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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEMaTHMUYECKOTO aHallM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAJIBHYIO 0a3y i HM3yYeHHS BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax maHHOro y4deOHOro Kypca
oOydaroluecss OBJA/JEBAIOT YHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
(bopMyIHpyeT CBOM TOCTHKECHHUS B MATEMaTHYECKOU (hopme.

VY4eOHblii Kypc anreOppl U Hayal MaTEeMAaTUYECKOTO aHallM3a 3aKia/lbIBAeT OCHOBY MAJIs
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJACHLUMHA pPa3BUTHSI HKOHOMUKHM M OOLIECTBEHHOW >KU3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JManbHEWIero oOpa3oBaHuMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBIaJeHue
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOTO aHaIn3a
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, [IOKa3bIBATh
YTBEPKACHUSI C IOMOIIBI0 UHIYKIIMK U pacCyk1aTh NEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIUICHHE.

B xone m3yuenust ydeOHoro kypca «Anrebpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIENeH pealbHbIX CUTyalud, UHTEpPIpETaluu MOJy4YEeHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMATUYECKUMU OTKPBITHSIMUA U UX aBTOPAMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yeTcss Kak 4epe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMH (POPMUPOBAHHMIO HAYYHOIO
MHUpPOBO33PEHHUS, TaKk M 4epe3 crneuupuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTENPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEeHHbIN pe3yibTar.

B ocnHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMaTHUECKOIO aHajan3a JIeKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3ay» BBIIACICHbI
CIIEIyIOIINE COJEpKaTEIbHO-METOAUYECKHe JHUHUM: «Yucna u BblUMCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCSl Ha NPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ MOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U pasnenamu. JlaHHbI ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)KaHue HECKOJIbKHX
MaTeMaTHYECKUX TUCLUIUIMH, TAKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTUYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromiuecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TMOCJIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPeaJbHOM
CUTyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJs pelieHUs



CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEpIpPEeTHPOBATh
CBOH OTBET.

CopepxatenpHO-MeTOAMYecKast  JuHUA  «Yucna W BBIYMCICHHS»  3aBepIIaeT
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00111ero oOpazoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHHE yjenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHH, BKIIIOYAIOIIUX B
ce0si MCIIONb30BAaHUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUAKY, BBIIOIHATh
npUOIKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIE BHIPAXKEHUA, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarolIMMCsI MHOXECTBA HATYpajbHBIX, LIEIBIX, PAllMOHAIBHBIX U
JECTBUTENLHBIX YHCEN JOTOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm U3 3THX
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE EMY CIIEIIM(PHUECKUE 3aaYH U OTIepaluu: JeJICHUEe
HAIEJIO, OMNEPUPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, OCOOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYMCeN, apu(pMeTHyecKue omepanuu, a TakKe H3BICUYCHUE
KOpPHSl ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcen. bmaronmaps
NOCJIEZIOBATEIbHOMY  PacIIMpPEHMIO Kpyra HCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX MPUMEHEHHUSI IJIs1 PELICHUS PA3IMYHBIX 33724 (popMHUpyeTcs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyKHU U €€ POJIM B MOCTPOCHUH MOJIENIEH peaibHOr0 MUPa, IIHPOKO
UCIOJIb3YIOTCSl 0000IIEHNE U KOHKPETU3alUsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHWH BCero oOydeHHs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
IPEIYyCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe oOydaromuecs: OBlaeBalOT
pa3IMYHBIMH  METOJAaMH  PEIICHUS PalMOHAIBHBIX, HPPANUOHANBHBIX, ITOKa3aTeNbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUIECKUX YpPaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
cojepxalux napamerpsl. [losyuyeHHbIE yMEHHS IIMPOKO HCHOJBb3YIOTCS NPU HMCCIEIOBAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIJIAIHBIX 33]a4 U 3aJja4 Ha HaXOXKACHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKIWU. JlaHHas comeprkaTerbHas JIMHUS BKIIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel 1o (opmynaM, HpeoOpazoBaHUs
paloHaIbHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHH, a TakKe BBIpaXKEHU,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuro anreOpandeckoro Matepuana
NPOMCXOMUT JalbHEHIee pa3BUTHE AITOPUTMHUYECKOTO UM aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, (OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PACCyKICHUH, pabOThI ¢ CHMBOJIBEHBIMU
dbopmamu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHUs MPAKTHUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a7[a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanyecKass TUHUS «DyHKUMU U rpadUKU» TECHO MepervieTaeTcs ¢
IPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TIOCKOJIBKY B  KaKOM-TO  CMbICIe  3ajaér
[OCJIEI0BATENbHOCTh ~ M3y4YeHHMs  MaTepuana. V3yueHue  CTENeHHOW, IOKa3aTesIbHOM,
JOTapUPMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, HX CBOWCTB M TPaQHUKOB, UCTIOIb30BaHUE
GYHKIMA Ui pemieHws 3ajad M3 JPYyruxX Y4eOHBIX TNPEIMETOB M pPEealbHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MaTEeMaTHYECKUM aHaJIM30M, TaK U C pEIIeHHUEeM ypaBHEHMH M HepaBeHCTB. Ilpu
3TOM OOJbIIOE BHHMaHUE Yyaemsercs (OPMUPOBAHMIO YMEHHs BBIpakaTb (QOpMYyIaMu
3aBHCUMOCTH MEXIy Pa3UYHBIMU BEIMUYMHAMH, UCCIEA0BATh MOJyUYeHHbIE (PYHKIIUU, CTPOUTH
ux rpadukn. Matepuan STOH COJAEpKATEIbHOW JIMHUM HAIeJIeH Ha pa3BUTHEC YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BETHYMHAMH B pa3inuyHoOi (opme:
AHATUTUYECKOW, Tpadudeckod U crnoBecHOH. Ero wusyueHue crmnocoOCTBYET pPa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpETH3alluH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenpHasi TuHus «Hagana MaTeMaTHyecKOTro aHaan3a» MO3BOJIET CYHICCTBEHHO
pacIMpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIATHBIX 3aja4, JOCTYIMHBIX O0y4YarolnuMcs,
TaK KaK y HHUX IOSBIISIETCSI BOBMOXKHOCTh CTPOUTH IPpapUKHU CIOKHBIX (QYHKUUHN, ONPEAeNiaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTH W YCKOpPEHHs TpoleccoB. JlaHHas copaepKarenbHas JIMHUAS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeJel pealbHbIX CHUTyalui, I03BOJISET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIHUAIbHO-IKOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTe. OOyuaromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJMYyYeHHBIX B XOJI€ Pa3BUTHSA MaTeMaTUKHU KaK HAyKH, U
00 uXx aBTOpax.

CogepxarenbHO-METOAMYECKass JIMHUS «MHOXECTBA W JIOTHKAa» BKIIOYaeT B ceOs
9JIEMEHThl TEOPHUHM MHOXKECTB W MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH W TpeiaraloT Haubolee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMA BCE pa3fieiibl MAaTEMATHKU W €€ MPUIOKCHHH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYECKHE TUCIUTUTMHBI M UX TIPHIIOKEHUS B euHOe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOy4arolmeMycs TOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKH M HCIOJNb30BaTh €ro s BBIPAXKEHUS CBOMX MbIciel. Jpyrum
BRXHBIM TIPU3HAKOM MaTEMATHKH KaK HAyKH CJIEIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOTOCTH
00OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM ITOCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C DJEMEHTaMH MaTeMaTH4YeCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO
MBIIUICHUS] 00yYaroINXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYXICHUS HA OCHOBE JIOTMUECKUX
paBwI, GOPMUPYET HABBIKK KPUTUICCKOTO MBITILICHUSI.

B yueOHOM Kypce «AnrebOpa W Hadajma MaTEeMAaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOTr0  MOJENUPOBaHHUs, KOTOpPble  TMPU3BAaHBl  CIOCOOCTBOBATH
(GbOpMUPOBAHHIO HABBIKOB IOCTPOCHHSI MOJENeld pealbHbIX CUTYyallui, HCCIEHOBAHUS OSTUX
MOJICJIC C TOMOIIBIO0 armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPETAIluN
MOJTYUYEHHBIX PE3yJabTaTOB. TakwWe 3aJaHds BIUICTEHBI B KaXIBIH W3 pa3JIeioB MPOTPAMMEI,
MOCKOJIbKY BECh MaTepual y4eOHOTOo Kypca MIMPOKO UCTONB3YeTCs IS PEUICHUS MPUKIIATHBIX
3amady. llpu pemeHnn peampbHBIX MPAKTUYECKHX 337ady  OOydJaromuecs pa3BUBAIOT
HAOJI0IATEIBHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIL30BATh
AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MpoOiemy. JleaTensHOCTh 1Mo (hOpPMHPOBAHUIO
HABBIKOB PEIIeHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOIIECCE U3YUCHHsSI BCEX TEM Y4eOHOTO
Kypca «Anrebpa 1 Hadaia MaTeMaTHYECKOTO aHATTN3ay.

Ha u3ydenue yueOHOTO Kypca «AJredpa 1 Hadasa MaTeMaTHIeCKOTO aHAIH3ay OTBOJIUTCS
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

Yucia 1 BLIYHCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JlelicTBuTenpHble yKcaa. PanMoHanbHble W MPpALMOHAIbHBIE YMCIA. ApU(pMETHYECKHUE
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasareneMm. bunom HeroTona. Mcnonb3oBanue noaxonsiein popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

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

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBHS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

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

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl PELIECHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckne (opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHMI. Pelienre TpuroHoMeTpu4eCcKux ypaBHEHU.

Pemenne cucreMm JMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAJHBIX 33/1a4 C MOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHEHMI. cciienoBanne mMocTpOeHHON
MOJIEJIN ¢ TOMOILBIO MaTPHI] M OIIPEAEITUTENEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENIEH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHHne ypaBHEHUN M HEPAaBEHCTB K DPELIECHUI0 MaTEeMaTHMUYECKUX 3adad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKIUM 4 rpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHkiun. Kommosuius
¢bynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIMHA.



OO6nacth onpeseeHnss 1 MHOXKECTBO 3HaueHni GyHkiuu. Hymu dyakuun. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4Has U APOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHNE U
MOCTPOCHUE UX TPAPHKOB.

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

[TokazarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B pEaJIbHBIX IpoIieccax U siBieHusX. [ paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBHOCTH. VCTOpUS BO3HHKHOBEHUS
MaTeMaTUYECKOT0 aHaJIM3a KaK aHaJIu3a OECKOHEUHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH I'€OMETPHUECKONW MPOrpecCUi.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpecCUn JUIsl peIIEHUs PEAVIbHBIX 3a]a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPepbIBHBIX (QYHKIIUI JIJIsl peLIeHHs 3a1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HajJl MHOXKXECTBAMU M UX CBOMCTBa. /{narpammel Ditnepa—Benna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara s OINUCAaHMs PEalbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCWIIbHBIE YPABHEHUS.

11 KUIIACC

Yuciaa 1 BLIYHCTICHUS

Harypanpable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB ACTUMOCTH IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u HaumensIiee obmee kpatnoe (manee — HOK),
OCTaTKOB IO MOJTYJIIO, aliropuT™Ma EBKHIa 115 pemeHus 3a1a4 B EJIbIX YUCIIax.

KommekcHpie umcna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3alucH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHYECKHE ONEpalud ¢ KOMIUIEKCHBIME unciamu. M300paxkeHue

KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau n-oii crenenu u3
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KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHusI 1 HEPaBEeHCTBA

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

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

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

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAayKHM M pPEATbHOH JKW3HM, WHTEPIPETALHUs IOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

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

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
peleHus 3a4a4 ¢ mapaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NpPOW3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIEro pPEIICHUS B MPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenesiéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana JUisli HAXOXKAEHUS IUIOU[aJeld IJIOCKUX @uryp u o0BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTteMaTHueckoe MOJIeIpOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKITUSMHU U HA3HAUCHUEM,;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUIMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JIOCTUKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JIYXOBHBIX  IIEHHOCTEH  pOCCHUHCKOrOo  Haponaa, c(opMUPOBaHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKuM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUu#H, BOCIPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTHUECKUE 3HAHUS B HHTEPECcax 370pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HIECKOe COBEPIIICHCTBOBAHUE MPH 3aHITHSIX CIIOPTUBHO-030POBUTEIHHON IEATETbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JII00Us, HHTEpEC K Pa3IUYHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccnrt W peamnu30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh DKOJIOTHUECKOW KYJbTYphl, TOHUMAaHWE BIHUSHUS COLMAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYECKUX 3HAHWUW JJIs pelieHUs 3a7ad B 00JIACTH OKPYIKAIOMIEeH Cpe/bl, TUIAHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHs HAyKH W OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MAaTEMAaTUYECKOW HAyKH Kak C(epsbl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJSITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpUlaTelIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

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

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (TIpsIMBbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus y4yeOHOM 3amaud  (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyIIHpOBaTh 0OOOIICHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEIMOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  DPA3JIMYHBIX  THUIIOB, AaHAJIW3UPOBATD,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSM.

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
TCKCTAaxX, JaBaTb IMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTUPOBATH HOHy‘-ICHHBIﬁ
pe3yJbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOJIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB Auajiora, O6Hapy7KI/IBaTB pasiiniuc u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 337a4 Npe3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIecca U pe3yiIbTaTa pelleHrs MaTeMaTHUeCcKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBHUSM, OOBICHATH MNPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0O0CYXaAeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

10



K xonmy oOyuyenus B 10 kiacce oOydyaromIMKCS IMONYYUT CIEAYIOUIME MpPEAMETHBIC
pe3yJIbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YMCIIO0, OECKOHEUHAs! TEPUOIMYECKas
IpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIIAAHBIX 33a]a4 U3 Pa3InYHbIX OTpacieil
3HAHUH U pEAIbHOU KU3HH,

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, NIpaBWIa OKPYIVIEHWs, NPUKUIKY U OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBATh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YHCEN JJIS PEIIeHHs] MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYmcIa, NECATUYHBIE W HATypajbHBIC
J0TapuQMBbI;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOZHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpeAeUTeNb MaTpullbl 2 X 2 W €ro TEOMETPUYECKHH CMBICI, HCMOJb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 g BBIYMCIEHUS €ro 3HAUEHUs, IPUMEHATh ONPEICIIUTENN IS PELIEHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh TOCTPOEHHBIE MOJEINM C TMOMOUIbI0 MAaTpull U
onpeaenuTeNnel, THTepIPETUPOBATh MTOJIYUYEHHBIN pe3yNbTaT;

UCIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHSMH JUISl TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMIOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIONIb30BaTh  CBOWCTBAa JIOrTapu(pMOB i NIpeoOpa3oBaHus  JIOTapU(PMUUECKHX
BBIPAKECHMUI;

CBOOOJHO  OINEpPUPOBATH  MOHATUAMHU:  HPpPALUOHANbHbIC,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YPABHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIBIO PAaBHOCUIIBHBIX MEPEXO0B
WM OCYIIECTBIISAA POBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMyasl A IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;
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CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJICIUPOBATh PpPEAIbHBIE CUTYallMd Ha S3bIKE aiureOpbl, COCTABJIATH BBIPAKCHHUSA,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpaTHble (QYHKIIMH, KOMIO3HUIMS (PYHKIUH, rpaduk (QYHKIWU, BBIIOJIHATH 3JIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

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

CBOOOZHO OINEPUPOBATH MOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHUHUMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQuk CTENeHHOW (YHKIMU C HaTypalbHBIM U IIENIBIM IOKa3aTeneM, rpaduk
KOPHSI N-Oi CTENEeHU KaK (PYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE U IOCTPOCHUE UX TPa(hUKOB;

CBOOOZHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapupmudeckas (QyHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIPENEICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHMCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMeTHdecKas U TeoMeTpudecKas MHporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH TS PEIICHUS PETbHBIX 33/1a4 MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH MNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIpaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TIEpBas W BTOpas MPOM3BOMHBIC (HYHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BAaTh T€OMETPUUECKUI U (PU3NUECKHI CMBICI IPOU3BOIHON I PEIIeHUs 3a/1ay.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;
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MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBaTh TMOHATHUSAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOy4aromIMiCS MOMYYUT CIEAYIOIIME IMPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM 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 YMCEJl JJIs PELIEHUs 3aa4, IPUMEHATh alroput™M EBknnaa;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIICKCHBIE YHCIA B alreOpandyeckoil 1 TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCUIIbHBIX [1EPEXOIOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSATH
HeoOXxoauMble (POPMYJIbI 1JIS1 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTENbHBIX M JIOrapu(MUYECKUX ypaBHEHUH W
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

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

MOJICNIUPOBATh peaJbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MOJYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH 11 MOACTUPOBAHUS U UCCIEOBAHNUS PEATbHBIX MPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;
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UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: TIEPBOOOPA3HAs, ONPEACIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
Jleitbunma;

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

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHHH,

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.
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OueHo4YHbIE MATEPHAJIBI.

KonTtposnbHO-U3MepuTenbHble MaTepraibl UCMIONB3YIOTCA U3 AUIAKTUYECKUX MATePUATIOB K
OCHOBHOMY YYeOHHMKY «AsreOpa W Hadajga MareMaTHYecKoro anammsa, 10 kimacc»/
Mepznsik  A.I'., Homwuposckuit [[.A., [lononckuit B.b., Sxup M.C., a Takxe wus
MHOT'OYHCJICHHBIX TOCOOUH, COOPHUKOB TPEHUPOBOYHBIX M IMarHOCTHYECKUX padoT.

KPUTEPUM 1 HOPMBI OLIEHKH 3HAHUI OBYYAIOIIIUXCS

OLEHKA YCTHOI'O OTBETA

OtMmeTKa «5»

-OTBET MOJHBIN U MPAaBWILHBINA HA OCHOBAHMH MU3YYEHHOI'O0 MaTepuaa;

- MaTepuan U3JI0KEH B OMNPENEeIEHHON JOTHYeCKON IMOCIeN0BAaTeNIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIH

OtMeTKa «4»

-OTBET MOJHBIN U MPaBUIbHBIM HA OCHOBAaHUHU U3y4YEHHOTO0 MaTepHana;

- Marepuaj HU3JIOKEH B ONPENENEHHON JIOTUYECKOW TOCIEIOBATEIbHOCTH, MPU HTOM
JIOTYIIIEHbI JIBE-TPHU OLIMOKH, UCTIPABJICHHBIE M0 TPEOOBAHUIO YUUTEIIS

OtMeTKa «3»

- OTBET IMOJIHBIM, HO MPH 3TOM JOIYIIEeHA CYIIECTBEHHAs OIMIMOKa WM OTBET HEMOJHBIH,
HECBSI3HBIM.

OTMeTKa «2»

- TIpU OTBETE OOHAPYKEHO HEMOHWMAHHUE YYalIUMCS OCHOBHOTO COJIEpKaHHUsI Y4EOHOro
MaTepuaiga WIH JOMYIIEHbl CYIIECTBEHHBbIE OIIMOKH, KOTOpbIC YYalIUHCS HE MOXKET
WCIIPABUTh MPU HABOSIINX BOIPOCAX YUUTEIIS.

OTMeTka «2» OTMEYaeT TaKUe HEJOCTaTKW B IMOATOTOBKE YUYEHHKA, KOTOPBIE SBISIIOTCA
CEPHE3HBIM MPEMATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCIEAYIONIUM MaTepurara.

OIIEHKA IIMCBbMEHHBIX KOHPOJIBHBIX PABOT

OTMeTKa «5»

- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOKHA HECYIIICCTBCHHAS OIIHOKA.

OtMmeTKa «4»

- OTBET HETIOHBIN WM JOMYIIEHO He 00JIee TBYX HECYMECTBEHHBIX OITHOOK.

OtMmeTKa «3»

-paboTa BBIITOJIHEHA HE MEHEEe YeM Ha TIOJIOBHHY, JIOMYIICHA OJIHA CYIIIECTBCHHAS OIMOKA H
IIPH 5TOM JIBE-TPU HECYIIECTBEHHBIE.

OtMmeTKa «2»

-paboTa BBINIOJIHEHA MEHEEe YeM Ha IOJIOBUHY WU COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIINOOK.
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