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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHoro npeamera «Anredpa U Hadyana MaTeMaTHYECKOT0 aHAIN3a» Ha
YpOBHE cpeiHero o01ero o0pa3oBaHus COCTaBICHA HA OCHOBE TPeOOBaHUI K pe3yIbTaTaM OCBOCHHS
®OII COO, npencrasinenasix Bo PI'OC COO, ¢ yuetom denepanbHOi paboyelt mporpamMmsl
BocnuTanuss W KoHuenuuu mnpenogaBaHusi anreOpbl M Hadaja MaTeMaTHYeCKOro aHalu3a B
Poccuiickoit denepaiuu, a Takxke:

—  @epnepanpHOro 3akoHa or 29 nexadbps 2012 1. Ne 273-®3 «OO6 oOpa3oBaHuM B
Poccutickoit deneparum» (¢ U3SMEHEHUSIMU U JTOTIOJTHEHUSIMH );

— (enepanibHOro TOCYIAapCTBEHHOIO OOpa30BaTENbHOTO CTaHIapTa CPEAHEro OOIIEro
o0pa3oBaHusl, YTBEPKACHHOTO MprukazoM MuHoOpHayku Poccuu ot 17 mas 2012 r. Ne 413 (B pen.
npuka3oB MunoopHayku Poccun ot 29.12.2014 Ne 1645, or 31.12.2015 Ne 1578, ot 29.06.2017

No 613; Munnpocsemenuss Poccun ot 24.09.2020 Ne 519, or 11.12.2020 Ne 712, ot
12.08.2022 Ne 732, o1 27.12.2023 Ne 1028);

—  (enepanpHOl 00pa30BaTENBLHON MPOrPAaMMBEI  CpelHEro oO0Imero oOpa3oBaHUs,
yTBEpKIAEHHON npukazoM Munnpocseuenus Poccun ot 18 masg 2023 r. Ne 371 (B pen. npuka3on
Munnpocsenienust Poccuun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

— mnpukaza Munnpocsemienuss Poccun ot 5 HosiOpss 2024 1. Ne 769 «OO6 yTBepkIeHUU
(benepanbHOro mepeyHsi yueOHUKOB, JOMYIIEHHBIX K MCIOIb30BAaHUIO MIPU peain3alli UMEIOLIUX
rOCy/IapCTBEHHYIO aKKpeIWUTalu0 00pa30oBaTeNIbHBIX MPOrpaMM HadyajJbHOTO OOIEro, OCHOBHOTO
o0111ero, cpeaHero oouiero oopazoBaHus OpraHU3alMsIMU, OCYILECTBISIOUIMMHA 00pa30BaTEIbHYIO
JesTeIbHOCTh, U YCTAaHOBJICHUU IMPEAEIIBHOTO CPOKA MCIOJIb30BAHUS HUCKIIOUEHHBIX YUEOHHKOB U
pa3paboTaHHBIX B KOMILJIEKTE C HUMHU yU4EOHBIX IOCOOUITY;

— mnpuka3za Munnpocsemienust Poccun ot 18 nrons 2024 1. Ne 499 «O6 yTBepxaeHun
(benepanbHOro nepeyHst 3eKTPOHHBIX 00pa30BaTEIbHbBIX PECYPCOB, IOMYIIEHHBIX K HCIOIb30BAHUIO
IpU  pealu3allid HMEIIIUX TOCYJapCTBEHHYIO aKKpEeIUTAIMi0 00pa30BaTeIbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O 00IIET0, CPEAHETO 00IIEr0o 00pa30BaHUs»;

— mnpuka3za Munnpocenienust Poccun ot 7 oktsabps 2022 r. Ne 888 «O BHeceHuun
n3MeHeHnid B [lops7ok opraHuM3alid M OCYLIECTBICHHMS 00pa3oBaTeNbHON JAEATENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IpOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HadalbHOTO
o011ero, OCHOBHOI'O O0OILIEro W cpenHero ooumiero oOpa3oBaHMs, YTBEP)KIEHHOTO IMPUKA30M

Mununcrepcra npocsemenus Poccutickoit @enepannn ot 22 mapra 2021 r. Ne 115»;
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— V¥YcraBa ['BOY «CII Ne 33 I.O. MAPUVYIIOJIb» (HOBas pemakiius), yTBEPKIACHHOTO
npuka3oM MuHuctepcTBa oopazoBanus U Hayku Jlonenkoir Hapoguoit Pecniy6muku ot 1 urons 2024
r. Ne 976;

— VYyebHOro mmaHa cpexnHero oomero ooOpasoBanuss I['BOY «CHI Ne 33 T.0.
MAPUVYIIOJIb» Ha 2025-2026 yueOHBIH roi.

YueOHblil Kypc «AunreOpa M Hayaja MaTEeMAaTHYECKOTO aHAIM3a» SBIACTCS OJHUM U3
HanboJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro 001ero o0pa3oBaHus, MOCKOJIBKY, C OJJHOH CTOPOHBI,
OH o0ecreuynBaeT UHCTPYMEHTAIbHYIO 0a3y /Uil U3y4€HHUs BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C
Ipyroi cTOpoHBI, GOPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE OOYyYarolIUXCsi Ha YpOBHE,
HEOOXOIMMOM /ISl OCBOEHHSI MH(POPMATHUKH, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M APYTHUX
IUCUMIUIMH. B paMKkax JaHHOTO y4eOHOro Kypca OOydaroluecs OBIIAZCBAIOT YHHBEPCATHHBIM
SI3BIKOM COBPEMEHHOM HayKu, KOTopasi pOpMyITUpPYET CBOU JOCTHKEHUS B MaTEMaTHUECKOH dopme.

YueOHblii Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHalh3a 3aKja/IbIBaeT OCHOBY IS
YCIIEUTHOTO OBJIAZICHUS 3aKOHAMU (DU3UKH, XUMHH, OMOJIOTHH, TIOHMMAHUSI OCHOBHBIX TEHACHIIUH
pa3BUTHS DKOHOMHUKH M OOIIECTBEHHOW J>XM3HU, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIONB30BaTh WX JUIS JajbHeHIiero
o0Opa3oBaHMs U B MOBCEAHEBHOM KU3HU. B TO ke BpeMs OBja/ieHHe aOCTPAKTHBIMH M JIOTHYECKU
CTPOTUMH KOHCTPYKIUSIMH anreOpbl ¥ MaTeMaTHYECKOTO aHaIHW3a Pa3BHBAET yMEHUE HaXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UICTUHHOCTD, JOKA3bIBAaTh YTBEPKACHHUS C MMOMOIIBIO MHIIYKIIMA U
paccykaaTh JeAyKTUBHO, HCIOJb30BaTh O0OOILIEHME M KOHKPETHU3alUIo, abCTparupoBaHHE WU
aHaJIorHIo, GopMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone u3yueHus yweOHOro kypca «AnreOpa U Hayaja MaTeMaTHYECKOrO aHaIu3a»
oOydJaroImuecs: TIOJIydalOT HOBBIA OIBIT PEIICHUS TPUKIATHBIX 337ad, CaMOCTOSTEIHHOTO
MOCTPOCHHUSI MaTEeMAaTUYECKUX MOJeNel peaNbHbIX CHUTyalud, MHTEPIpETaly I0JyUYeHHbIX
peleHui, 3HAKOMSTCA C NMpHUMEpaMM MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEH B NpUpoje, Hayke U
HCKYCCTBE, C BBIJAIOIINMHUCSI MaTEMAaTUIECKIMH OTKPBITUSMHU U UX aBTOPAMHU.

VYueOHbII Kypc 00Ja7aeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM TOTEHIIMAIIOM, KOTOPBIN
peanu3yercss Kak depe3 Y4eOHBIH Marepuan, CHocoOCTBYIOUMH (HOpMUPOBAHHIO HAYyYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 crneuupuKy yueOHOH JesTeIbHOCTH, TpeOyomel NpoJoKUTEIbHON
KOHIICHTPAIlMU BHUMAaHUS, CAMOCTOSITEITLHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN
pe3yJbTar.

B ocHoBe Meromuku oOyueHusi anreOpe M HayajgaM MaTEMaTHMYECKOro aHalM3a JIEKUT
JesITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

B crpykType yueOHOrOo Kypca «Anredpa u Hayajla MaTEeMaTHUYECKOTO aHAIN3a» BBIIEICHbI
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CIIEAYIONINE COJCPKATCIbHO-METOANMYECKUE JIMHUM: «Umciaa W BeMUCICHHS», «DyHKIMH W
rpadukmny, «YpaBHEHUS U HEepaBEHCTBa», «Hauama marematudeckoro aHanm3a», «MHOXeCTBa H
JIoruKay. Bece ocHOBHBIC COACPIKATCIIbHO-MCTOANUYCCKUC JINHUN U3YyTAIOTCA HAa IPOTAKCHUU IBYX JICT
oOy4YeHHs Ha YPOBHE CpeaHero oO0Imero oOpa3oBaHWs, €CTECTBEHHO JOMOJHSAS JpYr Apyra
MOCTETICHHO HACHIIIAsACh HOBBIMH TEeMaMH W pasienamu. JlaHHBIA y4eOHBIH Kypc SIBISICTCS
HHTCIPAaTUBHBIM, ITIOCKOJIBKY O6T>CI[I/IHSI€T B ce6e COACPIKAaHNEC HECKOJIbKHUX MAaTCMAaTUYCCKUX
JUCHUIIIIMH, TaKHUX KakK anrera, TPUTOHOMCTpPHA, MaTeMaTUYeCKUU aHajin3, TCOpHsA MHOKCCTB,
MaTeMaTH4deckas Jioruka u apyrue. [lo Mepe Toro kak oOyuarommecsi OBJaJeBAlOT BcE Oolee
MIUPOKMM  MAaTEeMAaTHYEeCKMM  allapaToM, Y HHX IOCIEAOBaTeIbHO  (GOpMHpYETCs |
COBCPUHICHCTBYCTCA YMCHHEC CTPOUTH MATCMATHYCCKYIO MOICIIb peaHLHOﬁ CUTyalluu, NPUMCHATH
3HAHUA, I[IOJIyYEHHbIE MpPU U3YYEHUU YyuyeOHOro Kypca, JUIsl PpELIeHHs CaMOCTOSATEIbHO
cOpMyITMPOBaHHOW MaTeMaTHYECKOW 3aauH, a 3aTeM UHTEPIPETHPOBATh CBOW OTBET.

CogepxatenpHo-MeTOANYECKas TUHUS «Yucaa ¥ BBIYMCICHUS 3aBepliaeT GopMUpOBaHUE
HABBIKOB HCIIOJIh30BAHUS JICHCTBUTEIBHBIX UYHCEN, KOTOPOE OBLIO HAYaTO HAa YPOBHE OCHOBHOIO
obmiero obpazoBanus. Ha ypoBHe cpemHero odmiero oOpa3oBaHHsS 0c000€ BHUMAHHUE YICISICTCS
(OpPMHPOBAHHIO HABBIKOB PAIMOHAJIBHBIX BBIYMCICHHI, BKJIIOYAIOIIUX B ce0sl UCIOIB30BaHHE
pa3nuyHbIX (OpM 3amUcH YHWCla, YMEHHE JejaTh MPHKHIKY, BBIIOJIHITE NPUOIMKEHHBIC
BBIUYUCJICHUSA, OLUCHHWBATH YHCJIOBLIC BBIPAXKCHUA, pa6OTaTI) C MaTreMaTHYCCKHNMU KOHCTAHTaMMH.
3HaKOMEBIE 06y‘~IaIOHII/IMC$I MHOXECTBA HATypaJbHBIX, LCJIbIX, PAUOHAIBHBIX U )Iel\/IICTBI/ITeHI)HBIX
YyceNl JOTMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHCel. B KakJIOM U3 3THUX MHOMKECTB
paccMaTpuBalOTCA CBOWCTBEHHBIE €My cCrelu(pUYecKue 3aJaud M OIepaluu: JAeJeHHE HaIelno,
OTIEPUPOBAHUE OCTATKaMU Ha MHOXECTBE IEJIBIX YHUCEN, 0COOBIE CBOWCTBA PANMOHAIBHBIX U
MpPaLMOHATIBHBIX YHCeN, apu(METHUECKHUEe OINepaliy, a TaKKe H3BJIEUEHHE KOpPHS HaTypasbHOU
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcel. biaromaps mocineaoBareIbHOMY PaclIipeHHI0 Kpyra
HCIOJIb3YEMBIX YHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHHS IS PEIICHUS Pa3INYHbIX
3a5a4 (hopMHpYyETCs NMPECTABICHUE O €AMHCTBE MATEMATHKU KaK HAYKH U €€ POJIU B IMMOCTPOCHHUH
MOJIeNIeH pealbHOTO MUPA, IMTUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHS.

Jluans «YpaBHEHHS U HEPAaBEHCTBA» pEANM3yeTCs Ha MPOTSHKEHWH BCEro OOyuYeHHUs Ha
YPOBHE CpeJIHero 001Iero o0pa3oBaHmsl, MOCKOJIBKY B KaxkI0M paszzeine [IporpaMmbl mpeaycMOTPEHO
pelieHre COOTBETCTBYIOIIMX 3amad. B pesynbraTe oOydJaromipiecs OBIJIAACBAIOT PA3INYHBIMH
MCTOAaMH PCHICHUSA PallUuOHAIBHBIX, HWPpPalUOHAIBHBIX, ITOKAa3aTCJIbHBIX, J'IOl"apI/I(l)MI/I‘-IeCKI/IX u
TPUTOHOMETPUYECKHUX ypaBHEHUH, HEPABEHCTB U CUCTEM, a TAKXKe 3a7a4, COIEePIKAIUX MapaMeTphI.
[TomydyeHHbIE yYMEHHUs IIUPOKO HCIOJIB3YIOTCS TPU HUCCIENOBAaHUH (YHKIUN C TOMOIIBIO

MMPOM3BOTHOM, TIPU PEUICHWH NPHUKIAAHBIX 3a7a4 W 3aJad Ha HAXOXKJICHHE HauOOJIBIINX H
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HalUMEHbUIMX 3HaueHud ¢QyHKIMU. JlaHHAs conepxkarenbHas JIMHUSA BKIIOYAeT B ce0s Takke
(dbopMHUpOBaHHE yYMEHHUH BBIOJIHATH PAcUEThl MO (opMysnaM, ImpeoOpa3oBaHUS PALMOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, @ TAK)KE BBIPAKEHUH, COEPIKALLUX CTEIIEHU
u sorapudmel. biaromaps u3yueHMro anredpanvyeckoro Marepuana IMpPOUCXOAUT JAajbHenIIee
pa3sBUTHE AITOPUTMHUECKOrO0 M aOCTPAKTHOIO MBIIUIEHUS 00ydYaroUmMxcs, (OPMUPYIOTCS HABBIKU
JeTyKTHUBHBIX PacCyKIE€HHUH, pabOTh C CAMBOJIBHBIMU (POPMAMHU, TIPEICTABICHHUS 3aKOHOMEPHOCTEH
Y 3aBUCHMOCTEH B BHJIC PAaBEHCTB U HEpaBEHCTB. AnreOpa npepiaraet 3QQeKTHBHBIE HHCTPYMEHTHI
JUI pEeLIeHUs] MPAKTUYECKUX M €CTECTBEHHO- HAay4HbIX 3a7ay, HarjsJHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConepxatenpHo-MeToandeckast JMHUS «DyHKIMH U TpaduKU» TECHO TNEperieTaeTcsi ¢
JAPYTUMHU JIMHUSMU Y4EOHOIO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIE10BaTEIbHOCTD
u3ydyeHus  Marepuana. V3yueHue  CTENEHHOM, IOKa3aTeNbHOM, JOrapupmMuueckod u
TPUTOHOMETPUUECKUX (YHKUUH, UX CBOMCTB M rpaMKOB, UCIOIb30BaHUE (DYHKIMHA I pelieHus
3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U pealbHOM KM3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM
aHaJIM30M, TaK U C PElIEHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE YJIEsieTcs
(GbopMHPOBaHHIO YMEHMS BbIpakaTh (HOpMyJaMH 3aBUCUMOCTH MEXIY PasIMYHBIMH BEJIMYMHAMM,
HCClIeI0BaTh NOJTYYeHHbIE (YHKINHU, CTPOUTH UX rpaduku. MaTepuai 3Toi cojiepKaTeabHON JTMHUN
HalleJIeH Ha pa3BUTHE YMEHHM M HAaBBIKOB, IO3BOJISIOLIMX BbIpaXaThb 3aBUCHUMOCTH MEX]IY
BEJIMYMHAMU B pa3IM4HON (opme: aHaIUTHUYECKOH, rpaduueckoil u crnoBecHol. Ero msydenue
CIOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOIO MBIIUICHHUS, CHOCOOHOCTH K 00O0OLIeHHI0 U
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxatenpHast nuHMs «Hauana mMareMaTHUecKOro aHalu3a» IO03BOJIAET CYIIECTBEHHO
pacIIipUTh KPYT Kak MaTeMaTHYECKUX, TaK ¥ MPUKJIAIHbIX 33]1a4, JOCTYIHBIX 00y4aroIUMCs, TaK KaK
y HUX MOSIBJIIETCSI BO3MOXKHOCTb CTPOUTH I'paMKH CI0KHBIX (DYHKIIMH, ONpeAesTh UX HauOoJIbIINe
Y HauMEHbBIIUE 3HAYEeHUs, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeN, HaXOAUTh CKOPOCTH U
yCKOpeHHus mporeccoB. JlaHHas cojepxaTeilbHas JIMHUAS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHUSI MaTEMaTHUECKUX MOJENIed peallbHbIX CUTyalluid, MO3BOJIIET HAXOAWUTh HaMIydllee
pellleHne B MpPHUKJIAJHBIX, B TOM YHCJIE COLMUAIBbHO-DKOHOMUYECKHX, 3aJadyax. 3HAKOMCTBO C
OCHOBAMH MAaTEMaTHYECKOT0 aHalu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpMaIbHO-
JIOTUYECKOTO0 M KPEAaTUBHOTO MBIIIICHHs, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TeXHUKe U HcKyccTBe. OOydaromuecs y3HAIOT O BbIIAIOLIUXCS
pe3yJbTaTax, HOJYYEHHBIX B X0JI€ Pa3BUTH MaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKast TUHUS « MHOXKECTBa M JIOTHKA» BKIIIOYAET B c€0s 31I€MEHTHI

TECOPUHU MHOXKCECTB H MaTeMaTHUEeCKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe MMpEaACTaBICHUA
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MIPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTUKH W MpeiaraloT Haubosee yHUBEpCaIbHBIN S3bIK,
OOBEIMHSIONUNA BCE pa3feibl MaTEeMAaTHKU W €€ TPUIOKEHUH, OHHM CBS3BIBAIOT pPa3HbBIC
MaT€MaTU4eCKUEe JIHUCLUMIUIMHBI M MX IPWIOKEHUs B enuHoe 1enoe. lloaromy BaxHO narth
BO3MOXXHOCTh 00y4YaromieMycsi THOHMMATh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK  COBPEMEHHOM
MaTe€MaTUKU M HCIOJIb30BATH €ro JUIsl BBIPAXKEHUS CBOMX MbICHEH. /[pyruM Ba)KHbIM INpPHU3HAKOM
MaTEeMaTHKHU KaK HayKHU CJIelyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0O0CHOBAHHI U CIICIOBAHHE
oIpeAeNEHHBIM ITPaBUIaM IOCTPOEHHUS 10Ka3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTHYeCKON
JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JIOTHUYECKOI'O MBIIIICHHS] 00YYarOIINXCsl, TO3BOJIIET UM CTPOUTD
CBOM PacCyXk/ICHUS Ha OCHOBE JIOTHYECKUX MPaBUI, (GOPMHUPYET HABBIKU KPUTHUECKOTO MBILIUICHHUS.

B yuebHoM Kypce «Anrebpa u Havaa MaTEMAaTUYECKOTO aHAIHM3a)» MPHCYTCTBYIOT OCHOBBI
MaTEMaTHUYECKOI0 MOJIECIUPOBaHNUs, KOTOPbIE MPU3BaHbl CIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
IIOCTPOEHHUSI MOJEJIEH peanbHBbIX CUTYyallMi, UCCIECAOBAaHUSA ITUX MOJEJIEH C MOMOILbIO anmapara
anreOppl 1 MaTeMaTHYECKOTO aHallM3a, MHTEPIIPETAllMU MMOTYYeHHBIX pe3yabTaToB. Takue 3aganus
BIUIETEHBI B KQXK/IBII U3 Pa3/IelIOB MPOTPaMMBI, TOCKOJIBKY BECh MaTepHal y4eOHOT0 Kypca IIHPOKO
WCIOJIb3YETCSA I PELICHUs MPUKIAAHBIX 3a1ad. [Ipu pelieHun peanbHbIX MPAKTHYECKUX 3a7a4
oOydaroluecss  pa3BUBAlOT  HAOIIOJATENBbHOCTb, yMEHHE  HAXOAWTb  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCHOJIb30BaTh AaHANOTHIO, 0000IaTh W KOHKPETU3UPOBATH MpoOiIemy.
JlesitensHOCTD 10 (YOPMHUPOBAHHIO HABBIKOB PELICHUS MPUKJIAJAHBIX 33]]a4 OPraHU3yeTcs B poliecce
M3YYEeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hauansa MaTeMaTHUYECKOTO aHaIN3ay.

Ha u3yuenue yuebHOro kKypca «Anrebpa u Hayansa MaTeMaTHYECKOTO aHAIM3a» OTBOJIUTCS
272 gaca: B 10 xacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HeJIENIO).

COIEPKAHUE OBYUYEHMUA 10 KJIACC

Yucsaa v BbIYUCICHUS

Panmonaneupie yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, MPOILIEHTHI, OECKOHEYHBIC
nepuoandeckue apodbu. [Ipumenenune apobdeil U MPOLEHTOB ISl PElIeHUs MPUKIAJAHBIX 3a71a4 U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJTbHON KU3HU.

HetictButenpHble 4ymcia. PamwoHanbHble W UppandoOHANIbHBIE Yucia. ApudMeTHdecKue
omnepauyyu C JECUCTBUTEIBHBIMU 4YHUCIaMUA. MOIynb AEHCTBUTEIBHOIO YHCIIA U €r0 CBOMCTBA.
[TpubnmxEHHBIE BRIYUCICHUS, TIPABUIIA OKPYTIICHHUS, TPUKUIKA U OIIEHKA pe3yIbTaTa BEIYUCICHUH.

Cremnenb ¢ nensiM nokasareneM. bunom Herotona. Mcnonbs3oBanue moaxoasiieit ¢popMbl
3alMCH IEUCTBUTEIbHBIX YUCEN JJISI PEIICHUS TPAKTUYECKUX 3a]1a4 U PEACTABICHHS JaHHBIX.

ApudmeTndecknii KOpeHb HaTypPaIbHON CTETIEHU U €T0 CBOWCTBA.

CreneHp C palMOHAJIbHBIM TOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM

IIoKa3aTCJICM.



Jlorapudm uncna. CpoiictBa sorapudma. [lecaTnunbie 1 HaTypadbHbIE JTOTAPHU(PMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC H
apKTaHI€HC YMCJIOBOIO apryMeHTa.

YpaBHeHNs1 M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE MPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS.

PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUS-cleACTBUsL. HepaBeHCTBO, pellieHre HepaBEHCTBA.

OCHOBHBIE METOJIbI PELICHHUS LETBIX U JPOOHO-PAlMOHATIBHBIX YPAaBHEHUH M HEPaBEHCTB.
MHoroueHnsl 0T OTHOM NepeMeHHOM. JleleHne MHOroujeHa Ha MHOTOWIEH ¢ OCTaTkoM. Teopema
be3y. Muorousnens ¢ nensiMu ko3 dunrerramu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUN, COAEPKAILNX CTEIIEHU U KOpHU. MppanmoHanbHble
ypaBHeHUsI. OCHOBHBIE METO/Ibl PEILICHUS UPPALIMOHAIbHBIX YpaBHEHHH. [loka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELIECHHUS [T0KA3aTENbHBIX YPaBHEHUIA.

[TpeoOpazoBaHue BEIpaXKEHUN, COAEPKAIIUX JTOTapU(MBIL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/BI PEIICHHS JIOTapU(PMUIECKUX YpaBHEHUH.

OcHoBHBIE TpuUroHOMeTpuyeckne (opmynel. [IpeoOpasoBaHne TPUTOHOMETPUUIECKHUX
BbIpa)XKeHUI1. Pelienre TpuroHoMeTpuYeCcKux ypaBHEHHUIA.

Pemenne cucreM JMHEHHBIX YpaBHEHUU. Marpuua CUCTEMBbI JIMHEHHBIX YpaBHEHUHU.
Onpenenurens MaTpuIbl 2X2, ero reOMETPUUECKU CMBICT U CBOMCTBA, BBIYHCIIEHUE €0 3HAUEHUS,
MIPUMEHEHHE OIPEAETUTENS ISl PEIIeHNUs CUCTEMbI JIMHEHHBIX ypaBHEHUN. Pellienne npukiaaHbIx
3aa4 C IOMOIIBIO CHCTEMBbl JIMHEHHBIX ypaBHeHUH. lccinenoBaHne NOCTPOCHHOM MOJENH C
ITOMOUIBIO0 MAaTPHULL ¥ ONPENEIUTENEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEW peaJbHOM CUTyallMd C IOMOUIBI0 YPaBHEHUU WU
HepaBeHCTB. [IprMeHeHne ypaBHEHUI 1 HEPaBEHCTB K PELICHUIO MaTeMaTHUYECKHX 3a/1a4 U 3ajay U3
pa3nuYHbIX 001acTel HAYKH U PeabHOM KU3HH.

DOyHKIUH U TpaGuKH

OyHKMsA, crnocoObl 3aaHus QyHKIUH. B3aumMHo oOpathble ¢yHknuu. Kommosunus
bynkuuil. 'padux pyHkmmu. DnemeHTapHbIe Ipeodpa3oBanus rpad@ukoB GyHKINH.

Ob6nacTp ompeneneHuss ¥ MHOXKeCTBO 3HaueHH ¢yHkuuu. Hymu ¢ynkumu. IIpomexyTku
3HaKonocTossHCTBa. UErHple W Heu€THble ¢yHKuuu. Ilepmommueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKUMH. MakcumMymbl U MHUHUMYMbl QyHkiuu. HaunGosnbliee M HamMeHbllee
3HaueHUs! QYHKIMHU Ha IPOMEXKYTKE.

Jlunelinasi, KBaJipaTU4yHas U JPOOHO-IMHEHHAs (QyHKIUH. DIIeMEeHTapHOe HCCIeI0BaHuEe U
MOCTPOEHHE UX IPapUKOB.

Crenennass (yHKUMS ¢ HaTypaldbHBIM U LEJbIM MMOKa3zareraeMm. EE cBoiicTBa u rpaduk.
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CpoiicTBa U TpaduK KOPHS N-OH CTENEHU Kak (YyHKIMH OOpaTHON CTENEHH C HATypaJbHBIM
MOKA3aTEeJIeM.

[TokazarenpHas U jorapudmuueckas QyHKIUH, UX CBOicTBa M rpaduku. Vcnonp3zoBanue
rpadukoB QpyHKIMI U1 pelIeHUs] ypaBHEHUH.

TpuroHomerpudeckas  OKPYXHOCTb, OIpEIEIEHUE TPUTOHOMETPHUUECKUX  (YHKUIUN
YHCJIOBOT'O apT'yMEHTA.

OYHKIMOHATBHBIE 3aBUCHMOCTH B PEANBHBIX TPOIECCax U SBICHUSAX. |'paduKu peaibHBIX
3aBUCUMOCTEH.

Hayana mareMaTH4ecKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHuUs IOCIEA0BATEILHOCTE. MeTo MaTeMaTHYECKON
WHIYyKUUA. MOHOTOHHBIE M OTpPaHUYECHHBIC MOCJIEIOBATEILHOCTH. VICTOpUS BO3HHUKHOBEHUS
MaTEeMaTHYeCKOro aHallu3a KaK aHalln3a 0ECKOHEUHO MaJIbIX.

Apudmernueckass M reomMeTrpuyeckas — mporpeccud.  beckoHeduHOo — yObIBaroras
reomerpuueckas mnporpeccusi. Cymma OecKOHEYHO YOBIBarOIIEd I'€OMETPUYECKON MpPOTrPECCHH.
JIMHEHHBIN U KCIIOHEHIMAIbHBIN pocT. Yucno e. @opMyia CIOKHBIX IPOLEHTOB. Mcnonb30Banue
MIPOTrPECCUU AJI PEUICHUS PEATIbHBIX 3aa4 PUKIIATHOTO XapaKTepa.

HenpepriBable QyHKIIMK 1 UX CBOWCTBA. TOUKH pa3pbiBa. ACUMOTOTHI IpadUKoB HyHKIUH.
CaoiicTBa (PyHKIIMH HEMPEPBHIBHBIX Ha OTpe3ke. MeToa WMHTEPBAJIOB [JIsi PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI JIUIs pelIeHUs 3a/1a4.

[TepBast u BTOpas mpousBojHbIe PyHKIMU. OmNpeneneHne, reOMeTPHUECKUd U PU3NIECKUit
CMBICJ IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoaHbIe AneMeHTapHbIX QyHKIUH. [Ipon3BoIHAST CyMMBI, IPOU3BEACHUSI, YACTHOTO U
KOMITO3UIIUHN (PYHKIIUH.

MHo:KecTBa M JIOTHUKA

MHoOXecTBO, onepaluyd HajJ MHOXXECTBaMU M UX CBOMcTBa. Juarpammel Diinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara Ui ONMUCAaHUS peajJbHBIX TMPOIECCOB U
SIBJICHUH, IPU PEIICHUH 33724 U3 IPYTUX yUEOHBIX MMPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHUECKOTO 0OBEKTa, CIIEACTBHE, 0KA3aTEIbCTRO,
PaBHOCUJIbHBIE YPAaBHEHHUS.

11 KJIACC

Yucjia v BLIYHCTIEHUS

Harypanbabsle u 1mensle uucna. llpumeHeHMe NPU3HAKOB JEIMMOCTH LEJbIX YHUCEN,
HaumOonpImi obmmii aenutensd (manee — HOJ]) u Hammenbiiee obmee kpatHoe (manee — HOK),

OCTAaTKOB 11O MOAYJIO, aJirOpUTMa EBKJ’II/I,Z[a JJId PpEIICHU 3aaa4 B ICJIbIX YHUCJIax.
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KommnekcHsle 4yucna. AnreOpanueckass W TpUTOHOMETpHUUecKas (GOpMBlI  3alUCH
KOMIUIEKCHOTO 4YHcia. ApudmMeTHyeckrue orepanud ¢ KOMIUIGKCHBIMH 4Hciaamu. HM3o0paxkenue
KOMIUIEKCHBIX YMCEJl Ha KOOPAMHATHOM IuiockocTtu. Popmyiia Myaspa. KopHu n-oil creneHu u3
KOMIUIEKCHOrO uyHcia. [IpuMeHeHHe KOMIUIEKCHBIX 4HCeNl JUld peleHus (QU3HYecCKuX U
rEOMETPUUYECKUX 3a/a4.

YpaBHeHHUs U HEPABEHCTBA

CucreMa U COBOKYIIHOCTb YpaBHEHUIN M HEPAaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CHUCTEMBbI-
cieACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TpPUTOHOMETPUYECKUX YpPaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKON
OKpPY’KHOCTH. Perienre TpuroHoMeTpu4eCKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUsI TOKA3aTEeNbHBIX U JIOrapuPMUUecKuX HepaBeHCTB. OCHOBHBIE
METO/Ibl PELIECHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METO/IBI PELIEHUS CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX, UPPALMOHAJIbHBIX,
[I0KA3aTeIbHBIX U JOrapu(PMUUECKUX YPaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaAMU.

[TpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3aJa4 U 3a7a4
U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaJIbHOM KHU3HU, UHTEPIPETALUs OTyYEHHBIX pe3yIbTaToB.

DYHKIUHN U TPaPUKH

I'padpuk kommosunuu QyHkuil. ['eomeTpruyeckue oOpas3bl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOU IIJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOWCTBA U TpaduKu.

I'padmueckue MeTobl pelIeHUs] ypaBHEHUN U HEpaBeHCTB. ['padmyeckue MeToIbl peLIeHHs
3a/1a4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpapukoB (GYHKIMHA JUIs HMCCIEIOBAHUS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT MPHU PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hayana mareMaTH4ecKOI0 aHAJIM3A

[TprMeHeHre MPOU3BOIHON K UCCIIEOBAHUIO (QYHKIUIT HA MOHOTOHHOCTD U 3KCTPEMYMBI.

Haxoxxnenne HanOobIIEro 1 HAMMEHBILIET0 3HAYCHUH HeNPephIBHOHN (DYHKIIMM Ha OTpE3Ke.

[TpuMeHeHne NPON3BOAHOM JUIsl HAXOXKACHNS HAWTy4IlIEero pelIeHNs B IPUKJIAIHbIX 3aa4ax,
JUIS OIPEICNIEHUs CKOPOCTH M YCKOPEHUs IpoLecca, 3aJaHHOro popmysnol mim rpaduxom.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe 3IeMEHTApPHBIX
¢byukuuit. [IpaBuna HaxoX1€HUS TEPBOOOPA3HBIX.

Wurerpai. I'eomeTpuyeckuii CMbICI UHTErpaila. Berauciienre onpenenéHHoro MHTerpaa 1o

dhopmyne HeroTona-JleitoHua.



[IpumeneHre uWHTerpana [js HAXOXKJAEHUS IUIOMAAEeH IUIOCKUX QUryp u o0bEMOB
re€OMETPUUYECKUX TEI.

[Tpumepsl pemeHnit audQepeHInaIbHbIX ypaBHEHUH. MaTeMaTn4eckoe MOJEIHPOBAHUE
peaNIbHBIX MPOLIECCOB ¢ MOMOUIBIO AUPPEPEeHIINATbHBIX YPABHEHUH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA
U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakaaHCcKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh ~ TPAKIAHCKOH  TMO3MIUHM  OOydYalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUHCKOIrO OOIIEeCTBa, NPEACTaBICHHE O MaTeMaTHYEeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUI, IPOLEAYDP IPAKIAHCKOTO 001IeCTBa (BBIOOPHI,
OTIPOCHI U APYTOE), YMEHHE B3aUMO/ICHCTBOBATh C COLIMATTbHBIMU HHCTUTYTaMH B COOTBETCTBHUH C X
(GYHKIUSMU ¥ HA3HAYCHUEM;

2) NaTPHOTUYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON TPAKIaHCKON HICHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHKH, LIEHHOCTHOE OTHOILUEHUE K JOCTHUKEHUSM POCCUUCKUX
MAaTeMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOM IIKOJIbI, UCIIOJIb30BAaHUE ATUX JOCTUKEHUUN B IPYTHUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoia, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO IMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JTOCTHIKEHUN HayKU
U 1eSITEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOIO BKJIAJ[a B IOCTPOEHHE YCTOMYMBOrO OyayIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOUas 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3a/lay, pPELIEeHUM, paccyXIeHUH, BOCHPUMMUYUBOCTH K MaTEMaTHMYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢puznveckoro BocnuTAHUA:

c(OpMUPOBAHHOCTh YMEHHUS MMPUMEHATH MATEMATUYECKUE 3HAHUS B MHTEPECax 3I0POBOTO U
6e3o0macHOro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (30pOBOE MUTAHHE,
cOamaHCUPOBAaHHBINA PEXKUM 3aHATHI M OTIbIXA, PEryJspHas pu3nyeckasi akTUBHOCTh), pU3NUYECcKoe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN JESITENIBHOCTHIO;

6) TPY10BOro BOCIIUTAHUS:

TOTOBHOCTb K TPYJZly, OCO3HaHHME LIEHHOCTU TPYIOJIO0MS, MHTEPEC K pa3udHbIM cdepam
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poeCCHOHATTLHON JCSATENbHOCTH, CBS3aHHBIM C MaTeMaTHKOW W e€ TPUIOKCHUSMH, YMCHHE
COBEpIIATh OCO3HAHHBIN BBHIOOP Oymymieil mpodecCuu U peaan30BhIBaTh COOCTBEHHBIC )KH3HECHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATEeMAaTHUYECKOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO HA
MPOTSDKEHUHM BCEH YKM3HH, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHUYECKUX 3a1ad
MaTeMaTHYeCKOU HaNPaBICHHOCTH;

7) 3K0JIOTHY€ECKOT0 BOCIIMTAHUS:

c()OPMUPOBAHHOCTh  JKOJOTHYECKOH KYIbTYphl, TOHUMAaHUE BIUSHUS COIHMAILHO-
HSKOHOMHYECKUX TPOILECCOB HA COCTOSHUE NPUPOAHONH M COIHAIBHOW CpeIbl, OCO3HAHHE
r7100aIBHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM, OpUEHTANUs HA IPUMEHEHNE MaTeMaTHYECKUX
3HAHUU JIJIS PEIICHUS 33124 B 00JIACTH OKPYKAIOIICH CpeIbl, INTAHUPOBAHUE MTOCTYITKOB M OIIEHKH UX
BO3MOXKHBIX ITOCJICJICTBUH JIJIsi OKPYKAFOIICH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIICCTBEHHOMN MPAKTUKH, MOHUMAHHE MAaTEMAaTUYECKOW HAYKU Kak c(hephl YemoBeuecKoi
JESATEIILHOCTH, OTANlOB €€ Pa3BUTUS U 3HAYUMOCTH ISl PA3BUTHS [IMBHJIN3AIIAN, OBJIAJICHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYeCKOH KyJIbTYpPOH Kak CpEACTBOM IIO3HAHHSI MHpa, TOTOBHOCTB
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIPHOCTh WHAUBUIYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHUBEPCATbHBIE yueOHbIe NelicTBUs Ba3oBble jornyeckue aeiicTBus:

BBISIBJISITH W XapaKTEpHU30BaTh CYIIECTBEHHbIC TMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATH, OTHOLIEHUI MEXy MOHATUAMU, (DOPMYITHPOBATH ONpPEACTICHUS TOHITHI, YCTaHABINBATh
CYIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS I OOOOIICHHUS M CPaBHCHHS, KPUTCPUU
MIPOBOIMIMOTO aHAJIH3a;

BOCIIPUHUMATh, (QOPMYIUPOBATH M MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTENbHBIE H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITH MaTeMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOPEUYUS B (akTax,
JTAHHBIX, HAOTFOJICHUSX ¥ YTBEPXKICHUSX, TIpeyIaraTh KPUTCPUH JJIS BBISABICHHS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYUHIA;

JIeNaTh BBIBOJABI C HUCIOIB30BAHHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUSHUH 110 aHAIOTHH;

MIPOBOJIUTH CAMOCTOSTEIILHO JIOKA3aTeNILCTBA MAaTEMAaTHUSCKUX YTBEPKACHUN (TIPSIMbIC B OT
MIPOTUBHOTO), BEICTPaBaTh APTyMEHTAIINIO, IPUBOIUTE IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATH CITOCO0 permeHust ydeOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUSI,
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BbIOMpaTh HanboJiee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme AeiiCTBUS:

UCTIOJIB30BaTh BOIIPOCHI KaK MCCIEIOBATEIbCKHI MHCTPYMEHT MO3HAHUA, (OPMYIHPOBATH
BONIPOCHL, (UKCHUpYIOIIME MPOTUBOpEYHE, MpoOJieMy, YCTaHABIMBaTh HCKOMOE U JIaHHOE,
(dbopMUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IPOBOAMTH  CAMOCTOSATENbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, SBJICHUS, MPOIECcCa, BBISIBICHUIO
3aBHUCHUMOCTEH MeXIy 00beKTaMu, SIBICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIICHUS U BBIBOJBI MO pe3ylibTaTaM IPOBEAEHHOIO
HAOJIOCHNS, UCCIIEOBAaHMS, OIEHUBATH JTOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTATOB, BBIBOJOB U
000011IEeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, @ TAK)KE BBIIBUTATH MIPEANIOIOKEHHS O €T0
Pa3BUTUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISBJIITH ACPUIUTH WHOOPMAIIMH, TAaHHBIX, HEOOXOUMBIX JUISI OTBETa HA BOMPOC W JUIS
pellIeHus 3a/1auH;

BbIOMpaTh HMHQOpPMAIMIO M3  HCTOYHMKOB  PA3IMYHBIX THUIOB, AaHAJIU3UPOBATh,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS;

CTPYKTYpUPOBaTh HH(POPMAIIHIO, PEJCTABIATH €€ B PA3IUYHBIX (popMax, UILUTFOCTPUPOBATH
rpadguyecku;

OIICHUBATh HAAEKHOCTh HH(DOPMAILIMY TTO CAMOCTOSTENIEHO CPOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMmyHHnKaTHBHBIE YHHBepPCcaJbHbIE yueOHble AeiicTBUA O0enue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKIEHUS B COOTBETCTBUM C YCJIOBUSIMU U LEISMHU
OOIIeHHsI, SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOK) TOUKY 3PEHHUS] B YCTHBIX U MHCHbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y pEUICHUs 33a]1a4l, KOMMEHTHUPOBATh MOJIYYEHHBIH pe3yJIbTaT; B
XoJie OOCYKIeHHs 3a7jaBaTh BOMPOCHI MO CYIIECTBY OOCYXJ1aeMOM TeMbl, MPOOIEMBbI, peraeMoit
3a/1aud, BBICKA3bIBaTh WJICH, HAIlCJICHHBIE HA TOWCK PEIICHHS, COMOCTABISATH CBOU CYXICHHUS C
CYXKICHHUSIMH APYTUX YYaCTHUKOB TUAIIOTa, OOHAPYKUBATh Pa3IU4Ue U CXOICTBO

MO3UIHI, B KOPPEKTHOU (hopme (HOpMyIHpOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PEe3yibTaThl pEHICHUs 3aJayd, SKCIIEPUMEHTa, HCCIIEIOBaHUS, IMPOEKTa,
CaMOCTOATENIHO BBHIOMpaTh (POpMAT BHICTYIUICHUS ¢ YUETOM 3a/a4 MPE3CHTAIIUH U 0COOEHHOCTEH

ayIUTOPHUHU.
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PeryasiTuBHble yHUBepcaJbHbIe yueOHbIe AeiicTBUs CaMoopraHu3amnus:

COCTaBJIATh IUJIAH, AITOPUTM pELICHHS 3a7adyd, BbIOMPATh CIOCOO peleHus ¢ y4ETom
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb M KOPPEKTHPOBAThH
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIN HHTEJIEKT:

BJIQJICTh HABBIKAMH MO3HABATEIHLHON PeqUIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUU U
MBICIMTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
npolecca 1 pe3yJibTaTa pelieHuss MaTeMaTHYeCKON 3aaui;

IpPEIBUIETh TPYIHOCTH, KOTOpbIE MOI'YT BO3HHUKHYTb IPH pEIIEHUM 3aJauyd, BHOCUTb
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIbCTB, JAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJIbTaTa LeJId U YCIOBUIM, OOBIACHATh MPUUUHBI TOCTUKECHUS
WIA HEJAOCTHXKEHMS pPEe3yJibTaTOB JIEATEIbHOCTH, HAXOAWTh OWIMOKY, JaBaTb OLIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEJbHOCTD:

IOHUMAaTh M MCIIOJIb30BaTh NPEUMYLIECTBA KOMaHJIHOW M MHIMBHIYaJbHOH pabOThl HpHU
peleHny yueOHBIX 3a/1a4, IPUHUMATh L[eJIb COBMECTHOM JesTeIbHOCTH, INIAHUPOBATH OPraHU3alHI0
COBMECTHOI pabOThl, paclpeneisTh BUIbl paboT, JOrOBapUBAThLCS, 00CYkKAAaTh IPOLECC U PE3ybTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CykIeHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BHIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JACUCTBUS C APYTUMHU
YJIeHaMU KOMaHJbl, OLEHUBaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIbTATbBI

K xoHmy oOyuenus B 10 kiacce oOyuaromuiics MOJYYUT CIEAYIOLIME MpeAMETHbIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOro Kypca «Anredpa M Hayaia
MaTeMaTHYECKOro aHaJIN3ay:

Yuciia ¥ BbIYMCTICHNUA:

CBOOOJTHO ONEpPHPOBATH MOHATUSAMH: PAMOHAIBHOE YHCIO, OECKOHEUHas: MepHouecKas
IpoOb, TPOLEHTHI, UPPALMOHAIEHOE YHCII0, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTENbHBIX YUCEIL,
MOJTyJIb A€HCTBUTEIBLHOTO YUCTIA;

OPUMEHATHh JPOOU M MPOLEHTHI IS peIlieHHs MPUKIAJHBIX 33a4 U3 Pa3IUYHBIX OTpacien
3HaHUH U PeaJbHOMN KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, TpPaBUJAa OKPYTJICHUS, MPUKHUIKY M OLICHKY
13



pe3yabpTaTa BEIYUCICHUN;

CBOOOJTHO ONEpUPOBATh IOHSATHEM: CTENEHb C LEJNbIM II0Ka3aTeleM, HCIOIb30BaTh
NOIXOAANIYI0 (GOpMYy 3amHCH JEHCTBUTENBHBIX YWCEN I PELICHHS TNPaKTHYECKUX 3a1ad U
MPEACTABICHUS JAHHBIX;

CBOOOJHO OMNEpUpOBaTh MOHATHEM: apu(METHUYEeCKHil KOpeHb HaTypallbHOM CTEHeHH;
CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTelEM;

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: JOTapU(PM UHUCIA, JACCATHYHBIE W HATypaJbHbIC
JIOTapU(MBI;

CBOOOJHO ONEpUPOBATH IMOHATUSMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC YHCIIOBOIO
apryMeHTa;

OIEPHUPOBATH OHATUAMU: APKCUHYC, APKKOCUHYC U aPKTaHI€HC YHUCIOBOT0 ApIyMEHTA.

YpaBHeHHs M HEPaBEHCTBA:

CBOOOZHO OMEpPUPOBATH MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YPaBHEHUs U YPABHEHUSA-CIIEACTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHSTh pa3JIMYHbIE METOJbl PELIEHUS paAlUOHAJIbHBIX U JIPOOHO-pallMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JJIs PEIICHUSI HEPABEHCTB;

CBOOOZHO OMEpUPOBATh MOHSTUSIMHU: MHOTOWIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
1enbIMU KO3 UIIMEeHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSTH JIeJIEHHE MHOTOUIEHa Ha MHOTOWIEH C
ocTaTKkoM, TeopeMy be3y n reopemy Buera s pemienus 3aaay;

CBOOOJTHO ~ ONEpUPOBaTH MOHATUSAMHU: CUCTEMa JIMHEWHBIX ypaBHEHHWH, Marpula,
OIIPEAEIUTEND MATPULIBI 2 X 2 ¥ €70 TEOMETPUUYECKUI CMBICT, UCIIOIb30BaTh CBOICTBA ONPEAEIUTEIS
2 X 2 1Jid BBIYMCIIEHUS €r0 3HaYCHUs], IPUMEHSTh ONPENEIUTENH AJIsl PEILIEHUS] CUCTEMbI JIMHEHHBIX
YpPaBHEHUH, MOJEIMPOBATH PEAJIbHBIE CUTYAllMHM C ITOMOINBID CHUCTEMBI JIMHEHHBIX YPaBHEHUH,
HCCIIEA0BATh MMOCTPOECHHBIE MOJEIH C IOMOIIbI0 MAaTPUL] U ONPEACIIUTENEH, UHTEPIPETUPOBATD
IIOJIyYEHHBIIN pe3yJbTar;

HCIIOJIb30BaTh CBOMCTBA ACUCTBUI C KOPHSAMU /7Sl peoOpa30oBaHUsl BbIPAKEHUH; BBITTOIHSTD
MpeoOpa3oBaHUs YHCIOBBIX BBIPAKEHUH, COJIEP)KALIUX CTENEHU C

paloHaIbHBIM I10KA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA JOrapru(pMOB 1Jisi IpeoOpa30BaHus Jorapu(pMUUIECKUX BBHIPAKECHHIA;

CBOOOJHO ONEPUPOBATh OHATHUAMU: UppaIlOHAIbHbIE, TOKa3aTeNbHbIE U JJorapuMuueckue
YpPaBHEHUs, HAXOJWTh MX PEHICHUS C MOMOINBI PABHOCWIBHBIX NEPEXOJOB WM OCYIIECTBIISISA
IIPOBEPKY KOPHEW;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYEeckHe  GopMyidbl Ui IpeoOpa3oBaHUs

TPUTOHOMETPUYECKHUX BBIPAXKEHUN;
14



CBOOOZHO OMEpUpPOBATh IMOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00X0AUMBbIe (POPMYJIBI IJIsl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJICIIMPOBATh PeabHbIC CUTYallMH Ha SI3bIKE AITeOpbl, COCTABIIATH BBIPAKEHUS, yPAaBHEHHUS,
HEPaBEHCTBA [0 YCIOBUIO 3a/1a4H, UCCIIEI0BATh MOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM allliapara
anreopsl.

DyHKUUHA U rpadpuKu:

CBOOOJTHO ONEpUPOBATh MOHATHAMU: (DYHKIHUSA, CIOCOOBI 3agaHus (QPYHKUUH, B3aUMHO
oOpatHble (PyHKIMH, KOMIO3WIMA (YHKIHMH, Tpaduk (QYHKIUH, BBITOJHATh 3JEMEHTApPHBIC
npeoOpa3zoBanus rpaduKoB QyHKIIHIA;

CBOOOJTHO ONEpPUPOBATh TOHATHSIMU: OOJACTh ONPEACICHUS W MHOXKECTBO 3HAYCHHUI
¢byHKIMH, HYIW QYHKINHU, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOJHO OMEpUPOBATh MOHATHSMH: UYETHbIE W HEYETHbIE (DYHKIHMH, NEPUOAUYECKUE
GyHKIIUM, TPOMEXKYTKM MOHOTOHHOCTH (QYHKIUM, MAKCUMyMbl M MUHUMYMBI (DyHKIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHNE (PYHKIIMU HAa IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TOHATHSAMHU: CTENeHHass (YHKIHS C HATypaIbHBIM U IEJIBIM
MoKasaresiem, rpaguk cTereHHON (YHKIUU ¢ HaTypajIbHBIM M IIEJIBIM MTOKa3aTeneM, rpaduk KOpHs
N-0# CTeNeH! Kak PYHKIMHU 0OpaTHON CTETNEHU C HATypallbHbIM IIOKa3aTelNeM;

ONEpPHPOBATH TOHATUSAMH: JIMHEHHAs, KBaJIpaTU4Has W JPOOHO-TMHEWHas (yHKIHH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(hUKOB;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: IOKa3aTelbHas W Jorapudmuyeckas (QpyHKIUH, UX
CBOICTBA U TpadMKH, UCIIOIB30BATh UX I'padUKH ISl pEIICHUS YPaBHEHUN;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMH: TPUTOHOMETPHUYECKAss OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUECKUX (DYHKIIMIA YHACIOBOTO apTryMEHTa;

UCMOJb30BaTh Ipaduku (QyHKIUM A7 MCCleoBaHMs NPOLECCOB M 3aBUCUMOCTEH Mpu
peleHnH 3a7ad M3 JpyruxX y4eOHBIX NPEJAMETOB M pPEeaJbHOM JKU3HHU, BBIpakaTh (GopMyiIaMu
3aBHCUMOCTH MEX/y BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAIN3A:

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: apupMeTHdecKas MU TeoMeTpHuecKas Mporpeccus,
0ecKOHeuyHO YOBIBaIOIIas reoMeTpuyecKas Mporpeccusi, JUHEHHBI M 3KCIIOHEHIUAIBHBIA pOCT,
(dbopMyIa CII0KHBIX TPOIIEHTOB, UMETh MPEICTABIICHHE O KOHCTAHTE,

UCTIONIB30BaTh MPOTPECCHU Ui PEIIeHHs] pPEealbHBIX 3a7ad TMPHUKIAJIHOTO XapakTepa,
CBOOOJHO ONEpUPOBATh MOHATHUSMH: MOCJIEI0BATEIbHOCTb, CIIOCOOBI 3aJaHMS

M0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHWYEHHBIE IOCIIEOBATEIILHOCTH, MOHUMATh

OCHOBEI 3apOKACHUA MaTEMATUYCCKOT'O aHAJIM3a KaK aHalln3a OCCKOHEYHO MaJlbIX;
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CBOOOJTHO ONEpUPOBaTh MOHATHSAMHU: HENpPEpbIBHbIE (DYHKIMH, TOUKH DPa3pblBa rpaguka
(byHKIMH, aCHMOTOTHI Tpaduka GyHKIUH;

CBOOOJTHO OMEpHpPOBATh MOHATHEM: (YHKIHS, HENpepbIBHAs Ha OTpe3Ke, NPUMEHATh
CBOWCTBA HENPEPBIBHBIX (PYHKLUH JUIsl pellieHHs 3a1a4;

CBOOOZIHO  ONEpUPOBATh IOHATUAMH: TIepBas M BTOpas IPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKINY;

BBIYUCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIO3HUIUHU IBYX (DYyHKIIHIA,
3HATh IPOU3BOHbIEC FTIEMEHTAPHBIX (DYyHKIIHIA;

UCIOJIb30BaTh FEOMETPUYECKUN U (PU3NYECKUIA CMBICI IPOU3BOIHON AJIS peLLICHUs 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOZHO ONEpUPOBATH IOHATUSAMHU: MHOXKECTBO, OIEpallMd HaJl MHOXXECTBAMU;
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar Jiisi OlMCaHUs peaibHbIX POLIECCOB U

SBJICHUH, IPH PEILICHUH 33124 U3 JPYTUX yUEOHBIX MPEIMETOB;

CBOOOZHO ONEpPUPOBATH MOHATHSIMH: OIPEAEICHUE, TEOopeMa, YpaBHEHUE-CIIEJCTBHE,
CBOMCTBO MaTeMaTUYECKOT0 OOBEKTA, 10KA3aTEIbCTBO, PABHOCHIIbHBIE YPABHEHMSI U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiiacce oOydYaromiuiicss MONYyYUT CIEAYIOLIUME MPEAMETHBIC
pe3yabTaThl MO OTIENBHBIM TeMaM paloueil mporpammbl y4eOHOro Kypca «Amnrebpa M Haudana
MaTeMaTHYECKOI0 aHaJIN3ay:

Yuciia ¥ BHIYUCICHUS:

CBOOO/THO ONIEPUPOBATH MOHATUAMU: HATYpPAIIbHOE U 11E€10€ YUCII0, MHOXKECTBA HaTypalIbHBIX
U LEJBIX YUCElNl, UCIOIb30BaTh NMpu3Haku AennMoctd nensix uncen, HOJ[ nu HOK naTypanbHbIX
qucen JJIs peleHus 3a1a4, IPUMEHATh alnroput™ EBknnna;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTaTKa 10 MOIYJIIO, 3alIMChIBATh HATypaJbHbIE YHCIa B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO OMNEpUPOBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIO UM MHOXECTBO KOMIUIEKCHBIX
qucesl, MPEACTaBIATh KOMIUIEKCHBbIE YMclia B alreOpandyeckoidl U TpUTOHOMETpudeckoi (opme,
BBITNIOJHATH apu(METHYECKUE ONEpalluy ¢ HUIMH U U300pakaTh Ha KOOPJUHATHON TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/THO ONIEPUPOBATH NOHATHUSAMH: HUPPALMOHATbHbIE, I0KA3aTeNIbHbIE U JIorapu(MUIECKUe
HEPAaBEHCTBA, HAXOAUTh UX PEILIEHUS C TOMOUIbIO0 PABHOCHIIBHBIX IIEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEH MPH perIeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OMEpUpPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATh
HE00X01uMBbIe (POPMYJIBI TSl pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: CUCTEMa M COBOKYIHOCTb YPaBHEHHUW M HEPaBEHCTB,
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PAaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOAUTh PEIICHUS CUCTEMBI M COBOKYIHOCTEH

panMoHANBHBIX, UPPALMOHATIBHBIX, TIOKA3aTEIbHBIX U JOrapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB;
pemiatb  palMOHAJbHBIC, HWpPpAlMOHAIBHBIE, MOKa3aTeJIbHbIE, JOrapuPMHUUYECKHE U

TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep Kallle MOYJIN U NTapaMeTpBbl;

NPUMEHSTh TpaduuecKre METO/IbI IJIsl PEIICHUs YPaBHEHUI U HEPABEHCTB, a TAKXkKe 3aj1au C
napaMeTpamy;

MOJIEJIMPOBATh peallbHbIE CUTYaIlMH Ha SI3bIKE aJlre0Opbl, COCTaBIISITh BHIPDAYKEHUS, YPaBHEHMSI,
HEpPAaBEHCTBA W MX CHUCTEMbI II0 YCJIOBHI 3aJadyM, MCCIEI0BaTh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapara anreOpbl, HHTEpIPETUPOBATh MOJYUCHHBIN pe3ynbTar.

DYyHKIUUH U rpadpuKu:

CTPOUTH TpapuKH KOMIO3MIUU (PYHKIUH C TMOMOUIBIO 3JEMEHTApHOTO HMCCIENOBAaHHUS M
CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH reoMeTprueckre o0pa3bl YpaBHEHUI U HEPABEHCTB Ha KOOPAUHATHOW IUIOCKOCTH;
CBOOO/ZIHO ONEpUPOBATH MOHATUSAMU: TIpaUKH TPUTOHOMETPUUYECKUX (QYHKLUMHA; NPUMEHSATh
(GYHKIMU 7151 MOAETTHMPOBAHUS M UCCIIEOBAHUS PEATbHBIX MTPOIIECCOB.

Hauvana mareMaTH4ecKOro aHajm3a:

UCMOJNb30BaTh  MPOM3BOJIHYIO JUIA HUCCIEAOBaHUS (PYHKUIMH HAa MOHOTOHHOCTH H
SKCTPEMYMBI;

HaXOAWTh HauOoiblllee U HaUMEHbIlee 3Hau€HUs (PYHKIMM HENpPEpPhIBHOM Ha OTPE3KE;
HCIOJIb30BaTh MPOU3BOJHYIO Ul HAXOKIEHUS HAWIY4YILEro PEelIeHHs B NPUKIAIHBIX, B

TOM YHCJIE COLMAIBHO-DKOHOMUYECKUX, 3a7adax, A ONPEAEICHUS CKOPOCTH U yCKOPEHUS
mpolecca, 3a1aHHOro GopMyJIoil uiu rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHIAMU: MEPBOOOpa3Hast, ONpeneaEHHbI UHTErpaji, HaXOAUTh
NepBOOOPa3HbIE 3JIEMEHTApHBIX (GYHKIMI U BEIYUCIATH HHTErpal 1o ¢popmyne Hetorona- JleltbHuna;

HaXOJUTh MJIOLIAIU MIOCKUX (PUTYDP U 0OBEMBI TEJ ¢ IOMOIIBIO MHTETpaa,;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIUPOBAHUU Ha MPUMEpPE COCTABIICHUS
mudpepeHInaTbHBIX YPaBHEHUI;

pewath MpUKJIaJHbIE 33Jaud, B TOM YHCIIE COLMAIbHO-?KOHOMHYECKOTO U (PU3HUECKOTrO

XapakTepa, CpeACTBAMU MAaTECMATUUCCKOT'O aHAJIM34a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Kosyecrso uacos JaeKTpoHHBIe (IN(POBHIE)

Ne n/m HaumeHoBaHue pa3aesioB H TeM KoHTpOIbHEIE 06pa3oBaTeNLHbIE PECYPCh
HPOrpaMMbl Bceero paGoTh:
MHOX€eCTBO AEHCTBUTEIbLHBIX YHCEN. bu6mmoreka LIOK https://m.edsoo.ru/

1 MHorowieHsl. PanmoHalIbHbIE YpaBHEHUS 24 1
1 HepaBeHCTBA. CHCTEMBI TMHEHHBIX
YpaBHEHU I

) @®yukuuu 1 rpagpuku. CteneHHas QyHKuus 12 | bubnuoreka [{OK https://m.edsoo.ru/
C IICJIBIM ITOKAa3aTeieM
ApudpmeTnueckuili KOpeHb n-oi bubnuoreka [{OK https://m.edsoo.ru/

3 creneHu. MppanmoHalbHbIE yPABHEHMS 15 1

4 [TokazarensHas ¢pynkius. [lokasza- 10 bubmuoreka [{OK https://m.edsoo.ru/
TeJIbHBIC YpaBHEHUS

5 Jlorapudmuueckas Gyukius. Jlo- 18 1 bubnuoteka [{OK https://m.edsoo.ru/
rapuMHUIeCKre YpaBHEHUS

6 TpuronomeTpruecKkue BEIPAXKECHHS 1 ” 1 bubnuoteka [{OK https://m.edsoo.ru/
ypaBHEHUS

7 [TocnenoBaTeabHOCTH U IPOTPECCUH 10 | +BIIP bubnuoreka [{OK https://m.edsoo.ru/

2 HenpepoiBubie ¢pynkium. [TponsBoaHas 20 | bub6muoreka LIOK https://m.edsoo.ru/

9 [ToBTOpeHme, 0600IIeHNE, CUCTE- 5 5 bu6mmoreka LIOK https://m.edsoo.ru/
MaTHU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 136 9
I'PAMME




11 KJIACC

KonuuyecTBo yacos
Ne i/ HaumenoBanue pa3ae/ioB U TEM KOHTPO_]]],H],]Q 3JICKTpOHHI)Ie (]_[]/I(prBbIe)

TpOrpamMmel Beero paGoThI o0pa3soBaTesIbHBIE PeCcypehbl

1 HccnenoBanue GyHKIUH ¢ TOMOIIBIO ” 1 but6mmoreka LIOK https://m.edsoo.ru/
MIPOU3BOIHOMN

) [leppoobpasnas u iTerpar 2 1 but6mmoreka LIOK https://m.edsoo.ru/
['paduku TPUrOHOMETPUUECKUX bubnnoreka L{OK https://m.edsoo.ru/

3 bynkuii. Tpuronomerpuueckue 14 1
HEPaBEHCTBA

4 WppauroHanbHble, IOKa3aTeIbHbIE U 4 1 bubnnoreka L{OK https://m.edsoo.ru/
norapu(MHIECKUE HEPABEHCTBA

5 KoMILIEKCHELE THeia 10 | bubmnorexa IHOK https://m.edsoo.ru/

6 HarypastbHbIe H eI Mo 10 1 bubmuoreka [{OK https://m.edsoo.ru/
CucTembl palluOHATIBLHBIX, UppaITU- bubnmnoreka [{OK https://m.edsoo.ru/

7 OHAJIBHBIX MTOKA3aTENbHBIX U JIOTa- 12 1
pudMHUYECKUX ypaBHEHUN

g 3anaun ¢ napaveTpam 16 | bubmuoreka [{OK https://m.edsoo.ru/

9 [ToBTOpEHHE, o60€imeHHe, CHcTe- 16 2 4 UK but6mmoreka [IOK https://m.edsoo.ru/
MaTHU3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 136 9

I'PAMME




INIOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

KoimnyecTBo yacoB Mara DJIeKTPOHHbIE HH(PPOBHIE
Ne H3Yy1CHHUS o0pa3oBaTe/IbHbIE PeCypChl
Tema ypoka
n/n
Beero Konrtpoasuble | IlpakTnuyeckue aan DakT
padoThI padoThI
. MHOXeCTBO, OTiepaluu Ha/l . 0 0 https://resh.edu.ru/subject/51/10/
MHOKECTBaMH U MX CBOICTBa
2 Juarpammsl Diinepa-Benna 1 0 0 https://resh.edu.ru/subject/51/10/
3 IIpumeHneHne TeopeTuko- : https://resh.edu.ru/subject/51/10/
MHO’KECTBEHHOTI0 amrapara JJis 0 0
peleHus 3a1a4d
PanmonanpHbIE UnCa. https://resh.edu.ru/subject/51/10/
4 OOBIKHOBEHHBIE U JIECATUYHBIE 1 0 0
IpoOu, MPOIIEHTHI, OECKOHEY-
HBIE TIEPUOANYECKUE IPOOH
PanmonansHble yncna. https://resh.edu.ru/subject/51/10/
5 OOBIKHOBEHHBIE U JIECITUYHBIE 1 0 0

JpoOH, IPOTICHTHI, 0ECKOHEUHBIE
epuoaNIecKue Jpoou



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/

[Ipumenenue apooOeit ¥ IPOIEHTOB

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

6 JUTSL pEIICHUS IPUKITATHBIX 3324
. [Tpumenenue npoOeii 1 IPOLIEHTOB https://resh.edu.ru/subject/51/10/
JUTSL PEIISHUS TIPUKIIAIHBIX 3a/1a4
g JleficTBUTEIbHBIC YUCIIA. https://resh.edu.ru/subject/51/10/
PanmonanbHblie n
UppaIMOHATILHBIC YHCIIA
9 ApudmMernueckue onepammu ¢ https://resh.edu.ru/subject/51/10/
JCHCTBUTEIILHBIMU YHCIIAMU
0 Mopynb 1eliCTBUTEIBLHOTO https://resh.edu.ru/subject/51/10/
YHUCJa ¥ €ro CBOMCTBA
o ApudmeTHIecKue oreparmm ¢ https://resh.edu.ru/subject/51/10/
JNCHCTBUTEILHBIMH YUCIIAMU
0 Mopynb neliCTBUTEILHOTO https://resh.edu.ru/subject/51/10/
YHClia U €T0 CBOICTBA
[TpuGnMKEHHBIC BEIYUCICHHUS, https://resh.edu.ru/subject/51/10/
11 MIpaBUJIa OKPYTIICHUS, IIPUKH]IKA 1
OIIEHKA pe3yJIbTaTa BEIYMCICHUN
OCHOBHBIE METO/IbI pEIICHUS https://resh.edu.ru/subject/51/10/
12 LENBIX U JPOOHO-PAIMOHATBHBIX
ypaBHEHUI 1 HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/51/10/
13 IENBIX U IPOOHO-PAITIOHATBHBIX

YpaBHEHUI U HEPABEHCTB



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

14

OCHOBHBIE METO/IbI pELICHUS
LENBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUI 1 HEPABEHCTB

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

15

MHorousiaeHsl OT OJJHOU
nepemeHHou. Jlenenue
MHOT'0O4JIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

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

16

MHOTO4JICHBI C TETBIMU
kodpunmrentamu. Teopema Buera

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

17

Pemenue cucteM JIMHENHBIX
YpaBHEHHI

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

18

Pemrenue cucreM TMHENHBIX
YpaBHEHHI

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

19

Martpuiia CUCTEMBbI TUHEHHBIX
ypaBHeHu. Onpeaenurens
MaTpHIIbl 2X2, €r0 TEOMET-
PUYECKUI CMBICII U CBOMCTBA;
BBIYMCJICHHE €0 3HAYCHHS

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

20

Ornpenenurens MaTPUIIBI 2X2, €ro
TEOMETPUYECKUN CMBICIT 1
CBOMCTBA; BEIYUCIIEHUE €T0
3HAUYEHUS

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

21

[Ipumenenue onpeaenuTens s
pEIICHUSA CUCTCMBI JIMHENHEBIX
YpaBHEHUI

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/

22

Pemenue npukiiagHbIX 3a71a4 C
MTOMOUIBIO CUCTEMBI JINHEHHBIX
YpaBHEHU

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

23

Pemenne npuknaaHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

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

24

KonTponbHas pabora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"

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

25

OyHKIWHS, CIIOCOOBI 3aJaHUS
byHKIUH.

B3aumHO 00paTHbIC QYHKITHH.
Kommosumus ¢yHKImi

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

26

I'paduk pyHxmm.
DnemMeHTapHbIe TPeoOpa3oBaHUs
rpaduKoB PyHKIHIA

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

27

O6mactb onpeiesieHust u
MHO>KECTBO 3HAYEHUH (QyHKIUU.
Hynu ¢pynknuu. IpomexxyTkn 3Hak
IIOCTOSIHCTBA

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

28

YeTHble U HeUCTHBIE (DYHKIINU.
[lepuonnueckue GyHKINU.
[IpomexyTku

MOHOTOHHOCTH (PYHKLIUU

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/

29

MaxkcuMyMbl 1 MUHUMYMBI
GbyHKIIUN.

Haubonbiiee u HanMeHbIee
3Ha4YeHUe (PYHKUIUHU HA
MIPOMEXKYTKE

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

30

JIluneitnas, KBaipaTU4Has U
IpOoOHO- MuHEeHHas (yHKITUN

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

31

DeMeHTapHOE UCCIICIOBAHKE U
MOCTPOCHHE I'PahUKOB ITUX
byHKIMI

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

32

DneMeHTapHOE UCCIICIOBAHNE U
MOCTPOEHHE TPAPUKOB ITHX
byHKIUI

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

33

CreneHs ¢ O CJIBbIM I1OKAa3aTCICM.

bunom HeroroHna

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

34

CreleHs ¢ 1eJIBIM II0Ka3aTeIEM.
bunomMm HeroroHa

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

35

CrenenHast QyHKIUS C
HATYPaJbHBIM U LIETBIM
nokasarenem. E€ cBoiicTBa u

rpaduk

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

36

KonrtponbHas paboTa:
"Crenennas QpyHk- uus. E¢
cBolicTBa U rpaduk"

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/

37

Apudmernieckuil KOpeHb
HAaTypaJIbHOW CTEIIEHU U €ro
CBOMCTBA

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

38

Apudmerndeckuii KOpeHb
HaTypaJbHOMN CTETIEHU U €T0
CBOMCTBA

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

39

[Tpeobpa3oBaHUs YUCITOBBIX
BBIPAKECHUH, COAEPIKALLUX
CTENEHU U KOPHHU

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

40

[Ipeobpa3oBaHUs UNCITOBBIX
BBIpXKEHUH, COIepKAIIUX
CTENEHU U KOPHU

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

41

[IpeoOpa3oBaHUs YMCITOBBIX
BBIPA)KECHUH, COAEPIKALUX
CTEIIEHU U KOPHU

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

42

HppaunoHanbHble  ypaBHEHHMS.
OCHOBHBIE METOJBl PELICHUS
UppalMoOHAIbHBIX YpaBHEHUIH

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

43

WppatmonansHble ypaBHEHUSI.
OcHOBHEIE

METO/IbI PELICHHS
HMPPALMOHAIIBHBIX YPABHEHUN

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

44

HppanmonaibHble ypaBHEHHUS.
OcHOBHEIE

METOABI peHIeHI/ISI
HMPPALMOHAIIBHBIX YPABHEHUN

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/

45

PaBHOCHIIbHBIE TTIEPEXO/IbI B
pelIeHUU UppaIMOHAIBHBIX
YpaBHEHU

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

46

PaBHOCHIBHEIE Nepexoanl B
PEIICHUN UPppalluOHAJIbHBIX
YpaBHEHUU

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

47

PaBHOCHIIBHBIE IEPEXO/IbI B
peLIeHUH UPPALMOHATBHBIX
ypaBHEHUH

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

48

PaBHOCHIBHEIE Iepexoanl B
PEIICHUN NPppalluOHAJIbHBIX
YpaBHEHUI

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

49

CaoiicTBa 1 rpaduk KOpHS n-oit
CTENEeHU

KaK ()yHKIIMU OOpaTHOH CTeTeHU
C HaTypaJbHBIM ITOKa3aTeIeM

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

50

CaoiicTBa 1 rpaduK KOpHS n-
Ol CTeNeHH KaK PYHKIMU
00paTHO¥ CTETIeHH ¢
HATYPaJIbHBIM ITOKa3aTeIIeM

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

51

Kontponbnas pabora: "CBoiicTBa 1
rpapuk

KOPHSI N-Oil CTETIEHMU.
WppanmonanbHblie ypaBHEeHHS"

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

52

Crermens ¢ palluOHAJIbHBIM
IIOKAa3aTelIeM B €¢ CBOMCTBA

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/

53

Crenenb ¢ pallioOHAIbHBIM
IIOoKa3aTejIeEM U €€ CBOMCTBA

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

54

Cremnenb ¢ palioOHAIbHBIM
IIOKAa3aTeJIEM U €€ CBOMCTBA

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

55

[TokazarenpHast QyHKIHUSA, €€
CBOWCTBA U rpauk

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

56

Hcnons3oBanue rpaduxa
(byHKIMU [T pelIeHUs
YpaBHEHUI

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

57

Hcnons3oBanue rpaduka
(byHKIMU [T pelIeHUs
YpaBHEHUI

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

58

IToxa3aTennHbIle YpaBHCHMU.
OCHOBHEBIE MCTOAbI PCUHICHHA
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

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

59

ITokazaTenbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PEIICHUS
ITOKA3aTENIbHBIX YPaBHEHU N

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

60

ITokazaTenbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PEIICHUS
[IOKa3aTeIbHBIX YPABHEHUN

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

61

KonrtponbHas paboTa:
"IToxa3zaTenbHast QyHKIHSL.
[TokazarenbHble ypaBHEeHUS"

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

62 Jlorapudwm grcna. CBoicTBa https://resh.edu.ru/subject/51/10/
norapudma
63 Jlorapudm gucna. CBoiicTBa https://resh.edu.ru/subject/51/10/
norapudma
64 Jlorapudm yucna. CBoiicTBa https://resh.edu.ru/subject/51/10/
norapudma
65 JleCATHYHBIE ¥ HATypalIbHBIE https://resh.edu.ru/subject/51/10/
norapuMeI
66 JlecsITHYHBIE ¥ HATYpaIIbHBIE https://resh.edu.ru/subject/51/10/
norapuMeI
[IpeoOpazoBaHue BEIPAKCHHIH, https://resh.edu.ru/subject/51/10/
67 COZIepIKaIKX JIOrapu(pMbl
[IpeoOpazoBanue BEIpakeHUH, https://resh.edu.ru/subject/51/10/
68 CoJIeprKalIHX JOrapupmbl
6 [IpeoOpa3oBanue BoIpaKeHUH, https://resh.edu.ru/subject/51/10/
? CoJIeprKalIiX JOrapu(pmbl
Jlorapudmuueckas pyHkIus, ee https://resh.edu.ru/subject/51/10/
70 CBOMCTBA U rpauk
Jlorapudmuueckas GpyHkIms, e€ https://resh.edu.ru/subject/51/10/
71 CBOMCTBA U rpauk
7 Hcnonb3oBanue rpadpuka https://resh.edu.ru/subject/51/10/

(byHKUIMU I penIeHus
YpaBHEHUH



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

73

Hcnons3oBanue rpaduka
(byHKUMU I pelIeHus
YpaBHEHU

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

74

Jlorapupmuyeckne ypaBHEHHUSI.
OCHOBHBIE METOJIbI PEIICHHS
Jorapu(pMHUUECKUX YpaBHEHHUH

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

75

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEIICHUS
norapu()MUYECKUX ypaBHEHHI

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

76

Jlorapupmuueckue ypaBHEHHS.
OCHOBHbBIE METO/IbI peLIEeHUs
Jorapu(pMHUUECKUX YPAaBHEHHUH

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

77

PaBHOCHIIBHBIE IEPEXO/IBI B
peleHnH JIoTapu(PMUIECKUX
ypaBHEHUN

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

78

PaBHOCHIIBHBIE ITIEPEXO/IBI B
peleHn! JIorapu(PMUIeCKUX
ypaBHEHUH

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

79

KonTponbnas pabora:
"Jlorapudmuueckas GyHKINS.
Jlorapudmuueckue ypaBHeHus"

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

80

CuHyc, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YHCIIOBOTO apryMeHTa

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

81

CI/IHy'C, KOCHHYC, TAHT'CHC U
KOTAHI'CHC YHCJIOBOT'O apryMcHTa

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

82

ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YUCIIOBOTO apryMeHTa

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

83

ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YMCIIOBOI'O apryMeHTa

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

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpECICHUE
TPUTOHOMETPUUECKUX (PYHKIMH
YKCJIOBOT'O apryMeHTa

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

85

Tpuronomerpuyeckas
OKPYKHOCTb, OTIpEe/IeIICHHE
TPUTOHOMETPUYECKHX (PyHKINH
YHCIIOBOTO apryMeHTa

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

86

OCHOBHBIC TPUTOHOMETPHUYCCKHE
bopmybl

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

87

OCHOBHBIE TPUTOHOMETPHUECKUE
bopmyIbl

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

88

OCHOBHBIE TPHTOHOMETPHYECKHE
bopmyibl

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

89

OCHOBHBIEC TPUTOHOMETPHUYECKHE
bopmyIbI

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

90

[Ipeo6pa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAYKEHUN

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

91

IIpeoOpasoBanue

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

TPUTOHOMETPHUYECKHUX
BbIpaKECHU I

92

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKEHUI

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

93

[IpeobpazoBanue
TPUTOHOMETPHYECKUX
BbIpaKECHU I

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

94

Pemenne TpuronomMeTpuueCcKuX
YpaBHEHU

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

95

Perienue TpuroHoMeTpUYECKUX
YpaBHEHU

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

96

Peuienne TpuroHomMeTpUUECKUX
YpaBHEHU

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

97

Pemrenne TpuroHoMeTpUYECKUX
YPaBHEHUU

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

98

PelieHne TpUroHOMETPUYECKUX
YPaBHEHUMU

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

99

Pemrenne TpuroHoMeTpUYECKUX
YpaBHEHUI

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

100

PeureHne TpUroHOMETPUYECKUX
YPaBHEHUU

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

101

KonTponbhas pabora:

"TpUroHOMETPUYECKHUE BBIPAKEHUSI U

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

TPUTOHOMETPUUYECKUE ypaBHEHUS"

HOCJ’IGHOB&TCJ’IBHOCTI/I, CIIOCOOBI

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

102 3aJJaHUs MTOCIIE0BATEIHLHOCTEH.
Meroa MmaTeMaTUYECKON MHIYKINUN
. MOHOTOHHBIE U OTPaHUUYEHHbBIE https://resh.edu.ru/subject/51/10/
03 Mocaeao0BaTeNbHOCTH. McTopus
aHann3a OECKOHEYHO MaJIbIX
104 Apudmernyeckas nporpeccus https://resh.edu.ru/subject/51/10/
105 I'eomeTpuueckas nporpeccust https://resh.edu.ru/subject/51/10/
Bbeckoneuno yobIBaromas https://resh.edu.ru/subject/51/10/
106 reoMeTpUUecKas mporpeccus
. CyMMma 0eCKOHEUHO yOBIBaroIIen https://resh.edu.ru/subject/51/10/
07 r€OMETPUYECKON ITPOTPECCUU
JIunelinbiii n https://resh.edu.ru/subject/51/10/
108 SKCIOHEHIMAJIBHBIN POCT.
Yucno e. DopMyiia CIOKHBIX
MIPOLIEHTOB
109 JIunelinbiit n https://resh.edu.ru/subject/51/10/

9KCIIOHEHIIMAIILHBIA POCT.
Yucno e. Dopmyiia CIOKHBIX
IIPOLIEHTOB

110

Hcnons30Banue Nporpeccuy AJis

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

pellIeHus peaabHbIX 3a7a4
MIPUKJIAHOTO XapaKTepa

i Kontposnbnas pabdora: https://resh.edu.ru/subject/51/10/
"[locnenoBarenbHOCTH U
nporpeccun”
112 HenpepsiBHBIE QYHKIMU U HX https://resh.edu.ru/subject/51/10/
CBOMCTBa
Touka pa3pbiBa. ACUMIITOTBI https://resh.edu.ru/subject/51/10/
13 rpadukoB QpyHKIUI
CaoiicTBa QyHKIIHI https://resh.edu.ru/subject/51/10/
14 HETPEPHIBHBIX Ha OTPE3KE
. CpoiicTBa QpyHKIMI https://resh.edu.ru/subject/51/10/
15 HETPEPHIBHBIX Ha OTPE3KE
Meroa nHTEpBaIOB s https://resh.edu.ru/subject/51/10/
116 peleHNsI HEpaBEeHCTB
Meroa nHTEpBaIOB IS https://resh.edu.ru/subject/51/10/
17 peleHNsI HEpaBEeHCTB
118 MeTtox MHTEPBANIOB IJIs PEIICHUS https://resh.edu.ru/subject/51/10/
HEpaBEHCTB
[IpumeHneHue cBOKCTB https://resh.edu.ru/subject/51/10/
19 HETMPEPHIBHBIX QYHKIIUHN TSI
peteHws 3a1a9
120 [IpumeHeHue CBOMCTB https://resh.edu.ru/subject/51/10/

HENPEepPbIBHBIX PYHKLIUH JUIs



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

pelIeHus 3a1a4

121 I[TepBas 1 BTOpas MPOU3BOIAHBIE https://resh.edu.ru/subject/51/10/

byHKIIUN

Omnpenenenue, reOMETPUYSCKUN https://resh.edu.ru/subject/51/10/
122 CMBICII IIPOU3BOHOU

Onpenenenue, GpU3NIECKUN https://resh.edu.ru/subject/51/10/
123 CMBICII ITPOU3BOHOU

VYpaBHeHUE KacaTeIbHOM K https://resh.edu.ru/subject/51/10/
124 rpaduky QyHKIMH

VYpaBHeHUE KacaTeIbHOM K https://resh.edu.ru/subject/51/10/
125 rpaduky QyHKIMH
126 ITpou3BoaHbIE 3JIEMEHTAPHBIX https://resh.edu.ru/subject/51/10/

GbyHKIHi
127 [Tpou3BOAHBIE 3TIEMEHTAPHBIX https://resh.edu.ru/subject/51/10/

GbyHKIMi

[Ipon3BoHas CyMMBI, https://resh.edu.ru/subject/51/10/
128 MIPOU3BEACHNUS, YACTHOTO U

KOMITO3UIIUU (YHKITHI

[Ipon3BoHas CyMMBI, https://resh.edu.ru/subject/51/10/
129 MIPOU3BECHNUS, YACTHOTO U

KOMIO3ULIUH (PYHKITUI
130 IIpon3BoHas CyMMBl, https://resh.edu.ru/subject/51/10/

MMPOU3BCACHUS, HACTHOI'O U



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

KOMITO3HUITUHU (DYHKIIHIA
131 KonrponsHas padora: 1 1 https://resh.edu.ru/subject/51/10/

"IIponsBonnas"

[ToBTOpEeHME, 0600IICHHE, https://resh.edu.ru/subject/51/10/
132 CHCTEMaTH3aIHsI 3HAaHUM 1 0

"YpaBuenus"

[ToBTOpEeHME, 0000IICHNHE, https://resh.edu.ru/subject/51/10/
133 CHUCTEMaTH3alIMs 3HAHW: 1 0

"®yHkuun"
134 HTorosas KoHTpoabHAs paboTa 1 1 https://resh.edu.ru/subject/51/10/
135 HToroBas KOHTpOJIbHAs paboTa 1 1 https://resh.edu.ru/subject/51/10/

[ToBTOpEeHue, 06o01IeHNE, https://resh.edu.ru/subject/51/10/
136 cHCTeMaTH3aIus 3HaHUi 1 0

OBIIEE KOJIMYECTBO
136 10

YACOBIIO ITPOTPAMME



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/

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Jara usydyenus

Bcero

KonTpoJbHbIe
padoTbI

IMpakTHyeckue
padoTbI

Ilnan dakr

J1eKTPOHHBI LM (pPOBbHIE
oOpa3oBartesib pecypchbl

[IpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHMIO (DYHKIINI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

https://resh.edu.ru/

[TpuMeHeHrEe TIPOU3BOTHOM K
UCCIICIOBaHMIO (DYHKIINI Ha
MOHOTOHHOCTBb U S3KCTPEMYMBbI

https://resh.edu.ru/

[TpumeHeHne mpOU3BOTHON K
UCCIIeI0BaHMIO GYHKIMI Ha
MOHOTOHHOCTB M 9KC -TPEMYMBI

https://resh.edu.ru/

IIpumeHeHune
UCCIIE0BAHUIO

IIPOU3BOAHOU

byHKIUH
MOHOTOHHOCTB 1 JKC-
TPEMYMBI

K
Ha

https://resh.edu.ru/

IIpumeHeHune
UCCIIE0BAHUIO

IIPOU3BOAHOU

byHKIUH
MOHOTOHHOCTB U JKC-
TPEMYMBI

Ha

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[IpumeHenue MpPOU3BOJHOM
ucCleoBaHUI0  (YHKIUI
MOHOTOHHOCTBH U S3KCTPEMYMbI

https://resh.edu.ru/

HaxoxxneHune HanbopIIero u
HAMMEHBIIETO 3HAYCHHS
HENpEepbIBHON (QYHKIUH Ha
OTpe3Ke

https://resh.edu.ru/

Haxoxnenune HanOoIIbIIero u
HANMEHBIIIETO 3HAYEHUS
HENPEePBIBHON (YHKITUHU HA
OTpe3Ke

https://resh.edu.ru/

Haxoxnenune HanOoIIbIIero u
HANMEHBIIIETO 3HAYEHUS
HETPEPhIBHON (YHKIIUU Ha
OTpe3Ke

https://resh.edu.ru/

10

Haxoxxnenne HanOoJIbIIEro U
HaVMEHBIIIETO 3HAUYCHUS
HENpephIBHON (QYHKITUU Ha
OTpe3Ke

https://resh.edu.ru/

11

Haxo>xnenune HanOombIIero u
HaMMEHBIIIET0 3HAYCHUS
HENpepbIBHON (QYHKIUHU Ha
OTpe3Ke

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

12

Haxoxxnenne HanOOIbIIETO U
HAaWMEHBIIIET0 3HAYCHUS
HENpPEePbIBHON (QYHKIUH Ha
OTpe3Ke

https://resh.edu.ru/

13

[IpuMeHeHne Npou3BOIHOM s
HaXO0KJCHUS HaAWTy4IlIero
peLIeHMs B IPUKJIaIHBIX 3aJadax

https://resh.edu.ru/

14

[IprMeHeHnne npon3BOHOM s
HAXO0X/I€HUS HaWITy4Ilero
pelLIeHMs B IPUKJIaIHBIX 3aadax

https://resh.edu.ru/

15

[IpuMeHeHne Npou3BOHON IS
OIIpEIeTICHNs] CKOPOCTHU U
YCKOpPEHHsI ITpoIiecca, 3a1aHHOT0
bopmyioit mim rpadukom

https://resh.edu.ru/

16

IIprmeneHre nporu3BOIHOMN ISt
ONpeAeseHUs CKOPOCTH 1
YCKOpPEHHUS Mpolecca, 3aJJaHHOTO
dbopmyoit wim rpagurom

https://resh.edu.ru/

17

Komnosumms ¢hyHkmii

https://resh.edu.ru/

18

Komnozunus ¢pyHkumit

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

19

Komnosumus ¢hyHKImii

https://resh.edu.ru/

20

['eomeTpuyeckue oOpassl
YPaBHEHUI HA KOOPJAUHATHOMN
IIJIOCKOCTH

https://resh.edu.ru/

21

['eomeTpuyeckue oOpassl
ypaBHEHUI Ha KOOPJIUHATHOM
IJIOCKOCTH

https://resh.edu.ru/

22

KoHnTtposbHas pabdora:
"HUccnenoBanue GyHKIUMN C
MTOMOIUIBIO TTPOU3BOIHOM"

https://resh.edu.ru/

23

[TepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

https://resh.edu.ru/

24

[TepBOOOpa3HbIE 3TIEMEHTAPHBIX
¢bynkuuit. [IpaBuna HaxoXAeHUSA
nepBOOOPA3HBIX

https://resh.edu.ru/

25

[TepBoOOpa3HbIe IIeMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX

https://resh.edu.ru/

26

Hurerpai.
I'eomeTprueckuil CMbICI HHTETpaIA

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

27

Brruncnenue onpeaeacHHOro
WHTEerpasa mo ¢popmyse
Hgerorona-JleitOauma

https://resh.edu.ru/

28

Brruncnenue onpeneneHHOro
UHTETpaa mo Gopmyine
Hororona-Jleitbuuna

https://resh.edu.ru/

29

[IpuMeHeHnue uHTETpaAIa U1
HaXO0XICHHUS IUIOIAIEH IIIOCKUX

(uryp

https://resh.edu.ru/

30

[IpuMeHneHnue nHTETpaANA U1
HaXO0XJIeHUsI 00BEMOB reoMeT-

PUYECKUX TeN

https://resh.edu.ru/

31

[Ipumeps! pemenuit
i depeHraTbHbIX
YPaBHEHUU

https://resh.edu.ru/

32

IIpumepsl pereHunit
mddepeHaIbHbIX ypaBHEHUH

https://resh.edu.ru/

33

Marematrnueckoe MOJEIupo-
BAaHHE peaIbHBIX IIPOLIECCOB C
OMOUIbI0 AU PepeHInaTbHBIX
ypaBHEHUI

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

34

KoHntposnbnas pabdora:
"[TepBoobOpasHas u
uHTerpan"

https://resh.edu.ru/

35

Tpuronomerpuueckue GyHKIHIH,
UX CBOWCTBA U rpauKu

https://resh.edu.ru/

36

Tpuronomerpuyeckue GyHKIUH,
UX CBOMCTBA U rpaduku

https://resh.edu.ru/

37

Tpuronomerpuieckue GyHKIHIH,
UX CBOMCTBA U rpaduku

https://resh.edu.ru/

38

Tpuronomerpuieckue GyHKIHIH,
UX CBOWMCTBA U rpaduKu

https://resh.edu.ru/

39

Tpuronomerpuieckue GyHKIHIH,
UX CBOMCTBA U rpaduku

https://resh.edu.ru/

40

Ot60p KOpHEH TPUTOHOMET-
PHUECKUX YPAaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

https://resh.edu.ru/

41

OT60p KOpHEH TPUTOHOMET-
PHUECKUX YPAaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

https://resh.edu.ru/

42

OT60p KOpHEH TPUTOHOMET-
PUYECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OT60p KOpHEH TPUTOHOMET-

PHUYECKUX YPAaBHEHUH C ITOMOILBIO

https://resh.edu.ru/

43 TPUTOHOMETPUYECKON OKPY>KHOCTH

PelleHrEe TPUTOHOMETPUYECKUX https://resh.edu.ru/
44 HEPaBEHCTB

Perienue TpUroHOMETpUYECKUX https://resh.edu.ru/
45 HEPaBEHCTB

PelieHye TPUrOHOMETPUYECKHX https://resh.edu.ru/
46 HEPaBEHCTB

Pemiennie TpuroHoMeTpu4ECKuX https://resh.edu.ru/
47 HEPaBEHCTB

Kontponehas padora: "I'padukn https://resh.edu.ru/

TPUTOHOMETPHUYECKUX (YHKIIUH.

Tpuronomerpruyeckue
48 HepaBeHCTBa"
49 OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/

MOKa3aTeIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
50 NOKa3aTeIbHbIX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
51 MOKa3aTeIbHBIX HEPABEHCTB

OCHOBHBIEC METOJIBI PEIICHUS https://resh.edu.ru/
52 MOKa3aTeIbHBIX HEPABEHCTB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OCHOBHBIE METO/IbI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

https://resh.edu.ru/

53

OCHOBHBIEC METO/IbI PEIICHUS https://resh.edu.ru/
sq norapupMHUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
s norapu(pMHUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
56 norapu(pMHUYECKUX HEPABESHCTB

OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
57 UppaIMOHAIEHBIX HEPABESHCTB

OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/
58 UppaIMOHAIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
59 UppaIMOHAIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/
60 UppaIMOHAIbHBIX HEPABEHCTB

61

I'paduueckue MeTo b1 peLeHus
UpPPaLMOHATILHBIX YPaBHEHHH

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

62

['padmyeckue MeToAbI pereHus
UppalMOHAIBHBIX YPaBHEHUIA

https://resh.edu.ru/

63

I'paduueckue MeTo bl peLIeHus
IIOKA3aTeIbHbIX YPaBHEHUN

https://resh.edu.ru/

64

I'paduueckue MeTo Bl pelIeHUS
MOKA3aTeIbHBIX HEPABEHCTB

https://resh.edu.ru/

65

I'paduaeckue MeTobI pemeHus
Jorapu(PpMHUUECKUX YPaBHEHUN

https://resh.edu.ru/

66

I'padmueckue MeTOIbI peIeHUS
norapu(pMHUECKUX HEPABEHCTB

https://resh.edu.ru/

67

I'paduyeckue MeToab1 pereHus
norapu(pMHUUECKUX HEPABEHCTB

https://resh.edu.ru/

68

I'paduueckue MeTOIbI pelIeHus
NoKa3aTeIbHbIX U
Jorapu(pMHUECKUX YpaBHEHHUH

https://resh.edu.ru/

69

I'padmuueckue meTomb! perieHus
MOKa3aTeNbHbIX U
JorapupMUUECKIX ypaBHEHHM

https://resh.edu.ru/

70

I'paduueckue MeTobI pereHus
MOKa3aTeNbHBIX U
norapu(MHUIECKIX HEPABEHCTB

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

71

['paduueckue METO Bl peIICHHS
MOKa3aTeIbHbBIX U
norapupMHUUECKUX HEPABEHCTB

https://resh.edu.ru/

72

KonTtponbHas paboTa:
"HppaunoHanbHble, 10Ka3aTelb-
HbIE U JIOrapu(pMUUYecKue
HepaBeHCTBa"

https://resh.edu.ru/

73

KowmmnekcHeie uncna.
Anrebpanyeckas u
TpUTrOHOMETpHYecKast PopMbI
3aM1CH KOMIUICKCHOTO YHCIa

https://resh.edu.ru/

74

KommniaekcHpie unca.
Anrebpanueckas u
TpUTrOHOMETpHYecKast PopMbI
3aMl1CH KOMIUICKCHOTO YHCIa

https://resh.edu.ru/

75

Apupmerndeckue onepamuu ¢
KOMILJIEKCHBIMH YHCIaMHU

https://resh.edu.ru/

76

Apudmernueckre oneparmu ¢
KOMIIJIEKCHBIMHU YHCJIaMU

https://resh.edu.ru/

77

N300paxeHre KOMITJIEKCHBIX
Yyucel Ha KOOPAUHATHOU
TJIOCKOCTH

https://resh.edu.ru/

78

N300pakeHre KOMIUIEKCHBIX
qrceN Ha KOOPIWHATHOU
TUIOCKOCTHU

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

®opmyna Myaspa. Kopuu

N-OU CTEIIEHN U3 KOMILUIEKCHOTO

https://resh.edu.ru/

79
qucia
®opmyna Myaspa. Kopaun  n- https://resh.edu.ru/
O CTENEHU U3 KOMIUIEKCHOTO
80 qucna
[TprMeHEHNE KOMILIEKCHBIX YHCEI https://resh.edu.ru/
JUISL peIIeHUsT (PU3NYECKHUX U
81 reOMETPUYECKUX 3a/1a4
KonTponbHas padora: https://resh.edu.ru/
) "KomrnekcHpie yncina'
o3 Harypanbhble u 1ieinble https://resh.edu.ru/
qrcia
o4 Harypanbhble u 1ieinble https://resh.edu.ru/
qrcia
[TpuMeHeHne IpU3HAKOB https://resh.edu.ru/
85 JIETUMOCTH LIEJbIX YHCEI
[IpuMeHeHne MPU3HAKOB https://resh.edu.ru/
86 JIETTMMOCTH LIEJIBIX YHCEelT
[IpumeHnenne npu3HaKkoB https://resh.edu.ru/
JIETUMOCTH LIEJbIX YUCEIT:
87

HO/lu HOK



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

88

[IpuMeHeHue npru3HaKoB
JEJIMMOCTH LIEIIBbIX YUCEIL:

HOJ{ u HOK

https://resh.edu.ru/

&9

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIEIIBIX YUCEIL:

OCTAaTKH I10 MOAYJIO

https://resh.edu.ru/

90

[TpuMmeHeHre TpU3HAKOB
JEIUMOCTH LIEITBIX YHCEeII:

OCTAaTKH 110 MOYJIIO

https://resh.edu.ru/

91

[TpumeHeHne mpU3HAKOB
JIETTUMOCTH 1IJIBIX YHUCETT:
anroput™ EBknnna ans
peleHus 3a7a4 B IeTIbIX YHCIax

https://resh.edu.ru/

92

KonTponbhas pabora:

"Teopus nenbix yncen"

https://resh.edu.ru/

93

CucremMa 1 COBOKYITHOCTb
ypaBHeHU. PaBHOCUIIbHBIE CH-

CTEMBI U CUCTEMBI- CIICACTBUA

https://resh.edu.ru/

94

Cucrema 1 COBOKYITHOCTb
YPaBHEHHUH.
PaBHOCUIIBHBIE CUCTEMBI
CUCTEMBI-CIICJCTBHS

https://resh.edu.ru/

95

OcHOBHBIE METO/IbI PELIECHUS
CUCTEM U COBOKYITHOCTEH pa-
[IUOHAJIBHBIX YPaBHEHU

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

96

OcHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEH up-
paloHaIbHBIX YpaBHEHUN

https://resh.edu.ru/

97

OcHOBHBIE METO/IbI PELICHHUS
CUCTEM U COBOKYITHOCTEN
IIOKa3aTEJIbHBIX YPAaBHECHUN

https://resh.edu.ru/

98

OcCHOBHBIE MCTOABI pCHICHUSA
CHCTEM U COBOKyrIHOCTGfI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/

99

OcCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYIHOCTEM
Jorapu(MUUECKUX ypaBHEHUI

https://resh.edu.ru/

100

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYIHOCTEMN
Jorapu(MUIECKUX ypaBHEHUI

https://resh.edu.ru/

101

[IprMeHeHne cucTeM K peleHuo
MaTeMaTU4YeCKUX 3a7a4 ¥ 3a1a4
U3 Pa3IUYHBIX 00JIacTel HAYKU U
peabHOM KU3HU, UHTEPIIPETALUs
IIOJTyYEHHBIX PE3yJIbTaTOB

https://resh.edu.ru/

102

IIpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTU4YeCKUX 3a1a4 ¥ 3a1a4
U3 PA3MUYHBIX 00JIacTel HAyKH U
peanabHOM )KU3HU, UHTEPIIPE-
Talys OJYYEHHBIX PE3yJIbTaTOB

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[IprMeHeHre HEpaBEHCTB K
PELICHUI0 MaTEMaTUYECKHUX 3a/1a4
¥ 33/1a4 U3 Pa3IMYHbIX 00JIacTen
HAyKH U PEAIbHOU KU3HH,
MHTEPIIPETALNS TOTYYEHHBIX

https://resh.edu.ru/

103

pe3yabTaToB

KonTtponbHas padota: "Cucremsr https://resh.edu.ru/

palMoHaIBHBIX, HPPAIIMOHATBHBIX

NOKa3aTeIbHBIX U JIorapudMu-

=n

104 YECKHX YpPaBHEHUH

PanmonanbHbIe ypaBHEHHUS € https://resh.edu.ru/
105 napameTpamMmu

PanmonanbHbIe HEpaBEHCTBA C https://resh.edu.ru/
106 napameTpamu

PanmonanbHbIe CUCTEMBI C https://resh.edu.ru/
107 napaMeTpamu

HppaloHabHble YpaBHEHMYS, https://resh.edu.ru/
108 HEepaBeHCTBA C apaMeTpaMu
109 HppannoHaabHbIe CUCTEMBI C https://resh.edu.ru/

napameTpamMmu

[Toka3zarenpHBIC YpaBHEHUS, https://resh.edu.ru/
110 HEpaBEHCTBA C TTapaMeTpaMu

[TokazaTenbHBIE CUCTEMBI C https://resh.edu.ru/
111 napameTpamMmu



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

112

Jlorapudmuueckue ypaBHeHHUS,
HEPaBEHCTBA C TapaMeTpaMu

https://resh.edu.ru/

113

Jlorapudmudeckue CHCTEMBI ¢
napameTpamu

https://resh.edu.ru/

114

TpuroHomerpruyecke ypaBHEHUs €
napameTpamu

https://resh.edu.ru/

115

TpuroHomeTpuyeckre HEPaBEHCTBA
C mapameTpamu

https://resh.edu.ru/

116

TpHUroHOMETPUUYECKHUE CUCTEMBI C
napaMeTpamu

https://resh.edu.ru/

117

[TocTpoenue u uccnenoBaHue
MaTEMaTHUYECKUX MOJEIIEN
pEAIbHBIX CUTYalU C IIOMOILBIO
YPaBHEHUH € ITapaMeTpamu

https://resh.edu.ru/

118

ITocTpoeHue u ucciegoBaHue
MaTeMaTUYECKUX MOJECIIEH peallb-
HBIX CUTyallui C IOMOIIBIO CUCTEM
YpPaBHEHUH € ITapamMeTpaMu

https://resh.edu.ru/

119

IToctpoenue u uccienoBanue
MaTeMaTUYECKUX MOJENEH pe-
aJBbHBIX CUTYaAlU C MOMOILBIO
CHUCTEM ypaBHEHUH C MMapaMeTpamu

https://resh.edu.ru/
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KonTponbHas pabora:

"3anaun ¢ napamerpamn”

https://resh.edu.ru/
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[ToBTOpeHme, 0600IIEHNE,
cHUCTEMaTH3al|s 3HAHHH:
"VpaBuenus"

https://resh.edu.ru/

122

[ToBTOpEHmE, 0600IIECHNE,
cHCTeMaTHU3aIus 3HaHUMN
"VpaBHenus"

https://resh.edu.ru/

123

[ToBTOpenue, 06001ICHNE,
cHCTeMaTH3aIus 3HaHUH
"VpaBuenus. CucteMbl
ypaBHEHHH"

https://resh.edu.ru/

124

[ToBTOpenue, 06001ICHNE,
cuCTeMaTH3aIus 3HAHW:
"Hepasencrna"

https://resh.edu.ru/

125

[ToBTOpenue, 06001ICHNE,
CUCTEeMaTH3aIs 3HAHWI:
"Hepasencrsa"

https://resh.edu.ru/

126

[ToBTOpenue, 06001IIEHNE,
CHCTEMATH3allMs] 3HAHMIA:
"Hepasencrsa"

https://resh.edu.ru/

127

[ToBTOpenue, o6odIIEHNE,
CUCTEMAaTH3alMsl 3HAHUM:
"IIponsBonHas u €€ npuMe-
HeHue"

https://resh.edu.ru/

128

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTH3anys 3HaHUM:
"IIpon3BonHas u €€ NpuMe-
HeHue"

https://resh.edu.ru/
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129

[ToBTOpeHme, 0600IIEHNE,
CHCTeMaTH3allys 3HAaHU
"IIpon3BonHas u €€ npume-
HeHue"

https://resh.edu.ru/

130

[ToBTOpEHmE, 0000IICHNE,
cHUCTEMaTH3al|s 3HAHHH:
"NuTerpan u ero npuMeHeHue"

https://resh.edu.ru/

131

[ToBTOpenue, 06001ICHNE,
CUCTEeMaTH3aIHs 3HAHWI:
"OyHkmn"

https://resh.edu.ru/

132

[ToBTOpenue, 060061ICHNE,
CUCTEeMaTH3aIs 3HAHWI:
"Oynkuun"

https://resh.edu.ru/

133

[ToBTOpenue, 06001ICHNE,
CHUCTEMATH3alMs] 3HAHMI:
"OyHkuun"

https://resh.edu.ru/

134

Hroroas KOHTpPOJIbHAaA pa60Ta

https://resh.edu.ru/

135

Hroroas KOHTpPOJIbHAaA pa60Ta

https://resh.edu.ru/

136

[ToBTOpenue, o6o0IIeHNE,
cucTeMaTH3aIns 3HaHui

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

136
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MMPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KJIACC

Kon
NpoBepsieMor
0 pe3yJabTara

IIpoBepsiemblie NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOIi 00pa30BaTeJLHOI NPOrpaMMbI CPeIHEro 001ero
o0pa3zoBaHus

Yyucia U BIYKUCIIEHUS

1.1

OHCpHpOBaTB IIOHATUAMU: PAlUOHAIBHOC H ,HCfICTBPITGJ'IBHOC YqHucCJio,
OOBIKHOBEHHAS U ACCATHYHAsA I[p06b, IMPOICHTLI

1.2

BreimonHsTh apI/I(bMCTI/I‘ICCKI/IC oncpannuu C palrOHaJIbHBIMHA
u ILCIZCTBHTCHBHBIMH quciiaMu

1.3

BremonHsaTs HpI/I6J'II/DKéHHI>Ie BBIYHMCIICHU S, HCIIOJIB3Ys IIpaBUIa
OKpPYTIJICHUA, ACTIATh IPUKUAKY U OLCHKY pPE3yJibTaTa BBEIUHMCIICHUH

1.4

OnepupoBaTb NOHITUSIMMU: CTETIEHD C IIEJIBIM II0Ka3aTeIeM, CTaHIapTHas
¢dopMa 3amucu AeWCTBUTEIBHOIO YK CIIA, KOPEHb HATYPAJIbHOM CTEIEHHU;
MCIOJIb30BaTh MOJXOJAILYI0 (OpMy 3aluch JIEHCTBUTENBHBIX YHCEN
JUI PEILICHMS MPAKTUYECKUX 3a1a4 U IIPEACTABIICHNS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJILHOTO
yIia; KCHOJIb30BAaTh 3alUCh IIPOU3BOJIIBHOTO YIia uepe3 OOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKINN

YpaBHEHHUS 1 HEPaBEHCTBA

2.1

OHepI/IpOBaTL MOHATHUAMUA: TOKACCTBO, YPABHCHHUEC, HCPABCHCTBO,
eJI0€, pallMOHAJIBHOC, UPPALMOHAJIBHOC YPAaBHCHUEC, HCPABCHCTBO,
TPUTOHOMCTPHYCCKOC YPAaBHCHUEC

22

BEIIOIHATE Hp606p8.30BaHI/I$I TPUTOHOMCTPUUCCKUX BI)Ipa)KeHI/Iﬁ
U pCHIaTb TPUTOHOMCTPUUICCKHUEC YPABHCHUSA

2.3

BrinmonHaTe Hp6‘06p3.30BaHI/IH OCIIBIX, palluOHAJIbHBIX n
HppauOHAIIbHBIX BBIpa)KeHI/II\/’I U pellaTb OCHOBHBIC THUIIBI LEJIbIX,
palOHAJIBHBIX U HPPATUOHAIIBHBIX ypaBHCHI/Iﬁ " HCPABCHCTB

24

[IprMeHsATh ypaBHEHUS U HEPABEHCTBA IS PELLICHUS
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAYKH U
peanbHOU KU3HU

2.5

MogenupoBaTh peanbHbIE CHUTyallid Ha SI3bIKE anreOpbl, COCTaBIIATH
BBIDOKEHUS, ypaBHEHHS, HEPABEHCTBA 10 YCJIOBUIO  3a/1adH,
HCCIE0BaTh ITIOCTPOCHHBIE MOJEIN C HCIHONBb30BAaHHEM armmapara
anreOpbl

OyHKIMH U TpaPuKu

53




OnepupoBaTh TOHATHSAMHU: (PYHKIHSA, CIOCOOBI 3amaHus (PYHKIUH,

3.1 00JIacTh OMpeNeIeHUsT W MHOXECTBO 3HAYCHWH (YHKIUH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbBIE (PyHKITUH
39 OmnepupoBarh HOHATHAMU: YETHOCTH M HEUYETHOCTh (DYHKIMH, HYIU
) (YHKINHU, TPOMEXKYTKU 3HAKOIIOCTOSTHCTBA
33 Hcnonp3oBate rpaduku GyHKIMN 1715 peIIeHs] ypaBHEHHUHA
34 Crpoutrs W uuTaTh TpadUKU JTUHEHHOW (QYHKIHUH,
' KBaZIpaTUYHON (PYHKIIMH, CTEICHHON (PYHKIIUH C IIeJTBIM TIOKa3aTeIeM
Hcnonb3oBare rpadpuku (QyHKIUE A7 KCCIEAOBAHUS HPOIECCOB U
35 3aBUCUMOCTEH MpH peIIeHUH 3a/1a4 U3 JIPYrUx y4eOHbIX MPEIMETOB U
' peambHON JKM3HHU, BBIpaXaTh (OPMYJaMHU 3aBUCUMOCTH  MEXKIy
BEJIMYMHAMH
4 Hauana marematndeckoro anaimsa
41 OmnepupoBarTh TOHSATHIMHU: TIOCIEAOBATEIFHOCT, apu(METHUECKasT U
' reOMETPHYECKas POTPECCHH
OnepupoBaTh MHOHATUAMU: OECKOHEYHO YyObIBaroLas
42 reoMeTpUYecKasi porpeccusi, Cymma O€CKOHEUHO yObIBaromiei
TreOMETPUYECKOHN MPOTrPECCUH
43 3asaBaTh MOCIEAOBATEIBHOCTH PA3TUYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTek CBOWCTBA IOCJIENOBAaTEIbHOCTE M Mporpeccuii
' JUTsL peLlIeHNs peabHbIX 3ajau MPUKIIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATHSIMH: MHOXECTBO, OTIEPALIMHU Ha/IT MHO)KECTBAMHU
Hcmons30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammmapar JUisl OTIMCaHUS
52 peabHBIX MPOIIECCOB U SABJICHUN, IPU PEIICHUH 3a]1a9 U3 IPYTHX
yueOHBIX IIPEIMETOB
53 OnepupoBaTh  TMOHATUSIMH:  OIpEICICHUE,  TEOpeMa, CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon
IIpoBepsiemble NpeAMeTHbIE Pe3YJIbTATHI 0CBOCHUSA
npoBepsieMor

0 pe3yJabTaTa

OCHOBHO# 00pa30BaTe/JIbHON MPOrpaMMBbl CpeiHero oo1ero
o0pa3zoBaHust

1

Yucia 1 BEIYUCIIEHUS

1.1

OHepI/IpOBaTB MOHATHUAMU: HATYPAJIBHOC, HEJIOC YUCIIO; HUCIIOJIB30BATh
NpHU3HAKKU ACIUMOCTHU HCJIbIX YHUCCI, PAa3JIOKCHUC YUCIIa Ha
MPOCTBIC MHOKHUTCIIN IJIS1 pCUHICHUA 3a1a4

1.2

OHepI/IpOBaTB MOHATHUEM: CTCIICHD C pallMOHAJIBHBIM ITOKA3aTCIEM

54




1.3

OnepupoBath HOHATUAMU: JIOTApU(M YUCIHA, TECATUUHbBIE U
HaTypaJbHbIE JIOrapu(Mbl

YpaBHEHUs U HEPABEHCTBA

2.1

[lpumeHATh CBOICTBA CTEMEHW Ui TPeoOpa30BaHUs BBIPAKEHHIH,
ONEPUPOBATh MOHATUSMHU: II0KA3aTEIbHOEC YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUM U HEPABCHCTB

22

BrimonsaTe npeoOpa3oBaHus BBIPAKEHHM, COJCPKALINX JIOTapH(MBI;
ONEpPUPOBATh  TOHATHSAMM:  JIOrapU(PMHUECKOE  ypaBHEHHE U
HEPaBEHCTBO; peIIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUYECKUX YPAaBHEHUH 1
HEPABEHCTB

23

HaXOI[I/ITB peICHUA HpOCTGﬁH.IHX TPUTOHOMETPUUCCKHUX HEPABCHCTB

24

OHepI/IpOBaTB MOHATUSIMH: CHCTEMa JIUHEHHBIX ypaBHeHI/Iﬁ u eé
peUICHUC,; UCII0JIb30BAThL CUCTCMY JIMHEHHBIX ypaBHeHI/Iﬁ JJI1 pCIICHUSA
INPAaKTUYICCKUX 3ada4

25

Haxomutb PELICHHA HpOCTCﬁH.IPIX CHUCTCEM n COBOKYHHOCTeﬁ
PalrOHAJIbHBIX ypaBHCHI/Iﬁ H HCPABCHCTB

2.6

MogenupoBaTh peajbHble CUTYallMd Ha S3bIKE aireOpsl,
COCTaBJISATh BBIPAXKEHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 33/1a4M, UCCIIEI0BATh IOCTPOESHHBIE MOJIENH C
UCIOJIb30BAHUEM alIapaTa ajareopbl

OyHKIUH U TpadhuKu

3.1

OnepupoBaTh MOHATUSAMHU: NepUoAHYEcKas (YHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIIH, TOUKH IKCTpeMyMa GyHKIUH, HauOoJIblIee U
HauMeHbIIIee 3HaUeHUs (PYHKIMH Ha IPOMEXKYTKE; UCIIOJIb30BaTh X JUIS
uccieoBaHus (pyHKIUH, 3aJaHHOH rpadukom

32

OnepupoBath NOHATUSAMU: FpaUKHN TOKA3aTEIbHOM, JJorapuGMUUIECKOM
U TPUTOHOMETPUYECKUX (PYyHKIUH; M300pakaTh UX Ha
KOOpPJIMHATHOM TUIOCKOCTH U UCHOJIb30BaTh JIJISl pELICHMs YpaBHEHUM U
HEPABEHCTB

3.3

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH  TIpadMKH JMHEHHBIX
YPaBHEHUN U HCIIONB30BaTh UX JUI PELICHUS CUCTEMBI JIMHEHWHBIX
YPaBHEHUU

34

Hcnonb3oBare rpaduku (QyHKUMH UIS HCCIEIOBAHUS IPOLIECCOB M
3aBUCUMOCTEH U3 JPyTruX y4eOHBIX TUCIUILTIH

Hauana maTremaTindyeckoro aHaimsa

4.1

OnepupoBaTb MHOHATUSIMM:  HENpepbIBHAS  (QYHKLUS, IPOU3BOAHAS
(GYHKIMM; HCIIONB30BaTh TIEOMETPUYECKUA U (DU3MYECKHM
CMBICII IPOU3BOAHON IS PELICHUS 3a/1a4

42

Haxonute  mpou3BOJHBIE  3JE€MEHTapHBIX  (YHKIMN, BBIYUCIATD
MIPOU3BOJIHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO (QYHKIUI

55




Hcmonb30BaTh  MPOW3BOAHYIO Il HMCCIAENOBaHUS  (PyHKIIMM Ha

43 MOHOTOHHOCTb U OKCTPEMYMBbI, IPUMCHATH PE3YJIbTAaThl UCCIICIOBAaHUA

K IOCTPOEHUIO IrpauKoB

Hcnons3oBaTh IIPOU3BOAHYIO JJIs1 HAXOXKACHUA HAUITYUIICTO PCIICHUA B

44 IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax

45 OmnepupoBaTh MOHATHSAMHU: NEpBOOOpasHasT H HWHTETPad;
' MIOHUMATh TEOMETPUIYECKHUN U (PU3UUECKUI CMBICT MHTETpasia

46 Haxomute mnepBooOpasHble  3J€MEHTapHBIX  (DYHKLUH, BEIYMCIATH
' uHTerpai mo ¢popmyie Hetorona — JleiiOnura

47 Pemats npuknaaHele 3aja4n, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO

U (U3UYIECKOro XapakTepa, CPEeACTBAMHU MaTeMaTHYeCKOr0 aHaINn3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

Yucna ¥ BEIYMCIICHUS

1.1

Paunonanpupie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, MPOLEHTHI,
OeCKOHEUHble  MepUoJUuYecKue  JIpodu.  Apudmernyeckue  omnepauud  C
palMOHATIBHBIMU YHCIIaMU, peoOpa30BaHUs YHUCIOBBIX BbIpakeHUH. [IpuMenenue
Ipobeil 1 IMpOLEHTOB Ui pelleHUs] MPUKIAIHBIX 3a/1ad U3 pa3InyHbIX OTpacieit
3HAHUU U PEaJIbHON XKU3HU

1.2

JeiictButenpHple  yMcna.  PanuoHanbHBIE M MppalMOHAIBHBIC YHCIIA.
Apudpmernyeckue omnepauu C JACHCTBUTENbHBIMM  4uciamu. [Ipubmkénnble
BBIUMCJIEHMS], TpaBUJIa OKPYIJIEHNUs, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUN

1.3

Crenenp ¢ uensiM nokaszareneMm. CranaapTHas (opma 3amucH AEHCTBUTEIBHOIO
ymcna. VMcnonp3oBanue noaxonsueil (opMbl 3alucu JEHCTBUTENBHBIX YUCEN IS
pEILIEeHUs] IPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHbBIX

1.4

ApudmeTnueckuii KOpeHb HaTypalbHOUM creneHu. [leiicTBus ¢ apudmernyeckumu
KOPHSIMH HaTypajibHON CTENEHU

1.5

CuHyC, KOCHMHYC W TaHI€HC YHUCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHT'€HC YUCIIOBOTO apryMeHTa

ypaBHCHI/ISI 1 HCPABCHCTBA

2.1

ToxaecTBa U TOXKIECTBEHHBIE HpCO6p830BaHI/I}I

22

[IpeoGpazoBanue TPUTOHOMETPUUYECKUX BhIpakeHHH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYJIBI

23

VYpaBHeHMne, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellieHMe HepaBeHCTBAa. Meron
VHTEPBAJIOB

24

Pemenue nenbix 1 1poOHO-pallMOHANIBHBIX YPABHEHUN U HEPABEHCTB

56




2.5 Pewienne nppanoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMeTpUUYECKUX YpaBHEHUM
7 [IpumeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a/1a4d U 3a7a4
' W3 pa3IMYHBIX 00JIaCTel HAYKH U PEaTbHOM KU3HU
3 OyHKIMH U TpadhuKu
31 @Oynkuus, cnocoOsl 3ananus ¢yHkuuu. ['paduk ¢ynkumu. B3aummuo oOparHbie
' byHKIMH
39 OOGnacte ompezneneHuss W MHOXKECTBO 3HaueHWd QyHkiuu. Hymmu GyHknmm.
' [TpomMexyTKH 3HAKOIOCTOSTHCTBA. YETHBIE M HEUETHBIC (DYHKIIMH
33 CrenenHast GyHKIIUS ¢ HATYPAIbHBIM U IIETBIM MMOKa3aTeneM. E€ cBolicTBa u rpaduxk.
) CaoiicTBa ¥ rpa UK KOpHS 71-0i CTCTICHH
14 Tpuronomerpuyeckasi OKpy>XHOCTb, ONpPEEICHUE TPUTOHOMETPUUYECKUX (DYHKUIUN
' YHUCJIOBOI'O apryMEHTa
4 Hauama MmaTemMaTH4eCKOro aHaian3a
41 IlocnemoBarenbHOCTH, CIIOCOOBI 3aJaHMs IIOCIIEIOBaTEIbHOCTEH. MOHOTOHHEIC
' [IOCJIEA0BATENBHOCTH
ApudmeTrndeckas W TEOMETpHUYECKas MPOrpeccHd. beckoHeuHO yObIBaroIias
49 reomerpuueckast mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
' nporpeccuu. Dopmysia CIOXKHBIX MPOIEHTOB. M cronb30BaHWe MPOTPECCHM IS
pelIeHus peasIbHBIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHoxecTBO, omnepauuud HaJl MHOxecTBaMu. [luarpammsl Oitnepa — Benna.
5.1 [IpuMeHeHrne TeOpPEeTUKO-MHOXKECTBEHHOTO arapaTa Jjisi OMHCAHUS pPEaTbHBIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX yUeOHBIX MPEIMETOB
5.2 Ompenenenue, TeopeMa, CIeJACTBUE, I0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUAS
1 Ywncita ¥ BEIUUCIICHAS
1.1 HarypanbsHble u nensie yncia. [I[pu3Haku 1eIMMOCTH HEIbIX YUCen
1.2 Crenens ¢ pallMOHAIbHBIM MOKa3areneM. CBOWCTBa CTENEHU
1.3 Jlorapudwm yucna. JlecaiTuuHbIE U HATYpaTbHBIE JTOTapUPMBI
2 VYpaBHEHUs 1 HEpaBEHCTBA
2.1 [IpeobpazoBanue BbIpaXXEHUH, COJIEPHKAIUX JIOTApUPMbI
29 [IpeoOpazoBanue BEIpaKEHUN, COACPKANINX CTETICHH C PAllHOHATHHBIM
) HOKa3areseM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IToka3arenbHble ypaBHEHUS U HEPABEHCTBA
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2.5 Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA
26 Cucrtembl JTMHEHHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3a4ad4 C IOMOLIBIO
' CHCTEMBbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHUI 1 HEPABEHCTB
)38 IIpuMmeHeHrEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILICHUI0 MAaTEMaTHYECKHUX
' 3ajia4 ¥ 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHON )KU3HU
3 OyHKuuu U rpaduku
Oynkuus. Ilepuognueckue ¢yHkuuu. IIpomMekyTkM MOHOTOHHOCTH (DYHKIMH.
3.1 MaxkcumyMbl 1 MHUHUMYMbI (pyHKUIuu. Hambounpiiee M HauMeHbIee 3HAYCHHE
(GYHKIHU HAa TPOMEKYTKE
32 Tpuronomerpudecknue GyHKINHU, UX CBOWCTBA U TpaduKu
33 [Toka3zatenpHast u morapupmMudeckas GyHKIMH, KX CBOMCTBA U Tpaduku
34 Hcnons3oBanue rpadukoB GyHKIUI Il pelICHUS] ypaBHEHUHN U IMHEHHBIX CUCTEM
Hcnonp3zoBanue rpadukoB  (GYHKUUM Ul MCCIEJOBAaHUS  MPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELICHUU 33a/ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U peabHOM KU3HU
4 Hauvana mareMaTn4yeckoro aHajimsa
4.1 HenpepsbiBHble GyHKIMU. MeTol MHTEPBAIOB JJIs PELLICHHsI HEPAaBEeHCTB
42 [IpousBoxnas Gpynkuuu. ['eomeTpruecKuii 1 GU3NUECKUI CMBICI TPOU3BOJHOM
43 [IpousBonHble 3neMeHTapHBIX QyHKUMNA. DOpMysIbl HAXO0XKJEHUS MPOU3BOAHON
' CYMMBI, IPOU3BEICHUS U YACTHOTO QYHKIIUI
[IpumeHeHre NpPOM3BOAHOM K HCCIEAOBAHUIO (QYHKIMH Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HaMMEHbIIEero 3Ha4yeHNus (QyHKIMU Ha
OTpe3Ke
[IpumeHneHue npon3BOIHOM /ISl HAXOKIEHUS HAMITYUIIIeT0 pEIIeHUs] B IPUKIIaIHbIX
4.5 3aja4yax, JUIsl ONpEJeNIeHUsT CKOpPOCTH TMpollecca, 3aJaHHOTo (GopMyJod wiIn
rpadukom
4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HbIX
47 Wurerpan, ero reomerpruueckuii M Gu3nueckuii cMbIci. BpruncieHne naTerpaia no

dbopmyne Hetotona — JleiiOHuma
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IMPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSA
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHusi

Brnagenne meromamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHUS 3aj1ad;
yMeHHe (QOpMYyIUPOBaTH U ONEPUPOBATH IMOHATUSMU: OMpEEIICHNUE,
aKcuoma, Teopema, CJe/ICTBHUEe, CBOWCTBO, IMPHU3HAK, J0KA3aTeIbCTBO,
paBHOCHUIIbHBIE (DOPMYJIUPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYITHPOBAThH
o0paTHOE W TMPOTUBOIMOJIOKHOE YTBEP)KIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTEMaTUYECKOW HHAYKIIUH;
MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKICHUS MPU PEIICHUH 33]1a4, OLICHUBATh
JIOTUYECKYI0 TMPAaBWIBHOCTh  PACCYXKJICHUM; YMEHHE OIEepUpOBaTh
MOHSATUSAMH: MHOXECTBO, MTOJAMHOXKECTBO, OIEpaIliy HaJl MHOKECTBAMH;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar — Juis
OMMCaHUs peajbHBIX MMPOIECCOB U SBJICHUH U MPU PEIICHUH 3a/1a4, B TOM
YHCIie U3 APYTUX YUeOHBIX MPEIMETOB; YMEHHE ONIEPUPOBATH MOHATHIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHUE 331aBaTh
Y OMHUCHIBAaTh Tpadbl Pa3TUYHBIMUA CIIOCOOAMH; HMCIOJIb30BaTh Tpadbl
TIPU PEIICHUH 3314

YMeHne omnepupoBaTh MOHATHUSMHU: HAaTypaJbHOE YHWCIO, IENI0E YHCIIO,
CTETIeHb C LIEJIBIM ITOKa3aTelieM, KOPEHb HAaTYPaJbHON CTEIIEHH, CTETIEHD C
paliOHAJIbHBIM IMOKA3aTCJIEM, CTCIICHD C ﬂeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
jorapupM 4YMcIa, CHHYC, KOCHHYC U TAaHI€HC INPOU3BOJBHOTIO 4YHCIA,
OCTaTOK IO MOJYJIIO, pallMOHAJIBHOE YHCIIO, HWPPALMOHAIBHOE YHUCIIO,
MHOXKECTBA HATypPalbHBIX, MEJIbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHCell; YMEHUE HCIIOIb30BaTh MPU3HAKH JISTMMOCTH, HAMMEHBITHIA 00N
JIeTUTEeNh W HauMeHbIlee oOlnee KpaTHoe, anroput™ EBkimuma mpu
peIICHUU 3aJad, 3HAKOMCTBO C pa3JIMYHBIMU IMTO3UIIWUOHHBIMHU CHCTEMaMU
CUHCJICHUA; YMCHHE BBITIOJIHATH BHIYHUCIICHUC 3HAa4YEeHUH U npeo6pa3013aHI/m
BBIPDOXECHHUI CO CTEMEHSAMH W JorapudpmMamu, peoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX BBIPAKCHWH;  YMEHHUE  ONEPUPOBATh  TOHSITUSMH:
MIOCIIE0BATENbHOCTh, apu(pMeTHUecKasi MpOrpeccusi, TeoMeTpHuecKas
nporpeccusi, 6€CKOHEYHO
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yObIBatolasi  reoMeTpuyeckas  IpOrpeccusi;  yMEHUEe  3a/1aBath
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C MIOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;
yYMEHHE OINEPUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHUCIO, COMPSKEHHBIC
KOMIUICKCHBIC YHCIIa, MOJYJIb U apTyMEHT KOMIUJICKCHOTO 4ucia, opma
3alUCU KOMIUIEKCHBIX 4Yuces (reoMeTpuuecKasi, TPUrOHOMETpUYECKast U
anrebpanveckas); yMeTh IPOU3BOJIUTH apUPMETHUYCCKHE ACUCTBHUS C
KOMIUIEKCHBIMM ~ YHUCJaMHW; TPHUBOJAUTH IPUMEPHl  UCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJI, ONEPUPOBATH MOHATUSIMHU: Martpuma 2x2 u 3x3,
OTIpeACTIUTENb MAaTPHULIbI, TEOMETPUYECKUIN CMBICI ONPEIEIUTEIS

YMeHHE OIepupoBaTh MOHATHAMU: palUOHAIbHBIE, HUPPALMOHAIIBHEIE,
NoKa3aTebHble, CTENEHHbIE, JorapupMUUECKUe, TPUTOHOMETPUUYECKHE
YpPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSAMU: TOXKJECTBO, TOXKAECTBEHHOE INpeoOpazoBaHHE, YpaBHEHUE,
HEPABEHCTBO, CHCTEMAa YPAaBHECHUN U HEPABEHCTB, PaBHOCWJIBHOCTH
YPAaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHME pelaTb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOINBIO DPa3jIU4HBIX IPUEMOB; peIIATh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C IIapAMETPOM; IPUMEHSITh
YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUsS MaTEeMaTUYECKHUX
3aJad M 3a7lad U3 passInYHbIX 00JacTel HayKU M peabHON KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (YHKIMSA, UYETHOCTh (PYHKLUHU,
NEPUOUYHOCTh (DYHKIMH, OrPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLIMHU, HauOoJIbIllee U HaUMEHbIlee 3HAYCHUs
(GYHKIMK Ha IPOMEXKYTKe, HeMpepbIBHAS (DYHKLHUS, aCUMIITOTHI Irpaduka
(GbyHKIMYU, TIepBast U BTOpasi NpOU3BOJHAs (PYHKLUHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHON, NEepBOOOpa3Has, ONpeAeTIEHHbIN
UHTErpaji; yMEHHE HaXOJIUThb aCUMITOTHI rpaduka (yHKIUU; yMEHHE
BBIUUCIISATh  TNPOU3BOJAHBIE CYMMBbI, IPOM3BEICHHS, YAaCTHOTO H
KOMIO3ULMU (DYHKIMI, HaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYyHKIMK; YMEHHE HaXOOUTh HPOM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIONb30BaTh MPOM3BOJHYIO ISl MCCIENOBaHUS (DYHKUUH,
HaXOJWUTh HAuOONbLINE M HAUMEHBIIME 3HaueHHs (YHKUHN; CTPOUTH
rpadUKy MHOTOYWIEHOB C HCIIOJb30BAaHUEM almapara MaTeMaTH4YeCKOIro
aHaJlM3a; NPUMEHATh MPOU3BOAHYIO JUIsl HAXOXKJEHUS HaWIy4llIero
pelleHrs B MPUKIAJHBIX, B TOM YHCII€ COI[HAIbHO-DKOHOMUYECKUX U
(bU3UYECKUX 3a7a4ax; HaXOAUTh IIOMAIA U O0BEMBI (PUTYP C TIOMOIIIIO
UHTErpaja; HPUBOAUTH IPUMEPHl MATEMaTU4eCKOro MOJEIMPOBAHUS C
noMoupio auddepeHanbHbIX ypaBHEHUN
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YMeHne onepupoBaTh MOHATUAMH: Tpapuk GyHKIHH, 00paTHas QyHKITHS,
KoMmro3unusl (pyHKuui, JUHEeHHas (QYHKOHS, KBajgpaTW4yHas (QyHKIus,
panuoHanbHast (QYyHKIUS, CTeNeHHAas (QYHKUUSA, TPUTOHOMETPHUECKUE
(GbyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (PYHKLMH, MOKa3zaTelbHas U
naorapugMuyeckasi (QYHKIUH; YMEHHE CTPOUTHh TpaduKd H3yYEHHBIX
GyHKUMHA,  BBINONHATH  HpeoOpa3oBaHus  rpadukoB  QyHKIU,
UCIIOJIb30BaTh I'paUKH Ul U3yYECHUS TPOLECCOB U 3aBUCUMOCTEH, IpU
peLIeHNN 3a7a4d U3 APYTHX y4eOHBIX MPEIMETOB U 3a/a4 U3 PeabHON
KM3HU; BBIpaXaTh (OPMYJIAMH 3aBUCUMOCTH MEXKAY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M IrpadMKu (YHKIMN JJIsI peICHUs] YpaBHEHHH,
HEpPaBEeHCTB U 33/1a4 C IapaMeTpamu; Hu300pakaTb Ha KOOPAMHATHON
TUIOCKOCTH MHOYKECTBA PEIICHUH ypaBHEHUI, HEPABEHCTB U MX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/aud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLICHTHI, JOJIM M YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3a/1a4d U3 00JIaCTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(MHAHCAMM); COCTaBIATh BBIPAKEHHS, YpaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIOBHMIO 3aJa4M, MCCICNOBaTh IIOJy4EHHOE DEIICHUE U
OLICHMBATh MPABJONOJO0OHOCTh PE3YJbTAaTOB; YMEHHE MOJEIMPOBATH
peaJIbHbIE CUTyallUH HA SI3bIKE MAaTEMaTHKH; COCTABJIATH BBIPAXKCHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a]1a41, UCCIIEI0BATh
MIOCTPOEHHbIE  MOJENUM C HCHOJb30BAHHMEM  ammapara  aiureopsl,
HMHTEPIPETUPOBATH NOJIyYCHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHIMU: CpeHee apudMeTndeckoe, MeauaHa,
HanOoJIbIlIee U HAaUMEHDBIIIEE 3HA4YCHH, padMax, IUCIICPCUd, CTAaHAAPTHOC
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE H3BJIEKATh, HHTEPIPETUPOBATH
nH(pOpMaINIO, MPEICTABICHHYIO B TaOIUIIaX, Ha JuarpaMMax, rpaukax,
OTPaXKAKOLLYI0 CBOMCTBA PEANIBHBIX MIPOLIECCOB U SIBICHUM; IIPEICTABIIATh
uHbOpMALMIO C TIOMOIIBIO TaONMIl MW JUarpaMM; HCCIEI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapHuecKux
METOJ0B n SJICKTPOHHBIX CpEACTB, rpa(bnqecxn Huccjea0oBaTb
COBMECTHBIE HAONIOIEHHS C TIOMOIIBI0 JAMAarpaMM pacCeuBaHUs W
JIMHEWHOM perpeccuun

YMeHue oInepupoBaTh IOHATHAMH: CIy4YalHBIM ONBIT WU CIIy4yalHOE
COOBbITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh € HCIOJIb30BAHUEM TIpapUuecKuX METOJI0B; MPUMEHSThH
(GopMyJBl CIIOKEHHSI U YMHOXEHMS BEpOSITHOCTEH, (opMyily MOJHOU
BEepOSTHOCTH, (popmyiry bepHysnm, komOuHatopHbie (HakThl U GOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITUH; yMEHHE OIEPUPOBATH
NOHATUAMM: ClIydaliHas BEIWYMHA, pPAaclpeAciieHUE BEPOATHOCTEH,
MaTEeMaTHYeCKOe O0)XXHMJaHUE, TUCHEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllyyailHOM BENMYMHBL, (YHKUIUM paclpenesieHuss U IUIOTHOCTH
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PaBHOMEPHOI0, IOKA3aTEIbHOI'0 1 HOPMAJILHOT'O PACIIPEAEICHUI; yMEHHE
HCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPENEICHUN IS PELICHUS 3a1ad4;
3HAKOMCTBO C MOHSATUAMU: 3aKOH OOJIBIINX YHUCEN, METO/bl BBIOOPOYHBIX
UCCIIEIOBAaHNM; YMEHUE IPUBOAMTH IPUMEPHI MPOSABICHUSA 3aKOHA
OONBIIMX YHUCENl B IMPHUPOJHBIX M OOLIECTBEHHBIX SIBICHUAX; YMEHHE
OIIEpUPOBATh MOHATUSAMH: COUETaHHE, IEPECTAHOBKA, YUCIO COUYETAHUH,
YHCIO  TEepecTaHoBOK; OuMHOM HpIOTOHa;, yMeHHE TNPUMEHSATH
KOMOMHATOpHBIE (haKThl U PACCYKICHHS JJIS PEILICHHS 33/1a4; OLICHUBATh
BEPOSITHOCTH  PEAJbHBIX COOBITHIA; COCTaBIAThH

BEPOSATHOCTHYO MOJIENIb U MHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTb IOHATUSMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUNHA YIJIa, IJIOCKUI yToJ, ABYTrPaHHbIH
YTOJI, TPEXTPAHHBIM YIroJl, CKPELMBAIOIIMECS IPSIMbIE, TapAJUIEIbHOCTD U
NEPIEHIUKYISIPHOCTh NPSMBIX M INIOCKOCTEH, Yroj MEXKIY IpSMBbIMHU,
yroJl MEXAY HpsMOW M IIIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMY,
paccTosHuE OT TOYKM A0 IUIOCKOCTH, PACCTOSIHUE MEXAY NPSIMbIMU,
paccTosiHue MEXAY IUIOCKOCTSMM; YMEHHE HCIOIb30BaTh MPU PELICHUU
3aa4 W3y4eHHbIe (DaKThl M TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBAThH
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTH MaTeMaTUYECKUE
MOJIETN C TIOMOIIIbIO TEOMETPUYECKUX MOHITHUM W BEJIMYMH, pelaTh
CBSI3aHHBIE C HHMMH IPAKTUUYECKUE 3a/1a49H

10

YMeHue onepupoBarh MOHATHUSAMU: IUIOWAAb (GUIYpPbI, 00BEM (UTYPHL,
MHOTOTPaHHUK, MPaBUWIbHBIII MHOTOTPaHHHUK, C€YEHHE MHOTOIPAaHHUKA,
Ky0, mapaijenenurnes, Mpu3Ma, NUpaMuja, (Qurypa M IOBEPXHOCTh
BpallleHHs, LUIUHIP, KOHYC, IIap, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTU MUPAMUAbI, NPHU3MBI, KOHycCa, LWIMHIpPA, O00BbEM KyoOa,
MPSIMOYTOJIBHOTO TapajuleeNuIea, MUPaMUAbI, MPU3MBI, LWIAHIPA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LWJIMHJIPA,
napajjiesIbHble OCH WIM  OCHOBAaHHMIO, CEYEHHME IIapa, IJIOCKOCTb,
Kacaromascs  cdepsl, UIMIMHIPA, KOHYCa; YMEHUE CTPOUTh CEYECHUE
MHOTOTpaHHHUKA, U300pa)kKaTh MHOTOIPAaHHUKU, (QUTYPbl U MOBEPXHOCTH
BpAIllEHHUs, UX CEUEHUs, B TOM YHCJIE C TOMOIIbIO AIEKTPOHHBIX CPEJCTB;
yMEHHUE MPUMEHSATh CBOHCTBA T€OMETPUUYECKHX (DUTYpP, CaMOCTOSITEIHHO
(bopMyIHpPOBATH OIpEACICHHS U3ydaeMbIX (PUTYD, BBIABUTAaTh THIIOTE3BI O
CBOWCTBaX M MpHU3HAKaX TI€OMETPHUUECKUX (HUTyp, OOOCHOBBIBATH HIIU
orpoBepraTb HUX; YMEHHE MPOBOJIUTH Kiaccu(ukanuioo ¢GuUryp 1o
pa3UYHBIM PU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JONOJHHUTEIbHbIE
MOCTPOEHUS
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11

YMeHue onepupoBaTh MNOHSTUSIMM: JBUKEHHE B IPOCTPAHCTBE,
napajuleNibHbIM MepeHoc, CUMMETpHUsl Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TOM00Us, TMMOAOOHBIE (HUTYpHI; yMCHHE
pacrmo3HaBaTh paBHbIE U TOMOOHBIC (UTYPHI, B TOM YHUCJIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYypE; UCIO0JIb30BaTh T€OMETPUUECKIE OTHOLLICHUS TPU
pelIeHUu 3a/lay; HAaXOJAUTh T'€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YroJ,
oAb, 00bEM) MU PELICHUH 33]a4 U3 IPYTUX YYEOHBIX MPEAMETOB U
U3 peaJbHOW JKW3HHM, YMEHHE BBIYHCISATH TN€OMETPUYECKHE BEIMYUHBI
(nmuHa, yroi, Iomaab, Oo0BEM, IJIOLIAAb IMOBEPXHOCTH), HCIIONIb3YS
M3y4eHHbIE (POPMYIBI U METObI, B TOM YHCJE: IUIOMIAb MTOBEPXHOCTH
MUpaMHJIbI, TPU3MBI, KOHYCa, IWIMHAPA, TUIOMaas chepsl; 00bEM KyOa,
MPSIMOYTOJIBHOTO TapaJlyIeNIeUIe a, TUPAMUIbI, MPU3MbI, [HJIMHIPA,
KOHYCa, Iapa; yMEHUE HAXOUTh OTHOIIICHUE 00HEMOB MTOI00HBIX (HUTYD

12

YMeHune onepupoBaTh MOHATUSIMH: TIPSIMOYTOJIbHASA CUCTEMa KOOPIMHAT,
BEKTOp, KOOPJWHATHI TOUYKH, KOOPJAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YMUCIO, pa3joXKEeHUE BEKTOopa Mo Oas3ucy,
CKaJSIPHOE IPOU3BEACHUE, BEKTOPHOE IPOMU3BEACHHUE, YIOJd MEXIy
BEKTOPaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ
JUISL pEIIeHUs] TEOMETPUYECKHX 3a/1a4 U 33/1a4 JPYTUX Y4eOHBIX MPEIMETOB

13

YMeHue BeIOMpaTh NOJXOMAIIMA METO 1Tl peLlIeHHs 3a7a4l; TIOHUMaHHe
3HaYMMOCTH MaTeMaTHKHd B H3YYEHUU TNPHUPOJHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHUM; YMEHHE pPaCIO3HaBATh IIPOSIBICHUE 3aKOHOB
MaTreMaTHKM B HCKYCCTBE,  yMEHUE  IPUBOAUTH  MPUMEPHI
MaTEeMaTHYE€CKUX OTKPBITUH POCCUHCKOM M MHPOBOM MAaT€MAaTHYECKOU
HayKu
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IHHEPEYEHbB 9JIEMEHTOB COAEPXKXAHMUSA, IPOBEPAEMbIX HA EI'D ITIO
MATEMATUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

Ypcna v BEIMHUCICHUS

1.1

HaTypaJ'IBHBIC " LCJIbIC YHCiia. HpI/IBHaKI/I JACIINMOCTH LICJIBIX YHUCEII

Panmonanbhupie  uncna.  OOBIKHOBEHHBIE M JECSTHYHBIC  JIPOOH, MMPOIICHTHI,

12 OCCKOHEYHBIC TIEPHONIECKUE APOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOU creneHu. [leiicTBus c
' apu(METHYECKUMH KOPHSIMU HATYPaJbHOU CTENEeHU
14 Crenens ¢ 1enbM nokasareneMm. CTeneHb ¢ palliOHAIBHBIM TOKa3aTEeNIeM.
) CBoiicTBa cTETICHN
L5 CuHyC, KOCUHYC M TaHT€HC YMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JleciTuuHbIE U HATYPATbHBIE JTOTapHUPMbI
JleiicTBuTENbHBIC UnCIa. ApU(YMETHICCKUE OTIEPAIUH C JCHCTBUTEILHBIMH
1.7 yuciamu. [IpubmmkEHHbIC BEIUUCTIEHUS, TTpaBUiIa OKPYTIECHUS, TPUKUIKA U OIICHKA
pe3yabpTaTa BEIYMCICHHI
1.8 ITpeoOpa3oBaHue BbIpakeHUH
1.9 KomrmiekcHbie uncna
2 VYpaBHEHHS U HEPABEHCTBA
2.1 Lenbie 1 1poOHO-pallMOHATIbHBIE YPAaBHEHUS
22 HppannoHaibHbIe ypaBHCHUSI
23 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenpHbIe U JorapuMHUUECKUE YPaBHEHHUS
2.5 Lenbie 1 1poOHO-pallMOHATbHBIE HEPAaBEHCTBA
2.6 HppaumoHanbHbIle HEPAaBEHCTBA
2.7 IToka3zarenbHble U TorapuMuUIecKre HepaBeHCTBA
2.8 TpuronomeTpuueckue HepaBEHCTBA
29 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia CHCTeMBbI TMHEHHBIX ypaBHEHU. ONPEIeTUTENIb MATPHUILIBI
3 OyHKIMH U TpaduKu
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OyHknus, crnocoObl 3amanus ¢yHkuuu. ['paduk (yHkmuu. BzaumHO

3.1 N )
oOpatHbie pyHKuU. YETHbIe U HeuéTHbIE PyHKIMU. [leproauueckue GyHKINH
OO6nacth ompezeneHuss U MHOXECTBO 3HaueHu#M ¢GyHkuuu. Hymu dyHknum.
39 [IpoMexxyTKH  3HAKONOCTOSHCTBA. IIpOMEXYTKHM MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl 1 MUHUMYMBbl (QyHKUuMU. HaunOonbiiee u HauMeHbIEE 3HAUYCHHE
(GYHKIIUM Ha TPOMEKYTKE
CrenenHast GyHKIMS C HATYpaJbHBIM U IIENIbIM MoKa3arenem. E€ cBoiicTBa u
3.3 rpaduk. CBolicTBa 1 rpadvik KOPHS 7-0¥ CTEIICHU
3.4 Tpuronomerpuueckne pyHKIUHU, UX CBOUCTBA U TPadUKU
3.5 [TokazarenpHast 1 TorapupmMuuecKas QyHKINH, UX CBOWCTBA U TpaduKu
16 Toukn paspeBa. Acumnrorel rpadukoB  QyHKimiA.  CBoicTBa QYHKIHIA,
' HETPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS TOCIIEAOBATEILHOCTEM
3.8 Apudmernueckas u reomerpudeckas nporpeccun. Dopmysa CI0KHBIX POLIEHTOB
4 Havana marematuyeckoro ananmsa
4.1 [IpowusBonnas pyHkimu. [Tpon3BogHbIE 37IEMEHTAPHBIX PYHKLUI
[IpuMeHeHne MPOU3BOAHOM K MCCIENOBaHUIO (PYHKIMI HA MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxosxaeHne HanOodbLIIero U HaMMEHbLIEro 3HaYeHUs (YHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. Muterpan
5 MHokecTBa U JIOTUKA
5.1 MHOXeCTBO, OTIEpallK HaJl MHOKecTBamMu. J{luarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTE M cTaTHcTHKA
6.1 OmnwucatelibHas CTATUCTHKA
6.2 BeposTHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena u MOBEpXHOCTH BpallleHUs
7.5 KoopauHaTel 1 BEKTOPHI
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYeCKOTrO aHajiM3a, reoMerpus. AjireOpa u Havaia

Matemaruueckoro ananmmsa 10-11 -e kmaccel: 6a30BbIM M yriryoneHHbd ypoBHH. 11I.A.AnmmoB,

FO.M.Konsrun, M.B.TkaueBa, Mocksa, [Ipocsemienue, 2024

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA
* JlugakTHdeckne MaTepuaibl anredpa U Hadyaia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u

Hayana MaTtemaruueckoro anammuza 10-11 -e xmaccel: 0a30BbId U yriyOJeHHBIH ypPOBHH.

I.A.Amumos, FO.M.Komsarun, M.B.TkaueBa, Mocksa, [Ipocsemienue, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubmuoreka LIOK https://monypoxu.pd/

https://resh.edu.ru/
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