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JESATEILHOCTH YYMTENIS B IKOJIE MO anredpe U HavajlaM MaTeMaTU4eCcKoro
aHanuza. Pabouas mporpamma o ajnredpe v Hadajam MaTeMaTH4YeCKOTo
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- COJIEp>KaHUE;
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BocrniutatenbHoi pabore MBOY COIII Ne 21.
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HOACHUMTEJIBHASA 3AIITMCKA
[Iporpamma mo anreOpe W HadajJaM MaTEeMaTHYECKOTO aHAlIM3a COCTAaBJICHA Ha

ocHOBe TpeboBanmii Kk pesyibTaTtam ocBoeHust OOIl COO, mpencTaBieHHBIX B
OI'OC COO, a Takxke Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3YJIbTAaTOB
JTyXOBHO-HPABCTBEHHOTO PA3BUTHUSI, BOCIUTAHUS M COLUATU3AIMK O0YyUYarOIMIUXCS,
npeacTaBlIeHHON B (denepanbHON paboyeil mporpaMme BOCIIUTAHUS M TOIJICKUT
HEIMOCPEJICTBEHHOMY TMPUMEHEHUIO TIpU peau3aliid  00s3aTeIbHOM  YacTH
o0pa3oBaTeabHO MPOrpaMMbl OCHOBHOTO oOmiero odpasoBanus. IIporpamma mo
anredpe W HayajlaM MaTeMAaTHYECKOr0 aHaln3a OTPakaeT OCHOBHbIE TPEOOBaHUS
OI'OC COO K JIMYHOCTHBIM, METANPEIMETHBIM M NPEIAMETHBIM peE3yJbTaTaM
OCBOeHHUsl OOpaszoBarelbHbIX MporpaMM. [Iporpamma mno anrebpe u Havaiam
MaTEMaTUYECKOro aHaJIn3a AAcT NPEJICTABICHUE O pacHpeleieHue Marepuania 1o
KJlaccaM UM CTPYKTYpUPOBaHHE €ro 1O paszlesaM U TemaM Kypca, JIaer
pacnpeneneHne Y4eOHbIX 4YacoB IO TEMaTHMYECKUM pasjielamM Kypca H
NOCJIEIOBATENBHOCTh ~ UX  M3YYEHMS C  YYETOM  MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroluxcs; OMNpeAesieT BO3MOXKHOCTH —MpeaMera st
peanuzanu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS IPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHus, TpeOOBaHWUU K pe3yibTaraM OOy4YeHHs Mo airedpe u
HayaJlaM MaTeMaTHYECKOTO aHaju3a, a TaKK€ OCHOBHBIX BHUIOB JAESATEIBHOCTU
oOydJarommxcs.

OBHIASI XAPAKTEPUCTUKA YUEBHOI'O INIPEJMETA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

Y4eOHbIli Kypc «AnreOpa W Havalla MaTEMaTHYECKOTO aHAN3a» SIBISCTCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOiiero obpa3oBaHws,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYHBAET WHCTPYMEHTAIBHYIO 0a3y s
M3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmupyer
JIOTHYECKOe M aOCTPaKTHOE MBIIICHUE O0yJaIolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUTSL OCBOSHUST MH(DOPMATUKH, 0OIIECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYET CBOU
JTOCTIKCHHSI B MaTEMaTHICCKOH opMme.

Y4eOHbI Kypc 00amaeT 3HAYMTCIBHBIM BOCIMTATEIBHBIM ITOTEHITUATIOM,
KOTOPBI peanu3yeTrcss Kak depe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 Crenuduky ydeOHOM
NEeATEeTLHOCTH, TpeOyIomeld TMPOJAOIKUTEIBPHOW KOHIIGHTpPAIlMd  BHUMAHUSA,
CaMOCTOSATEITLHOCTH, AKKypaTHOCTH H OTBETCTBEHHOCTH 3a IOJTYYCHHBIH
pe3ynbTar.



B ocnoBe Meromuku oO0y4yeHHs anreOpe M HayalaM MaTeMaTUYecKOTO
aHaJIN3a JIKUT JEATEIbHOCTHBIA MPUHIUI 00yUeHUs.

B crpykrype ydeOHOro kypca «AusreOpa W Hayaja MaTeMaTUYECKOTO
aHaJN3a» BBIICJICHBI CIEAYIONINE COIepKaTeIbHO-METONUECKue JIMHUM: «Yucna
U BBIUMCIICHUS», «DyHKIMU U Tpadukny», «YpaBHEHUsI U HEpaBeHCTBa», «Hauana
MaTeMaTU4YeCKOTO aHanmu3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIC
CoZiepKaTeIbHO-METOIMUECKUE JIMHUM HW3Yy4YalOTCS Ha TMPOTHKEHUM JBYX JIET
oOyueHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSIS
JpyT Ipyra U MOCTETNEHHO HACHIIAasCh HOBBIMH T€MaMd W paszjaenamu. J[aHHbIN
yU4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AUCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJIEBAIOT BCE Ooliee
HIMPOKUM MaTEMaTHUYECKUM amlapaToM, y HUX MOCJIEI0BaTebHO (HOpMUPYETCS
U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUECKYyl0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IPU U3YYEHUH y4eOHOTO Kypca, AJis
pELICHUs] CaMOCTOSITENILHO C(HOPMYIHPOBAHHON MaTeMAaTUYECKOM 3aJau, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHo-MeTOIMYECKass JUHUS «Yucaa U BBIYMCICHUS» 3aBeplIacT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOIr'0 00111er0 00pa3zoBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHHUMA, BKIIOYAIOMIMX B C€Osl MCIOJB30BAHUE PA3IMYHBIX
dbopM 3amucu 4ymcna, yMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MNPHUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKEHHs, padOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIMIMMCS MHOXKECTBA HAaTypajbHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YHCeN, apu(METHUECKHE OINEpaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMH HMIX TPUMEHEHUS JJIsl PEHICHHUS Pa3IMyYHBIX 33734
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MUpA, MIMPOKO HCIOIB3YIOTCS 000OIIeHHE U
KOHKPETH3aIHSL.

Jluanst «YpaBHEHHs] ¥ HEPABEHCTBA» PEANTM3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJI0M
pazaene IlporpamMMmbl MpenycMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOy4alolMecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMoHaNbHbIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHbIE yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
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UCCIIeIOBaHUH (DYHKIUH C TOMOIIBIO MPOU3BOJHOM, MPHU PELICHUH MPHUKIAIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi coepkaTesbHasi IMHUS BKJIIOYAaeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1Mo  ¢opMysiaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuania MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUs O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJIE PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d()QPEeKTUBHBIE HWHCTPYMEHTBI MJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKHU.

ConepxxarenpHo-MeToIMueckass JuHUS «DyHKUMKM U TpapuKu» TECHO
nepernjeTaeTcs ¢ APYTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBbICJIE 3aJa€T MOCIEI0BaTENbHOCTh U3YUEHUs MaTepuaia. M3yueHue cTeneHHow,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMMA, UX CBONCTB
U rpaduKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelIeHUs 3ahad U3 APYTUX Y4eOHBIX
IPEeIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C MaTEeMAaTUYECKUM aHaJIM30M,
TaK U C pEIICHUEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensieTcs: GOpMHpPOBAHUIO YMEHUSI BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCJIENOBATh MONYYCHHbIE (DYHKIIMHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepaTeabHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN
Y HaBBIKOB, MO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH MEXAYy BEITUYMHAMHU B
paznuuHoi dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHOU. Ero usydenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHast nuHUs «Hauanma MaremMaTHUeCKOro aHain3a» IO3BOJISIET
CYIIIECTBEHHO PACIIUPUTH KPYTr KaK MAaTeMAaTHMUYECKHX, TaK U MPHUKJIAJHBIX 3a/1ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, OMPEAENATh HX HAuOONbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAUM GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepikareiabHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOGHHUS MaTeMaTHYeCKHX MOJENeH peaabHBIX CHUTYalluH,
MO3BOJIICT HAXOJUTh HAWIyUlllee pEIIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYeCKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTHBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiuecs: y3HarT O
BBIJIAIONIUXCSI Pe3ysbTaTaX, TMOJYUYECHHBIX B XOJI€ pPa3BUTHUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopepxarenpbHO-MeTOoIMYecKas: JTUHUS «MHOXKECTBa U JIOTUKa» BKIIIOYAET B
ceOs 9JIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4eCKOW JOTHKU. TeopeTuko-
MHO>KE€CTBEHHBIE MTPEICTABICHHS POHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
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U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MAaTEMaTUKU W €€ TMPUIOKEHUH, OHHM CBS3BIBAIOT PAa3HbIE MATEMATUYECKUE
JUCUUAIUIMHBI W HUX MPUIOKEHUA B e€auHoe Iesioe. lloartomy BaxkHO [aTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKU U MCIIOJIb30BaTh €T0 JJI1 BBIPAXKECHUS CBOMX MBICIIEH.
Jpyrum BaXHBIM TPU3HAKOM MATEMATUKHA KAaK HAyKd CJEIyeT IPU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
MpaBWJaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO  C  JJEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
OOy4JaroIIMXcsl, TIO3BOJISIET UM CTPOUTH CBOU PACCYXKICHUS Ha OCHOBE JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHHUS.

HNEJU U3YYEHUSA YYEBHOI'O IIPEIMETA «AJITEBPA U HAYAJIA

MATEMATHYECKOI'O AHAJIN3A »

VY4eOHbIil Kypc anreOpbl M HayaJl MAaTEMaTHYECKOrOo aHalu3a 3aKja/bIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUsSI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XKM3HHU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHUECKOTO aHalu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMA U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIIICHHUE.

B xone u3yuenus yueOHOTo Kypca «Anrebpa M Hadyajla MaTEeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO ITOCTPOCHUSI MATEMATUYECKUX MOJEJIEH PEallbHbIX CUTYyalUi,
VHTEPIPETAUUU  IIOJIYYEHHBIX  PELICHHUM, 3HAKOMATCSI C  [pUMEPAMHU
MAaTEMATUYECKUX 3aKOHOMEpPHOCTEM B IMPUPOJE, HAyKE U HUCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMaTUYECKAUMU OTKPBITUSIMUA U UX aBTOPaAMH.

B yueOHOM Kypce «Anrebpa W Hadajga MaTeMaTHYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHUS, KOTOPHIE MPHW3BaHbBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOSHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEeNOBaHUS OJTUX MOJENEH C TOMOIIbI0 ammapata anreOpbl |
MaTEMaTU4YECKOT0 aHajli3a, WHTEPIPETAMK TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETCHBI B KAKIIBIN U3 Pa3/IeioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTeprall
y4eOHOTO Kypca MIMPOKO HWCIIONB3YETCs I pelieHus] MPUKIaAHbIX 3amad. [lpu
pPEIICHUH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydYarolIuecs  pPa3BHUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIP30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenpHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1a4



OpraHu3yeTcs B Mpolecce U3yUeHHs BCceX TeM y4eOHOTo Kypca «AnreOpa u Havyana
MaTEMaTUYECKOTO aHATIU3ay.

MECTO VYYEBHOI'O TIPEJMETA «AJITEBPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» B YHEBHOM IIVIAHE

Ha wuszyuenue yueOHOro Kypca «Anredpa M Hayaia MaTeMaTHUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B Hezieno). B cBs3u ¢ Tem, 4TO TOCyAapCTBEHHbIE
Mpa3HUKH CYUTAIOTCs HeyueOHbiMU AHsMH, B 10 xmacce BMecto 136 yueOHBIX
4acoB BO3MOXKHO BBIZIaTh TOJIbKO 134 yaca , mosTomy B pabouell mporpaMme
YMEHBIIICHO.

COJEPXAHUE OBYUYEHUA
10 KITIACC

Yucsia ¥ BbIYMCICHUS

PaunonanbsHbie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOHU, MPOLICHTHI,
OecKkOHeuHble Iepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUN U PeallbHOM KU3HH.

[elictButenpHple  uyucna. PanuoHanpHblE W UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue  onepalMu ¢ JCUCTBUTENIBHBIMU  4YHMclIaMd.  Moayib
JEHUCTBUTEILHOTO YHMCIA U ero cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKpPYIJICHHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ wenslM nokasareneM. buHom Herotona. lHcnosb3oBaHue
NOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTEIBHBIX YNCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckunii KOpeHb HaTypaJIbHOW CTENIEHU U €r0 CBOMCTBA.

CrerneHp C palUMOHAIBHBIM IIOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBbHBIM OKA3aTCIICM.

Jlorapudm uucna. CpoiictBa Jsorapudma. JlecsaTuuHble W HaTypaJibHbBIC
JorapuMsl.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE TNPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE YpaBHEHMS W ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PELICHUS 1eNbIX U APOOHO-PAMOHANBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOrowIieHbl OT OJHOW NEpeMEHHOW. JlereHne MHOrowieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIbIMHU
koapunuentamu. Teopema Buera.



[IpeoOpa3zoBaHUs YNCIOBBIX BRIPAKEHUH, COJIEPIKAIINUX CTETIEHU M KOPHHU.

HNppaunonanbHbIe YPaBHEHUS. OcHOBHbIE METO/IbI pelieHus
UppalMOHAIbHbBIX YPAaBHCHUM.

[TokazarenbHble ypaBHEHUsA. OCHOBHBIE METOJbI PEMICHUS IMOKA3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHUI, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHHS. OcHoOBHBIE METOBI peueHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE bOopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHNN. Pelienne TpuroHoMeTpuyecKux ypaBHEHU M.

Pemienne cucreM JIMHEHWHBIX YpaBHEHUMU. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHMH. Ornpenenurens MATpUlbl 2X2, €ro0 TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYEHUS, IPUMEHEHUE ONPENCINUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHHW. PelleHne HNpUKIAQIHBIX 331ad C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccienoBanue IIOCTPOCHHOM MOJEIU C
IIOMOLIBIO MATPUIL] U ONPEIEIUTEIICH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAJbHOW CUTyallUd C IOMOILIBIO
YpaBHEHUN M HEpaBEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HayKu U peanbHOMN
KU3HH.

DOyHkuuu U rpadpuku

@OyHKusA, crnocoObl 3anaHus (yHKUMH. B3auMHO oOpaTtHble (YHKUIHUU.
Komnoszumms @yukuuii. I'papuk  QyHkmu. DnemeHTapHble MpeoOpa3oBaHUs
rpa@ukoB HyHKIMIA.

OOusacTh ompeaeneHnus U MHOXKECTBO 3HaueHuM (ynkumu. Hynu ¢yHxuumu.
[IpomexxyTku 3HakonocTosiHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkiun. IlpomexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
bynkuuu. Hanbosnbiiee u HauMeHblee 3Ha4eHus1 QyHKIIMKA Ha TPOMEKYTKE.

Jluneiinasi, KBajgpaTuyHas W APOOHO-TMHEHHAs (PYHKIUU. DJIEMEHTapHOEe
UCCJIEJOBaHHE U TOCTPOCHUE UX IPapUKOB.

CreneHHast pyHKIMS C HATYpaJbHBIM U LIENBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduKk KOpHS N-OM CTENEHM Kak (QYHKIUU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTtenbHast U jorapupmuueckas (PyHKIMU, UX CBOMCTBA M TIpaUKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUN.

TpuroHomerpuueckass OKPYXHOCTb, OIPEAECICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCHMOCTH B PEAJIbHBIX IMPOLECCAX M  SABJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIn3a

[TocmenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEedOBaTeabHOCTENH. Merton
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
IIOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHMS MAaT€MaTHYECKOTO aHalau3a Kak
aHaJIN3a OECKOHEYHO MAJIBIX.



ApudmeTrnueckast 1 reoMeTpudeckas mporpeccuu. beckoneuno yObIBaromias
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TeOMETPpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAJIbHBIN pocT. Hucno €. @opMyJia CI0KHBIX
NpoleHTOB. Vcrnosib30BaHWE TIPOTPECCUM IS PEIICHUS peajbHbIX 3a/1ad
MPUKIIATHOTO XapaKTepa.

HenpepoiBabie ¢GyHKIMM U UX cBoiictBa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHWe CBOMCTB HENPEPBIBHBIX
(GyHKUMNA 1S pelieHus 3a/1ay.

[lepBas u BTOpas nmpousBoaHbie QyHKIMH. Onpenenenne, reOMeTPHUECKUN U
busznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBoanble  3neMeHTapHbIX  (pyHkmuil.  IIpousBoaHast ~ CyMMBblI,
MPOU3BEIEHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoskecTBa M JIOTHKA

MHoOxecTBO,  omepauuMd  HaJ ~ MHOXECTBAaMH M HMX  CBOWCTBA.
Juarpammsl Oiinepa—Benna. [IpruMeHeHne TeOpeTHKO-MHOKECTBEHHOTO anmnapara
JUISL OIMCAHMS PEaJIbHBIX IPOLECCOB U SBJICHUM, IIPU PELICHUM 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOrO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHHS.

11 KJIACC

Yucsa v BIYMCICHUSA

Harypanbabie u nensie uncna. [IpumMeHeHne mpu3HAKOB JEITUMOCTH LEJIBIX
yuces, HauOosbiuil oOmuid nenutens (ganee — HOJ[) m Hammenbliee oOiiee
kpatHoe (nanee — HOK), octatkoB o mojyinto, anroputma EBkiuaa asis peneHus
3a7a4 B LEJIBIX YUCTIaX.

Kommnekcuble uucna. AnreOpanyeckas W TPUTOHOMETpUYECKass (HOpPMBbI
3alMUCH KOMIUIEKCHOTO 4Hclia. ApudMETHYECKHe Omneparuy ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUICEKCHBIX YHCENl Ha KOOPJAMHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema M COBOKYNHOCTh YypaBHEHUW W HEPaBEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUA. PABHOCUIIbHBIC HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIIbIO
TPUTOHOMETPUYECKOU OKPY>KHOCTHU. PerieHne TpuroHoMeTpuyeCcKux HEPABEHCTB.

OCHOBHBIE METOJIbI  pEIICHUS TMOKa3aTeNbHBIX U  JIOrapuMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEHIEHUS CHUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.
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[Ipumenenne  ypaBHEHWH, CUCTEM W HEPAaBEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUyHbIX O0JIacTell HAayKu U peanbHON
’KU3HH, UHTEPIPETALNS I0JTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunmu QyHKuui. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB HAa KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IpapUKU.

['padmyeckue MeTONBI pelICHUs ypaBHEHUN W HepaBeHCTB. [ 'paduyeckue
METO/IbI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB GYHKIUNA 7 HUCCICAOBAHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NPHU PEUIEHUHU 3a7ad W3 JAPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

[IpuMmeHeHre MPOU3BOIHON K UCCIENOBAHUIO (PYHKIIMA HAa MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMMEHbBLIErOo  3HAauY€HUM
HENpepbIBHON (YHKIIMHU HAa OTPE3KE.

IIppuMeneHne NPOU3BOJHOM Ul HAXOXKIECHMS HAWIydllero pelIeHHUs B
IIPUKIIAJHBIX 3a/1adax, Uil ONPEACIICHUs CKOPOCTU M YCKOPEHMs IIpoLecca,
3aJIaHHOTO (HhOPMYJION WK TpaduKoM.

[TlepBooOpa3Has, OCHOBHOE CBOWCTBO THiepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna Haxox1eHus epBooOpa3HbIX.

WNHuterpan. ['eoMeTpryecKuil CMBICT UHTErpasia. BerancieHue onpene€HHOro
uHTerpaina no gpopmyne Hetotona-Jleionuna.

[IpumeHeHne uHTErpana sl HAXOXKICHUS IUIOMIAEH IJIOCKUX (GUryp u
00BEMOB T€OMETPUYECKUX TEJL.

[Ipumepsl pemenuidt nud@epeHIralIbHbIX ypaBHEHUI. MaTeMaTtnyeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOLECCOB € MOMOLIBI0  TuddepeHanIbHbIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOTO0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YyYaIOLErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aUMOJIEHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMU B COOTBETCTBHH C HX
(GYHKIUSMU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKONW WIACHTHYHOCTH, YBOKEHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCUHMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
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JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JAPYTUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

OCO3HAHHME JAYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, dTHUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAaKTHUYECKUM
MIPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YYEHOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIEro;

4) 3cTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYAs 3CTETHKY MaT€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUI, pacCy ACHUI, BOCIPUUMUYUBOCTh
K MAaTEeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) ¢pu3nUecKoro BOCIMTAHUS:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3[0pOBBIO (30pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUI U
OT/IbIXa, peryisipHas (pusuueckas akTUBHOCTD), (PU3UYECKOE COBEPILIEHCTBOBAHUE
IIPU 3aHATHSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TPYIdy, OCO3HAaHUE LIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTh  HKOJIOTMUYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COLIMAJIBHO-D)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBHOU
Cpelbl, OCO3HAHME III00ALHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM, OpUeHTALIHS
Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWW M pelieHus 3agad B o0sactu
OKpYXarollel cpefpl, I[UIAHUPOBAHUE ITOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCIICICTBUHN JIJTL OKPYIKAIOILIEN CPEbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOW  MpPaKTUKH, [MOHMMaHUE
MaTEMaTUYeCKOM HayKd Kak cgepbl YeIOBEUYECKOW JesITeIbHOCTH, 3TanoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS UMBUIIM3ALMM, OBJAJCHUE S3BIKOM
MaT€MaTUKM U MaTeMaTUYeCKOM KYJIbTYpOH Kak CpEJACTBOM IIO3HAHUSI MHPA,
TOTOBHOCTh OCYILECTBIIATh NPOEKTHYIO U HCCIEAOBATENbCKYIO JIEATEIBHOCTh
WHIUBUYAJIBHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI
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Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS

Bba3oBble jJjoruueckue JeyicTBUA:

BBISIBJISAIT U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KiacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYIHpPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATEIBLHO JTOKA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUN
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pelieHus ydeOHOM 3amaun  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEILCHUSA, BbHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

WCITOJIB30BaTh BOMPOCHI KAaK WCCIICIOBATEIbCKAA WHCTPYMEHT TO3HAHUSA,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpoOsieMy,
yCTaHaBJIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHMPOBAHHBIN AKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00beKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENHHO (OPMYIMPOBATH OO0OOIIEHHS W BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO  HAOMIOJEHUS, WMCCIIEIOBAHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPollecca, a TakKe BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH JMe(UIUTHI MHPOPMAIMH, JTaHHBIX, HEOOXOJAMMBIX JJII OTBETa Ha
BOTIPOC | JUTsI pEIICHUS 3a/1a4H;

BBIOMPATh MHPOPMAIIUIO U3 UCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm mpeacTaBiIeHuUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIHMIO, MPEACTABIATh €€ B Pa3IUUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD nHpopmauu 1o CaMOCTOSITEIIbHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.
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KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBHA

OOwmenne:

BOCIPUHUMATh U (OPMYJIUPOBAThH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSAMHU U
HeIsIMU  OOLIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHUS B
YCTHBIX W IHCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATH IIOJIy4eHHBIA PE3YJIbTAT;

B XO7le 00CYXJIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYkKIaeMOil TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»XKUBaTh Pa3IMUUEe U CXOJCTBO IMO3UILIMN, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS, CBOU BO3PAXKEHUS;

NIPEACTABIATh PE3YJbTAThl PEUICHUS 3aJa4yM, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHS

Camoopranusamnus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIECHUs 3aJa4ul, BEIOUpaTh CIIOCOO pEUIeHUs C
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHbIN HHTEJJICKT:

BJIAJETh  HaBbIKAMHU  IIO3HABATEIbHOW  peQIEKCUUM  KaK  OCO3HAHMS
COBEPILIAEMBIX JI€UCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJISI Tpollecca U Pe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4auu;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPH PELICHUN 3aJayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa 1IeJId U YCIOBUSAM, OOBSCHATH IPUUMHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUS pPe3ysIbTaToOB AESITeIbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBmecTHasl 1eATEJILHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIAUBUIYATIbHON
paboTbl MpU pelIeHUH Y4YeOHbIX 3a7ad, HOPUHUMATh I€JIb COBMECTHOU
JeSATEIbHOCTH, TMJIAHUPOBATh OPraHM3ALMI0O COBMECTHOW pPabOThI, pacnpeneisirh
BUJIbI pabOT, JIOrOBapUBATHCS, OOCYX AaTh IMpPOLIECC W pe3yJabTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMNIOBBIX (popmax paboTsl (00CykaeHHs, OOMEH MHEHH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpHUsIM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJIEUCTBUS.
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INPEAMETHBIE PE3YJIBTATDBI

K koHny oOyueHus B 10 kiacce oOydaromuiics TIOIXYYUT CIEAYIOLIUE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTEMaTHUECKOTI0 aHAJIN3a»:

Yuciia 1 BbIYHMCICHHSA:

CBOOO/IHO ONEpPUPOBATh MOHATHSMH: PALUOHAIBHOE YUCIO, OECKOHEUHas
nepuoanueckas JApoOb, TPOIEHTHI, HWPPALMOHAIBLHOE YHCIO, MHOXECTBa
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb AECHCTBUTENBHOTO YUCIIA;

OPUMEHATh JApoOM M TMPOLEHTHl I PEIIECHUs NPHUKIAJHBIX 3a1ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

NPUMEHATH NPUOTMKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTJIIECHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO ONEpUPOBATh MOHSITHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPAKTUYECKUX 3a/1a4 U [IPEACTABIICHUS JaHHBIX;

cBOOO/IHO ONEpPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HaTypaJlbHOM
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIbHBIM I10Ka3aTeleM;

CcBOOO/IHO OINEpPUPOBaTh MOHATUAMHU: JorapuMm uucia, IECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC
YUCIJIOBOTO apTyMEHTAa;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTAHT€HC YHMCIOBOTO
apryMeHTA.

YpaBHeHHS U HEPaABEHCTBA:

cBOOO/IHO OMEpUPOBATH MOHATUSIMU: TOKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3jMuYHble METOAbl PELIEHUS PalUOHAIBHBIX U APOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CcBOOOJIHO OIEpPUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHON IepeMEHHOM,
MHOTOUJIEH ¢ IedbiMH KO3 (UIMEeHTaMH, KOPHM MHOTOYJIeHa, HPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1a4;

CBOOOJTHO ONMEPUPOBATH MOHATUSMU: CHCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEAEINUTENb MaTpUlbl 2 X2 WU €ro TEOMETPUYECKUU CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OINpPENENUTENs 2 X 2 1 BBIYUCIEHUS €ro 3HA4YCHUs,
NPUMEHSTh ONPENCIIUTENN Ul PELIEHUs CHUCTEMbl JIMHEHWHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEACIUTENEH,
WHTEPIIPETUPOBATH ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONb30BaTh CBOWCTBAa JEWCTBUIA C KOpPHSAMH [JJIsl TNpPeoOpa3oBaHUs
BBIPAKEHN;
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BBITIOJTHATH TIPE0OPA30BAHUS YUCIOBBIX BEIPAKECHUM, COAEPKAIUX CTETICHU C
palMOHATBHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBOICTBa aorapupmoB LTSt npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKECHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIBHBIC, IMOKa3aTebHbIE U
JorapuMUUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
NePEeX00B WM OCYLIECTBIISS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIC TPUTOHOMETpHUUECKHE (GOPMYIIBI ISl peoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKCHHI;

CBOOOJHO OIMEpPUPOBATh TOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJIT  PEIMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKUX YPaBHEHUMH;

MOJEIMPOBATh peaJbHBIC CHTyalldd Ha S3bIKE anreOphl, COCTaBJIATH
BBIDOKEHMsSI, YypaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAaHUEM alllapaTta ajareopsbl.

DOyHKUMHA U TPapuKu:

CBOOOJTHO OTEpUPOBAThH MOHATUSAMU: (YHKIIHS, CIIOCOOBI 3aaHusl (PYHKIUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOMMO3UIMUs GYyHKUIUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOJTHO OIEpPUPOBATh MOHATHUSIMU: O0JACTH OMPEJCICHUS U MHOMXECTBO
3HaueHUN (DYHKIWMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOTHO ONEPHUPOBATH TMOHATHAMHU: UYETHBIE W HEYETHBIC (PYHKITUH,
nepuondeckne (PyHKITUU, TIPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DYHKITMH, HauOOJbIliee W HaWMEHbIee 3Ha4YeHWe (YHKIUM Ha
MIPOMEKYTKE;

CBOOOJHO OMEpUPOBATh MOHATHUSIMU: CTECTICHHAS (YHKIHS C HATypaJIbHBIM U
HEeIbIM TIoKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENEeHW Kak (DyHKIMH OOpaTHOM CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

OTepUpOBaTh TOHATUSMU: JIMHEHHAs, KBaJpaTU4YHAs WU JAPOOHO-TUHEHHas
(GyHKINUU, BBITIOJHATD 3JIEMEHTAPHOE UCCIIEAOBAHKUE U MOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMHU: TIOKa3aTelbHAs W JorapudMuueckas
GbyHKIIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOJHO OIEPUPOBATH IMOHATHUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTIpEe/ICIICHIE TPUTOHOMETPUIECCKUX (PYHKITUH YHCIIOBOTO apTyMEHTa,;

UCIIOJIB30BaTh Tpaduku (QYHKIUH I HWCCIIEIOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH TPH PEIICHUH 3aJ1ad U3 APYTMX yUEOHBIX MPEIMETOB M PEaIbHOMN
YKU3HH, BBIpAXXaTh (OPMYIIaMH 3aBUCHMOCTH MEKy BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHajmn3a:

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: apUpMETUUECKass W TeoMEeTpHUecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUECKasi MPOTPeCcCUs, THHEHHBIA U
HKCIIOHEHITUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;
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UCIIONIb30BaTh MPOTPECCUU ISl PELICHHUs] PEabHBIX 3a/1ad MPUKIATHOTO
XapakrTepa;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MTOCIIEOBATEIBLHOCTD, CIIOCOOBI 331aHUS
HOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIEC IOCIIEJOBATEIBHOCTH,
INOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOrOo aHajiM3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: HENPEPBIBHbIE (PYHKIMH, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpadrka QyHKINU;

cBOOOIHO OIMEpPUPOBATH MOHITHEM: (YHKIMS, HEMpepbIBHAS Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S peLICHHs 3a/1a4;

CBOOOIHO OIEpPUPOBATh TOHATUAMU: TIepBasi W BTOpas MPOU3BOJHBIC
(GbyHKUMH, KacaTellbHas K TpaduKy QpyHKIUY;

BBIUUCIISATh MPOU3BOIHBIE CYMMBI, TIPOM3BEICHNUS, YaCTHOTO U KOMIIO3UIHH
IBYX (DYHKIUH, 3HATh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUI MU (PU3MUECKUH CMBICT MPOU3BOJHON IS
pelieHus 3a1a4.

MnozxecTBa H JIOTHKA:

CBOOOZIHO  OMEpUPOBATh  MOHATHSMHM:  MHOXECTBO, OIEpaluud  Haj
MHO’KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapart AJis OIMCAHUs pealbHbIX
MIPOIIECCOB U SBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUCOHBIX MPEAMETOB;

cBOOOJIHO OMEpPUPOBATH MOHITHSMH: OIpeNeJIeHHe, TeopeMa, ypaBHEHUe-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIbHBIC
ypaBHEHHUS U HEPABEHCTBA.

K «koniy oOydenus B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
MpPEeIMETHBIE PE3yJIbTAaThl TIO0 OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOro aHaNu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: HATypallbHOE M 1IE€JI0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX W LIEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HatypanbHBIX uncel AJisl peleHust 3a1ad, NpUMEHSITh
anroput™m EBkinna;

CBOOOJIHO OIEpUPOBATH TMOHATHEM OCTAaTKa [0 MOJYJIIO, 3aluChIBATh
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/JIHO OMNEPUPOBATh MOHATHUAMH: KOMILUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIIATh KOMILJIEKCHBIE YMCIIa B alreOpandyeckoud u
TPUTOHOMETPUUECKON (Popme, BBITIONMHATH apu(METHUECKUE ONEepaIlid ¢ HUMH U
n300paxkaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: HPPANMOHAIBHBIC, TMMOKa3aTeIbHBIC U
jJorapuMUYECKHe HEPaBEHCTBA, HAXOJUTh WX PEMICHUS C TOMOIIBIO
PABHOCUJIbHBIX ITEPEXO/IOB;
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OCYILECTBISATH OTOOp KOpPHEH TpU pEHIeHUH TPUTOHOMETPHUUECKOIO
YpaBHEHUS;

CBOOOJTHO ONEPUPOBATH TMOHSITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBI  JIJII  pPELICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarhb palMoOHaJIbHBIE, UPpALMOHAJIBHEIE, NIOKa3aTeJIbHbIE,
jgorapuMuyeckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

IPUMEHSATH TpauuecKrue METObI JUIsl pELICHUs] YPABHEHU U HEPaBEHCTB, a
TaKXkKe 3aJ1ad ¢ mapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTYyalldd Ha s3bIKE alreOpbl, COCTaBIATH
BBIPDAQXKEHHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pe3yJIbTar.

DOyHKUMHA U TPapuKu:

CTPOUTHh TIpaUKM KOMIIO3ULMU (PYHKIMH C MOMOUIBI 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UIUU IBYX ()YHKIIHIA;

CTPOMTb TIE€OMETpUYECKHe o0pa3bl ypaBHEHHM W  HEpPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  OMEpUpPOBaTh MOHATUSAMH: TPAPUKA  TPUTOHOMETPUUYECKUX
byHKIM;

OPUMEHATh (YHKUMHM JUIsl MOJEIUPOBAHMUS U HUCCIEJOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauana MaTeMaTn4yecKoro anajamusa:

UCIOJIb30BaTh MPOU3BOAHYIO ISl HCCIEA0BaHUS (HYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HAaMOOJBIIIEE U HAUMEHbIIIEEe 3HAUCHUS (DYHKIIMN HETPEPHIBHOW Ha
OTpE3KE;

UCITOJIB30BaTh MPOU3BOJIHYIO I HAxXOXKJIEHUS HaWIydllero pelIeHHs B
NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DPKOHOMMUYECKHMX, 3ajaudax, s
OTNpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmysol wiu
rpaduKoM; CBOOOJHO OIMEPUPOBATH MOHATHUSIMU: MEPBOOOpa3Hasi, ONpeIeIEHHbIN
UHTErpall, HaXOAWTh IEPBOOOpPA3HBIC AJIEMEHTAPHBIX (QYHKUMNA W BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOJUTh IJIOLIATHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILIBIO UHTETPaa;

UMETh MPEJICTABIECHUE O MATEMAaTHYECKOM MOJEIMPOBAHUM Ha IpUMEpE
coctaByieHust T PepeHITNATBHBIX YPaBHEHUN;

pemarb MPUKIAAHbIE 33]1a4d, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKOTO H
bu3nYeCKOro Xapakrepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.
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CucreMa OueHKH IUIAHUPYEMbIX Pe3yJibTATOB HA YPOKAX ajre0pbl U
HAYaJa MATEMATHYECKOI0 aHAJIN3a

OcHoBHBIMU (hOpMaMU IPOBEPKHU 3HAHUI U YMEHUN ydaluxcs 1o aaredpe u
HavajiaM MaTeMaTUYeCKOT0 aHalu3a SBJISIOTCS MUChbMEHHAsi KOHTPOJIbHAas paboTa,
TECTUPOBAHUE U YCTHBIN OIPOC.

[Tpu o1ieHKE MUCHMEHHBIX U YCTHBIX OTBETOB YUUTEIND B MIEPBYIO OYEPEh
YUUTBIBAET IMOKA3aHHbIE YUAIlUMUCS 3HaHUS U yMeHus. OIleHKa 3aBUCUT TaKXXe OT
HaJIMYMSI U XapakTepa MOrpeiHOoCTe!, TOMYIEHHbBIX YYallluMHCS.

Cpenu norpemHocTel BbIACAI0TCS OIMOKY U HeloueThl. [lorpemnocTs
CUMTAETCS OLIMOKOMN, €CJI OHA CBUJETENILCTBYET O TOM, UTO YUEHHUK HE OBJIAJIEN
OCHOBHBIMU 3HAHUSAMHU, YMEHUSAMH, YKa3aHHBIMU B IIPOTPaMME.

K HegoueTam OTHOCATCS MOTPENIHOCTH, CBUACTENBCTBYIOIINE O HETOCTATOUHO
MOJTHOM WJIM HEJTOCTaTOYHO MPOYHOM YCBOCHHH OCHOBHBIX 3HAHUN U YMEHUHN WIH

00 OTCYTCTBMM 3HAHUM, HE CUMTAIOIIMXCS B IporpaMMe OCHOBHbIMU. Henoueramu
TaK)K€ CUUTAIOTCA: MOTPEIIHOCTH, KOTOPBIE HE IPUBEIHN K MCKAKEHHUIO CMbICTIa
MOJyYEHHOT0 YYEHHUKOM 3aJIaHUs WK CII0C00a €ro BBINOJIHEHMSI; HEaKKypaTHas
3aIMCh; HEOPEKHOE BBIMOIHEHHUE YEPTEXKA.

['panuiia Mexay ommOKaMu U HEJOUETAMHU SIBIISIETCS B HEKOTOPOU CTENEHH
yciioBHOU. [Tpu ogHUX 00CTOATENBCTBAX AOMYIIEHHAS YYaUMUCS MOTPEITHOCTD
MOJKET pacCMaTPHUBAThCS YIUTEIEM KaK OMIMOKa, B IPYTroe BpeMs U MPU APYTUX
00CTOATENLCTBAX - KaK HETOYET.

3aanus A1 yCTHOTO M MUCbMEHHOTO OIPOCa YYAIIUXCsl COCTOSIT U3
TEOPETUUECKHUX BOIMPOCOB U 3a/au.

OTBeT Ha TEOPETUUECKHI BOIIPOC CUUTAETCS O€3YIIPEUHBIM, €CIIH 10 CBOEMY
COJIEP>KaHUIO MTOJTHOCTBIO COOTBETCTBYET BOMPOCY, COACPKUT BCE HEOOXOANMBIE
TeopeTudeckue (PakThl 1 000CHOBAHHBIC BHIBOJIBI, a €r0 U3JI0KEHUE U MMMChMEHHAs
3aMyCh MaTEMaTHUECKHA TPaMOTHBI M OTJIMYAIOTCS TIOCTIE0BATEIHHOCTHIO U
aKKypaTHOCTBIO.

Pemenue 3amaun canraercs 0e3ynmpedHbIM, €CITH MPABUIILHO BBIOpAH Crioco0
pelleHus1, caMO PeleHNe COPOBOXKIAETCS HEOOXOAUMBIMU OOBSICHEHUSMHU, BEPHO
BBITIOJIHEHBI HYXKHbIE€ BBIUUCIICHHS U TPE0O0pa30BaHus, OJyUeH BEPHBIN OTBET,
MOCJIEIOBATENBHO U AKKYPATHO 3alMCAHO PEIICHHUE.

Y4uTens MOKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBINA OTBET Ha BOMIPOC WIIH

OpUTHHAJIBHOE PEIICHHE 3aa4U, KOTOPbIE CBUAETEIBCTBYIOT O BHICOKOM
MaTEeMaTUYECKOM Pa3BUTHUH YYaIlleTOCs; 3a pellieHre 0oJiee CI0KHOM 3a1auul WK
OTBET Ha OoJiee CI0KHBINA BOMPOC, MPEITI0KEHHBIE yJaIIeMyCsl JOMOJIHUTEIBHO
MOCJIE BBITIOJIHEHUS UM 3aJ[aHH.
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Kpumepuu owubok:

K rpy6biM omrmbkaM OTHOCSITCSI OIMOKH, KOTOPbIE OOHAPYKUBAIOT HE3HAHUE

ydamuMucs GopMmyii, paBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHUE UX

IMPUMCHATh, HC3HAHUC IIPUCMOB PCHICHUA 3a/1a4, PaCCMATPUBACMBIX B yq€6HHKaX,

a TAK)KC BBIYHUCIUTCIBHBIC OHII/I6KI/I, €CJIM OHH HC ABJIAIOTCA OHHCKOﬁ;

K HerpyObIm ommOkaM OTHOCATCS: OTEPS] KOPHS WM COXPaHEHHE B OTBETE

MTOCTOPOHHETO KOPHsI; 0TOpachiBaHKe 0€3 00BICHEHUHN OJTHOTO U3 HUX U

PAaBHO3HAYHBIC UM,

K HCIO0YCTAM OTHOCATCA: HCPAIINMOHAJIBHOC PCIUICHUC, OIIUCKU,

HCIOCTATOYHOCTDH HUJIKN OTCYTCTBHUC HOHCHCHI/If/'I, 00OCHOBaHHI B PCUICHUAX.

OI/!QHKCI YCmMHblX omeemoe

OTBET OLICHUBAETCSA OTMETKOM «5», €CIIN YUCHUK:

IOJIHO PACKPBUI COAEpKaHUE MaTepuaia B 00beMe, IPEeyCMOTPEHHOM
nporpaMmMoil M y4eOHHMKOM, a TakXKe MPOJAEMOHCTPUPOBA 3HAHUS
IIPEBBIIAOIINE HOPMBI ITPOTPAMMBI JJIS1 TOTO KJ1acca,

W3JI0KUJI MaTepraj TPaMOTHBIM SI3BIKOM B OIIPEAECIECHHOM JIOTUYECKOU
IIOCJIEI0BATEIBLHOCTH, TOYHO UCIIOJBb3Ys MaTEeMaTUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY;

MPaBUJIBHO BBIMOJHUI PUCYHKH, YEPTEKHU, TpauKH, COIMYTCTBYIOLIUE
OTBETY;

[I0Ka3aJl yMEHHE WLIIOCTPUPOBATH TEOPETUUECKUE  II0JIOKECHUS
KOHKPETHBIMU INpUMEPaMH, NPUMEHATh UX B HOBOM CUTYyallUU IIpU
BBIITOJIHEHUH IIPAKTUYECKOIO 3aaHNs;

IIPOJIEMOHCTPUPOBAJI YCBOEHUE pPAHEE M3YYEHHBIX COMYTCTBYIOIIHUX
BOIIPOCOB, C(HOPMHUPOBAHHOCTh U YCTOMYMBOCTH HMCHOJB3YEMBIX IMPHU
0TpabOTKE YMEHUI U HaBBIKOB; OTBEYaJl CAMOCTOSATEIBHO.

OtBeT OLICHUBACTCsA OTMETKOH «4», CCJIM OH YAOBJICTBOPACT B OCHOBHOM

Tpe6OBaHI/IHM Ha OICHKY ((5», HO IIPpH 3TOM UMCCT OJHH U3 HCAJOCTATKOB!

B U3JIOKCHUHM JOMYIIEHb HEOOJbIINe TPOOENbl, HE HWCKA3WBIINE
MaTEMaTUYECKOE COJICPKaHUE OTBETA;

JOMYIIEHbl OJWH — JBAa HEJAOYeTa MpPU OCBEIIEHUH OCHOBHOTO
CoIEp>KaHUsI OTBETA, UCITPABIICHHBIE 110 3aMECYAHUIO YUUTEIIS;
JOMYIIEHbl OmMUOKa WM OoJjiee JBYX HEJOYETOB MPH OCBEIICHUU
BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBIKJIAJIKAX, JIETKO HCHPAaBJICHHbBIC
10 3aMEYAHUIO YUUTEIIA.

OtmeTka «3» cTaBUTCS B CICAYIOIUX ClIy4dasax:
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® HEMNOJIHO WJIM HEMOCJIEIOBATEIbHO PACKPBITO COJIEpKAHUE MaTepuana,
HO IMOKa3aHO oOllee MOHMMAaHHWE BONPOCAa M IMPOJIEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHbIC IS JajJbHEHUIIEro YCBOCHHUS MPOrpaMMHOTO
Matepuana (ompeaeneHHble «TpeboBaHMSMH K MaTeMaTHYECKOU
MOATOTOBKE yUaIlIUXCS»);
® UMEIUCh 3aTPYJHEHUS] WIM JONYIIEHb OIIMOKKM B ONpPEACICHUU
MOHSATUH, UCIIOJIB30BAHUN MaTeMaTUYECKON TEPMUHOJIOTUH, YepTexKax,
BBIKJIQJIKaX, UCIIPABJICHHBIE MOCJE HECKOJBbKUX HABOJSIIMX BOMPOCOB
YUUTEIIS;
® YYCHUK HE CIPABWICS C IPUMEHEHUEM TEOPUM B HOBOW CUTYyallud MPHU
BBITIOJTHEHUU TMPAKTUYECKOTO 3aJaHus, HO BBINOJHWI 3aJaHus
00513aTEILHOTO YPOBHSI CIIOKHOCTH IO TAaHHOMW TEME;
® IIpU 3HAHHHM TEOPETHYECKOrO MaTepuaia BbISBICHA HEJOCTAaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUMN 1 HABBIKOB.
OTMeTKa «2)» CTaBUTCS B CIECAYIOIINAX CIIyYasx:

® HE PacKpBITO OCHOBHOE COJIepKaHUe YIEOHOT0 MaTepuraa,;

e O0OHApY)XCHO HE3HAHWE WJIM HETIOHWMAaHWE YYCHHKOM OOJBINCH WIN
HanOoJIee BaKHOM YacTu yueOHOTO MaTepHuaia;

® JIOMYIIEHBI OIIMOKU B OMNpPENENCHUU TOHATUN, MPU HCIOIH30BAHUU
MaTEMaTHYeCKOH TEPMHUHOJIOTHHM, B PHUCYHKaX, 4YepTeKax WU
rpadukax, B BBIKJIAIKaX, KOTOPbIE HE MCIPABJICHBI MOCIIE HECKOJIBKUX
HABOJSIINX BOITPOCOB YUHTEIIS.

Oyenka NUCbMEeHHbIX KOHMPOIbHBIX PAOOM U MeCMUpPOBaAHUSL

OtMeTKa «5)» cTaBUTCS, €CIH:

paboTa BHITIOJIHEHA MTOJTHOCTHIO;

B JIOTHYECKHUX PACCYKJICHUSIX U OOOCHOBAHWH PEIICHUS HET po0esIoB U

OIINOOK;

B PEIICHUH HET MAaTEMAaTUUECKHUX OIMHOOK;

CUCTEMATUYEKOE pelieHue 6€3 MaTeMaTHIECKUX OIHUOOK.

O1meTka «4» cTaBUTCS, €CIIH:

epaboTa BBHITIOJIHCHA IIOJIHOCTHIO, HO OOOCHOBAHHWS IIIAaroB PEIICHHSI
HEJIOCTaTOYHBI (€ClIi yMEHHE OOOCHOBBIBATH PACCYXKICHUS HE SBISIIOCH
CHeIMaIbHBIM 00OBEKTOM MPOBEPKH);

e TOTIyIIIeHA OJIHA OIMOKAa WJIM JBa-TPHU HEJI0YeTa B BBIKIIAIKAX, PUCYHKaX,
yeprexkax wid rpadukax (ecid 3TH  BUABL PabOThl HE  SIBISUIMCH
CIIeMAIbHBIM 00BEKTOM MPOBEPKH ).

OtMeTKa «3)» CTaBHUTCSI, €CITH:
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®IONYIIEHbI OOJee OAHOW OmMOKM WU OoJee ABYX-TpeX HEIO0YETOB B
BBIKJIAQJIKAX, uepTrexkax WiM rpadukax, HO ydyalluics  BJaaeeT
00s13aTeIbHBIMA YMEHUSIMU T10 IIPOBEPSIEMOM TEME.

OT1mMeTKka «2» CTaBUTCS, €CIIU:

® IONYIICHbI CYIIECTBEHHbIC OIIMOKH, TIOKa3aBIIMe, YTO YYalluhcs He
BJa/ieeT 0053aTE€IbHBIMU YMEHUAMH 110 JAHHOW TeME B TIOJHON Mepe.

TEMATHUYECKOE IINTAHUPOBAHUE
TemaTndeckoe TUTAHUPOBAHUE C yU4ETOM pabodeil mMporpaMMbl BOCTTUTAHUS
TemaTuyeckoe TUIAaHUPOBAHUE IO YIEOHOMY IpeMeTy «Anredpa» mis 7 - 9
KJIACCOB COCTABJICHO C y4€TOM paboyeil mporpaMMbl BOCHUTaHUs. Baxuenmmm
npuoputeToM BociuTanus odydaromuxcs OOO sBisieTcs: 6J1aronpusTHBIX
YCIJIOBUM JIJIS1 pa3BUTHS COIMATBHO 3HAUUMBIX OTHOIICHHM IKOJILHUKOB, U,
MIPEXK]Ie BCETO, IICHHOCTHBIX OTHOIIECHUH:

1. K ceMbe Kak II1aBHOM OIMOpPE B )KU3HU YETIOBEKA U NCTOYHHUKY €TO CUACThS,

2. K Tpyay KaK OCHOBHOMY CIIOCOOY TOCTMKCHHS )KH3HEHHOTO OJIarommoTy us
YeJIOBEKa, 3aJI0Ty €ro YCHEeNTHOro npohecCuOHaIBLHOTO CaMOOIPEIeNICHUS U
OIYIIICHHS] YBEPEHHOCTH B 3aBTPAIIIHEM JHE;

3. k cBoemy OTedecTBy, CBOel MaJioil u 0oJbioil PonHe kak MecTy, B KOTOPOM
YeJIOBEK BRIPOC M MO3HAJI TIEPBbIE PAJIOCTH U HEYAaud, KOTOpas 3aBellaHa eMy
peaKaMy U KOTOPYIO HY>)KHO oOeperarh;

4. x IpUpoJIe KaK UCTOYHHKY KU3HU HA 3€MJIE, OCHOBE CaMOI0 €€ CyIIECTBOBAHMS,
HYKJTAIOIIICHUCS B 3aIIUTE M IOCTOSTHHOM BHUMAHUHU CO CTOPOHBI YEJIOBEKa,

5. K MHpY KaK IJIaBHOMY MPUHIIUAITY YEJIOBEYECKOTO OOIIEKHUTHS, YCITOBHUIO
KpEMKOW JpYyxKObl, HATAXKUBAHUS OTHOIIECHUH C KOJUJIEraMu Mo pabore B Oynyiiem
U CO37aHus OJIArOMPUATHOTO MUKPOKJIMMATA B CBOCH COOCTBEHHOM CEMbE;

6. K 3HAHUSIM KaK WHTEJUIEKTYaJIbHOMY PECypCy, oOecrieunBaroneMy oOyayiiee
YeNI0BeKa, Kak pe3ybTaTy KPOTIOTIMBOTO, HO YBICKATEILHOTO Y4EOHOTO TPYyIa;
7. K KylbType KakK TyXOBHOMY OOraTCTBY OOIIIECTBA U BAXKHOMY YCJIOBHIO
OIIYIICHHS YEJIOBEKOM ITOJTHOTHI MPOKHBACMOM JKU3HU, KOTOPOE JIAI0T EMY
YTCHHE, My3bIKa, HICKYCCTBO, TE€ATP, TBOPUECKOEC CAMOBBIPAKCHHUE;

8. K 3I0pOBBIO KaK 3aJI0Ty JIOJTON M aKTUBHOMW KU3HU YEJIOBEKa, €T0 XOPOIIEro
HACTPOCHUS U ONTUMUCTUYHOTO B3IJISIIa HA MUD;

9.K OKpYXaIoIluM JIFOSIM Kak O€3yCIIOBHOM M aOCOTIOTHOM IIEHHOCTH, KaK
PaBHOIIPaBHBIM COIMAJILHBIM TIAPTHEPaM, C KOTOPBIMH HEOOXOIUMO BBICTPAUBATh
no0poskenaTeabHble U B3aUMOTMOIIEPKUBAIOIIUE OTHOIICHUS, Ial0IIHE YETOBEKY
pagocTh OOIIEHUS U MO3BOJISAIONINE U30eraTh YyBCTBA OJIMHOYECTBA;
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10. x camum cebe Kak X035ieBaM CBOEH CyIbObI, CAMOOIPEIEISIIOIINMCS U

CaMOpPCAIM3YIOMUMCA TUIHOCTAM, OTBCUAIOIINUM 34 CBOC COOCTBEHHOE 6yﬂymee.

TEMATHYECKOE IINTAHUPOBAHMHE 10 KJIACC

No  HammeHnoBaHue pa3zenoB U
n/n TEM MPOTrpamMMBbl

1 MHOXeCTBO NENCTBUTEIILHBIX
yncell. MHOTO4YJICHHI.
ParmonanbsHbie ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YPaBHEHUH

2 ®yHKUUU U TpapUKH.
CrenenHast GyHKIUS C IETBIM
rokasaTejieM

3 ApudmMernueckuii KOpeHb n-
oMl creneny. MppanuonaibHbie
ypaBHEHUs

4  TloxazarenbHast PyHKIIHS.
[TokasaTenbHble ypaBHEHUS

5 Jlorapudmuueckas QpyHKIUS.
Jlorapupmuyeckne ypaBHEHHUS

6 Tpuronomerpuyeckue
BBIPAKEHUS U YPABHEHHUS

7 TlocnenoBaTenbHOCTH U
MPOTPeCCUu

8 HenpepsiBHBIE QYHKINH.
IIpounsBoaHas

9 TIloBtopenue, 0000IICHHE,
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

11 KJIACC
Ne HaumenoBanue
n/n pa3lesioB U TeM Bcero
POTPaMMBI

1 HWccnenoBanue QpyHKIUi 22
C MIOMOILBIO
MIPOU3BOIHOMN

2 TlepBooOpa3Has u 12
UHTErpai

3 TI'paduxu 14
TPUTOHOMETPHUYECKUX
GyHKIHH.

KommuecTtBo yacos

Bcero

24

12

15

10

18

22

10

18

134

Kontpo Ilpaktuu

paboThI

JIbHBIC

1

10

KoauuectBo yacos

ecKHe
paboThl

DJIEKTPOHHBIE

(undpoBsie)
oOpa3oBaTenbHbIC

pecypcsl

ONEeKTPOHHBIE

KonTponsnsle [IpakTnueckue (wuppossre)
paboTsl

22

1

paboTHI

o0Opa3oBaTenbHbIC
pecypeel



No HanmenoBanue KonnuecTBo yacon DIIEKTPOHHBIE
n/n pasziCeIoB U TEM Bcero Kontponbnsie [Ipaktnueckue (uudpossie)
IIPOrpamMMBel paboThI paboThI o0Opa3oBaTenbHbIC
pecypebl
Tpuronomerpuueckue
HEpPaBEHCTBA

4  HppanumoHalbHbIE, 24 1
MOKa3aTeIbHbIC U
JorapupMUIECKUe
HEPaBEHCTBA

5 KoMiuiekcHbie dmcia 10 1

6 HarypanbsHbie U 1ieNbIe 10
qucia

7 Cucremsl 12 1
paroHaIbHBIX,
HMPpAIIMOHAIIBHBIX
MMOKa3aTeNbHbIX U
Jorapu(PMUIECKUX
YpaBHEHUU

8 3amauum c mapamerpamu 16 1

9 TIloBropeHwue, 16 2
000011IeHHE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 ITPOTPAMME

IIOYPOUYHOE IINTAHUPOBAHHME

10 KJIACC
Ne n/mt Tema ypoka KonnyectBo yacoB Jara OJEeKTpOHHBIE
Bcero Kontponsnsie [Ipaktinueckne H3YICHUA 1uQpoBbIe
paboTEI paGoTHI oOpa3oBaTenbHbIe
pecypcsl
1 MHOXecTBO, oTepannuy Hal 1 01.09.2023
MHOKECTBAMH H UX
CBOMCTBA
2 JHuarpammel Ditiepa-Benna 1 04.09.2023
3 [TpuMmeHEeHHE TEOPETHKO- 1 06.09.2023
MHOKECTBEHHOTO ammapara
IUTSL peIIeHUs 33124
4 ParmonansHbIe ynca. 1 06.09.2023
OOBIKHOBEHHBIE U
JeCSITUUHbIE TpOoOH,
MPOILIEHTHI, 0ECKOHEUHBIE
MIePUONYECKHE TpodH
5 Bxomnas koHTpOJBHAS 1 08.09.2023
pabota
6 [Mpumenenue npobeii u 1 11.09.2023

MPOLEHTOB JIJI PELICHUS
MPUKIIATHBIX 3a/1a4
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No /it Tema ypoka KonnuecTBo yacon Jara DIIEKTPOHHBIE

Bcero Kontpombnbie [TpakTudeckue H3YICHHA uuQposbie
paboThI paGoTHI o0Opa3oBaTeIbHbIC
pecypcsl

10

11

12

13

14

15

16

17

18

19

[Tpumenenue apobeit u
HPOLICHTOB JUTS PEIICHUSI
MPUKJIAAHBIX 33124

JlelicTBUTENbHBIC YHCTIA.
Pammonanpubeie u
HppalMOHANIbHbBIC YHCIIA

Apudmernueckue
OTICPALINH C
JIeHCTBUTEIILHEIMHU
YHCIaMHU

Monynb qeiiCTBUTENBEHOTO
YlCJIa U €r0 CBOMCTBA

[TpubmmxEnneie
BBIYMCIICHUS, TTpaBUJIa
OKPYTJICHUS, TPUKUIKA U
OLICHKA pe3yJibTaTa
BBIYMCIICHU I

OCHOBHBIE METOBI
peleHus LeNbIX U IpOOHO-
palMOHAIBHBIX YPABHEHUI
U HEPAaBEHCTB

OCHOBHBIE METOJIBI
pelIeHus UeNbIX U APOOHO-
paIoOHaIbHBIX YPaBHEHHH
Y HEPaBEHCTB

OCHOBHBIE METOBI
peleHust LenbIX U IpoOHO-
palMOHAIBHBIX YPAaBHEHUIN
Y HEPAaBEHCTB

MHoOro4JIeHbl OT OAHON
nepemeHHou. Jlenenue
MHOT'O4JIeHa Ha MHOTOYJIEH
¢ octatkoM. Teopema besy

MHOTOYJICHBI C eITBIMH
KodhuUIeHTaMH.
Teopema Buera

Pemenne cucrem
JIMHEUHBIX YPaBHEHUN

Pemenue cucrem
JIMHEWHBIX YPABHEHUHN

Marpuiia cuctemsl
JIMHEWHBIX YPABHEHUM.
Onpenenurenb MaTPUIbI
2x2, ero reoMeTpuYeCKui
CMBICJI K CBOMCTBA;

24

13.09.2023

13.09.2023

15.09.2023

18.09.2023

20.09.2023

20.09.2023

22.09.2023

25.09.2023

27.09.2023

27.09.2023

29.09.2023

02.10.2023

04.10.2023



Ne i/t

20

21

22

23

24

25

26

27

28

29

30

31

Tema ypoka

BBIYHCIICHHUC €TI0 3HAYCHU A

Onpenenurens MaTpuLbl
2%2, ero reoMeTpUYECKU
CMBICH U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

[Ipumenenue onpeaenuTens
JUTSL pEILICHUS CUCTEMBbI
JINHEMHBIX YpaBHEHUH

Pemenue npuknaaHbIx
3a/1a4 ¢ IOMOULIbIO CUCTEMBI
JINHEMHBIX YPaBHEHUN

Pemenue npukinaaHbIx
3aJ1a4 ¢ IOMOULIbIO CUCTEMBI
JINHEMHBIX YPaBHEHUH

KoHntposbHas padora:
"PanonansHbie ypaBHEHHS
1 HepaBeHcTBa. CUCTEMBI
JIMHENHBIX ypaBHEHUH"

OyHKIIUA, CTTIOCOOBI
3aJjaHus (QYHKIHU.
B3aumno obpaTHbIe
¢ynkunu. Komnosunus
byHKIMIA

I'paduk Qynkuun.
OnemeHTapHbIE
npeoOpa3oBaHus rpauKoB
byHKIUH

OO6nacTp onpenenexHus 1
MHOECTBO 3HaYEHUN
¢bynkuuu. Hynu ¢pynkuunu.
[IpomexxyTku 3HaK
MOCTOSIHCTBA

UYETHble U HEYETHBIE
¢bynxun. [lepuoauueckue
¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHAMYMBI
¢bynkuuu. Hanbonpee n
HaWMEHbIIIEEe 3HAUCHUE
(YHKIIUN Ha IPOMEKYTKE
JIuneitnas, kBagpaTU4YHaAs U
IpOoOHO-TMHEWHAS PYHKITUN

DJIeMeHTapHOe
WCCJICIOBAHHE U
MOCTpOEHUE TPaPUKOB ITUX

KomanuectBo yacos

Hara

Bcero Kontpombnbie [TpakTudeckue H3YICHHA

paboThI

25

paboThI

04.10.2023

06.10.2023

09.10.2023

11.10.2023

11.10.2023

13.10.2023

16.10.2023

18.10.2023

18.10.2023

20.10.2023

23.10.2023

25.10.2023

DIIEKTPOHHBIE
¢ poBbIC

06p a30BaTCJIbHBIC

pecypcsl



No /it Tema ypoka KonnuecTBo yacon Jara DIIEKTPOHHBIE

Bcero Kontpombnbie [TpakTudeckue H3YICHHA uuQposbie
paboThI paGoTHI o0Opa3oBaTeIbHbIC

32

33

34

35

36

37

38

39

40

41

42

43

44

byHKIUH

DneMeHTapHoe
UCCIIEIOBaHKE U
MOCTPOEHHE TPaPUKOB ITHX
byHKIMHA

CreneHsb ¢ LEIbIM
rnokasaresnem. buHom
Hprotona

CreneHb ¢ LEIbIM
nokasarejieM. buaom
HrroTona

CrenenHast GyHKIIHS C
HaTypaJbHBIM U IIEJIBIM
nokasareiieM. E€ cBolicTBa
u rpadux

KonTponbhas pabora:
"Crenennas ¢pynkius. Eé
CBOMCTBA U Tpaduk"

Apudmernuecknii KOpeHb
HaTypaJbHOH CTENEHU U €ro
CBOMCTBa

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBa

[TpeoOpazoBanms YUCITOBBIX
BBIPAXXEHUI, COAEPIKALLINX
CTENEHU U KOPHU
[TpeoOpazoBanms YUCITOBBIX
BBIPaXXEHUI, COAEPIKALUX
CTENEHU U KOPHU
[TpeobOpazoBanms YUCITOBBIX
BBIPaXKEHUI, COAEPIKALIUX
CTENIEHU U KOPHHU
Hppanmonanbusie
ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHHS
HppaLMOHATIbHBIX
YpaBHEHUI

Hppanmonanbusie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
MppaLMOHATIBHBIX
YpaBHEHUI

HppaunonaibHbie
ypaBHeHUs1. OCHOBHbIE

26

25.10.2023

27.10.2023

06.11.2023

08.11.2023

08.11.2023

10.11.2023

13.11.2023

15.11.2023

15.11.2023

17.11.2023

20.11.2023

22.11.2023

22.11.2023

pecypcsl



Ne i/t

45

46

47

48

49

50

o1

52

53

54

55

56

57

58

Tema ypoka

MCTOAbI pCHICHUSA
HMPPALMOHATIBHBIX
YpaBHEHUH

PaBHOCHIBHEIE nepexoanl B
peLIeHNU UPPaLUOHATbHBIX
YpaBHEHUH

PaBHOCHIBHEIE nepexoanl B
peLIeHNuU UPpPalrOHATbHBIX
YpaBHEHUU

PaBHOCHIBHEIE Mepexoabl B
pEeLIeHUU UPPALUOHATBHBIX
YpaBHEHUU

PaBHOCHIBHEIE Mepexoabl B
pEeLIeHNU UPPaLUOHATBHBIX
YpaBHEHUU

CaoiicTBa 1 rpaduK KOpHs
N-0ii cTeneHu Kak QyHKIUH
0o0paTHOM CTEIeHU C
HaTypaJIbHBIM [TOKa3aTesIeM

CBoiicTBa 1 rpauk KOpHS
N-oii cTeneHu Kak (pyHKIUU
00paTHOM CTENeH! ¢
HaTypaJIbHBIM MOKa3aTelleM

KonTponbnas pabora:
"CBoiicTBa U rpaduk KOpHs
N-0i1 CTETIEHM.
WppanmonanbHele
ypaBHEHHUS"

Cremnens ¢ palioOHATBHBIM
IoKa3aTelieM U €€ CBOMCTBa

Crenenb ¢ palliOHAIbHBIM
mokasarejieM U €€ CBOUCTBA

CreneHb ¢ pallMOHATBHBIM
IOoKa3aTelieM U e€ CBOMCTBA

IToka3zarenbHast QyHKIMS,
e€ cBolicTBa U rpauK

Hcnons3zoBanne rpaduka
(GYHKITUH 1715 pelIeHus
YpaBHEHUU

Hcnons3zoBanne rpaduka

(GYHKIIUH 7151 peIIeHS
YpaBHEHU

[TokazarenbHble ypaBHEHUSI.

OCHOBHBIE METOIBI

KomanuectBo yacos

Hara

Bcero Kontpombnbie [TpakTudeckue H3YICHHA

paboThI

27

paboThI

24.11.2023

27.11.2023

29.11.2023

29.11.2023

01.12.2023

04.12.2023

06.12.2023

06.12.2023

08.12.2023

11.12.2023

13.12.2023

13.12.2023

15.12.2023

18.12.2023

DIIEKTPOHHBIE
¢ poBbIC

06p a30BaTCJIbHBIC

pecypcsl



No /it Tema ypoka KonnuecTBo yacon Jara DIIEKTPOHHBIE

Bcero Kontpombnbie [TpakTudeckue H3YICHHA uuQposbie
paboThI paGoTHI o0Opa3oBaTeIbHbIC
pecypcsl

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

pelieHus MOKa3aTeIbHBIX
ypaBHEHU

IlokazarennHBIC YpaBHCHU.

OCHOBHBIE METOIBI
pEIICHHUS TOKa3aTeIbHBIX
YpaBHEHUH

IToka3zaTenbHble ypaBHEHUS.

OCHOBHBIE METO/IbI
pelIeHNs T0Ka3aTeIbHbIX
ypaBHEHUH

KonrtpomnbHas pabora:
"ITokazarenpHast PYHKIIHS.
[Toka3zarenbHbIe
ypaBHEHHUS"

Jlorapudm yucia.
CaoiicTBa sorapupma

Jlorapudm yucna.
Caoiicta norapudma

Jlorapudm yuca.
CoiicTa jorapudma

JlecaTu4uHbIE U
HaTypaJbHbIE JIOTapUPMBbI

JecsTuunbie u
HaTypaJIbHBIE TOTaPUPMBI

IIpeoOpaszoBanue
BBIPAKECHUH, COAEPIKAINX
sorapupmbl
IIpeoOpazoBanue
BBIPAKECHUH, COAEPIKAINX
sorapupmbl
IIpeoOpasoBanue
BBIPAXKECHM, COIEPIKAIUX
sorapupmbl
Jlorapudmuueckas
¢byHKIMS, €€ cBOIICTBa U
rpaduk
Jlorapugmuueckas
¢byHKIMS, €€ cBOIICTBa U
rpaduk

Hcnonb3oBanue rpaduka
GyHKIMU 1715 peIeHust
ypaBHEHUH

Hcnonb3oBanue rpaduka
(bYHKIMH A1 peTeHns

28

20.12.2023

20.12.2023

22.12.2023

25.12.2023

27.12.2023

27.12.2023

29.12.2023

10.01.2024

10.01.2024

12.01.2024

15.01.2024

17.01.2024

17.01.2024

19.01.2024

22.01.2024



Ne i/t

74

75

76

77

78

79

80

81

82

83

84

Tema ypoka

YpaBHEHUU

Jlorapudmuueckue
ypaBHeHUst. OCHOBHbBIE
MCTOAbI pCHICHUSA
Jorapu(pMUIECcKUX
YpaBHEHUH

Jlorapudmuueckue
ypaBHeHust. OCHOBHbBIE
METO/IbI PEIICHUS
Jorapu(pMUIECKUX
YpaBHEHUU

Jlorapudmuueckue
ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS
Jorapu(pMUIECKUX
YpaBHEHUU

PaBHOCHIIBHEIC Mepexoabl B

peleHnn
norapupMuUIecKux
ypaBHEHUN

PaBHOCUIBbHEIE Mepexoabl B

petennn
JIorapu(pMUIECKUX
YpaBHEHUU

KonTponbHas pabora:
"Jlorapudmuyeckas
GyHKIMS.
Jlorapudmuueckue
ypaBHEHHUS"

CuHyc, KOCUHYC, TAHT€HC U

KOTaHI'€HC YK CIIOBOTO
aprymeHTa

Cunyc, KOCUHYC, TAHT€HC U

KOTaHI'€HC YK CIIOBOTO
aprymeHTa

ApKCHHYC, apKKOCHHYC U

ApPKTaHI€HC YK CIOBOTO
aprymeHTa

ApKCHHYC, apKKOCHHYC U

ApPKTaHT'€HC YHCIIOBOTO
apryMmeHra
Tpuronomerpudeckas

OKpPY>KHOCTb, OIIPEJIEIICHHUE

TPUTOHOMETPHYECKUX
(GyHKIMN 4HUCIOBOTO

KomanuectBo yacos

Hara

Bcero Kontpombnbie [TpakTudeckue H3YICHHA

paboThI

29

paboThI

24.01.2024

24.01.2024

26.01.2024

29.01.2024

31.01.2024

31.01.2024

02.02.2024

05.02.2024

07.02.2024

07.02.2024

09.02.2024

DIIEKTPOHHBIE
¢ poBbIC
o0Opa3oBaTenbHbIC

pecypcsl



Ne i/t

85

86

87

88

89

90

91

92

93

94

95

96

97

98

Tema ypoka

apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEIeIICHHE
TPUTOHOMETPHUYECKUX
(GyHKUIMH 4HUCIOBOTO
apryMeHTa

OcHoBHbIE
TPUTOHOMETPHUUYECKHE
bopmyIbl

OcHoBHbIE
TPUTOHOMETPHUUYECKHE
bopmyIbl

OcHoBHbIE
TPUTOHOMETPHUUYECKHE
bopmyIbl

OcHoBHbIE
TPUTOHOMETPHUUYECKHE
bopmyIbl
[IpeobOpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPa)KCHU I

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPa)KCHU I

[IpeoOpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPa)KCHU I

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPa)KCHU I

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHU

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHU

Pemenue
TPUTOHOMETPUIECKUX

KomanuectBo yacos

Hara

Bcero Kontpombnbie [TpakTudeckue H3YICHHA

paboThI

30

paboThI

12.02.2024

14.02.2024

14.02.2024

16.02.2024

19.02.2024

21.02.2024

21.02.2024

26.02.2024

28.02.2024

28.02.2024

01.03.2024

04.03.2024

06.03.2024

06.03.2024

DIIEKTPOHHBIE
¢ poBbIC

06p a30BaTCJIbHBIC

pecypcsl



Ne i/t

99

100

101

102

103

104

105

106

107

108

109

110

Tema ypoka

YpaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

Konrponsnas pabora:
"Tpuronomerpuyeckue
BBIPOKEHUS U
TPUTOHOMETPUYECKHE
ypaBHEHUS"

IlocnemoBaTeaIbHOCTH,
cIocoObI 3a1aHus
MOCJIEIOBATEILHOCTEH.
MeTton MaTeMaTHYEeCKON
WHIYKIIUU
MOHOTOHHBIE B
OTpaHUYCHHBIE
IOCJIEJOBATEIILHOCTH.
Hcropus ananusa
OECKOHEUHO MaJIbIX

Apudpmernueckast
porpeccust

I'eomerpuueckas
nporpeccust

beckoneuno yoOrpIBarotiast
reoMeTpuyecKas
rporpeccus

CyMMa GecKOHEYHO
yOBIBaroOIIei
r€OMETPUYECKOMN
IIpOrpeccuun

JIuueiiHbIi 1
AKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyia
CJIO’KHBIX MPOIEHTOB

JImHeHbI 1
SKCIIOHEHILIMAIBHBIN POCT.
Yucno e. Dopmyna
CJIO’KHBIX IPOLEHTOB

Hcnonb3oBanue
MPOTrPECCUU ISl PEIICHUS
peanbHbIX 3a1a4
MPUKJIATHOTO XapakTepa

KomanuectBo yacos

Hara

Bcero Kontpombnbie [TpakTudeckue H3YICHHA

paboThI

31

paboThI

11.03.2024

13.03.2024

13.03.2024

15.03.2024

18.03.2024

20.03.2024

20.03.2024

22.03.2024

01.04.2024

03.04.2024

03.04.2024

05.04.2024

DIIEKTPOHHBIE
¢ poBbIC

06p a30BaTCJIbHBIC

pecypcsl



No /it Tema ypoka KonnuecTBo yacon Jara DIIEKTPOHHBIE

Bcero Kontpombnbie [TpakTudeckue H3YICHHA uuQposbie
paGOThL paBoTbI o0Opa3oBaTenbHbIC
pecypcsl

111  KonrtpompHas pabora: 1 1 08.04.2024
"[TocienoBaTeILHOCTU U
nporpeccun”

112  HenpepsiBHbIE (QYHKIUH U 1 10.04.2024
HX CBOMCTBA

113  Touka pa3psiBa. 1 10.04.2024
AcumnrToTsl rpadukoB
byHKIMHA

114  CsoiictBa pyHKUIUN 1 12.04.2024
HETPEPHIBHBIX HA OTPE3Ke

115  CaoiicTBa GpyHKIMI 1 15.04.2024
HEMpPEPBIBHBIX Ha OTPE3Ke

116  Meroa UHTEPBAJIOB JJIS 1 17.04.2024
peleHHsI HEPaBEHCTB

117  Meron uHTEpBaNIOB IS 1 17.04.2024
pElIeHUs HEPABEHCTB

118  Meroa UHTEPBAJIOB IS 1 19.04.2024
peleHHsI HEPaBEHCTB

119  IlpumeHEeHHE CBOMCTB 1 22.04.2024
HEMPEPBIBHBIX (PYHKIINN
IUTSL peIeHus 33124

120  HroroBast KOHTPOJIbHAS 1 24.04.2024
pabota

121  UrtoroBast KOHTPOJIbHAS 1 24.04.2024
paborta

122 TlepBas u BTOpas 1 26.04.2024
MIPOU3BO/IHBIE (DYHKIIUH.
Omnpenenenue,
reOMETPUUECKUI CMBICTT
MIPOU3BOIHOMN

123  Omnpenencnue, 1 03.05.2024
¢bu3nvecKkuit CMbICI
MIPOU3BOIHOMN

124  VYpaBHeHHE KacaTeIbHOH K 1 06.05.2024
rpaduky GyHKIIUU

125  VpaBHeHHe KacaTeIbHOH K 1 08.05.2024
rpaduky GyHKIUU

126  TIpowsBoaHbIC 1 08.05.2024
AIEMEHTAPHBIX (PYHKIIHIA

127  TIpousBoaHbie 1 13.05.2024
AJIeMEHTapHBIX (YHKIIUNA

128  Ilpow3BogHasi CyMMBI, 1 15.05.2024

MIPOU3BEICHNUS, YACTHOTO U
KOMITO3HUITUHU () YHKITHIA

32



No /it Tema ypoka KonnuecTBo yacon Jara DIIEKTPOHHBIE

Bcero Kontponbsnsie [Ipaktinueckue H3YICHUA HpoBLIe
paboThI paBoTbI obpa3oBarenbHbIe
pecypcsbl
129  IlpousBojHasi CyMMBI, 1 15.05.2024

MIPOU3BEJICHNS, YaCTHOTO H
KOMITO3UIIUHU (yHKITHIA

130  TIpowsBomHas CyMMHI, 1 17.05.2024
MPOU3BEICHUS, YACTHOTO U
KOMITO3ULIUH (PYHKITHI

131  KonrponbHas paboTa: 1 1 20.05.2024
"IIpousBoanas"

132  IloBropenue, 0600mIECHNE, 1 22.05.2024
CHCTEMaTH3alUs 3HAHMI:
"VpaBuenus"

133  IloBropenue, 0600mIECHNE, 1 22.05.2024
CHCTEMaTH3alus 3HAHMI:
”CDYHKHI/II/I"

134  IloBropenue, 0600mIECHNE, 1 1 24.05.2024
CHCTEeMaTH3alus 3HaHUI

OBLIEE KOJIMYECTBO YACOB 134 10 0

I1O ITPOT'PAMME

YYEBHO-METO/JAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. Maremaruka: anre6pa u Hauajao MaTEMaTHUECKOTO aHAIIN3a, TEOMETPHUS,
Anre0Opa u Havajla MaTeMaTu4yeckoro ananusa . 10 kmace: s
o01ieo0pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIid U YTIyOJEeHHBIN YPOBHU /
FO.M. Konsrun, M.B. Tkauéra, H.E. ®&noposa, M.U. [llabynun - 10-¢ u3s.,
crep. -M.: [Ipocsemenue,

2. Maremaruka: anreOpa 1 Ha4aJl0 MATEMaTHIECKOTO aHaIN3a, TEOMETPHS,
AnreOpa ¥ Hayala MaTeMaTHYECKOTo aHanu3a . 11 kmace: s
o011e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbId U yriyOJeHHBIA YPOBHHU /
KO.M. Konsirun, M.B. Tkauéra, H.E. ®&noposa, M.U. [llabynun - 10-e u3s.,
crep. -M.: [Ipocsenienue,

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

3. Maremaruka: anredpa u Ha4yaja0 MaTeMaTUYECKOTO aHaIn3a, TeOMETPHS,
AnreOpa ¥ HayaJla MaTeMaTUYeCcKoro aHanusa . 10 kimace: st
0011e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbIi U yriyOJeHHBIH YPOBHHU /
FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa, M. . [lla6ynun - 10-e uzn.,
crep. -M.: [Ipoceemienue,
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4. Marematuka: anreOpa u Hauajao MaTeMaTHYECKOTO aHAIIM3a, TEOMETPHSI,
Anre0Opa u Havajla MaTeMaTUYecKoro ananusa . 11 kmace: ais
00111e00pa30BaTeNIbHBIX OpraHu3aluii: 6a30BbIN U YTIyOJICHHBIN YPOBHU /
FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa, M. . lllabynun - 10-e uzn.,
crep. -M.: [Ipoceemenue,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. bubmuoreka LIOK https://m.edsoo.ru/

2. ®enepanbHBIN TOCYIAPCTBEHHBIA 00pa30BaTENIbHBIN CTaHAAPT -
http://standart.edu.ru

3. ®enepanbuslii noptan «Poccuiickoe odopazoBanuey. -http://www.edu.ru/
4. Poccuiickuit 00meo0pazoBaTensHbIi moptadi. -http://www.school.edu.ru
5. Enunas xomiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru

6. @eaepanbHbIi HEHTP HHHOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://fcior.edu.ru/

7.denepaabHbIil HHCTUTYT MEAaroruyeckux u3mepenui. -http://www.fipi.ru/
METOJMYECKHUE MTOCOOus, pabouue TeTpaan, JIEKTPOHHbBIE MYIbTUMEIUHHBIC
W3JIaHUS
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