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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma 1o anredpe v HavaJlaM MaTeMaTHYECKOTO aHAlIM3a Ha YPOBHE CPEITHETO
obmero oopazoBanus nmoaroTosiena Ha ocHoe ®I'OC OCO, ®OIT OCO, Konuenmuu
MpenoiaBaHus MaTeMaTukH B Poccuiickoit denepanun (yTBEpKIeHa pacOpsHKEHUEM
[TpaButenscTBa Poccuiickoit @eneparuu ot 9 anpenst 2016 v Ne 637-p), penepanbHoit paboueit
MPOrpaMMbl BOCITUTAHUS, C YU4ETOM pacpeeIEHHBIX 10 KJIAacCaM MPOBEPSIEMbIX TpeOOBaHUH K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMBbl CPEAHETO O0IIETro
o0OpazoBaHwUs.

Pabouas nporpamma no anredpe u Hauanam aHanusa s 10 «By kinacca cocTaBjieHa HA OCHOBe
CIIEYIOIIUX JIOKYMEHTOB:

o ®denepanpHbid 3aK0H 0T 29.12.2012 No 273-@3 «O06 oOpazoBannu B Poccuiickoii
®enepaunn» ¢ yuy€roM U3MeHEHHH, BHeCEHHbIX [Ipumkazom MuHnpocBeuieHus OT
31.07.2020 Ne 304 (B penaxiuu ot 25.12.2023 Ne 685-D3).

e (OoGnacTHoil 3ak0oH «O06 oOpazoBanuu B PocroBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
pemakmmu ot 05.08.2024 Ne 157-3C).

e [Ipuxa3z Munnpocsemenus «O0 yrBepxaeHun [lopsaka opraHnzalii M OCYIIECTBIICHHS
o0pa3oBaTenbHON [EeATENIFHOCTA II0 OCHOBHBIM OOIIe0Opa3oBaTENbHBIM IMPOTPaMMaM —
00pa3oBaTeIbHBIM MPOrpaMMaM Ha4alIbHOTO OOIIIET0, OCHOBHOTO OOIIETO U CPEIHETO 00IIETro
obpazoBanuss» ot 22.03.2021 Ne 115 (B penakuuu I[Ipukazo Munnpocsemenus Poccuu ot
11.02.2022 Ne 69, ot 07.10.2022 Ne§888).

o llpukaz MunucrepctBa mpocsemeHuss P® ot 21.09.2022 Ne 858 «O6 yrBepxkaeHUU
¢benepanibHOrO0 TEpeyHs YYeOHWKOB, IOMYLICHHBIX K HCIOJIB30BAHUIO TPU peatn3aluu
UMCIOIUX TOCYAapPCTBEHHYIO AaKKPEAWTAIMI0 00pa30BaTeNbHBIX MNPOrpaMM Ha4YaabHOTO
o0mmero, OCHOBHOTO  0OmIero, cpemHero oOmero o0pa3oBaHHWA  OpPTaHU3ALUSIMH,
OCYILLECTBISIIOIIMMHI 00pa30BaTENIbHYIO IEATEIBHOCTh U YCTAHOBJICHHUS MPENEIBFHOIO CPOKa
UCTIOJIb30BaHMsl HUCKITIOYEHHBIX YYEOHUKOB» C HW3MEHEHHSMH, BHECEHHBIMH MpPHUKa3aMH
MunuctepctBa mpocBemeHuss  Poccuiickoit  @enmepanmn ot 23.07.2023  Ne556
(3apeructpupoBan MunucrepctsoM roctuin PO 28.07.2023 Ne74502), ot 21.02.2024 Nel119
(3apeructpupoBad MunuctepcTBoM octunun PO 22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3apeructpupoBan MunuctepcTBoM rOCTUIIH PD 21.06.2024 No 78626).

e [Ipukaz MunucrepctBa mnpocemieHuss P® ot 18.07.2024 Ne 499 «O06 yrBepxkaeHUH
GbenepanabHOro TMEpevHs DSJIEKTPOHHBIX O00pa30BaTENbHBIX PECYpPCOB, MOIYLICHHBIX K
UCTIOJIb30BaHHUI0  TIPU  pean3alliil  HWMEIOIIMX  TOCYAApCTBEHHYIO  aKKPEIUTAILUIo
00pa3oBaTeNbHBIX MPOrpaMM HAaYalbHOTO OOINET0, OCHOBHOTO OOILETo, CPeHEro OOIIero
00pa3oBaHwUs.

e [Ipuka3 Munnpocgeienus: Poccuu ot 31.05.2021 Ne 287 «O06 yrBepkeHuu (heaepaibHOro
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHus .

e IIpuxa3z Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O6 yTBepkaenuu ¢enepainbHON
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHUs» C HM3MEHEHUSIMU OT 1
despans 2024 r. Ne 62 u 19 mapra 2024 . Ne 171.

e Meroauueckue pekomeHaanun «CrcTemMa ONEHKH JIOCTHKEHHUH TUIAHUPYEMBIX TPEAMETHBIX
pe3yJIbTaTOB OCBOSHHUS yueOHOro npeamera «Matemarnkay (2023).

e Konnenuus npenopaBanust MateMaTtukd B PD (pacnopsoxenue llpaBurenscrtsa PO ot 24
nexabpst 2013 r. N 2506-p)

e ®dexepanbHas paboyas mporpamMma BOCHHTaHHA JUIA 00LIe00pa3oBaTeNbHBIX OpraHU3aLUi
(omobpena perieHreM (enepaabHOr0 y4eOHO-METOANYECKOr0 OOBEIUHEHHS 10 OO0IIeMy
obpazoBanmto, MPoTokon oT 23 utons 2022 r. Ne 3/22).

e [loctaHoBneHue ['aBHOroO rocy1apcTBEHHOIO CaHUTapHOro Bpada Poccuiickoit deneparun ot
28.09.2020 1. Ne 28 "OO6 ytBepxaennn canutapubix npasun CII 2.4. 3648-20 "CanutapHo-



SMHIEMHUOJIOTHYECKHE TpeOOBaHUSI K OpraHM3alliisiM BOCIIMTAHUS W OOy4YeHHs, OTIBIXa U
O37I0pPOBJICHUS JeTed W MOJIOASKH' (3aperncTpupoBaH MUHHCTEPCTBOM IOCTHUIMH Pd
18.12.2020 Ne 61573).

e [locranoBnenue ['1aBHOrO rocyAapCTBEHHOIO CaHUTApHOro Bpaua Poccuiickoil denepanuu oT
28.01.2021 No2 «O06 yrepknennu CanlluH 1.2.3685-21 «['mrueHuyeckue HOPMATUBBI U
TpeOOBaHM K 0OecIeueHnIo 0e301acHOCTH M (M) Oe3BPeIHOCTH I deloBeka (haKTOpPOB
cpenpl oOuTaHus ¢ m3mMeHeHusaMu ot 30.12.2022.

e OcHoBHas oOpazoBaTelbHas MpoOTrpaMma OCHOBHOTO OOIIero oOpa3oBaHUs, yTBEp KIEHHAs
npukazom gupextopa ot 31.08.2024 Ne 444 |

e VyeOunii mman MAOY «Jlunmeir Ne 11» wa 2024-2025 y4eOHBIM TOA, YTBEpKIEHHBIN
npukazoM qupekTopa ot 31.08.2024 Ne 444,

e Jlomoxenue o paboueli mporpamme MAOVY «Jluneit Ne 11», yTBep:ka€HHOE NPHKa30M
nupekropa oT 20.08.2024 Ne 380.

o Kanenmapuerii y4eOHbrii rpadux MAOY «Jlumerr No 11» ma 2024-2025 yueOHbBIN TOT,
YTBEPXKAEHHBIN MpHKa3zoM aupektopa ot 29.08.2024 Ne 418.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA « A.Hreﬁpa H HaAYaJia
MaATEMATHYICCKOI'0 AaHAJIHU3A».

B xozne uzyuenus yuebHoro kypca «Anredpa 1 Hayajga MaTeMAaTHYECKOTO aHAIU3a»
00yJaromuecs Moy4aloT HOBBIH OIBIT PEICHHUS MPUKIIAJHBIX 32/1a4, CAMOCTOSATEIBHOTO
MOCTPOCHHS MATEMAaTHYECKUX MOJIENICH pealIbHbIX CUTYallui, HHTEPIPETAIlMH MOTYISHHBIX
pEeLIeHMI, 3HAKOMATCS C IPUMEPAMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIi Kypc 001a1aeT 3HAYUTEITHHBIM BOCITUTATEIbHBIM MTOTEHIIHAIOM, KOTOPBIN
peanu3yercs Kak yepe3 y4eOHbIH MaTepua, CliocOOCTBYIONIHA (HOPMUPOBAHHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U uepe3 creunduky yueOHo! AesTeIbHOCTH, TpeOyroeit
IPOIOJDKUTEIBHON KOHIIEHTPAIlUM BHUMAHUS, CAMOCTOATEIbHOCTH, aKKYpPaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYECHHBIN PE3yNbTaT.

B ocHOBe MeToMKM 00y4YeHHUs anreOpe U HadajlaM MaTeMaTHIeCKOTro aHajIi3a JISKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHUsI.

B ctpykType yueOHoOro Kypca «Anredpa 1 Hauana MaTeMaTHUECKOTO aHAJIN3a» BbIIEJIECHBI
CJICYIOIIHNE COJePKATEITHHO-METOINIEeCKHE JINHUK: «Urca u BeraucieHus», « OyHKmn u
rpadukny, «YpaBHEHUS U HEpPABEHCTBa», «Hauana MmaremaTrueckoro aHamm3ay, «MHOXecTBa U
Joruka». Bce ocHOBHBIE co/iepKaTeIbHO-METOAMYECKUE JTMHUN U3Yy4YaroTCsl Ha MPOTSHKEHUN
JIBYX JIET 00y4€HUs Ha ypPOBHE CPEAHEro o0IIero o0pa3oBaHus, €CTECTBEHHO AOMOIHSIS IpYT
Jpyra ¥ IOCTENEHHO HAChIIAsCh HOBBIMU TEMAaMHU U pa3zenamMu. JlaHHbIH yueOHbIN Kypc
SIBIISICTCS. MHTETPATUBHBIM, ITOCKOJIBKY 00BETUHSET B ce0e comeprkaHne HECKOIBKIX
MaTeMaTHYeCKUX JUCLHUIUINH, TAKUX KakK aaredpa, TPUrOHOMETPHsI, MaTeMaTHUECKUH aHaIu3,
TEOpHsI MHOYKECTB, MaTeMaTHYecKas JIoruka u fpyrue. [lo Mepe Toro kak odydaromuecs
OBIIA/ICBAIOT BCE OoOJIee MIMPOKMM MAaTEeMaTHIECKUAM aIlapaToM, y HUX MOCIIEeI0BATEIBHO
(GopMHpYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTH MaTEMATHIECKYIO MOJIENb PeaTbHOM
CUTYallUH, IPUMEHSTh 3HaHMsI, IOJTYyYEeHHBIE TIPU U3y4eHUN y4eOHOro Kypca, Ul pelIeHus
CaMOCTOSITENILHO C(OPMYITUPOBAHHON MaTeMaTHYECKOH 3a/1auH, a 3aTeM HHTEPIPETUPOBATh
CBOM OTBET.

ConeprxaTenpHO-MeToAnYecKast THHAS «UKcIa U BRIYUCIICHHS 3aBEePIIaeT
(opMHpOBaHUE HABBIKOB UCIIOIB30BAHUSA ACHCTBUTEIBHBIX YHCET, KOTOPOE OBIJIO HA4YaTO Ha
YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpennero o0riero o0pa3oBaHusi ocoboe



BHUMaHHUE yzenseTcs (GOpMUPOBAHHIO HABBIKOB PALIMOHAIBHBIX BBIUMCIICHHH, BKIIIOYAIOLINX B
ce0sl UCTIONb30BaHUE PA3IMYHBIX (DOPM 3aIHCH YHCIIA, YMEHHE JeNaTh IPUKUIKY, BHITIOIHITh
npuOIMKEHHBIC BEIYMCICHHS, OLIEHUBATh YHCIIOBbIE BEIPAKEHUS, pab0TaTh C MAaTEMAaTHYECKUMU
KOHCTaHTaMU. 3HaKOMbIE 00yUaIOLIMMCsl MHOXKECTBA HATYPAJIbHBIX, LIEJIbIX, PALMOHAIBHBIX U
JEHCTBUTEIIBHBIX YHMCEI JOMOIHAIOTCS MHOKECTBOM KOMILIEKCHBIX YHcel. B KaxK1oM U3 3THX
MHOYECTB PaCCMaTPUBAIOTCS CBOMCTBEHHBIE €My Crieln(UIECKUE 331a4H U OTIEPALIUH: IeTICHUE
HAIIEJIO, ONIEPUPOBAaHUE OCTATKAMHU Ha MHOXKECTBE IIEIIBIX YUCENl, 0COObIE CBOMCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHCell, apu(METUYECKHE ONepalM1, a TAKKe U3BJICUEHUE
KOPHsI HaTypaJIbHO! CTEIIEHH Ha MHOYKECTBE KOMIUIEKCHBIX yHcell. biaronaps
[IOCJIEI0OBATEIbHOMY PACIIMPEHUIO KPyra UCIIOJIb3YEMBIX YUCEN U 3HAKOMCTBY C
BO3MOXHOCTSIMH UX IPUMEHEHHUS ISl PELICHUS Pa3IMUHBIX 3a/1a4 (POPMUPYETCS IpEICTaBICHUE
0 €JUHCTBE MATEMAaTUKH KaK HAYKH U €€ POJIM B IOCTPOCHUHU MOJIEIEH PEaIbHOTO MUPA, IIUPOKO
UCTIOJIBb3YIOTCS 00001EHNE U KOHKPETH3aLHsL.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAlM3yeTCsl Ha MPOTSHKEHNUN BCEro o0yueHus Ha
YPOBHE CpeIHero o0miero 00pa3oBaHus, MOCKOIBKY B Kak1oM pasnene [Iporpammer
IPEIYCMOTPEHO pellieHHe COOTBETCTBYIOIUX 3aau. B pe3ynpTare oOyyarommuecs oOBi1aeBatoT
pa3IMYHBIMU METOJAMHU PELIEHUS PallMOHAJIBHBIX, UPPALlMOHAIbHBIX, T0KA3aTEIbHbIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPHUECKUX YPaBHEHH, HEPABEHCTB M CUCTEM, a TAKXKe 3aJ1a4,
cozepxkamux rnapamerpsl. [lonydeHHble yMEHHs IUPOKO UCIIOIB3YIOTCS IIPU UCCIEA0BAaHUN
(GYHKLUH C TOMOIIBIO TPOU3BOIHON, IIPU PEIIEHUH NMPUKIAIHBIX 33J1a4 U 33a]a4 Ha HaX0XJIeHUe
HauOOJIBIIMX U HAMMEHBIINX 3HaUeHUH QyHKUMU. [laHHAs coaepxKarenbHas JIMHUSA BKIIOYAeT B
cels Taxke (OPMUPOBAHNE YMEHUH BBITIOIHSITH PacY€ThI 10 (hopMyiiam, mpeodpa3zoBaHus
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKECHUH, a TAKXKE BBIPAKECHUH,
coJiepKalluX CTeNeHH U jorapudmsl. baaronaps n3ydeHuto anredGpanyeckoro Marepuana
IPOMCXOIUT JallbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOI'O MBIIIICHUS
oOyuaromuxcsi, GOpMUPYIOTCS HABBIKH JICTyKTUBHBIX PACCYXICHUH, pabOThl ¢ CHMBOJIBHBIMA
¢dbopMamu, npeCTaBIEHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npejyiaraet 3p¢GeKTUBHbIE MHCTPYMEHTBI JJIs pEIIeHUs PAaKTUUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToanuecKkas TMHUS «DyHKINY U TpaduKU» TECHO MEPEIUIETAeTCs C
JPYTMMHU JTMHUSAMHU Y4eOHOT0 Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 33aJ1aéT
[IOCJIEIOBATEILHOCTh U3y4EeHHs MaTepuaa. Mi3yuyeHne cTeneHHOH, I0Ka3aTeIbHOM,
JOrapu(pMHUECKON U TPUTOHOMETPHUECKUX (DYHKIIHMM, UX CBOUCTB U IpaMKOB, UCIIOIb30BAHUE
GyHKIMH U151 pereHys 3a/1a4 U3 IpYyruxX yueOHbIX MPEIMETOB U peaIbHON KU3HU TECHO
CBSI3aHO KaK C MATEMATHYECKUM aHAIM30M, TaK U C PEIICHUEM YpaBHEHHUU U HepaBeHCTB. [Ipu
3TOM OOJIbIIIOE BHUMAHUE yJienseTcss JOPMHUPOBAHUIO YMEHHSI BbIpaxkaTh (opMyIaMu
3aBHCUMOCTH MEX/y pa3IMYyHbIMU BETMYMHAMHU, UCCIIEI0BATh MOJyYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuai 3Tol cofepKaTebHOM JMHUY HalleJIeH Ha pa3BUTUE YMEHUN U
HABBIKOB, IMO3BOJISIONINX BbIpaXKaTh 3aBUCMMOCTH MEX]ly BEIMYMHAMHU B Pa3IndHOl Gopme:
AHATUTUYECKOU, Tpaduyeckoil u cinoBecHOU. ETo n3yuenune cnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHUSI, CTIOCOOHOCTH K 0000IIEHUIO 1 KOHKPETHU3allUH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHusa «Havama MareMaTnueckoro aHajin3a Mo3BOJISIE€T CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/1a4, JOCTYIHBIX 00yUYalommuMmcs,
TaK KakK y HUX MOSBISAETCS BO3MOXKHOCTh CTPOUTH I'paMKHU CIIOKHBIX (DYHKIUI, ONIpenenaTh ux
HauOO0JIbIINE U HAMMEHbIINE 3HAYCHUSI, BBIUUCIATH IUTOIMAAN GUryp U 00BbEMBI Tell, HAXOAUTh



CKOpPOCTH M YCKOpEHHUs TporieccoB. JlaHHas copepikaTesIbHas JIMHUS OTKPHIBACT HOBEIC
BO3MOXXHOCTH IOCTPOSHUS MATEMaTHIECKUX MOJIETICH pealbHbIX CUTYAllU, TIO3BOJISET
HAXOJUTh HAWJIy4YIllee PEIICHUE B MPUKIIAIHBIX, B TOM YUCJIE COMMATbHO-YKOHOMHYECKHUX,
3ajauax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHAJIN3a CIIOCOOCTBYET PAa3BUTHIO
abCcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTHBHOTO MBIILICHHS, (POPMHPOBAHUIO YMEHUIA
pacro3HaBaTh MPOSIBIICHUS 3aKOHOB MAaTEeMAaTHUKH B HayKe, TEXHUKE U HCKyccTBe. O0ydaronmecs
Y3HAIOT O BBIIAIOIINXCS Pe3yIbTaTax, MOTYYCHHBIX B X0JI¢ Pa3BUTHS MAaTEMaTUKH KaK HAYKU, U
00 UX aBTOpax.

ConeprxaTennbHO-MeToAMYecKast THHUS «MHOXKECTBA U JIOTUKa» BKITIOYAET B Ce0s
AJIEMEHTHI TEOPUU MHOKECTB M MATEMATUIECKOU JTIOTHKHU. TeopeTHKo-MHOKECTBEHHBIC
MPEJICTaBJICHUS IPOHU3BIBAIOT BECh KypC MIKOJIBHON MaTeMaTUKH U TIpeIaraloT Hanbosee
YHHUBEPCAJBHBIH SI3bIK, 00BCTUHSIONINN BCE Pa3/Ieiibl MATEMATUKH U €€ TIPUIIOKCHUHN, OHH
CBSI3BIBAIOT Pa3HbIC MATEMATHYECKHE JUCIUTUIMHBI U X TIPUWIOKEHUS B equHOe 1eioe. [loaromy
Ba)XHO JIaTh BO3MOXXHOCTh 00yYaromeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOUW MaTeMaTUKHU U MCIIOIh30BaTh €T0 JUISl BRIPAKEHUS CBOMX MBICIEH. [Ipyrum
B)XKHBIM [TPU3HAKOM MAaTEMaTHKH KaK HayKH CJIeyeT MPU3HATh CBONCTBEHHYIO € CTPOTrOCTh
000CHOBaHUH U CJICIOBAHUE ONPEICIIEHHBIM MPABUIIaM TIOCTPOCHUS JI0Ka3aTEeIIbCTB.
3HAKOMCTBO C 3JICMCHTAMH MaTEMaTHYeCKOM JIOTHKHU CIIOCOOCTBYET Pa3BUTHIO JIOTUIECKOTO
MBIIUICHHUS] 00YJArOIINUXCS, IIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUS HA OCHOBE JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA AHAJIU3A»

Kypc «Anrebpa 1 Hauasia MaTeMaTHYECKOTO aHAIM3a» SABJSETCA OJHUM U3 Hanuboiee
3HAYMMBIX B IPOrpaMMe CTaplIei HIKOJIbI, IOCKOJBKY, C OJHOH CTOPOHBI, OH 00eCIIeYuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUIsl U3Y4YEHUs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C IpYyroi
CTOPOHBI, POPMHUPYET JOTUUECKOE U a0CTPAKTHOE MBIIUIEHUE YYalllUXCs HA YPOBHE,
HEO0OXOIUMOM JIsl OCBOCHUSI KypcOB MH(OPMATUKH, 0OIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH.
B pamkax JaHHOro Kypca y4aluecs OBJIaJeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAaYKH,
KOTOpas (OpMyIHPYET CBOU JOCTHKEHHS B MaTeMaTHUeCKOi (opme.

Kypc anre6psl 1 Hauasl MaTeMaTHYECKOr0 aHAJIN3a 3aKJIa/IbIBAET OCHOBY JIJIsl YCIIELITHOTO
OBJIaJICHUS 3aKOHAMHU (PU3UKU, XMMUU, OMOJIOTHH, TOHUMAHNUS OCHOBHBIX T€HACHIIUN
HKOHOMHKH U OOIIECTBEHHOH KU3HU, [T03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIb30BATh UX B IIOBCEAHEBHOM XU3HU. B Toxe
BpeMsl OBJIa/IeHHE a0CTPAKTHBIMH U JIOTHYECKH CTPOTMMH MaTeMaTHYECKUMH KOHCTPYKIMSIMU
pa3BHBaeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD YTBEPKICHUS,
UCIIOJIb30BaTh 0000IEHNE U KOHKPETH3alHI0, abCTparupoBaHue U aHAJIOTUIO, pOpMUPYET
KpPEaTUBHOE U KPUTHUUECKOE MbIlIUIeHUE. B X0o1e n3yuenus aiaredpsl ¥ Hayasl MaTeMaTHYeCKOro
aHaJIM3a B cTaplliel MIKOoJIe yJallyuecs Moay4aloT HOBBIN OIBIT pEIIeHUs TPUKIAIHbIX 3a1a4,
CaMOCTOSITENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIeN pealbHbIX CUTYyallui U
MHTEPIIPETALMU [TOJIyYEHHBIX PELIEHUH, 3HAKOMSTCS ¢ IPUMEpaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B PUPOJE, HAYKE U B HCKYCCTBE, C BHIAAIOIIUMHUCA MaTEMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6nanaer 3Ha4NTENIbHBIM BOCIIUTATENIbHBIM MTOTEHIINAIOM, KOTOPBII peain3yercs
Kak 4yepe3 yueOHbII MaTepHa, CiocoOCTBYIONINM (HOPMUPOBAHHIO HAYYHOT'O MUPOBO33PEHUS,
TaK ¥ yepe3 cnenuduky yueOHOM! 1esTeIbHOCTH, TPEOYIOLIeH caMOCTOATENbHOCTH,



AKKypaTHOCTH, IPOJOJIKUTEIBbHON KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 3a
IIOJIy4EHHBIN pe3yibTarT.

B ocHoBe MeTouKu 00ydeHus anredpe U HadajJaM MaTeMaTHYeCKOTO aHaIu3a JISKUT
JEeSTEIIbHOCTHBINA MPUHIUI O0yYEHUSI.

Crtpykrypa Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIM3a» BKIIIOUAET CIEAYIOINE
coJiepKaTeIbHO-METOMUECKUe TUHUH: «Uncna u BerYUCIeHus», « DyHKIUHN U TpapuKm»,
«YpaBHEHUS U HEPABEHCTBA», «Hauana maTemaTnyeckoro aHanusa», «IMHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE cOepKaTEIbHO-METOANYECKUE JIMHUU U3Y4atOTCs HA IPOTSKEHUHU JBYX JIET
o0ydeHus B CTapleil Koje, eCTECTBEHHO JAOIMOJIHAS JPYT APyra U MOCTETIEHHO HACHIIAsACH
HOBBIMH TEMaMU U pasziesaMu. [JaHHBIN Kype SBIISIETCS MHTETPATUBHBIM, IIOCKOJIBKY
o0benuHseT B ceOe coaepkaHne HECKOJIbKUX MaTeMaTUYeCKUX JAUCIUILINH: aiaredpa,
TPUTOHOMETPUS, MATEMATUUECKUNA aHAIU3, TeOpUst MHOKeCTB U ap. [1o Mepe Toro kak ydamuecs
OBJIaJICBAIOT BCE O0Jiee IIMPOKUM MaTEMAaTHYECKUM alapaToM, y HUX IOCIe10BaTeIbHO
(dopMHpyeTCs U COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MATEMaTUYECKYIO0 MOJIENb PEeaTbHOM
CUTYalluH, IPUMEHSATh 3HAHUS, IOJTYYEHHbIE B Kypce «Anredpa u Hauajga MaTeMaTHu4ecKoro
aHaIN3ay, 7S PeUICHHs] CAMOCTOATEIHHO C(HOPMYITHMPOBAHHONW MaTeMaTUYECKOM 3a1a4u, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

ConepxarenbHO-MeTOANYECKas TUHUS «Hucna 1 BBIUMCIEHUS 3aBEPILIAET
(opMHpOBaHNE HABBIKOB MCIIOIb30BaHMs IEHCTBUTENIBHBIX YUCEN, KOTOPOE ObLIO HA4YaTo B
OCHOBHOI1 1Ikoze. B crapiieii mkose ocoboe BHUMaHUE yensieTcs ((opMUpPOBAHUIO TPOYHBIX
BBIUMCIUTENBHBIX HABBIKOB, BKIIIOUAIOIIUX B c€0s HCIOIb30BaHKE PA3IMYHbIX (HOPM 3amucu
JIEHCTBUTEIIBHOIO YUCIIA, YMEHUE PALIMOHAIIBHO BBINOJIHATE JEHCTBHS C HUMM, JI€1aTh
IPUKUJIKY, OLIEHUBAThH pe3yabTaT. OOyuaronuecs Noay4yaroT HaBbIKU MPUOIMKEHHBIX
BBIUMCJICHHM, BHITIOTHEHUS IEHCTBUI C YMCIIaMHU, 3allMCAaHHBIMU B CTaHAAPTHOU (hopme,
MCII0JIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OLICHUBAHMS YUCIOBBIX BBIPAXKECHUI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCsl HA MPOTSHKEHUU BCEro 0OyueHHUs B
CTapllIel KOJE, IOCKOJIBKY B KaXKJI0M pa3Jiesie MpOorpaMMbl IIPELYCMOTPEHO pELICHUE
COOTBETCTBYIOLIMX 3a7au. O0yJaromuecs OBIaJeBal0T pa3IMYHbIMI METOJJaMH PELICHUS LEIbIX,
paloHaIbHBIX, UPPALMOHATBHBIX, TOKAa3aTeNbHBIX, JIOTAPU(PMUIECKIX U TPUTOHOMETPUUECKUX
YPAaBHEHUI, HEPABEHCTB U UX CUCTEM. [loiTydeHHBIE YMEHUS UCITONB3YIOTCA IIPU UCCIIET0OBAHUM
(GYHKIHMH ¢ TOMOIIBI0 TPOU3BOJHON, PEIICHUH NPUKJIAJAHbIX 3a]1a4 U 33]]a4 Ha HaX0XKJIeHHE
HauOOJBIINX ¥ HAUMEHBIINX 3HaYeHU QyHKIMU. JlaHHas coaepKaTeNbHas JTUHHS BKIIOYAET B
ce0s Taxke GopMUPOBaHNE YMEHUH BBIIOIHATH Pacuy€Thl 1o hopMyiam, mpeodpa3zoBaHus
LEJIBIX, PALIMOHAJIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKKE
BBIPAXEHU, COIEpPIKAIUX CTENIEHHU U Jorapumbl. biaronaps uzyueHuto anredpandeckoro
MaTepHala MpoUuCXOAUT JaibHeNIIee pa3BUTHE AlITOPUTMHUUECKOr0 U aOCTPAKTHOTO MBIIIUIEHUS
yuanmxcs, GOpMUPYIOTCS HaBBIKU ASTYKTUBHBIX PacCyKIEHUH, pabOThI ¢ CUMBOJIBLHBIMH
dbopMamu, npeCTaBIECHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npenaraer 3Qp¢GeKTUBHbIE HHCTPYMEHTHI U1 PEeIIeHUsI TIPAKTUUECKUX U €CTECTBEHHO-
Hay4HbIX 3324, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKAa HAYKH.

CopnepxatenbHo-MeToAnYecKast TMHUA «DyHKIMU U rpadUKu» TECHO MeperieTaeTcs ¢
JIPYTUMU JTUHUSIMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MTOCJIEI0BATEIbHOCTh
n3ydeHus Matepuana. M3yueHne cTerneHHon, TOKa3aTeIbHOM, JIOrapupMUIECKON 1
TPUTOHOMETPHUECKUX (PYHKIIHA, UX CBOUCTB U rpadIKOB, UCIIOIb30BaHUE (DYHKITUHN ISt
peleHus 3a1a4d U3 APYrux yueOHbIX MPEeIMETOB U pealbHON )KU3HU TECHO CBA3AHO KaK C
MaTeMaTHYeCKUM aHAJIM30M, TaK U C pellleHneM ypaBHEHUHN U HepaBeHCTB. [Ipu 3ToM Gosbioe



BHUMaHHUE yzenseTcs (OpMUPOBAHUIO YMEHHUS BbIpaXkaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
Pa3IMYHBIMH BEJTMUYMHAMH, UCCIIEI0BATh NOTYYEeHHbIE (DYHKIIUU, CTPOUTH UX TpaUKH.
Marepuan 310 conepKaTeNbHOW JIMHUY HALEJICH Ha pa3BUTHE YMEHUHN U HABBIKOB,
HO3BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH MEX]ly BEJIMUMHAMHU B Pa3IM4HON (opMme:
aHAJIMTUUYECKOMH, rpaduueckoit 1 ciaoBecHOM. Ero nzyuenue cnoco0CTByeT pa3BUTHIO
AITOPUTMHUYCCKOI'O MBIIJICHUA, CIIOCOOHOCTH K 0606H_ICHI/IIO N KOHKPCTU3aIlUH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenpHast nuHUs «Havana MaTeMaTnyeckoro aHaian3a» MO3BOJISIET CYIIECTBEHHO
paclIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK U IPUKJIAJHBIX 3a/1a4, JOCTYIHBIX 00ydJaromuMcs, y
KOTOPBIX MOSBIISETCS BO3MOXXHOCTh MCCIIEIOBATh M CTPOUTH IpaduKu GYHKUIUH, ONPEACITIATh UX
HauOOJIbIIINE U HAUMEHBIIINE 3HAQYCHMA, BBIYHUCJIATH IIJIOIMIaaAn (1)I/II‘yp 1 00BEMEI TCJI, HAXOAUTh
CKOpPOCTH M YCKOpEHHUs npolieccoB. JlaHHas copeprkaTesibHast JIMHUS OTKPbIBAET HOBbIE
BO3MOYKHOCTH ITOCTPOEHHSI MAaTEMATUUYECKUX MOJIEIECH pealbHbIX CUTYyallUi, HAXOXKICHUS
HaWJIydmero pCuICHUA B IPUKIIAAHBIX, B TOM YUCJIC CONUAIbHO-9KOHOMHWYCCKUX, 3aJjavyax.
3HaKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHAIN3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(bopMabHO-JIOTNYECKOT0 U KPEaTUBHOTO MBILUIEHUS, POPMUPOBAHUIO YMEHUN pPacliO3HABATh
IPOSIBJIICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaroImuecs y3HatT O
BbIAAIOMIUXCA PE3YyJIbTaTaX, IMOJYUYCHHBIX B XOAC Pa3BUTUA MATCMATHKU KaK HAYKH, U UX
aBTOpAXx.

CopnepxaTtenpHo-MeToANYEeCKast TMHUS «MHOKECTBA U JIOTUKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXeCTB. TeopeTHKO-MHOKECTBEHHbIE MPEACTABICHUS IPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTeMaTUKU U IpeylaraloT HauboJiee yHUBEPCAIbHbIN S3bIK, 00bEINHAIOIUI
BCC pa3aciibl MATCMAaTUKU U cé HpI/IJIO)I(eHPIfI, OHHU CBA3LIBAIOT Pa3HbBIC MATCMATHYCCKUC
JUCLUIUIMHBL B einHOe 11enoe. I103ToMy BaXHO 1aTh BO3MOKHOCTb HIKOJIBHUKY IOHUMATh
TEOPETUKO-MHO)KECTBEHHBIH SI3bIK COBPEMEHHOM MaTEMaTUKU U UCIIOJIb30BATh €r0 JIs
BBIPAXKCHUA CBOUX MBICIIEH.

B kypce «Anrebpa n Hauama MaTeMaTHYECKOTO aHAJIN3ay MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOT0 MOJICIMPOBAaHUS, KOTOPBIE MPU3BAaHbI CPOPMHUPOBATH HABBIKU MOCTPOCHHUS
MoJieNiell pealbHbIX CUTYalluH, UCCIIe0BAaHMs 3TUX MOJIeiell ¢ OMOIIBIO anmnapara anreopsl 1
MAaTECMAaTUYCCKOI'0 aHAJIM3a 1 UHTCPHPETAINU IMOJTYYCHHBIX PE3YJIbTATOB. Taxune 3aJaHus
BIUIETEHBI B KAKIBIA U3 PA3JI€I0B MPOrPAMMBI, MOCKOJIBKY BECH MATEpHAl Kypca IIHPOKO
UCTIOJIb3YeTCs JUI PelIeHHs MPUKIAAHbIX 3a1a4. [Ipu pemeHnn peanbHbIX NIPaKTHYECKUX 3a/1a4
yJaluecs: pa3BUBalOT HaOII01aTeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarhCsl, UCIOJIb30BATh AHAJIIOTHIO, 00001IaTh U KOHKPETU3UPOBATh MPOOIEMYy.
I[CSITGJ'II)HOCTI) 110 (pOpMI/IpOBaHI/IIO HAaBBIKOB PCHICHUWA MPUKIIAAHBIX 3aa4 OPraHu3yeTCs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIIU3a».



MECTO YYEBHOI'O ITPE/IMETA «AJjareopa u Hayajia MAaTeMaTH4eCKOro aHajausa » B
YYEBHOM IIJIAHE.

B cootBercTtBum ¢ 00HOBIEHHBEIM ®I'OC OCO yueOHBIN npenMeT « Anredpa u Havdaia
aHaJM3a » BXOJTUT B MPEIMETHYIO 00JIacTh « MareMaTtuka » U SBISETCS 00sI3aTEIbHBIM IS
u3ydenus. ObI1ee YuciIo 4acoB, OTBEJACHHBIX HAa U3YUEHHE MpeaMeTa «Anredpa», COCTaBIISET B
10 B kmacce — 68 yacoB (2 yaca B HEZEIIO).

B 10 knmacce «B» B paMkax opraHu3ariiiii KOHTPOJIS 3a peain3alieil MporpaMMbl HCIIOIb3YIOTCS
CJICYIOIINE BUJIBI TUCBMEHHBIX padOoT: KOHTpOJIbHAs padoTa (4).

Y4eOHast mporpaMMa paccuuTana Ha 68 yacos.

Pabouas mporpamma mo Kypcy «Anredpa u Hauvana aHanu3a» B 10 kimacce «B» cocraBiieHa B
COOTBETCTBUH C YUEOHBIM IUIAHOM, KaJCHIAPHBIM Y4e€OHBIM TpaMKOM M paclHCaHUEM
yaeOHbIX 3aHATui Ha 2024-2025 yueOHbIi rog 1 peaausyercs 3a 65 yacos.

CoxkpariieHue Ha 3 yaca OCYILIECTBJICHO 3a CUET YACOB UTOTOBOT'O IOBTOPEHUS MPEAYCMOTPEHHBIX
nporpaMMoil W oObeauHEHUST TeM Apudmernyeckas W TeOMETpUYecKas MpPOTPECcCHH.
Wcnonp30BaHue TPOTPECCHU Ul  PEIICHUS peajbHBIX 3a/Jad NPUKIAIHOTO XapakTepa
.beckoneuno yoObiBaromasi reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAroOIIeH
TreOMETPHUYCCKOM MTPOTPECCUn

COJAEP/KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BbIYHMCIEHUSA

Pannonaneublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IPOLIEHTHI, 0ECKOHEUHbIE
nepuou4eckue Apoou. ApudmMeTHueckue oneparyy ¢ paoHaIbHBIMU YHCIIaMH,
npeoOpa30BaHuUs YNCIOBBIX BhIpaxkeHUH. [Ipumenenue qpooeit 1 MpOLEHTOB [Tl peleHHs
MIPUKJIIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HH.

JeiicTBuTenbHble yncia. PalonanbHble U MppallMOHaIbHbIE Yncia. ApupMeTHuecKkne
ofepaluu ¢ JeMcTBUTENbHBIMU YnciaMu. [IpuOnmkEHHbIE BEIUMCIIEHUS, TPaBUiIa OKPYTJICHHS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM okaszareneM. CtannapTHas (opma 3arucu J1eHCTBUTEIIBHOTO YUCIIA.
Hcnonp3oBanue noaxosmen (opMbl 3alIUCH IEHCTBUTENBHBIX YHCEN TSl PELICHUS
IIPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypadbHOH cTeneHu. JledcTBus ¢ apupMeTHIeCKUMU
KOPHSIMH HaTypajibHON CTETIEHH.

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTaHT'€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxxaecTBa 1 TOXKIECTBEHHbIE Pe0Opa30BaHUSI.

[TpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpaskeHUN. OCHOBHbIE TPUTOHOMETPHUYECKHE

bopmybI.



YpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, penieHrne HepaBeHcTBa. MeTog
MHTEPBAJIOB.

Pemenue nensix u ApoOHO-PAIMOHATBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanvioHaabHbIX YPaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMmeHeHrEe ypaBHEHUI U HEPABEHCTB K PELIEHUIO0 MaTEMATUUYECKUX 3aa4 U 331a4 U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

DOyHKIUM U rpapuKu

dyHKu, crocoosl 3ananus Gynkiuu. ['paduk pyHkiuu. Bzaumuo oOpaTHbie GyHKITHH.

Ob6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHui pyukiun. Hynn dyaxmun. [pomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHnast GyHKIUS C HaTypalbHBIM U LIeJbIM MToKa3zareneM. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpaduK KOpHS N-0i CTETIICHHU.

TpuronomeTrpuieckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI
YHCIJIOBOT'O apryMeHTa.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEAOBaTENbHOCTEN. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckas 1 reomeTpuyeckas nporpeccuu. beckoneuno yobiBaromas
reoMerpuueckas rmporpeccus. Cymma 0eCKOHEYHO YyOBIBAIOIIEH reOMETPUUECKON MPOTPECCHH.
®opmyia CII0XKHBIX IPOLEHTOB. VCclionb30BaHNe IPOTrpeccuu AJid pEUICHUs peallbHbIX 3a7a4
IPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, onepauu Haja MHOXkecTBaMHu. [{uarpammsl Ditniepa—Benna. [Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOTO aImapara Jyuisi ONUCAHUSI peabHbIX MIPOLIECCOB U SBJICHUM, IpU
pelIeHNH 331249 U3 APYruX YIeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

OcBoenue yuebHOro npeamera «MaremaTHKa» TOJKHO 00ecrieunBaTh JOCTHKEHUE Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHus CIEAYIOMNUX THYHOCTHBIX, METAIIPEIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbl y4eOHOTO npenMeTa «MaTemaTukay
XapaKTEePU3YIOTCA:

I'paxknaHckO€ BOCIIUTaHUE:

c(OPMHPOBAHHOCTHIO I'PAXKJAHCKOM MO3UIIUHN 00YUYaIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOr0 00IIeCTBa, MPEACTABICHHEM O MaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHbIX CTPYKTYP, SBJICHUI, MPOLEIyp IpakJaHCKOTO 00IIecTBa
(BBIOOPBI, OTIPOCHI U TIP.), yMEHHEM B3aMMOJIEHCTBOBATH C COLMATbHBIMU HHCTUTYTAMH B
COOTBETCTBUH € UX (QYHKIMIMU M Ha3HAUEHUEM.

ITaTproTHyecKoe BOCIIUTAHUE:



c(hOpMUPOBAHHOCTHIO POCCUMCKOM IPaKIaHCKOM UJICHTUYHOCTH, YBKEHHUS K MTPOIIIIOMY
Y HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHSIM
POCCUICKHX MAaTeMaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JTOCTHKEHUI B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHUEM JYXOBHBIX IEHHOCTEW POCCUUCKOTO Hapoa; CHhOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAYKH U I€ATEIIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOI'O BKJIA/1a B IOCTPOCHUE
YCTOHYUBOTO OyIYILIErO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOUAs 3CTETUKY MAaTEeMAaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, pEIICHUN, PacCyKIEHUI; BOCIIPUUMUHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIudyHbIX BUJIOB UCKYCCTBA.

®du3nueckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSAThH MAaTEMAaTUYECKHUE 3HAHUS B HUHTEpECcax
3I0pPOBOTO U OE30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[I0POBBIO
(3mopoBoe nuTanue, cOaTaHCHPOBAHHBIA PEKUM 3aHATUIN U OTAbIXA, PETysApHas Guandeckas
AKTUBHOCTH); (PU3UIECKOTO COBEPIICHCTBOBAHHUS, TIPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIIHHOM
JeSATETbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM LIEHHOCTU TPYAOIIOOMS; HHTEPECOM K Pa3IMuHbIM
cepam npodeccHoHATBHON IeATeIbHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ MPUIIOKCHHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BRIOOP OymyIie nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IIJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MaTEMAaTUYECKOMY 00pa30BaHUIO U
€aM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B
pelIeHUN MPaKTUYECKUX 3a]1a4 MAaTeMaTHYECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUYECKOU KYIbTYPHI, TOHUMAaHUEM BIIHMSIHHS COITUAIBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE NMPUPOTHON U COLIMAIBHON Cpeibl, 0COZHAHUEM
100aTbHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOJIeM; OpUEHTAllMel Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAaHUH JJIs1 PEIICHHS 3a]1a4 B 00JIaCTH OKpYKaroel Cpeibl, IIIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KArOIIEH Cpeibl.

[{leHHOCTH HAyYHOTO MO3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAaHUEM MaTEMaTHYECKON HAyKH Kak cdepsl
YeJI0BEUECKOU AeATEIbHOCTH, 3TANOB €€ Pa3BUTHSI U 3HAYMMOCTH ISl Pa3BUTHS IMBUIIM3ALIUN;
OBJIQJICHHEM SI3bIKOM MAaTEMAaTHUKH U MaTEMaTUYECKON KyJIbTYpOU KaKk CPEACTBOM MO3HAHUSA
MHPa; TOTOBHOCTBIO OCYIIIECTBIIATH MPOEKTHYIO U UCCIEI0BATEIbCKYIO AEATEIbHOCTh
WHJUBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHBIE pe3yIbTaThl OCBOCHHS IMPOTPaMMBbl ydeOHOTO TIpeaMeTa «MaTeMaTHKay
XapaKTepPU3YIOTCS OBIAJCHHEM YHUBEPCATbHBIMU HO3HAGAM EIbHbIMU OeliCNEUSIMLU,
VHUBEPCAbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU Pe2yIAMUSHbIMU
oelicmeusmu.



1) YVuueepcanvuvie nosnasamensusle oeticmesus, obecnevusaion Gopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C80eHUe MEeMOO08 NOZHAHUSL OKPYICAIOUe20 MUPA;
npUMeHeHUe 102ULEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie Toruueckue 1eUCTBUS:

BBISIBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKA MaTEMaTHUECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUHA MEXy HOHATUAMU; (GOPMYIUPOBATh ONPEAETICHUS OHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIHN NMPU3HAK KJIACCH(HUKAINU, OCHOBAHUS JUIsl 00001IeHUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIN3A;

BOCIIPMHUMATh, (HOPMYIUPOBATh U Pe0OPa30BbIBATE CYXKIEHUS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IUE; YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUNs B (pakTax,
JAHHBIX, HAOIIOJICHUSIX M YTBEP)KICHUSX; TPeAIaraTh KpUTEPUH JIJIsl BBISIBJICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JieNIaTh BBIBOJIbI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, 1€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOYEHUH 110 aHaJIOTUH;

IIPOBOAMTH CAMOCTOSITENIBHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIpsiMble
U OT IPOTUBHOTO), BLICTPAUBATh apryMEHTALIUIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

BbIOMpaTh cr1oco0 pereHus yueOHoM 3a1auu (cpaBHUBATh HECKOJIBKO BApUAHTOB
petieHusi, BEIOMpaTs HanOosee MOIXOASIINHA ¢ YIETOM CaMOCTOATEIBHO BBIAECTICHHBIX
KPUTEPUEB).

bazoBrlie HuccienoBaTebCKue NSUCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BONPOCHL, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, YCTaHABINBATh
HCKOMOE U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

MIPOBOJIMTH CAMOCTOSITEIIFHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHHE 110
YCTaHOBJICHUIO OCOOCHHOCTEN MaTEMaTHYECKOTO 00bEKTa, SIBJICHUS, ITpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHNUS 1 BHIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOIEHNS, UCCIIEOBAHNUS, OIICHUBATh JOCTOBEPHOCTH MOTYYESHHBIX
pEe3yNbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKIKE BBIIBUTATh TPEIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ota ¢ undopmarmeii:

BBISBJIATH J1e(pULUTHI HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U
JUISl peIlIeHUs 3a/1a4H;

BBIOMpPATh MH(OPMAIHIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUAOB U HOpM
IIPEJICTaBICHHUS],

CTPYKTYPHUPOBATh HH(POPMAIIUIO, IPEICTABIIATE €€ B PA3IUUHBIX popMax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOATENBHO C(HOPMYIHUPOBAHHBIM
KPUTEPHUSM.



2) Vnusepcanvrvle KOMMYyHUKAMUBHbIE Oelicmelst, 00ecneuusaonm chopmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCS.
OO01enue:

BOCIIPMHUMATh U (POPMYJIMPOBATh CYXkJIEHUS B COOTBETCTBUHU C YCIOBHUSMHU U LIETSIMU
00111eHus; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTAX, 1aBaTh NOSCHEHHUS 110 X0y PEIICHUs 3a/1a4l, KOMMEHTHUPOBATh
IIOJIYYECHHBIH pE3yibTaT;

B X0JI€ 00CYX/ICHHS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOI TeMbI, IPOOIEMBI,
pelaeMoii 3a1a4m, BbICKA3bIBATh UJIEH, HALIEIIEHHbIE HAa IOMCK PELICHMUS,;
COIOCTABJISITh CBOU CYXJIECHHUS C CYKIACHUSIMH JIPYIMX YYaCTHUKOB JAMAJIOTa,
0oOHapy’KUBaTh pa3IMyMe U CXOJCTBO NO3ULIUHI; B KOPPEKTHON opMe pOopMyJINpOBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHUS 33a/1a41, IKCIIEPUMEHTA, UCCIIEA0BaHNUs, IIPOEKTA;
CaMOCTOSITENILHO BIOMPATh (hopMaT BBICTYIJICHUS € YYETOM 3aJa4 IPE3eHTaluU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaJIbHON pabOTHI
IpU PELICHNU Y4eOHbIX 3aJa4; IPUHUMATD 11€JIb COBMECTHOM esATeIbHOCTH,
IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboThl, pacipenesiaTh BUabl padoT,
JIOTOBapHBATHCS, 00CYKIATh MPOIECC U Pe3yabTaT padoThl; 00001IIaTh MHEHHS
HECKOJILKHX JIFOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax padboTsl (00CyKIeHNs, 0OMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIOIHATH CBOIO YacTh paOOTHI M KOOPJMHUPOBATH CBOU
JeMCTBUS C IPYTUMU YWIEHaMU KOMaH/1bl; OLIEHUBATh KA4eCTBO CBOErO BKJIA/1a B 00U
HPOAYKT 110 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom Gopmuposanue CMolCi08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.
Camoopranusanusi:

COCTABIIATH IJIaH, AITOPUTM PELISHUS 3aJjaui, BBIOUPATh CIIOCO0 peIIeHus C yuEéToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpOIIB:

BJIaJICTh HaBbIKaMU MTO3HABATEIbHOM pe(PIESKCUHN KaK OCO3HAHUS COBEPIIAEMBIX
JeMCTBUI M MBICTUTEIBHBIX MPOLIECCOB, UX PE3Y/IbTATOB; BIIAIE€Th CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PELICHUs] MaTeMaTH4YECKON
3aJa4u;

NpeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEILICHUU 3aaul, BHOCUTh
KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHUIM, OOBSICHATH MPUUYHUHBI
JOCTHKEHUS WM HEIOCTHKEHUS PEe3yIbTaTOB JAEsITeIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIbTATbBI

OcBoenue yaeOHOro Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOTro aHajIn3a» Ha YpOBHE
cpeaHero o01ero o0pa3oBaHus JOHKHO 00€CIeUnBaTh TOCTHKEHUE CISAYIOIUX MTPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

Yucia ¥ BLIYMCICHHUA

OnepupoBaTh MOHATUSAMH: PAIIHOHATILHOE U JCHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BeinonsATe apupmMeTnyeckre onepanuyu ¢ paluoHaIbHBIMU U A€HCTBUTEIbHBIMU
YHCIIaMH.

BoimonsaTe npubamkEHHbBIE BEIYUCICHUS, UCIIONB3YS PaBUIIa OKPYTJICHUS, eaTh
NPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh NOHATUSAMU: CTEIIEHb C LIEJIbIM IIOKa3aTeNeM; CTaHAapTHas Gopma 3amnucu
JIeMCTBUTENIBHOTO YKCila, KOPEHb HATYpaJIbHON CTETEHU; MCII0Jb30BaTh MOAXOASIIYI0 (hopMy
3aIMCH JICHCTBUTENBHBIX YMCEN ISl pEIICHUs MPAKTHUECKUX 3a/1a4 U MPEJICTaBICHHS JaHHbIX.

OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC ¥ TAHT€HC TIPOU3BOJIBHOTO YITIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJI0E, PAllMOHAILHOE,
UppaMoOHAIFHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUIECKOE YPABHEHHE;

BeinonssaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKHX BBIPAKEHHUH U periaTh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BrimonsaTe npeoOpa3oBaHus LENbIX, PAMOHAIBHBIX H UPPAIIMOHATBHBIX BEIPAXKEHUH 1
pemaTh OCHOBHBIC THITBI LIENBIX, PAMOHAIBHBIX U UPPAIIMOHATILHBIX YPAaBHEHUI M HEPABEHCTB.

[TpuMeHATHh ypaBHEHMsI U HEPABEHCTBA JIJIs pEILIEHUs] MaTeMaTUYeCKUX 33134 U 3ajJa4 13
pas3InYHbIX 00JIacTe HAyKU U pealbHON KU3HH.

MonennpoBaTh pealibHbIe CUTYalluu Ha S3bIKE alTreOphl, COCTABIIATH BBIPAKEHHUS,
ypaBHEHHsI, HEPABEHCTBA IO YCIIOBHUIO 33]]auH, UCCIIE0BATH TIOCTPOCHHBIE MOJIEINH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpaduKu

OrniepupoBaTh NOHATHAMU: QYHKIIHS, CIIOCOOBI 3a1aHus PYHKITUU, 00JIACTh OTpPeIeICHUS
Y MHOYKECTBO 3HaU€HUHN QyHKIMH, TpaduK QYHKIINU, B3AUMHO 00paTHbIe QyHKIUU.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEUETHOCTD (DYHKIMHU, HYJIN QYHKIINH,
IPOMEXKYTKH 3HaKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKIUN A1 peLICHUS] YpaBHEHHH.

Crpoutb u untath rpaduKy JUHEHHON (YHKIMH, KBaIPaTUUHON (QYHKIINU, CTETIEHHON
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonb3oBatek rpadguku GyHKIMHA 11 UCCle0BaHMS TPOLIECCOB M 3aBUCUMOCTEH MpH
peIIeHNH 3a/1a9 U3 APYTHX yIeOHBIX MPEIMETOB U peallbHON )KU3HM; BBIpaKaTh POpMyIIaMu
3aBHCUMOCTH MEX]Ty BETHUYNHAMH.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMHU: I1OCIIEA0BATEILHOCTh, apU(hMETHUECKast U TeOMEeTpUIEcKast
IPOTPECCHH.

OmnepupoBarh MOHATUSMH: OECKOHEYHO YOBIBAIOIIAsi TEOMETPHUECKAs IPOTPECCHS, CyMMa
0eCKOHEUHO yOBIBAOIIEH reOMETPUUECKOI POrPEeCcCHH.

3agaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.



Ncnonb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEN U MMPOTPECCUI ISl PEIICHUST PEATbHBIX
3a/1a4 MPUKJIIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATHUSAMHU: MHOXKECTBO, OTIEpPAIK HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH arlnapar /i OMUCaHUsI pealIbHbIX MTPOLIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX TMPEAMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATENbCTBO.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

IleneBbie npuopurtersl BocnuTtanus s COO:
Co3/laHue OJIarONpUATHBIX YCIOBUH AJIS MPUOOPETEHUS IKOJIbHUKAMH OIIbITA OCYLIECTBICHHS COLMAIBHO 3HAUYUMBIX JIEJI:

1.

wn

~No ok

© o

OTIBIT JIeJI, HAIIPaBJICHHBIX Ha 3a00TYy O CBOEH CEMbE, POJIHBIX U OJU3KHX;

TPYJOBOH OIBIT, ONBIT YYACTHSI B IPOW3BOICTBEHHON MPAKTUKE;

OTIBIT JIEJI, HAIIPaBJICHHBIX HA MOJb3y CBOEMY POJIHOMY TOPOJY WJIH CEJly, CTPaHE B IEJIOM, OIBIT ACSITEILHOTO BhIPAKEHUS COOCTBEHHOM
rpak 1aHCKOU MO3ULINH;

OTIBIT MPUPOTOOXPAHHBIX JIET;

OTIBIT pa3pelICHHUS] BOSHUKAOIINX KOHQIMKTHBIX CUTYallUi B IIIKOJIS, JIOMa WIIM HA YIIUIIC;

OTIBIT CAMOCTOSATEILHOTO MPUOOPETEHUS HOBBIX 3HAHUI, IPOBE/ICHUSI HAYYHBIX HCCIIEA0BAHUHN, OBIT IPOEKTHOMN 1EATEIbHOCTH;
OTIBIT U3yUYEHUS, 3AIIUTH H BOCCTAHOBIICHUS KYJIbTYPHOTO HACIIEIHSI YSIOBEUCCTBA, OMBIT CO3/IaHUsI COOCTBEHHBIX IPOU3BEICHUIN
KYJIBTYPBI, OIBIT TBOPYECKOTO CAMOBBIPAXKECHHUS;

OTIBIT BEJICHUSI 3JJ0POBOTO 00pa3a )KU3HHU U 3a00ThI O 3I0POBBE IPYTUX JIOACH;

. OTIBIT OKa3aHHs MOMOIIM OKPY>KAIOIIKUM, 3a00ThI O MaJIbIIIIAX WM MOKUIIBIX JOJSX, BOJOHTEPCKHUI OIBIT;

OTIBIT CAMOIIO3HAHUS ¥ CAMOAHAJTN3a, OIBIT COITUAIBHO TIPUEMIIEMOTO CAMOBBIPKEHHUS U CAaMOPEATTU3aIAN

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbie IIpakrunyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHoOXecTBa pallMOHATIBHBIX U
1 NIeMCTBUTEIILHBIX UHceln. PalinoHaIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukunu U rpadukn. CTeneHs ¢ HelIbIM 5
II0Ka3aTeleM
3 ApudpmeTnueckuilt KOpeHb N—OW CTENeHH. 18 1
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA




DopMyiibl

TpUrOHOMETpHUU. TpUroHOMEeTpHUYECKHE 22
YpaBHEHHSI
ITocnenoBaTenbHOCTH U IPOIPECCUH 4
HOBTOPCHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 30
3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 65




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
n/n Tema ypoxa Bcero Korrposnn Hpakrueckne fl[3y'{em/m Oﬁlt)lja[;OBaTeﬂbHLIe
ble paboThI padoTshI pecypenI
1 MHOXECTBO, OTnepaluy HajJ MHOKECTBAMH. 1 03.09.2024 | TecroBble 3aMaHUA
Juarpammsbl Diinepa—Benna B (hopmare EI'D
Panmonansabie yncna. OOLIKHOBEHHEIE U 05.09.2024 | TectoBbI€ 3a4aHus B
2 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 dopmare EI'D
OecKkOHEUYHbIE IEPUOANYECKUE APOoOH
Apudmerndeckue onepaum ¢ 10.09.2024 | TecroBble 3a1aHUS B
3 paloHaIbHBIMU YHUCTIAMH, 1 dopmare ET'D
peoOpa30BaHUS YUCIOBBIX BhIPAKECHHIMA
[Ipumenenue npoOeit U MPOLIEHTOB TSt 12.09.2024 | TecToBsle 3a1aHNUA B
4 pelIeHns MPUKIAIHBIX 3a7a4 U3 1 ¢dopmare ET'D
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU
KU3ZHU
[Ipumenenue npoOeit U MPOLIEHTOB TSt 17.09.2024 | TecToBble 3a1aHNUA B
5 pelIeHns MPUKIAIHBIX 3a7a4 U3 1 ¢dopmare ET'D
Pa3IMYHBIX OTpaciel 3HaHUW U peaJbHOU
KU3HU
5 JelictBuTensHble yncaa. PanimonanbHble U 1 19.09.2024 | Tecrosbie 3ananus B

HppalluOHAJIbHBIC YU CIIa

¢dopmare ET'D




Apudmernueckre onepaum ¢

24.09.2024

TecrtoBbIe 3a/1aHUS B

7
JeCTBUTEIILHBIMU YHCIAMHU (bopmare EI'D
[TpubnmmxEHHBIC BEIYMCIICHHS, IPABHIIA 26.09.2024 | TectoBble 3a1aHus B

8 OKpYTJICHUS, TPUKHUIKA U OLICHKA dbopmare EI'D
pe3yJibTaTta BEIYMCIEHUN

. TORIECTEA H TOKIECTBEHHEIE 01.10.2024 | TecToBbI€ 3a1aHUS B
npeoOpa3oBaHUs (opmare EI'D

03.10.2024 | TecToBBIC 3aJaHUS B

10 VYpaBHeHue, KOPEHb ypaBHEHMS dopmare EID

08.10.2024 | TecToBBIC 3aJaHUS B
11 HepasenctBo, pemenne HepaBeHCTBA dopmare EI'D
10.10.2024 | TecToBble 3aaHUs B

12 Merto MHTEPBAJIOB dopmare EID

13 Pemienue nenbx U 1poOHO-pAIIOHAIBHBIX 15.10.2024 | TectoBbie 3ananus B
YPaBHEHUW U HEPABEHCTB (bopmare EI'D
Kontponbnas paboTa mo teme 17.10.2024 | TecToBble 3adaHUS

14 "MHOkecTBa pallMOHAIBHBIX U B popmate EI'D
JeWCTBUTENBHBIX uKces. ParmonansHble
YPaBHEHUS U HEPABEHCTB"

15 DyHKIMA, CTTOCOOBI 3aaHus (PYHKITHH. 22.10.2024 |t 5, §1. Ne551, 553
B3aumHuo obpartHbie pyHKIMN
I'padux ¢pynkimu. O6macTe onpeeneHus 24.10.2024 |t 5, §1. Ne555, 557

16 1 MHO’KECTBO 3HaueHuil ¢pyHkiuu. Hymnu

¢byskun. [IpoMexKyTKH 3HAKOIIOCTOSTHCTBA




07.11.2024

5, §l.

Ne559, 561

17 Yérable 1 HeUETHBIC (PYHKIIUU
CreleHsb ¢ eabIM IMOKa3aTeIeEM. 12.11.2024 | rn 5, §2. Ne575, 577

18 CrannmaptHas popma 3anucu
NEHCTBUTENLHOTO YnCiIa
Hcnonws3zoBanue moaxoasmieii opmbl 14.11.2024 | ra 5, §2. Ne580

19 3aMucy JeMCTBUTEIbHBIX YUCEI JUIs
pelIeHrs MPAKTUYECKHX 3a7a4d U
MIPE/ICTABICHUS TAHHBIX
Crenennasi GyHKIHUS C HATYPAIBHBIM H 19.11.2024 | rn 5, §2. No581

20 eJbIM nokasareiieM. E€ cBolicTBa U
rpaduk

21 Apudmernaeckuii KOpeHb HATYPaTbHON 21.11.2024 | rn 4, §1. Ne407, 408
CTETIeHU

29 ApudmeTnueckuii KOpeHb HaTypaabHOU 26.11.2024 | rn 4, §1. Ned412, 413
CTETIeH!

23 CoiicTBa apu(MeTHIECKOTro KOPHS 28.11.2024 | rn 4, §3. Ne439,441
HaTypaJbHOH cTeNeHn

24 CaoiicTBa apu(MeTHYECKOro KOpHs 03.12.2024 | r 4, §3. Ned46
HaTYypaJbHOH CTETICHH

o5 CaoiicTBa apu(MeTHYECKOro KOpHs 05.12.2024 | rn 4, §3. Ned51,455
HATYpaJbHOW CTENEHU

26 JlelicTBus ¢ apu(METHUECKUMHU KOPHIMHU 10.12.2024 | rn 4, §3. Ne460,466
N—0i1 CTeICHU

97 JleiicTBusl ¢ apuMETUUECKUMU KOPHSIMH 12.12.2024 | tn 4, §4. Ne470,475
N—0i1 CTeICHU

28 JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMH 17.12.2024 | rn 4, §4. Ne477,481

N—OM CTEINEeHU




29 I[eﬁfTBHSI C apu(PMETUIECKUMHU KOPHIMHU 20.12.2024 | rn1 4, §4. Ned95
N—O# cTeneHu

30 I[eﬁfTBHH C apu(PMETUIECKUMHU KOPHAMHU 24.12.2024 | rn 4, §2. Ned19
N—o¥ cTeneHu

31 Pemenue nppanmoHanbHBIX YpaBHEHUN U 27.12.2024 | tn 5, §5. Ne605, 607
HEPaBEHCTB

39 Pemenue nppanroHanbHBIX YpaBHEHUN U 09.01.2025 | rm 5, §5. Ne611, 614
HEPaBCHCTB

33 Pemenue nppannoHalbHbIX YpaBHEHUN U 14.01.2025 | rn 5, §4. Ne600
HEPaBEHCTB

34 Pemenne uppannoHaibHbIX YpaBHEHUN U 16.01.2025 | rn 5, §5. Ne612, 618
HEPaBEHCTB

35 Pemenne uppannoHaibHbIX YpaBHEHUN U 21.01.2025 | 1 5, §6. Ne626, 629
HEPaBCHCTB

36 CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN 23.01.2025 | rn 5, §6. Ne633

37 CaoiicTBa ¥ rpa@uK KOpHS N-O CTENEeHU 28.01.2025 | rn 5, §6. Ne643, 649
KonrtponbHas pabora no teme 30.01.2025 | i1 5, §6. Ne650

38 "Apupmerrueckuii KOpeHb N—0if cTeneHu.
WppanroHansHbie YpaBHEHUS H
HepaBeHCTBa"

39 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOTO 04.02.2025 | 1 8, §1. Ne926, 931
apryMeHra

40 CHHYC, KOCHHYC Y TAaHT€HC YHCIIOBOTO 06.02.2025 | ro 8, §2. Ne942,945
aprymMeHra

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 11.02.2025 | a1 8, §2. Ne951, 953

YUCJIOBOTO apTyMEHTa




42 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 13.02.2025 | rn 8, §3. Ne51, 953
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckasi OKpy>KHOCTb, 18.02.2025 | rx 8, §3. Ne958, 962,
43 orpeieNieHue TPUTOHOMETPHUICCKHIX 967
(YHKIIUH 9MCIOBOTO apryMeHTa
TpuronomeTrpuueckas OKPYKHOCTb, 20.02.2025 | 1 8, §4. Ne975, 978,
44 orpeeNiecHue TPUTOHOMETPHUICCKHIX 984
(GyHKINH 9MCIOBOTO apryMEHTa
45 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 25.02.2025 | 1 8, §5. Ne991, 996
27.02.2025 | rn 8, §5. Ne993,
46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1000
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 04.03.2025 | rx 8, §6. Ne1003
06.03.25 i 8, §6. Nel1006,
48 OcHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI 1008
49 [TpeoOpazoBaHUe TPUTOHOMETPUICCKUX 11.032025 | rxn 8, §6. Ne1010,
BBIpOKEHU I 1013
50 [TpeoOpa3oBaHUe TPUTOHOMETPUICCKUX 13.03.2025 | ri 8, §7. Nel1016,
BBIpOKEHU I 1018
51 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 18.03.2025 | rn 8, §7. Ne1019,
BBIPAKEHUN 1022
52 [IpeoOpa3oBaHne TPUTOHOMETPHIECKUX 20.03.2025 | rx 8, §8. Ne1026,
BBIpOKECHU I 1030




53 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 03.04.2025 | rx 8, §8. Ne1035,
BBIpOKCHUI 1039
54 Pemenue TpuroHoMeTpUYECKUX YpaBHCHUM 08.04.2025 | i 9, §1. Nel114,
1146

95 Perrenue TpuroHoMeTpHUUECKUX YpaBHEHUM 10.04.2025 | rn 9, §1. Nel 151,
1153

56 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 15.04.2025 | rn 9, §1. Nel155

57 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 17.04.2025 | rn 9, §2. Nel162,
1164

58 Pemenue TpuroHoMeTpuuECcKUX ypaBHEHUIN 22.04.2025 |1 9, §2. Nel1168,
1169

59 Pemenne TpUroHoMETpUYECKUX ypaBHEHUI 24.04.2025 | rn 9, §2. Nel1174,
1177

60 KontponbHas padota no teme "Popmyibl 29.04.2025 | rn 9, §3. Nel181,
TPUTOHOMETPHH. TPUTOHOMETPHYECKHE 1183
ypaBHEHHUS"

61 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs 06.05.2025 | rm 9, §3. Ne1186,
MIOCJIE0BATENBHOCTEN. MOHOTOHHBIE 1189
M0CJIeI0BaTeIbHOCTH

62 Apudmerndeckas u reoMeTpudecKas 13.05.2025 | rm 4, §2. Ne419

IporpecCuu. Hcnonw3oBanue nporpeccumn
IJIg pCIICHUS pCAJIbHBIX 3a/1a4
MPUKIIAAHOT'O XapaKTepa .beckoneuno
Y6LIBaIOH_Ia$I reoMETpruICCKasa Mporpeccus.




CymMma 6eckoHeuHO yObIBaroIei
reOMETPUYECKOMN MPOrpeccuut

63 dopmyra CIOKHBIX TPOIEHTOB 1 15.05.2025 | it 4, §2. No424, 426
64 O0001menue, cucTeMaTH3alds 3HAHUH 3a 1 20.05.2025 | TectoBble 3apaHmna B
KypcC aJIreOpbl ¥ Hayall MaTeMaTUYECKOTO dopmarte EIN
anasn3a 10 kiacca
65 HroroBas KoHTpoJIbHAs paboTa 1 22.05.2025 | TectoBble 3aaaHunA B
dopmarte EMN
OBILIEE KOJIMYECTBO YACOB I1O 67

[TPOT'PAMME




CUCTEMA OIEHKH JOCTUXEHUM IIVIAHUPYEMBIX

OBPA3OBATEJIBHBIX PE3YJIBTATOB

OIIeHKa YCTHBIX OTBE€TOB oﬁyqamumxcsl.

Omeem oyenusaemcsa OmmemKkou «5», eciu ooyuarOwuica:

MIOJTHO PACKPBUI COJIEpKaHUE MaTepHralia B 00beMe, IPeyCMOTPEHHOM MTPOrpaMMOil 1
y4eOHHUKOM;

U3JI0KIJT MaTEPUal TPAMOTHBIM SI36IKOM B OIIPEJICIICHHON JIOTUYECKOM
MOCIIEI0BATEIHHOCTH, TOYHO MCTIOIB3YsI MATEMAaTHIECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIHKY;

NPaBUJIHHO BBIMOJIHII PUCYHKH, YEPTEXKHU, TPAPHUKH, COMYTCTBYIOIIUE OTBETY;
NoKa3all yMEHHE WILTIOCTPUPOBATh TEOPETUUYCCKHE TIOJI0KECHHUS KOHKPETHBIMU
prMepaMu, MPUMEHSITh HX B HOBOW CUTYAIIUH IPHU BBIMOJTHCHUN TPAKTHIECKOTO
3aJIaHuUs;

IPOIEMOHCTPUPOBAJ YCBOSHHE PaHee H3yYCHHBIX COMYTCTBYIOIIUX BOTIPOCOB,
c(OpPMUPOBAHHOCTh M YCTOWYMBOCTH UCIIOJB30BAHHBIX TIPU OTBETEC YMCHHI 1
HaBBIKOB;

0TBEYAJl CAMOCTOSITEIILHO 0€3 HaBOJSAIIMX BOIIPOCOB YUUTEIIS;

BO3MOJKHBI OJTHA — JIBE€ HETOYHOCTH IPH OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB WU
B BBIKJIJIKaX, KOTOPbIC YYCHUK JICTKO MCITPABIJI 110 3aMCUAHHIO YUUTEIIS.

Omeem ouenuesaemca OMMeEemKoil «4», C€CJIM OH YAOBJICTBOPCH B OCHOBHOM Tpe6OBaHI/I${M
Ha OTMCTKY «5 », HO ITPpHU 5TOM MMECCT OJJUH U3 HCIOCTATKOB!:

B U3JIO’KEHUU JIONYLIEHBI HEOOJIbIINE TPOOEIIbI, HE UCKA3UBILINE MATEMATUYECKOTO
COJIEp’KaHus OTBETA, UCTIPABIIEHHBIE 110 3aMEUAHUIO YUUTEIS;

JIOMYIIEHbI OIIMOKU MK OoJiee TBYX HEJOUETOB MPU OCBEIIEHUU BTOPOCTEIIEHHBIX
BOIIPOCOB MUJIM B BBIKJIAJIKaX, KOTOPbIE YUEHHUK JIETKO UCIIPABHII IO 3aMEYaHUIO
YUUTENS.

Ommemka «3» cmagumcs 6 c1e0yIouux Cyuanx.

HETIOJIHO UJIM HEIOCIEA0BATEIbHO PACKPBITO COJAEPKAHUE MaTEPUaia, HO IOKa3aHO
o0111ee MOHUMaHKE BOIMIPOCA U MTPOJIEMOHCTPUPOBAHBI YMEHUS, IOCTATOUYHbBIE JJIS
JAIBHENIIET0 YCBOSHHS MPOTrpaMMHOT0 MaTepuana (onpenenentsie « TpedoBaHusIMH
K MaTeMaTHYE€CKOM MOJATOTOBKE YUAIIHXCS»);

MMEJTUCH 3aTPYIHECHUS WIH JIOMYIIEHBI OIMOKHA B OTIPECIICHUH TIOHITHI H,
HCIIOJIb30BAHUHU MAaTEMATUYECKOW TEPMUHOJIOTUH, YEPTEXKAX, BBIKIIAKAX,
WCTIPABJIEHHBIE TTOCJIE HECKOJIBKNUX HABOIAIIMX BOIPOCOB YUUTENS;

YYEHUK HE CIIPABHJICS C TPUMEHEHUEM T€OPUHU B HOBOM CUTYyAIlMU MPU BBIMOJTHEHUT
MPAKTUYECKOTO 33aJaHusl, HO BBIIOJHUI 3aJJaHUs 0053aTEIHPHOTO YPOBHS CIIOKHOCTH
110 JaHHOI TeMe;

MIpY 3HAHUU TEOPETUUYECKOTO MAaTepHUalIa BhISIBIIEHA HEJOCTATOYHAS
c(hOopMUPOBAHHOCTh YMEHUN 1 HABBIKOB.

Ommemka «2» cmagumcs 6 Cﬂedymmux cyuanx:

HE PACKPBITO OCHOBHOC COACPIKAHUC y‘Ie6HOFO Marepuaja,



e 00HApYXEHO HE3HAHHE WM HETIOHMMAaHKE YUCHUKOM OOJbINel Wi Haubosee BaKHOM
4acTH y4eOHOTro MaTepuaa,

® JIONYyUICHBI OIIMOKU B ONPECTICHUH MTOHATHH, TPU UCTIONb30BAHUN MaTEMAaTUIECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YSPTESIKAX WK TpauKax, B BEIKIAIKAaX, KOTOPBIC HE
UCTIPABJICHBI [TOCTIE HECKOJIBKUX HABOAALINX BOIIPOCOB YUUTEIIS;

e yYEHHMK OOHApYXWJI ITOJIHOE HEe3HAHHE U HETIOHMMaHHNe N3y4aeMOro MaTepHraia uin
HE CMOT OTBETHTh HU Ha OJIMH U3 MOCTABJICHHBIX BOIIPOCOB MO U3y4aeMOMY
MaTepHainy.

Ouemca MACHBMEHHBIX KOHTPOJbHBIX p360T oﬁyqamumxca.

Ommemka «5» cmasumcs 6 c1e0yIouMux cayuanx:
e paboTa BBINOJIHEHA [TOJHOCTHIO.
® B JIOTUYECKUX PACCYKICHUAX ¥ 0OOCHOBAHMSIX HET MPOOETIOB U OMINOOK;
® B pPEIICHUU HET MAaTEeMAaTHYCCKUX OMMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMKCKA, HE
SBIISIOIIASCS CJICICTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepuana);

Ommemka «4» cmasumcs, ecnu:

e paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHUS 1IArOB PELICHUS! HETOCTATOYHBI
(ecu yMeHUs1 000CHOBBIBATh PACCY>KICHUS HE SBIISIIUCH CIIEIUATBbHBIM 00BEKTOM
IIPOBEPKN);

e JIOMYIICHA OJIHA OIMMOKA WM JBA-TPU HEJI0YETa B BBIKJIAIKAX, YSPTECIKAX HITU
rpadukax (€ciu 3TH BHJIbI pa0OTHI HE SBIISIIUCH CIIEIUAIbHBIM 00BEKTOM ITPOBEPKH );

Ommemka «3» cCmagumcs, eciu:
e JIONYIICHBI OoJiee 0THON OMMOKH MIIH 00Jiee IBYX- TPEX HEI0YETOB B BBIKJIA/IKAX,
yeprexax Wwin rpaduka, HO yJamuics BiIaeeT 00s3aTeIbHBIMA YMEHUSMH 110
MIPOBEPSIEMON TEME.

Ommemka «2» cmasumcs, eciu:
® JIOMYIICHBI CYIIECTBEHHBIE OLITUOKH, TOKA3aBIINE, YTO YUAIIUNHCS HE BIAJEET
00s13aTeILHBIMU 3HAHUSIMH 10 I[&HHOﬁ TeMe B MTOJTHOM MEPE;
e paboTa mokasaja MOJIHOE OTCYTCTBUE Y yUallerocs 00s13aTeIbHbIX 3HAaHUH, YMEHUM 110
MPOBEPSEMOI TEME WM 3HaYUTeNbHasl YacTh pabOThI BHITIOJHEHA HE CAMOCTOSTENBHO.

O0mas kiaaccuukanus omndOOK.

ITpu ouleHke 3HAHMA, YMEHHI U HABBIKOB 00YYAIOLIUXCS CIENYET YUYUTHIBATh BCE OLIMOKU
(rpyOble U HETpyOBbI€) U HETOUETHI.

I'pyObiMu cuuTaroTCsi OIIUOKM:
® HE3HAHME OINPEACIICHHUs] OCHOBHBIX IMOHATHN, 3aKOHOB, MPAaBHJI, OCHOBHBIX MOJIOKEHUIN
TEOpHH, He3HaHHUE (HOPMYII, OOIIETPUHATHIX CUMBOJIOB 0003HAUEHUH BETUYNH,
€UHUL UX U3MEPEHUS;
HE3HaHUE HAMMEHOBAHUM €AMHUL U3MEPEHNS;
HEyYMEHUE BBIICIINTh B OTBETE INIABHOE;
HEyMEHUE IPUMEHATH 3HAHM, AITOPUTMBI JJIs PELICHUS 3a/1a4;
HEYMEHHE JIeNIaTh BHIBOIbI U 0000IIEHMS;
HEYMEHHE YUTaTh U CTPOUTH TpaUKH;
HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YUCOHUKOM U CIIPAaBOYHUKAMH;



® [OTEps KOPHS WU COXPaHEHUE TTOCTOPOHHETO KOPHS;
e orOpackiBaHue 6€3 00BICHEHHI OJJHOTO U3 HUX;

® PpaBHO3HAYHBIC UM OIIMOKH;

® BBLIYHCIUTEIbHBIE OMIMOKH, €CIIM OHH HE SIBJISIOTCS OIMMCKOM;
® JIOTMYECKHE OIINOKH.

K HerpyObIiM ommmdkam ciie1yeT OTHECTH:

® HETOYHOCTh (hOPMYJIHPOBOK, ONPE/EIECHUM, TOHSITUH, TEOPHil, BbI3BaHHAS
HEIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB ONPEEIEMOro MOHATUS WIH 3aMEHOMN
OJIHOTO - IBYX U3 ITUX IIPU3HAKOB BTOPOCTEIIEHHBIMU;

® HETOYHOCTb I'paduka;

e HEpalMOHAJIbHBINA METOJ PELICHUS 3a/1a4l WM HEJOCTATOYHO IPOAYMAaHHBIN IIJ1aH
oTBeTa (HapylleHHe JOrMKH, IOJIMEHA OTJE/IbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH);

e HepalMOHaJIbHbIE METO/IbI PAOOTHI CO CIIPABOYHON U APYTOHl INTEPATYPOIl;

e HEyMEHHE pellaTh 3aJ1a4M, BHIIOJIHATh 3aJjaHUsl B 001LIEM BUJIE.

Henouyeramm sBIsIOTCS:
e HepalUOHAIbHbIE IPUEMBI BEIUUCIECHHUH 1 IIpeoOpa3oBaHmii;
e HeOpexkHOE BBINOJIHEHHE 3aIluCei, uepTexeil, cxem, rpauKoB.

Onenka l'IpOCKTHOﬁ ACATCJIBHOCTH YUYALIUXCH

Kpurepwuii 1 IIpoaykr (Marepuaan3oBanublii pesyabrart II1Y) banbl
2 4 1.1 | HoBusnHa. OpUruHajibHOCTh. Y HUKQJIbHOCTb 1-2
= E 1.2 | OntuManbHOCTh (HaWIydllee COYSTaHUE MapaMeTPOB MPOJIYKTA) 1
= = 1.3 | DcretnyHOCTH 1-2

MakcuMaJibHOE KOJHYeCTBO 0a/1710B 5

Kputepnii 2 IIponecc (padoTa 1Mo BHINOJHEHHIO IPOEKTA)

2.1 | AKTyaJapbHOCTb 1-2
2.2 | IlpobaeMHOCTD 1-2
2.3 | CooTBeTcTBHE TpeOOBAHUSIM 00BEMA 1
a 2.4 ConepxaTebHOCTh 1-3
E 2.5 | 3aBepuIEHHOCTb 1
§ 2.6 | Hammume TBOpUECKOro KOMIOHEHTA B IIpoIlecce MpoeKTupoBanusi | 1-2
g 2.7 | KoOMMyHHKaTUBHOCTD (B IPYNIIOBOM IIPOEKTE) 1-2
= 2.8 | CaMoCTOSATENTBHOCTD 1-3

MakcuMaJibHOE KOJTHYeCTBO 021108 16

Kputepnii 3 KauecTBO 0popmiieHnst MaTepuaia
2 4 3.2 | Marepuan ohopMiieH ¢ rpyObIMH HapyIIEHUSIMH TPeOOBaHUH 0
g § 3.3 | HonyuieHbl He3HaYUTEIbHbIE HAPYIIEHUs] TpeOOBaHUM 1-2
= = 3.4 | Marepuan ohopMIIeH B COOTBETCTBHH C TPEOOBAHHUSIMHU 3-4

MakcuMaJibHOe KOJH4eCTBO 0217108 4

Kpurepuii 4 3ammTa npoekra

4.1 KauecTBO mokmana (CHCTEMHOCTh, KOMIIO3UITHOHHAS IIEJIOCTHOCTD, | 1-3
2 MIOJTHOTA MPE/ICTaBICHUS IPOOIIEMBI, KPATKOCTh, YETKOCTb,
% SCHOCTb (DOPMYITHPOBOK)
2 4.2 | OTBeTHI Ha BONPOCHI 1-3
S 4.3 | JInuHOCTHBIE TPOSIBIICHHSI JOKJIATIUKA 1-2
= 4.4 | Kynbrypa peuu JOKIaI4uKa 1-2




MakcuMaJbHOE KOJINYeCTBO 0a/1710B

10

MaxkcuMajibHOE KOJHYECTBO 0aJ1JI0B 10 BCEM KPUTEPUAM

35

KpnTepnn M MMOKA3aTeJId OLleHUBAHUS HCCJIET0BATEIbLCKOM JeATeJIbHOCTH Oﬁy‘lalOHIeFOCH

Kpurepmnii 1 YpoBeHb aKTYaJbHOCTH TEMBbI HCCIC10BAHUA baJyibl
2 1.1 AKTYaJIbHOCTh TEMBI HCCIICIOBAHUS HE JJOKA3aHa 0
o 1.2 [IpuBeneHbI HETOCTATOYHO YOS IUTEIbHBIE T0Ka3aTEIhCTBA 1-2
§ AKTYaJIbHOCTH TEMBI UCCIICIOBAHUS
= 1.3 [IpuBeneHbI 1OCTaTOYHO YOS TUTEIbHBIC TOKA3aTeIbCTBA 3-4
= AKTYaJIbHOCTH TEMBI UCCIICIOBAHUS
Kpurepwuii 2 KauyecTBO conepxanusi Mccjie10BaHUS
2.1 | CooTBeTCTBHE COACPKAHNUS UCCIISIOBAHUS €T0 TEME
2.1.1 | ConeprkaHue UCCIIEIOBAHUS HE COOTBETCTBYET 3asiBJICHHOM 0
8 TeMe
E 2.1.2 | ConeprkaHue UCCIIEJOBaHM HE B MOJIHOM Mepe cooTBeTcTBYyeT | 1-2
§ 3as1BJICHHOU TeMe
= 2.1.3 | ConeprkaHue UCCIIEIOBAHMSI B IOJTHON Mepe COOTBETCTBYET 3-4
= 3as1BJICHHOU TeMe
2.2 | Jlorn4yHOCTh U3JI0KEHUSI MaTepralIa
2.2.1 | Marepuai u3n0KeH He JIOTUYHO, HE CTPYKTYPUPOBaH, 0
= Xa0THYCH
o 2.2.2 | HemocTtarouHo co0iMr01aeTCs JJOTMYHOCTD U3JI0KEHUS 1-2
5 Marepuana
g 2.2.3 | Marepuai u3J105KEH B CTPOTOH JIOTHYECKOM 3-4
= MOCJICI0BATEIIHHOCTH
2.3 | KonnyecTBo U pazHo0Opa3ue MICTOYHUKOB HHPOPMAIIHH
2.3.1 | OTcyTCcTBHE CIMCKA HCTOYHUKOB HHPOPMAILIUU 0
2 2.3.2 | Micionp30BaHbl OTHOTUITHBIE HCTOYHUKH HH(OpMAIHH 1
L 2.3.3 | cnonp30BaHO HE3HAYUTENFHOE KOTUYECTBO HCTOYHHUKOB 2
§ uHdopmanuu
g 2.3.4 | Mcnonb30BaHO 3HAYUTEIBHOE KOJIMUECTBO Pa3HOOOPA3HBIX 3-4
= HMCTOYHUKOB MHGOpMAITUHI
Kputepnii 3 KadecTBO 0popmiIeHHS HCCIEAO0BATEIBCKOI0 MAaTepHaia
= 3.1 | CootBercTBHE 0QOPMIICHHSI TPUHATHIM TPEOOBAHHSIM
§ 3.1.1 | Matepuan oopMIIeH C rpyObIMH HapyIIEHUSIMH TpeOOBaHUM 0
= 2 3.1.2 | MonyuieHbl He3HAYUTEIbHBIC HAPYIIEHUS] TPEOOBaAHHHA 1-2
= 3 3.1.3 | Marepuan ohopMIIeH TOYHO B COOTBETCTBHU C TpeOoBanusiMu | 3-4
MaxkcuMaabHOE KOJTHUYECTBO 0aJIOB 20

IlepeBoa 02/1510B B OLIEHKY

85% oT MakcuMalbHOU CyMMBI 6au10B, 20-17 GannoB — «5»
70-85 %, 16-14 GamnoB — «4»

50-70 %, 13-10 GammoB — «3»

0-49% - «2




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Amumos 1. A., Konsrun FO.M., TkaueBa M.B. Anrebpa u Hayajia MaTeMaTH4eCKOro aHaIn3a.
10 xnacc. «IIpocsemenuer, 2020
METOINUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA
e Amumos I A., Komsrun FO.M., TkaueBa M.B. AnreOpa u Hadana MareMaTHIeCKOTO
aHanuza. 10 knacc. «IIpocenienue», 2020
*  Konsrun F0.M., Tkauésa M.B., ®énoposa H.E.AnreOpa u Hauana MareMaTHIeCKOTO
anamm3a. 11 knacce. YueOnuk. ®I'OC.: uznatensctBo [Ipocsenienune, 2023 r. « [HlaOynun
M. U.,Txauéra M. B., ®&noposa H. E. u np. Anredpa u Hayana MaTeMaTHIeCcKOro
ananmu3a. lunakrudeckue marepuaisl. 10 kinacc. YrmyOnénusiii 1 6a30BBIH YPOBEHb
» Txkauéra M. B., ®&énopora H. E. AnreOpa u Hayasia MaTeMaTHYeCKOT0 aHAJIU3a.
Tematuueckue Tectol. 10 kinacc. ba3oBelii U yriyOn€HHbIN YpOBHU
*  ®¢noposa H. E., Tkauésa M. B. AnreOpa n Havyasila MaTeMaTHYECKOTO aHAJIK3a.
Metoauueckue pekomenaauuu. 10 knace
* [abynun M. U.,Tkauéra M. B.,®dénoposa H. E. u ap. AnreGpa u nauana
MaTeMaTHYecKoro aHaiusa. Jlunakruueckue matepuansl.l 1knace. YrinyOnéHusiii u
0a30BbIi YPOBEHD
* Txkauéra M. B. AnreOpa u Havaja MaTeMaTHYECKOTO aHau3a. TeMarnyeckue TecThl. 11
kiacc. ba3oBbliii U yriyOnéHHbIN ypOBHU
*  ®¢noposa H. E., Tkauésa M. B. Anrebpa u Havyasia MaTeMaTHYECKOT0 aHAJIHU3a.
Metoauueckue pekomenaauuu. 11 knace
e  COopHHK IpUMEpHBIX pabouux mporpamm. 10-11 kmaccel. 4émop. bypmuctposa T.A.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— www.alleng.ru/edu/mathl.htm - k ypoky maTtemaTiku

— comp-science.narod.ru/didakt.html - nuaakTudeckue marepuansr;

— InternetUrok.ru - Buneoypoku;

— http//www.allmath.ru-scst maTemaTuka;

— http //www.matem.hl.ru — matemaruka on-line;

— DnekrponHas 6ubnunoreka «2000 3amay mo matemarukey. Anredpa 7-9 xknaccel. CDROM;

— T'eometpus 10-11. CoBpeMenHslif yuebHO-MeTonndeckuit komriekc. CD-ROM;

— Enunas komnexkuus LHOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu
Document; Hamster Fress Arc

— http://mathem.hl.ru — maremaruka on-line;

— http://www.exponenta.ru - oopazoBaTeIbHbIN MATEMAaTUYCCKHIA CANT;

— «Onekrponnas oubnuoreka 2000 mo matemarukey, CD-ROM;

— www.mathvaz.ru/index.php - Jlocke yuuTesiss MaTeMaTHKH.
https://fipi.ru/navigator-podgotovki/navigator-ege
alexlarin.net - kaxmayro HeIe0 MyOIUKYIOTCS KaueCTBEHHbIC MPOOHUKU. Mathus.ru -
MHOTO HY>KHOH Teopuu + (pu3uKka + 3aJa4uu OJIMMITNA].
ege.sdamgia.ru - my4mmii OHJIalH-TPEHAKED C PEUICHUSIMH 3a1aHHH.
yandex.ru/tutor/ - Slunexc.PernieTuTop - TpEHUPOBOYHBIC BAPUAHTHI OHJIANH.
alleng.org/edu/math3.htm - kauru B pdf popmare.


http://alexlarin.net/
http://mathus.ru/
https://ege.sdamgia.ru/
https://yandex.ru/tutor/
http://alleng.org/edu/math3.htm

berdov.com/ege/ - xopoine MPOOHUKH, MHOTO HECTAHIAPTHBIX U CJIOXKHBIX 33 JaHHH.
4ege.ru/video-matematika/50912... - BumeoKypc ¢ TeOpHeii ¥ MPaKTHKOM.

2. Caiitel o npeamery http://fipi.ru/ (caiit ®UIIN);

https://ps.1sept.ru/ (caiit raszets! «IlepBoe ceHTAOPs»);

http://school-collection.edu.ru/

http://ilib.mccme.ru/ (uarepueT-6ubIMOTEKA calita MOCKOBCKOTO LIEHTPA HEMPEPHIBHOTO
MaTeMaTHYeCKOro o0pa3oBaHus);

http://etudes.ru (MaremaTHuECKUE STIOBI);

http://kvant.mccme.ru/ (Hay4HO-TIOMYIAPHBIH (U3HKO-MaTeMaTHYCCKHUI KypPHAI
«KBanty); http://lib.mexmat.ru/books/3275 (anekrponnas 6ubnmmuoreka [lomeynrenbckoro
COBETa MEXaHUKOMATEMATHYECKOrO (akyapTeTa MOCKOBCKOTO TOCY/AapCTBEHHOTO
YHHUBEpPCUTETA)



https://www.berdov.com/ege/
https://4ege.ru/video-matematika/50912-videouroki-po-matematike.html
http://school-collection.edu.ru/

