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IMosicuuTeabHAA 3aNIHCKA

B pabouyto mporpammy ObUTM BHECEHBI U3MEHEHUs Mpuka3 Munnpocsemenus: Poccuun ot 09.10.2024
N 704 «O BHeceHMHM HU3MEHEHUH B HEKOTOpble NpuKa3bl MuHHCTEpCTBa HpocBelieHus Poccuiickoit
®enepanun, kacarouyecs (efepalbHbIX 00pa3oBaTeIbHBIX MPOrpPaMM HAayaJIbHOTO OOLIEro oOpa3oBaHMUS,
OCHOBHOT0 00111eT0 00pa30BaHuUs U CPEAHETO 00IIEero 00pa3oBaHUSI.

Kypc «Anrebpa u Havasa MaTeMaTHYECKOro aHaJIM3a» SIBIISICTCS OJTHUM
13 HanboJiee 3HAYMMBIX B MPOTPaMME CTapIICH IIKOJbI, OCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIeYrBacT
HHCTPYMEHTAJIbHYIO 0a3y Uil W3yd4eHHs BCEX €CTECTBCHHO-HAYYHBIX KypCOB, a C JAPYroil CTOPOHBI,
(hopMHUpyeT JTIOTUYECKOE U a0CTPAKTHOE MBIIIICHHE 00yJaIOIUXCsl HA YPOBHE, HEOOXOIUMOM JJIsl OCBOCHUS
UHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH W APYIMX AUCIHMIUIMH. B pamkax HaHHOTO Kypca
o0ydJaroIuecs: OBJIAJCBAIOT YHHBEPCAILHBIM SI3BIKOM COBPEMEHHON HayKH, KoTopas (HOpMyJIUpyeT CBOU
JTOCTHXKEHHUS B MAaTEMAaTHIECKOU opme.

Kypc anreOpbl U Hayaj MaTEMaTU4ECKOro aHanu3a 3aKJIa/IbIBAET OCHOBY
JUI YCHEIIHOTO OBJIAZICHHUs 3aKOHaMU (U3UKH, XUMHM, OWOJIOTUM, NMOHUMAaHMS OCHOBHBIX TEHICHLUI
pa3BUTHUS SKOHOMUKH u 0011eCTBEHHON KHU3HHU, MIO3BOJISIET OpPUEHTUPOBATHCS

B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJOIHIX, YBEPEHHO HCIIOJIb30BaTh UX Ul AaJbHEHUIIEro
00pa3oBaHMs U B MOBCEIHEBHON JKM3HU. B TO ke BpeMsi OBla/eHue a0CTPAKTHBIMH U JIOTHYECKU CTPOTUMHU
KOHCTPYKLMSAMHU aireOpbl U MaTeMaTHYECKOro aHajlu3a pa3BUBAeT YMEHHME HAXOAMTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh NICTUHHOCTb, JIOKA3bIBATh YTBEPIKIACHUS C MOMOINBI0O WHAYKIUU M PAcCyXIaTh JEAYKTUBHO,
UCIOJb30BaTh 0000IIEHNE M KOHKpPETH3aluio, abCTparupoBaHUE W aHAJIOTUIO, (OPMHUPYET KpeaTHMBHOE U
KPUTHUYECKOE MBILIUICHUE.

B xone u3yuenust kypca «AnreOpa M Hayaja MaTEMAaTHYECKOTO aHAINM3a» OOydYarolIuecs MOTydaroT
HOBBIA OMNBIT PEIICHUs NPUKIATHBIX 3a/ad, CaMOCTOSTEILHOTO IOCTPOCHUS MaTeMaTHYeCKUX MoJenen
pEaIbHBIX CUTyallui, NHTEPIPETALMM TOJYYEHHBIX PEIICHNUH, 3HAKOMSATCS C NPUMEPAMHU MAaTEMAaTHUECKUX
3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIMMUCSA MaTEMATUUECKUMHU OTKPBITUSAMH U UX aBTOPAMH.

Kypc o6magaer 3HaYMTENbHBIM BOCHUTATENIBHBIM IOTEHLMANIOM, KOTOPBIH pealn3yercss Kak udepes
yueOHbI MaTepHa, criocoOCTBYIOUIMHA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHsI, TaK U Yepe3 CIeUPHUKY
y4eOHOM J1eATeNbHOCTH, TPeOyIOUIel MpPOJOKUTEIbHON KOHLEHTPAMM BHUMAHMS, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH
1 OTBETCTBEHHOCTH 3a MOJIyYE€HHBIN pe3ynbTar.

B ocHoBe mMeTonuku oOyueHHs anredpe U HayajlaM MaTeMaTHUYeCKOro aHaIM3a JIEKHUT JesITeTbHOCTHBIHI
MPUHLIMIT O0YYEHHUS.

B crpykType yueOHOro kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a» BBIJCIIECHBI CIIEIYIONINe
coJiepKaTebHO-MeToAndeckue auHuM: «Yucna u BbruuciaeHus», «OyHKuuu u rpaduku», «YpaBHEHUs U
HepaBeHCTBa», «Hauama wmaremarnueckoro ananmsa», «MHOXecTBa M JIOrMKa». Bce OCHOBHBIE
COJIepKaTEIbHO-METOANYECKHE JINHUN M3Y4YalOTCsl Ha MPOTSHKEHUH JIBYX JIET O0yUeHHUsl Ha YPOBHE CPETHETO
o01iero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSSA JIpYT Apyra M MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMHU M
pasznenaMu. JlaHHBIM Kypc SBJSIETCS WHTETPaTHUBHBIM, IOCKOJIBbKY OOBEAMHSET B cebe cojaepKaHHe
HECKOJIbKUX MaTeMaTHUYeCKUX JUCIUIUINH, TAKUX Kak anredpa, TPUTOHOMETPHs, MaTeMaTHUECKUN aHaIu3,
TEOpHUsl MHOXECTB, MaTeMaTu4eckas Jioruka u apyrue. Ilo mepe Toro xak oOydaromiyecs OBJIaJeBarOT BCE
OoJsiee MIMPOKUM MaTeMaTHUYECKUM alapaToM, y HUX MOCIIEA0BaTebHO (POPMUPYETCSI U COBEPILICHCTBYETCS
yMEHHE CTPOUTh MAaT€MaTHYEeCKYI0 MOJeNb pealbHOW CUTyallud, NPUMEHSATb 3HAHMS, MOJTY4YEHHbIE MpU
W3YYEHUH Kypca, Ui pelIeHHs] CaMOCTOSATENbHO C(HOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3a/JadyH, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOANYeCKas JTUHUS «Yuncna ¥ BBIUMCICHUS» 3aBepiiaeT (GOPMHPOBAHNE HABHIKOB
UCIOJIb30BAHUS AEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYAaTO HA YPOBHE OCHOBHOT'O O0IEro 00pa3oBaHMUs.



Ha ypoBHe cpemnero o6miero o0Opa3oBaHHs 0co00€ BHUMaHHUE YAesIeTcs (OPMHUPOBAHHIO HABBIKOB
panMoHaNBHBIX BHIYMCIICHUH, BKIIIOYAIOMINX B c€0s HCIIOIB30BaHUE PA3TUYHBIX (POPM 3alMCH YKCIIA, YMEHHUE
JeNaTh MIPUKUJIKY, BBIIOIHATH NPUOIMKEHHbBIE BEIYMCICHHSI, OLIEHUBATh YHCIOBbIE BBIPAKEHUs, paboTaTh C
MaTeMaTHYEeCKUMHU  KOHCTAaHTaMH. 3HAKOMBbIE OOYydYalONIMMCS MHOMKECTBA  HATYpAJIbHBIX,  IIEJIBIX,
palMOHANIBHBIX M JEHCTBUTENIBHBIX YKMCEN JOMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX uucell. B kaxiaom u3
THX MHOXXECTB PacCMaTPUBAIOTCS CBONCTBEHHBIE €My CIEHU(HUYECKUE 3aJaud U OIEepaluu: JelieHHe
HAalleJI0, ONEPUPOBAHUE OCTATKaMU Ha MHOXKECTBE LEJbIX YHMCEd, O0COOble CBOMCTBA PpALMOHAIBHBIX U
UppaMOHATLHBIX YKCell, apu(METHUECKUE ONEPALluH, a TAK)KE U3BJICUCHHE KOPHS HATypaJIbHOM CTENICHH Ha
MHOECTBE KOMIUIEKCHBIX uKcen. biaronaps nociaenoBareabHOMY PacUIMPEHHIO KPyTa UCIIOJIb3YEMbIX YHCEI
M 3HAKOMCTBY C BO3MOKHOCTSIMH HMX NPUMEHEHHMS [UId pELICHHs pa3IMyHbIX 3anad  (popmupyercs
IIPEJCTAaBICHUE O €IMHCTBE MAaTeMaTHKH KaK HayKH U €€ pojid B IOCTPOCHMU MOJENeil peaJbHOro MHupa,
IIMPOKO UCTIONIB3YIOTCS 00001IeHNE M KOHKPETHU3AIIHA.

JIuHus «YpaBHEHUS U HEPABEHCTBA» PEAU3yeTCsl Ha MPOTSHKEHUH BCEro 00y4eHus B cTaplLiel 1IKoJe,
IIOCKOJIBKY B KaxaoM paszgene [IporpamMMbl MpenycCMOTpPEHO pEIIEHHE COOTBETCTBYIOUIMX 3aaad. B
pesyiabTare  OOydaroIlMecs — OBJIAZEBAIOT  PA3JIMYHBIMM ~ METOJaMM  PEUICHUs  PalMOHANbHBIX,
MppaMOHATILHBIX, TTOKA3aTENIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPHUECKUX YPaBHEHUH, HEPABEHCTB U
cHCTeM, a TakXe 3ajad, cojepXkalux napamerpsl. [lolyyeHHblE yMEHHUS LIMPOKO HCIIOJIB3YIOTCS HpU
WCCIIeIOBaHNHM (YHKIMH C TOMOIIBIO TPOM3BOJHOW, NpPU pEIICHUH TNPUKIANHBIX 3a7ad W 3aJad Ha
HaXO0XXJIeHHE HauOOJIbIIMX U HAUMEHbIINX 3HaueHUH pyHKuu. JlaHHas cojeprkaresbHas JIUMHUS BKIIOYAET B
ce0st Takke (POPMHPOBAHWE YMEHHUH BBIOIHATH pacuéThl M0 (GopMysaM, MpeoOpa3oBaHUsl PAlMOHAIBHBIX,
UppalMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TaKXkKe BBIPAKCHMH, COAEP)KAIIUX CTEHNEHH U
norapudmbl. bnaromaps wu3yueHHIO anreOpamdyeckoro marepuaia IMpPOUCXOJIUT JalibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOIO MBIIUIEHUS OOydarouuxcsi, (OpMHUPYIOTCS HABBIKU J€TyKTHBHBIX
paccyXIeHuid, paboThl ¢ CUMBOJBHBIMU (hOpMaMH, MPEICTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B
BUJIE PABEHCTB M HepaBeHCTB. AunreOpa mnpeanaraet 3((EeKTUBHbIE HHCTPYMEHTHI JUI PELICHMS
MPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/lad, HarJIsiIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa
HaYKH.

CopepxarenpbHo-MeTonuyeckass JHUAA «DyHKIMKM U rpapuKW» TECHO MEeperieTaeTcss ¢ APYyTUMU
JUHUSAMHU Kypca, IOCKOJBKY B KAaKOM-TO CMBICIIE 3a7a€T IIOCIEN0BAaTENbHOCTh M3YUYEHHUS Marepuaa.
N3yyeHue cTeneHHOM, MOKa3aTeabHOM, JIOrapu(pMUIecKol U TPUTOHOMETPUUECKUX (YHKIIUM, X CBOMCTB U
rpaduKOB, UCHOIb30BaHNE (PYHKLUH TS peHIeHus 3a1a4 U3 IpYTUX Y4eOHBIX MPEIMETOB U peaIbHOM KU3HU
TECHO CBSI3aHO KaK ¢ MaTeMAaTUYECKUM aHaJI30M, TaK U C PEIIEHHEM ypaBHEHUH M HepaBeHCTB. lpu sTom
Oonpllloe BHUMaHME yaeisercs (OPMUPOBAHMIO YMEHHs BbIpakaTb (OPMYJIaMU 3aBHCUMOCTH MEXITY
pa3IMYHbIMM BEJIMYMHAMH, HUCCIENI0BaTh MOJy4YeHHble (DYHKLUWHU, CTPOUTHh UX Tpapuku. Marepuan 3Toif
COJIep KaTeNIbHOM JTMHUM HalleJIeH Ha Pa3BUTHE YMEHMH M HaBBIKOB, MO3BOJIIONIUX BhIpa)KaTh 3aBUCHMOCTH
MEXJ1y BEIMYMHAMU B pPa3IMYHOW (QopMme: aHAIUTHYECKOM, rpaduueckoil um cioBecHoW. Ero umsyuenue
CIOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOTO MBIIIICHHUS, CHOCOOHOCTH K OOOOIIEHHIO M KOHKpPETH3allUH,
HCIIOJIb30BAaHUIO aHAJIOT .

ConepxatenbHast nuHHA «Havanma maremMaTnyeckoro aHajin3a» MO3BOJSET CYLIECTBEHHO PACHIMPHUTDH
KpYyT KaK MaTeMaTUYeCKUX, TaK U MPHUKJIAIHbIX 33]a4, JOCTYIHBIX 00yUYaIOUMCs, TaK KaK Y HUX MOSIBIISIETCA
BO3MOKHOCTbh CTPOUTH TPa(UKH CIOKHBIX (PYHKIUI, OnpeaesTh UX HAaUOOJIbIINE U HAMMEHbIIINE 3HAUYCHHUS,
BBIYUCIIATH TUIOMAAM GUTYp W OOBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPEHHs mporeccoB. JlanHas
CoJIepKaTeNbHAs JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOEHUSI MATEMaTHUYECKUX MOJENIEH peaJbHbIX
CUTyallud, TO3BOJIIET HAXOAWTh HaWJIyyllee pelIeHWe B TMPHUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHYECKHUX, 3a/layax. 3HaKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOIO aHaJM3a CIIOCOOCTBYET DPa3BHTHUIO
abcTpakTHOT0, (OPMABHO-JIOTUYECKOTO ¥ KPEaTUBHOI'O MBIILIEHUS, GOPMUPOBAHNIO YMEHUH pPaclio3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTEeMAaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOyuaromumecs: y3HaIOT O BBIJAOIINXCS
pe3ynbTarax, MOJIy4eHHBIX B XOJ€ pa3BUTHS MaTeMaTHKU KaK HayKu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANYecKas JTUHUSA «MHOXECTBa W JIOTMKA» BKJIIOYAET B CE€0Sl 3JIEMEHTHI TEOPHH
MHOXECTB U MaTeMaTH4eCKOM JIOTMKU. TeopeTHKO-MHOXKECTBEHHBIC MPEACTaBICHUS IPOHMU3BIBAIOT BEChH
Kypc LIKOJIbHOU MaTeMaTUKU



U TpeanaraloT HamOollee YHUBEPCAIbHBIA S3bIK, OOBEIMHAIONIMHA BCE pa3lenbl MaTeMaTHMKH U e
MIPWIOKEHUH, OHU CBSI3BIBAIOT pasHble MaTeMaTHYECKHE JUCLIUTUINHBI
U MX NPWIOKEHUs B equHoe 1enoe. [loaToMy BakHO JaTh BO3MOYKHOCTh OOy4YarolleMyCsi MOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHON MAaT€MaTUKHU U HCIIOJIB30BATH €0 JUISl BBIPAKEHUS CBOMX
MbICIIEH. J[pyruM BaKHBIM IPHU3HAKOM MATEMaTUKH KaK HAyKH CIEAyeT INPU3HATH CBOMCTBEHHYIO €U
CTPOrOCTh OOOCHOBAaHUI U CIIEIOBAaHHE OINPENEIEHHBIM IPAaBUIIaM ITOCTPOCHUS JT0KA3aTeNbCTB. 3HAKOMCTBO
C 3JIEMEHTaMH MaTeMaTHYeCKOW JIOTHMKHU CIIOCOOCTBYET Pa3BUTHIO JOIMUYECKOI'O MBIIUIEHUS OOydYaroLIuxcs,
MO3BOJISIET WM CTPOUTh CBOM PACCYXKIEHHUS HAa OCHOBE JIOTMYECKUX MpaBUJ, (HOPMUPYET HABBIKH
KPUTHUYECKOI'O MBIILUICHHUS.

B kxypce «AnrebOpa u Havana MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MO/JICJINPOBAHUs], KOTOpbIE MPU3BaHBI CIHOCOOCTBOBATH (POPMUPOBAHHIO HABBIKOB IOCTPOEHUS MOZEIeH
peanbHBIX CHTyallud, UCCIENOBAaHMUS 3TUX MOENCH C MOMOIIBI0 ammapaTta anreOpbl ¥ MaTeMaTH4eCKOTro
aHaJIN3a, UHTEPIPETALMN IIOJYYEHHBIX pe3yibTaToB. Takue 3amaHus BIUIETEHBI B KaXKIbld U3 Pa3fciioB
[IporpaMMbl, NMOCKOJIBKY BECh MaTepuall Kypca LIMPOKO HMCIOIb3YETCs JUIsl pElIeHUs NPUKIaJHbIX 3a]ad.
IIpu pemieHun peanpHBIX MPAKTUYECKUX 3a/ady oOyyaroIluecs pa3BUBAIOT HAOIIOJATeIbHOCTb, YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, abCTparnpoBaThCs, UCIOIB30BATh AHAJIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobaemy. [lesaTeabHOCTh MO (POPMUPOBAHHMIO HABBIKOB PEIICHUS NPUKIAIHBIX 3aJad OpPraHU3yercs B
IIpoLiecce U3yUeHUs BCeX TeM Kypca «AnreOpa U Hayajla MaTEMAaTUYECKOTO aHATIU3ay.

OOwiee 4YMCIO YacoB, PEKOMEHIOBAaHHBIX Ui M3y4YeHHMs y4yeOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOro anaiamusa» - 238 4dacoB: B 10 kmacce — 136 yacoB (4 waca B Hezmeno), B 11 kiacce - 136
yacoB (4 yaca B HEJIEIIIO).

Conep:xanue o0ydyenus B 10 knacce.

Yucna v BBIYMCICHUS.

Pannonaneupie  uncna. OOBIKHOBEHHBIE W JECATUYHBIE JIpoOM, TMPOIEHTHI, OECKOHEUHBIE
nepuoaudeckue apoodu. [Ipumenenue 1pobei ¥ MPOLEHTOB s PELICHUs MPUKIAIHBIX 33/1a4 U3 pa3InYHbIX
OTpaciei 3HaHUW U peabHON KU3HMU.

JlelicTBUTENbHBIE YKcia. PanyoHanbHble W UppalMOHATIbHBIE Yucia. ApudMeTHYecKUe ONeparuu ¢
NEUCTBUTENLHBIMU YUCIaMH. Moaynb JEHCTBUTEIBRHOTO 4YHCIa M €ro cBoicTBa. [IpubmmkéHHbIE
BBIYHCIICHMS], IIpaBuJIa OKpYTJIEHUS, IPUKUAKA
U OLIEHKAa pe3yJIbTaTa BIYUCIECHUH.

Crenenp ¢ uenbiM mnokasateneM. bunom HeroTona. Mcnonb3oBanue mnoaxoasmie (Gpopmbl 3amucu
JNeHCTBUTEIBHBIX qucen IS pelieHus MPAKTHYECKUX 3aj1ad
U TIPEJCTABJICHNS JaHHBIX.

ApudpmeTrueckuii KOpeHb HaTypajIbHOW CTENEHH U €r0 CBOMCTBA.

Crenenp C panoHaIbHbIM IIOKa3aTeseM " e€ CBOIICTBa, CTETICHb
C JE€UCTBUTEILHLIM II0OKA3aTEIIEM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI€HC YUCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTA.

VYpaBHEHHUsI U HEPABEHCTBA.

ToxnecTBa M TOXAECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIbHBIE
ypaBHEHHUSI U ypaBHEHUsA-cleAcTBUS. HepaBeHCTBO, pellieHrne HepaBeHCTBA.

OcHoBHbIE METO/IbI pelieHus LENIBIX u IpoOHO-pallMOHATIBHBIX YpaBHEHHUI
W HEpaBEHCTB. MHOrOWIEHb OT OJHOM NEepeMEeHHOW. JlelleHHne MHOrowieHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousens! ¢ nensiMu ko3dduuuenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKANX CTENIEHH U KOPHH.

WppanmonansHble ypaBHeHNA. OCHOBHbBIE METOABI PELIEHUS HPPALIMOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPaBHEHHI.

[IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/bI PEIIEHUS JIOTapu(PMUUECKUX YPABHEHHI.

OcHOBHBIE TpHUrOHOMeTpHueckue (opmynsl. I[IpeoOpazoBaHMe TPUTOHOMETPHUECKUX BBIPAKEHUI.



Pemienue TpuroHOMETpUYECKUX YPAaBHEHUH.

Pemenne cucreM NMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX ypaBHEHHMH. Olpeneiaureib
MaTpuIlbl 2X2, €ro TreOMETPUYECKHUA CMBICI M CBOWCTBA, BBIYMCICHUE €ro 3HAYCHUS, MPUMEHEHUE
OIIPEACIUTEINS ISl PELIEHUSI CUCTEMBbl JUMHEHHBIX ypaBHEHUIl. PelleHne NMpuKiIaaHbIX 3a7ad C HNOMOUIbIO
CUCTEMBbl JIMHEHHBIX YypaBHeHMH. lMccnenoBaHue IIOCTPOCHHOM MOJEIM C IOMOINBIO MAaTrpull U
ONPEACIIUTENCH.

[locTtpoeHne MaTEMATHYECKUX MOAEIEH PEaJIbHOM CHUTyallMH C IOMOIIBI0 YPAaBHEHUH M HEPAaBEHCTB.
[IpumMeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUIO MAaTEMAaTHUYECKUX 3a/1a4 U 33/]1a4 U3 PA3IUYHbIX 00JIacTen
HAyKU U pPEaJIbHOM JKU3HHU.

OyHKIUYN U TpapHUKH.

OyHKIUA, criocoObl 3aanus GyHkuu. B3anmuao oopatubeie dyHkumnn. Kommosumus Gynkmuii. I'paduk
¢byHKIMU. DIIeMeHTapHbIe TPeoOpa3zoBaHus rpaduKOB (PYHKIHIA.

OOnacte ompeneneHuss M MHOXECTBO 3HaueHu ¢ynkuuu. Hymn @ynkuun. IIpomexytku
3HaKonocTosHCcTBa. YEéTHbIe U HeuéTHbIe pyHKIMU. [lepuonnyeckue pynkum. [IpoMexyTKH MOHOTOHHOCTH
¢byHkuuu. MakcumyMbl U MMUHUMYMbI (yHKkiuu. Haumbonbliee u HauMeHbllee 3HAYeHHUS (QYHKLUU Ha
IIPOMEXKYTKE.

JIuneltHas, KBaJpaTU4Has U JpoOHO-TMHEHHas GYHKIMU. DIeMEHTapHOE UCCIIEI0BAaHUE U ITOCTPOEHHE
uX rpauKoB.

CrenenHas  ¢QyHKUMA  C  HaTypaJbHbIM M LedbIM  Moka3ateneM. EE€  cBoiictea
n rpapuk. CBoiicTBa U TrpaduK KOpPHI N-0OM CTemeHM Kak (YHKOUH OOpaTHOM  CTereHH
C HaTypAJIbHBIM I10Ka3aTEJIEM.

[Toka3zarenpHast U Jmorapupmudeckas QyHKIUU, UX CBOWCTBA W rpaduku. Vcmomp3oBaHue rpapukoB
GyHKIUN 715 penieHus] ypaBHEHHH.

Tpuronomerpuueckass OKpY)KHOCTb, OIIPENIEICHUE TPUTOHOMETPUYECKUX (QYHKIUH YHCIOBOTO
apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTHM B pEalbHBIX Ipolieccax U sBiIEHUAX. ['paduku peasbHBIX
3aBUCUMOCTEMN.

Hauana maremaTn4eckoro aHanusa.

ITocnenoBarenbHOCTH, cIOCOOBI 3a/laHUs TOCIE0BaTeIbHOCTEH. MeTo; MaTeMaTHYeCKOW MHIYKLUU.
MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIE0BATENbHOCTU. VICTOpUS BOZHMKHOBEHUSI MaTEMATUYECKOT0 aHaln3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckas M TeoMeTpuyeckas mporpeccud. beckoHeuHO yObIBarolass TIeoMeTpuyecKas
mporpeccusi. Cymma  OeckoHeuyHO  yObIBaroleil reomerpuueckod mporpeccuu. JIMHeWHbIH U
SKCIIOHEHIMAIBHBIA pocT. Yucio e. @opMmyrna CI0XKHBIX NPOLUEHTOB. lcmonap30BaHWE NPOTrpeccur AJis
pELICHNs PEANIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

HenpepriBHble pyHKIIMM U UX cBoWcTBa. Touku pa3pbiBa. ACUMITOTHI rpadukoB QpyHKIM. CBOMCTBA

byHKIMH HENPEPBIBHBIX Ha OTpE3KE. Merton MHTEPBAJIOB
JUIs pellieHus: HepaBeHCTB. [IprMeHeHre CBOMCTB HeMpephIBHBIX (DYHKIUM ISl pelIeHus 3a/1a4.
IlepBas " BTOpast IIPOU3BOJIHBIE GbyHKIMH. Omnpenenenue, re€OMETPUYECKHM

1 (GU3MYECKUN CMBICI POU3BOIHON. YpaBHEHHUE KacaTeabHOU K rpa@uKy QyHKINU.

[IpousBonHble d3neMeHTapHBIX (yHKIMA. I[Ipon3BogHas CyMMbl, TPOU3BEACHHUS, YacTHOTO M
KOMITO3UIIUHU (PYHKIIHH.

MHoskecTBa U JIOTHKA.

MHOXeCTBO, onepanuy HajJ MHOXKECTBAMM U UX CBOMCTBA. J[marpammsl Disiepa—BenHa. [Ipumenenne
TEOPETUKO-MHOXECTBEHHOTI'O allapara Jyisi ONMCAaHUsS PEAJIbHBIX ITPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a4a4
U3 IPYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBUE, JI0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

Coaep:xanue o0yuenus B 11 kiacce.

Yucna v BBIYMCICHUS.

Harypanbable u nenble yucna. lIpuMeHeHHEe MPHU3HAKOB JAEIMMOCTH LEJBIX YHCEN, HauOOJbIIHNI



obmuii nemutens (mamee - HOJl) m Hammenbmee obmee kpatHoe (nmanmee -HOK), octatkoB mo momysto,
anroputMa EBknnza as pemeHus 3aad B HENbIX YUCIIaX.

KomrmekcHbie uncna. Anredpandeckas U TPUTOHOMETpUYECKasi (POPMBI 3alMCH KOMILIEKCHOTO YHUCIIa.
Apudmernueckue omnepanuu ¢ KOMIUICKCHBIMH 4HcIamMH. M300pakeHHe KOMIUIEKCHBIX 4YHCET Ha
KoopauHaTHOU miockocTi. @opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JUISl perieHus (pU3MUeCKNX U TeOMETPUIECKUX 3a/1aU.

VYpaBHEHHUs U HEPABEHCTBA.

CucreMa ¥ COBOKYIIHOCTb  YpaBHEHUH U HEPaBEHCTB. PaBHOCUIIBHBIE ~ CHCTEMBI
U CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0Op KOpHEH TPUTOHOMETPHUUYECKUX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH.
Peurenne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIEHUS CHCTEM U COBOKYIHOCTEM pallMOHAIbHBIX, HPPaLlUOHAIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPaBHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHu.

[IpuMeHeHune ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHMYECKUX 3aJad M 3a1ad U3
pa3nUYHBIX 001aCTE HAYKH U PEeaTbHOM KU3HHU, MHTEPIPETAIHS OTYYSHHBIX Pe3yJIbTaTOB.

OYHKIMH U TpadUKH.

I'padux kommozuiuu GyHKkuuid. 'eomMmerprudeckne oOpa3sl ypaBHEHUH 1 HEPABEHCTB HA KOOPAWHATHOM
IIJIOCKOCTH.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U IPaUKH.

I'padmyeckue MeTonbl pelieHus ypaBHEHHI W HepaBeHCTB. | paduueckue MeTOAbI pelieHus 3afad C
napaMeTpami.

Hcnons3zoBanue rpadukoB byHKIUI JUTSt U CCJIEI0BAHMS IIPOLIECCOB
U 3aBHCHMOCTEM, KOTOphI€ BO3HMKAIOT IpPU PELIEHUH 3a7ad U3 JPYrHX Y4YEOHBIX NMPEAMETOB U peaibHOU
KU3HU.

Havana maremaTtnueckoro aHanusa.

IIpumenenune IIPOU3BOJHON K UCCIJIEJOBAHHIO byHKUIMH Ha MOHOTOHHOCTh
1 3KcTpeMyMbl. HaxoxxieHne HanbonbIIero 1 HaMMEHbLIEro 3HaYeHUH HEeNPepbhIBHON (QYHKIIMHM Ha OTPE3KeE.

[IpumeHeHne MPOU3BOJHOW [UIsl HAXOXKIACHMS HAWJIYUIIEro PEIICHUs B NPHUKIAIHBIX 3ajadax, AJs
oTpeeNeHus CKOpPOCTH u YCKOpEHUs nporecca, 3aJIaHHOTO bopmyoi
WIN TpapUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3zHbIX. [lepBooOpaszHble 37eMEHTapHBIX (QYHKIHM.
IIpaBuia HaX0XXIEHHS IEPBOOOPA3HBIX.

Nuterpain. 'eomeTpudeckuii CMbICI UHTErpajia. Beraucienne onpenenéHHoro nHTerpaia mo Gopmyie
Herotona—Jleitbuuna.

[IpumeneHue nHTErpana s HaxoXACHUS IJI0MAAel IIOCKUX GUryp U 00bEMOB reOMETPUUECKUX Tell.

[Tpumeps! pemennii auddepeHnnanbHbIX ypaBHEHUH. MaremaTuyeckoe MOJAEIMPOBAHUE peabHBIX
MIPOIIECCOB C MOMOIIBIO T PEepEeHITHATBHBIX YPAaBHEHHIMA.

INTAHUPYEMBIEPE3YJIbTATBIOCBOEHUAYUYEBHOI'OKYPCA
«AJITEEPA 1 HAUAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMUHOCTHBIEPE3YJIBTATDBI

1) rpaxkaanckoroBocnuTAHMS:
c(hOpMHUPOBAHHOCTh IPaKIaHCKOMIIO3UIIMHOOYYaOIIErOCs KaKaKTHMBHOT O
OTBETCTBEHHOTOWIEHAPOCCHICKOTOOOIIECTBA, IPEICTABIEHUEOMATEMATHYECKHX OCHOBax
(GyHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SABJIECHUH, IPOLENYP TPaXKIAaHCKOro OOIIecTBa (BBIOODSI,



OTPOCHI U JIPYroe), yMeHHe B3aUMOJACHCTBOBATH C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C HUX
GYyHKIUSMU ¥ Ha3HAUCHUEM;

2) NaTpHOTHYECKOr0BOCIHTAHMSI:
c(hOPMHUPOBAHHOCTh POCCHICKON TPAKIAHCKOW HMICHTHYHOCTH, YBAKECHUS K TPOILIOMY M HACTOSIIEMY
POCCUIICKOM MaTe€MaTUKH, LIEHHOCTHOE OTHOLICHUE K JAOCTHKEHUSM POCCUMCKMX MAaTeMaTUKOB U
POCCHIICKOM MaTeMaTHUYECKOW MIKOJIbI, HCIIOJIb30BAHUE 3THX JOCTHKEHHUH B JPYrUX HayKaX, TEXHOJIOTHSX,
cdepax S5KOHOMHUKH;

3) AyXOBHO-HPaBCTBEHHOTOBOCHTAHMS:
OCO3HAaHWE ITYXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapoja, cOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA,
THYECKOTO TIOBEJICHHS, CBSI3aHHOT'O c NPaKTUYCCKUM
PUMEHEHHEMIOCTIKEHUIHAY KM IS TEIbHOCTRIOYUYEHOT0,0CO3HAHUEIMYHOTO  BKJIaJla B IOCTPOCHHE
YCTOMUYMBOTO OyAYIIErO;

4) 3cTeTH4ecKOroBOCIUTAHMS:
ACTETUYECKOE OTHOIIICHHE K MHDY, BKJTIOYAs ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,00bEKTOB,3a/1a4,PEIICHHUH, PACCy K ICHUN, BOCTPUUMYHBOCTHK MaTeMaTHYECKUM
aCIIeKTaM Pa3IMYHBIX BHJIOB HCKYCCTBA;

5) ¢usnueckoropocnuTAHMS:
C(bOpMI/IpOBaHHOCTI) YMCHUA IIPUMCHATH MaTEMATHUYCCKHUC 3HAHUA B
MHTEPECax310pOBOrOMGE30TaCHOr000Pa3aKU3HU,0TBETCTBEHHOEOTHOIEHUEK cBOEMY 3/I0POBBIO
(3M0pOBOE TMTAHMe, COATAHCHPOBAHHBIA PEXUM 3aHATMH M OTAbIXa, pEryadpHas —(u3MYecKas
aKTUBHOCTH), ~ (DM3MUECKOE  COBEPIIEHCTBOBAHHE TIPH  3aHATHAX  CIIOPTHBHO-03J0pPOBHTEHHOM
JIeSATETHHOCTHIO;

6) TpynoBorosocnuTanus:
TOTOBHOCTh K TPYydy, OCO3HaHHE IIEHHOCTH TPYyIOdoOus, UHTepeC K pas3dudHbIM cdepam
npodeccnoHaNbHOM AeSITeNbHOCTH, CBI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHHUSIMH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyaylIeHNpodhecCUunupeaTn30BbIBATHCOOCTBEHHBIC)KM3HEHHBICIIIIAHBL,TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHI0 M CaMOOOpPa30BAHMIO Ha NPOTSHKEHUHM BCEW JKU3HH,
TOTOBHOCTb K AKTUBHOMY YUYacCTHIO B PEUICHUHU NMPAKTUYECKUX 33/1a4 MATEMaTUYECKON HaIllpaBIE€HHOCTH;

7) 7K0JI0rH4YeCKOrOBOCHHTAHMUS:
c(OPMUPOBAHHOCTh 3KOJOTMYECKOM KYyJNbTYpbl, ITOHUMAHUE BIUSHUS COLMAIBbHO-3KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHME NPUPOJHOM M COLMAIBbHON Cpelbl, OCO3HaHHE TIJI00aJbHOIO Xapakrepa
9KOJIOTHUECKUX MPOOJIeM, OpUEHTAlUS Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWN IS pelieHus 3aaad B
o0JacTu OKpY>Karolleil cpeipl, TUIAHUPOBAHHUE TMOCTYMKOB U OIICHKHM UX BO3MOXHBIX MOCIEICTBUN IS
OKpY>KaloIlIeH Cpeibl;

8) neHHOCTHHAYYHOTONO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIOPA3BUTHSHAYKUHOOIIECTBEHHONTTPAKTUKH, IOHUMAaHHEMATeMaTHIECKOM

HayKHKaKCPEPHIYEIOBEUECKOUIEATETbHOCTH,ITANIOBEEPA3BUTHANZHAYNMOCTH JUIsSt pa3BUTHS
LUUBWINA3AIUH, OBJIAJICHUE SI3BIKOM MaTeMaTHKU u MaTeMaTHU4eCKou

KYHBTypOﬁKaKCpC,E[CTBOMHO3HaHI/I§IMI/Ipa,I‘OTOBHOCTBOCyH.ICCTBJ'ISITLHpOCKTHYIO H  HUCCICHOBATCIILCKYIO
ACATCIIBHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIEPE3YJIbTATbBI

ITo3naBaTenbHBbICYyHHBEPCcATbHbICy4YeOHbIeIe CTBUSA ba3oBble



JOrn4yecKue neiicTBu:
BBISIBJISITH W XapaKTEpU30BaTh CYLIECTBEHHbIE TMPU3HAKM MaTeMaTHUYECKUX OOBEKTOB, TOHATH,
OTHOIICHUNA MEXIY MOHATHAMH, (OPMYIHPOBATEH ONpPECIICHUS MMOHATUH, yCTaHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJIacCH(PUKALIUK, OCHOBAHUS JUIst 0000IIEHNS M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;
BOCIPUHUMATh, (OPMYJIUPOBATh U NMPEOOPA3OBBIBATH CYXKICHUS: yTBEPAUTENIbHbIE M OTPHUIATEIbHBIE,
€IMHUYHBIE, YaCTHBIEC U OOIIHE, YCIOBHBIE;
BBISIBJIAITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U TMPOTHBOpEYHs B (akTax, HAaHHBIX,
HAOMIOACHUAX W YTBEPXKACHUAX, NpeJlaraTb KPUTEPUHM IS BBIABICHUA 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;
JIeNIaTh BBIBOJBI C MCIOJIb30BAaHHUEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIIOUYCHHI,
YMO3aKJIFOUEHUH 10 aHAJIOTHH;
IIPOBOAUTHCAMOCTOSATENBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM (IPSMbIE U OT IPOTUBHOIO),
BBICTPAauUBaTh apryMEHTAlMIO, MPUBOAMUTH IMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHS U BBIBOJIBI;
BBIOMpATH croco6 peuieHus yueOHOU 3aa4u (cpaBHUBATH HECKOJIbKO
BapHaHTOBPEIICHHS, BHIONPATbHAN00JICETIOIX O CYIETOMCAMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUERB).
BazoBblencciieioBaTebCKueeHCTBUA:

MCIOJB30BaTh BOMPOCH KAaK HCCIEIOBATENbCKH HHCTPYMEHT NO3HAHUS, (OPMYJIHMPOBaTH BOIPOCHI,
¢bukcupyomue npoTUBOpedre, npobdiaeMy, yCTaHaBIMBATh UCKOMOE U JlaHHOe, (OpMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATEH CBOIO MO3UIUI0, MHEHUE;
MPOBOJIUTh CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCICIOBAHUE IO yCTAHOBJICHHIO
OCOOCHHOCTE MaTeMaTU4ecKoro OObEKTa, SIBICHUSA, IPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;
CaMOCTOATENbHO (HOPMYIHUPOBaTh 000OIIEHUS] M BBIBOJBI MO pe3yjbTaTaM MPOBENEHHOTO HAOIIOAEHUS,
HCCIIEIOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJyUYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIEHHUI;
IMPOTHO3UPOBATH BO3BMOKHOC Pa3BUTUC ITPOLECCA, a TAKKC BbIIBUTATH IMPCATIIOIOKCHHA O €0 PasBUTHU B
HOBBIX YCJIOBHSIX.

Padoracundopmanmeii:
BBISBJIATH JAePUIMTEI MHPOpPMAIUNK, NaHHBIX, HEOOXOAMMBIX Il OTBETa HA BOMPOC M JJS pPElICHUs
3a/1a4u;
BBIOMpATh uH(pOpPMALIHIO u3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, aHaAJIM3UPOBATh,
CHUCTEMAaTHU3UPOBATHUMHTEPIIPETUPOBATEUH(DOPMALIMIOPA3INYHBIXBUAOBU(DOPM MpEICTaBICHUS;
CTPYKTYypUPOBaTh HH(OPMAIINIO, TPEJICTABISTH €€ B PA3IMYHBIX (opMax, UILTIOCTPUPOBATH TpadUIeCcKH;
OILICHHUBATh HAAEKHOCTh HH(POPMAIIHH IO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KommyHukaTuBHBbIeyHUBepcaibHbleyYeOHbleAelicTBIsA O0enue:
BOCOPUHMMATh U (GOpPMyJIHpOBaThb  CYXIEHHSI B  COOTBETCTBUM  C  YCIOBUAMHU |
HEISIMUOOIIEHUS, ICHO, TOYHO,TPAMOTHOBBIPAKAThCBOIOTOUKY3PEHUSABYCTHBIX M IMHUCBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y pEUICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIyYEeHHBIA PE3yiIbTaT;
B X0J1e 00CYK/IeHHUs 3a/1aBaTh BOIIPOCHI 0 CYIIECTBY 00CYX/1aeMOM TeMbl, IPOOJIEMBbI, pelIaeMoil 3a1auu,
BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha IMOUCK PEIIECHUs, COMOCTABJIATH CBOM CYXKICHUS C CYXICHHUSIMH
JIPYTUX YYaCTHUKOB AHMANora, OOHApYXHBAaTh pPa3lIMYMe M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU ¢opme
(hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;
MIPEJICTaBIATh PE3YyJbTaThl PEIICHUs 3a/Ja4yd, SKCIEPHUMEHTa, MCCIIEOBAHUS, MPOEKTa, CAMOCTOATEIHHO
BBIOMpATh (popMaT BBICTYIUICHUS C YUETOM 3a7au IPE3CHTALUN U OCOOCHHOCTEN ay IUTOPHUH.



PeryasiTuBHbleyHHBepcajibHbleyueOHbleAecTBUsE CaMmoopranu3anusi:

COCTaBJIATh IUIaH, AJITOPUTM pEUICHHs 3aJayd, BBIOMPATH CIOCOO pelieHHs] ¢ Y4ETOM HMEIOIIMXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATh BAapHAHTHI PEUICHHH C
y4€TOM HOBOI MHQOPMAIIHH.

CaMOKOHTPOJIb,YMOLMOHATbHBIHMHTEIICKT:
BJIaJIETh HaBBIKAMHM [IO3HABATEJIIbHOM pedUIeKCMH KaK OCO3HAHHUS COBEpIIAEMbIX JCUCTBUH H
MBICIIUTENBHBIX TPOLIECCOB, HMX pE3yJNbTAaTOB, BIAJETh CHOCOOAMH CaMONPOBEPKH, CaMOKOHTPOJIS
Ipolecca 1 pe3yJibTaTa pelleHusl MaTeMaTH4YeCKON 3a/1auH;
MPEIBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPHU PEIICHUU 3a]a4d, BHOCHTH KOPPEKTHBBHI B
JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;
OLICHUBATbCOOTBETCTBUEPE3YIbTATALICIIUNYCIIOBUSIM, OOBSACHATHIIPUYNHBI JOCTHKEHUS Win
HEJOCTUKEHHUSI pE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, JaBaTh OLEHKY NMPUOOPETEHHOMY OMBITY.

CoBMecTHasI/1eATETbHOCTD:
MMOHMMATh W WCIOJIh30BaTh NPEHMYIIECTBA KOMAHIHOW W WHAMBUIYAILHON pPabOTHI TPH pEIICHUH
y4eOHBIX 3aja4, IPUHUMATH IIeJIb COBMECTHOW JACSITEIHbHOCTH, TUIAHUPOBATH OPTaHHW3AIUI0 COBMECTHOM
paboThI, pacmpeAcniaTh BHIBIPAOOT,JOTOBAPUBATELCS,00CYKIATHIIPOIIECCHPE3YIBTATPAO0TH,0000I1aTh
MHEHUS HECKOJIbKHX JIIOJIEH;

y4acTBOBATHBIPYNIOBBIX(popMaxpaboThI(00Cy K 1eHNS,00MEHMHEHHH,
«MO3TOBBICHITYPMBI»MHHBIE ), BBITOTHATHCBOIOYACThPAOOTHIMKOOPINHUPOBATH
CBOMJICHCTBUACAPYTMMUYICHAMUKOMAaH/Ibl,01ICHUBATbKAY€CTBOCBOCTOBKIala B  OOIIMKA MPOAYKT IO
KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUSL.

IlnanupyeMble mpeaMeTHBIE Pe3yJbTaThl 0CBOeHHs (edepabHOIi padoyeii mporpaMMbl Kypca
«AJaredpa W Hayaja MaTeMAaTH4eCKOr0 AaHAJM3a» Ha YIJIy0JI¢HHOM YPOBHe Ha YPOBHE CpeJIHero
o011ero oopa3oBaHus.

K konny o0yuenus B 10 kiacce oOy4aromuiics MOMIy4UT CIEIYIONINE MPEAMETHBIE Pe3yIbTaThl MO
OTICNBHBIM TeMaM (enepanbHOil pabodeld mporpamMmbl Kypca «Anredpa W Hadala MaTeMaTHYecKOTro
aHaIM3ay:

Yucna v BBIYUCIICHHUS:

CBOOOJIHO OMEpUPOBATh MOHATHSAMH: pPALMOHAIBHOE YHUCIO, OECKOHEUHas MepHOANYecKas IpoOb,

IIPOLICHTBHI, UPPALMOHAIIBHOE 4YUCIIO, MHOX€ECTBA palrOHaIBHBIX
U JEUCTBUTEIIBHBIX YUCEN, MOLYJIb JEHCTBUTEIBHOIO YUCIIA;

IIPUMEHSATH Ipobu u MIPOLICHTHI JUTS peneHus MIPUKJIIQHBIX 3a1a4
U3 Pa3JIMYHBIX OTpACIIel 3HAHUHN U PeaJIbHOMN KU3HU;

IIPUMEHSATH npuOIKEHHBIE BBIYMCIICHHS], npaBuia OKpYTJICHUS, MIPUKHAJIKY

U OLICHKY PE3YJIbTaTa BBIYUCIICHU;

CBOOOJHO OINEpUPOBaTh IMOHATUEM: CTEMEHb C LEJIbIM IIOKAa3aTelIeM, HCIO0Jb30BaTh MOIXOASALIYIO
(dbopMy 3anucH JeHCTBUTENBHBIX YUCEN JUISl PEIICHHs] TPAKTUYECKHUX 33/1a4 U MPE/ICTaBICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATh MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJlbHOM CTETEHU;

CBOOO/THO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JIorapudM YKcia, TeCITUUHbIE U HaTypabHbIE JOTapu(pMbl;

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC YHCIOBOTO apTyMEHTa;

ONEPUPOBATH MTOHATUSMHU: APKCUHYC, APKKOCHHYC U apKTaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHEHHUs ¥ HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHITUSIMH: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHUS
U yPaBHEHUSA-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

MPUMEHSTh pa3IMYHble METOJbl PELICHUS pAlMOHAJIBHBIX U JAPOOHO-pAllMOHANBHBIX YpaBHEHHI,
IIPUMEHATHh METOJ UHTEPBAJIOB U1l PELLECHUS] HEPABEHCTB;

CBOOOJHO ONEpPHPOBATH IMOHATUSAMHU: MHOTOYIEH OT OAHOM NEepEeMEHHOW, MHOTOWIEH C LENbIMU



KO3 QHUIMEHTaMH, KOPHM MHOIOWIEHA, NMPUMEHATh JEJICHHE MHOIOYJIEHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i pemienus 3anay;

CBOOOJHO OIEpPUPOBATh MOHATUAMHU: CHUCTEMA JIMHEHHBIX YpaBHEHMH, MaTpula, OINpPEIEIUTENb
MaTpuIbl 2 X2 M €ro TEOMETPHUYECKHH CMBICI, HCIOJNb30BaTh CBOMCTBA OmperenuTens 2 X 2 amis

BBIYMCIICHUS €ero 3HAYEHHUS, [IPUMEHATH OIPEIEIUTENN
JUIsL  pELICHHUs CUCTEMBl  JIMHEWHBIX  ypaBHECHUH, MOJCIINPOBATh  PEaJIbHbIC CUTyaluu
c IIOMOILIBIO CUCTEMBI JIMHEHHBIX YPaBHEHHUH, UCCIIEN0BATh IIOCTPOEHHBIE MOJEeIn

C TMOMOIIBIO MAaTPUIL M ONPEACTUTENCH, HHTEPIPETUPOBATH MOIYUYEHHBIN pPe3yIbTaT;

HCIIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHAMU JJ1s peoOpa30BaHusl BhIPAXKEHUN;

BBINOJIHATH npeoOpa3oBaHuUs YHCIOBBIX BBIpKECHUH, CoZiep KaIIIX CTETIeHU
C palMOHANILHBIM [TOKA3aTeleM;

MCIOJIB30BaTh CBOMCTBA JIOTapu(pMOB IJIs TpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

cBO0OOIHO OIIepUPOBATH MOHSITUSIMU: UppalMOHAIIbHBIE, MOKa3aTeIbHbIe
U Jorapu(MUYECKUEe YpaBHEHHS, HAXOIUTh WX PELICHHS C MOMOINBI0 PAaBHOCWIBHBIX TEPEXOJIOB WIH
OCYIIECTBIISISI IPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI ISl MPeoOpa3oBaHUsT TPUTOHOMETPUUIECKHX
BBIPAKECHUI;

CBOOOJHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSITh HEOOXOANMBIC
(GbopMyIIBI 17151 pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHU;

MOJICIMPOBATh pealibHble CUTYallMd Ha S3bIKe anreOpbl, COCTABISATH BBIPAXKCHUS, YPaBHEHUS,
HEpaBEHCTBA o YCIIOBUIO 3aJa4u, HCCJIEIOBATh MOCTPOCHHBIE MOJIEIH
C MCIIOJIb30BAaHHUEM arapara aareopsbl.

OyHKIMH U TpaduKH:

CBOOOJHO OIEPHPOBATH MOHATHUAMH: (DYHKIMS, crnocoObl 3amaHust (QYyHKIUH, B3aMMHO OOpaTHBIC
byHKIMH, KOMIo3uus GpyHKuui, rpaguk QyHKIMH, BBIIOIHATH dJIEMEHTapHbIE MTPeoOpa3oBaHus rpaduKkoB
GbyHKIMH;

CBOOOJHO ONEpUPOBATh MOHATHSAMM: OOJIACTH ONpPENENIEHUs] U MHOXKECTBO 3Hau€HUH (YHKUWHU, HYJIH
(GYHKIHMH, IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUAMH: YETHbIE M HEUYETHblE (QYHKLIMHU, NEpUuojuveckue (QyHKIUH,

MIPOMEXKYTKH MOHOTOHHOCTH ¢byHKIIUY, MaKCHMYMBbI
Y MUHUMYMBbI (yHKIIUH, HanOoJIbllIee M HaMMEHblIee 3HadYeHne (PYHKIUU Ha TPOMEKYTKE;

CBOOOJHO OIIepUpOBaThH MOHSTUSIMHU: CTETeHHAs byHKIUSA c HaTypalbHBIM
U LeJbIM TI0Ka3aTeneM, rpaduK CTENeHHOM (YHKLIUU C HATYpaJbHBIM U LEJBIM ITOKa3aTeseM, rpad UK KOpHs
n-oit CTEIIEHU KaK byHKIUN oOpaTHOI CTEIIEHU

C HaTypaJIbHBIM [TOKA3aTENEM;

ONEepUpPOBaTh MOHATHUAMU: JIMHEHHAas, KBaJpaTH4Has W JApOOHO-IMHENHHas (YHKIUHU, BBIIOJHATH
3JIEMEHTAapHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPaHKOB;

cBOOOJHO OMEpUpOBaTh MOHATHSIMU: MOKa3aTellbHasg U Jorapudmuueckas (QyHKIMH, UX CBOWCTBA U
rpaduKu, UCIOIB30BATh UX TPapUKH JUIS PELICHU yPaBHEHUH;

CBOOOZIHO  ONEpUPOBaTh  MOHATHUAMU: TPUTOHOMETPUYECKAsT  OKPYXKHOCTb,  OIPEIECIICHUE
TPUTOHOMETPUUYECKHX (PYHKIUI YUCIOBOTO apryMEHTa;

HCII0JIb30BaTh rpaduku byHKIMiI JUTS HCCIIEA0BAHUS IIPOLIECCOB
M 3aBUCHUMOCTEH MpHM pElIeHUM 3aJad U3 JPYyTruX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIPAXKATh
dhopmynaMy 3aBUCHMOCTH MEXKTYy BETUIMHAMHU;

Havana maTremaTnueckoro aHanmsa:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apuPMETUUYECKass U TeOMETPUYECKas MpOrpeccusi, 0€CKOHEYHO
yObIBaro1as reoMeTpHuuecKas nporpeccus, JMHENHBIN
5 SKCIIOHEHIIMAJIbHBIN pocr, dbopmyia CJIOKHBIX IIPOLIEHTOB, HMETH [IPECTaBIICHUE
0 KOHCTaHTE;

UCIOJIb30BATh MPOTPECCUH IS PELLICHUS PealbHbIX 337a4 IPUKIAJHOIO XapaKTepa;

CB06OI[HO ONCpUPOBATH MOHATHAMU: IMOCICAOBATCILHOCTD, CIIOCOOBI 3aJaHusA HOCJICIIOBaTeJIBHOCTeﬁ,



MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEAOBATEIHLHOCTH, MOHUMATh OCHOBBI 3apOXKJIECHHS MaTeMaTHYEeCKOIro
aHaJM3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJITHO OTEPUPOBATH TMOHATHUSIMH: HENMpPEpPbIBHbIE (DYHKIIMH, TOYKH pa3pbiBa Tpaduka (QyHKIIUH,
aCHMIITOTHI rpaduka GyHKINY;

cBOOOJHO OMepUpOBaTh MOHATHEM: (GYHKIMS, HENpepbiBHAS Ha OTpe3Ke, MNPUMEHSATh CBOMCTBa
HETpPepbIBHBIX (DYHKIMIA 1151 peleHus 3a1ay;

cBOOO/IHO OTIEpUPOBATH MOHATUSAMU: MIEPBasi U BTOPasi MPOU3BOIHbIE PYHKIINU, KacaTelbHAasl K TpapuKy
GyHKIUY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBbI, MPOU3BEICHUS, YACTHOIO M KOMIIO3ULMHU JABYX (PYHKUMHA, 3HATh
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI ITPOU3BOIHOM JIsl pEIICHUS 3a/1a4.

MHOX€eCTBa U JIOTHKA:

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar Ui ONHCAHUS PEealbHBIX MPOLECCOB U SBJICHUH,
IIPH PEIICHUH 33]a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOZHO OIEpUpPOBaTh MOHATHSAMH: ONpPEJEICHHUE, TEOpEMa, YpaBHEHHE-CIEACTBHE, CBOMCTBO
MaTeMaTHYeCKOro 00BbEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.

K xonny o0yuenus B 11 kiacce oOyyarouuiicss MoJy4uT CIEAYIOLUIME NPEIMETHBIE PE3YJIBTATHI 1O
OTIENbHBIM TeMaM (denepanbHOil paboueill mporpaMMbl Kypca «Ajredpa u Haudaiza MaTeMaTHYecKOTo
aHaJIn3a»:

UYucna ¥ BBIYUCICHUS:

CBOOO/IHO ONEPUPOBATh MOHATUIMH: HAaTypalbHOE U LIEJI0€ YUCIIO, MHOKECTBA HATYPaJIbHbIX U LIEIBIX
qHcell, UCTONIb30BaTh NMpu3Haku aenuMocTd ueibix yucen, HOJl u HOK HatypanpHbIX dncen IS perieHus
3aja4, MPUMEHATH ATOpuT™M EBKina;

CcBOOO/IHO OTEpUPOBATH MOHITHEM OCTaTKa MO0 MOAYJIIO, 3aMUCHIBATh HATypalIbHbIC YHCIIA B PA3IMYHBIX
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MMOHATUAMHU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCell,
MPECTABIIATh KOMIUIEKCHbBIE qucna B anredpanvyeckoiu
u TPUTOHOMETPUUYECKON dopme, BBINOJIHATh apupMeTHUecKue orepanuu C HUMHU
1 M300pakaTh HA KOOPAMHATHOM IIIOCKOCTH.

VYpaBHEHUS U HEPABEHCTBA:

cBOOO/IHO OIIepUPOBATh MOHATHSIMHU: MppanroHabHbIE, MOKa3aTeJbHbIE
u Jjorapu(Mu4eckre HepaBeHCTBA, HAXOAUTh UX PELIEHUS C IIOMOIIbIO PAaBHOCHIIBHBIX IIEPEX0/10B;

OCYIIECTBIISITH OTOOP KOPHEH MPH pelIeHHH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJHO OIEpPHUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NMPUMEHSATh HEOOXOAUMBIE
(bopMyIIBI 7S pEIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOHO OIIEpUPOBATh MOHATUSMH: cucremMa u COBOKYITHOCTb ypaBHEHUU
U HEPAaBEHCTB, pPAaBHOCWIbHBIE CHUCTEMBI M CHUCTEMBI-CIIEJICTBHS, HAXOAUTh pEIIECHUS CHCTEMBI H
COBOKYITHOCTEM palOHAIbHBIX, UPPALMOHAJIBHBIX, [IOKa3aTEeNbHBIX
1 orapu(pMUYECKUX YpaBHEHUI U HEPABEHCTB;

peliaTtb panuoHaJIbHbIE, UPPALMOHAJIBLHEIE, II0Ka3aTelbHbIE, JorapupmMuUecKue
Y TPUTOHOMETPUYECKUE YPABHEHMS M HEPABEHCTBA, COJIEp KAIlNe MOAYJIN U TapaMeTphI;

IIPUMEHSATD rpadpuyeckue METO/bI JUTS pelieHus ypaBHEHUN u HEPaBEHCTB,

a TaKXKe 3a/1a4 ¢ apaMeTpaMu;

MOJICIMPOBaTh peajibHble CUTYallMd Ha s3blke anreOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHUS,
HEPaBEHCTBA U MX CHUCTEMBI IO YCIOBHIO 33[a4M, MCCIIEOBATh IIOCTPOECHHBIE MOJEIN C HCIIOJIb30BaHUEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3ysbTar.

OyHKIMH U TpadUKH:

CTPOUTH TpaUKU KOMITO3UIMM (YHKLIMH C TOMOIIBIO BJIEMEHTAPHOTO MCCIIEOBAHUS U CBOMCTB
KOMIIO3ULIUH JIBYX (DYHKLIUH;

CTPOUTH TeOMEeTpHUYecKre 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;



CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITHH;
MNPUMCHATH q)yHKI_[I/II/I AJI1 MOACTIUPOBAHUA U UCCIICAOBAHUA PCAJIBHBIX MTPOICCCOB.
Hadana MmaTeMaTH4eckoro aHaimsa:

HCIIOJIb30BaTh IIPOU3BOHYIO JUIS HCCIEN0BaHUSA byHKIIN Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaxOJUTh HanOosbIIee 51 HavuMeEHbIIIEe 3HA4YCHUS byHKIIN HEIPEPBIBHOU
Ha OTPE3KE;

HCIIOJIb30BaTh IIPOU3BOJHYIO JUTS HAaXOXK/ICHUs HaMJIy4IlIero peLIeHus

B IIPHUKJIIHBIX, B TOM YHCJIE COMAITBHO-YKOHOMUYECKUX, 3a/1a4aX, IS ONPEIEICHUSI CKOPOCTH M YCKOPEHHS
nporiecca, 3alaHHoro (opMyJION MK TpaduKoM;

CBOOOJHO  ONEPUPOBaTh MOHATUSMH: MEpPBOOOpa3Has, ONpEACICHHBIH WHTErpajg, HaXOIUTh
nepBOOOpa3HbIE AJIEMEHTAPHBIX byHKIUH u BBIYUCIIATH HHTETpal
o ¢popmyne Hetorona—Jleibnmua;

HAXOJUTh IUIOMIAIN IJIOCKUX (GUTYP B 0OBEMBI TEJ C TOMOIIBI0 HHTETPAJIa;

UMETh  MPEICTaBICHHE O MaTeMaTHYeCKOM  MOJICIMPOBAHWU HA  MPUMEPE  COCTABIICHHS
nudhepeHIMATBHBIX YPaBHCHHI,

pemarpb MIPUKIIAIHBIC 3ajJauu, B TOM qHCIIe COLIMAITBHO-3KOHOMUYECKOTO
1 PU3UIECKOTO XapaKTepa, CPeICTBAMH MAaTEMAaTHIECKOTO aHAIIN3A.

TEMATHYEC
KOEIIJIAHUP
OBAHHUE 10
KJIACC
KosmmuecTBo4acos
Ne HaunMeHoBaHMepa3ae/I0BUTEM IPOrPAMMBI
Kontpoabsnbie | IlpakTuyeckn
n/n Bcero
padoThI padoThI
MHOXeCTBO JNENCTBUTEIIBHBIX Yyucell.
1 MHorounensl. PaiinoHanbHbICypaBHEHUAN o4 1
HepaBeHCTBA. CUCTEMBUTHHEUHBIX
YPaBHEHU
9 Oyuknuuurpaguku.CreneHHasQyHKIUSAC 12 1
LIEJIbIM ITOKA3aTeIeM
3 ApudpmeTnuecKuiKopeHbN-0ICTENEeHN. 15 1
HppanmoHanbHbleypaBHEHHUS
4 [TokazarenspHasdynkus.[lokazaTensHbIeypaB 10 1
HEHMS
5 JlorapugmuueckasipyHKIHS. 18 1
JlorapugmuueckueypaBHEHUS
6 TpUroHOMETpHUYECKUEBBIPAKEHUSIH 09 1
YpaBHEHMUSI
ITocenoBaTeIbHOCTUUIIPOIPECCUI 10
Henpepsiabledynkuuu. [ IponsBoanas 20




9 Ho?TopeHI/Ie,0606meHHe,CHCTeMaTmauH;BHa 5 )
HUM
OBILIEEKOJIMYECTBOYACOBIIOITPOITPAMME 136 10 0
11 KJIACC
KosmnuecTBovacos
Ne HaumeHoBaHuepa31eJ0BUTEM MPOrPaMMbI
w/n Beero Kontpoabsubie | IIpakTHyeckn
padoThI padoThI
1 I/IccneﬂOBaHer(byHKunﬁCHOMommo 9 1
MPOU3BOIHON
2 [TepBooOpa3zHassMUHTET AT 12 1
3 I'paduxurpuronomerpuueckuxGyHKINN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmoHnanbHble,T0OKa3aTEIbHBIEH o4 1
norapuMuyecKre HepaBeHCTBA
5 KommiekcHbleuncia 10
6 HatypanbHblen nensieuucna 10
CucreMbIpaliuOHaNbHBIX, UPPAIIIOHATBHBIX
7 MOKa3aTeIbHBIX u norapudmudeckux |12 1
YPaBHEHU
8 3araqncrniapaMmeTpamu 16 1
9 HO?TOpCHI/IG,0606H.ICHI/IC,CI/ICTeMaTI/IBaI_II/I}I3Ha 16 )
HUl
OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 136 10 0




[MUPPOBLIE OGPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCBI CETU UHTEPHET

Poccutickas anektpoHHas mkoia. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Snpmexc. Yueonuk» https://education.yandex.ru/home/

«SKuacey . https://www.yaklass.ru/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaiin» . https://edu.sirius.online

"Poccuiickoe oOpazoBanue" denepanbHblii mopran. Www.edu/

"Poccuiickuii 001eoopazoBaTenpHbIi mopran"/ www.school.edu.

Enunas xoyutekims mudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. Www.school-collection.edu.ru/
Jlocbe IIKOJBHOTO YYMTENds MaTeMaTWkd. JloKyMmeHTamus, pabodre Marepuabl JUIsl yYUTEs
MaTeMaTHKu. WWW.mathvaz.ru

"CeTh TBOPUYCCKUX yUHTEIEH". WWW.it-n.ru

decruBanp neparornyeckux uaeir. www.festival.1september.ru

«Mapkertruieiic 00pa30BaTEIbHBIX YCIYT

«Sunekcy, «1C», «Yun.py», «Ckaitenr», «Koasapacy,
uznarenabctBo «IIpocemenne» u apyrue. https://elducation.ru/
«UutepuerY pox» —. https://interneturok.ru/

OopazoBarenbHas miardopma «Jlekray . https://lecta.rosuchebnik.ru/
Omnnaitn-mkona: https://edu.skysmart.ru/
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