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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJBbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YnBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucUUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  fA3BIKOM COBPEMEHHOW HayKH, KoTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHAMU (U3MKM, XMMUHU, OUOJOTHM, ITOHMMAaHHUs OCHOBHBIX
TEHJEHUUH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMH ajareOpbl 1 MaTeMaTHYeCKOro aHalu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOIBI0 UHAYKLMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET KpPEaTHBHOE W KPUTHUYECKOE
MBIILUICHHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIU3a»
oOyyaroluecs: IMOJIy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MaTEeMaTHYECKMX MOJIEJEH pealbHbIX CUTYallMi, HWHTEPIpPETAlMM IOJIY4YE€HHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak udepe3 ydeOHbI Marepuall, CIOocOOCTBYIOUUN (OPMHUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meroauku oOydeHus anredpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKUT
JeSTeIbHOCTHBIN PUHIUI O0yUEHUSI.

B ctpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BeMUCIHECHUs», «DyHKIMM 1
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTHueckoro anaiausa», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE CO/EPKATEIBLHO-METOAWYECKUE JIMHUUA H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra W TOCTENEHHO HAaCHIIIAsACh HOBBIMU TeMaMHM M paszjenamu. JlaHHBIA y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKU aHaIus3,
TEOpHsl MHOXECTB, MaremMaTrhyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE NMPU H3YUYEHUU Y4eOHOro Kypca, AJis pelieHus
CaMOCTOSITENIEHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3ajaud, a 3aTeM HHTEpIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4dyaToO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHBI€ BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUA, pa6OTaTb C MaTeMaTNu4YcCKNUMHU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOECTB PaCCMaTPUBAIOTCsl CBOMCTBEHHBIC €My CIIECIU(PHUSCKUE 3aa4l M ONEpalluu: JACJICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW CTEIIEHW Ha  MHOXECTBE  KOMIUICKCHBIX  4YHCel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEaIbHOIO MUPa, IIUPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a/1adu. B pe3ynbpraTe 00ydaromumecs: OBJIaIeBaloT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHUA IIHPOKO HCIOJB3YHOTCA IpPU HUCCICAOBAHNU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJIHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
pPaluOHAJIbHBIX, HPPAIHUOHAJIBHBIX U TPUTOHOMETPUUCCKHUX BI)Ipa)KeHI/Iﬁ, a TaKXKe BLIpa)KeHHﬁ,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
o0y4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PACCYXICHHU, paOOThl ¢ CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]a4, HATJISIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAM4YecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapUPMHUUECKOW ¥ TPUTOHOMETPUUYCCKUX (DYHKIUH, MX CBOMCTB M TpadUKOB, UCIIOIb30BaHUE
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKUM aHAJM30M, TaK M C pEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuEe yaensercs (QOPMUPOBAHHIO YMEHHUS BbIpaxaTb (QopMylaMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYHUHAMH, UCCIICIOBATH MOJYYCHHbIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ'IPI‘-IHOﬁ (1)0pMe:
aQHAJTMTUYECKON, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



ConepxatenpHas nuHUs «Hadama mMareMaTHUeCKOTo aHaIN3a» MO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK W MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaromuMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HarOOJIbIIINE U HAUMEHBIIINE 3HAYCHUS, BBIYMCIATH TUIOMaan Guryp u oObEMBI TeJ, HaXOAUTh
CKOPOCTH W YCKOpEeHHs TporieccoB. [laHHas cojaepkaTelbHasl JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYEeCKHX MOJIENCH peaabHBIX CHUTYyallui, I03BOJISET
HAXOJWTh HAWIy4Illee PENICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-IKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHUYECKOTO aHaJii3a CHOCOOCTBYET pa3BHTHIO
a0CTpaKTHOTO, (OPMAITBHO-JIOTUYECKOTO U KPEaTUBHOT'O MBINIICHUS, (OPMUPOBAHUIO YMEHUI
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIONINXCS Pe3yIbTaTax, MOJYUCHHBIX B XOJ/Ie Pa3BUTH MAaTEMATHKU KaK HAYKH, U
00 X aBTOpax.

ConepxatenpHo-MeToAMYecKast JuHUA «MHOXeCTBa M JIOTMKa» BKIOYaeT B ce0s
DJIEMEHTHl TEOPHH MHOXXECTB W MAaTEeMaTHYeCKOW JIOTUKH. TeOopeTUKO-MHOKECTBEHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC NIKOJBLHON MaTeMAaTHKH W MPEIaraloT Hawmbolee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMNA BCE pa3/ieibl MAaTEeMAaTUKU U ©€ TPUIIOKCHHUU, OHHU
CBSI3BIBAIOT Pa3HbIC MATEMATHUECKUE TUCIMILIMHBI U UX MPHIOKEHHS B enHOE 1enoe. [Toaromy
BaXHO JIaTh BO3MOXXHOCTh OOyYaromeMycss IMOHUMAaTh TEOPETHKO-MHOKXCCTBCHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTHKH M HCIIOJIb30BAaTh €ro I BBIPAKCHHSI CBOMX MbICIed. J[pyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMW W  CJICIOBAHUE OINPENCICHHBIM IpaBWJIAM TIOCTPOCHHUS  JIOKA3aTEelbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MaTeMaTHYCCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUST 00YYarONINXCsI, MO3BOJISIET UM CTPOUTH CBOW PACCYXICHHUS HA OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B ydeOHOM Kypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHaiu3a» MPHCYTCTBYIOT
OCHOBBI ~ MaT€MaTHYeCKOr0  MOJCITUPOBAHUS, KOTOpPbIE  TPU3BaHBI  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pealbHBIX CUTYaIlud, WCCIEIOBAHUS ITHUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJyUYEHHBIX pe3yabTaToB. Takue 3afaHusl BIUIETEHbI B KaXABIH W3 pa3lie]IOB MPOTPaMMBbl,
MOCKOJIbKY BECh MaTepraji y4eOHOTO Kypca MIUPOKO UCTOIB3YeTCs JUIS PEIICHUS TPUKIIATHBIX
3amad. llpm pemeHWM peadpbHBIX MPAKTUYECKHX 3a7ad  OOydYaroluecs pPa3BUBAIOT
HAOOIaTEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPTaHU3YeTCsl B MPOIIECCE M3YUCHHS BCEX TEM YIeOHOTO
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJIUTCS
B 10 KJ1acce — 168 4acoB (5 4acoB B HEJIETIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIIeHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAylb AEUCTBUTEIBHOIO 4YMCIA U €0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3allACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHU S JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUHIIbHBIE YpaBHEHUS U ypaBHEHHUs-CIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUH, COIEPIKALIUX CTENEHH U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOIbI pEHICHUS JIOTapHU(PMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBI0 MAaTPHUIL U ONPEAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocoObl 3amaHus QyHKuuM. B3anmuo oOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. UErHbie n HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. ITpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM IOKazareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHUs ypaBHEHHH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIeI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKou
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETPHUECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy GpyHKIHUH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julsd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOYdYalONMIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MAaTEMAaTHUYECKUX OCHOBAX



(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCH U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSMHU ¥ HA3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUKMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, HUCIOJb30BAHUE OTHUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME  JYXOBHBIX ILIEHHOCTEH  pPOCCHHCKOr0  Hapojaa, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH>KEHUI HAyKHM U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUICHUH, pPaCCyKIEHUH, BOCIPUUMYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pErylsapHas (u3nueckas akTUBHOCTB),
($u3HYEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IIECHHOCTH TPYI0Jt00Us, HHTEpEC K pa3nyHbIM chepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOP Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKAloleh cpefibl, TIIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YEJIOBEUECKOW NESITeIbHOCTH, ATANOB €€ Pa3BUTHSA W 3HAYUMOCTH ISl Pa3BUTHS ITUBUIIM3AINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue geiicTBUA:



BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUIeHHA U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, MpeasiaraTb KPUTEPUU Ui BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (IIpsIMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboliee MOAXOMANIMA C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEeUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BAaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH Je(UIUTHI HHPOPMAILINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIst
pelIeHus 3aa4H;

BbIOUpaTh MHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATh HMHPOPMAIMIO PA3JIUYHBIX BHIAOB U  (QopMm
IpeJICTaBICHHUS;

CTPYKTypupOBaTh  WHGOpPMAIUIO, TPEACTaBIATh €€ B  Pa3IUyYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBAaTh HAAE&KHOCTh HWHGOPMAIMM IO CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCHpI/IHI/IMaTB nu (bOpMy.]'IPIpOBaTI) CY)KJIGHI/ISI B COOTBCTCTBUU C yCJ'IOBI/IHMI/I n nejrsaMu
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I$[ B yCTHBIX U IIUCBMCHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAY peHICHHs 3aJayd, KOMMEHTHUPOBATh TOTyYCHHBIN
pe3ynbTarT;



B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOUW TEMBI, MPOOIEMBI,
peLHaCMOI\/'I 3aa4y, BBICKA3bIBATb HMJACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHUA, COIIOCTABJISITL CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOJICTBO
MIO3UIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIIATh PE3YJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHHMs, IMPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad4 [pPE3CHTAlMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHble YUeOHbIE 1eCTBUSA

Camoopranuszanus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(DOPMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

IPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NPH PEHICHWH 33/1a4H, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3ysbTaTa IEIM M YCIOBHUSM, OOBSICHITH MPUYHHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHSI Pe3yJIbTaTOB JEATENIbHOCTH, HAaXOAWTh OWIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, OTOBApUBATHCS, OOCYKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aNMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOT 0 aHAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHATIBHOE YHCIIO0, OECKOHEUHAs! TIepruoanyecKas
Ipo0b, MPOLEHTHI, UPPALUOHATIBLHOE YHMCIO, MHOXKECTBA PAI[MOHAJIBHBIX U JIEHCTBUTEIBbHBIX
qKCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PeLCHHsI PUKIAIHBIX 3314 U3 Pa3IMYHbIX OTpaciieit
3HAHWH U peasbHOM )KU3HU;

NPUMEHSTh NPUONKEHHBIE BBIYMCIEHUS, MpaBWJIa OKPYIJIEHHUS, MPUKUAKY M OLIEHKY
pe3ysbTaTa BHIYUCICHUH];



CBOOOJTHO ONEpUpPOBATh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PElIeHHs NMPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcia, OECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOI'O apryMeHTa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTHh pa3IMYHbIE METOJbl PELICHHS PAlMOHAJIBHBIX W JAPOOHO-PALMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JeJIeHMe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3aznad;

CBOOOZHO ONepUpoBaTb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpeseNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYECKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Ui BHIYUCIECHUS €ro 3HaueHUs], IPUMEHATh OINpENeNIUTeNN A PEeLIeHus
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH peajbHbIE CUTyallUd C MOMOIIbI) CHCTEMBbI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C MOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIy4YEHHbIH pe3ybTar;

UCII0JIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs IpeoOpa30BaHus BRIPaKEHUI;

BBIMOJHATh NPEOOpa3oBaHMUsST YHCIOBBIX BBIPAKEHUH, COAEpXKAIlUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA JIOrapu(MoOB [uid  NpeoOpazoBaHMs  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEpUpOBaTh  MOHATUSIMHM:  HMpPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTSl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJENUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHMsI, HEpPAaBEHCTBA II0 YCJIOBUIO 3a/adyM, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (YyHKUUN, rpaduk (QYHKIHMH, BBINOJHATH AJIEMEHTAapHBIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACNCHUS U MHOXKECTBO 3HAUYEHUI
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GyHKUIMU, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokaszareseM, rpaQuk CTENeHHON (YHKLUMU C HaTypajbHbIM U LEJBbIM IOKa3aTelaeM, rpaduk
KOpHsI N-0ii CTEeTIeH! KaK (YHKIIUU OOpAaTHOH CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEepPHUPOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYHKIHUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJIHO ONEpHPOBATh HMOHATUAMM: IOKa3aTellbHas M Jorapupmuueckass GyHKLUUHU, UX
CBOWCTBA U TpaMKH, UCIIOIH30BaTh UX IPadUKH JUIsI PEIICHHs YPAaBHEHHUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLIUI YHCIOBOIO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QyHKIMM A7 UCCIe0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHNH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauyana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYEecKass U TeoMeTpudecKasl MpOorpeccus,
0eCcKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IIPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPEACTABICHNAE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PEeabHBIX 33/1a4 IPUKIJIAHOIO XapaKTepa;

CBOOOJHO ~ ONEpUPOBaTh  HOHATUSAMH:  IOCIEJOBAaTEbHOCTh, CHOCOOBI  3a/1aHUS
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHMYCHHBIE ITOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIIH;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTHh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATHUAMHU: NepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTesbHast K rpaduky QpyHKIUY;

BBIYUCIISITh TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMH IBYX
(GyHKIWH, 3HATH IPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHuoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: MHOYKECTBO, OTIEPAIINY HaJl MHOKECTBAMH,

UCTIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar il ONMCAHHs PEabHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEepUpOBaTh TMOHATHAMM: OIpEJesieHHe, TeopeMa, YypaBHEHHE-CJeJCTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKAa3aTeNbCTBO, PABHOCWILHBIC ypaBHEHUS U
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabHbI IpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchl
MHOX€ECTBO IEUCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanoHanpHbIe ypaBHEHHUS U 30 5
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
yYpaBHEHUU
5 Oynkuuu u rpapuku. CreneHHas QyHKIHS C 13 1
L[EJIbIM IT0KA3aTeNeM
3 Apudmernueckuit KOpeHb N-0il CTENEeHH. 16 1
HppauyroHanbHble ypaBHEHHS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 9 1
YPaBHEHHUS
5 Jlorapugmuueckas QyHKIUS. 20 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTrpruyeckue BIpaXXEHUS U 39 5
ypaBHEHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 12 1
HenpepoiBuble pynkuuu. [IponzBoanas 23 1
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 13 5
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 168 12 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE
Ne Jara
Tema ypoka Kontpoasn | [IpakTuueckue undpobIie
n/n Bcero H3yYeHHUs
ble pa0doThl | padoTHI o0pa3oBaTe/IbHBIE
pecypcsl
1 MHOXecTBO, Olepanuy HaJl MHO)KECTBAMH U UX 1
CBOICTBA 01.09.2023
2 Omneparuu HaJ MHOKECTBAMH 1 04.09.2023
3 Juarpammsbl Diinepa-Benna 1 05.09.2023
4 [IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO armapara 1
JUTSL PEIICHUS 3a]1a9 06.09.2023
5 Panmonanehbie yncna. OOBIKHOBEHHBIEC U 1
JECSITHYHBIC IPOOH 07.09.2023
6 [IpouienTsl. beckoneuHble mepuoanyecKkue Apoodu 1 08.09.2023
7 [Tpumenenue apobeii U MPOIEHTOB I PEeIICHUs 1
MPUKJIAHBIX 3a/1a4 11.09.2023
8 JlelicTBUTENbHBIC YKCIIA 1 12.09.2023
P 1
9 aIMOHAJIbHBIC U HPPAIIMOHATBHBIE YHCITa 13.09.2023
10 ApudmeTrueckne oneparuu ¢ 1eHCTBUTEIILHBIMU 1
YUCTIaMHA 14.09.2023
11 [Tpumenenue apodeii U MPOICHTOB IS PEeIICHUS 1
MPUKIIAJHBIX 331324 15.09.2023




[Ipumenenue apobeii U NPOIEHTOB I PEIICHUs

12 MPUKJIATHBIX 3a/1a4 18.09.2023
13 HeiicTBuTenbHble yncia. PanimoHaabHbie U

UppanroHaIbHbIC YUCIIa 19.09.2023
14 BxoaHast koHTponpHas paboTa 90.09.2023
15 Monynb eiiCTBUTENFHOTO YUCIIA U €r0 CBOMCTBA 91.09.2023
16 [TpubnmxEHHBIC BBIYUCIICHUS, TIPABUIIA OKPYTIICHHUS,

MIPUKUIKA U OL[EHKA Pe3yJIbTaTa BEIYUCICHHH 22.09.2023
17 OCHOBHBIE METO/IbI pEUICHUS LIENbIX U APOOHO-

paloHaIbHBIX YPABHEHHUI U HEPABEHCTB 25.09.2023
18 OCHOBHBIE METO/bI PELIECHUS 1IENIBIX U IPOOHO-

palMoHaIbHBIX YPABHEHUH U HEPABEHCTB 26.09.2023
19 OCHOBHBIE METO/BI PELIECHUS 1IENIBIX U IPOOHO-

palnMoHaIBHBIX YPABHEHUHN U HEPABEHCTB 27.09.2023

MHoOrouneHns! OT OJHOI IEpeMEHHOU. Jlenenue
20 g:;;oqneHa Ha MHOT'OUIEH C OCTaTKOM. Teopema 98.09.2023
21 MHorounieHs! ¢ nenbiMu kodpdunuentamu. Teopema

Buera 29.09.2023
22 Pemenne cuctem IMHEHHBIX ypaBHEHUI 02.10.2023
23 Pemrenune cucrem JTHHEHHBIX YpaBHEHHHA 03.10.2023
24 Martpuna cucTeMbl JIMHEWHBIX YPaBHEHHM.

Omnpenenurens MaTPHUITHI 2X2, €T0 TEOMETPUICCKUN 04.10.2023




CMBICII 1 CBOfICTBa; BBIYHCJICHHUEC €I'0 3HAUYCHU A

Ornpenenurens MaTPUII 2X2, €r0 TeOMETPUUYECKUN

25
CMBICII M CBOMCTBA; BHIUMCIICHHUC €TI0 3HAUCHUS 05.10.2023
[IpumeHeHue onpenennuTes A peleHUs] CUCTEMbI
26 . .
JIMHENHBIX YPAaBHEHUN 06.10.2023
[IpumMeHeHue onpenennuTes A peleHUs] CUCTEMbI
27 . .
JTUHEHHBIX YpaBHEHUI 09.10.2023
Perienue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBbI
28 . .
JTUHEHHBIX YpaBHEHUI 10.10.2023
Pemrenune npukimagHpIX 3a7a4 C MOMOIIBIO CUCTEMBI
29 . .
JIMHENHBIX YpaBHEHUM 11.10.2023
Kontponbnas padota: "PanronanbHubie ypaBHEHHS U
30 . o
HepaBeHCTBa. CUCTEMBI IMHEUHBIX YPaBHEHUM 12.10.2023
31 @OyHK1Ms, criocoObl 3a1anus GyHkuH. B3anMuo
oOpatubie pyHkiuu. KoMmosumus ¢yHKInii 13.10.2023
39 I'padux pyHkumu. DnemMeHTapHble Mpeodpa3oBaHus
rpaduKoB QyHKIIHIA 16.10.2023
OO6uacthb ornpeiesieHnst © MHOYKECTBO 3HaYEHUH
33 kuuu. Hymm kuuu. [IpomexyTku 3HaK
dynxuun. Hynu dynkiun. Tipomexyr 17.10.2023
MIOCTOSIHCTBA
34 Yérnble u Heu€THbIe pyHKIMU. [lepuoanueckue
¢byskuu. [IpomMexxyTKu MOHOTOHHOCTH (PyHKLIHUN 18.10.2023
35 MaxkcuMymbl 1 MUHUMYMBI pyHKnu. Haubonbiee u
HauMeHbIlIee 3HaUYeHNe QYHKIIUU Ha IPOMEXYTKE 19.10.2023
36 JluneiiHas, KBaipaTHUHasi U IPOOHO-TUHEHHAS
G yHKITIH 20.10.2023
37 DneMEHTapHOE UCCIIEOBAaHUE U ITIOCTPOCHUE




rpaduKoOB ATUX PYHKITUN

23.10.2023

3JICM€HTapHOe HCCICA0OBAHUC U ITOCTPOCHUC

38 rpaduKoB 3TUX HYHKUIUI 24.10.2023
39 Crenens ¢ mensiM mokasareiaem. buaom HeroroHa 95 10.2023
40 CreneHb ¢ LeIbIM IToKa3aTeieM. buaom HeroToHa 96.10.2023
41 CrenenHast GyHKIIHS ¢ HATYpPaJIbHBIM H LIEJIbIM

nokazateneM. E€ cBolicTBa u rpaduk 27.10.2023
42 Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux 07.11.2023
43 Konrtponsnas padora: "Crenennas ¢pynkuus. Eé

CBOICTBa U Tpaduk 08.11.2023
44 ApudmeTnueckuii KOpeHb HATypaIbHOU CTENCHH U

€ro CBOMCTBa 09.11.2023
45 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,

coJiepKalluX CTENEHU U KOPHU 10.11.2023
46 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIA,

coJiepKalluX CTENEHU U KOPHU 13.11.2023
47 [TpeoOpa3oBaHus YNCITOBBIX BHIPAKECHHIA,

coJiepKalluX CTENeHU U KOPHU 14.11.2023
48 HppaunonaneHbele ypaBHeHHs. OCHOBHBIE METO/BI

pelieHust UppalMoOHaIbHBIX YpaBHEHUN 15.11.2023
49 WppaunonansHble ypaBHeHUs. OCHOBHBIE METObI

pELIeHNs UPPALMOHATIBHBIX YpaBHEHUI 16.11.2023
50 WppaunonansHble ypaBHeHUsI. OCHOBHBIE METObI

pELIeHNs UPPALMOHATIBHBIX YpaBHEHUI 17.11.2023




PaBHOCHIIBHEIC NEPEXoabl B pCHICHUU

°1 HPPAIMOHATILHBIX YPaBHEHUN 20.11.2023
59 PaBHOCHIIbHBIE TTEPEXOIBI B PEIICHUH

UppalMOHAIIbHBIX YpaBHEHUI 21.11.2023

CaoiicTBa U rpaduk KOpHS N-0if CTETIEHU KaK
53 ¢byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM 99 11.2023

roKazaresem

CBoiicTBa 1 rpadK KOpHS N-0if CTETIEHN KaK
54 (byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM 93.11.2023

roKazaresem
55 [ToBTropenue no teme: "HMppaunoHaabHble ypaBHEHUS 94.11.2023
56 KonTponbnas pabora: "CsoiicTa u rpaduk KOpHs N-

ol crenenu. MppannoHaibHble ypaBHEHHA" 27.11.2023
57 CreneHb ¢ paloHAIBHBIM TIOKa3aTeIeM U eé

CBOICTBa 28.11.2023
58 CreneHb ¢ paroHAIBHBIM TIOKa3aTeIeM U eé

CBOICTBa 29.11.2023
59 CreneHb ¢ paloOHAIEHBIM TIOKa3aTeeM U eé

CBOICTBa 30.11.2023
60 IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduk 01.12.2023
61 HCHOJ‘ILBOfaHI/Ie rpaduka QyHKIUH I peLIeHUs

ypaBHEHUN 04.12.2023
62 I/Icnonwo?aﬁne rpaduka QyHKUNU I peleHus

ypaBHEHUM 05.12.2023
63 [TokazaTenpHbie ypaBHEHUS. OCHOBHBIE METOIBI




PEIICHUS ITOKAa3aTCIbHBIX ypaBHeHPIfI

06.12.2023

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI

4

6 pelIeHus OKa3aTeIbHBIX YPAaBHEHHI 07.12.2023
65 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METObI

pelieHus OKa3aTeIbHBIX YPAaBHEHHI 08.12.2023
66 [TokazaTenbHBIC HEPABEHCTBA 11.12.2023
67 [TokazaTenbHBIC HEPABHCTBA 12.12.2023
68 Kontponsnas padora: "[lokazarenpHast QyHKITHS.

[TokazaTenbHbIC YpaBHEHUS U HEPAaBEHCTBA" 13.12.2023
69 Jlorapudwm gucna. CBoiicTBa orapudma 14.12.2023
70 Jlorapudm uncna. CoiicTBa jorapudma 15.12.2023
71 Jlorapudm uncna. CoiicTBa jorapudma 18.12.2023
72 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 19.12.2023
73 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI 90.12.2023
72 [TpeoOpa3oBanue BRIpaKEHHU, COACPIKAIIIX

sorapudmbl 21.12.2023
75 IIpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIINX

sorapupmbl 22.12.2023
76 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX

sorapupmbl 25.12.2023




77

Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U Irpaduk

26.12.2023
78 Jlorapudmuueckas GpyHKIus, e€ cBOMCTBa U rpaduk 97 12.2023
Hcnonp3oBanue rpaduka GyHKIMK 15 PELICHUS
79 .
ypaBHEHUI 28.12.2023
Hcnonb3oBanue rpaduka QyHKINU I peICHUS
80 .
YpaBHEHUI 29.12.2023
Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METObI
81 .
pelieHus JorapuMUIecKux ypaBHEHHIHA 10.01.2024
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIC METOJIBI
82 .
pelieHus JorapuMUIecKux ypaBHEHHIHA 11.01.2024
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIC METOJIbI
83 .
pelieHus JorapuMUIEcKux ypaBHEHUH 12.01.2024
84 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM 15.01.2024
85 PaBHOCHIIbHBIE TEPEXO/IbI B pEILICHUH
Jorapu(pMHUUECKUX ypaBHEHUN 16.01.2024
86 JI
orapu(pMuUecKrue HEPBEHCTBA 17.01.2024
5
8 Jlorapudmmuaeckue HepaBeHCTBA 18.01.2024
Kontponbnas padota: "Jlorapudpmudeckas GyHKIIHS.
88
JlorapudmMuueckne ypaBHEHHS 1 HEpaBeHCTBA" 19.01.2024
89 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIOBOTO
aprymeHTa 22.01.2024
90 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YUCIOBOTO




aprymeHra

23.01.2024

ApKcuHyC, apKKOCHUHYC M ApKTaHI'€HC YUCIIOBOT'O

1
o aprymeHTa 24.01.2024
92 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO
aprymeHTa 25.01.2024
Tpuronomerpuueckast OKpyXHOCTb, OTIPE/ICIICHHE
93 TPUTOHOMETPUYECKHUX (YHKIIHI YHUCIOBOTO 96.01.2024
apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb, OTIpE/ICIICHHE
94 TPUTOHOMETPUYECKHUX (DYHKIIHI YUCIOBOTO 99.01.2024
aprymeHTa
95 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 30.01.2024
96 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 31.01.2024
97 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 01.02.2024
98 OCHOBHbBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 02.02.2024
99 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH 05.02.2024
100 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUI 06.02.2024
101 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 07.02.2024
102 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH

08.02.2024




KontponbHas padota: "Tpuronomerpuieckue

103

BBIPKCHHS 09.02.2024
104 VYpaBHeHUe cosx=a 12.02.2024
105 VYpaBHeHHe sinx=a 13.02.2024
106 VYpaBHeHus tgx=a, ctgx=a 14.02.2024
107 Merton 3aMeHbI IEPEMEHHOM 15.02.2024
108 Mertox 3aMeHbI IEPEMEHHOM 16.02.2024
109 Merto 3aMeHBI TIEpEMEHHOI 19.02.2024
110 YpaBHECHHSI, CBOASIINECS K KBaJIPATHBIM yPaBHECHUSM 90.02.2024
111 YpaBHEHHUs, CBOASIINECS K KBaIPATHBIM YPaBHEHUSIM 91.02.2024
112 VYpaBHEHHUS , pelIaeMble METOJIOM Pa3JI0KEHHS JIEBOI

YacTH HAa MHOKHUTEIN 22.02.2024
113 Mertoa pa3nokeHus: Ha MHOKHUTEIN 96.02.2024
114 OnHOpOAHBIE TPUTOHOMETPUYECKUE YPABHEHUS

27.02.2024

115 HeonHopoaHbie TPUTOHOMETPUYECKIE YPABHEHHUS 98.02.2024
116 HeonHopoaHble TPUTOHOMETPUYECKUE YPABHEHHUS




29.02.2024

117 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 01.03.2024
118 PemreHne TpUroHOMETpUYECKUX YPaBHEHUU
04.03.2024
119 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 05.03.2024
120 KontponbHas padota: "TpuroHoMeTpuieckue
BBIPQXKEHUS M TPUTOHOMETPUYECKHE YpaBHEHUA" 06.03.2024
121 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aAaHNUS
MIOCJIEI0BATEIbHOCTEN 07.03.2024
122 Meroa MaTeMaTH4eCKON MHAYKIIMH 11.03.2024
MOHOTOHHBIE U OTPAaHUYEHHBIE
123 mocJieIoBaTeIbHOCTH. VicTopust aHanm3a 6€CKOHETHO 12.03.2024
MaJTbIX
124 Apudmernueckas nporpeccus 13.03.2024
125 I'eomeTprueckas nporpeccus 14.03.2024
126 beckoneuyHo yObIBaromiasi reoMeTpruiecKast
nporpeccus 15.03.2024
CyMMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON
127
MIPOrpeccuu 18.03.2024
JIvHEeHBIN U YKCIOHEHIMAIBHBIA pocT. YHcIo e.
128
dopMyra CII0XHBIX TTPOIIEHTOB 19.03.2024
129 dopmyIia CI0KHBIX TPOLIEHTOB




20.03.2024

Hcnonp30Banne Nporpeccuu s pelieHus 3a1a4y

130

IIPUKJIAHOTO XapaKTepa 21.03.2024

Vcnonb30BaHue Nporpeccuu Ui pelieHns peatbHbIX
131

3a/1a4 MPUKJIAJHOTO XapakTepa 22.03.2024
132 Kontponbnas padota: "[locinenoBarenbHOCTH U

nporpeccun” 01.04.2024
133 HenpepriBable GyHKIIMN U UX CBOicTBA. Touka

paspbiBa 02.04.2024
134 AcuMnToTsl rpaduKoB GYHKIUH 03.04.2024

Acumnrotsl rpadukoB ¢pynkuuid. CBoiicTBa
135 .

(GyHKIWH, HEMTPEPHIBHBIX HA OTPE3KE 04.04.2024
136 MeTto MHTEpPBaJIOB [UIsl PEIICHNS HEPABEHCTB 05.04.2024
137 [IpumMeHeHMe CBOWCTB HEMTPEPBIBHBIX (DYHKLUHN JUIs

penieHus 3anay 08.04.2024
138 Onpenenenue, GU3NUECKUI CMBICT POU3BOJHON 09.04.2024
139 [epBast 1 BTOpast NpOU3BOTHBIE PYHKITUU 10.04.2024
140 ['eomeTpruecknii cMbICT IPOU3BOIHON 11.04.2024
141 AJNTOPUTM HaXOXKJEHUS TPOU3BOJHOM 12.04.2024
142 ®opmynsl qudepeHIIpOBaHUS

15.04.2024




143

[Ipoun3BoHas cTeNeHHON (QYHKIIUH

16.04.2024
144 [Tpou3BoiHbIC IEMEHTAPHBIX (HYHKIIUH 17.04.2024
145 [Tpou3BOAHbIE 2JIEMEHTAPHBIX ()YHKIMI 18.04.2024
146 Brruncnenue npou3BOAHBIX AIEMEHTAPHbBIX (PyHKINN 19.04.2024
147 [IpousBoaHas CyMMBbI PYHKITHI 22.04.2024
148 [IpousBoaHas npousBeaeHUs GYHKIIHIMA 23.04.2024
149 [TpousBoaHas nmpousBeaeHuUs GYHKIHIA 24.04.2024
150 [Tpon3BoiHAsS YaCTHOTO (PYHKITHIA 25.04.2024
151 [IpousBoHas 4aCTHOTO (PYHKIIMIA 26.04.2024
152 [Tpon3BoaHas KOMIO3UIMU (DYHKIIUH 27.04.2024
153 [Tpou3sBoaHas KOMIIO3HIMH (QYHKLUIA 02.05.2024
154 [ToHsiTHE W BBIYKCIIEHHE NPOU3BOIHOM N-TO MOPsAIKA 03.05.2024
155 KonTponbnas pabora: "[IpousBonnas” 06.05.2024
156 JuddepeHunrpoBanue cI0KHONH QYHKITUU




13.05.2024
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JuddeperurpoBanue ca0KHON QYHKIIUN

08.05.2024
1 .

58 VYpaBHeHHEe KacaTeNbHON K TpapuKy (yHKIIMH 1 07.05.2024
159 YpaBHeHHE KacaTeJIbHOU K rpaduKy )YHKITUU 1 14.05.2024
160 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1 15.05.2024
161 P i

6 SIICHNE TPUTOHOMETPUICCKUX YPaBHCHUN 1 16.05.2024
162 i

6 CucremaTu3anus 3HaHUH 1 17.05.2024
163 144

TOroBasi KOHTPOJIbHAs paboTa 1 90.05.2024
164 HToroBasi KOHTpOJIbHAS paboTa 1 90.05.2024
165 [ToBTOpeHue, 000IIEHNE, CHCTEMATH3ALINS 3HAHHIA: 1
"OyHKIUN" 21.05.2024
166 [ToBTOpeHue, 000IICHNE, CHCTEMATH3AIINST 3HAHHIA: 1
"VpaBuenus" 22.05.2024
167 I1 i

6 OBTOpEHHE, 000IIEHNEe, CHCTEMATH3aINs 3HAHUN 1 93.05.2024
168 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI 1 94.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 168







YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
INPOLIECCA. OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA
. A. Anmumog, 0. M. Komsirus u 1. p. «Anredpa u Havana aHanuza. YueOoHuk st 10 — 11,

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. FO.M. Konsirus u nip. AnreOpa u Havana aHanu3a. Y4ueounuk mis 10-11 kiaccos
o0meo0paszoBaTenbHbIX yupexaenuii. M., «lIpocsemenue», 2021.

2. Bypmucrtposa T.A. Anrebpa u Hayana mareMaTuaeckoro ananusa. 10 - 11 kmaccsl. [Iporpammer
o01eo0pazoBaTeNbHbIX yupexaeHuii. M., «lIpoceemenue», 2019.

3. [abynun M. U. TkaueBa M.B. u np. lunaktniyeckre MaTeprasl 1o anredpe 1 HadajaaMm aHaIn3a
st 10 kimacca/M. «IIpocsemienue», 2019

4. llIabyrnn M. Y., Tkauera M.B. u np. Jlumaktnieckre MaTeprabl 1o anredpe 1 HadaiaM aHalln3a
st 11 knacca/M. «IIpocsemienue», 2019

5. AnteiHoB I1.W. Tectbl. Anrebpa u Hayana aHanu3sa, 10 — 11. YyeOHo-MeTOqMUecKoe mocodue. M.:
Hpoda, 2009. — 96c¢.

6. EI'D 2023. Marematuka. 4000 3amanuii 6a30BbId U poUILHBIA YPOBEHb oTBeTaMu. [lox pen.
SAmenko U.B., Ceménona A.JIL. u np. — M.: U3natenbctBO «OK3aMen», 2023

7. Wapeirun U.@., Tony6es B.W. ®akynbpraTiBHbI Kypc mo maTtemartuke (10 kiacc). — M.
[Ipoceemenue, 2009.

8. aperrun U.@., IN'ony6er B.U. ®akynsraTuBHbBIH Kypc o matematuke (11 kmacc). — M.
IIpocsemenne, 2009.

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. http://standart.edu.ru [Caitr DenepansHoro I'ocymapcTBEHHOTO 00pa30BaTENBHOTO CTAHAAPTA];

2. http://school-collection.edu.ru [Exunas kosiekuust iudpoBeIX 00pa3oBaTeIbHbIX PECYpCcoB];

3. http://pedsovet.su [CaiiT cooOiiecTBa B3aWMOIIOMOILY YYHTEIEH |;

4. http://festival.1september.ru [®ectuBans nemparoruueckux uaeit «OTKPBITHII yPOK»];

5. http://www.1september.ru



