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1. IMosicHuTe/IbHAS 3anKCKA.

1.1. HopMaTHBHO-pPaBOBbI¢ JOKYMEHTbI, HA OCHOBAaHHH KOTOPBIX pa3padoTaHa
padouasi nporpamma

Pabouas nporpamma 1o anredpe ¥ HadyajgaM MaTeMaTHYECKOTO aHalM3a pa3paboTaHa Ha
OCHOBE:

1. @OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 o0pa3oBaHuu B
Poccuiickoit denepanmmy.
2. denepalbHOTO TOCYNAPCTBEHHOTO O00pa30BaTEBHOIO CTaHIApTa CPEIHETO

oOmiero o0pazoBaHus, YTBEPKICHHOrO MpHKa3oM MuHUCTepcTBa O0pa30BaHUS W HAyKU
Poccwuiickoit @eneparuu ot 17.05.2012 Ne 413 (manee — ®I'OC cpennero obiiero oopazoBaHus)

3. [Topsinka opraHu3anuu M OCYIIECTBICHHS 00pa30BaTEIbHOM NEATEIBHOCTH I10
OCHOBHBIM 00111€00pa30BaTeIbHBIM IpOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HavyaJIbHOTO
o011ero, OCHOBHOTO OOIIEro M cpeAaHero oOmiero oOpa3oBaHUS, YTBEPKIACHHOTIO IMPUKA30M
Munuctepersa npocsemienust Poccuiickoit denepanuu ot 22.03.2021 r. Ne 115.

4, [Ipukaza MunucrepcTBa npocsenieHus Poccuiickoit @enepamuu ot 21.09.2022
Ne 858 «O06 yTBep)kaeHNH (PeaepalbHOTO MepeuHs YIeOHUKOB, JOMYIICHHBIX K UCIOJIE30BAHUIO
IpU peaju3aluyd HMMEIOLUX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 O00pa30BaTEIbHBIX MPOrpaMM
HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPeJAHEro oOmero oOpa3oBaHMs OpPTraHU3AIMSIMH,
OCYUIECTBISIONMMU 00Pa30BaTEIbHYIO JIEATEIbHOCTh U YCTAHOBIICHUS MPEIEIBHOIO CpOKa
UCTIOJIb30BAaHUS HCKITIOYCHHBIX YIYEOHHUKOB).

5. [Ipukaza Munucrepctsa npocseiienus Poccuiickoit @enepannu ot 02.08.2022 Neo
653 «O0 yTBepxkneHUH (QenepaIbHOro MEepevHs 3JICKTPOHHBIX 00pa30BaTENBHBIX PECYpPCOB,
JOTIYIICHHBIX K MCIOJIB30BAHUIO TIPU PEaTU3allii UMEIOIIUX rOCYJapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNbHBIX TPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmiero
00pazoBaHU

6. ITucema MunucrepcrBa npocsenienust Poccuiickoit @enepanuu ot 21.02.2023 Ne
AB-800/03 «O06 obecnieueHnH y4eOHBIMU U3TAHUSMI)
1. [Ipukaza MunucrepctBa npocsemienus: Poccuiickoit denepauun ot 2 nexadps

2022 r. N 1053 O6 yrBepxxaenuu Ilopsiaka popmupoBanus deaepanbHOro nepeyHs yueOHUKOB,
JIOTIYIIEHHBIX K MCIOJB30BAaHUIO NIPU PEATU3allii UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTAIUIO
00pa30oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro M CpEeAHEro oOIIero
o0pazoBaHUs

8. Ilepeuns opranu3aluii, OCyIIECTBIAIONUX BBITYCK YUYEOHBIX MOCOOUH, KOTOPbIE
JIOTIYCKAalOTCS K MCIOJIb30BAaHUIO NIPU Peau3allii UMEIOIINX roCyJapCTBEHHYIO aKKPEIUTAIUIO
00pa30oBaTeNbHBIX MPOrPaMM HAYaJbHOrO OOIIEro, OCHOBHOI'O OOIIEro, cperHero oOIIero
00pa3zoBaHus, YTBEPXKIACHHOTO MpHKazoM MwuHuUCTEpcTBa oOpa3oBaHus W Hayku Poccuiickoi
®enepannn ot 09.06.2016Ne 699.

9. Canutapupix mpaBuin CII  2.4.3648-20 «CaHUTapHO-ITHAEMHOIOTUUECKHE
TpeOOBaHUS K OpraHU3alMsIM BOCHUTAHUS M OOYyYEHHUs, OTAbIXa M O3JOPOBICHMS JeTeH U
MOJIOJIEKN», YTBEPKACHHBIX TIOCTAHOBJIEHHEM [ JTaBHOTO IrOCy1apCTBEHHOI'O CAHUTAPHOT'O Bpaya
Poccutickoit ®enepanuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

10. Canutapubix mnpasun u  HopMm CanlluH 1.2.3685-21 «I'uruennyeckue
HOpPMAaTHUBBI U TpeOOBaHMA K 0OeCIedeHN0 Oe30MacHOCTH U (Min) Ge3BPEeTHOCTH Ui YeIOBeKa
dakTopoB cpenbl oOUTaHUSA», YTBepKIeHHBIX [locTaHoBienueMm [naBHOro rocyaapcTBEHHOTO
carutapHoro Bpada P® ot 28.01.2021 Ne 2 (nanee- Canllun 1.2.3685-21).

11. VYceraBa HOY «lllkona «B3max»

12. OcHOBHOI 00pa3zoBaTeIbHON MpOrpaMMbl cpefHero obmero odpasosanuss HOY
«xona «B3max», npunsTton pemenueMm l[legarornueckoro coera HOY «lllkona «B3max»
(mpotokoia Ne 1 ot 31.08.2023) u yTBepxkaeHHON npukazoM gupekropa oT 31.08.2023 Ne 2-]1.

13. «Ilonoxenuss o ¢Gopmax, NEPUOAMYHOCTH M TIOPSAAKE TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U IIPOMEXKYTOUHOM aTTecTallMy, MOpsAKe nepeBosa B caeayoomui knace B HOY
«Ikona «B3max»», npunasToro pemenuem [lemarormdeckoro cosera HOVY «lllkona «B3maxy»
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(mpotokoun ITemarormueckoro coBera ot 31.08.2023 r. Ne 1, mpukas ot 31.08.2023 r. Ne 2-]1).

OBHIAA XAPAKTEPUCTHUKA YUYEBHOI'O IIPEJIMETA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

VY4eOublii kKypc «Anredpa ¥ Hayalla MaTeMaTHYECKOrO aHAlIM3a» SIBISIETCS OJHUM U3
HanOoJsiee 3HAUYMMBIX B IPOrpaMMe CpEeIHEero oOmero oOpa3oBaHMsA, IOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00ECIIeUnBaET HHCTPYMEHTAIBHYIO 0a3y /AJisl U3yUYEHHUs BCEX €CTECTBEHHO-HAYyUHbIX
KYpCOB, a C JPyroil CTOPOHBI, ((OPMUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIIJICHHE 00YYaroIuXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOEGHMS HWH(MOPMATUKH, OOIIECTBO3HAHHUSA, WCTOPUU,
CIIOBECHOCTH M JpyrMX JAUCUMIUIMH. B paMkax paHHoro ydeOHOro kypca oOydaromuecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM $I3bIKOM COBPEMEHHOM HayKu, KOTOopas (QOopMyIupyeT CBOU
JOCTIKEHUS] B MAaTEMaTH4YECKOH Gopme.

VY4eOublii Kypc anreOpbl U Havyaja MaTEeMaTHYECKOIO aHalu3a 3aKJIa/JbIBae€T OCHOBY JUIS
YCIICUIHOTO OBJaICHHsI 3aKOHAMH (DU3UKH, XUMUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEH/ICHIUHA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XM3HHU, MO3BOJSET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BaTh MX Ul JajbHEHIIEro
o0pa3oBaHMs U B TOBCEIHEBHOM XU3HU. B TO e BpeMst OBIaieHne aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLHSMHU alredOpbl 1 MaTEMATUYECKOTO aHAJIU3a Pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, JOKA3bIBaTh YTBEPKIACHHS C TOMOIIBIO HHAYKIIUN
U paccyXJaTh JeAyKTUBHO, UCIOJIb30BaTh 0000ILIEHHE U KOHKPETHU3AlMIO0, a0CTparupoBaHue u
aHAJIOTHIO, (POPMHPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHHUE.

B xome m3yuenus ydyeOHOro Kypca «AnreOpa M Hayajga MaTeMaTHYECKOTO aHaIHM3a»
oOydaromiyecss MOJy4aloT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a]a4, CaMOCTOSTEIBHOTO
IIOCTPOCHUS MaTeMaTHYECKUX MOJIENEeH peallbHbIX CUTYallUid, WHTEPIpPETAlUU MOJyYEHHBIX
pelieHui, 3HAKOMSITCS C MPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpPHUPOJIE, HAYKE U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOublii Kypc 007a7aeT 3HAYUTENBHBIM BOCIHUTATEIbHBIM IMOTEHIIMAJIOM, KOTOPBIHA
peanusyercss Kak depe3 ydeOHbIM Marepuas, CrnocoOCTBYIOIUN (POPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, Tak M 4Yepe3 cHeuuduky ydeOHON  jAedTenbHOCTH, Tpedyrouien
OPOJODKUTEIbHOW  KOHLUEHTpAallMd  BHUMAaHUS, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyuyeHus: anreOpe M HayajlaM MaTEeMaTHMYECKOTO aHalld3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHusI.

B ctpykType yueOHOTO Kypca «Anredpa u Hayaia MaTeMaTH4eCKOr0 aHalIn3ay BbIICJICHbI
CIIEYIOIINE COJEPKATEIBHO-METOANYECKHE JMHUK: «Uucina v BbUUCICHUS», «DYHKIUM U
rpaduxmn», «YpaBHEHUs U HEpaBeHCTBay, «Hauana MatemaTrueckoro ananuza», « MHOKeCTBa U
Joruka». Bce OCHOBHBIE COZIEPKATENBHO-METOJUYECKHE JTMHUH N3Y4AIOTCs HA POTSDKEHUU JIBYX
JeT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJIHSIS IPYT JIpyra U
MOCTENIEHHO HACHIIAsiCh HOBBIMH TeMaMM U paszzienamu. [laHHbIM y4eOHBIH Kypc sBIseTcs
MHTETPaTUBHBIM, IOCKOJIBbKY OOBEIMHSAET B ceOe COAep)KaHHWE HECKOJIbKUX MaTeMaTHYeCKHX
JUCLUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHsl, MaTeMaTHUYECKU aHaIn3, TEOPHs] MHOXKECTB,
MaTemaTruueckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuwaromiuecs OBiIaJeBalOT Bcé Ooiee
MIMPOKMM  MaTe€MaTW4YeCKMM  allapaToM, y HHUX  IIOCIEAOBaTeNbHO  (opMupyercs
Y COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTeMAaTUYECKyl0 MOJENb pealbHOM CHUTyaluH,
OPUMEHSTH 3HaHUS, TOJyYeHHbIe IPU U3yUeHUH y4eOHOTro Kypca, /Ul PELIeHUs] CAMOCTOSTEIbHO
chopMyIHpPOBAaHHON MaTEMaTHYECKOM 3a7]a4M, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOMYECKAsT  JIMHMS  «Yucna W BBIUMCIEHMS)» — 3aBepLIAacT
(dbopMUpOBaHNE HABBIKOB HCIIOIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpOEe OBbLJI0O HauyaTo Ha
YpOBHE OCHOBHOTO o6miero odpasosanusi. Ha ypoBHe cpenHero oOriero odpazoBaHHs ocoboe
BHHUMaHue yzensercss (popMHUpPOBAaHUIO HABBIKOB PAallMOHABHBIX BBIYMCIIEHUH, BKIIIOYAIOIIUX B
ce0sl MCIONIb30BaHUE PA3IMUYHBIX ()OPM 3alKCH YHCiIa, YMEHHE JelaTh NMPUKUAKY, BBHIIOIHATH
npUOIMKEHHBIE BRIYUCIICHUS, OLIEHUBATh YHCIOBBIE BbIpAKEHUs, paboTaTh C MaTeMaTUYECKUMU



KOHCTaHTaMM. 3HAKOMbIE OOy4YarOLIMMCS MHOYKECTBA HATYPaJbHbBIX, LEJIbIX, pallMOHAIBHBIX U
JEHCTBUTENBHBIX YHUCEN JOTOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoMm U3 3TuX
MHOYECTB paCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIELM(PHUUECKUE 3a4aYK U ONepaluu: AeJIeHHUe
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE LEJIBIX 4YHCEN, OcoOble CBOMCTBa
paLMOHATIBHBIX U MPPALMOHAIBHBIX YHUCEN, apu(MeTHUecKue oneparuy, a TakKe U3BICUeHHE
KOpHSI  HAaTypaJbHOM  CTENEHM Ha  MHOXKECTBE KOMIUIGKCHBIX 4Mcesn.  bmaromaps
[I0CJIEI0BATEIbHOMY PACIIUPEHUIO KPYyTra UCIO0Ib3YEMBbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMU
UX TPUMEHEHHUs JJIsl PEeIICHHsS PA3JIMYHBIX 33134 (OPMHUPYETCs MPEACTABICHUE O EIHMHCTBE
MaTeMaTHUKHd Kak HaykKd M e€ POl B IOCTPOEHUM MOJENEH PpeaJbHOr0 MHpa, LIMPOKO
UCTIOJB3YIOTCSL 0000IEeHNE U KOHKPETH3AIIHSL.

JIunus «YpaBHEHHS U HEPABEHCTBA» PEAU3YETCs HA MPOTSKEHHM BCEro OOydeHus Ha
YPOBHE CpeJHEro ooOmero o0pa3oBaHHs, IOCKOJIbKY B KaxaoM pasaene IIporpammbl
IPEIYyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIMX 3aj1ad. B pesynbTare oOyuaromyecs OBJIAAEBAIOT
Pa3NIMYHBIMM ~ METOJIaMH  PEIICHUS] PAUOHANBHBIX, HMPPALUOHAIBHBIX, IOKa3aTeIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3a/ad,
cojepkammx mnapamerpsl. [lomydeHHbIE YMEHHS HIMPOKO HCIOJB3YIOTCS MPHU HCCIEIOBAHUU
(GYHKLIMI ¢ TOMOIIBIO IPOU3BOIHON, IPU PELLICHUH MPUKJIAIHBIX 3a/1a4 U 3a/1a4 Ha HAX0XKJICHHUE
HanOOJBIINX W HAUMEHBINNX 3HaueHWH (yHKuuU. JlaHHas coneprKaTenbHast JIMHUS BKIIOYACT B
ce0s Tarke (GOpPMHUpPOBAHME YMEHUH BBINOJHATH pacué€Thl MO (GopmysaMm, Mpeodpa3zoBaHUs
palMoOHATBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, & TAK)KE BBIPAKCHHIA,
coJepXkalxX cTeneHu M Jyorapudmel. briarogaps u3ydeHuro anredbpanyeckoro marepuana
NPOMCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO  MBIIUICHHS
oOyuaromuxcs, GOpMHUPYIOTCS HAaBBIKU JEAYKTUBHBIX pacCyKICHUN, paOOThl ¢ CUMBOJIbHBIMU
dbopmamu, TpeACTaBICHUsT 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3pQeKTUBHbIE HHCTPYMEHTHI AJISl PELCHUs] PAKTUUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a7a4, HarJISAHO IEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMM ¥ rpadUKH» TECHO INEperieTaeTcs ¢
JIPYTUMU JTUHASIMH YI€OHOTO Kypca, IIOCKOJBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEIHHOCTD
u3yuyeHus: Marepuana. l3yueHue cTemeHHOW, MoOKa3aTelabHOH, JorapupMuUUecKo u
TPUTOHOMETPHUYECKUX (DYHKITHIA, UX CBOHCTB M Tpa(pKOB, UCTIOIH30BaHUE (PYHKINH IS pEIICHHS
3aJa4 U3 APYrux y4yeOHBIX MPEAMETOB U peallbHOM MKHU3HH TECHO CBSI3aHO KaK ¢ MaTeMaTUYECKUM
aHAJIM30M, TaK U C PEIICHHEM ypaBHEHHI 1 HepaBeHCTB. [Ipu aToM O0IbII0e BHUMaHHE YACTSETCS
(opMHPOBaHUIO YMEHHSI BBIpaXkaTh (POpMyJIaMH 3aBUCUMOCTH MEKY pa3IMuHbIMU BEIMUYNHAMH,
UCCIIEIOBATh MOJyYeHHbIe (DYHKIUH, CTPOUTh MX rpaduku. Marepuan 3TOH comepiKaTelbHON
JIMHUU HAlleJeH Ha pa3BUTHE YMEHUI U HaBBIKOB, TO3BOJISIONIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpadudeckoil U cioBecHo. Ero uszyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K O0OOOLIEHHI0 H
KOHKPETHU3AIIH, UCTIOIb30BAaHUIO aHAIOTHH.

ConepxarenbHast auHUsA «Hadana MaTeMaTH4eCcKOro aHanu3a» MO3BOJIAET CYILECTBEHHO
pacmpuTh KPYT KaKk MaTeMaTHIECKUX, TaK U MMPUKIATHBIX 33/1a4, JOCTYITHBIX 00yYaroInMCsl, TaK
KaK y HHUX TOSBISETCS BO3MOXHOCTh CTPOUTH TPa(pUKH CIOKHBIX (YHKLHH, ONMpPENeNsiTh UX
HanOOJIbIIE M HAMMEHBININE 3HAYEHUS, BBIYUCIATh TUIOMaan Guryp u oOBEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpeHMs TmpoueccoB. [laHHas cojaepkaTeNnbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOYXHOCTH TTOCTPOCHHS MATEMaTHYECKUX MOJIETICH pealbHbIX CUTYaIUi, TIO3BOJISIET HAXOIUTh
HaWiyyllee pEeUIeHWe B MPHUKIAJHBIX, B TOM YHCIIE COLUAIbHO-SKOHOMHYECKHX, 3a/lauax.
3HAKOMCTBO C OCHOBAaMHM MaTeMaTHYECKOTO aHaIN3a CIOCOOCTBYET PA3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, ()OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh
NPOSIBJIICHUST 3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE W HCKyccTBe. OOydarommecsl y3HAIOT O
BBIJIAIOIINXCS pe3yJbTaTax, MOJYYEHHBIX B XOJE Pa3BUTHs MaTEeMaTUKU KaK HayKu, U 00 UX
aBTOpax.

ConepxaTtenbHo-MeTOAMYeCcKas JHHUA «MHOXeCTBa M JIOTMKa» BKIOYaeT B cels
DIIEMEHTBl TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOH JIOTWKH. TeopeTHKO-MHOKECTBCHHBIE



IPEJCTAaBICHNUs MPOHU3BIBAIOT BECh KypC ILIKOJBHOW MaTEeMAaTUKU W IpeularaloT Hambosee
YHHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUUIUIMHBI U UX IPWIOKEHUA B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTH OOY4YarolIeMycCsi TOHUMATh TEOPETUKO-MHO)KECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATUKH U UCII0JIb30BATh €r0 ISl BBIPAKEHUS CBOUX MBICIIEH. J[pyrum BaxHbIM
IIPU3HAKOM MaTEMATHUKH KaK HAyKHU CIIEAyeT IPU3HATh CBOWCTBEHHYIO €l CTPOroCTh 000CHOBAHUMN
U CJICJIOBAHUE ONPENEIEHHBIM IIPpaBUIaM IIOCTPOCHHUS JOKA3ATEIbCTB. 3HAKOMCTBO C 2JIEMEHTaMU
MaTeMaTHYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOYyYaromInUXCs,
IIO3BOJISIET UM CTPOUTH CBOU PACCYKJICHMsI HA OCHOBE JIOTHUYECKUX MpaBuil, GOpMUPYET HaBBIKU
KPUTHUYECKOI'O MBIIIIEHHUS.

B yue6HOM Kypce «Anredpa u Hauana MaTeMaTHYeCcKOro aHaIn3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICIHPOBAHUS, KOTOpPbIE MPHU3BAaHBl CIOCOOCTBOBATH (HOPMHPOBAHUIO
HABBIKOB ITOCTPOCHMSI MOJIEJIEH PEAIbHBIX CUTYyalUi, UCCIECIOBAHNS ITUX MOJEIIEH C IOMOIIbIO
amnmapara aiareOpel ¥ MaTeMaTHYECKOTo aHajin3a, MHTEPIPETAlud MOJYYCHHBIX PE3yJIbTaTOB.
Takue 3amaHus BIUIETEHBl B KaXABIA W3 Pa3lelIoB IIPOIPaMMBI, ITOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS JUIsl pelIeHHs NpUKIaIHbIX 3aaad. [Ipu pemenun
peabHbIX MPAKTHUECKUX 3a/1a4 00ydaroliecs pa3BUBaloT HaOI0AATeIbHOCTh, yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BaTh aHAJIOTHIO, 0000IATh M KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMUPOBAHUIO HAaBBIKOB pELICHUs MPHUKIAIHBIX 3a/1ad
OpraHM3yercs B IIpollecce H3Y4YEHMsI BCEX TeM Y4yeOHOro Kypca «AnreOpa M Havaia
MaTEMaTHUYECKOTO aHAIIN3a».

MecTo u posb npeaMeTa B y4eOHOM IVIaHe (KOJIHYeCTBO Y4eOHbIX YaCOB, Ha KOTOpoe
paccyuTaHa padoyas mMporpaMMa B COOTBETCTBHHM € Y4eOHBIM IJIAHOM, KaJeHIAPHbIM
y4eOHBIM rpauKom).

VYuebublii npenmer «Martematuka: anreOpa ¥ Hadaja MaTEeMAaTHYECKOIO aHalIu3a»
ABJII€TCS 00s3aTEIbHBIM JUISl U3yUEHUSI HAa YPOBHE CpeIHEro oOLiero oopa3oBaHUsl U BXOJIUT B
peaMeTHYI0 00sacTh yueOHoro miaHa «MaremaTrka 1 uHopmaTika». Ha usyuenue yuebHoro
Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHalii3ay Ha yriyOJIEHHOM YpPOBHE OTBOJIUTCS 272
yaca: B 10 kmacce — 136 yacos (4 yaca B Henento), B 11 kmacce — 136 yacos (4 yaca B HEJIEINIO).

2. COAJEP)KAHUME OBYYEHUSA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Parnmonanbheie ynciaa. OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHBIE
nepuoanueckue podu. Ilpumenenue nqpobdeil 1 NpoIeHTOB JUIsl PeleHUs MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealibHOU KU3HHU.

JleiicTButenpHble uKcna. PannoHanbHble U UppalMoHalIbHbIE Yncaa. ApupmeTHuecKue
OIepauuy ¢ JECHCTBUTEIBHBIMU 4YuciIaMUu. MOAyib NEUCTBUTENBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIUMCICHHUS, I[IpaBWJIa OKPYIJIEHMs, TPUKUIKA U OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasareneMm. bunom Herotona. Mcnonbs3zoBanue noaxozsiend popmsl
3aIIUCHU ACUCTBUTENBHBIX YMCEII ULl PELICHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajIbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKA3aTeIeM U €€ CBOMCTBA, CTENEHb C JEUCTBUTEIbHBIM
ITOKA3aTeJIEM.

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

CuHyC, KOCUHYC, TAaHT€HC, KOTAHT'€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC U
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa M TOXKAECTBEHHbIE MNpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHUsI-CIIeACTBHs. HepaBeHCTBO, pelleHe HEPaBEHCTBA.



OcHOBHBIE METOJIbI PEIICHHUS LEIbIX U IPOOHO-pAllMOHATBHBIX YPABHEHUI U HEPABEHCTB.
MHoOrousaeHs! OT OJJHOU ITEPEMEHHON. [[e1eHne MHOrOWIEHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
be3y. MHorouseHsl ¢ nieiasiMu ko3 dunnenramu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUHN, COACPIKAIINX CTEIICHH U KOPHH.

WUppaunonanbuble  ypaBHeHHs. (OCHOBHBIE METOAbl PEIICHHS HMPPALMOHAIBHBIX
YPaBHEHUM.

[TokaszaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELICHUS [TOKA3aTEIbHBIX YPAaBHEHUH.

[IpeoOpa3oBanue BeIpAXKEHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbI pPELICHUS JIOTapuMUUECKUX
YPaBHEHUM.

OcHoBHble TpuUronometrpuyeckue ¢Gopmyinsl. [IpeoOpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4ECKUX YPAaBHEHUM.

Pemienune cucrem JMHEWHBIX ypaBHEHHM. Marpuiia CHUCTEMbI JIMHEHHBIX ypaBHEHUH.
Onpenenurens MaTpUllbl 2X2, €ro TreOMETPUYECKUH CMBICI U CBOICTBA, BBIUKCICHUE
€ro 3Ha4Y€HMs, NIPUMEHEHUE OIpPEHCIUTENs I PELIEHUs CUCTEMbl JIMHEHHBIX YpPaBHEHMUI.
Pemienne mpukiiamHbIX 3a7ad C MOMOIIBK) CUCTEMBI JUMHEWHBIX ypaBHeHuil. HccienoBanue
MIOCTPOEHHON MOJIENN C MOMOLIBIO MATPULL U OIIPEAETUTENIEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJEJIEH PEAIbHOM CHUTyallMy C MOMOIIBIO YPAaBHEHHU U
HepaBeHCTB. [[puMeHeHre ypaBHEHUI 1 HEPABEHCTB K PEILICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HayKu U peaIbHOM JKU3HHU.

DOYyHKUMH U TPaPUKU

@Oynkius, crnocoObl 3amanus (GyHkmun. B3ammsao oOpartabie ¢ynkimm. Kommoswuius
byukuii. ['padux pynkumun. DnemeHTapHbie peodpa3oBanus rpadukoB QyHKINHN.

OO6nactp onpeseneHus 1 MHOXKECTBO 3HaueHui ¢yHkimu. Hymn ¢ynkuun. [IpomexyTku
3HAKOMOCTOsAHCTBA. YETHble U HeuéTHble (yHKuuu. [lepuogmueckue dynkimu. [IpomexyTku
MOHOTOHHOCTH (yHKIMHA. MaKCUMyMbl 1 MUHUMYMBI QyHKInU. Hambonblnee 1 HanmMeHbIIee
3HaYeHUs PYHKIMH Ha IPOMEXKYTKE.

JluneiiHas, KBagpaTuyHas U IpoOHO-THHEWHAs QYHKIMH. DJIeMEHTapHOE HCCIIeI0BaHuE U
MOCTPOEHHE UX IPaPHKOB.

Crenennas GyHKIUS C HATypaJIbHBIM M 1IETBIM TOKa3ateneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-oif CTENeHU Kak (PyHKIUM OOpaTHOM CTENEHU C HaTypalbHbIM
IIOKa3aTeJIEM.

IToka3zarenbHast U Jorapupmuueckas QyHKLIUHU, UX CBOMCTBA U rpaduku. Mcnons3oBaHue
rpadukoB QYHKUMN Ui pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEIeIEeHUEe TPUTOHOMETPUUECKUX (YHKIMN
YHUCIIOBOTO apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B pEANIbHBIX Mpoleccax U aBieHusx. [ paduku peanbHbIX
3aBUCHMOCTEH.

Havana maTteMaTH4ecKkoro aHajimsa

ITocnenoBaTeabHOCTH, CITOCOORI 3a1aHUsI TOCIEA0BaTEIbHOCTEN. MEeTO1 MaTeMaTHYECKON
MHAYKIMU. MOHOTOHHBIE M OTIPAaHUYEHHBIE IOCIEAO0BATEIBHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U TreoMeTpuueckas Iporpeccud. beckoHeuyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OecCKOHEUHO yOBIBAIOILIEH reOMeTpHUECKON MpPOTPECCHH.
JIMHEMHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucino e. @Dopmysia CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuy JUIsl pelieHnsl peaslbHbIX 3a/1a4 MPUKJIaJHOTO0 XapaKkTepa.

HenpepbiBable ¢(yHKIMM W uX cBoiicTBa. Touku paspbiBa. ACHUMNTOTHI TI'paduKOB
¢yukuii. CBoiicTBa (QyHKUIUN HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB ISl PELICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLMH /TSl peIIeHHs 3a/1a4.

[TepBas u BTOpas nmpousBoaHbe GyHKIMU. OnpeneneHne, reoMeTpUIeCKIi 1 (PU3NIeCKU
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduKy pyHKLIUH.

[IpousBoHbIe 31eMeHTapHBIX QYHKIMH. [Ipon3BoIHAS CYyMMBI, TPOU3BEIEHHS, YACTHOTO



U KOMIO3UINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHOkecTBO, ONepaly HaJl MHOKECTBAaMU U MX CBOMCTBa. [{narpammsl Diiniepa—BenHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammnapara i ONUCAHUs PEabHBIX MPOILECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMAaTHYeCKOTO  OOBEKTa,  CIE/ICTBHE,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIC YPaBHEHHUSI.

11 KJIACC

Yuciia 1 BBIYMCTICHUS

Hatypanbuble u nensle uucia. IlpuMmeHeHne NPU3HAKOB ACIMMOCTH LEJIBIX YHUCEI,
HauOosbmui o0mui aenurens (nainee — HOJl) u naumensinee obmee kpatHoe (naee — HOK),
OCTaTKOB 110 MOAYJIIO, airopuTMa EBKina s perenus 3aiad B LENIbIX YUciiax.

KommniekcHble uyncna. AnredOpanueckass U TpUrOHOMeTpudeckas (opMbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMeTHUECKHE ONepalud ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMIUIEKCHBIX YHMCEl HAa KOOpAUHATHOU Iiockoctu. @opmyna Myaspa. KopHu n-oit crenenu u3
KOMIUIEKCHOTO uucia. lIpuMeHeHne KOMILIEKCHBIX 4YHUCeNl JUIS pelieHus (U3MYEecKUuX U
TEOMETPUUYECKUX 3a7au.

YpaBHeHus U HePaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHHMM U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUYECKOI
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTEeIbHBIX U JIOTapu(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHAIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  pEIIEHHS CHUCTEM U  COBOKYNHOCTEH  PallMOHAJIbHBIX,
UppalMOHATIbHBIX, IOKA3aTEIbHbIX U JJOTapU(PMUUECKUX YPAaBHECHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpumeHeHNne ypaBHEHU, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHX 3a7ad U
3a/lad U3 Pa3MYHbIX o0jacTell HAayKW M peajlbHOW JKM3HM, HMHTEpHpEeTalusl IOJyYEHHBIX
pE3yJIbTaTOB.

DyHkuuH U rpaguku

I'papux kommosumu QyHkuuil. ['eomerpuueckue o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rPaUKH.

I'padnueckune meroabl pelieHHs ypaBHEHMH W HepaBeHCTB. ['paduueckue MeTo[bl
peleHus 3a4a4d ¢ mapaMeTpaMH.

Ucnons3zoBanne rpagukoB (YHKIUN 1718 UCCIIEIOBAHMS TMPOIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTtemMaTH4ecKoro aHajimsa

[TpumeHeHre MPOU3BOIHOM K UCCIIEAOBAHUIO (PYHKIIMIT HA MOHOTOHHOCTB M SKCTPEMYMBI.
Haxoxnenre HanbobIero ¥ HaMMEHbIEro 3Ha4YeHU HenpephIBHON (DYHKIIMU Ha OTPE3KeE.

[IpumeHeHne TPOM3BOAHOM JUISl HAXOXAECHUS HAWIy4YLIEro PEIIEHUS B IMPHUKIIAJHBIX
3ajavax, JJIs OINpeAeNeHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (opMysol wiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. [lepBooOpa3HbIe dIeMEHTAPHBIX
¢ynkuuit. [IpaBuia HaxoX/I€HUS TEPBOOOPA3HBIX.

NHuterpai. ['eomeTprueckuil CMbICI MHTErpasa. BerauciieHne onpeaenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitouuna.

[Ipumenenue wuHTErpana sl HAaXOXICHHs IUIoUIafed IUIoCKuX ¢uryp u oOBEMOB
TEOMETPUUECKUX TEIL.

[Ipumeps! pemennit AuddepeHnnanbHbIX ypaBHeHUH. MaTemMaTnyeckoe MOJeINpOBaHHE



peasibHBIX MPOLECCOB ¢ MOMONIbIO AU(PPEpEeHIInATBHBIX YPABHEHUH.

3. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

1) rpaKaIaHCKOro BOCIIHTAHUS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3UIMU  OOYYaroIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIecTBa, MPEACTABIEHHE O MaTeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, MNpPOIELyp TIpPakJaHCKOro oO0IiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), YMEHHE B3aMMOJCHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IPpa)TaHCKOW MACHTUYHOCTH, YBAKECHUS K TPOIUIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHUSM POCCHMCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUW B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHWE JIYXOBHBIX IIEHHOCTEH  poccUiickoro Hapona, chopMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTHKEHUI HAayKH W JAESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IMOCTPOCHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHMYECKOE  OTHOIIEHHWE K  MHPY, BKIIOYas  OCTETHKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pEUIeHUlN, pacCyX ACHUH, BOCIPUUMYHMBOCTH K
MaTeMaTUYECKUM acIeKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) ¢pusuvecKoro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH YMEHHS TPUMEHSITh MaTeMAaTUYECKHE 3HAHKSI B MHTEpECcax 3J0POBOTO
u 0Oe3ormacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUI U OTABIXA, pEryysipHas (pu3ndeckast akTHUBHOCTb ),
(du3nyecKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIHTAHUSI:

TOTOBHOCTb K TPYJly, OCO3HAHUE LIEHHOCTHU TPYAOII00MS, HHTEPEC K pa3IMuHbIM chepam
npoecCHOHANBHOM JesITebHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHUE
COBEpINIaTh OCO3HAHHBIA BBIOOp Oynaymieil npodeccurt W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYecKOMy OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHNUN BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYacTHUIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTHYECKOTO BOCTIUTAHUSI:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUE BIHUSHUS COIHAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOAHONM M COLMAIBHOM Cpellbl, OCO3HAHUE
II00aTEHOTO XapaKTepa IKOJIIOTUYECKUX TPOOIIeM, OpUEHTAITUS Ha TPUMEHEHHE MaTeMaTHIECKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKPY KaroIlel cpe/ibl, INIAaHUPOBAHKUE TIOCTYIKOB U OLEHKU
MX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYIKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH W OOIIECTBEHHOW NMPAKTHUKH, TOHUMAHWE MAaTEeMaTHYECKON HAyKH Kak C(hepsl
YeJIOBEUECKOW JIEATENIbHOCTH, TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU ISl PA3BUTHS IIUBUIIU3ALINH,
OBJIaJICHUE SI3bIKOM MaTeMaTUKH U MaTeMAaTUYECKOM KyJIbTypOil Kak CpeJCTBOM MO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEbHOCTh UHANBUIYAIBHO U

B IpYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBbIE YHUBePCcAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BbBIABJIITE W XapPaKTCPU30BATh CYHICCTBCHHLIC IMMPU3HAKH MATCMATUYCCKUX O6’bCKTOB,
MOHATUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (GOPMYIUPOBATH ONPEICIICHUS  IOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBI TpPHU3HAK KJIACCU(PUKALMU, OCHOBAaHUSA [UIsI 0000mIeHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATh M NPe0oOPa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHUIaTeNIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIAATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTHBOPCUHNS B q)aKTaX,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeuiaraTb KPUTEPUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, AEAYKTHMBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOJMUTH CAMOCTOSITENILHO JOKA3aTEeIbCTBA MAaTEMAaTUYECKUX YTBEP)KJICHUH (IIpsIMbIC U
OT IMPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAlMI0, IMPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY)KICHHS U BHIBOJIBI;

BbIOMpaTh croco0 pemeHUst y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOMpaTh Hauboliee MOAXOMANIMM € Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciegoBare/bCKue 1eCTBUSA:

MCTIOJIB30BATh BOIIPOCHI KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT TIO3HAHUS, (POPMYITHPOBATH
BONPOCHL, (UKCHPYIOIIME MPOTUBOpEUne, MNpobdiIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHUE;

IMpOBOAUTL CAMOCTOATCIBHO CHJIaHHpOBaHHBIfI OKCIICPUMCHT, HMCCJICAOBAHUEC II0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SIBICHUS, IPOLIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIIEHHS M BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHNUS, OIICHUBATh JOCTOBEPHOCTDH MOTYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011IeHHI;

IMPOTHO3UPOBATH BO3MOYKHOC PA3BUTUC NIPOLECCCA, a TAKKE BbIABUTATh MMPEAITIOJIOKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISBJIATH Ae(PUIIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOAMUMBIX JJIsi OTBETa Ha BOMPOC U AJIA
peueHus 3aaaqu,

BBIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATU3UpPOBAaTh U MHTEPHPETUPOBATH HMHPOPMAIMIO pa3IUYHbIX BHAOB U  (GopM
MPE/ICTABIICHHUS;

CTPYKTypUpOBaTh  MH(pOpMalMIO, TPEICTaBIsITH €€ B  pa3IUyHBIX  (Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OLICHMBAaTh HAA&KHOCTh HMHPOPMAIMUM IO CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIPUHUMATH U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMHU U IENISIMHU
06HleHI/I$I, SICHO, TOYHO, T‘p&MOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I${ B yCTHBIX U IIMCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTUPOBATH MOJIyYEHHBIN Pe3yJIbTaT;

B XOJIe OOCY’KJIEHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TE€MbI, MPOOJIEMHI,
perraemMoi 3aJauM, BbICKA3bIBaTh WJIEU, HAICJICHHbIE HA MOUCK PEIIEHHs, COMOCTaBIsATh CBOU
CY)K)IeHI/ISI C CY)KHGHI/ISIMI/I I[pyrI/IX y‘-IaCTHI/IKOB auajora, O6HaPY)KI/IBaTB pasnntme U CXOICTBO



MIO3HIINH, B KOPPEKTHOU popme (HOpMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJCTaBIATh PE3YJIbTAaThl PEHICHUS 3a/a4M, SKCIICPUMEHTA, UCCICIOBAHUS, MPOCKTA,
CaMOCTOSITEIILHO BRIOUPATh POPMAT BBHICTYIUICHUS C YYETOM 3aJ1au MPE3ECHTAUN U 0COOCHHOCTEH
ayJAMTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszaums:

COCTABIIATH IUIAH, AITOPUTM PEIICHUS 3aJaud, BHIOMpPATh CHOCOO pemeHus ¢ y4eTom
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAThb U KOPPEKTUPOBATH
BapUaHTHI pEHICHUH ¢ yu€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIQJICTh HABBIKAMH [TO3HABATEIBHON pedieKCun Kak 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa PEeIIeHNUs MAaTEMAaTUIECKON 3a1a4H;

MpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PELICHUM 3a/]1a4d, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTHKEHUS WIIM HEJOCTHKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHUMATh U HMCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW M MHAWBUAYAIBHOW PabOTHI IpU
pelieHnr y4deOHBIX 3a/ay, NPUHUMATh IIeJlb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOrOBapHBATHCS, OOCYKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0O0CYX ICHHS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBD» ¥ UHBIE), BBIIIOJHSITH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
WIeHaMU KOMaHJIbl, OILIEHMBAaTh KAaueCTBO CBOET0 BKJIaJa B OOMIMHA HPOAYKT IO KPUTEPUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MHNPEAMETHBIE PE3YJBTATHBI

K xonmy oOyuenuss B 10 kiacce oOydarolmuiicss MOJYYUT CIEAYIOIIME IPEIMETHBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboueil mporpaMMel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHUYECKOI0 aHaJIn3a»:

Yuciia 1 BbIYMCICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUAMHU: PAlMOHATIBHOE YUCII0, OECKOHEYHAs TIepUoAnYecKas
NpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHUCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACHCTBUTEIBHBIX
YKCcell, MOJYyJIb IEUCTBUTEIBHOTO YHUCIIA;

IPUMEHSATH APOOU U MPOLIEHTHI ISl peLIeHUs PUKIaIHBIX 33a]a4 U3 Pa3InYHbIX OTpacien
3HAHUH U PEAIbHOMN KU3HH;

NPUMEHATh NMPUOIMKEHHBIE BBIYMCICHUS, NMpaBWIA OKPYIJIEHUS, NPUKUAKY U OIEHKY
pe3yJibTaTa BEIYMCIICHU;

CBOOOJHO ONEpUpOBaTh TMOHATHEM: CTENEHb C IENbIM I10Ka3aTelieM, HCIOJIb30BaTh
NOAXOAIIYI0 (OopMy 3amucu JEeHCTBUTENbHBIX YHCEN JJsl peUIeHHs] MPaKTUYeCKUX 3anad U
IpEe/CTaBICHUS JAHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUYECKUN KOPEHb HATYPaAJIbHOM CTENEHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM IT0Ka3aTelNeM;

cBOOOJIHO OMNEpUpOBaTh MOHATHUAMHU: JIOTapudM 4YHUCIa, JECATUYHBIE U HaTypajbHbIE
J0TapuQMmBbl;

cBOOO/JIHO ONEpUPOBATh MOHATUSMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OTIEpUPOBATH MOHATUAMU: APKCUHYC, ADKKOCHHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.



YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPAaBHEHUA-CICICTBUS, PABHOCHIIBHBIC HEPAaBEHCTBA,;

MPUMEHATh PA3JIMYHBIE METOJAbl PEIICHUS PALMOHAJBHBIX U JAPOOHO-pAlMOHATBHBIX
YPaBHEHHUM, IPUMEHATh METOJ, MHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB;

CBOOO/IHO OIEPUPOBATh MOHATUSMU: MHOTOWIEH OT OJHOM NEPEMEHHON, MHOI'OUWIEH C
LEJIBIMU K03((pUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSATh JAeJI€HHE MHOTOYIEHA HA MHOTOUJIEH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemienus 3anay;

CBOOOJHO ONEpUpOBaTh IOHATHAMU: CHCTEMa JIMHEHHBIX YypaBHEHHMH, MaTpuua,
ONpEAENUTENb MaTpPULbl 2 X2 W €ro TIeoOMETPUYECKHIl CMBICI, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juis BbIYUCICHHS €r0 3HAYEHUS, IPUMEHATh ONPEACIUTENN Ul PEIICHUs
CUCTEMbI JIMHEWHBIX YPaBHEHHUH, MOJEIMPOBATH PEAJbHBIE CUTYAllUH C IIOMOLIBIO CHUCTEMBI
JUHEHHBIX YPAaBHCHWMM, HCCIENOBaTh IIOCTPOEHHBIE MOJAEIM C IIOMOLIBIO MAaTpULl U
OIpeAeINTENEH, UHTEPIIPETUPOBATD [10JTYYEHHBIN pe3ybTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S IPpe0Opa30BaHUs BEIPAKEHUIL;

BBIIIOJHATh MpeoOpa30BaHUsl YMCIOBBIX BBIPAKEHUH, COAEpXKAIMX CTEHNEHU C
palOHaIbHBIM II0KA3aTENIEM;

WCIOJNB30BaTh  CBOMCTBAa JIOrapupMOB UIsi TpeoOpa3oBaHUS  JIOTAPHPMHUECKUX
BBIPXKEHUI;

CBOOOZIHO  ONEpUPOBaTh  MOHATUSIMM:  HMpPALlMOHAIbHBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUs, HAXOIUTh UX PELICHHs C MOMOLIbI0 PABHOCUIIBHBIX MEPEX0JI0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE TPUIOHOMETpUYeckHe (opMysbl Uil npeoOpa3zoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OIEPUPOBATh IOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
HE00X0IMMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MOJICJINPOBaTh peajbHbIC CHUTyallMM Ha S3bIKe aireOpbl, COCTAaBJIATH BBIPAKECHMUS,
YpaBHEHHs, HEPABEHCTBA 10 YCIOBUIO 3a/ladd, WCCIE0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEepUpoBaTh MOHATHAMM: (YHKIHUS, CHOCOOBI 3a7aHusl (PyHKIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (DyHKUMH, rpa@uK (QYHKIUH, BBIIOIHATH 3JI€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

cBOOOZHO ONepUpoBaTh MOHATUSIMM: OOJAcCTh OINpEAENCHUS U MHOXKECTBO 3HAYEHMH
GyHKIMHU, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/JIHO ONEpUPOBATH IMOHATHSAMHU: YETHbIE M HEUETHBIE (DYHKIMH, NEPUOAMYECKUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKLUUH, MaKCUMyMbl M MHHUMYMbI (DYyHKIHH,
HauOoJIbIlIee U HAMMEHbILIee 3HaueHNne QYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OMEpUpPOBaTh IMOHATHUSMHU: CTENEHHass (YHKLUUS C HATypaJbHBIM M LEJIbIM
MoKasaresieM, rpaQuk CTEeeHHOW (YHKIUHM C HaTypalbHBIM M IIEJIBIM IOKa3aTesneM, rpauk
KOPHS N-0i CTENEHH KaK (YHKLIUU OOpaTHOI CTENEeHU C HaTypaJIbHbIM MOKa3aTeleM;

ONEpUpPOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTHyHas U JPOOHO-TMHEHHAas (QYHKIHH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOO/JHO ONEpUPOBATh MOHATUSAMU: MOKa3aTeabHas U jJorapudmuueckas GyHKIUU, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX IpadUKH JUISl pEIICHHs] YpaBHEHHIA;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, OMpEIEIICHHE
TPUTOHOMETPUUYECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (QyHKUMN AJI1 UCCIIEOBAHMS MPOLIECCOB M 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEXIY BEITUUYUHAMU;

Havajna maTeMaTH4eCKOro aHAJIM3a:

cBOOO/IHO ONEpUPOBATh MOHATUAMU: apupMeTHUeCKass U FeoOMeTpHUecKasl MpOrpeccus,



OeckoHeuHO yObIBarolasi FreOMETpUYECcKasi MPOrpeccusi, TMHEHHBIA U AKCIIOHEHIIUAIBHBIN POCT,
(dopMyIta CI0XHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUH IS PEUICHMSI PEaJIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHSAMH:  TIOCIEIOBATEILHOCTh, CHOCOOBI  3a/IaHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMAaTUYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpUpOBaTh MOHATHSIMHU: HEIPEpbIBHBIE (DYHKIMH, TOUKHU pa3pbiBa rpaduka
¢dyHKIMM, acUMOTOTHI Tpaduka GyHKINH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMS, HENpepbiBHAs Ha OTpPEe3Ke, MPUMEHSATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JJIs1 pEIICHU 3a/1a4;

CBOOOJHO ONEpUpoBaTh IOHATHSAMM: II€epBasi W BTOpas IPOU3BOAHBIE (YHKIHUH,
KacaTenbHas K rpaduky QpyHKIUH,

BBIUYHCIIATh IPOU3BOJHBIE CYMMBI, IPOM3BEIEHHUS, YACTHOIO W KOMIIO3HLUHU [JBYX
(byHKIMH, 3HATH TPOU3BOIHBIC 3JIEMEHTAPHBIX (QYHKINH;

UCIIO0JIb30BATh T€OMETPUUYECKUM U (U3NUECKUI CMBICI IPOU3BOIHOM /ISl peILeHHs 3a/1a4.

MHozkecTBa H JIOTHKA:

CBOOO/JIHO OIIEPUPOBATH MOHATHSMU: MHOXECTBO, OII€pallUi HaJl MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /Ui OIMCaHUs PeabHbIX IIPOLECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX yU4EOHBIX IPEAMETOB;

CBOOOZIHO ONEpUpOBaTh MOHSTUSAMM: OIPEAEICHUE, TEOopeMa, ypaBHEHUE-CIIEJCTBHE,
CBOWCTBO MaTeMaTH4ecKOoro OOBEKTa, J0Ka3aTelbCTBO, pPABHOCWIbHBIE YpaBHEHHsS U
HEPaBEHCTBA.

K xonnmy oOyuenuss B 11 kiacce oOydaroluiicss HOJYYUT CIEAYIOIIME IPEAMETHBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboueil mporpaMMel yueOHOro Kypca «Anrebpa u Haudana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOOZHO OINEpPUPOBATh MOHATUSIMHM: HATypajJbHOE U LEJI0€ YHCIO0, MHOXKECTBa
HATYpaJIbHBIX U LEJNBIX YHCEN, UCIOJIb30BaTh MPU3HAKKU AenuMocTH 1enbix uncen, HOJ[ u HOK
HATYpaJIbHBIX YHMCEN JJIsl PEeLeHUs 3a7a4, IPUMEHATh aroput™ EBkina;

CBOOOJTHO OTIEPHPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alIUChIBATh HATYypaJIbHbBIC YUCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OINEPUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
YHCell, IPEJICTaBIATh KOMIUIEKCHBIE YHCIia B alreOpandyeckol U TPUTOHOMETpHUUEcKol (opme,
BBITOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPMHATHON TJIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO  ONEpPUPOBaTH  MOHATUAMHU:  HMppAaLMOHAJbHbIE,  IIOKa3aTelbHbIE U
JorapuMuyUecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS] C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelieHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOO/JIHO OIEpUpPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HEo0Xo1uMble (OPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

cBOOO/IHO OTIEpUPOBATH MOHITUSIMH: CUCTEMA U COBOKYITHOCTb YPAaBHEHUN U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS, HAXOAUTh PELIEHHs] CUCTEMBI U COBOKYITHOCTEU
paloHalIbHBIX, HWpPPAMOHAIbHBIX, IIOKA3aTENbHBIX M JOrapuMHUYECKUX ypaBHEHUH U
HEPABEHCTB;

pemars paluoHajbHbIe, HPpPALMOHAJIbHBIE, IIOKa3aTelbHbIe, JIorapuPMHUUECKUe W
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEpIKAILE MOTYJIN U ITapaMETPhI;

MIPUMEHSTH rpauuecKre METOIbI JUIsl pellIeHNs] YpaBHEHUN U HEPABEHCTB, a TAKXKe 3a]au
C mapaMeTpaMu;

MOJIETIUPOBaTh pealbHbIE CUTyallMM Ha SI3bIKE aireOpbl, COCTABIATH BbIPAKEHMUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEI0BATh IOCTPOEHHBIE MOJENIN
C MCIOJIb30BAaHUEM allliapara airedpbl, UHTEPIPETUPOBATH NOJYyUYEHHBINH Pe3yIbTarT.



DOYyHKUUH U TPaPuKu:

CTPOUTH TpadUKU KOMITO3ULIMU (DYHKIUH C MOMOIIBIO JIEMEHTAPHOTO MCCICNOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX (DYHKITHI;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHOM MIIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh (DYHKIUU JJI1 MOJICTHUPOBAHUS M HCCIICIOBAHUS PeaTbHBIX MPOIIECCOB.

Hauyajna maTeMaTH4yecKOro aHajmu3a:

WCIIOJIb30BaTh TPOU3BOAHYIO Ui UCCIeNOBaHWs (DYHKIMM HA MOHOTOHHOCTh W
SKCTPEMYMBI;

HaXOJUTh HAUOOJIBIIICe U HAMMEHbIIICE 3HAYCHHSI (DYHKIIMUA HEMPEPHIBHON HA OTPE3KE;

WCIOJIb30BaTh MPOU3BOIHYIO /ISl HAXOXKJECHUSI HAWITYUYIIEro pelieHus] B MPUKIAIHBIX, B
TOM YHUCJI€ COLMATIbHO-IPKOHOMHUYECKHUX, 3ajavax, JJIsl OMNpENEeJICHUsI CKOPOCTH U YCKOPEHHS
mpolecca, 3a1aHHOro GopMyJIOi Uil rpaduKoMm;

CBOOO/THO ONIEPUPOBATH MOHATUSIMU: IIEPBOOOPA3HASL, ONIPEACTEHHBIA HHTErPal, HAXOIUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX (YHKIUI M BBIYHCIATH HHTerpan mno Qopmyine HbproTona-
JleriOnuma;

HAXOJUTh IJIOMIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIBIO0 HHTETPalIa;

MMETh TPEJICTABICHHE O MAaTEMaTUYECKOM MOJICIMPOBAaHUM HA TPUMEPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHUI;

peliaTh NPUKIATHBIC 33]a91, B TOM YHCJIE COIHAIBHO-DKOHOMUYECKOTO U (PU3HUECKOTO
Xapakrtepa, CpeIcTBaMHU MAaTEMaTHUECKOT0 aHalln3a.



4. TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne HanmeHnoBaHue pa3zienoB 1 TeM MPOrpaMMBI KonmuectBo yacos ‘ DnekTpoHHbIE (LU(PPOBEIC)
n/m Bcero|| Konrtponensie | IlpakTnueckue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
1 |[MHOXeCTBO JeHCTBUTENbHBIX YHCEI. MHOTOUJICHBI. 24 1 (1
PannonanbHbie ypaBHEHUS 1 HepaBeHCTBA. CUCTEMBI IMHEHHBIX
YpaBHEHU U
|2 ”CDyHKI_II/II/I u rpaduku. CreneHnas QyHKIMSA C LETbIM HOKa3aTeJIeMH 12 H 1 H H[D] ‘
3 ||ApudmMernyeckuii KOpeHb n-oi crerneHu. pparmoHaibHbIe 15 1 [
ypaBHEHUS
|4 ”H0Ka3aTeJILHas{ ¢ynkuus. [TokazaTenbHbpie ypaBHEHUS H 10 H 1 H H[D] ‘
|5 ”ﬂorapmbMquCKaﬂ ¢ynxuus. Jlorapudmudeckue ypaBHEHUs H 18 H 1 H H[D] ‘
|6 ”TpI/IFOHOMeTpI/I‘{CCKI/Ie BBIPAKCHUS I yPaBHEHHUSI H 22 H 1 H H[D] ‘
|7 ”HOCJ‘ICI[OB@.TGJ‘IBHOCTI/I U TIPOTPECCUH H 10 H 1 H H[D] ‘
|8 ”HenpepLIBHLIe ¢ynkuun. [IponsBognas H 20 H 1 H H[|:|] ‘
|9 ”HOBTOpeHI/IC, 0000111eH1e, cCUCTeMaTU3alus 3HaHUI H 5 H 2 H H[[|] ‘
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 136 | 10 I 0 [ |
TEMATHUHYECKOE INIAHUPOBAHHUE 11 KJIACC
Ne HanmMeHoBaHMe pa3ienoB U TEM IPOrPAMMBI ‘ KonnuecTBo yacos ‘ DnexTpoHHbIe (U POBLIE)
n/n Bcero|| Kontponsubie || IlpakTuueckue 00pazoBaTeNbHbIE PECyPCEI
paboThI paboThI
|1 ”I/ICCJ'IC,Z[OBaHI/IC (GyHKIIMH ¢ TOMOUIBIO TPOU3BOAHON H 22 H 1 H H[[]] ‘
|2 HHepBoo6pa3Haﬂ ¥l MHTErpa H 12 H 1 H H[[l] ‘
3  |'paduku TPUTOHOMETPUUECKUX (DYHKITHIA. 14 1 (]
Tpuronomerpuueckne HepaBeHCTBA




Ne HaunMmeHoBaHuE pa3/ieioB U TEM MPOrPaMMbI KosuuecTBo yacos ‘ DiekTpoHHbIE (LUPPOBbHIC)
n/m Bcero|| Kontpombubie || IlpakTnueckume 00pa3oBaTENBHbIE PECYPChI
paboThI paboThI
4  |HppaunuoHanbHble, HOKa3aTeIbHbIEC U JOrapu(Muueckue 24 1 (1
HEpPaBEHCTBA
|5 ”KOMHneKCHHe quca H 10 H H H[D]
|6 ”HaTypanLHme U LIeJIbIC YnClia H 10 H H H[D]
7 ||CucreMbl palMOHAJIBHBIX, HPPAIIMOHATIBHBIX 12 (1
MOKa3aTeIbHBIX U JOrapu()MHUCCKUX YPAaBHEHUH
|8 H3a)1aq1/1 C HapaMeTpaMu H 16 H 1 H H[|:|]
|9 ”HOBTOpeHI/Ie, 000011eH1e, CHCTEMATU3allUsl 3HAHUI H 16 H 2 H H[|:|]
IOBILIEE KOJIMYECTBO YACOB ITO ITPOTPAMME | 136 | 10 [ 0 [
5. MOYPOYHOE INVIAHUPOBAHHE 10 KJIACC
Ne Tema ypoka ‘ KonnyecTBo yacos ‘ Hara DneKTpoHHbIE HU(POBHIE
n/n Beero|| Kontposasie || [Tpaktuueckue || H3YICHHS 00pa3oBaTeNbHBIE PECYPCHI
paboTHI palboThI
|1 ”[[MHO)KCCTBO, oTiepaliy HaJl MHOXKECTBAMH M UX CBOWCTBA H 1 H H H H[[]]
2_||{LAnarpaviver Diinepa-Bennal] . | | |
3 |[[TIppumeHeHne TeOPETUKO-MHOKECTBEHHOTO arapara Jjis 1 (]
penieHus 3aaa4]|
4 |[[[PannonanbHbie yncia. OOBIKHOBEHHBIC U AECITUYHBIC 1 (1]
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE TIEPUOUIECKHE APOoOH ]
5 |[[[PaunonanbHbie yncia. OOBIKHOBEHHBIC U AECITUYHBIC 1 (1]
JpoOH, TPOLIEHTHI, 0ECKOHEUHBIE TIEPUOUIECKHE APOoOH ]
6 |/[[[IpumeneHme aApoOEH 1 MIPOICHTOB IS PEIICHHSI 1 (1]
MPUKJIATHBIX 33]1a4]]




No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero|| Kontpoubhsie || [Tpaxtuueckue || A3YICHHA 00pa3oBaTelIbHbIE PECYPChI
paboThI paboThI

7 |[[[Ipumenenue apoOeit 1 MPOIEHTOB ISl PEILICHHS 1 (]
MPUKIaAHBIX 3a7a4] ]

8 |[[HdeiicTBuTenbHbIe yncaa. PamuonanbHble U 1 (]
vppanyoHagbHble yncial]

9 |[[ApudmeTnueckue onepaiuu ¢ AeHCTBUTEILHBIMU 1 (1]
yuciaamu| |

|1O ‘[[Monynb NEHCTBUTENBHOTO YHCNIA U €r0 CBOHCTBA]] H H H H H[[]]

11 |[[TIpubnmkEHHBIC BEIYMCICHUS, IPABUIIA OKPYTIICHHS, (1]
IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI] ]

12 |[[OcHOBHBIEC METOMABI pEIICHNUS LETBIX U JPOOHO- 1 (]
palMOHAIBHBIX YPAaBHEHUI M HEPaBEHCTB] |

13 |[[OcHOBHBIE METOBI pELICHNUS IETBIX U JPOOHO- 1 (1
palMOHAJILHBIX YPaBHEHUI U HEPaBEHCTR] |

14 |[[OcHOBHBIE METOBI PEIICHNUS 1IETBIX U JPOOHO- 1 (1
palMOHAJILHBIX YPaBHEHUI M HEpaBEHCTR] |

15 |[[[MHorowieHsl OT OAHOM epeMenHou. Jlenenue muorowrena | 1 [[1]
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy]]

16 |[[[MHuorowieHs ¢ nienbiMu ko3 duimenramu. Teopema 1 [[1]
Buera]]

|17 ”[[PCI_LICHI/IC CHCTEM JIMHEWHBIX YPaBHEHUIA]] H 1 H H H H[[]]

|18 ”[[PCI_LICHI/IC CUCTEM JTUHEHHBIX YpaBHEHUI] | H 1 H H H H[[]]

19 |[[[Matrpuiia cucteMbl TUHEHHBIX yYpaBHeHHH. OnpeennTens 1 [[1]
MaTpHILbI 2X2, €ro TEOMETPUYECKUIM CMBICT U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYEHU ||

20 |[[OmpenenuTens MaTpHIbl 2X2, €ro FTeOMETPUIESCKHUN CMBICIT 1 (1]
Y CBOMCTBA; BHIYUCIICHUE €0 3HaYCHU ||




No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero|| Kontpoubhsie || [Tpaxtuueckue || A3YICHHA 00pa3oBaTelIbHbIE PECYPChI
paboThI paboThI

21 |[[[IpumeHeHME OTIpeeNUTeNs Uil PEUICHUs] CHCTEMBI 1 (]
JIMHEWHBIX YpaBHEHUH ||

22 ||[[Pemenne mpuKIaIHBIX 33129 C TIOMOIIBIO CHCTEMBI 1 (]
JIMHEWHBIX YpaBHEHU ||

23 ||[[Perienne mpuKIagHBIX 38029 C IIOMOIIBIO CHCTEMBI 1 (1]
JIMHENHBIX YpaBHEHUH |

24 |[[KonTponpHas pabdota: "PannonanbHble ypaBHEHUS U 1 1 (]
HepaBeHCTBA. CUCTEMBbI IMHEWHBIX YpaBHEHUN" ||

25 |[[®@yHKuHs, ciocoObl 3aaanus GpyHkuuu. B3aumuao oopatubie || 1 [[1]
¢ynkunu. Komnosunus ¢pysnkunit]]

26 |(|[[I'padux GpyHKIMH. DIeMeHTapHbIE TPeOoOpa3OBaHUs 1 1
rpaduKoB QPyHKIUH] ]

27 ||[[OGnacTs ompeneneHnss © MHOXKECTBO 3HAYCHUI (QyHKINH. 1 (]
Hynu ¢ynkimm. [IpoMexxyTkn 3HaK MOCTOSTHCTBA] |

28 |[[UérHble 1 HeuéTHBIE QyHKIMU. [leproanyeckue HyHKIHN. 1 (]
[TpoMexyTKH MOHOTOHHOCTH (QYHKIUH] ]

29 |([[Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Hanbonbinee u 1 [[1]
HauMeHbIlIee 3HaYeHNe (PyHKIUU Ha TPOMEXYTKeE] ]

|30 ”[[HHHeﬁHas{, KBaJ[paTU4HAs ¥ TPOOHO-TMHEWHAsT QYHKINH ] | H H H H H[[]]

31 |([[DnemeHTapHOE HCCIEIOBAaHUE U MIOCTPOEHUE TPadrKOB [[1]
9TUX (pyHKIMH]]

32 |[[[OnemenTapHOE HCCIIEAOBAaHNE W IOCTPOEHHE TPahuKOB 1 (]
TUX QyHKIHIT]]

|33 ”[[CTeneHL ¢ 1enbIM rokaszarenem. buaom HetotoHa]| H 1 H H H H[[]]

|34 ”[[CTGHCHB ¢ 1enbIM nokasareneM. bunom Herotona]] H 1 H H H H[[]]




No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero|| Kontpoubhsie || [Tpaxtuueckue || A3YICHHA 00pa3oBaTelIbHbIE PECYPChI
paboThI paboThI

35 |[[CreneHHas QyHKIUs ¢ HATypAIbHBIM U LIE€IBIM 1 (]
nokazatenemM. E€ cBoiicTBa u rpaduk]]

36 |[[KonTponbHas pabota: "Crenennas gpynkuus. E€ cBoiictBa u|| 1 1 (]
rpaguk"]]

37 |[[[ApudmeTHueckuii KOPEHb HATYPATbHOMN CTEIIEHH U €r0 1 (1]
cBOMCTBA] |

38 |[[Apudmernyecknii KOpeHb HATYPAILHOW CTETIEHU U €r0 1 (]
CBOMCTBA] |

39 |[[[TIpeoOpa3zoBaHMs YHCIOBBIX BBIPAKEHHH, COMEPKAIIIX 1 (]
CTEINEHU U KOpHU] |

40 |[[TIpeoOpa3oBaHMs YUCIOBBIX BRIPAKECHUH, COIEPIKAIINX 1 (1
CTEMNEeHU U KOpHH] |

41 |[[TIpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COEPIKAIINX 1 (]
CTEIEHU U KOpHU] |

42 |[[UppaunoHanbHble ypaBHeHHsI. OCHOBHBIC METO/BI pemeHus | 1 (]
VPPALMOHAIBHBIX YPaBHEHMI] |

43 |[[[UppaunoHanbHbie ypaBHeHHs. OCHOBHBIC METO/IBI pemieHus || 1 [[1]
HUPPALMOHATLHBIX YPaBHEHUH ||

44 |[[UppaunoHanbHble ypaBHEHHs. OCHOBHBIC METOMBI pemeHus | 1 (]
VPPALMOHAIBbHBIX YPaBHEHMIA ] |

45 |[[PaBHOCHIIbHBIC TIEPEXO/IBI B PEIICHUH UPPAIIMOHATHHBIX 1 (]
ypaBHEHHUI] |

46 |[[[PaBHOCHIBHBIC TIEPEXO/IBI B PEIICHUU UPPAITMIOHATHHBIX 1 [[1]
ypaBHEHUH ||

47 |[[PaBHOCHIIbHBIE TIEPEXO/bI B PEIICHUH UPPAIIMOHATBHBIX 1 (1]

ypaBHEHHUIA] |




No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero| Konrponbsasie || [paktiueckue || A3Y4CHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
48 |[[PaBHOCHIIbHBIC TIEPEXO/IbI B PELICHUN UPPALIMOHATIBHBIX 1 (]
ypaBHEHUH ||
49 |[[CroiicTBa 1 rpaduK KOPHS N-0i CTETIEHU KaK (PYHKIUU 1 [[1]
00paTHOM CTENEHU C HAaTYpaJIbHBIM ITOKa3aTeseM | |
50 |[[CotlicTBa 1 rpaduK KOPHS N-Oi CTENEHH KaK (PyHKITHH 1 (1]
00paTHOM CTENEHU C HATYpaJIbHBIM IOKa3aTeseM | |
51 |[[KonTponbHas pabota: "CBoiicTBa 1 rpaduk KOpHS N-0i 1 1 (]
creneHu. MppamnuoHanbHblie ypaBHEHUS" ||
|52 ”[[CTGHGHB C palMOHAJILHBIM TTOKa3aTeseM 1 e€ CBOHCTBa]| H 1 H H H ||[[]] ‘
|53 H[[CTeneHb C pallMOHAIbHBIM T0Ka3aTesieM U e€ cBolicTBa]] H 1 H H H H[[]] ‘
|54 ”[[CTeneHb C palOHAILHBIM TTOKa3aTeseM U e€ CBOHCTBa] | H 1 H H H H[[]] ‘
|55 ”[[HOKEB&TCJ‘ILHEI}I ¢yskiws, e€ cBoiicTBa u rpadux]] H 1 H H H H[[]] ‘
56 |[[Mcnonp3oBanue rpaduika GyHKIUH IS PEIICHUS 1 (1
ypaBHEHHUIA] |
57 |[[Ucnionp30oBanme rpaduka GyHKIIUH I PEIICHUS 1 (]
ypaBHEHHUI] |
58 |[[IToka3aTenbHble ypaBHEeH!Us. OCHOBHBIE METOIbI PEIICHHS 1 (]
NIOKAa3aTeNbHBIX YPABHEHUH ] |
59 |[[TToka3aTenbHble ypaBHeHUss. OCHOBHBIE METO/IbI PELICHHUS 1 [[1]
MOKa3aTeIbHBIX YPAaBHEHUI] |
60 ||[[IToxa3aTenbHbIe ypaBHEHHS. OCHOBHBIE METOBI PEIICHNUS 1 (]
NI0KAa3aTeNIbHBIX YPABHEHUI ]|
61 ||[[KonTponbHas pabota: "[lokazarensHas QyHKIHUS. 1 1 (]
ITokazarenbHble ypaBHEHUS ||
|62 ”[[HorapmbM yucna. CBoiicTBa orapudmal] H 1 H H H ‘ [[1]




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
o/ Beero|| Konrpormsaie || Tipaxruueckue || A3YICHHA o0pa3oBatesbHbIC PECYPChI
paboThI paboThI

|63 H[[HorapmbM gucna. CeoiictBa jorapugmal] H 1 H H H H[[]] ‘
|64 ”[[ﬂorapmbM yucna. CBoiicTBa jorapudmal] H 1 H H H H[[]] ‘
|65 ”[[I[eCﬂTI/IqHLIe U HaTypajbHbIE JIorapuma] | H 1 H H H “[[]] ‘
|66 ”[[I[eCﬂTI/IqHLIe U HaTypajbHbIE JIorapuma] | H 1 H H H H[[]] ‘
|67 H[[Hpe06pa3013aHHe BBIPAKEHUH, COEPKAIINX JIorapru(Mb] | H 1 H H H ||[[]] ‘
|68 H[[Hpe06pa3013aHHe BBIPAKEHUH, COJEPKAIIUX JIorapu(Mbi] | H 1 H H H H[[]] ‘
|69 H[[Hpe06pa3013aHHe BBIPAKEHUH, COJEPIKAIIUX JIorapu(Mb] | H 1 H H H H[[]] ‘
|7O ”[[ﬂorapmbMquCKaﬂ GyHKIms, e€ cBoCTBA U rpaduK]] H 1 H H H H[[]] ‘
|71 ”[[ﬂorapmpMquCKaﬂ ¢yHkws, e€ cBoiicTa u rpaduk]] H 1 H H H “[[]] ‘
72 |[[Ucnonb3oBanue rpaduka GyHKIUH IS PEIICHUS 1 (1

ypaBHEHHUI] |
73 |[[Ucnonb3oBanue rpaduka GyHKIUH IS PEIICHUS 1 (1

ypaBHEHHUI] |
74 ||[[/Iorapudmuueckue ypaBHeHUSI. OCHOBHBIE METO/IBI 1 (]

pelieHus JorapuGMUIECKUX YpaBHEHHH ||
75 ||[[JTorapudmudeckue ypaBHeHHs1. OCHOBHBIC METO/IBI 1 (1

pelieHus JorapuMUIECKUX ypaBHEHUI ||
76 |[[JTorapudmuyeckue ypaBHeHUSI. OCHOBHBIE METOIbI 1 [[1]

pelieHus JorapuMUIECKUX ypaBHEHMI ||
77 |/[[PaBHOCHIIBHBIE TEPEXO/IBI B PEHICHUH JIOTAPU(DMUICCKUX 1 (]

ypaBHEHHUI] |
78 |[[PaBHOCHIIBHBIE ITEPEXOBI B PEIICHUH JOTapU(PMUUECKUX 1 [[1]

ypaBHEHUH | |
79 |[[KonTponbHas pabota: "Jlorapupmudeckas GpyHKIUS. 1 1 []

Jlorapudmuueckue ypaBHeHus" ||




No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
o/ Beero|| Konrpormsaie || Tipaxruueckue || A3YICHHA o0pa3oBatesbHbIC PECYPChI
paboThI paboThI

80 |[[Cunyc, KOocHHYC, TAHT€HC ¥ KOTAHT'€HC YHCIOBOIO 1 (]

aprymeHTal |
81 |[[Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCIOBOIO 1 (]

aprymeHTal |
82 |[[[ApkcuHycC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO 1 (1]

aprymesral|
83 |[[[ApkcuHyC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO 1 [[1]

aprymeHTal |
84 |[[TpuronomeTpudecKast OKPyKHOCTb, OIPEIETIEHUE 1 (]

TPUTOHOMETPUYECKHX (DYHKIMI YKCIOBOro aprymenral]
85 |[[TpuroHoMerpudeckas OKPYKHOCTb, OTIPeIEeIEHHE 1 (1]

TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOrO apryMeHTal|
|86 ”[[OCHOBHHe TPUTOHOMETPHYIECKHE (HOPMYJIbI]] H 1 H H H H[[]] ‘
|87 ”[[OCHOBHHC TpUTrOHOMETpHUIecKue Hopmysi]] H 1 H H H H[[]] ‘
|88 ”[[OCHOBHHC TpUroHOMeTpHUecKue Gopmysi]] H 1 H H H “[[]] ‘
89 ||[[OcHoBHEIe TpHTOHOMETPHUECKHE hopMyEI]] | 1 | | [ m |
|90 H[[Hpe06pasoBaHHe TPUTOHOMETPUIECKUX BBIPAKCHNUH || H 1 H H H H[[]] ‘
|91 H[[Hpe06pasoBaHHe TPUTOHOMETPUYIECKUX BBIPAKCHUH || H 1 H H H H[[]] ‘
|92 H[[Hpe06pasoBaHHe TPUTOHOMETPUIECCKUX BhIPAKCHHUH || H 1 H H H H[[]] ‘
|93 H[[Hpeo6pa30BaHI/Ie TPUTOHOMETPUYECKUX BBIPAKCHUH || H 1 H H H H[[]] ‘
|94 ”[[PCI_LICHI/IC TPUTOHOMETPUYIECKUX ypaBHEHHIA] | H 1 H H H H[[]] ‘
|95 ”[[PCI_LICHI/IC TPUTOHOMETPUYECKUX YpaBHEHHIA] | H 1 H H H H[[]] ‘
|96 ”[[PGH_ICHI/IG TPUTOHOMETPHYECKUX yYpaBHEHHMIA] ] H 1 H H H H[[]] ‘
|97 ”[[PGH_ICHI/IG TPUTOHOMETPUYECKUX YpaBHEHHIA] ] H 1 H H H H[[]] ‘




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/i Beero|| Kontpoubhsie || [Tpaxtuueckue || A3YICHHA 00pa3oBaTelIbHbIE PECYPChI
paboThI paboThI

|98 ”[[PemeHHe TPUTOHOMETPUUYECKUX YpaBHEHUH || H 1 H H H H[[]]

|99 ”[[PemeHI/Ie TPUTOHOMETPUYECKUX YPaBHEHUH]] H 1 H H H H[[]]

|1OO ”[[PemeHI/Ie TPUTOHOMETPHUYCCKUX yYpaBHEHHMIA] ] H 1 H H H H[[]]

101 |[[[KouTpoasHas pabora: "TpuroHoMeTpuyecKre BoipakeHust u| 1 1 (1]
TPUTOHOMETPUYECKHE ypaBHEHHS "]

102 |[[[TTocnemoBaTeNbHOCTH, CIIOCOOBI 3a1aHuUs 1 (1]
MoCJIeI0BaTeIbHOCTEN. MeTo; MaTeMaTHYECKON MHTYKIINH | |

103 |[[[MOHOTOHHBIE ¥ OTPAHUYCHHBIC TOCIICAOBATEILHOCTH. 1 [[1]
Hcropus aHamm3a 0ECKOHEYHO MaIbIX | |

|104 ”[[ApI/I(bMeTI/I‘IeCKaH nporpeccus]] H 1 H H H H[[]]

|105 ”[[FGOMeTpI/I‘{eCKaSI nporpeccusi|| H 1 H H H H[[]]

|106 ”[[ECCKOHG‘-IHO yOBIBaro1Iasi reoMeTprudecKas mporpeccus|] H 1 H H H H[[]]

107 ||[[Cymma GeckoHeuHO yOBIBarOIIEil reOMeTpUIECKOM 1 (]
nporpeccuu||

108 |[[[JInHelHbIH 1 SKCIOHEHIMATBHBIN pocT. Yncio e. ®opmyna | 1 [[1]
CJIOKHBIX MPOIEHTOB] ]

109 ||[[/IuneliHbIif 1 SKCTIOHEHIIUANBHBIN pocT. Yucno e. opmyna 1 [[1]
CJIOKHBIX MPOIIEHTOR] ]

110 ||[[McTionp30BaHUE IPOTPECCHHU ISl PEHICHUS pealIbHbIX 3a1ad | 1 (]
MPUKJIIAHOTO XapakTepal] |

111 ||[[KonTponsHas pabora: "[locnenoBare1bHOCTH U 1 1 (]
nporpeccun’|]

|112 ”[[HerepblBHBIG (GYHKITUU ¥ UX CBOMCTBA] | H H H H H[[]]

|113 ”[[Tqua pa3pbiBa. ACUMOTOTHI TPaQUKOB PYHKITHIH] | H H H H H[[]]

|1l4 ”[[CBOf/iCTBﬂ (GyHKIHMI HEPEPBIBHBIX HA OTpe3Ke] ]

[




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero|| Kontpoubhsie || [Tpaxtuueckue || A3YICHHA 00pa3oBaTelIbHbIE PECYPChI
paboThI paboThI

|115 ”[[CBOﬁCTB& (byHKUMI HETIPEepBhIBHBIX Ha OTpe3Ke] ] H 1 H H H H[[]] ‘
|116 ”[[MeTOIL MHTEPBAJIOB JUIS PEIICHUS] HEPABEHCTB] | H 1 H H H H[[]] ‘
|117 ”[[MeTOIL HHTEPBAJIOB IS PEIICHHS HEPABEHCTR] | H 1 H H H “[[]] ‘
|118 ”[[MeTOIL HHTEPBAJIOB /IS PEIICHUS HEPABEHCTB ] H 1 H H H ||[[]] ‘
119 ||[[[TIpumeHEeHHE CBOWCTB HETIPEPBIBHBIX (DYHKINHN JUIS 1 (]

penieHus 3aaay] |
120 ||[[TIpuMeHeHHE CBOWCTB HEMPEPBIBHBIX DYHKIIUH 115 1 (1]

perieHus 3auay |
|121 ”[[HepBaﬂ Y BTOpast MPOM3BOIHBIEC (DYHKIINH ] H 1 H H H H[[]] ‘
|122 ”[[OHpe,I[eJ‘IeHI/Ie, reOMETPUUYECKHH CMBICI IPOM3BOTHOM]] H 1 H H H H[[]] ‘
|123 ”[[OHpe,I[eJ‘IeHI/Ie, (bU3NUIECKU CMBICIT TIPOU3BOTHOM || H 1 H H H “[[]] ‘
|124 ”[[YpaBHeHHe KacaTelbHOU K TpauKy QyHKIHMH] ] H 1 H H H ||[[]] ‘
|125 ”[[YpaBHeHHe KacaTeNbHOU K TpaduKy HyHKIHHA] ] H 1 H H H ||[[]] ‘
|126 ”[[HpomBoI{HHe AJIEMEHTAPHBIX (DYHKITHIHA] ] H 1 H H H H[[]] ‘
|127 ”[[HpomBoI{HHe AJIEMEHTAPHBIX (QYHKITHIHA] ] H 1 H H H H[[]] ‘
128 ||[[TIpon3BoAHAsT CyMMBI, MPOU3BEACHHS, YACTHOTO U 1 [[1]

KOMITO3HITNH (yHKIINH] |
129 ||[[TIpon3BOIHAS CyMMBI, TPOU3BEACHHUS, YACTHOTO U 1 (]

KOMMO3UIINHU (PYHKIIHHA] |
130 ||[[TIpon3BOAHASsT CyMMBI, MPOU3BEACHHS, YACTHOTO U 1 [[1]

KOMITO3HITNH (DyHKIIHAH] |
|131 ”[[KOHTpOJ‘ILHaﬂ pabota: "IIpoussoanas"]] H H 1 H H H[[]]
132 |[[TToBTOpeHHME, 0000IIECHNE, CHCTEMATH3AIMS 3HAHHIA: (1]

"VpaBuenus'"]]




Ne
/o

Tema ypoka

KonnyecTBo yacoB ‘ Hara

Bcero|| KonTposbhbie

paboThI

[IpakTnueckue

H3Yy4ECHUs

paboTsI

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIE PECYPCHI

133

[[TToBTOpEHME, 0000IICHHE, CUCTEMATH3AITIS 3HAHUH:
"®yukuun"]]

[[]

|134 H[[I/ITOFOBas[ KOHTpOJIbHAs paboTa]|

Lt ]

|

|

[T

|135 H[[I/ITOFOBas[ KOHTpOJIbHAs paboTa]|

| 1]

[

|

|

[T

|136 H[[HOBTopeHHe, 0000111eH1e, cCHCTEMaTU3allks 3HaHUH] ]

|OEH_[EE KOJIMYECTBO YACOB I10 [TPOTPAMME

| 136

10 I

IHOYPOYHOE IINTAHUPOBAHHE 11 KJIACC

Ne
n/n

Tema ypoxka

KosmgecTBo yacoB ‘ Jara

Bcero

KonTponbHble
paboTsl

IIpakTueckue
paboThI

HU3YUCHUSA

OneKTpoHHbIE HU(POBBIE
o0Opa3oBaTenbHbIC

pecypch

[[TIpumeHeHre TPOU3BOIHOM K MCCIICIOBAHUIO (DYHKITUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBHI| |

(0]

[[IIpumeHeHue MPOU3BOAHOM K HCCIIEOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI | |

(0]

[[TIpumeHeHre TPOU3BOJHOM K UCCIIEIOBAaHNUIO (YHKIIUNA Ha
MOHOTOHHOCTb M KCTPEMYMBI| |

(0]

[[TIpumeHeHre TPOU3BOIHOM K MCCIICTOBAHUIO (DYHKITUN Ha
MOHOTOHHOCTb M KCTPEMYMBHI| |

(0]

[[IIpumeHeHue MPOU3BOAHOM K HCCIIEOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI | |

(0]

[[TIpumeHeHre TPOU3BOIHOM K MCCIICIOBAHUIO (DYHKITUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI| |

(0]




No Tema ypoka KonnuectBo wacon ‘ Harta || DnekTpoHHbIe TUGPOBBIC
n/m Bcero|| Kontponsasie | [Ipaktuueckue || 13y TCHAA obpasoBatesbHbIe
paboTHI paboThI peCypehI

7 |[[[HaxoxaeHre HanOOoIIbIIEro U HAMMEHBIIET0 3HAYCHUS 1 (]
HeTpepbIBHON (DYHKIIMHU Ha OTpe3Ke]]

8 ||[[HaxoxneHne HanOONBIIErO M HAMMEHBIIIETO 3HAUYCHHUS 1 (]
HEMPEPHIBHON QYHKIMU HA OTpe3ke]]

9 |[[HaxoxmeHue HauOOIBIIEr0 U HAMMEHBIIIETO 3HAYCHHUS 1 (1]
HETPEePbIBHON (QYHKINU HA OTpe3Ke]]

10 ||[[HaxoxxneHne HauOoIbIIEro 1 HAMMEHBIIIET0 3HAYCHUS 1 (]
HEMPepbIBHON (PYHKIMU Ha OTpe3Ke]]

11 ||[[HaxoxaeHne HanuOoIbIIEro 1 HAMMEHBIIETO 3HAYCHUS 1 (]
HeTpepbIBHON (PYHKIMU Ha OTpe3ke]]

12 |[[[HaxoxxaeHre HanOOBIIET0 U HANMEHBIIIETO 3HAYCHHS 1 (1
HenpepbrIBHON (QYHKIUHU HA OTpe3Ke] ]

13 |[[[IpumeHeHME TPONU3BOTHOMN TSI HAXOXKICHUS HAWITYYIIETO 1 (]
penIeHus B PUKJIaIHBIX 3a/1a4ax ]

14 |[[TIpumeHeHHE TPONU3BOTHOMN TSI HAXOXKICHUS HAWITYYILIETO 1 (]
penIeHus B MPUKJIaJHbIX 3a/1a4ax ] ]

15 |[[TIpumeHeHne TPOU3BOIHON MJIsl OTIPEAETICHUSI CKOPOCTH U 1 [[1]
YCKOPEHUS TIpoliecca, 3a1aHHoro GopMyion uiu rpadpuxkom] |

16 ||[[[IpumeHeHE TPOU3BOIHON ISl ONPEACTICHHUS CKOPOCTH U 1 (]
yCKOpEeHHs Ipoliecca, 3aJaHHOro (opMyIIoi Wi rpaduKoM]]

[17_|[[Komnosmums yscuusii] 1] | | [

18 |[[Komnosmums dyrcuusii] | 1] | | [

19 |[[Komnosmums dyscuusii] | 1] | | [

20 ([[[TeomeTpuyeckue oOpa3sl ypaBHEHUN HA KOOPAUHATHOM 1 [[1]

IUIOCKOCTH ||




No Tema ypoka KonnuectBo wacon ‘ Harta || DnekTpoHHbIe TUGPOBBIC

n/n Bcero|| Kontponsasie | [Ipaktuueckue || 13y TCHAA obpasoBatesbHbIe
paboTHI paboThI peCypehI
21 |[[[I'eomeTpuueckue 0Opa3bl ypaBHEHUH Ha KOOPIUHATHOM 1 (]
TJIOCKOCTH | |
22 |[[KonTposbHas paboTta: "MccnenqoBanne GyHKINH ¢ TOMOIIBIO 1 1 [[1]

pou3BOaHOMN" ||

| [

24 |[[TIepBooOpa3HbIe 3eMeHTapHbIX QyHKIM. [IpaBuia 1 (1]
HAXOXKJCHHUS IEPBOOOPA3HBIX ]

|23 H[[HepB006p8.3Haﬂ, OCHOBHOE CBOMCTBO MEePBOOOPA3HBIX] | H

25 |[[TIepBooOpa3HbIe 3eMeHTapHbIX QyHKIMH. [IpaBuia 1 (1]
HAXOXKJCHHUS IEPBOOOPA3HBIX ]

| 0]

|26 H[[I/IHTerpan. I'eomeTpuueckuii cmbica uHTErpanal] H

27 |[[Berumcienue onpenenéHHoro uHrerpaia mo ¢popmyne Hetotona-|| 1 (]
Jleitonunal]

28 |[[Beruncienue onpenenéHHoro uHrerpaia mo ¢popmyne Hetotona-|| 1 (]
Jleitbnunal]

29 |[[TIpumeHeHne nHTETpaa Uil HaX0XKICHHS TUIOMIAJICH TITIOCKUX 1 (1
¢duryp]]

30 |[[TIlpumeHeHne HHTETpATIA TSI HAXOXKICHHUS 00BEMOB 1 (]

F€OMETPUYECKUX TeN] |

|31 H[[HpHMepH penrenuii TuddepeHnnanTbHbIX ypaBHEHNH ]| H 1 H H H H[[]]

|32 H[[HpHMepH penrenuii tuddepeHnnanTbHbIX ypaBHEHUH ] | H 1 H H H H[[]]

33 ||[[MaremaTndeckoe MOCIHPOBAHHUE PEATTbHBIX IPOIIECCOB C 1 (]
HOMOIIBIO (D PEPEHIMATBLHBIX YpaBHEHHI] ]

|34 H[[KOHTpOJ'H)Haf{ pa6ora: "IlepBooOpasHas u uaterpan"]] H 1 H 1 H H H[[]]

|35 H[[TpHFOHOMeTqueCKHe GyHKIMY, UX CBOWCTBA U TpaduKu]] H 1 H H H H[[]]

|36 H[[TpHFOHOMeTqueCKI/Ie (GyHKIUH, MX CBOMCTBA U rpaduku]] H 1 H H H H[[]]




No Tema ypoka ‘ KonnuectBo wacon ‘ Harta || DnekTpoHHbIe TUGPOBBIC
n/m Bceero|| KonTtponshsle || [Tpaktuyeckue || 13Y1CHHA obpazoBatelbHbIe
paboThI paboThI pecypebl

|37 H[[TpI/IFOHOMeTqueCKI/Ie (byHKIUH, UX CBOMCTBA U rpaduku ]| H 1 H H H H[[]] ‘
|38 H[[TpI/IFOHOMeTpI/I‘IeCKI/Ie (YHKIMHU, UX CBOWCTBA M TpaduKH]] H 1 H H H H[[]] ‘
|39 H[[TpI/IFOHOMeTpI/I‘IeCKI/Ie GbyHKIWH, UX CBOMCTBA U rpaduKu]] H 1 H H H H[[]] ‘
40 |[[[OTOOp KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C MTOMOIIIBIO 1 (1]

TPUTOHOMETPUUECKON OKPY>KHOCTH] |
41 |[[[OTOop KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C MTOMOIIIBIO 1 (1]

TPUTOHOMETPUUECKON OKPY>KHOCTH ]|
42 |[[[OT6op KOpHEH TPUTOHOMETPHUUCCKUAX YPABHEHUIA C TOMOIIIBIO 1 (1

TPUTOHOMETPHYECKOH OKPYKHOCTH]]
43 ||[[OT6op KOpHEH TPUTOHOMETPUIECKUX YPABHEHHIA C TIOMOIIBIO 1 (a1

TPUTOHOMETPUYECKON OKPY>KHOCTH] |
|44 H[[PCI_HGHI/IC TPUTOHOMETPUYECKUX HEPABEHCTB] | H 1 H H H H[[]] ‘
|45 H[[PCI_HGHI/IC TPUTOHOMETPUUYECKUX HEPABEHCTB]] H 1 H H H H[[]] ‘
46 |[[Pemenne TpuronoMerpuyecKux HepaBeHCTB]] | 1 | | [ il |
|47 H[[PemeHHe TPUTOHOMETPHUYECKUX HEPaBEHCTB] ] H 1 H H H H[[]] ‘
48 |[[KonTponbHas padora: "['padyiku TPUTOHOMETPHYECKIX 1 1 (]

¢byukuuii. Tpuronomerpuueckue HepaBeHcTBa" ||
|49 H[[OCHOBHBIC METO/Ibl PEIICHH [TOKA3aTENIbHBIX HEPABEHCTB] | H 1 H H H H[[]] ‘
|50 H[[OCHOBHBIG METO/IbI PEleHH s TOKA3aTeIbHBIX HEPaBeHCTB]] H 1 H H H H[[]] ‘
|51 H[[OCHOBHBIG METO/IbI PEIICHH s TOKA3aTeIbHBIX HEPaBeHCTB]] H 1 H H H H[[]] ‘
|52 H[[OCHOBHBIG METO/IbI PEIICHH s TOKA3aTeIbHBIX HEPaBeHCTB]] H 1 H H H H[[]] ‘
|53 H[[OCHOBHBIC METObI pelIeHus] JIorapu(MUUIECKUX HEPABEHCTR] | H 1 H H H H[[]] ‘
|54 H[[OCHOBHHG METOIbI PELICHHs JIOrapu(MUIECKHX HEPaBEeHCTB]] H 1 H H H H[[]] ‘
|55 H[[OCHOBHBIG METOJIbI PEIICHUS JOrapu(PMUUECKUX HEPABEHCTRB]] H 1 H H H Hﬂ ‘




No Tema ypoka ‘ KonnuectBo wacon ‘ Harta || DnekTpoHHbIe TUGPOBBIC
n/n Bcero|| Kontponbnsie || [Ipaktuyeckue || 13Y1CHAA obpazoBatelbHbIe
paboTHI paboThI peCypehI

|56 H[[OCHOBHBIC METO/BI pelIeHUs] JIorapu(MUIECKUX HEPABEHCTR] | H 1 H H H H[[]] ‘
|57 H[[OCHOBHHe METO/Ibl pELIEHUs] HPPALIMOHATIBbHBIX HEPABEHCTB]] H 1 H H H H[[]] ‘
|58 H[[OCHOBHHe METO/IbI PEIICHUS] HPPALMOHATBHBIX HEPABCHCTB] | H 1 H H H H[[]] ‘
|59 H[[OCHOBHHe METO/IbI PEIICHUS] HPPALMOHATBHBIX HEPABCHCTB] | H 1 H H H H[[]] ‘
|60 H[[OCHOBHHG METO/BI PEIICHUS] HPPALMOHAIBHBIX HEPABEHCTB] | H 1 H H H H[[]] ‘
|61 H[[Fpa(bnqecxne METO/IbI pEIICHUS] HPPAMOHAIBHBIX YPaBHEHUH | | H 1 H H H H[[]] ‘
|62 H[[Fpa(bnqecxne METO/IbI PEIICHUS] HPPALMOHAIBHBIX YPAaBHEHUH || H 1 H H H H[[]] ‘
|63 H[[Fpa(bnqecm/le METOJIbl PELICHHUS [T0KA3aTeIbHBIX ypaBHEHHH]] H 1 H H H H[[]] ‘
|64 H[[Fpa(pnqecm/le METO/IbI PEIICHUS TTOKA3aTeIbHBIX HEPaBEHCTB] | H 1 H H H H[[]] ‘
65 |[[T'padmueckre METOBI pEIICHHUS JIOTaAPUPMHUUECKUX 1 (1

ypaBHEHHU | |
66 |[[I'padmueckue MeTOMIBI peIICHHS TOTAPUPMHUUECKUX 1 (1

HEPaBEHCTB] |
67 |[[T'padmueckre MeTONBI peICHHS JTOTapUPMIIECKUX 1 (]

HEPaBEHCTB] |
68 |[[['padmyeckue METOABI pELICHHUS TTOKA3aTENbHBIX U 1 [[1]

Jorapu(MUUECKUX ypaBHEHU | |
69 ([[['padmyeckue METOABI pELICHUS TTOKA3aTEIbHBIX U 1 [[1]

Jorapu(pMUUECKUX ypaBHEHUI | ]
70 |[[Tpadwmdeckne METOBI pEIICHHS TOKA3aTEbHBIX U 1 (]

norapuMHUYECKUX HEPABEHCTB] ]
71 |([[Tpaduyeckue METOABI pEUICHHS MOKa3aTebHBIX U 1 [[1]

norapu(MUIECKUX HEPABEHCTR] |
72 |[[[KouTpomnbHas pabota: "UppaimoHanbHbIe, TOKa3aTEIbHBIE U 1 1 [[1]

norapudmudeckue HepaBeHcTBa" ||




No Tema ypoka KonnuectBo wacon ‘ JHlata  ||[DnekTpoHHBIE UPPOBBIC
n/n Bcero|| Kontponbnsie || [Ipaktuyeckue || 13Y1CHAA obpazoBatelbHbIe
paboTHI paboThI peCypehI

73 |[[[KommuiekcHble uncia. Anredpandeckast U TPUTOHOMETPUYECKast 1 (]

(bOpMBI 3aITUCH KOMIUIEKCHOTO YKcIia]]
74 |[[[KommutekcHbIe uncia. Anredpandeckasl 1 TPUTOHOMETPUYECKas 1 (]

(bOpMBI 3aITUCH KOMIUIEKCHOTO 4yKca)]
|75 H[[ApI/I(bMeTI/I‘ICCKI/IC oIepanuy ¢ KOMIUIEKCHBIMH YHCIaMu ] ] H H H H H[[]] ‘
|76 H[[ApI/I(bMeTI/I‘ICCKI/IC oIepanuy ¢ KOMIUIEKCHBIMH YHCIaMu ] ] H H H H H[[]] ‘
77 |[[M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPAMHATHOU (]

TJIOCKOCTH | |
78 |[[N300paxkeHne KOMIUIEKCHBIX YHCENl HA KOOPAMHATHON 1 (1

TTOCKOCTH | |
79 |[[@opmyna MyaBpa. Kopar n-o0if cTernieHn 3 KOMIUIEKCHOTO 1 (]

yucnal]
80 |[[®opmyna Myaspa. KopHu n-0ii crenenn u3 KOMIZIEKCHOTO 1 (]

yucnal]
81 |[[TIlpumeHEHNE KOMIUIEKCHBIX YHCEIT JJIsl PEHICHUs] (PU3UUCCKUX U 1 (1

TEOMETPUYECKUX 3a]1a4] ]
|82 H[[KOHTpOJ'H)Haf{ pabora: "KommniekcHble yncna"]] H 1 H 1 H H H[[]] ‘
|83 H[[HaTypaJ‘ILHLIC U Lieable yucinal] H 1 H H H H[[]] ‘
|84 H[[HaTypaJ‘ILHLIC U 11eI1ble yncnal| H 1 H H H H[[]] ‘
|85 H[[HpI/IMCHCHI/Ie MPU3HAKOB JICTUMOCTH IIENIbIX YHCcen ] H 1 H H H H[[]] ‘
|86 H[[HpHMeHeHne NIPU3HAKOB JICTTMMOCTH TIEITBIX Yucel|] H 1 H H H H[[]] ‘
87 |[[IIlppumeHeHnEe TPHU3HAKOB ACTUMOCTH enbix uncen: HOJ u 1 (]

HOKT]
88 |[[[IpumeHeHHEe TPHU3HAKOB AeTUMOCTH Ienbix yncen: HOJl u 1 [[1]

HOK]]




No Tema ypoka KonnuectBo wacon ‘ JHlata  ||[DnekTpoHHBIE UPPOBBIC
n/m Bcero|| Kontponsasie | [Ipaktuueckue || 13y TCHAA obpasoBatesbHbIe
paboTHI paboThI peCypehI
89 |[[TIpumeHeHHE MPHU3HAKOB ACTUMOCTH IEJIbIX YACEI: OCTATKH 110 1 [[1]
MOJyJH0] |
90 |[[TIppmeHEeHHEe TPU3HAKOB JACTMMOCTH IICIIBIX YUCEI: OCTATKH I10 1 [[1]
MOJTyJH0] |
91 |[[TIpuMeHeHHE MPHU3HAKOB ACTMMOCTH ICIIBIX YUCEI: AlTOPUTM 1 (1]
EBxnmpa st pemeHus 3a1a4 B UEJIbIX YHCIIAX | |
|92 H[[KOHTpoanaﬂ pabota: "Teopus nensix ynucen"]] 1 H H[[]]

3a/1a4y U3 pa3InYHBIX 00JIaCTel HAYKU U PEaIbHON KU3HH,
MHTEPIIPETALMS TOTYYEHHBIX PE3YJIbTATOB] |

93 |[[CucTema 1 COBOKYITHOCTh ypaBHEHHIA. PABHOCHIIbHBIC CHCTEMBI (1]
Y CUCTEMBI-CIICIICTBUSA| |

94 |[[Cuctema 1 COBOKYITHOCTb YpaBHEHHI. PaBHOCHIIBHBIE CHCTEMBI 1 (]
U CUCTEMBI-CIIECTBUA] |

95 |[[[OcHOBHBIE METO/IBI PEIICHHSI CHCTEM U COBOKYITHOCTEH 1 (1
palMOHATBHBIX YPaBHEHUH ||

96 |[[OcHOBHBIE METO/IBI PELICHUSI CUCTEM U 1 (1
COBOKYITHOCTEH HMppaIiOHAIbHBIX YPaBHEHMI] |

97 |[[[OcHOBHBIE METO/IBI PEIIEHHS CHCTEM U COBOKYITHOCTEH 1 (]
IIOKAa3aTeIbHBIX YPAaBHEHM] |

98 |[[OcHOBHBIE METOBI PELICHUS CUCTEM M COBOKYITHOCTEH 1 [[1]
MOKa3aTeIbHBIX YpaBHEHMI] |

99 |[[OcHOBHBIE METOBI PELICHUS CUCTEM H 1 [[1]
COBOKYITHOCTEH JIorapuMuU4eCcCKuX ypaBHEHUH ||

100 ||[[OcHOBHBIE METOBI PEIICHHUS CHCTEM U 1 (]
COBOKYITHOCTEH JIOrapu(MHUYECKUX ypaBHEHU ]

101|/[[TIpumeHEeHHE CUCTEM K PEIICHUI0 MaTeMaTHYECKUX 3aj1ay U 1 [[1]




No Tema ypoka KonnuectBo wacon ‘ Harta || DnekTpoHHbIe TUGPOBBIC
n/n Bcero|| Kontponbnsie || [Ipaktuyeckue || 13Y1CHAA obpazoBatelbHbIe
paboTHI paboThI peCypehI

102|[[[IpumeHeHHE CHCTEM K PEIICHUI0 MAaTEeMaTHYECKUX 3aj1ad u 1 (]

3aj1a4 U3 Pa3IMYHbIX 00JaCTei HAYKU M PeabHON JKU3HH,

HMHTEPIpETaIHs MOJTyYCHHBIX Pe3yJIbTaToB] |
103||[[[IpuMeHeHE HEPABEHCTB K PELICHHIO MAaTEMAaTHYECKHX 3amad u | 1 (1]

3aJ1a4 U3 pa3IM4HbIX 00JaCTe HayKU U pealbHOMN KU3HH,

UHTEPIIPETAINS TTOJTYUYCHHBIX PE3yIbTaTORB]]
104 |/[[KonTponbHas padoTa: "CrcTeMbl palliOHATbHBIX, 1 1 (1

UPPALUOHATIBHBIX TTOKA3aTEIbHBIX U JIOrapu(pMHUCCKUX

ypaBHeHUI" |]
|105 H[[PaHI/IOHaJIBHBIe ypaBHEHHMsI C TTapaMeTpaMu | | H 1 H H H H[[]] ‘
|106 H[[PaHI/IOHaJ'IBHI)Ie HEPaBEHCTBA C IapaMeTpamHu]] H 1 H H H H[[]] ‘
|107 H[[PaIII/IOHaJ'IBHI)Ie CHCTEMBI C ITapaMeTpamMu || H 1 H H H H[[]] ‘
|1O8H[[I/IppauHOHaﬂmee ypaBHEHHsI, HEPABEHCTBA C IapaMeTpamMu|] H 1 H H H H[[]] ‘
|109 H[[I/IppaI_II/IOHaJIBHBIe CHCTEMBI C TapaMeTpamMHu]] H 1 H H H H[[]] ‘
|110 H[[HOKa3aTeJILHLIe ypaBHEHWsI, HEPABEHCTBA C ITapaMeTpamu | | H 1 H H H H[[]] ‘
|111 H[[HOKa3aTeJILHLIe CHCTEMBI C ITapaMeTpamMHu || H 1 H H H H[[]] ‘
|112 H[[Horapmi)MquCKHe ypaBHEHUsI, HEPABEHCTBA C IapaMeTpamMu]] H 1 H H H H[[]] ‘
|113 H[[Horapmi)MquCKHe CHCTEMBI C ITapaMeTpamMu || H 1 H H H H[[]] ‘
|114 H[[TpI/IFOHOMeTqueCKI/Ie ypaBHEHHUS ¢ TapameTpamu| | H 1 H H H H[[]] ‘
|115 H[[TpI/IFOHOMCTpI/I‘{eCKI/Ie HEPABEHCTBA C NapaMeTpamHu]] H 1 H H H H[[]] ‘
|116H[[TpI/IFOHOMCTpI/I‘{eCKI/Ie CUCTEMBI C IapameTpamu| ] H 1 H H H H[[]] ‘
117 ||[[TIocTpoeHue U Hccae0BaHNe MAaTEMAaTUYECKUX MOJIeNei 1 [[1]

peabHBIX CUTYallMi C MOMOILbIO YPAaBHEHUH C MapaMeTpaMH | |




No Tema ypoka KonnuectBo wacon ‘ Harta || DnekTpoHHbIe TUGPOBBIC
n/m Bcero|| Kontponsasie | [Ipaktuueckue || 13y TCHAA obpasoBatesbHbIe
paboTHI paboThI peCypehI

118 ||[[TIocTpoeHue U HCCIeI0BaHNE MATEMATUYECKUX MOJIeNIeiH 1 [[1]
pEabHBIX CUTYAIUi C IOMOIIIBI0 CHCTEM YPaBHEHHU ¢
napamerpamu| |

119|[[[TTocTpoeHHEe U HCCAEIOBAHME MATEMATHUECKUX MOIEIIEi 1 (1]
peaNbHBIX CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN C
napaMmeTpamu]|

|120 |[[KOHTponLHaﬂ pabora: "3amauu ¢ mapamerpamu' ] 1 H H[[]]

121|/[[TToBTOpEHUE, 0O0OIICHNE, CHCTEMATU3AIIUS 3HAHMIA (1]
"VpaBuenus'"]|

122|[[[TToBTOpEeHuE, 0000IICHNE, CUCTEMATU3AIUs 3HAHHA: 1 (1
"VpaBuenus'"]|

123 |[[TIoBTOpeHHE, 000OIICHNE, CHCTEMATH3AIUS 3HAHUH: 1 [[1]
"YpaBHenust. CucteMbl ypaBHEHHUN ' |]

124|[[TToBTOpeHue, 0000IICHNE, CUCTEMATU3AIUs 3HAHHIA: 1 (1
"HepaBenctBa'"]]

125|[[[TToBTOpEHuUE, 0000IICHNE, CUCTEMATH3AIUS 3HAHHIA: 1 (1
"HepaBenctBa'"]|

126 ||[[[ToBTOpeHuE, 0000IICHNE, CHCTEMATH3aIUs 3HAHHA: 1 (]
"Hepasenctpa'"]|

127 ||[[TIoBTOpeHue, 0000IIeHIE, CUCTEMATH3AIUS 3HAHUH: 1 [[1]
"[IpousBonHas u e€ nprumeHenue" ||

128 |[[TIloBTOpeHuE, 0000IIEHIE, CUCTEMATH3AIUS 3HAHUH: 1 [[1]
"[IpousBonHas u e€ nprumenenue" ||

129 ||[[TIoBTOpEHHE, 0000IIeHUE, CHCTEMATH3AIINs 3HAHUI: 1 (]
"[IpousBonHas u €€ npuMmeHexue" ||




No Tema ypoka KonnuectBo wacon ‘ Harta || DnekTpoHHbIe TUGPOBBIC
n/m Bcero|| Kontponsasie | [Ipaktuueckue || 13y TCHAA obpasoBatesbHbIe
paboTHI paboThI peCypehI

130 ||[[TIoBTOpeHue, 0000IIeH e, CUcTeMaTH3aIus 3HaHuil: "MHTerpan 1 [[1]

U ero npuMeHneHue" ||
131 |[[TIoBTOpEeHHE, 000OIICHHE, CHCTEMATH3AIUS 3HAHUH: 1 [[1]

"dyukuun"]]
132|[[[TToBTOpEHUE, 000OIICHNE, CHCTEMATH3AIIUS 3HAHMIA 1 (1]

"Oyukuun" ||
133|[[TIoBTOpeHHE, 000OIICHNE, CHCTEMATH3AIUS 3HAHUH: 1 [[1]

"dyukuun"]]
|134 H[[I/ITOFOBas[ KOHTpOJIbHAsI paboTa]] H 1 H H H H[[]] ‘
|135 H[[I/ITOFOBas[ KOHTpOJIbHAst pabora]] H 1 H H H H[[]] ‘
|136 H[[HOBTOpeHHe, 0000111eH1e, cCCTeMaTU3allMs 3HaHHH] ] H 1 H H H H[[]] ‘
IOBILIEE KOJIMYECTBO YACOB ITO ITPOTPAMME | 136 | 10 [ 0 [ [ |




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

* MaremaTtuka: anreOpa W Hadalla MaTEeMaTHYECKOrO aHaimu3a, reomMerpusi. Airedpa u
Hayayia MmaTemaTudeckoro ananusa, 10 knacce/ Komsrun F0.M., TkaueBa M.B., ®enopora H.E. u
npyrue, AkuronepHoe oomectBo «M3narenpctBo «lIpocBemienne

* MaremaTtuka: anrebpa U Hayalla MaTeMaTHYeCKOrO aHaiu3a, reomerpusi. Anredpa u
Havaja MaTeMaTuueckoro ananmsa, 11 kiacc/ Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemienue

* MaremaTtuka: anreOpa W Hadalla MaTEeMaTHYECKOTO aHaimW3a, reoMeTpus. Anredpa u
Havajia MateMatuyeckoro anannsa, 11 knacc/ Hukonbckuit C.M., IloranoB M.K., Pemernnkon
H.H. u npyrue, Axunonepnoe oouectBo «M3narenscrBo «IIpocsemenue»

* Marematuka: anrebpa M Hayajlla MaTeMaTHYeCKOro aHaiu3a, reomerpusi. Anredpa u
Hadaya MareMarnyeckoro anamnsa, 10 kmacc/ Hukonsckuit C.M., IloramoB M.K., Pemernukos
H.H. u npyrue, Axunonepnoe o6mectBo «M3natensctBo «IIpocBemenue»

* MaremaTuka: aireOpa ¥ Havajla MaTeMaTHUYECKOro aHaiu3a, reoMeTpus. Anrebpa u
Hayajla MaTeMaTH4IecKoro ananusa (B 2 yactsax), 10 kimace/ Yacte 1: Mopakosuy A.I'., CemeHoB
I1.B.; Yacts 2: Mopaxosuu A.I'. u npyrue; nox penaxiueit Mopakosuua A.I'., OOmecTBo ¢
orpann4yeHHol oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* MaremaTuka: ajreOpa ¥ Havajla MaTeMaTHUYeCKOro aHaiu3a, reoMeTpus. Anrebpa u
Hayajla MaTeMaTU4YecKoro aHanmsa (B 2 yactsax), 11 kimacc/ Yacte 1: Mopakosuy A.I'., CemeHoB
I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; nox penakiueit Mopakosuua A.I'., OOmecTBo ¢
orpann4yeHHol oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI JJISA YUUTEJIS

1. Anrebpa m Havana aHanmm3a: ydeOHuk st 10 kimaccoB o0mieoOpa3oBaTelbHBIX
yupexxaeHuit; 6a3oBblil 1 yriry0néHuslii ypoenb;M.: IIpocBemenue, 2020 r. / FO.M. Komnsrus,
M.B. TkauéBa, H.E. ®enoposa, M.U. [11aOyHuH.

2. Anrebpa u Hayana aHanu3a: y4eOHMK /uia 11 kimacca oOmieoOpa3zoBaTenbHBIX
yupexieHui (0a30BbIil 1 mpodunbHbIA ypoBeHs) - M.: IIpocsemienue, 2020 r.

1. CoOopuuk pabouux mnporpamMm no marematnke k YMK: IO.M. Komsarun, M.B.
Txauésa, H.E. ®enoposa u apyrue. - /

2. AunreOpa u Havana aHanusa. 11 xiacc: Iloypounsle muiansl (no yueOHuky IHILA.
Amumosa u ap.).ABtrop-coctasurens ['.W. I'puropsesa. - Bonrorpaza: Yuurens, 2004 r. /

3. KonTtponbHO-U3MepuTenpHble MaTepuansl. AnreOpa U Havana aHanuza: 11 kiacc.
Cocrasutens A.H. Pypykusn. - M.: Bako, 2011 r. /

4. B.b. HekpacoB. Bcs mkonbHas maremaruka. Camoe HeoOxoanmoe. YdeOHOe
nocobue 11t 6a30B0i 1 mpodunpHO mikossl. - Cno: CMUO Ilpecce, 2011 1./

5. C.M. CaaksHn, B.®. Byty3os. U3yuenue reomerpun B 10-11 knaccax: Meroandeckue
pexomeHaanuu K yueoHuky. Kuura ans yuurens. — M.: IIpocsemenue, 2019 r.

6. b.I'.3uB. Tectsl no anredpe u Havanam ananuza ais 10-11 xmaccos.- Cno: CMHO
ITpecc,2002

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBlI CETH
HUHTEPHET
Bub6auorexa IIOK https://m.edsoo.ru/863f8b56

Kpurtepuu onieHuBaHus KOHTPOJIBHBIX padoT:
OtMmeTKa «5» CTaBUTCS, €CIIH:

> paboTa BBINOJIHEHA TOTHOCTHIO;
> B JIOTHUECKUX PACCYKICHUSIX U 00OCHOBAHUU PEIICHUS HET MPOOEIOB 1 OINOOK;


https://m.edsoo.ru/863f8b56

> pElIeHNE HE COJEPKUT HEBEPHBIX MAaTEMATUUYECKUX YTBEP)KIECHUH (BO3MOKHA
OJTHA HETOYHOCTh, ONKCKA, KOTOpas HE SBISETCS CIICJCTBHEM HE3HAHHS WM HETIOHUMAHUS
y4eOHOro Marepuana).

OTtMeTKa «4» CTaBUTCS B CICIYIOIIUX CITydasx:

> paboTa BBIMOJHEHA MMOJTHOCTHIO, HO 00OCHOBAHUS IIaroB PEIICHUs HEA0CTATOYHBI
(ecnmmymeHre 000CHOBBIBAThH PACCYKICHUS HE SBIISTIOCH CIICIIUAIBHBIM 00BEKTOM IIPOBEPKH );
> JOMYIIEHbl OJHA OIMMOKa WJIM eCTh JBa — TPU HEI04éTra B BBIKIAIKAX,

PUCYHKaX WYepTekax WiH rpadukax (eciu TH BUABI pabOT HE SBISUIACH CIICIIUATBHBIM 00 EKTOM
MIPOBEPKH );

> BBITIOJIHEHO 0€3 HEeJI0UETOB HE MEHEE TPEX YETBEPTHIX 3aJaHU.
OTtMeTka «3» CTaBUTCS, €CIIU:
> JOMyIIeHo 0oJiee OHON OMMOKHU WM O0JIee IBYX — TPEX HEJ0UETOB B BBIKJIAIKAX,

yepTekax WM Tpadukax, HO oOydJaromuics o0nagaer o0sA3aTeIbHBIMA YMEHUSIMH TIO0
npoBepseMonTeMe,

> 0€3 HEeJI0UETOB BHINIOJIHEHO HE MEHEE IMOJIOBUHBI PAOOTHI.
OTMmeTKa «2» CTaBUTCS, ECIIHU:
> JIOTMYIIEHbI CYIIECTBEHHbIC OMIMOKH, MOKa3aBIIME, YTO y4Yalluics He 00iaaaer

00s13aTeIbHBIMU YMCHUAMU 110 HaHHOfI TEME B MOJHOU MEPE;
> IMPaBHUJILHO BBIITIOJIHCHO MCHEC IMOJIOBUHBI pa60TI)I.



