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MNOSICHUTEJIbHASA 3AIIMCKA

PaGouas mporpamMma ydeOHOro Kypca «Ausrebpa M Hadala MaTeMAaTHYECKOTro aHau3a» 0a30BOro
yposHs i obyuarommxcst 10 —11 xmaccoB paspafoTaHa Ha OCHOBE QenepanbHOTO TOCYAAPCTBEHHOIO
06pa3oBaTENBLHOrO CTAaHJApTa cpenHero obmero o0pasoBaHus, C YY4ETOM COBPEMEHHBIX MUPOBBIX
TpeGoBaHHH, NPEABABISEMBIX K MaTeMaTHIECKOMY 00pa3soBaHMIO, H TPAJHIHI POCCHHCKOro oOpazoBaHus.
Peanuzanus nporpaMMbl 00€CIICYHBACT OBIAAECHHE KIFOYEBHIMH KOMIICTCHIHAMH, COCTAB/LAIOMUMH OCHOBY
JUIS CAMOPAasBHTHS M HENPEPHBHOIO OOPa30BaHHS, IIETOCTHOCTh OOMIEKYJIBTYPHOTO, JHYHOCTHOIO H
MI03HABATEILHOTO PA3BUTHS IHYHOCTH O0YYAOIIUXCA.

IEJA U3YYEHHS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHYeCKOro aHaM3ay fBIAETCA ONHHM M3 Hambolee 3HAYMMBIX B
TpOrpaMMe CTapiieii MKOJIbL, TOCKONBKY, ¢ OZHOM CTOPOHEL, OH 00eceunBaeT HHCTPYMEHTAIBHYIO 0a3y s
H3yUeHHs BCEX eCTECTBEHHO-HAyYHEIX KYPCOB, a C APYro#l CTOPOHBI, hOPMHPYET JIOTHYECKOE i abCTPaKTHOS
MBIIIUIEHHE YUAIUXCS HA YPOBHE, HEOOXOAUMOM IV OCBOEHHSA KypcOB MH(OPMATHKH, OOINECTBO3HAHH,
HCTOPHH, CIIOBECHOCTH. B paMKax [JaHHOTO Kypca yd9aluecs OBNAAEBAIOT YHHBEPCATBHBIM SA3BIKOM
COBPEMEHHO} HayKH, KoTopas QOpPMyIMpPYeT CBOM JIOCTHKEHHs B MATEMATHYECKOH popme.

Kypc anreOps! ¥ Ha4gal MaTeMaTH4ecKOro aHaliM3a 3aKiaJbIBacT OCHOBY /LA YCHCIIHOTO OBJAICHHA
3aKOHAMH (DH3HKH, XMMHH, GHONOTHH, MOHMMAHHUS OCHOBHBIX TEHJCHIHMH 3KOHOMHKH M OOIIECTBEHHOH
KH3HH, TI03BOJISET OPHEHTHPOBATHCS B COBPEMEHHBIX [H(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO
HCIIONIF30BATh MX B IIOBCEIHEBHOM HM3HUA. B TOXe BpeMs OBIaJlcHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOTHMH
MaTeMaTHYeCKHMH KOHCTPYKIMSMH Da3BUBaeT YMEHHE HAXONUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh
MCTHHHOCTL YTBEpIKIEHHMS, MCIOIB30BaTh 000OIEHHEe M KOHKPETH3alulo, abCTpardpoBaHHE H aHAJIOTHIO,
(opMHpyeT KpeaTHBHOE M KPUTHYeCKOe MBIIieHue. B xoje u3yueHus anreOpsl 1 Hadall MaTeMaTHIECKOro
aHajM3a B CTApIIel IIKoJNe YdYamuecs TIIOJydYar0T HOBBIM ONBIT peIieHHs MNPHKIAJHBIX —331ad,
CaMOCTOSITEIHHOTO TOCTPOEHHS MaTEMaTHYeCKUX Mojelel peanbHBIX CHTyaudid M HHTIEpPIpeTanuy
MOJTyYEHHBIX PelICHHH, 3HAKOMSITCS ¢ IPHMEPaMH MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U B
HCKYCCTBE, C BEIIAIOIUMUCS MaTEMAaTHYECKUMH OTKPBITUSAMH U HX aBTOPaMH.

Kypc obnamaeT 3HAYMTENBHBIM BOCHHTATEIBHBIM TNOTEHIIHAIOM, KOTOPBIH peajM3yercs Kak depes
y4eGHBIH MaTepHas, CIoCOOCTBYIOmM (hOPMUPOBAHHIO HAYIHOTO MHPOBO33PEHHA, TAK W Yepe3 cueunpuky
yueGHO# neaTebHOCTH, Tpebytommel caMOCTOATENbHOCTH, aKKYPATHOCTH, IPOIOIDKUTEIBHON KOHIICHTPAIIHH
BHMMAaHHUS U OTBETCTBEHHOCTH 32 IOJyYEHHBIN pe3yIbTar.

B ocHOBe MeToauKH 06ydeHns anredpe U HAYanaM MaTeMaTHYeCKOro aHaIu3a JEKUT ASSTEIbHOCTHBIH
NPHHIHI 00y4YeHHU.

Crpyktypa Kkypca «Anrebpa ¥ Hayajga MAaTeMaTHYeCKOro aHaIW3a) BKIIIOYAeT CHEAYIOIHME
cozlepKaTeNbHO-METOAMYeCKHe TuHEHA: «UHcia U BErMHCICHH», «DyHkuun u rpaduxuy, «YpaBHEHHS H
HepaBeHcTBa», «Hayanra Maremarmdeckoro aHaimmsa», «MHoxecTBa M JIorHKa». Bce ocHOBHBIE
cofiepXaTelbHO-METOJMUECKHE JTMHIH H3ydaloTCsl Ha MPOTSKEHHH JIBYX JIeT 0OyYeHMs: B CTapiieil mKore,
€CTECTBEHHO JIOMOJIHAA APYT JApyra ¥ MOCTENEHHO HAChINasch HOBBIMH TeMaMH U pasfienamu. JlaHHBIH Kypc
SBIISIETCS MHTEIPATHBHBIM, MOCKONBKY 0ObemumHseT B cebe colepikaHHe HECKOJIbKHX MaTeMaTHYECKHX
JMCIUILIMH: anrebpa, TPUTOHOMETPHs, MaTeMaTHYEeCKH aHaIu3, TeopHs MHOXKecTB ¥ Jp. ITo Mepe Toro xak
ydamquecs OBJafeBaloT Bc€ Oolee IMMPOKHM MAaTEMaTHYECKHM allapaToM, y HHX IIOCIe0BATENBHO
dopMupyeTcss ¥ COBEPUICHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHYECKYH0 MOIENb PEAIbHOH CHTYAIlHH,
NpUMEHSTh 3HaHMS, [TOJy4eHHble B Kypce «Aurebpa W Hayana MaTeMaTHYECKOrO aHaiu3ay, Ui pelleHHs
caMoCTOSTENEHO CHOPMYIMPOBAHHON MAaTeMATHUECKON 3ajaui, a 3aTeM HWHTEpIpPEeTHPOBATh MOIyYeHHBIH
pe3yibTar.

CoepxaTelbHO-METOIUdecKas TuHusS «Uuclia ¥ BBMHCICHHS) 3aBepiuacT HOpMHPOBAHHE HABHIKOB
HCIIOJIB30BAHMS JEHCTBHTEBHBIX YHCeN, KOTopoe OBUIO HAauyaTo B OCHOBHOH ImKoie. B crapimiei Immikoine
ocoboe BHHMaHHE yAEIAeTCS (OPMHPOBAHUIO IPOYHBIX BEMMHUCIHTENBHEIX HABBIKOB, BKIIOYAIOMHUX B ceOs
MCIOJIB30BAHKE PA3NMYHBIX (OPM 3alMCH OEHCTBHTENBHOIO YHC/A, YMEHHE PAalMOHATIBHO BBITOIHATH
NeWCTBHS C HHMH, JelaTh IPUKUAKY, OIEHHWBaTh pesynbTar. OOydaommecs IONY4alOT HaBbIKM
NpUOIHKEHHBIX BHIYUCICHHUH, BBHIMONHEHHS AeHCTBHI C YHCIaMH, 3allMCAaHHBIMH B CTaHIApTHOH Qopme,
HCIIONIB30BAHUA MaTeMaTHIECKUX KOHCTAHT, OLIEHUBAHHUS YHCIIOBBIX BBIPAKEHHH.

Jlunust «YpaBHEHHs M HEPaBEHCTBA» pealH3yeTcsl Ha NPOTSDKEHUH Beero o0ydYeHHus B CTaplleH 1IKoIe,
IMOCKOJIBKY B KaXJOM pasfiele IporpaMMbl IIPeJyCMOTPEHO pelleHHe COOTBETCTBYIOIIMX 3aaad.
OO6yuaromuecs OBIIaAEBAIOT Pa3IMYHBIMU METOJAMH pEIMICHHs IEJbIX, PAlMOHAIBHBIX, WPPANHOHATBHBIX,



[IOKA3aTeIbHbIX, JIOTAPAU(YMHUYECKHX M TPUTOHOMETPHYECKHX YPABHEHHi, HEPaBEHCTB M MX CHCTEM.
[lonmydennsle ymMeHHs HCIONB3YIOTCS NP MCCIEAOBAHMH (GYHKLMH ¢ MOMOIIBI0 NPOH3BOMHOH, pEIICHHH
NPHKJIAIHBIX 3allad ¥ 3a7a9 Ha HaxXOXKJIE€HHEe HauOONbIIMX M HAMMEHBIIMX 3HadeHud (yHkumu. J[aHHas
coepKaTeIbHasI IMHUS BKIFOYaeT B ce0s TakKe GOpMHUPOBaHHE yMEHHMH BBIIONHATE PACUETHL IO GopMyIaM,
npeoOpa3soBaHus LENbIX, PAMOHATBHEIX, HPPANMOHAIBHEIX ¥ TPArOHOMETPHYECKHX BBIP@KEHHH, a TaKkKe
BEID@KCHUH, COAEpIKAINMX CTENECHH W jorapudmbl. Braromaps m3ydenuro anre6pamueckoro Martepuana
MPOHCXOIMT JaNbHEHINEE pa3BUTHE &IrOPUTMHYECKOTO M aOCTPaKTHOrO MBIIUIEHHS — yYaluXcs,
(hopMHUpYIOTCS HABBIKH NETYKTHBHEIX PAacCyXIEHHH, paGoTEl ¢ CHMBOJBHEIMH (opMaMH, NIpe/ICTaBICHHUS
3aKOHOMEPHOCTeH M 3aBHCHMOCTEH B BHJE PaBEHCTB M HepaBeHCTB. AureGpa mpemmaraeT 3¢¢eKkTHBHEE
MHCTPYMCHTBI UL PEIICHHS NPAKTHICCKHX M €CTECTBEHHO-HAYYHBIX 3a/a4, HArJISIHO IEMOHCTPUPYET CBOH
BO3MOXKHOCTH KakK S3bIKa HayKH.

ConepxarenpHo-MeToqudecKasd uHHA «DYHKIHH W rpadWku» TECHO NEPENNeTaeTcs C APYTHMH
JMHAAMA  Kypca, NOCKONBKY B KaKOM-TO CMbICIE 3a4afT IOCIEJOBATENbHOCTE HM3YYEHHs MaTephaia.
V3ydenne CTENEHHOMH, MOKA3aTeILHOMN, TOrapH(MUYECKOl U TPUrOHOMETpHYecKUX BYHKITHIA, X CBONCTB U
rpaduKoB, UCTIONMB30BaRMe GYHKIMH [UTA PEIICHHS 3389 U3 APYTUX yIeOHBIX IIPEIMETOB H PEAIBHOM JKH3HH
TECHO CBA3AHO KaK C MareMaTHYECKAM aHAIA30M, TaK ¥ C PElICHHEM ypaBHEHMi M HepaBeHCTB. [Ipu 3TOM
Gonbimoe BHEMaHHE yZeNseTcs (OPMHPOBAHHIO yMEHHsS BBIp@XaTh (QOPMYyJNaMH 3aBHCHMOCTH MEXKIY
Pa3sHYHEIME BEIHYMHAMH, HCCIIEOBATH MONyYeHHBIEe (YHKIHH, CTPOMTH HX rpaduku. Marepman stoi
COIepPKaTe/IbHON JMHAA HAllC/IEH HA Pa3BUTHE YMEHMH H HaBBIKOB, IIO3BOJIAIONIMX BHIPAXKATH 3aBUCHMOCTH
MEKIY BEIMYHHAMHM B PazIHYHON (OpMe: aHAIMTHYECKOH, Tpaduueckoit u crosecHoH. Ero wmayuenme
CIIOCOOCTBYET PA3BHTHIO ANTOPUTMHYECKOTO MBIIIICHHA, CMOCOOHOCTH K 0GOOMIEHHIO M KOHKPETH3ALHH,
HCIIOIB30BAHUIO AHAIOTHH,

ConepxatensHas manus «Havana MaTeMaTHYECKOTo aHAIM3a» IO3BOJSET CYIIECTBEHHO pacIIupUTh
KPYI KaK MaTeMaTHYeCKHX, TaK W NPHKIANHBIX 33[a4, JOCTYIHBIX OOyJarOmHMCs, ¥ KOTOPBIX MOSBIACTCA
BO3MOXKHOCTb HCCJIEIOBATh H CTPOMTH rpaduku (GyHKIHiA, OnpejeNsTh HX HauOONBIIHE W HAHMEHBIIHE
3HAYCHHS, BEITHCILATE IUIOMATA QUIyp H OOBEMBI Tel, HAXOIUTH CKOPOCTH ¥ YCKOPEHHs mpoIteccoB. [laHHas
CozepxaTe/bHas JIMHASL OTKPBIBAET HOBBIE BO3MOXHOCTH IIOCTPOEHHS! MaTeMaTHYeCKHX MOJIENel peasbHBIX
CHTYyallHH, HAXOXKICHHS HAWITYYINIErO PEMIEHHs B IPUKIAJTHBIX, B TOM 4YHCIE CONMATBHO-3KOHOMHYECKHX,
3agadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHJECKOTO aHaiM3a CII0COOCTBYET pa3sBHTHIO aGCTPaKTHOTO,
(hopmanbHO-TOrMYECKOro B KPEaTHBHOIO MBIILICHHS, (HOPMHPOBAHMIO YMEHHMIl pacrlio3HABATH HPOSIBJICHUS
32KOHOB MaTeMaTHKH B HayKe, TEXHHKe W HCKyccTBe. OOydaromuecs y3HalOT O BBLJAMOLIMXCH PE3yiIbTaTax,
MOJIYYCHHBIX B XOZ€ Pa3sBUTHsA MareMaTHKU KaK HAayKH, H HX aBTOpax.

CopnepxarensHo-MeTOAMYeCKas JTHHEA «MHOXKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIIIEHA DIEMEHTAM
TEOpUHM MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIE IPEJCTABICHNS IPOHM3BIBAIOT BECh KypC IOKOJIBHOMN
MaTeMaTHKU H Npe/uiaraioT Haubosiee yHHBEPCATBHEIN S3bIK, 00be IMHAOLINI BCE pa3/iebl MATEMATHKH U e
IPHIIOXKEHHH, OHH CBS3BIBAIOT Pa3sHbIE MaTeMaTHIECKHE MUCIMIUIMHEI B €IHHOE Henoe. [J03ToMy BaKHO JaTh
BO3MOJKHOCTh IIKOJIBHUKY IIOHHMATh TEOPETHKO-MHOKECTBEHHBIH $3BIK COBPEMEHHOM MAaTeMaTHKH M
HCITOJIB30BATh €ro JUIs BRIPAKEHHS CBOMX MBICIICH,

B kypce «Anrebpa M Havana MareMaTHYeCKOTO aHAIM3a» IIPHCYTCTBYIOT TAKXKE OCHOBEI
MaTeMaTHYECKOTr0 MOJCIMPOBAHHS, KOTOphIE NPHU3BaHEI CHOPMUPOBATH HABBIKM IIOCTPOEHHS MOJejei
pealbHBIX CHUTYal[d, HCCIIE[0BAHMS 3THX MOJENell C IOMOIIBIO ammapara anredpsl W MareMaTH9ecKoro
aHalM3a ¥ HHTEPHPETAlMH IOTyYCHHBIX pe3y/bTaToB. Takue 3aJaHHsA BIUIETCHBI B KaXKIbIA W3 DPa3/eloB
IpOrpamMMBl, IIOCKOJIBKY BECh MaTepHall Kypca IMHPOKO MCIIOJB3YeTCs [ PeIeHHs IPHKIAIHBIX 3a1ad. [Ipu
PEHICHHH pEalbHBIX MPAKTHYECKUX 38184 ydallHecs Da3sBUBAIOT HabmioqaTeTbHOCTh, YMEHHE HaXOIHTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIB30BaTh aHAIOTHIO, 0000maTh ¥ KOHKPETH3HPOBaTh IIpobiIeMmy.
JlearensHOCTs MO (OPMHPOBAHHIO HABHIKOB pEINEHHs NPHKJIAJHBIX 3a/a4 OpraHM3yeTcs B IIPOLEcce
H3YYCHHSA BCEX T€M Kypca «Ainrebpa U Havaia MaTeMaTHYECKOro aHaIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueGHOM miane Ha m3yuenue Kypca anreOphl M Hadal MaTeMaTHYECKOIO aHATH3a Ha Ga30BOM ypOBHE
oTBOJMTCS 2 yaca B Heztemo B 10 kymacce u 3 aca B Hemeio B 11 kiacce, Beero 3a Ba roja o6ydenns — 170
YacoB.



COJIEP2KAHUE VUEBHOI'O KYPCA

10 KJIACC

Yucjia ¥ BIYHC/IEHHS

Pamuonansaeie  uncna. OOBIKHOBEHHBIE H  JCCATHIHBIC npo6u, TPONEHTHl, OeCKOHEeYHbIE
neproaudeckue Apo6u. AprdMeTHHECKHE Onepaldd C palMOHANBHBIMA YHCIAMH, [PeoOpasoBaHHs
uCIOBEIX Bbipakeruit. [Ipumenenne pobel ¥ MPONEHTOB /Ui PEIICHI IPHKIIAHEIX 3a/1at 13 pas3InIHbIX
oTpaciieii 3HaHMH | PeAbHOM KH3HHU.

JleiicTBHTENbHEIE WiCa. PaluoHanbHbIe M MPPANAOHATBHBIC THCIIA. ApudMeTHyecKue Onepanyu ¢
neficTBATEbHEIME dicnamMd. [Ipubiik€HHBIC BEMUCICHHA, NPABUIA OKpYTJICHHsA, IPUKHIKA H OLEHKA
pe3yJIbTaTa BHIUMCIICHHUH.

Cremens ¢ TeTsM TokasateneM. CramjaprHas QopMa 3amucH  JICHCTBUTEBHOTO  UHCIA.
VcIo b30Banme TOAXOIsIIeit (hOPMBI 3aIHCH JHCTBUTENBHBIX YHCEN IS PEIIEHNs MPAKTHECCKHX 3akatd 1
IpeNCTABIICHHMS JTaHHbIX.

ApudmeTruecKnil KOpeHb HaTypalbHOH CTCHCHU. JletictBuss ¢ apHQMETHIECKUMH KOPHAMH
HATypalIbHOM CTETICHH.

CuHyc, KOCHHYC M TQHI€HC YHCIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHICHC YHCIIOBOTO
apryMeHTa.

YpaBHenus H HepaBeHCTBA

ToKaecTBa H TOXK/IECTBEHHBIE IPe0Opa3oOBaHMA.

[IpeoGpasoBanie TPUrOHOMETPHHEECKUX BEIPAXEHUH. OCHOBHBIE TPUTOHOMETPHIECKHE (HOPMYIIBL.

YpaBHeHHe, KOpPeHb ypaBHEHHs. HepaBeHCTBO, PEIICHAC HEPaBCHCTEA. MeTo/1 MHTEpPBAJIOB.

Permmenue HeNbIX M APOOHO-PAHOHATBHBIX YPABHEHHH H HEPABEHCTB.

Pelnenue MppaldoHaIbHBIX YPaBHEHAH H HEPABEHCTB.

PeleHpe TPUrOHOMETPHYECKHIX ypaBHEHHH.

[IprMeHeHNe ypaBHEHHH M HEPaBEHCTB K PEIICHHIO MAaTeMaTHHYCCKUX 3ajiat H 3aja4y U3 PasIHYHBIX
o6acTelt HAyKA U peaTbHOMN KU3HH.

@OyHKUHH H rpaguku

®ysxus, croco6sl 3a1anus Qypximu. I'paduk ¢byHnxnun. B3auMHO 00paTHBIE QYHKITHH.

O6nacTh ONpedeNeHAs W MHOKECTBO 3HAYCHHH dyskmuu. Hymn  dymxmun.  [IpoMexyTkn
3HAKONOCTOSHCTBA. UETHBIC ¥ HEIETHBIC (yHKINHA.

Cremnensas GyHKIMS C HaTypaibHBEIM H IEJIBIM MOKA3aTeICM. Eé cnoiictea u rpaduk. CpoiicTBa H
rpaduK KOpHS 1-Oi CTETICHH.

TpUroHOMeTpHYeCcKas OKpPYXHOCTb, ONpeJeNeHHe TPHIOHOMETPHHCCKIX GyHKIMHA ~ YMCIOBOrO
apryMeHTa.

Hauaa MaTeMaTHY€CKOr0 AHAIH3A

[TocemoBaTENbHOCTH, CIIOCOOR! 3a1aHH nocneioBaTenbHocTed. MOHOTOHHEIE IIOCIEI0BaTEIbHOCTH.

Apudmernyeckas H TIeOMETPUYECKas IPOTPECCHH. Beckoneuno yOpIBalomas reoMeTpUYecKas
nporpeccust. Cymma GeckoHedHo yOsIBaroInel reoMeTpHyecKoit mporpeccun. Popmyita CI0KHBIX MPOLEHTOB.
Hcmons30BaHAE MPOrPECCHHE ATl PElIeH s peallbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHoxeCcTBa H JOTHKA

MHOYECTBO, OIepalii HaJ MHOXecTBamu. JHarpamMMbl Ditnepa—Benna. [Ipumenenne TeopeTHKO-
MHOKECTBEHHOTO allllaparTa JUls OMHUCAHHS PealbHbIX MPOIECCOB U ABNCHUH, P PEIICHUH 33712 U3 APYTHX
yueOHBIX IPEIMETOB.

Omnpejiesenue, TeOpeMa, CIe/ICTBUEC, I0Ka3aTeIbCTBO.

11 KJIACC
Yucna u BLIYHCTIEHUS
Hartypansusle u 1ensle gucia. [IpusHaky JeTMMOCTH LETBIX TUCe].
CreleHb ¢ pallHOHATFHBM MoKasaTeeM. CBOMCTBA CTENEHH.
Jlorapum umcna. JlecATHYHBIC H HaTYpPalbHBIE norapadMsl.
YpaBHeHHS H HEPABEHCTBA
TIpeoGpasoBanye BEIPAXKEHUH, CONEPKAIIUX JI0rapH(pMBL.
IIpeoGpa3oBaHue BEIPAKEHUH, COASPIKAIIAX CTETICHH C PAlMOHAIBHBIM I0KA3ATEICM.
ITpEMepsl TPHTOHOMETPUYECKHX HEPABEHCTB.



[TokasarebHbIC YPaBHCHHUSA U HEPABEHCTBA,

Jlorapudmuveckue ypaBHECHHSA H HEPABEHCTBA.

CucTeMbl JTMHEHHBIX ypaBHeHHH. PelmmeHre NpHKIAJHBIX 3aad C [OMOINBK CHCTEMBI JIMHEHHBIX
YPaBHEHHH,

CHCTeMBI ¥ COBOKYITHOCTH PallHOHAIBHBIX YPaBHEHHH H HEPABEHCTB.

[IprMeHeHHe ypaBHEHWH, CHCTEM H HEPAaBEHCTB K DPEIICHHMI0 MaTeMaTHYeCKHX 3ajad W 3ajad u3
pasIUYHEIX obnacTell HAyKH H peanbHOM XKHU3HH.

@DyHKuHu | rpaduKH

®yuxuus. Ileppomuueckue ¢GyHKknuM. I[IpoMexyTkHm MOHOTOHHOCTH QYHKIMH. MakcUMyMbl H
MUHHEMYME! pyHKuu. Haubonsee 1 HanMeHbIIee 3Ha9€HHE (QYHKIMA HAa IPOMEXKYTKE.

Tpuronomerpryeckue QyHKIMH, HX CBOHCTBA M IpadHKH.

[TokasarenbHas | Jjorapu@mMudeckas GYHKIHH, UX CBOHCTBA U rpaHKH.

HWcnonp3oBanue rpadukoB GyHKIUN JUIS PEIIEHNS YPAaBHEHNUH W IMHEHHEIX CHCTEM.

Hcnone3oBanue rpadukoB (GYHKIHMH UL MCCICHOBAHUSA IPOIECCOB M 3aBUCHMOCTEH, KOTOpBIE
BO3HHUKAIOT IPH PEIICHHUH 3a/1a4 W3 JPYruX y4eOHbIX IPEIMETOB H PEalbHON KH3HH.

Hauajia MaTeMaTH9eCKOro aHAJIU32

Henpepsisable GyHKIuH. MeTon HHTEPBATIOB /I PEIICHUS HEPaBEHCTR.

ITpousBoaHas QyHKIHH. [ eoMeTpraecKuil U GU3HIECKUHA CMBICT IIPOH3BOIHOM.

[Ipou3BOIHEIe 3NeMEeHTapHBIX (QyHKIMA. PopMyIIsl HAX0XKIECHHS POU3BOIHON CYMMBI, IPOU3BE/ICHHUS
U 4acTHOro QyHKIHH.

[TpuMeHeHue POU3BOAHON K HCCIeNOBaHHIO QYHKIHI Ha MOHOTOHHOCTE H dKcTpeMyMbl. Haxoxnenne
HauOOJIBINEro U HaMMEHBIIEero 3HaUeHHs! (DYHKIHH Ha OTPE3KE.

[Tpumenenue MPOU3BOJHONW JUISI HAXOXKIEHHMS HAWITYYIIEro pelleHHs B NPUKIAJHBIX 3ajadax, Ul
OIIpe/Ie/IeHUs CKOPOCTH Tpoliecca, 3aanHoro GopMynol miu rpaduxom.

[TepBooOpasnas. Tabmmna nepBooOpa3HbIX.

Wurerpain, ero reoMmerpudeckuéft W ¢uamdeckmit cMbicha. Berumcierue uHTErpana mo Qopmyse
Herotona—Jleiibuuna.



IIJIAHUPYEMBIE PE3YJIBTATBI
Ocpoenne yueGHoro mnpexmera «MaTemaTHka» TODKHO OOeCIevHBATH MIOCTH)XEHHE Ha YPOBHE
cpegmero obmero 00pa3oBaHMA  CIEAYIOMMX JIMYHOCTHBIX, METANPEAMETHBIX M MPCAMETHBIX
00pa3oBaTeNnbHBIX PE3yIbTATOB!

JINUHOCTHBIE PE3YJIbTATHI

JIuyHOCTHEIE  Pe3yJbTATBl  OCBOEHMSI  mporpamMMel  ydebHoro  mpeamera  «Maremarukay
XapaKTEepU3yIOTCH:

['pakiaHCKOE BOCIIMTAHHUE:

c()OpPMHEPOBAHHOCTBIO TPAKIAHCKOHN MO3UIMM 00YHAIOIIErocs Kak aKTUBHOIO M OTBETCTBEHHOIO WICHA
poccuiickoro obImecTsa, NPEACTABICHAEM O MaTeMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHHS Pa3/IMIHBIX
CTPYKTYp, SBICHHH, TNpOLETYp TIPaXJaHCKOTO obmecTBa (BBIGOPBI, OMPOCHI ¥ IMp.), YMCHHEM
B3aMMO/IEHCTBOBATE C COMMATLHBIME HHCTUTYTAMH B COOTBETCTBUHM C X (YHKIMSIMU M HA3HAYCHAEM.

[TaTproTHYECKOE BOCITHUTAHHUE:!

c(hOPMHPOBAHHOCTBIO POCCHIACKOH TIPaXKIAaHCKOH MACHTHYHOCTH, YBKEHHA K MpPOILIOMY H
HACTOAIIEMY pOCCHICKOM MareMaTHKW, LEHHOCTHBIM OTHOIIEHMEM K [OCTHXXCHHAM POCCHHCKHX
MaTEeMaTHKOB H POCCHHCKOM MATeMaTHJecKOoM INKOJbl, K HCMOJIB30BAHHUIO 3THX NOCTIXKEHMH B IpYrHX
HayKax, TEXHOJIOTHAX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIMTAHHS:

OCO3HAHHEM JyXOBHBIX I[EHHOCTEH pPOCCHICKOr0 Haposia; C(HOpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO IMOBEIECHHS, CBA3AHHOTO C INPAKTHYECKHM IIPHMEHEHHEM [IOCTHIKCHHH HAyKH H
[eSTeTLHOCTRIO YIEHOT0; 0CO3HAHUEM JIMYHOTO BKJIaZia B IIOCTPOEHHE YCTORUMBOrO Oy ayIIero.

DcTeTHyuecKOe BOCIUTAHHUE:

SCTETHYECKHM OTHONIEHHEM K MHpPY, BKIIOYas OCTETHKY MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/1a4, PEIIeHHI, pacCy)XICHUN; BOCIPHUMUYHMBOCTBIO K MAaTeMaTH4YeCKHM acleKTaM pasIHYHBIX
BHJIOB HCKYCCTBA.

®u3uuecKoe BOCIUTAHHUE:

cOpMHUPOBAHHOCTBIO YMEHHSI NPUMEHSTH MaTeMaTH4YeCKMe 3HaHHi B HMHTEpecax 3J0pPOBOrO H
fezomacHoro o6pa3a JKH3HM, OTBETCTBEHHOTO OTHOINEHMS K CBOEMY 3[0POBBIO (3[0pOBOE INHTaHHE,
cOanaHCHPOBAHHEIN PEKUM 3aHSTHHA ¥ OTIBIXa, perynsapHas (usudyeckas akTUBHOCTB); (pu3rgecKoro
COBEPINEHCTBOBAHHS, IIPH 3aHATHAX CHOPTHBHO-03I0POBHTENIBHOM JEATEIBHOCTHIO.

TpynoBoe BocIIHTaHHE:

FOTOBHOCTBIO K TPYIy, OCO3HAHMEM LEHHOCTH TpPYIONMIOOHMS; MHTEPECOM K pa3iM4HBIM Ccdepam
NpoQeCCHOHATBHOM JIeSTEeIPHOCTH, CBSI3aHHBIM ¢ MaTEMaTUKOH M €€ MPUIIOKEHHSIMHU, YMEHHEM COBEpLIATH
OCO3HAHHBIH BEIOOP OyAyIIEH MpoecCHH i peaTn30BbIBAaTE COOCTBEHHBIC JKH3HEHHBIE ILIAHBI, TOTOBHOCTBIO
H CIOCOGHOCTBIO K MareMaTHueckoMy oOpa3oBaHHIO H caMO00pa30BaHHIO HA NPOTKEHMH BCEH JKU3HHU,
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUH IIPAKTHYSCKUX 3a/1ad MaTeMaTHYECKOH HAIPABIeHHOCTH.

DKONOrHHYECKOE BOCIUTAHHE:

chopMHPOBAHHOCTEIO 3KOJIOTHYECKOH KyIbTYpEI, TOHUMAHHEM BIIMSHHSI COLHAIBHO-3KOHOMHYECKHX
MpOIECCOB HA COCTOAHHME NPUPOAHOW M CONHMANBHOM Cpefibl, OCO3HAHHMEM TITIODATBHOrO Xapakrepa
SKOJIOTHYECKHX IpoOieM; OpHeHTalueldl Ha NPHMEHCHHE MaTeMaTHYeCKMX 3HaHHM JUI1 pElIeHusd 3a1av B
o6nacTd OKpyXKaromed Cpenbl, MIaHUPOBAHMS NOCTYIIKOB M OIEHKHM HMX BO3MOXHBIX IOCIEACTBHM I
OKpY’KaIOIIEeH CPE/IEL.

IlenHOCTH Hay9YHOTO MTO3HAHHUA:

c(hOpPMHPOBAHHOCTBK) MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3sBHTHS HAyKH U
00IIecTBEHHOM MPaKTHKH, IOHHMAaHHEM MaTeMaTH4ecKOH Haykd Kak cgephl YeIOBEUeCKON IeATeTbHOCTH,
9TanoB €& pasBHTHA H 3HAYHMOCTH [UI1 Pa3sBUTHA LHMBUWIM3AlMH, OBIAJCHUEM A3BIKOM MAaTEMaTHKH H
MaTeMaTHYeCKOM KyJIbTYpOM Kak CpeiCTBOM IIO3HAHHS MHpPA; FOTOBHOCTBIO OCYIIECTBIIATH NPOEKTHYIO H
HCCIIe0BATENbCKYIO IS TEIbHOCTh HHIUBHIYAIBHO U B IPYIIIE.

METAINNPEAMETHBIE PE3YJIbTATDLI
MertanpeaMeTHele  pe3yNbTaTel  OCBOEHHS IporpamMmel  ydeOHoro mpexmera «MareMaTHKay
XapaKTEPU3YIOTCS OBNANCHHEM YHHBEPCAIbHBIMU HO3HABAMENbHBIMU  OCUCMBUAMU, VHUBCPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHBIMU Pe2YITMUEHbIMU OeUCMEUAMU.
1) Vuusepcarvnvie nosnasamenvuvle Oeiicmeus, obecnequsaiom  Qopmuposanue  6aso6wix
KOZHUMUBHBIX npoyeccos obyuarowjuxcs (0c60eHue Memoo08 NOSHAHUL OKPYHCAIOu{e2o0 Mupa, npumeHeHue
NO2UYECKUX. UCCIE006AMENbCKUX ONEDAUUH, VMEHUT pabomamb ¢ uHdopmauuet).



bBa3oBbIe TOrHYecKue JeHCTBHUA:
BBISBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC IIPH3HAKH MaTEMaTH4ECKHX OOBEKTOB, MOHATHH, OTHOIICHUH
MEXIy MOHSTHSIMH; (OPMYIUPOBATH OIpPeAeNeHHs IOHATHMN; YCTAaHABIMBATL CYIIECTBEHHBIH NPH3HAK
KiraccupuKanu, OCHOBaHUA /i1 0000MEHNA U CPABHEHUS, KPHTCPHH IIPOBOAMMOTO aHANIN3a;
BOCIIPUHAMATH, (OPMYIHpPOBaTE W NpeoOpa3oBBIBATE CYXIECHHA: YTBEPAWTENbHbIE W OTpHIATCIBHEIE,
€[IMHUYHBIE, YaCTHBIC U OOIIHE; YCIOBHBIE,
BBEIBIISTH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpeuHMs B (akTaX, [JaHHBIX,
HaOJIIOIEHHUSX ¥ YTBEPXKICHUSX; IpeUIaraTb KpUTEPUH U BEIIB/ICHHS 3aKOHOMEPHOCTEH U IPOTHBOPEYHIA;
JIENaTh BBIBOJABI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOYEHHH,
YMO3aKJTIOUeHHH 10 aHAJIOTHH;
IIPOBOJIUTH CAMOCTOSTENIBHO JOKA3aTelbCTBA MATEMATHUECKHX YTBEPKICHHUH (NPSMBIE W OT IPOTHUBHOIO),
BBICTpAaMBaTh APryMEHTAlMIO, [PHBOAMTH TNPHMEPEl H KOHTPHPHAMEPHI; OOOCHOBBIBATE COOCTBEHHBIC
CY)K/ICHHS U BBIBOJIBI;
BEIOMpaTh crmocob pemeHus ydeOHOH 3amadn (CpaBHMBATH HECKOJLKO BAapHAHTOB pEIIEHWs, BBIOHpaTh
HauboJee MOIXOMAIIHH ¢ YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPHTEPHEB).

BasoBrle HccnenoBaTebeKue AEHCTBHUS:
HCIIONE30BaTh BONPOCHI KAaK HCCIEJOBATENbCKUIl HWHCTPYMEHT II03HaHus; (OpMyJIMpOBaTe BOIPOCEL
(bEKCUpYIOIIHE NPOTHBOpeYHe, IpobleMy, yCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHpOBATH THUIOTEY,
apryMeHTHPOBATH CBOIO ITO3HIHIO, MHEHHE,
NPOBOAUTE CAMOCTOATENbHO CIUIAHHPOBAHHBIM  OKCIEPUMEHT, HCC/ICI0BAaHHE IO  YCTaHOBJICHHIO
0CODEHHOCTEH MaTeMaTHYecKoro O0O0beKTa, SBICHMS, IPOIEcca, BHIABICHAIO 3aBHCHMOCTEH MEKIY
0OBeKTaMH, SIBIIEHUSMHU, IPOLIECCaMHU;
CAMOCTOSITENBHO (hOPMy/THpOBaTh 0GOCIIEHHS W BBIBOJBI IO PE3yJIbTaTaM HPOBEAEHHOTO HAGIIOJCHHS,
HCCIIEI0BAHMS, OIIEHHBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YIBTATOB, BEIBOJOB B 0000IMeHHit;
IPOTHO3MPOBATH BO3MOYKHOE PasBHTHE IIPOIEcCa, a TAKKe BBIABHIATh IPEANOIOKEHHS O €ro PasBUTHH B
HOBEIX YCIIOBHSIX.

Pabota c uHbOpMaLHEii:
BBIABJIATH JeHIUTEl HHGOPMAIIHH, TAHHBIX, HEOOXOMMBIX U1 OTBETA HA BOIPOC H JULI PeIICHN 3a/ladH,
BBIOMpaTh HMH(QOPMAIMIO W3 WCTOYHHKOB Ppa3IMYHBIX THIOB, AaHAIW3HPOBATh, CHCTEMATH3MPOBATL H
HHTEPIPETHPOBATH HHGOPMALIHIO Pa3IHYHBIX BUIOB U (OPM IIPEACTABIICHU;
CTPYKTYPHPOBATH HE(QOPMAIIHIO, IPECTABIATE €& B PasIuIHbX GopMax, HILTFOCTPUPOBATH IPahUIeCKH;
OIEHMBATH HAAEKHOCTH HH(POPMALHH 110 CAMOCTOSTENIBHO CHOPMYIMPOBAHHBIM KPATEPHSM.

2) Vuusepcanviivie KOMMYHUKAmMUgHble Oeticmeus, obecneuusaom chopMUpo8aAHHOCMb COYUANLHBIX
HABLIKOG 00YHAIOUUXCAL.

Obmmenue:
BOCIPHHHMATE ¥ (hOPMY/THPOBATH CY)IEHHS B COOTBETCTBUHM C YCIOBUSAMHU U LEJSIMH OOIICHHUS; SCHO, TOYHO,
IPaMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHA B YCTHEIX M NUCBMCHHBIX TEKCTaX, NaBaTh MOACHEHHA IO X0y
pelIeHns 3aa4yi, KOMMEHTHPOBATh IIONy4EHHBIH Pe3yJIbTarT;
B X0Zie 0OCYX/ICHHS 3a7aBaTh BOIPOCH! IO CYIIECTBY oGCyX/1aeMoif Temsl, IPOOIEMEL, pelaeMoil 3a1aqm,
BBICKA3bIBATH HEH, HAIlCJICHHbIE Ha MOUCK PEIICHHS; COIOCTABIIATE CBOH CY)XKICHHS C CYXICHUAMH OPYTHX
YYACTHHKOB JMasora, oGHapy)KMBaTh Pa3lidie H CXOJCTBO MO3UIHH; B KOPPEKTHOH (opme HopMyTHpOBaTh
pasHOIIacHs, CBOH BO3PAXKCHHS,
TIpEJICTABIIATE PE3YJIHTATHl PEIIeHHs 3a/ladd, IKCIIEPHMEHTa, HCCICAO0BAHHA, IPOEKTa; CaMOCTOATENLHO
BEIOHpATH (hOPMAT BEICTYILIEHHS C YIETOM 3a/[ad IIPE3CHTAIMH B OCOOEHHOCTe! ay AMTOPUH.

CorpynHHYECTBO:
IOHMMATH ¥ MCIIONB30BATH MPEAMYIECTBA KOMAHIHON W HHAHBHIYaIbHON pabOTHl IPH PEIICHHH yYCeOHBIX
3a5au; [PUHEMATH IElh COBMECTHOH IIESTENBHOCTH, IUIAHMPOBAaTh OPraHW3alHIO COBMECTHOH pabOTEL,
pacIpenensTs BHEI paboT, JOroBapuBaThes, 00CYKIaTh IPOLECC W PesynbTar paboThl; obobmars MHEHHS
HECKOJIbKHX JIFO/ICH;
y4acTBOBAaTh B IPYNIOBEIX (hopmax paboTel (00CyKAeHHS, OOMEH MHEHMH, «MO3TOBBIE INTYPMED) H HHEIE);
BBIIIOJIHATE CBOIO HacTh paboOTEl W KOOPIMHHPOBAThH CBOM NEHCTBHS C APYTHMHM 4WICHAMH KOMAaH/BL
OICHHBATh Ka4eCTBO CBOEr0 BK/I4Aa B OOIMMH MPOAYKT 1O KPHTEPHAM, COPMYIHPOBAHHBIM y4aCTHHKaMH
B3aHUMOJICHCTBHA.

3) Yuusepcanvuvie pezyiamugnsie oeiicmeus, obecnequsaiom hopmuposanue CMbICIOBbIX YCIMAHOBOK
U JCUSHEHHBIX HABLIKOE IUYHOCIU.

CamMoonranuianus:



COCTaB/AThH IUIaH, QITOPUTM pElIeHHs 3a7]aud, BEIOHpATh CHOCOO PEIIeHHsS ¢ yYETOM HMEHOUIHXCS
pecypcoB M COGCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHDOBAaTh M KOPPEKTHPOBAaTh BApHAHTHI PEIICHHH C
y4&TOM HOBO# HH(OPMALHH.

CaMOKOHTpOIIB:

BJIAZIETh HABBIKAMY TI03HABATENLHOM pedIeKcHH KaK OCO3HAHUS COBEPUIAEMBIX AEHCTBHH M MBICIHTEIBHBIX
IIPOLIECCOB, WX PEe3yNbTAaTOB; BIAAETh CHOCOOaMH CaMONPOBEPKH, CAMOKOHTDOJIL IpoLecca M pesyipTata
peleHus MaTeMaTHIeCKOH 3a1a4H;

MpeIBUAETh TPYAHOCTH, KOTOpBIE MOTYT BO3HHKHYTh IIPM PEIIEHAH 33[a4d, BHOCHTb KOPPEKTHBEI B
IeSTeTBHOCTD HA OCHOBE HOBBIX 0OCTOSTENLCTB, JAHHBIX, HAICHHBIX OIIMOOK, BBIIBICHHBIX TPYAHOCTEH;
OILICHUBATh COOTBETCTBHE pe3yJpTara Ledd M YCIOBHAM, OOBACHATE NPHYMHBI JOCTHXEHHS WIH
HEeJIOCTHIKEHHS PE3yJIbTATOB IEATENBHOCTH, HaXOIHTh OIMHOKY, aBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3VJIbTATHI
OcBoenue yueGHOro Kypca «Anrebpa ¥ Hayanza MaTeMaTHYECKOTO aHalIW3a» HA YPOBHE CPEIHErO
obmero o6pa3oBaHus INODKHO obecreynmBaTh MNOCTHIKEHHE CNEMYIOMHMX NPEIMETHBIX 00pasoBaTeIbHBIX
pe3yIBTATOB!

10 KJIACC

Yucaa v BbIYHCACHHSA

OnepupoBaTh MOHTHIMH: DAIMOHATHHOE M JCHCTBHTEIBHOE YHCIIO, OOBIKHOBEHHAA W ACCATHIHASN
JIpo0b, MPOLIEHTEI.

BBIIOMHATE aprdMeTHUECKHE ONEPAlHH C PAIlHOHAIBEHEIME | JICHCTBATEIbHEIMA YHCITaAMH.

Bemonaars IpHOIHKEHHBIE BEMHCICHUA, HCIONb3Ys IpaBUJa OKPYTJEHH:A, ACNAaTh NPHKHAKY H
OLIEHKY Pe3yNIbTaTa BEIYHCICHHUI.

OnepupoBaTh TOHATHSAMH: CTelleHb C IIeNBIM [OKa3aTesieM; CTaHJapTHas ¢opMa 3amucH
NeliCTBUTENPHOTO YHCIA, KOPEHb HATYpAIhHOW CTEIEHH; MCIIOIb30BaTh NOAXOAAIIy:0 dopMmy 3amucu
NEeACTBUTENBHBIX YHCEN VI PEIICHN IPAKTHYECKUX 3aa4 U IIPE/ICTaBICH S NaHHbIX.

OmnepupoBaTh NMOHATHSIMM: CHHYC, KOCHHYC M TaHI€HC NPOM3BOILHOIO YyIia; MCIOIb30BATh 3allHCH
IPOHU3BOJILHOTO YITIa Yyepe3 0OpaTHbIe TPHTOHOMETPHYECKUE QYHKIMA.

YpaBHeHHH U HEPABEHCTBA

OmnepupoBaTh IMOHATHAMH: TOXJECTBO, YpaBHEHME, HEPABEHCTBO; LENOE, palMOHAIBHOE,
HppalOHANBHOE YpaBHEHHE, HEPABEHCTBO; TPUIOHOMETPHYECKOE YPaBHEHHE,

BemonaaTes mpeoOpa3oBaHHsA TPHTOHOMETPHYECKHX BBIPDAKEHHMH H peIlaTh TPHTOHOMETPHYECKHE
ypaBHEHHSL.

BemronHaTs npeoOpa3oBaHus IENbIX, PAlMOHATBHBIX M HPPANMOHANLHBIX BBIPAKEHWHM M pelnarh
OCHOBHBIE THIIBI IEJIBIX, PAIIMOHAIBHBIX H HPPAHOHAIEHBIX YPABHEHHUH U HEPABEHCTB.

[TpUMEHATh ypaBHEHHMS M HEPABEHCTBA U1 PEIICHHA MaTeMaTHYECKHMX 3a/1a4 U 3a/1a4 W3 PasIMYHBIX
obnacrelt HAYKU U peallbHOM JKH3HH.

MopemmpoBarh pealbHBIC CHTYalldd HA $3bIKE anredphl, COCTABIATH BBIPAKEHHA, YPaBHEHHS,
HEPABEHCTBA 110 YCJIOBHIO 3a/1a9|, HCCIIeJOBATh TOCTPOEHHbIE MOIETH C HCIIOIb30BAHUEM allapaTa anreOpsl.

@yHKIHH H rpadHKH

OmnepupoBaTh NOHATHAMH: (YHKIIUA, CIOCOOH! 3aanust GyHKIUH, 001aCTh ONPENETIEHUS H MHOKECTBO
3Ha4eHUH GyHKuH, rpaduk QyHKIKH, B3auMHO oOpaTHble GyHKIHH,

OmnepupoBaTh IMOHSTHAMH: YETHOCTP M HEUETHOCTh (YHKIMH, HyIM OQYHKIHH, IPOMEKYTKH
3HAKOIIOCTOSHCTBA.

Hcnons3oBarh rpaduku QyHKIHHA 118 PeIICHUS YPaBHEHHI,

CrpouTs ¥ uMTaTh rpad¥WK| THHEHHOM (GyHKIMM, KBagpaTHHHON (QyHKUMH, CTeneHHON (QyHKIHMH C
IeJIBIM [TOKa3aTeseM.

Wcnons3oBars rpaduku GyHKIUE IS HCCIEIOBAHMUS TPOLECCOB U 3aBUCUMOCTEH NPH pereHuu 3a1ay
W3 OpYyrEX y4deOHBIX IIPEIMETOB M pealbHOM JKH3HH; BBIPAXAaTh (OPMYJIaMH 3aBUCHMOCTH MEKIY
BE/IMIAHAMH.

Hauana MaTeMaTHYeCKOTr0 aHA/IH3A

OnepupoBaTh HOHATHAMH: OCIEAOBATENILHOCTE, apubMeTHIECKas ¥ FeOMeTpUYecKast IPOrPECCHH.

OmnepupoBaTh NOHATHAMHE: OecKOHEYHO yOBIBArOIIas reoMeTpH9ecKas IIporpeccus, cyMMa OecKoHeuHO
yOBIBatoImel reoMeTpUYecKoif Iporpeccuu.

3agaBath 1OCNEI0BATETbHOCTH Pa3IMYHBIMH CIIOCOOaMH.



Hcnonp30oBaTs CBOMCTBA IIOCIIENOBATEIBHOCTEH M MPOrpeccuil [ pelleHHs pealbHBIX 3a/aq
IPHKJIAAHOIO XapakTepa.

MHuoskecTBa H JIOTHKA

OnepupoBaTh MOHATHIMH: MHOKECTBO, OTIEPaIlMy HaJl MHOJKECTBAMH.

Mcrnons30BaTh TEOPETHKO-MHOMKECTBEHHBIH anmapar JUld ONMCaHHs PealbHBIX IIPOLECCOB H SBJICHUH,
IIpH PEIICHNH 3a/1a4 U3 JpYTuX y4eOHBIX MPEJMETOB.

OnepupoBaTh NOHATHIMHA: OIIpeJielIEHHE, TEOPEMA, CIIEICTBHE, I0KA3ATENBCTRO.

11 KJIACC

Ymcsia 1 BEIYHCIEHHS

OmnepupoBaTh MOHATHAMH: HATYypalIbHOE, LEN0E YHCIO; HCIOJB30BaTh NMPH3HAKA METHMOCTH IEIbIX
quceI, pazIoxKeHHe Yicia Ha MPOCThIE MEOJKMTEIH UL PEINICHUS 3a1aq.

OmnepupoBaTh MOHATHEM: CTEHEHE C PAIIHOHAILHEIM IIOKA3aTENEM.

OneprpoBaTh NOHATHAMHE: JorapH®M YHCIIa, IECATHYHEIE X HaTYPalbHEIE JIOrapH(MEL

YpaBHeHus H HePaBEHCTBA

[IpuMeHATE CBOWCTBA CTeNeHM JUIi IpeoOpa3oBaHUs BBEIPAKEHHH, ONEPUPOBATH IOHATHUAMHE!
[OKa3aTeJbHOE YpPaBHEHHWE M HEPaBeHCTBO, pEIlaTh OCHOBHBIC THIBI IIOKa3aTENbHBEIX YPABHEHHN H
HEpaBEHCTB.

Bemonaars npeofpa3zoBaHds BBHIPOKEHHH, COAEpXKAIMX JIOrapu(MbI; OIEPUPOBATh IOHATHAMHE:
norapu)MUYECKOE yPaBHEHHE M HEPaBEHCTBO; PEIIaTh OCHOBHBIE THIIBI JIOrapH(MUYECKHX YpaBHEHHH U
HEPaBEHCTB.

HaxoauTh pemmeHns NpOCTeHINNX TPUTOHOMETPHYECKHAX HEPABCHCTB.

OnepupoBaTh MOHATHSAMH: CHCTEMA JIMHEHHBIX ypaBHEHMH M €€ peINeHHe; HCIOJIb30BaTh CHUCTEMY
JTMHEHHBIX YPaBHEHHH UL PEIICHUs NPaKTHYCCKHX 3aa4.

HaxoauTh pelnenus MPOCTEHIIIX CHCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHHH W HEPABEHCTB.

MoJenupoBaTh peaibHbIEe CHTYallid Ha $3bIKE aiureOpsl, COCTABIATH BBIPOKEHHs, YPaBHCHHUS,
HEPaBEHCTBA MW CHCTEMBI II0 YCIOBHIO 3alladH, HCCJIENOBaTh IIOCTPOCHHBIE MOJENH C HCIONB30BaHHEM
amnmapara anre0psL

@yaxkuuu ¥ rpaguku

OnepupoBaTh MOHATHAMHU: IepUOfMYecKas (YHKIHA, TPOMEKYTKH MOHOTOHHOCTH (YHKIMH, TOYKH
skcTpeMyMa (YHKIHH, HauOoNbllee H HauMEHbIIee 3Ha9eHHs QYHKIHM Ha IPOMEKYTKE; HCIIOIB30BATh MX
JUIS MecreioBanus GYHKINH, 3a1aHHOH Ipa(HUKOM.

OmepupoBaTh TMOHSTHSMH: TpadUKH MOKa3aTeTbHOH, JOrapHYMHUYECKOH H TPHTOHOMETPHYECKHX
yaxnuit; w3obpakaTs WX HAa KOOPAHHATHOH IUIOCKOCTH M HCIOIB30BaTh UL PELICHHS YPABHEHHH H
HEpPaBEeHCTB.

N306paxaTs HA KOOPAMHATHOM IUIOCKOCTH IpadMKy JMHEHHBIX YPABHEHHH H HCIONB30BaTh UX JUIA
peIneHus CUCTEMBI JIMHEHHBIX YPaBHEHHH,

Ucroms3oBath rpaduka (yHKIH 1 HCCISI0BaHAS IPOIECCOB M 3aBHCHMOCTEH M3 JPYruX y4eOHbIX
JUACIHUILIHH.

Hagana maremMaTu9ecKoro aHa/Im3a

OnepupoBaTh MOHATHSMH: HeNpepbiBHAs (YHKIHA; NPOM3BOAHAA (YHKUMH; HCIOIb30BaTh
reoOMEeTpU4eCcKUil ¥ (HU3HYECKHI CMBICII IIPOM3BOIHOMN U1 PEIICHUA 3a/1a4.

HaxomuTs HpOM3BOJHEIE SNEMEHTApHBIX (YHKITHI, BRIYHCIATH IIPOM3BOJIHEIE CyMMBI, IPOH3BE/ICHHS,
9acTHOTO QyHKIIUHA.

Wcnone30BaTh NPOM3BOJHYIO U HCCICHOBaHUA (YHKIMH HAa MOHOTOHHOCTE H OIKCTPEMYMBI,
MPUMEHSTE Pe3yIbTAThl HCCIEAOBAHUS K IOCTPOCHUIO IPa(HKOB.

Hcnob308aTh NMPOH3BOAHYIO A1 HaXOXKICHHS HAWIy4YIIEro pelleHds B MPHUKIAJHBIX, B TOM 4HCIIE
COUHANBHO-3KOHOMHYECKHX, 3a1a4yax.

OmnepupoBaTh NMOHSTHSMH: [EPBOOOpa3HAs M HHTErpall; IOHAMATh I'€OMETPHYECCKHN H (PU3MHYECKHH
CMBIC]I MHTETpaa.

HaxouTh TepBooGpasHble 3IEMEHTapHBIX (YHKIH; BEMMCIATE MHTerpan mo dopmyne HeioToHa—
Jletibnuua.

Pemmath NpUKIAIHBIE 33]a4d, B TOM YHCIIE COIMATBHO-5KOHOMUYECKOTO H (PH3HYECKOIO XapakTepa,
CpeAcTBaMH MaTEMaTHYECKOTO aHaju3a.



TEMATHYECKOE IIJIAHUPOBAHHME

10 KJIACC

Ne H  Kosmmuecrso yacon i JJIeKTpoHHbIE (IH(PPOBLIE)
AMMEHOBaHHME Pa3/Ie/I0OB H TeM NPOrpPaMMBl
n/n Bcero Konutpoasnsie | Ilpakrnueckue | 00pasoBareibHbIe pecypebl
paboTsi paborTnl
| MHoxecTBa palfHOHAIBHBIX M JeHCTBHTEBHEIX YHCE. 14 1 bubmmorexa [JOK
PanuonanbHBIC YpaBHEHHS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
2 | ®ysaxuun u rpaduku. CTeneHs ¢ nenbM NoKa3aTeaeM 6 E?tg::?giiﬂ?rﬁﬁ 568aba3
3 Apupmerraeckuii KOpeHb N—0H CTENECHH. 18 1 Bubmuorexa [TOK
WppannonanbHble YPABHEHUS M HEPaBEHCTBA | https://m.edsoo.ru/1568aba3
4 ®opmysel TpUroHOMETpHH. T pUrOHOMETpHIECKHE 2 1 Bubmiorexa IIOK
ypaBHEHHS https://m.edsoo.ru/1568aba3
5 IocnenoBaTerbHOCTH M IPOrPECCHA 3 bufmiozers L0k
| https://m.edsoo.ru/1568aba3
6 IToBTOpeHue, 0600ImEHNe, CHCTEMAaTH3A U 3HAHUT 3 1 Enﬁgk/l/?;i?si(_)rljjl 568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KNIACC

Ne H Koangecrso yacon Daexrponnbie (Hudposkie)
aHMEHOBAHHC PA3eJI0B H TeM HPOrpPamMMbi
/o Beero | Konrponsusie | [IpakTugeckue | 00pa3oBaTelbHBIE PeCypChl
paboThI padoTsl
1 ' Crenenp ¢ panOHANBHEIM MoKasaTeneM. [lokasatensnas GpyHKoms. 12 1 bubmoteka [IOK
[TokazaTenbHble ypaBHEHHS H HEPABCHCTBA https://m.edsoo.ru/f1 1 c4afd
) Jlorapudmudeckas Gynknus. Jlorapudmiaeckne ypaBHEHHS 1 12 bubmorexa IIOK
HEpaBEHCTBA https://m.edsoo.ru/fl 1 c4afd
3 Tpuronomerpudeckne GyHKIHH U X rpaduku. Tpuronomerpuyeckue 9 1 butmmorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/fl1c4afd
- Bubimoreka [TOK
4 ITpoussopnast. [IpumeneHne npou3BOIHOM 24 1 https:/m.edsoo.rw/fl 1cafd
S | Mverpar & ero mpruercrax 9 itps:/medsoou/fl sl
6 Cucrtemsl ypaBHeHHIA 12 1 Egg:?f;e;asionﬁ f11cdafd
bubtmorexa [JOK
7 Harypaneasie u nensle yucna 6 bt lhn eduonralti Tedutil
8 [TosTOpenue, 0b6obmenue, cucTEeMATH3ANMS 3HAHMHMA 18 2 Egg:::;e;‘asiofu f11cdafd
FOBIJ.IEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




NOYPOYHOE INTAHUPOBAHME

10 KJIACC |
Ne KoanuecTBO 9acoB HaTa
i Tema ypoka B K n o Daexrponnbie HHPPOBLIE
cero  Kourponnubie paKTHYECKHE 06pa3oBATEILHBIE PECYPEDI
] pabdoThl padoTel
1 MHOXecTBO, Onepaiyy Hajl MHOKecTBaMu. JlarpaMmel 1 01 mepens | bubmoteka [JOK
Ditnepa—BenHa ceHTabpa | https://m.edsoo.ru/746d5dce
9 Panmonansubie gynciaa. OOBIKHOBEHHBIE B AECATHYHBIC 1 | 01 menens | bubmmoreka [{OK
npo6H, MpoLEeHTE, GecKOHeYHbIe IIEpPHOIMIecKHe Ipodu cenrsbps | https://m.edsoo.ru/be888093
3 ApupmeTHyecKue ONepanyy ¢ pardOHATbHBIMA 1 02 senens | buomaoreka LJOK
YuCIIaMH, peobpa3oBaHms YHCIIOBBIX BBIPAKEHHH cents6ps | hitps://m.edsoo.ru/4d7f95fe
cenTsaOps | https://m.edsoo.ru/44dd1046
peanbHOM HKU3HA
: IIpumenenne gpobei U IPONEHTOB JIst pelleHHs 1 O neneid | Euvimviess IOK
DPHERS/AGE SUVEHD PRSI DA oA 8 centsbps | https://m.edsoo.ru/d99d8¢74
peanbHOH JKU3HH
6 JleiicTBuTeNbHBIC YicHa. Paunonanbuble | 1 03 menens | bubmmoreka LIOK
HppalHoHAIbLHBIE YKCIa centsiOps | hitps://m.edsoo.ru/236a36f
7 ApupmeTHyecKue onepanuy ¢ NeHCTBATEILHBIMH 1 04 wenena | bubmuorexa [OK
9HCIIAMH centsbps | https://m.edsoo.ru/a97a12d9 |
g [TpubmmKEHHbIe BEIMHCIIEHHS, IIPaBAIIa OKPYTIICHHUS, 1 04 senena | bubmroreka [JOK
HPHKHKA ¥ OILCHKA Pe3yTbTaTa BEIYHCIICHHUH centsOps | https://m.edsoo.ru/cb723fbd
9 TosaecTBa U TOXKIECTBEHHEIE NpeodbpazoBaHus 1 01 menens | Bubmaorexa LIOK
) oktsi6ps | https://m.edsoo.ru/3a23acl5
10 | YpaBHeHue, KOpeHb YpaBHEHHUS 1 01 menens | Babmrorexa LIOK
’ OKTs0pst https://m.edsoo.ru/1 lac68be
11 | HepaBeHCTBO, pemieHHe HEPABEHCTBA 1 ksl i ke s
E OKTOps https://m.edsoo.ru/50bdf26d
02 wenens | bubmuorexa [{OK
I3 | Mo REmpmio : oktsbps | https://m.edsoo.rw/775f5d99 |
13 Pemenne nensix U ApoOHO-pAHOHATBHBIX YPABHEHHUH H : 03 mepens | bubmaoreka [JOK
HEPAaBEHCTB oKTAbps https://m.edsoo.ru/6ec7al07
| e e R b 03 e | Bamoresa 10K
p OKTSOps https://m.edsoo.ru/1914a389
PanuoHaibHbIe YpaBHEHUs! H HEPABEHCTB




15 Oynknus, cnocodsl 3aganus Qyuxuun. Bianmuo 04 menens | bubmmoreka [JOK
obpatHble GYHKIUA OKTAOps https://m.edsoo.ru/226eeabf
R O sens | Bumorea 10K
' ) OKTAOpPA https://m.edsoo.ru/763e75¢e
3HAKOIIOCTOSHCTBA
17 | Yérnbie 1 HeYETHBIE (YHKIIMH 05 mepens | Bubmrorexa LIOK
OKTAOpS https://m.edsoo.ru/ff4564ad
18 Crenels ¢ neibM nokasarenem. Ctannapraas Gopma 05 mepens | bubmmoreka [{OK
3aNACH NEeHCTBHTENLHOIO YHCHa OKTs0ps https://m.edsoo.ru/66446d3¢
B | et e R B 02 ey, | Beienn TIOK
HOsI0ps https://m.edsoo.ru/6eadc6fl
3aja4 M IPEICTABICHHS JaHHBIX
20 Crenennas GyHKIMS ¢ HATYPATBHBIM U HETBIM 02 memens | bubmmorteka LJOK
nokaszareneM. E€ colicTBa u rpaduk HOsIOpst https://m.edsoo.ru/3f25a047
21 | ApudmerrdecKkuii KOpEHb HATYPAIBHOM CTEIIEHH 03 senen | Fedapmres HDE
i HOSIOpst https://m.edsoo.ru/d82¢36d4
22 | Apudmerrydecknii KOpeHb HATYPAILHOM CTEIEHH O3 megeny | Brosmorexs LOR
HOIOpst https://m.edsoo.ru/fe7fc4db
23 CpoiicTBa apu()METHISCKOTO KOPHA HATYPATTHHOH 04 memens | bubmmorexa [JOK
CTEeNneHH HOSOpst https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apH()METHIECKOr0 KOPHS HATYPAILHOMH 04 menens | budmmoreka [JOK
CTEeTeHH HOSIOps https://m.edsoo.ru/c3389865
75 CgoiicTBa apu)METHYECKOr0 KOPHA HATYPaIbHOM 01 memens | bubmuorexa IJOK
CTEeNeHH i nexabpst https://m.edsoo.ru/444¢4b9¢
26 | JleiicTeus ¢ apudMeTHUECKHMH KOPHSIMHU N—Oi CTEleHH Ol mggens: | Bersmvexs LUK
nekabps | https://m.edsoo.ru/54b815c5
27 | JledicTBus ¢ apu()METHIECKUMH KOPHSIMH N—O# CTENIEHH 0% momen | Butammorsya TCK
Jnexabps https://m.edsoo.ru/83105a0e
28 | JleficTBus ¢ apE)METHICCKIMH KOPHAMH N—OH CTENCHH UEmeHERR | D1k
aexabps hitps://m.edsoo.ru/2ablc7be
29 | JleiicTBus ¢ apu)METHIECKHMH KOPHAMH N—0H CTENECHH 03 meens | bubmorexa IIOK
nexabps https://m.edsoo.ru/eacb053¢
30 | JeiicTBHs c apHMETHIECKUMH KOPHSAMH N—OH CTENeHH VS BHphEE | Suuat LG
| nexadpst https://m.edsoo.ru/8aSadaS1
31 | Pemenne uppanMOHAIBHBIX YPaBHEHHH W HEPABEHCTB Prmepne (Babamorexa UK
nexabps https://m.edsoo.ru/69106ae7




32 | Pemenue MOHAJIEHBIX €HHI U HE 04 meneax | BaGusorera LIOK
AP YPaRE BREERS nexabps https://m.edsoo.1u/9362fead
33 | Pemenue u HMOHATBHBIX i ¥ He 02 megens | Bubmzorexa LIOK
it e ey SHBAPS https://m.edsoo.ru/78d9b391
S | Pammen . - — 02 nepemst | bubmaorexa [TOK
PREANOMEIEEEE FPARREHRT epanens SIHBAps https://m.edsoo.ru/de7ca33e
35 | Pemenue u OHANBHBIX YPABHEHUH U HEPABEHCTB Gamcpene | BaGmorems. LK
Ppaae P P STHBapsi https://m.edsoo.ru/87e5e52d
36 | CpoiicTBa 1 rpaduK KOpHS N-0i CTEICHU U mepens | Bnfpuanred TIOK
P ks SIHBapSI https://m.edsoo.ru/ebOceSe3
37 | Crofictea aduK KopHs n-0i 04 penens | bubmuorexa [{OK
sanip PHA -0 CTeTeHA sAHBapsI https://m.edsoo.r/5f29b9b5
. fffﬁﬁzz p];a:lfiora no Teme "ApudmMeTrnueckuii KOpeHb Odweneny | BaGmorexa [IOK
e SHBaps https://m.edsoo.ru/f13af630
HEpaBeHCTBa
39 | CuHyc, KOCHHYC M TAHT€HC YHCIOBOTO apryMeHTa 01 méxens | bufimdcresa LIOK
MY i Pry (beppans https://m.edsoo.rw/5f605ed0
40 | C 01 menens | bubmmorexa [{OK
HHYC, KOCHHYC W TAHT'€HC YHCIIOBOI'O apryMeHTa dpan bt/ on. 6800 10/ecofIdTS
a1 ApKCHHYC, apKKOCHHYC H apKTaHI'€HC YHCIIOBOIO 02 semens | bubmaorexa [{OK
| aprymenTa despans https://m.edsoo.ru/b8f5d49a
4 ApKCHHYC, apKKOCHHYC ¥ apDKTAHI'€HC YHCIIOBOI'O 02 mepenss | bubmaoreka [JOK
apryMmeHra ¢despans https://m.edsoo.ru/f1ff9220
43 TpuronoMerpuueckasi OKpy>KHOCTb, OIpeieICHHE 03 nenens | bubmorexa ITOK
' TPUIOHOMETPHYECKHX (DYHKITHHA YHCIOBOTIO apryMeHTa ¢deppans | hitps://m.edsoo.r/6df195a0
44 Tpuronomerprueckas OKpY>KHOCTB, OIIpEJICICHHE 03 wenenss | bubimmorexa [JOK
TPHIOHOMETPHYECKHX (DYHKIHIA 9HCIOBOTO apryMeHTa (despans https://m.edsoo.ru/6b61c578
04 penena | bubmuorexa 1{TOK
45 | OCHOBHBIE TPHTOHOMETPHYECKHE (POPMYIIBI deapais hitnsy/m.edson ralbedili3ba
04 genens | budmuorexa [TOK
46 | OcHOBHBIE TPHTOHOMETPHYECKHE (GOPMYIIBI i hitos/fin edsoo. ralfedddale
47 | OcHOBHBIE TPHTOHOMETPHYECKHE (hOPMYITE] UL aempui | SUCHRGIVRE LK
® P i MapT https://m.edsoo.ru/b8a0ff2f
01 sepens | bubmmorexa [JOK
48 | OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI - Ntk o edsiog fi/12d14156
49 | [IpeobpazoBaHHEe TPUTOHOMETPHUECKHUX BBIPAKEHHH 02 mepens | budimoreka [OK
cTp €Tp




MapT https://m.edsoo.ru/e248c5fc
= 02 semenss | bubmoreka LJOK
50 | IlpeoOGpazoBanue TPHrOHOMETPHYECKHX BBIPAKCHHH — https://m.edsoo.ru/09basb3d
- 03 memens | bubimorexa [{JOK
51 | Ilpeobpa3opanue TPUrOHOMETPHYECKHX BhIPaXKEHUN MapT Wt e ion rll BlES Ads
03 memens %HGJIHOTEK& I[HOK
52 | IlpeobpazoBanue TPUrOHOMETPHUECKUX BEIPKEHUH MApT I
53 | [Ipeo6pazoranue TPUIOHOMETPHUYECKHX BRIpAYKEHHH glip}:iem ﬁ:ig:};g?{; ionlffs £2598b5
01 memens | bubmumortexa [[OK
54 | PerneHne TPHTOHOMETPHUYECKUX YpaBHEHMH anpens hittng: oy cdsoc.n/bbactsl 9
" 02 menens | bubmorexa [JOK
55 | Pemenne TpUroHOMETpHYECKHX YpPaBHCHHH — https://m.edsoo.ru/al 8d141
- N 02 memena | bubmmorexa IJOK
56 | Pemenne TPUrOHOMETPUYECKUX YPaBHEHHH anpens https://m.edsoo.ru/65a0£2d0
P n 03 menens | bubmuoreka [IOK
57 | Pemenue TPUTOHOMETPHYECKUX YPaBHECHHH —— https://m.edsoo.ru/0d8a770d
w 03 memens | bubamorexa [JOK
58 | Pemenne TpUrOHOMETPHYECKHAX YPABHEHHH — https://m.edsoo.rw/cec28774
” 04 menenst | bubmmoreka [JOK
& | Fermnte peronocypicoRe: fiHroei anpenst https://m.edsoo.ru/ebeec650
60 O606menue o reMaM "OCHOBHBEIE TPUTOHOMETPHIECKHE 04 menens | bubmmorexa [[OK
dopmyisl. TpuroHoMeTpHyecKie ypaBHeHus " arnpest https://m.edsoo.ru/ae44acdc
KonTpossHas paboTa no Teme "®opmyist 05w | Bl TIOR
61 | rpuronomerpuu. TpuronomeTpuyeckue — hteneihadsce saa6ag 28
ypasHenus"/Bceepoccuiickas mposepoynas pabora o 5
62 Wrorosas xonTposnbHas pabora / Bcepoccuniickas 05 menens | bubmuorexa [[OK
npoBepo4Has pabora anpers https://m.edsoo.ru/188bbf6c
63 O0o01eHue, cHCTEMAaTH3AIMSA 3HAHHIA 32 Kypc anreOps1 1 01 megens | bubnuorexa [[OK
HayaJl MaTeMaTHieckoro aanmmsa 10 xracca Mai https://m.edsoo.ru/33e6629%
ApudmeTrHdeckas H reOMeTpHYecKas IIPOTPECCHH. 01 memens. | Bbimorera TIOK
64 | Mcmonb3oBaHue MPOTrPeECCHH JUISL PEIIEHUS PealbHBIX - hitps://m.edsoo. ru/d3666913
3a7a4 OPHKJIAJHOIO Xapakrepa _ ALl
beckone4yHo yObIBarOmas reOMETpHIecKas porpecCHs. 00 encax | Biabsrmomens TTOK
65 | Cymma GeckonedHO yObIBalomeii reoMeTpHIecKOi g hitps://m.edsoo.ru/1cbE72b1

[POrPEeCCHH




| 66 | @opMyna CIOMKHBIX TIPOLIEHTOB 1 02 repenx | Babmnoresa HOK
P - Mmaii https:/m.edso0.ru/538fc437

03 menens | bubmorexa [JOK
G | Coparynecao TpoReron ! Mai https://m.edsoo.ru/c2627¢eca

68 O6061menue, cACTeMaTH3AH 3HAHHUI 33 Kypc aireOpsl U 1 03 mepenst | bubmuorexa IJOK
Havayl MaTemaTryeckoro asaimsa 10 knacca Mai https://m.edsoo.ru/49f1b827

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KJIACC

':J,""ﬂ Tema ypoka I;onuqecr;:o acos Hata Inexrpounsie MAGpoBLIe
cero oR¥pameme. | Tipaxreaccme H3y4eHHs | 00pa3zoBaTeJbHBIE PECypChl
padoTsI paboTeI
1 Crenenp ¢ panioHaIbHBIM [I0OKa3aTENIEM 1 01 wepienn | BuGureoreks HOK
cenrsibps | https://m.edsoo.ru/a52939b3
2 CaoficTBa cTeCHA 1 01 nepens; | Bubamoresa LIOK
) ceursiOps | https://m.edsoo.ru/ff601408
3 [IpeoOpazoBanue BEIpaKEHHI, CONEPIKAIIUX ] 01 wenenst | bubmuorexa [JOK
palMOHAIBHBIE CTEICHH centsOps | https://m.edsoo.ru/3d87¢248
4 [Ipeobpazopanue BeIpaXKEHUH, COJIEPIKALTHX 1 02 menenst | bubnuoreka [JOK
palMOHATEHEIE CTENEHH cenrsbps | hitps://m.edsoo.ru/343c6b64
5 IIpeobpazoBanne BHIpaKEHHH, COMEPIKAIIHX 1 02 memens | bubmuorexa [JOK
palMOHATIBHBIE CTEIICHU centsiopst | https:/m.edsoo.ru/4064d354
6 [loxa3zarenbHbIe YpaBHEHHS H HEPABEHCTBA 1 02 mepene | Bulmaresa LIOK
centsiops | https://m.edsoo.ru/be76320c |
7 [ToxaszarenbHbIE YpaBHEHHSA U HEPABEHCTBA 1 03 pepeny. | Befumrocesi LUK
centsiopst | https://m.edsoo.ru/3d408009
8 IloxasarensHpIe ypaBHEHHS H HEPABEHCTBA 1 @3meaeny | Benmoreaca LUK
centssOps | https:/m.edsoo.ru/bd5ff0ec
9 [ToxazaTenbHEBIE YpaBHEHHS U HEPABEHCTBA 1 05 meenn | Betnuorexa NOK
centsops | https://m.edsoo.ru/cebf10c6
10 | [loxa3arensHble ypaBHEHHS H HEPABEHCTBA 1 Odegpnn | b LK
cenrsibps | https://m.edsoo.ru/536de727 |
11 | ITokasarenbHas GyHKIHSA, €€ cBOHCTBA H rpaduk 1 (ymenens | Bananoresa LOK
’ cenTsiOps | https:/m.edsoo.ru/85bc8132
"CreneHs ¢
12 E:ﬁ;gggsgﬂmﬁf;;:aggez}:f H((:maaa'renbﬁaﬂ GyHKIHS. 1 1 04 meenn. | Babumoresa TIOK
. centabps | https:/m.edsoo.ru/58e8e2f2
ITokasaTenbHbIE yPABHEHHS H HEPABEHCTBA
01 menens | bubmaoreka LIOK
s ! oxtsiops | https:/m.edsoo.ry/3e3230d4
14 | JlecaTHuHbIe W HATypalbHbIE JIorapuGMBI | Ol menens | Bawapreks LUK
OKTAOPS https://m.edsoo.ru/lea72162
15 | IIpeobpazoBanue BRIpAKEHUH, COEPKAIIUX JIOrapH (MBI 1 S;Ti%iim Eggﬁ&me?siorﬁl dad8154c
16 | IlpeobpazoBanue BRIpaXKEHHMIT, COASPIKALIMX JIOrapH(MBI 1 el i
’ OKTAOpS https://m.edsoo.ru/4beff03b




17 | IlpeobpazoBanue BHIPOKESHHH, COIEPIKAIAX JIOrapA(pMbI (2 senénx | Banmuoreia LIOK
’ okTs0ps | https://m.edsoo.ru/fe189f2d
18 | IIpeobpa3oBanue BEIpaXKEHHH, COAEPIKANTHX TOrapA(MEeI Rnemeay | Butamonera K
— oktsabps | https://m.edsoo.ru/fadb8aa5
19 | Jlorapudmuueckue ypaBHEHHUS 1 HEPABEHCTBA 03 tropeine | BaGmnaresa 1IOK
- oktsibps | https:/m.edsoo.rw/3034724¢ |
20 | Jlorapudmuueckue ypaBHEHHS U HEPABEHCTBA (05 smeeny; | Belunsenesa IO
okTsiopst | https://m.edsoo.r/712ac2d9
21 | Jlorapudmuueckue ypaBHEHHS M HEpaBeHCTBA Gayei | Bifoarea ok
OKTAOps https://m.edsoo.ru/9e3f4bc9
22 | Jlorapudmuyeckue ypaBHEHHS! 4 HEpaBeHCTBA Od ncaeres | Butpmoress TOKC
OKTSIOpst https://m.edsoo.ru/15bclcfb
| 23 | Jlorapudmudeckas pyHKIms, €& cBoMCTBA M rpaduK g:;%izm Egg;?;iiﬁ?ﬂli d68bbedd
24 | Jlorapudmuaeckas pyHKIHsA, e cBoicTBa M rpaduk g:taz%l;zm E;g::?giiﬂ?rfﬂ) 4102051
25 | Tpuronomerpuveckue QYHKIHH, HX CBOHCTBA U rpa)uku Cxtieny | Hurmomain (1%
’ okTsbps https://m.edsoo.ru/beeff646
26 | Tpuronomerpuyeckue GyHKIIHH, MX CBONCTBA U rpaduKu 05 mepens | BuGmaorexa LOK
d okTsi0pss | https://m.edsoo.ru/d2e4601b
27 | TpuroHomerpu4eckue QYHKIIHH, HX CBOHCTBA U rpaduku D0 Hmelte | Bagmmatas LUK
: ’ OKTI0pst https://m.edsoo.ru/ba9da96d
‘ 28 | TpuroHomerpudeckue GpyHKIHH, X CBOHCTBA M rpaduku (o senem | Rubomarca HOK
i HOSOpst https://m.edsoo.ru/24ab3¢53
29 | Ilpumepsl TPUTOHOMETPHUECKHX HEPABEHCTB 02 penix | Bnfaoreis UK
o HOSOPsI https://m.edso00.ru/5272b%al
30 | Ilpumeps! TPHTOHOMETPHYECKHUX HEPABEHCTB | 02 megens | BuGmaorexa IIOK
_ HOSIOpst https://m.edso0.ru/0c837397
31 | Ilpumepsl TPHTOHOMETPHYECKHX HEPABEHCTB OGN | Babuiesen ks
HOAOps https://m.edsoo.ru/e6el 901 f
32 | Ilpumeps! TPUTOHOMETPHYECKUX HEPABEHCTB eammoms | Dutumntea LUK
! HOAOpsI https://m.edso0.ru/0f903¢75
| KonTposnsnas pabora 1o reme "Jlorapudpmugeckas |
13 ¢ynkuus. Jlorapudmudeckue ypaBHEHUA H 03 vepens | bubmaorexa [JOK
HepaBeHCTBa. T puronomeTpuyeckue GpyHKIHA 1 BX HOAOps https://m.edsoo.ru/10130727
rpaduxn. TpuronomMerpuyeckue HepapencTpa i
34 | HenpepbiBHBIE (DyHKIHH 04 menens | bubmoreka [TOK




- HOsIOpst https://m.edsoo.ru/403bfb0d
35 | Meroa HHTEPBAIOB JUISl PELICHHUS HEPABCHCTB O merea | Beommorcen KIS
HOsIOps https://m.edsoo.rn/6db0b423
36 | Meroa HHTEPBAJIOB JUIS pElleHHs] HEPABEHCTB il e e
HOSIOpst https://m.edsoo.ru/Oadbcelb
01 menens | bubmoreka LIOK
31| Hposmammo dypnpm nexadps https://m.edsoo.ru/0731ad3d
01 memenst | bubmuoreka LIOK
38 | [pouspoynmas GpyHKIHA nekabps | https://m.edsoo.ru/723dd608
39 | 'eomerpudecknii B (PHU3HYCCKHI CMBICI IIPOH3BOIHOMN Ol nerens | Eadimmovcaa NOK
nekadbps https://m.edsoo.ru/6c8d36{f
40 | ['eomerpuueckuii 1 GU3HICCKHN CMBIC TPOH3BOIHOM GRHepsi | BUSHOGRISIOK
nexaopst https://m.edsoo.ru/a413eca9
41 | Ilpon3BomHbIe 3IeMEHTapHBIX (DYHKIHIA Ukzomons | Burmonexa LOK
nexaops https://m.edsoo.ru/c7550e5f
42 | IIpousBomHEIe AeMEHTapHBIX (DYHKIHI s sl e raps ot
nekadps https://m.edsoo.ru/14ab3cdb
N 03 menens | buGmorexa ITOK
43 | [IpousBoHasi CyMMEI, IIPOU3BEICHHS, YACTHOrO (DyHKIMI nexabps httpsy//in.edsoo.ri/ci 260552
44 | [IponsBonnas CyMMEI, IIPOM3BEICHHUS, YACTHOTO (DYHKIIHX V3uepey | bedimucreEs LUK
. J naekabpsa | hittps://m.edsoo.ru/d598{201
3 03 menenss | bubmoreka [[OK
45 | Ilpou3BoaHasi CyMMEI, IIPOM3BECHHMS, YACTHOTO (hyHKIM siekabpR hitps://m.edsoo.ru/I de34d4d
[Ipumenenne IPOM3BOIHOM K MCCIIEIOBAHHUIO (DYHKIIMIA 04 menens | bubmuorexa [JOK
46
Ha MOHOTOHHOCTH U 3KCTPEMYMBI nexabpst https://m.edsoo.ru/17af2df9
[Tpumenenre OPOU3BOAHOM K UCCIIEIOBAHUIO (hYHKIUI 04 menens | bubmuorexa [JOK
47
Ha MOHOTOHHOCTE M 9KCTPEMYMEI Jexabps https://m.edsoo.ru/a8ca5ad4
48 ITpumeHeHUe NPOU3BOAHOM K HCCIIEMOBAHUIO (YHKIMI 04 nemens | bubmmorexa [JOK
Ha MOHOTOHHOCTH M 3KCTPEMYMBI Jiexadpst https://m.edsoo.ru/0b411edd
49 [Tpumenenue OpOU3BOAHOM K UCCIIENOBAHUIO (YHKIHIA 02 penens | bubmuorexa I[JOK
Ha MOHOTOHHOCTH M 9KCTPEMYMEI SIHBAps https://m.edsoo.ru/caf9bd2f
50 Haxoxnenue HanboIbIIEro # HaMMEHBIIEr0 3HAYCHHAS 02 senens | bubmoreka [TOK
dyHKIMK Ha OTpE3Ke STHBapst https://m.edsoo.ru/fac7805
' Haxosxmerne HanOoIBIIEro ¥ HAUMEHBINETO 3HAYCHUS 02 menenst | bubmmorexa IIOK
51
GYHKIHK Ha OTpE3Ke STHBapS https://m.edsoo.ru/fb6a8act
52 Haxoxnernne HauOOJIBITEro ¥ HAHMEHBIIIEro 3HAYEHUS 03 menenst | bubmmorexa [[OK
GyHKIHH HA OTpe3Ke sAHBaps https://m.edsoo.ru/cffcb7e5




Haxoxnenue HauOOIIBIIEro ¥ HaMMEHBIIET0 3HAYCHH

03 unenens

bubmorexa [JOK

> byExnME Ha OTpe3Ke SHBapsI hitps://m.edsoo.ru/d9469916
54 Haxoxnenue HauOOJBINEro ¥ HAWMEHBIIETO 3HAYCHUS 03 nenens | bubmorexa [TOK
(yHKIHH Ha OTpe3Ke STHBaps https://m.edsoo.ru/ad15000e
55 Haxosxeaue HauboIbIIero ¥ HAUMEHBIIEro 3HaYCHUs 04 penenst | bubmmorexa I{OK
bynxun Ha oTpe3ke sSHBaps https://m.edsoo.ru/86adcbfd |
ITpuMeHen#e IPOU3BOHON ISl HAXOXKICHHS
56 | HAWIyHIIEro pemeHHs B NpPUKIAIHBIX 3a/1a9ax, Ui 04 mepens | bubmorexa IIOK
onpe/ieNIeHns CKOPOCTH Tpoliecca, 3aIaHHOro GopMyIioi SHBaps https://m.edsoo.r/13205d80
HIIM TpaduKoM
57 KonTtposnsnas pabora no Teme "IIponssoiHas. 04 pepens | bubmuorexa LIOK
[IpumeHeHne NPOM3BOAHON" sTHBaps1 https://m.edsoo.r/f8ed5{99
58 | Ilepsoobpasnas. Tabmuia nepBoo6pasHBIX gi:;;fﬂm Egﬁg:?f;ﬁ;i?ﬁ/ d777edf3
59 | IleppooGpasnas. Tabmmua neppoobpasHbIX %L::jfﬂm ggg:ﬁf;i‘ii?fﬁ 0c3697b
60 WnTerpai, reoMeTpudeckuii ¥ GU3HIECKHN CMBICIT 01 menenst | bubmorexa [IOK
HHTErpaia dbespans https://m.eds00.ru/391272¢9
61 Wnrerpan, reoMeTpudeckuid H pU3HYECKH CMBICH 02 menens | bubmuorexa [IOK
HMHTErpana (eBpas https://m.edsoo.ru/d359fbS{
62 Mnrerpan, reoMeTpHYUecKUi B (PH3HIECKAH CMBICIT 02 mepens | bubmmoreka [{OK
| HHTErpana (espains https://m.edsoo.ru/07eb464b
63 Brruncnenue uHTErpana no gopmyie 02 menens | bubmuorexa [{IOK
Heiotona—Jleiibnnia (hespais https://m.edsoo.ru/b9b225¢3 |
64 Bsraucnenne wHTerpana no gopmyie 03 gemens | Bubmorexa [OK
Herotona—Jleiibnuna ¢despas https://m.edsoo.ru/b800deb4
65 Borauciienne naTErpana mo gopmyse 03 menens | bubnuorexa [JOK
Helotona—Jleiibnuia (eBpas https://m.edsoo.ru/f5eed075
66 Beiurcnenue narerpana mno Gopmyie 03 memensa | bubmuorexa [{OK
Herorona—Jleiibuuna dbeppans https://m.edsoo.ru/41da431a
67 | CucreMbl IMHEHHBIX YpaBHEHUH 04 nenens | bubmotexa IIOK
bespas https://m.edsoo.ru/b648235a
68 | CucreMbl TMHEHHBIX YpaBHEHHH 04 mepensa | Bubmuorexa IOK
(eBpas https://m.edsoo.ru/5ab83864
69 Pemenue NpUKIAHBIX 3a71a4 ¢ HOMOIIBIO CHCTEMBbI 04 nenens | bubmuoreka [{OK
_ JIMHEHHBIX YPaBHEHUHA | despanst | https://m.edsoo.ru/add65eeS
70 | Pemenue IpUKIATHBIX 3aa4 ¢ HOMOLIBIO CHCTEMBI 01 sepens | bubmaorexa IIOK




JTMHEHHBIX ypaBHEHHI MapT https://m.edsoo.ru/aa5962¢l
11 | appermtemans ponearsata st Ul mzon | Enfinmereanl 10K
5 ’ ’ MapTt https://m.edsoo.ru/48190472
YPABHCHHIA ¥ HEPABCHCTB
P it ool s e i zoners | Bfmmermma (0K
% ’ ’ MapTt https://m.edsoo.ru/2dbd3859
ypaBHEHHI U HEPABCHCTR
D |, mb e Ao 2 wmgers: | Enfiommmn TIOK
< ’ MapT https://m.edsoo.ru/7ab8d1 7e
| YpaBHEHHH U HEPABEHCTB
e 0 vsern | B LOK
| " i ’ Mapt https://m.edsoo.ru/81cccfe9d
yPaBHEHHH U HEPABEHCTB
75 Hcnoss3oBanne rpadukoB GyHKIUE UL perieHus 02 nenens | bubmuorexa [JOK
| YPaBHEHHUH M CHCTEM MapT https://m.edso0.ru/039949bf
76 ' Mcnioms3oBanue rpaduKoB (PyHKIIHIA IS pereHust 03 menens | bubnmorexa [{OK
ypaBHEHHH U CHCTEM - Mapt https://m.edsoo.1u/a7d95f79
7 | ot Mmoot e e PR U3 s | Etimmorean TIOK
i MapT https://m.edsoo.ru/ca878deb
obnacreii HAyKH U peaIbHOM KU3HH
78 KonTpossHas pabdora o teme "Wurerpan u ero 03 menens | bubnmoreka [JOK
| mpumenenus.. CucteMsl ypaBHEHHI" MapT https://m.edsoo.ru/471¢735b
79 HarypanbHble # 1eble YHCIa B 331a9ax U3 pealbHON 01 nenens | bubmmorexa [JOK
KH3BH ] anpens https://m.edsoo.ru/3cee1327
30 HartypanbHble H 1enble yicia B 3ajia4ax U3 peanbHON 01 nenenss | bubnuorexa [{OK
KHU3HH anpers https://m.edsoo.ru/a35al3 1d
31 HarypanbHble H 1eble 9HCiIa B 331a4ax U3 pealbHON 01 nenens | bubmuorexa IIOK
KU3HH anpens https://m.edsoo.ru/ef10c4f9
82 | IIpu3HaKy AETMMOCTH LIEJBIX YHCEN K2 negleny |G LIDK
anpens https://m.edsoo.ru/51696a67
83 | [Ipu3sHaku AEIHMOCTH HEJBIX YHCEI 02 megens | Bubmuorexa LIOK
anpens https://m.edsoo.ru/fab81c0e
84 | [Ipu3HaKkm NETMMOCTH HEJBIX YUCEI 02mepea | Bubmioreka IOK
anpe’i https://m.edsoo.ru/ef2c6e43
35 [ToBTOpenwue, 0600mEenre, cCHCTEMATH3AIHS 3HAHHM. 03 menens | bubmoreka ITOK
YpaBuenus anpest https://m.edsoo.ru/0312cf8¢c
86 | IloTopeHue, 0000mMeHNe, CHCTEMAaTH3AIHS 3HAHMIA. 03 menens | bubmuoreka [[OK




[ YpaBuenus

anpernst https://m.edsoo.ru/247d2fe7
37 ITosTopenue, 0600menne, cHCTEMATH3AIMS SHAHHUMH. 1 03 menens | bubmmoreka IJOK
YpaBHEHHS anpeJs https://m.edsoo.ru/e8b87729
88 ITosropenue, 0600meHne, cHCTEMATH3ALMSA SHAHUA. 1 04 wenens | bubnuorexa [JOK
YpaBHEHHS anpernst https://m.edsoo.ru/1bf2{b98
89 Iosropenue, 0bobImeHNe, CHCTEMATH3AINA 3SHAHKH. 1 04 menens | bubmmorexa [IOK
YpaBHeHHA arpens https://m.edsoo.ru/9c44cbea
90 IToBTOpeHue, 0600mEeHne, CHCTEMATH3AIMSA 3HAHHH. 1 04 nenens | buoimorexa [JOK
. YpasHeHus arpers htps://m.edsoo.ru/337aad59
91 [ToBTopeHue, 0600ImeHAE, CHCTEMATH3AIHS 3HAHUH. 1 05 nenens | bubmaorexa I{OK
Hepasencrpa anpens https://m.edsoo.ru/a86014el |
92 [ToBropenne, 0600Imenne, CUCTEMaTH3AIMs 3HAHUH. 1 05 senens | budbmaorexa [JOK
Hepasenctaa ampers https://m.edsoo.ru/5c45a60a
93 IToBropenue, 06001IeHHE, CHCTEMATH3AIAS 3HAHHUH. 1 05 menens | bubmorexa [JOK
Hepasencrsa anpens https://m.edsoo.rw/19304aba |
94 [ToBropenue, 06001eHAe, CHCTEMATH3AIMS 3HAHUH. 1 01 penens | bubmmorexa [JOK
HepasencTpa Maif https://m.edsoo.ru/c3d4b282 |
95 IToBropenue, 060061meHNe, CHCTEMATH3AIMS 3HAHH. 1 01 sepens | bubmaoreka L{OK
Cuctembl ypaBHECHHH Maii https://m.edsoo.ru/a20b8adc
96 [MoBTopenue, 0600mEHAE, CHCTEMATH3AIHS 3HAHMIA. 1 01 senens | bubmoreka [JOK
Cucrembl ypaBHEHHH Maif https://m.edsoo.ru/a012476d
97 IToBropenne, 06001IeHAE, CHCTEMATH3AIMS 3HAHUH. 1 02 penens | bubmmorexa LIOK
DOyHKIHT Mmaii https://m.edsoo.ru/d620c191 |
08 ITosropenue, 0600NMIEHAE, CHCTEMATH3AIAA 3HAHUI. 1 02 senens | bubmuorexa [TOK
DyHKIUH Mai https://m.edsoo.ru/7017196f
9 | Mropoms eRTDOEEIGY DAL . . EtI:S: et g BT
03 penens | Bubmoreka [JOK
e L s e : walh httns:/fm.edsgo.ruf2276973 |
101 O6001menne, cHCTEMaTH3alus 3HaHHHM 3a Kypc anredpsl 1 1 03 sepensa | bubmuorexa LIOK
Hayajl MaTemaTudeckoro anammsa 10-11 knaccos Mai https://m.edsoo.ru/333017ef
OGo6Ienne, CHCTEMaTH3aHAs 3HAHMH 32 Kype anreOphl H 03 nenens | bubmorexa [{OK
s Hayal MaTreMaTHyeckoro anammsa 10-11 kiaccos . Mai https://m.edsoo.ru/cead345e
OBIIEE KOJIMYECTBO YACOB IO ITPOTPAMME 102




MNPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI

OCHOBHOM OBPA30BATEJIHbHOU TPOI'PAMMBI

10 KJIACC
Ko "
. f:“ S, IIpoBepsieMble MpeIMeTHbIE Pe3yIbTAThI 0CBOCHHS 0CHOBHOI 00pa3oBaTeILHOM
REREY MNpPOrpaMMsl cpeaHero obmero obpasoBanus
pe3yJbTara _ _

1

Yucra ¥ BEIYHCIICHHUS

1]

OnepupoBaTh MOHATHSMH: pallHOHAIBHOE M NEHCTBHTENLHOE YHCI0, OOBIKHOBEHHAA H
JecsTHYHas ApoOb, NPOLEHTHI

1.2

BemonsaTs BpHEpMeTH'lIBCKHe onepand C paluOHAJIbHBEIMH H JIEHCTBUTEIIEHEIMHA
HHCIIaAMHA

1.3

BemonHaTs TpuOIIDKEHHBIE BBIYUCICHUS, HCIONB3YS IIpaBHiIa OKPYTJIEHHS, NeNaTh
NPUKAIKY ¥ OLIHKY pe3yJIbTaTa BEIYUCICHHH B

14

OmneprpoBaTh MOHSTHSAMH: CTeNeHb C LEebIM IOKa3aTeneM, CTaHaapTHas GopMma 3amucH
AeHCTBUTENBHOTO HYHCJIA, KOPEHL HATYPAlIbHOM CTENEHH; HCIIONB30BaTh ITOIXOAIIYIO
dopMy 3amucH OEHCTBHTENBHBIX 4YHCEN [UId pEINeHHA IpPakTHYSCKHX 3a7a4 H

| mpezicTaBeHHs JAHHBIX

1.5

OnepHpoBaTe T[MOHSATHSMHU: CHHYC, KOCHMHYC M TAaHICHC IIPOM3BOJIBHOIO YIJIa;
HCIIOJIB30BATH 34IMCH ITPOM3BOJILHOIO yIjia depe3 OOpaTHBe TPUTOHOMETPHUECKHE

dyHKIEH

VpaBHeHHSs 4 HEPABEHCTBA -

2.1

OHCpHpOB&TB INOHATHSMH: TOXKIECTBO, YPaBHCHHE, HEPABCHCTBO, IEJIOC, pallHOHaIbHOEC,
HppanroHaAIbHOE YPABHEHHE, HEPABEHCTBO, TPHIOHOMETPHYIECKOE YPABHEHHE

22

BeimosiHATE  mpeo0pa3oBaHMS ~ TPHUTOHOMETPHYECKMX  BBIDKEHHI W pelnarhb
TPHTOHOMETPUYECKHE YpaBHEHHS

2.3

BemonHsTe npeoOpa3oBaHus UENbIX, PAIIMOHATBHBIX W HPPAlMOHAIBHBIX BBIPAXKEHUH U
pelarh OCHOBHBIE THIBI IENBIX, PAalHOHAJIBHEIX M HPPAUMOHAIBHEIX ypPaBHEHHH H
HEPaBCHCTB

2.4

[IpuMeHSTh ypaBHEHHS W HEPAaBEHCTBA UL PEIICHHUS MaTeMaTHYeCKHX 3a1ad M 3aJay H3
pasIMyYHbIX 00/1acTell HAyKH U PEaIbHON KH3HA

2.5

MOJICH.HPOB&TL peallbHBIE CHTyaluH Ha A3bIKE aJ'I]'CGPBI, COCTaBIATE BBEIPAMKCHHI,
YpaBHEHHA, HEPaBCHCTBA IIO YCJIOBHIO 3aJadd, HCCICIOBATH MOCTPOCHHBIE MOACITH C
HCIIOJIB30BAHHEM allnapara am‘eﬁpbl

®OyHKunAE ¥ rpapHKA

31

OnepupoBaTh MOHATHAMHA: (YHKIHMS, criocoOk! 3ananus QyHKIMH, 00J1acTh OIpeIeIeHus]
M MHOJKECTBO 3HaueHHH QyHKIHH, rpaduk OyHKINH, B3aHMHO 00paTHbIe (QyHKIHH

32

OnepupoBaTb MOHATHAMH: UYETHOCTP H HEUETHOCTh (YHKIMH, HYJIH (QYHKIHH,
POMEXKYTKH 3HaKOIOCTOSHCTBA

3.3

Hcnone3oears rpaduky GYHKIMH 11 peIICHHs ypaBHEHHH

34

CTpoUTh W YMTATh rpadUKd THHEHHON (YHKIMH, KBaIpaTHIHOH (QYHKIHM, CTEICHHOH
(hyHKITMH C LEeTBIM IToKa3aTeaeM

35

Wcnons3osars rpaduxu QYHKIHH 118 KCCIEAOBAaHHS IIPOLECCOB M 3aBUCHMOCTEH IIpH
pelIeHHH 3a/1a4 M3 JpPYyruX ydeGHBIX Ipe[IMETOB M pealbHOM JKM3HH, BBIPAKATH
(hopMyJIaMH 3aBHCHMOCTH MEKY BeIMIHHAMH

Hagana MaTeMaTHYECKOI0 aHalln3a

4.1

OnepHpoBaTh MOHSTHSMHE: MOCJIENOBATENBHOCTh, apH(METHYECKasd M I€OMETpHYecKas
HPOrPECCHI

4.2

OnepupoBaTh MOHATHAME: OECKOHEYHO yObIBarOmas reOMETPUYECKas IPOrPecCrsi, CyMMa
BeckoHeYHO YOLIBAIOIIEH reOMeTPHUECKOH IIPOrPecCHH

4.3

3ajaBaTh NOC/IEI0BATEIEHOCTH Pa3IMIHBIME CIIocobaMu




Hcmonb30Barh CBOMCTBA IIOCIIENOBATENFHOCTEH W MPOTPecCHil A PEmeHHus pealbHbIX

e 3anad MPUKIagHOro Xapakrepa )
5 MHojKecTBa B JOTHKA
5.1 OnepupoBaTh MOHATHAMH: MHOMKECTBO, OTEPAlldM Ha/l MHOKECTBAMHI |
59 HMcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIH annapar il ONMCaHMs PEaTbHbIX MPOLECCOB
U SBJICHHUM, IPH PelIeHuy 3a/1a9 U3 APYTHX y4eOHBIX IPeIMETOB
53 OnepupoBaTh MOHATHSIMH: OIIPE/IENIEHHE, TEOPEMA, CISICTBUE, 0Ka3aTEIbCTBO
11 KJIACC
Kon i
IIpoBepsEeMOoro IIpoBepsieMbie NPeIMETHbIE Pe3y.IbTATEI 0CBOCHHS 0cHOBHO# o6pa3zoBaTeabHOI
DeaTaLTEI | POrpPaMMBI CpeiHero obmero o6pazoBaHus
1 Yncia ¥ BEIYHCIICHUSL
OnepupoBaTh MOHSATHSMH: HATypaJIbHOE, IIEJIO€ YHCIIO; HMCIONb30BATh MPH3HAKH
14 JIETAMOCTH NEJIBIX YMCEN, Pa3jIOKECHUE YHCla Ha IPOCTBIC MHOKHTENH JJIA PEIIeHHS
3a1a4
1.2 OnepHpoBaTh NOHITHEM: CTENEHb C PAlMOHAILHBIM ITOKA3aTEIeM
13 OnepHpoBaTh MOHATHAMHE: JOTapu(M YHCIIA, JECATUIHBIC U HATYPATbHEIE JOrapu(Mbl
2 YpaBHEHHA U HEPABEHCTBA
[IpuMeHATH CBOMCTBA CTENEHH JUIs IpeoOpasOBaHMs BBIPOKEHUH, ONEPUPOBATE
21 [OHATHUSIMH: II0KA3aTeIbHOE YpaBHEHHE M HEPAaBEHCTBO, pPEIIaTh OCHOBHBIC THUIIBI
MOKAa3aTeIbHEIX YPaBHEHUH ¥ HEPABEHCTB
BhImonHATe TpeofpasoBaHys BhIpAKEHHHM, COAEpKAIMHX JIOrapu(Mbl; ONEPUPOBATH
2.2 NOHATUSAMH: JIOrapu()MUYECKOE YPABHEHHWE M HEPABEHCTBO, pPEINATh OCHOBHBIC THIIBI
norapa(GMUYECKUX YpaBHEHHH ¥ HEPABEHCTB
2.3 HaxouTh peleHns IPOCTEHIIUX TPUTOHOMETPUIECKHX HEPABEHCTB
24 OmnepupoBaTth TIOHATHAMH: CHCTEMA JIMHEHHBIX YpaBHEHHUH U €€ pelleHHe; HUCIIOIL30BaTh
CHCTEMY IMHEHHBIX YPABHEHHUHN JUIs PELICHUA NPAaKTHYECKHUX 3a1aq
25 HaxomuTh peleHns MPOCTEHIINX CHCTEM H COBOKYIHOCTEH palliOHANBHBIX YPABHEHHH H
HEpPaBEeHCTB
MonenupoBaTh peanbHBIE CHTYyallHH Ha A3BIKE anreOpel, COCTAaBJIATH BBIPAKCHUA,
2.6 ypaBHEHHs, HEPAaBEHCTBA M CHCTEMBI IIO YCIOBMIO 3a/la4d, MCCIE/I0BAaTh IOCTPOCHHBIE
MOJIEJIM C UCIIO/Ib30BAHUEM arnmapara anredpsl
3 DyHKIUH U rpaduKH
OmnepupoBarh MOHATHAMH: HEPHOAMYECKas (QYHKIHMs, IPOMEKYTKH MOHOTOHHOCTH
3.1 YHKIIHM, TOUKH SKCTpeMyma ()YHKIMH, HanOOIbIIee ¥ HaMMEHbIIee 3HAYEHHs (DYHKIMK
Ha IPOMEKYTKE; UCIIOJIB30BATE UX IS HCCIIEIOBAHNS (DYHKIMH, 3a1aHHOM rpaduKoM
OnepupoBaTh  HOHATHAMH:  rpadHKH  TOKA3aTeTBHOM,  JIOTapU(pMHUYECKOA M
3.2 TpUroHOMeTpuYecknX (QyHKIWi; un300paxkars HMX HA KOOPAMHATHOM IIOCKOCTH H
MCII0JIE30BATH U PEIICHHS YpaBHEHHH H HEPABEHCTB
33 N3obpaxath Ha KOOPIHHATHOH nnocrcoc:'rfl rpauku nvlmeﬁnm ypaBHEHHH H
HCIIOJIB30BATh HX JJIS PEIICHHUS CUCTEMBI JIMHEHHBIX YPaBHEHUH
3.4 Ucnoms3oBate rpaduki GYHKIME A8 HCCIEJ0BAHHS INIPOLECCOB M 3aBHCHMOCTEH H3
JIPYTHX Y4eOHBIX AUCITHILIHH
- Havara MmaTeMaTHYECKOr0 aHaIu3a
41 OnepupoBarh NOHATHSMH:  HempephiBHAs  QYHKIHA, Npou3BOAHAs  (GYHKIUH;
HCIIOJB30BaTh TeOMETPHUCCKHi ¥ (PH3MIecKuii CMBIC/ IPOU3BOAHOM [UIst pEIIeHHs 3a/1ad
42 Haxo[auTh HpPOM3BOJHEIE SJIEMEHTAPHBIX (DYHKIHH, BBYUC/IATH IPOM3BOJHBIE CYMMBI,
IIPOM3BENSHNUS, YACTHOTO (DYHKIMIA
4.3 Mcnonp30Bars [TPOM3BOAHYIO JUIS HMCCIeNOBaHMS (DYyHKIMM HAa MOHOTOHHOCTH H




SKCTPEMYMBI, IPHMEHSATH Pe3yIbTaTH HCCISIOBAHMS K IIOCTPOSHHIO rpaduKoB

Hcnonp3osars MIPOM3BOJMHYIO T HAXOMKICHHSA HAHTYUIICTrO PCIICHHA B IIPpHKIIAIHBIX, B

4 TOM YHCJIE COMHATHHO-9KOHOMAYECKHUX, 3a/la9ax

45 OnepupoBaTh IOHATHSAMHU: NEpBOOOpasHas W HHTErpaji; MOHMMATh IeOMETPHYECKHH H
du3rHecKui CMBICI MHTErpasIa

46 HaxomuTh mepBoo6pasHble 31eMEHTAPHBIX (GyHKIHI, BRIMUCIISTS HHTErpal Mo Gopmyrne
Herotona — Jlefibauna

47 PemraTh npHKIamHbIE 3a4a9H, B TOM YHC/IE CONUATBHO-YKOHOMHYECKOTO H (HU3HYECKOro

XapakTepa, CpeaCcTBaMH MaTeEMaTHYECKOro aHajlisa




MNPOBEPSIEMBIE 3JIEMEHTBI COAEPKAHUSA

) 10 KJIACC _
Kox | IIpoBepseMplii 2J1eMeHT CO/AePKAHHUS
1 | UYnmcna v BEIYHCIICHHUS
PamuoHambHble uHciaa. OOBIKHOBEHHBIE W [eCATHYHBIE JApoOH, NpPOLEHTHI, OeCcKOHEYHbIE
1] | mepuommuecKue npobu. ApudmeTnyeckne ONepari ¢ PalMOHATbHBIMA YHCIaMH, Mpeobpa3oBaHus
YHCIOBBIX BhIpaxenuil. [IpumeHenne apobell M MPONEHTOB Ul PEIIEHMs NMPHKIANHBIX 3a/1a9 M3
pa3IMYHbIX OTpaciel 3HaHW| U pealbHON KU3HU
JleiicTeuTenbHble Yncna. PanuonanbHbe 0 nppamionanmme gucnaa. ApudMmeTHuecKue onepanuu ¢
1.2 | pelicTBuTenbHEIME uYMcnamu. [Ipubmmk€HHBIE BBIYMCIEHHS, NpaBHIa OKPYIIICHHSA, IPHKHIKA H
- OIlEHKa pe3yJIbTaTa BEIUUCICHHH
CreneHp ¢ menpiM mnokazateneM. CrangaprHas ¢opMa 3aldcH  JEHCTBHTEIBHOIO YHCIA.
1.3 | Mcnonp3oBanue moAX0aqmed GOpMEI 3aiCH JEHCTBUTENBHBIX YHCEI JUIS PEINEHHs IPAKTHYECKAX
337189 ¥ Npe/ICTaBIeH s JaHHBIX
14 ApudMeTHUeCKHi KOpeHb HaTypalbHOH creneHH. JleHcTBHS ¢ apmbmemqecmn KOPHAMH
HATypaJIbHOH CTENCHH
15 CuHyC, KOCHHYC ¥ TAQHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTAHI€HC YHCIIOBOTO
apryMeHTa
2 | YpaBHeHHs U HEPABEHCTBA )
2.1 | ToxzmecTBa B TOXKIECTBEHHEIE TpeoOpa3oBaHus )
2.2 | IIpeo6pasoBanie TPUTOHOMETPUYECKUX BhIpakeHHH. OCHOBHBIE TPHIOHOMETPHYIECKHE ti)opmyn:m
2.3 | VpaBHeHwue, KopeHb ypaBHeHHus. HepaBeHCTBO, peleHHe HepaBeHCTBa. MeTo/l HHTEPBAJIOB
2.4 | Pemrenue 1enbIX U JpoOHO-pallHOHANBHBIX YPABHEHUA W HEPABCHCTB
2.5 | Pemenue uppanyoHAIbHBIX yPaBHEHHH W HEPABEHCTB
2.6 | Pemenue TpHrOHOMETPHYECKUX ypaBHEHHM ]
27 [TpuMmeHeHHe ypaBHEHHH M HePABEHCTB K PEIICHHIO MATEMATHYECKHX 3a]a K 3aJay M3 pasHnIHbIX
obmacTeit HayKH M pealbHON JKH3HH )
- 3 | OyHkuuu ¥ rpaguka
3.1 | ®yuxuwms, crocobs 3aaanus Gyskimn. I'padux dynxnuu. Bzanmuo o6paTHble QyHKIHH
39 O6nacTs oOmIpeAeldeHHs H MHOXKecTBO 3HaueHuil ¢(yskumu., Hym dynkunum. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHEIC M HEUETHBIE ()YHKIUH
33 CrenenHas QyHKIMs ¢ HATYpaIbHBIM H I€IbIM TT0Ka3aTeneM. EE cBofictBa u rpadux. CpolicTsa
rpauK KOpHS n-0if CTEEHH
34 TprroHoMeTpHYecKas OKPYXKHOCTB, OINpPENCICHHE TPHTOHOMETPHYECKHX (GYHKIUH HHCIOBOro
aprymMeHTa
4 | Havama MaTeMaTHYECKOTO aHaIH3a
i [TocemoBareIbHOCTH, criocobst 3a1aHus MOCIIeI0BATETBHOCTEH. MoHOTOHHBIE
" | moce10BaTeIbHOCTH
Apupmerrdeckas H TIeoMeTpHYecKas IporpeccHd. beckomeuHo yObIBaiomas TreOMeTpHYecKast
4.2 | mporpeccusi. Cymma GeckoHeuHO yOBIBaromeif reoMeTpudeckoil mporpeccur. @opMmyia CIOKHBIX
IPOIEHTOB. VICII0IB30BaHHiE IPOTrPECCHH IS PEIICHHS PealbHbIX 3a1a4 NIPUKIaIHOr0 Xapakrepa
5 | MHoKecTBa B JIOTHKA ]
MHO0’keCTBO, Ollepallii HaJ MHOKecTBamH. JluarpamMel Ditnepa — Benna. IIpumenenue TeopeTuko-
5.1 | MHOJKECTBEHHOTO arnmapaTa Ul OIIMCaHHUs pPeaIbHBIX IIPOIIECCOB U ABICHHH, IPH PEINCHHUHU 3a1a49 U3
APYTHX Y9eOHBIX MPEIMETOB
5.2 | OnpeneneHue, TeOpEMa, CIEICTBHE, 10KA3aTENBCTBO




11 KIACC

Koa IIpoBepsieMblii 2JIEMEHT COAEPKAHHA
1 Ywucia A BEIYUC/ICHHUS
1.1 HartypasisHble U Ie/ble YUCIIa. [Tpu3Haky JEITMMOCTH LENIbIX YHCET n
Vs s CTerneHb ¢ paliOHATBHBIM IT0Ka3aTeneM. CBOMCTBA CTCICHH
1.3 | Jlorapudm uncna. [leciTHIHBIC U HATYPATbHBIE JIOTAPHPMEL
2 YpaBHEHHS U HEPABEHCTBA
2.1 TIpeo6pa3oBanye BEIPKEHHH, COAEPKAITIX JIOTapi(Mbl
2.2 ITpeoGpa3zoBaHe BEIPAKEHUH, COACPIKAIIHX CTEIICHHU ¢ PallHOHAIBLHEIM II0Ka3aTe/IeM
2.3 ITpuMepbl TPUTOHOMETPHYECKHX HEPABEHCTB
24 ITokasaTeTbHEIE yPABHEHHS H HEPAaBEHCTBA
2.5 Jlorapu()MHYECKHEC YPABHCHUS U HEPABEHCTBA
26 CucreMbl UJ'IHHeleBD( ypaBHeHmit. PelleHne NPUKIANHBIX 33724 C MOMOIIBIO CHCTEMBI JHHEHHBIX
_ ypaBHEHHH
2.7 CHCTEMBI H COBOKYITHOCTH PalliOHATBHEIX YPABHEHHH U HEPABEHCTB
738 IIpiMeHeHHe ypaBHEHHH, CHCTEM M HEPABEHCTB K PEINCHHIO MaTeMaTHYeCKHX 3alad U 3ajiadq U3
pa3MYHBIX 001acTel HAYKH M PeaIbHOW JKH3HA
3 OyHKuHH U rpaduky
3.1 Oyuknus. [lepuogudeckue (yHkmuu. [IPOMEXYTKH MOHOTOHHOCTH (YHKIIHH. MaxkcuMyMBl H
' MuHEMYMBI Gyrknun. HauGonpinee 1 HauMeHbIIee 3HaUeHue (HyHKIHY HA TIPOMEKYTKE
3.2 TpurosomeTpryeckie QYHKINH, KX CBOMCTBA U rpaduKy
33 ITokazatenbHas # jorapud)Mudeckas GYHKIIHH, HX CBOHCTBA U rpaguky
3.4 Wcnonb3oBanne rpadukos GyHKIHHN VA PEIICHAS YPABHEHUH U THHCHHBIX CHCTEM
3.5 Wcnons3oBanne rpagukoB (yHKIH U HCCIEIOBAHHS MPOLNECCOB W 3aBHCHMOCTCH, KOTOphIE
B BO3HHKAIOT IIPH PEUICHHH 3a1a4d H3 APYTHX Y4eOHBIX NPSAMETOB H PEATbHON KU3HHA
= Hauasia MaTeMaTH4eCKOTO aHalK3a
4.1 HenpepsiBHbIe (yHKIEHA. MeTo]I HHTEPBATIOB JUIA PEIICHNH HEPAaBEHCTB
4.2 IIpou3BoaHas Gynkimy. [eomerpraeckuil 1 GU3MIECKAN CMBICI IPOU3BOJHOH
43 [IpoM3BONHBIE JNEMEHTAapHBIX (yHKIHHA. @OpPMyNbl HAXOXKICHHS MPOH3BOITHOH — CyMMEL,
IPOM3BEIEHMS M YACTHOTO DYHKIIHH
A [IpuMeHeHHE NPOM3BOJHOM K MCCIIENOBAHMIO (YHKIMA HA MOHOTOHHOCTE M 9KCTPEMYMBL.
' Haxoxaenre HanbobIIero H HAHMEHBIIEro 3Ha9eHH (YHKIIHH Ha OTPe3Ke
45 [IpuMeHeHNe MPOU3BOAHON Vi1 HAXOXKACHHUS HAuTyIIero pellleHysl B NPUKIAJHEIX 3a/a4ax, JULi
OIpe/Ie/IeHHst CKOPOCTH TPOIECCa, 3a1aHHOTO GOpMYJION MK rpadHKOM
4.6 TITepsoobpasuas. Tabmwna nepBooOpasHbIX
47 Huterpan, ero reoMeTpudeckHil M (usmueckuil cMbICI. BRIYHCICHHME HHTErpana Io bopmyie

HeroTona — Jle#buuna




IPOBEPSIEMBIE HA EI'D IIO MATEMATHKE TPEBOBAHHSI K
PE3YJBTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJBHOM

IMPOT'PAMMBI CPEJTHET'O OBIIEI'O OBPA30BAHHSI

Ko &

- :;lse R IIposepsiembie TpeboBaHHSA K MPeAMETHBIM Pe3y/AbTATAM 0CBOEHHS 0CHOBHOMH
DOBeR 00pa3oBaTe/IbHOIl MPOrpaMMBeI cpe/iHero odmero o6pa3oBanus

TpeboBaHus o -

Brnagenve MeromamH  [OKa3aTENbCTB, @IMOPUTMAMH  pELICHHWs  3aJad4; YMEHHE
dbopMyIUpOBaTE U ONEPHPOBATE MOHATHIMH: OIpe/IeleHHe, akCHOMa, TeopeMa, CIIe/ICTBHE,
CBOMCTBO, IPU3HAK, A0Ka3aTEIbCTBO, PABHOCHJIBHBIC (OPMYJIHPOBKH, NPHMEHATH HX;
yMeHHE (OPMYIHpOBaTh OOpaTHOE M IMPOTHBOMOJIOKHOE YTBEP)KICHHE, [PUBOIHTH
IIPEMEPH] ¥ KOHTPIPAMEPEI, HCIIOJIB30BATh METO/] MaTEMaTHYECKOH HHIYKIIUH; IPOBOIHTE
JIOKa3aTeNbHbIE PACCYKICHUA TIPH PEIIEHUN 337124, OLEeHHBATh JIOTHUECKYIO TPaBHIIBHOCTE
paccyKIeHHH; YMEHHE ONEPHPOBATH MOHATHAME: MHOJKECTBO, IOAMHOYKECTBO, ONEPAIlHA
HaJ MHOXXECTBAMM; YMEHHE HCIIOIE30BATL TEOPETHKO-MHOKECTBEHHEIM anmapar s
OITFCAHUS PEATHHBIX IPOIECCOB U ABIEHUH M IIPH pelleHHH 33184, B TOM YHCIIe U3 APYTUX
yueOHBIX IpPEIMETOB; YMECHHE OIEpHpOBaTh NMOHATHAMH: rpad, cBi3HELI rpad, mepeso,
UK, rpad HA IUIOCKOCTH; YMEHHME 3aJaBaTh M ONMCHIBATH TIpadbl pa3IAYHBIMH
crioco0aMu; HCTIOIB30BAaTh Mpadbl IPH peleHuH: 3a1a9

VYMeH#e OIepHpoBaTh MOHATHSME: HAaTypaJbHOE HWHCIIO, IEN0e YHCIIO, CTENEHb ¢ LENBIM
roKasareneM, KOpeHb HaTypalbHOH CTEeleHH, CTeNeHb C pallHOHAIBHBIM IIOKa3aTeseM,
CTENEHb ¢ JCHCTBHTENBHBIM IIOKa3aTeleM, JorapudM 4ucna, CHHYC, KOCHHYC M TaHICHC
IIPOH3BOJILHOTO YHCIIA, OCTATOK MO MOIYIIO, PAalHOHATBHOE YHUCIIO, HPpPalOHATBHOE
YHCIIO, MHOMXECTBA HATYPAJBHBIX, IENBIX, pPalHOHANBHBIX, MNEeHCTBUTENBHBIX YHCE,;
YMEHHE HCIIONBE30BAaTh IIPU3HAKK JEMHMOCTH, HaWMEHBbIIMHA OOImMH JemuTens |
HauMeHbInee o0Iee KpaTHOe, alropuT™M EBKIMIA NpH PEHICHWH 3ajad; 3HaKOMCTBO C
Pa3IMYHBIME IIO3MIHOHHBEIME CHCTEMaMM CUHC/ICHHS; YMEHHE BBIIOJHATHL BEIYHCIICHHE
3HaYeHUH ¥ peoOpa3oBaHus BEIPAXKCHHH CO CTENEHAMHE M TorapudMamu, npeobpazoBaHus
TpoOHO-PAIHOHATBLHEIX BBIpa)KEHUH; yMEHHE ONEPHPOBATH [OHSTHIMH:
[OC/IEOBATEILHOCTE, apH(MeTHyecKas IPOrpecCHs, TIeOMETpHUYEcKas IPOrPeccHs,
Becxomeuno  yOwIBalommas — reoMeTpHdeckas — IOpOIpECCHs; yMeHHe 3371aBaTh
[OC/IEIOBATELHOCTH, B TOM 4YHCIE C IIOMOINBI0 PEeKYpPpeHTHBIX GopMmyn; yMeHHE
OIEPHPOBATh MOHATHSAMHU: KOMIIIEKCHOE YHCIO, CONPSUKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOIYJNbF M apryMeHT KOMIUIEKCHOro uucia, (opMma 3alHCH KOMIUIEKCHBIX YHCEIN
(reoMeTpuyecKas, TPHIOHOMETpHYecKas MW anrebpawdeckas), YMETb IIPOH3BOJIHTE
apu(METHYECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIaMH; [PHBOOUTL IIPUMEPHI
HCIIONIE30BAHUA KOMIUIEKCHBIX YHCEN; OIepUMpoBaTh MOHATHAMH: MaTpHua 2x2 u 3X3,
OIIpEIEIATEIb MATPHIBI, F€OMETPHUYECKHUIT CMBICI OIPEIeTUTES

VYMeHHe oOnepHpoBaTh NOHATHSAMH: pallMOHAILHBIC, MpPpallHOHAILHEIE, TOKa3aTeIbHEIE,
CTeleHHBlE, JorapupmMuyeckue, TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPABEHCTBA, HX
CHCTEMBI; yMEHHE OIEPHUPOBATH IIOHATHIMHE: TOXKAECTBO, TOKIECTBEHHOE TpeodpasoBaniue,
ypaBHEHHEe, HepaBeHCTBO, CHCTEMA YPaBHEHHI M HEPABEHCTB, PABHOCHIILHOCTE YPaBHEHHH,
HEPAaBEHCTB M CHCTEM; YMEHHME pellaTh YpaBHEHHS, HEPABEHCTBA M CUCTEMBI C MOMONIBIO
pasnuuYHBIX NPUEMOB; pEIIaTh ypPaBHEHWs, HEPAaBEHCTBA H CHCTEMBI C IapaMeTpOM,
[IPUMEHATh YPAaBHEHHUS, HEPABEHCTBA, X CHCTEMBI Ul PEIICHUA MAaTEMATHYECKHAX 3a1a4 U
3a/1a4 U3 pa3aIuyuHbIX o01acTelt HAYKH U peabHOM JKU3HH

VMeHHe OmnepupoBaTh MNOHATHAMH: G(yHKIMSA, 4YETHOCTE (YHKIMH, NEPHOTHYHOCTD |
| pyHKIMH, OrpaHUYEHHOCTH (YHKIUM, MOHOTOHHOCTH (DYHKIMH, 3KCTPeMyM (YyHKIIHH,
| HaubonbIIee ¥ HaUMEHBIIee 3HaYeH s QYHKIHM HA IPOMEXKYTKE, HEIpephIBHASA GyHKIHS,
ACUMITOTEI rpaduKa (yHKIHH, TIepBas X BTOpas POH3BOHAS (yHKITHMH, TeOMETPHYECKHH
U (u3MYecKHi CMBICT NPOM3BOJHOHN, NepBOOOpa3Hasd, ONpPENEIEHHBIA HHTETPAN; YMEHHE
HAXOMUTHb ACUMNTOTHI rpadpuka (YHKIMH; YMEHHE BBIYMCIATH IPOH3BOJAHBEIE CYMMBEI,
NPOM3BEACHHA, YACTHOTO M KOMITO3HIMH (QYHKIMH, HAXOQUTh YPaBHEHHE KacaTEIbHOH K
rpaduky (GYHKIMH; YMEHHE HAXOIUTh [IPOH3BOAHBIC 3IIEMEHTAPHBIX (GYHKUHH, yMeHHE

HCIIONIE30BATh MPOH3BOJHYIO JUIS HCCIENOBAaHMS (YHKIMH, HAXOMUTh HaubOoibIIME H




HaUMeHbIIHE 3HAUCHHs (YHKIHUH; CTPOUTh TpadMKH MHOTOWICHOB C HCIOJIB30BAHHEM
armapata MaTEMATHYeCKOro aHalW3a; [PUMEHSTh MPOM3BOMHYIO JUL HAXOXICHUA
HAWIYYIIEro pelleHAs B NPUKIAJHBIX, B TOM WYHCIE CONHMAIBHO-3KOHOMAYCCKHX U
dusMyeckux 3ajayax; HAXO[MTH IUIOMANE W O0BEMBI (QHUIYp C TMOMOMIBIO HHTEIpana;
IIPUBOJIMTE TPEMEPEI MATEMATHIECKOTO MOZESTHPOBAHMS C IOMOIIBIO nudepeHIHaTbHBIX
ypaBHEHU

VMeHHe ONepHpOBATh MOHATHSME: rpa@uk (yHKuuH, obparHas (QYHKIMS, KOMIIO3HIAS
dyHKumH, wHeimas QyHKOEA, KBagparndHas (YHKUES, palMOHATBHAS byHKIHs,
cTereHHas (GYHKIHsA, TPHTOHOMETpHYecKHe (QYHKIHH, O0OpaTHblC TPHIOHOMETPHYCCKHE
dysxmEy, nokasarenbHas MW jorapudMmueckas (GYHKINH; yMCHHE CTPOHThH rpaduku
W3ydeHHBIX (YHKUHH, BBIIOTHATE NpeoGpasoanus rpaukos (yHKIMH, HCIIONB30BATH
rpadMKA Ul W3YYEHWS MPOIECCOB H 3aBACHMOCTCH, NIPH PCHICHWH 3aiad M3 APYTHX
y4eGHBIX NPEIMETOB M 3a/ad U3 PeabHOM JKU3HM; BBIpaXaTh GOpMyIaMH 3aBHCHMOCTH
MEKAY BEIMYMHAMM; WCIOJNB30BATH CBOMCTBA M TpaduKM (YHKIWME IS peIICHHS
ypaBHEHWM, HEPaBEHCTB M 33jad C [apaMeTpaMu; H300paxaTe HA KOODJAMHATHOH
IUTOCKOCTH MHOYKECTBA pellleHH ypaBHEHHH, HEPABSHCTB U HX CHCTEM

YMeHHe peliaTh TeKCTOBBIE 3aladd Pa3HBIX THIIOB (B TOM 9HC/IC HA MPOLCHTHI, JOIH H
yacTH, HA JBWKCHHE, pabOTy, CTOMMOCTH TOBApOB H YCIIYT, HAJIOTH, 3a1a4d u3 00nactd
yIIpaBICHHS IHYHBIMA ¥ CEMEHHBIMM (MHAHCAMH); COCTABIATH BHIDAKEHHS, yPABHEHHS,
HEPaBEHCTBA M MX CHCTEMBI 110 YCIIOBHIO 3a/[@4H, HCCIIEA0BATH IIOIYUCHHOE PEIICHHE H
OIIEHMBATH NPABIONOI00HOCTE PE3y/IbTATOB; YMEHME MOJICIMPOBATh PEAbHBIC CHTYAI[HH
Ha S3BIKE MaTeMAaTHKH, COCTABIIITH BHIpA’KEHHs, YPAaBHEHHS, HEPABEHCTBA U HUX CHCTEMEI
IO YC/IOBHIO 3a1add, HCCIe0BaTh IIOCTPOCHHBIC MOZENM C HCIOIBE30BAHHMEM armapara
are6Gphl, AHTEPIPETHPOBATD OJIYYCHHBIH Pe3ysbTar

VMeHHE OIepHpoBaTh NOHATHSME: CpEeAHee apHMETHUeCKoe, Me[HaHa, HauOoNbIIee U
HAMMeHBIIee 3HAYECHHS, Pa3Max, UCIIEPCHs, CTAHapTHOE OTKIOHEHHE YHCI0BOr0 Habopa;
yMEHHE W3BJIEKaTh, MHTEPIPETHPOBATs HHQOPMAIMIO, NMPEACTABICHHYI0 B TaOIHIax, Ha
qMarpaMmax, rpapEKax, OTPaKAIOIIYK CBONCTBA DPEANBHBIX IPOLECCOB H SBICHUM;
npefcTaBiATh MHQOPMAIMIO C MOMOMmBIO TaONHI M JMarpamMm; HCCIeA0Barh
CTATHCTHYECKHE MAHHBIE, B TOM 4YHCJIE C NPHMEHEHHEM TIpadHYecKHX METOJIO0B H
JIEKTPOHHBIX CPE/ICTB; rpadHIecKn HCCIEN0BaTh COBMECTHEIC HAONIONEHHMs C IOMOIIBIO
JIAArPAMM pacCEMBaHUs U THHEHHOH PErpecCHH

VMeHHe ONepHpoBaTh MOHATHAMHE: CIy4aiiHbIi ONBIT M CIly4aiiHOe COOBITHE, BEPOSATHOCTD
ciydaifHoro coGBITHS; YMEHHE BBIYHCILATH BEPOATHOCTh ¢ HCIIONB30BAHUEM IpaduuecKux
METOJIOB; IPUMEHSATH (POPMYJIBI CITOXKEHHS M YMHOKEHHS BEPOATHOCTEH, (hopMyITy HOITHOH
BepoATHOCTH, (opMyiny BepHymm, xomOumatopHble (axTbl H (GOPMYIBL OLEHHBATH
BEpOATHOCTH pEalbHBIX COOBITHM; yMEGHHE ONEPHPOBATh TOHSTHSAMHU: CIydaHHas
BEIWYMHA, pACIpE/ICICHHE BEPOATHOCTEH, MaTeMaTH4ecKoe OXHIAHHe, IUCICPCHA H
CTaHJAPTHOE OTKIOHEHWe CIyJalHOW BeIWYMHBI, QYHKIHH PaclpeleICHus ¥ INIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeIbHOT0 ¥ HOPMATLHOTO pactpe/ielleHiii; YMEeHHEe HCIIOJB30BaTh
CBOMCTBA M3YYCHHBIX Daclpe/eieHd# Ul pelieHus 3ajad; 3HAKOMCTBO C IIOHATHAMH:
3aKOH OOJNBIIMX 4YHCEN, METOABl BBIOOPOYHBIX HCCICIOBAHMH; YMEHHE IPHBOIUTH
NPHMEPHI TPOSBJIEHHA 3aK0Ha GONBIIMX 9HCeNT B NPHPOIHEIX U OOIMECTBEHHBIX ABIECHUAX;
YMEHHE ONEPHpOBATh MOHSATHSIMH: COUYCTAaHME, NEPECTAHOBKA, YHCIO COYCTAHHH, THCIIO
TlepecTaHoBOK; OuHOM HBIOTOHA; YMEHHE IIPUMEHATh KoMOMHATOpHBIC (aKTel H
DACCY)KIEHUS [Uis pelleHHs 3a]ad; OLEHHWBATh BEPOATHOCTH PEANbHBIX COOBITHH;
COCTABJIATH BEPOATHOCTHYIO MOJIENb H HHTEPIIPETHPOBATh NOJyYEHHbIA pe3ybTaT

VMmenue OnepupoBaTh NMOHATHAMH: TOYKA, MpsAMas, IIOCKOCTh, IPOCTPAaHCTBO, OTPE30K,
Jyd, BeNMYAHA YIia, IUIOCKMH yroi, JBYTpaHHBIH Yroi, TpEXTpaHHBIA  YTOJ,
CKpeIUBaloIecs MpsMble, IapalIelbHOCTh W IMCPHCHIUKYIAPHOCTE IPAMBIX H
[JIOCKOCTEH, Yol MEXTy MPSAMBIMH, YTOJ MEXKIY NPSMOH U IUIOCKOCTBIO, YIONl MEKIY
[UIOCKOCTSIMM, DPAacCTOSIHHE OT TOYKM JI0 IUIOCKOCTH, PAacCTOSHHE MEXAY NIpAMBIMH,
paccTosHuEe MEX/Iy IVIOCKOCTAMH; YMCHHE HCIIONB30BaTh IIPH PEIICHHHA 3a7a9 H3yICHHBIC
(baKTEl B TEOPEMBI ILIAHMMETPHH; YMECHHE OLEHHBATH pasMephl 00OBEKTOB OKPYKAIOMETro




MHpa, CTPOHTH MaTreMaTH4YeCcKHE MOJCIH C IIOMOINBH) TC€OMETPHYECKHX HOHATHH H
BEJIMYHH, pElIaTh CBA3aHHBIC C HUIMH NIPaKTHYCCKHUE 3aa9u
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YMeHHEe ONepUpoBaTh MOHATHAMH: IUIOMANb (GUryphl, 00BEM (HIrypBl, MHOrOrpaHHHUK,
NpaBUIIBHBI MHOTOIDAaHHHK, CEYCHHWE MHOTOTPaHHWKA, Ky0, IapajiesienuIlel, MpU3Ma,
nupaMuja, GHrypa M NMOBEPXHOCTh BpAIEHWs, ITWIMHApP, KOHYC, map, chepa, Iiomams
cepsl, TUIOmMAaE MOBEPXHOCTH MHpAMHUBI, IMPU3MEL, KOHyca, LHIHHApa, o0BEM Kyba,
NPSMOYTOJIBHOTO TapajUleNeNuIena, NUPaMHAbL, NPH3MBL, I[WIHHApPA, KOHYca, Imapa,
pa3BEpTKa IIOBEPXHOCTH, CEYECHUS KOHyca M IHIMHApA, MapaUle/ibHBlE OCH WM
OCHOBAHHMIO, CEUCHHE IIapa, IIOCKOCTh, Kacalomascs cdepsl, MATHHAPA, KOHYCa; YMEHHE
CTPOHTH CEUYCHHE MHOTOIpaHHHKA, H300paXxkaTh MHOTOTPAHHHKH, QHUIYPEI M TOBEPXHOCTH
BpAlllCHHs, HX CCUCHMsA, B TOM HHCIE C IIOMOIIBIO 3JEKTPOHHBIX CPEICTB; YMEHHE
NPHMEHSTh CBOMCTBA TIeOMETPUYEeCKHX (uryp, camocTosTeENEHO —(OPMYTHPOBATE
OnpeJeNe s H3yuyaeMbIX (UIYp, BBIABHTaTh THIOTE3BI O CBOMCTBAX M IpH3HAKAX
reoMeTpuyeckux Guryp, OOOCHOBEIBAaTH WM OIpPOBEPraTb HX; YMEHHE IPOBOIUTH
Knaccuukaimyo  GUryp 1[0 pasiMYHBIM  IIPU3HAKAM, BEIIOIHSTE  HEOOXOIHMBIE
JIOTIONTHUTEIIBHEIE TIOCTPOCHUS
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YMeHHe OnepHpoBaTh NMOHATHSIMHU: JBHXKEHHE B IPOCTPAHCTBE, NapaUlelbHBIH IepeHoc,
CHMMETpHsl Ha IUIOCKOCTH M B IIPOCTPaHCTBE, IIOBOPOT, HpeoOpazoBaHWe momo0ms,
nopo0HBIE QUTYPHI; YMEHHE PacllO3HABaTh PaBHBIE M MOA00HBIE (DUIYPHI, B TOM YHCIE B
OPHUPOZE, HCKYCCTBE, apXUTEKType; HCIIOJb30BaTh IEOMETPUYECKHE OTHOIIEHUS IpH
peIIeHMH 3afad; HaXOIUTh TE€OMETPUUECKHE BEIHYMHBI ([UIMHA, YTOJ, IJIOMEAns, 00BEM)
IIPH PEIICHHH 3aZad M3 APYTruX Y4eOHBIX NpEIMETOB M M3 PEalbHOM JKU3HU; YMEHHE
BEIUHCIIATE TEOMETPHUECKHE BEMWYHWHBI (JTHHA, YrOJ, IUIomaab, OOBEM, ILIOMAb
MIOBEPXHOCTH), HCMONB3Yys H3yueHHBIE (OPMYIBI M METOABL, B TOM YHCIE: ILIOIIAIbL
NOBEPXHOCTH MHPaMHIBI, TPU3MBI, KOHyca, MHJIMHApA, omams chepbl; o0béM Kyba,
IPSIMOYTOJIBHOT0 NapasuIeICIUIe1a, TMpaMy Ik, TPU3MEIL, IHJIMH/Ipa, KOHYCa, I1apa; YMEHHE
HaXOIUTh OTHOLIEHHE 06BEMOB 1OI00HBIX GHTYp
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VYMeHHe oOomepupoBaTh MOHATHSIMHU: IIPSAMOYTOJIbHAs CHCTEMa KOODAMHAT, BEKTOD,
KOOpPIUHATHEI TOYKH, KOOPAUHATHI BEKTOpPa, CyMMa BEKTOPOB, ITPOM3BEJIEHUE BEKTOpa Ha
9HCIIO, pa3NoKeHHEe BekTopa no Oasdcy, CKalipHOE [POH3BEICHHE, BEKTOPHOE
MPOM3BEACHUE, YITOJl MEXIY BEKTOpaMH, YMEHHE WCIOIb30BaTh BEKTOPHBI H
KOODIMHATHBIH METOJ Ui pelleHHs IeOMEeTPHYECKHX 3alad M 3ajad JpyTHX y4eOHBIX
MPEIMETOB
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YMenue BBIOMpaTh MOAXOMIIMHA METOM JUIA PEINEeHHs 3allaud; OHMMaHHWE 3HAYMMOCTH
MaTeMaTHKH B M3YYEHHH IPHPOJHBIX W OOMIECTBEHHEBIX MpPOIECCOB M ABICHHH; YMEHHE |
pacmo3HaBaTh IIPOSBIEHHME 3aKOHOB MaTeMaTHKM B MCKYCCTBE, YMEHHE IIPHBOJHUTH
IPHMEPEI MATEMATHYECKUX OTKPBITHH POCCHUCKOH M MHPOBOHM MareMaTH4eCKOW HAYKH




MEPEYEHB DJIEMEHTOB COAEPKAHWS, IPOBEPAEMBIX HA EI'J

IO MATEMATHUKE
Kon IIpoBepseMbIH JJIEMEHT COAEPKAHUA
1 Yucna ¥ BEIYHCIICHHS
1.1 | HarypausHble u rensle qucia. [IpH3HaKH AETUMOCTH IIEIIbIX THCeI
19 PanuoHanbHble udcia, OOBIKHOBEHHBIE M JSCATHYHBIE JpoOM, IPOLEHTEl, OECKOHEYHBIE
MEPHOIHIECKUE APOOH
13 Apmbme'rancmﬂ KOpEeHb HaTypalbHOH cTemeHH. JleHcTBuA ¢ apuMETHYECKAMH KOPHAME
HATypaJIbHON CTEIIEHH
1.4 | Cremens c uensmM mokasatesieM. CTeIeHb ¢ pallMOHAIBHBIM HoKasaTeaeM, CBoHcTBa CTENEHH
15 CuHyc, KOCHHYC ¥ TAHTEHC YHCIIOBOrO aprymeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTC
aprymeHTa
1.6 | Jlorapudm urcna. JlecATHUHBIE H HATYPAILHEIE JIOrapAPMBbI B
17 JlelicTBUTENbHEIE  4MCTa. ApU(METHYECKHE  OIEpalud ¢ JICHCTBHUTEIBHBIMH  HHCIAMH
TTpuGukEHHbIE BEIMUCICHIS, IPABAJIA OKPYTJICHHS, IPUKH/IKA U OLEHKA Pe3yJIbTaTa BEIMHCICHUH
1.8 | IIpeobpaszoBanne BEIpaXKEHUA
1.9 | KommuiekcHbIe 9ucna
2 Y paBHEHHA B HEPABEHCTBA
2.1 | lensie u npobHO-panmOHANBHEIE YPABHEHHS
2.2 | UppanHoHaIbHbIE YPaBHEHHS
2.3 | TpurosomerpH4YecKue ypaBHCHH
2.4 | ITokasareapHble M JOrapHPMUYECKUE YPaBHEHHS
2.5 | llensle u qpobHO-pallMOHAILHEIE HEPABEHCTBA
2.6 | MppanuoHajibHBIE HEPABEHCTBA
2.7 | IlokasaTenbHble W JorapupMUUeCKHe HEPABEHCTBA
2.8 | TpuroHOMETpHYECKUE HEPABEHCTRA
2.9 | CHcTeMbI H COBOKYTTHOCTH YPABHEHHH W HEPABCHCTB
2.10 | YpaBHeHHUs, HEPABEHCTBA U CHCTEMBI C TAapaMeTpaMu
2.11 | Marpsua cHcTeMbl IHHEHHBIX ypaBHeHHH. OnpefenuTe)b MaTPHLIb]
| 3 OYHKIUH U rpaduKa
' 31 @yHKIHS, cnoco6r! 3ananus Gyukunn. [paduk Gyskmun. Bsaumvuo obparasie Qynkuma. YéTabe ¥
neuétsle pynxiuu. [Tepuoauyeckue GyHKIUH _
OGnacts ONpeNelNeHHs W MHOXKecTBO 3HadeHudt Gyskmum. Hymd ¢ysxoun.  IIpomexyTk
3.2 | 3maxomocTosHCTBA. IIpOMEXYTKH MOHOTOHHOCTH (yHKIMH. MakCAMyMBI U MHHUMYMBI (byHKIAA
HauGornblnee 1 HanMeHbLIeE 3HaYeHAe QYBKIIUH HA TIPOMENYTKE -
33 Crenennas (yHKIHS ¢ HATYPAIBHBIM H IeIBIM TokasatesneM. EE cpolictBa u rpaduk. CaoiicTsa 1
| rpayHK KOpHs n-0# CTENEeHH o
3.4 | TpuroHoMeTpHuecKuie (pyHKIIHH, HX CBOMCTBA U rpapuku
3.5 | [NokasarenbHas H jorapudMudeckas QYHKI[UH, HX CBOHCTBA H rpaduKy
3.6 | Touxu paspsisa. AcumnToTH rpadukoB dyskmuit. CBolicTa GyHKIMH, HEMPEPLIBHEIX HA OTPE3KE
3.7 | [locnemoBareIbHOCTH, CIIOCOOBI 3a/TaHus TIOCHIe0BaTEIbHOCTEH
3.8 | Apudmernyeckas u reoMeTpuyeckas mporpeccur. Popmyna CI0KHBIX MPOLCHTOB o
4 Hauaja MaTeMaTH4ecKoro aHam3a
4.1 | Ilpomssomnas GyHkiu. [IpoH3BOIHBIE SIEMEHTAPHEIX byHKITHA
42 [IpuMeHeHNE NPOM3BOJHOH K HCCIENOBAHHIO (yHKIMH Ha MOHOTOHHOCTB H 3KCTPEMYMB!

Haxosk/ieHie HanOoBIIero H HaWMEHBITEero 3Ha4eHus (PYHKIUN Ha OTPE3Ke




4.3 | IlepooOpasHas. MiHTerpan
5 MmosecTBa U JIOTHKA
5.1 | MHOXeCTBO, Ollepally Haj MHOXecTBaMu. Jluarpammel Oisiepa — Benna
5.2 | Jloruka
6 BeposTHOCTD H CTaTHCTHKA
6.1 | OmmcarenbHas CTaTUCTUKA
6.2 | BeposTHOCTH
6.3 | KomGunatoprka B
7 ['eomerpus
7.1 | Ourypsl Ha IIOCKOCTH
7.2 | IlpsmBle | MI0CKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHEKH
7.4 | Tena ¥ moBepXHOCTH BpAIICHHUS o
7.5 | KoopmuHaTsl ¥ BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIbBHOI'O TIPOLONECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHHUKA

« Maremaruka: anrebpa ¥ Hadajla MaTeéMaTUYECKOro aHajlu3a, FreOMETpHs.
Anrebpa W Havana Maremarudeckoro anHammsa. 10-11 kmace. Anmmmosn IILA.,
Komsrua ¥0.M., TxaueBa M.B. u n1p. Axunoneproe obmectBo «M3maTenscTBo
«[IpocBenienne».

METOAUYECKHE MATEPUAJIBI VIS YUUTEJISA

1. M.B. Tkauesa, H.E. ®enopoBa «M3yyenue anreOpsl W Haydana
maremarhdeckoro axammsza. 10 xmace». Kawra g ygurens. — M.
[Tpocsemenue, 2020.

2. M.B. TkaueBa « Anrebpa W Hadala MaTeMaTH4YeCKOr0 aHaIu3a.
Tematuueckue TecTsl. 11 knace : 6a3oBbiii u mpodwui. yposuau / M.B. Tkauesa.
— M.: Ilpocsemenue, 2020.- 64 c.: ui.

3. M.B. Tkauea, H.E. ®epmopoBa «l3yueHue anreOpsl ¥ Hadaia
MaremaTHyeckoro adanmmsa. 11 xmacc». Keura g yudmrens. — M.
[Ipocsemenue, 2020.
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