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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «Anredpa U Hayajia MaTEeMaTUYECKOTO aHAJIU3a» SBIIAETCS
OIHUM W3 HamboJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOmiero obpa3oBaHws,
MIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3y JUIsd
U3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KYypCOB, a C JPYroil CTOpPOHBI, (hopmMupyeT
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE O0y4YaroIIMXCS Ha YPOBHE, HEOOXOIUMOM
IJI1 OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HUCTOPUH, CIIOBECHOCTH U APYTUX
AUCUMIUIMH. B pamkax naHHOro y4eOHOro Kypca oOydaroliuecsl OBJIaJEBarOT
YHHUBEPCAIbHBIM $I3bIKOM COBPEMEHHOM Hayku, KoTopas (OpMYyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTHIeCKor (hopme.

VY4eOHblii Kypc anreOpsl U HayaJll MaTeMaTHYEeCKOrO aHaliu3a 3aKJIabIBaeT
OCHOBY Ui YCIEUIHOTO OBJIAJCHHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIIUI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOH KU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCSA B COBPEMEHHBIX HH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIIb30BaTh MX MJS JalbHEWIIEro oOpa3oBaHUs U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiaZieHHE aOCTPAaKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH aiareOpbl MU MaTEeMaTHYECKOTO aHajiu3a pa3BUBAeT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTbH, JIOKa3bIBATh
YTBEPXKACHUS C MOMOILBIO MHAYKIIMH U PacCy>kKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHe ¥ KOHKpEeTH3aluio, a0CTparupoBaHUE U AaHAJOTHUIO, (opMHpyeT
KpEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xonme usyuenus ydyeOHOro kypca «Ainredpa M Hadajla MaTeMaTHYECKOIO
aHaln3a» 00ydYaroIIuecs MOJYy4YaroT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3a/aad,
CaMOCTOSITEJILHOTO MOCTPOCHUS] MaTeMaTHUYECKUX MOJIEJEeH peaslbHbIX CUTYyalui,
MHTEpPIPETallMd  IOJIYYEHHBIX  pELIeHWH, 3HAKOMSITCI C  IpUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCIHMTATEIbHBIM MOTEHLUAIOM,
KOTOpBI peanu3yercs Kak dYepe3 ydeOHbI MaTepuan, CHoCOOCTBYIOLIUI
(OpMHpPOBAaHHIO HAYYHOIO MHPOBO33PEHMs, TaK M 4Yepe3 crneuuduky ydeOHOM
AESITeNbHOCTH, TPeOyIolmell MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Mertoauku oOOydeHHsl anredpe W HavajaM MaTeMaTH4YeCKOro
aHaJn3a JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpykrype ydeOHOoro kypca «Ainrebpa M Hauajga MaTEeMaTHYECKOIO
aHaJIN3a» BbIIEICHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKHE TUHUM: «Yucna
U BeIUHCIeHU, «DyHKIMN U Tpadukm», «YpaBHEHHs U HEpaBeHCTBay, «Hauamna
MaTeMaTU4YeCcKOro aHanu3a», «MHoxkecTBa H Jorhka». Bce OCHOBHBbIE



COJIEPKATEIbHO-METOANMUECKUE JIMHUM M3y4aloTCsd Ha TPOTSHKEHUU JIBYX JIET
oOyueHHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSS
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. JlaHHBIN
y4eOHBI KypC SIBISIETCS WHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKUM aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecss OBIaAeBalOT BcE Oosee
IIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIeN0BaTeNbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTE€MaTHYECKyl0 MOJEJIb peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MTOJYYEHHbIE NPU U3YUYEHUU Yy4yeOHOro Kypca, s
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKOW 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxarenpbHO-MeTOIMYeCKas: JUHUS «YMciIa U BBIYHUCICHUS» 3aBEpILIAET
(GopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JAECUCTBUTEIbHBIX UUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111eT0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHusl 0co0O€ BHUMaHue  yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANIbHBIX BBIUMCICHUN, BKIIOYAIOMIKUX B ceOs HCMOJIb30BAaHUE PA3TMYHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAKECHHS, padOTaTh C MAaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYalOIIMMCS MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOWCTBEHHbIE €My CIHenu(pUIECKUe 3aJadud W ONepalluu: JIelIeHHue Halelo,
OTEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LEJIBIX YHCEN, OCOOBbIe CBOICTBa
palMoOHANIbHBIX M HUPPAIMOHANBHBIX YHCeN, apu(METHUECKHE ONEpaluy, a TaKKe
U3BJICUCHUE KOpHS HATypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACIIMPEHHUIO Kpyra HCIOIB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHHS JJIs PEHICHHUS Pa3INYHBIX 3a71ad
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMaTUKHU KaK HayKH U €€ poyd B
IOCTPOEHUU MOJIENIEH peallbHOTO MHpa, IIMUPOKO HCIOJIB3YIOTCA 0000IeHuEe U
KOHKPETH3aIIHs.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0IIero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
paznene llporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydarol[uecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU  PEIICHUs
palfoOHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHMS HIMPOKO HCHOJB3YIOTCS MpH
uccleoBaHNK (YHKIIUI C TIOMOINBIO MPOWU3BOJHON, MPU PEIICHUN TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HAauOOJbIINX U HAUMEHBIINX 3HAUCHUN (YHKIUH.
JlanHasi conepkarenbHas JUHUS BKIIOYaeT B ce0sl Takxke (OPMUPOBAHUE YMEHHM
BBIMIONHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKXkKe BBIPAKEHUH,
COJIEp>KaIllMX CTENeHUu U Jorapudmel. bmaromaps m3ydeHuio anredpanveckoro
MaTepualia  MPOUCXOIUT  JajbHEWIee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIMUICHUS O0yYaroumxcs, GOpMHUPYIOTCS HaBBIKA JETyKTHBHBIX
paccyxaeHudd, paboOTBl ¢  CHUMBOJBHBIMU  (oOpMamH,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npennaraetr dS(QQPEKTUBHbIE HWHCTPYMEHTHI JJIA PEHICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJSIHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOMYeCKass JHUHUA «DYHKIMM U Tpa@UKU» TECHO
NEPeIieTaeTCs ¢ JPYTMMU JUHUSMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEIOBATEIBHOCTh U3YUEHHs MaTepuaia. M3yuenue creneHHoi,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpaduKOB, UCTIOJIb30BaHUE (DYHKIMI JUIsl PENICHHs 3a/1ad U3 JIPYTUX y4eOHBIX
NPEIMETOB U PEeaIbHON KM3HU TECHO CBS3aHO KaK C MATEMAaTHYECKUM aHAIH30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3ToM Oousblioe BHUMaHWE
yaensieTcs: GOpMHPOBAHUIO YMEHHUS BBIPaXKaTh (POpPMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTUHUN HAIEJIeH Ha pa3BUTHE YMEHU
¥ HaBBIKOB, MO3BOJIAIOIINX BBIpaXaTh 3aBHCHUMOCTH MEXKIYy BEIMYMHAMHU B
paznuyHOi (opmMe: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000I1IEeHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxarenbHasi nuHus «Hauana maTeMaTHyeckoro aHaiv3a» MMO3BOJISAET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOy4YaloIUMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTD
rpaduky  CIOXHBIX (YHKUUNA, OMpEeNeNsiTh WX HauOOJbIIMe W HAUMEHBIIHNE
3HAYEHUSI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpEeHMsl TpolieccoB. JlaHHasg coaepkareinbHas JIMHUA OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
MO3BOJISIET HAXOJUTh HaWJIyulllee peIIeHHe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMHUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaAaMH MaTeMaTH4E€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KpEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE W HcKyccTBe. OOydaromuecs: y3HAIOT O



BBIJIAIONINXCST PE3y/bTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTebHO-METOAUYECKasT TUHUS «MHOKECTBA | JIOTHKA» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUHM MHOXXECTB M MaTEMaTHYECKOW JIOTHKH. TeopeThko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IITKOJIbHOW MaTeMAaTHKHU
U TpenjararoT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIUN BCE pa3Jieibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYCCKHE
TUCITUIUTMHBL W WX TPWIOKEHUS B eauHoe Ienoe. lloaToMy BakHO JaTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOIb30BATh €r0 ISl BHIPAXKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MAaTEMaTHKA KaK HAyKd CIIEIyeT TIPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4JaroIuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBITUICHHS.

B yuyebnom kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO MOJCIUPOBAHUS, KOTOpbIE MPU3BAHBI
crioco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJEIEH peallbHBIX
CUTyallWii, WCCIAEAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTra anreOpbl H
MaTEeMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlNH TOJIYyYEHHBIX pe3ylbTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IbIM U3 Pa3esioB MPOTrpaMMBbl, MOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIICHHsS MPUKIaIHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7ad  OOydJarolIuecs  Pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTUIO, 0000maTh W KOHKPETHU3UPOBATH  MPOOIIEeMy.
JlesTenpbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX —3a]a4
OpraHU3yeTCsl B TIPOIleCcCe HW3YYCHHUS BCEX TeM y4eOHOTro Kypca «Aniredpa u
HayaJla MaTeMaTUYeCKOT0 aHaTu3ay.

Ha wuzydenune yueOHOro Kypca «AireOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 vacoB (4 daca B Henento), B 11
Kkimacce — 136 gacoB (4 4aca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

Panmonanpabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIC TPOOH, TPOICHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOedt W MPOIEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUNU U peallbHON KU3HH.

JlelicTBuTenbHble uKcna. PanvoHanmbHble ©W  UppalMOHAJIBHBIE YHCIA.
ApudpmeTnueckue  Omepalud ¢ JCHCTBUTENBHBIMH  YHcIaMu.  Moayib
JEHCTBUTEIBHOTO YKCIa U ero cBoMcTBa. [IpubnuxEHHbIC BRIUMCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIUYMCICHUM.

Crenenp ¢ uenplM mnokaszarenemM. buHom Hsrotona. Hcenmonbs3oBaHue
MOIXO/ISIIEH (OPMBI 3aIMUCH TEUCTBUTEIIBHBIX YHCEI JJISl PEIICHUS MPAKTUICCKUX
3a71a4 ¥ IIPEJACTABJICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm umcma. CpoiicTBa norapudma. JlecsaTUUHbIE W HATypajdbHBIC
J0TapuQMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHHs-ClenCTBUsA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHHUS 1IETBIX U APOOHO-PAIIMOHATILHBIX YpaBHEHUHN U
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOM II€peMEHHOHU. JleneHue MHOro4ieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema bedy. MHorowieHsl ¢  LEabIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCTOBBIX BBIPAKEHUMN, COJIEPKAIIUX CTETICHU U KOPHHU.

HNppaunonansHbie YPaBHEHUSI. OcHOBHBbIE METO/IbI pelIeHus
MppalHOHAIBHBIX YPABHCHUH.

[loka3zaTtenbHble ypaBHEHHs. OCHOBHBIE METOJIbl PELIEHUS MOKAa3aTeJIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHU, COAEPKALIUX JTOTapU(MBI.

Jlorapudpmuyeckue ypaBHCHHUSI. OcHOBHBIC METOJIbI peIICHHSI
JorapuMUYECKUX YPaBHCHUM.
OcHoBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHUH.



Pemienne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. Onpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BBIYMCIIEHHE €r0 3HAY€HUs, MPUMEHEHHE ONPECIUTeNs A1 PelleHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpUKIAIHBIX 3aJad C IOMOIIbIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccimemoBanue NOCTPOEHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJEN PEAJbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMeHeHHe ypaBHEHHMI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/lad U3 Pa3IuvHbIX 00JacTeld HAyKHM W peaabHOU
KU3ZHU.

DYyHKIUU U TPaPUKHU

@yHKusA, crnocoObl 3amaHus (QyHKIUM. B3auMHO o0OpaTHble (QYHKLMH.
Komnosummst  pynkiuii. 'paduk  pyHkmm. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkumm.
[IpomexxyTku 3HaKomocTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
bynkuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonbiee u HauMeHblee 3HauyeHus: QyHKIIMA HAa IPOMEXKYTKE.

Jlunelinas, KBaJpaTHU4Has W JPOOHO-IMHEHHass (YHKIUU. DJIeMEHTapHOE
HCCJIEI0BAHNUE U NTOCTPOEHUE UX IPaUKOB.

Crenennast GyHKIHS ¢ HATypaJdbHBIM U IENIBIM Moka3atenem. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[loka3aTenbHass u jorapupmuyeckas (yHKUHUHU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

TpuronoMmerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUHI YUCIOBOrO apryMeHTa.

QOYHKIMOHAIIbHBIE 3aBUCMMOCTH B pe€albHBIX IMpoleccax M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIM3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIHWU. MOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENBHOCTH. MCTOpHsS BO3HUMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmMernyeckas ¥ reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcmonp30BaHWE MPOrPECCUMU Uil PELICHUS] pealbHBIX —3a1a4
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkiuid. CBoicTBa (QYHKIMHA HENPEepPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMIA U151 peleHus 3a/1a4.

[lepBas u BTOpast mponsBoaHble QyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoaHble  BIEMEHTapHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMK (QYyHKIIHUIA.

MHoxecTBa U JIOTHMKA

MHoOxecTBO, oOllepanMyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUSI PEATbHBIX MPOLECCOB W SBICHUW, IMPU PEUICHWM 3a1ad W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JETUMOCTH LEJBIX
yucelsl, HamOoybImui obmmi nenutensb (manee — HOJI) m HammeHbIee ooOIee
kpatHoe (nanee — HOK), ocratkoB 1o moyinto, anroputMa EBkinnaa s peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass W TpPUTOHOMETpHUYEcKass (PopMbI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUecKrue Orepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxeHrne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl pelieHnus (PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYNHOCTh YpaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTEIbHBIX U  JIOTapU(PMHUYIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS CHUCTEM U COBOKYITHOCTEW pAaIlMOHAIbHBIX,
UppalMoHaIbHBIX, MOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMMU.



[Ipumenenne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJad W3 Pa3IMYHbIX 00JacTel HayKH U peaibHOU
KU3HU, UHTEPIPETALIMS TOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUU U TPaPUKH

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMHI, UX CBOMNCTBA U TpadUKH.

['papriueckne mMeTonpl pelIieHHs YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIMN JIS HCCIEIOBAaHUS IMPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 33Jad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOosblllero W HAaMMEHBLIEro  3HAYEHUU
HEIpEePbIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM MJI1 HAXOXKICHUS HAWIY4dlIEro pEHIeHUus B
OPUKIAJHBIX 3ajayax, JJIs ONPENENIEHUs CKOPOCTH M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOpPMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNnrerpain. ['eomeTprueckui CMBICJI WHTErpala. Brruucnenue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne uwHTErpanga s HaXOXKIACHUS IUIOUIaJAe IJIOCKUX (QUryp Hu
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemenuit auddepeHIaNbHbIX ypaBHEHUNH. MaTtemaruueckoe
MOJICIMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOLIBI0 AU depeHInanbHbIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIACHTUYHOCTH, YBAKEHHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMA B JIPYyTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOT0 Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTI)KCHUN HAyKh U JACSATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JIUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUN, PacCyKJIEHUNH, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvyeckoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHATH MaTEeMaTUYeCKUe 3HAHUS B
MHTEpPECaxX 3I0pOBOI0 U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHUE, COATTAHCHUPOBAHHBIM PEXUM 3aHATUNA U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTHBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €SI TENBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHBIC ILJIaHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHUYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhbl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB Ha COCTOSHUE MPUPOJIHON M COLMATIBLHOM
Cpellbl, 0OCO3HAHME TJIO0ABHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMCHEHHE MAaTeMaTHWYeCKWX 3HAHWW IS pEIIeHHWs 3aaad B 001acTH
OKpYXKalomel cpejpl, IIAHUPOBAaHHE TIOCTYNKOB M OIICHKA HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl YeNIOBEUECKOW JeATeNbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYUMOCTH I PAa3BUTH ITUBUIM3AINAH, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTUYECKOHW KyJIbTypOH KakK CPEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYINECTBIATh NPOSKTHYID W HCCIEIOBATENBCKYIO JEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBbie Jilornueckue JaeicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATHUN, YCTAHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIINH,
OCHOBAHUS JIJIs1 0000IICHHS M CPAaBHEHMSI, KpUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOpMYJIUpPOBaTH W  NIPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEeILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBEIOMpATh CMOCOO pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHHWS, BBIOMpaTh  Hambojee MOAXOMAIUA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/JbCKie AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMyIupOBaTh  BOMPOCHl,  (QPUKCHUPYIOIIME  MPOTHBOpEUYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJIICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIONIEHUs,  KCCIIEIOBAHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIABUTATh
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIMTHI MHPOpPMAIIMK, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETa Ha
BOIIPOC U JUISI pEUIEHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpPOBaTh MH(OpPMAIIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTEIIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHbBIE YHUBeEpPCcAJbHbIE YUeOHbIe 1elCTBUSA

OOmmenmne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LeIsIMH  OONIEHUsA, SCHO, TOYHO, T'PAMOTHO BBIPAXKaThb CBOK TOYKY 3pPEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO X0y PEIICHHUs 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIA Pe3yJIbTarT;

B X0Ji€ 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXJAaeMOMl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEllIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMHU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyve U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
(hopMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

MPEACTABIATh PE3YIbTATHl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHMBepcaJbHbIe Y4eOHbIE qeiCTBUSA



Camoopranuzamnus:

COCTaBJIAThH IJIaH, AJITOPUTM PEIIECHHUS 33a/1a4H, BRIOUPATh CIOCOO pelieHus C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apIryMEHTHPOBAThH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJaJ€Th  HABbIKAMHM  TIO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HaHHUS
COBEPIIIAEMbIX JEUCTBUI U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysbTara PEIICHHS
MaTeMaTHYECKOM 3aJ1a4M;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTaHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHATD IPUINHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIAWBHUIYaIbHOU
paboThl Mpu pelieHud Yy4eOHbIX 3aJady, NPUHUMATh IeJlb COBMECTHOMN
JEATENBHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOH pabOTHI, pacHlpeaeisaTh
BUIbl pabOT, JOrOBapUBaThCS, OOCYX JaTh MPOLIECC M Pe3yJbTar padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CYXaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE INTyPMBD» H HWHBIC), BBINOJHATH CBOIO YacTh pabOTBHl M
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHBI, OICHUBAThH
KaueCTBO CBOETr0 BKJajJa B OOMIMK MPOAYKT MO KPUTEPHUSIM, CPOPMYyIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kjacce oOydYarouiuiics MOTYYUT CIICTYIOIIHE
MpPEeMETHBIE PE3yJIbTAThl M0 OTACJIBbHBIM TeMaM pabodeil mporpaMMbl yu4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCTICHUSA:

CBOOO/IHO OIEpUPOBATH MOHSATUSMH: PAIMOHAIBLHOE YHUCIO0, OECKOHEYHAas
nepuouyeckass JIpoOb, TPOILEHTHI, HUPPAIHOHATBLHOE YHUCIO0, MHOXKECTBA
PalOHAJIBHBIX U ICCTBUTEIIBHBIX YUCEN, MOYJb AEHCTBUTEIBHOTO YHCIIA;

MPUMEHSITh JIPpOOM W TPOLIEHTHI JISI PEHICHUsS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;



CBOOOJIHO OMEpUPOBATh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJIXOIAIIYI0 (OpPMY 3aIIUCH ACUCTBUTEIBHBIX YUCEN AJIs pEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypalbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(MBbL;

CcBOOOJIHO ONEpPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'EHC
YUCJIOBOT'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATbH METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJIHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMmy besy u teopemy Buera
JUIS pELLICHU 3a]1a4;

CBOOOJHO ONEPUPOBATH NOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenurens 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PELICHUSA CUCTEMBbl JIMHEWHBIX YPaBHEHMW,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JUHEHWHBIX YPABHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIHA C IOMOLIBI0 MATPHI] W OINpPEACIUTENEH,
MHTEPIPETUPOBATH ITOJIy4YEHHBIN pPE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEHCTBUM C KOpHAMHM i1 HpeoOpa3oBaHUS
BBIPAKECHU;

BBIIIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAXKEHU, COAEPIKALMX CTENEHH C
palMOHAJIbHBIM [1I0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBaA aorapuMoB TUTS npeoOpa3oBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAJIBHBIE, MOKa3aTeJIbHbIE U
Jorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TIOMOIIBIO PAaBHOCUIIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIIAS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYJIIbI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOMIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXOoAumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM aIllapara ainreopsbl.

DYyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (PYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMO3uIUs GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPuKOB (PyHKIIMIA;

cBOOOHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HauYCHUN QYHKIMH, HYIH PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (DYyHKIUH,
nepuoanyeckue (GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEe W HaMMEHbINee 3HauYeHWe QyHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
HENBIM TOKa3aTeneM, rpa@uk CTEeNeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasarenieM, rpaduk KOpHsS N-Od CTENeHM Kak (yHKIUU OOpPaTHOW CTETEHH C
HATypaJlbHBIM IMOKA3aTEJIEM;

OTEepUPOBATh TOHATUSAMHU: JUHEWHAs, KBaJpaTUYHAs U JPOOHO-IMHEHHas
(GyHKIMH, BBITIONHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MTOCTPOCHUE UX TPaPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSMM: IOKa3zaTeiabHas U JiorapupmMuueckas
GyHKUIMM, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

cBOOOZIHO OMEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAS] OKPYXKHOCTH,
orpeseseHrue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaguku GyHKUMA I8 UCCIENOBAaHUS TMPOLECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U PealbHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEPHUPOBATH MOHATHAMU: apumeTHdecKass U TIeoOMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIasi T€OMETPUIECKas MPOrpeccus, TNHEHHBINA U
AKCMOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEUICHUS PEealbHBIX 3a/lad MPHUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/TaHUS
NOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IMOCIEAOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYE€CKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKINH;

CBOOOJIHO OIEpUPOBATHh MOHATHEM: (YHKIIMS, HEMpEephiBHAsS Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIMI JIJIs1 pEIeHUs 3a/ad4;

CBOOOJTHO OMNEpPUPOBATH TMOHATHUSAMH: TE€pBas W BTOpas MPOU3BOIHBIC
(dbyHKIMH, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh TIPOU3BOJIHBIE CYMMBI, MPOU3BECHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIUI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

WCIIOJIb30BaTh TEOMETPUUECKU U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATH  MNOHSATHUSAMHU: MHOXKECTBO, OMEpallMu  HaJ
MHOXECTBaMHU;

UCII0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar JJis OMMCAHUS pealbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOO/IHO OMEpPUPOBATH TMOHSTUSIMU: OINpEJEICHUEe, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUILHBIC
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0OydyarOIIMICS TOJYYUT CIIEIYIOIIHNE
MPEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BBIYUCICHUSA:

CBOOOJHO OMNEPUPOBATh TMOHATHUAMM: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBbHBIX U LEJNBIX YHUCEJ, WCHOJIB30BaTh MPU3HAKU JIEIIMMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknunpa;

CBOOOJIHO OINEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OTMEpPUPOBATh MOHATHUSMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIAa B alnreOpandyeckon u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apuMETHUECKHUE ONepalliu ¢ HUMHU U
n300paxaTh Ha KOOPJUHATHOU IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATH MOHATUSMU: HPPALMOHAIbHbBIE, MOKa3aTeJbHbIE U
jJorapu(pMUUYECKHE HEpPaBEHCTBA, HAXOAMTh MX pEHIEHUS C [OMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYLIECTBJIATH OTOOpP KOpPHEM TpH pEIIEHUHU TPUTOHOMETPHUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (OPMyYJbI  JUII  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATH MOHATHAMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOAUTh PEILICHHUS
CUCTEMBI M COBOKYMHOCTEW pallMOHANbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb paluMOHAJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapu(pMUyUecKue UM TPUTOHOMETPUYECKHE YpPaBHEHUS] M  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PEeIIECHUs] YPAaBHEHU U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJIEIMPOBaTh pEaJbHbIE CHUTyallUd Ha fA3bIKE aureOpbl, COCTaBIAThH
BBIDOKEHUSI, YpPaBHEHHUsS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3a/layH,
UCCJEI0BATh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTH TIeOMETpHUYeckne o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO  OINEpUPOBATh TMOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKHUX
GyHKIM;

OPUMEHATh (QYHKIUHM 1 MOJCIHMPOBAHUS M HUCCIIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKoro aHajmnsa:

MCITI0JIB30BaTh MPOU3BOJHYIO JUISl HCCIAEAOBaHUS (PYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOOJIbILIEE U HaUMEHblIee 3HaUeHUs] (PYHKLINUU HETIPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKICHHUS HAWIY4ylIero peuieHusl B
NPUKIAAHBIX, B TOM 4YHCIE COLMAIbHO-JKOHOMUYECKHX, 3ajJadax, Ui
ONpEe/IeNICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (GopMyJol WiH
rpadukom;



CBOOOJTHO OMEpHUPOBATh TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeNeIEHHBIMI
UHTETpaj, HaxXOJUTh IEpPBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIMUA W BBIYHCIATH
uHrterpan no gpopmyine Herotona-JIeibuuna;

HaxXOJUTh TUIOIIAIU IIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMAaTHYECKOM MOJICIMPOBAHUHM Ha NPUMEPE
cocTaByieHUsI U PepeHIINAIbHBIX YPaBHEHUN;

peliarh MPUKIAIHbIE 33Ja4¥, B TOM YHUCJIE COIMATbHO-3KOHOMHYECKOTO U
(r3HYECKOro Xxapakrepa, CpeICTBAMH MATEMATHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos
Ne HanmMeHoBaHMe pa3/e/ioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
n/n NPOrpaMMblI Bcero Kontpoarupt Tpakruteckue o0pa3oBaTe/bHbIE pecypchl
e padoThbI padoThbI
MHokecTBO IENCTBUTENBbHBIX YHCEIL. https://resh.edu.ru/subject/51/10/
1 MHorounensl. PaninoHanbHble ypaBHEHUs 24 )
n HepaBeHcTBa. CHucTeMBl TMHEWHBIX
ypaBHEHU U
) Oynkiun u rpapuku. CreneHHas 12 1 https://resh.edu.ru/subject/51/10/
(GYHKIUS C 1IeTTBIM MTOKa3aTeIeM
3 ApudmeTnueckuii KOpeHb N-0il CTETICHH. 15 | https://resh.edu.ru/subject/51/10/
HppanmonanbHble ypaBHEHUS
4 [TokazaTenpHast GyHKIHS. 1 ) https://resh.edu.ru/subject/51/10/
[TokasaTenbHbIE ypaBHEHUS
5 Jlorapudmuueckasi pyHKIHSL. 13 1 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpudeckue BoIpaXeHUs U 2 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
https://resh.edu.ru/subject/51/10/
7 [TocmemoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBabie ¢yHkiuu. [IponsBoanas 20 1 https://resh.cdu.ru/sublect/51/10/
9 [ToBTOpenue, 060061IeHNE, 4 ) https://resh.edu.ru/subject/51/10/
CUCTeMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 12 0



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

I[TPOTPAMME




11 KIIACC

Koan4yecTBo 4acoB

Ne HanmMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM(ppPOBbIE)
n/n NMPorpamMMmbl Bcero Konrpoaniibt Tpakrueckue o0pa3oBaTe/bHbIE pecypchl
e padoThbI padoThI
[oBTopenue, 06oBIIeH e sHAHMj] 4 | https://resh.edu.ru/subject/51/11/
) I/IccneILOBaHI:Ie (yHKIHI ¢ TOMOIIIBIO ” ) https://resh.edu.ru/subject/51/11/
MIPOU3BOTHOM
2 [TepBooOpa3nas u HHTETpaI 12 1 https://resh.edu.ru/subject/51/11/
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKITHHA. 14 1 https://resh.edu.ru/subject/51/11/
TpuronomeTpruyeckue HepaBeHCTBA
4 HppanmoHansHble, MOKa3aTeNbHbIE U 25 ) https://resh.edu.ru/subject/51/11/
JorapupMuyecKie HepaBeHCTBA
KommiekcHbie uncna 10 1 https://resh.edu.ru/subject/51/11/
6 HarypanbHble u 1ienble ynucina 10 1 https://resh.edu.ru/subject/51/11/
Cucremsl palioHaIbHbIX, https://resh.edu.ru/subject/51/11/
7 HMPPALMOHAIIBHBIX [I0KA3aTEIbHbIX U 12 1
JOrapu(pMHUYECKUX YPaBHEHUH
8 3ajauM ¢ napaMeTpamu 16 1 https://resh.edu.ru/subject/51/11/
9 [ToBTOpEHwUe, 06o6meHI:Ie, 1 ) https://resh.edu.ru/subject/51/11/
CUCTeMaTH3alusl 3HAaHUM
OBILIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara DJIeKTpOHHbIe U (ppoBbIE
Tema ypoka Kontpoabnubie | IlpakTHuecku
n/n Bcero u3ydeHusi | odpa3oBaTe/ibHbIE PecypChl
padoThI e padoThI
1 MHoO)kecTBO, Olepauu Hal | 1 men https://resh.edu.ru/subject/51/10/
MHOKECTBAMU U HX CBOICTBA CeHTSIOPsI
o 1 nen https://resh.edu.ru/subject/51/10/
2 Juarpammel Diinepa-Benna 1
CeHTSOps
IIpumeHeHne TeOpeTHKO- . https://resh.edu.ru/subject/51/10/
HE
3 MHO>KE€CTBEHHOT0 armnapara Jyis 1 A
CEHTAOPSI
penieHus 3ana4y
PanmonanpHbIC YynCIa. 1 men
OOBIKHOBCHHEBIE U JICCITUIHBIE CeHTSIOPsI
4 A 1 https://resh.edu.ru/subject/51/10/
IpoOu, POIEHTHI, OECKOHEYHBIE
MepUOAUYECKHe 1podu
PanmonanpHbIC YnCIa. 2 Hen
OOBIKHOBEHHBIE U JECATHYHBIE CEHTAOPs
5 Ipo0u, IPOIEHTHI, 0ECKOHEYHBIE 1 1
nepuoanueckue apoou. Bxognas
KOHTPOJIbHas1 padora.
[Mpumenenue apodeit u 2 Hex https://resh.edu.ru/subject/51/10/
6 MPOLEHTOB JIJI PELICHUS 1 CeHTSOPsI
MPUKJIAHBIX 3a/1a4
[Ipumenenue npodeit u 5 https://resh.edu.ru/subject/51/10/
HE
7 MPOLEHTOB JIJI PELICHUS 1 A
CEHTSIOps

MNPUKIAAHBIX 3a1a4



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

JleficTBUTEIBHBIC YHCTIA.

2 Hen

https://resh.edu.ru/subject/51/10/

8 PanyoHanbHble 1 CEHTAOPs
HpPpALMOHAIIbHBIE YHCIIa
9 ApudmMernueckue oneparuu ¢ 3 Hen
JEACTBUTEIbHBIMU YHACIAMHU CCHTSOPS
10 Monaynb IEeMCTBUTENBHOTO YUCa 3 Hen https://resh.edu.ru/subject/51/10/
U €ro CBOMCTBa CEHTAOPs
[TpuGnuxEHHbBIC BEIYUCIICHUS, 3 Hen
1 NpaBuUIa OKPYIJIECHUs, IPUKUAKA CeHTSAOPS
U OLIEHKA pe3yJibTaTa
BBIYMCIICHU I
OCHOBHBIE METO/IbI PELICHUS 3 Hen _
https://resh.edu.ru/subject/51/10/
12 LEJBIX ¥ JPOOHO-palMOHATBHBIX CeHTAOps
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IbI PELLIEHUS 4 Hen
13 LEJIBIX ¥ JPOOHO-pallMOHATIBHBIX CeHTSIOpst
YpaBHEHUU U HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS 4nen
14 LETBIX U APOOHO-PAITMOHATBHBIX CCHTAOPs
YpPaBHEHUI U HEPABEHCTB
MHOro4wieHsl OT OAHOMN https://resh.edu.ru/subject/51/10/
15 nepeMeHHou. /lenenue 4uen
MHOI'OYJIEHAa Ha MHOTOYJIEH C CEHTSIOps
octaTtkoM. Teopema bezy
MHOro4wIeHbI ¢ LEeJIBIMUA 4 Hen https://resh.edu.ru/subject/51/10/
16 ko> puumentamu. Teopema CCHTAODS
Buera
17 Pemenue cucrem JTMHERHBIX 1 Hexn https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

ypaBHEHUH OKTSOpsI
18 Perrenue cucteM THHEHHBIX 1 nen
YpaBHEHUI OKTSOPsI
Marpuia cCuCTeMbI TUHEUHBIX 1 Hen https://resh.edu.ru/subject/51/10/
ypaBHeHuit. OnpenenuTens OKTAOPSI
19 MaTpHUILbI 2X2, €ro
F€OMETPUUYECKUI CMBICIT U
CBOICTBA; BEIYHCICHHUE €T0
3HAYCHUS
Omnpenenurens MaTpULbl 2X2, https://resh.edu.ru/subject/51/10/
20 €ro reOMETPUYECKHUIA CMBICI U 1 Hexq
CBOICTBA; BBIYUCIICHHUE €TO OKTSOps
3HAYCHUS
[Ipumenenue onpenenuTens s 2 Hent
21 peLIeHUs CUCTEMBI JINHEWHBIX OKTSOPsI
ypaBHEHUH
Pemrenue npukiagHeix 3a1a4 ¢ 2 Hen
22 MOMOIILIO CUCTEMBI INHEHUHEBIX OKTAOPst
ypaBHEHUH
Pemrenne nmpukimagHeix 3a1a4 ¢ 2 Hen
23 HOMOIIBIO CUCTEMBI JIMHENHBIX OKTSOpst
ypaBHEHUH
KoutpoubHnas padora: 2 Hen
24 "PaumoHaJIibHbIE YPABHEHUS U OKTSOPsI
HepaBeHcTBAa. CuCTEMBbI
JIMHEeMHBIX YpaBHeHUil"
25 DyHKIUA, CTTOCOOBI 3aaHUs 3 Hen https://resh.edu.ru/subject/51/10/
¢byskumu. Bzaumuo oOpaTHbie OKTAOps
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dbyukmun. Kommnosutus GyHkimi

I'padux dysKIIN. 3 Hen https://resh.edu.ru/subject/51/10/
26 DneMeHTapHbIe MpeoOpa3oBaHuUs OKTSOPsI

rpadukoB QyHKIHI

OO6uacTh onpeieTIcHus | 3 Hen https://resh.edu.ru/subject/51/10/
27 MHOYECTBO 3HaUYCHHN (DyHKIIUH. OKTSOPsI

Hynu ¢pynkuun. [IpomexyTku

3HAK MOCTOSIHCTBA

YérHble ¥ HeUETHBIC (PYHKLIUH. 3 Hen https://resh.edu.ru/subject/51/10/
28 [Tepronndeckue QYHKIHH. OKTSOPsI

IIpomeKyTKM MOHOTOHHOCTH

byHKITIN

MakcuMyMbl 1 MUHUMYMBI 4 uen https://resh.edu.ru/subject/51/10/
29 ¢ynkuuu. Haubonbiee u OKTAOPS

HaMMEHbIIIee 3HaYCHNE (PYHKIUU

Ha MPOMEXKYTKE
30 JluneitHasi, kBagpaTUYHAs U 4 Hen https://resh.edu.ru/subject/51/10/

IpoOHO-THHEHHAas QyHKIH OKTAOPsI

DJIeMEHTapHOE UCCIIEIOBAHUE U 4 nen https://resh.edu.ru/subject/51/10/
31 MOCTpOeHHe IpadUKOB ITUX OKTSOPsI

byHKIMI

DJIeMEHTapHOE UCCIEIOBAHUE U

4 wen
32 MOCTPOEHUE TpaUKOB ITHX
N OKTSIOpst

byHKIHI
1 CreneHs ¢ LEeIbIM ITOKa3aTeneM. 2 Hen https://resh.edu.ru/subject/51/10/

bunom Herorona HOAOps
14 CreneHs C LETbIM [TOKA3aTEIEM. 2 Hex

bunom Herotona HOSIOPst
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CrenenHast GyHKIHS C 2 Hen
35 HATypaJIbHBIM U LEIBIM HOSOPsI https://resh.edu.ru/subject/51/10/
nokasaresem. E€ cBolicTBa U
rpaduk
KourpoJubHas padora: 2 Hen
36 "Crenennas pynknus. Eé HOSOPsI
cBoiicTBa M rpagpuk"
ApH(bMeTHqECKHH KOpeHb 3 nea https://resh.edu.ru/subject/51/10/
37 HATypaabHON CTENEHH U eT0 HOSAOPsI
CBOMCTBA
Apudmerndeckuii KOpeHb 3 Hen
38 HATypalabHON CTENEHH U eTro HOSOPsI
CBOMCTBA
IIpeoOpa3oBaHus UUCIOBBIX 3 Hen _
N https://resh.edu.ru/subject/51/10/
39 BBIPKEHHMI, COIEPIKALINX HOSAOPSI
CTENIEHU U KOPHU
[Ipeobpa3oBaHus YHCIOBBIX 3 Hen
40 BBIPAKECHUH, COAEPIKALLUX HOSOPs
CTENIEHU U KOPHU
[TpeoOpa3oBaHUs YHCITOBBIX 4 uen
41 BBIPAXXEHUI, COAEPIKALLINX HOSIOps
CTEIIEHU U KOPHU
HppanmroHanbHble ypaBHEHHUS. 4 ven https://resh.edu.ru/subject/51/10/
42 OCHOBHBIE METO/IbI PEUICHUS
. HOAOps
WPPAIMOHATILHBIX YPaBHEHUM
HppanuroHanbHbIEe YpaBHEHHUS. 4 nen https://resh.edu.ru/subject/51/10/
43 OCHOBHBIE METO/IbI PEILIECHUS HOAOPs

MPPALMOHAIIBHBIX YPaBHEHUU
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WppanmonanbHble ypaBHEHHUS.

4 gen

44 OCHOBHBIE METO/IbI PELICHUS HOAOPst
UppalMOHATIFHBIX YpaBHEHUI
PaBHOCHIIbHBIE TTEpEXOBI B 5 Hen https://resh.edu.ru/subject/51/10/
45 peleHnn uppanuoOHaIbHBIX HOAOPs
YpaBHEHUU
PaBHOCWIIBHBIC TTIEPEXOIBI B 5 Hex https://resh.edu.ru/subject/51/10/
46 peLIeHNN UPPalMOHAIBHBIX HOSOPSI
YpaBHEHUU
PaBHOCHMIIBHBIE TEpEXObI B Suen
47 pelIeHnH HppalioOHaIbHBIX HOSAOPSI
YpaBHEHUU
PaBHOCWIIBHBIE TEpEXOBI B 5 Hen
48 peLICHUU UPPALOHAIBHBIX HOSOPsI
ypaBHEHUH
CaoiicTBa u rpaduk KOpHS n-oif 1 Hexn
49 CTETNEeHU KaK (yHKIIMH 0OpaTHOU zeKa0pst https://resh.edu.ru/subject/51/10/
CTETIEHU C HaTypaJbHBIM
MoKa3aTeneM
CgoiicTBa 1 rpaduK KOPHSI N-0it 1 Hen
50 CTEeTeHU KaK (PYHKIIMH 0OpaTHOU AeKa0pst
CTETEeHHU C HAaTypaJbHBIM
II0Ka3aTelneM
KonTtpoJsbHasi padora: 1 men
51 "CpoiicTBa M rpa¢uk KOpHS n- zekabpst
oii crenenn. UppaunonajbHbie
ypaBHeHus'
52 Cremnenb ¢ paruoHAIbHBIM 1 Hen https://resh.edu.ru/subject/51/10/
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rokasareJjieM M €€ CBOMCTBA

nekaopst

53 CreneHp ¢ pallMOHAIBHBIM 2 Hen https://resh.edu.ru/subject/51/10/
TIOKa3aTeNeM U €€ CBOWCTBa AeKadpst
54 Crenenb ¢ paluoOHaIbHBIM 2 Hen
TOKa3aTeNeM U €€ CBOWCTBa AeKadpst
55 [TokazarenpHast QyHKIHS, € 2 Hen https://resh.edu.ru/subject/51/10/
CBOMCTBa U rpa(uk nexaopst
Hcnonb3oBanue rpapuka 2 Hen
56 (byHKUIMU 1715 pelieHust feKadpst
ypaBHEHUU
Hcnons3oBanue rpaduka
57 (GYHKIMH IS PEIICHUS 3 Hel
N nexaops
ypaBHEHHH
53 KonTtpoJsbnas padora 3a 1 3 Hen
noJiyroaue nexaops
HoxasaTenbHEIC ypABHEHI. > e https://resh.edu.ru/subject/51/10/
59 OCHOBHBIE METO/IBI PEILEHHS HeKabpst
ITOKa3aTeJIbHBIX YPABHEHHI
[Toka3zaTenbHbIC ypaBHEHHUS. 3 Hen
60 OCHOBHBIE METOABI PELICHUS feKadpst
[IOKa3aTEJIbHBIX YPABHEHU
[Toka3zaTenbHbIC YpaBHEHHUS. 4 uent
61 OCHOBHBIE METOABI PELICHUS AeKa0pst https://resh.edu.ru/subject/51/10/
MOKa3aTeIbHBIX yPaBHEHUN
KonTpoabHasi padora: 4 Hen
62 "Ioka3aTeabHas QyHKIHS. Aexabpst
IToxa3atenbHble ypaBHeHHs"
63 Jlorapudwm yncna. CBoiicTBa 4 nen https://resh.edu.ru/subject/51/10/
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nmorapudma nekaopst
64 Jlorapudm yucna. CoiicTBa 4 wen https://resh.edu.ru/subject/51/10/
norapudpma nexaopst
65 Jlorapudwm gncna. CBoiicTBa 3 Hen https://resh.edu.ru/subject/51/10/
norapudma STHBapS
66 JlecsiTUUHBIE U HATypaJIbHbIE 3 Hen https://resh.edu.ru/subject/51/10/
Jorapupmbl STHBAPSI
67 JlecaTuuHbie U HATYypaJIbHBIC 3 Hen https://resh.edu.ru/subject/51/10/
Jorapupmbl STHBAPSI
63 [IpeobpazoBaHue BhIpAKEHUH, 3 Hen
coJiepKamux jJorapupmMol AHBaApA
69 [IpeobOpazoBaHme BhIpaXKEHUH, 4 wen
coJiepKamux jJorapupmMbl AHBaApA
70 [IpeobpazoBaHme BhIpaXKEHUH, 4 uen https://resh.edu.ru/subject/51/10/
COJIepKALHX JIOTapU(DMBI STHBApPsI
71 Jlorapudmuueckas GyHKIUS, €€ 4 Hen
CBOWCTBA U TpaduK STHBApPsI
- Jlorapudgmuueckast yHKIus, €€ 4 Hen
CBOICTBa U Tpaduk AHBapA
Hcnonp3oBanue rpadpuka 5 Hen
73 (GYHKIMH IS PEeIICHUS SHBaps
YpaBHEHUU
Hcnonp3oBanue rpaduka 5 Hen ,
https://resh.edu.ru/subject/51/10/
74 GYHKIUY 1S peleHUs AHBaps
YpaBHEHUI
75 Jlorapudmuyeckue ypaBHEHHUS. 5 Hen
OCHOBHBIE METO/bI PELICHUS AHBApsA
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norapuMUUECKUX ypaBHEHUIN

Jlorapudmuueckre ypaBHEHUSI. 5 Hen
76 OCHOBHBIE METOJIbI PEIICHUS SIHBAps
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapumuueckue ypaBHEHUS. 1 Hexy
77 OCHOBHBIE METO/BI PELICHUS espas
Jorapu(pMUUECKUX ypaBHEHUIN
PaBHOCWIIBHBIE TEPEXOBI B 1 nen
78 peLIeHUH JTOrapuPMUIECKUX hespars
YpaBHEHUU
PaBHOCWIIBHBIE TEpEXOBI B 1 Hex
79 peLeHNH JOrapuPpMUUECKUX teBpaist
YpaBHEHUU
KonTpoabHasi padora: 1 Hen
%0 "JTorapudpmuueckas GyHKIHs. espars
Jlorapudpmnueckue
ypaBHeHus'
21 CuHycC, KOCUHYC, TAHT€HC U 2 Hen https://resh.edu.ru/subject/51/10/
KOTAHI'€HC YHUCJIOBOT'O apryMeHTa espars
%) CuHycC, KOCUHYC, TAHT€HC U 2 men https://resh.edu.ru/subject/51/10/
KOTaHI'€HC YMCIOBOr0 apryMeHTa theBpaist
ApKCHHYC, apKKOCHHYC U 2 Hen
83 APKTAHT€HC YHCIIOBOTO espas
aprymeHra
’4 ;ii;i?gi;af;:jﬁ;:;}: " Z):;Ifaﬂﬂ https://resh.edu.ru/subject/51/10/
apryMeHra
85 Tpuronomerpuueckas 3 Hen
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OKPY>KHOCTb, OIIPCACIICHUC

TPUTOHOMETPUUECKUX (QYHKIUN despas
YKCJIOBOTO apryMEHTa
Tpuronomerpudeckas 3 Hen https://resh.edu.ru/subject/51/10/
%6 OKPY’KHOCTb, OIpeie/IeHNE teBpast
TPUTOHOMETPUUYECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa
R7 OCHOBHBIE TPUTOHOMETPUUECKHE 3 nen https://resh.edu.ru/subject/51/10/
(popmybl (beBpains
28 OCHOBHBIE TPUTOHOMETPUUECKHE 3 Hen https://resh.edu.ru/subject/51/10/
bopmybI despast
29 OCHOBHBIE TPUTOHOMETPUYECKHE 4 nen https://resh.edu.ru/subject/51/10/
bopmybI despaist
90 OCHOBHBIE TPUTOHOMETPUYECKHE 4 nen https://resh.edu.ru/subject/51/10/
(opmyiibl (hespans
[IpeobpazoBanue 4 wen
91 TPUTOHOMETPUUYECKUX espars
BBIpa)KCHUI
[IpeobpazoBanue 4 wen
92 TPUTOHOMETPUYECKUX theBpaist
BBIPa)KCHUIN
[IpeobpazoBanue 1 Hen
93 TPUTOHOMETPUYECKUX MapTa
BBIPaKCHUN
IIpeoOpazoBanue 1 Hex https://resh.edu.ru/subject/51/10/
94 TPUTOHOMETPUYECKUX Mmapra
BBIPaKCHUIN
95 Pemenne TpuroHOMETPUYECKUX 1 Hen https://resh.edu.ru/subject/51/10/
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YpaBHEHUU Mapra
96 Pemrenne TpuroHoMeTprUYECKUX 1 Heny
YpaBHEHUI Mapra
97 PemreHne TpuroHOMETpUYECKUX 2 Hen
YpaBHEHUU Mapra
PemeHne TpuroHOMETpUYECKUX 2 Hen ,
98 . https://resh.edu.ru/subject/51/10/
YpaBHEHHH MapTa
99 Pemenne TpuroHoMeTprU4ECKUX 2 Hen
ypaBHEHUU MapTa
100 Pemenne TpuroHoMeTprU4ECKUX 2 Hen
YpaBHEHUU Mapra
101 Pemenne TpuroHoMeTpu4eCKuX 3 Hen
YpaBHEHUU Mapra
KonTtpoJsbnas padora: 3 Hen
"Tpuronomerpuyeckue MapTa
102 BbIPAKEHUS U
TPUTOHOMETPHYECKHE
ypaBHeHus"
[TocnemoBaTeIbHOCTH, CIIOCOOBI 3 Hen https://resh.edu.ru/subject/51/10/
103 3a7aHuA II0CIIECIOBATCILHOCTEH. mapra
Meroa maTremMaTH4ECKOM
UHAYKIUH
MOHOTOHHBIE U OTPAHUYEHHBIE 3 nen https://resh.edu.ru/subject/51/10/
104 IoCJIe10BaTeNbHOCTH. McTopus MapTa
aHann3a 0ECKOHEYHO MaJIbIX
105 ApH(MeTHHECKa TPOFpeCCH 4 men https://resh.edu.ru/subject/51/10/
Mapra
106 ['eomeTpuueckas mporpeccus 4 Hen https://resh.edu.ru/subject/51/10/
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Mapra

beckoneuno yowiBaromas

4 Hen

https://resh.edu.ru/subject/51/10/

107 reoMETpUYECKas pOorpeccus MapTa
108 CymMma OeCKOHEUHO yObIBArOIIEH 4 nen https://resh.edu.ru/subject/51/10/
r€OMETPUYECKON ITPOTrPECCUH Maprta
JInHEHBIN U YKCTIOHEHIMAJIbHBIN 1 Hen
109 poct. Hucno e. @opmyina anpers https://resh.edu.ru/subject/51/10/
CJIO’KHBIX ITPOLIEHTOB
JInHEWHBIN U YKCIIOHEHIMAJIbHBIN 1 Hen
110 poct. Yucio e. Dopmyina ampesns
CJIO’KHBIX ITPOLIEHTOB
Hcnonws3oBanue nporpeccuu s 1 nen
111 pelIeHus peallbHbIX 3a1a4 arpes
MIPUKJIATHOTO XapakTepa
KonTtpoJsbHasi padora: 1 men
112 "TlocjiemoBATEILHOCTH U anpernst
nporpeccun"
113 HenpepriBHble QYyHKIINN U UX 2 nen https://resh.edu.ru/subject/51/10/
CBOMCTBa ampesns
114 Touka pa3pbeiBa. ACUMIITOTHI 2 Hen https://resh.edu.ru/subject/51/10/
rpaduKoB GyHKIHIA anpers
CoiicTBa QyHKIHIHA 2 Hen https://resh.edu.ru/subject/51/10/
Hs HEINPEPHLIBHBIX HA OTPE3KE alpeist
CoiicTBa QyHKIHIHA 2 Hen https://resh.edu.ru/subject/51/10/
Hé HEINIPEPBLIBHBIX HA OTPE3KE aIpenst
117 Meroa UHTEpPBAJIOB ISl pELICHUS 3 Hen
HEPaBEHCTB arpesns



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MeTton HHTCPBAJIOB I PCHICHHA

3 Hen

118
HEPABEHCTB alpeis
119 MeTo MHTEpPBAJIOB JUIsl pEIIEHUs 3 Hen
HEPABEHCTB alpeis
[IpuMeHeHne CBOWCTB 3 Hen
120 HENPEPbIBHBIX (QYHKINHA 1151 ampesns
pelieHus 3aaau
[IpumeneHnne CBOMCTB 4 ven https://resh.edu.ru/subject/51/10/
121 HENpPepbIBHBIX QYHKINHA 1151 anpens
pelieHus 3aaaq
122 IlepBas u BTOpasi NpOU3BOIHBIE 4 uent https://resh.edu.ru/subject/51/10/
byHKIIHN amnpes
123 Onpenenenne, reOMETpUUECKUN 4 Hen https://resh.edu.ru/subject/51/10/
CMBICJI TPOU3BOTHOU anpeJist
124 Onpenenenue, GpuznyecKuit 4 men https://resh.edu.ru/subject/51/10/
CMBICJI TPOU3BOTHOM anpess
125 YpaBHEHUE KacaTeIbHOU K 1 Hen mast
rpaduky QyHKIUU
126 YpaBHEHUE KacaTeIbHOU K 1 Hen mast https://resh.edu.ru/subject/51/10/
rpaduky QyHKIIUU
127 [Tpon3BoHBIEC AIEMEHTAPHBIX 1 Hen mast https://resh.edu.ru/subject/51/10/
byHKIMII
128 [Tpon3BoHBIEC AIEMEHTAPHBIX 1 Hen mast https://resh.edu.ru/subject/51/10/
byHKIHI
[IpousBoaHas CymMBl, 2 Hen Mast https://resh.edu.ru/subject/51/10/
129 MPOU3BEJICHUS], YACTHOTO U

KOMITO3UIIMH (PYHKIMHA
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[Tpou3BoHAs CYMMBI, 2 Hen Mast https://resh.edu.ru/subject/51/10/
130 MPOU3BEJICHUS], YACTHOTO U 1

KOMITO3UIIUH (DYHKITHIH

[IpousBogHas CyMMBI, 2 Hen Mast
131 IIPOU3BEICHHUS, YACTHOI'O U 1

KOMITO3UIIUHN (PYHKIIH
132 KoutpoubHnas padora: | | 2 Hex mMast

"IlpousBognas"

[ToBTOpeHue, 06001IeHNE, 3 Heq Mast
133 CUCTEMaTHU3AIIMs 3HAHUM: 1

"VpaBHeHus"

[ToBTOpenue, 06061IeHNE, 3 Henx Mas
134 cUcTeMaTu3alus 3HaHU: 1

"®yHkuun"
135 Hrorosas koHTpoibHas paboTa 1 1 3 Hex mast
136 Wtorosas koHTposbHAs paboTa 1 1 3 Hen Mast

OBIIEE KOJIMYECTBO YACOB I10 136 12

[NPOT'PAMME



https://resh.edu.ru/subject/51/10/

11 KIIACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpPOHHbIe U (ppoBbIE
n/n Tema ypoxa Bcero Konrpoabusie | Mpakririeckn u3ydyeHusi | odpa3oBaTe/ibHbIE pecypcChl
padoTbI e padoThlI

[ToBTOpEHME, 0000IIEHNE 1 Hex

1 3HaHui 1o reme «Hucna u 1 CeHTSIOPsT https://resh.edu.ru/subject/51/11/
BBIYHCIICHHS

2 Hostoperne, 0bodmenye 1 L nen https://resh.edu.ru/subject/51/11/
3HaHUH 110 TeME «Y PaBHEHUS» CeHTSIOpsI

3 [ToBTOpeHme, 0600IIEHNE | 1 Hen
3HaHUi 1Mo TeMe «DyHKIum» CEHTSOPsI

4 BxogHasi KOHTpoJIbHasI padoTa 1 1 | men

CEHTAOPS

IIpumeHeHne npou3BOAHOMN K 2 Hen

5 HCCIIeJ0BaHMIO DYHKIMH Ha 1 CEHTAOPs
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[TpuMeHeHrne POU3BOTHON K 2 Hen

6 MCCIIe0BaHMI0 (PYHKIMIA Ha 1 CCHTSOPS
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne Mpou3BOHOM K 2 Hen

7 UCCJICIOBAHHIO (DYHKITHI Ha 1 ——— https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTB M DKCTPEMYMBI
[TpumeHeHre TPOU3BOTHON K 2 Hen

8 MCCIIEI0BAHMIO (DYHKIMI Ha 1 CEHTAOPs
MOHOTOHHOCTH ¥ SKCTPEMYMBbI

9 [IpumeneHne NpoU3BOTHON K 1 3 Hen
UCCJICTOBAHMIO (DYHKIIHMI Ha CEHTOPs
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MOHOTOHHOCTBb U O9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K 3 Hen

10 UCCJICIOBAHMIO (DYHKITHI Ha CCHTSOPS
MOHOTOHHOCTb U 3KCTPEMYMbI
Haxosxnenne HanOobIiero u 3 Hen

" HAMMEHBIIETO 3HAYCHHUS CEHTAOPS
HEIMPEPHIBHON (DYHKIIMH HA
OTpe3Ke
Haxoxaenne HaubombIIero u 3 Hen

1 HAMMEHBIIETO 3HAYCHHUS CEHTAOPS
HeNpEephIBHON (PYHKIIUHN Ha
OTpe3Ke
HaxoxneHue HanOoIIbIIEro u 4 Hen

13 HAWMEHBIIIETO 3HAUECHUS CEeHTSOPs
HETPEPhIBHON (PYHKIIUH Ha
OTpE3Ke
Haxoxnenue HanbonbIero u 4uen

14 HAWMEHBIIIETO 3HAUCHUS CCHTSOPS
HENpPepBHIBHON (QYHKINH HA
OTpe3Ke
Haxoxaenue HaubombIiero u

15 HaUMEHbIIIEr0 3HAYCHUS 4uen
HEMpPEepPBHIBHON (QYHKINH HA CEHTSIOPsI
OTpe3Ke
Haxoxnenue HanbOonblero u 4 uen

16 HAMMEHBIIIETO 3HAYCHU CCHTAOPs

HEeNpepbIBHON (QYHKIMH HA
OTpe3Ke




[TpuMeHeHre TPON3BOHOM JIITS

1 Hen

17 HaxO0JACHUS HAWTYUIIEro OKTSOPsI
pelleHus B MPUKIIATHBIX 3a7auax
[IpuMeHeHue mpor3BOIHOM IS 1 Hen
18 HAXO0XXIECHUS HANITYYIIETO OKTAOPSI
pelIeHns B MPUKIAIHBIX 3aa4ax
[IpumeHeHre TPOU3BOTHOM JISI 1 Hen https://resh.edu.ru/subject/51/11/
10 OIpeIeNIcHHs] CKOPOCTH U OKTSIOpst
YCKOpEHUSs Ipolecca, 3aJaHHOro
dopmyoit uin rpadgukom
[Ipumenenne npon3BOIHOM st https://resh.edu.ru/subject/51/11/
20 OIIpEIEIECHUSI CKOPOCTH U 1 Hexn
YCKOpEHUS IpoLecca, 3aJaHHOr0 OKTSOpst
dbopmyoit wiu rpagukomM
. 2 Hen https://resh.edu.ru/subject/51/11/
21 Kommozumus ¢hyHKmii
OKTSOPsI
. 2 Hen https://resh.edu.ru/subject/51/11/
22 Komnozunus GyHkumit
OKTSOps
23 Komnozunus ¢pyHxuit 2 men
OKTSIOpst
I'eomerpuueckue 0O6pa3bl 2 Hen https://resh.edu.ru/subject/51/11/
24 YPaBHEHUI HAa KOOPIAWHATHON OKTAOPSI
IUIOCKOCTH
I'eomerpuueckue o6pa3bl 3 Hen https://resh.edu.ru/subject/51/11/
25 yPaBHEHHIi HA KOOPIMHATHOM OKTAOPSI
TUIOCKOCTH
26 KonTpoabnas padora: 3 Hen
"Uccaenosanme GpyHKumii ¢ OKTA0PsI
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MOMOIIbI0 MPOU3BOAHOM"

27 Hepja006paSHa$[, OCHOBHO® 3 Hea https://resh.edu.ru/subject/51/11/
CBOICTBO MEPBOOOPA3HBIX OKTSOPsI
[lepBooOpa3HbIe FMeMEHTapHBIX 3 Hen
28 dbynkuuii. [IpaBuna HaxoxaCHUS OKTSOPsI
epBOOOPA3HBIX
[IepBooOpa3Hble 3MeMEHTapHbIX 4 uen
29 dynknuii. [TpaBuna HaX0XACHUS OKTSIOpst https://resh.edu.ru/subject/51/11/
epBOOOPA3HBIX
30 Nuterpan. ['eomeTpudeckuii 4 Hen
CMBICJI HHTETpana OKTAOPsI
Brranciienue onpeaenéHHOTo 4 nen https://resh.edu.ru/subject/51/11/
31 MHTErpana 1o gopmyie OKTSOPsI
Herorona-JleiiOauna
Brrunciienue onpeaenéHHOTro 4 Hen https://resh.edu.ru/subject/51/11/
32 WHTErpasa novq)opMyne oxTHGpA
Hrrorona-JleiiOuuia
[IpuMeHneHnne nHTETpasa U1
33 HAXOXKJIEHUS TUIOMAJEH TUIOCKUX 2 Hen
HOAOps
¢duryp
[MpumeneHue uHTETpaIa 1s 2 Hen
34 HAXO0KICHUA 00BEMOB HOSAOPSI
TE€OMETPUYECKUX TeIl
35 [Ipumeps! pemenuit 2 Hen
muddepeHInanbHbIX ypaBHEHUN HOSOPsI
36 [Ipumepsl penieHuit 2 Hen
muddepeHInanbHbIX ypaBHEHUN HOSOPsI
37 Maremaruueckoe 3 Hen https://resh.edu.ru/subject/51/11/
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MOZETMPOBAHHE PeaTbHBIX
HPOLIECCOB C TOMOIBIO
muddepeHInaTbHbIX YpaBHEHHH

HOSIOpS

13 KonTpoabnas padora: 3 Hen
"IlepBooOpa3nasi u unTerpas’ HOSIOps

39 Tpuronomerpuueckue GyHKINH, 3 Hen https://resh.edu.ru/subject/51/11/
UX CBOWCTBA U rpaduKu HOSIOpsI

40 Tpuronomerpuueckue GyHKINH, 3 Hen https://resh.edu.ru/subject/51/11/
UX CBOWCTBA U rpaduKu HOSAOPsI

41 TpuronomeTpuueckue GyHKINH, 4 Hen https://resh.edu.ru/subject/51/11/
UX CBOWCTBA U rpaduKu HOSAOPsI

4 TpuronomeTpuueckue QyHKIINH, 4 Hen https://resh.edu.ru/subject/51/11/
UX CBOMCTBA U rpauKu HOSIOpsI

43 Tpuronomerpuveckue GyHKINH, 4 nen https://resh.edu.ru/subject/51/11/
UX CBOMCTBA U rpauKu HOSIOpst
Ot60p KOpHEH 4 uen
TPUTOHOMETPUIECKUX HOA0ps

44 YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH
Ot60p KOpHEH 5 Hen
TPUTOHOMETPUYECKHX HOAOPs

45 YpPaBHEHUH C TOMOULIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

46 OTt60p KOpHEH 5 Hen
TPUTOHOMETPUYCCKUX HOSOPs

YpPaBHEHUH C TOMOUIBIO
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TPUTOHOMETPHUUYECKOMN

OKPYKHOCTH
Ot60p KOpHEH SHen https://resh.edu.ru/subject/51/11/
TPUTOHOMETPUUECKHX HOSOPsI
47 YPAaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUUYECKON
OKPY’KHOCTH
43 Pemenne TpuroHOMETpUYECKUX 5 Hen https://resh.edu.ru/subject/51/11/
HEPABEHCTB HOSIOps
49 Pemenne TpuroHOMeTpUYECKUX 1 Heny
HEPABEHCTB nexaops
50 Pemenune TpuroHoMeTpuuecKux 1 Hexy
HEPABEHCTB nexaops
51 Pemenune TpuroHoMeTpuuecKux 1 Hen
HEPABEHCTB neKadpst
KonrtposbHas pabora: 1 Hen
"I'paduxu neKadpst
5 TPUTOHOMETPHYECKUX
byHkumii.
Tpuronomerpuyeckue
HepaBeHcTBA'
53 OCHOBHBIE METO/IbI PELLICHUS 2 men https://resh.edu.ru/subject/51/11/
IIOKa3aTEIbHbIX HEPABECHCTB zeKabpst
54 OcCHOBHBIE METO/BI PELLIEHUS 2 Hen https://resh.edu.ru/subject/51/11/
IIOKa3aTEIbHbIX HEPABECHCTB zeKabpst
55 OcCHOBHBIE METO/BI PELLIEHUS 2 Hen https://resh.edu.ru/subject/51/11/
MOKa3aTeJIbHBIX HEPABCHCTB JieKabpst
56 OCHOBHBIE METO/bI PEIICHUS 2 Hen https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

IMOKa3aTCJIbHBIX HCPABCHCTB

nekaopst

OCHOBHBIE METO/BI PEIICHUS 3 Hen https://resh.edu.ru/subject/51/11/
> Jorapu(pMUYECKUX HEPABEHCTB nexaopst
OcCHOBHBIE METO/BI PELLIEHUS 3 Hen https://resh.edu.ru/subject/51/11/
58 Jlorapu(pMUIECKHX HEPABEHCTB AeKadpst
OcCHOBHBIE METO/BI PELLIEHUS 3 Hen
> JOrapupMUUECKUX HEPABEHCTB ieKadpst
60 KonTpoasbnas padora 3a 1 3 Hen
noJiyroaue nexaops
61 OCHOBHBIE METO/IbI PELIECHUS 4 men https://resh.edu.ru/subject/51/11/
JIorapu(pMUIECKHX HEPABEHCTB AeKadpst
62 OcCHOBHBIE METO/BI PEILICHUS 4 nen https://resh.edu.ru/subject/51/11/
HppaLMOHAJIBHBIX HEPABEHCTB zekabpst
OcCHOBHBIE METO/BI PEILICHUS 4 uen
03 UPPALMOHATIbHBIX HEPABEHCTB JeKadpst
64 OcHOBHBIE METOBI PELLIEHUS 4 uen
HppalMOHAJIbHBIX HEPABEHCTB zieKabpst
65 OcHOBHBIE METOBI PELLEHUS 3 Hen
AppalOHAIILHBIX HEPABEHCTB AHBapA
66 I'paduueckre MeToabl peIICHUS 3 Hen
HMppalMOHAJIbHBIX YPABHEHUI AHBapA
I'paduueckre MeToabl pelICHUS 3 Hen
67 VPPALMOHAJILHBIX YPABHEHUN AHBAPA
68 I'paduueckue MeTo bl peLIeHus 3 Hen
IIOKa3aTeJIbHbIX YPAaBHEHUH AHBAPA
69 I'paduueckue MeTo bl peLIeHUs 4 Hen
[IOKa3aTeIbHbIX HEPABEHCTB AHBAPA
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['padmyeckue MeToAbI peleHUs

4 gen

70 Jorapu(MUIECKUX YpaBHEHUN AHBapA
71 I'paduueckue MeToabl pelieHus 4 Hen
norapu(MUIECKIX HEPABEHCTB AHBapA
7 I'paduueckre MeToabl pelIeHus 4 Hen
JOrapu(PpMHUECKUX HEPABEHCTB STHBapsI
I'padmyeckue MeToap! pemeHus 5 Hen
73 MOKa3aTeJIbHBIX 1 SHBAPS
norapu(pMUUECKUX YpaBHEHHHA
['padmyeckue MeTOABI peleHUs 5 Hen
74 MMOKa3aTEIbHBIX U AHBapA
Jorapu(pMUUECKUX YpaBHEHHIA
['padmyeckue MeToAbl pereHus 5 Hen
75 MOKa3aTeJIbHbIX U SIHBApA
Jorapu(pMUYECKUX HEPABEHCTB
I'padnueckue meTos! pereHus 5 Hen
76 MIOKAa3aTeJIbHbIX 1 SHBApPs
norapuMUIECKIX HEPABEHCTB
KonTtpouabnas padora: 1 Hen
"UppauuoHajibHbIE, theBpaist
77 MOKa3aTe/ibHbIe U
Jorapupmuyeckue
HepaBeHcTBa'"
KowmruiekcHple uncia. 1 Hen https://resh.edu.ru/subject/51/11/
78 Aunrebpanueckas 1 teBpaist
TpUTrOHOMETpHUUecKas (POpMbI
3aMUCH KOMITJIEKCHOTO YHCIa
79 KomruiekcHbie uucna. 1 Hex https://resh.edu.ru/subject/51/11/
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AnrebGpanyeckas u dbeBpans
TPUTOHOMETPHUYECKasT (DOPMBI
3aMUCU KOMIUIEKCHOTO YUCia
20 ApudmeTrueckue oneparuu c 1 men https://resh.edu.ru/subject/51/11/
KOMIUIEKCHBIMH YHCJIaMU tespars
81 Apudmerrueckue oneparuu ¢ 2 Hen https://resh.edu.ru/subject/51/11/
KOMIUIEKCHBIMY YU CJIaMU espars
N306pakeHne KOMIUIEKCHBIX 2 Hen https://resh.edu.ru/subject/51/11/
82 4KCeJl Ha KOOPAUHATHOU hespars
MI0CKOCTH
N3006pakeHne KOMIIEKCHBIX 2 Hen https://resh.edu.ru/subject/51/11/
83 yucesl Ha KOOPAUHATHOU despans
MJI0CKOCTH
%4 ®opmyna Myaspa. Kopau n-oit 2 Hen https://resh.edu.ru/subject/51/11/
CTEIIEHU U3 KOMIUIEKCHOI'O YK Ca teBpast
25 ®opmyna Myaspa. Kopau n-oi 3 Hen
CTEIEHU U3 KOMIUIEKCHOTO YKClIa dbepans
[IpuMeHeHre KOMIUIEKCHBIX 3 Hen
86 qpcen I8 pelieHUs (PU3HIECKUX espast
Y TEOMETPUIECKUX 3a]1a4
KonTtpouabnas padora: 3 Hen
87 "
KomIuiekcHble unca" espas
88 HarypanbsHble U 11enbie yucia 3 Hen https://resh.edu.ru/subject/51/11/
(hespans
89 Harypanbnblie u nensie yucina 4 den https://resh.edu.ru/subject/51/11/
(heBpanst
90 [IpumeHeHre MpUu3HaKoB 4 Hen
JEJIMMOCTH LEJIbIX YHCeNl despans
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[TpumeHeHre TpU3HAKOB

4 gen

91 CTHMOCTH HETBIX HHCE (bepans https://resh.edu.ru/subject/51/11/
[IpnMeHeHne npu3HaKoB 4 nen
92 JenuMocTH nenbix yucesr: HOJL despans
n HOK
[MpumeHeHre IPU3HAKOB 1 Hex
93 nenuMocTtH nenbix gucen: HOJL Mapra https://resh.edu.ru/subject/51/11/
n HOK
[IpumeHeHue npu3HaKoB 1 nen
94 JETUMOCTH 1IEJIBIX YUCENT: MapTa
OCTaTKH MO MOJLYJIIO
[IpumeneHnue npu3HaKoB 1 Hen
95 JEIIUMOCTH LEJIBIX YUCET: MapTa
OCTaTKH MO MOJYJIIO
[IpumeHeHre npu3HaKoB 1 Hen
96 JEIIUMOCTH LEJIBIX YUCET: MapTa
anroput™ EBKiMnaa s penieHust
3a7a4 B IEJIbIX YHCIax
97 KonTpoabnas padora: 2 Hen
"Teopusi meJabIx ynucea" MapTa
Cucrema 1 COBOKYITHOCTh 2 Hen
98 ypaBHeHUH. PaBHOCHIIBHBIC mapra https://resh.edu.ru/subject/51/11/
CHUCTEMBI ¥ CHCTEMBI-CJICICTBUS
Cucrema 1 COBOKYITHOCTh 2 Hen
99 ypaBHeHUH. PaBHOCUIIbHBIE MapTa https://resh.edu.ru/subject/51/11/
CHUCTEMBI ¥ CUCTEMBI-CJICICTBUS
100 OCHOBHBIE METO/IbI PEILICHUS 2 Hen https://resh.edu.ru/subject/51/11/
CHUCTEM U COBOKYITHOCTEH MapTa
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paloHANbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PELICHHUS 3 Hen https://resh.edu.ru/subject/51/11/
101 CHUCTEM U COBOKYITHOCTEU Maprta
UPPalOHAIbHBIX YPABHECHUN
OCHOBHBIE METObI PEILIEHUS 3 Hen
102 CUCTEM U COBOKYITHOCTEU MapTa
IIOKAa3aTeJIbHBIX YPAaBHEHUN
OcCHOBHBIE METO/BI PELLIEHUS 3 Hen
103 CUCTEM U COBOKYITHOCTEU Mapra https://resh.edu.ru/subject/51/11/
IIOKAa3aTeJIbHbIX YPAaBHEHUH
OcHOBHBIE METOBI PELLIEHUS 3 Hen
104 CHUCTEM U COBOKYITHOCTEU Mapra
JOrapuPpMHUUECKUX YpaBHEHU I
OcHOBHBIE METOBI PELLEHUS
o 4 Hen
105 CHCTEM M COBOKYITHOCTEI
MapTa
J0rapupMHUUECKUX YpaBHEHU I
ITpuMeHeHnEe CUCTEM K PELICHUIO 4 nen
MaTE€MaTUYECKUX 3a1a4 U 3aJa4 MapTa
106 U3 pa3IUyYHBIX 00JacTel HAyKU U
peaTbHOM KU3HH,
MHTEPIIPETALNS [TOJTyYEHHBIX
pe3yJIbTaToB
[IpumMeHeHne CHCTEM K pEIICHUI0 4 Hen
MaTeMaTHUYECKHUX 3aJa4 1 3a/1a4 MapTa
107 U3 pa3IMYHBIX o01acTel HAyKu U

peabHOM KU3HH,
MHTEPIPETALNS TOTyYECHHBIX
pe3ynbTaTOB
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HpI/IMeHeHI/Ie HCPABCHCTB K

4 gen

pELIEHUI0 MAaTEMAaTHYECKUX MapTa

108 3a/1a4 ¥ 3a]1a4 U3 pa3IndHbIX
obJyacTeil HAyKH U peaIbHOU
JKU3HU, UHTEpIIpETaLUs
MOJIYYEHHBIX PE3YyJIbTATOB
KonrtposbHas pabora: 1 Hen
"CucremMbl pallMOHAJbHBIX, anpest

109 HPPALMOHATBbHBIX
NMOKa3aTeJbHbIX H
Jorapu(pMuuecKux
ypaBHeHHii"

110 PanyonaneHble ypaBHEHHUS C 1 Hen https://resh.edu.ru/subject/51/11/
napamMeTpamu arpels

11 PanyoHanbHbIE HEPABEHCTBA C 1 Hen https://resh.edu.ru/subject/51/11/
napamMeTpamMu arpes

112 PanmonaneHble cUCTEMBI C 1 Hen https://resh.edu.ru/subject/51/11/
napaMeTpamMu alpens

113 HppaunoHanbHble ypaBHEHUS, 2 Hen https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA ¢ MapaMeTpaMu alpens

114 HppanmonaibHble CUCTEMBI C 2 Hen
rmapamMeTpamMu alpeir

115 [Toka3aTenbHble ypaBHEHHS, 2 nen https://resh.edu.ru/subject/51/11/
HEPABEHCTBA C IIapamMeTpamMu alpeir

116 [Toka3zaTenbHbIE CHCTEMBI C 2 Hen https://resh.edu.ru/subject/51/11/
napameTpamu arnpes

117 Jlorapugmuueckue ypaBHEHUs, 3 Hen https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA C ITapaMeTpamMmu arnpes
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118 JlorapupMuueckure CUCTEMBI ¢ 3 nen
rmapamMeTpamMu arpeJr
119 Tpuronomerpuyeckue 3 Hen
YpaBHEHHUA C IMapaMeTpaMu arpeJr
120 Tpuronomerpuyeckue 3 Hen
HEPaBEHCTBA C MapaMeTpaMu alpeis
121 TpPUrOHOMETPUYECKUE CUCTEMBI 4 men
C ImapaMeTpamu ampens
[TocTtpoenue u uccnenoBaHue 4 nen
122 MaTeMATUUYECKUX MOJEIeH anpeJist
peaNbHbIX CUTYaAlHl C IOMOILBIO
YpaBHEHUH ¢ TapamMeTpaMmu
[TocTpoenue u ucciaenoBaHNE 4 Hen
MaTeMaTHUECKUX MOJEIEN anpeJist
123 peaJbHbIX CUTYaAllUH C MOMOILBIO
CHCTEM YpPaBHEHHUM C
napaMeTpamu
[TocTpoeHwue U KcciieI0BaHNE 4 Hen
MaTeEMATUUYECKUX MOJEIeH anpeJist
124 pEATbHBIX CUTYALIMI C TTOMOIIIBIO
CHUCTEM ypaBHEHUH C
napaMeTpamu
125 KonrtposbHas pabora: 1 Hex mas
"3agaum ¢ mapamerpamn''
[ToBTOpenue, o6obmIEeHNE, 1 Hex mast
126 CUCTEeMAaTH3aIns 3HAaHUMH:
"VpaBHeHns"
127 [ToBTOpenue, o6o0IIEHKE, 1 men Mas




CUCTeMaTH3alMsI 3SHAHHIH:
"YpaBHeHus"

128

[ToBTOpenue, o6o0IIEHKE,
CHCTEeMaTHU3aIus 3HAHWI:
"VpaBuenus. CucteMbl
ypaBHEHUI"

1 He mas

129

[ToBTOpenue, o6obmIEeHNE,
cUCTEeMAaTH3aIns 3HaHUH:
"Hepasencrsa"

2 HeJ Mas

130

[ToBTOpenue, o6o0IIEHKE,
cucTeMaTu3alus 3HaHuH:
"HepaBeHnctsa"

2 HeJ Mas

131

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3alus 3HaHUH:
"IIponsBoaHas u eé
npUMeHeHne"

2 Hea Mas

132

[ToBTOpEHME, 000OIICHNE,
cucTeMaTH3alys 3HaHU:
"NHurterpain u ero npuMeHexnue"

2 Hen Mas

133

[ToBTOpeHme, 0600IICHNE,
CHUCTEMATHU3aLUs 3HAHU:
"®yHkuun"

3 gen Mmas

134

HUTorosasi KOHTPOJILHASA
padora

3 Hen mas

135

HNToroBasi KOHTPOJILHAasI
paborta

3 Hen Mas

136

[ToBTOpenue, 06001IeHNE,
CUCTCMaTu3aluia 3HaHHﬁ I10 TCMC

3 Hex Mast




«Yucmay

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yiabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

1

Yyucia U BEIYUCIIEHUS

1.1

OnepupoBaTh TOHATHSAMH: pAlMOHATBHOE U JEHCTBUTEILHOE YHCIIO,
OOBIKHOBEHHAS U JIeCATHYHAS TPOOb, POLIEHTHI

1.2

Brimonnsars apI/I(l)MeTI/I‘leCKI/IC onepannunu C palnOHAJIbHBIMU u
I[eﬁCTBHTCHLHBIMH qucjiaMu

1.3

BrimonasaTs HpI/I6J'II/I)KéHHBIe BBIYUCJICHU, UCIIOJIb3Y MpaBUJla OKPYTJICHU,
ACIaTh IPUKUIKY U OLICHKY pE3yJjibTaTa BBIYHCIICHHUI

1.4

OnepupoBaTh MOHATHSIMH: CTENEHb C IEJIBIM IOKa3aTejeM, CTaHAapTHas
dopMma 3amnucu JEHCTBUTENBHOTO YHMCIA, KOPEHb HATYpaJIbHOM CTENeHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OpMY 3alUCU JIEHCTBUTENIbHBIX 4YMCEN JUIS
pELIeHUS TPAKTUYECKUX 3314 U PECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC IPOU3BOJIBHOIO yTJIa;
UCTIONB30BaTh  3alHMCh  NPOM3BOJIBHOTO  yIyia  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHE (PYHKIIUU

YpaBHEHHUs 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKJECTBO, YPAaBHEHHME, HEPABEHCTBO, LEJOE,
paluoHaIBHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BoimonHATe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPDAKEHUHM U peraTh
TPUTOHOMETPUUYECKHE YPAaBHEHUS

23

BrimonHaTh mpeoOpa3oBaHus LENBbIX, PAllMOHAIBHBIX M UPPalMOHATIBHBIX
BBIPQXCHUM M pelarb OCHOBHBIE THIIBI IEJIBIX, PAlMOHAIBHBIX H
VPPALMOHAIIbHBIX YPABHECHUN U HEPABCHCTB

24

[IpumeHsTh ypaBHEHHSI M HEpPABEHCTBA JJIs PELIEHUS MaTeMaTHYeCKUX
3aj7iad v 3a]a4 U3 pa3iIuuHbIX 00JacTell HAyKU U peasbHON )KU3HU

2.5

MopenupoBaTh pealbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3a/1a4M, UCCIEI0BATH
IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreopsl

QyHKIUHN U TpapuKu

3.1

OnepupoBaTh NOHATUAMU: (PYHKIHS, CIOCOOBI 3agaHus (QyHKIMH, 00JIaCTh
OTIpeZIeTICHNs M MHOXKECTBO 3HAYCHWH (QYHKIMH, Tpaduk QyHKIHH,
B3aUMHO 0OpaTHbIC PYHKIIUU




OnepupoBaTh MOHATUSAMH: YETHOCTH W HEUETHOCTh (PYHKIMH, HYJIU

32 GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBate rpaduku GyHKIMA U pelieHns ypaBHEHUN
34 Crpoutb 1 yuTaTh rpaduKu JMHEHHOW (YHKUINH, KBaAPAaTUUHOW (YHKIUH,
CTETIEHHOW (PYHKIIMU C LENBIM ITOKa3aTeleM
Ucnonp3oBate rpaduku (yHKIMA A8 MCCIEJOBAHUS IPOLIECCOB U
3.5 3aBUCUMOCTEHl NpU pelleHUH 337ad U3 JPYIMX Y4YeOHBIX INPEeIMETOB U
peanbHOM JKU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BETHMYNHAMH
4 Hayana maTemaTuueckoro aHanusa
41 OnepupoBaTh MOHATUSIMHU: TOCIEAOBATEIbHOCTh, apudmMeTrnyeckas u
' reoMeTpHuuecKast Mporpeccun
49 OnepupoBaTh MNOHATUSAMHU: OECKOHEUHO YOBIBalOIIas TIeOMETpUYEcKast
' nporpeccusi, cyMMa 0€CKOHEYHO yObIBaroIIe reoMeTprUuecKoi Mporpeccuu
4.3 3aiaBaTh MOCIEOBATEILHOCTU PA3TUYHBIMU CTIOCOOAMU
44 Hcnonb3oBarh CBOMCTBA IOCIENOBATENBHOCTEW U IMPOIPECCUH VIS
' pELIeHUs pealIbHBIX 3aJa4 MPUKIIAJHOTO XapaKTepa
5 MHoecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXECTBO, OTIEpAL[M HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar i ONHCaHUus
5.2 peabHBIX IPOLECCOB U SBJICHUH, MIPU PEILIEHUU 3a/1a4 U3 JPYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  OINpEACIEHUE,  TEOPEMa,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTarta
1 Yucna v BBIYUCICHUS
OnepupoBaTh NOHATUSAMM: HATYpaJbHOE, LEJIOE YHUCIO; MCIIOIb30BaTh
1.1 NpU3HAKU JETUMOCTH LENbIX 4YHCElN, pa3JIoKeHHWE 4Kcia Ha IPOCThIE
MHO’KUTENH U1 PELLIEHUs 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PAllMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh NOHATUAMHU: JIOTapu(dM UHUCIA, AECATUYHBIC U HATypaJibHbIC
' sorapudmsi
2 VYpaBHEeHUs U HEpABEHCTBA
2.1 [IpumensaTs cBoiicTBa CTENMEHU [UIsl TPeoOpa3oBaHUsl  BBIPAKEHUH,

ONCpHUPOBATH TMOHATHUAMHU: TIOKA3aTCJIIBHOC YPABHCHUC HW HCPABCHCTBO,




peuiaTb OCHOBHBIC THUIILI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.2

BemonusaTe npeoOpa3oBaHus BBIpAKEHUH, COAEpXKAIIUX JOrapudMel;
ONEpUpPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxoauts pemienust mpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHMUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN I PELICHUS IIPAKTUYECKUX
3a1a4

2.5

Haxoautsb pelieHust npoCcTeUIINX CUCTEM U COBOKYIHOCTEN palliOHATbHBIX
ypaBHEHU U HEPABEHCTB

2.6

MonenvpoBaTh pealibHbIE CHUTyalldd Ha S3BIKE aureOphl, COCTABIATh
BBIPAXCHUsI, YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI II0 YCJIOBHUIO 3aJadH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIENH C UCTIOJIb30BAaHUEM aliapara ajareopbl

@yHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TepHoAWYecKass (QYHKIHS, MTPOMEXYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH IKCTpeMyMma (pyHKUMH, HauOojbliee U
HaMMEHbIIIee 3HAYCHUs (QYHKIMHM HA MPOMEXKYTKE; MCIOIb30BATH UX IS
uccienoBaHus QyHKIMU, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh NOHATHAMH: TPapUKH MOKA3aTEIbHON, JOrapUPMHUECKON U
TPUTOHOMETPUYECKHX (DyHKIMH; u300pakaTb HUX Ha KOOPAWHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh AJIsl PELLICHUS] YPaBHEHUM U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOMN MIOCKOCTU Ipa)MKM JIMHEHHBIX YpaBHEHUI
U MCIIOJIb30BaTh UX Ui PELICHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUN

34

Ucnonws3oBath rTpaduku (yHKUMNA A7 HUCCIENOBAHMS TPOLIECCOB U
3aBUCHUMOCTEN U3 APYTUX YUEOHBIX AUCHUTUIHH

Hauvana matemarudeckoro anajansa

4.1

OnepupoBath MOHATUSMU: HENPEPBIBHAS (PYHKIIHS, TPOU3BOTHAS (YHKITUH;
UCIIONIb30BaTh T€OMETPUYCCKHA M (DPU3MYECKUN CMBICT TPOU3BOIHOW IS
pelIeHus 3a1a4

4.2

HaxomuTe  NMpOW3BOAHBIE  DJIEMEHTAPHBIX  (PYHKUUH,  BBIYUCIATH
HPOHU3BOIHBIC CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

4.3

Hcnonb3oBaTh  MPOM3BOAHYIO Ui MCCIENOBaHUSA  (yHKIMM  Ha
MOHOTOHHOCTb M IKCTPEMYMBI, IPUMEHATH DPE3YyJbTaThl MCCIEAOBAHUS K
HOCTPOCHUIO I'pahuKOB

4.4

Hcmons3oBaTh IMPONU3BOAHYIO JJIsI HAXOXACHHUA HAWITYy4dIICro PCHICHUA B
IMMPUKJIIAAHBIX, B TOM YHUCJIC COOUUAJIBHO-OKOHOMHUYCCKUX, 3aJadaX

4.5

OnepupoBaTh NOHATHAMM: NEpBOOOpa3Has M HUHTErpan; IOHUMATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICIT UHTErpaia

4.6

Haxoaute nmepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKINH, BBIYUCIATH HHTETPA
no popmyne Hototona — JleitOnuna




4.7 Pematsn MNPUKIAAHBIC 3a/la4uv, B TOM YHCJIC COONAJIbHO-3KOHOMUYCCKOTO U

(GU3MIeCKOro XxapakTepa, CpeICTBAMH MaTEMAaTHIECKOTO aHAIIH3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 Yucna v BBIYMCIICHUS
Pammonanbueie  unciaa. OOBIKHOBEHHBIE M JECATUYHBIE JIpOOM, TIPOLIECHTHI,
11 OeCKOHEeUHbIE MePUONYEcKue Ipodu. ApudmMeTHueckue onepaunnu ¢ pauuoHaIbHBIMU
' qrcIaMu, TpeoOpa3oBaHus YHCIOBBIX BbIpakeHui. [IpumMenenue npoOeii u mporeHToB
JUISL peLeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3Iu4HbIX OTPACIIC 3HAHUN U PEAIbHON KU3HU
JlelicTBUTENbHBIE Yncia. PaninoHanbHble M UppallMOHANbHBIE YKcaa. ApudmMeTnueckue
1.2 | omepauuu c aAeWCTBUTEIbHBIMU 4YuciaaMu. [IpuOnmkE€HHbIE BBIYUCIIECHUS, IpaBHIIA
OKpYIJICHUS, IPUKU/IKA U OLIEHKA PE3yJIbTaTa BBIUYUCICHUN
Crenens ¢ nensM nokasaresneM. CtanaapTHas GopMma 3anucu AeHCTBUTEIBHOTO YUCIA.
1.3 Hcnonb3oBanue moaxonsiieil Gopmbl 3amMucu JACHCTBUTEIBHBIX YHCEN Ui PELICHUs
MIPAKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHBIX
14 ApudmMeTnuecknii KOpeHb HATypaJbHOW cTeneHu. JleWcTBus ¢ apudmeTHIecKuMu
' KOPHSIMHM HaTypaJbHOW CTEIIEHU
L5 CuHyC, KOCHMHYC W TaHI€HC WYHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOI0 apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHuUs
9 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
' bopmybI
)3 VYpaBHeHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meron
’ MHTEPBAJIOB
2.4 | Pemenue uensix 1 IpoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 | Pemenune uppaloHaJIbHBIX YPaBHEHUIN 1 HEPABEHCTB
2.6 Pemenue TpuroHOMeTpUYECKUX YpaBHECHUIN
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1ad U 3a/1a4 U3
’ pa3nuyHbIX 001acTell HayKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
3.1 Oyukius, crnocodbl 3amanus ¢yHkumu. ['paduk Qyskimum. B3aumao oOpaTHBIE




byHKIIH
39 Ob6nacte ompeneneHuss M MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymmn ¢dynkuun.
' [IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINU
33 CrenenHasi QyHKUUS C HATYpaJbHBIM M IENBIM NOKa3areneM. E€ cBolicTBa u rpaduxk.
' CaoiicTBa U rpad K KOpHS n-0f CTEIICHU
34 Tpuronomerpuueckass OKpYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKHX (YHKLIUH
' YKCIJIOBOT'O apryMeHTa
4 Hayana maTemMaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CrmOCOOBI 3aJaHus  MocieaoBareiabHOCTEl. MOHOTOHHBIE
’ IIOCJIEI0BATEIbHOCTH
ApudmeTrnueckas U TreoMeTpuueckas Imporpeccud. beckoHeuHOo yObIBaromas
4 | TeOMeTphueckas NpOrpeccus. Cymma OeckoHEUHO YOBIBaroIed TIeoMeTpUYecKon
' nporpeccun. @dopmyna CIOXKHBIX NPOUEHTOB. lcmonb3oBaHuMe MpPOrpeccuu s
pelIeHns peallbHbIX 3aJa4 MPUKIAHOTO XapaKTepa
5 MHoOXkeCTBa U JIOTHKA
MHoxecTBO, omnepauud HajJg MHoKecTBaMu. Jlmarpammbel Olinepa — BeHHa.
5.1 [IpumeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapaTta JUisl ONHMCAHMsI peallbHBIX
MIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX Y4eOHBIX IIPEeIMETOB
5.2 Onpenenenue, Teopema, CJIeICTBUE, TOKAa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna 1 BBIYKCICHUS
1.1 Hatypanbnble u nensle yncia. [Ipu3Haky 1eaMMOCTH LEIbIX YUCEN
1.2 CreneHs ¢ paMOHaIBHBIM ITOKa3arenaeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTnynble U HaTypajgbHbIE JOrapudMbl
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUM, COAEPIKAIIUX JIOTapU (MBI
2.2 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIIEHH C pallMOHAJIbHBIM II0Ka3aTeleM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloka3aTenbHbIC ypAaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. Pemenne NpuKkiIaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
’ JIMHEHWHBIX YpaBHEHHIA
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
)3 [TpuMmeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3a7ad
’ W 3a71a4 U3 pa3IMYHBIX 00lacTell HAyKU U pealbHOM KU3HU




OyHKIMH U TpaduKu

Oyukuus. [lepuonumyeckue ¢yHkiuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIHH.

3.1 MakcumMymMbl U MUHUMYMbl (QyHKUuM. Haumbosbliee M HauMeHblee 3HAUEHHE
(YHKLINHU Ha IPOMEXKYTKE

3.2 Tpuronomerpuieckne GyHKINN, UX CBOHCTBA U Tpa(UKH

33 [TokazarenbHas u norapudmMudeckas GyHKIMU, X CBOHCTBA U TPaQUKH

34 Hcnonb3oBanue rpadukoB GyHKUUH IS pellieHHs] ypaBHEHUH U IMHEHHBIX CHCTEM
Hcnonp3oBanue rpadukoB PyHKITUN TSI KCCIICTOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbI€ BO3HUKAIOT NPU PEUICHUM 3aJa4 U3 JAPYrux YyuyeOHBIX MpPeIMETOB U
peanbHOU KU3HU

4 Havana maTeMaTn4ecKoro aHaansa

4.1 HenpepsiBabie pyHKIMU. MeTOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBonHas Gpynkuun. ['eomerprueckuii 1 GpU3NIECKUN CMBICI TPOU3BOTHON

43 [TpousBonHble 3y1eMeHTAapHbIX (QyHKIMH. DopMysbl HaXOXIEHHUS IPOU3BOJHOM

’ CYMMBI, IPOU3BEACHHS U YACTHOTO (QYHKIUI

[lpuMeHeHHe TPOM3BOJHOM K HCCIEIOBAHUIO (QYHKIMKH HAa MOHOTOHHOCTh U

4.4 sKcTpeMyMbl. HaxoxxaeHne HauboJbIIero ¥ HaMMEHbBIIEro 3Ha4YeHHUs] (YHKIMH Ha
OTpe3Ke
[TpuMmeHeHre NTpPOU3BOAHON AJIl HAXO0XKIAECHUS HAWIYYIIEro pEeLIeHHs B IPUKIIaJIHbBIX

4.5 3ajayax, JUId OIpeNeNeHHs CKOPOCTH IIpolecca, 3aJaHHOro (OpMyJIoH wuin
rpaduKom

4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

47 Wuterpan, ero reoMeTpudeckuii 1 GU3M4ecKuil CMbICI. Brluncienne uHTerpana mno

dbopmyne Herorona — JleitOuuia




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OGPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBepPsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMBbl CpeJHEro 001ero
TpeOoBaHUs o0pa3oBaHust

Bnanenune MeTogamMu JI0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHUS 3a/ad;
ymMeHue (GOopMyIMpOBaTh M ONEPUPOBATh MOHATHUSAMU: OIpEIEICHUE,
aKcuoma, TEopeMa, CJEICTBHUE, CBOWCTBO, IPU3HAK, J0KAa3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTHYecKOW HHAYKLUY;
IIPOBOJIUTH JI0Ka3aTeNIbHbIE PACCYKIEHUS NPH PELICHUH 3aj]ay, OLIEHUBATh
1 JIOTHYECKYI0  TNPaBWJIBHOCTh  PAcCyXJIEHHWH; yMEHHE OIepUpOBaTh
MOHATUSIMH: MHOXECTBO, ITOJAMHOXKECTBO, OTEpAIlMH HaJ MHOXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT i
OIMCaHMS PeaJbHBIX MPOLECCOB U SIBIICHUHA U MPH PEIICHUH 3ajad, B TOM
qucie U3 IPyTUX y4yeOHBIX MPEIMETOB; YMEHHE ONepUPOBATh NOHATHAMMU:
rpad, cBsa3HBIN rpad, qepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 331aBaTh
U OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMHU; HCIIONb30BaTh rpadpl MpU

peUICHUHU 3a1a1

2 YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTEIICHb C IIEJIBIM TI0Ka3aTelIeM, KOPEeHb HATypalbHOW CTEIICHHU, CTEICHD C
palMoOHAILHBIM TTOKA3aTelIeM, CTETICHb C JIEHCTBUTEIBHBIM TIOKA3aTeleM,
nmorapudM UMCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIIA,
OCTaTOK IO MOJIYJII0, PallMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXCECTBAa HATypaJIbHBIX, MNCJIbIX, pPAllUOHAJIbHBIX, HeﬁCTBHTCHBHLIX
YHUCEN; yMEHHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HANMEHBIITHN 001N
JeNuTeNh W HauMeHbIlee o0Iiee KpaTHoe, airoput™ EBkmmga mpu
pelICHUN 3a4a4, 3HAKOMCTBO C Pas3IMYHbBIMH IMO3MIUOHHBIMHU CHUCTEMaMU
CUMCJICHUS; YMEHHE BBITIOIHATH BRIYUCIICHHE 3HAYCHUN U IPEOOpa3OBaHHUS
BBIPQOKEHUI CO CTENeHsSMU U JorapudmMamu, mpeoOpa3oBaHus IPOOHO-

paloHaJIbHBIX  BBIPAKEHUH; YMEHUE  ONEepUpOBaTh  MOHATHSIMHU:

OCICI0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccusda, TrcoMCTpHUICCKaAL




nporpeccusi, OECKOHEYHO YOBbIBarollas TIeoMeTpuYeckas Iporpeccus;
YMEHHE 3a/1aBaTh II0CJIEAOBAaTEIIbHOCTH, B TOM YHCIE C IIOMOUIBIO
PEKYPPEHTHBIX (HPOPMyYJI; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE
4HUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOrO ~ 4ucia, ¢opMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M airedpanueckasi); yMeTb
MPOU3BOJIUTH apu(pMETHYECKHE JEHCTBHSA C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOIUTH IIPUMEPHI MCII0JIb30BaHMsI KOMIUIEKCHBIX YHCEN; ONEpUPOBATh
NOHATHAMM:  MaTpuia 2x2  u  3X3, omnpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSMHU: pallOHAIbHbIE, HpPpPALMOHATIbHBIE,
MOKa3aTelbHbIe, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS ¥ HEPaBEHCTBA, WX CHCTEMBI, YyMEHHE OIEPHPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUEe, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpPaBHEHHUS,
HEPaBEHCTBA M CHUCTEMbl C TMOMOUIBIO PA3IUYHBIX NPUEMOB; pelIATh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpoOM; MPUMEHSTH
ypaBHEHUs, HEPABEHCTBA, MX CHCTEMbI Jii PEHICHHS MaTeMaTHYECKUX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHBIX 00JIaCTel HAYKH U pealbHOU )KU3HU

YMenue omnepupoBaTh HNOHATUAMU: (PYHKUMS, YETHOCTh (YyHKLUH,
NEPUOIMYHOCTh (PYHKIMHM, OTrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (DYyHKIMH, HauOoJblllee M HAaMMEHBIIEE 3HAYCHHS
(GYHKIMU Ha NPOMEXYTKE, HenpepbiBHasE (PYyHKIMS, aCUMOTOTHI rpaduka
¢byHKUMHU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMBICI MPOU3BOAHOM, NEpBOOOpa3zHas, ONpeIeaEHHbIN
MHTErpal; yMEHHE HaxXOAMTh ACHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE
BBIUUCISATh  MPOMU3BOJHBIE CyMMBI, TMPOM3BEICHHUS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIMK; yMEHHE HAaXOIUTh NPOHM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJIb30BaTh IPOU3BOJHYIO [UId HCCIEAOBaHMS (DYHKIMH,
HaXOJUTh HaAWOONBIINE W HAaUMEHBIIWE 3HAUYECHUS (YHKIHMI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHUEM ammapara MaTeMaTHYeCKOIo
aHalM3a; NPUMEHATHh MPOU3BOAHYIO I HAXOXKICHHMS HaWIy4llIero
pelieHns B NPHUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKHX U

(U3MYEeCKUX 3aJladax; HAXOJUTh IUIOMAAN M 00bEMBI (HUTyp C MMOMOIIBIO




HUHTCIrpajia; HIPpUBOAWUTL IMPHUMCPbI MATCMATHUYCCKOIO MOACIMPOBAHHA C

noMoIkio i depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk GyHKIMH, oOpaTHAs QYHKIHS,
KOMIO3ULUs (pyHKUMM, JMHEeWHas (QyHKUWA, KBaApaTudHas (QYyHKLUS,
panyoHanbHass (QYHKUUS, CTENeHHas (YHKUUS, TPUTOHOMETPHUUECKUE
GyHKIMH, OO0paTHbIE TPUTOHOMETpPHYECKHE (DYHKIIMU, IMOKa3zaTelbHas U
norapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHUs  rpadukoB  (QyHKIHH,
UCMOJb30BaTh Tpa(UKH Uil W3y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH, NMpHU
pelIeHNH 33a4 U3 JIPYTHX YYeOHBIX NPEIMETOB M 3a7ad W3 peabHOM
KHU3HM; BbIpaKaTb (GOpMyJaMHU 3aBHCHUMOCTH MEXIy BEJIWYMHAMU;
UCMOJIb30BaTh CBOMCTBA W Tpaguku (yHKIMI Ui pelleHus ypaBHEHHUH,
HEpPaBEHCTB M 3ajJjauy C IapamMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHfI, HEPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, J0JIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 OOJIACTH YIPABJICHHS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJATH BBIPAXKCHMS, ypaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3aJa4yH, MCCIIEN0BATh IOJYyYEHHOE pELICHUE U
OLIEHUBATh IMPABJONOAOOHOCTh pPE3YJbTATOB, YMEHHE MOJCINPOBATH
peanbHbBle CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEJIIM C  HCIOJb30BAHHMEM  ammapara  anreopsl,

MHTEPIIPETUPOBATH MMOITYUYCHHBIN pe3yabTatT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apu(MeTHYecKoe, MeauaHa,
HanOoJpIlIee ¥ HaMMEHbINIEE 3HAUYEHUS, pa3Max, AUCIEPCHUsi, CTaHAapPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIIE€KaTh, MHTEPIPETUPOBATDH
nH(pOpMaIIMIO, MPEICTaBICHHYI0 B TaOIHUIaX, HA AWArpaMMmax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBA pEaJIbHbIX MPOIIECCOB U SIBJICHUM; IPEICTaBIATH
uHbOpMAIIMI0O C TOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTAaTHUCTUYCCKUE JaHHBIC, B TOM YHUCJIC C MPUMCHCHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IrpapuuecKu MUCCIe0BaTh COBMECTHbIE

HaOJII0IEHNUS C MOMOIIBIO JHAarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIydailHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM rpaq)nqecxnx MCTOHOB; NPUMCHATH




(bOpMyIIBI CIOKEHHS W YMHOXKCHHUSI BEPOSITHOCTEH, (OpPMYIy ITOTHOM
BEpOSATHOCTH, Gopmynny bepHymnn, komOuHaTopHbBIe (aKTHl U (OPMYIIBI,
OLICHWBATh BEPOSATHOCTH pEANTbHBIX COOBITHI; YMEHHE OIEepHUpPOBATH
MOHATUSAMM:  CllyyaiiHas BEJIMYMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUIaHUE, JHUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIy4allHOW  BEJIMYHMHBL, (DYHKIMM pacmpeieieHus] W IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTeJIbHOTO U HOPMAJILHOTO pacHpeaeseHuil; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUCHHBIX paclpelesIeHui Ul pelIeHus 3ajad;
3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHNI;, yMEHHE TIPUBOIUTH IPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEPUPOBATH MOHATUSMHU: COUYETAHWE, TEPECTAHOBKA, YHCIO COUYETAHUH,
YHUCIIO  MEpPeCTaHOBOK, OmHOM  HproTOHa; yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (PaKTBl U PACCYXKACHUS Ul PEIICHHs 33/1a4; OLIEHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH TOITYYECHHBINA pe3yIbTaT

YMenue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, IUIOCKUNA YTroj, ABYTPaHHBII
yroJl, TPEXTPAaHHBIA yroJ, CKpELIMBAIOUIUECS MPSMBIE, TApAJIEIbHOCTh U
NEPIEeHIUKYSIPHOCTh HPSIMBIX W IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroin MexAy NpsAMOH M IUIOCKOCTBIO, YrOJI MEXAy IUIOCKOCTSAMH,
paccTossHuE OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHUE MEXIY IpPSIMBbIMH,
pacCcTOsHUE MEXAY IUIOCKOCTSMH; YMEHHUE HCIIOJIb30BaTh IIPU PEIICHUU
3aJjauy M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH;, YMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYECKUe
MOJEIN C IIOMOUIbK0 TE€OMETPUYECKMX IOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTUYICCKUC 3aJa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUTOMAAb (GUTypsl, 00bEM (UTYDHI,
MHOTOTPaHHMK, MPaBUIbHBIA MHOTOTPAHHUK, CE€YCHHE MHOIOTPaHHMKA,
Ky0, mapaenenunes, Npu3Ma, NHpamMuaa, (GUrypa U TOBEPXHOCTb
BpallleH!s], LUMIMHIpP, KOHYyC, map, chepa, miomane cdepsl, MIOMAIb
MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHycCa, LWIHHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Mapajulefienune a, MUpPaMHJIbl, TMPU3MbI, LUIUHAPA,
KOHyCa, IIapa, pa3BEPTKAa IOBEPXHOCTH, CEYECHMs KOHyca M LMIUHAPA,
napajuleJIbHble OCH WJIM OCHOBAaHHIO, CEUYEHHE IIapa, IJIOCKOCTb,

Kacaromascs C(l)epbl, HNUWJIMHApPpA, KOHYC4, YMCHHUC CTPOHMTH CCYCHUC




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOICTBA T€OMETPUUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMyIMpOBaTh ONpeeNeHUs U3ydyaeMbIX (QUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAX M MpPU3HAKAX TIEOMETpPUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccudukanuio Quryp 1o
pa3aMyYHBIM IPU3HAKAM, BBINOIHATH HEOOXOAUMBIE JOMOJHUTEIbHBIE

MMOCTPOCHUA

11

YMeHHue omnepupoBaTh TOHSATHSMH: JIBIDKCHHE B  TPOCTPAHCTBE,
MapajuIeNbHBIA TEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MMOBOPOT, TMpeoOpa3oBaHUE TOMO00WS, TMOA00HBIE (QUTYPBI, YMEHHE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE B TPUPO/IE,
HCKYCCTBEC, apXUTCKTYPEC,; UCIIOJIIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUSA ITPH
pellieHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEJIMYWHBI ([UIMHA, YTOJI,
ionab, 00bEM) MpHU PELICHUH 33134 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 pealbHON JKM3HHM, YMCHHE BBIUUCIATH T€OMETPHUCCKUE BEIMYHHBI
(nmvHA, YroJ], IUIOMAAh, OOBEM, IUIOMAL MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHCJIIC: INIOINAJb ITOBECPXHOCTHU
nUpaMubl, TPU3MBI, KOHYyca, HWIMHIpA, Miomans cdepsl; o0béM Kybda,
MMpAMOYTOJIBHOI'O  Mapajuiejicliuneaa, IMupamMuabl, I[IPU3MbI, LOUJIWHAPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 0OBbEMOB MOI00HBIX QUTYP
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YMeHue OIICPHUPOBATH MOHATHUAMU: HNPAMOYIOJIbHAd CUCTEMaA KOOpAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKEHUE BCEKTOpa II0 633H0y,
CKaJIIpHOC TIIPOU3BCACHUEC, BCKTOPHOC TPOU3SBCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BaTH BeKTOpHBIﬁ n KOOp}IHHaTHBIfI METO

JJIA PpCIICHUA T'COMCTPUYICCKUX 3a/1ad U 3aia4 JPYTrux y‘le6HLIX npeaAMETOB

13

YMmenue BLIGI/IpaTL HO,Z[XOI[}IH_IPII‘;I MCTOJ IJId pCIICHUS 3aa4U, IOHUMAaHUC
3HAYUMOCTH MATCMATUKH B H3YYCHHU IIPUPOAHBIX H O6HICCTB€HHI>IX
mponeccoB u HBHCHHI}'I; YMCHHUEC pPACIIO3HABATH IIPOSBIICHUE 3aKOHOB
MAaTE€MaTUuK B UCKYCCTBC, YMCHHUC IMMPUBOAUTL NPUMCPBI MATCMATUICCKUX

OTKPBITUH POCCUUCKON U MUPOBOM MAaTeMaTUYECKON HAyKU




IHEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna u BBIYUCICHUS
1.1 Harypanbsnsle u nensie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HAaTypaJIbHOW cTeneHu. JelcTBus ¢ apuMEeTUUESCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
14 Crenenb ¢ 1enbM nokasareneM. CTeneHs ¢ paluoHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypadbHbIC JOrapru(MbI
JlelictButensHble 4YHcia. ApudmeTndeckue omepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 grcnamu. [IpubnmkEHHBIC BEIYUCICHUS, IPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BhIpakeHUI
1.9 KommiiekcHbie uncna
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUS
23 TpuronomeTpuyeckre ypaBHEHHUs
24 [Toka3zaTenbHBIE U JTOTapHUPMHUUYECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHbIC U JOTapUDMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuuecKke HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpenenurens MaTpULbl




OyHKIMH U TpaQUKH

Oyukuus, cnocoObl 3amanus (yskuuu. [paduk ¢ynkinuu. B3anmao oOpaTHbIe

>l ¢bynkuuu. YérHble u Heu€THble pyHkumU. [leproanueckue GyHkunm
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU Qynkiun. Hymum QyHKImm.
39 IIpomexxyTku  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumMymMbl 1 MUHUMYMBI (QyHKIUMH. HamGonbpiiee u HauMeHbIee 3HAYCHUE
(YHKIMK Ha IPOMEXYTKE
313 Crenennas ¢QyHKIMS C HaTypajbHBIM WM IIeJIbIM MoOKa3aTteneM. EE cBoiictBa u
‘ rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [NokazarenpHas u norapudmMudeckas QyHKIIHU, X CBOHCTBA U TPaQUKH
3.6 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkiuid. CBolcTBa  (YHKIMH,
' HENpephIBHBIX Ha OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 33aHUS TOCJIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. Popmyra CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHne NPOU3BOAHON K UCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HauYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTterpan
5 MHosxecTBa U JIOTHKA
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMU. J{narpamMMel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKa
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble 1 TIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 mOBepXHOCTH BpaIllEHUsS




7.5

KoopauHats! 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

Marematuka: airedpa U Hayajia MaTEMaTUYECKOTO aHalln3a, reoMeTpus. Anreopa
Y Hayaja MateMmarudeckoro ananmsa. 10-11 kmaccel: yueO. s
o01reo0pa3oBaTeabHbIX OpraHu3aluii: 6a30BbIi U yrayOJIeHHbIN ypOBHU/
I.A.Amumog, FO.M.Kosmsirun, F0.B.Cunopos,H.E.®&nopos, M,U.111a6yHun.- M.
: IIpocsemenue, 2020.

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

1. AnreOpa 1 Hadajga MaTEMaTHIECKOTO aHAIH3a. MeToInYecKrue peKOMEHIaIiH.
10-11 xnaccel. / denoposa H. E., Tkauera M.B.

2. Marematuka. Anrebpa 1 Hayajao MaTeMaTHYecKoro aHanusa, 10 kmacce, 11
kiacc / Mepsnsk A.I'., Homuposckuii JI.A., [TonskoB B.M.; mox penakiueit
[Tomonwsckoro B.E., O6mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3naTenbckuii
ueHtp «BEHTAHA-T'PA®»; AkunonepHoe oOmectBo «M31aTenbeTBo
«IIpocsemenuer, 2020

3. Anrebpa u Hauaa MaTeMaTHYECKOT0 aHaIK3a. YTIyOaeHHbINH ypoBeHb. 10
knacc, 11 kmacc. Meronuueckoe nocobue./ bynko Enena BnagumuposHa, ,
Mepaisax Apkaauit I'puropsesnd, [lononckuit Butanuit bopucosuu, fAxnp
Muxaun Cemenosuy, uza. «IIpocsemenne» ,2020

4. babunckas WU.JI. 3agaun maremarnueckux onmmmnuan. M.: Hayka, 1975.

5. bammmakos M.N., bekkep b.M., I'onbxoBoit B.M. 3agaun no maremaTuke.
Anrebpa u ananus . M.: Hayka, 1982.

6. I'opuiureitn I1.U., ITononckuii b.B., SAxup M.C. 3anauu ¢ napamerpamu. Kues,
1992.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET

1. bubmuoreka IHOK https://lesson.edu.ru/catalog/



https://lesson.edu.ru/catalog/

2. POII — Poccwuiickas snexkTpoHHas mkoda https://resh.edu.ru/

3. Cucrema OHJIAWH-3aHIATHI M TMOJATOTOBKM K dK3aMeHaM, oOpa3oBaTeibHas

matpopma «AKmace» https://www.yaklass.ru/
4. Omnnaiin maTdopMbl Uid TOATOTOBKU K dk3ameHaMm «Pemry OI'Dy», «Pemry

BIIP» https://oge.sdamgia.ru/ https://vpr.sdamgia.ru/

5. OG6pa3zoBarenbHas mwiatdopma «Yuu-py» https://uchi.ru/

6. becrinatnas nudposas miatdopma st 00ydeHUs: OCHOBHBIM IIKOJIbHBIM

npeameraMm «Suaekc-yueoHuk» https://education.yandex.ru/main/



https://education.yandex.ru/main/
https://uchi.ru/
https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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