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PABOYAS ITPOI'PAMMA y4eOHOro npeamera «Ajredpa u Ha4yajia MAaTeMaTH4Y€eCKOT0
aHaJu3a. Yriay0JeHHbI YPOBEHb)
MNOACHUTEJIbHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IpPOrpamMMe CpeJHero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOHN
CTOPOHBI, OH O0€cle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTMYECKOE M AOCTPAKTHOE MBIIIICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOpPUH, CIIOBECHOCTH M JpPYyruX JUCHMIUIMH. B pamkax paHHoro yuyeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
bopMynHupyeT CBOM TOCTHKEHUS B MaTeMaTHYecKol (opme.

VY4eOHbIil Kypc anreOpsl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIICIIHOTO OBJAJICHUS 3aKOHAaMHU (U3MKH, XWUMHHW, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJSICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IIM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BATh UX IS
nanpHeimero oOpa3oBaHUS W B TIOBCEAHEBHOW JKM3HM. B TO ke Bpems oOBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMHU aireOpbl U MaTeMaTUYECKOro aHajau3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTB, JIOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOILBI0 UHAYKIMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IEHIE U
KOHKpETH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIUICHHUE.

B xone m3yuenus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOyyarolmuecs: TMOJy4aloT HOBBIM ONBIT peIleHHs NPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH pealbHbIX CUTyalud, UHTEpPIpETalud MOJy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENBHBIM MOTEHIIMATIOM, KOTOPBIH
peann3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMM (HOPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUS, TaKk U uepe3 cnenupuky ydyeOHOM  JesITeNbHOCTH, Tpedyroei
IPOJODKUTENPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yNbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMaTHUYECKOIO aHajau3a JIeXKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHbI
CIIEYIOIIAE COAEPKATENBHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmzay, «KMHOXKECTBA U
Joruka». Bce OCHOBHBIE coOnep)KaTeIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJIHSIS IPYr
Jpyra W TOCTENEHHO HAaChIIIAasAChb HOBBIMH TeMaMHM M paszjnenamu. JlaHHbI y4ueOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJbKHX



MaTeMaTHYECKUX TUCIHIUIMH, TAKHX Kak aireOpa, TPUTOHOMETpHs, MaTeMAaTHYCCKHA aHAIU3,
TEOpUsi MHOXKECTB, MaTreMaTHU4ecKas JIoruka u apyrue. [lo mepe Toro kak oOydarormmecs
OBJIaJIcBalOT BCE OoJice HIMPOKUM MAaTEMAaTHYECKHM amnlaparoM, y HHUX [OCIEI0BATEIbHO
dopMHpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHUECKYIH0 MOETbh pealbHOM
CUTYalluH, TPUMEHSATh 3HAHHS, TOJTYYCHHBIC NMPU HM3YYCHUH YYEOHOTO Kypca, JJIsi pelIeHUs
CaMOCTOATENILHO C(HOPMYIUPOBAHHONW MaTeMaTHYeCKOW 3alaud, a 3aTeM HHTEPIPETHPOBAThH
CBOM OTBET.

ConepxaTenpHO-MeTOMYEeCKass — JmHUsA  «Yucina W BBIUMCICHHS»  3aBeplIaeT
(dbopMHpOBaHNE HABBIKOB HCIIOJIB30BAHMS JICHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMAHHUC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPAallMOHAJIBHBIX BBI‘-II/ICJIGHI/If/'I, BKIIIOYAKOIIINX B
ceOs1 MCIONIb30BaHKME PA3IMUYHBIX (OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUIKY, BBITOIHAThH
npUOJIMKEHHBIC BRIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pa0OTaTh C MATEMATUICCKHUMU
KOHCTaHTaMHU. 3HAKOMEIE O6yanOH_[I/IMCSI MHOXXCCTBa HATYpPAJIbHbIX, LCJIbIX, PAllMOHAJIbHBIX WU
HeﬁCTBHTeHBHBIX qUCCJI AOIIOJIHAKTCI MHOXECTBOM KOMIIJICKCHBIX YHCCII. B KaXI0M H3 3TUX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIU(PUUSCKUE 3aa4l ¥ OllePAIUU: JICIICHUE
HAIIEJIO, OMNEPUPOBAaHME OCTaTKAMH HAa MHOXECTBE IICNBIX 4YHCEJ, OCOObIe CBOWCTBA
PaluOHAJIbHBIX W HPPAalUOHAIIBHBIX YHCCII, apI/I(bMeTI/I‘-ICCKI/Ie Oorcpanru, a TAKXKC H3BJICUCHHUC
KOpHA HaTypaJII:HOﬁ CTCIICHU Ha MHOXCECTBEC KOMIIJICKCHBIX YUCCII. BHaFOI[apﬂ
MOCJICIOBATEIBHOMY ~ PAaclIIMPEHHIO KpPyra HCIOJIb3YeMbIX YHCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMH MX TIPUMECHEHUS JIJISl PEIICHUS PA3JIMYHBIX 3a7a4 (POPMHUPYETCS TPEACTABICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN pEAIbHOIO MUPA, IIIUPOKO
UCIOJIb3YIOTCSI 0000IEHNE U KOHKPETU3aL sl

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» pPEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YpOBHE cpeaHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxJoM paszene [Iporpammbl
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIIAJICBAIOT
Pa3sIMYHBIMU METOAaMH  PCIICHHA  palluOHAJIbHBIX, HppauOHaJIbHBIX, IIOKa3aTCJIbHBIX,
JIOTapU(PMHUUECKUX U TPUTOHOMETPUUYECCKUX YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
colepxammx mnapamerpbl. [loyiydeHHbIE YMEHHS IIMPOKO HCIOJB3YIOTCS TPU HMCCICIOBAHUU
(GYHKIMI ¢ TOMOIIbIO TPOU3BOJHOMN, IPU PELIEHUH NPUKIAAHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUe
HaWOOJBIINX U HAUMEHBIINX 3HAYECHUN q)YHKIII/II/I I[aHHaH COJZCpIKATC/IbHAas JIMHHUA BKIOYACT B
ce0s1 Takke (GOpPMHPOBAHWUE YMEHHWH BBINIOJHATH Pacu€Thl MO Qopmylsiam, MpeoOpa3oBaHUs
palMOHATIBHBIX, HPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAK)KEe BBIPAKCHUH,
COZIepKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
MMPOUCXOOUT JlaJ'II)HCI\/’Hllee Pa3sBUTHC AJITOPUTMHUYCCKOT'O u a6CTpaKTHOFO MBIIIJICHUA
oOyyaromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PACCyKICHUH, pabOThl ¢ CUMBOJIBHBIMU
(dbopmMaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJIC PABEHCTB M HEPABECHCTB.
Anrebpa npeanaraet 3 GeKTUBHbIE HHCTPYMEHTHI JJIs PEHIeHHs IPAKTHUECKUX U €CTECTBEHHO-
HAY4YHBIX 3a7a4, HarlIs1IHO JEMOHCTPUPYET CBOU BO3SMOKHOCTH KaK A3bIKa HAYKH.

ConepxaTenpHO-MeToAMYeCKast TUHUS «DYHKIUU U TpapUKH» TECHO MEPEIUIeTaeTCsl C
JNPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TIOCKOJIBKY B  KaKOM-TO  CMBICIE  3a7aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCeHUS  Marepuayia. M3ydeHuWe  CTENEeHHOW, IOKa3aTellbHOM,
Jorapu(pMHUUEcKOll U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, HCIOIb30BaAHHE
GyHKIMA IS pelieHus 3ajJad U3 JPYruxX YYeOHBIX MPEJIMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHCHHI W HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercd (OPMUPOBAHUIO YMEHHsS BbIpaXaTb (opmyramu



3aBHCHUMOCTH MEXIy Pa3U4YHbIMU BEIMUYMHAMH, UCCIEI0BATh MOJyUYeHHbIE (PYHKIIUU, CTPOUTH
ux rpadpuku. Matepuan 3TOH cCoOJepKaTeNbHOM JIMHUM HAalEeNeH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIONIMX BBIPAKAaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3inu4yHOi (opme:
aHAIUTUYEeCKOW, Tpaduueckod U crnoBecHOH. Ero wusyueHue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHMIO U  KOHKpETH3alluHu,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Hagana mMaTeMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4YarolInuMcs,
TaK KaK y HHUX IOSIBIISICTCSI BOBMOXKHOCTh CTPOUTH IPapUKHU CIOXKHBIX (QYHKUUHN, OMPEAeNiaTh UX
HanOOJbIINE U HAUMEHBIINE 3HAUCHUS, BEIUUCIIATE TUIOMAAN (GUTyp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTM U YCKOpPEHHs ImpoueccoB. JlaHHas cozaepxkaTeinpHas JIMHUA OTKPHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeJel pealbHbIX CHUTyalluid, IO03BOJISET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIHUAIbHO-I)KOHOMUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHMYECKOI'O aHajiu3a CHOCOOCTBYET pPAa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTe. OOyuaromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJYYeHHBIX B XOJI€ Pa3BUTHA MAaTeMaTUKHU KaK HAyKH, U
00 ux aBTOpax.

CopepxarenpHO-MeTOAMYECKAsE JIMHUS «MHOXecTBa U JIOTMKa» BKIIOYaeT B cels
9JIEMEHThl TEOPHUHM MHOXKECTB W MAaTeMaTH4eCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH M TpeiarailoT Haubolee
YHHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBS3BIBAIOT Pa3Hble MATEMAaTUUYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYaroleMycs TIOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIOJb30BaTh €ro I BBIPAXKEHUS CBOMX MbIciei. Jpyrum
BaXHBIM IPU3HAKOM MaTEMaTHKU KaK HAyKH CJIENyeT MpPHU3HAaTh CBOWCTBEHHYIO €i CTpOrocCTb
00OCHOBaHMH M  CJI€JIOBaHHE OMNpEAENEHHBIM IpPaBUJaM IOCTPOCHMS JOKA3aTeNbCTB.
3HaKOMCTBO C 3JIEeMEHTaMH MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JOIMYECKOTO
MBILIEHHUS] 00Y4arOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PAaCCY)KJEHHMS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIJICHUSI.

B yuebHOoM kypce «Anrebpa M Hauyajza MaTeMaTHMYECKOTO aHalIM3a» HPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTHYEeCKOIO  MOJAEIMPOBAHMS,  KOTOpble  IpPHU3BaHbl  CIIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENel pealbHbIX CHUTyallud, HCCIEeIOBaHUS AITHX
MoJieJle ¢ TOMOIIBI0 ammapara aiareOpbl M MaTeMaTHYeCKOro aHaliu3a, HWHTEpHpeTaruu
MOJIyUEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B KaXIbId W3 pa3lieloB IMPOTrPaMMBI,
MOCKOJIBKY BECh Marepuai yueOHOro Kypca IIUPOKO UCIOJb3YeTCs JJIS PeIIeHUs MPUKIaJIHbIX
3agad. Ilpm pemeHuMM peanpHBIX NPAaKTUYECKUX 33had  oOydaroliuecss pa3BHBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCHOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTcs B MPoIlecce U3yUeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHATTU3a».

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hauaiaa MaTeMaTHUYE€CKOTO aHAIM3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenune apoOeit 1 MPOLEHTOB I pEIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcronb3oBanue moaxoasiieit gopmMbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JAEUCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM IEPEeMEHHOM. JleleHue MHOrodjeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOoHOMeTpudeckne (opmyinsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemienne cucrem JNHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIEHHUE €TI0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS UIsl PELLIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemienne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MO/JIEJIH C TOMOUIBIO0 MaTPUIL U ONpeeTUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOINBIO YPaBHEHHMH U
HepaBeHCTB. IIpyMeHeHHne ypaBHEHHII M HEPABEHCTB K DPEIICHUI0 MaTEMaTHMYECKHUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHble Ipeodpa3zoBaHus TpapuKoB QyHKIHMA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIIMHU Ha IPOMEXKYTKE.

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

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil creneHd Kak (pyHKUIMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEIbHBIX MpoIleccax U siBICHUX. [’ pauku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIENI0BAaTENIbHOCTH. VcTOpus BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBI1 M OKCHOHEHUHUAIbHBIM pocT. Yumcino e. @opmyna CIHOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[TpousBosHbIe 3neMeHTapHbBIX QyHKIUH. [Ipon3BoHAs CyMMBbI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsa v BbIYUCTICHUSA

Harypanpable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKiHIa 115 pemeHus 3a1a4 B IEIbIX YUCIIax.

KommekcHpie uwncnma. AnreOpandeckas W TPUTOHOMETpHYECKass (OpPMBI  3amucH
KOMIUIEKCHOTO 4Yucia. ApupMETHIECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOMN K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHne wWHTerpana Uil HAXOXAEHUS IUIOWAAed IUIOCKUX ¢Guryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WJIE€HA POCCHUHCKOro OOIIeCTBa, MPEJICTaBICHUE O MAaTEMATHUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, cepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKUM U JESTENbHOCTbIO YYEHOI'O, OCO3HAHHE JIMYHOTO BKIIAJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUlH, BOCIHPHUUMYUBOCTh K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryisipHas Qu3ndeckas akTUBHOCTD ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANFHOM AEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M e€ MPHIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJbTYphl, TOHUMAaHWE BIHUSHUS COIHMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTH OKpYKAIoMmIel Cpe/bl, TUIAHNPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3sBUTHS HAYKH U OOILIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak Cgepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATENbHOCTh HHIUBUYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MNOHATUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACIICHUS IOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpULATeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud  (CpaBHHBATh HECKOIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpodJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yNlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pEIICHUS 3aa9H;

BRIOMpAaTh MH(POpPMAIIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIOB, aHAJU3UPOBAThH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAGKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOH TeMbI, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PAa3HOTIIACHSI, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUS] WM HEJAOCTHXKEHMsI pe3yJbTaToOB JEATeNbHOCTH, HAXOAWUTh OMIMOKY, /JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHMH y4eOHBIX 3a/ay, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOydenumst B 10 kjacce oOydaromuics TMOMYYUT CICAYIOIINE MPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas MEepUOJUecKas
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W JCHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIIAAHBIX 33]a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U peaJbHOU KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHUN;

CBOOOJHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOAXOAALYI0 (OpMY 3alMCH ACUCTBUTEIbHBIX YUCEN JJIs PEleHMs] NMPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPaIbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMH: JIOrapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPAaBEHCTBA,

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHs palMOHAIbHBIX U APOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HenbIMA KO3 QUIMEeHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JeJIeHHEe MHOIO4JIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juisd BBIYUCIEHUS €ro 3HA4Y€HUs, IPUMEHSTh ONPENEIUTENN )i PEIICHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH [Tl TpeoOpa30oBaHusl BEIpaKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  ONEpPUPOBaTH  MOHATHAMHU:  HppALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE, IPUMEHATh
HEo0XouMbIe (OPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBHIO 3a/auyM, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanus rpadUKoB QyHKIIHIA;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEpUOIUYECKUE
(GyHKLIUH, HPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMyMbl U MHHHUMYMbI (DYHKIIMH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha TPOMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HaTypajbHBIM U LEJbIM IOKa3areneM, rpapuk
KOpHs N-0¥ CTeNeH! KaK (yHKLUUU OOpaTHOM CTENEHU C HaTypaJlbHbIM IIOKA3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3zaTelbHas U Jorapugmuueckas (yHKLHU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHMI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYHKIMHA 7S MCCIENOBaHMUS MPOLIECCOB M 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BbIpakaThb (OpMYJIaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0eCcKOHEeUHO yOBIBaIOIasi FreOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIA U SKCIIOHEHIUANbHBIM POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH IS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSMM:  IOCJIEIOBAaTENLHOCTh,  CIHOCOOBI  3aJaHus
M0CJIEeI0BATEIbHOCTEN, MOHOTOHHbIE U OIpaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
(GyHKLNU, aCUMIOTOTHI Tpaduka GyHKINY;

CBOOOJTHO OMNEpHpOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEIEHHs, YacTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTB30BaTh TE€OMETPUICCKHIA U PU3UIECKUI CMBICI POU3BOIHON TS peIICHHS 3a/1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpallMy Ha/l MHOXKECTBAMHU;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, [JOKa3aTelbCTBO, pPABHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOy4aromIMiCS MOMYYUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a1a4, IPUMEHATh anroput™ EBkinnna;

cBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa IO MOJYJIIO, 3alIMChIBaTh HATYPAJIbHbIE YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALlUU C HUMU U U300paXkaTh Ha KOOPAMHATHOM MJIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH MPH pelIeHUN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSATH
HE00X0AuMBbIE (POPMYIIBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPANUOHANBHBIX, IIOKA3aTENbHBIX W JIOrapU(PMHUYECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoOHalIbHble, HMppPALMOHAJbHBIE, IOKa3aTelbHbIE, JorapupMuyeckue Hu
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (YHKIIHIA;

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTnyeckoro anajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXO/UTh HauOoJIblIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mno ¢opmyne HproToHa-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATBbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U
1 B vyp 24 1 resh.edu.ru
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
Oyukuuu u rpaduku. CreneHHas KIS C
2 YHIEH rpad bynicn 12 1 resh.edu.ru
LEJIbIM IT0Ka3aTeIeM
Apudmernuecknii KOpeHb N-0il CTENEHH.
3 puch P 15 1 resh.edu.ru
WppaumonanbHble ypaBHEHUS
[TokazarenbHas kuus. [TokasaTenpHble
4 Pyn 10 1 resh.edu.ru
ypaBHEHUS
Jlorapudmuueckas pyHKuMS.
5 puc Gy 18 1 resh.edu.ru
Jlorapudmudeckue ypaBHeHUS
TpuronomeTpuyeckue BHIpAXEHUS U
6 P P P 22 1 resh.edu.ru
ypaBHEHUS
7 [MocrienoBaTeNIbHOCTH U MPOTPECCUH 10 resh.edu.ru
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 resh.edu.ru
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
HccnenoBanue GyHKIHIA C TOMOIIBEO
1 A . Py B 22 1 resh.edu.ru
MIPOU3BOJIHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 resh.edu.ru
I'paduku TPUrOHOMETPHUYECKUX KLU,
3 pad P P Pynicy 14 1 resh.edu.ru
TpuroHomeTpruyecKkue HEpaBEHCTBA
WppanmoHaibHbie, MOKa3aTeIbHbIC U
4 ppatt 24 1 resh.edu.ru
JorapupMHUUECKUE HEPABEHCTBA
5 KomrmiekcHbie uncia 10 resh.edu.ru
6 HatypanbHble 1 1iebie Yncia 10 resh.edu.ru
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 12 1 resh.edu.ru
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 resh.edu.ru
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







		2023-11-13T16:50:05+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "КОСТИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА К.С. СОЛДАТОВА С. КОСТИНО КУРМАНАЕВСКОГО РАЙОНА ОРЕНБУРГСКОЙ ОБЛАСТИ




