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MNOACHUTEJIbHAS 3AIINCKA

YueOHblll Kypc «Anredpa M Hadajga MaTeMaTHYECKOTO aHalIM3a» SBISIETCS OJHUM U3
Han0oJiee 3HAYMMBIX B IIPOTpaMMe CPEIHEro o0IIero 00pa3oBaHus, MOCKOIBKY, C OJHOW CTOPOHEI,
OH 00ecrneYrnBaeT HHCTPYMEHTAIbHYIO 0a3y Ul U3yUeHUs! BCEX €CTECTBEHHO-HAYUYHBIX KyPCOB, a C
JIpyroil CTOpOHBI, POPMHUPYET JOrHUECKOe U aOCTPaKTHOE MBIIUIEHUE O0YyYarolIUXcsl Ha YPOBHE,
HEOOXOUMOM MJIi OCBOEHHUSI MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUU, CIIOBECHOCTU M APYTUX
TUCIUIUIMH. B pamkax JaHHOTO y4eOHOro Kypca oOydarouiyecs OBIAJECBAIOT YHHUBEPCAIbHBIM
S3bIKOM COBPEMEHHOI HayKH, KOTopas (opMyJIUpyeT CBOU JOCTHKEHHS B MaTeMaTHUECKOH (opme.

VYuebHblil Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHaIM3a 3aKJIabIBaeT OCHOBY IS
YCIICUTHOTO OBJIAQJICHUS 3aKOHAMH (DM3UKH, XUMHUH, OMOJIOTHH, MOHUMAHUS OCHOBHBIX TEH/ICHIUH
pa3BUTUS SKOHOMHMKM U OOILECTBEHHOM >KU3HM, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJB30BaTh MX MJis JajIbHEHIIEero
o0pa3oBaHMs U B MOBCEIHEBHOM XU3HHU. B TO e Bpems oBiazieHHe aOCTPAaKTHBIMHU U JIOTMYECKU
CTPOTMMHU KOHCTPYKLMSIMH aJIreOpbl M MaTeMaTHUYECKOTO aHalIW3a Pa3BUBAET yMEHHE HAaXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTb, I0Ka3bIBATh YTBEPKICHHS C TOMOIIBIO UHIYKIIMH U
paccyxaaTh JIeAyKTUBHO, HCIOJb30BaTh O0OOILIEHHE M KOHKPETH3aluio, abCcTparupoBaHuUE U
aHaJIOTHI0, (POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIUICHUE.

B xome wu3yueHuss yueOHOro Kypca «Anredbpa M Hadala MaTeMaTHYECKOTO aHaU3a»
oOydaromuecss MOJy4yaloT HOBBIM OMNBIT pEHIeHHUs MPHUKIAJHBIX 33a4, CaMOCTOSTEIbHOIO
MIOCTPOCHUS MaTEeMaTHYECKUX MOJENe pealdbHbIX CHUTyallil, HMHTEpHpeTanuy MOIYyYEHHBIX
pellleHni, 3HAKOMSTCS C MpUMepaMu MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE, HayKe M
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPHITUSMHU U UX aBTOPaAMHU.

VYueOHblii Kypc o0nazaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM TOTEHIMAIOM, KOTOPBIH
peanu3yercss Kak uepe3 Yy4eOHbIl MaTepual, CIOCOOCTBYIOIIMK (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U 4yepe3 Crelu(uKy ydeOHOU IesATeIbHOCTH, TPeOYIoLIel MpoI0KUTEIbHOMN
KOHLEHTPAllM BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3 I1OJIy4E€HHBII
pe3yJibTar.

B ocHoBe Meronuku oOydeHusi anreOpe M HayajaM MaTeMaTUYECKOTO aHaju3a JIEKUT
JIeSITeIbHOCTHBIN MPUHIUI O0yUYeHUsI.

B cTtpykType yuebHOro kypca «Anredpa ¥ Hayajla MAaTEMaTUYECKOTO aHAIIU3a» BBIJIEICHbI
CIIEYIOIIUE COAepkKaTelbHO-METOInYeCKue NUHUM: «Yucna u BeUUCICHUS», «DyHKUUU H
rpadukm», «YpaBHEHHUs U HepaBeHCTBa», «Hauama matemaTnueckoro aHaiusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE cO/EpIKaTENIbHO-METOANYECKHE JTMHUM W3YyYalOTCsl Ha MPOTSHKEHUU JBYX
jetr o0y4eHHs Ha YpPOBHE CpeaHEero oO0IIero odopa3zoBaHus, €CTECTBEHHO JOMOJHSS JIPYr Apyra u
IIOCTEIIEHHO HACBIAsICh HOBBIMM TE€MaMU M pazjesnaMu. JlaHHBI yueOHBIH Kypc SBISIETCS
UHTETPaTUBHBIM, IMOCKOJbKY OOBEIUHSET B cebe cojaepKaHHe HECKOJIbKMX MaTeMaTHYeCKHUX
JUCLUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMaTHUYECKUH aHallu3, TEOpHUs MHOXKECTB,
MaTemaThueckas joruka u japyrue. [lo mepe Toro kak oOyuwaromiuecst OBJaaeBalOT BcE Oolee
IIMPOKMM  MaTeMaTHYeCKHM  amnmapaToM, Yy HHX I[OCIeAOoBaTelnbHO  QopMmupyeTcss U
COBEpPILIEHCTBYETCS YMEHHUE CTPOUTh MATEMaTHUECKYI0 MOJEb PeaJlbHOW CUTYalluH, MPUMEHSThH
3HAHUs, TMOJYYCHHbIE MpPU U3YyUYEHUH Y4eOHOro Kypca, sl pelIeHHs CaMOCTOATENIbHO
chopMyIMPOBAHHON MaTeMaTUIECKOM 3a/1a4, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.

CopnepxxarenbHo-MeTOIMYECKas JTUHUSA «Yucaa U BBIYUCIIECHUSA» 3aBepluaeT (popMupoBaHUE
HABBIKOB HCIIOJIb30BaHUs JIEUCTBUTENBHBIX YHUCEIN, KOTOPOE OBLJIO HA4aToO Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpemHero obmero oOpa3oBaHus 0co000€ BHUMAHHE YIEISAETCS
(GOpMHUPOBAHHIO HABBIKOB PAaI[MOHAJIBHBIX BBIYMCICHHUH, BKIIOYAIOUIMX B ce0s MCIOIb30BaHHE
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pa3nuyHbIX (OpM 3amMCH 4YHCIa, YMEHHUE JelaTh NPUKUIKY, BBINOJHATH NPUOIIKEHHBIC
BBIUMCIICHUSI, OI[CHUBATh YHCJIOBBIE BBIPAXKEHHS, pabOTaTh C MaTeMaTHUYECKUMH KOHCTaHTaMHU.
3HaKOMbIE O0YYarOUIMMCSI MHOXKECTBA HATypalbHbIX, LENbIX, PALIMOHAIBHBIX U JEUCTBUTEIBHBIX
qycesl JIOTOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX uHceld. B KakIoM M3 3THUX MHOXECTB
paccMaTpUBAIOTCSl CBOWMCTBEHHbIE €My clelM(UYecKue 3a7auyd M ONEepalM: JIEJIEeHUE Haleo,
OIEPUPOBAHUE OCTATKAMU HAa MHOXKECTBE LEJNbIX YHCEN, OCOObIe CBOMCTBA PALMOHAIBHBIX U
UppalMOHATIBHBIX YMCelNl, apu(pMETUYECKHE ONEpaluy, a TaKKe HU3BJICUEHUE KOPHS HaTypaibHOM
CTEIEHHU Ha MHOXECTBE KOMIUIEKCHBIX Yncell. biaronaps nociaenoBaTenbHOMY paclIMPEHUIO Kpyra
UCIIOJIb3YEMBIX UUCENl M 3HAKOMCTBY C BO3MOKHOCTSIMM UX IPUMEHEHUS ISl PELICHUs PAa3InYHBIX
3a7a4 (popMUpYETCs MPECTaBICHUE O €IUHCTBE MATEMATUKH KaK HAYKU U €€ POJIM B MMOCTPOCHHUH
MOJIEJIEN peaslbHOro MUpa, IUPOKO UCIOJIB3YIOTCA 00001IeHNE U KOHKPETU3alusl.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pEAIM3yeTCs Ha MPOTSHKEHWU BCEro oOyueHUs Ha
YpPOBHE cCpeAHero oomero oOpa3oBaHMs, TIOCKOJbKY B KaxiaoM pasgene IIporpammsl
IPEIYyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3ajady. B pesynbrare oOywaromuecs OBIaAeBarOT
pa3IMYHBIMM ~ METOJAMU  PELIEHUS  pPAalUOHAIBHBIX, HPPALMOHAIBHBIX, IOKAa3aTEJIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUECKUX YpPaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojepkamux napameTpbl. [loslydeHHbIE yMEHMS LIMPOKO HCIIOJIB3YIOTCS IPH HCCIEI0BaHUU
(GYHKUIMH C MOMOIIBIO MPOU3BOAHOM, NMPH PEIICHWH NPUKIAJAHBIX 337ad W 33]a4 Ha HAaXOXKICHHE
HanOOJBIINX M HAUMEHBIIMX 3HaueHWH (yHkiuu. laHHas comep)kaTesNbHasi JIMHUS BKIIOYACT B
cebs Takke (OPMUPOBAHHWE YMEHHM BBINONHATH pacd€rbl Mo (GopMylsiaM, MpeoOpa3oBaHUS
palMOHAIbHBIX, MUPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TAKKE BBIPAKCHUM,
COAepKalIX CTerneHu u Jsorapudmel. biaromaps usyueHuro anredpandeckoro marepuasia
OPOMCXOOUT  JalbHEiIIee pa3BUTHE  AITOPUTMHUYECKOIO U aOCTPAKTHOTO  MBILUICHHS
oOyuatomuxcs, (pOpPMHUPYIOTCS HABBIKM JAEJYKTUBHBIX PacCyKICHUH, pabOThl C CHUMBOJIBHBIMU
dbopmamu, MpeacTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢QGEeKTUBHbIE HHCTPYMEHTHI U PELICHHUS MPAKTUYECKHX M eCTECTBEHHO-
HAy4HBIX 3ajla4, HarJasAHO AEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK S3bIKAa HAYKH.

CopepxarenpbHo-MeTOIMYeCKass JUHUA «DYHKIMM U Tpa@UKU» TECHO IEpeIuieTaeTcsi ¢
JPYTUMH JIMHUSIMH y4EOHOTO Kypca, IOCKOJIBKY B KAaKOM-TO CMBICIIE 3aJa€T MOCIIEeI0BaTEIbHOCTD
u3yuyeHuss marepuana. V3ydeHue  CTENEHHOH, IOKa3aTeNbHOW, Jorapumuyeckod U
TPUTOHOMETPUYECKHX (PYHKIUI, X CBOMCTB U Irpa)uKOB, UCHOIb30BaHUE (DYHKIMH AJIS pereHHs
3a7iay U3 JPYrux y4eOHBIX MMPEeIMETOB U peallbHOW KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYeCKUM
aHaJIM30M, TaK U C PELICHUEM ypaBHEHHI U HepaBeHCTB. IIpu 3TOM 00jblIOe BHUMAHHUE YACTISACTCA
(OpMHPOBAHUIO YMEHHUS BBIpaXaTh (POpMyJiaMH 3aBUCUMOCTH MEXKAY Pa3IMYHBIMHU BEITUUYWHAMH,
UCCIIEIOBATh TOJy4YeHHBbIE (DYHKIMH, CTpOMTh UX rpaduku. Matepuan 3TOH colepKaTeIbHON
JMHUM HAllEJICH Ha pa3BUTHE YMEHHM M HAaBBIKOB, IO3BOJISIOLIMX BBIPAXKaTh 3aBUCUMOCTH MEXY
BEJIMYMHAMHU B Pa3IMYHON (opMe: aHATUTHYECKOM, rpaduyeckoil u cioBecHo. Ero m3ydeHue
CIIOCOOCTBYET Ppa3BUTUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTHM K OO0OOILEHHIO WU
KOHKPETHU3aL[UH, UCII0JIb30BAHNIO aHATIOTHH.

ConepxarenpHas JmHus «Hauama mMaTremMaTHMUecKOro aHajn3a» IO3BOJSAET CYLIECTBEHHO
pacupuTh KPyr Kak MaTeMaTHYECKUX, TaK U MPUKIATHBIX 337a4, JOCTYIHBIX 00YYaroIuMCs, TaK
KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH TIpaUKU CIOXKHBIX (QYHKUUH, ONPENeNiTh WX
HanOOJBIINE W HAMMEHBIINE 3HAYCHHS, BBIUMCIATH IUIOMAAN (QUTYp U OOBEMBI TEJ, HaXOIUTh
CKOpPOCTHM M YCKOpeHMsI mporeccoB. JlaHHas cojiepaTelibHas JMHHUS OTKPbIBAE€T HOBBIE
BO3MO>KHOCTH IIOCTPOCHHUS MATEMAaTUYECKUX MOJENEH pealbHbIX CUTyaluH, IO3BOJIAECT HaXOIUTh
Hawlydlllee pELICHHWE B IPUKIANHBIX, B TOM 4YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJaydax.



3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOrO aHaim3a CHOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO,
(bhOpMaNIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIIICHUS, (OPMHUPOBAHHUIO YMEHUU pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTHUKU B HayKe, TEXHHUKEe M HCKyccTBe. OOydarommecss y3HAIOT O
BBIJIAIONIUXCS pPe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHA MaTEMaTHKH KaK Haykh, U 00 HX
aBTOPAX.

CopepxxarenbHO-MeTOIMYecKas TUHUS « MHOXKECTBa U JIOTHKA» BKIIIOYAET B CE0S 3JIEMEHTHI
TEOPUM MHOXECTB M MAaTeMaTHYE€CKOM JIOTUKH. TeOopeTUKO-MHOXECTBEHHbIE MNPEICTABICHUS
MIPOHUBBIBAIOT BECh KypC IIKOJIBLHON MaTeMaTHUKU U MpeJyiaraloT HauOoliee YHUBEPCAIbHBIN SI3bIK,
OOBEIUHSIOMMI BCE pa3leibl MaTeMaTHKH U e NPUWIOKEHUH, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKHe JUMCUUIUIMHBI M UX NOPWIOKEHUs B eauHoe Iuernoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTh O0ydYaromeMmycs TIOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK  COBPEMEHHOM
MaTEeMaTUKU M HCIIOJIB30BaTh €ro ISl BHIPAKEHUS CBOMX MBICJIECH. JIpyruM BaKHBIM MPU3HAKOM
MaTeMaTUKHd KaK HayKd CJeayeT NpHu3HaTh CBONCTBEHHYIO €W CTpOroctb OOOCHOBaHWNA U
CJIEIOBAHHUE ONPENEIEHHBIM IPAaBUJIAM IOCTPOEHUS J10KAa3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH
MaTEMaTHYECKON JIOTUKUA CHOCOOCTBYET pAa3BUTHIO JIOTMYECKOTO MBIIIICHUS O00yYarommxcs,
MO3BOJIIET UM CTPOUTH CBOM PACCYKJIEHHS Ha OCHOBE JIOTHUECKHUX MPaBUi, HOPMHUPYET HABBIKU
KPUTUYECKOTO MBILIUICHHUS.

B y4uebHOM Kypce «Anrebpa v Hayalla MaTEMaTHYECKOTO aHAJIHM3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICITUPOBAHUS, KOTOPBIC MPU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB
MOCTPOEHUS MOJIENICH pPEeajbHbIX CUTYyalllid, UCCIICIOBAHUSA ATUX MOJEJIEH C MOMOIIBIO0 ammnapara
anreOppl 1 MaTEMaTHYECKOIrO aHaIu3a, MHTEPIPETAIlMK OJyUYEeHHBIX pe3ysbTaToB. Takue 3a1anus
BILJICTEHBI B KQX/IbII U3 pa3/iejoB IPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall y4eOHOro Kypca HIHPOKO
UCIIONIB3YETCS JJIA pelleHus] NpUKIaJAHbIX 3a1ad. [Ipu pemeHun peaabHbIX MPAKTUYECKUX 3a/1ad
oOydJaromyecss  pa3BUBAIOT  HAOMIOJATENBHOCTh, yYMEHHE  HaxXOOuUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbes, HCMIONB30BaTh aHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH MPOOIIEMY.
JlesTenbHOCTh IO  (POPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAJAHBIX 3a7ad OpraHu3yeTrcs B
MpOIIeCCe U3YUEHUSI BCEX TeM YUeOHOro Kypca «Aredpa v Hayajia MaTeMaTHUYeCKOTO aHaIN3ay.

Ha u3ydenne yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYEeCKOTO aHan3a» OTBOJIUTCS B
10 kmacce — 136 gacoB (4 yaca B HEJEINIO).

COILEPKXAHUE OBYYEHUSA

Yucaa v BHIYUCJICHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE APOOU, MPOLIEHTHI, OECKOHEYHBIC
nepuoanueckue apodu. [Ipumenenne apobell u MPOIEHTOB AJIs PEHICHHUS NMPUKIATHBIX 3a/1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU.

JleiicTBuTenpHbIe 4YHclia. PanMoHANBHBIE W WppalMoOHATIbHBIC YHCIa. ApuMeTHuecKue
onepalydu C JCUCTBUTEIBHBIMU YHUCIaMUA. MOIyib AEHCTBUTEIBHOIO YHCIA U €ro CBOWCTBA.
[TpuOnmxkE€HHbBIE BHIYMCIECHUS, IPAaBUJIa OKPYTIICHUS, TIPUKUIKA U OL[EHKA pe3yJIbTaTa BHIYUCICHHI.

Crenenp ¢ menbiM rokazateneM. bunom HerooTtona. Mcnonb3oBanue momxomsmieit Gpopmbl
3aMKUCH IEUCTBUTENIBHBIX YUCEI U1l pEUICHUS] TPAKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HATypaJbHOW CTEMICHH U €r0 CBOMCTBA.

Crenenb ¢ palMOHANBHBIM IIOKa3aTelieM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKA3aTEeJIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATypaTbHBIC JIOTAPUPMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC H
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHMsI U1 HEPABEHCTBA



ToxnecTBa M TOXAECTBEHHBIE INpeoOpazoBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIbHBIE YpaBHEHMSI U ypaBHEHUs-CIIeACTBUS. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHbBIE METOJbl PELICHUs LEJbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.
MHorowieHsl OT OJHON MEepeMEeHHOM. JleeHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. Muorousnens ¢ neasiMu ko3 dunnenramu. Teopema Buera.

ITpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIIEHU U KOPHH.

HppauuonaneHele ypaBHeHNs. OCHOBHBIE METOBI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUN.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE METO/BI pEIICHUS JIOTapu(PMUIECKUX YPaBHEHHH.

OcHoBHBIE TpuroHoMmerpudeckue ¢Gopmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIpa)KEHMI. PellleHne TpUroHoMeTpu4eCKuX ypaBHEHHMN.

Pemienne cucteM JMHEWHBIX YypaBHEHUMWA. MaTpuia CHCTEMbI JIMHEWHBIX YpaBHEHUH.
Onpenenurens MaTpuLpl 2X2, €ro FreOMETPUYECKUAN CMBICI M CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS,
IIPUMEHEHNE OIIPENEIUTENS ISl PEIIEHUS CUCTEMBI JIMHEUHBIX YpaBHEHUN. Penienne npukiagasix
3aJa4 C IIOMOIIBI0 CUCTEMBI JMHEMHBIX ypaBHEHMH. lccienoBaHuEe NOCTPOEHHOW MOJAEIU C
IIOMOUIBbIO MaTPULL ¥ OIIPEAEIUTENEN.

ITocTpoeHHe MaTEMaTUYECKUX MOJEIEH pealbHOM CUTyalMd C IIOMOIIBIO YPaBHEHUU H
HepaBeHCTB. [IpuMeHeHre ypaBHEHUIM U HEPaBEHCTB K PEILIEHUI0 MaTeMaTHYECKHUX 3aJad U 3a/1ay
U3 pa3IMYHBIX 00MacTel HAyKH U peasibHOM KU3HU.

DOYyHKUMH U TPAPUKHU

@Oynkuus, cnocoObl 3afaHus ¢GyHkuumu. B3aumHO oOpathble ¢yHkuuu. Kommnosunus
byukuii. ['padux pyHkumn. dnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKIIHMN.

OO6nacte ompesneneHus U MHOXKECTBO 3HaueHMM (QyHkumu. Hymu ynkuuu. IIpomexyTku
3HAKOMOCTOSHCTBA. Y&THble M HeuéTHble (yHKuuu. [lepuoanmdeckue dynkuu. I[TpomexyTku
MOHOTOHHOCTH (PyHKUIUH. MakCMMyMbl ¥ MHUHUMYMBI (QyHKiuH. Hambonbliee u HauMeHblee
3HaYeHUs (PYHKIIMM HAa IPOMEXKYTKE.

Jluneiinasi, kBajgpaTU4Has U APOOHO-IIMHENHAs (QYyHKUIUU. DJIEMEHTApHOE HCCIIEOBaHHE U
MOCTPOEHUE UX TPaUKOB.

CrenenHas (yHKIUS ¢ HaTypajJbHbIM M IIeJbIM IokazatesneM. EE cBoiicTBa M rpaduxk.
CpoiictBa M rpaduk KOpHS n-ol CTeNeHW Kak (YHKIMHM OOpaTHOM CTENeHH C HaTypalbHbIM
IIOKAa3aTeJIEeM.

[Toka3zarenbHas u jorapudpmuueckas (yHKIMU, UX CBOWcTBa M rpaduku. McmompzoBaHue
rpaduKoB (PyHKIMIA U151 pelIeHns] ypaBHEHUH.

TpuroHomeTpuyeckass  OKPYXHOCTb, OIPEAEIECHUE  TPUTOHOMETPUYECKUX  (PyHKUMMH
YHCJIOBOTO apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCMMOCTH B PEajbHBIX Ipolieccax U sBIEHUsAX. I'paduku peanbHbIX
3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHAIH3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/aHUs IOCIEAOBaTeNIbHOCTEH. MeTox MareMaTHYecKou
UHAYKIMU. MOHOTOHHBIE U OrpaHUYEHHBIE IOCJIEI0BATEIBHOCTH. VICTOpUS BO3HUKHOBEHMS
MaTEeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEYHO MAaJIbIX.

Apudpmernueckass M reomMeTpuyeckas — Iporpeccud.  beckoHeuHo — yObIBaroIas
reomerpuyeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBaIOIIEH T'€OMETPUUYECKONW IPOrpeccuu.
JInHeHbIN U SKCIOHEHIMANBbHBIA pocT. Hucio e. Popmylia CIOKHBIX NpoLEeHTOB. Mcnob3oBanue
IIPOrPECCUU ISl PELICHMsSI pEalIbHbIX 3a/1a4 PUKIIAJHOIO XapakTepa.



HenpepbiBHble QyHKIMU U UX cBoMcTBA. TOukM pa3peiBa. ACUMIITOTHI Ipa)uKOB (QYHKLUI.
CBoiicTBa (pyHKIIMI HENPEpPHIBHBIX HAa OTpe3Ke. MeToJ WHTEPBAIOB Ui PEIICHUS HEPaBEHCTB.
IIprMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIIUM ISl peIIeHUs 3a1a4.

[lepBas 1 BTOpast mpousBoaHbIe QyHKIMU. OnpeneneHne, TeOMETPUICCKUNA U (PU3HUECKUI
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (DyHKITHH.

[IpousBoaubie 3nemMeHTapHbIX (GyHKUMN. [Ipon3BogHas cymMMbl, IPOU3BENEHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHuoxecTBa M JI0OTHKA

MHoecTBO, OIepaluy HaJ MHOXXECTBAMHU U UX cBoMcTBa. Jnarpammel Oiliepa—BenHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapaTa Uil OIMCAaHUS peajbHBIX IPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOI0 0OBEKTa, CIEICTBUE, JOKA3aTEeIbCTBO,
PAaBHOCUJIbHBIE YPaBHEHUS.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA YUYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA YPOBHE
CPEJHETO OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa’kaaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXAAHCKOW  TO3MLIMU  OOydaromierocs Kak AakTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUHCKOro O0OIIecTBa, MNPEJACTaBICHHE O MaTEeMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SIBICHUH, MpOLENYp TpakKIaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U JPyroe), yMEHUE B3aUMOJACHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTh POCCHUICKON TI'paXJTaHCKOW HMJCHTUYHOCTH, YBaKEHUS K IMPOLUIOMY U
HACTOAIIEMY POCCHUKWCKOM MAaTE€MaTUKH, LIEHHOCTHOE OTHOILICHHE K JOCTHXKEHUSM POCCHUUCKUX
MAaTEMaTUKOB U POCCUKCKON MAaTeMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX
HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapona, cpOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, STUYECKOTO MMOBECHHUS, CBSI3aHHOIO C MPAKTUUYECKUM ITPUMEHEHUEM JTOCTHXKEHUI HAyKH
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTONYNUBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIMTAHMS:

JCTETUYECKOE OTHOLICHHUE K MUY, BKIKOYas 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELIEHUll, pacCyXIE€HUH, BOCHPUMMYUBOCTb K MAaTEMaTHUYECKUM acleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHITh MaTeMaTHUECKHUE 3HAHUSI B UHTEPEcax 370POBOTO U
6e3omacHoro obpasa KH3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHHE,
cOaaHCUPOBAHHBIM PEXXUM 3aHATHHI U OTIbIXA, peryisipHas (pusnyeckas akTUBHOCTD), (PU3UUECKOE
COBEPILICHCTBOBAHNUE TIPU 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOMN 1€ATEIBHOCTHIO;

6) TPy10BOro BOCIIUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTU TPYJIOJIIOOUs, MHTEpPEC K pas3IMYHbIM cepam
poecCHOHANBHOM N1€ATEIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U €€ MPWIOKEHUAMU, YMEHHE
COBEpIIIAaTh OCO3HAHHBIN BHIOOp OyyIIeH Mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOpa3oBaHHUIO Ha
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MPOTSHKEHUHM BCEM KU3HU, TOTOBHOCTh K aKTHUBHOMY YYacTHIO B PEHICHUHM MPAKTUYECKUX 3a]1a4
MaTeMaTU4eCKOW HaNpPaBIEHHOCTH;

7) 3K0JIOTMY€eCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  IKOJIOTHYECKON  KYyJIbTYypbl, TIOHMMAaHUE BJIMSHHUS  COLUAIBHO-
HSKOHOMUYECKUX TIPOIECCOB HA COCTOSIHME MPUPOJHOW M COLMAIBbHOM Cpelbl, OCO3HAHUE
r7100aJIbHOTO XapakTepa SKOJIOTHUECKUX MpoOiieM, OpUeHTAllsl Ha MPUMEHEHUE MaTeMaTHYeCKUX
3HAHUU 7S pelIeHUs 3a7a4 B 00JIaCTU OKpY’Kalollel cpeibl, MJIaHUPOBAaHUE MOCTYIKOB M OLIEHKU
MX BO3MOXKHBIX IIOCJIEICTBUM JIJIs1 OKPYKAIOILEH CPEbL;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHOU MPAKTHKH, TOHUMAHUE MAaTEeMAaTUICCKOW HAYKH Kak c(hepsl 4eIoBeuecKon
JIeATETLHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl pPa3BUTHS [IUBUIIM3AIIAN, OBJIAICHHUE SI36IKOM
MaTEeMaTUKd ¥ MaTeMaTU4YeCKOM KyJIbTypoll Kak CpelCTBOM IIO3HaHHMSI MHpA, TOTOBHOCTh
OCYUIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh MHIUBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie Jiornueckue 1eMCTBUSA:

BBISIBJIATH W XapaKT€pPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MIOHSITHIA, OTHOIICHUH MEXy MOHSATUSIMH, (DOPMYJIUPOBATH OINPEICICHHSI TIOHATHH, YCTAHABIIUBATh
CYIIECTBEHHBIM NpPH3HAK KiacCU(PUKAIUKA, OCHOBAHMS Il 0OOOIICHUS M CPaBHEHHUsS, KPUTECPUHU
MIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpMynHpoBaTh U NpPeoOpa3oBBIBATH CYXKIACHHS: YTBEPAUTENbHbIE U
OTpUIaTeNbHbIE, eMHIUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpedrs B (akTax,
JAHHBIX, HAOMIOJICHUSX U YTBEPKACHUAX, MPEJIaraTh KPUTEPUH JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUH;

JlefaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJAMUTH CaMOCTOSITENIHHO J0Ka3aTelIbCTBA MaTEMaTHUECKUX YTBEP)KIEHUH (TpsSMbIE U OT
MPOTUBHOTO), BBICTpAaWBaTh aApPryMEHTAllMl0, MPUBOJUTH MNPUMEPhl U  KOHTPIPUMEDPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BBIOMpaTh CHIOCO0 perieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HaNOOJIee TOIXOASIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUA:

HCIIOJIH30BaTh BONPOCH KaK HCCIEAOBATEIIbCKUNA WMHCTPYMEHT MO3HAHUS, (HOPMYJIUPOBATh
BOIPOCH], (UKCUPYIOIIHUE MPOTHUBOpEUHE, MPOoOJIeMy, YCTAaHABIMBATh KCKOMOE | JIaHHOE,
(bopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHUE;

MPOBOJAUTH  CaMOCTOSATEIbHO  CIUIAHMPOBAHHBIA  AKCIEPUMEHT,  HUCCIIEJOBAHHE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHMS, IPOLECCa, BBIIBICHUIO
3aBHCHUMOCTEH MEXIy 00BEKTaMU, SIBICHUSIMHU, TIPOIIECCAMH;

CaMOCTOSITENILHO (hOpMyIHpOBaTH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOZICHUS, UCCIICIOBAHUs, OLIEHUBATh JTOCTOBEPHOCTH MOJYUYEHHBIX PE3YyJbTaTOB, BBHIBOJOB U
000011IEeHHI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEATIOIOKEHHS O €TO
Pa3BUTUU B HOBBIX YCJIOBHUSX.

PabGora ¢ undopmanmeii:



BBISIBIIAATh JIe(UIMTHI WH(GOpPMAIMY, JAHHBIX, HEOOXOIUMBIX I OTBETa Ha BOIPOC M JUIS
pellIeHus 3a1auH;

BBIOMpaTh  WMHPOPMANMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIOB, aHAJIW3UPOBATH,
CHCTEMATH3HPOBAaTh W  HMHTEPIPETHPOBATH HMH(DOpPMAIMIO  pPa3NUYHBIX BHJIOB M (QopM
IIPEJCTAaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B Pa3INUHbIX (OpPMax, WIUIIOCTPUPOBATH
rpadudecku;

OLIEHUBATh HAAEKHOCTh UH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIE YHHBepcalbHbIe Y4eOHbIe qelcTBUSA

Oo0wmenue:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYXKIEHHS B COOTBETCTBUM C YCIOBHSAMH M LEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3pPEHHS B YCTHBIX W IMHUCHMEHHBIX
TEKCTax, 1aBaTh [IOSICHEHUS 110 XOly PELICHUs 3aja4l, KOMMEHTHPOBATh IOJy4E€HHBIN pe3yJIbTarT;

B X0Je OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
pemiaeMON 3a7auy, BBICKA3bIBaTh MJICH, HAllCJIEHHbIE HAa IIOUCK PELICHMs, COMOCTABIATh CBOU
CYXKJEHHUsS C CYXICHUSAMH JPYTUX YYaCTHHUKOB JAMANOra, OOHAapYyXHBAaTh Pa3IU4uMe M CXOJCTBO
MO3HLIMH, B KOPPEKTHOH (popme (HOopMyIHpOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

IIPEJCTABIATh PE3YJIbTAThl PEIIECHUS 3a7aud, S3KCIEpUMEHTa, HCCIIEIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (popMaT BHICTYIUICHHS ¢ yU€TOM 3a7ad MpPe3eHTAllud U 0COOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eCTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, AJITOPUTM peIIeHHs 3aJayd, BBIOMpaTh CIIOCOO pElIeHUs ¢ y4ETOM
UMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBAThH
BapHUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOLHOHATbHBIH HHTEJIEKT:

BJIa/IETh HABbIKAMU MO3HABATEJIbHON pedeKcuu Kak OCO3HAHUS COBEpLIAEMbIX IEHCTBUN U
MBICIUTENIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelleHus] MaTeMaTUYeCKOH 3a/1a4H;

IPEBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPM pELIEHWH 3a/Jadyd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBHUAM, OOBACHATh MPUUYUHBI JTOCTHKCHUS
WIA HENOCTWKECHUS PE3ylbTaTOB  JEATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTb OIICHKY
nproOpPEeTEHHOMY OTIBITY.

CoBMecTHas 1eSITeIbHOCTD:

IIOHUMAaTh U HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW W MHIUBUAYAJIbHOW PabOTHI IpU
pelmieHMM y4yeOHBIX 3ajgady, MPUHUMATh L€JIb COBMECTHOM JEATeNbHOCTH, IJIAHUPOBATh
OpraHu3allMl0 COBMECTHOH paboThl, pacupeneisTb BHIBI paboT, JOroBapUBATHCS, O00CYXKIATbh
Ipolece U pe3ybTaT padoThl, 00001aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYyNINOBBIX (hopMax paboTel (00CYXIeHHS, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBI» U UHBIE), BBIIOJHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMH
YjieHaMH KOMAaH[bl, OIEHHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMK TPOIYKT IO KpPUTEPHUSIM,
cOpMyITHPOBaHHBIM YYaCTHUKAMH B3aHMO/ICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbDI



K konmy oOyuyenus B 10 kJacce oOydaroumuiics MHOJIYYHUT CIEIYIOLIME IPEIMETHbIC
pe3yabTaThl MO OTACIBHBIM TeMaM paboueil mporpamMmbl y4eOHOTO Kypca «Anrebpa W Hayana
MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia v BbIYMCICHUSA:

CBOOOJHO OIEPUPOBATh MOHATUAMU: PALUOHAIBHOE YMCIO, OECKOHEYHas NepuoIuYecKas
JpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHUCII0, MHOXKECTBA PAllMOHAJIBHBIX M AEHCTBUTEIbHBIX YUCEI,
MOJyJIb JEHCTBUTEIBHOIO YNCIIA;

HNPUMEHSATh JAPOOH M MPOLEHTHI Ul peIleHUs] MPUKIIaJHbIX 3a7a4d U3 pa3IM4YHbIX OTpacien
3HAHUM U PeajbHOM KU3HU;

IPUMEHATh NPUOJIMKEHHBIE BBIYMCICHUS, NpaBUia OKPYIJVIEHUS, NPUKUAKY M OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOO/ZIHO OINEpPUPOBAaTh IMOHSATHEM: CTENEHb C ILEJbIM II0Ka3aTesieM, HCIOIb30BaTh
HoaXoAAly0 (opMy 3amMcu AEHCTBUTENBHBIX YHUCEN A PELICHUs NPaKTUYEeCKUX 3a7ad U
IIPEJICTaBICHMS JaHHBIX;

CBOOO/THO OIIEPUPOBATh MOHATHEM: apU(METUUECKHI KOPEHb HATYypAJIbHOM CTENEHHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: JorapudmM uMciaa, AECATUYHBIE U HATypallbHbIE
JorapuQMmBbl;

CBOOO/IHO OIEPUPOBATh IOHATUSMU: CUHYC, KOCHUHYC, TAHIE€HC, KOTAHIEHC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATH NOHATHAMHU: aPKCUHYC, ADKKOCHHYC M ApKTaHI'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpUPOBaTh MOHATUAMU: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO, PaBHOCUIIbHBIE
YPaBHEHUS U YpaBHEHUS-CIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3U4YHbIE METOJbl pEIICHHUs PpAlHMOHAIBHBIX M JIPOOHO-pAllMOHATIBHBIX
YpaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOO/IHO OINEpPUPOBaTh INOHATHUAMU: MHOTOWIEH OT OJHOM IEPEMEHHOM, MHOTOYJIEH C
LENbIMU K0P GUIIMEHTaMH, KOPHU MHOT'O4WIECHA, IPUMEHSTD JIeJIEeHHEe MHOTO4JIeHAa HA MHOTOUJIEH C
ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3aaay;

CBOOOJHO  ONEpUpPOBAaTh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUH, MaTpula,
ONpEACINTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 A BBIYMCIEHUS €ro 3HAY€HUs, NIPUMEHATH OIPENEIUTENN Il PELICHUS
CUCTEMBI JIMHEHHBIX YPAaBHEHMH, MOJEIMPOBATh pPEAJIbHBIE CUTYallUd C IIOMOLIBIO CHCTEMBI
JMHENHBIX YpaBHEHU, UCCIIEA0BATh TIOCTPOCHHBIE MOJIENH C IIOMOILBIO MaTPULl U ONPEAEIUTENEH,
MHTEPIIPETUPOBATDH MTOJYYEHHBII pe3ybTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl peoOpa30BaHUsl BhIPAXKEHUN;

BBIIIOJIHATh ~ [IPEOOpa30BAHUSI  UHUCIOBBIX  BBIPAKEHUM, COAEpXKalMX  CTENEHH C
palMOHAIbHBIM IIOKA3aTEIIEM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB 11 IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIpAXKEHUH;

CBOOOJTHO ONEPHPOBAThH MOHATUSAMU: UPPALMOHAIbHbIE, TOKa3aTelbHbIE U JIorapudmMuieckue
YPaBHEHHUS, HAaXOAUTh HUX PELIECHHUS C IOMOLIBIO PaBHOCHUIIBHBIX IEPEXOJ0B WJIM OCYIIECTBIAA
IIPOBEPKY KOPHEH;

NPUMEHATh ~ OCHOBHBIE  TPUTOHOMETpUYECKHe  (GOpPMYyNIbl Uil NpeoOpa3oBaHHA
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOJHO  ONEpUpPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE, IIPUMEHSTH
HEo0Xo1uMble (OPMYIIbI JUIsl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI];



MOJICJINPOBATh PEabHbIC CUTYallMU Ha S3bIKE anreOpbl, COCTABIATh BBIPAKEHUS, YPAaBHEHUS,
HEpaBEHCTBA 10 YCJIOBUIO 3aJaud, HCCIENOBATh IOCTPOSHHBIE MOJEIN C HCIOJIb30BaHUEM
ammapara anreOpsbl.

@OyHkuuu 1 rpadpuxku:

CBOOOJTHO OMEpPUPOBATH TMOHATHUAMH: (YHKIHS, CHOCOOBI 3amaHusi (PYHKIIMH, B3aUMHO
obpatHble (QYHKIMH, KOMMO3UIUSA (GYHKIHMHA, Tpaduk GYHKIHH, BBIIOJHATH JJIEMEHTapHbBIC
npeoOpazoBanus rpadukoB PyHKINH;

CBOOOJTHO OINEpPUPOBATh MOHATHAMHU: OOJNACTh ONPEIENCHUS W MHOXECTBO 3HAYCHUU
byHKIMY, HYyJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpUPOBATh MOHATHUSAMH: YETHBIE M HEUYETHbIE (YHKIHMH, T[EPUOAUYECCKHE
(GYHKINK, TPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl M MHUHUMYMBI (YHKIUH,
HanOoJIpIIIee ¥ HAUMEHbIIIee 3HaYCHNE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJHO ONIEpUpPOBaTh IOHATHAMU: CTENEHHAs (YHKIHUS C HATypaldbHbIM M IE€JIbIM
HokasareseM, rpauk CTeNeHHON (QYHKIMU ¢ HaTypajbHBIM U LIEJbIM IIOKa3aTeneM, rpaduK KOpHs
n-oif cTeneHu Kak (yHKIMK 0OpaTHOM CTENEHH ¢ HaTypallbHbIM [TOKa3aTeseM;

ONEepUpOBATh MOHATUAMM: JIMHEWHas, KBaJpaTU4yHas U JpOOHO-TMHEHHass (QyHKUUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(UKOB;

CBOOOJTHO OIEPUPOBATH TMOHATHUAMHU: TOKa3aTeNbHAs M Jorapugmuyeckas (GyHKIUH, UX
CBOMCTBA U TpaMKH, UCIIOIB30BAThH MX TPAPHKH I PEUICHNs YPaBHEHUH;

CBOOOJTHO OIEPHUPOBATH TOHATHAMHU: TPUTOHOMETPUYECKAsh OKPYKHOCTh, OIpEACICHHE
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOIO apryMEHTa;

UCMOJb30BaTh Tpa@uku (QYHKIUH JUIsl HMCCIIENOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH IpH
pelIeHUH 3a/a4 M3 JAPYTHuX Y4eOHbIX IMPEIMETOB U peaJbHOM KHM3HM, BbIpaxarb (opMyiamu
3aBUCUMOCTH MEX]ly BEJTMUMHAMU;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATh MOHATHAMU: apupMeTHdecKass W TEeOMETpPHYECKas IMPOrpeccHs,
0eCKOHEYHO YOBIBAIOIIAs TeOMETpUYEcKas MPOTPECcCHsi, JIMHEHHBI M AKCHOHEHIMAJIBHBIN POCT,
(dbopMyIIa CI0KHBIX MPOLIEHTOB, IMETh MPEJICTABICHNE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCUM Ul PELICHUs PEAIbHBIX 331a4 IIPUKIIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMU:  IOCJIENOBATENbHOCTh,  CIOCOOBI  3aJaHUs
[0CJIEI0BATEIbHOCTEH, MOHOTOHHbBIE M OIpPAaHMUYEHHbIC IOCIEJOBATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOT0 aHajIM3a KaK aHainu3a 0€CKOHEYHO MaJlbIX;

CBOOOJHO OIEpUPOBaTH IMOHATHUAMHU: HENpPEpbIBHbIE (YHKIMM, TOYKH pas3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJHO OIEpUPOBaTH TMOHATHEM: (YHKIHUSA, HEIpEepbIBHAs Ha OTpe3Ke, NPUMEHSTH
CBOWCTBA HEMPEPHIBHBIX (DYHKIUI [T pelIeHNs 3a/ad;

CBOOOJHO ONEpUpPOBaTh NOHATUAMMU: IIEpBasi U BTOPasi IPOU3BOJHBIE (DYHKIUH, KacaTelbHas
K rpaduKy QyHKIIUY;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO U KOMITO3UIIMU JBYX (PYHKLUH,
3HATh MPOU3BOHBIC HIEMEHTAPHBIX (DYHKIIMA;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI IPOU3BOAHOM I pelIeHus 3aay.

MHokecTBa U JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHAMU: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMH;

MCTIOJIB30BaTh TEOPETUKO-MHOKECTBCHHBIN ammapar Ui OMUCAHUS PEalbHBIX IPOIECCOB H
SBJICHUH, IPU PEIICHUH 33]a4 U3 APYTHX YUEOHBIX NIPEIMETOB;
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CBO60,[[HO ONCprupoBaTh IMOHATHUAMU: OHNPCACICHHUC, TCOPEMaA, YpPaBHCHUC-CIICACTBUC,
CBOIMCTBO MaTeMaTHYECKOIO 06'beKTa, A0Ka3aTCJIbCTBO, PABHOCUJIBHBIC YPABHCHHWA U HCPABCHCTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n NMporpamMmbl Bcero KoHTposLHEI Hpakruieckue oOpa3oBaTesibHbIEC
e pabdoThbI padoThbI
pecypcsbl
MHOKeCTBO IeHCTBUTENBHBIX YHCET.
| MHuorousensl. PanrionanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBbI TUHEHHBIX
ypaBHEHUI
) Oynkiuu u rpaduku. CreneHHas GyHKINS C 12 |
LeJIBIM TIOKa3aTelleM
3 ApudmeTrueckuil KOpeHb N-Oi CTETEHH. 15 1
WppaumonansHble ypaBHEHUS
4 [TokazarensbHas ¢pynkius. [lokasarenpHbie 10 |
YpaBHEHHUS
5 Jlorapudmuueckas GyHKLIUS. 13 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpudeckue BoIpaKeHUS U ” 1
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1
8 HenpepriBable pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIUs 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Mara uupposbIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
| MHOXeCTBO, Onepariii HaJi MHOXKECTBAMH U 1
WX CBOWCTBA 01.09.2025
2 narpaMmbl Diinepa-Benna 1
Huarp P 02.09.2025
3 [IpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3aaad 04.09.2025
PanrionanbeHbie yncia. OOBIKHOBEHHBIC U
4 JIECITUYHBIE TPOOH, IPOLIEHTHI, 0ECKOHCUYHEIC 1
PooIL, TP 05.09.2025
NEPUOANYECKHE IPOOH
PanronanbsHbie yncia. OOBIKHOBEHHBIC U
5 €CATHYHBIE TPOOH, MIPOLIEHTHI, 0ECKOHEUHBIE 1
8 APODIL TIpoTt 08.09.2025
nepUoANYECKUe Ipoou
6 [Ipumenenue apoOeit U MPOIEHTOB JJIS 1
pelIeHus TPUKIIAIHbIX 3a/1a4 09.09.2025
7 [Ipumenenue apodeit 1 MPOIEHTOB AJIS |
pelIeHHs TPUKIIAIHBIX 3a/1a4 11.09.2025
JencTBuTenbHble yncia. PanimoHaibHbIe U
8 1
UppalMOHaJIbHbIE YKCIIa 12.09.2025
9 Apudmernueckue oneparyu ¢ 1
NEUCTBUTEILHLIMU YUCIIAMU 15.09.2025
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10

Monyib 1eMCTBUTEIBHOTO YUCIa U €r0
CBOMCTBa

16.09.2025

11

[TpuOnmxE€HHBIE BHIYMCIECHUS, TPaBUIA

OKpPYTJIEHUS, IPUKUKA U OLIEHKA pe3ysbTaTa

BBIYHUCIIEHUN

18.09.2025

12

OcHOBHBIE MCTOABI pCIICHUS LCJIbIX U
JpOOHO-paLIMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

19.09.2025

13

OcCHOBHBIE METO/IbI PEILIEHUS LENIBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

22.09.2025

14

OCHOBHBIE METO/IBI PELLIEHUS LIENIBIX U
JIpOOHO-paLlMOHATBHBIX YPABHEHUH U
HEPABEHCTB

23.09.2025

15

MHoOro4ieHsl OT OIHOM MEPEMEHHOM.
Jlenenre MHOTOYJICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

25.09.2025

16

MHoTrowIeHbI ¢ IeTBIMU KO PHUITEeHTAMU.

Teopema Buera

26.09.2025

17

Pemenne cucreM TMHENHBIX ypaBHEHUN

29.09.2025

18

Pewienne cucreM IMHENHHBIX YpaBHEHUN

30.09.2025

19

Marpuua cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpUIBL 2X2, €T0
TEOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYEHUS

02.10.2025

20

Ornpenenurens MaTPHUILI 2X2, €T0
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r€OMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

03.10.2025

21

[IpumeHeHne onpenenuTeNs s PEIICHUS
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI

06.10.2025

22

Pewrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

07.10.2025

23

Pewrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2025

24

KoHnTtponbHas padora: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHENUHBIX ypaBHEHUN"

10.10.2025

25

DyHKIUA, CTTOCOOBI 3a1aHus (DYHKITHH.
B3anMuo oOpaTtabie GpyHKImu. Kommosummst
byHKIMMA

13.10.2025

26

I'paduk pyHkunu. JnemMeHTapHbie
npeobpaszoBanus rpadukoB GyHKUINN

14.10.2025

27

O6nacth ornpeesieHusl © MHOYXXECTBO
3Ha4eHuil pyHkuuu. Hymu GyHkmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

16.10.2025

28

UétHble 1 HeYETHBIE (PDYHKITHH.
[lepuonnueckue ¢pyHkuuu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIUU

17.10.2025

29

MaxkcuMyMbl © MUHUMYMBI (QyHKITHH.
Haubosnbiiee n HaumeHblee 3HaYCHUE
(GYHKLINU Ha IPOMEKYTKE

20.10.2025

30

Jluneiinas, kBaapaTuyHas U ApOOHO-
nuHelHas QYHKIIT

21.10.2025

31

3H€M€HTapHOC HCCJICAOBAHUC U IIOCTPOCHUC
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rpauKoB ATUX QyHKIIUNA 23.10.2025

0 DrieMeHTapHOE MCCIICAOBAHNE U TIOCTPOCHHE
rpadukoB 3TUX QyHKUUN 24.10.2025

1 CreneHsb ¢ 1ebIM ToKa3zareneM. biuaom 06.11.202
Hrrotona 5

34 CreneHsb ¢ 1eIbIM MoKa3areieM. buaom 07.11.202
HproToHa )

15 CreneHHast GYHKIMSI C HATYPAJIbHBIM U 10.11.202
[eJIBIM ToKa3aTeneM. E€ cBoiicTBa u rpadux 5

16 KontpomnbHas padora: "CreneHHas GyHKIIHS. 11.11.202
E€ croiicTBa u rpadux" 5
A - -

37 pudmMeTnIecKuii f(opeHB HaATYypaJTbHOMN 13.11.2025
CTETICHU U €0 CBOMCTBA

13 Apudmernueckuit f(OpeHb HaTypajibHOU 14.11.2025
CTETICHU U €0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHH, 17.11.202
COJICpKAIUX CTCIICHU U KOPHU 5

40 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAKCHUH, 18.11.202
COJIepKAIUX CTCTICHU U KOPHU 5

A1 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHH, 20.11.202
COJICpPIKAIIUX CTETIEHU U KOPHHU 5
WppannonanbHble ypaBHeHUs1. OCHOBHBIC 91.11.202

42 METO/IBI PEIICHUS HPPAITHIOHATBHBIX 5
ypaBHEHUH

43 UppauunonansHbie ypaBHeHUs. OCHOBHBIC 24.11.202
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METO/IbI PEIIEHUsI UPPALIMIOHATBHBIX

. )
ypaBHEHHUIT
WppannonansHbie ypaBHeHUs1. OCHOBHBIC 95.11.202
44 METO/IbI PEIICHNS UPPALMOHAIBHBIX 5
ypaBHEHUH
45 PaBHOCHIIbHBIC ITEPEXO/IbI B PEIICHHH 27.11.202
UPPAIUOHATIBHBIX YPaBHCHU I 5
46 PaBHOCHITBHBIEC TIEPEXO/IBI B PEIICHUN 28.11.202
UPPAIMOHAIBHBIX YPaBHEHUI 5
47 PaBHOCHIIBHBIC TIEPEXO/IbI B PEIICHUU 01.12.202
UPPAIMOHATIBHBIX YPaBHCHUI 5
48 PaBHOCHIIBHBIC TIEPEXO/IbI B PEIICHUN 02.12.202
UPPAUOHATIBHBIX YPaBHCHU I 5
CaoiicTBa 1 rpa(buic KOPHSI N-0¥ CTETICHH KaK 04.12.202
49 ¢$yHKIMU 00paTHOH CTENEHU C HaTypaJlbHbIM i
nokasareyieM
CaoiicTBa 1 rpa(pHi( KOPHSI N-0¥ CTETICHN KaK 05.12.202
50 (GyHKIMH 0OpATHOM CTENICHN C HATYPATbHBIM 5
nokasaresieM
.o Nn el
KOHTponLIjaﬂ pabora: "CBoiicTBa U rpaduk 08.12.202
51 KOPHsI n-0ii cTenenu. MpparnoHanbHbie 5
ypaBHeHuUs"
5 CreneHb ¢ paloHAJIbHBIM TIOKa3aTesieM U eé 09.12.202
CBOMCTBA 5
53 CTeneHp ¢ pallMOHAILHBIM ITOKa3aTeNleM B €& 11.12.202
CBOMMCTBaA 5
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CreneHs ¢ pallMOHAIBHBIM [I0OKA3aTEIEM U €€

12.12.202

54 .

CBOMCTBa 5

55 [Toka3arenbHas QyHKIHS, €€ CBOWCTBA U 15.12.202
rpaduk 5

56 Hcnonp3oBanue rpaduka GyHKIAN IS 16.12.202
peuieHust ypaBHEHUI 5

57 Hcnons3oBanue rpaguka GyHKIUH 15 18.12.202
peueHust ypaBHEHU I 5

58 [TokazaTenbHble ypaBHeHHS. OCHOBHBIC 19.12.202
METO/Ibl PEIICHHS TIOKa3aTeIbHbBIX YPaBHEHUI 5

59 [Toka3aTenbHbIe ypaBHeHHs. OCHOBHEIE 22.12.202
METO/IbI PEIICHHS IOKAa3aTeIbHBIX YPABHEHUI 5

60 [MokasarenbHbie ypaBHeHUs. OCHOBHBIC 23.12.202
METO/IbI PEIICHHS TTOKA3aTeIbHBIX YPaBHCHUN 5

61 KonrtponbHas padora: "[lokazaTensHas 25.12.202
¢ynkus. [TokasarensHbie ypaBHeHUS" 5

. 26.12.202
62 Jlorapudm uucna. CoiicTBa jorapupma 5

. 29.12.202
63 Jlorapu¢m uucna. CoiicTBa orapugpma 5

. 30.12.202
64 Jlorapudm uncna. CoiicTBa jgorapudpma .

12.01.202
65 JlecsiTUUHBIC ¥ HATYPAaJIbHBIC JTOTapU(PMBI :
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13.01.202

66 JlecsiTHYHBIE U HATYpaJbHBIE JIOTApUPMBI 6

67 [TpeoOpa3oBaHue BBIPAKCHHUH, COTEPIKALTUX 15.01.202
norapupMbl 6

68 [IpeoOpa3oBaHue BRIPAKESHHUHN, COACPIKAIIIIX 16.01.202
aorapudmbl 6

69 [IpeoOpa3oBaHue BhIPAKEHHM, COACPIKAIIIMX 19.01.202
J0rapuQMbI 6

70 Jlorapupmuyeckast GyHKIHs, €€ CBOHCTBA U 20.01.202
rpaduk 6

71 Jlorapudmuaeckas GyHKIUsA, €€ CBOWCTBA U 22.01.202
rpaduk 6

7 Hcnons3oBanue rpaguka GyHKIUH 15 23.01.202
peueHust ypaBHEHU I 6

7 Hcnons3zoBanue rpaduka GyHKIUH 15 26.01.202
peLICHUs YpaBHEHUI 6
Jlorapudmuueckre ypaBHeHusi. OCHOBHBIE 27.01.202

74 METO/Ibl PEIIECHUS JIOrapu(PMUIECKUX
ypaBHEHUN 6
Jlorapupmuyeckue ypaBHeHusi. OCHOBHbIC 929.01.202

75 METO/IbI peIIeHUs TorapupMUUECKUX
ypaBHEHUN 6
Jlorapupmuyeckue ypaBHeHus. OCHOBHbIC 30.01.202

76 METOJIbI PEIICHHS JIOTapU(PMHIECCKUX 5

ypaBHEHUN
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PaBHOCWIIBHBIE IIEPEXOBI B PELICHUU

02.02.202

77 .
JOrapu(pMHUECKUX YPaBHCHUIN 6

78 PaBHOCHIIBHBIE TIEPEXOIBI B PEIICHUH 03.02.202
JOTapuU(PMHUECKUX YPaBHCHUH 6

9 Konrponbhas pabora: "Jlorapupmuueckas 05.02.202
¢byuxus. Jlorapupmuueckue ypaBHeHus" 6

20 CuHyC, KOCUHYC, TAHICHC M KOTaHTCHC 06.02.202
YHUCJIOBOTO apryMeHTa 6

. CuHycC, KOCHHYC, TAHTCHC M KOTAHTCHC 09.02.202
YHCIIOBOTO apryMeHTa 6

2 ApKCHHYC, apKKOCHHYC U apKTaHT'CHC 10.02.202
YHCIIOBOTO apryMEHTa 6

23 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 12.02.202
YHUCJIOBOTO apryMeHTa 6
TpuroHomeTpuveckas OKpy>KHOCTb, ] 13.02.202

84 ompeieJICHuE TPUTOHOMETPUUIECKHUX (DYHKITHI
YHCIIOBOTO apryMEHTa 6
TpuroHomeTpuieckast OKpy>KHOCTb, ) 16.02.202

85 orpeziesieHue TPUTOHOMETPUUECKUX QYHKIUI 5
YHCIIOBOTO apTyMEHTa

17.02.202
86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 6
19.02.202
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 6
88 OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYIIBI 20.02.202
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6

24.02.202
89 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 6
90 [IpeoOpazoBaHue TPUTOHOMETPUIECCKUX 26.02.202
BBIPAKCHUI 6
o1 [IpeoGpa3oBaHKue TPUTOHOMETPUYECKHX 27.02.202
BBIPAKCHUU 6
9 [IpeoGpazoBaHKe TPUTOHOMETPHIECKHX 02.03.202
BBIPAXKECHUI 6
93 [MpeoOpa3zoBaHue TPUTOHOMETPUICCKUX 03.03.202
BBIPAKECHUN 6
05.03.202
94 Penienne TpUroHOMETPHUUECKUX ypaBHEHUN 5
. 06.03.202
95 Pelienne TpUroHOMETpUYECKUX YPaBHEHUH 6
. 09.03.202
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 6
10.03.202
97 Penienne TpUroHOMETPUUECKUX ypaBHEHUN 5
5 12.03.202
98 PelieHne TpUroHOMETPUYECKUX YPaBHEHUH 6
13.03.202
99 Pemenne TpuroHOMeTpUYECKUX YPaBHEHUN 6
100 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 16.03.202
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6

KonrtponbHas pabdora: "Tpuronomerpuyeckue

17.03.202
101 BBIPAKEHUS U TPUTOHOMETPUYECKUE 6
ypaBHeHus"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS 19.03.202
102 ocjienoBareiIbHOCTE. MeTon 6
MaTeMaTHYECKOW MHITYKIIH
MOHOTOHHBIE U OIpaHUYEHHbIE 20.03.202
103 nocieaoBaTeNbHOCTH. MicTopus aHanuza 6
0ECKOHEUHO MaJIbIX
23.03.202
104 ApudmeTrnueckas mporpeccus 6
24.03.202
105 ['eomeTpuyeckas mporpeccus 6
106 beckoHeuHO yObIBaroIIasi FeOMEeTpUIeCcKas 26.03.202
nporpeccus 6
107 CymMa OeCKOHEYHO yObIBaroIeH 27.03.202
reOMETPUUECKOM Mporpeccun 6
108 JIMHEHHBIN ¥ SKCTIOHEHIIHATIBHBINA POCT. 06.04.202
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB 6
109 JIMHEWHBIN W SKCIIOHEHITMATLHBIA POCT. 07.04.202
Uucno e. DopMyra CIOKHBIX TPOIEHTOB 6
110 Hcnonk30BaHue mporpeccuu sk peuieHusl 09.04.202
peanbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa 6
111 KonTposnbhas padora: "TlocienoBareibHOCTH 10.04.202
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u niporpeccun”

6

. 13.04.202
112 HenpepriBHble QyHKIIUU U X CBOWCTBA 6
113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB 14.04.202
byHKIMI 6
114 CoiicTBa (h)yHKIMIT HEMPEPHIBHBIX Ha 16.04.202
OTpe3Ke 6
115 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA 17.04.202
OTpe3Ke 6
20.04.202
116 Meroa MHTEPBAJIOB ULl PELICHUS HEPABEHCTB 6
21.04.202
117 MeTtoa HHTEpBAJIOB /1JIs peIlIeHHUs] HEPABEHCTB 5
23.04.202
118 Meto MHTEpBAJIOB /U1 PEIICHHUS] HEPABEHCTB 6
119 [IpuMeHeHHe CBOMCTB HEMPEPhIBHBIX 24.04.202
GYHKIMH U1 penieHus 3a1a4y 6
120 [TpumeHeHHe CBOMCTB HEMTPEPHIBHBIX 27.04.202
(GyHKUMH 1715 pereHus 3a1a4 6
28.04.202
121 [TepBas u BTOpas mpou3BOAHBIC (DYHKITMH 6
122 OmnpeneneHne, reOMETPUICCKHIA CMBICIT 30.04.202
MIPOU3BOAHOMN 6
123 Omnpenenenne, GU3NIECKUN CMBICI 01.05.202
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MPOU3BOTHOMN

6

VYpaBHeHHEe KacaTeabHOU K rpaduKy

04.05.202

124
byHKIMHA 6
125 YpaBHEHHUE KacaTelbHOW K TpaduKy 05.05.202
byHKIIUN 6
. 07.05.202
126 [Tpon3BoHBIC ATIEMEHTAPHBIX (YHKIIHHA 6
. 08.05.202
127 [Tpou3BoaHBIE AIEMEHTAPHBIX (PYHKINH 6
128 [Mpou3BoaHAs CyMMBI, TIPOU3BEACHHUS, 11.05.202
YaCTHOTO U KOMIO3UIMH (QYHKIUH 6
129 [MpousBoaHas CyMMBI, IPOU3BEACHMUS, 12.05.202
YAaCTHOTO Y KOMIIO3UIMU (PYHKIHIA 6
130 [Tpon3BoHAS CYMMBI, IPOU3BEACHHUS, 14.05.202
YaCTHOTO U KOMIO3UITUH QYHKITUH 6
15.05.202
131 Kontponbnas padota: "[IpousBoanas” 6
132 [ToBTOpeHue, 0000IICHNE, CUCTEMATU3AIUS 18.05.202
3HaHui: "YpaBHeHus" 6
133 [ToBTOpeHue, 0600IIeHIE, CHCTEMATH3ALIMS 19.05.202
3HaHui: "OyHkun" 6
21.05.202
134 Hrorosast koHTpoIBbHAs paboTa 6
135 HToroBast KOHTpOJIbHAs paboTa 22.05.202
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6

136

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHWH

25.05.202
6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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IPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM

Kon
npoBepsieMor
0 pe3yJibTaTa

1

OBPA30BATEJIbHOM IMPOT'PAMMBI 10 KJIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHON MPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHus

Yucna v BRIYUCICHUS

1.1

OnepupoBaTh TOHATHUSAMHU: pAIMOHATBLHOEC H  JICWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCSITHYHASI IPOOb, MPOIICHTHI

1.2

BoinonusATe  apupmeTHueckue — omepalMM € PAlMOHAIBHBIMM U
JEACTBUTEIBHBIMYU YHCIIAMH

1.3

BoimonsATe npuOIMKEHHBIE BBIYUCICHHS, MCIONB3YsI NMpaBUiIa OKPYTJICHUS,
JieNnaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

1.4

OnepupoBaTh MNOHATHAMM: CTENEHb C LEJIbIM II0Ka3aTeleM, CTaHAAapTHas
¢dopma 3ammMcu JEHCTBUTENBHOTO YHUCIA, KOPEHb HATypalbHOM CTENeHH;
UCIOJb30BaTh MOAXOIAIIYI0 (OpMy 3amucu JICHCTBUTENBHBIX YHCEN I
peueHus IPakTUYECKUX 3a/1a4 U IPEICTaBICHUs JaHHBIX

1.5

OmnepupoBaTh NOHATUSAMH: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJILHOTO YTIIA;
UCIIONIb30BaTh ~ 3allUCh ~ NPOM3BOJBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (QYHKIIUU

YPaBHeHI/IH 1 HCpAaBCHCTBA

2.1

OnepupoBaTh TMOHATHSIMH: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHaiIbHOE, MppalMOHAIIBHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHCHHE

2.2

BoinonHATe mpeoOpa3oBaHUS TPUTOHOMETPUUECKUX BBIPAXKEHUM U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS
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BoimonuATe mpeoOpa3oBaHUs LEJbIX, PALUMOHAIBHBIX M HPPALMOHAIBHBIX
BBIDAKEHUM UM pEIIaTb OCHOBHBIE THIIBI LEJBIX, PAalHOHAIBHBIX W
HUPPALMOHAIIBHBIX YPAaBHEHUN U HEPAaBEHCTB
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HpI/IMeH}ITB YpaBHCHHA U HECPABCHCTBA [JIA PCIICHHUA MAaTCMAaTUYCCKUX 3a/laq U
3ala4 U3 pa3jInIHbIX obOmacreit HAyKH U peaanoﬁ KHU3HHU

2.5

MOI[GJ'II/IpOBaTB p€ajlbHbIC CHUTyallUd Ha A3BIKC anre6pbl, COCTaBJIATHb
BbIpAXXCHHUA, YpPAaBHCHHA, HCPABCHCTBA 110 YCJIOBHUIO 3ajladud, HCCIICIO0BATDH
IMOCTPOCHHBIC MOACJINU C UCITIOJIb30BAHUEM allllapara anre6pLI

OyHKIMH U TpaduKu

3.1

OmnepupoBarh MOHATUSMH: (QYHKIUS, CIIOCOOBI 3amaHus (QYHKIUH, 00JacTh
OTIpeJIeJICHUs] U MHOXKECTBO 3HaYeHHU (pyHKIuH, rpaduk (yHKINH, B3aHMHO
oOpaTHble PYHKIINH

3.2

OmnepupoBaTh NOHATHAMH: YETHOCTh U HEUETHOCTh (DYHKIMHU, HYJIU (PYHKLUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
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3.3 Hcnonw3oBath rpaduku GyHKIUN 11 pEIICHUs] ypaBHEHUIH
34 Crpoutp u unTarth rpaduku JTUHEHHOW (QYHKIWHU, KBaApaTHUYHOW (DyHKIMH,
CTENEHHOHN (YHKIIMH C LEJIbIM TIOKa3aTelieM
Hcnonp3oBate Tpaguku (QyHKIMA JUIs  UCCIENIOBAaHHMS IPOIECCOB |
3.5 3aBUCUMOCTEH TpPH peIIeHUH 334a4 M3 JAPYTHMX Y4eOHBIX NPEIMETOB H
peanbHOM JKU3HHU, BBIpaXKaTh (HOPMyJIaMH 3aBUCUMOCTH MEX/Ty BETUINHAMHU
4 Hagana maTemaTuueckoro aHanmsa
41 OnepupoBaTh MOHATUSMHU:  TOCIENOBATENbHOCTh, apudMeTH4ecKas U
' F€OMETPUYECKAs MPOrPECCUU
49 OnepupoBaTb NOHATUAMU: OECKOHEYHO YyOBIBalOIIas TreoMeTpudecKas
' nporpeccus, cyMMa 6€CKOHEYHO yObIBAIOIIEH T€OMETPUUECKON TPOrPeccuu
4.3 3amaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp3oBaTh CBOMCTBA IOCIEAOBATEIBHOCTEH U MPOIPECCUN Ul PELICHUS
' peaJIbHBIX 3314 IPUKJIAJHOTO XapaKTepa
5 MHoOkecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi OMHUCAaHUs pPeabHbIX
' MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB
53 OnepupoBatb MOHSTUAMM: OIpe/ieNICHueE, TeopeMa, CIIEJICTBHE,
JI0Ka3aTeJIbCTBO

ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA 10 KJIACC

Kon
1

IIpoBepsieMbIii 3J1€MEHT COACPKAHUS

Yucna ¥ BEIYUCICHUS

1.1

Panmonaneupie  uucna. OOBIKHOBEHHbIE M JI€CATUYHBIE JApoOU, MPOLEHTHI,
OecKOoHeUHbIe Nepuoauieckue Apodu. ApudMeTHIecKre onepaly ¢ paluoHaIbHBIMU
qucliaMu, IPeoOpa3oBaHus YUCIOBBIX BhIpakeHUil. [IpuMenenue apobdeii u MpoueHToB
JUIS pellieHus] MPUKIIATHBIX 337a4 U3 Pa3IMYHBIX OTpacieil 3HaHUI U peabHOM KU3HU

1.2

JlelicTBuTenpHbIe yncia. PaimonaabHbie M UppaliioHaIbHBIC Ynciaa. ApupMETHISCKUE
ornepanuy C JAeUCTBUTENbHBIMU 4YHciaaMu. [lpuOmkéHHble BbIYMCIEHUS, MpaBuUiia
OKpPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYMCICHUN

1.3

Crenensb ¢ neipM nokasarteneM. CtangapTHas Gopma 3ammcu IeHCTBUTEIHHOTO YUCTIA.
Ucnons3zoBanue nmomxossmieii ¢GopMbl 3aMCH JTEUCTBUTEIBHBIX YHUCEI ISl PEIICHUs
MPaKTUYECKHX 3a/1a4 U TPEJICTABIICHUS TaHHBIX

1.4

Apudmernueckuii KOpeHb HaTypalbHOW cTerneHH. JleHcTBHS ¢ apudMeTHIecKuMu
KOPHSIMU HAaTypaJIbHOM CTEIIEHU

1.5

CI/IHyC, KOCHMHYC W TaHTCHC YHUCIIOBOI'O apryMcHTa. ApKCI/IHyc, APKKOCHUHYC,
APKTAHT'CHC YU CJIOBOI'O apryMeHTa

ypaBHeHI/IH 1 HCpaBCHCTBA
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2.1 ToxxmecTBa U TOXXIECTBEHHBIC TPEOOPA3OBAHMS
29 [IpeoOpa3oBaHye TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' hopmyJIbI
)3 VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
HUHTEPBAJIOB
2.4 | Pemenue nensix 1 ApoOHO-pALMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 Pemienue nppanyoHanbHbIX YpAaBHEHU 1 HEPABEHCTB
2.6 Pemenne TpuroHoMeTpru4EeCKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKUX 3a]a4 U 3a]1a4 U3
' pa3IMyYHbIX 00JacTel HayKu U peasbHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oynkuysa, crmocoobl 3amaHus (pyHkmuu. I'padukx pyHkimu. B3aummHO 00paTHBIE
' byHKIHH
39 Ob6nacTe ompeneiaeHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢yHknum.
’ [IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKUIUN
33 CreneHHast QyHKIHUS ¢ HATYpaJbHBIM U IENBIM TOKa3areneM. E€ cBolicTBa u rpaduk.
' CaoiicTBa ¥ rpaduK KOpHS 77-0l CTETIEHU
3.4 Tpuronomerpuueckass OKpPYKHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (QYHKUIUI
' YHCIIOBOTO apryMeHTa
4 Hagana maTemaTnyeckoro aHanmsa
41 IlocnegoBaTenbHOCTH, CHOCOOBI 3aJaHHMS IOCIEAOBATEILHOCTEH. MOHOTOHHBIE
’ [IOCJIEI0BATEIbHOCTH
Apudmernueckas U TreoMeTpuuyeckas Mmporpeccu. beckoHeuHo yObIBaromias
4 | TeOMeTphdeckas Mporpeccus. Cymma OeckOoHEYHO YOBIBarOIIEH TIeoOMEeTpUYECKOn
' nporpeccuu. @dopmyna CIOXKHBIX NPOLEHTOB. lcnonb3oBaHuE NPOTPECCHH  JUIS
peuIeHus pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
MHoxecTBO, omnepauuyd HajJ MHoKecTBamu. Jluarpammbl Oilinepa — BeHHa.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOXKECTBEHHOIO —ammapara Juld ONMCAHUS PEaJIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEILICHUH 33Ja4 U3 IPYTHX YUeOHBIX TPEIMETOB
5.2 | Onmnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIBCTBO

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOH OBPA30BATEJIBHOMN MPOT'PAMMBI CPEJTHEI'O

OBUHIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TpeOOBAHUS K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOH 00pa30BaTeJIbHOI MPOrpaMMBbl CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHusi

1 Bnagenue MeronaMu J0Ka3aTeNbCTB, aJlOPUTMAMM pEIICHUS 3a]ady;
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yMeHrue (OpMYJIHpPOBATh W ONEPHPOBATH MOHATHUSAMH: ONpEICIICHHE,
akcuoma, Teopema, CIEACTBHe, CBOWMCTBO, MPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYIUPOBATH
o0paTHOE M TPOTHUBOIMOIOXHOE YTBEPXKICHHE, MPHBOIAWTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh MCTO/J MaTeMaTHUECKOU WHAYKIWH,
MIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYXKICHHS TPU PEUICHUU 3a]1a4, OIICHUBATh
JIOTUYECKYIO  IPaBUJIBHOCTb  PACCyKICHHUM; yMEHHE OIEepUpPOBATH
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OIICpallii HaJ MHOXXCCTBAMMU,
YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN — ammapar Ui
OIMMCaHuA PCAJIbHBIX IMPOLECCOB U SIBJICHUN U npu pCIICHUU 3a41a4, B TOM
qHCIIe U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH OHSATHSIMH:
rpad, cBs3HBIN rpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH, YMEHHUE 33/1aBaTh
W ONUCHIBATH Tpadbl pa3IMYHBIMU CITOCOOAMHM; MCIIOJIB30BaTh Tpadbl Mpu

peUICHUHA 3a/1a1

YMmenune OINICPpHUPOBATH TIOHATUAMMU: HATYpPaJIbHOC 4YUCIIO, LCJIOC 4YHCIIO,
CTEIICHb C IEJIBIM TI0Ka3aTelleM, KOPpEeHb HAaTypalbHOW CTEIICHH, CTEIEHD C
paloHaIbHBIM MOKAa3aTeNIeM, CTETeHb C JACHCTBUTEIBHBIM MOKA3aTENIeM,
jmorapudM dYHCIA, CHHYC, KOCHHYC M TAaHIEHC MPOU3BOJIBHOIO YHUCIIA,
OCTaTOK [0 MOJIYJII0, PAaIMOHAIBHOE YHWCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXXCCTBAa HATypaJbHBIX, NOCJIbIX, pPAlUOHAJIbHBIX, I[CﬁCTBHTCJIBHLIX
YHCeNT, YMEHHE HCITOB30BaTh MPU3HAKHU JACTUMOCTH, HAUMEHBIITHA OO
JeNUTeNh W HauMeHbIee oO0Ilee KpaTHOoe, airoput™ EBknmma mnpu
pEeIICHUN 3aJa4, 3HAKOMCTBO C pas3IMYHbBIMH IO3MIHUOHHBIMU CHUCTEMaMU
CUHMCJICHUS; YMEHHE BBITIOHATH BRIYUCICHHE 3HAYCHUN U MIPEOOpa3OBaHHUS
BBIPOKCHUI CO CTENEHSAMHU U JiorapupmMamu, mpeodpazoBaHusi IPOOHO-
palMOHANIPHBIX ~ BBIPAKEHUI, yMEHUE  ONEPHPOBATH  MOHATHIMU:
MOCIIE0BATEIBHOCTh, apu(METHUECKass TPOTPECCHs], TEeOMETpUIecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIasi T€OMETPUYECKash IPOTPECCHs;
yMEHHE 3a/laBaTh IMOCIEAOBATEIBLHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE
YHCII0, CONPSOKEHHBIC KOMIUICKCHBIC YHCIIA, MOJAYJIb U apryMEHT
KOMIUIGKCHOTO ~ 4ucia, ¢GopMa  3aliCH  KOMIUICGKCHBIX — YHCET
(reomeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeTh
MPOU3BOIUTH apuPMeTHUeCKUe JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
IMPUBOJUTE HNPHUMEPHI UCIIOJIE30BAHHUA KOMIIUICKCHBIX YHCEII; OINCPUPOBATH

NOHATUSAMM:  MaTpuma 2x2  u  3x3,  onpeaeiauTesb  MaTpPHIIbL,
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reOMEeTPUUYECKUN CMBICI ONPEIETUTENS

YMeHue onepupoBaTh MOHATHUSAMHU: palOHANbHbIE, HpPpPALUOHATIbHBIC,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUICCKUE
ypaBHEHHS ¥ HEPaBEHCTBA, WX CHUCTEMBI, YMEHHE OIEPHPOBATH
MOHSITUSIMH: TOXJAECTBO, TOXKIECTBEHHOE IMpeoO0pa3oBaHUEe, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YypaBHEHWW ¢ HEPABEHCTB, PABHOCHILHOCTH
ypaBHEHM, HEpPAaBEHCTB M CHCTEM; yMEHHME peuiaThb ypaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C TMOMOUIBIO PA3IMYHBIX NPUEMOB; peIIATh
ypaBHEHHs, HEpaBEeHCTBA M CHUCTEMBl C [apaMeTpoM; MPUMEHSTh
ypaBHEHUs, HEPaBEHCTBA, MX CHCTEMBI JIi PEIICHHS MaTeMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MNOHATUAMU: (QYHKIMS, 4YETHOCTh (YHKLUH,
MEePUOANYHOCTh (YHKIIUH, OTPAHUYCHHOCTh (DYHKIHUHU, MOHOTOHHOCTH
GyHKIHH, SKCTpeMyM (QYHKIUH, HauOOJblllee W HAUMEHBIIEE 3HAUCHHUS
(GYHKIIMM Ha TMPOMEXKYTKE, HENpepbIBHAs (DYHKIIHMS, aCHMOTOTHI rpaduka
¢byHKIMHU, TIepBas U BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUI H
(U3UYECKU CMBICT TPOW3BOJHOM, TEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaJl; YMEHHE HAXOJUTh ACHUMMTOTHI rpaduka (QyHKIUU; yMEHUE
BbBIYUCIIATH IMPON3BOAHBIC CYMMEI, IMPOU3BCACHUA, qaCTHOT'O u
KOMIIO3UIIUN (YHKIIMHA, HAXOJWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMW; yMEHHE HaXOMUTh MPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKITHIA;
YMEHHE WCIIONIb30BaTh MPOU3BOJIHYIO JUIA UCCIENOBaHHA (YHKIIHH,
HaXOAWUTh HauOONbIINE W HAUMEHBIIUE 3HAUYCHUS (YHKIHIA; CTPOUTH
rpadUKi MHOTOWICHOB C HCIIOJB30BAaHUEM armapara MaTeMaTHIeCKOTO
aHalnM3a; NPUMEHATh MPOU3BOAHYIO [UIS HAXOXKACHUS HAWIYUIIEeTO
peliCHUd B MNPHUKIAAHBIX, B TOM YHUCIC COIHUAIIBHO-3KOHOMHWYCCKUX U
bu3nvecknx 3aJa4ax; HAXOJUTh TUIOIMAAN U 00BEMBI (UTYDP C MTOMOIIBIO
HHTCrpaaa;, NpUBOAWUTL HNPHUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 TU(depeHITnaTBHBIX YpaBHEHUIH

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk QyHKIMH, oOpaTHas QyHKITHS,
KOMMO3UIUS (DyHKIMHA, JMHeHHas QyHKUWS, KBaJIpaTudHas (QYHKLUS,
panroHanbHast (QYHKIWS, CTETeHHass (QYHKIWSA, TPUTOHOMETPUYECKHE
GbyHKIUN, OO0paTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, MOKa3aTeabHas U
norapupmuueckas (YHKIHH; yMEHHE CTPOUTh TpapuKd H3YyYSHHBIX
GyHKIMA,  BBINOJHATH  TpeoOpa3oBaHus  TpadukoB  (QYHKIIUH,

MCIOJIb30BaTh TPa(UKH Ui W3YYEHHs MPOLECCOB M 3aBUCHMOCTEH, MPHU
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pelIeHNH 3aJad U3 JAPYruX y4eOHbIX NPeAMETOB M 3a/ady U3 peabHOU
KHM3HM; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXJy BEJIWYMHAMU;
UCIOJIb30BaTh CBOMCTBA U rpaduku (PyHKUMN Ui pelleHUs ypaBHEHUM,
HEpaBEHCTB M 3a/ady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YNPABIECHUS JUYHBIMU U CEMEHHBIMU
(buHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpaBHEHHs, HEpAaBEHCTBA U HUX
CHUCTEMBI IO YCJIOBHIO 3aJaud, HMCCIEJOBATh IIOJIYYEHHOE pELIEHUE U
OLICHMBATh IPaBAOINOJ00HOCTh PE3YJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallMd Ha $S3bIKE MATEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHHUs, HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1auM, UCCIIEA0BaTh
MOCTPOCHHBIE ~ MOJEJIM €  HCIOJb30BAaHUEM  ammapaTta  ainreopsl,

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu]MeTHdecKkoe, MeIraHa,
HauOoJIpllIee U HAUMEHbILIEe 3HAUYEHUs, pa3Max, AUCIEPCHUsi, CTaHAApTHOE
OTKJIOHEHHE 4YMCJIOBOro Habopa; yMeHHE H3BJIeKaTb, MHTEPIPETUPOBATH
uH(pOpMalLlnIO, MPEICTAaBICHHYIO0 B TaOJIMIaX, Ha AMarpaMMax, rpapukax,
OTPa)KAIOILYI0 CBOMCTBA PEAIBHBIX MPOLECCOB U SIBJICHWM; IPEICTaBIIATH
MHPOPMALIMIO C TOMOIIBIO TabJIWII W JuarpaMM; HCCIEI0BaTh
CTaTUCTHYECKHE JAaHHBIE, B TOM YHUCIE C NPUMEHEHUEM TIpapuuecKux
METOOB M 3JIEKTPOHHBIX CPEJCTB; rpa)uuecku UCCIeI0BaTh COBMECTHBIE

HaOJII0/IEHUS C TIOMOIIBIO JUarpaMM pacceMBaHUs U TMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUAMU: CIYYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpapUUeCKUX METOJO0B; IMPUMEHATh
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyJy IOJIHOM
BepOSTHOCTH, Gopmyiy bepHymn, komOuHaTOpHBIE (aKTHl U (OPMYIIBI,
OLIEHMBAaTh BEPOSITHOCTU pPEATbHBIX COOBITHH; YMEHHME OIEepUpOBaTh
NOHATUSMM:  CiIy4ailHass BEIMYMHA, pACHpPEIENICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKoe OXHJaHue, JUCHEpCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyyallHOM  BENUYMHBI, (YHKLUUMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEIbHOIO0 M HOPMAJILHOTO paclpesiesieHuil; yMeHue
HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieieHuil s pelleHus 3a/1ad;

3HAKOMCTBO C IOHSTHSIMU: 3aKOH OOJIBIINX qucel, MCTObI BLI60pO‘-IHBIX
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HCCIEAOBAHUM; yMEHUE MPUBOAUTH IPUMEPBI MPOSBICHUS 3aKOHA
OOJBIIUX 4YHUCENl B MPUPOAHBIX W OOINECTBEHHBIX SIBICHUAX; YMEHUE
OTIEpUPOBATh TOHATHIMHU: COUYETAHUE, MEPECTAaHOBKA, YHCIIO COYETAHUH,
YHCIO  TepecTaHoBOK, OuHOM  HplOTOHa; yMeHHE  NPUMEHSTh
KOMOHMHATOpHBIE (DAKTHI U PACCYXKACHUS JJIsl PEIICHUsS 3a/1a4; OI[CHUBAThH
BEPOSATHOCTH PEaJbHBIX COOBITHIL; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IMOHSATUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BETUYHMHA YIJIa, IJIOCKUH YroJl, ABYTrpaHHbIN
yIoJ, TPEXTPAaHHBIN yTOJ, CKPEIIMBAIOLINECS NpsSIMble, apalieIbHOCTh U
MEePIEHANKYISIPHOCTh TPSAMBIX W IUIOCKOCTEH, yTrOJl MEXIy MPSIMBIMU,
yrol MexXay TpsSMOM M IUIOCKOCTBIO, YTONl MEXIy IJIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIAYy MPSIMBIMH,
paccTosiHue MEeXAY IJIOCKOCTSMHU; YMEHHUE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 M3y4eHHbIe (PAKTBI U TEOPEMBI IUIAHUMETPUHU; YMEHHE OIEHUBATH
pa3Mepbl OOBEKTOB OKPYIXKAIOIIET0 MHpPA; CTPOUThH MaTeMaTHYECKUE
MOJEJIM C TOMOILIBI) T€OMETPUYECKUX MOHATHUM W BEJIWYUH, pelaTh

CBA3aHHBIC C HUMHU NPAKTHUYCCKUEC 3aJa9U

10

YMeHue onepupoBaTh MOHATHAMH: IUIOHIAlb (QUIYpbl, 00BEM (UTYPBI,
MHOTOI'PAaHHMK, MPaBUJIbHBII MHOTOTPAaHHHUK, CEYEHHWE MHOTOTPAHHUKA,
Ky0, Tapaienenures, Npu3Ma, NHpamMuaa, (Urypa M TOBEPXHOCTD
BpallleHHs, LUMIMHApP, KOHyc, wmap, cdepa, miomans chepsl, IUIOMmAIb
MOBEPXHOCTU NHPAMHUIBI, MPHU3MBI, KOHyca, LWIMHApa, 00BEM KyoOa,
MPSIMOYTOJIBHOTO  MapajuleNienuneaa, MUPaMHJIbl, TMPU3MbI, LHIUHAPA,
KOHycCa, 1Iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHYyCa U LWIMHIPA,
napajyieJIbHble OCH WJIM OCHOBAHUIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromascs cdepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpAILEHMs], UX CEUEHHs], B TOM YUCJIE€ C TIOMOIIbIO IEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATh CBOWCTBA I'€OMETPUUECKUX (UTYp, CaMOCTOSATEIBHO
(GbopMyIIMpOBaTh ONpeAeNeHUs] U3y4aeMbIX (PUTYyp, BBIABUTATH TUIIOTE3BI O
CBOMCTBaX M IMpPHU3HAKAX TE€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WM
OlpoBepraTh MX; YMEHHE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pasNMYHBIM IMPU3HAKaM, BBIIOJHATh HEOOXOJUMBIE JIOMOJIHUTEIIbHBIE

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
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napajuieNIbHbId TIEPEHOC, CUMMETPHs Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOpOT, mpeoOpa3zoBaHue MOa00US, TOAOO0HBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIE W IMOJOOHBIE (GUTYpBL, B TOM YHCJIE B TPUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
pelIeHNH 3ajad; HaXOJUTh T€OMETPUYECKHE BEIMYMHBI ([UIMHA, YTOI,
oAb, 00bEM) TIPU PEUICHUH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB H
U3 pearbHOM KM3HM; YMEHHE BBIUUCIATH T€OMETPHUECKUE BEINUYMHBI
(mHA, yTOJN, IUIOMIAAh, OOBEM, IUIOMIA/h TOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbe (OPMYJBI M METOJbl, B TOM YHUCIIE: IUIOIIAAb HMOBEPXHOCTU
UpaMubl, MPU3MbI, KOHYyCa, LWIMHJpA, IJouaas chepsl; o0bEM Kyoa,
NPSIMOYTOJIBHOTO ~ MapajUleNieNuIe/ia, IHPAMUAbI, TMPHU3MBI, ITUIXHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB MOAOOHBIX (pUryp

12

VYmenue ONneprupoOBaTh MNOHATUAMU: MPAMOYTOJIbHAA CUCTCMa KOOPAWHAT,
BCKTOpP, KOOPpAMHATBI TOYKH, KOOPAHWHATBI BCKTOpd, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0KCHUC BCKTOpa II0 6a3ncy,
CKaJIIpHOC IPOU3BCACHUEC, BCKTOPHOC IIPOU3SBCACHHE, YTOJI MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ n KOOpI[HHaTHLIf/'I METOJ

AJI pCIICHHA TCOMCTPHUYCCKUX 3a/]ad U 3aaa4 JPYyrux y‘~I€6HBIX npeamMcToOB

13

Vmenue BBI6I/IpaTI) HO)IXOI[?IHII/II\/'I MCTOJ AJId pCHICHUS 3aaa4ui, TIOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3YYCHHU NPHUPOAHBIX U O6II.I€CTB€HHBIX
mponeccoB Hu SIBJIGHI/II;'I; YMCHHUC pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB

MaT€MaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPbI MATEMATUYCCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU

INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMUS
1 Ywuciia ¥ BEIYUCICHUS
1.1 Harypanbnbie u nenbie ynucna. [IpusHaku 1eIUMOCTH HENbIX YUCEeT
12 Panmonansupie uucna. OOBIKHOBEHHBIE H  JIECATUYHBIE JApOOW, TIPOICHTHI,
' OCCKOHEYHBIC TTEPUONUECKHE 1podH
13 Apudmernueckuii KOpeHb HAaTypalbHOW cTereHH. JeHcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJlbHOMN CTETICHU
L4 Crenens ¢ 1enbiM okaszareneM. CTeneHb ¢ pallioHaIbHBIM Moka3arenaeM. CBolicTBa
' CTCIICHH
1.5 CHHYyC, KOCHHYC M TaHT€HC WYHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
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apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecsTuuHble U HaTypalbHbIE JOrapu(Mbl
JelictButensHble 4YHclia. ApudmeTuueckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 yuciaamu. [IpuOnmxEHHble BEIYUCICHHS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN
1.8 [IpeoOpazoBanue BoIpaKeHUN
1.9 KommnekcHsle uncna
2 VpaBHEHHUS 1 HEPABEHCTBA
2.1 Henblie u 1poOHO-paIiOHAIBHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUSA
23 TpuronomeTpuyeckre ypaBHEHHUs
24 [TokazarenbHble U TIOrapu(pMUUECKHE YPAaBHEHUS
2.5 Henble n 1poGHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOTapU(MUUECKIE HEPABCHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucremspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU
2.11 Matpuia cuCTEMBI JIMHENHBIX ypaBHEHUI. ONpenenuTesb MaTPULIbL
3 OyHKIWH U TpaduKu
31 Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynxuuu. B3anmHo oOpaTHbIe
' ¢bynkiuu. YétHeie u Heu€THBIE QyHKIMH. [leproandeckue GyHKINN
OOnacte ompeneneHuss M MHOXKECTBO 3HadeHuM @yHkuuu. Hymm ¢yHkuun.
12 [IpomMexxyTki  3HAKONMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
. MakcumMyMbl U MUHUMYMBI (QyHKUuM. HanGonbliee M HauMeHbllee 3HAUYEHUE
(yHKIUY Ha IPOMEKYTKE
13 CreneHHas (QyHKUMS C HATypajJbHBIM M LEJIbIM IoKa3aTterneMm. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 7-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noxa3zarenbHas u norapudmMudeckas GyHKIIUU, X CBOHCTBA U TpaduKH
16 Toukn paspeiBa. AcumnTorel rpaduxoB ¢yHkuui. CBoiicTBa  GyHKIU,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEH
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3.8

Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB

4 Hayana maTemaruueckoro ananusa
4.1 [IpousBonnas ¢pyukiuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIMMA
[IpuMeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOOJIbIIEro U HAUMEHBIIEro 3Ha4YeHHUs (YHKLUU Ha
OTpE3Ke
4.3 [TepBoobpasnas. UuTerpan
5 MHoOXecCTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. [narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTH BpalICHUS
7.5 Koopannats! 1 BEKTOPEI
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» Marematuka. AnreOpa 1 Hadajia MaTeMaTudeckoro ananusa; 10 kiacc. yriayOneHHoe o0y4ueHue
Mep3snsak A.T'., Homuposckuii I.A., ITonskoB B.M.; nox penaxuueit [logonsckoro B.E.
OOmiecTBoO ¢ orpaHudeHHON 0TBeTCTBeHHOCTHIO M3narensckuii ieHTp « BEHTAHA-T'PA®y;
AxunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

* MaremaTuka. Anrebpa v Hadasia MaTeMaTHYeCKOTo ananu3a; 11 kmacc. yriuy0iaeHHoe o0yueHue
Mepsnsik A.T'., Homuposckuii J[.A., ITonsaxoB B.M.; noxa penakuueii [Togonsckoro B.E.
OOmiecTBO ¢ orpaHuueHHON 0TBEeTCTBeHHOCTHIO M3narensckuii ieHTp « BEHTAHA-TPA®y;
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

* Marematuka. ['eomerpus; 11 knace. yriryonennoe oOyuenre Mepansak A.I'., HomupoBckuit
H.A., TTonsxkoB B.M.; non penakuueit [lomonsckoro B.E. O0miecTBo ¢ orpaHn4eHHON
otBeTcTBeHHOCTHIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkiionepHoe o0111ecTBo
«3narenscTBO «IIpocBemienne»

* Marematuka. ['eomerpust; 10 knace. yriryonennoe oOyuenne Mepansak A.I'., HomupoBckuit
H.A., TTonsxkoB B.M.; non penakuueit [lomonsckoro B.E. O0miecTBo ¢ orpaHn4eHHON
otBeTcTBeHHOCTHIO M3narennckuii neHTp « BEHTAHA-I'PA®»; AkiionepHoe o0111ecTBo

«3narenscTBO «IIpocBeienne»
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