHWi (yHkiuu. Hymu dynkmuu. [IpomexyTku
3HaKonocTossHCTBa. UérHble W Heu€THble (QyHkumu. llepuogmueckue QyHkiuu. IIpoMexyTku
MOHOTOHHOCTH (YHKUMH. MakcMMyMbl M MHHMMYMbl (QyHKnuud. HaumOomnbinee W HauMMeEHbILIee
3HaueHUs GYHKIIMH Ha IPOMEXKYTKE.

Jluneiinas, kBajpaTH4Has U JPOOHO-IHHENHHas (QYHKIUU. DJIEMEHTApHOE HCCIENOBaHHE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHasi yHKOMS C HATypajdbHBIM M IEJbIM TOKa3aTeneM. EE cBoiictBa u rpaduk.
CpoiicTBa U rpaduKk KOpHS n-Oi CTENEeHW Kak (PYHKIMHM OOpaTHOM CTEMEeHH C HaTypallbHbIM
[IOKa3aTeJeM.

[TokazarenbHast u norapupmuueckas GyHKIHMH, UX cBOicTBa M rpaduku. Mcmonb3oBanue
rpadukoB PYHKUMN Ui pELLICHUs] ypaBHEHUI.

TpuroHomeTpuyeckasi  OKPYXKHOCTb, OINpEAENECHUE  TPUTOHOMETPUYECKUX  (PYHKIIMIA
YHUCJIOBOI'O apI'yMEHTA.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B peajibHBIX MpolleccaXx W sBICHUsAX. ['paduku peasbHBIX
3aBUCUMOCTEHN.

Havana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMs IMOCIEqOBaTeNbHOCTEH. MeToa MareMaTH4ecKou
UHAYKIMU. MOHOTOHHBIE M OrpaHMYEHHBIE IIOCIEA0BaTENbHOCTH. lcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M reoMeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroImas
reomeTrpuueckas mnporpeccus. Cymma OeCKOHEUHO YObIBalollell IreoMeTpudecKoil Mporpeccu.
JIMHEWHBIN U SKCITOHEHIMAIBHBIN pocT. Yucno e. @opMyiia CIOKHBIX IPOLEHTOB. Mcnonp30BaHue
IIPOTPECCUU JJIS PELICHUS PEATIBHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepbiBHble pyHKIIMU U UX cBoiicTBa. Touku paspbiBa. ACUMITOTHI rpadUKOB (HYHKIUH.
CBoiicTBa (QyHKIMI HeMpepbIBHBIX Ha OTpe3ke. MeToa MHTEpBaJOB JJs PELIeHHs HEpPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI JUIsl pEIIeHUs 3a/1a4.

[lepBas u BTOpas mpousBojaHbie GyHKIMU. OmnpeneneHrue, TeOMETPUISCKUN U (HU3UIECKUN
CMBICJI IPOM3BOTHON. YpaBHEHUE KacaTeNbHOM K rpaduKky QyHKIUH.

[TponsBosHble 31eMeHTapHbIX QyHKUUH. [Ipon3BogHas cyMMBbl, IPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIMHN (YHKIIUH.

MHoxkecTBa M JTIOTHKA

MHoOXecTBO, OllepalMyd HaJ, MHOXKECTBaMU W UX cBoMcTBa. [luarpammsl Ditnepa—Benna.
[IpuMeHEeHNE TEOPETUKO-MHOXKECTBEHHOIO amnmnapara s ONMCAHHUA DPEANBHBIX IPOLECCOB H
SIBIICHUH, IIPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4YECKOrO0 O00BEKTa, CIEACTBHE, JT0KA3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHS.

11 KJIACC

Yucja 1 BBIYMCJIEHUS

Harypanbuble u uensie uucna. [lpuMeHeHHe NPHU3HAKOB JEIMMOCTH IENBIX YHUCEN,
HauOospmmid o0muid aenurens (manee — HOJl) u maumenbmiee oOmiee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTYJII0, aliropuT™Ma EBKmma 11s peneHus 3aa4 B IEIbIX YUCIax.

KowmmnekcHeie uumcma. AnreOpamueckas ¥ TpPUTOHOMETpUYecKas (opMbl  3amucu
KOMIUIEKCHOTO YHCIa. Apu(pMETHUECKHe Omepaluyd ¢ KOMIUIEKCHBIMU 4Yuciamu. M3o0pakeHue
KOMIUIEKCHBIX YHUCEJ Ha KOOpAMHATHOM TuiockocTtu. Popmyna MyaBpa. Kopau n-oii crenenu us



KOMIUIEKCHOro 4yucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl [Uld peleHus (QU3MYecKux u
r€OMETPUYECKHX 3a/1ad.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYIHOCTb YPAaBHEHHMH M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-
cieaCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TMOMOIIbI0 TPUTOHOMETPUIECCKON
OKPYKHOCTH. Perienue TpuroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS [T0Ka3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHbBIE METO/IbI PEIIECHUSI CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX, UPPALIUOHAJIBHBIX,
[IOKA3aTeIbHBIX U JOrapu(PMUUECKUX YPABHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU.

[IpuMmeHeHNne ypaBHEHMM, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTHYECKHX 3aa4 U 3aJa4
U3 pa3IMyuHbIX 00JacTel HAyKU U peasibHOM JKU3HU, MHTEPIIPETALINS [TOJIyUEHHBIX PE3yJIbTaTOB.

DOyHKUUH U rpaGuKu

I'papux komnoszunuu ¢yHkuuid. ['eomerpuueckue oOpas3bl ypaBHEHUH W HEPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuieckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOBI pelIeHUs ypaBHEHUH M HEPaBEHCTB. | paduueckne METOIbI PEeIICHHS
3aJ1a4 ¢ IapaMeTpamH.

Hcnonb3oBanue rpapukoB (QYyHKIOUM JUIsi MCCIEIOBAaHUS MPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IMPEIMETOB U PEATbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajmsa

[IpuMeHeHre NPOM3BOIHON K HCCIENOBaHMIO (PYHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HAYeHUH HeTIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHne Mpou3BOIHON ISl HAXOXKACHUS HAWIy4dlIero PeIeHus B MPUKIIAIHBIX 3aa4ax,
JUISL OIPEJICNIEHNS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOro (popMyson WK rpaguKoMm.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. IlepBooOpa3zHble 37IeMEHTapHBIX
¢bynkuuit. [IpaBuia HaxoXk/1€HUS TIEPBOOOPA3HBIX.

NHuterpai. I'eoMeTpudecKknidi CMBICII MHTErpajia. BeraucieHne onpeneaéHHoro HHTerpaia 1no
dbopmyne HeroTona-JleitoHua.

[IpumeHeHne wuHTerpasa sl HaXOXKJIEHHsS IUIOMAAed Iockux ¢uryp u  o0bEMOB
F€OMETPUYECKUX TEIl.

[Ipumepsl pemennil auddepeHnnanbHbIX ypaBHEHHH. MaTemaTnueckoe MOJEeINpPOBaHHE
peaNIbHBIX MPOLIECCOB ¢ MOMOUIBIO AUPPEPEeHIINATbHBIX YPaBHEHUH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YT JIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKoOro BOCIUTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMM  OOYy4alolmerocss KakK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIEeCTBa, MPEJCTABICHHE O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUW, TPOUEAYyp TPaxTaHCKOTO oOIecTBa



(BBIOOpBI, OMPOCHI U JIPYroe), yMEHHE B3aHUMOJCIHCTBOBATh C COLUAIbHBIMU HHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TIPaXKTAHCKOW HMJIEHTUYHOCTH, YBAXKEHHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCHMCKON MAaTeMaTHK{, IIEHHOCTHOE OTHOUIEHHE K JIOCTHIKEHHUSIM POCCHMCKUX
MAaTEMaTUKOB U POCCUUCKON MATEMATUUECKON IKOJIbI, UCITOJIb30BAaHUE 3TUX JTOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHKHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEI POCCUHCKOro Hapoa, chopMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUSI, 3TUYECKOTO MOBEJICHHUS, CBI3aHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JIOCTUKEHUN HAYKU
U ICSITEITLHOCTHIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOCHHUE YCTOWIMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOILIECHUE K MHPY, BKJIKOYAs 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3a/lad, pPEHICHUH, pacCyXIECHWUH, BOCHPHHUMYUBOCTHP K MATEMATHUYSCKUM AacCICKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECAaX 3JJ0POBOTO U
0e30MmacHOTr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3J0POBOC MTUTAHHE,
cOamaHCHpPOBAHHBINA PEXKHUM 3aHSATHI U OTIbIXA, peryisipHas (pu3uveckas akTHBHOCTH), (DU3HYECKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEPEC K pa3IudyHbIM cdepam
poeCCUOHANIBHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ TPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO Ha
MPOTSHDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUM MPAKTHUYECKUX 3aad
MaTeMaTUYeCKOW HaNpaBJIE€HHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(OPMUPOBAHHOCTh ~ OKOJIOTMYECKON  KYIbTYpbl, TOHHUMAaHHE BIUSHUS  COIMAIBHO-
SKOHOMUYECKHUX TMPOIECCOB HAa COCTOSHHE TPHUPOJHOM U COLUAIBHOM Cpefbl, OCO3HAHHE
JI00ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, OpUEHTAIlM Ha TPUMEHEHHUE MaTeMaTHYeCKUX
3HAHUU JJIS pelIeHHsl 3a]]a4 B 00JIaCTH OKpYKAIOIIeH Cpefibl, NIaHUPOBAHUE TTOCTYIIKOB U OLICHKH
MX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIEeCTBEHHOU MPAaKTUKH, MOHUMAHHE MaTeMAaTUYECKOW HAyKH Kak c(hephl 4eIoBeuecKoi
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl pa3BUTHS LIMBUJIM3ALIUU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKd W MaTeMaTH4YeCKON KYIbTYpOM Kak CpEJACTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYIIECTBJISITH TPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHINBUTyaJIbHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe eliCTBHS
ba3soBble Jlornyeckue 1eMcTBUA:
BBIBJIIT W XaPAKTCPU30BATH CYHICCTBCHHLIC TIPU3HAKU MATCMATUYCCKUX O6I>CKTOB,
MOHSTHM, OTHOLICHUH MEXy MOHATUSAMU, (POPMYIUPOBATH OIpe/IeieHHs IOHATUH, yCTaHABINBATh



CYLIECTBEHHBIN MPU3HAK KIacCHU(PUKALMU, OCHOBAHUS NJs 0OOOIIEHUS M CPABHEHUS, KPUTEPUHU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBATh M TNPEOOPA3OBBIBATH CYKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MNPOTHUBOpeuMsl B (akTax,
JaHHBIX, HAOIIOICHHUSX M YTBEPKACHUAX, IPEUIaraTh KPUTEPUH [T BBISBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKACHUN (IpSIMbIE U OT
IIPOTUBHOI'0), BBICTPAWBAaTh apPryMEHTALUIO, TPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHS U BHIBOJIBI;

BBIOMpATh croco0 perieHust yueOHOI 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUS,
BBIOMpPATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA, (HOPMYyIHUPOBATH
BONPOCHL, (UKCHUPYIOIIUE MPOTUBOpEUYHe, Mpo0ieMy, YyCTaHaBIMBaThb KMCKOMOE M JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MIPOBOJAUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,  MCCIEIOBAHUE  IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MeX]ly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (POpMyYIMpOBaTh OOOOIIEHHS] U BBIBOJBI IO pe3ysibTaTaM MNpPOBEAEHHOIO
HaOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IeHHI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIABUIATH NIPEATIONOKEHHS O €T0
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHDOPMALIMU, JAHHBIX, HEOOXOJUMBIX NJIsi OTBETAa Ha BOIPOC W IS
pellIeHns 3a/1a4H;

BbIOMpaTh  MH(OpPMALMIO W3  HCTOYHUKOB  pA3IUYHBIX  THUIOB, AaHAJIU3UPOBATD,
CUCTEeMaTHU3UpPOBaTh W  HHTEPNPETHPOBaTh HWHGOPMALMIO pa3IUYHbIX BUAOB U  QopMm
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMAIIUIO, IPEACTABIATh €€ B Pa3INYHbIX (hopMax, WILTIOCTPUPOBATDH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe YueOHbIE 1eiiCTBUSA

Oo01menue:

BOCIIpUHUMATb H (bOpMy.HI/IpOBaTB CYXKIACHUA B COOTBETCTBUHU C YCIOBUAMHU H LCIISIMU
OGH.[CHI/ISI, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMHUCBbMCHHBIX
TCKCTAX, AaBaTh MOSCHCHUA 1O XOAY PCIICHUA 3aa4u, KOMMCHTHUPOBATDH HOHy‘ICHHBIﬁ pe3yibTar,

B XOJI¢ OOCYXIEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBI,
pemaeMoil 3a7auM, BBICKA3bIBATh MJIEH, HAIEJIEHHbIE HAa TOWCK pELICHHS, COIMOCTABIATH CBOU
CYXIIEHHUSI C CYXJICHUSMH JPYTUX YYaCTHHKOB JAMAIOra, OOHAPYXKHMBATh PAa3IU4YME U CXOJCTBO
MO3UIUH, B KOPPEKTHON opMe GOpMyITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;



NPEACTABIATh PE3YJIbTAaThl PELIEHUs 3aJadd, OKCIIEPUMEHTA, HCCIECNOBAaHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a[ad MPE3CHTAMH U OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszanus:

COCTABIIATh IUIAH, AJITOPUTM pEIIECHHUS 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs € Y4ETOM
HUMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpPOBAaTb U KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HH(OpMAIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

BJIJICTh HABBIKAMH MO3HABATEIHHON pe(IEKCHH KaK OCO3HAHWS COBEPIIAEMBIX NEHCTBUN U
MBICJIMTENbHBIX MPOLIECCOB, UX PE3YyIbTAaTOB, BIAJETh CIOCOOAMHM CAMONPOBEPKU, CAMOKOHTPOJIS
npolecca 1 pe3ysbTara pelieHuss MaTeMaTUYeCcKon 3a1auu;

MPEIBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TIPH PEIICHHH 33Ja4d, BHOCHUTb
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATh NPUUMHBI JOCTHXKEHUS
WIA HENOCTWKCHHS PE3YyIbTaTOB  JESATEIBHOCTH, HAXOAWTh OMMOKY, JaBaTh OIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MIOHMMaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON M WHAMBUIYAIbHOM palbOThI NpH
pemieHHH y4eOHBIX 3agad, MPUHUMATh [EIb COBMECTHOH JIEATENbHOCTH, IUIAHUPOBATh
OpraHU3alMi0 COBMECTHOW paboOThI, pachpeneisiTb BUILI padOT, JOTOBapHBATHCSA, OOCYXKIATh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHHUS! HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpYMIOBBIX (opMax paboTel (0OCYXIeHHsS, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBI» ¥ UHBIE), BBITIOIHATH CBOIO YacTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBHS C IPYTUMHU
YjieHaMA KOMAaH[bI, OIEHMBATh KadeCTBO CBOETO BKJIAZa B OOMIMHA TPOAYKT IO KPUTEPHUSIM,
c(OpPMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

MNPEAMETHBIE PE3YJBbTATHBI

K xonmy oOyuenuss B 10 kiacce oOydaromuidcs TMOJYYUT CIEAYIOIIME MPEAMETHBIC
pe3yNnbTaThl MO OTAETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anrebpa M Hauana
MaTEeMaTHIECCKOTO aHAITH3a:

Yucia v BBIYUCTICHHUA:

CBOOOJIHO OINEpPUPOBATh MOHATHUSMHU: PAIMOHATBHOE YHCIO, OSCKOHEUYHas MepUOaAUYEcKast
IpoOb, TPOIEHTHI, UPPAMOHATFHOE YHCIIO0, MHOXKECTBA PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEIL,
MOJIYJIb ICICTBUTEIBHOTO YUCIA;

MPUMEHATH APOOW W TPOIEHTHI JUTsl PEIICHHS MPUKIATHBIX 3a7a9 U3 Pa3IHUYHBIX OTpaciei
3HaHUH U PEaJbHOMN )KU3HU;

MPUMEHSITh TPUOMIDKEHHBIC BBIYMCICHUS, MPAaBUIA OKPYIJICHHS, NPUKHUIKY U OICHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOJTHO OMEPHUPOBATH TIOHATHEM: CTENEHb C IEJbIM I[I0Ka3aTeleM, HCIO0JIb30BaTh
MOAXOANIYI0 (OpMYy 3amUCH JCUCTBUTEIBHBIX YHCET IS PEIICHUs MPAKTUYSCKUX 3amad u
MPEJCTaBICHUS JaHHBIX

CBOOOJTHO OTIEPUPOBATH MOHIATHEM: apU(PMETHUECKUN KOPEHb HAaTYpaJIbHON CTEIICHU;



CBOOOJHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeleM;

CBOOOJHO OIEPUPOBATh TMOHATHAMM: JIOTapu(PM dYHCIa, ACCATUYHBIE W HATypaJIbHBIC
norapuMbl;

CBOOOJHO OINEPUPOBATH MOHATHSMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC 4YHCIOBOIO
apryMeHTa;

OIIEPUPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHHYC M aPKTAHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUsI U HEPaBeHCTBA:

CBOOOJHO OINEPUPOBATH MOHATHSMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YPaBHEHMsSI U yPaBHEHUA-CIIE/ICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSATh PpaA3IMYHBbIE METOJAbl PEIICHUS PAUOHAIBHBIX M JIPOOHO-PALMOHATBHBIX
YpaBHEHH, TIPUMEHITH METO/ MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHUSAMM: MHOTOWIEH OT OJHOW IEepEeMEHHOH, MHOIOWIEH C
LEJIBIMUA KO3 GUIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHATH JeJIeHHEe MHOIOWIEHa HA MHOTOUIEH C
ocTaTKoM, TeopeMy be3y u teopemy Buera st pemienus 3aaay;

CBOOOJHO  ONEpUPOBATh TOHATHSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHW, MaTpuIla,
OIpeNIeJINTeNIb MaTpulbl 2 X 2 W ero IeOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
orpenenuTess 2 X 2 A BBIYUCIEHHUS €ro 3Hau€HHsl, NMPUMEHATh ONPENEIUTENH Ul peIleHUs
CHCTEMBl JIMHEHHBIX YpaBHEHHH, MOICITUPOBATH PEAITbHBIE CHTYallMd C TOMOIIBIO CHUCTEMBI
JMHEWHBIX YPaBHEHUH, HCCIIEIOBATH MTOCTPOSHHBIE MOJEIH C IIOMOIIBIO MATPHIl M ONPEACTUTENCH,
MHTEPIPETHUPOBATH OJIYYECHHBINH PE3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S TpeoOpa30oBaHUs BEIpaKEHUI;

BBITMIOJIHATE ~ NPEOOpPA30BaHMS  YWCIIOBBIX  BBIPQKEHUH, COJEpXAIIUX  CTENEHH C
paMoHaATFHBIM TTOKa3aTeNeM;

UCIOJIb30BaTh CBONCTBA JIOrapu(pMOB Il IpeoOpa30BaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOO/JHO ONEPUPOBATh MOHATUIMU: UPPALMOHATIBHBIE, I0KA3aTENIbHBIE U JTOrapupMHUUECKHe
ypaBHEHHsI, HAXOJUTh HMX PEHICHUS C IMOMOIIBI0 PABHOCHIIBHBIX IEPEXO0J0B WIIM OCYIIECTBIISS
IIPOBEPKY KOPHEW;

OPUMEHSATh  OCHOBHBIE  TPUIOHOMETpUYeckHe  ¢GopMyibl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJHO  ONEpPUPOBATh IOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSTH
HE00X0AUMBIE (POPMYITHI JIJIsI PEIICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPHYECKIX YPaBHEHUH;

MO/JICJIMPOBATh PealbHbIe CUTYallUU Ha S3bIKE areOphbl, COCTABIATH BHIPAXKEHUS, YPaBHEHUS,
HEpaBEHCTBA 110 YCJOBUIO 3a/lauM, HCCIEA0BaTh IOCTPOCHHBIE MOJEIM C HCHOJIb30BaHUEM
anmapara anreOpbl.

DyHKIUM U TPaQUKH:

CBOOOJHO OMNEpHPOBATh MOHATHAMM: (YHKIMS, CcHOCOOBl 3amaHus (YHKIMHM, B3aWMHO
oOpaTHble (YHKIMM, KOMOO3MLHMSA (YHKIUH, rpaduk (yHKIMH, BBINOJHATH 3JEMEHTapHbIE
npeoOpa3oBanus rpadukoB QyHKINMH;

CBOOOJHO OIEPHPOBATH TOHATHSAMH: O0OJACTh OIpPENSIIEHUS W MHOXXECTBO 3HAUCHHM
¢byHKIMHU, HYTH QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIE (YHKIMM, NEPHOAMYECKHE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (YHKIMM, MAaKCUMyMbl M MHMHHUMYMbI (YHKIHUH,
HauOoJIbllIee M HAMMEHbIIIee 3HaYeHNnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CTENEHHas (YHKIUS C HATypajJbHBIM M LEIBIM
nokasaresem, rpaduk CTeneHHON (QYHKIMU ¢ HaTypalbHBIM U LIEJIBIM MOKa3aTesieM, TpapuK KOpHs
N-oli cTeneHu Kak pyHKIMK 0OpaTHOM CTENEHU C HaTYpaJIbHBIM I10Ka3aTeleM;



ONEpUPOBATh TMOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QYyHKUUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOOJHO OIEPUPOBATH MOHATHSAMU: TOKa3aTeldbHAas W Jorapupmuueckas (QyHKIUH, HUX
CBOWCTBA U IpaMKu, UCIIOIB30BATh UX I'PapUKH Ul PELICHUs YpPaBHEHUH;

CBOOOJHO ONEpPUPOBATh MOHATHAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIIpEeIICHUE
TPUTOHOMETPHUYECKUX (DYHKIIHUN YHMCIOBOTO apryMEeHTa;

UCIOJb30BaTh TpapuKu (QYHKUMN A HMCCIENOBAHUS MPOIECCOB M 3aBHCUMOCTEH TNpHU
peleHUH 3a7ad U3 JPYyruxX Y4eOHbIX NPEAMETOB M PeaJlbHOM JKU3HHU, BbIpakaTb (GopMylaMu
3aBMCHUMOCTH MEKIy BEIUYHHAMU;

Havyana maTeMaTH4eCKOro aHajimu3a:

CBOOOZIHO OIEpUPOBaTh MOHATUAMHU: apUPMETHUECKas U TeOMEeTpUYecKasl IMpOrpeccus,
0ecKOHEeuHO YObIBAIOIIas reoMeTpuyeckas Nporpeccus, JUHEHHBbIH M 3KCIIOHEHLUAIbHBIA pOCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCIO0JIb30BaTh IPOIPECCUU JIJISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIaJHOTO XapaKTepa;

CcBOOOZIHO  ONEpUpOBAaTh  MOHATUSAMHU:  IIOCIEJOBATEIbHOCTh,  CIIOCOOBI  3aJaHUA
IIOCJIE0BATEIBHOCTEN, MOHOTOHHBIE U OIPAaHUYEHHBIE II0CJIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMaTHYECKOIr0 aHajIu3a KakK aHaiuu3a 0€CKOHEYHO MallbIX;

CBOOOJHO OIEPHPOBATH TMOHSATHSIMHU: HETpEphIBHbIE (DYHKIMHM, TOYKH pa3pbiBa Tpadura
¢byHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLUS, HENpepblBHAs Ha OTpe3Ke, IPUMEHSTb
CBOWCTBA HEMPEPBIBHBIX (QYHKIUI JUIsI pellIeHUs 3a1a4;

cBOOO/IHO ONEpPHUPOBATh MOHATHIMHU: IIepBasi U BTOpasi MPOU3BOAHbBIE (PYHKIIMU, KacaTelbHas
K rpaduky GyHKUINU;

BBIUUCIIATh POU3BOHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMIIO3UIMM JBYX (PYHKIUIA,
3HATh MPOU3BOHbIEC FTTEMEHTAPHBIX (PYHKIIHIA;

HCI0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl pEIIeHUs 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar IJIl ONHCAHUS PEAIbHBIX MPOLECCOB U
SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX yUeOHBIX MPEIMETOB;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: OIpEAeieHHe, TeopeMa, ypaBHEHUE-CIIEJCTBHE,
CBOMCTBO MaTeMaTHYECKOr0 00BEKTA, J0KA3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K konmy obyuyenus B 11 kiacce oO0ydaromuiicss IMOJYYUT CJeIyIOIIME TMpeAMETHbIC
pe3ynbTaThl MO OTAETbHBIM TeMaM pabodeil mporpaMMbl yueOHOro kKypca «AnrebOpa M Hayana
MaTE€MaTHYECKOT0 AaHAJIA3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OMEpPUPOBATh MOHATUAMU: HATypaJbHOE U IEJI0€ YMCII0, MHOXKECTBA HATYpaJIbHbBIX
W LEJBIX YWCEeJI, UCIOIb30BaTh NMpu3Haku aenumoctd mnenbix yucen, HOJ u HOK naTtypanbHbIx
qycen JJIsl peleHus 3a1a4, IPUMEHATh anroput™ EBknnna;

CBOOOJHO ONEPHPOBATH MOHATHUEM OCTAaTKa MO MOJYJIIO, 3alMChIBaTh HATYpaJbHBIC YUCIIA B
Pa3IMYHbIX TO3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJHO ONEpUPOBATh IMOHATUAMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMILIEKCHBIX
qucen, NPeACTaBIsATh KOMIUIEKCHBIE YHClIa B aureOpandeckoil M TPUTOHOMETpHUYECKOW (opme,
BBINOJIHATH apU(METUYECKHE ONEepallii C HUMHU U N300paXkaTh Ha KOOPAUHATHOM IIIOCKOCTH.

YpaBHeHHs H HEPABEHCTBA:



CBOOOJHO ONEpPUPOBATH MOHATUAMU: UPPALUOHATIBHBIE, I0KA3aTEIIBHBIE U JTOrapupMHUUECKHIE
HEPABEHCTBA, HAXOJAUTh UX PELICHHSI C TOMOLIbIO0 PABHOCUIIbHBIX IIEPEXOOB;

OCYILIECTBIISATH OTOOP KOPHEH NMPH pelIeHHH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJHO ONEpPHPOBATh IOHATUEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO, IPUMEHSThH
Heo0XoauMble (GOPMYIIbI sl pEILIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZIHO ONIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYIHOCTb YPaBHEHHH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJCTBHS, HAXOAUTh PELIECHUS CUCTEMbl U COBOKYITHOCTEU
palMOHANIBHBIX, UPPALIMOHATIBHBIX, IIOKA3aTEIbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmaTb ~ pallMOHAJbHBIE, HUpPpallMOHAIbHBIC, IIOKa3aTelbHbIE, JIOrapuPMHUUECKUEe U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAILNE MOYJIN U ITapaMeTPhI;

MPUMEHSATH IpaUuecKue METOJIBI JJIsl PEIICHUs] YpaBHEHUI W HEPABEHCTB, a TAKKe 3a/1a4 C
napamMeTpamu;

MO/JICJINPOBATh PeabHbIe CUTYaLUU Ha S3bIKE aJIreOpbl, COCTABIIATh BBIPAXKEHUS, YPaBHEHNUS,
HEpPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHUIO 3aJaud, MCCIENI0BaTh IIOCTPOEHHBIE MOJEIU C
HCII0JIb30BaHUEM arrapara anreOpbl, MHTEpIPETUPOBATD MTOJIYYEHHBIN pe3yibTar.

DOYyHKUMH U TPapuKu:

CTPOUTH IpaUKd KOMIO3MLIMU (YHKIMHA C MOMOLIbIO 3JIEMEHTAPHOI'O HCCIIEIOBAHUS U
CBOMCTB KOMITO3ULIMY IBYX (DYHKIIMIA;

CTPOUTH TeOMETpHUUYECKHe 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIAMHATHOM TIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMH;

NPUMEHATh PYHKIMM JUI MOJETUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MTPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

HCIOJIb30BaTh IPOU3BOHYIO /Ul UCCIe0BAaHUS QYHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

HaXO/AWTh HanOoJIbllIee U HaMMEHbIIIee 3HaueHUs (PYHKIIMN HENPEPBIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO Il HAXO0X/IEHUS HAMITYYIIEro pelleHusl B IPUKIIAJHBIX, B TOM
qlclie COLMAIbHO-3KOHOMMUYECKUX, 3a7auyax, /ISl ONpeAeseHUus] CKOPOCTH M YCKOPEHHUsI Mpoliecca,
3aIaHHOTO (POPMYIIOHN MM TpadUKOM;

CBOOOJHO OMEpUpPOBaTh MOHATUSAMHU: MEPBOOOpa3HasA, ONPEAEIEHHBIH MHTErpa, HaXoJIUTb
NepBOOOpPa3HbIe 3JIEMEHTApHbIX (YHKIUH W BBIUMCIATH HHTerpal mno ¢opmyne HproToHa-
JleiiObnua;

HaXOJUTh IJIOMIAAH MIOCKUX (GUTYp U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaia;

UMETh NPEJCTABICHUE O MAaTEMaTH4YECKOM MOJCIMPOBAHUN HA IPUMEPE COCTAaBJICHHUS
muddepeHInanbHbIX ypaBHEHUH;

pemars MpHUKJIaJHble 33/Jayd, B TOM YHCIE COLMATbHO-3KOHOMHMUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeIcTBaMHi MaTEMaTHYECKOIo aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr

MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.

Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1

HepaBeHCTBa. CUCTEMbI IMHEHHBIX

YpaBHEHUU

Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1

[eJIBIM TIOKa3aTesieM

Apudmernaecknii KOpeHb N-0if CTENICHH. 15 1

HppaumnonanbHble ypaBHEHUS

IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1

ypaBHEHHUS

Jlorapudpmuueckas pyHKIUS. 18 1

Jlorapudpmuueckue ypaBHEeHUs

Tpuronomerpuveckre BRIpaKEHUS U 29 1

YpaBHEHHS

ITocnenoBarenbHOCTH U POTPECCUH 10 1

Henpepesabie ynkiuu. [IponszBoaHas 20

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKa3aTEIBHBIE H 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1esnbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3azauyu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 16 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0










