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IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHsiii Kypc «Anrebpa M Havaga MaTeMaTHUECKOTO aHAIHM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOorpaMMe CpeaHero oOuiero oOpa3oBaHwUs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeYMBaET WHCTPYMEHTAIbHYIO 0a3y Iuis
U3yUEHUSI BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpakTHOE MBIIICHHE 00y4YalouIuXcs Ha ypOBHE, HEOOXOAUMOM
I OCBOCHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BAIOT
YHHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOH Haykw, KoTopas (HOopMyIHpyeT CBOU
JOCTH)KEHHS B MaTeMaTHIeCKO dopMme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OWOJIOTHH,
NOHUMaHUSI OCHOBHBIX TEHJICHINI pa3BUTHs YKOHOMUKH M OOIIECTBEHHOMN XKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMU alreOpbl M MAaTeMaTHYeCKOrOo aHalii3a pa3BUBAET
YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTB, JIOKa3bIBAaTh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHNe M KOHKpEeTH3aluio, a0CTparupoBaHWE U AaHAJOTUIO, (OpPMHUpPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone uzyuyenus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4YE€CKOIrO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaslbHbIX CHUTYyaIluH,
UHTEPNPETALMA  TIOJYyYCHHBIX  PEIICHHWM, 3HAKOMSTCA C  NpUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYyeOHblli Kypc 00JaJaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbId MmaTepual, CIOCOOCTBYIOIIMIA
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M uyepe3 cneuuduky ydeOHOM
NEeSATENbHOCTH, TpeOyroumeld MNpoAOHKUTENbHOW KOHLEHTpPAllMd BHUMAaHUA,
CaMOCTOATENIHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3yJbTar.

B ocHoBe wmeroamku oOyueHus anreOpe W HayajlaM MaTeMaTHYEeCKOTro
aHaJM3a JEXKHT JACSITebHOCTHBIN MPUHITUT O0YUYCHHSI.

B crpykrype yuebHOro kypca «Anrebpa W Hayajla MaTeMaTHYE€CKOTroO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJAepKATEIbHO-METoAnUecKne TuHun: «Yucna
U BIYHCIeHU», «DyHKIIMN 1 Tpadukn», « YpaBHEHUS U HEpaBeHCTBa», «Hauama

MaTEeMaTUUYECKOTO —aHau3a», «MHOXeCTBa U JOFUKa». Bce  OCHOBHBIE
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COJIEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHero ooOmero oOpa3oBaHUs, €CTECTBEHHO OTOJIHS
Apyr Ipyra U MOCTENEHHO HAChIIAsChb HOBBIMU TeMaMHU M pasjenamu. JlaHHbIN
yueOHBI KypC SBISETCS WHTETPAaTUBHBIM, IIOCKOJBKY OOBEIUHSET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHMYeCKUX JAUCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHS, MAaTEMATHUECKUN aHAIIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. [lo mepe Toro kak oOydaromipecs OBJIaIeBalOT BCE Oolee
IIMPOKUM MaTEMaTHYECKHM armapaTroM, Y HUX IMOCJIEI0BaTeIbHO (GOpMUPYETCS
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHONW MAaTeMaTHYECKOW 3a/1aud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupoOBaHHE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI0 0011ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus oco0oe BHHUMaHue yjenserca (OPMHUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCIICHHS, OLIEHWBATh UYHUCIIOBHIC BBIPAXCHHs, padOTaTh ¢ MAaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYaroIIMMCS MHOXKECTBA HATypalbHBIX, IIENbIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cCrHenupuIecKue 3aJaud M OIepaluu: JeJICHHe Haleno,
OTIEPUPOBAHUE OCTAaTKAMH HA MHOXECTBE IIeJIbIX YHCEed, OCOObIe CBOWCTBA
paIoHaIbHBIX U UPPAIMOHATBFHBIX YHCEN, apu(METHUIECKHIE OIMEpaIii, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIb3YeMbIX 4YHUCET U
3HaKOMCTBY C BO3MOXHOCTSMH MX MPUMEHEHUS ISl PEIICHUs Pa3UYHbIX 3a7a4
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
IOCTPOEGHUU MOJIENIEH PEeaNbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETHU3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaIM3yeTcs Ha TMPOTSHKEHUHM BCETO
oOyueHusi Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUs, MOCKOIBbKY B KaXKJIOM
pasnene IlporpamMmbl HpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs: OBJAJCBAIOT pPAa3IMYHBIMU METOJAaMU  PeIleHUs
palMOHABHBIX, HUPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMM C MOMOILBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX
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3aJa4 M 3aJa4 Ha HaXOXKJIeHUEe HauOOJbUINX M HAUMEHBIINX 3HAYCHUN (YHKIIHH.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 10  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPDAXKECHHUM, a TaKXKE BBIPAKECHUH,
COJIEpKalllMX CTENEHU U Jorapupmbl. brnaronaps u3ydeHHIo anreGpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHuld, paboTbl €  CHUMBOJbHBIMM  (OopMamMH,  HPEACTABICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHUMOCTEM B BHJ€ PAaBEHCTB M HEPABEHCTB. Auredpa
npepiaraeT 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpELICHHUsS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JuHUS «DyHKuMM U Tpa@uKM» TECHO
HEpPEeIyIeTaeTCs ¢ APYTMMHU JMHHUSAMH y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
MIOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHNE (DYHKLIMM JUIsl pElICHMs 3a/ad U3 JPYrux y4eOHbIX
IPEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BBIpaXKaTh (GOPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKLUHUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHoOi (opme: aHaTUTHYECKOW, rpaduueckoil U cinoBecHOl. Ero usyuenue
CIIOCOOCTBYET ~ Ppa3BUTUIO  AJTOPUTMUYECKOIO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHUX, TaK U NPHUKIAJHBIX 33124,
JOCTYTHBIX OOyYaOIUMCS, TaK KaK y HHUX TOSBISAETCS BO3MOKHOCTb CTPOUTH
rpaduKH CIOXHBIX (YHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TpoueccoB. JlaHHasg coaep)karenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHUS MAaT€MaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
NO3BOJISIET HAXOOUTh HAWJIydyllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTrO
aHajM3a CIoOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMATBHO-IOTUUECKOTO U
KPEaTUBHOI'O MBIIUICHUs, (POPMHUPOBAHUIO YMEHUN pACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O
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BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpaXx.

CopeprkarenbHO-MeTOMYECKass TUHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaratoT HamOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIONIMNA BCE Ppa3/eibl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHHUS CBOMX MBICIIECH.
Jpyrum BaXKHBIM TPU3HAKOM MaTeMaTUKU KaK HayKd CJeayeT NpHU3HaATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MbIIUICHHUS
oOy4Jaronuxcs, Mo3BOJIIET UM CTPOUTHh CBOM PACCY’KJIEHUS HAa OCHOBE JOTUYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOr0 MOJEIUPOBAHMS, KOTOpPbIC MPU3BAHbI
CIocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJENICH pealbHbIX
CUTYyallUid, HWCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBI0 ammapara airedpbl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHus BIUIETEHBI B KAX/IbII U3 pa3iesioB MPOrpaMMBbl, TOCKOIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO MCHOJIb3yeTCs Uil peuleHusl NMPpUKIagHbIX 3a1ad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOB30BaTh  AHAJIOTUIO, 0000IaTh M KOHKPETH3UpPOBATH  IpoOIeMy.
JHlestenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS TPHUKIAJHBIX 3a7ad
OpraHu3yeTCsl B IPOLIECCE N3YyUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusydyenne yueOHOTO Kypca «AnreOpa W Hayala MaTeMaTH4YECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB JUIS
pelIeHUs IPUKIAJHbIX 3a1a49 U3 Pa3JINYHbIX OTPAciei 3HAaHUWU U PEaIbHOU KU3HMU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEUCTBUTEIBHOTO Yncia U ero cBoictBa. IIpulnmkEéHHbIE BBIYUCIIECHUS, ITPaBUIIa
OKPYIJICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
HoaXosen GopMbl 3aMCH IEHCTBUTENBHBIX YUCET AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C paldOHAJIbHBIM ITOKAa3aTeIeM M €€ CBOMCTBA, CTENEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble U HATypaJbHbIE
JA0Tapu(pMBI.

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE NPeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS M ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOTOWIEHBI OT OJHOM NEPEMEHHOMW. JlelleHne MHOrodseHa Ha
MHOIrO4J€H ¢ ocrarkoM. Teopema be3dy. MHOrowiensl ¢  LEIbIMHU
kodddunmentamu. Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METObI pereHus
UPpaLMOHAIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKHUX BbIPAXKECHUH. PelieHne TpuroHoMeTpuueCcKnux YpaBHEHHM.
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Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHui. Onpenenutenb MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHHUs, NPUMEHEHUE OINPEACINUTENS JUIsl PELICHUS
CHUCTEMbI JIMHEMHBIX YypaBHEHUW. PemieHune npukiagHelXx 3a4a4 € [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOCHHOW MOJAEIU C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
YpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DOyHKUMH U TPaPuKH

Oyukuus, crnocoObl 3aaanus (yHkuuu. B3aumMHO o00paTHbie (QYyHKIMH.
Komnoszunus @yskiuit. I'paduk  yHkmu. OiaemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

Ob6nactp omnpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIE W HEUETHBIE PyHKIMU. [lepuoanueckue
¢yakuu. [IpomMexXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHUHHUMYMBI
dbynkuun. Hanbospiiee 1 HauMeHblliee 3HaueHus1 GyHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, kBaJpaTudHass W JPOOHO-IMHEHHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OW CTEeNeHW Kak (yHKUIMH OOpaTHOU
CTENIEHU C HATypaJIbHBIM [TOKa3aTeJIEM.

[loka3zatenbHass u jorapupmuyeckas (PyHKUMH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKUNNA IS peIICHUs YpaBHEHUM.

Tpuronomerpuyeckas OKPYKHOCTb, ONpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTAa.

@DyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SBICHUSX.
I'pacduxm peanbHBIX 3aBUCUMOCTEN.

Havana mareMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeIbHOCTEH. MeTton
MaTeMaTH4YECKON WHIYKIUH. MOHOTOHHBIE " OrpaHUYCHHbIC
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOLIEH reOMETpHUUECKON
IIPOTrpeCcCrr. JINHENHBIN U SKCIIOHEHIIUAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.
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HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUH.

[IpousBomuble  smeMeHTapHbIX  ¢GyHKIUA.  [IpomsBomHass ~ CyMMBHI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepaluyd HajJ MHOXKECTBAMHM M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCAHUsI peajbHBIX MPOLIECCOB U SBJICHUH, MPH pEIIeHUH 3a7ad U3 JIPYTrUx
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombIuid oOmui aenutens (mamee — HOJI) m HamMmeHnbiiee ooOiee
kpaTtHoe (nanee — HOK), octarkoB o moay:nto, anropurmMa EBkiauga aas pereHus
3a/1a4 B 1EJIBbIX YHCTAX.

KommnekcHble uucna. AnreOpanyeckass M TpPUTOHOMETpUYEcKas (OpMbI
3alMUCH KOMIUIEKCHOTO 4Hciia. Apu(pMETHYECKUE OINepalud € KOMILUIEKCHBIMU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-0ii cTeneHn M3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YpPaBHEHUH W HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX H  JOTrapUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UpPpalMOHATBHBIX, TOKA3AaTEIbHBIX U JOTAPUPMUIECKUX YPAaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaMETPAMHU.
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[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajJad M 3aJad M3 pa3IU4HbIX OOJacTell HaykKu U peanbHOU
YKU3HH, NHTEPIPETALMS [IOJYyUYEHHBIX PE3YJIbTaTOB.

DOyHKUMH U TpaPukn

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue QPyHKIMH, UX CBOMCTBA U TpadUKy.

I'padprueckne mertonpl pemieHus ypaBHeHHM W HepaBeHCTB. ['paduueckue
METObI PEUIEHU 33724 C MapaMETPAMMU.

Ucnonb3zoBanne rpapukoB (QYHKIMI A8 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PELIEHUU 3a/lady U3 APYTUX Y4EOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpumeneHne nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
sKkcTpeMyMmbl.  HaxokaeHue — HauOonbIIero M HAaUMEHBIIEro  3HAYEHUM
HENpepbIBHON (QYHKIIMU HA OTPE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3aJavyax, JUis OINpEeNIeHHs CKOPOCTH U YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuiia HaxoxIeHNs TEpBOOOPA3HBIX.

WNHrerpan. I'eomeTpuueckuii CMBICII UHTETpaa. Beruncnenne
omnpenenéHHoro uaTerpana no gopmyne Hetotona-Jletbuuiia.

[IpumeHeHne wHTErpana s HaxOXKJIEHUs IUIOAAel MIOCKuX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUI. MaTtemaTuueckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aUMOJICHICTBOBATh C COIIMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUUYECKOM IIKOJIbI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHsSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHUE JAYXOBHBIX LEHHOCTEH pOCCHUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢cTeTU4eCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAash 3CTETUKY MAaTEMaTUUYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEeMaTUYECKUM acIieKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPUMEHSATH MaTEMaTUYECKHE 3HAHUS B
WHTEpPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0POBBIO (30pPOBOE THUTaHHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JOPOBUTENBHOMN JAESITENbHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieir mpodeccud W peaau3oBBIBaTh COOCTBEHHBIC KW3HEHHBIC ILIAHBI
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TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3K0JIOrM4€ecKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMAaTHYSCKMX 3HAHMHK JUIsl peIIeHUs 3a7ad B 00JacTh
OKpYXarolel cpepl, IUIAaHUPOBAaHUE ITOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM H  OOIIECTBEHHOW  IPAKTUKH, IMOHUMaHHUE
MaTEMaTHYCCKOM HAayKh KaK cQepbl YeIOBEUECKOW JEATeIbHOCTH, JTAloOB €&
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYCCKON KyIbTYypOod KaK CpPEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO M HCCIEIOBATEIBCKYIO JCSITCIbHOCTh
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckue aeiicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYCCKHUX
OOBEKTOB, TIOHSTHH, OTHONICHWH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeJICIICHNS TIOHATHI, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DHUKAIUH,
OCHOBaHWS JIJ1s1 0000IIEHNS U CPAaBHECHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOPa30BBIBATH  CYKIICHUS:
YTBEPAUTEIHHBIC ¥ OTPUIATEIbHBIC, SIUHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPECUHUS
B (hakTax, JMaHHBIX, HAOMIOEHUAX W YTBEPKACHHSIX, MpEJIaraTh KPUTESPUHU IS
BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHH, yMO3aKIIOUCHH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUMA
(mpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBO/IBI,

BBIOMpaTh crmoco0® pereHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOATEIBHO BBIICJIEHHBIX KPUTEPUEB).
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ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEIOBATEIbLCKUM WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpPEYHE,  MpoOIEMYy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
10 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro 00beKTa, sIBIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOJIONEHUsI, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BRIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIecca, a TaKXKe BbIJIBUTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JACPUIIUTEI WHOOPMAIUHU, TaHHBIX, HEOOXOAMMBIX I OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a]1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAITU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJEKHOCTD uHpopManu 1o CaMOCTOSITENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiicTBHUS

OOmenue:

BOCIIPHHHMMATh U (POPMYJIMPOBATh CY)KJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJIEHHUS 3a/IaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, peliaeMOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHMX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3JIMuMe M CXOJICTBO TO3HWIMH, B KOPPEKTHOH (opme
(GbopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

MIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3EHTAIMN U OCOOCHHOCTEH ayUTOPHUH.

PeryasiTuBHble YHUBepcalbHbIEe YUeOHbIe J1elicTBHUSA
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Camoopranuszanus:

COCTaBJIATh IJIaH, aJITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh COCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThl PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMaLuy.

CaMOKOHTPOJIb, 3MONMOHANbHBIN HHTEJVIEKT !

BJaJeTh  HABbIKAaMM  TIO3HABATEIbHOM  pedieKCMH  KakK  OCO3HAHUS
COBEPILIAEMBIX JECUCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3ysbTara pEIICHHs
MaTeMaTHYEeCKOH 3a1auH;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESTEIbHOCTH, HAXOJUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHJMBHUAYaTbHOU
paboThl mNpU pEeHIeHUWH Y4YeOHbIX 3aja4, MPUHUMATh 1E€Jdb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM pPabOThl, pacrpeacisiTh
BUJIbI palOT, JOroBapuBaThbCs, OOCYXAAaTh TIPOILIECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJICH;

y4acTBOBATh B IPYMIIOBBIX (popMax paboThl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK YacTb pabOTBl U
KOOPJIMHUPOBATh CBOU JECUCTBUS C JPYTMMH YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOyJaromuics TONYYUT CIICTYIOIIHE
PEeIMETHBIE Pe3yJbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAII3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, UPPANHOHAIBLHOE YHCIO, MHOXKECTBA
paLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEI, MOAYJIb IEMCTBUTEIBHOTO YHCIIA;

OPUMEHSITh JIpOOM W TPOINEHTHI JJIs PEIICHUS NPUKIAJHBIX 331ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUM U PEATIbHOW KU3HU;

MPUMEHSTh MPUOTIKEHHBIE BBIUMCIICHUS, TTPaBUila OKPYTJICHUS, IPUKUJIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;
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CBOOO/IHO ONEpUPOBATh IOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABIICHUS JAHHBIX;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaibHOU
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKA3aTENEM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(PM 4YUCIa, NECATUYHBIE W
HaTypaJbHbIE JTOTapU(MBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOT0 apryMEHTA;

ONEPUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCHHYC W apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIICHUS palUOHANIbHBIX M JAPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C IeJbIMA KO3(p(UIHMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJIEHUE MHOTOYWIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJIB30BaTh CBOMCTBA ONpENENUTENs 2 X 2 JJId BBIYHCICHHS €r0 3HA4ECHUs,
IPUMEHATh ONPENCINUTENN [UIl PEUIEHUS CHCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

UCIIOIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TpeoOpa3oBaHUs
BBIPAKCHUM;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO OMEpUPOBaTh MOHATUSMU: HppalMOHAJbHBIE, ITOKa3aTeIbHbIE U
norapuMuUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOILBbIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;
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IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJIsl peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOOJIHO ONepupoBaTh MOHSITHUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAuMble  (OpPMYJbl Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBAaTh pEabHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu U rpapukn:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMH, KoMMo3ulus GyHKIMM, rpaduk (yHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB (HyHKIIHIM;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONpPENETICHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOMHO OMEpUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoandeckrue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBbl (YHKLIMHM, HauOOJblIee KW HauUMEHblLIee 3HaueHue (QyHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HeibIM MoKa3aTeneM, IpaduK CTENEeHHOM (PYHKIMU C HATYpaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOM CTENeHU ¢
HaTypaJbHBIM ITOKA3aTENEM;

OTIEpUpPOBATh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-TMHEWHas
(YHKUUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas M JorapupmMuyeckas
(yHKIMU, UX CBOICTBAa W TIpaUKH, KCIOJIb30BATh MX TPAPUKUA ISl PELICHUS
YPaBHEHHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezeNeHue TPUTOHOMETPHUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH A7 HCCIEAOBAaHUS TPOLECCOB U
3aBHCHUMOCTEN IpU PEUICHUH 3a1a4 U3 JIPYruX Y4eOHBIX MPEAMETOB U peajibHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIas reOMeTpuuecKasi mporpeccus, TMHEHHBIN 1
HKCHOHEHLUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEACTAaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;
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CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJIEI0BATENIbHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE MOCIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKIECHUS MATEMAaTHYECKOrO aHalu3a KakK aHajn3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ~OMEPUPOBATH TMOHATUSAMH: HENPEpPbIBHbIE (YHKIUU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMIOTOTHI Tpaduka GYHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIIUS, HENpEepbIBHAs Ha OTPE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKIINY;

BBIYUCIIATh MTPOU3BOJHBIE CYMMbI, MPOU3BEJICHHS], YACTHOIO U KOMIO3ULIUH
JIBYX (DYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKITUA;

WCIIOJIb30BaTh T€OMETPUUYECKUN M (PU3UYECKHN CMBICT TPOU3BOJHON s
pelieHns 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  TOHATUAMHU: MHOXECTBO, OINEpalud  Haj
MHOXECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONUCAHUs PeaTbHbIX
MIPOLIECCOB U SIBJIICHUH, PU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEJIMETOB,;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OIpPEACNICHHE, TEOopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 OOBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHbBIE
ypaBHEHUS 1 HEPABEHCTRA.

K xonmy ob6yuenuss B 11 kjacce oOydaronuics TMOIYYUT CIEAYIOIIHE
IpeAMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a»:

Yncsia 1 BBIYUCTICHUSA:

CBOOOJHO ONEpUPOBATH TMOHATHSAMHU: HATYpPAJIBHOE M LEJIOE YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEIbIX YHUCEN, UCIOJIb30BATh MPU3HAKU ACIUMOCTH
nensix yncen, HOJ[ u HOK HarypanbHbIX yucen Uil pemieHus 3aaad, IpUMEHSTh
anroput™m EBkinaa;

CBOOOJIHO ONEpPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBAThH
HATypaJIbHBIC YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCJIO M MHOYKECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOTHATH apu(PMETUUECKHE OTEepali ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:
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CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh HMX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX NIEPEXOIOB;

OCYILECTBISATh OTOOpP KOpHEW TMpH pEUIeHUHd TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATh MOHATUSIMH: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUN U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pearb paluHOHAIIbHBIE, VPpALMOHAIIbHBIE, MOKa3aTeJbHBIE,
norapuMUYECKUe U TPUTOHOMETPUYECKHE YPAaBHEHMsI U  HEPABEHCTBA,
COZIepIKaIlIE€ MOJIYJIM U IapaMeETPBhI;

IPUMEHSTh TpaduyecKre METO/bl IJIsl PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3aJ1a4 C mapamMeTpamu;

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQ)XEHUs, YPaBHECHMS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBUIO 3aJ1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIENM C HCIOJb30BAHUEM alllapaTta ajireopsl,
VUHTEPIPETUPOBATH ITOJYUYEHHBINA PE3YIIbTAT.

DOyHKUMU U TpaGuKH:

CTpOUTh TIpadUKU KOMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBaHUS U CBOMCTB KOMIIO3UIIMH ABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHMH U  HEpPaBEHCTB Ha
KOOPJAWHATHOM IIJIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHUS (HYHKIIMH HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbIIEe 3HaYEHUSI (PYHKLHUN HENPEpHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
OPUKJIAJHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMHYECKHX, 3ajayax, Ul
ONpe/ieNICHUs] CKOPOCTH M YCKOpPEHHUs mpolecca, 3aJaHHOTro (opMysol uiu
rpaguKom;
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CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetotona-Jleionuiia;

HAXOJUTh TUIOMIAJN IIOCKUX GUTYP U 0OOBEMBI TEJT C TOMOIIBI0 UHTETPalia;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemaTs MpUKJIaJHbIE 3a7a4d, B TOM YHCIIE COIMATBHO-IPKOHOMHUYECKOTO M
(GU3NIECKOro XapakTepa, CpeCTBAMH MaTEMaTHIECKOTO aHaJIH3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorousneHnsl. PainoHanbHble ypaBHEHHS U 24 5
HepaBeHcTBa. CUCTEMBI TMHEUHBIX
ypaBHEHUU
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 1
IEJIBIM TTOKa3aTeIeM
3 Apudmernueckunii KOpeHb N-0i CTETICHHU. 15 1
HppauunoHanpHbIe YpaBHEHHS
4 [TokazarenbHas ¢pynkius. [lokasaTenpabIe 10 1
ypaBHEHUs
5 Jlorapudgmuyeckast QyHKITHS. 18 1
Jlorapudmuyeckue ypaBHEHHS
6 TpUroHOMETPUYECKUE BBIPAKEHUS U 99 1
ypaBHEHUs
[TocnenoBaTenbHOCTH U MMPOTPECCUU 10
HenpepsiBable pyHkiuu. [TponsBonnas 20
9 [ToBTOpenue, 06001IeHUE, CHCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136 11 0

HukonaesHa, AVNPEKTOP
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMblI Bcero Kontpoapueie | IMpakruteckue o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue QyHKIUN C TOMOIIBIO 99 9
MIPOU3BOIHON
2 [TepBooOpa3Has U HHTETpas 12 1
3 I'paduiku TpuroHOMETpUUECKUX (HYHKIIHIMA. 14 1
TpuroHoMeTpUIECKUE HEPABEHCTBA
4 HpparnmoHanbHbIe, TOKa3aTeIbHbIC U 24 5
norapuMuyecKre HepaBeHCTBA
5 KomrutekcHble uncia 10
6 HarypanbHble u 11enbie yncia 10
CucTeMBbl paroHaATBHBIX, HPPANMOHATLHBIX
7 MIOKa3aTeNNbHBIX U JIOTapU(PMHUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenwue, 0000IICHIE, CUCTEMATH3AIIHS 16 9
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 12 0

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne ara H(ppoBbIE
n/n Tema ypoxa Bcero Kontpoapupie | Mpaxruteckue llalsyqennﬂ (1)[6[()1:11;03aTeJ11)H1)1e
padoTbI padoThI pecypebi
1 MHOXECTBO, OmepaIuu HaJl MHOKECTBaMHU 1
U UX CBOICTBa
2 Jlnarpammel Diinepa-Benna 1
3 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT O 1
ammapara JuIs perIeHus 3a1a4
Pannonaneubie yrcna. OObBIKHOBEHHbIE U
4 JeCATUYHBIE IPOOH, MTPOLICHTHI, 1
OeCKOHEYHbIE TIepUOINnYECKUe IPOoOH
Panmonanwsubie yricna. OOBIKHOBEHHBIE U
5 JECATUYHBIC TPOOH, TIPOIICHTHI, 1
OECKOHEYHBIE TICPUOINYECKUE P00
6 BxomHast koHTpONBHAs paboTa 1 1
7 [Ipumenenue npoOeit U IPOIEHTOB IS 1
pEIICHUs TPUKIIATHBIX 33124
3 HeiicTBuTenbHble yncna. PaninoHansHbIe U 1
UppallMOHATIbHBIC YK CIIa
9 Apudmernueckue oneparum ¢ 1
JNeHCTBUTEIHHBIMU YHCIIAMU
10 Monynb AeMCTBUTENFHOTO YUCIIA U €T0 1
CBOMCTBA
11 [IpuGmmxE€HHBIC BEIYMCIICHUS, IPABUIIA 1
[OKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMUCHIO
MYHULUUMNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJ/IbHOE 17.09.25 08:57 Ceptudukat AC2A983D6D8FB5F3D78058E0A06B31EE
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OKpYTJICHUS, IPUKUIKA U OLIEHKA
pe3yabTaTa BRIYUCIECHUN

12

OCHOBHBIE METO/IbI PEIICHHUS IIETBIX 1
JIPpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/BI PELICHUSI LIETBIX U
IpOOHO-PALMOHANIBHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOBI PEIICHUS LENBIX H
IpOOHO-PAMOHANBHBIX YPABHEHUH U
HEPaBEHCTB

15

MHoOrousieHsl OT OJHOW EPEMEHHOM.
Jlenenrie MHOTOUYJI€HAa HA MHOTOYJIEH C
ocratkoM. Teopema bezy

16

MHorowieHs! ¢ 1ebIMU Ko PHuImeHTaMu.

Teopema Buera

17

Pemenne cucreM TMHENHBIX YpaBHEHUI

18

Pemenne cucreM MMHENHBIX YpaBHEHUN

19

Marpuna CuCTEMBbI JTUHEHHBIX YPABHEHUM.
Ornpenenurens MaTpUIIbl 2X2, €To
TrE€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYECHUS

20

Omnpenenurtenb MaTpULbl 2X2, €ro
T€OMETPUYECKUNA CMBICI U CBOWCTBA;
BBIYHCIICHUE €T0 3HAYECHUS

21

[IpuMeHeHue onpenenuTes s PeleHust
CHUCTEMBbI TMHEWHBIX YpaBHEHUU

1

22

Pemenue MNPUKIAAHBIX 3a1a4 C ITIOMOIIbIO

1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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CUCTEMBI JIMHEHUHBIX YPaBHEHUU

23

Perrenue npukiagHpIixX 3a/1a4 C MOMOIIbIO
CUCTEMBI TUHEWHBIX YpaBHEHUN

24

KonTtponbHas padora: "PanuronanbHbie
ypaBHEHUS 1 HepaBeHCTBA. CUCTEMBI 1 1
JUHENHBIX ypaBHEHUN"

25

OyHKIMA, cCOCO0BI 3aaHus (QYHKIINN.
B3aumuo oOpartubie pynkunu. Kommnosunus 1

byHKIMHA

26

I'paduk Gyakmm. DnemMeHTapHbBIE
npeodpa3zoBanus rpadukoB GyHKIUN

27

OO6mactp onpeneneHus 1 MHOKECTBO
3HayeHuil pynkuuu. Hymn QyHkmm. 1
[TpoMekyTKH 3HAK MOCTOSIHCTBA

28

YérHble U HEUETHBIE (DYHKIIUU.
[lepuoanueckue ¢pynkuuu. [pomexyrku 1
MOHOTOHHOCTH ()YHKIIMU

29

MaxkcuMyMBbl © MUHUMYMBI () YHKITHH.
Haubonbiiee 1 HauMeHblIIee 3HaUeHUE 1
(GyHKLINU Ha TPOMEKYTKE

30

Jluneiinas, kBajipaTU4yHas ¥ IpoOHO-
JTUHeHas QyHKUUN

31

DeMEeHTapHOE UCCIIeIOBAaHNE U
MOCTPOCHUE TPAPHUKOB ITUX PYHKITHI

32

DeMEeHTapHOE UCCIICIOBAaHUE U
MOCTPOEHUE TPAPUKOB ATUX PYHKIIHI

33

CreneHsn ¢ 1eJIBIM IToKa3areiaeM. buaom
HrroTona

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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34 Crenens ¢ LensIM noka3aTesneM. bunom 1
HeroTona

35 CrenenHas GyHKIHS ¢ HATYpPAIbHBIM U 1
LeNbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padora: "CreneHnas 1 1
¢ynkuus. E€ cBoiicTBa u rpadux"

37 ApudmeTrnueckuii KOpeHb HATYPaTbHOM 1
CTEIIEHU U €r0 CBOWCTBA

38 Apudmernueckuii KOpeHb HaTypaIbHON 1
CTENIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHus YHCIOBBIX BBIPAKEHUH, 1
COJIEpIKaINX CTENIEHU U KOPHU

40 [IpeoOpazoBaHMs YHCIOBBIX BRIPAKCHUH, 1
COJIEpIKaIMX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBHIPAXKECHUH, 1
COJIEpKAIIMX CTEIIEHU U KOPHU
WppannonansHele ypaBHeHUsA. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX 1
YpaBHEHUH
Hppanunonanbasie ypaBHeHU. OCHOBHBIE

43 METO/Ibl PEIIECHUS UPPALUOHATBHBIX 1
YpaBHEHU I
WppannonaneHele ypaBHeHUsA. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPAMOHATBHBIX 1
YpaBHEHU U

45 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH 1
HpPaLMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUU 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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UppalMOHATILHBIX YPaBHEHUN

47

PaBHOCUIIbHBIE TIEPEXO/IBI B PEILIEHUT
UppalMOHATILHBIX YPABHEHUM

48

PaBHOCHIIBHBIE IIEPEXOABI B PELICHUU
HMPPALMOHAIIBHBIX YPAaBHEHUN

49

CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHU
Kak ()yHKIIMH 0OpaTHOW CTETIEHH C 1
HaTypaJIbHbIM I10Ka3aTeIeM

50

CoiicTBa 1 rpauk KOpHs N-0if CTeNeHN
KakK (yHKIIMM OOpPaTHOW CTEIECHHU C 1
HaTypaJIbHbIM [10Ka3aTeIeM

51

Kontponbhas pabora: "CoiicTBa 1 rpaguk
KOpH# N-01 creneHu. MppannonansHele 1 1
ypaBHEHUs".

52

CreneHb ¢ pallMOHAIBHBIM [1OKA3aTENEM U
€€ CBOICTBA

53

CrerneHb ¢ paliioOHAIBHBIM ITOKA3aTEIeM H
€€ CBOICTBA

54

CTGHGHL C paHI/IOHaJ'IBHI)IM II0Ka3aTcJIEM U
€€ CBOICTBa

55

[TokazarenbHas GyHKIMA, €€ CBOWCTBA U
rpaduk

56

Hcnonws3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUM

57

Hcnonb3oBanue rpadpuka GyHKIUUN AT
peuieHusl ypaBHEHU I

58

[Toka3arenbHble ypaBHEHUSA. OCHOBHBIE 1

MCTO/bI pCHICHUSA TOKA3aTCIIbHBIX

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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YPaBHEHUH
IToka3arenbHble ypaBHEeHHsS. OCHOBHBIE

59 METO/IbI peIIeHUs T0Ka3aTeIbHbIX 1
YpaBHEHUH
[TokazarenpHble ypaBHEHUS. OCHOBHBIC

60 METO/IbI PEIICHUS MOKa3aTeIbHBIX 1
YpaBHEHUI

61 KontponbHas pabora 3a 1 monyroaue 1

62 Jlorapugm uncna. CoiicTBa jJorapudpma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapugm uncna. CoiicTBa jJorapudpma 1

65 JlecATHYHBIC ¥ HATypaJIbHBIE JIOTApU (MBI 1

66 JlecATHYHBIC ¥ HATYpaJIbHBIC JIOTApU (MBI 1

57 [IpeoOpa3oBaHue BRIpAKESHNUN, COACPIKAIIINX 1
JorapuQmbl

68 [IpeoOpazoBanue BeIpaKeHUM, COJIEPKAIIUX 1
JorapuQmal

69 IIpeoOpa3oBanue BeIpaXKEHUH, COAEPIKAIINX 1
sorapuMbl

20 Jlorapupmuueckas GyHKIH, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHKIUS, €€ CBOICTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIAN IS 1
peleHus ypaBHeHUN

73 Hcnonb3oBanue rpaduka GyHKIUN A5 1
pelIeHus] ypaBHEHUH

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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Jlorapudpmuueckue ypaBHeHust. OCHOBHBIE

74 METO/IbI PEIICHHUS JIOTapU(PMUIECKUX
YpaBHEHU U
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METO/IbI pEIIeHUs JIOrapu(PMHUECKUX
ypaBHEHUI
Jlorapupmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/Ibl PeIIeHUs JOrapuPMUIECKIX
YpaBHCHU I

77 PaBHOCHIIbHBIE TTEPEXO/IBI B PELIEHUU
JIOrapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE NTEPEXO/IBI B PELIEHUH
JIOrapu(pMUUECKUX ypaBHEHUN

79 KonTtponbhas padora: "Jlorapupmuueckast
¢byukuus. Jlorapudpmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCJIOBOrO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YKCIIOBOr0 apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOr0 apryMeHTa

83 ApKcuHyC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 oIpe/eNieHIe TPUTOHOMETPUYECKIX
(GyHKLUI YUCIOBOI'O apryMeHTa

85 Tpuronomerpuueckast OKpyKHOCTb,

OIpCACICHNC TPUT'OHOMCTPHUUCCKUX

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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(GyHKLUH YUCIOBOI'O apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPHUECKUE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

90 [Ipeobpa3zoBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

o1 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHU I

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKEHU I

93 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPA)KCHU I

94 Pemrenne TpuroHoMeTpUYECKNX ypaBHEHUN 1

95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

96 Pemenne TpuroHomMeTpuueCcKuX ypaBHEHUN 1

97 Pemmennie TpUroHOMETpUUECKUX YPABHEHHM 1

98 Pemmennie TpUrOHOMETPUUYECKUX YPABHEHHIA 1

99 Pemenne TpUroHOMeTpUUECKUX YPABHEHHUM 1

100 Pemenue TpUroHOMeTpUUECKUX YPAaBHEHUM 1
KontponbHas pabora:

101 "TpuroHoMeTpu4ecKre BoIpakeHHs U 1
TPUTOHOMETPUYECKUE YPABHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocleioBaTeNnbpHocTe. MeTon 1
MaTeMaTHYeCKOW MHAYKIHH

103 MOHOTOHHBIE U OTpaHUYEHHBIE 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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Mocne0BaTeIbHOCTH. VcTopus aHaM3a
0OECKOHEYHO MaJIbIX

104 ApudmMernueckasi mporpeccus

105 ['eoMmeTpuyeckas nporpeccus

106 beckoHeuHo yOBIBaroIIas reoMeTprUuecKas
porpeccus

107 CymMa OeCKOHEYHO YOBIBArOIIICH
reoMeTpUYECKON Mporpeccun

108 JIMHENHBIN ¥ YKCTIOHEHIIUAJIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

110 Hcnonp3oBaHuE NPOrpeCCUn Uil PELICHUS
pealbHBIX 3aJa4 MPUKJIAJHOTO XapaKkTepa

11 Kontponbhas pabdota:
"ITocnenoBaTeabHOCTH U porpeccun’”

112 HenpepbiBHble QYHKIINHN U UX CBOWCTBA

113 Touka pa3zpbeiBa. ACUMIITOTHI TPaUKOB
byHKIII

114 CaoiicTBa (yHKIIMI HEMTPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa GyHKIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTton MHTEpBAIOB Ul PELLICHUS
HEPaBEHCTB

117 MeTo1 MUHTEPBAIOB Ul PElICHUS

HEpPABEHCTB

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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118 Meton MHTEpBAJIOB [UIs PELICHUS 1
HEpPaBEHCTB

119 IIpumeHeHMe CBONCTB HEMPEPBIBHBIX 1
GyHKIMH U1 penieHus 3a1a4y

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX 1
GYHKIUH U1 penieHus 3a1a4

121 [lepBas u BTOpast Mpou3BOaHbIE PYHKIUN 1

122 OnpeneneHHve, T€OMETPUUYECKHUI CMBICT 1
MIPOU3BOTHOM

123 OnpeneHeHHue, (bu3HUYECKUI CMBICIT 1
IIPOU3BOTHOM

124 VYpaBHeHUE KacaTeabHOU K TpauKy 1
byHKIIHA

15 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKITIN

126 [Tpon3BomHBIE 2TIEMEHTAPHBIX (PYHKINH

127 [IpousBoaHbIe A1€eMEHTapHBIX QYHKINN

128 ITpou3sBogHast CyMMBI, TPOU3BECHHUS, 1
YaCTHOT'O ¥ KOMIO3UIINU (PYHKIIUH

129 [Tpou3BomHAsT CYMMBI, TPON3BEICHHUS, 1
YaCTHOTI'O M KOMIO3ULIUU (YHKIUH

130 [Tpou3BoaHAast CyMMBI, TPOU3BEICHHUS, 1
YaCTHOI'O M KOMIO3ULIUU (YHKIUH

131 Kontponsnas pabora: "[IponsBoanas” 1 1

132 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AITIS 1
3HaHuil: "YpaBHeHus"

133 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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3HaHui: "OyHkuun"

134 BIIP. I'onoBast koHTpoNbHAas paboTa 1 1
135 HOBTOE)CHI/IC, 0000111eH1E, CHCTEMATH3ALU 1
3HAHUI
136 HOBTOPGHI/IG, 0000111eHNE, CHCTEMATH3aLUs 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOI'PAMME

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

HukonaesHa, AVNPEKTOP
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl

IIpruMmeHeHre nponu3BOAHON K
1 MCCJIEJIOBAHUIO (PYHKIIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMeHeHne npon3BOAHON K
2 UCCcIeIoBaHNuI0 (PYHKIMHA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre npou3BOAHON K
3 WCCJICJIOBAHUIO (PYHKIIHIA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne npou3BOAHON K
4 UCCJIEJIOBAaHUIO (PYHKIIMI Ha 1
MOHOTOHHOCTH B 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOAHON K
5 WCCJICJIOBAHUIO (PYHKIIHIA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

6 Bxonnast koHTposbHASA paboTra 1 1

Haxoxnenue HanOoJIbILIEro 1
7 HAUMECHBIIIET0 3HAYCHHS HEIIPEPHIBHOM 1
(GyHKIMM Ha OTpE3Ke

Haxoxnenne HanOoIbIIEro u
8 HaMMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM 1

(GYHKIMU Ha OTpe3Ke
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Haxoxxnenne HanOombIIero u
HAMMEHBIIETO 3HAYCHUS HENPEPhIBHON 1
(GyHKIMHU Ha OTpE3Ke

10

Haxoxnenre HanOoJIbIIeTro U
HaMMEHBILIET0 3HAYCHHS HEMPEPHIBHOM 1
GbyHKIMH Ha OTpe3Ke

11

Haxoxxnenne HanGombIero u
HaVMEHBIIIETO 3HAYE€HHS HEIIPEPBIBHON 1
(GyHKIMHU HA OTpE3Ke

12

Haxoxxnenne HanOoIbIero u
HAUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM 1
GYHKIIUU Ha OTpEe3Ke

13

[IpumeHeHue npou3BOAHOM A1
HAXO0XJICHUSI HAUTYUIIeTrO PEIICHHS B 1
MPUKIAIHBIX 3aa4ax

14

[Ipumenenne nporu3BOAHON ISt
HAXO0XJCHUSI HaWJTy4lIero peieHus B 1
MPUKJIAJIHBIX 3aa4ax

15

[IpumeneHnune nporu3BOAHON AJIst
OTIpeIeTICHUSI CKOPOCTU U YCKOPEHUS
nporiecca, 3aJanHoro Gopmyson uin
rpadukom

16

[IpumeneHnue npou3BOAHOMN AJis
OTIpEeIeTICHUSI CKOPOCTU U YCKOPECHUS
npoliecca, 3aJaHHOTro popMyIoi nin
rpadukomM

17

Komno3umus ¢pyHkumii

18

Komnozumus GyHkimii 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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19 Komnozumus ¢yHkmmii 1

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha 1
KOOPJIMHATHOM MJIIOCKOCTH

21 ['eomerpryeckue o0Opasbl ypaBHEHUH Ha 1
KOOPAMHATHOM TJIOCKOCTH

29 KonTtponwsHas pabora: "MccnenoBanue 1 1
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON "

23 [IepBoOoOpazHas, OCHOBHOE CBOMCTBO 1
epBOOOPa3HBIX

24 [TepBooOpazHbie HIeMEHTAPHBIX (YHKIIHUH. 1
[TpaBuna HaXOXKAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe AyIeMEHTAPHBIX (QYHKIHH. 1
[TpaBuna HaXxOXKIEHUS IEPBOOOPA3HBIX

26 NuTterpan. ['eoMeTpuuecKuii CMbICI 1
UHTETrpaia

97 Brruucnenue onpenenéHHOro nHTerpaia 1
no (hopmyne Herorona-Jleiioauia

08 Brrancnenue onpenenéHHOro nHTErpaia 1
o hopmyne Herotona-Jleitouuia

29 [IpumeHeHne uHTErpaia A HaXOXKACHUS 1
TJIOMIAACH TUIOCKUX (DUTYD

30 [TpumMeHeHue UHTErpana A1 HaXOXKACHUS 1
00bEMOB r€OMETPUUECKUX TEJ

31 [Tpumeps pemieHuit AudpepeHnanbHbIX 1
ypaBHEHU

32 [Ipumeps! pemennit qudpepeHaIbLHbIX 1
YpaBHEHUH

33 Maremaruyeckoe MOACIUPOBaHUE 1
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pealbHBIX MPOIIECCOB C TOMOIIBIO
mudepeHInaTbHBIX YpaBHEHUM

34

KonTtponbsHas padora: "TlepBooOpa3Has u
uHTerpan”

35

Tpuronomerpudeckne QyHKINU, HX
CBOHCTBA U TpaduKu

36

Tpuronomerpudeckue QyHKIUH, UX
CBOMCTBA U IpaduKu

37

Tpuronomerpuueckue QpyHKIUH, UX
CBOMCTBA U IrpaduKu

38

Tpuronomerpudeckue GyHKIUHU, UX
CBOICTBa U rpaduKu

39

Tpuronomerpuueckue GyHKIHH, HX
CBOHCTBA U TpaduKu

40

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YpaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OTOOp KOpPHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOLIbIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

42

OT60p KOpHEW TPUTOHOMETPUIECKUX
YPaBHEHUII C MOMOIIBIO 1
TPUTOHOMETPUYECKOW OKPYKHOCTH

43

OTOOp KOpPHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44

PeuieHne TpUuroHOMETpUIECKUX
HEPaBEHCTB

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

17.09.25 08:57
(MSK)

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE




45 Perienne TpUroHOMETpUUYECKUX 1
HEPABEHCTB

46 Perennie TpuroHOMeTpUYECKUX 1
HEPaBEHCTB

47 Pemienne TpUroHOMETPHUYECKIX 1
HEPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKIUH. 1 1
Tpuronomerprdeckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELICHUS 1
MIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIC METO/IbI PEIICHHUSI 1
NIOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS 1
MOKa3aTEeNbHBIX HEPABCHCTB

59 OCHOBHBIE METO/IbI PELLICHUS 1
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METOIbI PELICHUS 1
norapuMHUYECKIX HEPABEHCTB

54 OcHOBHBIE METO/IbI PELICHUS 1
norapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHSI 1
Jorapu(pMUUYECKIX HEPABEHCTB

56 KonTponbras pabota 3a 1 monyroaue 1 1

57 OCHOBHBIE METO/IbI PEILICHHS 1
UppalMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PELLICHUS 1
UppalMOHaTIbHBIX HEPABEHCTB
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59 OCHOBHBIE METO/IbI PEILICHUS 1
UppalMOHAIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS 1
UppaIMOHATILHBIX HEPABEHCTB

61 ['padrueckrie METOBI pelIeHUS 1
UppalMOHAIBHBIX YPaBHEHUH

62 I'paduueckue MeToapI penIeHus 1
UppaLMOHATIBHBIX YPaBHEHUI

63 I'paduueckue MeTob! perIeHus 1
[I0Ka3aTeNbHbIX ypaBHEHUN

64 ['paduueckue MeTo/bl perIeHus 1
MIOKa3aTeIbHBIX HEPABCHCTB

65 I'paduueckre MeTobI pelIeHus 1
norapu(MUYECKUX YpaBHCHHMA

66 I'paduueckue MeTopI peIeHus 1
Jorapu(pMUYECKIX HEPAaBEHCTB

67 I'paduueckue MeToabI pelIeHus 1
Jorapu(pMUUYECKIX HEPABEHCTB
I'paduueckue MeTobl perIeHus

68 MOKA3aTeJbHBIX U JIOTapU()MUUECKIX 1
YpaBHEHUU
I'padmueckue MeTOABI pereHUs

69 MIOKa3aTeNIbHbIX U JIOrapu(PMUUECKUX 1
ypaBHEHUH
I'paduueckue MeTobI perIeHus

70 MOKa3aTeJIbHBIX U JIOrapu(pMUIECKIX 1
HEPaBEHCTB

71 I'paduueckue MeTopI perIeHus 1
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MO0Ka3aTeIbHBIX U JIOTAPUPMHUUCCKUX
HEPaBEHCTB

KonTtponbsHas pabora: "UppamnuoHaabHbIE,

72 MoKa3aTelIbHbIEe U Jorapudmuyueckue 1 1
HepaBeHCTBA"
KommnekcHbie uncna. Anredpandeckas u

73 TpUrOHOMETpUYecKas (OpMbl 3aITUCH 1
KOMIUIEKCHOI'0 YHcia
KommnekcHpie ynciia. Anredpandeckas u

74 TPUTOHOMETpUYECKast (HOPMBI 3aITUCH 1
KOMIUIEKCHOI'O YHciIa

75 ApudmeTrnueckue onepammu ¢ 1
KOMIIJICKCHBIMH YUCIIAMU

76 Apudmerrueckue onepanuu ¢ 1
KOMIUIEKCHBIMU YHCTIaMH

77 N3006paxeHne KOMIIJIEKCHBIX YHCeN Ha 1
KOOPAMHATHOM TJIOCKOCTH

78 N300paxeHne KOMIIJIEKCHBIX YHUCEN Ha 1
KOOPAMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-0ii crenesu u3 1
KOMILJIEKCHOI'O YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu u3 1
KOMIUIEKCHOI'O YHcia
[TpruMeHeHre KOMIUIEKCHBIX Yncel A

81 pemeHust pU3MIECKUX ¥ TeOMETPUIECKUX 1
3a1a4

82 Kontponsnas padora: "KomriekcHbie 1 1

yuciaa"
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83 HarypanbHble u 1enblie yncia

84 HarypanbHble u 1enble yncina

85 [IpumeHeHre MPU3HAKOB JICTUMOCTH 1
LIEJIBIX YHCEl

86 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LIENIBIX YHCeT

87 [IpuMeHeHne MPU3HAKOB JICTUMOCTH 1
nensix uncen: HOJ[ u HOK

88 [IpumeHeHHe TPU3HAKOB JICTHMOCTH 1
uensix uncen: HOJ[ u HOK

89 [IpumeHeHre MPU3HAKOB JICTUMOCTH 1
HEJBIX YUCeI: OCTATKU MO0 MOAYJIIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH 1
IEJIBIX YHCEII: OCTATKU 110 MOIYITIO
[IpuMeHeHne MPU3HAKOB JICTUMOCTH

91 IEJTBIX YHCEII: aITOPUTM EBKIHIA 1St 1
pEIIeHUS 3a/1a4 B IIETIBIX YHCITaxX
KonTponbras pabora: "Teopust menbix

92 | 1 1
qucen
Cucrema ¥ COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHILHBIE CUCTEMBI U CHCTEMBI- 1
CICACTBUS
Cucrema 1 COBOKYITHOCTh ypaBHEHUH.

94 PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI- 1
CIEICTBUS

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U 1
COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN

96 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U 1
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COBOKYITHOCTEW UpPaIIMOHATIbHBIX
ypaBHEHUH

97

OCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTENbHBIX 1
yYpaBHEHUU

98

OcCHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTeJIbHBIX 1
YpaBHEHUH

99

OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
COBOKYITHOCTEH JTorapu(hMUIECKUX 1
yYpaBHEHUH

100

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux 1
YpaBHEHU U

101

IIpuMeHeHne CUCTEM K pELIEHUIO
MaTeMaTUYECKUX 3a/ad U 3a]a4 U3
pa3IMYHbBIX 00JIacTel HAYKU U pealbHOU 1
JKU3HHU, MTHTEPIIPETALUS TOITy4EHHBIX
pe3y/bTaToB

102

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUUYECKUX 3a/1a4 U 3a1a4 U3
pa3IUUYHBIX 00JacTel HAYKH U PeaTbHON 1
YKU3HU, UHTEPIIPETALUS OTyYEHHBIX
pE3yabTaTOB

103

[IprMeHeHre HEpAaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a1a4 U3

pa3MYHBIX 00JIACTeH HAYKH U PEATbHOM 1
JKU3HHU, MHTEPIIPETaLUs [TOJIy4EHHBIX
pE3yabTaToOB
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Konrtponsnas padora: "Cucrembl

104 panMoOHATBHBIX, HPPAMOHATBHBIX 1 1
MOKA3aTEIIBHBIX U JIOTApUPMUIECKUX
ypaBHEHUN"

105 PanmonansHble ypaBHEHHUS € TapaMeTpaMu 1

106 PanmonansHbIe HEpABEHCTBA C 1
napaMeTpamMu

107 PauronanbsHble cucTeMbl ¢ TapaMeTpamMu 1

108 WppannonansHbie ypaBHEHUS, 1
HEpaBEHCTBA C MapamMeTpamMu

109 HpparmoHaibHbIE CUCTEMBI C 1
napaMeTpaMu

110 [TokazaTenbHbIC ypaBHEHUS, HEPABEHCTBA C 1
napaMeTpamMu

111 IToka3aTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUS, 1
HEPABEHCTBA C MapaMeTpaMu

113 Jlorapugmuyeckue CUCTEMBI C 1
napameTpamMu

114 TpuroHomMeTpu4ecKre ypaBHEHHUSI C 1
napamMeTpamMmu

115 TpuroHomeTpuyeckre HEPaBEHCTBA C 1
napaMeTpaMu

116 TpUTOHOMETPUIECKUE CHCTEMBI C 1
napaMeTpamMu
ITocTpoenue u uccienoBaHue

117 MaTEMaTUYECKUX MOJEJIeN peanbHbIX 1
CUTYallUil C MOMOIIbIO YpaBHEHUH C

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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napameTpamu

118

[TocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJEIIEN peaabHbIX
CUTYAaLM C IIOMOIIBIO CUCTEM YPABHEHUN

C ImapaMeTpaMu

119

ITocTtpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJEIIEN peaabHbIX
CUTYALM C IOMOIIBIO CUCTEM YPABHEHUN

C IapaMeTpaMu

120

KonTponbhas pabora: "3anauu c

napaMerpamu”

121

[ToBTOpenue, 06001IEHME,

cuctemaTu3aius 3HaHuil: "YpaBHeHus"

122

[ToBTOpEHME, 0000IICHNME,

cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 06001IICHHE,

CUCTEMAaTHU3allus 3HaHUM: "Y paBHEHUS. 1

Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IEHNE,

cucrtemaTuzaius 3Hanuil: "HepaBencrna"

125

[ToBTOpEHME, 0000IICHHE,

cucremaTtusanus 3Hanuii: "HepaBencraa"

126

[ToBTOpEeHue, 06001IICHHE,

cucreMaTtuzanus 3Hanuii: "HepaBencraa"

127

[ToBTOpenue, 06o00IIEHHE,

cucreMaTtuzauus 3Hanuii: "IlpousBognas u 1

€€ nmpuMeHeHue"

128

[ToBTOpEeHME, 0000IICHHE,

1
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cucremaTtuzauus 3Hanuil: "IlpousBognas u
€€ nmpuMeHeHue"

[ToBTOpEeHME, 00600IICHHE,

129 cucreMmaruzauus 3HaHui: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001IIEHNE,

130 cucTeMaru3auus 3HaHuii: "MHTerpan u ero 1
npuMeHeHune"

131 [ToBTOpEeHue, 06001IICHNHE, 1
cucTeMaTu3anus 3Hanui: "OyHkuun"

132 [ToBTOpenue, 0600IIEHHE, 1
cucreMaTu3anus 3HaHui: "Oynkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaTu3anus 3HaHui: "OyHkuun"

134 l'ogoBas kouTponbHas pabota. Tect 1 1

135 [ToBTOpeHue, 06061ueH1fe, 1
CHUCTeMaTH3aIus 3HAHUH

136 [ToBTOpEHUE, 0606H_ICH%C, 1
CHUCTEMaTHU3aIUs 3HAHHI

OBIIEE KOJIMYECTBO YACOB I10 136 12 0

[NPOI'PAMME
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HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM NPOI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsIEMOro .
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero 00pasoBaHus
pe3yJabTata
1 Uucna v BBIYUCICHUS
11 OmnepupoBaTh TOHATHSIMHU: PpAHMOHAIBHOE M JCHCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAS U JeCcATUYHAs APOOb, TPOIECHTHI
12 BoimonHsaTe  apudmMeTHueckue — Omepaldd € palMOHaJIbHBIMH U
' JNeUCTBUTEIbHBIMU YK CIIAMU
13 BoinonHsaTe npubnmkEHHBIE BEIUKUCICHHUS, UCIIONIb3YA MTPaBUIa OKPYTIIEHUS,
' JeTaTh TPUKHUJIKY U OLIEHKY pe3ybTaTa BEIYHCICHHHA
OmnepupoBaTh MOHATHSAMHU: CTENEHb C LENBIM IOKA3aTelieM, CTaHIapTHas
14 ¢dopma 3anucu JAEHCTBUTEIBHOI'O YHCIIA, KOPEHb HATYPAIbHOM CTEMNEHH;
' WCIONB30BaTh MOAXOAAIIYI0 (OpMY 3amucu AEHCTBUTEIBHBIX YHCEN IS
pelIeH sl MPaKTUYECKHUX 3a/1a4 U NIPEACTaBICHUS JaHHBIX
OmnepupoBath MOHATUSME: CHHYC, KOCHHYC U TAaHTEHC MTPOM3BOJIGHOTO YIJIa;
1.5 UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yriia  4epe3  OOpaTHbIE
TpUTOHOMETpHUUYECKUe (HYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OmnepupoBarh MOHATUSMH: TOXJIECTBO, ypaBHEHUE, HEPABEHCTBO, LEJIOE,
2.1 parnMoHaIbHOE, HWppaIMoHaIbLHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
59 BrimonHsaTe mpeoOpa3oBaHusl TPUTOHOMETPHUYECKUAX BBIPAKEHUH M peliaTh
' TPUTOHOMETPUYECKHE YPABHEHHUS
BrimonHATE mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX M HUPPAllMOHATBHBIX
2.3 BBIPOKEHUII U pellaTh OCHOBHBIE THIBI IENbIX, pAIMOHATIBHBIX U
MppaIMOHATIFHBIX YPAaBHEHHI U HEPABEHCTB
54 [IpumeHsTh ypaBHEHHMsSI M HEpPaBEHCTBA JJSl PELICHUS MaTeMaTUYECKUX
' 3a]a4 U 3a]1a4 U3 pa3IMyuHbIX 001acTel HAyKH U pealbHOM KU3HU
MogenupoBaTth peajbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA I10 YCJOBUIO 3a/1aud, UCCIIEI0BaTh
IIOCTPOEHHBIE MOZIEIIU C UCIIOJIb30BAHUEM alapara ainreopsl
3 OyHKIUYU U Tpaduku
31 OnepupoBarh MOHATUSIMU: (PYHKIIMS, CIOCOOBI 3aaHUsT (PYHKIIMH, 00TaCTh
ONpeNeNeHUs] U MHOXECTBO 3HaueHUW GyHKUMHU, Tpaduk (QyHKIUH,
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B3aUMHO OOpaTHbIEe PYHKINUU
3.9 OnepupoBaTh TOHATHUAMHU: UYETHOCTH M HEYETHOCTh (DYHKUIUU, HYIH
' (yHKIIMH, TPOMEKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonws3oBath rpaduku GyHKIUN AT peUICHHs] YpaBHEHUI
3.4 Ctpouts 1 unTaTh rpaduKu JUHEHHOU (QYHKINH, KBAAPATUUHONU (YHKIUH,
CTENEHHOW (PYHKITUH C T[ETBIM MTOKa3aTeIeM
Ucnonp3oBate rpadukn (QyHKIUNA JUIsI  WCCIIENOBAHUS TPOIECCOB U
3.5 3aBUCUMOCTEH TMpU PEIICHUH 3a/7ady U3 JAPYTHX Yy4eOHBIX MPEIMETOB U
peaNbHOM KU3HHU, BBIpaxaTh (popMyrIamMu 3aBUCUMOCTU MEX/Ty BETHYMHAMHU
4 Hauana MaTemMaTH4YeCKOro aHaiIn3a
41 OnepupoBaTh MOHATHSAMH: IOCIEIOBATEILHOCTh, apUpMeTHUeCKas W
' Tr€OMETPUYECKast MPOTPECCUU
49 OnepupoBaTh MOHSATUSMHU: OECKOHEYHO YOBIBAIOIIAas TEeOMETpPHYECKas
' nporpeccusi, cyMMa 0€CKOHEUHO yOBbIBAIOIIEH T€OMETPUUECKON ITPOrPECCHH
4.3 3aiaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIIBHOCTEH W MPOrPEeCcCUd  Jist
' pelIeHus peasbHbIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
5.1 OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEPAIMH HaJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBCHHBIM — ammapar Ui ONHUCAaHUS
5.2 peabHBIX MPOIECCOB U SBJICHHH, MIPU PEUICHUH 3a7a4 U3 APYTUX y4eOHBIX
MPEAMETOB
53 OnepupoBarb  MOHSATHUSIMU: OlpeJIelIeHHe,  TeopeMa,  CIEeJCTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kona .
IIpoBepsiemble MpeIMeTHBIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOI
NMpoBePSIeMOro .
00pa3oBaTeIbHOI MPOrPaMMBbI CpeHero 001ero o0pasoBaHus
pe3yabTaTa
1 Yucaa 1 BEIYUCICHUS
OnepupoBarTh MOHATUAMH: HATYpaJlbHOE, II€JI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JEIMMOCTH TEJBIX YHCEN, pa3IOKEHHUE YKClIa Ha IMPOCTHIS
MHOXXHTEIHU JUIsl peIIeHUs 3a/1a4
1.2 OnepupoBath MOHITHEM: CTENIEHb C PAllIOHAIBHBIM MTOKa3aTelIeM
13 OnepupoBaTh MOHATUSMHU: JOrapudM YHCIIA, ACCITUIHBIC U HATYpaIbHBIC
' sorapuMsl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpuMeHsaTp CBOWCTBA CTEMEHW [UII MPEeOOpa3oBaHUsI  BBIPAKEHU,
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OIICPUPOBATL IMMOHATHAMHU: II0OKA3aTCIBHOC YPABHCHUC U HCPABCHCTBO,
pe€iaTb OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

BbimonHATe npeoOpa3oBaHUs BBIPAXKEHUH, COAEpKALIMX JIOrapuQMsl;
2.2 OIEPUPOBATh MOHATHAMH: JOrapuPMHUUECKOE YpPaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPHU(PMUYECKIX YPAaBHEHUN U HEPABEHCTB

2.3 Haxonuts pemeHus npocTeHnx TPUroHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATUSAMU: CUCTEMA JMHEMHBIX YPaBHEHUN U €€ PELICHMUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUM Ul PELICHUs IPAKTHYECKUX
3a1a4

95 HaxoauTe pemnieHust npoCcTeUIMX CUCTEM U COBOKYITHOCTEW paliOHaIbHbBIX

YpPaBHEHUM U HEPABEHCTB

MopenupoBaTh pealibHbIe CUTYalldd Ha S3bIKE aireOpbl, COCTaBJISATH
2.6 BBIP@KEHHS, YPAaBHEHHUS, HEPABEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJauH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIIOIB30BaHUEM armapaTa anreOpbl

3 OyHKIUY U Tpaduku

OmnepupoBaTh MNOHATUAMM: Mepuonudeckas (YHKIMS, HTPOMEXYTKH
31 MOHOTOHHOCTH (DYHKIMHU, TOYKH HKCTpeMyMma (pyHKuuMH, HauOosbliee M

HaMMEHbIIIee 3HAa4eHUs1 (QYHKIMHM Ha MPOMEXKYTKE; HUCIOIb30BATh UX JUIA
uccnenoBanus QyHKIMH, 3aaHHON TpapuKoM

OnepupoBaTh MOHATUAMHU: TpadUKH MOKA3aTEIBHOU, JIOTapU(PMUUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIMMA, H300pakaTh HX HA KOOPJAMHATHOU
IIJIOCKOCTH M MCIIOJIb30BAaTh JUIS PEILICHUs YPABHEHUH U HEPABEHCTB

33 N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpauKu JIMHEHHBIX ypaBHEHUH

1 UCIIOJIB30BAaTh UX IJIA PCIICHHUA CUCTCMbI JIMHEHHBIX ypaBHeHl/If/’I

3.4 Ucnons3zoBath Tpaduku GYHKIMNA I8 HUCCICIOBAHHS IPOIECCOB H
' 3aBUCUMOCTEH U3 IPYIUX YYeOHBIX TUCIUILINH

4 Hauana MmaTemMaTH4ecKOro aHajausa

OnepupoBath MOHATUSAMU: HEMPepbIBHASA (PYHKIINS, TPOU3BOHAS (YHKITUH;
4.1 WCIIOJIB30BaTh TEOMETPUYECCKUN M (DU3WUYECKUNA CMBICIT TPOU3BOMHON ISt
pelieHus 3aaadq

49 HaxomuTh  mpOM3BOIHBIE  DJIEMEHTApHBIX  (DYHKIHMHA,  BBIYHCIATH
' MIPOM3BOHBIE CYMMBI, IPOU3BECHUS, YACTHOT'O (PYHKLIUIH

Vcnonb3oBaTh ~ MPOM3BOAHYIO UL MCCIENOBaHMA  (YHKIUU  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh PE3yJIbTaThbl HCCIEAOBAHUS K
MIOCTPOEHUIO IPaPUKOB

44 Hcnonb3oBaTh NMPOU3BOAHYIO JUISI HAaXOXKICHUS HAWIy4dlIEro PEIICHUS B

MPUKIAAHBIX, B TOM YUCJIC COUUAJIBHO-OKOHOMHUYCCKHUX, 3aadax

45 OnepupoBaTh TOHSATHSAMH: TEpPBOOOpa3Hasi M HWHTErpaj; IOHUMATh
' reOMETPUUECKUI U (PU3NYECKUN CMBICI UHTErpaia

46 Haxonuth nepBooOpa3Hble 3J€MEHTapHBIX (YHKUUH, BBIYUCIATh HHTETpaj

o ¢popmyne Herorona — JleliOHua
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47 Perrate nmpukiagHbie 3a/laud, B TOM YHUCIE COLUATBHO-YKOHOMUYECKOTO M
' (bU3NYECKOro Xxapakrepa, CpeICTBAMH MAaTEMAaTHIECKOT0 aHAITN3a
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Yucna U BEIYUCICHUS
Panmonaneubie  umucna. OOBIKHOBEHHBIE M JIECATHUYHBIE JpoOW, TIPOICHTHI,
11 OECKOHEYHBIC MTePUOTUICCKIE APpoOH. ApU(PMETHICCKIE OIEPaIMK C PAIIMOHATBHBIMHU

qHCcIaMy, TPeoOpa30BaHUs YHCIOBBIX BhIpakeHUH. [IpuMenenue npodeii u mporeHToB
JUIS peLICHUs IPUKIIAAHBIX 33124 U3 PA3IMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU

JleiicTBuTEeNnbHBIC YnCia. ParinoHanbHbIe U UppallMOHANIBHEIE YHCIa. ApHPMETHUECKUE
1.2 orepaluu C JAeUCTBUTENbHBIMU YHclIaMu. [IpuOmmkE€HHbIE BBIYUCICHHUS, IpaBUIIa
OKPYTJICHHUS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BIYNCICHUI

Crenenn ¢ nenbiM nmokazarenem. CtanmapTHas ¢popma 3anmucy JeHCTBUTEILHOTO YHCIIA.
13 Vcnonb3oBanue MoxxoAsimeil popMbl 3amucu JAEHCTBUTEIBHBIX YHCEN JUIS PELICHUs
MPAKTUYCCKUX 3a/1a4 U TPEACTABICHUS JaHHBIX

Apudmernueckuil KopeHb HaTypaibHOW creneHd. JleHcTBUS ¢ apupMeTHYECKUMHU

14 KOPHSIMU HAaTypaJIbHOM CTENICHU

15 CuHyCc, KOCHHYC ¥ TaHICHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEeHUS U HEpaBEHCTBA

2.1 | ToxknaecTBa U TOXIECTBEHHBIE PEOOPa3OBaAHUS

[IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPHUYECKUE

2.2
bopmyIbr

93 VYpaBHEHHE, KOpeHb YypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeToj
MHTEPBAJIOB

2.4 | Pemenue Hensix 1 JpoOHO-pALlMOHATBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5 PelreHne nppalMoOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6 | PemeHne TPUTOHOMETPUIECKUX YPaBHEHHHA

57 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHUX 3aJ]1a4 U 3a/1a4 U3
' Pa3IUYHBIX 00JIACTeH HAYKU U PeaIbHOM KU3HU

3 OyHKIMH U TpaPUKH

OyHkus, crnocodbl 3amanHus ¢QyHkuuu. ['paduk Qysxnum. Bzaumao oOpaTHbIe
byHKIIUN
OOGnacte onpenencHUss W MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu dyHkum.

3.1

3.2 . N
[IpomexyTku 3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE (D YHKIIUU

3.3 CrenenHas GyHKIMS C HATypaJbHBIM M IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk.
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CoiicTBa 1 rpauk KOpHs N-0if CTENEeHU

Tpuronomerpuueckass OKpPYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (QYHKIUI

34 YHCIIOBOTO apryMeHTa
4 Hauana MaTeMaTH4ecKoro aHaau3a
41 ITocnenoBaTeNnbHOCTH, CIOCOOBI  3aJaHMs  MOCJIENOBAaTENbHOCTEH. MOHOTOHHBIE
' MocCJIe10BaTEIbHOCTH
ApuMeTnuecKass W TIeOMETpUYECKas IPOTPECCHMHM. bBeCcKoHeuHOo —yObIBaromas
4o | TeoMeTpHHuecKas mporpeccis. CymMma O€CKOHEYHO YOBIBAIOIEH TI€OMETPHUECKOM
' nporpeccun. PopMmyna CIOXKHBIX IPOIEHTOB. MCHOIb30BaHME NPOrPECCUM IS
PEIICHUS PEaTbHBIX 3a1a4 IPUKIATHOTO XapaKTepa
5 MHOecTBa U JIOTUKA

MHokecTBO, omnepanMu Haja MHoxectBaMu. [[uarpammbl Oiiiepa — BenHa.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO armapara Jjsi OMHCAaHUs peallbHBIX
MIPOIIECCOB U SIBIICHUH, MPU PEUICHUH 33/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB

5.2 Ornpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIHCTBO

11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT coiep:KAHUA
1 Yucna 1 BBIYKCICHUS
11 Harypanbsuble u nensie yncia. [Ipu3Haku AeIMMOCTH LHEbIX YUCell
1.2 Crenensb ¢ palmoHaIbHBIM NTOKa3areneM. CBOHCTBA CTENEHH
1.3 Jlorapudm uncna. JlecATHIHbIC U HATYpAIbHBIC JIOTapUPMBI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOGpa3zoBaHne BEIpAKEHHH, COJEPKAIIUX JIOTAPH PMBI
2.2 [IpeoOGpa3zoBaHue BEIpAKEHUH, COJIEPKAIINX CTETICHU C PAllUOHATBHBIM ITOKa3aTeIeM
2.3 [TpuMepbl TPUrOHOMETPUUYECKHX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHMs U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. Pelienne npukiIaaHbIX 33/1a4 ¢ TOMOIIBIO CUCTEMBI
' JMHENWHBIX YPAaBHEHUN
2.7 CucTteMbl ¥ COBOKYITHOCTH PALMOHANIBHBIX YPABHEHUN M HEPABEHCTB
28 [TpumMeHeHHEe ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHNI0 MaTeMaTUYECKUX 3ajay

U 3a71a4 U3 Pa3IMYHBIX 00MacTel HayKH U pealbHOM JKU3HU

3 OyHKIMK U TpaduKH

Oynkuus. [lepuogmueckne ¢yHknun. I[IpoMexyTkM MOHOTOHHOCTH (YHKIHH.
3.1 Makcumymbl ¥ MUHUMYMBI GyHKIuA. HawnOomnblnee w HauMeHbIIee 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE

3.2 Tpuronomerpudeckue GYHKINN, UX CROUCTBA U TpaduKu
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3.3 [TokazarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku

3.4 Hcnonb3oBanue rpadukoB GyHKIUH U1 pelieHns ypaBHEHUH 1 JIMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKIUH A HCCIEI0BAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIe BO3HHUKAIOT MPU PEUICHUH 3aJa4 U3 JAPYruX YueOHBIX MpPEeIMETOB U
peanbHOM KU3HU

4 Hauana MaremaTnyeckoro aHanusa

4.1 HenpepsiBabie hyHKIIMH. MeTO HHTEPBAJIOB I PEIICHUS HEPABEHCTB

4.2 [TpousBoanas ¢hyakuun. ['eoMmerpudeckuii U PU3NUECKUN CMBICT ITPOU3BOTHON

43 [TpousBoanbie s3neMEHTApHBIX (YHKIUNA. DOpMyNbl HAXOXKICHHUS MPOU3BOIHON

' CYMMBI, TPOU3BEACHUS W YACTHOTO () yHKITHI

[IpuMeHneHre NPOM3BOJHOM K HCCIEAOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTH H

4.4 dKCTpeMyMbl. HaxoxeHne HauOOJbIIero U HAUMEHBIIEro 3HadeHHs] (yHKIHH Ha
OTpe3Ke
[TpuMmeHeHre TPOU3BOAHON /Il HAXOXKICHUS HAWIYYIIETrO PElIeHHs B MPUKIAIHBIX

4.5 3aayax, JUIA  ONpEIEeTeHUss CKOPOCTH Tpolecca, 3agaHHOro (opMynod wim
rpaduKoM

4.6 [TepBoobpa3znas. Tabnuia nepBooOpa3HBIX

4.7 WuTerpain, ero reomeTpudeckuil ¥ Gu3NyYeCKuil cMbICi. Boluncienne uHTerpaiga mno

dopmyne Heiorona — JleitOania
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGOBaHUS K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
MpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOrPaMMBbI CpeIHero 001ero
TpeGoBaHust o0pa3oBaHus

Bnagenue wmeromamMu J10Ka3aTenbCTB, aJrOPUTMAaMH pEIICHUs 3ajad;
yMmeHue GOpMyIUpOBaTH U ONEPUPOBATH TMOHSATUSMU: OMpEeNIeHuUE,
akcuoMa, TeopeMa, CIEACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W MPOTHBOIOIOKHOE YTBEP)KIEHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTHYeCKOH WHIYKIIHH,
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
MOHATHUAMU. MHOXKCECTBO, IMOJMHOXECTBO, OIICpallMd HaJl MHOXKCCTBAMU,
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Ajs
OINMCAHMS PEAJbHBIX MPOLIECCOB U ABJICHUI U MPHU PELICHUU 33/1a4, B TOM
YUCJIC U3 APpYIrux y‘-Ie6HbIX npeaAMETOB; YMCHUC OINICPUPOBATH ITOHATUAMMU
rpad, cBs3HBINA rpad, AepeBo, UK, rpad Ha MIOCKOCTH;, YMEHHE 3a1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIOCOOAMU; MCIIONB30BATh Irpadbl MpH

pelICHUN 3a1a4

VYMeHHe ONepupoBaTh MOHITHUSAMH: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MOKa3aTeieM, KOPEeHb HaTypaJbHOM CTENCHHU, CTEIICHD C
pallMOHAJIBHBIM ITOKAa3aTCJICM, CTCIICHL C I[eI‘/IICTBI/ITeJ'IBHEJM IIOKa3aTciIeM,
Jorapu(M dYuClia, CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PAIlMOHAIBHOE YHCJIO0, HPPAIMOHATIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHbBIX, IEIbIX, PAIUOHAIBHBIX, JCHCTBUTEIBHBIX
2 YHCell; YMEHHE HCIIOIh30BaTh MPU3HAKU JISTMMOCTH, HAUMEHBIINUN 00U
JCeTUTeh W HaWMEHbIee oOIlee KpaTHoe, airoput™M EBkiuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TTO3UI[HOHHBIMH CHCTEMaMHU
CUHCIICHHUS; YMCHHUE BBITIOJIHATH BHIUMCICHUE 3HAYCHUH U ITPe0oOpa3oBaHHsI
BBIPOKEHUI CO CTEMEeHSIMH M JiorapudMamu, mpeoOpa3oBaHUs IPOOHO-
palrOHAJIBHBIX BI)Ipa)KCHI/If/'I; YMCHHC OIICPpHUPOBATH IIOHATUAMMU

IOCJICa0BAaTCIBHOCTD, apI/I(bMeTI/ILIeCKaH oporpeccusa, reoOMETprUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/aBaTh II0CIEOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMeHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apuPMeTHyYeCKue JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
NOHATUAMM: Marpuna 2x2 wu  3x3, ompeaenuTeNlb  MaTpHIIbI,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBbIC, JOrapu(PMHUUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHUsST ¥ HEPABEHCTBA, MX CHCTEMbI, yMEHHUE OINEPUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHME peuaTbh ypaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IOMOIMIbIO PAa3IUYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C T[apaMeTpOM; MPUMEHSATH
ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JUIS PEHICHUS MaTeMaTHUYECKUX

3aa4 1 3a1a4 U3 Pa3JIMIHbIX obnacrei HAayKHu U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUMS, YETHOCTh (QYHKLUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
GyHKIMU Ha TPOMEXYTKE, HEMpepbIBHAs (DYHKIHS, aCHMOTOTHI rpaduka
GbyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKHH U
¢u3nyeckuif CMBICI TIPOU3BOAHOM, TepBoOOpa3Has, ONpeaAeaEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIYMCIIITH  IPOM3BOJHBIE  CYMMBI, IPOM3BEIEHMS, YaCTHOIO U
KOMIO3UIMK (YHKIMHA, HAaXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIIONb30BaTh NPOM3BOAHYIO Uil HCCIeNOBaHUA (YHKUHUH,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpaduKd MHOTOYIEHOB C MCIIOJIb30BAaHMEM almapaTa MaTeMaTH4eCKOIo
aHaJlM3a; NPUMEHATH IMPOM3BOAHYIO [UIl HAXOXACHUS HaWIydlIero
pellieHuss B INPHUKJIAIHBIX, B TOM YHCJE COLUAIbHO-DKOHOMUYECKHX U

bu3nUecKuX 3a7adax; HaXOAUTh IUIOMAIH U 00BEMBI (PUTYp C ITOMOIIBIO
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HUHTCrpajia, NpUBOAUTL HNPUMEPbI MATCMATHYCCKOrO MOACIIMPOBAHUA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK QPYHKIMH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIMHU, TMOKa3aTelbHAs M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GbyHKUMH,  BBIIONHATH  NpeoOpa3oBaHusl  rpadukoB  (QyHKIHIA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
peleHnH 3aaad W3 JPYIHX YYeOHBIX NPEJAMETOB W 3a/a4 M3 peabHOU
KM3HH, BBIPOKATh (OPMYJIAMH 3aBHCHUMOCTH MEXIY BEIUYNHAMH;
UCIOJIb30BaTh CBOMCTBA M Trpaduku (GyHKIMHA Ui pelieHus ypaBHEHHUH,
HEPaBEHCTB M 3a/a4 C MapaMeTpamu;, H300paxaTb Ha KOOPIUHATHOM

IIJIOCKOCTH MHOXKECTBA PEIICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

VYMmenue peiiaTb TCKCTOBBIC 3ada4W pa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTBI, A0JIW W YaCTH, Ha ABHIKCHUC, pa60Ty, CTOMMOCTb TOBapOB H
yCIIyr, HaJIOru, 3aJia4v H3 o0tacTu YIIpaBJIICHHUA JIMYHBIMH U CEeMEHHBIMU
(bHHchaMPI); COCTAaBJIATHL BBIPAXKCHUA, YPABHCHHUA, HCPABCHCTBA U HUX
CUCTCMbI IIO YCJIOBHUIO 3aJa4u, HCCICIOBATH IMOJIYYCHHOC PCHICHUC U
OLICHHUBATHh HpaBI[OHOHO6HOCTI) PE3yJbTAaTOB;, YMCHHC MOACINPOBATH
pC€aIbHBIC CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPAXKCHUA,
YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBHUIO 3aJla4yu, HCCIICAOBATH
MOCTPOCHHBIC MOACIN C HCITIOJIB30BAHHUEM arrapara aJII‘GGPBI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apudmMeTHueckoe, MeauaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE 4YHCIOBOr0 Habopa; yMEHHUE H3BJIEKaTh, MHTEPIPETHUPOBATDH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
7 OTPaKAIOIYI0 CBOICTBA PEAIbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATH
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIIE€ C TNPUMEHEHUEM TpapUuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UyecKu MCCIIEI0BATh COBMECTHBIE

HaOJI0IEHUS C TOMOILBIO AUAarpaMM pacCenBaHUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUAMM: CIYYalHBIA ONBIT M CIydailHOe

C06BITI/IG, BCPOATHOCTDH CJ'Iy‘IElfIHOl"O C06I>ITI/I${; YMCHUC BBIYHUCIATDH
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BEPOSITHOCTh C HCIHOJB30BAHWEM TIpaUUECKUX METOJO0B; HPUMEHSIThH
(bopMyNBl CIOKEHUS W YMHOXEHHUS BEpOSTHOCTEH, (QOpMyny IOIHOM
BeposATHOCTH, popMmyny bepHymiu, komOuHaTOpHBIE (aKThl U (OPMYIIBL;
OLICHMBATh BEPOATHOCTH pEaIbHBIX COOBITHH; YMEHHME OIEepHUpOBaTh
NOHATUAMM: CllydaiiHas BEJIMYMHA, paCIpPEIEIIEHUE BEPOSTHOCTEM,
MaTeEMaTHYECKOEe O)XXHMJaHUE, IUCHEpCUs M CTaHJApPTHOE OTKJIOHEHUE
CIly4ailHOM  BENMYMHBI, (QYHKIWUU paACIpENeNCHHS U  IUIOTHOCTH
PaBHOMEPHOI'0, MOKA3aTEILHOTO U HOPMAJILHOT'O pacIipe/ieNieHH; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PAaCIpPENEICHUN [UIsl pEelIeHUs 3a/ad;
3HAaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
UCCJIEIOBAaHUM; YMEHHE TPUBOAUTH IPUMEPHl MPOSBICHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpUPOBaTh MOHATHAMH: COYETaHHE, NEPECTAHOBKA, YHMCIO COYETaHW,
YUCIO  TEepecTaHoBOK; OuHOM  HbIOTOHa;  yMeHHE  NPHUMEHATh
KOMOMHATOpHBIE (PAKTBI M PACCYXKACHUS Ul PEIICHUs 3ajad; OLEHUBAThH
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue omepupoBaTh MOHATHSMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JyY, BEIHMUMHA YIJa, IUIOCKUIA Yroi, ABYTPaHHBIHI
yroqi, TPEXTPaHHbIN Yroj, CKpelUBaIoIuecs NpsaMble, MapalieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yrod MeEXAy TpsSMOH ¥ TUIOCKOCTBIO, Yroll MEXKIY IUIOCKOCTSIMU,
9 paccTosHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NpPSIMBIMHU,
PAcCTOSIHUE MEXIYy IUIOCKOCTSIMH; YMEHHME HUCIOJIb30BaTh MPU PELICHUU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTh MaTEeMaTUYECKHE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r

YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMATL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TMPaBUIBHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajuienenures, NOpu3Ma, NHUpamMuaa, (Urypa u IOBEPXHOCTb
10 BpalleHus, MWINHAP, KOHYC, miap, cdepa, miomans cdepsl, IUIOMATb
MOBEPXHOCTH THPAMHJIBI, TPHU3MBI, KOHYycCa, IWIMHIpA, 00BEM KyOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHs KOHYca M LWIMHIPA,

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CeueHHe
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalIEHUs], UX CEYEHUsS, B TOM YHCIIE C ITOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
(bopmynupoBaTh OnpeeaeHNus U3y4yaeMbIX (QUryp, BBIABUTaTh THIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OnpoBepratb MX; YMEHHE NPOBOIUTH Kilaccupukanuioo ¢uryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOEHUS

VYMeHHe omepupoBaTh IOHATHSMHU: JBWXKCGHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue IMON00US, TMOJO0HBIE (UTYpBI, YyMEHHE
pacrio3HaBaTh paBHbIE M IMONO0HBIE (HUTYpPHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BaTh T€OMETPUIECKIE OTHOUICHHUS TTPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
11 IO/, 00BbEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(wmHA, yrom, mIOHmIaAb, OOBEM, IUIOMIAh IHOBEPXHOCTH), HCIOJB3YS
U3y4deHHBbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, MHPaMUIbI, TPHU3MBI, LIIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHUE 00BbEMOB TTOI0OHBIX (hHUTyp

YMeHue onepupoBarh MOHATHUSMHU: NPSAMOYTOJbHAs CUCTEMAa KOOPJIMHAT,
BEKTOp, KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
1 IIPOM3BEICHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHHE BeKTopa Mo Oa3ucy,
CKaJSIPHOE IIPOU3BENIEHUE, BEKTOPHOE IPOU3BENEHUE, YIroI MEXKIY
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBI U KOOPAWHATHBIM METOJ

A pEIICHUA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘Ie6HI)IX npeamMcToOB

YMeHue BbIOMpaTh MOAXOISIINN METO JUIs pelIeH s 3a/1au; TOHUMaHHe
3HAYMMOCTH MATEMAaTHKH B W3YYECHHH MPHUPOTHBIX M OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWW; YMEHHUE pACIIO3HABaTh IIPOSBICHHE 3aKOHOB

MAaTCMaTUKU B UCKYCCTBC, YMCHUC IMPUBOAUTL IIPUMEPBI MATCMATUICCKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATHKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbnble u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YHCel
12 Panuonaneupie ymucna. OOBIKHOBEHHBIE U JECATUYHBIE JpPOOH, TPOILICHTHI,
' OeCcKOHEYHbIE TIepUOIUYECKUe APOOHU
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. J[eHCTBUS ¢ apupMEeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOU CTEIIEHU
14 Crenenb c 1enbiM nmokasaresneM. CTeneHp ¢ palMoHaIbHBIM TToKa3aTeneM. CBoicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTEHC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm uncna. JlecsTHuHbIe U HaTYpaJIbHBIE JIOTapU(BMbI
JeiictButenbHbie  yucna. Apudmerndyeckue onepanuu ¢ JIeHCTBUTEILHBIMU
1.7 gucnamu. [IpubnukEHHbIC BRIYUCICHUS, TPAaBUIa OKPYIJICHHS, TIPUKHUIKA U OIICHKA
pe3yJibTara BEIYMCIEHUM
1.8 [IpeoOpa3zoBanue BhIpaKEeHUI
1.9 KomrmnexcHplie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enbie 1 1poOHO-paliMOHATBHBIC YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
24 [TokazaTenbHbIC U TOrapuPMUUECKUE YPABHEHUS
2.5 Lenble 1 1poOHO-paliiOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOrapupMUUEcKre HEPaBEeHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cuCTeMbl JTMHEHHBIX ypaBHEHHA. OTpeieInTeb MaTPHUIIHI
3 OyHKIMUU U TpaduKu
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31 OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble
' ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIMH
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomMexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  ()YHKIIHH.
' MaxkcumMymMbl U MUHUMYMBI (QyHKIuH. HamOonbimee W HawMeHbIIEe 3HAYCHHE
(YyHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajbHbIM M LeNbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTEHEHH
3.4 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUU, UX CBOMCTBA U TPaPUKH
16 Toukm paspeiBa. AcumnTorel TpadukoB GyHkiuid. CpolicTBa  (QYHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocie qoBaTeNBHOCTH, CIIOCOOBI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX POLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkiuu. [Ipon3BonHbIe 3IEMEHTAPHBIX (YHKIUN
[IpuMmeHeHHe NPOU3BOAHOW K HCCIEIOBaHMIO (GYHKUMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHBIIEro 3HaYeHus (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JOrHKa
5.1 MHokecTBO, olepali HaJ MHOXecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunatopuka
7 I'eomeTpust
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunats!l 1 BEKTOpPEI
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YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Anrebpa u Hayana matematuueckoro ananusa 10-11 kmaccel. ba3zoBbiit u
yrayoneHHsli ypoBHH: yueOHUK/II. A.Anumos,}O.M.Konsarun,M.B.TkaueBa u np.-
Mocksa: IIpocsemienue, 2023.

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

1. Anrebpa ¥ Havajla MaTeMaTH4yeckoro aHanusa. Jlugakrtuueckue
matepuainbl. 10 knacc. ba3zoBsiil u yrinyonéuusiii yposuu./Illlabynun M. ., TkaueBa
M. B., ®enoposa H. E.-Mocksa: IIpocsenienue, 2022

2. Anrebpa W Hayanma MaTeMaTHYeCKOro aHamuza. Jlujakruyeckue
matepuanbl. 11 kimacc. bazoBerit u yrimyonéunsiii yposuu/ [1labynun M. U., Tkadyesa
M. B., ®enoposa H. E.-Mockaa: IIpocsenienue, 2022

3. Anre0Opa 1 Havajia MaTeMaTHYECKOTO aHanu3a. TemaTudeckue TecThl. 10
kiacc. bazoBeiil 1 npodunbHbN ypoBHU/ Tkauea M. B., ®enoposa H. E.-Mocksa:
[Ipoceemienue, 2022

4. Anrebpa ¥ Havalla MaTEMaTUYECKOTO aHajn3a. TeMaThuuecKue TEeCThI.
EI'D. 11 xnacc. ba3zoBeii u mnpodunbubiii ypoBHU./TkauéBa M. B.-Mocksa:
[TIpoceemenue, 2022

5. MaremaTuka: anreOpa ¥ Hayajga MaTEMaTUYECKOro aHanu3a. Anredpa u
Hayajla MaTemMaTudeckoro anaimsza. COoopHuk padoumx mporpamm. 10-11 kmaccsl.
bazoBeiii u yrnyOnenusiii ypoBuu/CoctaButenb bypmucrtpoBa T.A.-Mockaa:

IIpocsemienue, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Pecypcbl Eaunoil kosuiekiiuu 1mudpoBBIX 00pa3oBaTEIbHBIX PECYpPCOB
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http://school-collection.edu.ru/

2. Poccuiickas snextponHnas mmkosna (https://resh.edu.ru/)

3. Caiit 3JIEMEHTAapHOU MaTEeMaTUKH Jmutpus ['ymnna
(http://mathnet.spb.ru)

4, OI'bHY  «®enepanbHbli  HMHCTUTYT IENATOTMYECKUX  U3MEPEHUID)
(https://fipi.ru/)
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