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1.IIOSAICHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILJICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAUCHMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHbIi Kypc anredOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOH >XM3HHM, IO3BOJSICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKLMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C TOMOILIBI0 UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust yyeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEPIpPETaluu IOJy4YEHHBIX
pELIeHMH, 3HAKOMATCS C IpUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MpHUpOJE, HAYKE U
UCKYCCTBE, C BBIJJAIOIUMUCS MaTEMATUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepual, CHOCOOCTBYIOUIMI (OPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUS, TaKk U yepe3 cnequpuky ydyeOHOM  JesITenbHOCTH, Tpedyromei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yNbTar.

B ocHoBe meroauku o0ydeHus anredpe M HadajgaM MaTEMaTHYECKOrO aHallu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUeHUS.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOAUYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana maremaTuueckoro ananuza», «MHokecTBa U
Joruka». Bce OCHOBHBIE cO/EPKATEIBHO-METOAWYECKUE JIMHUM W3YYaroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
Jpyra M TOCTENEHHO HAaChIIIasAChb HOBBIMU TeMaMH M paszjienamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. HWHTETPaTHUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)KaHue HECKOJIbKHX
MaTeMaTUYeCKUX JMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHYeCKUN aHalus,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromuecs
OBJI/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYeCKHM allapaTroM, y HHX [OCIeI0BaTeIbHO
dbopMupyeTcs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYyl0 MOJIeNb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUH Y4eOHOro Kypca, Al peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONH MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass — JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIb30BaAHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero oOimiero oOpa3oBaHus 0co0oe
BHUMaHHE yzensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOs1 MCIOJIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUA, pa6OTaTb C MaTeMaTnu4YCCKNUMHU
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXCCTBa HATYpPAJIbHbIX, LCJIbIX, PAllMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmIoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEIU(PUUSCKUE 3aaYl ¥ OTIEPAIUU: JCIICHHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOMCTBA
palOHAJIBHBIX W HUPPAlUOHAJIBHBIX YHUCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorepanru, a TAaKXKC H3BJICUCHUC
KOpHS  HATypaJIbHOW CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY ~ PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX MIPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» pPEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  pAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUICCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIMX IMMapaMCTPHI. HOJIyquHBIe YMCHUA HIHMPOKO HCIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELICHUN NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaYCHUI (yHKUIUU. JlaHHas coleprKaTebHasl JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmylsiam, MpeoOpa3oBaHUs
PaluOHAJIbHBIX, UPPAIIUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TakK»xXe BI)Ipa}KeHI/II\/'I,
COZIepKAaIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHIo anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIlIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOyyaromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHUBHBIX PAaCCyKICHUH, pabOThl ¢ CHMBOJBLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 QeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HATJISHO JIECMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConepxaTtenpHO-MeToAMYeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIUICTaeTCs C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcie  3a1aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENCeHHOMW, IOKa3aTellbHOM,
JIOTapUPMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOMCTB M TPaQHUKOB, UCIIOIb30BaHUEC
GyHKIMA U pelieHus 3ajad M3 JPYruX YYeOHBIX TMPEJAMETOB M PEAbHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKMM aHAIM30M, TaK M C pEHICHUEM ypaBHEHUM M HepaBeHCTB. [Ipum
3TOM OoJbpIIOE BHUMaHuEe yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTh (opmyramu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYHUHAMH, UCCIICIOBATh MOJYYCHHBbIC (DYHKIHMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUKM HAllECJeH Ha pPa3BUTHE YMCHUH U
HAaBBIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aHAJTUTUYECKOHM, Trpaduyeckoii W cioBecHOW. Ero wu3ydeHme CmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacHIMpPUTh KPYT KaK MAaTeMaTHYEeCKUX, TaK U MPUKIAJAHBIX 33Jlay, JOCTYIMHBIX O0y4YaromuMcs,
TaK KakK y HHUX IMOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs ImpoueccoB. JlaHHas cozaepxareilbHas JIMHUAA OTKPHIBACT HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH pealbHbIX CHUTyaluid, I03BOJISET
HaXOJUTh HaWIydlllee pELICHHE B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHaliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOyuarommecs
Y3HAIOT O BBIJAIOLIMXCS Pe3yibTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU KaK HAyKW, U
00 X aBTOpax.

CopepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
IIPEJICTaBICHUS] MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH M IpeulararloT Haubosee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTb OOYyYarolIeMyCs IIOHUMaThb TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHMKHW M HCIIONb30BaTh €ro JJIs BbIpAKEHUS CBOUX MbIciel. Jpyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKU KaK HAayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMN ¥ CJI€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHMS JOKa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4YE€CKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOIO
MBILUIEHUS] 00Y4aroUIXCsl, TO3BOJISIET UM CTPOUTH CBOU PAaCCYXJIEHHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOrO0  MOJEIUPOBAaHHUS, KOTOpPblE€  MPU3BaHBl  CIOCOOCTBOBATH
(GOpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENIEH pealbHbIX CUTYyallud, HCCIEIOBAHUS OSTHUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOTro aHaiu3a, HWHTepHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBI B KXl W3 PA3[eOB MNPOrPAMMBI,
MOCKOJIbKY BECh MaTepuai y4eOHOro Kypca MIMPOKO UCHOJB3YeTCs ISl PELICHUS] MPUKIIATHBIX
3amady. Ilpu pemeHun peanabHBIX MPAKTUUYECKMX 337ad  OOydaromMecs pa3BUBAIOT
HaOIOIaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMHPOBAHUIO
HAaBBIKOB PEILICHUs MPUKIAJAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCe N3YUEHMsSI BCEX TEM y4eOHOro
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha un3yuenme ydeOHOro kypca «Agaredpa M Ha4yajga MATeMAaTHYeCKOI0 AHAJIH3A»
orBoauTcsa 272 yaca: B 10 kiaacce — 136 yacos (4 yaca B Hegen0), B 11 kiaacce — 136 yacon
(4 yaca B HejeJ110).



2.COAEP)KXAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs NPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHANbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMU 4YUCIAMH. MOAynb ACHCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>kE€HHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKAa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxosuieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

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

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
apKTaHT€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METOJIBI PEUICHHUS IIETBIX U JPOOHO-PAIIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorousnessl OT OJHOM IEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodduuuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHH U KOPHH.

Uppanmonaneuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem JHMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBbI JIMHEWMHBIX YpPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Te€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOUIBIO0 MAaTPHUIL U OINpeeTUTENeH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOILNBIO YPAaBHEHHH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K DPELIEHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPadUKH

OyHK1MsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth onpeaeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTostHCTBA. YETHble M HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbomnbiiee U HauMeEHbIIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHNE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHn kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonbp3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (DYHKIUN
YHUCJIOBOIO ApPryMEHTA.

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

Hayana maremMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTUYECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas Iporpeccud. beckoHedHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON MPOTPECcCUU.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX IPOLIEHTOB.
Hcronbs30BaHKe NPOTPECCUU Il pELIEHUS PEAIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJIOB I PEHICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPEePhIBHBIX (YHKIIMM JIsl pelIeHUs 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIUKU. OnpeneraeHue, TeoOMeTpUIECKU 1 (U3UIeCKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIUH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsl Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PeajbHbIX MPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJIENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUIJIbHBIE YPABHEHUS.

11 KUIIACC

Yucia v BbIYUCTICHUSA

Harypanpable u 1enple uucna. [IpuMeHeHWEe NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 penieHus 3a1a4 B METbIX YhCIax.

KommekcHpie uncna. AnreOpanyeckas W TPUTOHOMETpHYECKass (QOpPMBI  3arucH
KOMIUIEKCHOTO Yucia. ApudMeTHYECKHE ONepalud ¢ KOMIUIEKCHBIME dnciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN ISl pelleHus (GU3HYECKUuX U
F€OMETPUUYECKUX 3a1au.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYNIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPAaBHEHUN C IOMOINBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCcKux HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  pPallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTHMYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAIbHOM JKW3HU, HHTEPIPETAalus IOJTYy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnionp3zoBanue rpadukoB (QyHKIUN A1 MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pealbHOW KU3HH.

Hauyana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K HCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHne NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAeHNS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTprueckuii cMpIca MHTErpaia. Beluucienre onpenenéHHoro NHTerpana
no ¢popmyne Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUisi HAXOXKJAEHUS IUIOLaJed IJIOCKUX (uryp u 00BEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



3.1lnanupyembie pe3yJabTaThl
JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIleCTBa, MPEICTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHM, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HMHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKON TPaXKTAHCKON MICHTUYHOCTH, YBAXEHUS K MPOILIOMY U
HACTOSIIIIEMY POCCHMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K JOCTHXKCHHSIM POCCHUUCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HpOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIBHOCTHIO YUYEHOTO, OCO3HAHUE JUYHOTO BKJIAJa B TOCTPOCHHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKoOro BOCIMTAHHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECAX 3/I0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETYIspHas (U3ndecKas ak THBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON €ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
PO ECCUOHAIBHON JESITEIIbHOCTH, CBS3aHHBIM C MaTEMaTHUKOW U €€ MPHUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOJHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
M00aTbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHWEHTAalHWs Ha  NPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTU OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHHWE MAaTeMaTU4YeCKOW HayKHu Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,



OBJIAAICHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOM Ky.]'II)TypOI\/'I KaK CpCACTBOM ITIO3HAHUA MHUpa,
TOTOBHOCTL OCYILICCTBJIATL IMMPOCKTHYIO U UCCICHOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH U XapaKTePU30BaTh CYLIECTBEHHBbIE INPU3HAKH MAaTEeMaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS i1 0000UIeHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (HOpPMYJIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHUIATeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU Ui BBISBIICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHIL;

JIeNiaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPIKACHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydyeOHOM 3adauu (CpaBHHMBAaTh HECKOJIbKO BAapUAHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAIMUN € YYETOM CaMOCTOSITETIHHO —BBIICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUHE, MpoOJIEeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OO0BEKTa, SIBJICHHS, IMPOLECcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEKTaMH, IBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOATENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHHN];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE IMpPOIIEcca, a TAKKE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U IS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MpeJICTaBICHHUS;

CTPYKTypupOBaTh  UHGOpMAIUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WITIOCTPUPOBATh IpadUuecKy;



OLICHUBAaTh HAAE&KHOCT, HMHGOPMAlMU MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YYeOHbIe el cTBUS

OO0menne:

BOCIIPUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOKO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TEeKCTax, JaBaTh MOSCHEHUS IO XOAY pelIeHHUs 3a/ladd, KOMMEHTHPOBATh MOJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoix'I 3aa4yM, BBICKA3bIBaTb MACHU, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJIAATL CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB Juajora, oOHapyXHBaTh pa3jMyue M CXOACTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyIUpOBATh pa3HOTIACHsI, CBOM BO3PAKECHHUS;

MNpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3aadu, SKCIICPpUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pEeleHUs ¢ Y4EToM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHUH ¢ yuéTOM HOBOM HH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yNbTaTa pEelIeHUsI MaTeMaTUYeCKON 3aa4y;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH NPH PEIICHWU 33a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IEMH M YCJIOBHSIM, OOBSICHITH MPUUYHHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHHS pPE3yJbTaTOB JIE€ATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI NpU
pelmieHnd y4deOHBIX 3aJady, MPUHUMATh I€JIb COBMECTHOW JESTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIMIOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpYTMMH YIEHaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny o0yvyenusi B 10 kiacce o0y4yarOIMics MOJYYHT CJeAYyOIIHe MpeIMeTHbIe
pe3yJbTaThl MO0 OTACIbHBIM TeMaM palodeil mporpamMmbl y4eOHOro kypca «AJredpa u
HAYaJ1a MaTeMATHYeCKOr0 AaHAJIU3A»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas MEepUOJYecKas
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
quCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIIAAHBIX 33a]a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U peaJbHOU KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYMCIEHUS, NpaBUia OKPYIJIECHUS, NPUKUAKY M OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOJITHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH ACHCTBUTEIbHBIX YUCEN JJIs PELIeHMs] NMPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH OHATUEM: ApUPMETUUECKUN KOPEHb HATypaJIbHOM CTEIIEHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMH: JIOrapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATHSMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHIE€HC YHMCIIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHusI U HepaBeHCTBa:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSAMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIIBHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEMEHHON, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYJIEHA, NPUMEHSATh JleJleHHe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO oOmepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
onpeAenuTeNb MaTpullbl 2 X 2 U €ro TreOMEeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN s PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNuTeNel, UHTEPIIPETUPOBATh MOIYYEHHbIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30oBaHus BIPaKEHHIA;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM ITOKa3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapu(MoB i  IpeoOpa3oBaHusl  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO  OMNEpPUPOBATH  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHblE U
jJorapuMuyUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00X0uMbIe (OPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHUI;

MOJICIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIIENOBaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (PYHKLIWH, B3aUMHO
oOpatHble (QYyHKIUK, KOMIO3uUlMs (PyHKIUH, rpaduk (QYHKIUH, BBITIOJHATH SJEMEHTapHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIHMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMM, MAaKCUMyMbl M MHUHHUMYMbI (YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU Ha POMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM MU LEJIBIM
nokasarenemM, rpaQuk cTerneHHOW (YHKIMH C HATypaJIbHBIM U LIETBIM IOKa3zaTenem, rpauk
KOpPHsI N-O¥ CTeNeH! KaK GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IHHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W Jjorapudmuyeckas QyHKIUH, UX
CBOIiCTBa U TpadUKH, UCIOJIB30BATh UX IPaUKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIONIB30BaTh rpaduku (PyHKUIMN AN MCCIENOBAaHUS MPOIIECCOB U 3aBUCUMOCTEH MpuU
pelIeHnHn 3aja4 U3 APYrux y4eOHBIX MPEAMETOB U PeajbHOW >KWU3HHU, BhIpaxaTh (opMylaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMeTHdecKas U TeoMeTpuyecKas Iporpeccus,
0ecKOHEeuHO yOBIBarolasi FreOMETpUYEcKasi MPOrpeccHs, TMHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CI0KHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH TS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSAMH:  IOCIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUS
M0CJIEI0BATENbHOCTENH, MOHOTOHHbIE U OIpPaHUYEHHBIE I10CIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEPHIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTebHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMHM JBYX
GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTB30BaTh T€OMETPUICCKHUIA U PU3UIECKUI CMBICT POU3BOIHOM TS peIICHHS 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
¥ SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPAaBHEHUSA U
HEPABEHCTBA.

K xonny o0yuenuss B 11 kiacce o0y4yarommiicsi MOJIy4YuT cJeAylOliue NpeIMeTHbIe
pe3yJbTaThl MO0 OTAEIbHBIM TeMaM palodeil mporpamMMmbl yueOHOro kKypca «AJredpa u
HAYa/1a MAaTEMATHYECKOI0 AaHAIU3A»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HATYypaJIbHbIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeauMocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEIl JAJIs PEIIEHUs 3a1a4, IPUMEHATh aroput™M EBkinunaa;

CcBOOOJIHO OIEpUPOBATh MOHATHEM OCTaTKa 10 MOJIYJIIO, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHBIC YHCIa B aNreOpandyeckol M TPUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1EPEXO0/IOB;

OCYILECTBIIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSATH
HE00X0uMBbIE (POPMYIIBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PELUICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HppALMOHAJbHBIC, IOKa3aTelbHblE, JIorapuMuUUeckue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEp KAILME MOLYJIN U ITapaMeTpBbI;

IPUMEHSTH TpadUuecKre METObI ISl PELLIEHUs] YpaBHEHUI U HEPABEHCTB, a TAKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICIUPOBaTh peaJbHbIE CUTyallMM Ha S3bIKE aiureOpbl, COCTABJIATh BBIPAKECHHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJaud, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTaT.

DyHKIUHA U TPaPUKU:

CTPOUTH TpapUKH KOMMOZULUUHU (PYHKIHI C MOMOIIBIO 3JE€MEHTApHOTO UCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX (YHKIIHIA;

CTPOUTh TeOMEeTpHYecKkre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U HCCIIEI0OBaHUS PEaTbHbIX MPOIIECCOB.

Hayana maTemaTHueckoro anajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO Ul HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJblIIee 1 HAaUMEHbIIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JIUISl HAXOXKICHHS HAWIYUYIICTO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIMAIbHO-DKOHOMUYECKHUX, 3aJavax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHATHUAMU: IEPBOOOPA3Hasi, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NePBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH WHTErpan mno ¢opmyne Hproorona-
Jleitbuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMaTHYeCKOM MOJCIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJE COIMATBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO

XapakTepa, CpeaCTBaM MaTEMaTUYCCKOI'O aHaIM3a.



4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOXECTBO IEHCTBUTEIIBHBIX YACEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U bubmmoreka [JOK
1 . 24 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX https://m.eds00.ru/886738fc
ypaBHEHUH
) Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1 Bu6moteka [JOK
LIEJIBIM [TOKa3aTeIeM https://m.eds00.ru/886738fc
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 bubnuoreka [IOK
HppaumnonanbHble ypaBHEHUS https://m.eds00.ru/886738fc
4 IToka3zarenbHas pyHkuus. I[lokasarenbHble 10 1 Bbu6mmotreka [JOK
ypaBHEHUs https://m.eds00.ru/886738fc
Jlorapudmuueckas GyHKIUS. bubmmnoreka HOK
5 18 1
JlorapudmMuueckne ypaBHEHHs https://m.eds00.ru/886738fc
Tpuronomerpruyeckue BeIpakeHUs U bubmuoteka [IOK
6 22 1
YPaBHEHHUS https://m.eds00.ru/886738fc
bu6nmorexa LIOK
7 ITocrnenoBarenbHOCTH U IPOTPECCUH 10 1 https://m.edsoo.ru/886738fc
bubnunorexa LIOK
H T 2 1
8 enpeppiBHbie QyHicin. Tpo3BonHas 0 https://m.eds00.ru/886738fc
9 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIlUs 5 9 bubnunorexa LIOK
3HaHUHN https://m.eds00.ru/886738fc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue (GyHKIHIA C TTOMOIIBIO 29 1 Bu6muoteka [JOK
MPOU3BOAHOMN https://m.eds00.ru/886738fc
bubmuoreka [{OK
2 Hepeoobpasias i uirrerpar 12 1 https://m.eds00.ru/886738fc
3 I'paduku TPUrOHOMETPHUECKUX (HYHKITHH. 14 1 bubnuoreka [IOK
TpuronomeTpuyecKkre HEpaBeHCTBA https://m.eds00.ru/886738fc
4 HppanmonansHble, MoKa3aTelbHbIE U 24 1 bubanoreka [JOK
norapu(MHYECKUE HEPABEHCTBA https://m.edso00.ru/886738fc
bubnunoreka LIOK
> Kowruiexetibie wicia 10 1 https://m.eds00.ru/886738fc
bu6nmorexa LIOK
0 Hatypanbiibie u uetbie icia 10 1 https://m.eds00.ru/886738fc
Cucremsl palMOHAIbHBIX, HPPAIUOHAIBHBIX
7 HOKaSaTeJ'IzHLLI»IX U JIora I/I(I)I\fl/llj‘l:CKI/IX 12 1 bubmmorexa LIOK
. p https://m.edso0.ru/886738fc
ypaBHEHUH
bubmmoreka IIOK
8 Sazadn ¢ napameTpamit 16 1 https://m.eds00.ru/886738fc
9 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 16 5 bu6muoreka [JOK
3HaHUHN https://m.eds00.ru/886738fc
but6mmoreka [IOK
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10 kiaace

JlomosHuTeENBHAS
uHpopManus

Ne Koimue Hara DJIeKTpOoHHbIe HU(pPOBbIE hopman

Tema ypoka (nTOTOBBIE PE3YNBTATHI,

n/n CTBO u3ydeHusi | oOpa3oBaTe/IbHbIE pecypchl

OTallbl UX
4yacoB

(dhopmupoBaHus u
CHOCOOBI OLICHKH)

1 MHOXeCTBO, OIepanuu Haj 1 bubnnoreka [JOK OTICPUPOBATH
MHOKE€CTBAMHU U UX CBOMCTBA https://m.edsoo.ru/7f415e2e [IOHSITUSIMHU:

bu6mmoreka [JOK panroHalIbHOE YHCIIO,

2 Junarpammel Jiinepa-Benna 1 https://m.edsoo.ru/7f415e2e GecKkoHeuHast

MepHoaNYecKas
[Ipumenenne TeopeTUKO- bu6mmoreka [JOK POGB, TIPOLICHTEI,

3 MHOJKECTBEHHOTO arnapara Jyis 1 https://m.edsoo.ru/7f415e2e MPPALHOHATBHOE
pemeHuA 3anaq 4MCII0, MHOXKECTBA
PanmonanbHble yncna. bubmuoreka [IOK palMOHAIbHBIX U

4 OOBIKHOBEHHBIE U IECSTUYHbIE 1 https://m.edsoo.ru/7f415e2e NEHCTBUTEIBHBIX
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE quceln, MOJIyb
NePUOANYECKHE TPOOH JEHCTBUTENHEHOTO
PanumonansHble yncna. quCIIa;

5 OOBIKHOBEHHBIE U JECATUYHBIE 1 CBOOOIHO
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE ONCPHUPOBATH
NepHOAMYECKHe APOOH MOHSATHEM: CTENEeHb C

o LeIbIM  TIOKa3aTeleM,
[Tpumenenue apobeli U MPOIIEHTOB

6 1 HCITIOJIb30BaTh

JUTSL PEIICHUS TTPUKIIATHBIX 337144
noaxoasaytro  Gopmy

7 [Tpumenenue apobeli U MPOIIEHTOB 1 3aIHCH
JUTSL PEIICHUS TTPUKIIATHBIX 337124 NeHCTBHTEIBHBIX YHCEN

8 JleficTBUTEIbHBIE YHCIIA. 1 bubnuorexa [IOK JUIs peLeHus

Parnmonansabie 1 HppalnOHAJILHBIC

MPaKTUYCCKUX 3aaa4 H




yucna https://m.edsoo.ru/7f415e2e MpEeJICTaBICHUS
JTAHHBIX;
ApudMeTHdecKre onepanum ¢ bubmiorexa LHOK CBOOOIHO
9 B ——— https://m.edsoo.ru/7f415e2e OIIepPHPOBATH
MIOHSATUEM:
bubnuoreka [JOK apudMeTHUeCKHii
https://m.edsoo.ru/7f415e2e KOPEHb  HATYDATHHO
CTEIIEHU;
10 Mopynp AeiCTBUTEIBHOTO YHCIIa U cBoboHO
€ro CBOMCTBA OHCPHPOBATE
MOHSTUEM: CTEIEHb C
palroOHaIbHBIM
MOKa3aTeNeM;
[TpubmmkEHHBIE BHIYHCICHUS, bubnuoreka [JOK IIPUMEHATH
11 npaBuiia OKPYTJICHUS, TIPUKUIKA U https://m.edsoo.ru/7f415e2e MPUOTMKEHHBIC
OIICHKA pe3ynbTaTra BBEIYMCIIEHUN BbIYUCJICHHUSA, IIpaBUJIa
OcHOBHBIE METO/BI PEILIEHUS bubnuorexa [IOK OKPYIVICHHA, HPHKHIAKY
12 LIENBIX ¥ IPOGHO-PAIHOHATEHBIX https://m.edsoo.ru/7f415e2e 1 OUCHKY pesyibtata
YpaBHEHUI U HEPABEHCTB BEFTHCIICHHM,
OcCHOBHBIE METO/IbI PELLIEHUS
13 [ENBIX U APOOHO-PAMOHATEHBIX
YpaBHEHUI U HEPABEHCTB pHMEHATS
OCHOBHBIE METO/IbI PEILICHUS bubmuoreka [IOK pasInyHbIC METOIBI
14 LENbIX U APOOHO-PaLlMOHATIBHBIX https://m.edsoo.ru/7f415e2e pereHust
YpaBHEHU U HEPABEHCTB palnroHaIbHBIX "
MHuorousieHs! 0T OHOMI brbmorexa [IOK Hp06HO-pE},uHOHaHBHHX
15 nepeMeHHoi. Jlenenne MHOro4eHa https://m.edsoo.ru/7f415e2e YPABHEHIH, HPHMEHATD

Ha MHOT'OYJICH C OCTaTKOM.

METOJI MHTEPBAJIOB IS
pelIeHNs HEPABEHCTB;




Teopema bezy

MHOro4JIeHEI ¢ OEJIbIMA

bu6mmoreka [JOK

16 koo dummentamm. Teopema Brera https://m.edsoo.ru/7f415e2e
Pemenue cucTeM JTHHEHHBIX Bubsmorexa IIOK
17 ypaBHCHHIT https://m.edsoo.ru/7f415e2e CBOGOIHO
o ONepUpoOBaThH
18 Pemienne SI/ICTGM JIMHEHHBIX T —
YPABHCHIH JIMHEHHBIX
Martpuiia cucTeMbl JTUHEHHBIX bu6mmoreka [JOK ypaBHEHHIA, MaTpHILa,
ypaBHeHu. Onpenennurenb https://m.edsoo.ru/7f415e2e OTIpeIeUTeb
19 MaTpHULIbI 2X2, €r0 FreOMETPUYECKUM MaTpHI 2 X 2 H ero
CMBICJI U CBOMCTBA; BBIUYMCIICHUE reOMeTPHIECKHii
€ro 3HA4YCHUS CMBICT
Onpenenurenb MaTPUIBI 2X2, €r0 bu6mmoreka [JOK
F€OMETPUYECKUI CMBICT U https://m.edsoo.ru/7f415e2e
20 CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHHS
IIpuMeHeHue onpenenuTens ais bubnuorexa [IOK
21 PpELICHHST CHCTEMBI JTMHEHHBIX https://m.edsoo.ru/7f415e2e
ypaBHEHU U
Pemenue npuknaaHeix 3ama4 ¢ bubnunoreka [JOK
22 IIOMOIIIbIO CUCTEMEI JIMHEHHBIX https://m.edsoo.ru/7f415e2e
yYpaBHEHUU
Pemienne npukiagHbIxX 3a1a4 ¢
23 IIOMOIIIBIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUN
24 KonTponbhas pabota:

"PanmoHanbHble ypaBHEHUS U




HepaBeHCTBA. CHUCTEMBbI JIMHEHHBIX
ypaBHeHHUI"

(DYHKI_II/IH, CII0COOBI 3aJJaHusA

bu6mmoreka [IOK

25 dbyakuun. B3anmao obpaTHbie https://m.edsoo.ru/7f415e2e CBOOOTHO
byakuun. Komnosunus GyHkmmit ONepUpOBaThH
I'paduk hyHKIHH. DIeMEHTApHBIE bubarorexa [IIOK TOHATHAMM:  DyHKIHA,
26 npeoOpa3oBaHst rpapuKoOB https://m.edsoo.ru/7f415e2e CHIOCOORI 3a/laHusA
byrKImit GbyHKIUY, B3aUMHO
oOpaTHBIE KIIHH,
OO6nacth onpeneneHus u bubmmoreka [JOK P dyn .
B KOMIIO3ULIUS (DYHKIIHIA,
MHO’KECTBO 3HAUE€HUN (PYHKIUU. https://m.edsoo.ru/7f415e2e
27 rpagux dyHKumy,
Hynu ¢pynkun. [IpomexxyTku 3HaK BEITONHSTE
TOCTOAHCTBA JJIEMEHTAPHbBIE
Ué&rHble 1 HEYETHBIC (PYHKITHUH. bubmmorexa [IOK npeoOpazoBaHus
28 [Mepuoanueckue GyHKINN. https://m.edsoo.ru/7f415e2e rpadukoB QyHKIIMIA;
IIpoMekyTKM MOHOTOHHOCTH
byHKIIUN
MakcuMyMbl 1 MUHUMYMBbI bubnuorexa [JOK cBOOO/IHO
29 ¢Gynkuuu. Haubonsimee n https://m.edsoo.ru/7f415e2e OIIEpUPOBATH
HaMMEHbIIIee 3HaUeHue (PyHKINH Ha MOHATHSIMH: 4YETHBIE U
IPOMEXKYTKE He4y€THble  (DyHKUUH,
MEPUOTNIECKHE
Jluneitnast, KBajpaTHIHas 1 bubmorexa IIOK
30 0BHO-MHHeiHAs dyHKIHH https://m.edsoo.ru/7f415e2e (ynxumn, npomexyTKH
P YHKIL MOHOTOHHOCTH
bubnuorexa [IOK (yHKIMH, MaKCHMYMBI
. u MHUHHMYMBI
DlleMeHTapHOE HCCIEOBAHNE 1 https://m.edsoo.ru/7f415e2e yM
dbyHKIMH, HaMOOJBIIEE
31 MIOCTPOCHHE TPAPHUKOB ITHX
u HaMEHbIIIee

byHKIMHA

3HaYeHue (YHKIHMM Ha
MIPOMEXKYTKE;




:‘)J'IeMeHTapHOC HCCICI0OBAaHUC U

32 MOCTpOEHUE TPaPUKOB ATUX
byHKIMHA
33 CreneHs ¢ LeIbIM TI0Ka3aTeleM. Brbmiorexa [IOK cBOOO/IHO
Burom HeroToHa https://m.edsoo.ru/7f415e2e OIIEPUPOBAThH
MIOHSTHEM: CTEIEHb C
34 CreneHs C 1eJIbIM TOKa3aTelIeM. LeJTHIM TOKa3aTeNeM,
bunom HeroToHa HCIIOB30BATE
noaxo ALyt hopmy
3aMucH
CrenenHast GQyHKIHS C .
JEHCTBUTEILHBIX
HATYpaJIbHBIM U LEJIbIM
35 . YUCEN IS PELIEHUs
nokazarenem. E€ cBoiicTBa u
MIPAKTUYECKHX 33724
rpaduk
Y TIPEJICTaBICHHUS
JAHHBIX
36 KonTponbHas pabora: "Crenennas
¢bynakuus. E€ cBolicTtBa u rpadguk"
Apudmernueckuii KOpeHb bubnunoreka [JOK
cBOOOTHO
37 HATYpaJIbHOMN CTENICHH U €T0 https://m.edsoo.ru/7f415e2e OIIEPUPOBATH
CBOICTBa TTOHSITHEM:
ApudmeTnieckuii KOpeHb apudmeTnuecKkuit
38 HATYpaJIbHOM CTETIEHU U €T0 KOpEeHb HaTypalbHON
CBOICTBa CTETIeHH
ITpeo6pazoBaHus YHCIOBBIX bubmunorexa LIOK HCIIOJIL30BATh
39 BBIPAKEHUM, COAEPKALIUX CTEIEHU https://m.edsoo.ru/7f415e2e CBOMCTBA JCHUCTBHU C
1 KOPHH KOPHSIMH TUTST
npeoOpa3oBaHUs
40 [TpeoOpazoBaHUs YHCIOBBIX

BBIPAKCHU;




BBIPa)KEHUH, CoIepKALUX CTEIEHU
U KOpHH

[TpeobpazoBanus YHCIOBBIX

41 BBIPOKECHHM, COACPIKAIIIUX CTCTICHU
U KOpHU
WppanronaibHble ypaBHEHHUS. bubmuorexa [IOK
42 OcHOBHBIE METO/IbI PELICHUS https://m.edsoo.ru/7f415e2e
UppalMOHATIBLHBIX YPaBHEHUN CBOGOJIHO
WppanmonansHbie ypaBHEHUSI. OIIEPUPOBATH
43 OCHOBHBIE METO/IbI pELICHUS MOHSTUSIMH::
UppalMOHATIBLHBIX YPaBHEHUN uppaloHalbHbIe
HppanmonaibHble ypaBHEHMUS. ypaBHCHUA
44 OcHOBHBIE METO/IbI PELLIEHUS
UpPPaMOHATIFHBIX YPaBHEHUN
PaBHOCHUITBHBIE TTIEPEXO/IBI B bu6mmoreka [JOK
45 pELIeHUH HpPalMOHATIBHBIX https://m.edsoo.ru/7f415e2e
ypaBHEHU U
PaBHOCHIIBHBIE TTEPEXO/IBI B HaXOJIUTh
46 pELIEHNN UPPALMOHATIBHBIX pereHus
ypaBHEHHH MpPaIHOHATEHBIX
PaBHOCUIIBHBIE TTEPEXO/IBI B YPaBHEHHIA C TIOMOIIBIO
47 pELICHUH UPPalMOHATIBHBIX PaBHOCHIIBHBIX
ypaBHEHUH MepexoioB WIn
PaBHOCHIILHBIE TIEPEXOIBI B OCYIICCTBIAA HPOBCPKY
48 pEIIeHIH HPPaAIHOHATEHBIX KopHen,
yYpaBHEHUN
49 CaoiicTBa 1 rpaduK KOpHS N-0i BH6J.IH0TeKa HOK CBOOOIHO
CTeNeHH KakK (QyHKIMH 0OpaTHOM https://m.edsoo.ru/7f415e2e ONEePUPOBATH




CTCIICHU C HaTypaJlbHbIM
IIoKa3arcjieM

CgoiicTBa u rpaduk KOpHs N-0if
CTETIEeHU KaK (yHKIUU 0OpaTHOM

MOHATUSIMH: CTETICHHAS
byHKIUSA C
HATYPaJbHBIM H LEJIBIM
mokaszareneM, Tpadux
CTENEeHHON (YHKIHMH C
HATYPaJbHBIM H LEJIBIM
mokaszareneM, Tpadux

50 KOpHS N-0M cTeneHu
CTEINEHU C HATypalbHbIM KaK QYHKIHH 0BPATHO
MoKaszaTeyieM CTEeHH c

HaTypaJbHBIM
TOKa3aTeyeM;
KonTponbHas pabora: "CsoiicTa u
51 rpaduk KOpHs N-OW CTEIEHH.
WppauroHnanbHble ypaBHEHUS"
CTereHp ¢ PAHOHATHHBIM bubmmoreka [JOK cBO0OOTHO
52 TOKa3aTeNleM 1 e CBOHcTBA https://m.edsoo.ru/7f415e2e OIIEpUPOBATH
MOHSATUEM: CTEIEHD C
CreneHs ¢ pallMOHATbHBIM pPaLHOHATEHBIM
MoKazaTesieM U €€ CBOMCTBa ToKasaTeneM U yMeTb

54 CreneHs ¢ paliMOHAIbLHBIM MIPUMEHSATD €€
MoKazaTesieM U €€ CBOMCTBa CBOMCTBa

bubnunoreka [JOK cBOOOIHO ONIEPUPOBATH
https://m.edsoo.ru/7f415e2e TIOHATUSIMH:

55 [TokazarenpHas GpyHKIHS, €€ okazaTe/bHas

CBOMCTBA U TpadpuK

¢byHK1USA, ee CBOWCTBA
u rpaduk




Hcrons3oBanue rpaduka GyHKImH bubmuoreka [JOK HCTIOJIb30BATh
56 T — https://m.edsoo.ru/7f415e2e rpaduky yHKIUA
JUISL KCCIIeIOBaHUS
57 Hcnonb3oBanue rpaduka GyHKIuu TpOLECCOB 1 .
JUTSI pelIeHUs YpaBHEHUN 3aBHCHMOCTCH TpH
pelIeHnn 3a1a4
IToxa3arenbHble ypaBHEHUS. bubnunorexa LIOK CBOGOIHO
58 OCHOBHBIE METO/IBI PEIICHUS https://m.edsoo.ru/7f415e2e OIIEpHPOBATE
MOKa3aTeNbHBIX YpaBHEHUN HOHSTHSIMU:
[Toka3zarenbHble ypaBHEHUS. MO0Ka3aTeabHas
59 OCHOBHBIE METO/IbI PELICHUS (dbyHKIUS, ee CBOMCTBA
MOKa3aTeNbHBIX YpaBHEHUN u rpaduK,
IToka3aTenbHbIE ypaBHEHUS. HCIIONE30BaTh Ipauk
60 OCHOBHBIE METOJIBI PEIICHUS AUt pelieHus
MOKa3aTeJIbHbIX YPaBHCHUI ypaBHCHHUH
KonTtponbHas pabora:
61 "TlokazarenpHast QyHKIIHS.
[TokazarenbHble ypaBHEHUS"
Jlorapugm uncna. CoiicTBa Bubnmorexa IIOK CBOOOIHO
62 sorapuda https://m.edsoo.ru/7f415e2e OTlepHPOBATH
- MOHATHSIMU: JIOTapUpM
63 Jlorapudwm yucna. CoiicTBa uhCTa, JeCATHUHbIE U
norapupma HaTypaJbHbBIE
64 Jlorapudm uucmna. CBoiicTBa JIOTapH(MBI;
norapudma HCII0JIb30BaTh
65 JecaTuuHbie 1 HaTypaJIbHbIE but6mmorekxa [{OK CBOWCTBA JIOrapu(moB

Jorapudmbl

s mpeoOpa3oBaHUs




https://m.edsoo.ru/7f415e2e JorapupMuuecKux
BBIPAKEHHI;
66 JlecsiTuHble U HATypaJIbHbBIE
norapuhMbl
I[Ipeo6pa3zoBanKe BBHIPAKEHHIA, Brbmiorexa [IOK
67 COMEPKAIIIX TOrapudMeI https://m.edsoo.ru/7f415e2e
68 [Ipeobpa3oBanue BbIpakeHUH,
CoJep KaIINX JOTapr(pMbI
69 [IpeoOpazoBanue BbIpaKEeHHH,
COJepKAIINX JTIOTapH(PMbI
Jlorapudmuueckas QyHKuuS, & bubsmorexa IOK
70 cBOfCTRA 1 rpaduK https://m.edsoo.ru/7f415e2e
¢BOOOIHO
71 Jlorapudmmraeckast GpyHKuus, e& ONEpPUPOBATH MOHATUEM
CBOIiCTBa U rpauk [oKa3areabHas
Vicrionms3oBanue rpaduka yHximm bubnunorexa LIOK GbyHKIMs, ee CBoicTBa
72 T — https://m.edsoo.ru/7f415e2e 1 rpadux,
73 Wcnonb3oBanue rpaduka GpyHkuun
JUISL pEUIEHUs] YPaBHEHUI
Jlorapugmuueckue ypaBHEHUS. bubnuorexa [IOK
74 OCHOBHBIE METO/IbI PELICHUS https://m.edsoo.ru/7f415e2e
JorapupMHUUECKUX ypaBHEHUI yMCTB
Jlorapugmuueckue ypaBHEHUs. METIOTLSOBATE Frjaq)HK
75 OCHOBHBIE METO/IbI pELICHUS JlorapuMIaeCcKor
JOrapu(pMHUECKUX YpaBHEHUN ;?py;BK;PII:II/I;M P
Jlorapudmudeckue ypaBHEHHS. ’
76 OcHOBHBIE METO/IbI PELLIEHUS

JOrapupMHUUECKUX ypaBHEHUIN




PaBHOCHIIbHBIE TTEPEXO/IBI B but6mmoreka [JOK ¢BOOOIHO
77 pelIeHUH JorapupMUICCKUX https://m.edsoo.ru/7f415e2e OIIEPUPOBATH
ypaBHEHU U MOHSTUEM
bu6mmoreka [JOK jorapuQpmuIecKue
https://m.edsoo.ru/7f415e2e YpaBHEHUSA, HAXOIUTH
PaBHOCHIIBHBIE TTEPEXO/IBI B Ezijizim ¢
78 peleHnn JorapupMUIECcKuX
. PaBHOCHIIBHBIX
YPaBHCHHH MEepEexX00B UIH
OCYIIECTBIISIS
IIPOBEPKY KOPHEU
KoHTtposbHas padoTa:
79 "Jlorapupmuueckas ¢yHKIHUA.
Jlorapudmuueckue ypaBHeHus"
CHHYC, KOCHHYC, TAHTEHC H bu6mmoreka [JOK CcBOOOIHO
80 KOTAHTEHC YHCIIOBOrO aPryMeHTa https://m.edsoo.ru/7f415e2e ONepUpOBaThH
TTOHSTUSIMH: CUHYC,
81 CuHyc, KOCUHYC, TAaHT€HC U KOCHHYC, TaHI€eHC,
KOTAHI'CHC YU CJIIOBOT'O apryMCHTA KOTAQHI'€HC 4YMUCJIOBOI'O
82 ApKCHHYC, apKKOCHHYC U E;I@?HOTeKa HOK apryMcHra,
APKTAHTCHC YUCIOBOTO apryMeHTa ps://m.edsoo.ru/7f415e2e APKCHHYC,
ApPKKOCHUHYC U
83 ApKCHUHYC, apKKOCUHYC U apKTaHTEHC
ApPKTaHTE€HC YHUCIOBOTO apryMEHTa YHUCJIOBOT'O apryMeHTa
Tpuronomerpudeckast OKpyKHOCTbD, bubnuorexa [IOK
84 oTIpeieIeHue TPUTOHOMETPHUYECKIX https://m.edsoo.ru/7f415e2e
(GYHKIMI YUCIOBOTO apryMeHTa
85 Tpuronomerpuueckasi OKpyKHOCTb,

OnpeaACIICHUEC TPUTOHOMETPHUICCKUX




(GyHKIMI YUCIOBOTO apryMeHTa

OcCHOBHBIE TPUT'OHOMETPHYCCKUEC

bu6mmoreka [JOK

86 bopmy B https://m.edsoo.ru/7f415e2e
87 OCHOBHBIC TPUTOHOMETPUYCCKHUEC
bopMyIBI
PUMCHSTh
88 OCHOBHBIC TPUTOHOMETPUYCCKHUEC OCHOBHBIC
tbopmyutbi TPUTOHOMETPUYECKHE
89 OCHOBHBIE TPUTOHOMETPUYECKHUE bopmyIibl TSt
bopMyIbI peoOpa3oBaHus
MpeoGpasosare Bu6miorexa [[OK TPUTOHOMETPUIECKUX
90 - https://m.edsoo.ru/7f415e2e BBIPAKCHUH,
01 [IpeobpaszoBanue
TPUTOHOMETPUYECCKUX BBIPAKCHU I
92 [Ipeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKCHU I
03 [TpeoOpa3zoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUH
PelieHne TPUTOHOMETPUYECKUX brbmiorexa LIOK cBoboHO
94 ypaBHEHM https://m.edsoo.ru/7f415e2e ONepUpPOBaThH
TIOHSITHEM:
YPaBHCHHH yYpaBHEHUE, NPUMEHSATH
9 Pemrenre TpUroHOMETPUYECKIX HEOOXOTMMBbIC
ypaBHEHU (hopMyIBl TS peIIeHHs
PelieHne TPUTOHOMETPUYECKUX brbmiorexa [IOK (T)CEI?s:ZﬁeT e C:(I/II/II;OB
97 https://m.eds00.ru/7f415e2e p p

YpaBHEHUU

YpaBHEHUM;




Pemrenne TPUTOHOMETPHUCCKUX

98 .
ypaBHEHUU
99 Pemenne TpuroHoMeTpHUECKUX
ypaBHEHUH
100 Pemienue TpuroHomMeTpuyECKuX
ypaBHEHU I
KonTtponsHas pabora:
101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS
U TPUTOHOMETPUUYECKHE
ypaBHeHuUA"
ITocnenoBaTeNbHOCTH, CIIOCOOBI bu6mmoreka [JOK
102 3aJaHus OCJIEI0BATEIbHOCTEH. https://m.edsoo.ru/7f415e2e
Metoa MmaTemaTHuecKOn UHIYKIANA CBOOOIHO
MOHOTOHHBIE U OIPaHUYEHHBIE Bu6nnoreka [IOK OnepHupoBarb
103 MoCJIeI0BaTeIbHOCTH. MicTopus https://m.edsoo.ru/7f415e2e IIOHATHUAMMU:
aHajin3a OCCKOHEYHO MaJIbIX HOCACAOBATEIEHOCTD,
CITIOCOOBI 3aJaHUS
104 ApudmeTrndeckas mporpeccus TIOCIIe/I0BATEIbHOCTEH
, MOHOTOHHBIC U
105 ['eomeTrpuueckas nporpeccust
OTpaHUYCHHBIC
BeckoHeuHo y6biBatoas bubmuoreka [JOK MOCJIEA0BATEILHOCTH,
106 reOMETPHYECKas IPOrPECCHS https://m.edsoo.ru/7f415e2e MMOHUMATh OCHOBBI
3apOXKACHUS
107 Cymma 6€CKOH€:{HO yOBbIBaromien MATEMATHYECKOTO
F€OMETPUUYECKON MTPOTPECCUU AHANIM3A KK AHATH3a
JIMHENHBIN 1 YKCIIOHEHIINAIbHBIN but6mmoreka [{OK 0ECKOHEUHO MAJIBIX
108 poct. Uncno e. Dopmyrna CIOKHBIX https://m.edsoo.ru/7f415e2e

IIPOLICHTOB




JIMHEeWHBI U YKCIOHESHIINAIbHBIN

109 poct. Yucno e. DopMyiia CIOKHBIX
MIPOIICHTOB
Hcnonp30BaHue IpoOrpeccuu s
110 pEIICHUS peabHBIX 3a71a4
MIPHUKIIATHOTO XapaKTepa
KonTponbhas pabora:
111 "[TocnenoBaTeTbHOCTH U
nporpeccun”
112 HenpepbiBHBIC QYHKITUN U HX :}53161?1’10“1(3 LHOK CBOOO/HO
CBOMCTEA ps://m.edso0.ru/7f415e2e ONepUpPOBaThH
MOHATHIIMHU:
bubnunorexa LIOK HEINPEPBIBHBIE
https://m.edsoo.ru/7f415e2e dynxImy, TOYKH
113 Touxka pas3pbiBa. ACHUMIITOTBI pa3pbiBa rpa(i)HKa
rpaduKoB PYHKITHIA (YHKIIUU, aCHUMIITOTHI
rpaduka QyHKINY;
114 CBolicTBa (PyHKIIUI HEIIPEPBIBHBIX 536?1’10“1(& HOK cBOOOIHO
Ha OTpE3Ke ps://m.edso0.ru/7f415e2e ONEpUPOBATH
MOHATHEM:  (yHKIUS,
115 CaoiicTBa (hyHKIMH HETIPEPBIBHBIX HEpephIBHAS Ha
Ha OTpe3Ke OTpe3Ke,
116 MeTo MHTEPBAJIOB IS PEIEHHS ]f?tI:fsJ'I/Ij;T:(;(szgrou/IifMSeZe
HEPABEHCTB e '
117 MeTo]1 UHTEPBAJIOB JUISl PEIICHHUS
HEPABEHCTB
118 Mertoa MHTEPBAJIOB JUIsl pEIEHUS




HEPaAaBCHCTB

[IprumeHeHue cBOMCTB

bu6mmoreka [JOK

IPUMEHSTh
119 HenpephIBHBIX QYHKIMH 15 https://m.edsoo.ru/7f415e2e CBOICTBA
peHICHUs 3a/1a1 HENPEPbIBHBIX
[IpuMeHeHne CBOMCTB GyHKIMA 11 perueHus
120 HETPEPbIBHBIX (DYHKIMNA 1151 3az1a4;
peleHus 3aaau
IlepBas 1 BTOpas MPOM3BOIHEIE Brbmiorexa [IOK cBobozHO
121 (yHKII https://m.edsoo.ru/7f415e2e OIIEPUPOBATH
MOHATHUSIMU: TIEpBast U
129 Onpenenenye, reOMETPUYECKHIA Brbmiorexa [IOK BTOpast IPOU3BOIHbIE
CMBICIT TIPO3BOTHO https://m.edsoo.ru/7f415e2e bk,
. KacareiabHas K
Onpenenenue, GU3NIECKUN CMbICIT
123 HPOM3BOHOI rpaduky GyHKIUN
WCIIOJIb30BATh
bubmuoreka [JOK .
_ TeOMETPUYECKUH U
104 VpaBHeHHe KacaTelbHOl K https://m.edsoo.ru/7f415e2e (useCKHii CMbICT
rpaduky GyHximun MPOU3BOTHOMN ISt
pereHus 3a1a4
195 YpaBHEHHE KacaTeIbHOU K
rpaduxy GpyHKIUN
126 [TpOU3BOIHBIE DIIEMEHTAPHBIX brbmorexa [IOK BEIYHCIISTE
. https://m.edsoo.ru/7f415e2e
yHKIHi MIPOU3BOHBIE CYMMBHI,
[Ipou3BoaHbIE HIEMEHTAPHBIX IIPOU3BEICHNUA,
127 byrKHi YacTHOTO U
KOMIIO3ULIMH JIB
IIpou3BogHAs CyMMBI, bubnuorexa [JOK VLI ABYX
KLUH, 3HaTh
128 MPOU3BEICHHUS, YACTHOTO H https://m.edsoo.ru/7f415e2e (bynxuii,

KOMITO3UIIUH (DYHKITHI

IIPOU3BOJHEBIC




[Tpou3BoiHAS CYMMBI, 3JIEMEHTAPHBIX
129 IIPOU3BENIEHUS, YACTHOTO U 1 GbyHKIMN
KOMITO3UIINH (PYHKITHIA
[Tpou3BoIHAS CYMMBI,
130 MIPOU3BEICHHUS, YACTHOTO H 1
KOMITO3UIIUH (DYHKITHIA
131 'I'<OHTpOJ'IBHa$I I?'a60Ta: 1 1
[IpousBoHas
[ToBTOpenue, 06001ICHNE, bubmuoreka [JOK
132 CHCTeMaTH3alMsl 3HAHMIA: 1 https://m.edsoo.ru/7f415e2e
"VpaBHeHus"
[ToBTOpenue, 06001ICHNE, bubmuoreka [JOK
133 CHUCTEMaTH3allisl 3HAHHH: 1 https://m.edsoo.ru/7f415e2e
"qDYHKL[I/II/I"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 WroroBas koHTpOJIBHAS paboTa 1 1
136 [ToBTOpEHUE, 06001IEHNE, L bubmorexa [HOK
CHCTeMATH3aLHS SHAHMIL https://m.edsoo.ru/7f415e2e
BIIEE KOJIMYECTBO YACOB I1
OBII] (0) CTBO HACOB IIO 136 10

I[TPOT'PAMME




11 kiaacce

JlonmoJtHUTENbHAS
uHdopmanus
Ne Koinue Hara JIeKTPOHHBbIE U(PPOBHIE hopman
Tema ypoxka (nTOTOBBIE PE3YIBLTATHI,
n/n CTBO U3YyYeHUs o0pa3oBaTe/ibHbIE pecypchbl
9TaIlbl UX
4acoB
(hopmupoBaHus U
CITOCOOBI OIIEHKH )
[IpumeHeHne Mpou3BOIHOM K
1 HCCIIeI0BaHMIO (DYHKIIMHI HA 1 bubnmorexa LOK
e https://m.edsoo.ru/7f415e2e
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHOM K
2 UCCIIeIOBaHMIO (QYHKIIMI Ha 1 Ymerb
MOHOTOHHOCTD ¥ 9KCTPEMYMBI HCIOTB30BATh
o MIPOU3BOJIH st
[IprMeHeHne npon3BOIHON K P FHYIO s
. VICCIIEZIOBAHHUS
3 WCCJICIOBAHMIO (DYHKITHI Ha 1
GbyHKIIIN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
MOHOTOHHOCTh U
[IprMeHeHne npon3BOIHON K IKCTPEMYMBIL;
4 MCCIIeI0BaHMIO (QYHKIIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K
5 UCCIIeIOBaHMIO (PYHKIMH Ha 1

MOHOTOHHOCTBH U OKCTPEMYMBI




[IprumeHeHnue npou3BOJHON K

6 UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB Ml 9KCTPEMYMBI
Haxosxenne HanOopIIero u
bu6mmoreka [JOK
7 HAaWMEHBIIIETO 3HAYCHUS
. https://m.edsoo.ru/7f415e2e
HENPEPBIBHON (DYHKITUU HA OTPE3KE
Haxosxnenne HanOobIIero u
8 HAaWMEHBIIIETO 3HAYCHUS
HEMPepbIBHON (DYHKIIMU HA OTPE3Ke HaxoJUTh
HanOOJIbIIIEe u
Haxoxnenne HanOobIIero u
HaWMCHbIIIEE 3HAYCHUS
9 HAaWMEHBIIIETO 3HAYCHUS .
i (yHKIMN HETIPEPHIBHOM
HEIPEPHIBHON KITUU Ha OTPE3Ke
Pep YHEI p Ha OTpE3Ke;
Haxoxnenne HanOobIero u
11 HAMMEHBIILIETO 3HAYCHUS
HENPEePBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOobIIero u
12 HaWMEHBIIIETO 3HAYCHUS
HENPEePBIBHON ()YHKITUU HA OTPE3KE
IIpuMeHeHne NpOU3BOJHON IS HCIIOTB30BATH
13 HaX0XJEHUS HAWJIYUIIero peieHus bubmorexa HOK
Y4 P https:/m.edsoo.ru/7f415e2e TIPOM3BOZHYIO NI
B IIPHUKJIATHBIX 3a7a9aX HAXOKICHHUS
[TpumeHeHne MPOU3BOTHON JUIS HaWTYYIIero pemeHus
14 HAXO0XICHUS HAWITYYIIETrO PEeIeHHUs B IIPUKJIAIHBIX, B TOM
B MIPUKJIATHBIX 3a7a4ax YHUCJIe COIUATIBLHO-
[IpuMeHeHne MpON3BOHON s SKOHOMHYCCKHUX,
15 oTpesieNieHus] CKOPOCTH U 3aJa4ax, s
YCKOPEHHUS IIpoLecca, 3aJaHHOrO ONpENCICHNA
dopmyoit unu rpaduxkom CKOPOCTH H




[IpumeHeHnue nporu3BOIHOMN 11t
ONpeIeTICHUsI CKOPOCTH U

bu6mmoreka [JOK

yYCKOpEHUSs Mpoliecca

16 YCKOpEHHS IIPOLIECCA, 3aJaHHOTO https://m.edsoo.ru/7f415e2e
dbopMmyIoit uiu rpaduKomM

17 Kommo3zurust ¢hyHKImii

18 | Kownosmus pymuii s medswonuTisezs crpoms rpabcy

L : KOMITO3UIIUN  (DYHKITUI

19 Kommozurust ¢hyHKImii c MOMOUIBIO
I'eomerprueckue oOpa3sl Bumorexa LIOK 3JIEMEHTapHOTO

20 YPABHEHHi1 2 KOOPANHATHOIH https://m.edsoo.ru/7f415e2e HCCJUIGHOBaHM .
IOCKOCTH CBOWCTB  KOMIIO3HIIUU
I'eomeTpuueckue oOpassl ABYX yHKIMH;

21 YpaBHEHUI HA KOOPAUHATHOM
TUIOCKOCTH
KonTponbsHas pabora:

22 "UccnenoBanue GpyHKIMNA €
MTOMOIIBIO TTPOU3BOAHON"

93 [TepBooOpazHas, OCHOBHOE bubmmoreka [JOK cBO0OOIHO
CBOWCTBO MEPBOOOPA3HBIX https://m.edsoo.ru/7f415e2e OIIEpPUPOBATH
[IepBo0oOpa3HbIe 351€eMEHTapHBIX HTOHATHAMM.

24 ¢ynkuuit. [IpaBuna HaxoXAEHUS nepBooOpasHas,
MEePBOOOPA3HBIX ompeenEHHBIN

WHTETpaj, HaXOIUTh

[TepBoOOpa3HbIe IIEMEHTAPHBIX TepBOOGpasHBIe

25 ¢ynkuuit. [IpaBuna Hax0XKAEHUSA EMEHTAPHBIX
NepBOOOPaA3HBIX dyHEii

26 Wnterpain. 'eomerpudeckuii cMbICI bubnuorexa [IOK

WHTErpasa

https://m.edsoo.ru/7f415e2e




Brrancnenue OHpe,Z[CJ'IéHHOl"O

27 uHTerpasia o gpopmyne HeroToHa bubmorexa LHOK
rerp PMY https://m.edsoo.ru/7f415e2e BBIMHCIATE
JleitOHuIa UHTErpan 1no dQopmyie
Brluncienne onpenenéHHoro Heprotona-JleitOnuna;
28 uHTerpana mo ¢popmyie Herorona-
JleiiOnuna
[TpumeHeHre MHTETpaIa st
o bubnuoreka L[OK HaXOIUTh
29 HaXOKIECHUS IUIOIIAel IIOCKUX ]
uryp https://m.edsoo.ru/7f415e2e UIOLIAIN IOCKUX
¢buryp 1 o0BEMBI TN C
[IpuMeHeHnue nHTETpaANa U1 .
) MTOMOIIIBIO UHTETPAIa,
30 HaxXO0XKIEeHUI 00BEMOB
FCOMETPUYCCKUX TEI
31 [Ipumeps! periennit bubnuoreka [IOK UMETh
Qg depeHIraIbHbIX ypaBHEHUN https://m.edsoo.ru/7f415e2e IIpEACTaBICHUE 0
- TIpuMeps! perenii MaTeMaTHYECKOM
i depeHIMATEHBIX YPaBHEHUI MOZICTMPOBAHIN Ha
MpUMEpPEe  COCTaBIICHUS
Marematnueckoe MOAEITUPOBAHUE mnddepeHIHaIBHbIX
33 peaTbHBIX TPOIIECCOB C TIOMOIIBIO ypaBHeHuil;
nudepeHIaTbHBIX YpaBHEHUN
34 KonTponbnas pabora:
"IlepBooOpazHas 1 uHTErpa"
35 Tpuronomerpuueckue GyHKIIUU, UX bubnunoreka [JOK CBOGOHO
CBOICTBa U rpaduKu https://m.edsoo.ru/7f415e2e OTepUpOBaTh
36 TpuronomeTrpuueckue GyHKIHH, UX MOHATHSIMH:  TpaduKu
CBO¥CTBA U TpayuKu TPUTOHOMETPHUECKUX
37 Tpuronomerpudeckue GpyHKIIUH, UX bynmit;

CBOWCTBA U rpaduKu




Tpuronomerpuyeckue GyHKINH, UX

38 .
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu
OT160p KOpHEH

40 TPUTOHOMETPUUECKUX YPABHEHUH C bubmmorexa [IOK
MIOMOUIBIO TPUTOHOMETPUUYECKOM https://m.edsoo.ru/7f415e2e
OKPY>KHOCTH

py ¢BOOOIHO

OTt60p KOpHEH OllepUpOBaTh

41 TPUTOHOMETPUUECKUX YPAaBHEHUH C HOHSTHSIMU:
IIOMOIIBIO TpI/IFOHOMeTpI/IIIeCKOﬁ TPUTOHOMETPHUYECKAS
OKPY)KHOCTI/I OKPY)I(HOCTB,
Ot60p KOpHEH onpeieseHue

42 TPUTOHOMETPUYECKUX YPAaBHEHUH C TPUTOHOMETPHUICCKUX
IIOMOIIBI0 TPUTOHOMETPUYECKON yHKIMH  YHCIOBOTO
OKPY>KHOCTH aprymexra,
OTt60p KOpHEH

43 TPUTOHOMETPUUECKUX YpaBHEHUH ¢
ITOMOIIBI0 TPUTOHOMETPUYECKON
OKPYXKHOCTH

44 Pemienne TpuroHOMETPUIECKUX bubnunoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/7f415e2e
Pemenune TpuroHoMeTpuuecKux

45 YMeTs pemarsb
HEPABEHCTB

TPUTOHOMETPHUECKHE

Pemenune TpuronomMeTpuueckux

46 HEpaBEHCTBA
HEPABEHCTB

47 Pemenune TpuronomMeTpuuecKux

HEpPaBEHCTB




Kontponbnas padora: "I'paduku
TPUTOHOMETPUYCCKHUX (YHKITHIA.

48
Tpuronomerpudeckue
HepaBeHcTBa"
49 OCHOBHBIE METO/IbI PEIICHUS bubmuorexa [JOK
IIOKa3aTEJIbHBIX HEPABCHCTB https://m.edsoo.ru/7f415e2e
YMeTb NpUMEHATH
OcHOBHBIE METO/IbI PELICHUS
50 OCHOBHBIE METOJIbI
MOKa3aTeIbHBIX HEPABEHCTB
pelieHus
OCHOBHBIE METOJIBI PEIICHUS
ol MOKa3aTeIbHbIX
[I0KAa3aTeIbHBIX HEPABEHCTB
HEPaBEHCTB
59 OcCHOBHBIE METO/IbI PEIICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB
53 OcCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB
YMeTb NpUMEHSATH
OCHOBHBIE METOJIBI PEIICHUS
o4 OCHOBHBIC METOJIbI
norapu(pMUUECKIX HEPABEHCTB
pelieHus
OCHOBHBIE METOJIBI PEIICHUS
55 Jorapu(pMUIECKIX
norapu(pMUUECKIX HEPABEHCTB
HEPaBEHCTB
56 OcCHOBHBIE METOIBI PEIICHUS
norapu(pMUUECKUX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
YMppalOHAaJIbHBIX HEPABEHCTB https://m.edsoo.ru/7f415e2e YMeTb [IPUMEHATD
OCHOBHBIC METOJIbI
OCHOBHBIE METOJIBI PEIICHUS
59 peteHus
UPPAIMOHATILHBIX HEPABEHCTB
HPPaIMOHATEHBIX
OcCHOBHBIE METOJIBI PEIICHUS
60 € MCTOJBI petiie HEpABEHCTB
UppaIlMOHATIFHBIX HEPABEHCTB
61 I'paduueckue MeTob! penieHus bubnuorexa [JOK CB00OIHO BNIAJETh

UppaLMOHATILHBIX YPaBHEHUN

https://m.edsoo.ru/7f415e2e

rpadu4ecKuMu




62

['padmyeckue METOABI peLIeHHs
UPPALMOHATILHBIX YPABHEHUM

63

['padmyeckue METOABI peLIeHHs
MOKa3aTeNbHBIX YpaBHEHUN

64

I'paduueckue MeTo Bl pemeHus
MOKAa3aTeIbHBIX HEPABCHCTB

65

I'paduueckue MeTo Bl pemeHus
JOrapuPpMHUECKUX yPaBHEHUI

66

['padmyeckue METOABI pelIeHHs
Jorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue meToabl pemeHus
Jorapu(pMUUECKUX HEPABEHCTB

68

I'paduaeckue MeTO Bl pemIeHHUS
MOKa3aTeIbHBIX U
JOTapu(PMHUECKUX yPaBHEHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

69

I'paduueckue MeTObI perIeHus
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

70

['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX U
norapu(pMUUECKIX HEPABEHCTB

71

['padmyeckue METOABI pelIeHUs
MOKa3aTeNbHBIX U
norapupMHUUECKUX HEPABEHCTB

METO/IaMH PELICHUS
HppalUOHAIIBHBIX,
II0Ka3aTCIbHbIX U
JOrapuPpMHUECKIX
HEPaBEHCTB

72

KonTponbhas pabota:

"UppauroHanabHble, MOKa3aTeIbHbIe
U Jjorapu(pMuUecKrue HepaBeHcTBa"

73

KommiekcHrie uucia.

bu6mmorekxa [{JOK

CBOOOHO




Anrebpanyeckas u
TpUroHomerpuyeckast GopMsl
3aMMcy KOMIUIEKCHOTO YHCTia

https://m.edsoo.ru/7f415e2e

KomruiekcHple uncna.
Anrebpanyeckas u

OIIepUpPOBATH
MOHATHSIMHU:
KOMIUIEKCHOE YHCIO U
MHO>KECTBO
KOMIUIEKCHBIX ~ YHCell,

74 MPEACTaBIATh
TpUroHomerpuyeckast GopMsl
KOMIUJICKCHBIC YHCIIa B
3aMmucH KOMIUIEKCHOTO YHCIia .
anredpanvecKoin u
75 ApudmeTnueckue onepanuu c bubmmoreka [JOK TPUrOHOMETPHYECKOi
KOMIUIEKCHBIMH YHCJIaMHU https://m.edsoo.ru/7f415e2e bopwme, BEIOTHAT
76 Apudmerndeckne onepanum ¢ apupMeTHIECKue
KOMIUIEKCHBIMU YHCIIAMU omepanuu ¢ HUMH U
77 N300paxkeHne KOMILJICKCHBIX YHCEI bubmmorexa LIOK H300paxars Ha
Ha KOOPIMHATHOM IIIOCKOCTH https://m.edsoo.ru/7f415e2e KOOpANHATHO
TJIOCKOCTH.
78 N300paxeHne KOMIJIEKCHBIX YHCET
Ha KOOPJAMHATHOM MJIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oit bubnuotexa [JOK
CTEIIEHU U3 KOMILUIEKCHOTO YuCia https://m.edsoo.ru/7f415e2e
80 ®opmyna Myaspa. Kopau n-oi
CTETICHH U3 KOMILIEKCHOTO YHCIa
[TprMeHeHre KOMIUIEKCHBIX YUCEI
81 JUTSI peIeHUsT (PU3UIECKUX U
TEOMETPHUYSCKUX 3aa4
82 KonTponbhas pabota:
"KommiekcHbie yucna"
83 HarypannHble U nesable ynciaa bubmorexa [TOK
P https://m.edsoo.ru/7f415e2e
84 Harypanbnble u nensie yucna
85 [IpumeHeHne npu3HaAKOB bubnuorexa [JOK HCMOJIb30BATh




JACIIMMOCTHU L ECJIbIX YUCECII

https://m.edsoo.ru/7f415e2e

[TpumeHeHre mpU3HAKOB

MIPU3HAKU ACTUMOCTH
uensix yucen, HOJ u

86
JEIIMMOCTH LIEJIBIX YHCell HOK narypasnbHbIx
[IpuMeHeHue npru3HaKkoB HHCC] UL PELICHHA
4, IPUMEHSTh
87 JIenuMocTH menbix uynucen: HOJl u 3ajiad, rpume
HOK anroput™ EBkinna;
¢B0OOOIHO
[IpuMeHeHne npru3HaKkoB
ONEepPUPOBATH MOHATUEM
88 nenmuMocTH 1enbix aucern: HOJ u
HOK OoCTaTKka 10 MOJIYJIO,
3alUCHIBaTh
HpI/IMeHeHI/IC IIPHU3HAKOB HaTVphaAJIbHBIE YMCJIa B
89 JIETUMOCTH LEJIBIX YUCEI: OCTATKH bubmorexa HOK ”
: A3JIMYHBIX
https://m.edsoo.ru/7f415e2e p
0 MOJTYJIIO MO3UIIMOHHBIX
[IpuMeHeHne TPU3HAKOB CUCTEMAaX CHMCJICHN,
90 JIETUMOCTH LEJIBIX YUCEI: OCTATKH
10 MOJYJIIO
[IpuMeHeHne npru3HaKkoB
o1 JE€TUMOCTH LIEJIbIX YUCEN:
anroput™ EBkiuaa ass pemenus
3a/1a4 B LEJIBIX YUCIAX
92 Kontponbnas padota: "Teopus
LeJbIX yncen"
Cucrema 1 COBOKYITHOCTh ¢BOOOIHO
N bu6mmoreka [JOK
93 ypaBHEHU. PaBHOCHUIIbHBIE OIepupoOBaTh
https://m.edsoo.ru/7f415e2e
CHUCTEMBI 1 CHCTEMBI-CJICICTBUS TOHSATUSMH: CUCTEMA
1 COBOKYITHOCTh
Cucrema ¥ COBOKYITHOCTh .
. ypaBHEHUH U
94 ypaBHeHUH. PaBHOCUITbHBIC

CHUCTEMBI U CUCTCMBI-CIICICTBUSA

HCPAaBCHCTB,
PaBHOCHUJIBHLIC




CHUCTEMBI U CUCTEMBI-
CIICACTBUA

OcCHOBHBIE MCTOABI pCHICHUA

bubmuorexa [JOK

% CHCTEM H COBOKYIHOCTEH . https://m.edsoo.ru/7f415e2e
paIrMoHAIbHBIX YPAaBHCHHI
OCHOBHBIE METOJIBI PEIICHUS
96 CHUCTEM U COBOKYITHOCTEH HaxO/UTh PEUICHUS
HUPPALMOHATLHBIX YpaBHEHUT CHCTEMEL 1
OCHOBHBIE METOJIBI PEIICHUS COBOKYITHOCTEH
97 CHCTEM U COBOKYITHOCTEH paIMoOHAaIbHBIX,
MOKAa3aTeNbHBIX YpaBHEHUN MOKAa3aTeNbHbBIX U
OcCHOBHBIE METO/IbI PELLIEHUS JIOrapH(pMIICCKHX
98 CUCTEM U COBOKYITHOCTEH YPaBHEHHH
IIOKa3aTEJIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI pEIICHUS
99 CUCTEM U COBOKYITHOCTEH
norapu(MUUECKUX YpaBHEHUN
OcCHOBHBIE METOIBI PEIICHUS
100 CHUCTEM U COBOKYIHOCTEU
norapu(pMHUECKUX ypaBHEHHIA
[TprMeHeHre CUCTEM K PEIICHUIO pelar
MaTeEMaTHYECKUX 3a1£aq U 3aJ1a4 U3 Br6morexa LIOK MPUKJIaHbIE 33a1a4d, B
101 paSHHqH}:IX obmacrel Hayxu https://m.edsoo.ru/7f415e2e TOM HHCIIe COLMATBLHO-
pealbHOM KU3HH, HHTEPIIPETALIHS 9KOHOMHUYECKOTO n
MOJTYYCHHBIX PE3YJIbTATOB (buzmIecKoro
[IpuMeHeHne cUCTEM K PEILEHUI0 XapakTepa, CpeacTBaMu
102 MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 U3 MaTEMaTHICCKOI0
aHaJIHu3a.

Ppa3InYHbIX oOacreit HAayKHU U




peasibHO JKU3HU, HHTEPIIPETALIHS
MOJIYYCHHBIX PE3YJIbTaTOB

[IpuMeHeHre HEPaBEHCTB K

PEIICHUIO MAaTEMATHYCCKUX 3aaa4 U

3aJia4 U3 Pas3JIMIHbIX obnacreit

103 HAyKU U PEAIbHOU KU3HH,
MHTEpIpETaIHs MOJTyYeHHBIX
pe3yJIbTaToB
Kontponbnas padota: "Cucremsl
104 paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHBIX U
norapuMUUECKUX ypaBHEHUI"
105 PannonanbHble ypaBHEHHUS C bu6mmoreka [JOK
napaMeTpamu https://m.edsoo.ru/7f415e2e
106 PanuonansHbie HEpaBEHCTBA C
napaMeTpamu pelaTh
107 PamnmonansHbBIE CHCTEMEI C bu6mmoreka [JOK panroHaJIbHBIC,
rapameTpamu https://m.edsoo.ru/7f415e2e HpparMoHaIbHBIC,
HpparmonansHble ypaBHEHUS, TIoKasaTe/IBHEIC,
108 JorapupMuyecKkue U
HEPaBEHCTBA C TapaMeTpaMu
TPUTOHOMETPUYECKHUE
109 HNppannoHaibHbIE CUCTEMBI C bubnuotexa [JOK ypABHEHIS -
napaMeTpamu https://m.edsoo.ru/7f415e2e HEPABCHCTEA,
110 IToka3aTenbHbIE ypaBHEHHS, coepIKaliue
HEpaBEHCTBA C MapaMeTpamMu napameTpsl;
111 [TokazaTenbHbIE CUCTEMBI C
napameTpamMu
112 Jlorapugmuueckue ypaBHEHHUs, bubnuoreka [JOK

HCPAaBCHCTBA C MapaMEeTpaMu

https://m.edsoo.ru/7f415e2e




113

Jlorapudmuueckre CUCTEMBI C
napaMerpamu

114

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpamu

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

115

TpuronomeTpuyeckrue HEpaBeHCTBA
C IapaMeTpaMu

116

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

117

[ToctpoeHue u uccienoBanue
MaTEMaTHUYECKUX MOJEIIEN
pEAIbHBIX CUTYallUi C TIOMOILBIO
YPaBHEHUH € ITapamMeTpamMmu

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

118

[TocTpoenue u uccnenoBanue
MaTeMaTHYeCKUX Mojenen
peanbHBIX CUTYALMH C TOMOLIBIO
CUCTEM YpaBHEHUI ¢ TapaMeTpaMu

119

HOCTpOCHI/Ie n UCCIICIOBAHUC
MaTeMaTHYeCKUX MOoAeIeH
PCAIIbHBIX CI/ITyaI_[I/Iﬁ C IIOMOLIBIO
CHUCTEM ypaBHeHHfI C mapamMeTpaMunu

YMeTb MOAENIUPOBAThH
peaJIbHBIE CUTyallUH
U UCCIIE0BATh
IIOCTPOCHHBIE MOJEIIN
C IIOMOILBIO
YpaBHEHUH C
rapameTpamu

120

KonrtponsHas pabora: "3agauu c
napaMerpamu’

121

[ToBTOpenue, o6obIIEHNE,
CUCTEeMAaTH3aIs 3HAHW:
"VpaBHeHns"

122

[ToBTOpenwme, 0600IIEHNE,
CUCTEeMAaTH3aIHs 3HAHW:
"VpaBHenus"

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e




123

[ToBTOpEHME, 0000IICHNE,
cHCTeMaTHU3allus 3HaHUMN:

"VpaBaenus. CucreMbl ypaBHEHUN"

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

124

[ToBTOpEeHmE, 0600IICHNE,
CHUCTEMAaTH3al[|s 3HAHMH:
"HepaBencrpa"

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

125

[ToBTOpEeHme, 0600IICHNE,
CHCTeMaTH3allys 3HAHMIA:
"Hepasencrtna"

126

[ToBTOpenue, 06001ICHNE,
CUCTeMaTH3allus 3HAaHU:
"Hepasencrtna"

127

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIus 3HaHWM:
"ITpousBoaHas u €€ npuMeHeHue"

128

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIs 3HAHW:
"IIponsBoaHas u €€ npuMeHeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

129

[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIus 3HAaHHH:
"IIponsBoaHas u €€ npuMeHeHue"

130

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3alys 3HaHUM:
"MHTerpa u ero npuMeHeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/7f415e2e

131

[ToBTOpenme, 0600IIEHNE,
CHCTeMaTH3alysl 3HAHMIA:
"OyHkuun"

bu6mmorekxa [TOK
https://m.edsoo.ru/7f415e2e

132

[ToBTOpenme, 0600IIEHNE,




cHcTeMaTu3amus 3HaHUH:

"(DYHKI_[I/II/I"
[ToBTOpEHmE, 0600IIECHNE,
133 CHCTEeMaTH3allys 3HAHMIA: 1
"(DYHKHI/II/I"
134 Wrorosas KoHTpOJbHAS paboTa 1
135 Hrorosast KoHTpoOJIbHAS paboTa
136 [ToBTOpEHHE, O606H1€HI:IG, 1
cHUCTEMaTH3alus 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10
- 136 10

[NPOTPAMME




IIpunoxenne2
HopMmbI 1 0c00€HHOCTH OLIEHKH NPeIMETHBIX pPe3yJIbTaTOB.

Hcronp3yemMble HOPMBI OLICHWBAHMS IO YYEOHBIM MHpeAMeTaM W TpeOOBaHHS K CHCTEME OICHUBAHU
00pa3oBaTeIbHBIX JOCTH)KEHHH, 00YJalOIUXCs 10 MpeaMeTy Qu3nKa, TpeOOBaHHs K BHICTABICHHIO OTMETOK
3a MPOMEKYTOUHYIO aTTECTAIIMIO OTPAKEHBI B JOKANBHBIX akTax MBOY «COL Ne 196»:

- «ITomoXxeHue O CHCTeME OICHHBAHHs OOPa30BATEIBHBIX JOCTIIKCHHUH, O0YYAIOIIUXCS», YTBEPIKIACHHOE
mpukazoM MBOY «COIII Ne 196» ot 30.08.2023 r Ne 417,

- «lTonoxenne o HOpMax OIEHUBAHMS MO Y4eOHBIM TIpenIMeTam», yTBepxkaeHHoe nprukazoM MbOY «COII
Ne 196» ot 30.08.2023 T Ne 417.

I'paduk KOHTPOJBHBIX MEPONPUATHH MO NpeAMETY (U3MKA BXOIUT B €AMHBIA JOKYMEHT LIKOJBI
uMeHyeMblii «['pagikoM OIICHOUHBIX MPOILEAYpP», COCTABISETCS IBa pa3a B TOJ M YTBEPIKIAETCS MIPUKA30M
JUPEKTOPA MIKOJBI.

HToroBbie maHupyeMble pe3yIbTaThl, dTanbl UX (GOPMUPOBAHUS U CIIOCOOBI HX OILIEHKU OTPaKaroTCs
B KTII B paszene JIOTIOJTHUTENIbHAS uHpOpMAIIHSL.



Hpuiaoxenue 3

OueHovHbIe cpeacTBA (OLIEHOYHbIE MATEPHAJIBI) 1 METOAUYECKHE MATEPHAJIbI

paboueil mporpamMmMbI

1o

anrebpe 10-11

(YKa3aThb HaMMEHOBAHUE MIPEAMETA)

Knacc | Meroanueckue OneHovyHkIe YyeOHuk (1) DJIeKTPOHHbIE
PeKOMeH/1alu, cpeacTBa MaTepuabl,
NMOypPOYHbIE (oleHOYHBIE JOTIOJIHUTEIbHbIE
pa3padoTKu MaTepuabl) MaTepuabl
/KUMBbI
10 Anrebpa u CamocrosiTenbHbIC U III.A.AmumoB, | https://videouroki.net/et/my/
HayaJia aHajiu3a | KOHTPOJbHBIC pabOTHI 10.M.Kansarun
10 kmacc. 1o anredpe Havaiam https://ege.sdamgia.ru/
ananuza s 10- Aunrebpa u
Mertoanueckoe 11knaccoB: yueOHOE Hayaia
rmocooue K nocobue A.Il.LEpmioBa, | Mmaremarrueckoro
Y4EOHHKY B.B.I'onmo6oponpko, ananm3a 10-11
I.A.AxuMoBa, M.: MJIEKCA M:
HO.M.Kansruna «IIpocsemenne»

«Aunrebpa u
Hayaja aHajausa
10-11»
ABTOp
I''".I'puropnesa
N3parenscTBO
«Yaurenp»




AHHOTAIUSA

ITosiHOe HauMEeHOBaHHE
padGoueii mporpaMmbl

PabGouas mporpamma mo anredpe s ywammxcs 10-11 kimaccos,
peanusytomas ~ TpeboBaHus  (eAepaTbHOrO0  TOCYIAapPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa OCHOBHOTO 001ero oopasosanust u GOII
000.

MecTo yyeOHOTrO
npeaMeTa B CTPYKType
OCHOBHOM

VYueonsii npeamer «AJICEBPA 10-11» BkitoueH B 00s3aTenbHYIO
gacth yuebHoro wiana OOII OO0 MBOY «COII Ne 196». NU3yuaercs
Ha 0a30BOM ypOBHE.

o0pa3oBaTe/ibHOI

NPOrpamMMbl

HopmatuBHasi ocioBa | 1. ®I'OC ocHoBHOro 0011ero oopa3oBanus, yTBEPKICHHBIM MTPUKA30M
pa3padoTKu Munnpocsemenust Poccuu ot 31.05.2021 r. Ne 287;

NPorpamMmbl 2. @enepanbHas oOpa3oBaTelbHAs MPOTpaMMa OCHOBHOTO OOIIETO

o0Opa3oBaHusI» yTBEpXKACHHAs nmpukazoM Munnpocsemenus Poccun ot
18.05.2023 Ne 370;

3. OOpazoBarensHass mnporpamma OOO MBOY
yTBepKIeHHas mpruka3oM oT 30.08.23 Ne 418;

4. ITonoxkeHue o pa3zpaboTke pabouux MporpamMMm y4eOHBIX MPEIMETOB,
KypCOB, IUCHMIUIMH (MOJYJeW) TenaroraMd B COOTBETCTBHU C
tpeboBanusimu ®I'OC HOO, ®I'OC 000, ®I'oC COO u ®OOII
yrBepxAeHHOe npuka3zom oT 30.08.2023 Ne 417;

«COII Neo 196y,

KoauuecTBO 4acoB aJs

Ha yriy0ienHnom ypoBHe 272 yaca, B TOM 4HCII€:

peaau3zamuun B 10 knacce — 136 yacos; B 11 knacce — 136 yacoB

NPOrpaMMabI

Hesan peanmsanuu e Pa3Butue ymeHus HaOmOAaTh, CPaBHUBATh, HAXOIUTh
MporpaMMsbl 3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBILIICHUS,

CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS
Y BBIBOJIBI, (DOPMYJIHUPOBATh YTBEPIKICHHUS.

e OgnageHue o0yJarouMucs OCHOB
MaTEMAaTUYCCKOT' O NMPEACTABICHUS.

e PasButHe y OOy4yarOmMXCsl HAYYHBIX TIPEACTABICHUH O
NPOUCXOXKIACHUH W CYIIHOCTH anreOpandecKkux aOCTpakuui,
crocobe OTpakeHUs MaTeMaTU4YeCKON HayKOW SIBICHUH U
IpPOIIECCOB B NpUpOAE M OOIIecTBE, POIM MaTeMaTHYeCKOro
MOACIIMPOBAHUA B Hay4YHOM IIO3HAHUU n B IMPAKTUKE
crocoOCTByeT (OPMHUPOBAHHIO HAYYHOIO MHUPOBO33PEHUS U
Ka4ueCTB MBIIIJICHHU A, HGO6XOI[I/IMI)IX JJIA aganTaimnuu B
COBPEMEHHOM IH(PPOBOM OOIIIECTBE.

YHUBEPCAIBHOTO

Y4yeOHO-MeTOAUYEeCKH I
KOMILJIEKC

[I.A.Anmumos, FO.M.Konsarun, «Anredpa U Havala MaTeMaTHYECKOTO
ananmusa 10-11», Mocksa, IIpocsemenue, 2014

Metoasl 1 popmbl
OLICHKH Pe3yJIbTaTOB
OCBOCHUS NIPOrPaMMBbI

JInuHocTHBIE: HAOIIOIEHNE, AaHKETHPOBAHNUE.
Meramnpenmernele: Oecena, AMCKYCCHS,
MIPOEKT, CAMOOIICHKA.

[TpeamerHsbie: TecT (3aaHus ¢ BHIOOPOM OTBETA, C KPATKHM OTBETOM, C
pa3BEPHYTHIM OTBETOM), aireOpanyecKuid AUKTAHT, JAUKTAaHT IO
dopmynaM, mpakTHueckas pabora, camocTosTeldbHas  palora,
KOHTpOJIbHasE pa0oTa, TeMaTHMYeCKWe M WTOTOBble KOHTPOJIbHBIE

yuyeOHOe HCCle0BaHUe,




paboTHI.
5-0ayuipHas cUCTEMa OLICHWBAHUS TEKYIIEH yCIIeBaeMOCTH.










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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