


HOACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma y4eOHOro Kypca «Anredpa ¥ Haudania MaTeMaTHUYeCKOTO aHAIH3a»
6azoBoro yposus anst obyuarommxcs 10 —11 kmaccoB paspadorana Ha ocHOBe PenepaibHOTrO
roOCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIApTa cpemHero odmero oOpa3oBaHUS, ¢ yUETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHMA, MPEOBSBISEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHUIO, U
TpagMUUil POCCHIiCKOrOo oOpa3oBaHus. Peanu3auusi mporpamMmbl  OOeCreuMBAeT OBJAJCHUE
KJIIFOUEBBIMU KOMIICTCHUHUAMHU, COCTABJIAOIIUMMHU OCHOBY IJIA CaMOPAa3BUTHUSA U HEMPEPBIBHOT'O
00pa3oBaHusi, LEJOCTHOCTb OOIIEKYJIbTYPHOIO, JMYHOCTHOIO M TMO3HABATEIHLHOTO Pa3BUTHSI
JMYHOCTH OOYUAIOIIIXCS.

OEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHUECKOrO aHAIM3a» SIBJSIETCS OOHMM U3 HauOojee
3HAYUMBIX B TPOTrpaMMe CTapIued MIKOJbI, TMOCKOJIbKY, C OJHOH CTOPOHBI, OH oOecreynBaeT
MHCTPYMEHTAIbHYI 0a3y Ul M3Y4EHHUs BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrou
CTOPOHBI, (OPMHPYET JIOrHUECKOe W aOCTPAKTHOE MBIILICHHE YYalIUXCsi Ha YPOBHE,
HEOOXOIMMOM IJI OCBOCHHSI KyPCOB MH(OPMATHKH, OOIIECTBO3HAHMUS, HCTOPHH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca ydaiquecst OBJIaAeBaI0OT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HAYKH,
KOTOpast GOPMYJIMPYET CBOM AOCTHKEHHSI B MaTeMaTH4eCKOi popme.

Kypc anrebpsl 1 Ha4aa MaTEMaTUYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY UISl YCIICLITHOTO
OBJIAZICHUSI 3aKOHAMH (PU3UKH, XHUMUH, OWOJIOTHH, TIOHUMAaHUS OCHOBHBIX TEHACHLUH
SKOHOMUKH U OOIIECTBEHHOW *XKM3HH, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX U(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOH JKM3HU. B TOXKE
BpeMsl OBJIQJICHHE aOCTPAKTHBIMH W JIOTUYECKU CTPOTMMU MAaTEMATHUYECKUMH KOHCTPYKLHSIMH
pa3BUBAET YMEHHE HAXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPXKACHUS,
UCTIOJIB30BaTh O0OOINEHHEe M KOHKPETHU3ALMI0, a0CTparupoBaHHE M AHAJIOTHIO, (OPMHPYET
KpPEaTUBHOE W KPUTHUECKOE MbIILIeHHe. B xone n3yueHus ainreOpel 1 Hadajl MaTeMaTHIECKOTO
aHamM3a B CTapIIEH ILIKOJIE y4YaIluecsl TMOJyYarOT HOBBIH ONBIT PEIICHUS MPHUKJIAAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOSHUST ~MaTEeMaTHYeCKHMX  MOJAENeH pealbHbIX CUTyalMid U
UHTEPIPETAllMd TIOJYYEHHBIX pELICHWH, 3HAKOMATCS C TpPUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B MPHUpOJE, HAyKE W B HCKYCCTBE, C BBIIAIOLIUMHCS MaTEMaTHYECKHMHU
OTKPBITHAMH U UX aBTOPAMH.

Kypc obnamaer 3HAYMTENBHBIM BOCIUTATEIBHBIM TOTEHIMAJIOM, KOTOPBIA peann3yercs
Kak depe3 yueOHbII MaTepuas, CrocoOCTBYIOMHI (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS,
TaKk U dYepe3 cCrenupuky y4eOHOU IesTeNbHOCTH, TpeOyromeld CaMOCTOSITENIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTENIbHOW KOHLEHTPAUWW BHHUMAHHMA H  OTBETCTBEHHOCTH 32
MOJIYy4ECHHBIN pe3ysbTar.

B ocHoBe meroamkm oOydeHust anrebpe M HadajlaM MaTEMAaTHYECKOrO aHAJIHM3a JIEXKUT
AeSATEeIbHOCTHBIN MPUHLUI O0yYEHMS.

Crpykrypa Kypca « Anredpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a» BKIIOYAET CIEAYIOLINE
COZepKaTebHO-METOANYeCKHe JUHUK, «Uucna W BblUUCIHCHUS», «DYHKUMM U TpaduKH»,
«YpaBHeHUsI U HepaBeHCTBa», «Hauanma mMaTemarndeckoro aHanusay, «MHOKECTBA U JIOTHKAY.
Bce ocHOBHBIE cOnmEpKaTENbHO-METOANYECKHE JIMHUM W3Y4aroTCsd Ha MPOTSDKEHUH IBYX JIET
oOy4eHHs B CTapIIel MIKOJIE, €CTECTBEHHO MOMOJHS IPYr Apyra M TMOCTENEHHO HACBILIAsICh
HOBbIMH TeMaMu M paszgenamu. JIaHHBIH Kypc SIBJISIETCS MHTETPATHBHBIM, MOCKOJbKY
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obpenuHsier B cede comepikaHWe HECKOJBKHMX MAaTeMaTHYeCKUX JUCLHUIUIMH: anredpa,
TPUTOHOMETPUS, MaTeMaTUYECKUI aHau3, Teopust MHOXecTB U Jip. ITo mepe Toro kak ydaiuecs
OBJIAZICBAIOT BCE OoJiee IMUPOKMM MATEMATHUECKHUM ammapaTtoM, Yy HHUX IOCIEA0BATEIbHO
dopMupyeTcsi U COBEPLICHCTBYETCS YMEHHE CTPOMTb MAaTeMaTHYECKYIH0 MOJENb pPealbHON
CUTYalliu, NMPUMEHSTh 3HAHUS, TMOJyYeHHbIe B Kypce «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaM3a», ISl PEIIeHUs] CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MAaTeMaTHYECKOHW 3ajadu, a
3aTeM MHTepHPETUPOBATh MOJYUEHHbIN pe3ybTar.

CopepxarenbHo-MeToauueckass  JUHMS  «Yucna W BBIUMCIEHUS»  3aBepluaeT
(bopMUpOBaHHE HABHIKOB HCIOJNB30BAHUS NEHCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HA4YaTo B
OCHOBHOH mIKojie. B crapiieil mkosne ocoboe BHUMaHuE ynensercss (GOPMUPOBAHUIO MPOYHBIX
BBIYHCITUTENIbHBIX HABBIKOB, BKJIIOYAIOMUX B Ce0sl MCIMOJIb30BAHHME PA3IMYHBIX (POPM 3amucCH
NEMCTBUTENIBHOTO YMCIA, YMEHHME pPAalMOHAJIbHO BBIMOJHATH MAEHCTBHS C HUMH, JAeNaThb
NPUKHUIKY, OLEHUBaTh pe3yiprar. OOydaromuecss TMOJIyYalOT HABBIKA MPUONMKEHHBIX
BBIYHCJICHUH, BBITIOJIHEHUS] NEWCTBUH C YHUCIaMH, 3alMUCAHHBIMU B CTaHOAPTHOH (Qopme,
HCTIOJIb30BAHUS MATEMATHUYECKIX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAXKEHUH.

Jluaust «YpaBHEHUS W HEPABEHCTBA» peaIM3yeTcsi Ha MPOTSUDKEHUHM BCEro OOydeHus B
CTaplied MIKOJe, MOCKOJbKY B KaXIOM pasfene MNpOorpaMMbl MPEIyCMOTPEHO peLIeHue
COOTBETCTBYIOIUX 3aaa4. O0yJaromuecst OBJIaIeBAOT Pa3IMYHbIMUA METOIAMH PEIIECHUS LETIbIX,
PAIMOHAIBHBIX, UPPAIMOHATBHBIX, TIOKA3aTEeNIbHBIX, JOrapu(pMUUeCKHX U TPUTOHOMETPHUECKUX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. [loyueHHble yMEHUs NCIIOJIB3YIOTCS NPU UCCIIeI0BAaHNUN
(YHKUMH C TOMOIUBIO MPOW3BOMHOM, PEIIEHHH MPHUKJIAAHBIX 337a4d W 3a7a4 Ha HaXOXXACHUE
HauOOJBIINX U HAMMEHBINUX 3HaYeHUi QyHKuU. JlaHHas comep:KkaTeNbHasl IMHUS BKITIOYAET B
cebs1 Takke (popMHpOBaHHWE YMEHUH BBINOJHATHL pacuéTel No (opmynam, mpeobpa3oBaHUs
LEJIbIX, PALHOHANBHBIX, HPPALUOHANBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHUN, a TaKXKe
BBIPAXKEHUH, COAepKalNX creneHu u Jyorapudmel. braromaps usyuenmto anreOpandeckoro
MarepHuaa MpOUCXOAUT JaJbHEHIIee PasBUTHE aTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKH NEIYKTHUBHBIX PACCYXKACHHH, pPabOThHl ¢ CHMBOJbHBIMU
¢dbopMamu, mpencTaBieHNsI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUIE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraet 3gppexTHBHbIE HHCTPYMEHTBI JIs1 PELISHHS MPAKTHUECKUX U €CTECTBEHHO-
Hay4HBIX 33/1a4, HarJsiAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepsxaTenpHO-MeTOAMYECKasT TUHUST « DYHKIUH U rpa@UKM» TECHO TNEPEIUIeTaeTCs C
OPYTUMHU JIMHMSIMH Kypca, IOCKOJbKY B KAaKOM-TO CMBICIE 3a4a€T IMOCJIENOBATENbHOCTD
U3ydeHUss Marepuana. M3ydeHWe CTENMeHHOW, TOKa3aTeNbHOW, JiorapupMu4eckod u
TPUTOHOMETPUYECKNX (PYHKIMIA, MX CBOWCTB W rpadukoB, UCHOJNb30BaHUE (YHKUIUN s
peweHust 3amad M3 APYrUX Y4eOHBIX MPEIMETOB U PEAJbHOW KU3HH TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAIM30M, TaK M C PELIEHHEM YpPaBHEHHH U HepaBeHCTB. IIpu sTom Oonbmioe
BHUMaHUE yaensiercs (OPMUPOBAHUIO YMEHHs BbIpaxkaTb (POPMyJIaMU 3aBHCHMOCTH MEKIY
pPa3IMYHBIMU BEJUYMHAMH, WCCIIEAOBATh MOJY4YeHHbIE (YHKIUU, CTPOUTh UX Trpaduku.
Marepuan 3ToM conep)kaTelbHON JMHUM HalleleH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIFOIMX ~ BBIPAKATh 3aBHUCHUMOCTH MEXKIY BEJIMYMHAMH B pasiuyHOH  (opme:
aHAUTHYECKOH, rpadudeckoii u cnoBecHoll. Ero wm3ydeHue cmnocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIJIGHUs, CIOCOOHOCTH K OOOOIIEHMIO W KOHKPETH3alWH,
HCIIOJIb30BAHUIO AHAJIOTHI.

CopnepxarenbHas nuHusa «Hadana maremMaTuueckoro aHajiu3a» MO3BOJISIET CYILECTBEHHO
pPacCIIUPUTh KPYT KaK MaTEMATHYECKHX, TaK U MPUKJIAIHBIX 33/1a4, TOCTYIHBIX OOYYAIOIUMCS, Y
KOTOPBIX MOSIBJISIETCS] BO3MOYKHOCTh UCCJICIOBATh U CTPOUTH Ipaduku (PYHKIIUH, ONPEAeIsiTE UX
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HauOOJbIINEe ¥ HAUMEHBIINE 3HAQYCHHA, BBIYUCIATH IJIOIIAOH (1)I/Il"yp 1 OOBEMEI TCJI, HAXOOUTDb
CKOPOCTH M YyCKOpeHHsi mpoueccoB. JlaHHas conep:kaTeNibHas JIMHHS OTKPbIBAET HOBBIE
BO3MOXHOCTH TMOCTPOCHUA MATEMATHYCCKHUX MOI[eJ'IefI PE€aIbHBIX CI/ITyaL[I/IfI, HaXOXACHUA
HAUJy4YIIeTO PCHICHUA B MPUKIAAHBIX, B TOM YHUCJIC COLUUAJIbBHO-5KOHOMHNYECCKHX, 3adavax.
3HaKOMCTBO C OCHOBaMH MaT€MaTHHYECKOTO aHalIN3a CIOCOOCTBYET Pa3BHUTHIO abCTPAaKTHOTO,
(OpMaNbHO-JIOTMUYECKOTO U KPEATHBHOTO MBIIJICHHUS, (POPMHUPOBAHUIO YMEHUH pPacro3HaBATh
NPOSIBJICHUS] 3aKOHOB MATEMAaTHKU B HayKe, TEXHHKe U UCKyccTBe. OOydaromimecs: y3HaWT O
BBIOAOIIUXCSA PE3YJIbTAaTaXx, IMOJYYCHHBIX B XOAC PA3BUTUA MATCMATHUKU KaK HAYKHU, U HX
aBTOpax.

COHep)KaTeJ'IbHO-MeTOI[I/ILIeCKaﬂ JmuHus « MHOXKeCTBa W JIOTHUKA» B OCHOBHOM IIOCBAIICHA
SJIEMCHTAM TCOPHUU MHOXKECCTB. TeOpeTI/IKO-MHO}KeCTBeHHbIe NPEACTABJICHUS MPOHU3bIBAOT BECH
KypC IIKOJbHOW MAaTEeMATHKHU U TPeUIararoT Haubojiee YHUBEPCATbHBIN S3bIK, OObEIUHSOIIHIA
BCC pa3aciibl MaT€MaTHUKU U eé HpI/IHO}KeHHfI, OHH CBA3BIBAKOT pPa3HbIC MATCMATUYCCKUEC
AUCHUIIJIMHBI B €OHMHOE LIEJIOC. HOBTOMy BAXHO OaThb BO3MOXHOCTL INKOJBHUKY IMOHUMATb
TeOpeTI/IKO-MHO}KeCTBeHHbeI SA3BIK COBpeMeHHOfI MATEMATUKKU W HCIIOJB30BATH €10 IJIA
BbIPAXKCHHA CBOUX MBICITEH.

B kypce «Anre0pa u Havajga MaTeMaTHYECKOrO aHAJIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYEeCKOTO MOJICIIMPOBAHUS, KOTOPbIE NMPH3BaHBI CPOPMHPOBATH HABBIKM IMOCTPOCHUS
Mozenell pealbHbIX CUTYaLMi, UCCISNOBAHNS 3TUX MOJENeH C MOMOIIBIO ammapara anredpbl u
MAaTEMATUYCCKOTO aHaJIM3a W UHTCPHPETALIMU TIOJYUCHHBIX PE3YJIbTATOB. Takue 3a1aHusA
BIUIETEHBl B KAXABIM M3 Pa3fesioB MPOrpaMMbl, MOCKOJBKY BECh MaTepHal Kypca LIUPOKO
HUCIOJIB3YETCA IJIA PCIICHUA MPUKIIAAHBIX 3a4a4. HpI/I pemICHNN PEATBHBIX MPAKTUYCCKUX 3adav
yyalquecs  pa3BUBAIOT  HAONMIOAATENbHOCTb,  yYMEHHE  HAaXOAUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIB30BATh AHAJIOTHIO, O00O0OINAaTh M KOHKPETH3MPOBATH MpoOIIeMy.
I[eﬂTeJ'IbHOCTb 10 q)OpMI/IpOBaHI/II'O HAaBBIKOB PEIICHUA MPUKIIAAHBIX 3adad OPTraHU3YyCTCA B
npolecce N3yueHHs BCeX TeM Kypca « Anrebpa 1 Hauajla MaTeMaTHIeCKOTO aHAIH3a.

Hopmamuensie 0okymenmot

1) ®epepanpHblii  3akoH «0O0  oOpa3zoBaHHH B Poccuiickoii ®denepanum»  OT
29.12.2012 Ne 273-®3 (¢ u3MeHeHUsIMU B JOTIOJNHEHUIMU OT 24.09.2022 Ne 371-D3);

2) Ilpukaz3 MunucrepctBa mnpocsemiennss PO ot 12.08.2022 Ne 732 «O BHeceHHH
U3MEHeHHH B (heaepasibHbIi roCcynapCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT CPEIHErO
obmeroo0pa3oBaHusi, YTBEPXKACHHBIA NMpUKa3oM MuHuctepcTBa mpocselienuss P@ ot
17.05.2012 Ne 413»;

3) denepanpHas oOpa3oBaTeNbHAsl MpOrpaMma cpeaHero odmero oOpaszoBaHus (manee —
@OIT COQO), yrBepkmeHHass TpukKa3oM MUHHUCTEPCTBA TNpocBemeHus Poccuiickoit
Deneparun ot 18.05.2023 Ne 371 «O6 yrBepxnenuu ¢enepanbHoil 00pa3oBaTeIbHOM
NpOrpaMMBbl cpenHero odmiero odpasosanusy (3apeructpuposan 12.07.2023 Ne 74228);

4) Canwnrapubie npasuia CII 2.4.3648-20 «CaHUTapHO-3MUAEMHOJIOTHYECKHE TPeOOBaHUS
K OpraHu3alMsM BOCIUTaHUS M OOYYEHHUs, OTHbIXa W O3JOPOBJICHUS [JeTed W
MOJIOAEKW»,  YTBEP)KIAEHHBIX  IOCTAHOBJEHHEM  [JlaBHOrO  rocCyAdapCTBEHHOIO
canutapHoro Bpauda Poccutickoit @enepaunu ot 28.09.2020 Ne28 (nanee — CII 2.4.3648-
20);

5) Canwurapubie mpaswia U Hopmbl CanlluH 1.2.3685-21 «'urneHudeckrie HOPMATUBBI U
TpeboBanus k obecnedueHuto Oe3omacHOCTH u (Wim) OE3BPENHOCTH JUISl YeOBEKa
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¢dakTOopoB  cpempl  OOWTaHUS»,  YTBEPIKIEHHBIX  IOCTAHOBJICHHEM | J1aBHOTO
rOCYJapCTBEHHOIrO0 caHuTapHoro Bpaua Poccuiickoit ®@enepaunu ot 28.01.2021 Ne2
(mnanee - CanlluH 1.2.3685- 21);

6) Ycras MBOY COIII Ne 21 r. Canbcka;

7) Tonoxxenue o padounx nporpammax MbOY COII Ne 21 r. Canbcka,

8) Kanennapueiii yueOHbIl rpaduk Ha 2023-2024 yueOHbIii rog;

9) Pacnucanue ypokos Ha 2023-2024 y4eOHbIii roz.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IVIAHE

B yueOHOM mutaHe Ha U3ydeHue Kypca airedpbl U Hadall MaTeMaTHYeCKOro aHain3a Ha 6a30BOM
YPOBHE OTBOAUTCS 2 yaca B Hezelo B 10 kiacce.

COAEPKAHUE YYEBHOT' O KYPCA
10 KUIACC

Yucsia 1 BLIYHCICHHS

Paunonaneabie yncna. OObIKHOBEHHBIE U ECITHYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue apodbu.  ApudmMeruueckue Omnepauud € PalMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHUH. [lpumeneHue npoOeil M MPOIEHTOB ISl PEIICHUS
MIPUKJIAAHBIX 337124 U3 PA3JIMYHBIX OTPACiIe 3HAHUN U PEaJbHON KU3HMU.

JleiicTBuTeNnbHBIC YUCHTa. PalioHaNbHBIE M MPpAaLUOHATbHBIE YHcia. Apudmerndeckne
orepanuy ¢ IeHCTBUTEIbHBIME YucaaMu. [IpuOmkéHnable BBIYUCICHUS, TPaBUIa OKPYTIICHUS,
MIPUKHUKA U OLIEHKA PE3yJIbTaTa BEIYUCIECHUMN.

Crenenp ¢ uensiM mokazareneMm. CraHpmapTHas gopma 3amiucu AEHCTBUTENBHOTO YHCIHA.
UcnonpzoBanne mnoaxonsdmed (OpMbI 3alUCH  ACHCTBUTENBHBIX YHCET U PELICHUs
MPAKTUYECKUX 33724 U NPEICTABICHUs JaHHBIX.

Apudpmernueckuii KOpeHb HATypambHOW cremeHd. JleHcTBus ¢  apupMeTHIeCKuMHU
KOPHSIMH HAaTyPaJIbHON CTENEHU.

CuHycC, KOCUHYC U TaHI€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHUCJIOBOTO apryMEHTA.

YpaBHEeHHUS M HEPABEHCTBA

ToxnecTBa 1 TOXKAECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHHUH. (OCHOBHbBIE TPUTOHOMETPUYECKHE
bopMybL.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, peuieHue HepaBeHCTBA. Meron
UHTEPBAJIOB.

Pemenne nensix 1 ApoOHO-paLMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNH U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU.

Ilpumenenne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEeMAaTUYECKUX 3a7ad WM 3a7a4 W3
pa3nuYHBIX 00JacTell HAYKH U PeabHOM JKU3HHL.

DyHKIUH U rpagHuKH

Oynkius, cnocodsl 3ananust Gynkunu. I'padux Gynkumnn. Bzanmuo oOpaTHbie PyHKIHH.
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Ob6nactp ompeneneHust 1 MHOXKeCTBO 3HaueHni ¢pyHkuuu. Hymu yrkmun. ITpomexyTku
3HAKOIMOCTOSTHCTBA. YETHBIE U HEUETHBIC (PYHKLIUH.

CrenenHass (QyHKIMS C HAaTypaJbHbIM M LeJbIM MokasareneMm. E€ coiicTBa u rpaduk.
CroiicTBa u rpadmk KOpHs #-0i CTETICHU.

TpuroHomeTpudeckass OKpPYKHOCTb, OIpPENEeNIeHHe TPUTOHOMETPHUYECKUX  (PYyHKIIHIA
YHUCJIOBOIO apryMeHTa.

Hauajna MaTeMaTH4€CKOro aHAIH3a

IlocnenoBaTenpHOCTH,  COCOOBI  3afaHUsl  IIOCJIEAOBATENBHOCTEH.  MOHOTOHHBIE
MOCJIEAOBATEIbHOCTH.

Apudpmernueckass U TreoOMeTpuuUeckas nporpeccud. beckoHeuHo — yObiBaromas
reomerpuueckas nporpeccust. Cymma OeCKOHEYHO yOBbIBAIOIEH reOMeTPUYECKON MPOrPEeCcCHH.
dopmMyna CIOXHBIX NPOLEHTOB. Mcnosnb30BaHne MPOrpeccuu [Uisl PELIeHUs peajbHbIX 3aaad
MIPUKIAAHOTO Xapakrepa.

MHoxkecTBAa H JIOTHKA

MHoxecTBO, onepauuu Haa MHokecTBaMu. Jluarpammsbl Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOXKECTBEHHOTO alnapara Ijisi ONMUCAHUS PEATbHBIX MPOLIECCOB U SBJICHUM, NPH
peLIeHnH 3a7a4 U3 APYTUX y4eOHBIX PEAMETOB.

Omnpenenenue, Teopema, CIeICTBHE, TOKA3aTEIbCTBO.

IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoeHune y4yeOHOro mpeamera «MaremaTnka» TOJDKHO OOECIEYHBATH NOCTIKEHHE HA
ypOBHE cpenHero oOmero oOpa3oBaHHs CIENYIOUIUX JMYHOCTHBIX, METanpeAMETHBIX U
NPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS IMPOrpamMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BoCIUTaHUE!

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMU OOy4aroIlerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'O WJIEHa POCCHHCKOrO OOIIECTBa, MPENCTaBJIEHHEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKLUMOHUPOBAHUS PA3JUYHBIX CTPYKTYp, SBICHHH, MpPOLEAYp TPaKAAHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLMAJIBHBIMH HWHCTHTYTaMH B
COOTBETCTBUH C UX (PYHKUUSAMHU 1 HA3HAYECHHEM.

ITarpuoTnyeckoe BOCIUTAHUE:

cpOPMHUPOBAHHOCTBIO POCCHICKON IPa’KTaHCKOW MIEHTHYHOCTH, YBAKEHHS K MPOLLIOMY
U HACTOSILEMY POCCHMCKON MaTeMaTHUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXXKEHUSIM
POCCHUICKUX MAaT€MaTUKOB M POCCHUICKOW MAaTEMaTUYECKON WLIKOJBL, K HMCIOJIb30BAHUIO 3THUX
IOCTH)KEHUH B PYTUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHMEM [IYXOBHBIX LEHHOCTEH pPOCCHIICKOro Hapoaa, chOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEIEHHUs, CBSI3aHHOIO ¢ MPAKTHUYECKUM MPUMEHEHHEM
JOCTHXKEHUN HAyKU U JEATEIbHOCTBIO YYEHOIO, OCO3HAHMEM JIMYHOIO BKJIaAa B MOCTPOCHHE
yCTOWYNBOTO OyayInero.



DcTeTn4eckoe BOCIUTaHHE:

3CTETUYECKUM  OTHOIIEHHEM K  MHPY, BKIOUas  3CTETHKY  MaTeMaTUYECKHX
3aKOHOMEpHOCTeH, OOBEKTOB, 3amad, peLWeHuH, pPacCyXACHUH, BOCIPUHUMYHUBOCTHIO K
MaTeMaTHYECKUM aCleKTaM Pa3fIMYHbIX BUJOB UCKYCCTBA.

Du3n4ecKoe BOCIIUTAHNE:

c(OPMHUPOBAHHOCTBIO yMEHHUS NPUMEHSITh MAaTEeMaTUYeCKHe 3HAHUS B HHTEpecax
310poBOro u 0e30macHOro o0pasa >KMU3HHU, OTBETCTBEHHOIO OTHOLICHUSI K CBOEMY 3I0POBBIO
(3mopoBoe muTaHue, cOANAHCUPOBAHHBIA PEKUM 3aHITHH W OTHAbIXa, peryisipHas usmueckas
AKTUBHOCTB);, (PU3UYECKOTO COBEPLICHCTBOBAHMUS, NMPH 3aHATHUSAX CIOPTHBHO-O30POBUTENBLHOM
IESITeTbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYIAOJIOOHS, MHTEPECOM K Pa3JINYHBIM
cdepam mpohecCHOHANBHON NESTENbHOCTH, CBS3aHHBIM C MAaTEMATHKOH U €€ NMPUJIOKEHHUSIMH,
YMEHHEM COBEPIIAaTh OCO3HAHHBIN BbIOOD Oyaymieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIE IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTE€MaTHYECKOMY OOpa30oBaHUIO U
caMo00pa30BaHUIO HAa TPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
peLIeHNH MPAKTUIECKUX 3a/1a4 MAaTeMaTHIECKON HANPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

cpOPMHUPOBAHHOCTBIO HKOJIOTHUECKOH KYJIbTYpPBI, NMOHMMAHHEM BJIHMSHUS COLHAJIBHO-
SKOHOMUYECKHX MPOLECCOB HAa COCTOSIHUE MNPHPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHHEM
rno0asbHOTO — XapakTepa OKOJIOTWYECKHX mpobjeM; OpHeHTauuell Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN AU PELICHHs 3a1ad B OOJNIACTH OKPYKAIOLIEH Cpenbl, IMIAHUPOBAHUS
MOCTYITKOB U OLIEHKH UX BO3MOKHBIX IMTOCIENCTBUH TSI OKPY KArOIIeH Cpebl.

I{eHHOCTH HayYHOTO MMO3HAHUS:

c(pOPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON NMPAKTHKH, MOHUMAaHHEM MAaTeMaTHYECKONW HAyKH Kak chepbl
YeJIOBEUECKON AEATEIbHOCTH, 3TANOB €€ Pa3sBUTUS M 3HAYUMOCTH ISl PA3BUTHS [IMBUJIM3ALNY,
OBJIAZICHUEM SI3BIKOM MATE€MAaTHKH W MaTeMaTU4eCKOH KyJNbTypOl Kak CPEeICTBOM MO3HAHUS
MHUpa, TOTOBHOCTBIO OCYILIECTBISITH TMPOEKTHYIO M  HCCIENOBATENBCKYIO IESTEIbHOCTh
WHIMBUAYAJIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS POrpaMMbl yaeOHOTO npenmeTa «MaTemaTnka»
XapPaKTEPU3YIOTCSI  OBJIQJACGHUEM  YHUBEPCAIbHBIMH  HO3HAGAMETbHBIMU  OeliCmEUsIMY,
VHUBEPCATLHBIMU — KOMMYHUKAMUGHBIMU — OCUCMBUAMU,  YHUBEPCANbHLIMU  PeCYAmUGHbIMU
oeticmeusmu.

1) YVuusepcansnvie noznasamensvnsie oeiicmeaus, obecnevusaiom gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcos 00YyUaouuxcst (0c6oeHue Memooos NO3HAHUSL OKPYICAIOUe20 MUPA;
HpuUMeHeHUe 102UYeCKUX, UCCIe006AMENbCKUX Onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBble joruyeckue AeUCTBYS:

® BBIBISITH U XaPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKH MATEMATHYECKHX OOBEKTOB,

MOHATUH, OTHOLIEHWH MEXAY MOHATUSAMH, (POPMYJIHPOBATH ONPENENICHUS MOHATHH,
yCTaHAaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PHUKAIMU, OCHOBAHUS AJisi 0000meH s
U CPaBHEHHMs, KPUTEPUHU MPOBOAUMOTO aHAJIN3A,



BOCIIPHHUMATh, (POPMYJIMPOBATh U MPeoOpPa30OBBIBATH CYKACHUS. YTBEPIUTEIbHBIE H
OTpULIATENbHbIE, €NUHUYHBIE, YACTHBIE U O0II1E; YCIOBHBIE,

BBISIBJIATE MATEMATHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUHS B (PaKTax,
IAaHHBIX, HAOMIONEHHWSAX W YTBEPXKAEHUSX; MpelaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEHN U NPOTUBOPEUNH;

JeNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIAYKTHBHBIX
YMOBAKJIIOUEeHNH, YMO3aKJIFOUEHHI MO aHAJIOT U,

MPOBOUTH CAMOCTOSITEIIbHO JOKA3aTENbCTBA MATEMATHUECKUX YTBEPIKICHHUH (IIPsIMbIe
U OT TPOTUBHOIO), BBICTPAMBATH APryMEHTALMIO, TPUBOAUTH MPUMEPBl H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KIEHHSI U BBIBOIBI,

BbIOMpATh Ccroco0 pemeHust yuyeOHON 3amauu (CpaBHUBATh HECKOJBKO BApPUAHTOB
peenHwst, BbIOMpaTh HauOoJee MOAXOIAIIHNA ¢ YIETOM CaMOCTOSITENIBHO BBIIEIEHHBIX
KPUTEPHEB).

bazoBbie nccneqoBaTeIbCKue JEMCTBUS

UCTOJB30BAaTh  BOMPOCHl  KAaK  HCCIIEAOBATENIbCKUH  MHCTPYMEHT  TO3HAHUS,
¢dbopMyIHpOBaTh BOMPOCHI, (PUKCHUPYIOIINE MPOTHBOPEUHne, MpodiieMy, YCTaHABINBATh
HUCKOMOE€ U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOK MO3HLHIO,
MHEHHE,

NPOBOJUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIH 3KCIIEPHMEHT, HCCIENOBAaHUE IIO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJICHUS, IPOLECCa,
BBISIBJICHUIO 3aBUCHMOCTEH MEXAy OOBEKTaMH, SIBICHUAMH, IIPOLIECCAMH,
CaMOCTOSITENIBHO ~ (popMyJIpOBaTh OOOOIIEHNST ¥  BBIBOABI MO  pe3yJibTaTam
MPOBENEHHOIO HAONIOACHUS, UCCIENOBAHMS, OLEHHBATh JOCTOBEPHOCTD IMOJYYEHHBIX
Pe3yJIbTaTOB, BHIBOJOB U O0OOIIEHHMIA,

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCA, & TAKIKE BBIABUTATD MPEATIONOKEHHS
O €ro Pa3BUTUHU B HOBBIX yCIIOBHSX.

PaboTa ¢ nnpopmanmeii:

BBISIBJIATE AeUIUTHI HHPOPMALIUK, JaHHBIX, HEOOXOAMMBIX JJIs1 OTBETA Ha BOIPOC H
IUIsl PELISHHS 3aa4H,

BbIOMpaTh HMHGOPMALMIO W3 HCTOYHUKOB pA3JMYHBIX THUIIOB, AaHAIM3HPOBATD,
CHCTEMATH3UPOBATh U HWHTEPIPETHPOBATh MHAOPMAIMIO PA3JIMYHBIX BHIOB U (HopMm
NPEACTaBJICHNUS,

CTPYKTypUpOBaTh HWHPOPMALIMIO, TMPENCTaBJIATH €€ B  Pa3IM4YHbIX (popMax,
WLTFOCTPUPOBATH IpadUIecKy;

OLICHUBATh HAAEKHOCTh HMHOOPMALMM MO CAMOCTOSTEIBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VuusepcaivHvie KOMMYHUKAMUGHbLE Oelicmelsl, 00eCneyusaiom copmMuposaHHocms
COYUANIBHBIX HABLIKOG OOYYAIOUUXCSL.
OO0meHue:

BOCIPUHUMATh B (POPMYJIUPOBATH CY)KACHHS B COOTBETCTBUHU C YCIOBHSIMHU U LIETSIMU
oOIIeHUs; $ICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOK TOYKY 3PEHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, NaBaTh MOSICHEHUS M0 XOAY PELIECHUs 3a1a4l, KOMMEHTHPOBATh
MOJIy4E€HHBIN pe3yNbTar,

B X0ze 00CYXIeHNs 33a7aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKAaeMOH TeMBbI, IPOOIEeMBI,
pemaeMoOll  3aJadyy, BbICKA3bIBATb WJEH, HALEJIEHHbIE HA IOUCK PELICHHS,
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COMOCTABJISITH CBOM CYXXACHUS C CYXICHUSMH JPYIHX YYaCTHHKOB [IHAJIOTa,
oOHapy>XKUBaTh Pa3jiMune U CXOJCTBO MO3ULHI; B KOPPEKTHOH popme GopMyarpoBaTh
Pa3HOTJIaCHsl, CBOU BO3PAXKEHNUS,

NPEACTABISITh PE3YJIBTATHI PEIIEHHS 3a/1a4M, SKCIIEPHUMEHTA, UCCICAOBAHUS, MPOEKTA,
CaMOCTOATENILHO BbIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3a/1a4 NMPE3CHTALUU |
0COOEHHOCTEH ayUTOPHH.

CoTpynHU4ECTBO:

MOHUMATh M HUCIOJB30BATh MPEHMYIIECTBA KOMAHIHOW W WHAMBUAYAJTbHOU pPabOThHI
npu pemeHud y4eOHbIX 3a7ad; MNPUHUMATb IeIb COBMECTHOW JeATebHOCTH,
MJIAHUPOBATh OPTAHU3ALMI0O COBMECTHOW paboOThl, pachpenensTb BHIbI padorT,
JIOTOBAPUBATBCS, OOCYKIATh TpoLecc U pe3ynbraT padoTel; 0000ImaTh MHEHUs
HECKOJIbKHX JIFOJIEI;

y4aCTBOBATh B IPYMIOBBIX (hopMax padoTel (00CyxkaeHUsI, 0OOMEH MHEHUI, KMO3TOBBIE
IITYPMBI» W WHBIE), BBIMOJHITH CBOK 4YacTb pPabOThI M KOOPAHMHHPOBATH CBOU
NEUCTBUS C IPYTUMH YIEHAMH KOMaH/bl;, OLIEHUBATh KAYECTBO CBOETO BKJIaAa B 001U
MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YHACTHUKAMHU B3aHMOICHCTBUSIL.

3) Vuusepcanvnvie pezyiamugnsle oeiicmeiis, 06ecneyusaion Gopmuposane cCMuiCi06bIxX
YCMAHOBOK U JHCUBHEHHBIX HABLIKOG TUYHOCHIU .

Camoopranmuzanus:
COCTaBJISITh IUIAH, QJITOPUTM PEIIEHUs] 3aJaud, BBIOMPATh CIOCOO peIleHus ¢ y4EToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH

BAPHUAHTBI PELICHUH C y4ETOM HOBOM MH(POPMALIUU.
CaMOKOHTpOJIb:

BJIAETh HABbIKAMH TMO3HABATENbHOW pPEe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
OEWCTBUH M MBICIHTENBHBIX MPOLIECCOB, HMX pPe3yJbTAaTOB, BIAAETh Crocobamu
CaMOTPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa peLleHUs] MaTeMaTHU4ecKOi
3a1a4y;

MPEeIBUIETb TPYAHOCTH, KOTOPblE MOTYT BO3HUKHYTb NpPHU PEIIEHUH 3a/ladl, BHOCHUTb
KOPPEKTHBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX, HAHIEHHBIX
omubOK, BBISIBJICHHBIX TPYAHOCTEH,;

OLICHMBATb COOTBETCTBHE pE3yNbTaTa LEIH U YCJIOBHUSAM, OOBSCHITH INPHUYHUHBI
IOCTH)KEHUS] WIJIM HENOCTW)KEHHUS PE3YJIbTATOB JESTENbHOCTH, HAXOAWTH OIIUOKY,
IaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa W Hadajga MaTeMaTH4YeCKOTO aHANIN3a» Ha YPOBHE
cpeanero obmero oOpa3oBaHHUs JOJDKHO 00ECIEUnBATh AOCTIDKEHHE CIEAYIOLUINX MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

10 KUIACC

Yucjia 1 BBIYHCJIEHUA
OnepupoBaTh MOHSTHSIMH. PAlMOHATBHOE W IEHCTBUTENHLHOE YHCIO, OOBIKHOBEHHAS U

aecsiTiaHast APOOb, MPOLIEHTHL



BeimonHATe  apudMeTHUecKue Omepanuu C PALUOHAIBHBIMH W JI€HCTBUTENbHBIMU
YHCIaMU.

BoeInmonHATe MpHONMKEHHBIE BBIYUCIEHHS, WCIOJB3Ysl NpaBWIa OKPYIJICHUS, [eNaTh
MPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCIEHU.

OmnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM MOKa3aTesieM, CTaHaapTHast popma 3amucH
IEHCTBUTENILHOTO YHUCJIA, KOPEHb HATYPaJbHOH CTENEHH, HCIIOJb30BaTh MOAXOIAIIYI0 (opMy
3amucH JeHCTBUTENbHBIX YUCEN IS PeLIeHMs] TPAaKTUYEeCKUX 3a7a4 U MPeICTaBIeHNs] JaHHbIX.

OnepupoBaTb MNOHATUAMU: CHHYC, KOCHHYC M TaHI€HC [POU3BOJBHOIO YIJa,
HCTIOJIB30BATh 3aITUCh MPOM3BOJBHOIO yIila uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKLIUH.

YpaBHeHHS] M HEPABEHCTBA

OnepupoBaTh NOHATHSIMM: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, Li€JOe, PallMOHAJIbHOE,
HppaLMOHAIbHOE YpPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE,

BemmonHsaTe  mpeoOpa3oBaHUsT  TPUTOHOMETPHUECKHMX  BBIPAKEHHH W periarthb
TPUTOHOMETPUYECKHUE YPABHEHMUSI.

BeimonHsaTe peoOpa3oBaHusl LENbIX, PAUOHAIBHBIX U MPPALMOHANBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIBI LIEJbIX, PALIMOHANBHBIX U UPPALMOHAIBHBIX YPAaBHEHHUH U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS U HEPaBEHCTBA AJIA PelleHHs MaTeMaTHYeCKUX 3a4ad U 3a7ad u3
pa3nuYHBIX 00JaCTEll HAYKH U PEaIbHOM KU3HH.

MopnenupoBaTh peanbHbIe CHTyallUd Ha S3bIKe aireOphl, COCTABJATH BBIPAKEHMUS,
ypaBHEHMsI, HEpPaBEHCTBA [0 YCJIOBHUIO 3a/adyH, MHCCIEeN0OBaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAHUEM aIlnapara ajaredpsl.

DyHKIUH U rpaQHuKH

OnepupoBaTh MOHATUSIMU. (PYHKIHS, CIIOCOOBI 3aaHust (yHKIUU, 00NaCTh OMpeae/ieHuUs
U MHOXKECTBO 3Ha4eHUN (PYHKINH, rpaduK PyHKLINH, B3AUMHO OOpaTHbIe (PyHKIMH.

OnepupoBaTh MNOHATUAMHU. YETHOCTP W HEYETHOCTh (YHKUWH, HYJIH (QyHKIUH,
MIPOMEXKYTKH 3HaKOTIOCTOSIHCTBA.

Ucnonb3oBark rpadukn GyHKILHHA U1 peLISHHs yPaBHEHHH.

Ctpouthk u yntath rpaduku JHHEHHOW (YHKUMH, KBAAPATHYHON (PYHKIUH, CTENEHHOH
(YHKLNHU C LEJIBIM TOKA3aTeNEM.

Hcnonp3oBate rpadukn QyHKIUNA I WCCIENOBAHUS MPOIECCOB U 3aBUCUMOCTEH TpH
pelIeHn: 3a1ad U3 APYrux y4eOHBIX MPEenMeTOB M PeajbHON JKM3HM, BbIpakaTb (GopMmynaMu
3aBUCUMOCTU MEXy BEINYMHAMHU.

Hauyana maTemaTu4eckoro anaamusa

OnepupoBaTh MOHATHUSMH. MOCIENOBATEIBPHOCTh, apU(PMETHUECKass U TeOMEeTpHUYECKas
IIPOrpeccuu.

OmnepupoBaTh NOHATHAMH: OECKOHEYHO yOBIBAOIIAsi TEOMETPUUECKAs TPOrPECCHs, CyMMa
OeckoHeuHO yOBIBaroIIeli reOMETPUIECKOH MPOrPECCHH.

3amaBaTh MOCIEAOBATENILHOCTH PA3IMYHBIME CIIOCOOAMHU.

Hcnonp3oBaTh CBONMCTBA MOCHENOBATENBHOCTEH W MPOrpecCUil JUlsl pelleHHs] peajbHbIX
3a/1a4 NPUKJIAIHOTO XapaKTepa.

MHoxkecTBa B JIOTHKA

OnepupoBaTb NOHATUSAMU: MHOKECTBO, ONepaLlii HaJl MHOKECTBAMU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIH aInapar AJisi ONMHUCAHUS PeasbHbIX IPOLECCOB
U SIBJICHUH, TIPH PELISHUH 3a/1a4 U3 APYTrUX YIeOHbIX PEIMETOB.

OnepupoBaTb NOHATUAMU: OINpeNieIeHNe, TeEOpeMa, CIEACTBUE, J0Ka3aTeNbCTBO.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KUIACC
Ne HaunmeHoBaHMe pa3ae/ioB H TeM NPOrpaMMbl KosauuecTBo yacos DJeKTPOHHbIE
n/m Bcero Kontpoabubie | (undpoBbie)
padoThI o0pa3oBaTejibHbIE
pecypchl
1 MHoOkecTBa pallMOHAIBHBIX U IEUCTBUTEJIBHBIX YHUCEIT. 14 2
PannoHanbHble ypaBHEHMs M HEPABEHCTBA
2 Oynkiun u rpaduku. CTeneHb ¢ UeNbIM MoKa3aTeIeM 6
3 ApudmeTnueckuii KOpeHb N—0# CTETeHN. 18 1
HppaunoHasnbHble ypaBHEHHS] 1 HEPABEHCTBA
4 ®opmynsl TpuronoMerpun. Tpuronomerpuueckue 22 1
ypaBHEHUsI
5 ITocnenoBaTeabHOCTU U IPOTPECCUU 5
6 [ToeTOpeHue, obodIeHne, CUCTEMAaTH3AIUS 3HAHUIA 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5
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MHOYPOYHOE IVTAHUPOBAHMUE

10 KUIACC
DJeKTPOHHbIE
Koua-
Ne Harta uu(posbIe
Tema ypoka BO
n/n H3yYeHHusi | o0pa3oBaTe/ibHbIE
4aCO0B
pecypchbl
1 MHoxecTBO, onepaluy Haj MHOXkecTBaMu. Jluarpammel Diinepa—BeHHa 1 04.09
) Paunonanphbie yncna. OOBIKHOBEHHBIE U NECATUUHBIE APOOH, MPOLIEHTHI, | 06.09
OeCKOHEeUHbIe IEPUOTUIECKUE IPOOH '
3 ApudmeTnueckue oneparuy ¢ paluOHAIBHBIME YHCIAMH, IPEOOPa30BaHUS YUCIOBBIX | 11.09
BbIPAKEHUN
4 [Ipumenenue npobeii U MPOLIEHTOB AJIs PEIIEeHUs IPUKJIATHBIX 331a49 U3 PAa3INIHbBIX | 13.09
OTpaciiell 3HAHUH U PeabHON JKU3HU
5 ITpumenenue npobeii 1 MPOLEHTOB ISl pEIeHHs] MPUKJIAAHBIX 33124 U3 Pa3JIMUHbIX | 18.09
oTpacJjel 3HaHUN U peajibHON KU3HU. BXOTHON KOHTPOJIb. '
JeficTBuTeNbHBIE YKCia. PallMOHaNbHbIE U HPPALMOHAIBHBIEC YUCIIA 1 20.09
ApudpmeTrnueckue onepanuy ¢ AeHCTBUTEIbHBIMU YUCIAMHU 1 25.09
g [TpubnmkéHHbIE BBIYMCICHNS, PABUIIA OKPYTJICHHs, MPUKUIKA U OLIEHKA pe3yJbTarTa | 2709
BBIYHMCIIEHUI
9 ToxnmecTBa 1 TOXKAECTBEHHBIE MPEOOPA3OBAHMS 1 02.10
10 YpaBHEHHE, KOPEHb YPaBHEHUS 1 04.10
11 HepaseHcTBO, pelieHne HepaBeHCTBA 1 09.10
12 Meton uHTEpBaOB 1 11.10
13 Pemenne nensix 1 ApoOHO-pallMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB 1 16.10
14 KonTponbHas pabota 1o Teme "MHOKeCTBa pallHOHAIBHBIX U ACHCTBUTEIBHBIX YHCEI. | 1810
PaunoHanbHble ypaBHEHMs U HEPABEHCTB" '
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15 Oynk1us, cnocodsl 3ananus GpyHkuun. B3anmuo obparnblie GyHKINN 1 23.10
16 I'paduk pynkumu. OOnacTe onpeneneHst © MHOXKeCTBO 3HaueHuH pynkunn. Hymm | 25.10
¢ynkunu. IIpoMeKyTKH 3HAKOTIOCTOSTHCTBA
17 UéTHble 1 HEUETHBIE QYHKLIIUU 1 06.11
18 Crenenb ¢ nensiM nokasareneM. CtannapTHas GpopMa 3aric AeHCTBUTENBHOTO YHCTIa 1 08.11
19 Hcnonb3zoBanue noaxoasmei GOpMbI 3aITUCH NEHCTBUTENBHBIX YHUCEI AJIST PEIIeHUs | 1311
MPAKTUYECKUX 3a7a4 U NIPEICTABICHUS AJAHHBIX
20 CrenenHast GyHKLUSA C HATYPAJbHBIM U LIETbIM 1oKa3ateneM. E€ cBoiicTa u rpaduk 1 15.11
21 ApudpmeTnueckuil KOpeHb HATYPaJbHON CTETIEHU 1 20.11
22 ApudpmeTnueckuil KOpeHb HATYPaJIbHON CTETIEHU 1 2211
23 CaoiicTBa apu()MEeTHIECKOTO KOPHS HATYPaJbHON CTENEHH 1 27.11
24 CroiicTBa apu()MeTHIECKOTO KOPHS HATYPAJIbHON CTENEHH 1 29.11
25 CroiicTBa apu()MEeTHIECKOTO KOPHS HATYPAIbHOH CTENEHH 1 04.12
26 JeiicTBus ¢ apuPpMETHIECKUMHU KOPHSIMH N—OH CTETIeHU 1 06.12
27 JeiicTBus ¢ apuPpMETHIECKUMHU KOPHSIMH N—OH CTETIeHU 1 11.12
28 JeiicTBus ¢ apuPpMETHISCKUMHU KOPHSIMH N—OH CTETIeHU 1 13.12
29 JeiicTBus ¢ apuPpMETHISCKUMHU KOPHSIMH N—OH CTETIeHU 1 18.12
30 JeiicTBus ¢ apuPpMETHIECKUMHU KOPHSIMH N—OH CTETIeHU 1 20.12
31 Pemenne nppannoHanbHbIX YPAaBHEHHUI U HEPABEHCTB 1 25.12
32 Pemenne nppannoHanbHbIX YPAaBHEHHUI U HEPABEHCTB 1 27.12
33 Pemenne nppannoHanbHbIX YPABHEHHUI U HEPABEHCTB 1 10.01
34 Pemenne nppaunoHanbHBIX YPABHEHHUI U HEPABEHCTB 1 15.01
35 Pemenne nppaunoHanbHBIX YPABHEHHUI U HEPABEHCTB 1 17.01
36 CroiicTBa 1 rpaduk KOpHs n-0if CTeneHn 1 22.01
37 CroiicTBa 1 rpaduk KOpHs n-0if CTeNeHn 1 23.01
38 KonTponbHas pabota o teme "ApudpmeTnaecknii KOpeHb N—OH CTETICHH. 1 29.01
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HppaunoHasibHble ypaBHEHHs U HepaBeHCTBA"

39 CuHyc, KOCUHYC U TAHT'€HC YUCJIOBOTO apryMeHTa 1 31.01
40 CuHyC, KOCUHYC U TAHT€HC YHCJIOBOTO apTryMEeHTa 1 05.02
41 ApKCUHYC, apDKKOCHHYC U apKTaHI€HC YHUCJIOBOIO apryMeHTa 1 07.02
42 ApKCUHYC, apDKKOCHUHYC U apKTaHI€HC YHMCJIOBOIO apryMeHTa 1 12.02
43 TpuroHomeTpudeckast OKpy>KHOCTb, OINPEeIEHHEe TPUTOHOMETPHUYECKIX (PYHKLINH | 14.00
YHCJIOBOIO apryMeHTa
44 TpuroHomeTpudeckast OKpy>KHOCTb, ONPEeNICHIE TPUTOHOMETPUIECKIX (PYHKLINH | 19.02
YHCJIOBOIO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 1 21.02
46 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 1 26.02
47 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 1 28.02
48 OCHOBHBIE TPUTOHOMETPUUIECKHE (HOPMYITBI 1 04.03
49 [IpeoOpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 06.03
50 [IpeobpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 11.03
51 [IpeoOpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 13.03
52 [IpeoOpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 18.03
53 [IpeobpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 20.03
54 Pemenune TpUroHOMETPpUYECKUX YPABHEHUI 1 01.04
55 Pemenune TpUroHOMETPpUYECKUX YPABHEHUI 1 03.04
56 Pemenne TpUroHOMETPUYECKUX YPABHEHUI 1 08.04
57 Pemenne TpUroHOMETPUYECKUX YPABHEHUI 1 10.04
58 Pemenne TpUroHOMETPUYECKUX YPABHEHUI 1 15.04
59 Pemenne TpUroHOMETpUYECKUX YPABHEHUN 1 17.04
60 KonTponbHas pabota o teme "@opMyJibl TPUTOHOMETPHH. T pUTOHOMETPHUYECKHUE | 2 04

ypaBHeHus"
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IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MTOCIIEN0BATEILHOCTEH. MOHOTOHHBIE

61 1 24.04
MOCIIEIOBATEIbHOCTH

2 Apudmernueckas 1 reoMeTpudeckas nporpeccuu. Mcmnonb3oBaHue Mporpeccuu ast ! 27 04
peLIeHHsI peabHbIX 3a7a4 MPUKIIAJHOTO XapakTepa

63 Bbeckoneuno yOpiBaromas reomerpuueckas nporpeccust. Cymma 6€CKOHEUHO ! 06.05
yObIBarOIIEl reOMETPHUECKON POTPECCHU

64 Dopmya CIOXKHBIX MPOLICHTOB 1 08.05

65 Dopmya CIOXKHBIX MPOLICHTOB 1 13.05

66 O06o001menne, cucTeMaTU3alys 3HAHUI 32 Kypc anreOpbl U Ha4aj MaTeMaTHYeCKOTO ! 15.05
aHanmu3a 10 xnacca

67 Hrorosast KOHTpoJsIbHAs paboTa 1 20.05

68 O06001menne, cucTeMaTU3alys 3HaHUI 38 Kypc anreOpbl U Ha4ajl MaTeMaTHYeCKOrO | 2905
aHanmu3a 10 xnacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METOJANYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI 1151 YYUEHUKA

» Martemaruka: anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a, reoMeTpust. AnreOpa u
Hauaja Marematuueckoro aHanu3sa, 10-11 kmacce/ Anumos 1A, Komsirun FO. M., TkaueBa
M.B. u npyrue, AkunonepHoe obmectso «M3narensctBo «IIpocBermenne»

METOANYECKHUE MATEPHUAJIBI JUIA YUUTEJIA

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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