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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro mpeamera «MartemaTrnkay (y4eOHBIN Kypc «Anrebpa u Havana
MaTeMaTHUYeCKOro aHaiu3a. YTIyOJeHHbI YPOBEHb») HAa YpPOBEHb OCHOBHOTO OOILEro
0o0pa3oBaHUsl COCTaBJICHAa B COOTBETCTBHM ¢ DenepanbHOl 00pa3oBaTelNbHON MNPOrpaMMoin
cpenHero odmiero obpazoBanusi (yTBEpKIACHA MpUKa3oM MuHHCTEpCTBA MpocBenienus PO or
18.05.2023 Ne 371, 3apeructpupoBana B Munrocte Poccun 12.07.2023 Ne 74228).

Y4eOHblii Kypc «AnreOpa W Hayalla MaTeMaTHYeCKOTO aHAIM3a» SBISETCS OJHHUM U3
HanOoJiee 3HAUYUMBIX B IPOrpaMMe CpeJHero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPyrMX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaromuecsi OBJAJICBAIOT yYHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTopas
dbopMyIIMpyeT CBOM JTOCTHIKEHUS B MAaTEeMaTHIECKOU popme.

VY4eOHblll Kypc anredOppl M HayaJl MaTeMaTHYECKOro aHAJIM3a 3aKJIa/bIBA€T OCHOBY JJIS
YCIIEIHOTO OBJNIAJICHUS 3aKOHaMH (DHU3MKH, XWMHH, OWOJIOTUH, TIOHHUMAaHHUS OCHOBHBIX
TEHJACHIMHA pPa3BUTHSI DKOHOMUKHM M OOLIECTBEHHOM >XU3HHU, I103BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO MWCIOJIb30BaTh UX JUIs
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ’xe Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTU4YEeCKOro aHalIu3a
pa3BUBaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAThH
YTBEP)KJICHHSI ¢ IOMOILBI0 UHAYKIMHU U PACCYKAATh AE€IYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpETHU3al1io, abCTparupoBaHUE W aHANOTHIO, (OPMUPYET KpeaTUBHOE M KPUTHYECKOE
MBILLUICHHUE.

B xoxe um3ydenuss yuyeOHOro kypca «AisreOpa M Hayala MaTEeMaTHYECKOrO aHaIu3a»
oOyyarolmuecs: MOJy4aloT HOBBIM ONBIT peIleHHs] TNPHUKIAIHBIX 3a]ad, CaMOCTOSTEIbHOTO
IIOCTPOCHHS MAaTE€MaTHYECKMX MOJEJIEH pEaJbHbIX CUTYalluid, WHTEPIPETALUU IOJyYEHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ MPUMEpaMU MAaTeMaTUYEeCKUX 3aKOHOMEpPHOCTEH B MPHUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIMMUCS MAaTEMATUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHbIll Kypc 00Ja7aeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMK (OPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 cHenupuky y4yeOHOH  JeATeNbHOCTH, TpeOyromen
NPOJOKUTEIPHON  KOHUEHTPAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajaM MaTeMaTHYeCKOTO aHalu3a JISKUT
JeSTeIIbHOCTHBIA IPUHLUIT O0yUEHUSI.

B cTpykType yueOHOro Kypca «Anredpa n Hadyana MaTeMaTUYECKOrO aHAIN3a» BbIIEICHBI
CIIEYIOIINE COJEPIKATENbHO-METOAUYECKHE JUHUM: «YUucina u BbUUCIEHUS», «DYyHKIUM U
rpadukn», «YpaBHEeHHs U HepaBeHCTBa», «Havyana maremaTrueckoro aHanuza», «MHOXKeECTBa U
Joruka». Bce OCHOBHBIE cOAEpKATETbHO-METOAWYECKUE JIMHUM W3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT 00Oy4eHMsI Ha ypOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyT
Jpyra M TOCTENEHHO HAaCHIIIAasACh HOBBIMU TeMaMH M paszznenaMu. JlaHHBIH y4eOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJIBKY O0OBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX JUCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKUM aHaIus3,
TEeOpusi MHOXKECTB, MaTreMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBIIa/IeBalOT BCE Oojiee MIMPOKUM MaTeMaTHMYECKUM allapatoM, y HHUX IOCIeA0BaTeIbHO



dopMHpyeTCsT W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKYI MOEIbh pealbHOMH
CUTYyallMH, TPUMCHSATh 3HAHWS, TOJTYYCHHBIC TPU HM3YUYCHHUH Y4eOHOrO Kypca, JJIsi pPEIICHUs
CaMOCTOSTEIILHO CHOPMYJIIMPOBAHHONW MATEMAaTHYECKOH 3a7aud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYECKast  JMHUSA  «Yucina W BBIUMCICHHS»  3aBeplIaeT
(dbopMHpOBaHUE HABBIKOB KCIOJb30BaHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBbLIO HA4YaTo Ha
ypOBHE OCHOBHOTrO 00IIero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pasoBaHus 0co00e
BHUMaHHE yjaessieTcss (OpMUPOBaHUIO HABBIKOB PAIllMOHAIBHBIX BBIYMCICHHA, BKIIOYAIOIINX B
ceOs1 MCIOJIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIENaTh MPUKUJIKY, BBIOIHATh
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHMBATD YUCIIOBBIC BBIPAKEHHS, pad0TaTh C MATEMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYAIOIIMMCS MHOXKECTBA HATYPaJIbHBIX, IENIbIX, PAllMOHAIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoM U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4H U ONICPAIUH: JICTICHUE
HAIeJIO, OINEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICJIBIX 4YHCEN, O0coOble CBOKMCTBA
palMOHAIBHBIX U MPPALMOHATBHBIX YHCEl, apu(METHUCCKHUE ONEPAIMH, a TAK)KE H3BICUCHHUEC
KOpHS  HATypaJbHOM CTCIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  4ucel.  biaromaps
MOCJICIOBATEIBHOMY ~ PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS IS PEUICHUS PA3IMYHBIX 3a7a4 (OPMHUPYETCs MPEACTABICHUE
0 €JIMHCTBE MaTEMAaTHKH KaK HayKU U €€ POJIM B IIOCTPOCHUH MOJICJICH PeabHOIO MHpa, IIMPOKO
UCTIOJIB3YIOTCSl 0000IIECHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» pEaIM3yeTCs Ha MPOTSHKCHUU BCETO OOyYeHUs Ha
ypoBHE cpemHero ooOmiero o0Opa3oBaHUs, TIOCKOJIBKY B KaXaoM paszaene lIporpammbl
IPEIYyCMOTPEHO peIIeHUE COOTBETCTBYIOUIMX 3a7ad. B pesyibrare oOydaromuecs: OBIaeBalOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKHX YPAaBHCHUH, HEPABCHCTB U CHCTEM, a TaKXe 3aJad,
coaepanx mapamerpbl. [loydeHHbIE YMEHHS IIMPOKO HCIOJB3YIOTCS TPU HCCIIET0BAHUN
GYHKIHH ¢ TTOMOIIBIO TPOU3BOIHOM, IPU PEIICHUN MPUKIIAAHBIX 33/]1a4 U 3a7a4 Ha HaXOXICHUE
HanOOJIBIIIMX U HAUMEHBIINX 3HaueHWH QyHKIMU. [laHHAs cojepiKaTelbHas JIMHUS BKITFOYACT B
ce0s1 Takke (GOpPMHPOBAHWUE YMEHHUH BBINIOJIHITH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHUs
palMoHaIbHBIX, UPPANMOHATIBHBIX ¥ TPUTOHOMETPUYECKHUX BBIPAKECHUH, a TaK)Ke BhIPaKCHUH,
COJIEpKalINX CTEMEeHW | JiorapudMbl. braromaps H3ydeHWIO anreOpamyecKkoro Marepuala
NPOUCXOMUT JalbHEHIlIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIICHHUS
oOyuaromuxcs, GOPMHUPYIOTCS HAaBBIKU JICAYKTUBHBIX PAacCyKICHUH, pabOThI ¢ CUMBOJIbHBIMU
dbopmMaMu, TpeACTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenpHO-MeToAMYeCcKast TUHUS «DYHKIUU U TpaQUKH» TECHO TEPEIIeTaeTCsl C
IPYTUMH  JIMHASIMH  y4eOHOTO  Kypca, IOCKOJIBKY B  KaKOM-TO  CMBICIE  3adaéT
MOCJICIOBATEIPHOCT, ~ M3YYCHUsS  MaTepuana. V3ydeHWe  CTENeHHOW, ITOKa3aTelbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIUI, MX CBOMCTB U Ipa)uKOB, UCTIOIB30BaHUEC
GYHKIMA JUIs pelieHus 3ajad U3 JPYyruxX Y4eOHBIX TMPEJIMETOB M PEaIbHOW >KU3HU TECHO
CBSI3aHO KaK ¢ MaTEeMaTHYECKHM aHaJIM30M, TaK U C PEIICHHEM ypaBHCHHH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHMaHUE yaeasercs (OPMHUPOBAHHMIO YMEHHS BbIpakath (GopMyIaMu
3aBHCUMOCTH MEXKIY Pa3JIUYHbIMUA BEITMYUHAMH, UCCIICIOBATh MOJYUYCHHBIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCIeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKATh 3aBUCHMOCTH MEKIY BEIHYHHAMH B Pa3InYHON (opme:
aQHAJUTUYECKON, Tpaduyecko U CIIOBeCHOHM. Ero wu3ydyeHme CrmocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHMIO W KOHKpPETU3allWH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.

CopnepxatenpHas auHUsA «Hadana mareMaTHueckoro aHain3ay MO3BOJSIET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK M MPUKIAAHBIX 3a7ad, JOCTYMHBIX 00y4arouumcs,
TaK KaK y HHUX IMOSIBISICTCSI BOBMOXKHOCTh CTPOUTH IpaUKH CIOKHBIX (QYHKIUHN, ONPEACATh UX
HanOOJbIINE M HAUMEHBIINE 3HAUCHUS, BEIUMCIATE TUIOMAAN GUTyp U 00BEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHs TmporeccoB. JlaHHas copepikaTenbHas JHMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNeil peajabHbIX CHUTyaluid, IO3BOJISET
HAaXOAWTh HaWIydlllee pElIeHHEe B MPUKIATHBIX, B TOM YHCIE COLUAIbHO-d)KOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOT0 aHalHM3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOLINXCA pe3yibTaTax, MOJMyYeHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKH KaK HayKu, U
00 uXx aBTOpax.

CopnepxatenpHO-MeTOAMYeCKast JHHUA «MHOXeCTBa M JIOTMKa» BKIIOYaeT B ce0s
9JIEeMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YeCKOl JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] MPOHU3BIBAIOT BECh KypC HIKOJBbHON MaTeMaTWKH W MpeiaraloT Haubolee
YHHUBEPCAIBHBIN SI3bIK, OOBEIUHSIONIMN BCE pa3/eibl MAaTEeMaTHKH W €€ NPUIIOKCHHUH, OHHU
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIMIUIMHBI U UX MPHIOKEHHUS B eAnHOoe nenoe. [loaromy
BaXHO JIaTh BO3MOXXHOCTh OOydaroleMycs IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKW U HCIONb30BaTh €ro Jis BBIPAXEHHS CBOUX MbICied. Jpyrum
BO)XHBIM MPU3HAKOM MAaTEMAaTUKHU KaK HAYKW CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
00OCHOBaHMH W  CJEIOBAaHWE OINPENEIEHHBIM IpaBHJIAaM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HAKOMCTBO C DJIE€MEHTaMH MaTeMaTU4YeCKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBILUICHHUS] 00YYaroUINXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXJICHUS HA OCHOBE JIOTMUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yuebHOM Kkypce «Anrebpa M Hauyala MaTeMaTHMYECKOTO aHalIM3a» HPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOIO  MOJAEIUPOBAHMSA,  KOTOpbIE  IpPHU3BaHbBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IOCTPOEHHUS MoJIeNIell pealbHbIX CHUTyallMd, HCCIEIOBAHUS 3THUX
MOJIeNiell C TOMOIIBI0 ammaparta aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEPIpETaluu
MOJYYCHHBIX PE3y/IbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIH M3 Pa3lelIOB MPOTPAMMEBL,
MOCKOJIBKY BECh MaTepHan y4eOHOro Kypca IIMPOKO MCIONB3YeTCs I PELIeHUs MPUKIIAJIHbBIX
3agad. Ilpm pemeHuMM peanpHBIX NPAKTUYECKUX 337ad  OOydYaroliuecss pa3BHBAIOT
HaOJII0IaTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3HPOBATh Mpobiemy. JlesaTensHOCTh MO (OPMHPOBAHUIO
HaBBIKOB pEIlIeHHs] MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B MPOLecce U3yUeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAITU3a.

Ha m3ydenne yueOHOTO Kypca « Anredpa v Havyasa MaTeMaTHIecKOro aHaIi3a» OTBOJAHUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panyonanenele uncia. OOBIKHOBEHHbIE M JI€CATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTPACIIE 3HAHUMN U PEATIbHOM KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMcIaMU. MoOJyip NEHCTBUTEIBHOTO YHMCIA U €r0 CBOWCTBA.
[TpuOn>kE€HHBIE BBIYMCIIECHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ neinbM nokasateneM. bunom Herotona. VMcnonbs3oBanue noaxosieit popmbl
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS NPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €r0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHyc, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHUA-CIIEACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjleHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

Uppanmonaneuple  ypaBHeHUS. OCHOBHBIE METOAbl PEUIEHHMS] HPPaLUOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTAPUPMUYECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmyinel. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKuX ypaBHEHU M.

Pemenne cucreMm IMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurenb MaTpUbl 2X2, €ro reoOMETPHUYECKH CMBICI M CBOMCTBA, BBIYHCIEHUE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IIOMOIIbI0 CUCTEMBI JIMHEWHBIX ypaBHeHUN. MccnenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI] M OIIPEACIIUTEIEH.

ITocTpoeHre MareMaTHYeCKUX MOJENEW pealbHOM CUTYallMHM C IOMOIIBI0 YpPaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MaTEMaTHMUYECKUX 3a7ad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAyKU U pealbHOU JKU3HU.

DyHKIUHN U TPaPUKH

OyHKIMsA, crnocoObl 3anaHus (yHKUuMU. B3anMmHO oOpathbie QyHkmuu. Kommosuius
¢ynkuuit. I'paduk pyHkumuu. SnemeHTapHbIe TpeodpazoBaHus rpaduKoB (PyHKIHUMA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKuuU. Ilepuognueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHKuuu. Hamboinblee u HamMeHbIIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIIEIOBaHNUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS C HATypalbHBIM M IENBIM TMOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il cTenmeHu Kak (PyHKIMU OOpaTHOM CTENeHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIMHA
YHUCJIOBOr'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUAA. MOHOTOHHBIE M OrpaHUYECHHBIE ITOCIIEIOBATEIBHOCTH. MCTOpHUS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETPUYECKON MPOrpeccuu.
JIMHENHBIN M OAKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs3oBaHue MPOTrpeCcCuu Il pEUICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBuble (yHKIMH W UX cBoiicTBa. TOukM pas3pbiBa. ACHUMOTOTHI TpadUKOB
¢byukuii. CBoiicTBa (QYyHKIUN HENpepbhIBHBIX Ha OTpe3ke. MeToa MHTEpBAIOB ISl PELICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEephIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOU K rpa@uKy QyHKIIHH.

[Tpou3sBosHbIEe 3NeMeHTapHbIX QyHKUIUH. [Ipon3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoOXecTBO, onepaluyd HajJ MHOXXECTBaMU U UX CBOMCTBa. [[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara Mg ONHUCAHWS PEANbHBIX IIPOLIECCOB H
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPAaBHEHMUS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u uenbie uucna. [IpuMeHeHWE NPU3HAKOB ACITUMOCTH IIENBIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3a1a4 B EIbIX YUCIIax.

KommiekcHpie uncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aIluCH
KOMIUIEKCHOTO Yuciia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. KopHu n-oit ctenenu u3



KOMIUIEKCHOro uucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNl Ul pelleHus (U3HYECKUX U
FEOMETPUUYECKUX 3ajau.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p KOpHEW TPUIOHOMETPUYECKUX YPABHEHHM C IOMOILIBIO TPUIOHOMETPUYECKON
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI pELLIEHUS 10KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEM  pallMOHaJbHbIX,
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPABHECHHA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKM W PEATbHON JKW3HM, WHTEPIPETALHUs IOyUYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paguueckue MeToabl pELICHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTOAbl
peleHus 3a4a4d ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN I HCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4eCKOro aHaJImu3a

[TpruMeHeHMe MPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIIMHA HA MOHOTOHHOCTbh M 3KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

[IpuMmeHeHre MPOU3BOMHOM A HAXOXACHHUS HAWIY4IIero PpEeHIeHHs B MPHUKIATIHBIX
3ajadax, A OINpEeNeNIeHUs] CKOPOCTH W YCKOpPEHHs Ipolecca, 3aJaHHOro (opMyJsiol wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
¢bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wuterpan. I'eomeTpruueckuii cMpIca MHTErpaia. BerunciaeHue onpenen€éHHOro NHTerpana
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHne WHTErpajga s HaXOXACHUS IUIOMAAECH IUIOCKUX ¢GUryp U 0o0bEMOB
F€OMETPUUYECKUX TEIl.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTEMaTHYECKHX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATH C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUIMCKONM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JOCTHKEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCTbIO Y4YEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, peHICeHHH, pPacCyXIEeHUN, BOCHPUUMUYUBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryispHas (u3ndeckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHSIX CIIOPTHUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYO0JIt00Us, HHTEpeC K pa3IuuHbIM cepam
npohecCHOHANBEHOM AEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUHU
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHWE BIWSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HA COCTOSHUE NIPUPOJHOM M COIMAJIBHOM CpeIbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeflbl, TUIAHUPOBAHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOT0 NO3HAHMSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKH Kak cqepbl



YEJIOBEYECKON JEATEIBHOCTH, OTANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3BIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KyIbTYypOH KaK CPEACTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIIATH IIPOECKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U

B IpyTmIie.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3zoBble Jlornuyeckue aeiicTBuA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATUSAMH, (QOPMYITUPOBATH OMNPEACICHUS TOHATHUH,
yCTaHABJIMBATh CYUICCTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHUA W
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHUSX, Mpeasaratb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKICHUN (IpsIMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3ajauu (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSITETILHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEeUYHe, MpobieMy, ycTaHaBIUBaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObBEKTa, SIBJICHUS, IPOLIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIeI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000111eHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC M JJIsS
pELIeHUs 3a1a4H;

BbIOUpaTh WHGOPMALMI0O M3 HMCTOYHHUKOB  PA3MYHBIX THUIIOB, AaHAIM3HPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHIOB H  (QopMm
MpeJICTaBICHHUS;

CTPYKTypuUpoBaTh  WHGOpMAIUIO, TPEACTaBIATH €€ B  Pa3IUYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;



OLICHUBAaTh HAAE&KHOCT, HMHGOPMAlMM MO  CaMOCTOSITENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe NeiCTBUSA

Oo0menue:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHU C YCIIOBUSAMU U LECIAMU
06H_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATb CBOIO TOYKY 3pCHHUA B YCTHBIX W IMHMCBbMCHHBIX
TEeKCTax, JaBaTh IOSCHEHUS IO XOAYy pELICHHUs 3aJayd, KOMMEHTUPOBATh IOJy4YEHHBIN
pe3yJbTarT;

B X071 OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBbI, MPOOIEMBI,
pemaeMOf/'I 3aa4yM, BBICKA3bIBaTb HMACHU, HAILICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISATL CBOU
CYXKIEHHS C CYXXJIEHUSIMU JIPYTMX YYaCTHHMKOB AHaliora, OOHApY>KMBaTh paziuive M CXOACTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyIIMPOBATH Pa3HOTIACHs, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) (bopMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4 IMpe3CHTauuu U
0COOCHHOCTEHN ayJUTOPHH.

PeryisiTuBHbIe yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranusauus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs C y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapUaHThI pelIeHUl ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbI HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa pelieHns MaTeMaTHUeCKON 3a/jauu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUH 3a/1a4H, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, NAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yjibTaTa eIl M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJbTaTOB EATEIBbHOCTH, HAXOJWUTh OMIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUYyaJbHOM pabOThI Mpu
pemeHnr y4eOHBIX 3a7ay, MPUHAMATh [eJNb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CyXkIeHHs, 0OMEH MHEHHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBITIOJHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM NEHCTBHS C
JIPYTUMHU 4ICHAMH KOMAaHJbI, OIIEHWBATh KAadyeCTBO CBOETr0 BKJIaJa B OOMIUI MPOIYKT TIO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOydaromuiics TMONYYUT CIEAYIONIUE MPEIMETHBIE
pe3yNbTaThl O OTACIBHBIM TeMaM paldouell MmporpaMMmbl y4eOHOTo Kypca «Anredpa M Havamna
MaTEeMaTHYECKOTO aHaIIN3ay:



Yucia M BLIYMCICHUA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: PALIIOHAIBHOE YHCIIO0, OECKOHEUHAs! TePUOIIUECKast
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
YHCell, MOLYJIb JEUCTBUTEIBHOIO YUCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKJIAAHBIX 331a4 U3 Pa3InYHbIX OTpaciei
3HAHUU U pEAIbHOM KU3HY,

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, NMPaBHJIA OKPYTJCHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAAIIYI0 (OpMY 3alHCH JCHCTBUTEIBHBIX YUCEN JJISl PEeIICHHS MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAILHBIM I10Ka3aTelIEM;

CBOOOZHO ONEpPUPOBATH IMOHATUSAMU: JorapudM 4YHucia, AECITUYHBIE U HATypajbHbIE
J0TapuQMBbI;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO
apryMeHra;

OIEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHHYC U aPKTAaHI'€HC YHACIOBOTO apryMEHTAa.

YpaBHeHHUs M HEpaBEeHCTBA:

CBOOOJHO  ONEpUpOBaTb  IOHATHAMM:  TOXKIECTBO,  YpPaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUA-CIICCTBUS, PABHOCUIBHBIE HEPAaBEHCTBA;

IPUMEHSTh pA3JIUYHbIE METOAbl PELIEHUS pPALMOHAIBHBIX U JIPOOHO-pallMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METO/I HHTEPBAJIOB ISl PELICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HeabMU - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, IMPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera nis pemenus 3anay;

CBOOOAHO ONEpUpoBaThb MOHATUSIMM: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIia,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICH, MCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJCIMPOBATH PEAIbHBIE CUTYallUH C IIOMOLIBIO CHCTEMBI
JUHENHBIX YPaBHEHMI, MWCCIEIOBAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKD MATPUILl H
OIpEACINTENEH, UHTEPIIPETUPOBATD NTOJYYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHus BRIPaKEHUIA;

BBIMOJHATh NPEoOpa3oBaHMUsT YHCIOBBIX BBIPDAKEHUHN, COAEpXKAIlUX CTEHNEHH C
palMOHAIBHBIM ITOKA3aTEIEM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MoB Juid MpeoOpazoBaHMs  JIOrapu(PMUUIECKUX
BBIPAKECHMUI;

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
jJorapuMuyUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYLIECTBIISASA IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (GopMyisl i IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OINEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJICNIMPOBATh pEAJbHbIE CUTYallMd Ha s3bIKe aiareOpbl, COCTaBIATH BBIPAKEHUS,
YpPAaBHEHHUs, HEPAaBEHCTBA II0 YCIOBHMIO 3aJ1a4d, MCCIEN0BAaTh IIOCTPOCHHBIE MOJACIH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHN U TPaPUKH:



CBOOOJIHO ONEPUPOBATH MOHATHAMU: (YHKIHUS, CIIOCOOBI 3adaHusl (PYHKIIMH, B3aUMHO
oOparHble (QYHKUUHU, KOMIO3UIUSA (YHKIMHA, rpaduk (YHKIHUH, BBIIOJHATH 3JEMEHTapHbIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPENENCHHs] M MHOXKECTBO 3HAaYEeHUH
(GyHKUIMU, HYJIM QYHKLUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBICE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKIMN, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOoJIbIlIee M HAaUMEHblIIee 3HaYeHNe (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM MU LEJIbIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HAaTypajJbHBIM W LEJNBIM IOKa3aTeneM, rpaduk
KOpHsI N-0ii CTEeTIeHH KaK (YHKIUU OOpaTHOH CTENEHM C HaTypaJIbHBIM MTOKA3aTeIeM;

ONEpUPOBATh NOHATHAMM: JIMHEWHAs, KBaJpaTW4Has U JApOOHO-IMHEHHas (yHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHM: IMOKa3aTeNbHast W Jorapugmmuueckas QyHKIUH, UX
CBOWCTBA M TpadUKH, HCIIOIB30BATh UX I'PAPUKH IS PEIICHHS YPaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKIMI YUCIOBOIO apryMEHTa;

UCTIONB30BaTh Ipaduku (QYyHKIUHA A MCCIEAOBAHMS IPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOM KU3HH, BBIpAXATh (HOpMyJamMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMM;

Hauana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apUPMETHdYecKas U TeOMETPUYECKas IpOrpeccus,
0eckoHEeuHO yOBIBaIOIIasi TEOMETPUYECKAsi IIPOTPECCHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX MPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU VIS PELIEHUs PeabHbIX 3a7a4 MPUKIATHOIO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/JaHUS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE i OTPaHHMYECHHBIE TTOCIIEA0BATEIFHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKU pa3pbiBa rpaduxa
(GYHKIIUM, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO OIIEPHPOBATH TOHATHEM: (DYHKIUS, HENpephIBHAas Ha OTpE3Ke, NPUMEHSATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH /1715 peIIeHHs 3a/]1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMU: II€pBas U BTOpas NPOM3BOJHBIE (YHKIHH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIUUCIISIT TIPOM3BOJHBIE CYMMBI, TPOW3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
(byHKUMH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKLUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICT MPOU3BOIHOMN /TS peIlIeHHs 3a/1au.

MHoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMH: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCAaHHs PeabHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNIeHHe, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWILHBIC ypaBHEHHS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kJiacce oOyd4aroIIMiCsl MOMYYHUT CIEAYIONIME MpEIMETHbIE
pEe3yIbTATHI TI0 OTIENBHBIM TeMaM padodell MporpaMMbl y4eOHOTO Kypca «Anredpa M Hadana
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia 1 BBIYUCICHUSA:



CBOOOZHO OINEpPUPOBaTH TMOHSATUSMHU: HATypajJbHOE U IEJoe YHCI0, MHOXKECTBa
HATYPaJIbHBIX U IENBIX YHUCEN, UCTIOIh30BaTh MpU3HAKU aeauMocTH nenbix yncen, HOJ[ u HOK
HATYpaJbHBIX YHCEI IS PELICHUs 3a1a4, IPUMEHATh anroput™ EBkmuna;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YHCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: KOMIUIEKCHOE YHCIO M MHOMXECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMIJICKCHBIE YHCIIa B aNreOpanveckoil M TPUrOHOMETPUYECKOH (opme,
BBITMOJIHATH apu(MeTHUYECKIE ONepalii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO  OINEPUPOBATH  MOHATUAMHU:  HMPpPALMOHANbHBIC,  IIOKa3aTelbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCHIILHBIX MTEPEXOI0B;

OCYHIECTBIISITH OTOOP KOPHEW MPU PEIICHUU TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOZHO OINEpPUpPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HE0O0X0IuMBbIe (POPMYITBI ISl PEILICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJTHO OTEPHUPOBATH MOHATUSAMHU: CUCTEMA H COBOKYITHOCTb YPaBHEHUI W HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOJAUTh PEHICHHUS] CHCTEMBI M COBOKYITHOCTEH
paloOHaNIbHBIX, HPPAIMOHANBHBIX, TOKA3aTENbHBIX M JIOTapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pemaTh panuoHANbHBIC, HWpPpalMOHANBHBIE, IIOKa3aTelbHbIC, JOTapu(pMUYecKne u
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COAEpIKAIME MOy U TapaMeTphl;

MPUMEHSTh TpaduuecKre METOAbI sl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a TAaKKe 3a7au
C IapaMeTpaMu;

MOJICIIMPOBATh pPEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI [0 YCJIOBHUIO 3a/layH, HCCIEI0BaTh IMOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATh MTOJIYUCHHBIN pe3yibTar.

DOyHKIUHA U TPaQUKH:

CTPOUTH TPaQUKH KOMIOZHIUHU (PYHKIUI C MTOMOLIBIO 3JIEMEHTAPHOTO MCCIEIOBAHHUS U
CBOMCTB KOMITO3UIIUHU ABYX (PYHKIIHIA;

CTPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHWH H HEPABEHCTB HA KOOPAWHATHOU
TUIOCKOCTH;

CBOOOHO OIEPUPOBATH OHATUSIMH: TPA(QHUKN TPUTOHOMETPUICCKUX (DYHKITUH;

MPUMEHSTh (QYHKIUU AJI1 MOJICTUPOBAHUS M UCCIIEIOBAHUS pPeaTbHBIX MPOIIECCOB.

Hauyana maTeMaTH4ecKoOro aHajimu3a:

UCTIOJIB30BaTh MPOM3BOIHYIO ISl  HCCIeNoBaHWA (YHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI,

HAXOJUTh HauOOIbIIIee U HAMEHbIIIee 3HaUeHHsI (DYHKIIMH HEeMPEPHIBHON Ha OTPE3KE;

HCIONIb30BaTh MPOU3BOAHYIO JIJISi HAXOXKICHHS HAWIYYILEro pelieHHs] B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/a4ax, Ui OINPENEICHUS CKOPOCTH M YCKOPEHHS
nporiecca, 3alaHHOTO (OPMYIIOH HITH TpaduKom;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeIeIEHHBIN HHTETPall, HAXOAUTh
MepBOOOpa3HbIE JJIEMEHTAPHBIX (YHKIUN W BBIYHCIATH WHTEerpan mo ¢opmyne HproToHa-
JleliOnuma;

HAXOJUTh IUIOMIAIN THIOCKUX GUTYP B 00BEMBI TEJ ¢ TIOMOIIBIO HHTETpaa;

UMETh TPEICTABICHHE O MATeMAaTUYECKOM MOJECIUPOBAHMHM HA TMPUMEPE COCTABICHUS
mudhepeHIMaTbHBIX YPaBHEHHUI;

pemarh MpUKIaTHbIe 33[aui, B TOM YWCIE COIHMAIbHO-DKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHI MaTEeMaTHIECKOTO aHAIH3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosuuecTBo yacoB
Kontp DJIeKTPOHHBIE
Ne HaumeHnoBaHue pa3nesnoB u TeM OJILHBI IpakTu (uu¢posbie)
n/n nmporpammabl Bceero e yecKHue 06pa30BaTe.]1|>Hl>le
padot padoThI pecypcrl
bl
MHOKeCTBO AeHCTBUTEIBHBIX
yycesl. MHOTO4JIEHBI.
PannonanpHele ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMbI TUHEHHBIX
YpaBHEHUU
Oynukiun u rpapukn. CTeneHHas 12 1
(YHKIMS C LIENBIM IT0Ka3aTeneM
Apudmernaeckuiit KOpeHb N-0i
crerieHu. VpparnumoHansHbIe 15 1
ypaBHEHHS
[MTokazaTenbHas GyHKIUSL. 10 1
IlokazarenbHble ypaBHEHUS
Jlorapudmmueckas QyHKIHSL. 18 1
Jlorapudmudeckue ypaBHEHHs
TpuroHomerpudeckne BEIpaXKeHUS 99 1
U ypaBHEHUS
IlocnenoBarenbHOCTU U
10 1
poTpeccuu
HenpepsiBHbIe hyHKIUH. 20 1
IIpousBonHas
TToBTOpenue, 0600MICHNE, 5 5
cHCTeMaTH3alusl 3HAHUH
OBUIEE KOJIMYECTBO YACOB 10
- 136 10 0

[TPOI'PAMME

BocnuraTeabHbII KOMIIOHEHT

BOCIIUTATEIHHOMI BO3MOXHOCTHU
yqeGHoro npeameTa IIO3BOJIUT

HUcnone3oBanue
coJlepKaHus
c(hopMHUpPOBATE:

e  1oOyXIeHHE IIKOJIHHUKOB COOJIOAATH
Ha YpOoKe OOIIENpUHATHIC HOPMBI IOBEICHHS,
mpaBujia OOIIEHHS CO CTapIIUMH (YYIATESISIMH) U
CBEPCTHUKAMHU (IIKOJBbHUKAMM), IPUHIUIIBI yUeOHOI
JCLUITLIMHBL M CAMOOPIaHU3alINY;

e  [pHUBJCYCHUE BHUMaHHS IIKOJBHHKOB K
LEHHOCTHOMY acCleKTy M3y4aeMbIX Ha YypoKax
SIBJICHUH, OpraHu3anus ux paboTel ¢ MoJrydaeMoi Ha
YpOKE COLMaIbHO 3HauuMoM uHpopmanmeid —
WHHUIMMPOBaHNWE €€ OOCYXICHUs, BBICKAa3bIBAHUS
YYAIIUMHCSI CBOETO MHEHHUS 10 €€ IIOBO.Y,
BBIPaOOTKH CBOETO K HEH OTHOIICHHMS;

e  IIpUMCHEHHE Ha YPOKE HHTEPAKTHBHBIX
¢dopM paboOTHl ydamuxcsi: TPYIIOBOW pabOTHl WIIH
paboTel B mapax, KOTOPBIE Yuam WKOJIbHUKOS
KOMAHOHOU pabome U 83auMO0elticmeuio ¢ opyaumu
Odemvmu,

e  OpraHuzanus medcTBa
MOTHBHMPOBAHHBIX U 3PYIHUPOBAHHBIX YYaIIHUXCS HaJ
UX HEYCIEBAOUIMMHU OJHOKJIACCHUKAMH, [aOIIEro
IIKOJIbHUKaM COLIMAIIBHO 3HAYUMBIH OTIBIT
COTPYIHHYECTBA U B3aUMHOH ITOMOIIIH.




11 KJIACC

KoauuecTBo yacoB DIIeKTPOHHbIE BocnuTatenbHbIii KOMIOHEHT
Ne HaunmeHnoBaHnue pasaesio Konrpou (uugposbie)
n/n H TeM MPOrpaMMBbI Bcero | bHBIE Hpakriec odpa3oBaTe/bHbBIE
KHe padoThl
padoThI pecypcel

1 HUccnenoBanne ¢pyHKIMIA C 29 1 Ucnonb3oBanue BOCITUTATEIbHON BO3MOYKHOCTH
MOMOILBIO HpOPISBO,I[HOﬁ COACpIKAaHUA yqe6Horo npeamera TIO3BOJIUT
[TepBooOpasnas u copmmposars:

2 12 1 e  nOOyXJEHHE IIKOJLHUKOB COONIOIATh Ha
HHTCTpan YpOKe OOILENpHHSATHIE HOPMBI IOBEISHHUS, MpaBUIa
I'paduxu oOlIeHHsT CO CTapIIMMHU (YYUTEISIMH) U CBEPCTHHKaAMH
TPUTOHOMETPHIECKUX (IKOJBbHUKAMU), TPHUHIMIBI Y4€OHOW JUCHUIUIMHBI H

3 PyHKLHiL. 14 1 CcaMOOpraHu3alIH;

TpuroHoMeTpHYecKHe *  TpUBNCYCHME BHUMAHWA IIKONBHUKOB K
LICHHOCTHOMY AacCIIeKTy HM3y4YaeMbIX Ha ypOKax SBIICHHA,
HEepaBeHCTBA i
opraHm3amysi WX paboTBl ¢ TOJIy4aeMoW Ha YpOKe
HWppaunonanbHsie, COLMAIBHO 3HAUNMOI HHpOpPMaIHeil — MHUIMUPOBAHKE ¢
MoKa3aTesIbHbIC U 00Cy>KIeHNs, BBICKAa3bIBaHUS YUAIIUMHUCS CBOCTO MHEHUS

4 JorapupmMudecKue 24 1 IO ee TIOBOJY, BBIPAaOOTKH CBOETO K Hel OTHOIICHUS;

HEPABEHCTBA e  IpPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (opm
paboThl ydamuxcs: TPYHIoBOH paboTel wim paboThl B

5 Komnexcrbre 1ucna 10 1 napax, KOTOpble yuam wKOIbHUKO8 KOMAHOHOU pabome u

6 HarypanbsHble 1 1emsie 10 1 63aUMOOEUCMEUIO C OPYSUMU OeMbMU;
yKca e  opraHuzanusi IecrBa MOTHBHPOBAHHBIX U

SPYAMPOBAHHBIX VYalIMXCS HAJ WX HEYCIEBAIOIIAMHU
CucteMbl paruoHaIbHbBIX,

OJTHOKJIACCHUKAaMH, IafoIIero IIKOJbHUKAM COIHaIbHO
MpparfoHaIbHBIX 3HAYUMBIHA OITBIT COTPYAHUYIECTBA H B3AUMHOW TTOMOIITH.

7 MOKa3aTeIbHBIX U 12 1
JOTapUPMIIECKUX
ypaBHEHUU

8 3agauu ¢ napameTpamu 16 1

9 TToBTOpEHMUE, 0606LI.ICHI:I€, 16 5
CUCTEeMaTH3anys 3HAaHUH

OBIIEE KOJIMYECTBO YACOB 136 10 0
1O TIPOTPAMME
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