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MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma yue6HOTO Kypca «Anredpa u Havajsa MaTEMaTUHIECKOTO
aHanu3a» 0a3oBoro ypoBHs s obydwatontuxcs 10 —11 kimaccoB pa3zpaborana Ha
ocHoBe DenepanbHOro TOCYAapCTBEHHOT0 00pa30BaTEIHLHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MAaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIMA POCCHUHCKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOECIICUHMBAET OBJIAJICHUE KITFOYEBBIMHU
KOMIIETCHIIUSIMHA, COCTABIISIOIIMMU OCHOBY JJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHwsl, IETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS THYHOCTH OOYJAFOIIIUXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOTO aHANIM3a» SIBIACTCS OAHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeil MIKOJbI, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OO0€CTeurnBaeT WHCTPYMECHTAIBHYIO 0a3y Ui HW3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (DOPMHPYET JOTHIECKOE U
abCTpakTHOE MBINUICHHE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM i OCBOCHUS
KypcoB HWH(MOpPMATUKH, OOIIECTBO3HAHMS, WCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4Yalluecs OBIIAJeBAIOT YHHBEPCAIBHBIM SI3BIKOM COBpPEMEHHOM
HAyKH, KoTopas (hopMyJIMpyeT CBOU JOCTH)KCHUS B MaTeMaTHIecKoi popme.

Kypc anrebpsl u Hayam MaTeMaTHYeCKOTO aHAIHM3a 3aKJIaIbIBACT OCHOBY IS
YCHEIIHOTO OBIAJCHUS 3aKOHAMH (PU3WKH, XUMUHU, OHOJIOTHH, IOHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH W OOINECTBEHHOW JKWU3HH, ITO3BOJISET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX NHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TOBCEIHEBHOW XM3HHU. B TOXXe Bpems OBIaJcHHE
aOCTpaKTHBIMA W JIOTHYECKH CTPOTHMMH MaTeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIICHHUS, UCIIOIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHajoruto, GopMHUPYyET KPEaTUBHOE M KPUTUIECKOE MBITIUICHHE. B X071e n3ydeHus
anreOppl W HaYaJl MaTeMaTUYeCKOrOo aHajdu3a B CTapIIed IIKOJe Yydaliuecs
MOJIYYatOT HOBBIM OMBIT PEHIEHUS TMPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJICTICH pPealbHbIX CUTyalluidi W WHTEPIpETaIruu
MOJIYYCHHBIX ~ PEIICHUHM, 3HAKOMSTCA C  OpUMEpPaMH  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEHl B TpHUpPOJAE, HAYKE W B HCKYCCTBE, C BBIIAIONIUMUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

Kypc obnamaer 3HaUUTENBHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4eOHbI Marepual, CIOCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHs, TaK M 4Yepe3 crenuduky ydeOHOM AesTeIbHOCTH,



TpeOyroren CaMOCTOSTEIIbHOCTH, aKKypaTHOCTH, IPOJOJKUTETBHOU
KOHLIEHTpAalMi BHUMaHHs U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJbTarT.

B ocHoBe wmetomuku oOydeHus anreOpe W HayajlaM MaTEeMaTHYECKOTO
aHaJIM3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOIO aHaIN3a» BKIKOYAET
CIIEYIOIME COJNEPKATEIBHO-METOIUUECKUE JIMHUN: «YHcIa W BBIYMCICHUD,
«Dynkuun  u - rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTEMaTUYECKOr0  aHanu3a», «MHokecTBa M Joruka». Bce OCHOBHBbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4aloTCd Ha IPOTSHKEHHHM [BYX JIET
oOydeHusi B CTaplleil IIKOJIe, €CTECTBEHHO JAOIOJIHAA APYTr JIpyra U MOCTENEHHO
HACBIIIAACh HOBBIMM TeMaMH M  pazgenamu. JlaHHBIE Kypc  sBisieTcs
UHTErPAaTUBHBIM, TOCKOJBKY OOBEIUHSET B ce0e COoJepiKaHhe HEeCKOJIbKHUX
MaTE€MaTUYECKUX AUCIUIUIMH: aJireOpa, TPUTOHOMETPHUSI, MAaTEeMaTUUYECKUI aHaJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJajeBalOT Bc€ Ooiiee
MIMPOKUM MAaTEMATHUYECKHUM alllapaToM, Y HUX MOCIEI0BaTeNbHO (hopMupyercs u
COBEPILEHCTBYETCS yMEHUE CTPOUTh MATEMaTUYECKYI0 MOJEIb pealbHOU
CUTyalluM, NPUMEHATh 3HaHUS, NOJIydeHHble B Kypce «Auredpa W Haudana
MaTEMaTUYECKOTO aHAIN3a», IS PEUIEHUS! CAMOCTOSTENBHO CHOPMYIUPOBAHHOM
MaTEeMaTUYECKOH 3aJ1auM, a 3aTEeM UHTEPIIPETUPOBATH IMOTYUYEHHBII pe3yJbTaT.

ConepxarenbHO-MeTOaUuYeCKass JIMHUS «Hucna W BBIYMCIEHUS» 3aBEPIIAET
(dopMupoBaHrE HABHIKOB HCIOIB30BAHUS JCUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaTo B OCHOBHOW MIKoJie. B crapmeill mkosje oco00e BHUMAHHME YJIENSETCS
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCTIOJb30BaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTEIBHOTO YHCIA, YMEHHUE
palMOHAJIBHO BBINOJHATh JEHCTBHAS C HUMH, JelaTb HPUKHAIKY, OLEHUBATH
pe3ynbrar. OOyuyaroniyecs: NOJy4YaloT HABBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICUCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH (opme,
MCIIOJIB30BAHUSI MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAKECHHI.

JIuans «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS HA IPOTSHKEHHHM BCETO
oOyueHuss B CTaplIed IIKOJIe, IOCKOJBbKY B KaXIOM pasjeie MporpamMmbl
IPETyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMU pPEUICHUS LEJbIX, PAlMOHAIBHBIX, HPPALUOHAIBHBIX,
NOKAa3aTEeNbHBIX, JIOrapu(PMUUECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe YMEHNS UCIIOJIB3YIOTCS IIPU UCCIICOBAaHUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/Ja4 U 3aJady Ha
HaXOXJEHUE HauOONbIIMX W HAUMEHbIIMX 3HadeHud QyHkouu. JlanHas
colep)KaTellbHasl JIMHUS BKJIOYaeT B ce0sd Takke (QopMUpOBaHUE YyMEHUUH
BBINIOJIHATD pacy€Tsl Mo ¢opMmyrnam, MNpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKXKe BBIPAXKEHUH,



CoJiepKalluX cTerneHu M Jyorapupmel. braromaps u3yueHUIo anreOpanyeckoro
MaTepualia TPOUCXOJIUT  JaJbHEWIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTpaKTHOTO MBIIUICHUS Yydaluxcs, (QOPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccykJeHuid, paboThl C  CHMBOJBHBIMH  (QopMaMu,  TIPEJICTABICHUSA
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQPeKTUBHBIE HWHCTPYMEHTHI JUISI pEHICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aja4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
SI3bIKa HAYKH.

ConepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKU» TECHO
NeperieTaeTcs ¢ IPpYyruMu JTUHUSMH Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCTIEIOBATEIBHOCTh U3YyYCHUS MaTepuana. Nzydenne CTETICHHOM,
MI0Ka3aTeJIbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKILIUN, UX CBOMCTB
U TpaduKoB, UCTIOIB30BaHUE (DYHKUIMU IJIS pPEIIeHus 3a7ad U3 JPYTHX y4eOHBIX
IPEeIMETOB U PEaTbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHUYECKUM aHAIIM30M,
TaK W C pEIICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipu 3ToM Oonblloe BHUMaHHE
yaensieTcst GOpMHUPOBAHHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BETUYMHAMHU, HCCIEAO0BATh TMOJTYYCHHBbIE (YHKIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojepKaTebHON JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
M HaBBIKOB, MO3BOJIAIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAYy BEIWYHMHAMH B
pasznu4HON (opMe: aHATUTHIECKOW, Tpaduueckol M cioBecHOW. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIICHUS, CIIOCOOHOCTH K
0000IIEHUIO M KOHKPETU3AILIUU, UCTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHass nuHus «Hadama MareMaTwmdeckoro aHaim3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYr KaK MATEeMAaTHUYECKHX, TaK W MPHUKJIAJTHBIX 3a/ad,
JOCTYMHBIX 00yYaromMUMCs, Y KOTOPBIX MOSIBIISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku (QYHKIUN, OMpPENensaTh WX HAUOOJbIINE W HAUMEHBIITNE
3HAYCHUSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TeN, HAXOJUTh CKOPOCTH U
yCKOpeHusi ImpoueccoB. JlaHHas conepkarenbHas JIMHUSA OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUSI MAaTeMAaTHYECKHUX MOJIeJIel peanbHbIX CHUTYyaIluH,
HAXOXJCHUS HAWIYUYIIEro pElIeHHs] B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
SKOHOMHUYECKHUX, 3a7a4yax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOIrO aHajIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATILHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJICHUSI, (QOPMUPOBAHUIO YMEHHMHM paclO3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHUKe U HuckyccrBe. OOyuwaromuecs Y3HAIOT O
BBIIAIONIUXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U UX aBTOPaX.

CopepxarenpHO-MeTOIMYeCKas JINHUSA «MHOXeCTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTAM  TEOPHUH  MHOXECTB. | €0peTHKO-MHOKECTBECHHBIC
NPECTABICHUS TMPOHU3BIBAIOT BECh KypC MIKOJBbHOW MaTEeMaTHKU U TpeararoT



Hanbosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONINNI BCE pa3/iesibl MAaTEMAaTUKU U €€
IPWIOKEHUH, OHU CBSI3BIBAIOT PAa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IMHOE
nenoe. Iloaromy Ba)kHO 1aTh BO3MOKHOCTBH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MaTeMaTUKW W HCIIONb30BaTh €ro JUis
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa um Hayalia MaTeMaTHYE€CKOTO aHaJINW3a» MPUCYTCTBYIOT
TAaK’K€ OCHOBBI ~MATEMAaTHYECKOTO  MOJEIUPOBAHUS, KOTOPBhIE IPU3BAHbBI
c(hopMHUpPOBaTh HABBIKU MOCTPOEHUSI MOJIEJICH pealbHbIX CUTYallU, UCCIEIOBaHUS
ATUX MOJeNiel C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYeCKOro aHalv3a U
UHTEPIPETALUU TOJYYSHHBIX PE3yibTaToB. Takue 3aJaHusi BIUIETEHBI B KaXKIbIH
U3 pa3/ieNioB MPOrpaMMbl, MOCKOJIBKY BECh MaTEpHall Kypca IIMPOKO UCTIOIb3YyETCs
JUISl pelieHusl PUKIAIHBIX 3a1ad. [Ipu pereHun peaqbHbIX MPaKTUYECKUX 3a7a4
yyaluecs pa3BUBAIOT HaOMIOAATENIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HKCIOJIb30BAaTh AHAJIOrUIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS MPUKIIATHBIX
3a/1a4 OpraHu3yeTcsl B MPOLECCe M3YyYEHHsI BCeX TeM Kypca «Anredpa v Havaia
MaTEMaTUYECKOTO aHATU3ay.

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

B yueOGHOM muiaHe Ha H3ydeHHE Kypca aiareOpbl M Hadajl MaTeMaTHYE€CKOIo
aHaju3a Ha 6a30BOM yYpOBHE OTBOJUTCS 2 4aca B Henento B 10 kimacce u 3 yaca B
Hesnento B 11 kiacce, Bcero 3a Ba roja ooyuenust — 170 yacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucsa 1 BIYMCICHUSA

PaunonaneHpie uncna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLICHTHI,
OeCKOHEUHbIE  MepHoauYecKkre ApoOu.  ApudpMeTHUYeCKHe  Olepaluu  C
palMOHAIIBHBIMU YHCIAaMU, TPE0OpPa30BaHUsI YHCIIOBBIX BbIpakeHUi. [IpuMeHnenne
po0eit ¥ MPOIEHTOB ISl PEIICHUs] MPUKIAAHBIX 33/1a4 U3 PA3IUIHBIX OTpaciien
3HAHHUU U PEAJIbHOU KU3HMU.

JlelictBuTenbHbIE 4Yucaa. PamuoHanmbHble W UPPALMOHAIBHBIE  YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTEIbHBIMU 4YHCIaMH. [IpubmmkEHHbIC
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1menbiM  mokazateneMm. CranmaptHas Qopma  3amucH
JNEHCTBUTENBHOTO 4YHcia. Vcmosib3oBaHWE  MOIXOMasmiedt  ¢GopMbl  3amucu
JNEUCTBUTENBHBIX YHUCEN ISl PELICHHUS MNPAKTUYECKUX 3aJa4 U MPEICTABICHUS
JAHHBIX.

ApudmeTnyeckuii  KOpeHb  HaTypaJlbHOM  cTemeHd.  JleWcTBua ¢
apu(pMETUYECKUMU KOPHSIMH HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC,
ApPKTAHI€HC YHCIIOBOI'O aApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbIE MPE0Opa30oBaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEeHHE, KOpPEeHb YypaBHEHHUs. HepaBeHCTBO, pElICHHWE HEPABEHCTBA.
MeTtoa uHTEpBAJIOB.

Pemienune nensix 1 ApoOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YPaBHEHUN.

[IprMmeHeHnne ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a1a4
W 33]1a4 U3 PA3JIMYHbIX 00JIaCTe HAYKH U PEAbHOW KU3HH.

DYyHKIUU U TPaPUKH

Oyukius, crnocoObl 3amganus ¢Gyskuuu. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud ¢yukumu. Hymu QyHkmm.
[TpomexxyTku 3HAKOMOCTOSAHCTBA. UETHBIC M HEUETHBIC (DYHKIIHH.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U IEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS 1-OU CTEIEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKIIMNA YUCIIOBOTO apryMEHTA.

Hayajia MaTeMaTH4YeCKOI0 aHAIH3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus IOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE IOCHEA0BATEIILHOCTH.

Apudmernueckas ¥ reomeTpuueckasi mporpeccun. beckoneuHo yoObiBaromias
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOon
nporpeccund. Dopmyiia CIOXKHBIX NPOLEHTOB. VCronp30BaHUE IPOrPECCUU IS
peLICHUs pealIbHBIX 3a/1a4 IIPUKIIAIHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, omnepanuu HajJ MHOXXecTBaMu. J(unarpammsl Jiliepa—BeHnHa.
[IppumMeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara il OINMCAHUS PEalbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KITACC

Yucaa 1 BBIYMCICHUA

HarypanbHblie u nensie uncina. [Ipu3Haku 1€IUMOCTH LIENIBIX YHCEL.

Crenenp ¢ pauMoHaJIbHBIM MTOKa3areneM. CBOMCTBA CTENEHHU.

Jlorapudm uncna. JleciTHuHbIC U HATYpaIbHbIE JTOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BhIpAXKEHHM, COACPKAITUX JTOrapu(MBbI.

[TpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTENEHH C PALMOHAIbHBIM
MIOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIAIHbIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHECHUM.

CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad W 3a/ad W3 Pa3IMYHBIX 00JacTel HAyKW W PEaIbHOU
KUA3HU.

DOyHKUUM U TPapuku

Oyukrus.  [lepuonuueckne  dynkuuu. [IpomMexyTkMm  MOHOTOHHOCTH
byHkuuu. MakcumMymbl U1 MUHUMYMBbI (QyHKIIMUA. HaunOosblliee u HauMeHbIIEe
3HaueHUe (PYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKIIUU, KX CBOMCTBA U TPpaPUKH.

[TokazatenbHas u norapudmudeckas GyHKIUH, UX CBOMCTBA U rpaduKH.



Ucnonb3oBanue rpadmkoB GyHKIUN U1 PEIICHHS YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QYHKUMHA [UIsI MCCIEAOBAaHUS IPOLIECCOB H
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHWU 3ajad U3 APYTUX Yy4eOHbIX
IIPEIMETOB U PEAIbHOM KU3HMU.

Havajia MaTeMaTH4€CKOr0 aHAJIN3a

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[IpousBoanas  ¢ynkuuu. ['eomerpuyeckuii u  QU3NUECKUN  CMBICI
MPOU3BOJHOM.

IIpousBogHbple  aneMeHTapHbIX  QyHKIuA.  Dopmynsl  HaXOXAECHUA
POU3BOJHON CYyMMBI, POU3BE/ICHUS U YACTHOTO (PYyHKIIUH.

[IpumeHeHre NMPOU3BOJHON K HMCCIAEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U
sKkcTpeMyMbl. Haxoxxaenue HanOobIIero 1 HAaMMEHbIEro 3HaYeHUs (PYHKIMKU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOJHOM U HAXOXKACHUS HAWJIY4llIer0 pEIICHHS B
NPUKIAIHBIX 3aJa4yax, I ONpPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmMynoi unu rpaduKoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNHurerpan, ero reoMeTpuyeckuid M (u3Myeckuid cMmbIcia. Beluncinenue
uHTerpana no popmyie Herorona—JleiiOHuua.



IIVIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yuebHOro mpeamera «MartemaTuka» JTOJDKHO OOecrneuynBaTh
JOCTHKEHUE Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus CAEAYIOIMNX JUYHOCTHBIX,
METanpeIMETHBIX U TIPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMPOTPaMMBI  Y4EOHOTO TIpeaMeTa
«MaremaTuka» XapaKTepU3yOTCS:

I'paxxnanckoe BOCUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMHM 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
nporeayp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAYCHHUEM.

[TatprnoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJICHTUYHOCTH, YBAKECHUS K
MPOIUIOMY Y HAaCTOSIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUKMCKONM MAaTE€MaTUYE€CKOW IIKOJIBI,
K MCHOJIb30BAaHUIO ATUX JOCTIKEHUN B JPYrux HaykKax, TEXHOJIOTUAX, cpepax
SKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUICKOTrO Hapo/a;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, JTHYECKOIO  IOBECACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKCHUN HAyKHU U JIESITEIbHOCTHIO
Y4EHOI0; 0OCO3HAaHWEM JIMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOrO OYYILIETO.

DCTETUYECKOE BOCITMTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MATEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pEIIEHN, pacCyXICHUN;
BOCTIPMMMYUBOCTHIO K MATEMaTUYECKHUM acCIleKTaM pa3IMuHbIX BUJOB UCKYCCTBA.

du3nYeCcKoe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHUE 3HaHUS B
WHTEpecax 370poBoro u 6e3omacHoro obpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUH U

OTJIbIXa, peryisipHasi busnyeckas AKTUBHOCTb); ¢duznuecKkoro
COBEPIIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSTENBHOCTBIO.

TpynoBoe BOoCIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
pa3auuHbiM  chepam  MpodecCHOHATBHON  IEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oyaymeil npodeccud U peanu30BbIBATh COOCTBEHHbIE JKU3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K  MarTeMaTHUYeCcKOMy OOpa3oBaHUI0 U
caM00Opa30BaHUIO Ha TPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIIPABIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLMAIBHO-DKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NPUPOIHOU U COLIMATIBHOU
Cpelbl, OCO3HAaHHMEM TJIOOATBHOIO  XapakTepa HJKOJOTMYECKHUX MpoOJeMm;
OpHEHTalMEl Ha MPUMEHEHUWE MAaTeMaTHYECKMX 3HAHUW JUIS PELICHUS 3a/1ad B
0o0NacCTU  OKpyXKaroumed cpeapl, IUIaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUI ISl OKPYKAKOLIEN CPELBI.

[HerHOCTH HAYYHOT'O MO3HAHUSL:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAayKM W  OOIIECTBEHHOM  MpaKTUKH, MOHUMaHUEM
MaTEMaTUYECKONM HAayKh Kak c@epbl YEJIOBEUYECKOW MAESITeIbHOCTH, ITAloB €€
pa3BUTUA WM 3HAYMMOCTH JUIA Pa3BUTHUS LMBWIM3ALWH; OBJIAJACHUEM S3BIKOM
MAaT€eMaTUKA M MAaTeMaTH4YECKOW KyJNbTYpOM KakK CPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO ACATEIBHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeMeTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMEUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvie  Oeilicmsus, — 0Oecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoenue
Memooo8  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccne008amenbCKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).

bazoBeie nornueckue AeUCTBUSA:

e BBIBIIATHh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSATHUN, OTHOLIEHWHA MEXKIY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNie/ICHUs]  MOHSATUN; YCTaHABJIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHUA ISl OOOOIICHHS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (QOPMYJIUpPOBaTH U  NPeoOpa3oOBBIBATh  CYXKJICHUS:
yTBEpAUTENbHbIE U OTpPULATENIbHBIC, €IMHUYHbIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTUBOpEYMs. B (pakTaxX, JaHHBIX, HAOJIONEHUSAX U YTBEPKICHUSIX;
npeajaraTtb  KpUTEpPUM  JUIL  BBIABJICHHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JIeNaTh BBIBOABI C MCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUCHHUI, YMO3aKIIOUCHHUH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MPSMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBIL;

BbIOMpATh crnoco0 pemeHus yuyeOHOW 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbHIOMpaTh Haubonee MNOAXOAAMMI € Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKue ASHCTBUS:

WCITIOJIB30BaTh BOTPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
(opMyaMpOBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpodIemMy,
yCTaHaBIMBaTh HWCKOMOE W  jJaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UITUIO, MHEHUE;

IPOBOIUTH CaMOCTOSTEITHLHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0BbeKTa, SIBICHHS, TIPOIECCA, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENbHO (OPMYITHPOBATH 0OOOIIEHHS U BBHIBOBI IO PE3yIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUI;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIABUTATH
MPENOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ nandopmarmeii:

BBISIBJISITH J1e(pUIUTHI MH(OpPMaLIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsl pEIICHUs 33]1a4H;

BbIOMpaTh  MH(POpPMALMIO U3  HCTOYHMKOB  pAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOpPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYPUPOBATh HHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WTIOCTPUPOBATh TpadUyuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvhvie  KOMMyHUKamueHnwle Oelicmeus, obecneyugarom

CHOPMUPOBAHHOCIb COUUATILHBIX HABBIKOS 00YUAIOUWUXCSL.
OOurenue:

BOCIpUHUMATh U  (OPMYJIHpPOBaTh CYXKICHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOO
TOUKY 3pPEHMSI B YCTHBIX M NHCbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO
X0y pelIeHus 3a7aul, KOMMEHTHPOBATh MTOYYEHHbIN pe3yibTar;

B X0JI€ OOCYKIEHMsI 3a7aBaTh BOIIPOCHI 10 CYIIECTBY O0CYKIa€MON TEMBI,
npoOseMbl, perraeMoi 3aJ1aum, BbICKa3bIBaTh UACH, HAIICJICHHbIE HA TTOUCK
pEelIeHus; COMOCTaBIATh CBOU CYXICHHUS C CYXKACHHSIMHU JAPYTHX
YYaCTHUKOB JHayiora, OOHapy>XKMBaTh pa3jInuyuMe U CXOJICTBO MO3UIIMM; B
KOPPEKTHOU popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaThl  pPEIICHUd  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAHUs,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOHM |
WHINBUyTbHON PabOThI MPU PEIICHUH YUEOHBIX 33/1a4; TPUHUMATh 1E]Th
COBMECTHOM JEeSATEIHHOCTH, TUTAHUPOBATH OPTAHHU3AIUI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATKLCS, 00CYKAATh MPOIECC
U pe3yJbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmMax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC); BBINOIHATH CBOIO YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTrUMHU YJ€eHAaMU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chopMyTUPOBAHHBIM YYACTHHUKAMHU B3aUMOICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaom

d)OpMHpO@ClHH@ CMbBICIIOBbIX YCNMAHOB0K U HCUZHEHHBLIX HABLIKOB JIUYHOCMU.
CaMoopraHmauI/m:

COCTABJIATH INIaH, AJITOPUTM PCHICHUA 3a/1a4H, BLI6I/IpaTI) croco0 peucHusd €

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOW MH(pOpMAIUK.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedJeKkcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CaMOKOHTPOJIL Ipolecca MU
pe3yJIbTaTa peleHns] MaTEMaTUIECKOM 3a/1auu;



e INPEABHUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIpU PELICHHUU
3aa4d, BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEJIH U YCJIOBHUSAM, OOBICHSTH
NPUYUHBI JIOCTUKEHHSI WIM HEAOCTHXKEHHUS PE3YJIbTAaTOB AEATEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUsS MOJDKHO 00ECIIeUMBATh JOCTHUKEHUE
CJIEIYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yuciia v BIYMCICHUSA

OnepupoBaTh MNOHATHSAMHU: pPAUUMOHAIBHOE W JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IECATUYHAS POOb, MPOIEHTHI.

BremmonasaTe  apudMeTrnueckwe — omepandd ¢ PaNMOHATBHBIMH U
JIEUCTBUTEIIbHBIMU YHUCIIAMU.

BrinonasaTh puOIMKEHHBIE BRIYUCICHUS, UCTIONB3YS MPaBUia OKPYTICHUS,
JIeTIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCIIEHUMN.

OnepupoBaTh MOHATUSMH: CTENEHb C LENBIM IIOKa3aTelieM; CTaHJapTHas
¢opma 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTENECHH;
UCIIOJIb30BAaTh MOAXOAANIYI0 (hOPMY 3aIMCH JIEUCTBUTEIBHBIX YHCEI JIJIsl pEIIeHUs
MPAKTHYECKUX 33/1a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aMKCh MPOU3BOJILHOTO yIJIa yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHHE;

BoinonHsaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPHUYECKNE YPABHEHHS.

BoinonHaTe npeoOpa3oBaHUs ILENbIX, PAlMOHAIBHBIX W UPPALMOHAIBHBIX
BBIDQXKEHU W pelaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA ISl PELIEHUS MAaTEMATUYECKUAX 3a7a4
W 33]1a4 U3 PA3JIMYHbIX 00JIaCTe HAYKH U PEAIbHOU KU3HH.



MopenvupoBaTh pealibHbIE CUTyallud Ha SA3BIKE aireOpbl, COCTaBISATh
BBIDOKCHUS, YPAaBHEHHS, HEPaBEHCTBA IO YCIOBHUIO 3a/Jaud, WCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHUEM alllapaTa aireopshl.

DOyHKUMH U TPaPuKu

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (PyHKIMH, 001acTh
OTIpEeNIeTICHUs] U MHOXKECTBO 3HA4YCHHM (QYHKIUHU, Tpaduk (yHKIHMH, B3aUMHO
obpaTtHbie QYHKITUH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (DYHKIMHM, HYIH
GyHKUIMU, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBA.

Ncnonb3oBath rpad@uku GyHKIUN 1715 pelieHns ypaBHEHUN.

CtpouTh M YHMTaTh TpaWKN JTUHEWHON (YHKIIMU, KBAJIPATHUYHON (PYHKIIUH,
CTETICHHOU (PYHKIIMH C IIEJIBIM ITOKA3aTEIIeM.

Hcnonw3oBath rpadukd QYyHKIMH JUIsI  KCCIEIOBAHMUS IPOIECCOB MU
3aBUCUMOCTEH TPU PEIICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB M PEabHOU
KU3HH, BBIpaXkaTh (OPMyIaMHu 3aBHCHMOCTH MEKy BEIIMYNHAMMU.

Hauana MaTeMaTH4ecKoro aHajamn3a

OnepupoBaTh TMOHATUSMH: IIOCJICAOBATEILHOCTh, apudMeTHueckas W
reoOMEeTPUYECKasi IPOrPECCUMU.

OnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBIBAIOIIAs T€OMETpHUUECKas
porpeccusi, CyMMa OECKOHEYHO YOBIBAIOIICH reOMETPHIECKON MMPOTPECCUH.

3amaBarh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATENBHOCTEN U MPOTPECCUM TSI PELIEHUS
peaNbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OmnepupoBath MOHATHUSIMH: MHOKECTBO, OTI€pAIlMX HAJ] MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisi  ONMUCAHUs
peabHBIX TPOILIECCOB U SABJICHHWM, MPU PEIICHUH 3a7a4 W3 APYTHX y4eOHBIX
IPEAMETOB.

OnepupoBarh  MOHATHUSIMHU: ompejiesieHne,  Teopema, CJIEJICTBHE,
JI0Ka3aTeIbCTBO.

11 KUIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATHUSMH: HaTypaJbHOE, IEJI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKHU JIIMMOCTH IIEJIBIX YHMCEN, Pa3JIOKEHUE YKCIia Ha MPOCThIE MHOXKHUTEIN
JUIs1 pelIeHUs 3a1a4.

OnepupoBaTh NOHSATUEM: CTEIIEHD C PAIMOHAJILHBIM MTOKA3aTEJIEM.

OnepupoBaTh TMOHATHSAMU: JIOTapu(pM 4YHCIIa, TESCATHYHBIC W HaTypalbHBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTy cBOWCTBa CTENMEHW i NpeoOpa3oBaHMsI  BBIPAKCHUM;
OIIEPUPOBATh NOHATHUAMU: IIOKA3ATEIBHOE YPABHEHHWE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonuATe npeoOpa3oBaHUsl  BBIPAXKEHUN, COAEpXKAIIUX JIOTapU(PMBbL;
OTepUpOBaTh MOHATUSMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemieHnst npoCTeUnX TPUTOHOMETPUUECKUX HEPABEHCTB.

OneprpoBaTh MOHATHUSIMHU: CUCTEMA JIMHEHHBIX YPAaBHEHH U €€ pEIICHHUE;
VICIIOJIB30BAaTh CUCTEMY JIMHEVHBIX YPABHEHUH U1 PELICHUS ITPAKTUYECKUX 3aa4.

HaxoauTp pelnieHus nmpocTerInx CUCTEM M COBOKYITHOCTEN palMOHAJIbHBIX
YpPaBHEHUU U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha SA3bIKE aireOpbl, COCTaBIATh
BBIDQXKEHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBl 110 YCIOBHIO 3a/1ayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM allapara aireopbl.

DyHKIUY U TPaPUKH

OnepupoBaTh  MOHATUAMM: HEepUOAMYECKass  (QYHKLUMS, [POMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKHA OHKCTpemMyma (QyHKUuHM, HauOoibllee U
HauMEHbIee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; MCIHOJIb30BaTh HX JJA
UCClieIOBaHMs (PyHKINHU, 3aJaHHOU TpaduKOM.

OnepupoBaTh MOHATHAMHU: TpadUKU MOKA3aTEIHHOU, JOTapuPMUUECKON U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxarh UX Ha KOOPIAWHATHOW IMJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHNS] YPABHEHNNA U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM TIOCKOCTH TpadUKu JTUHEHHBIX ypaBHEHUI
Y VICIIOJIB30BaTh UX JUIA PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBate rpaduku (QYHKUMH JUIsi  HMCCIEIOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEH U3 IPYTUX Y4eOHBIX AUCLHUILINH.

Hayana MaTeMaTH4eCcKOro aHajamusa

OnepupoBaTh MOHATUSAMU: HENpepbIBHAs QYHKIUS; TPOU3BOIHAS (QYHKLUY;
UCIIOJIb30BaTh TEOMETPUUYECKUNA M (PU3UUECKUI CMBICI POU3BOTHOM AJI pelieHus
3aj7ad4.

Haxonuth npou3BoOIHbIE 2JIEMEHTAPHBIX (PYHKIIUN, BBIYUCISTH TPOU3BOIHbBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonb3oBaTh NpoOU3BOJHYIO IS HCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSThH PE3YyJIbTAThl UCCIIEIOBAHUS K MIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NpOW3BOAHYIO Uil HAXOXKIAEHUS HAWIYUIIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-IKOHOMHYECKHUX, 33/1a4ax.

OnepupoBaTh MOHATHSMHU: [EpBOOOpa3Hass W  MHTErpall; IMOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTErpaa.



Haxonuth mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIUH; BBIYUCISATH WHTETPal
no ¢opmyne Herotona—Jleitoamuria.

Pemate mpukiagHbie 3a7adi, B TOM YHUCIE COIMAIBHO-DKOHOMHYECKOTO M
dusnueckoro xapakrepa, CpeJCTBaAMU MaTEMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpossbie)
KoHnTpoibHbI IIpakTHyeckn
n/n NPOrpaMMsblI Bcero o0pa3oBaTejbHbIE
e padoThI e padoThI
pecypchl
MHosecTBa pallMOHAJIbHBIX U
1 JICUCTBUTENBHBIX YUCEN. PallMOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuun 1 rpapuku. CTeneHb ¢ 1eIbIM 6
[I0Ka3aTelIeM
3 ApudmeTrndecKkuii KOpeHb N—0i CTETICHH. 13 )
HppanroHanbHble ypaBHEHHs 1 HEPABEHCTBA
DopmyIsl
4 TpuroHomerpun. Tpuronomerpuyeckre 22 1
ypaBHEHHUS
5 ITocnenoBaTebHOCTH U IIPOrPECCUN 5 1
6 [ToBTOpenue, 06001IeHNE, CUCTEeMaTU3aLUs 3 |
3HAHUI
OBIIEE KOJIMYECTBO YACOB 10 68 6 0

[TPOTPAMME




11 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HanmeHnoBanue pasjaejioB ¥ TeM (uudposrie)
KoHTpo/bHBI IIpakTHyeckn
n/n NMPOorpamMmmbl Bcero o0pa3oBaTe/ibHbIE
e padoThblI e padoThbl
pecypcsl
CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIIEM.
1 [okazatenpHas pynkius. [TokazaTenbHble 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckast GyHKIHS.
2 JlorapupMuueckue ypaBHCHHS U 12
HEPABEHCTBA
Tpuronomerpuyeckue GyHKIUN U UX
3 rpaduxu. TpuroHomerpuyeckue 9 1
HEpaBeHCTBA
4 IIpousBoaHas. [Ipumenenue npou3BOAHON 24 1
5 HuTterpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHEHUN 12 1
7 Harypasbnsle u 1iensie yucna 6
2 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 18 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoxka

KoaudecTBO 4acoB

Bcero

KoHnTposbHbI
e padoThbl

IIpakTuyecku
e padoThbI

Jlara
U3YYeHH
1

DJIEeKTPOHHbBIE
uupposeie
o0pa3oBaTe/bHbI
e pecypchbl

MHoecTBO, onepaluy HaJl MHOKECTBAMHU.
Huarpammel Diinepa—BenHa

Paronanpeable uncina. OObIKHOBEHHBIE U
JECSITUYHbIE TPOOU, IPOLIEHTHI,
OeCKOHEeUHbIe IEPUOTUUECKUE IPOOH

ApudmeTrueckue oneparuu ¢
paloHaIbHBIMU YHUCIaMH,
peoOpa30BaHUs YUCIOBBIX BBIPAKECHHIMA

[Ipumenenue npoOeit U MPOLIEHTOB TSt
penieHus NPUKIaAHbIX 3a/1a4 U3 Pa3IudHbIX
OTpaciey 3HaHUW U peabHOU KU3HU

[Tpumenenue apobeii U MPOIECHTOB IS
pelIeHNs IPUKIAIHBIX 3a7a4 U3 pa3IMuHbIX
OTpaciei 3HaHUW U pealbHOU KU3HU

HeﬁCTBHTeHBHbIe yucna. ParuonansHeIe U
HppanruOHAJIbHBIC YUCIIa

ApudmeTrueckue onepanuu ¢
ﬂGfICTBI/IT@J'IBHBIMI/I qucjiaaMu

ITpuOnm>xE€HHBIE BHIYMCIEHUS, IpaBUia
OKPYIJVICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN




ToxmecTBa v TOX/IECTBEHHBIC
npeoOpazoBaHus

10

YpaBHEHME, KOPEHb YPABHEHUS

11

HepaBeHCTBO, peIICHUC HCPABCHCTBA

12

Merton nHTEpBaNOB

13

Pemenwe neipix u qpoOHO-pallMOHATEHBIX
YPaBHEHUI U HEPABEHCTB

14

KonTpoabHnas pa6ora no reme
"MHoOkecTBa PAMOHAJILHBIX H
JelcTBUTE/IbLHBIX UKce. PalinoHaabHbIE
YPABHEHHS M HEPABEHCTB'"'

15

DyHKIUSA, CTTOCOOBI 3a1aHus (QYHKITHH.
B3anmuo oOpaTHbie PyHKITUN

16

I'paduk Gynkmuu. O61aCTh ONIpeICTICHUS |
MHOXECTBO 3HaueHnH ¢pyHkmu. Hymn
¢yskuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

17

YérHble 1 HeUETHBIE QYHKIIUU

18

CreneHs ¢ EIBIM ITOKa3aTeIEM.
CrannaptHas hopma 3armmcu
JEUCTBUTEILHOIO YHUCIIa

19

Hcnonp3oBanne noaxosmen popmbl
3armucu IICfICTBHTeJIBHBIX HUCeI 01
pelICHUA NPAaKTUICCKUX 3a1a4 U
MNpEaACTABJICHUA TaHHBIX

20

CrenenHast QyHKIIUS ¢ HATypaIbHBIM U
eabIM IoKazareieM. E€ cBolicTBa U

rpaduk




ApudmMeTnueckuii KOpeHb HATYPaTbHOU

21
CTEIIEHU

) ApudpmeTnuecKkuii KOpeHb HaTypaJbHOU
CTENEHU

7 CBoiicTBa apu(pMeTHYECKOTO KOPHS
HaTypaJbHOM CTENEHU

4 CaoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHOW CTENEHU
KonTposbHnas paéora no reme

25 «@ynkuuu v rpadguxku. CreneHs ¢
1eJIBIM MoKa3aTesem)

26 JeiicTBus ¢ apupMeTHIeCKUMU KOPHSIMHU
N—OW CTENEHU

7 JeticTBusi ¢ apu(pMETHISCKUMH KOPHIMH
N—OW CTENEeHU

)3 [eiicTBus ¢ apupMeTHUECKUMH KOPHSIMU
Nn—O0il CTENEeHU

29 JeiicTBus ¢ apupMeTHIECKUMU KOPHSIMHU
N—OW CTENEHU

30 JeticTBusi ¢ apu(pMETHIECKUMH KOPHSIMH
N—OW CTENEeHU

31 Pemenne nppaiMoOHaNbHBIX YPaBHEHUN U
HEPABEHCTB

1 Pelienue nppaioHanbHbIX YpaBHEHUN U
HEPABEHCTB

1 Pemienue nppanyoHanbHbIX YpaBHEHHUN U

HEPaBCHCTB




Pemienue nppanyoHanbHbIX YpaBHEHHUN 1

34
HEPABEHCTB

35 Pemenne nppanoHaIbHBIX YPaBHEHUN U
HEPABEHCTB

36 CBoiicTBa U rpauK KOpHS N-0i CTETIEHU

37 CaoiicTBa 1 rpad)uK KOPHSI N-0¥ CTETICHU
KonTtposbHnas pabora no reme

38 "Apudmernuecknii KOpeHb N—oil
creneHu. ppannonanbHble ypaBHEeHHUs
U HepaBeHcTBa'

39 CuHyC, KOCUHYC U TAHT'€HC YHUCIIOBOIO
apryMeHra

40 CuHyC, KOCUHYC U TAHT€HC YHCIOBOTO
apryMeHTa

A1 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa

4 ApKcHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

43 ONpeICICHUE TPUTOHOMETPUUECKHIX
(GYHKIMI YHUCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

44 OTIpe/ieNIEHUE TPUTOHOMETPHUUECKHUX
(GyHKIUI YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHUUECKUE (POPMYIIBI

46 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

47 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI




48 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

50 [TpeoOpa3oBanue TPUTOHOMETPHUECKUX |
BBIPAKCHUIN

51 ITpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BBIPAYKECHHI

5 [TpeoOpa3oBanne TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUI

54 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUN 1

55 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM 1

56 Peenne TpuroHoMeTpruUEeCKuX ypaBHEHUM 1

57 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
KonTtposbHnas pabora no reme

58 "@opMyJibl TPUTOHOMETPHH. 1
Tpuronomerpnyeckune ypapuenus"
ITocnenoBaTeabHOCTH, CIOCOOBI 3aaHUS

59 ocjaeqoBaTeIbHOCTEN. MOHOTOHHEBIE 1
M0CJIEe10BATEIbHOCTH
[TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS

60 IIOCJIEI0BATENbHOCTEN. MOHOTOHHBIE 1
[0CJIE10BATEIbHOCTH
Apudmernueckast U reOMETpUUECKast

61 nporpeccuu. Vcnonb3oBaHue nporpeccun 1

JJI pCHICHUA PCAJIbHBIX 3a1a4




MIPUKIIQJHOTO XapakTepa

Apudmerndeckas u reoMeTpuIecKast
nporpeccuu. Vcronb3oBaHue NpOrpeccuu

62 1
JUTS pEeLIeHUs] peabHbIX 3a1a4
MIPUKIIQJHOTO XapaKkTepa
beckoneuHo yObIBaroIas reoMmeTpudecKkas

63 nporpeccus. Cymma 0€CKOHEYHO 1
yObIBaroIeil FeOMETPUYECKON MPOrPEeCcCHH

64 dopmyJia CIOKHBIX TPOLICHTOB 1

65 KonTposbnas paéora no reme |
"TlocsienoBaTeIbHOCTH U Mporpeccun’
O0o001enue, cucTeMaTH3alisd 3HaHUH 3a

66 Kypc ajireOpbl 1 Haval MaTeMaTH4eCKOro 1
ananu3a 10 kiacca

67 IIpomeskyTOUHAs aTTeCTALMS. |
KonTpoasHnas padora
O0001menne, cucTeMaTH3aIisd 3HaHUH 3a

68 Kypc anre0psl ¥ HadaJl MaTeMaTHIEeCKOTO 1

agaymza 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KoHTpo/bHBI
e padoThI

IIpakTHYecKH
e padoThl

Jlara
H3y4YeHH
s

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/bHBI
e pecypcsl

CreneHsb ¢ palliOHAJIBHBIM ITOKA3aTCJIEM

CBoiicTBa cTEIeHU

[IpeoOpa3oBanme BEIpAKEHUH, COAECPKAIIUX
palroHaIbHbIC CTCIICHH

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
paloHaIbHbIE CTETICHU

[IpeobOpaszoBaHue BRIpAKEHUMN, CONCPKAIIIX
paloHaIbHbIE CTETIEHH

IlokazareabHbIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHUA U HEPABCHCTBA

IToxa3zaTennHBIC YpaBHCHHA U HCPAaBCHCTBA

Iloka3aTenbHbIC yPABHEHUSI U HEPABEHCTBA

— O |0 || D

IloxazaTennHBIE YPaBHCHUA U HCPABCHCTBA

—_— = = =] =

11

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

12

KonTtponsHas padora no teme "Ctenens ¢
palOHaIbHBIM IIOKA3aTENIEM.
[TokazarenpHas GyHkmwus. [TokazarenpHbIe
YpaBHEHHUS U HEpaBeHCTBA"

13

Jlorapudm yuncna




14 JlecaTUuHBIC W HATYpaAJIbHBIC JTOTAPUPMBI

15 [TpeoOpa3oBaHue BBIPAXKECHUHN, COACPIKAIINX
JoTapupMbI

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapupmbl

17 [IpeobOpaszoBanHue BBIpAKEHUMN, CONCPKAIIIX
JorapudMbl

18 [TpeoOpa3oBaHue BEIPAXKECHUHN, COACPIKAIINX
JoTapupMbl

19 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

2 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

3 Jlorapudmuueckas GpyHkus, €€ CBOMCTBA U
rpaduk

24 Jlorapugmmueckas QyHKIus, €€ CBOWCTBA U
rpaduk

’s Tpuronomerpuueckue GyHKINHU, UX
CBOIicTBa U rpaduxu

26 Tpuronomerpuyeckue QyHKIUH, UX
CBOMCTBA U TpaduKu

7 Tpuronomerpuueckue GyHKINHU, UX

CBOICTBA ¥ rpauKu




Tpuronomerpuyeckue GyHKIUH, UX

28 .
CBOMCTBA U rpaduKu

29 [TpumMeps! TPUTOHOMETPUIECKUX
HEPABEHCTB

30 [TpuMepbl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

1 [IpumMeps! TPUTOHOMETPUIECKUX
HEPABEHCTB
Konrponsnas pabora no teme
"Jlorapudmuueckas GyHKIUS.
Jlorapugmuueckue ypaBHEHUS U

33 HEepaBeHCTBA. T pUroHOMETpUUECKHE
GYHKIIUHN 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepriBHble GyHKITNH

35 MeTto MHTEpBAIOB JUIsl pELICHUS
HEPABEHCTB

36 MeToa UHTEpPBAJIOB /7Sl pEIICHUS
HEPABEHCTB

37 [TpousBoaHas GyHKIIMH

38 [TpousBogHas GyHKIMH

39 ['eomeTprueckuii 1 GU3NIECKHUIA CMBICIT

MIPOU3BOAHOMN




['eomerprueckuii 1 PU3NUECKUI CMBICIT

40 .
IIPOU3BOIHON

41 [Ipou3sBoHBIC AIIEMEHTAPHBIX (QYHKIUN

42 [Tpon3BoIHBIE 3TIEMEHTAPHBIX PYHKLUH

43 [TpousBogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO (hyHKIIHHA

44 [Tpon3BogHas CyMMBI, IPOU3BEACHNUS,
Y4acTHOTO (DYyHKIHIA

45 [TponsBogHast CyMMBI, IPOU3BENCHNUS,
4acTHOTO (DYyHKIMH
IIpuMeHeHne Mpou3BOJHOM K

46 Hccae0BaHuI0 (QYHKIIMH HAa MOHOTOHHOCTD
1 DKCTPEMYMBI
IIpuMeHeHne Npou3BOJHOM K

47 UCCIIEIOBAaHHIO (PYHKITMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne Npou3BOJHOM K

48 UCCIIEIOBAaHHIO (DYHKIIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpumeneHre npou3BOAHOMN K

49 Hccaea0BaHUI0 (DYHKIIMH HA MOHOTOHHOCTD
1 DKCTPEMYMBI

50 Haxosxnenne HanOOobIIero ¥ HANMEHBIIETO
3HaYeHUs PYHKIIMM Ha OTPE3Ke

51 Haxosxnenne HauOobIIero 1 HAMMEHbIIETO

3Ha4YeHUs (QYHKIIMU Ha OTpE3Ke




HaXO}K,I[eHI/IC HauOOJILIIEr0 1 HAMMEHBIIIETO

52
3Ha4YeHUs PYHKLUU Ha OTPE3Ke

53 Haxoxxnenne HanOOobIIero 1 HANMEHBIIETO
3HaueHusl QYyHKIUHU HA OTPE3Ke

54 Haxosxnenne HauOoJIbIIero 1 HAUMEHbIIETO
3Ha4YeHUs (YHKIIUU Ha OTpE3Ke

55 Haxoxxnenne HauOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKLUHU Ha OTPE3Ke
[IpuMeHenne npon3BOIHOMN s
HAXO0X/ICHUs HAaWJIy4Illero PEeleHus B

56 NPUKIATHBIX 3a7a4ax, JUIsl ONpeeIeHUs
CKOPOCTH TIpoliecca, 3aJaHHOro (hopMyIoi
WM rpadukom
KonTtponsHas pabota o teme

57 "IIponsBoaHas. [Ipumenenue
pOU3BOAHON"

58 [TepBooOpasnas. Tabauia nepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

60 WuTerpai, reoMeTpuueckuil 1 Gu3ndecKuii
CMBICII MHTETpajia

61 WHTerpai, reoMeTpuiyecKuii U GU3NIECKUA
CMBICJI HHTETpaja

62 WuTerpain, reomeTpudeckuil 1 PU3NIeCcKuil
CMBICIT MHTETpajia

63 Brruncnenue unterpana no gopmyse

Herorona—JleiiOaumna




64

Brrurcnenue uHTErpaia mo popmyiie
Herorona—Jleiiouaua

65

Brrancnenue wHTErpana mo gopmyiie
Hrrotona—Jleibuuiia

66

Brruncnenue uaTerpana no popmyiie
Herorona—Jleiioania

67

CucreMbl TUHEUHBIX YPaBHEHUH

68

CucreMbl TUHENHBIX YpaBHEHUN

69

Pemenne npukiaaHeIX 3aa4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

70

Pemenre mpukiaHbIX 3a/1a4 C TTOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

71

CucTemMbl U COBOKYITHOCTH IIEJIBIX,
palLMOHANIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JOrapu(PMHIECKUX
YpPaBHEHUH U HEPABEHCTB

72

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALIMOHAJIbHBIX,
NOKa3aTeIbHbIX, JIOTapu(PMUIECKIX
YPAaBHEHUI U HEPABEHCTB

73

Cucrembl 1 COBOKYITHOCTH LECJBIX,
palrOHAJIbHbIX, UPPALIMOHAIIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(l)MI/I‘leCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

74

CHcTeMEBI U COBOKYITHOCTH LECJIbIX,
paluOHaJIbHBIX, UPppAllMOHAIbHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUIECcKux
YpaBHEHUHN U HEPABEHCTB




Hcnonb3oBanue rpadukoB GyHKIUN 1715

7 pelIeHNs ypaBHEHUN U CUCTEM

76 Hcnons3oBanue rpadukoB GyHKIUN ATs
pelIeHusl ypaBHEHUI U CUCTEM
[IpumeHeHre ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00IacTeit
HAYKH U PeasIbHOM XKHU3HU

3 Kontponbhas pabota no teme "UnTerpan u
ero npuMeHeHusi. Cuctemsl ypaBHEHUI"

79 Harypanbhble 1 1iesibie yncia B 3aa4ax U3
peabHOU KU3HU

20 HatypanbHble U 1iesble yncia B 3aja4ax u3
peaNbHOM KU3HU

81 HarypanbHble U 1ienble ynciia B 3ajja4ax u3
pEAIbHOM JKU3HU

82 [Ipu3Haku AEMUMOCTH LETBIX YUCE

83 [Ipr3HaKu AETMMOCTH LEIbIX YHCE

84 IIpu3HaKky AEIMMOCTH LEIBIX YUCEI

25 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aUs
3HAHWM. Y paBHEHUS

26 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUW. Y paBHEHUS

27 [ToBTOpeHue, 06001IeHNE, CHCTEMATU3AIIUS

3HaHUU. YpaBHEHUSA




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AITHIS

88 .
3HaHUW. Y paBHEHUS

29 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIINS
3HaHUU. YpaBHEHUSA

90 [ToBTOpeHue, 06001IeHNE, CUCTEeMAaTU3alIUs
3HaHUU. YpaBHEHUA

01 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHncTBa

9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIINS
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alIUs
3HaHuii. HepaBeHcTBa

94 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AITHIS
3HaHui. HepaBeHncTBa

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIINS
3HaHui. CucTeMbl ypaBHEHUI

96 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alIUs
3HaHu#. CucTeMbl ypaBHEHUI

97 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AITHS
3HaHUW. OyHKIMH

98 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3AIINS
3HaHui. OyHKUIKH

99 HToroBas KOHTpOJIbHAsA paboTa

100 Hrorosasi koHTpOIbHAsS paboTa
O0001menue, cucreMaTH3aIisa 3HaHUH 3a

101 Kypc anreOpbl 1 Hadal MaTeMaTH4eCKOro

amaimm3a 10-11 xaccoB
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O0001Ienye, cucTeMaTH3alys 3HaHUH 3a
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HOACHUTEJIbBHASA 3AIINCKA

VY4eOnbll Kypc «Alredpa U Hayana MaTeMaTHUYECKOTO aHAJIN3ay SBIISACTCS
OHUM M3 HauboJiee 3HaYMMbIX B IIPOrpaMMe CPEIHEro oOLIero oOpa3oBaHMs,
MTOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIEYMBAET UHCTPYMEHTAIbHYIO 0a3y s
M3YUYEHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYrod CTOpPOHBI,
dbopMupyeT TOTUYecKoe U a0CTPaKTHOE MBIIIJIEHHE 00yJaroIINXCsl Ha YPOBHE,
HEOOXOIMMOM ISl OCBOCHMSI HH(OpPMATUKH, OOIIECTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH M JIpyruX AUCHUIUIMH. B pamkax gaHHOro yuyeOGHOro Kypca
oOyyaromuyecs OBJAJEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH,
KOTOpasi pOPMYyTUPYET CBOU TOCTHUKECHUS B MaTeMaTUIECKO opme.

VY4eOHbIil Kypce anreOpbl U Hauajl MaTeMaTHYeCKOTO aHaIN3a 3aKJIaJIbIBACT
OCHOBY JJI YCHENIHOTO OBJaJCHHS 3aKOHaMU (U3HKU, XUMHUH, OUOJIOTHH,
MMOHUMAaHUsl OCHOBHBIX TEHJACHLMA pPa3BUTHUSA 3KOHOMHKUM U OOIIECTBEHHOMN
KU3HU, TI03BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IU(GPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCHOJb30BaTh WX JUISl JajJbHEUIIEro
oOpa3oBaHus W B TIOBCEAHEBHOM KM3HM. B TO ’ke Bpemsi oOBIajcHUE
aOCTpaKTHBIMU UM  JIOTHYECKHM CTPOTMMH  KOHCTPYKIUSIMU — aireopbl |
MaTeMaTHYeCKOr0 aHaju3a pa3BUBAET YMEHUE HaxOAWTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh HCTUHHOCTb, JI0KA3bIBaTh YTBEPKICHHS C MOMOIIBIO UHIYyKIIUU
U paccyXk/aaTh J€AyKTUBHO, HCIIOJIb30BaThb O00OOIIEHHME M KOHKPETU3ALHIO,
abcTparupoBaHMe€ M aHAJOTUI0, (POPMUPYET KpPEaTUBHOE M KPUTHUUYECKOE
MBIIILICHHUE.

B xone u3ydenust yueOHOro Kypca «Anredpa v Hayajga MareMaTuyecKoro
aHaJln3a» 00ydYarolrecs MOTy4YaloT HOBBIM OMBIT PEIIeHUs MPUKIAIHBIX 3a]1ad,
CaMOCTOATENIBHOTO  MOCTPOEHUS  MaTeMaTHYeCKUX  MOJAENEH  peaJbHBIX
CUTyallMi, UHTEPIPETAUUN MOJIYYEHHBIX PELICHUM, 3HAKOMSTCS C MPUMEpPaMHU
MaTeMaTH4eCKUX 3aKOHOMEPHOCTEl B NpHUpPOAE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYE€CKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOnpiii Kypc 001aaeT 3HAYUTEIILHBIM BOCITUTATEIIBHBIM TTOTCHITHAIOM,
KOTOPBI peayn3yercs Kak depe3 Y4YeOHBbId MaTepuall, CHOCOOCTBYIOIIUI
(hOpMHUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUsA, TaK U uyepe3 crnenuduky yueOHOi
JESATENbHOCTH, TpeOyromield MPOJOKUTEIbHOW KOHIEHTPAIIMM BHUMAHMUS,
CaMOCTOATENbHOCTH, AKKYpaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yabTar.

B ocnoBe mertoauku oOyueHus aireOpe M HadajaM MaTeMaTU4yecKOro
aHaIKM3a JIEKUT JeATEIbHOCTHBIA MPUHIUIT O0yUYEHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hayaida MareMaTU4yeCcKOro
aHaJIM3a» BBIJIEICHBl CIEAYIOIIUE COJAEPKATEIbHO-METOIUYECKUE JIMHHUHU:
«Yucna u Beraucienus», « OyHKIuu u rpapuxmny, « YpaBHEHUS U HEPABEHCTBAY,
«Hauana MareMaTtnueckoro aHainnsza», « MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIHLHO-METOJIMYECKUE JIMHUM M3Y4aloTCSd HA TMPOTSHKEHUU JBYX JIET
oOydeHHs Ha YPOBHE CpEeAHEro oOuiero oopa3oBaHus, €CTECTBEHHO JOTMOIHSS
ApyT Apyra U MNOCTENEHHO HACBIIAsACh HOBBIMU TEMaMH U paszenamu. J[aHHbII
y4eOHBIA KypC SBJISETCS MHTErPAaTUBHBIM, IOCKOJIBKY OOBEIMHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MAaTeMaTH4YeCKUX ITUCHUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MaTEMaTUYECKUI aHAJIU3, TEOPUs] MHOXKECTB, MaTeMaTHIECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaroniuecs OBJIQJEBAIOT BCE Ooee
[IMPOKUM MaTEeMaTUYECKUM alllapaTroM, Y HUX MOCJIEI0BATENbHO (popMHUpyeTCs
U COBEPIIEHCTBYETCSI YMEHHE CTPOUTHh MaTeMaTHYECKYH MOJENb pealbHON
CUTyallld, NMPUMEHSATh 3HAHUS, MOJyYEHHbIE NMPU HU3YYEHUH y4eOHOro Kypca,



IJIs pEUIeHHs] CaMOCTOSITENIbHO C(hOpMyTUPOBAaHHOM MareMaTHUECKOM 3a1auu, a
3aTeM UHTEPIPETUPOBATh CBOW OTBET.

ConepxarenbHO-MeTOANYECKas TUHUS «Hucaa ¥ BRIYMCICHUS» 3aBepIIacT
dbopMupOBaHHE HABHIKOB HCIONB30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOPOe
OBLJIO HAYaTO HAa YPOBHE OCHOBHOTO 00111eT0 0OpazoBaHusi. Ha ypoBHe cpenHero
oOmero oOpa3zoBaHus 0c000€ BHUMAaHHUE YAeNseTcs (POPMUPOBAHHIO HABHIKOB
paIlMOHAIBHBIX BHIYUCIICHHUH, BKIIFOUAIOIIUX B C€0s1 UCIIOIB30BAHUE PA3IMYHBIX
dbopM 3amucu 4YHclia, YMEHUE JeNlaTh MPUKHUAKY, BBIMOIHATH MPUOIMKEHHbBIE
BBIUHCJICHHSI, OLICHUBATh YMCIIOBBIE BBIPAKECHUS, padOTaTh C MaTeMaTUYeCKUMU
KOHCTaHTaMHU. 3HAKOMbBIE OOYyUYaIOIIUMCS MHOXKECTBAa HATyPalbHBIX, IENbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX YHCEN JIOMOJHSAIOTCS MHOXKECTBOM
KOMILJIEKCHBIX 4Hcel. B KaXIoM H3 STUX MHOXECTB pPaccMaTpUBAIOTCS
CBOICTBEHHBIE €My crenuduueckue 3aJadyud W Olepaluu: JeJEeHUE Haleno,
OTIEPUPOBAHUE OCTAaTKaMH HA MHOXKECTBE IIENIBIX YHCEN, OCOOble CBOWCTBA
palroHaIbHBIX M HUPPAMOHAIBHBIX YHCEN, apu(PMETHUECKHE OIepaluu, a
TaK)Ke M3BJICUCHHE KOPHS HATypaIbHOW CTENIEHW HA MHOXKECTBE KOMIUIEKCHBIX
yucen. bmaromgapst moclienoBaTenbHOMY PACHIMPEHHIO KpyTra HCIOIb3yEeMbIX
qrcell W 3HAKOMCTBY C BO3MOXXHOCTSAMH HMX TPUMEHEHUS [UIsl PEIIeHUs
pa3INuYHbIX 3a7a4 (POPMHUPYETCS MPEICTaBICHUE O €AMHCTBE MAaTeMaTHKU Kak
HAyKlh U €€ poilu B TMOCTPOCHUHM MOJAETECH peaspHOr0 MHpa, HIHPOKO
MCITOJIb3YIOTCSI 00001IIeHNEe U KOHKPETH3AIHA.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHUU BCETO
oOydeHHs] Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaxXIOM
pa3nene [Iporpammbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbraTe OOydYarolluecs OBIAJAEBAIOT Pa3IWYHBIMA METOAAMU PEIICHUs
pallMOHAIBHBIX, HUPPALMOHATIBHBIX, IIOKA3aTeNbHbIX, JIOTApUPMHUUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUM, HEPABEHCTB U CHUCTEM, a TakXKe 3ajad,
cofiepKamux napaMmeTpsl. [lomydeHHbIE yMEHHSI HMIMPOKO HCIONIB3YIOTCS MPHU
UCCIIeIOBaHNU (DYHKITHH C TOMOIIBIO TIPOU3BOIHOM, IPU PEIICHUH MTPUKIaIHBIX
3a/lad W 3a7ad Ha HAxXOKJICHHE HAWOONBIINX W HAUMEHBIINX 3HAYCHUH
bynkiuu. [lanHas cojepskarenbHas JUHUS ~BKIIOYaeT B ceOd  Takke
(dbopMHUpOBaHUE YMEHMI BBINOIHATH pacd€Thl O (Qopmysam, mpeodpa3oBaHUs
paIMOHAIBHBIX, WPPAMOHATBHBIX M TPUTOHOMETPUYCCKHX BBIPAXKCHUH, a
TaK)Ke BBIPAXKCHHM, COMIEPIKaIINX CTENEHH U orapuMel. biaromgaps uzydenuto
anreOpanyeckoro  Marepuaiia  MPOUCXOAUT  JalIbHEWIIee  pa3BUTHE
AJTOPUTMUYECKOTO U a0CTPaKTHOTO MBIIIJIEHUSI 00yJaronmxcs, GopMUupyroTcs
HABBIKA JE€AYKTHBHBIX PacCyXJCHHM, pabdOThl C CHUMBOJBbHBIMU (hopmMamu,
MPEICTABICHUS 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJE PaBEHCTB U
HepaBeHCTB. Anrebpa mpeziaraet 3¢(eKTUBHbIE MHCTPYMEHTHI I PEIICHUs
MPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1ad, HATVISIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHO-MeToqu4ecKass JTUHUS «DyHKIUUM U TpaduKm» TECHO
NEeperyieTaeTcsl ¢ APYTUMH JTUHUSMHU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJa€T TOCIEAOBATENBHOCTh HW3Y4YEHHs Marepuana. M3ydeHue
CTETICHHOW, TMOKa3aTeIbHOM, JOTapuOMHUUECKOH UM TPUTOHOMETPHUYECKUX
(GyHKIUMNA, UX CBOMCTB M rpadUKOB, MCMOJIb30BaHWE (YHKIUN I PEIICHHUS
3a7a4 U3 JPYyTUX YIeOHBIX MPEIMETOB U pealbHON JKU3HH TECHO CBSI3aHO KaK C
MaTeMaTHYeCKUM aHAIM30M, TaK M C PEIICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu
TOM OOJNbIIOE BHUMaHHE yAensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY pPa3IUYHBIMU BEJIWYUHAMHU, HCCIEIOBAThH
NOJTy4YeHHbIE (PYHKIIMH, CTPOUTH UX Ipaduku. Marepual 3Toi coepkareabHoi



JMHUM HAleJIeH Ha pPa3BUTUE YMEHHUWA W HABBIKOB, MO3BOJIAIOLIMX BBIPAKATH
3aBHCHUMOCTM MEXAY BEIMYMHAMU B pa3IMYHOM ¢opMme: aHaIUTHUYECKOM,
rpadguueckod u cioBecHo. Ero wu3ydeHue CrnocoOCTBYeT pa3BUTHIO
AJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K 0000IIEHNIO U KOHKPETHU3alIlHH,
VCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHas JinHUs «Hayana mMareMarnyeckoro aHaiau3a» MO3BOJISIET
CYILECTBEHHO PAaCIIUPUTh KPyT KaK MaTEMaTHYECKUX, TaK U MPUKIIAIHBIX 3a/1a4,
JOCTYIHBIX OOyYaroluMcs, TaK KaK y HUX TOSABISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy CIOXKHBIX (DYHKUHN, ONpEAeNATh WX HAauOOJbIIME U HAUMEHBLINE
3HAYEHUS, BBIUUCIATH IUIomaan (Gpuryp u oObEMBI T€N, HAXOAUTh CKOPOCTH U
yCcKopeHus1 mnpoueccoB. [laHHas copepaTelibHAsl JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH MOCTPOCHHSI MaTEMaTUYECKUX MOJEJIEH peajabHbIX CHUTYallHii,
NO3BOJISIET HAXOAUTh HAWJIy4YIllee PEIICHHE B NPUKIAJHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMUYECKHX, 3a/1a4ax. 3HaKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOTO  aHaiM3a  CHOCOOCTBYeT  pPa3BUTHIO  aOCTPaKTHOTO,
(bopManbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUIN
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKN B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaronyecss y3HaIOT O BBIJAIOLIUXCS pe3yJbTaTaxX, IMOJIYYEHHBIX B XOE
Pa3BUTHS MaTeMATUKH KaK HayKH, U 00 UX aBTOpax.

CopnepxarenbHO-MeTOANYECKas JTUHUS « MHOXKECTBA U JIOTUKa» BKIIIOYAET
B ce0sl 2JIEMEHThl TEOpPUHM MHOXKECTB M MaTeMaTH4yecKoi Joruku. TeopeTuko-
MHO)XECTBEHHBIE  IPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTeMaTUKu M TMpeUiaraloT HauOoJee YHUBEPCANbHBIN S3bIK, 00BEIUHSIOUIUI
BCE pasleibl MaTeMaTUKH M €€ NPWIOKEHHI, OHU CBS3bIBAIOT pa3HbIE
MaTeMaTHYeCKue AUCIUIUIMHBI U UX NPWIOKEHUA B enuHoe uenoe. [lostomy
BaXXHO  JaTb  BO3MOXKHOCTh  OOyyaroumiemycs IOHUMarb  TEOPETUKO-
MHO>KECTBEHHBI $I3bIK COBPEMEHHOM MAaTreéMaTHMKA W HCIOJb30BaTb €ro IS
BBIPOKEHUS CBOMX MbICIeH. JIpyrMM Ba)KHBIM TPU3HAKOM MAaTeMaTUKH Kak
HayKd CJIeAyeT TMpU3HATh CBOWCTBEHHYIO €l CTpPOrocTb OOOCHOBaHHMN U
CIIEIOBAaHUE  ONPENCIEHHBIM  IpPAaBWJIAM  IOCTPOEHUS  JOKAa3aTelbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTH4YECKON JIOTUKU CHOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBILIUICHUST OOYyYalolUuXcs, TIO3BOJSIET MM CTPOUTh CBOM
pacCyXJeHUsi Ha OCHOBE JIOTMYECKHX TMpaBwi, (HOPMHUPYET HaBBIKU
KPUTHUYECKOTO MBILICHUS.

B ydeOHoMm kypce «AnreOpa M Hayala MaTeMaTUYECKOrO aHAIHM3a»
IPUCYTCTBYKOT OCHOBBI MaT€MaTHYECKOIO MOJECIMPOBAHUS, KOTOPHIE IIPU3BAHBI
crocoOcTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJETEH pealbHBIX
CUTyalul, HMCCIEAOBAHMS ATUX MOJEJEH C MOMOIIbIO ammapara ainreOpbl H
MaTEMaTHYECKOr0 aHajiu3a, MHTEPHPETALNH MOJTYYEHHBIX pe3yabTaroB. Takue
3a/laHds BIUIETEHbl B KXl M3 pa3/lesioB IMPOTPaMMBbl, IOCKOJBKY BECH
Marepuan y4eOHOro Kypca MIHUPOKO HCHOIb3YeTCs ISl PelleHUs MPUKIaTHBIX
3anad. [Ipu pelieHnn peaabHbIX MPAKTUYECKUX 3a/1a4 00ydarouuecs pa3BUBaoT
HaOI0AAaTeNbHOCTh, YMEHUE HAXOIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONb30BaTh  aHAJOTHIO, 0000IIaTh W  KOHKPETU3UPOBATH  IPOOIEMY.
JlesTenbHOCTh 10  (OPMUPOBAHUIO HABBIKOB PELICHHUS TNPUKIAAHBIX 3aj]1ad
OpraHu3yeTcsi B Ipollecce M3YUYEHHsS BCeX TeM yueOHOro kypca «Aunrebpa u
Hayajia MaTeMaTU4eCKOro aHaIn3a.

Ha wusydenue yueOHOro kypca «AireOpa ¥ Hayaja MaTreMaTUYECKOIo
aHanuza» otBoautcs 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B Hezielnw), B
11 xnacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC

Yucsia 1 BIYMCICHUSA

Panmonanbsubie uncina. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOU, TIPOIICHTHI,
OeckoHeuHbIe TieproAandeckue Apoou. [Ipumenenue apobei U MPOIEHTOB IS
pelieHns NPUKIAIHBIX 3a/lad U3 PA3IUYHBIX OTpaciedl 3HAHWW U pPeaIbHOMN
KU3HU.

JlelicTBUTENbHBIE 4YHWCIIA. PanvoHanbHBIE W HUPPALNUOHAIBHBIE YHUCTA.
Apudmernueckue omepanuu ¢ JEHCTBUTENBHBIMU  YHCIaMH. MoOIyib
JCHCTBUTEIFHOTO 4YHCIA M ero cBoicTBa. [IpubnukEHHBIE BBIYMCIICHMUS,
paBUjia OKPYTIIEHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTAaTa BBIYNCICHUM.

Crenenp c uenbiM mnokasareneM. buHom Herotona. Hcnons3oBaHue
nomxonsme  (GopMbl  3aUCH  JACHCTBUTENBHBIX YHCEN JUIS  PEIICHUS
MPAKTUYECKUX 337a4 U IPEACTABIICHUS TAHHBIX.

ApudmMerrnyeckuii KOpeHb HATYPaIbHON CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM IIOKa3areJleM U €€ CBOWCTBA, CTENEHb C
JIENCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uncna. CpoiictBa norapudma. JlecsTHuHbIE W HATypajbHBIC
norapupMsl.

CuHycC, KOCHHYC, TAHT€HC, KOTAHT€HC YHMCIOBOTO apryMmMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHT€HC YMCJIOBOIO apTyMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxkecTBa W TOXIECTBEHHbIE MpPe0oOpa3oBaHUA. YpPaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIbHBIE YPAaBHEHUS U ypaBHEHUs-ClIeACTBUsL. HepaBeHCTBO,
pelIeHnEe HEPaBEHCTRA.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U APOOHO-PAIIMOHAIBHBIX YPAaBHEHUMN
Y HEPaBEHCTB. MHOroO4JIE€Hbl OT OJHOW MEPEMEHHOM. [[eleHne MHOro4jieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorounmensl ¢ nenasiMu
koaddurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAXKEHUH, COACPIKAIINX CTEIIEHU U KOPHHU.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE ~ METOIBI  pEUICHUA
VMppalHOHATbHBIX YPAaBHECHUN.

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/bI PEIICHUS TOKA3aTeIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BbIPAKEHUN, COEPIKAIUX JIOTapU(PMBI.

Jlorapupmuueckue  ypaBHeHHs.  OCHOBHBIE  METOIbI  PEIICHUS
Jorapu(pMUYECKUX YPAaBHEHUH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIIBI. [IpeoOpazoBaHue
TPUTOHOMETPUUECKUX BBIPAKEHUM. Pemenne TPUTOHOMETPUUYECKUX
YPaBHEHUU.

Pemenne cucreMm NMHENWHBIX ypaBHEHMU. Marpuua CUCTEMBI JIMHEWMHBIX
ypaBHeHUI. OmnpenenuTenab Marpuilbl 2X2, €ro TeOMETPUYECKUUA CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUs, NPUMEHEHHE ONPENCINUTENs I
peILlIeHUs] CUCTEMBbl JIMHEWHBIX YpaBHEHUH. PelieHune npukiaaHeix 3amady ¢
IIOMOIIBK0 CUCTEMBl JIMHEWHBIX ypaBHeHUW. lccienoBanue mnOCTPOCHHOM
MOJIEJIH C TIOMOUIBIO MAaTPHIl U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTH4eCKUX MOZEJIEH PEATbHONW CUTYallMd C IMTOMOIIBIO
YPAaBHEHUM U HEPABEHCTB. l[puMeHeHNEe ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTeMaTHYeCKUX 3a/a4 M 33734 M3 Pa3IMYHBIX oOnacTell HayKu M peajbHOU
KU3HU.

DOyHKUMH U TPaPUKH

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3aumHO oOparHble (QyHKIMH.
Komnozumust dynkumii. Ipadux dyHkumu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTp onpeneseHus U MHOXKECTBO 3HaueHui ¢pyHkiuu. Hynu gyskmmm.
[IpomexxyTkn  3HAKOMOCTOSHCTBA.  UETHBIE U HEUYETHbIE  (DYHKIIUH.
[lepuoguueckne  ¢yHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIUHU.
Makcumymbl 1 MUHUMYMBI GyHKIMU. HauOonblliee 1 HauMEHbIEEe 3HAUYCHUS
(GYHKITUY HA TIPOMEKYTKE.

Jluneitnasi, KBaJpaTuyHasi U APOOHO-TMHEIHAS (QYHKIIMU. DIEMEHTapHOE
UCCIIeIOBAaHUE U TIOCTPOEHUE UX rpauKOB.

CrenenHast GyHKIHUSI C HATYpaJIbHBIM U IEJIbIM TTOKa3zaresneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS n-Ooi CTENEeHH Kak (PyHKIUU OOpaTHOU
CTEIIEHU C HATyPaJbHBIM MIOKA3aTEIIEM.

[TokazarenpHas u jgorapudmMuyeckas (QyHKIIMH, UX CBOMCTBA U TpaduKu.
Ucnonb3oBanue rpadukoB GyHKUIUN ISl peIICHUs] ypaBHEHUIA.

Tpuronomerpuueckass OKPYKHOCTb, ONPENEIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIIOBOTO apTryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEaJbHBIX IPOLECCAX U SIBICHUSX.
I'paduku peaabHBIX 3aBUCUMOCTEH.

Havana maremMaTn4yeckoro aHajusa

ITocimenoBareabHOCTH, CIIOCOOBI 3aJaHMs ITOCIEAOBaTeIbHOCTEH. MeTton
MaTeMaTu4yeCcKOn VHyKIWH. MoOHOTOHHEBIE " OTPaHUYEHHBIC
IIOCIIEA0BATEILHOCTH. ICTOpUSA BOSHUKHOBEHUSI MAaTEMaTHYECKOIO aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM reoMeTrpuyeckas  mporpeccud.  beckoHeuHO
yObIBatolass reoMerpuueckas mnporpeccus. Cymma OeCKOHEUHO YObIBaroIen
reOMETPUUYECKON Mporpeccuu. JIMHEMHbIN U SKCITOHEHIMAIIBHBIN POCT. HucIo e.
@opMyiia CIOXKHBIX IPOLEHTOB. lcronb30BaHWE IPOrpECCUU I PELICHUS
peaNbHbIX 33/1a4 NPUKJIAJHOTO XapaKTepa.

HenpepbiBHble QyHKIIMU ¥ WX CBOWcTBa. TOUKM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkuuil. CBoiicTBa (yHKUMU HENPEPBIBHBIX Ha OTpe3ke. Metoj
VMHTEPBAJIOB JUISl PELICHUsS HEPABEHCTB. lIpuMeHEHHE CBOMCTB HENMPEPBIBHBIX
GYHKIUN U1 perieHus 3a/1au.

[lepBast u BTOpas nmpousBojHbie GyHKIMU. OnpeneneHne, reoMeTpuyYeCKuit
U (pU3MYECKUil CMBICI MNPOU3BOAHONW. YpaBHEHHE KacaTelbHOW K rpaduky
byHKIHM.

[IpousBonubie  3meMeHTapHbIX  (yHKnmid. [Ipow3BomHass  CyMMBI,
IPOU3BEACHHUS, YACTHOTO M KOMITO3ULIUU (PYHKIIHIA.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXKECTBAMM M HMX CBOMCTBa. /[marpaMmsbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHUKO-MHOKECTBEHHOIO —ammapara  JUis
ONMCAaHUS PEAJbHBIX MPOLIECCOB U SIBICHHWH, NPU PEIIEHUH 3a]a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MareMaTUYECKOT0 00bEKTa, CIEACTBHE,
J0Ka3aTesIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIACC



Yucia v BBIYUCTICHUSA

Harypanbnsie u nensle yucia. [I[puMmeHenre npu3HakoB IEIUMOCTH LETbIX
gyuces, Hanoboapuii o0mui aenutens (nainee — HOJl) u HauMeHblee oo1iee
kpatHoe (manee — HOK), ocrarkoB mo mopymio, anroputma EBkiamaa s
pelieHus 3a7a4 B 1eJIbIX YHCIIax.

Kommiekcupie ymcia. AnreOpandeckas U TPUTOHOMETpUueckas (OpMbI
3aMUCH KOMIUJIEKCHOTO 4YHclia. ApupMETUYECKUE OMepaluu ¢ KOMILJIEKCHBIMU
yuciamu. M3o00paxkeHne KOMIUIEKCHBIX 4YMCeNl Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO yucia. [Ipumenenne
KOMIUIEKCHBIX YHUCEJ JIJIsl pelieHus PU3NUEeCKUX U TEOMETPUUECKUX 3a/1ad.

YpaBHeHUSA U HEPABEHCTBA

CucrtemMa M COBOKYNHOCTh YpPAaBHEHHMM M HEpPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO60p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C  IOMOUIBIO

TPUTOHOMETPHUUYECKOU OKPYKHOCTH. Pemenne TPUTOHOMETPHUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/bl PpELICHMs] TO0Ka3aTeNbHbIX M JIOTapUPMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CUCTEM U COBOKYITHOCTEH palMOHAJIbHBIX,
UPpPALMOHAIIBHBIX, I0KA3aTeIbHBIX U JOTapU(PMHUUECKUX YPAaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

IIpumeHeHne ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKuX 3aJad M 3a7ad M3 Pa3IMYHbIX OOJIaCTel HAYKU U peajbHON
KU3HHU, UHTEPIPETALUS ITI0TYyYECHHBIX PE3YJIBTATOB.

DOyHKUMHA U TPaPUKH

I'padux xommosuiuu GyHknui. ['eomerpuyeckue oOpasbl ypaBHEHUM U
HEPABEHCTB HAa KOOPJIANHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUHU, UX CBOMCTBA U Tpa(UKH.

I'paduueckue mMeTompl penieHus] ypaBHEHUN U HepaBeHCTB. [paduueckue
METOBI PELICHUS 3a4a4 C TapaMeTpPaMH.

Ucnonb3oBanue rpadukoB (QyHKIMN AJIS HCCIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BOSHUKAIOT MPU PELICHUHU 3a7ay U3 JAPYTHX YUEOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Havyana maremaTnyeckoro aHajusa

[IpumeneHnre TpOU3BOIHON K MCCIIENOBaHUIO (DyHKIIUM HAa MOHOTOHHOCTD
U SKcTpemMyMmbl. Haxoknenue HauOONbIIET0O W HAUMEHBUIETO 3HAYCHUH
HEIpepbIBHON (DYHKIMU HA OTPE3KE.

IIpruMeHenne npPOU3BOAHOM I HAXOXKACHUS HAWIY4dIlEero PEUICHUs B
IIPUKIIAJHBIX 3aJadax, Ul OINpPEACIICHUS CKOPOCTH M YCKOPEHHMS IpolLecca,
3a1aHHOTO (POPMYIION UK TPAdUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbiX. [lepBooOpa3zHbie
arieMeHTapHbIX PpyHkumii. [IpaBuna HaxoXaeHUs TEPBOOOPA3HBIX.

WNurerpan.  IeomeTpudeckuil  CMBICI ~ MHTErpaysia.  BbeluucieHue
ornpenen€HHoro nuTerpana no gopmysne Heiorona-Jleionuna.

[Ipumenenue uHTErpana isi HaAXOXKACHUS IUIOMIAACH TUIOCKUX QUryp u
00BbEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemiennit auddepeHanbHbIX ypaBHEHU. Maremarudyeckoe
MOJICIUPOBAHUE PEATBHBIX MPOLIECCOB C TMOMOMIbI0 U depeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA
«AJITEBPA U, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YIUIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPE/IHEI'O OBHIIEI'O
OBPA3OBAHUAA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOr0 BOCIIUTAHUSA:

COOPMUPOBAHHOCTh  TPAKJIAHCKOM  TO3MUIMU  OOyyaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHUMCKOTO OOIIECTBA, MPEACTABIECHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH,
IpoLEyp TPaKIAHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JIPYTO€), yMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYyHKIUSIMUA U HA3HAYCHUEM;

2) NIaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCHUICKON TPAKIAHCKON MICHTUYHOCTH, YBAKCHUS
K IIPOIIIOMY M HACTOAIIEMY POCCUICKOM MaTe€MaTHKH, IIECHHOCTHOE OTHOIIICHHUE
K JOCTHXKECHUSIM POCCUMCKUX MATEMAaTHUKOB U POCCHUMCKOM MaTeMaTU4eCKOU
IIKOJIbI, WCIIOJIb30BaHUE ATUX JOCTHKEHUN B JAPYrMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO IOBEICHUS,
CBA3aHHOTO C MPAKTUUYECKUM TPUMEHEHUEM JIOCTIXKCHUH HayKu W
JNEATENBHOCTBIO YUYEHOIO, OCO3HAaHHWE JIMYHOTO BKJI3Ja B MOCTPOCHUE
YCTOMYHMBOTO OyTyIIETo;

4) 3¢TeTU4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl SCTETUKY MaTeMaTHU4eCKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, peleHni, paccyKJIeHHH,
BOCIPUUMYHUBOCTh K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTeMaTHYeCKHUe 3HAaHUS B
WHTEepecax 3J0poBOro M Oe3omacHOro oOpasza JKM3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTaHHUE, COaTaHCHUPOBAHHBIM
PEXKHUM 3aHATUA U OTHbIXA, PETYIspHas (U3nYecKas aKTUBHOCTH), PU3MUECKOE
COBEPILICHCTBOBAHUE npu 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBLHOM
NEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TpYAy, OCO3HAHME IIEHHOCTH TPYIOJIO0Usl, HHTEpPEC K
paznuyHbIM  chepaM  TpodEeCCHOHATBHON  JESTENHHOCTH, CBSI3aHHBIM C
MaTeMaTUKON M €€ MPUIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccuu W peaau3oBBIBATH COOCTBEHHBIC >KHU3HEHHBIC IIJIaHBI,
TOTOBHOCTb U CIOCOOHOCTH K  MareMarudyeckoMy OOpa30oBaHUIO U
CaMOOOpa30BaHUIO Ha MPOTSKEHUU BCEU KU3HU, FOTOBHOCTh K AKTHBHOMY
YYacTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBIEHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh DKOJOTUUECKOM KYJIBTYPhI, TOHMMAaHUE BIUSHUS
COLMAIBHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSHUE MPUPOAHOM H
COIMMAIBHOW Cpebl, OCO3HAHWE TIOOAIBHOTO XapakTepa HSKOJIOTHIECKUX
mpoOyieM, OpUEHTAIMS Ha MPUMEHEHUE MaTEeMaTHUYEeCKUX 3HAHUU IS PEIICHUS



3a/1a4 B 00JIACTH OKPYKAIOIIe Cpeibl, IIIaHUPOBAHUE MOCTYIIKOB U OLIEHKU UX
BO3MOXKHBIX MOCJIEACTBUM ISl OKPYKAFOIIEH CPEbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKM U  OOIIECTBEHHOM TMPAaKTUKH, [OHUMaHUE
MaTeMaTHYeCKOW HayKd Kak cQepbl YeTOBEUECKOW MESITeIbHOCTH, ITAloB €&
pPa3sBUTUS M 3HAYMMOCTM JUISL Pa3BUTUS LUBWIM3ALWH, OBJIAJACHHUE S3BIKOM
MaTEMaTUKU U MareMaTH4eCKON KyJIbTYpOM KaK CPEICTBOM IO3HAaHUS MU,
TOTOBHOCTh OCYILIECTBIISITh MPOCKTHYIO U HCCIENOBATENBCKYIO JEATEIbHOCTh
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBbie Jloruyeckue AeMCTBUSA:

BBISIBIISITH M XapaKTEPU30BATh CYHIECTBEHHbIE TPU3HAKA MATEMAaTHUYECKUX
OOBbEKTOB, TOHSATHUH, OTHONICHUH MEXIY TMOHITHAMHU, (HOPMYIHPOBATH
onpeieeHUs MOHSITUH, yCTaHaBIIUBATh CYILIECTBEHHBIN MIPU3HAK
KJaccu(uKanuu, OCHOBaHUA JUisi OOOOIIEHUS U CpPAaBHEHHUS, KpUTEPUHU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIpUHUMATh, (opmynupoBaTh ©  NpeoOpa3oOBBIBATh  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABIISITh ~ MAaTeMAaTMUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
MpOTUBOpeuHs B (haKkTax, JaHHBIX, HAOMIOACHUSX U YTBEPKIACHUAX, MpEJIararh
KPUTEPUHU JIJIS1 BHISIBICHUSI 3aKOHOMEPHOCTEW U MPOTUBOPEUHIA;

Jenarb BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€IYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIILHO JTI0OKa3aTesIbCTBa MaTeMaTU4YeCKUX
YTBEpXKIEHUU (TpsiMble W OT MPOTHUBHOIO), BBICTPAMBATh APTyMEHTAIIMIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS
Y BBIBO/IBI;

BBIOMpATh CIIOCOO pelieHus ydeOHOW 3amaduu (CpaBHHMBATh HECKOJBKO
BapUAHTOB  PEIICHMS, BbIOMpaTh HauOoysiee TOAXOMANUMNA €  Yy4E€TOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciieqoBare/bCKie AeHCTBHUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCHI, (UKCHUPYIOIIME MPOTUBOPEUYHE,  MpoOIeMy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, ApPTyMEHTUPOBAThH
CBOIO MMO3UIIHI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITETILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAaHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObEKTa,
SIBJICHUSI, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXKTy 0OBbEKTaMu, SIBICHUSIMH,
npolieccamu;

CaMOCTOATENLHO (HOPMYIUPOBATh 00OOIIEHNS U BBIBOABI IO PE3yabTaTaM
MPOBENEHHOTO HAONIONEHUS, WCCIIENOBAaHUsA, OIICHUBATh JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOllecca, a TaKKe BbIJBUIaTh
MPEANOIOKEHHS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

PaGora c undgopmanmeii:

BBISIBIISITH JIe(DUIIMTH HH(DOPMAIINH, TaHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha
BOMPOC U JUIs pEUICHUS 3a/1a4H;



BbIOMpaTh  MHGOpPMAIMIO W3  UCTOYHMKOB  PA3UYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMyYHbIX BUJOB U (HOPM IIPEICTABICHHUS;

CTPYKTypHUpOBaTh MH(GOPMALINIO, IPEICTABIATh €€ B Pa3IMUHbIX (opMax,
WUTIOCTPUPOBATh rpauyeCcKy;

OLICHUBATh HaJEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTENILHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

KomMyHMKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEJISIMH OOIIEHHUS, SICHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B
YCTHBIX M MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS IO XOAY PEIICHMS 3a1auH,
KOMMEHTHPOBATh MTOJIyYEHHBIN PE3YIIbTAT;

B XO7ie 00CYKJIEHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, pelaeMol 3aJayd, BBICKA3bIBaTh WJIEW, HALIEJICHHbIE Ha IMOMCK
pELICHMS, COMOCTABIIATh CBOM CYXACHHS C CYKICHUSMH JIPYTMX YYaCTHHUKOB
auanora, oOHapyKUBaTh pa3JinuMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU popme
(GbopMyIHMpOBaTh pa3HOITIACHUS, CBOM BO3PAKEHUS;

NIPEACTABIATh  pE3ydbTarbl  PEHIEHUs  3a0a4d,  JKCIEPUMEHTA,
HCCIIEJIOBAHHUS, MPOEKTA, CAMOCTOATEIbHO BBIOMpATh (hopMaT BBICTYIUICHUS C
yu€TOM 3ajJ]ay MPE3EHTALNN U OCOOCHHOCTEHN ayIuTOpUH.

PeryasitTuBHble yHUBepcaJIbHbIe YUeOHbIE 1elicTBUS

Camoopranusanus:

COCTAaBJIATH IUIaH, aJITOPUTM PEILLIEHUs 3aJlauu, BEIOUpaTh Criocol pelieHus
C YuYéTOM HUMEIOLUXCS PECYypcoB M  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTBHl PELICHUNW C YYETOM HOBOU
uH(pOpMaLyu.

CaMOKOHTPO/Ib, SJMOLMOHAIbHBIH HHTE/VIEKT:

BJa/IeTh HAaBBIKAMHU IO3HABATE€JIbHOW pPEeQIEeKCUH KaK OCO3HaHUs
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HX PE3YyJIbTaTOB,
BJaJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca W pe3ysbrara
pELIeHUs] MaTeMAaTUYECKOM 3a1a4uu;

NPENBUIETh TPYIHOCTH, KOTOpPbIE MOIYT BO3HUKHYTH IpH pELICHUH
3a/la4yd, BHOCUTb KOPPEKTUBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENBCTB, JaHHBIX, HAACHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAThb COOTBETCTBUE pe3ylbTaTa LU W YCIOBUSAM, OOBSICHATH
NPUYHMHBl JOCTH)KEHUS WM HEIOCTHKEHUS PpPEe3YyJbTaToB JIEATEIbHOCTH,
HAXOJUTh OIINOKY, 1aBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHaAs 1eSITEJILHOCTD:

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIYyaIbHON
paboOThl MpHU peuieHuH Yy4deOHbIX 3aJad, NPUHUMATh 1eJb COBMECTHOMU
JeSITeNbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOTHhI, pacipeaesiTh
BUJIbI Pa0OT, JOTOBAapUBAThCS, OOCYKIAaTh MPOIECC W pe3yJabTar padoThl,
000011aTh MHEHUS! HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUsl, 0OMEH MHEHUH,
«MO3TOBbI€ IUTYPMb» M UWHBIE), BBINOJHITH CBOK 4YacTb pabOThl H
KOOPJAMHHUPOBaTh CBOM JACHCTBUS C JPYIrMMHU WICHAMH KOMaH[bl, OLEHUBATh
KauecTBO  CBOEr0  BKJaJa B OOMMH  MPOAYKT MO  KPUTEPUSM,
c(OopMyIMPOBAaHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.



HPEAMETHBIE PE3VYJIBTATDBI

K xoniy oOyuenuss B 10 kjacce oOyyaromuiicsi MOMYYUT CIETYIOIINE
MpeAMETHBIE PE3YNIbTATHI M0 OTACIBHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajaa MaTeMaTHYeCKOTO aHAITN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOIHO OMEpUPOBATh MOHSATUSMU: PAIMOHAIBHOE YHCIIO, OECKOHEUHAs
nepuoguyeckas JpoOb, MPOLEHThl, HPPALMOHAIBHOE YHUCIO, MHOXECTBA
palMOHATIBHBIX U ICUCTBUTENBHBIX YUCEI, MOAYJIb JICCTBUTEIBLHOIO YHUCIIA;

MPUMEHATh APOOM M TPOIECHTHI I PEIICHHs MPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U pEATIbHOU KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCICHHUS, TNPaBWIA  OKPYIJICHHS,
MPUKUJIKY U OLIEHKY pe3yJbTaTa BEIYUCIICHUM;

CBOOOJHO OMEPUPOBATh MOHITHEM: CTENEHb C LEIBbIM IOKa3aTelIeM,
MCITIOJIb30BAaTh TMOAXOAANIYI0 (OpMy 3amucH JACHCTBUTENBHBIX YHCEN IS
peLICHUS NMPAKTUYECKUX 3a]1a4 U IIPEACTABIICHUS TaHHBIX;

CBOOOJTHO  OINEpUpPOBaTH  TOHSATHEM:  ApUPMETUUECKUH  KOPEHBb
HATypaJbHOU CTEINCHU;

CBOOOJHO  OMEpUPOBATh  MOHSATHEM: CTENEHb C  palMOHATHHBIM
[OKa3aTeJieM;

CBOOOIHO OMEpUpOBaTh MOHATUAMU: JIOTapudM 4YHUCIA, JTECATUYHBIE U
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOTO ApTyMEHTA;

ONIEpUPOBaTh IOHATUSMHU: APKCHUHYC, AapPKKOCMHYC M  apKTaHICHC
YUCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO  ONEpPUPOBaTh  MOHSATUSAMHU:  TOXKJIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PABHOCWIBHBICE  YPaBHEHHS W YPABHEHUS-CIEACTBHS,
PaBHOCHUJIBHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METO/Abl PEIICHUS pPAlMOHAIBHBIX U JPOOHO-
palMOHANIbHBIX YPAaBHECHHUM, NPUMEHSITh METOJ HWHTEPBAJIOB ISl PEUICHUS
HEPABEHCTB;

CBOOOJHO OTNEPHUPOBATH MOHITHSIMHU: MHOTOUYJIEH OT OJHOW TMEPEMEHHOM,
MHOTOUIEH C MLEIbIMH Kod(DPHUIIMEeHTaMU, KOPHU MHOTOYJICHA, MPUMEHSThH
JICJICHWE MHOIOYJIEHAa HAa MHOIOWIEH C OCTAarkoM, Teopemy be3dy u Teopemy
Buera nns pemenus 3amay;

CBOOOTHO OMNEPUPOBATH MOHSATUSMHU: CHCTEMa JIMHCHHBIX ypaBHCHH,
MaTpulla, ONPEACNUTENb MaTpUlbl 2 X 2 W €ro reOMETPUYECKHIl CMBbICT,
UCIIOJI30BaTh CBOMCTBA ONpPENENUTEN 2 X 2 JJid BBIYMCIIEHUS €ro 3HAY€HUs,
NPUMEHATh ONPEACIIUTENN Uil PEUICHHUS CHUCTEMBI JIMHEWHBIX YpPaBHEHUH,
MOJEIUPOBaTh pEAbHBIE CUTyalldd C IIOMOLIBK0 CHUCTEMBI JIMHEHWHBIX
YPAaBHEHHM, HCCIEIOBATh IOCTPOCHHBIE MOJEIW C IOMOIIBK0 MATpUL] U
ONpEACIUTENCH, HHTEPIIPETUPOBATH MOJIYYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHAMH JUIsl TNpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJIHATh  MPEOOpa30BaHUSl UYUCIOBBIX BBIPAKEHUH, COAECpPKAIIUX
CTEIIEHU C PAllMOHAJIBbHBIM MIOKA3aTEIIEM;

WCIIOIb30BaTh CBOMCTBa norapumMoB JUTSt npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKECHHI;



CBOOOJTHO OMEPUPOBATH MOHATHIMH: HUppalloHaIbHbIE, TTOKa3aTeabHbIe U
jJorapupMUUECKHEe ypaBHEHHUS, HaXOAUTh WX PEIICHHS C I[OMOIIbIO
PaBHOCHWJIBHBIX IEPEXOJI0B WJIM OCYLIECTBIISASL IPOBEPKY KOPHEH;

OPUMEHATH  OCHOBHBIE  TPUTOHOMETPHUYECKHE bopmynbl IS
npeoOpa3oBaHuUs TPUTOHOMETPHUIECKUX BBIPAKEHHUI;

CBOOOJTHO OMNEpPUPOBaTH IOHSATHUEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMble (OpMYNIbl s PpEUIeHHs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHMUI;

MOJICIUPOBATh peajbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQXCHHSI, YpaBHEHHUS, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNIN C HCIIOJIB30BAHUEM armapara anreopsol.

DOyHKUMH U TPaPuKn:

CBOOOJHO OINEpPUPOBaTh TMOHATUAMU: (PYHKLUHS, CIIOCOOBI 3aJaHus
(GyHKIMU, B3aMMHO OOpaTHble (YHKUMH, KOMIIO3UIMS (QYHKUIUH, rpaduk
(byHKIHH, BBITOIHITH 3JIEMEHTapHbIe TPeoOpazoBaHus rpadukoB PyHKIINH;

CBOOOJTHO ONEPUPOBATH MOHITUSIMH: OOJIACTh ONPENETICHUs] 1 MHOXXECTBO
3Ha4eHUN (PYHKIUH, HYJIU QYHKLINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJHO OIEPHUPOBATh TMOHATUSAMHU: YETHBIE W HEYETHBIC (QYHKIIHH,
nepuoandeckre GyHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIMH, HauOoJblllee W HAaUMEHbIIEEe 3HaYeHHE (PYHKUIHUU Ha
MIPOMEXKYTKE;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsl (QYHKLMS C HATypaIbHbIM
U IIeTBIM TIOKa3aTenieM, rpaduk cTerneHHoW (QYHKIIMN C HaTypadbHBIM M LEJIBIM
1oKasareseM, rpaduk KOpHS N-oi CTENEeHHM Kak (PyHKIMH OOpaTHOM CTENEHU C
HATypaJIbHBIM MTOKA3aTeNIEM;

ONEepUpPOBaTh MOHITUSAMM: JUHEWHAs, KBaJpaTHUHas U IpOOHO-IMHENWHas
(YHKLIMM, BBIIOJIHATh 3JEMEHTAPHOE MCCIEAOBAaHUE U IOCTPOECHUE HX
rpaduKoB;

CBOOOTHO OINEPHPOBATh MOHATUSAMU: MOKA3aTENbHAS U JorapupMudeckas
(GYHKIIMY, UX CBOMCTBA W TpadUKH, UCIOIH30BaTh MX TpauKu IS pEIICHUS
YPaBHEHHU;

CBOOOJHO OINEPUPOBATh MOHSTUSIMM: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpeniesieHHe TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIOBOTO apTyMEHTa;

UCIIONBb30BaTh Trpapukud (QyHKIUH JUIS HCCIEAOBAaHUS IMPOLECCOB U
3aBHCUMOCTEH IpHU PEIIeHUH 3aa4 U3 JPYTUX YUYEOHBIX MPEIMETOB U pealbHOU
’KU3HU, BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana mareMaTn4eckoro aHajusa:

CBOOOTHO OMEPHUPOBATH MOHATHAMH: apuMeTndeckas U reoMeTpudecKas
nporpeccus, 66CKOHEYHO yOBIBaOIIasi FTeOMETPUUYECKast MPOTPECCHs, TNHEHHBIN
U OKCIIOHEHIMAJIbHBI  pocT, (opMyaa CIOXKHBIX TPOLIEHTOB, HMETh
IpPECTABIEHUE O KOHCTAHTE;

MCTIOB30BaTh MPOTPECCUU ISl PEHICHHS peajbHBIX 3a7ad MPUKIATHOTO

XapakTepa;
CBOOOJTHO OIICPHUPOBATH TOHATHSMH: ITOCIICIOBATEIBHOCTD, CIHOCOOBI
3aJIaHuUs TIOCJIeZIOBAaTEIIbHOCTEH, MOHOTOHHBIC U OTpaHHYCHHBIC

MIOCIICIOBATEIbHOCTH, TOHUMAarh OCHOBBI 3apOKJICHUS MaTeMaTUYeCKOro
aHallM3a KaK aHalin3a OECKOHEUYHO MaJIbIX;

CBOOOJHO OIEpUPOBATh TOHATHUSMU: HEMPEPBIBHBIE (PYHKIIMH, TOYKH
paspsiBa rpaduka QyHKINH, aCUMIITOTHI Tpaduka QyHKITUN;

CBOOOIHO ONEPHUPOBATh MOHATHEM: (YHKIIMS, HETPEPHhIBHAS Ha OTPE3KE,
NPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (PYHKINN JJIsI PEIICHUS 3a]1a4;



CBOOOJHO ONEPUPOBATh MOHATHUSAMH: II€pBas W BTOpas IPOU3BOIHBIC
GbyHKIMHY, KacaTenbHas K rpauKy QyHKIUY;

BBIUKCIIATL  MPOU3BOJHBIC  CYMMBI, TPOM3BEICHUS, YACTHOTO U
KOMIIO3UIIMH JABYX (DYHKIIMH, 3HAaTh MPOU3BOHBIE JJIEMEHTAPHBIX (PYHKIUH;

MCIIOIb30BaTh T€OMETPUUECKUM U (UBUYECKUN CMBICI TMPOU3BOIHOM st
pelIeHUs 3a7a4.

MHo:kecTBA M JIOTHKA:

CBOOOJTHO  OMEPHUPOBaTh TMOHATHSAMU: MHOXECTBO, OIEpalid HaJ
MHO>KECTBaMU;

WCMOJIb30BATh T€OPETHUKO-MHOKECTBEHHBIM — amnmapar Juisi  OMUCaHUS
pealbHBIX MPOIIECCOB M SBJICHUH, MPH PEIICHUH 3aJa4 M3 APYTHUX yICOHBIX

IPEIMETOB;
CBOOO/IHO OIEPUPOBATH MOHATHUIMU: OIpEAeNeHrue, TeopemMa, ypaBHEHHe-
CIEJICTBUE,  CBOMCTBO  MaTeMarMuyecKoro  OObEKTa,  JI0Ka3aTeJIbCTBO,

PaBHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJjiacce oOy4arouuiics MONYYUT CIETYIONTUE
IpEeIMETHBIE PE3ybTAThI M0 OT/IEIBHBIM TEMaM padoyelt MporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHATN3ay:

Yuciia v BIYUCTICHUSA

CBOOOJHO OIEpPUPOBaTh TMOHATUSAMU: HATYypalIbHOE U IEJI0€ YHCIIO,
MHOKECTBA HaTYpPaJIbHbIX U LEJbIX YUCEI, UCII0JIb30BaTh MPU3HAKU JIEIUMOCTH
nenbix yucen, HOJ u HOK HarypanbHbIX uMcen Al peuieHus 3ajaad,
MIPUMEHATH anroput™ EBkiuna;

CBOOOIHO ONEpHUpPOBaTh MOHITHEM OCTaTka MO MOAYJIO, 3alUChIBAThH
HaTypaJibHbIC YMCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOIHO OIEPUPOBATH TMOHSTHIMHU: KOMIUJIEKCHOE YHUCJIO M MHOXECTBO
KOMILJIEKCHBIX YMCEJl, MPEACTABIATh KOMIUIEKCHBIE YUCIA B ajureOpanvyeckon u
TPUTOHOMETPUUECKOU (hOpME, BBITOIHITH apudMETHUECKUE ONepalui ¢ HUMU
1 U300pakaTh HA KOOPJAMHATHOM IIIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:

CBOOOIHO ONEPHPOBATh MOHATUSIMU: UPPAIIMOHANIbHBIE, TTOKA3aTeIbHbIE U
norapuMUYECKUE HEPABEHCTBA, HAXOJUTh MX PEIICHUS C T[OMOIIbIO
PaBHOCUJIBHBIX MIEPEXO/IOB;

OCYLIECTBIATh OTOOp KOPHEW IMpPU PpELIEHUHM TPHUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OIEPUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpPUMEHATh HeoOxonuMble GOpMyJNbl i PEIICHHs] OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOTHO OIIEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN
U HEpPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMbl M CHUCTEMbI-CIEACTBUS, HAXOIUTh
pEeIIeHUs] CHUCTeMbl M COBOKYMHOCTEH pallMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKAa3aTeJIbHBIX U JOrapu(PMUUIECKuX YpaBHEHUN U HEPABCHCTB;

peniaTrh palMoOHAJIbHBIE, UppaLUOHaJbHBIE, MOKa3aTeIbHbIE,
gorapuMUUECKUEe W TPUTOHOMETPUYECKUE YypaBHCHUS W HEPABEHCTBA,
coJiepKaliue MOAYJIH U apaMeTPhl;

NPUMEHSTH TpaduuecKkrue MeTOIbI IJIsl PEIICHHs] YPABHEHHU U HEPABEHCTB,
a TakXe 3aj1a4 C apaMmeTpaMu;

MOJIETIUPOBATh pEAJIbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISThH
BBIPDAXKEHUS, YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMbI IO YCJIOBHUIO 3a/1ayH,
UCCJIeIOBaTh TOCTPOEHHBIE MOJENM C WCIIOJNIb30BAaHUEM armmapara aiareopsl,
UHTEPIPETUPOBATD MOJYUECHHBIN PE3yJIbTAT.



DOYyHKIUMN U TPAPUKU:

CTpPOUTh TpadUKu KOMIO3UIUU (YHKIUNA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIMU JABYX (PYHKIIHI;

CTPOUTh TEOMETpPUYECKHE O0Opa3bl ypaBHCHHUH M HEPABCHCTB Ha
KOOPJIMHATHOM THIOCKOCTH;

CBOOOMHO ONEPHUPOBATh TOHIATHSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
hyHKIM;

OPUMEHSATh (QYHKIIMU ISl MOJAEIMPOBAHUS U MCCIECIOBAaHUS pPealbHbBIX
MPOLIECCOB.

Hauaja MaTemMaTu4ecKoro aHajmn3a:

UCIIOJIb30BaTh ~ TMPOW3BOJAHYIO  JUIsi  WCclenoBaHus — (QYyHKIMA — HA
MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIeE U HAaMMEHbIIee 3HAYEHUs! (PYHKIIUHU HETPEPhIBHOU
Ha OTpE3Ke;

MCITOJIB30BAaTh MPOU3BOMHYIO IS HAXOXKJCHUS HAWITYUIIeTO PEIICHHS B
NPUKIAAHBIX, B TOM YHCIE COIMATBHO-IKOHOMUYECKHUX, 3ajadax, I
OTIPEJICJICHUs] CKOPOCTU M YCKOPEHHS MpoIlecca, 3aJaHHOro (opMyaou WM
rpadukom;

CBOOOHO OINEPUPOBaTh TMOHATUSAMHU: TIEpPBOOOpa3Has, OMpeAenEHHBIN
WHTETrpall, HAXOIUTh TEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIUH W BBIYUCISATH
uHTerpan no gopmysne Heiorona-Jleionuna;

HaXOJIUTh TIUIOMIAJU TUIOCKUX GUTYp U OOBbEMBI Tell C TOMOIIBIO
WHTETpaa;

UMETh MPEJCTaBICHHE O MaTeMaTHYEeCKOM MOJICIIMPOBAHUU Ha TPUMEPE
cocTaBieHus TuddepeHITNaTbHBIX YPABHCHHUI,

peniath MPUKIAIHbIC 3a/1a4H, B TOM YUCJE COIMAIbHO-9KOHOMHYECKOTO U
(U3HYECKOro Xapakrepa, CpeJICTBAMU MaTeMaTUYeCKOTO aHaIu3a.



TEMATHUYECKOE IINTIAHUPOBAHHUE
10 KIIACC

Ne
n/
n

HaumeHoBaHue pa3aesioB
U TeM MPOrpaMMbl

KoaunyecTBo yacos

Kourpoabubie
Bcero P
padoThI

IIpakTHyeckue
padoThI

duekTpoHHBbIE (LN pPOBbIE)
o0pa3oBaTe/ibHbIEe pecypchl

MHOXeCTBO
JIEWCTBUTEIIHLHBIX YHMCEI.
MHOTOUJICHBI.
PannonanbHbie ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YPaBHEHUN

24 1

OyHKIMU U TpadUKH.
CrernenHast pyHKIUS C
L[EJIBIM TI0Ka3aTeaemM

12 1

Apudmernieckuii KOpeHb
N-Ol CTEICHH.
HppanuonansHbie
ypaBHEHUs

15 1

[Toka3arenbHast QyHKIHSL.
[Toka3arenbHble ypaBHEHUS

10 1

Jlorapudmuueckas
GyHKITHS.
Jlorapudpmuueckue
ypaBHEHUS

18 1




Tpuronomerpuueckue

22 1
BBIPKECHHS 1 YPaBHECHUS
ITocnenoBareabHOCTH U 10 !
MIpOrpeccuun
HenpepsiBable QyHKIHH.

20 1
[IpousBonHas
[ToBTOpenue, 0600IICHME, 5 5
cucTeMaTHu3alusg 3HaHUU

OBIIEE KOJIMYECTBO
136 10

YACOB IIO ITPOI'PAMME




11 KVIACC

Ne
n/
n

HaumeHoBaHue pa3aesioB
U TeM NPOrpaMMblI

KoanuecTBo 4yacoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DuiekTpoHHbIE (UG pPOBHIE)
o0pa3oBare/IbHbIE pecypchbl

UccnenoBanne QpyHKIHiI C
MTOMOIIBIO MPOU3BOAHOMN

22 1

[TepBooOpasnas u
HHTETpall

12 1

I'paduku
TPUTOHOMETPUIECCKUX
(bYHKITUH.
Tpuronomerpuyeckue
HEPaBEHCTBA

14 1

HppauuroHanbeHele,
ITOKa3aTeIbHbIE
norapupMuIecKre
HEPABCHCTBA

24 1

KommniiekcHrble uncia

10 1

HarypanbHble u nenbie
qrcna

10 1

Cucremsl paruoHaIbHBIX,
UppaMOHATEHBIX
MOKA3aTeIbHBIX U
JorapupMuIecKux
YpaBHEHUU

12 1




3aja4yu ¢ mapaMeTpaMu 16 1
[ToBTOpeHue, O606HleHIiIe, 16 5
CHUCTEMAaTH3alus 3HAHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I1O ITPOI'PAMME




ITOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
N KoummuecTBo yacos DJIeKTPOHHbIE
(]
Hara nudposBbie
n/ Tema ypoka KonTpoJbHbie IIpakTHyeckue
Bcero H3y4eHUsl o0pa3oBare/ibHbIE
L padoTsI padoThI
pecypcsl

MHOX€eCTBO, ONepaluy Haj 1

MHOXECTBAMU U X CBOMCTBA

Huarpammsl Oiinepa-Benna 1

[IpuMeHeHne TeOpPETUKO-

MHOXECTBEHHOIO armapara 1

AJIg pCIICHUA 3aaa4

PanmonanbHbpie yucia.
OOBIKHOBEHHEIC U
JeCSITUYHBIE TpooH,
MPOLICHTHI, OECKOHEUHBIE
MEPUOIUYECKHUE TPOOH

ParmonansHbIE Ynca.
OOBIKHOBEHHBIE U
JeCSATUYHBIE IpOOH,
MIPOLIEHTHI, OECKOHEUHBIE
nepruoaAnYeCcKue poou

PanunonansHbIE YKCaA.
OOLIKHOBEHHBIE U
JeCSTUYHBIE IpO0H,




MIPOLICHTHI, OECKOHEUHBIE
nepuoAnYecKue apoou

[Tpumenenue apoOeit u
NPOLICHTOB YISl PEIICHHS
NPUKITAIHBIX 3a/1a4

[Ipumenenue npobeit u
MIPOIICHTOB ISl PEIICHUS
MIPUKJIAIHBIX 33124

JleliCTBUTEIbHBIEC YHCIIA.
PammmonansHbIC M
HMppalOHAIbHBIE YHCIIA

10

Apudmerndeckue onepanuu
C IeHICTBUTEIBHBIMU YUCIAMHU

11

Monyib 1€MCTBUTEIBHOTO
YHciia U €ro CBOMCTBA

12

[TpuOnuxénnbie
BBIYUCIJICHHUS], IPABHIIA
OKPYIJICHUSI, TPUKUIKA U
OIIEHKA pe3yJibTara
BBEIUHMCIICHUH

13

OCHOBHBIE METO/IBI PELICHUS
LEJIBIX U JPOOHO-
palMOHAIBHBIX YPaBHEHHN U
HEpPaBEHCTB

14

OCHOBHBIC METOBI PEIICHHS
LENbIX U JPOOHO-




palMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

15

OCHOBHBIE METO/IBI PELICHUS
LEJIBIX U JPOOHO-
palMOHAIBEHBIX YPaBHEHHN U
HEpPaBEHCTB

16

MHoro4eHs! OT OJHOU
nepeMeHHou. Jlenenue
MHOTOYJIEHA HAa MHOTOUJIEH C
octarkoM. Teopema bezy

17

MHOTOYJIEHBI C OeJIbIMU
ko3 unrenramu. Teopema
Buera

18

Pemenue cucreM JTUHENHBIX
YpaBHEHUHU

19

Penrenue cucrteM THUHEHHBIX
ypaBHEHUU

20

Marpuiia cucTeMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbI 2X2, eTo
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BRIYMCIICHHUE €TO
3HAYEHUS

21

Onpenenurens MaTpULbl 2X2,
€ro reOMETPUYECKUNA CMBICH U
CBOMCTBA; BLIYMCIICHHE €TI0




3HAYCHU A

22

IIpuMeHeHne onpenenuTens
JUISl pELLEHUs] CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

23

Pemenne nmpukinaaHeIx 3a1a4y
C TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUH

24

Pemenne nmpukinagHeIx 3a1a4
C TIOMOUIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUHN

25

KonTponbHas pabora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JUHENHBIX ypaBHEHUN"

26

OyHKIMS, CIOCOOBI 3a/1aHUs
¢bynknuu. Bzanmuo
oOpaTHbIe (PyHKITHH.
Kommno3unus GyHkimii

27

I'paduk dpyHKIHH.
DneMeHTapHbIe
npeoOpa3oBaHus rpa)vkoB

byHKIIUN

28

OO6nactp onpeaeneHus u
MHOXECTBO 3HAYEHUI
¢bynkuun. Hynu ¢pynkuum.
ITpomexyTKH 3HAK




IIOCTOAHCTBA

29

YETHbIC M HEUETHBIE
¢byukun. [lepuoanueckue
byukun. [TpomexyTku
MOHOTOHHOCTH (PyHKIIUU

30

MaxkcuMyMbl © MUHAMYMBI
¢bynkuuu. HanGonbimee n
HaMMEHBIIICE 3HAUCHHUE
(GYHKIIMY Ha IPOMEKYTKE

31

JIunelinas, kBaapaTu4yHas U
NpoOHO-JIMHENHHas QYHKIUH

32

DneMeHTapHOEe UCCIIeI0BaHNUE
U MIOCTPOEHHE IPauKOB ITUX
byHKIHIA

33

DNeMEHTapHOE HCCIIEIOBAaHNE
1 TIOCTPOCHHE TPa(UKOB ITUX
byHKIIUN

34

CreneHsp ¢ 1eIbIM
nokasareieM. buHom
HrroroHa

35

CreneHsp ¢ LEIbIM
nokasareneM. buaom
Hrrorona

36

CrerieHHast yHKITUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiaeM. E€ cBoicTBa 1




rpauk

37

KonTponbHas pabora:
"Crenennas ¢pynkuus. Eé
CBOMCTBaA U Tpaduk"

38

Apudmernueckuii KOpeHb
HaTypaJbHON CTENEHU U €r0
CBOICTBA

39

ApudMeTniecKkuit KOpeHb
HaTypaJIbHON CTEIIEHU U €T0
CBOMCTBA

40

[Tpeobpa3oBaHus YHCTOBBIX
BBIPAXXEHUM, ColepKaIINX
CTENIEHU U KOPHU

41

[IpeobpazoBanms YUCITOBBIX
BBIPAYKEHHI, COAEpKAIUX
CTETIeHU U KOPHHU

42

[TpeoOpa3oBaHs YHCITOBBIX
BBIPAKCHUI, COIEPKALIUX
CTENEHU U KOPHU

43

WppannonansHbie
ypaBHeHUs1. OCHOBHbIE
METO/bI PELLEHUS
UppalMoOHAIBHBIX YPaBHEHHH

44

WppatmonansHbie
ypaBHeHust. OCHOBHbBIE
METOIbl PEIICHUS




MPPALMOHAIIBHBIX YPaBHEHUU

45

HppannonansHbie
ypaBHeHUs1. OCHOBHbIE
METOZbI PELLEHUS
UppalMoOHAIbHBIX YPaBHEHHH

46

PaBHOCHIIbHBIE TIEPEXO/IBI B
pELIeHNH UpPaAMOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIIBHEBIE Nnepexobl B
pelLIeHnn HppanuoOHaIbHBIX
YpaBHEHUU

48

PaBHOCHIIBHBIE ITEPEXO/BI B
peLICHUU UPPaLOHATIbHBIX
YpaBHEHUN

49

PaBHOCHIIBHBIE TIEPEXO/IBI B
pELIeHNH UpPaAMOHATIBHBIX
ypaBHEHUU

50

CaoiicTBa 1 rpaduK KOpHS N-
Oli cTereH! Kak (pyHKIun
00paTHO¥ CTENeH! ¢
HaTypaJbHBIM MTOKa3aTeeM

51

CaoiicTBa 1 rpaduK KOpPHS N-
Ol CTeTIeHH KaK (pyHKIMH
00paTHOI cTeneHu ¢
HaTypaJbHbIM I10KA3aTEIEM




52

KonrtponpHnas pabora:
"CBoiicTBa U rpaduk KOpHs
Nn-OU CTENEHH.
HppaunoHanbHbie
ypaBHEeHUS"

53

Crenens ¢ palioHaIbHBIM
IoKa3aTeaeM U €€ CBOMCTBa

54

CreneHs ¢ pairOHaJIbHBIM
IoKas3arenaeM 1 e€ CBOHCTBa

55

Crermnenb ¢ panmoHaIbHBIM
IIOKa3aTeeM U €€ CBOMCTBa

56

[TokazarenbHas GpyHKLUS, €€
CBOMCTBaA U TpaduK

57

Hcnonp3oBanue rpaduka
(GYHKIMY [T peIIeHUS
YpaBHEHUU

58

Hcnonws3oBanue rpaduka
(bYHKIMY TS peTIeHHS
YpaBHEHUU

59

Iloka3arenpHbIE YpaBHCHMU.
OcHOBHBIE MCTOAbI PCIICHUA
IIOKa3aTCJIbHbBIX ypaBHCHI/Iﬁ

60

[TokazaTenbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeNIbHbIX YpaBHEHUI




61

IToka3aresbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHUS
ITOKa3aTeJIbHbIX YPaBHEHUN

62

KonTponbHas pabora:
"IToka3arenbHas GyHKLUS.
ITokazaresnbHble ypaBHEHUS"

63

Jlorapudwm yucna. CroiicTBa
nmorapudma

64

Jlorapudwm gucna. CoiicTBa
norapudma

65

Jlorapudm uncna. CoiicTa
norapudma

66

JlecATUYHBIE U HATYPAJIbHbBIE
sorapudmpl

67

JlecATUYHBIE U HATYyPAJIbHbBIC
sorapupmMbl

68

[TpeobpazoBanme
BBIPKCHUH, COIEPIKAIIIIX
norapu@mbl

69

[Ipeo6pa3oBanue
BBIPAKECHMI, COIEpKALTUX
Jorapu@msl

70

[TpeobOpaszoBanue
BBIPAKEHHUI, COAEPKAIINX
sorapupmMbl




71

Jlorapudmuueckas QyHKIHS,
e€ cBoiicTBa U rpauk

72

Jlorapudmuueckas QyHKIus,
e€ cBoiicTBa U rpauk

73

Hcnonp3oBanue rpaduka
(GYHKIMH [T peIIeHUs
YpaBHEHUU

74

Hcnonws3oBanue rpaduka
(bYHKIMY TS peTICHHS
YpaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELICHHUS
JorapupMHUUECKUX
YpaBHEHUHU

76

Jlorapupmuueckue
ypaBHeHHs. OCHOBHbBIE
METOZbI PEILEHUS
JorapupMUUECKUX
YpaBHEHUU

77

Jlorapupmuueckue
ypaBHeHus. OCHOBHBIE
METOJIbI peIIeHUS
JorapuMUIECKUX
ypaBHEHUU

78

PaBHOCUIIBHEIE Nepexobl B




peIIeHIH JTOTapHUPMHIECKUX
YpaBHEHUU

79

PaBHOCHIIBHBIE ITEPEXO/BI B
pelLIeHNH JTOrapuPpMUIECKUX
YpaBHEHUN

80

KontponsHas pabdora:
"Jlorapudpmuyeckas
¢dbynknus. Jlorapupmuueckue
ypaBHeHUs"

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YUCIIOBOTO
aprymMeHTa

82

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YUCII0BOTO
aprymeHra

83

ApPKCUHYC, apKKOCHUHYC 1
apKTaHT€HC YHCJIOBOTO
aprymeHra

84

ApKCHHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHUCIOBOTO
aprymeHTa

85

Tpuronomerpuyeckas
OKPY>XHOCTb, OIIpe/IeTICHHE
TPUTOHOMETPUYECKUX
(byHKLIUIH YUCIIOBOTO
apryMeHTa




86

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIECIICHHAE
TPUTOHOMETPHUYECKUX
(GYHKIMI YUCIOBOTO
aprymeHTa

87

OcCHOBHEIE
TPUTOHOMETPHUYECKHE

bopmynsl

88

OCHOBHEIE
TPUTOHOMETPHUCCKHE

dbopMyIbl

89

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmybl

90

OcCHOBHEIE
TPUTOHOMETPHUYECKHE

bopmynsl

91

[TpeobpazoBanue
TPUTOHOMETPHUUYECKHUX
BBIPAKEHHM

92

[Ipeo6pa3oBanue
TPUTOHOMETPUIECKUX
BBIPaKCHUI

93

[TpeobOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI




94

[Ipeo6pa3oBanue
TPUTOHOMETPUIECKUX
BBIPaKCHUI

95

Pemienue
TPUTOHOMETPUYECKUX
YpPaBHEHUU

96

Pemenne
TPUTOHOMETPHUUYECKHUX
ypaBHEHUU

97

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

98

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUHU

99

Pemenne
TPUTOHOMETPHUUYECKHUX
ypaBHEHUU

100

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

101

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUHU

102

Pemenne
TPUTOHOMETPHUECKUX




YpaBHEHUU

103

KonTponbHas pabora:
"TpuroHoMeTpuuecKue
BBIPAKECHUS U
TPUTOHOMETPHUUECKHE
ypaBHEeHUA"

104

IlocneqoBareabHOCTH,
CIIOCOOKI 3a1aHUs
MOCJIEA0BATEIHLHOCTEN.
MeTon MaTeMaTHy€eCKOMN
UHAYKIHH

105

MoHOTOHHEBIE U
OTpaHUYCHHBIC
MOCJICA0BATEIIFHOCTH.
Hcropus anannsa
OCCKOHEYHO MaJIBIX

106

Apudmernueckast
pOrpeccHs

107

I'eomeTpuueckast mporpeccus

108

Bbeckoneuno yObIBaromas
reoMeTpHUYEeCKas MPOrpeccust

109

CymMma GecKOHEYHO
yOBIBaroIIel reoMeTpHyIeCKOi
IIPOrPECCUU

110

JInHelHbIil U
HKCMOHEHIIMATIBHBINA POCT.




Yucno e. Dopmyna CI0KHBIX
IIPOLICHTOB

111

JIuHeWHbIN 1
JKCHOHEHUMAIIBHBIA POCT.
Hucno e. DopMyiia CI0KHBIX
MIPOLIEHTOB

Hcnonp3oBaHue nporpeccun
JUIS peIlieHus] peallbHbIX

112
3a/1a4 MPUKIIATHOTO
XapakTepa
Konrtponphas pabora:

113 "ITocegoBaTeIbHOCTHA U
nporpeccun”

114 HenpepwiBHble QYHKIMH U UX
CBOKCTBA

15 Touxka pa3pbiBa. ACUMIITOTHI
rpadukoB GyHKITUH

116 CaoiicTBa QyHKITHI
HETPEPHIBHBIX HAa OTPE3KE

117 CaoiicTBa QyHKIMIA
HEIPEPHIBHBIX HA OTPE3KE

118 Metox UHTEPBAIIOB IS
pelIeHUsT HEPABEHCTB

119 Metox UHTEPBAJIOB IS

peuicHus HCPABCHCTB




Meton UHTEPBAIOB IS

120
pEILIEeHNs HEPABEHCTB
[IpuMeHeHnEe CBOMCTB

121 HETpepbIBHBIX (DYHKIMN 17151
pelieHns 3aaad
[IpumeneHnne cBOMCTB

122 | HenpepbIBHBIX (DYHKITUHN JJIs
peleHus 3a1a4y

123 IlepBas u BrOpas
MIPOM3BOAHBIE (DYyHKIHH
Onpenenenue,

124 | reomeTpuuyeCKHl CMBICI
MIPOU3BOIHOM

125 Omnpenenenue, GU3NIECCKUMA
CMBICJT TPOU3BOJHOM

126 YpaBHEHUE KacaTeIbHOU K
rpaduKy GyHKIUU

127 VYpaBHEHME KacaTeIbHOM K
rpaduky GyHKIHH

128 [Ipon3BoaHbBIE AIIEMEHTAPHBIX
byHKIINN

129 IIpon3BoaHbIE 3TIEMEHTAPHBIX
byHKIHIA
ITpon3sBoaHast CyMMBI,

130 MPOU3BEACHHUS, YACTHOTO U

KOMIIO3UITUU QYHKITAN




[Ipou3sBonHast CyMMBI,

131 MPOU3BEAECHNUS, YACTHOTO U 1
KOMITO3UIIUHU (PYHKIIUN
[IpousBoaHAast CyMMBI,

132 | mpousBeneHUs, YACTHOTO U 1
KOMITO3UIIUU (PYHKIIUN

133 {(OHTpOJ'IBHaH ;')'a60Ta: ) !

[IpousBoaHas

[ToBTOpenue, 00061ICHNME,

134 cUCTEeMaTHU3alvs 3HaAaHWMN: 1
"VpaBHeHus"
[ToBTOpenue, o600IICHHE,

135 CHCTEeMaTH3allMs 3HAHUI: 1
"OyHkun"

136 HroroBast KoHTpoOJIbHAS ! !
paborta

137 HroroBas koHTpoOJIbHAS 1 1
pabora

138 [ToBTOpenue, o600IIEHHE, 1
CUCTEMaTH3alNs 3HAHUHT

OBIIEE KOJIMYECTBO YACOB 138 10

[10 ITPOI' PAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4yacoB

KonTpouabHbie

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jara
H3ydYeHHsl

JJIeKTPOHHbIE
ungposbie
oOpa3oBare/ibHbIE

pecypchl

[IpumeneHne ponu3BOAHON
K UCCIIEIOBaHMIO (DyHKIIMH
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

[TpumeneHnue npor3BOAHOM
K UCCIIeI0BaHUI0 (QYHKIIHIMA
Ha MOHOTOHHOCTH U
KCTPEMYMBI

[IpuMeHeHne Mpon3BOAHON
K MCCJIEIOBAaHUIO (PYHKITHIT
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpuMeHeHne pou3BOAHON
K UCCIIeIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb 1
IKCTPEMYMBI

[IpumeneHnne npor3BOAHOM
K UCCIIeI0BaHUIO (QYHKIIHIA
HA MOHOTOHHOCTH U
3KCTPEMYMBI




[IpuMeHeHne pon3BOAHON
K MCCJICTIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

Haxoxnenne HaubosnpIero
Y HAUMEHBILIETO 3HAYCHUS
HETpPEePbIBHON (QYHKIIMH HA
OTpe3ke

Haxoxxnenne HanGompIero
Y HAaMEHbILIETO 3HAUYCHUS
HenpepbrIBHON (YHKIIMH Ha
OTpe3Ke

Haxoxxaenune HanOoJIbIIETO
U HAMMCHBIIICTO 3HAYCHU A
HenpepbIBHON (YHKIIMH Ha
OTpe3Ke

10

Haxoxnenne HaubosnpIero
Y HAUMEHBILIETO 3HAYCHUS
HETPEPHIBHON (YHKITNH HA
OTpe3Ke

11

Haxoxnenue Haubosnbliero
Y HAUMEHBILIETO 3HAYEeHUS
HEeNpepbIBHON (PyHKIIUHN Ha
OTpE3Ke

12

Haxoxnenne HanOoOIIbIIErO
U HaUMEHBIIIEr0 3HAaYCHUS
HENPEePhIBHON (QYHKIIMH Ha




OTpe3Ke

13

IIpumeneHne mponu3BOAHON
TUIsL HAXOXKJICHUS
HaWIYYIIero peiieHus B
MPUKIIAJHBIX 33/1a49ax

14

[IpumeneHnne npor3BOAHOM
JUTSL HAXOXKICHUS
HAWTYYILEro peuieHus B
MIPUKIIAIHBIX 3a7a4ax

15

[IpuMeHeHne pon3BOAHON
JUISL OIIPEICIIEHUS
CKOPOCTH U YCKOPEHHUS
nporecca, 3aJJaHHOr0
dbopmyoit unm rpaduKomM

16

IIpuMeHeHne poOU3BOAHOU
JUISL OTIpEeIICHUS
CKOPOCTH U YCKOPEHHS
nporiecca, 3aJJaHHOTO
dhopmyroit wim rpadukom

17

Kommnosunus dyHKImii

18

Kommnosurnus pyHKimii

19

Komno3unus ¢pyHkuumit

20

I'eomerpuueckue oOpasbl
YpaBHEHU HA
KOOPJIMHATHOM MJIOCKOCTH




21

I'eomeTpuueckue 006pasbl
YpaBHEHHH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbHas pabora:
"HUccnenoBanue GyHKIUH C
MOMOILBIO POU3BOAHON"

23

[TepBooOpasHas, OCHOBHOE
CBOWCTBO NIEPBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (DYHKIIHH.
[IpaBuna HaxoXKACHUSA
epBOOOPA3HBIX

25

IlepBooOpasHble
ANIEMEHTAPHBIX (DYHKIUH.
[IpaBuna HaxoXKAEHUSA
NEepPBOOOPA3HBIX

26

Hurerpain.
I'eomeTpuueckuii cMbICH
WHTETpaia

27

Brruucnenue
OIIPENEIIEHHOTO UHTErpaia
o gopmyne Helotona-
JletiOunia

28

Brruncnenue
OIpeIeNIEHHOTO MHTETpalia
o gopmyne HetoTona-




JleitOauMIa

29

IIpumenenue uHTerpata
TUIsL HAXOXKJICHUS
IoIazeH miockux Guryp

30

[Ipumenenue uHTErpaia
JUIS. HAXOXKJeHHsI 00bEMOB
TeOMETPUYECKUX Tell

31

[Ipumeps! pereHui
mddepeHnraIbHbIX
YpaBHEHUU

32

[Ipumepsl perieHuit
nuddepeHraIbHbIX
ypaBHEHUH

33

MaremaTtuueckoe
MOJICTMPOBAHHE PEabHBIX
MIPOLIECCOB C MOMOIIBIO
mudepeHIaIbHBIX
ypaBHEHUH

34

Konrtponphas pabora:
"ITepBooOpazHas u
uHTerpan”

35

Tpuronomerpudeckue
(byHKLMH, X CBOMCTBA U
rpaduxu

36

Tpuronomerpuyeckue
(GYHKIIMH, UX CBOHCTBA U




rpaduKu

37

Tpuronomerpuyeckue
(byHKLUY, X CBOMCTBA U
rpaduxu

38

TpuronomeTpuyeckue
(yHKIIUU, UX CBOMCTBA U
rpadguku

39

Tpuronomerpuueckue
(GyHKIMH, X CBOWMCTBA U
rpaduKu

40

OT10op KopHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUUYECKON
OKPY>KHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUIECCKUX
YPaBHEHHI C TIOMOIIIBIO
TPUTOHOMETPUIECKOM
OKPY)KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUUYECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

43

OT16op KopHEH




TPUTOHOMETPUUYECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOU
OKpPY>KHOCTHU

44

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pentenue
TPUTOHOMETPHUCCKUX
HEPaBEHCTB

46

Perenune
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

48

KoHnTposbHas pabora:
"I'paduku
TPUTOHOMETPUYECKUX
(byHKIHIA.
Tpuronomerpuyeckue
HepaBeHCTBa"

49

OCHOBHBIE METOIBI
pEIICHUS TTOKa3aTeIIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOBI




pELICHHS TOKa3aTEIbHbBIX
HEPABEHCTB

51

OCHOBHBIE METOEI
pElIeHHs MTOKa3aTeIbHbBIX
HEPAaBEHCTB

52

OCHOBHEIE METOIEI
pelieHus MoKa3aTeIbHbIX
HEPaBEHCTB

53

OCHOBHBIE METOIBI
penIeHus
JorapuMUIEeCcKux
HEPABCHCTB

54

OCHOBHBIC METOJbI
pelieHus
JorapupMUUECKUX
HEPABEHCTB

55

OcCHOBHbBIE METO/IbI
pelieHus
Jorapu@MuUecKux
HEPABEHCTB

56

OCHOBHBIE METOIBI
pelIeHus
Jorapu(pMUIecKuX
HEPABCHCTB

57

OCHOBHBIE METOEI
pElIeHUs UPPAIMOHATEHBIX




HEPABEHCTB

58

OCHOBHEBIE METOEI
pELIeHUs UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHEIE METOEI
peleHust upparoOHaIbHbIX
HEPaBEHCTB

60

OCHOBHBIE METOEI
pENICHUS UPPAITMOHATEHBIX
HEPABCHCTB

61

I'padnueckue MeToab
peLIeHUs UPPALMOHAIbHBIX
ypaBHEHUH

62

I'padmueckue MeTo b1
pEelIeHUs UPPALMOHATBHBIX
YpaBHEHU

63

I'padrueckme MeTobI
pENIeHHS MTOKa3aTeIbHBIX
YpaBHEHUU

64

I'paduueckme MeToIbI
pelIeHus MoKa3aTeIbHbIX
HEPaBEHCTB

65

I'padmueckue MeTobI
pelieHus
JorapuMHUIECKUX
ypaBHEHUH




66

I'padrueckure MeTobI
peteHus
Jorapu(pMUUECcKUX
HEPaBEHCTB

67

I'paduueckue MmeToab
pereHust
JorapupMUUECKUX
HEPaBEHCTB

68

I'padpnueckue MeToabl
pELIEeHNs TOKa3aTEeNbHbIX U
JorapupMUUECKUX
ypaBHEHUH

69

I'padmueckue meTobI
pelIeHUs MTOKa3aTeIbHbIX U
JorapupMuIecKux
YpaBHEHU

70

I'padrueckue MeTobI
pelIeHHs MOKa3aTeIbHbIX U
JorapupMHIECKUX
HEPaBEHCTB

71

I'pauueckue MeToabl
pELIeHNs TOKA3aTENbHbIX U
JorapupMUUECKUX
HEPABEHCTB

72

KonTpomnsHas pabdora:
"UppanuroHanbHbIE,
MOKa3aTeJIbHbIE U




norapuMudecKue
HepaBeHcTBa"

73

KomruiekcHbie unca.
AnreOpanyeckas u
TPUTOHOMETPUYECKAs
(dhopMbI 3amucu
KOMIUTIEKCHOTO YHCIIa

74

KomrutekcHbie uncna.
AnreOpanyeckas u
TPUTOHOMETPUYECKAS
(hopMmBbl 3armucu
KOMIUIEKCHOTO YHCIIa

75

Apudpmernueckue
OIlepaLuy ¢
KOMITJIEKCHBIMU YHCIIaMU

76

Apudmernueckue
omeparuu ¢
KOMIIJICKCHBIMH YHCJIaMU

77

N3obpaxenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJMHATHOM TIOCKOCTH

78

N3obpaxenue
KOMIUJIEKCHBIX YMCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopuu
n-OW CTENEHHU U3




KOMIIJICKCHOI'O 4Yucjia

80

®opmyna Myaspa. Kopuau
N-OU CTENEHHU U3
KOMIUIEKCHOTO Yuca

81

[Ipumenenue
KOMITJIEKCHBIX YUCEN JUIs
pemeHust GU3NISCKUX U
TeOMETPUYECKUX 3a7a4

82

KonrtponbHas pabora:
"KomiiekcHbIe yncna'

83

HarypanbHble u nesnsie
qucia

84

HarypanbeHbie u nensie
qucia

85

IIpuMeHeHne IPU3HAKOB
JEITMMOCTH LIEJIBIX YHCEI

86

[IpumeHeHne MpU3HAKOB
JEIIMMOCTH IEeJIbIX YHCEel

87

[IpuMeHeHne pU3HAKOB
JEJIIMMOCTH LIEJIbIX YHCEIL:
HOJl u HOK

88

IIpuMeHeHne IPU3HAKOB
JEITUMOCTH LIEJIBIX YHACEIL:

HOJI 1 HOK

&9

[IpuMeHeHne pU3HAKOB
JEJIMMOCTH LIEJIbIX YHCEIL:




OCTaTKH 110 MOYJIIO

90

[IpuMmeHeHne MPU3HAKOB
JEJIMMOCTH LIEJIbIX YUCEII:
OCTaTKH 110 MOAYJIIO

91

[IpumeneHnne npu3HAKOB
JEIMMOCTH LEJbIX YUCEIT:
anroput™ EBknuna ans
pelIeHUs 3a/1a4 B LENbIX
qucliax

92

Konrtponphas pabora:
"Teopust LenbIix yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94

CucreMa 1 COBOKYITHOCTb
ypaBHEeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METOBI
peueHust CUCTEM U
COBOKYITHOCTEH
palroOHAIbHBIX YPaBHEHUI

96

OCHOBHBIE METOJBI
pELICHUs CUCTEM H
COBOKYITHOCTEH




AppanroHaIbHBIX
YpaBHEHUN

97

OCHOBHBIE METOIBI
pELICHUs CUCTEM H
COBOKYITHOCTEMN
MOKa3aTeNIbHBIX ypaBHEHUI

98

OCHOBHEIE METOEI
pEILICHUS CUCTEM U
COBOKYITHOCTEH
MOKa3aTeNIbHBIX YpaBHEHUHN

99

OCHOBHBIE METOBI
pelieHust CUCTEM U
COBOKYIHOCTEHN
JorapuMUIECKUX
YpaBHEHUI

100

OCHOBHBIE METOJIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
norapuMIUIecKuX
YpaBHEHUU

101

[IpumeHeHue cucreM K
PELICHNIO MaTEMATUYECKUX
3a/1a4 v 3a7a4 u3
pa3nuyHbIX o0nacTeit
HayKH U PEeaJIbHOM KU3HH,
UHTEPIIpETALMS
IIOJTyYEHHBIX PE3yJIbTaToB




102

[IpumeneHnne cucrteM K
pEIICHUI0 MaTEMaTHIEeCKUX
3a/1a4 ¥ 3a4a4 U3
pa3IUYHBIX 0bJacTen
HAayK{ U pPEeAIbHOM JKU3HH,
WHTEpIpeTaIus
IIOJIyYEHHBIX PE3YIbTaTOB

103

IIpuMeHeHre HEpaBEHCTB K
PELICHNI0 MaTEMATUYECKUX
3a/1a4 ¥ 3a1a4 u3
pa3UYHbIX obnacTen
HAayK{ U pPEAIbHOM JKU3HH,
MHTEPIIPETALMS
MOJTyYEHHBIX PE3yJIbTaToOB

104

KonTponbHas pabora:
"CucTeMbl pallMOHAIBHBIX,
UppanoHaIbHBIX
MOKA3aTeNIbHBIX U
norapupMUUECKUX
ypaBHeHUI"

105

PanmonanbHble ypaBHEHHUS
C mapaMeTpamu

106

Pannonanepabie
HEPABEHCTBA C
rapaMeTpaMu

107

PanmonanbHble cucTEMBI €
napaMeTpaMu




108

Hppanuonanbusie
YpaBHEHUs1, HEPAaBEHCTBA C
rnapameTpamu

109

WppanmonansHbie
CUCTEMBI C ITapaMeTpaMHu

110

TlokazarennHEIE
ypaBHEHUsI, HEPABEHCTBA C
napamMeTpamu

111

Tloka3arenbHbIE CUCTEMBI C
rnapamMeTpamu

112

Jlorapudmuueckue
YPaBHEHUs1, HEPABEHCTBA C
napaMmeTpaMu

113

Jlorapudmuyeckue
CHCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHUS ¢ TapamMeTpamMu

115

Tpuronomerpuyeckue
HEpaBEeHCTBA C
napameTpamMu

116

Tpuronomerpuueckne
CUCTEMBI C MapaMeTpaMHu

117

[TocTtpoenue n
HCCIIEI0BAHNE
MaTeMaTHYECKUX MOJIEIIEN
pEeaNbHBIX CUTYyaIUi C




IIOMOILBIO YPAaBHEHHH C
rapamMeTpamMu

118

ITocTtpoenue u
HCCIIEIOBAHNE
MaTeMaTH4eCKUX MoJelen
peabHbIX CUTYyaLUi C
IIOMOILBIO CUCTEM
YPaBHEHUH C IapameTpamMu

119

[TocTpoenue u
UCCIIeIOBaHKe
MaTeMaTU4YeCKUX Mojemneit
peanbHBIX CUTYalU C
MOMOILBIO CUCTEM
yYpaBHEHUH C IapameTpamu

120

Konrtponphas pabora:
"3anauu ¢ napamerpamu"

121

[ToBTOpenue, 0600IIEHNE,
CHCTEMAaTH3aIs 3HAHHN:
"VYpaBHeHus"

122

[ToBTOpenue, 06001ICHNHE,
CHUCTEMAaTU3alIMs 3HAHUN:
"YpaBHeHus"

123

[ToBTOpenue, 06006ICHNHE,
cUcTeMaTU3alus 3HaAHUNI:
"YpaBuenus. Cuctemol
ypaBHeHU"




124

[ToBTOpenue, 0600IICHNE,
CUCTEeMAaTH3aIs 3HaAHHUH:
"HepaBencrna"

125

[ToBTOpenue, 0600IIEHHE,
CHUCTEMaTU3alMs 3HAHUN:
"HepaBencrsa"

126

[ToBTOpenue, 060061ICHNHE,
CUCTEeMaTu3allus 3HaHUH:
"HepaBencTna"

127

[ToBTOpenue, 0600IICHNE,
CHCTEMAaTHU3alMs 3HAHMI:
"[IpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, o600IIEHNE,
CUCTEMAaTH3aIs 3HAHMA:
"[IpousBogHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06001ICHNE,
CHUCTEeMaTH3aIus 3HAHU:
"IIpousBoaHas u e
npuMeHeHue"

130

[ToBTOpenue, 06006IICHNHE,
cUcTeMaTU3alus 3HaAHUNI:
"NuTterpan u ero
npuMeHeHue"

131

[ToBTOpenue, 0600IIECHHE,




cucTeMaTU3alusg 3HaHUNI:
"OyHKIIN"

[ToBTOpenue, o600IIECHHE,

132 cucTeMaTu3alusg 3HaHUM: 1
"®yHKIMN"
[ToBTOpenue, 0600ICHNHE,

133 cUCTeMaTU3alusg 3HAHUNI: 1
"dyHkuun"

134 HroroBast KOHTpOJIbHAS 1 |
pabora

135 HroroBast KOHTpoONIbHAS 1 1
pabora

136 [ToBTOpenue, 06006IICHNE, ]
cucTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO
136 10

YACOB I1O ITPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3BATEJ/IbBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



