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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JIJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHHUE 00YJatOIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M [JPYrMX JIUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (GOpMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VY4eOHbIil Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEITHOTO OBJa/IeHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TE€HICHIINN
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH >KM3HM, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJb30BAaTh WX I JalbHEUIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJreOpbl U MAaTEMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAyKTUBHO, UCIOJIb30BaTh 0000LIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue u
aHaJIoOTHIo0, GOpMHUpPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome u3yuenuss ydeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOyyarolmuyecsi TMOJy4aloT HOBBIM ONBIT pelleHHs NPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEPIpETalud MOJy4YEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEW B MpPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peann3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (OPMUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CIIEYIOIIME COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucina U BbUUCICHUS», «DYHKIMM U
rpadukmny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmzay, «MHOXKECTBA U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JTMHUY U3Yy4al0TCs Ha MPOTSHXKEHUH JIBYX
JeT 00y4eHusl Ha ypOBHE cpeliHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTIONIHSAS YT Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMH Te€MaMM U pazzaenamu. [laHHbIM ydyeOHBI Kypc sBIseTcs
MHTETPaTUBHBIM, TOCKOJbKY OObequHSEeT B cebe colepikaHne HECKOJIbKMX MaTeMaTHYeCKHUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHaIN3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas Joruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIAJEBalOT BCE Ooee
MIMPOKMM MaTEeMAaTHYECKUM  almapaToM, Yy HHX I[OCJEI0BaTelIbHO (OpMHUpPYETCS U
COBEPILECHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUUYECKYIO MOJIETb PEabHON CUTYallH, TPUMEHSTh
3HAHHUA, TIOJYYEHHbIE MpPU H3YYEHUH Y4eOHOro Kypca, Ui PELICHUS CaMOCTOSITEIIbHO
c(hOopMyIIMPOBAHHON MaTEeMaTUYECKOW 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOANYeCKast TUHUS «HKca 1 BBIYUCIICHUS» 3aBepiIaeT (OpMUPOBAHUE
HABBIKOB HCITOJIb30BAHUA JIEUCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmero oopazoBanus 0co00e BHUMaHUE YICISICTCS
(OopMHPOBAaHNIO HABBIKOB PAIlMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (OpPM 3amHMCH YHUCIa, yYMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
quceNn JONOJHSIOTCS MHOMECTBOM KOMIUIEKCHBIX Yucell. B KaXaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(UYecKue 3aJa4d U ONepalu: ACJICHUE Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra UCIOJIb3yeMbIX YHCET W 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX NPHUMEHEHHS Ui PEHICHUS
pa3IMYHBIX 3371a4 (popMHUpyeTcs MpeAcTaBIeHNE O AMHCTBE MaTEMaTHKY KaK HAYKU U €€ poJid B
MOCTPOCHUU MOJIEJIEH pealbHOTO MHPA, IIUPOKO UCTIOIB3YIOTCS 0000IICHHE U KOHKPETH3AIHA.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peallM3yeTcs Ha MPOTSHKEHWH BCETro OOy4YeHHs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
cojepxkammx napamerpsl. [loiydeHHBIE YMEHHS MIMPOKO HCIOJB3YIOTCS NPU HCCIEIOBAHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUH (yHKUMU. J[aHHas coleprkaTenabHas JIMHUS BKIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
palMoHATBFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKKe BBIPAKCHUH,
coJepXkalx creneHu M Jorapudmel. braromaps u3yueHuro anreOpandeckoro Matepuala
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOrO0 U aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (JOPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CHMBOJIBLHBIMU
dbopmaMu, TIpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/IC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxaTenpHO-MeToAMYecKast TUHUS «DYHKIUU U TpaQuKM» TECHO TEPEIIeTaeTCcsl C
JIPYTUMH JIMHASIMHA Y9e0HOTO Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEIHHOCTD
u3ydeHus: Martepuana. V3yueHwe CTelneHHOW, TIOKa3aTelbHOH, Jorapugmuyeckod u
TPUTOHOMETPUUYECKUX (DYHKIIMI, UX CBOMCTB U rpa)KOB, UCIIOIb30BaHUE GYHKLUH IS peLICHUS
3aj1a4d U3 IPYTUX YIeOHBIX MTPEIMETOB M PEaTbHOM JKU3HU TECHO CBSA3aHO KaK C MATEMaTHUECKUM
aHAJTM30M, TaK U C PEIICHHEM YpaBHEHHIA 1 HEpaBeHCTB. [Ipu ATOM O0JbIII0e BHUMAaHHE YIEISIETCS
(bopMHpOBaHUIO YMEHHS BBIpaXkaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUYHbIMU BETHUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMM, CTPOUTh UX rpadukd. Matepuas 3TOil colepaTeabHOH
JIMHWAYW HAIIEJIeH Ha Pa3BUTHE YMEHHWHA U HABBIKOB, TIO3BOJISIOIINX BBIPAXKAaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHOM. Ero mzyuenue
CIOCOOCTBYET PAa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIIeHHI0 |
KOHKPETHU3AIMH, UCTIOJIb30BAaHHIO aHAIOTUH.

CopepxarenbHas nuHusa «Havana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK U IPUKIIAHBIX 33]1a4, TOCTYTHBIX 00yUJaoIUMCs, TaK
KaK y HHUX MOSIBJISIETCS BO3MOXXHOCTb CTPOUTH IPaUKH CIOXKHBIX (DYHKIHH, ONpenensTh HX
HanOOJbIINE U HAUMEHBIINE 3HAUCHHS, BBIUMCIIATE TUIOMAAN (GUryp U 0ObEMBI Tel, HAXOAUTh
CKOPOCTHM W YCKOpEeHHs TporeccoB. JlaHHas coaepxaTeinbHas JIMHUA OTKPHIBAET HOBBIC



BO3MO>KHOCTH MTOCTPOCHUSI MAaTEMATUYECKUX MOJIETICH peabHbIX CUTYAllHii, TO3BOJISIET HAXOIUTh
HaWJIy4llee pEHIeHUE B NPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-IKOHOMHYECKHUX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN paclo3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIONINXCS PE3y/IbTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU KaK HAyKH, U 00 WX
aBTOpax.

CopepxarenpHo-MeTOAMYECKasE JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
9JIEMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEACTABICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTUKH W MpeylaraloT HauOosiee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX IPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYalolIeMyCs TIOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMAaTHUKH U UCTIOIB30BATh €TI0 JIJISl BBIPAKEHUSI CBOUX MbICIIEH. I pyrium BaKHBIM
MPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT NpHU3HATh CBOWCTBEHHYIO €H CTpPOroCTh
000CHOBaHHUI U CIIEZIOBAHKE ONPEAeTIEHHBIM MTPaBHIaM IOCTPOCHHUS JJOKAa3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOl JIOTMKU CHOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIIUICHUS
00ydJaroumxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKICHUS HAa OCHOBE JIOTHUECKUX IPABHIL,
dbopMHUpyET HABBIKA KPUTUYECKOTO MBIITUICHHS.

B yuebHOM Kypce «Anredpa v Hayajla MaTeMAaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJIETUPOBaHUs, KOTOpBhIE MPHU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB MTOCTPOEHHUS MOJIENIEH pealbHBIX CUTYaIlui, UCCIEOBAHUS ITUX MOJIeNIEH C TOMOIIBIO
amnmaparta anreOpsl U MaTeMaTHYEeCKOTO aHallu3a, WHTEPIPETAIMH TOTYyYEHHBIX PE3yJbTaTOB.
Takue 3amaHusl BIUIETEHBl B KaXAbld W3 PA3[elIOB MPOTPAMMBbl, MOCKOJIbKY BECh MaTepHal
yueOHOro Kypca IIMPOKO HCIHONB3YeTCS JUIsl pElIeHUs NPUKIAagHBIX 3aaad. [Ipu pemieHuun
peaTbHBIX MPAKTUYECKUX 3a/1a4 00yJaroI[recs: pa3BUBaIOT HA0II01aTEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobiemy. JledarenpbHOCT, MO (OPMHUPOBAHHIO HABBIKOB pEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHu3yeTcss B TIpollecce H3YYeHHs BCeX TeM Yy4yeOHOro Kypca «Anredpa W Hayana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hauaiaa MaTeMaTH4YE€CKOTO aHAIN3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Hezeno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy C JEUCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEUCTBUTEIBHOIO YHUCIIA U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, MPUKUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHus! M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LEeTbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouseHs! OT OJHON IEPEMEHHOM. JleneHrne MHOro4wIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorousensl ¢ neiasiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEEHN U KOPHH.

HppanmonaneHele ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pEIIEHUs JIOrapupMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPKEHUI. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens Martpuilpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHUE €r0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTyallUH C IOMOILBI) YPaBHEHUHN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 pa3JInYHBIX 00JIacTel HAYKW U PEATbHOU KU3HH.

DOyHKIUM 4 rpadpuKu

Oyukius, crnocodbl 3amaHus (QyHkiuu. B3ammuHo oOpatHblie (yHkimu. Kommosuius
¢ynkuuit. ['paduk pynkuun. JneMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHHA.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U peLIeHNs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas  Iporpeccud. beckoHedHO — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKOW MpPOrpecCui.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINU U UX cBOicTBa. ToukHM pazpeiBa. ACUMIOTOTHI TPadUKOB (PYHKIIHA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl peIlIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoHbie pyHKIMH. OnpeneraeHue, TeoMeTpUIeCKuil 1 (U3NIeCKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Onepalvy HaJ, MHOXECTBAMU M UX CBOMcCTBa. Jluarpammel Ditnepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OO0YYaloIIerocss Kak AakTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIILHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKHM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHWE JIMYHOTO BKIJAJa B MOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTEeTUYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUasi 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pPa3IMYHBIX BH/IOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas (u3ndeckas akTUBHOCTD),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
MpoeCCHOHAIBHON JCSITEIIPHOCTH, CBA3aHHBIM C MAaTEMaTHKOW U €€ MPUIIOKECHHUSIMHU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pEUICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHWE BIHUSHUS COLUAIHHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
[J100abHOT0 XapaKTepa 3KOJIOTUYECKUX TPOoOIieM, OpUeHTAIHs Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKE TIOCTYIIKOB U OIICHKU
MX BO3MOKHBIX IOCIIEICTBUM JUIsl OKPYKAIOLLEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IIO3HAHUS MHUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MAaTEMaTHUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IpPeoOpa3oBbIBATh CYXKJIEHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeayaraTb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh aPryMEHTAllUIO, TMPUBOJIUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKUI HHCTPYMEHT MO3HaHMs, ((OPMYJINPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENILHO (OPMYIUPOBAaTh 0000IIEHUS U BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOIO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JEPUIMTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOMPOC M JJIS
peLIeHMs 3a]1a4u;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHHUS];



CTPYKTYpUPOBaTh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOl TEeMbI, POOJIEMBI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUS C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJH)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HCccCJIe10BaHusA, HpOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3ajaud, BbIOMpaTh CIOCOO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMM MTO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yIbTaTa IIeJH U YCIOBUSAM, OOBACHATH PUUMHBI JOCTHXKEHUS
WIA HEAOCTHXKEHHMS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OIICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoOT, TOTOBapHBATHCSA, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAWHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJeHaMM KOMaHbl, OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOLIMHM NPOAYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kj1acce OOyYarOIIMIiCS TONYYHT CIEAYIOMHUE TMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPAaBWIA OKPYTJCHUS, MPHUKUAKY W OICHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IIeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
MIPEICTABJICHUS JTAHHBIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC YHUCJIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNE, HEPABEHCTBO, PaBHOCUJIbHBIE
YpaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
ypaBHEHUH, TPUMEHSITH METO/I UHTEPBAJIOB IS PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
1enbIMU Kod(puimenTaMu, KOpHU MHOTOYJIEHa, TPUMEHSTh JeJIeHUe MHOTOWJIEHa Ha MHOTOYJICH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIUUCIEHUS €r0 3HAYEHUS, MPUMEHITh OMPEIEIUTENN I pEelIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAIbHBbIE CUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNnuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3ynbTar;

UCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MPpeoOpa30BaHusl BBIPAKEHU;

BBIMIOJHATh ~ MPEOOPa30BaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUYeckue (QopMynasl Il  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO ONEpPUPOBATh TOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMMO3ULMs (PyHKIUH, rpaduk (QYHKIMH, BBIMNOJIHATH 3JEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIHMH, NEPUOAMYECKUE
GyHKIINM, TPOMEXKYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl W MHHHMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LIENBIM IOKa3areiaem, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IHHEHHas (QyHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHITUSMHU: TOKa3aTelbHasi U Jorapupmuyeckas (QyHKIUHU, UX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUIH YMCIIOBOTO apTyMEHTa;

UCIOJIb30BaTh Ipaduku (QyHKIMHM A7 MCClenoBaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpudecKas MpOorpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33/1a4 MPUKIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATH  MOHATHUSAMH:  IOCIEOBATENIHOCTh,  CHOCOOBI  3a/1aHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKIUH;

BBIYUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MIPOU3BOHBIC AIIEMEHTAPHBIX (PYHKIINA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1ay.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMH: MHOXKECTBO, OTIEPALIMU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIliapaT Ul ONIMCAHUS PeaIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB;

CBOOOZHO OIEPUPOBATH IOHATUSMU: OIPEJCICHUE, TEOpEMa, ypaBHEHHE-CIIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuectBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YACEIL.
1 MHOro4ieHsl. PauHOHaJH)HLIci YPaBHEHHUS U 24 1 httos://ege.sdamgia.ru/
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
5 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 https://eqe.sdamaia.ru/
HppaumnonanbHble ypaBHEHUS
o . .
3 YHILLHH 1 rpadHici. CTENCHHAs GYHKLIMS ¢ 12 1 https://ege.sdamgia.ru/
LIEJIBIM [TOKA3aTeJIeM
4 [TokazarenpHas pynkuus. [lokazarenpHbie 10 1 https://ede.sdamaia.ru/
ypaBHEHUS
J . .
5 OrapuMmItecias GyHKiis 18 1 https://ege.sdamgia.ru/
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuueckue BIpaXKEHUs U 29 1 https://ege.sdamaia.ru/
ypaBHEHUS
[TocnemoBaTenbHOCTH U MIPOTPECCHH 10 1 https://ege.sdamgia.ru/
8 HenpepsiBabie pynkunu. [IponsBoanas 20 1 https://ege.sdamgia.ru/
9 HOBTOPeHHe, 000011IeHHEe, CUCTEMATH3AIUS 5 9 https://ege.sdamaia.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
Tema ypoka KonTpoibHbie
n/n Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl
MHO0XECTBO, Onepariiy HajJl MHO)KECTBAMH M UX CBOMCTBA 1
2 Juarpammsl Diinepa-Benna
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO allapara JJjs pelieHust .
3 P p p P 1 https://ege.sdamgia.ru/
3ama4
Parnnonansubie uncia. OOBIKHOBEHHBIE U JECATHYHEIE IPOOH, .
4 P 1 https://ege.sdamgia.ru/
MIPOIICHTHI, OECKOHEYHBIC TIEPHOIUUECKHUE TPOOH
Parnnonansubie uncina. OOBIKHOBEHHBIE U JECATHYHEIE IPOOH, .
5 P 1 https://ege.sdamgia.ru/
MIPOIICHTHI, OECKOHEYHBIC TIEPHOIUUECKHUE TPOOH
IIpumenenne apoOeii U MPOLIEHTOB IJIS PELIEHUS MPUKIATHBIX .
6 P P p p P 1 https://ege.sdamgia.ru/
3amaq
IIpumenenne npoOeii ¥ IPOLIEHTOB IS PEUICHUS IPUKIATHBIX .
7 P P p p p 1 https://ege.sdamgia.ru/
3amaq
JleiicTBUTENBHBIC YMCIIA. PalinoHambHbIC U UppAIIMOHATILHBIC YUCIIA https://ege.sdamgia.ru/
ApudmeTrnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU 1
10 Moaynb AEHCTBUTEIBHOIO YMCIIA U €T0 CBOMCTBA 1
1 [IpubnuxEHHbIC BEIYUCICHUS, IPABUIIA OKPYTIICHHUS, IPUKUIKA U 1
OIIEHKA pe3yNbTaTa BIUUCICHUN
12 OCHOBHBIE METOJIbI PEIIESHHUS IEJIbIX U APOOHO-PAIMOHATBHBIX 1

YpaBHEHUI U HEPABEHCTB
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OcCHOBHBIC MCTOJbI pCICHUA LCIIbIX U I[pOGHO-paL[I/IOHaJIBHBIX

13 .
YpaBHEHU U HEPABEHCTB
OCHOBHBIC METObI PELICHUS LEIbIX U IPOOHO-PA[iOHATBLHBIX .
14 . P P P https://ege.sdamgia.ru/
YpaBHEHUU U HEPABEHCTB
MHoroujieHbl OT OJJHOM IIepeMeHHOM. JleneHre MHOro4IcHa Ha .
15 P A https://ege.sdamgia.ru/
MHOT'OWIEH C ocTaTkoM. Teopema besy
16 MuorouieHs! ¢ 1enbiMu Kodddunuenramu. Teopema Buera https://ege.sdamgia.ru/
17 Peenne cucTeM JIMHEWHBIX ypaBHEHHIA https://ege.sdamgia.ru/
18 PeriieHre CUCTEM JIMHEWHBIX ypaBHEHHMA https://ege.sdamgia.ru/
Martpuiia cucTeMsl JIMHEHHBIX ypaBHeHUH. OnpeaeanTens MaTpULIbl
19 2X2, ero TeOMETPHUECKUI CMBICT M CBOMCTBA; BBIYMCICHHE €T0 https://ege.sdamgia.ru/
3HAYCHUS
20 Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUIECKUNA CMBICT U
CBOMCTBA; BBIUUCIICHUE €TI0 3HAYCHHS
21 [IpuMeHenne onpeaenuTens A pEIIeHUs] CUCTEMbI IMHEUHBIX
ypaBHEHUH
Penrenne npukiIagHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX .
22 vp https://ege.sdamgia.ru/
ypaBHEHUH
Penrenne npukiIagHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX .
23 vp https://ege.sdamgia.ru/
ypaBHEHUU
KonurpomsHas padora: "PanuoHanbHbIe ypaBHEHNS U HEPAaBEHCTBA. .
24 P pv o P p https://ege.sdamgia.ru/
CucreMbl TUHEHHBIX YpaBHEHUIA
DOyHKIMA, CIOCOORI 3aJaHUS Kipy. B3auMHO 0OpaTHBIE .
25 I (byli P https://ege.sdamgia.ru/
¢byukun. Komnosunus ¢pyHkimit
I'padux KI[UU. DIIEeMEHTapHbIC TPeoOpa3oBaHus IpapUuKOB .
26 paduk by P peobp pad https://ege.sdamaqia.ru/

byHKIMI
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OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHui pyHkimu. Hymm

27
¢dbyHkur. [IpoMeXyTKH 3HAK TOCTOSHCTBA

28 Yérnsie 1 HeuéTHBIC GyHKuMU. [lepuoanyeckue GyHKINU.
[TpoMexyTKH MOHOTOHHOCTH ()YHKITUH

29 MakcuMyMBbl 1 MUHUMYMBI (pyHKInu. Hanbopiee v HAaMMeHbIIee
3HaYeHHue (PyHKINU Ha IPOMEKYTKE

30 JluHelinast, KBaapaTU4Has U IPOOHO-THHEHHAS (QYHKIIUN https://ege.sdamgia.ru/
DeMeHTapHOE UCCIEI0BAaHNE U IIOCTPOECHHE IPaPpUKOB ITHX .

31 . P P pag https://ege.sdamgia.ru/
byHKUIMMA
DeMeHTapHOE UCCIEI0BaHNE U IIOCTPOEHUE IPapUKOB ITUX .

32 . P p rpad https://ege.sdamgia.ru/
byHKUMMA

33 CreneHdsb ¢ 1eabIM okasareiieM. buaom HerotoHa https://ege.sdamgia.ru/

34 CreneHsb ¢ 1enbIM nokasareneM. buaom Herorona https://ege.sdamgia.ru/
Crenennas KIIMS ¢ HATypaJIbHBIM M IEJIBIM noka3areneM. Eé .

35 . Pyn P https://ege.sdamgia.ru/
CBOIcTBa U rpaduk
KourponsHas padora: "Crenennas kuus. E€ cBoiicTBa u .

36 P | P dymici https://ege.sdamgia.ru/
rpaduk

37 ApudpmeTndeckuii KOpeHb HaTypaJbHOM CTETIEHH U €T0 CBOICTBA https://ege.sdamgia.ru/

38 ApudpmeTnveckuii KopeHb HATYpaJIbHON CTETIEHU U €0 CBOWCTBA https://ege.sdamgia.ru/
IIpeoOpa3oBaHus YHCIOBBIX BEIPAKEHHI, COAEPIKAILMX CTEINEHN U .

39 beobp P AeprRatt https://ege.sdamgia.ru/
KOpHHU
IIpeoOpa3oBaHus YUCIOBLIX BEIPAKEHUN, COMEPKAIIUX CTEIIEHN U .

40 peobp p Aiepratt https://ege.sdamgia.ru/
KOpHH
ITpeoOpa3oBaHus YHUCIOBLIX BRIPAKEHUH, COAEPIKAIINX CTENEHN U .

41 peobp P Aep https://ege.sdamgia.ru/
KOPHH
Hppanmonansusie ypaBHeHHsA. OCHOBHBIE METOIBI PELIEHUS .

42 pp P P https://ege.sdamgia.ru/

MPPALMOHAJIBHBIX YPABHEHUN
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Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS

43 . 1 https://ege.sdamgia.ru/
VPPAIMOHABHBIX YPABHEHUIT
42 UppaunonansHble ypaBHeHUs.. OCHOBHBIC METOJIbI PEIICHHS 1
UPPALUOHATIBHBIX YPaBHCHUN
45 PaBHOCHITBHBIC TTIEPEXO/IbI B PEIICHUH UPPALHOHAIBHBIX YPaBHCHHI 1
46 PaBHOCHITBHBIC TIEPEXO/Ibl B PEIICHUU UPPALUOHATBHBIX YPaBHEHHI 1
47 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUI 1
48 PaBHOCHITBbHBIC TIEPEXO/IbI B PEIICHUU UPPALHMOHAIBHBIX YPaBHCHHUI 1
49 CgoiicTBa u rpaduk KOpHS N-0if cTeneHn Kak (yHKIIMKA 00paTHON 1
CTEICHH C HATYpaJbHBIM IOKa3aTeleM
50 CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn Kak (yHKIIMKA 00paTHON 1 https://eqe.sdamaia.ru/
CTEIICHU C HATYPAJIbHBIM [TOKa3aTeIeM
51 KonTponbnas pabota: "CpolicTBa U rpadK KOpHsI N-Oi CTETICHHU. 1 https://eqe.sdamaia.ru/
Wppaunonanbubie ypaBHeHUS"
52 CreneHb ¢ palMOHAILHBIM TIOKa3aTesIeM U e€ CBOMCTBA 1 https://ege.sdamgia.ru/
53 CreneHb ¢ palMOHAILHBIM TTOKa3aTeeM U €€ CBOWCTBA 1 https://ege.sdamgia.ru/
54 CreneHb ¢ palMOHAILHBIM TIOKa3aTejIeM U e€ CBOMCTBA 1 https://ege.sdamgia.ru/
55 [TokazaTenbHast GYHKIHS, €€ CBOHCTBA U rpauK 1 https://ege.sdamgia.ru/
56 Hcnonp3oBanue rpaduka QyHKIMH T PEIICHNs YPaBHEHUIH 1 https://ege.sdamgia.ru/
57 Hcnonp3oBanue rpaduka GyHKIMH IS pEIICHNs] YpaBHEHUH 1 https://ege.sdamgia.ru/
58 [TokazarenbHble ypaBHeHI/If{. OCHOBHBIE METO/BI PELICHUS 1
MOKa3aTeNIbHBIX YPaBHECHHI
59 [Moka3aTenbHbIe ypaBHeHI/If{. OCHOBHBIEC METO/IbI PEIICHHUS 1
MOKa3aTeNbHBIX YPaBHCHUI
60 [NokazarenpHble ypaBHeHUS. OCHOBHBIE METOJIBI PEIICHHS 1

IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ
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KonTtponsnas padora: "[lokazatensHas Gynkius. [TokazaTenbHbie

61 \ 1
ypaBHEHUS
62 Jlorapudm umncna. CoiicTBa jJorapudpma 1
63 Jlorapudm uucna. CoiicTBa jgorapudpma 1
64 Jlorapudwm yucna. CBoiicTBa norapugma 1
65 JlecaTu4HbIE U HATYypaJIbHBIE JTOTapH(PMbI 1
66 JlecsaTHuHBbIC U HATYPAJIbHBIC JTOTaPHPMBI 1
67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI 1
68 [TpeobOpa3oBaHue BRIPAXKECHHIA, COAEPIKAIIMX JTOTapU()MBI 1 https://ege.sdamgia.ru/
69 [TpeobOpa3oBaHue BRIPAXKECHHIM, COAEPIKAIIMX JIOTapU()MBI 1 https://ege.sdamgia.ru/
70 Jlorapudmuueckas GpyHKIUs, €€ CBONCTBA U TpaduK 1 https://ege.sdamgia.ru/
71 Jlorapumuueckas GyHKIHs, €€ CBOUCTBA U rpadK 1 https://ege.sdamgia.ru/
72 HUcnons3oBanue rpadpuka GyHKIUH IS PEIICHUS YPaBHCHUN 1 https://ege.sdamgia.ru/
73 Hcnonb3oBanue rpaduka QyHKIMH T PEIICHNs YPaBHEHUIH 1 https://ege.sdamgia.ru/
74 Jlorapudmuueckue ypaBHeHI/IiI. OCHOBHBIE METO/IbI PELICHHS 1 https://ede.sdamaia.ru/
Jorapu()MHUUECKUX YpaBHEHU
75 Jlorapudmuueckue ypaBHeHI/IfI. OcCHOBHBIE METObI PELICHUS 1 httos://ege.sdamaia.ru/
Jorapu()MHUUECKUX YpaBHEHUH
- 5;22;)::;;&16 MePEXO0/Ibl B PEIICHUH JOrapru(HMUUIECKUX 1 https://eqe.sdamaia.ru/
78 ;ZE;;:;;HHG [ePEXO0/Ibl B PEIICHUH JOrapH()MUIECKUX 1 https://eqe.sdamaia.ru/
79 Kontponbnas pabota: "Jlorapudpmuueckas GyHKIuS. 1

Jlorapudmuueckue ypaBHeHus"
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80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
81 CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apr'yMEHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTAHTCHC YHCIOBOTO apryMeHTa 1
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOTO apryMeHTa 1
84 Tpuronomerpuueckas OKpyKHOCTb, OIPE/ICIICHUE 1
TPUTOHOMETPUICCKUX (DYHKIMI YHCIIOBOTO apryMeHTa
a5 TpuroHomerpuueckas OKpyKHOCTb, OIPEICIICHUE 1
TPUTOHOMETPUYCCKHX (DYHKIMI YKCIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
87 OCHOBHbBIEC TPUTOHOMETPUIECKUE (HOPMYITBI 1 https://ege.sdamgia.ru/
88 OCHOBHBIEC TPUTOHOMETPUYECKUE (POPMYITBI 1 https://ege.sdamgia.ru/
89 OCHOBHbBIEC TPUTOHOMETPUIECKUE (HOPMYITBI 1 https://ege.sdamgia.ru/
90 [TpeobOpa3oBaHuEe TPUTOHOMETPHUECKUX BhIPAKEHUI 1 https://ege.sdamgia.ru/
91 [TpeobOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKEHUI 1 https://ege.sdamgia.ru/
92 [Ipeobpa3zoBaHue TPUTOHOMETPUICCKUX BBIPAKCHU I 1 https://ege.sdamgia.ru/
93 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX BBIPAKECHUH 1 https://ege.sdamgia.ru/
94 PerieHne TPUTOHOMETPUYECKUX YPABHEHHIA 1 https://ege.sdamgia.ru/
95 PerieHne TPUTOHOMETPUUECKUX YPABHEHHIA 1 https://ege.sdamgia.ru/
96 Pemenne TpUrOHOMETPHYECKUX YpaBHEHUI 1 https://ege.sdamgia.ru/
97 PerieHne TPUTOHOMETPUYECKUX YPABHEHHIA 1 https://ege.sdamgia.ru/
98 Penienne TpUrOHOMETPUUECKUX YPAaBHEHHH 1 https://ege.sdamgia.ru/
99 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1 https://ege.sdamgia.ru/
100 Penrenue TpuroHOMETpHUYECKUX ypaBHEHUN 1
101 KonTposbHas padota: "TpUroHOMETPUYESCKUE BHIPAKCHUS U 1

TPUTOHOMETPUYECKHUE ypaBHEHUS"
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ITocnenoBareIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEIA.

102 Metoa MaTreMaTHYeCKON MHIYKIIUU 1
103 MOHOTOHHBIE U OTpaHUYCHHBIC MOCIeA0BaTeIbHOCTH. McTopust 1

aHaIM3a OECKOHEYHO MAJIbIX
104 Apudmerrdeckas mporpeccust 1
105 ['eomeTpuyeckas nporpeccus 1
106 Beckoneuno yOsIBaromas reoMeTpudecKas mporpeccus 1
107 Cymma O6ecKOHEYHO yOBIBAIOIIEH reOMETPHUECKON MPOTPECCHH 1
108 JInHenHbIN ¥ 3KCIOHEHIMANIBbHBIN pocT. Yucio e. opmyna 1

CIIOYKHBIX TIPOLICHTOB
109 JInHelHBIN ¥ 3KCIOHEHIMAIbHBIN pocT. Yucio e. opmyna 1

CIIOYKHBIX TIPOLICHTOB
110 Hcnonp30BaHue MPOrpeccHu ISl PELICHUs peabHBIX 3a1a4 1

NPUKIIAJIHOTO XapaKTepa
111 Konrponsnas pabora: "[locienoBarenbHOCTH U porpeccuu” 1
112 HenpepoiBHble QyHKIIMK 1 UX CBOMCTBA 1 https://ege.sdamgia.ru/
113 Touka pa3zpbiBa. ACUMITOTHI IPpaUKOB (HYHKITHIA 1 https://ege.sdamgia.ru/
114 CoiicTBa (hyHKIIMIT HENPEPBIBHBIX HA OTPE3KE 1 https://ege.sdamgia.ru/
115 CaoiicTBa (hyHKIIUIT HEMPEPHIBHBIX HA OTPE3KE 1 https://ege.sdamgia.ru/
116 Merto MHTEPBAIOB IS PELICHUS] HEPABEHCTB 1 https://ege.sdamgia.ru/
117 Meto1 HHTEPBAJIOB JIJIsl PEILICHHsT HEPABEHCTB 1 https://ege.sdamgia.ru/
118 Merto 1 MHTEPBAJIOB JJIsl PELICHUS HEPABEHCTB 1 https://ege.sdamgia.ru/
119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMN TS peIIeHHs 3a/1a4 1 https://ege.sdamgia.ru/
120 [IpumeHeHre CBOMCTB HEMTPEPBIBHBIX (QYHKIMI JUTS PELICHUs 33124 1 https://ege.sdamgia.ru/
121 [lepBas u BTOpast Npou3BOIHbIE GYHKLIUU 1 https://ege.sdamgia.ru/
122 Omnpenenenue, TeOMETPUYECKUI CMBICI TPOU3BOIHOM 1
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123 Onpenenenne, GU3MUECKUNA CMBICI MPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
125 YpaBHeHHE KacaTeIbHOU K TpapuKy G yHKIIHN 1 https://ege.sdamgia.ru/
126 [Tpou3BOAHBIC NIEMEHTAPHBIX (PYHKIHNA 1 https://ege.sdamgia.ru/
127 [Tpou3BoAHBIE 3JIEMEHTAPHBIX (QYHKIIHI 1 https://ege.sdamgia.ru/
128 g[s;:zz;ﬂmﬂ CYMMBI, TIPOU3BEICHHUS, Y4CTHOTO U KOMIIO3UIHH 1 https://ege.sdamaia.ru/
129 g}ljz:f;;m{aﬂ CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIHH 1 https://ege.sdamgia.ru/
130 g}ljz:f;;m{aﬂ CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIIHU 1 https://ege.sdamgia.ru/
131 Konrpoasnas pabora: "[IpousBoanas” 1 1 https://ege.sdamgia.ru/
132 [ToBTOpenue, 06001IeHNE, cHcTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
133 Hrorosas kKoHTpoJIbHAS paboTa 1
134 HToroBast KOHTpoOJIbHAsA paboTa 1 1
135 [ToBTOpenue, o6o0IIeHNe, cUCTEMaTU3aIKs 3HaHu: "OyHKIUN" 1
136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Anrebpa u Hauana MaremMaTudeckoro aHaiuza. 10 kmacc: yueO. ans oOnieo0pa3oBaTeIbHBIX

opranuzanuii: 6a3oBeiii u yray6n. ypouw/ FO.M. Konsrun. M.B. TkawyeBa u ap. - M.:

[Ipocsemenue

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Anrebpa m Hayama MaTeMaTH4yecKoro aHamusza, 10: AuAakTHYeCKUe MaTepuansl /
[M.U.111abynun, M.B. TkauéBa, H.E. ®&noposa, P.I'.I'azapsa]. — M.: IIpocBemienue
2. Jlumaktudeckue Matepuaisl o anredpe n Havanam ananmsa s 10 u 11 kmacca /b.1.

Ugnes, C.1.Caaksan, C.U.IBapudypr. M.: [IpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. www.edu.ru (caiit MOuH P®).

2. www.fipi.ru (caiit @eaepanbHOr0 HHCTUTYTA MEIarOTHYECKUX U3MEPEHHUI).

3. www.math.ru (MaTEepHET-TIOAEPIKKA YUUTENEH MaTEMAaTUKH).

4. www.mccme.ru (cadT MOCKOBCKOTO IEHTpa HENPEPHIBHOTO MaTeMaTH4YeCKOIro
o0Opa3oBaHUs)

5. www.school.edu.ru (Poccuiickuii 0611e00pa3oBaTeIbHbIN MOPTA).

6. www.pedsovet.org (Bcepoccuiickuiit UHTepHeT-TIe1COBET)

7. WWW.it-n.ru (cetb TBOPYECKUX YUUTEIICH)

8. http:// mat.1september.ru (caiiT razetsl «MaremMaTHKa»)

9. http:// festival.lseptember.ru (dbectuBans nen. unaeit «OTKpwITHIA ypok» («IlepBoe
CEHTSIOpS»).

10. www.exponenta.ru (00pa3oBaTeIbHBI MATEMATUICCKHIA CAMT).
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