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HOACHUTEJBbHASA 3AIIMCKA

VY4eOnslil Kypc «Anredpa U Ha4yajla MaTEMaTUYECKOTO aHaInu3a» ABIISIETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeJIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIeYuBaEeT MHCTPYMEHTAIbHYIO 0a3y s
M3YYEHHUS BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C IPYyroil CTOPOHBI, (GOpMUPYET
JIOTHYECKOE U a0CTPAaKTHOE MBIIIJICHHE 00YJaIOIINXCS Ha YPOBHE, HEOOXOAMMOM
JUIs OCBOEHHUsT WHGOPMATHKH, OOUIECTBO3HAHUS, HCTOPUM, CIOBECHOCTU U
ApYyTUX OUCUMILIMH. B pamkax paHHOro y4yeOHOro Kypca oOydarouiuecs
OBJIAJICBAIOT  YHUBEPCAIbHBIM  SI3IKOM COBPEMEHHOM HAyKH, KOTOpas
(opMyIHpyET CBOM TOCTHKEHUS B MaTEMaTUYeCKO (hopme.

[Iporpamma cocTaBieHa Ha OCHOBE TPEOOBaHUN K pe3yJibTaTaM OCBOCHUS
oOpazoBarenbHO#l mporpammel, mpenactaBieHHBIX B PI'OC COO, a Ttakxe
(penepanbHOl paboueil mporpaMMbl BOCIUTAHUS LIIKOJIBI.

VY4eOnblil Kypc anreOpbl M1 HaYaJl MaTEMaTHYECKOT0 aHaIN3a 3aKJIabIBacT
OCHOBY [IJI1 YCIIEUIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHH, OHUOJIOTHH,
MOHUMAHHMS OCHOBHBIX TEHJICHIIMH pPa3BUTHS SKOHOMHUKH W OOIICCTBCHHOM
KU3HHU, TI03BOJIICT OPHUEHTHUPOBATHCA B  COBPEMECHHBIX HH(PPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HMCIOJIb30BaTh MX ISl JajdbHEUIIero
oOpa3oBaHUsI W B TMOBCEJHEBHOM Ku3HU. B TO 3xe BpeMms OBIaJeHUE
a0CTPaKTHBIMH M  JIOTHYECKH CTPOTHUMH KOHCTPYKIMSIMH  aiareOpbl M
MaTEeMaTHYE€CKOr0 aHajiu3a pa3BUBAECT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HICTUHHOCTD, JIOKA3bIBaTh YTBEPKJICHHS C TIOMOIIBIO HHIYKIINH U
paccyxaaTh JEIyKTUBHO, HCIOJb30BaTh OOOOIIEHHE U KOHKPETHU3AIIUIO,
a0CcTparupoBaHue W aHaJOTHI, (OPMHUPYET KpPEaTUBHOE U KPUTHUUYECKOE
MBIIIJICHHE.

B xone uzydyenus yueOHoro kypca «Anredpa v Hayajga MaTeMaTU4eCKOTro
aHajn3ay 00ydYarolHrecs MOJy4ar0T HOBBIM OMBIT pelieHUs MPUKIIAIHBIX 3aa4,
CaMOCTOSITEJILHOT'O TTOCTPOCHUSI MAaTEMaTHYECKUX MOJIeJIeH pealIbHbIX CUTYaIIUH,
UHTEPIpPETAllUA  TOJYYCHHBIX  PEIICHHM, 3HAKOMATCS C  I[PUMEpaMHu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B TPUPOJIE, HAYKE U UCKYCCTBE, C
BBIJIAIOIIMMUCSA MaTEMaTHYECKUMH OTKPBITUSIMUA U UX aBTOPaMH.

VYueOHbIit Kypc 00J1a71aeT 3HAUUTEIbHBIM BOCIIUTATEIHLHBIM MTOTEHIIMAJIOM,
KOTOPBIM peanu3yercss Kak uepe3 y4eOHBIM MaTepuani, CIOCOOCTBYIOIIUMA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CrenuuKy ydeOHOU
NEeSTETPHOCTH, TPEOYIOMEeH MPOJODKATEIFHOM KOHIIEHTPAIlM BHUMAHWS,



CaMOCTOSITENIbHOCTH, AaKKYpPaTHOCTH M OTBETCTBEHHOCTH 3a IOJXYYCHHBIN
pe3yIbTart.

B ocHoBe MeTonuku o0ydeHHs aireOpe M HadajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AESITEIbHOCTHBIN MPUHIUI 00yUYEeHMUS.

B crpykrype yuebHOro Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHaJlM3a» BBIJCICHBl CIEIYIOIINE COACPKATEIbHO-METOANYECKUE JIMHUU:
«YHucna u BeruuciaeHus», «DyHKIUU U rpadukn», «Y paBHEHHS U HEPABEHCTBAY,
«Hauana maTematnueckoro ananamn3zay, « MHOXeCTBa M JOrukay». Bce ocHOBHBIE
COJIEPKATENbHO-METOANYECKHE JTMHUM H3Yy4yaloTCs Ha MPOTSKEHUHM ABYX JIET
0o0yueHHUsI Ha YpPOBHE CpeaHero oOIiero oOpa3oBaHUs, €CTECTBEHHO JOTOJHSS
ApyT Apyra U TMOCTENEHHO HACHIIIAasICh HOBBIMUA TeMaMHU M pa3zaenamMu. [laHHBIN
y4eOHBI KypC SIBJSIETCSI MHTETPATUBHBIM, IOCKOJBKY OOBEIMHSAET B cebe
COJIep’)KaHUE HECKOJBKUX MaTeMAaTHUYECKUX IUCLUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUS, MATEMAaTUIECCKUI aHAIN3, TEOPUs MHOKECTB, MATEMaTUIECKas
noruka u apyrue. Ilo mepe Toro xak oOydaromiyecsi OBJaJeBalOT BCE Oojee
[IUPOKUM MaTEMaTHUECKHUM aIlllapaToM, Y HUX TMOCJIEI0BaTENbHO (hOpMUPYETCS
U COBEPIIECHCTBYETCS YMEHUE CTPOUTh MaTeMAaTUYECKYI0 MOJENb pealbHON
CUTyalluu, IPUMEHATh 3HAHUS, IOJyYEHHBIE PU U3YYeHUH Y4eOHOr o Kypca, 17
pElIeHUs] CaMOCTOATENbHO C(HOPMYIMPOBAHHOW MAaTeMAaTHUYECKOW 3aJauu, a
3aTeM WHTEPIPETHPOBATh CBOM OTBET.

CopepxarenpbHo-MeTOINYECKas JIMHUA «HUKca U BBIYUCICHUS) 3aBEpIIacT
(opMUpOBaHHE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE
OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO 0011ero oopazopanus. Ha ypoBHe cpeaHero
oOmero oOpa3zoBaHusi 0co00e BHUMaHUE yJaensieTcss (OpMHUPOBAHUIO HABBIKOB
paIoHaIbHBIX BBIUYMCICHHI, BKITFOYAIOIMINX B ¢€0s1 MCMOJIb30BaHNE PA3IMUHBIX
dopM 3amucu yHclia, yMEHUE JeNaTh MPUKUAKY, BBITOJIHATH MPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHCIIOBBIE BBIPAKEHUS, pad0OTaTh C MAaTEMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATYpalbHBIX, IENbIX,
palioHaJbHBIX W JCHCTBUTEIBHBIX UWCENT JOTMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX YHCEN. B KaXIOM U3 ATUX MHOXECTB PAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crHelu(HUuUecKue 3aJayd U OIepaluu: JelIeHHe Haleo,
ONEpUpPOBAHUE OCTAaTKaMU HAa MHOXKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOMCTBA
paIoHaIBHBIX U UPPAIIMOHATBEHBIX YUCEIT, apU(PMETHUECKHUE OTIEPAIINH, & TAKKE
U3BJICYCHUE KOPHS HATYpaJbHOM CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mocienoBaTenTbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEeMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMU UX MPUMEHEHHUS JIsl PEIICHUS Pa3IMYHBIX 3a7a4
(dopMupyeTcs mpeACTaBICHUE O €IUHCTBE MaTEMAaTUKU KaK HAyKH U €€ POJu B



MOCTPOCHUU MOJIENIE peaJbHOr0 MHUpA, MIMPOKO HCIOJB3YIOTCA 00001IeHne u
KOHKpETHU3aIHS.

JIuHusa «YpaBHEHUA U HEPABEHCTBA» PEANM3YETCS HA MPOTSHKEHUU BCETO
oOy4eHHs] Ha ypOBHE CpeIHero oOiiero o0pa3zoBaHUs, MOCKOJIbKY B KaXKIOM
pasznene IIporpamMmel MpeaycCMOTPEHO pEUIEHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe O00ydaroIuecs OBJAACBAIOT pPa3IMYHBIMH METOJAMHU PEIICHUs
pallMOHABHBIX, HWPPALMOHAIBHBIX, TOKA3aTeNIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUIN, HEPABEHCTB M CHUCTEM, a TAaKXKe 3aj]ad,
coaepKalmux napameTpsl. [lolydeHHbIE yMEHUSI IIMPOKO HCIOJIB3YIOTCSA MHpPH
MCCIIE0BAaHUM (DYHKIUI C MOMOILBIO IPOU3BOIHOM, PU PEILICHUN TPUKIIATHBIX
3a/1a4 U 33724 Ha HaX0KJIeHUE HAaMOOIbIINX U HAMMEHBIIUX 3HAYE€HUN PYHKIUU.
JlanHast cojepkarenbHas JIMHHUS BKJIIOYaeT B cebsi Takxke (QopMupoBaHUE
YMEHUH BBITIOJHATH PacuéThl 1o Gopmysam, mpeodpa3oBaHus palliOHATbHBIX,
HUppalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAKCHUH,
coJiepKalluX CTENEeHH W jJorapudmel. brarogaps n3yyeHuro anreopandeckoro
MaTepuajia IMPOUCXOAUT JAIBHEHIIEE Pa3BUTHUE AITOPUTMHUYECKOIO H
a0CTPaKTHOTO MBIIUICHHS 00y4Yaromuxcs, GOPMHUPYIOTCS HABBIKHU J€TYKTUBHBIX
paccyxneHuid, pabOThl ¢ CHMBOJBHBIMU  (GOpMaMH, MPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BUJE PAaBEHCTB U HEPaBEHCTB. Airedpa
npemyiaraetT 3(pQPEeKTUBHbIE WHCTPYMEHTHI MJI PEIICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIsJHO JEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
S3bIKAa HAYKHU.

ConepxarenbHo-MeToaUYeCcKass JHHUS «DYHKIIMA U TpaduKu» TECHO
MEpEIUIeTaeTCsl ¢ IPYruMU JIMHUSIMU Y4eOHOTO Kypca, TOCKOJIBKY B KaKOM-TO
CMBICIE 3aJaéT TOCIENOBATEIIBHOCTh M3Y4YEHHs Marepuana. M3ydeHwue
CTENIEHHOW, TOKa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
GyHKIIUNA, UX CBOWCTB U TpadUKOB, MCIONB30BaHWE (YHKIUNA I PEIICHUs
3a/1a4y U3 JPYrux yuyeOHBIX MPEeIMETOB U PEaIbHON KM3HU TECHO CBS3aHO KaK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpPABHEHHUI U HEpaBeHCTB. [Ipu
3TOM OOJIbIlIOE BHUMAaHHE yhaensercs (OPMHPOBAHUIO YMEHUSI BBIPAXKaTh
dbopMynamMu 3aBUCHUMOCTH MEXKIY Pa3IMYHBIMU BEJIMYMHAMU, HCCIIEI0BATH
MOJTy4eHHbIC (PYHKITUU, CTPOUTH WX Tpaduku. MaTepua 3Toil comepkaTebHON
JVHHAM HAlleJICH Ha PAa3BUTHE YMEHHMU M HABBIKOB, IMO3BOJISIIOIIAX BBIPAXKATH
3aBUCUMOCTH MEXIY BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpadpuyeckoif u cinoBecHOM. Ero wu3yueHume CHocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIIJICHHS], CTIOCOOHOCTH K O0OOIICHUIO M KOHKPETU3ALUH,
HCHOJIb30BAaHUIO AaHAJIOTUU.



ConepxarenpHas nuHUS «Havyana MareMaTnueckoro aHajiu3a» MO3BOJISIET
CYILLIECTBEHHO PACIIUPHUTH KPYT KaK MaTEMaTUUECKUX, TaK U MPUKIIATHBIX 33124,
JOCTYIHBIX O0YYaIOIIUMCS, TaK KaK y HUX MOSABISETCS BO3MOXHOCTh CTPOUTH
rpa@uKy CIOXKHBIX (DYHKIMH, ONMpenensTh WX HauOOJIbIIME U HAaUMEHBIINE
3HAYeHUs], BBIUUCIATH TUIOHIaAn QUryp U oOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHHUsl mpoueccoB. JlaHHas cojaepaTenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHHS MAaTEeMaTUYECKUX MOJIeNiel pealbHbIX CUTYyaIuH,
MO3BOJISIET HAXOJUTh HAWIyYlllee pEIHIeHHEe B MPUKIAJAHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMHUYECKUX, 3a/1ayax. 3HaKOMCTBO C OCHOBaMH
MaTeMaTUYECKOro aHaJIn3a CIOCOOCTBYET PAa3BUTHIO a0CTPAKTHOT O, (HOPMAJIBHO-
JOTUYECKOTO M KPEaTMBHOTO  MBIIUIEHUS, (HOPMUPOBAHHIO  YMEHUU
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTUKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS PpE3y/bTaTax, MOJYYEHHBIX B XOJI€
Pa3BUTHS MAaTEMATUKU KaK HAyKd, U 00 UX aBTOpax.

ConepxxarenpHO-MeTOAuYeCKas JIMHUS « MHOXKECTBA U JIOTUKa» BKIIOYAET
B ce0sl 3JIEMEHThl TEOPHUH MHOXECTB M MAaT€MATHYECKOW JIOTUKH. TeopeTuko-
MHO>XECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTeMaTUKU U MpeAiaraloT Haubosee YHHUBEPCAIbHbBIN fA3bIK, 00BEIUHSIOMUN
BCE paslenbl MaTeMaTUKM M €€ MNPUIIOKEHHUHM, OHU CBSA3BIBAIOT pa3HbIE
MaTeMaTUYeCKHe IUCUUIUIMHBI U UX MPUIIOKEHHsS B eauHoe uenoe. [loatomy
BaXHO JaTb  BO3MOXXHOCTh  OOydYaromiemycsi [OHHUMaTb  TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTUKH M HMCIOJb30BaTh €ro ISl
BBIPAKEHUS CBOUX MbICIEH. [[pyruM Ba)KHBIM NPU3HAKOM MATEMATHUKHU Kak
HayKd CJIeAyeT IMpU3HaTh CBOWCTBEHHYIO €M CTpOrocTh OOOCHOBAaHUU U
CJIeIOBaHUE ONPEACIEHHBIM MPABUIIAM IOCTPOEHUS 10KA3aTeIbCTB. 3HAKOMCTBO
C AJIEMEHTaMU MaTeMaTUYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIUICHUS] O0YYaromuXcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKIEHHUS Ha
OCHOBE JIOTUYECKHUX MpaBui, POPMUPYET HaBBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hauyaja MaTeMaTHYECKOTO aHaIu3ay
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOI'0 MOJIEIUPOBAHUS, KOTOPBIE MPU3BAHBI
croco0cTBOBaTh (OPMUPOBAHMIO HABBIKOB IOCTPOEHUS MOJENel peabHBIX
CUTyallul, MCCIIEJOBAHMUS 3TUX MOJENel C IMOMOIIBIO0 ammapara aiareOpbl u
MaTEMaTUYECKOIr0 aHalli3a, UHTEPIPETAlUU MOJYyYEHHBIX pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBbl B KaXKIbIM M3 pa3/iesioB MPOrpaMMbl, MOCKOJBKY BECH
MaTepuan yueOHOro Kypca IIUPOKO HCIOJB3YETCS JUIsl PEeIIECHUsS MPHUKIaIHbIX
3anad. [Ipu pemennn peaabHbIX MPAKTUYECKUX 3374 00y4aroIrecs pa3BUBAIOT
HaAOJII0IaTENbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh ~ aHAJOTHUIO, 0000IaTh W  KOHKPETU3UPOBATh MpoOJeMy.



JlesTenbHOCTh IO (POPMUPOBAHUIO HABBIKOB PEIICHHS TMPUKIATHBIX 3a1ad
OpraHU3yeTCsl B MPOIIECCE M3YYCHHsI BCEX TeM Y4eOHOro Kypca «Anredpa u
Havaja MaTeMaTHIECKOTO aHAJIHM3ay.

Ha wm3ydenuwe yueOHOro Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» otBoauTcsa 272 yaca: B 10 knacce — 136 yacos (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 yaca B HEICIIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MTPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenune apobdel u MPOIECHTOB s
pelIeHNsT NPUKIAIHBIX 3a1ad W3 Pa3JIMYHBIX OTPACIIEW 3HAHUM W PEabHOU
KU3HH.

JeiicTBuTenbHBIE Yucia. PanyvoHanpHble W HPPALMOHAIBHBIE YHCIA.
Apudmernueckre omnepanud C  JIEWCTBUTEIbHBIMU  4YHMCIaMd. Moaynb
JEHUCTBUTEIBLHOTO YUCIIA U €ro cBoicTBa. [ [prOnmxEHHbIE BEIUUCIEHUS, TPAaBUIIA
OKPYTJICHHUSI, IPUKUJKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ wnenbiM mnokasareneMm. buHoMm Herorona. Hcenons3zoBaHue
HOAXOAAImer (OpMBbl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUIsl  PELICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM II0KAa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuuHbie U HATypajbHBIC
orapu@Msl.

Cunyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHUCIIOBOrO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa M TOXIAECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIETBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
U HEPABECHCTB. MHOTOWIECHBI OT OJTHOW MEpEeMEHHOU. JleneHne MHOrowieHa Ha
MHOIOWIEH C ocTrarkoM. Teopema be3y. MHoOrowieHsl ¢ UEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHH U KOPHHU.

WppauvoHaneHple  ypaBHEHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPABHEHUM.

IToxa3zaTenbHble ypaBHeHUsA. OCHOBHBIE METO/bI PELICHUS [TOKA3ATEIBHBIX
YPaBHECHUU.

[Ipeobpa3oBanue BbIpaXEHH, COAEPIKALIUX JTOTapU(PMBI.



Jlorapudpmuueckue  ypaBHeHUs.  OCHOBHBIE  METOJbl  PEIICHUs
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIbL. [IpeobpaszoBanue
TPUTOHOMETPHUUECKUX BBIPAKEHUH. PenieHne TpHroHOMETpUYECKUX YPaBHEHUIA.

Pemienne cucrem nMHEHHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHUH. OrmnpenenuTenb MaTpUIbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBONCTBA, BBIUHUCIICHUE €T0 3HAYEHUS, IPUMEHEHUE ONIPEETUTENS AJIsl PELICHUS
CUCTEMBI JIMHEMHBIX ypaBHEHUHU. PelieHue NmpuKnagHbIX 3aJad C MOMOUIBIO
CHUCTEMBl JIMHEWHBIX YypaBHEeHUH. lcciienoBaHWe NOCTPOEHHOW MOJENU C
ITIOMOUIBIO MATPHUI] ¥ OTIPEIEITNUTEIIEH.

[TocTtpoenne MaTeMaTUYECKUX MOJEJEH PEeAIbHOM CUTYAIMU C MOMOIIBIO
YPaBHEHUI M HEPaBEHCTB. [I[pruMeHEHNE ypaBHEHUI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3aJlad M 3a7a4 U3 PA3IMYHbIX 00JIacTel HayKH U peabHOU
KU3HH.

DOyHKUMU U TPpaGUKH

@yHKMsA, crnocoObl 3anaHus (yHKUMUA. B3anMHO 0OpaTHble (DYHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHKImu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHA.

OO6nactb onpenesieHnss 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
[IpomexxyTkn  3HaKOomocTOSSHCTBA.  UETHble U HEYETHbIE  (QYHKUUU.
[lepuognueckue  ¢pyHkuuu.  IIpoMeXyTkn  MOHOTOHHOCTH  (DYHKILIHH.
Makcumymbl 1 MUHUMYMBI (GyHKIIMUA. Hambomnpiniee u HauMeHbliee 3HAYCHUS
(GYHKIIUY HAa TPOMEKYTKE.

Jlunetinasi, kBagpaTU4Has U JPOOHO-TMHENHHAs (QYHKIUU. DIEMEHTapHOE
HCCJIEIOBAHKUE U TOCTPOEHUE UX IPaUKOB.

Crenennas GyHKIUS C HATYpaJIbHBIM M LIETBIM MOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa u rpaduK KOpHS N-0oil CTENMeHW Kak (PyHKIMU 0OpaTHOM
CTEIEHH C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u Jorapudmuueckass pyHKIIMU, UX CBOMCTBA U TrpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pellIeHNs YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPHUUECKHUX
(YHKIIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLECCaX M SIBICHUSX.
I'paduku peasibHBIX 3aBUCUMOCTEH.

Hauajna MaTeMaTH4eCcKOro aHajan3a

ITocitenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIeIOBaTEIbHOCTEH. Meton
MaTeMaTU4YECKON WHIYKUHWU. MOHOTOHHBIE U OrpaHUYECHHbBIE



IIOCIEA0BATENBLHOCTU. VICTOpUS BOZHUKHOBEHHSI MAaTEMAaTHYECKOIO0 aHAIN3a KaK
aHayM3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpUyecKass  MPOTrpeccud. becKOHeuHO
yObIBaromiass reomerpudeckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBarolei
r€OMETPUYECKON MPOTrpecCuy. JINHENHBIN U 3KCITOHEHIMAIBHBIA pocT. Yncio e.
@opmysia CIOXKHBIX IPOLEHTOB. Vcnosnb3oBaHWE MPOTrpeccHH Uil PELICHUs
peanbHbIX 3a[1a4 IPUKIATHOTO XapakTepa.

HenpepoiBable GyHKIMM U UX cBoiicTBa. Touku paspbiBa. ACHUMMTOTHI
rpadgukoB ¢yHkuuii. CBolicTBa (DYHKIMI HENpEphIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB JUIsl PEUIEHUs HEpaBEeHCTB. [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMN U1s1 pelieHus 3a1ay.

[lepBas u BTOpas npon3BoaHble pyHkunU. OnpeeneHue, reOMEeTpUUECKHi
U (U3MYECKUN CMBICI MPOU3BOJHON. YpaBHEHHE KacaTelbHOM K Tpaduxy
GyHKUIUU.

[IpousBoansie  anemeHTapHbIX  (yHKumii. IIpousBomHas  cymMBlI,
MIPOU3BEJEHUS, YACTHOTO U KOMITO3UIIMK (PYHKIUH.

MHoKecTBa M JIOTMKa

MHOK€eCTBO, onepanuvyu HaJ MHOXXECTBAMHU M HUX CBOMCTBA. /[narpammbl
Oitnepa—Benna. IIpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO ammapara st
ONMCAHUs PEANBbHBIX NMPOLECCOB W SBJICHUM, IPU PELIEHUU 3a7ad U3 JPYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOrO 00bEKTa, CIEACTBHE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KUIIACC

Yuciia ¥ BLIYUCTICHUS

Harypanbhubie u niensie uncna. [I[puMeHeHre npu3HakoB JETUMOCTH LETbIX
gucen, Hanboapmmii o6muit nenutens (mamee — HOJl) u Hanmensiee oOiee
kpatHoe (manee — HOK), octaTtkoB mo mopymto, anroputma EBkinuma mis
pellIeHus 3a7a4 B LIEJIbIX YUCIIAX.

Kommnekcapie umcna. Anredpandeckass ¥ TpUTOHOMETpUUecKas (opMbI
3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHUYECKHEe Omepanuu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHne KOMITJIEKCHBIX YHCENT Ha KOOPJAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO yucia. [I[pumenenue
KOMIUJIEKCHBIX YMCEN IJIs1 PeleHUs] PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA



CucremMa ¥ COBOKYNHOCTh YpPaBHEHHl W HEPABEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOop KOpHEW TPUTOHOMETPUUECKHX YPABHEHMH C  IOMOUIBIO
TPUTOHOMETPHUYECKOU OKPYXHOCTH. Pemenue  TpUrOHOMETPUYECKHUX
HEPABEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTapUPMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELICHUS CUCTEM M COBOKYNHOCTEH palyOHAJIBHBIX,
MPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U JOTapu(pMUYECKUX YPABHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHMH, CHCTEM M HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 33734 U 3a7ad U3 pa3IMuHbIX o0JacTed HayKu U peanbHON
KU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TpaGUuKH

I'padpux kommosummu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB HA KOOPJIAMHATHOM IMIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, UX CBONCTBA U TpaUKH.

I'padpuueckue meTonbl pelieHrs ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PELICHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3oBanne rpadukoB (yHKUIUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYruX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajaiu3a

[IpuMeHeHre NpOU3BOIHON K MCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTb
U dKcTpeMyMmbl. HaxoxiaeHue HamOOJIbIIEr0O W HAaWMEHBIIET0 3HAuYCHUH
HENpephIBHON (YHKIIMHM Ha OTpPE3Ke.

[IpumeHeHre NPOM3BOJHON I HAXOXKACHUS HAWIy4ylIero peuieHusl B
NPUKIIAIHBIX 3a/Jadax, ISl ONPEAENICHUS CKOPOCTH M YCKOPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TMepBOOOpa3HbIX. [lepBooOpa3zHbie
arieMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  ['eomerpuueckuit  CMbICA — HUHTerpaia.  Beruucienue
omnpenenéHHoro uaTerpana mno gopmyne Hetotona-Jlebnuia.

[Ipumenenne mHTErpaia AJig HAXOXKACHUA TUIOLIAAEH TUIOCKUX (GUTyp U
00BEMOB r€OMETPUYECKUX TEIL.



[Ipumepsl pemienuit auddepeHnnanbHbBIX ypaBHEHUNH. MareMaTudeckoe
MOJIETUPOBAHUE pEATbHBIX MPOIECCOB C TOMOIIbI0 U depeHIIHaTbHBIX
YPaBHCHUU.



[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBII VPOBEHH) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UITUH 00YJarONIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro 0OIecTBa, TMPEJACTaBICHUE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH,
MpONEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIHUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)JaHCKOW UJICHTUYHOCTU, YBAKCHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTMIKCHUSIM POCCUUCKHX MAaTEMaTUKOB M POCCHUMCKOM MAaTeMaTHU4YECKOU
IIKOJIbI, WCIIOJb30BAHUE 3TUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUM HAyKH H
NEATEIbHOCThIO YUYE€HOTO, OCO3HaHWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYHMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCykJIeHUN,
BOCIIPUUMYHUBOCTH K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTEMAaTHYECKHE 3HAHUS B
WHTEpecax 37J0pOBOTO U 0€30MmacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAaHNE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U

OTJIbIXa, perymisipHas busnueckas AKTUBHOCTb), busnueckoe
COBEPILIEHCTBOBAHUE npu 3aHATHUAX CHIOPTUBHO-03/J0POBUTEIHHOM
NEATEIIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUS:



FOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynymeld mnpodeccun M peann3oBbIBATh COOCTBEHHBIC KU3HEHHBIE ILIAHBI,
TOTOBHOCTh M  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEH >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HaIpPaBICHHOCTH;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYpbl, TMOHUMAaHHE BIUSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLECCOB HA COCTOSIHUE TMPUPOJHOM H
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBLHOIO XapakTepa HSKOJOTHYECKHUX
npo06sieM, OpUEeHTAIMs Ha IPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM ISl pelieHUs
3a/1ay B 00JIACTH OKPY’KAIOIICH Cpeibl, IJITAHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOYKHBIX IMMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH W  OOIIECTBEHHOW TMpPAaKTUKH, TMOHUMaHUE
MaTEMaTUYECKON HayKd Kak chepbl YeIOBEYECKOW MEeATEeTbHOCTH, ITAlOB €&
pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS LMBWINW3ALMH, OBJIAJICHUE SI3BIKOM
MAaTEMATUKN U MAaTEMaTHUYECKOW KYJIbTYpOW KAaK CPEACTBOM IIO3HAHHSI MUDA,
FOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U HMCCIIEIOBATEIbCKYIO NEATEIBHOCTD
WHJVBHUAYAIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISIBIIATh M XAapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHMA MEXIy TMOHATHUAMH, (HOPMYIHPOBATH
OTIPEEIICHUS NOHSTHH, yCTaHAaBJINBATh CYILIECTBEHHBIN MPU3HAK
KJaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOAMMOTO aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH U  NPeoOpa3oOBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBIABISAITH ~ MaT€MaTU4YeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEeUMs B (PaKkTax, JAHHBIX, HAOIIOIECHUAX U YTBEPKACHUAX, IIPEIaraTh
KPUTEPUH JJIS BBISIBIICHHUS 3AKOHOMEPHOCTEN U IPOTUBOPEYHIA;



JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXACHUN (TIpsIMBIE W OT TPOTHBHOIO), BBICTpaMBATh AapryMEHTAIIHIO,
MIPUBOANTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS
Y BBIBOJIBL;

BBIOMpaTh CIIOCOO pemieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BAPHAHTOB pEIICHUs, BBHIOMpAaTh HaWOoJiee TMOAXOMANUN C  y4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme JeicTBUS:

HCITOJTB30BaTh BOMPOCHI KaK MCCIIEIOBATECILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BOMPOCH], (UKCUpPYIOIIKME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHHPOBAHHBIN IKCIIEPUMEHT,
MCCJIEIOBAaHUE IO YCTAaHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOrO0 OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISBICHUIO 3aBUCUMOCTEH MEXKy 0ObEKTaMU, SIBICHUSIMU,
poLeccamy;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAONIONEHUs, WCCIEIOBAHMS, OIICHHBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISBIIATH JIe(OUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIMMBIX JIJIT OTBETA HA
BOTIPOC U JJI PEIICHUS 3a]1a4H;

BHIOMpAaTh  WHGOPMAIIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CTPYKTYPHPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpauuecK;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS
OoO1enue:
BOCHpI/IHI/IMaTb 51 (l)OpMYJ'II/IpOBaTB CY)KI[CHI/IH B COOTBCTCTBUU C YCJ'IOBI/IHMI/I
U LEIIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B



YCTHBIX U NMTUCBMEHHBIX TEKCTaX, JaBaTh MOSACHECHUS 110 X0y PEIICHHUS 3a]1a4H,
KOMMEHTUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B X07i¢ 00CY»XJIeHHUs 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBbI,
mpoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha IOHMCK
pEILICHUs, COMOCTABIAThL CBOM CYXAEHHUS C CYXICHUSMHU APYTUX YYACTHUKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe M CXOJICTBO TO3UIUH, B KOPPEKTHOU (hopme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIIATh pe3yJIbTaThl pelieHus 3aJ1a4H, AKCIIEPUMEHTA,
HCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHHUS C
y4E€TOM 3aj1au MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE YHHBepPCAaJbHbIE YUeOHbIE TelCTBUSA

Camoopranuzanus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a][a4i, BHIOUPATh CIIOCO0 peleHus
C y4Y€TOM HMEIOIIUXCSI PECYpPCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apTyMEHTHUPOBAaTh W KOPPEKTHPOBATH BapHAHTHl PEHICHUH ¢ Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEPIIIAEMBIX ACHCTBUHN U MBICITUTEIHHBIX MTPOIIECCOB, MX PE3YJIbTATOB, BIAJACTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA TIpoliecca M Pe3ysibTaTa PEIICHHS
MaTeMaTHYEeCKOM 3aJ1auH;

PENBUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IPU PEIICHUH 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
JTAHHBIX, HAHJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW H YCIOBHUSAM, OOBSICHATH
MPUYMHBI JIOCTHKEHUS WJIA HEAOCTWIKEHUS PE3yJbTaTOB JICSITEIHHOCTH,
HaXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

OHUMAaTh U UCIIOJIB30BATh MPEUMYIICCTBA KOMaHAHOW M MHINBHIyaIbHOU
paboThl TpH pEHICHUH YYEOHBIX 3aJad, IMPUHUMATHh IIeJIb COBMECTHOM
JeSTETLHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON PabOThI, pacpeesaTh
BUIBI PabOT, OTOBApUBATHCH, OOCYXKIATh MPOIECC W PE3yNbTaT paboTHI,
00001aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHU,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATHL CBOIO 4YacTh pPaOOTHI W
KOOPJIMHUPOBATH CBOM JIEUCTBHS C APYTHMMH YJIE€HAMH KOMAaHJbI, OIICHUBATH



KauyeCTBO CBOETO BKJIaJa B OOIHI MPOAYKT MO KPUTEPUSIM, CHOpMYTHMpOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuics MOITYYUT CIIETYIOIIUE
MPEIMETHBIC PE3YbTATHI 10 OTACIBHBIM TEMaM padoueil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIU3ay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YUCII0, OECKOHEUHas
nepuoaudeckas JpoOb, MPOLEHTHI, HUPPALUOHAIBHOE YHCIO, MHOXECTBa
palMOHANIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHATh APOOM W TPOLEHTHI JJISl PEIICHUs TPUKIAIHBIX 3a7a4d M3
PAa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HU;

IPUMEHSTh NPUOTMHKEHHBIC BEIYUCIICHHUS, TIPABUIIA OKPYTJICHUS, IPUKHUIIKY
Y OLICHKY PE€3yJIbTaTa BbIYMCIICHU;

CBOOOJHO OMNEPUPOBATH TOHSITHEM: CTEINEHb C IEJbIM ITOKa3aTeIeM,
UCIIOJIb30BaTh TMOJXOANTYI0 (OopMy 3amucu JEUCTBUTENbHBIX YHCEN IS
pelLIeHUs MPAKTUYECKUX 3a/1a4 Y IPE/ICTABICHUS JaHHbIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: ApUPMETHIECKUN KOPEHb HATYPaIbHOU
CTETIEHU;

CBOOOJHO  OMEpUPOBATh IMOHATUEM: CTENEHb C  palMOHAJIbHBIM
IIOKa3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™M UHCIa, NECATUYHBIE U
HaTypajbHbIE JIOTapU(pMBbI;

CBOOOHO OMEPHUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, APKKOCUHYC U APKTAHT'E€HC YU CIIOBOTO
apryMeHTa.

YpaBHeHUA U HEPAaBEHCTBA:

CBOOOHO OTIEPUPOBATH MOHITUSIMU: TOXKACCTBO, YypaBHECHUE, HEPABEHCTBO,
PaBHOCWJIBHBIE ~ ypaBHEHUsST W YPAaBHEHMSA-CIICIICTBUS,  PABHOCHUJIbHBIC
HEPABEHCTBA,;

MPUMEHSATh PA3JIUYHBIC METOJbI PEIICHUS PAIMOHATLHBIX U JPOOHO-
pallMOHANIBHBIX YPAaBHEHWUH, IPUMEHATb METOJ HWHTEPBAJIOB Ui PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: MHOTOWICH OT OJHOW TEPEMEHHOM,
MHOTOWICH C TEJbIMH KO3(PPUIIMEHTaMHU, KOPHH MHOTOWICHA, MPUMEHSThH



JICJICHHE MHOTOWIEHa Ha MHOTOYIEH C OCTAaTKoM, TeopeMy be3dy m Teopemy
Buera niisg pemenus 3amay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPEACIIUTENb MAaTpulpl 2 X 2 M €ro IeOMETPUYECKHUN CMBICIH,
HCIIOJIb30BaTh CBOMCTBA OMpENeauTeNs 2 X 2 sl BBIYMCIEHUS €r0 3HAYEHUS,
MPUMEHSATh ONPENCIUTENIN I PELICHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJEIIMPOBaTh PEAIBHBIE CUTYyallUM C IIOMOILIBIO CHUCTEMBI JIMHEWHBIX
YPaBHEHUH, HCCIENOBaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MaTpULl U
ONPENEIUTENIEH, MHTEPIPETUPOBATH MOJYYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUWA C KOPHAMHU Il MPeoOpa3OBaHUs
BBIPAKEHHUI;

BBIMOJHATh MPEOOPAa30BaHMSI YHUCIIOBBIX BBIPAXKEHHM, COJEpKaLINX
CTENIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCIIOJIb30BATh CBOMCTBa  Jiorapu(mosn TSI npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKECHHUI;

CBOOOJHO OINEPUPOBATH MOHATUAMU: UppPAMOHAIbHBIE, TOKA3aTEIbHbIE U
jJorapuMHUUECKUe YpaBHEHUS, HaxOOUTh HX pEHIEHHs C IOMOIIBIO
PAaBHOCWJIBHBIX IIEPEXO0B UJIM OCYLIECTBIISAS IPOBEPKY KOPHEWH;

MPUMEHSATH OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynsl s
npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HeoOXoAuMble (OpPMyJbl s pEHIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJEJIUPOBATh peajbHbIE CHUTYallUM Ha SA3bIKE anreOpbl, COCTABISTH
BBIPAKEHHUSI, YPAaBHEHHMs, HEPABEHCTBA I10 YCJIOBHMIO 3aJadd, HCCIIEOBATh
MOCTPOCHHBIE MOJIEJIN C HCTIOJIb30BAaHUEM allapara aiareopsbl.

DYyHKIUU U TPAaPUKH:

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: (YHKLUMS, CHOCOOBI 3aJaHus
(yHKUMM, B3aUMHO OOpaTHble (YHKUMH, KOMMIO3UIUS (QYHKUUH, rpaduk
(yHKUMHU, BBIOJIHATH 3J€MEHTapHbIE TpeoOpa3oBanus rpauKoB PYHKIUH;

CcBOOOJHO ONEPUPOBATh MOHATUSMU: 00IACTh ONPEAENICHUS U MHOXKECTBO
3HaYeHUN PYHKIMU, HYJIH PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHbIE (YHKIIMH,
nepuoanYecKkrue (PyHKINUU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIUHM, MAKCUMYMBbI
¥ MUHUMYMBI (DYHKIIMH, HauOoOJblllee W HaUMEHbIlee 3HaYeHHe (PYHKIHMU Ha
IIPOMEKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U LEJbIM MOKa3aTeseM, rpaduk cTeneHHoW (QYHKIMY C HaTypajibHbIM U LEIbIM



nokasaresiem, rpaduk KOpHS n-oi CTENEHH KakK (PYHKIIMH OOpaTHOW CTEMEHH C
HaTypaJbHbIM IIOKA3aTEIEM;

OMepUpOBaTh MOHATUAMU: JIMHEHHAs, KBaJpaTHUUHAs U JPOOHO-IMHEHHAs
(GYHKIMM, BBIMOJIHATh OSJEMEHTAPHOE UCCIE0OBaHHE M TMOCTPOEHUE HX
rpadukos;

CcBOOOJHO OMEpPUPOBATh MOHATUAMHU: MOKa3aTeIbHas U Jorapupmudeckas
(GyHKIMU, UX CBOMCTBA M rpaduKH, UCIOJIb30BaTh UX TpadUKU IS pelieHus
YPaBHCHUM;

CBOOOJHO OMNEpPUPOBATH MOHATHSAMHU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaerneHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOI'O apryMEHTa;

UCIIONIb30BaTh TIpapuku (QYHKUUKA [JI1 HMCCIEAOBAHUS IPOLIECCOB U
3aBHCHMOCTEH MpU PELIeHUH 33/1a4 U3 JPYTUX YUEOHBIX MIPEIMETOB U pealbHON
KU3HU, BBIpAXKATh POPMYJIaMH 3aBUCUMOCTH MEXKY BEIMYUHAMU;

Hayaja MaTreMaTH4eCcKOro aHaJIM3a:

CBOOOJHO ONEPUPOBATH MOHATUAMU: apUPMETHUECKass U TeOMETpUIeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FeOMETpUUEcKasi POrpeccHs, TIMHEUHbBIN
U OKCIIOHEHIMANBHBIM  pOCT, (GopMyJla CIOXHBIX IPOLIEHTOB, HMETh
IIPEACTABICHUE O KOHCTAHTE;

HCIIOJIBb30BaTh MPOTPECCUM JJISI PELICHUS PEANbHBIX 3a1a4 IPUKIAIHOTO

XapakTepa;
CBOOOJHO OIEPHPOBATh MMOHSATHUSAMH: IIOCICIOBATEIIEHOCTD, CIIOCOOBI
3aJIaHus TIOCTICIOBATEIbHOCTEH, MOHOTOHHBIC u OTpaHUYCHHBIC

MOCJIEIOBATEIbHOCTH, MOHUMAaThb OCHOBBI 3apOKJIEHUS MaTeMaTHUYECKOTO
aHaJM3a KaK aHanu3a OECKOHEYHO MaJbIX;

CcBOOOMHO OMEpUPOBATH MOHATHIMH: HEMPEpbIBHbIE (YHKIUH, TOYKH
paspsiBa rpaduka GyHKIIUNA, ACUMIITOTHI rpaduka QyHKITNY;

CBOOOJHO OIEpUpPOBaTh MOHATHEM: (PYHKIIMS, HEMpPEphIBHAS HA OTPE3KeE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIsl pEIICHUS 3a/1a4;

CBOOOMHO OMEpPHPOBATh MOHATHSAMH: TEepBas W BTOpas MPOU3BOIHBIC
dyHKUMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIYUCIISITH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (QYHKIUH, 3HATh MPOU3BOJIHBIEC FIIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh F€OMETPUYECKUN U (PU3NYECKUN CMBICI MPOU3BOJHOMN IJIs
pelIeHus 3a1au.

MHoKecTBa M JIOTHKA:

CBOOOJHO OMEepUPOBaTh MOHSATHSIMH: MHOXKECTBO, OIEpalUud  HaJ
MHO>KECTBaMU;



HCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar Uil  ONKMCAaHUs
peanbHBIX MPOLECCOB U SIBICHUM, NMPU PEUICHUHU 3a7ad U3 JPYTUX YYEOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHSATUSMU: OINpPEICICHUE, TEOpEMa, ypaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0OBEKTa,  JOKa3aTeJbCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOyyaromuics MOMYYUT CIIETYIOIIUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHAIN3ay:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE U LEJIOE YHCIIO,
MHOY>ECTBA HATYPaJIbHBIX U LIEJBIX YUCEI, UCIOJIb30BaTh IPU3HAKU JIEIUMOCTH
nensix ynces, HOJl u HOK HaTypanbHBIX yncen 1JIsd peleHns 3a1a4, IPUMEHSTh
anroput™ EBkinna;

CBOOOJHO ONEPHPOBATH IOHITHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HaTypaJbHBIE YHCJIA B PA3JIUYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEpUPOBATH MOHATUSIMH: KOMIUIEKCHOE YMCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTaBISITh KOMIUIEKCHBIE YHCia B alreOpandeckon u
TPUTOHOMETPUUECKON (POpME, BBITIOJIHATH apU(PMETUUECKHE OTEpALIU C HUMH U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CcBOOOHO OINEpUPOBaATh MOHATUSIMU: UppallMOHAIbHbIE, TIOKa3aTeIbHbIE U
jJorapuMHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOIIBIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YpaBHEHMUS;

CBOOOJHO OIEpPUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHSATh HEOOXOIMMble (QOpMyJbl JJIi PEIICHHUs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUI
U HEPAaBEHCTB, PABHOCWIIbHBIE CHUCTEMBI U CHUCTEMBI-CIECICTBUSA, HAXOAUTHb
pElIEHNsT CHUCTEMBbI M COBOKYIIHOCTEM pAlMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKAa3aTeJIbHbIX U JJOTapu(MUUYECKUX YPABHEHUI U HEPABEHCTB;

pemarb palOHAJbHEIE, VppalMOHaIbHBIE, NOKa3aTeJbHBIE,
jgorapuMuUecKUe W TPUTOHOMETPUYECKHME YypaBHEHUS U HEPaBEHCTBA,
CoZIeprKalle MOYJIM U IapameTpBl;

NPUMEHSTH rpaduuecKre METOIbI ISl pEIICHHUs YPaBHEHUN U HEPABEHCTB,
a TaKXKe 3a7a4 C mapameTpamus;



MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA U WX CHUCTEMBI IO YCJOBHIO 3aJadH,
UCCIIEZIOBaTh IOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM alapara aireopsl,
UHTEPIIPETUPOBATH [TOJIyYEHHBIN pe3yJbTar.

DOyHKUMU ¥ rpauKu:

CTpPOUTHh TpadUKU KOMMO3UIMU (PYHKIHMA C TIOMOIIBIO 3JIEMEHTapPHOTO
UCCJIEJIOBAHUSI U CBOMCTB KOMITO3ULIUHU ABYX (PYHKIIHIA;

CTPOMTb TEOMETpUUYECKHe oOOpa3bl YypaBHEHHUH M HEPABEHCTB Ha
KOOPANHATHOM MJIOCKOCTH;

CBOOOMHO OMNEpPUPOBATh MOHATHAMH: TpaQUKd TPUTOHOMETPUUECKHIX
byHKIMA;

OPUMEHATh (QYHKUMU JJI1 MOJEIUPOBAHUS U HCCIEIOBAHUS pealIbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

UCIIOJIb30BaTh  MPOMU3BOAHYIO I HCCIAeAoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

HaXOAUTh HauOOJbIlIee U HAUMEHbIIIEe 3HaYCHUS (PYHKIIMHU HEIpPEPhIBHON
Ha OTpE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXACHUS HAWIy4ylIero perieHus B
NPUKIAAHBIX, B TOM YHUCJE COLHUAIBbHO-DKOHOMHYECKHX, 3ajadax, [Jis
OTIpe/IeNIEHUs] CKOPOCTH M YCKOPEHHMs Ipoliecca, 3aJaHHOro (GopMysol Hin
rpagukom;

CBOOOZIHO OINEpUPOBaTh MOHATUSIMU: IE€pBOOOpa3Hasi, OIpeneaEHHbIN
WHTETpaJI, HAXOIUTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (PYHKIMNA M BBIYHUCISATH
uHTerpai no gopmyie Hetotona-Jlenonuna;

HAXOIUTb IUIOLIA/IN INIOCKUX (QUTYDP U 00BEMBI TEJT C TOMOIIBIO HHTETPAa;

MMETh TPEJCTABICHUE O MAaTEMaTHYECKOM MOJEIUPOBAHUU Ha MpUMEpPE
coctaBieHus TudepeHIuanbHbIX YPaBHEHHUI;

pemaTh NPUKIAAHbIEC 3a]]a4K, B TOM YHCIIE€ COLUATBbHO-D)KOHOMHYECKOTO U
(u3nyecKoro xapakrepa, CpecTBaMi MAaTEMaTUYECKOTO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne KoanuectBo yacoB
HaumenoBanue pa3jaesioB

n/ KouTpoabHubie
1 TeM NMporpaMmbl Bcero

n padoThI
MHoxecTBO

JIEHCTBUTEIILHBIX YHCEII.

MHOT0YJICHEI. 24 1
PaunoHaneHble ypaBHEHHS

1 HepaBeHCTBa. CHCTEMBI

JIMHEWHBIX YPaBHEHUN

OyHKIMU 1 TpaduKH.
CrenenHast GyHKLUSA C 12 1
IeJIBIM [TOKa3aTeneM

ApudmeTnieckuii KopeHb
N-ol CTEICHM.
WNppannonanbHeie
ypaBHEHUS

15 1

[TokxazarenbHast QyHKIMSL. 10 1
IToka3aTenbHbIE ypaBHEHUS

Jlorapugmuueckas

byHKIHS. 18 L

IIpakTn4yeckue
padoTshI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIe Pecypchl



Jlorapudmmueckue
YpaBHEHUSA

Tpuronomerpuyeckue
BBIPQXXCHUS U YPaBHEHUS

ITocnenoBareabHOCTH U
MIPOTPECCUH

HenpepeiBHble QyHKINH.
[TpouzBoaHas

[ToBTOpEeHME, 0000IICHUE,
cUCTEeMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

22

10

20

136

10



11 KIIACC

Ne
n/
n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

HccnenoBanue GyHKIHH ¢
MMOMOUIBIO TTPOU3BOTHOM

[TepBooOpasHas u
UHTErpal

['paduku
TPUTOHOMETPUUECKUX
(GyHKIHIA.
Tpuronomerpuueckue
HEPAaBEHCTBA

HppaunroHanbHeIE,
IIOKa3aTeJIbHbIC U
norapuMuIecKue
HEpaBEHCTBA

KommiexkcHbie unciia

Harypanbnsle u nensie
qucia

CucreMbl palliOHAIIBHBIX,
UPpaLMOHATIBHBIX
MOKa3aTeNIbHbIX U
JorapupMHUECKUX
yYpaBHEHUN

KoauuecTBO 4acoB

Bcero

22

12

14

24

10

10

12

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



8

3amaun ¢ mapaMeTpamu

[ToBTOpenwue, 0600mIEeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16

16

136

10






ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

n/n

Tema ypoka

MHO)€eCTBO, ONepaluy HaJl
MHOKECTBAMH M UX CBOMCTBA

Huarpammel Diinepa-Benna

[IpumeneHnue TeopeTHKO-

MHOXCCTBCHHOI'O allliapara

AL PCIICHUA 3aa1

ParmonanbHbIe YncIa.
OOBIKHOBEHHBIE H
JeCSITHUHBIE TPOoOH,
MPOLIEHTHI, OECKOHEYHBIE
MePUOANYECKHE 1podu

PanmonansHble yucna.
OOBIKHOBEHHBIE U
JeCSITHUHBIE TPOOH,
MPOIICHTHI, OECKOHEUHBIC
epuoaNIecKue apoou

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTeJibHbIE

pecypchl



10

11

12

[Tpumenenue apobeit u
MMPOLUCHTOB JIs pCHICHUA
MPUKIIAAHBIX 3a1a4

[Ipumenenue npobeii u
MIPOIICHTOB ISl PEILICHHSI
MPUKIIAJIHBIX 33124

JlelicTBUTENbHBIC YHCTIA.
PanmonansHbie
HWppalMOHAIIbHBIC YKCIIa

ApudmeTrueckue onepanuu
C ICUCTBUTEILHBIMH YHCIIaMHU

Mopnynp A€CTBUTEIBHOTO
YHUCIIa U €r0 CBOWCTBA

[Tpubnuxénnnie
BBIUUCIICHUS, TPABUIIA
OKpYIJIEHUS, IPUKUJIKA U
OLIEHKa pe3yJibTaTa
BBIYMCIICHUI

OCHOBHBIE METOJIbI PEILICHUS
LENBIX U APOOHO-
paHI/IOHaJ'H)HBIX ypaBHeHI/IfI nu
HEPABEHCTB



13

14

15

16

17

18

OcHOBHEIE MCTOJbI pCHICHUSA
LENBIX U APOOHO-
paloOHaJIbHBIX ypaBHeHI/IfI u
HEPABEHCTB

OCHOBHBIEC METO/IbI PEIICHHS
LENBIX U APOOHO-
palrOHaJIbHBIX ypaBHeHI/Iﬁ u
HEPABEHCTB

MHorousneHs! 0T OIHON
nepeMeHHo. [lenenne
MHOTO4JIEHAa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHorouseHs! ¢ HeIbIMH
koa¢pdunnentamu. Teopema
Buera

Pemenue cucreM TMHEHHBIX
YpaBHEHUU

Pemenue cucreM MTMHENHBIX
ypaBHEHUH



19

20

21

22

23

24

Marpuina cucTeMbl JIMHEUHBIX
ypaBHeHui. Onpenenurensb
MATpHUIIbI 2X2, €ro
T€OMETPUUYECKHI CMBICT U
CBOMCTBA; BBIYHCIICHHUE €TO
3HAYCHUS

Onpenenurenb MaTPUILI 2X2,
€ro reoOMeTpUUYECKUNA CMBICI U
CBOICTBA; BRIYUCIICHHUE €T0
3HAYCHUS

IIpumeneHnue onpenenuTes
JUISL PELLIEHUS] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

Pemenne nmpukiagHeIx 3a1a4y
C TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Pemrenne nmpukiagHeIx 3a1a4y
C TIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

KonTponbnas pabora:
"PanmonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JMHENHBIX YpaBHEHUN"



25

26

27

28

29

30

OyHKIHSI, CIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumuao
oOpaTtHbie GYHKLINH.
Kommosurus ¢hyHKImit

I'paduk Gyskmmm.
DnemMeHTapHbIe
npeoOpa3oBaHus TpaguKoB
byHKIUH

OO6nacth onpeneneHus 1
MHO>KECTBO 3HAYCHUI1
¢bynkuuu. Hymu ¢pynknmn.
[IpomexyTku 3HaK
MOCTOSTHCTBA

UYéETHble U HEYETHBIC
¢bynkuun. [Tepuoanueckue
¢bynkuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Haubonbee n
HauMEHblIIee 3HaYeHue
(GYHKIIMN Ha IPOMEXKYTKE

JIuneiHas, kBaapaTU4yHas U
ApoOHO-TMHEHHast QyHKIH



31

32

33

34

35

36

37

38

DneMeHTapHOe UCCIIEIOBAaHUE
Y TIOCTPOCHHUE TPaPHUKOB ITHX

byHKIUH

DneMeHTapHOe UCCIIeJOBaHHE
U TIOCTpOeHue TpaduKOB ATHX

byHKIMHA

CreneHsn ¢ LEIBIM
nokasarejieM. buaom
Hrrotona

CreneHsn ¢ 1EIBIM
nokasarejieM. buaom
Hrrotona

CrenenHas pyHKLUSA C
HaTYpaJbHBIM U LEJIbIM
nokasarenem. E€ cBolicTBa u
rpauk

KonrtponbHas pabora:
"CrenenHas ¢pynkuus. Eé
cBoMcTBa U rpaduk"

ApudpmeTrueckuii KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBA

Apudmerndeckuil KOpeHb
HaTypaJIbHON CTENIEHU U €r0
CBOMCTBa



39

40

41

42

43

44

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKECHUH, COAEPIKALLUX
CTENEHU U KOPHU

[Ipeo6pa3oBaHus YHCIOBBIX
BBIpXXEHUI, COIepKaIUX
CTETeHU U KOPHU

[Ipeobpa3oBaHUs YHCIOBBIX
BBIpXKEHUI, COIepKAIIUX
CTETIeHU U KOPHU

Hppauunonansusie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS
UPPALMOHAIIBHBIX YPABHEHUN

HppaunonaibHbie
ypaBHeHUs. OCHOBHbBIE
METO/bI PEIICHUS
HPPALMOHATIbHBIX YPaBHEHUN

HppaunonaibHbie
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHHS
WPPAIMOHATIBHBIX YPaBHEHUN



45

46

47

48

49

50

PaBHOCHIBHEIE nepexoanl B
pPECIICHUN UPPALUMOHAJIbHBIX
YpaBHEHUH

PaBHOCHIIBHBIE TIEpEXObI B
pElIeHNH UPPAUOHATIBHBIX
ypaBHEHUI

PaBHOCHIBHEIE Nepexoabl B
peleHnn nppanuoHaIbHbIX
YpaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHUH UppalMOHATIbHBIX
ypaBHEHUH

CaoiicTBa 1 rpa@uK KOpHS n-
Ol CTeTeH! KaK (pyHKLIUU
00paTHOM CTENEeHH ¢
HaTypaJbHBIM [TOKa3aTelleM

CaoiicTBa 1 rpa@uK KOpHS n-
Ol cTeneHu Kak (pyHKIUU
00paTHOM CTETeHu ¢
HaTypaJIbHBIM [TOKa3aTeeM



51

52

53

54

55

56

57

Konrponsnas pabora:
"CBoiicTBa u rpaduk KOpHS
N-0H CTEIEHMU.
HppaunonaibHbie
ypaBHeHUs"

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

CreneHb ¢ pallMOHAIbHBIM
okKasaTelieM U €€ CBOMCTBA

Crenens ¢ palliOHATBHBIM
IIOKa3aTelieM U €€ CBOMCTBA

[Toka3zarenbHast QyHKIMS, €€
CBOMCTBaA U rpaduK

Ucnons3oBanue rpaduka
GYHKIUM 1715 peLIeHUst
YpaBHEHUU

Hcnonb3oBanue rpaduka

GYHKITUH 715 peIIeHHs
YpaBHEHUI



58

59

60

61

62

63

64

65

IlokaszaTenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
II0Ka3aTEeNIbHBIX YPAaBHEHUI

Iloka3arenabHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
II0KA3aTENIbHBIX YPAaBHEHUI

IToxa3zaTennHble YpaBHCHU.
OCHOBHEBIE MCTOJbI PCIICHHA
IIOKAa3aTCIIbHBIX ypaBHeHPIfI

KonrponbHas pabora:
"IToka3zarenbHast QyHKIIHSL.
IlokazarenbHble ypaBHEHUS"

Jlorapudwm yucna. CBoiicTBa
norapupma
Jlorapudm uncna. CoiicTa
norapupma
Jlorapudm uncna. CoiicTa
norapudpma

JlecsaiTHuHBIE U HATypAJIbHbBIE
Jorapu@msl



66

67

68

69

70

71

72

73

JlecsiTUYHBIC U HATYpaIbHBIC
norapupmbl

[IpeobpazoBanue
BBIpAXEHUH, COMIEpKAITUX
sorapudmpl

[IpeobpaszoBanue
BBIpXKEHUH, COIepKAIIUX
Jorapudmpl
[IpeobOpaszoBanue
BBIPAYKEHHMI, COJIEPIKAILNX
Jorapudmpl

Jlorapudmuueckast QyHKIMS,
e€ cBoiicTBa U rpaduk

Jlorapudmuueckas GyHKIUSA,
e€ cBolicTBa U rpapuk

Hcnonb3oBanue rpaduka
GyHKIMU 1715 pelieHus
ypaBHEHUH
Ucnons3zoBanne rpaduka
(byHKIMU 1715 peleHust
ypaBHEHUH



74

75

76

77

78

79

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/Ibl pEeIICHUs
Jorapu(pMUIECKUX
ypaBHEHUU

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/Ibl peIIeHUs
JorapupMUUECKuX
ypaBHEHUH

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/Ibl peIICHUs
JorapupMUUECKUX
ypaBHEHUH

PaBHOCHIIBHBIE TIEpEXOBI B
pelieHnn JorapuMUIECKuX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXOABI B
peleHNH JorapupMHUUECKUX
ypaBHEHUH

KonTponbnas pabora:
"Jlorapudmuueckas
¢byukus. Jlorapupmudeckue
ypaBHeHus"



80

81

82

83

84

85

86

CuHyc, KOCUHYC, TAHT€HC U
KOTAaHT'€HC YHCIIOBOTO
apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
apryMeHTa

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'E€HC YHUCIOBOTO
apryMeHra

ApKCHHYC, apKKOCHHYC U
ApPKTaHIE€HC YHUCIOBOTO
apryMeHra
Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEICIICHUE
TPUTOHOMETPUYECKUX
(GyHKIUI YHCIOBOTO
apryMeHra

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICIICHHUE
TPUTOHOMETPUYECKUX
(GyHKIIUI YHCIOBOTO
aprymeHra

OcHoBHbIE
TPUTOHOMETPUUECKUE

(bopMyIIbI



87

88

89

90

91

92

93

94

95

OcHoBHbIE
TPUTOHOMETPHUYECKUE
bopmyIbl

OcHOBHbIE
TPUTOHOMETPHUYECKUE
bopmyIbl

OcHOBHbIE
TPUTOHOMETPUYECKHE
bopMyIibl
[IpeobOpaszoBanue
TPUTOHOMETPUYECKHIX
BBIPAYKEHU I

[IpeobOpaszoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

[IpeoOpa3zoBanue
TPUTOHOMETPHUUECKUX
BBIPa)KCHU I

ITpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPa)KCHU I

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUU



Pewmenne
96 TPUTOHOMETPHUYECKUX
YpaBHEHUU

Pewmenne
97 TPUTOHOMETPUUECKUX
YpaBHEHUU

Pemenue
98 TPUTOHOMETPHUYECKUX
YpaBHEHUU

Pemenue
99 TPUTOHOMETPHUUICCKUX
ypaBHEHUH

Pemenue
100 TPUTOHOMETPUYECKHUX
ypaBHEHUH

KonTponsHas padora:
"TpuroHomeTpuyecKkue
101 BBIPAKEHUS U
TPUTOHOMETPHUUYECKHE
ypaBHeHus"

ITocnenoBaTeIbHOCTH,
CIIOCOOBI 3aIaHUs

102 MOCJIEIOBATEILHOCTEM.
Metoa MaTeMaTHYEeCKOM
WHIYKIUU



103

104

105

106

107

108

109

110

MOHOTOHHBIC 1
OTpaHUYECHHBIE
MMOCJIEIOBATCILHOCTH.
Ucrtopus ananuza
OECKOHEUYHO MaJbIX

Apudmernueckas
nporpeccus

I'eomeTpuueckas mporpeccust

beckoneuno yObIBaroras
reOMETPUYECKast MPOTPECCUs

Cymma OecKOHEYHO
yOBIBaroIeii reoMeTpuIecKoi
MIpOrpeccuu

JIMHEeWHBIN 1
JKCIIOHEHIIMAIBHBIN POCT.
Hucno e. Dopmyna CI0KHBIX
MPOLIEHTOB

JIMHEeWHBIN 1
SKCIIOHEHIIMAIBHBIN POCT.
Hucno e. Dopmyna CI0KHBIX
MPOLIEHTOB

Hcnonb3oBanue nmporpeccuu
JUTSL pELLIEHUs] peaIbHBIX
3a/1a4 MPUKIATHOTO
XapakTepa



111

112

113

114

115

116

117

118

119

120

Konrponsnas pabora:
"[TocnenoBarenbHOCTH U
nporpeccun”

HenpepsiBHbIe QYHKIINN U X
CBOMCTBA

Touka pa3pbiBa. ACUMIITOTBI
rpadukoB QpyHKINH

CaoiicTBa GyHKIHI
HETIPEPBIBHBIX HAa OTPE3KE

CaoiicTBa GyHKIHI
HETPEPHIBHBIX HA OTPE3Ke

Meto1 UHTEPBAIOB ISt
peLIEHNS HEPABEHCTB

Meto1 UHTEPBAIOB ISt
peLIECHNS] HEPABEHCTB

Meroa UHTEpPBANIOB AJIs
pelIeHusl HEPaBEHCTB

[IpuMeHeHne cBOWCTB
HeNpepbIBHBIX (DYHKIMHA 1151
peuieHus 3a1a4y
[IpuMeHeHne cBOWCTB
HENpPEePBhIBHBIX PYHKIMH IS
penieHus 3aaaqy



IlepBas u BTOpas

121
MIPOU3BOIHBIE (YHKIUN
Onpenenenue,

122 T€OMETPUUYECKHUIA CMBICIT
MPOU3BOAHOMN

123 Onpenenenue, GU3NIECKU
CMBICJI IPOU3BOIHOM

194 YpaBHEHUE KacaTeIbHOU K
rpaduky GyHKIIUU

195 YpaBHEHUE KacaTeIbHOU K
rpaduKy QyHKIHH

126 [Ipon3BOHBIE 3JIEMEHTAPHBIX
byHKIUH

197 [Ipon3BOHBIE 3IIEMEHTAPHBIX
byHKIMIA

[Tpou3BoHas CyMMBI,
128 IIPOU3BENIECHNS, YACTHOTO U
KOMIO3ULUH (PYHKITUI

[Ipou3BogHast CyMMBI,
129 MIPOU3BEICHUS, YACTHOTO 1
KOMITO3UIIUHU (YHKITHI



130

131

132

133

134

135

136

[IpousBogHast CyMMBl,
IIPOU3BE/IEHNUS, YACTHOIO U
KOMIIO3ULIUH (PYHKIHUI

Konrponsnas padora:
"IIponsBonHas"

[ToBTOpeHME, 0000MIECHNE,
CUCTEMATHU3AIIMS 3HAHMIA:
"VpaBueHnus"

[ToBTOpeHue, 06001meHNE,
CHCTEMaTH3aINsI 3HAHUH:
"OyHKuMKn"

Hroroasi KOHTpOJIbHAS
paborta

HToroBast KOHTpOJIbHAS
pabota

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10



11 KIIACC

Ne
n/n

Tema ypoka

IIpuMeHeHne Npou3BOJHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npou3BOJHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM
K MCCIIEJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM
K HCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl



IIpuMeHeHne Npou3BOHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpuMeneHne TPOU3BOTHOM
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnenune HanOombIIero
Y HAUMEHBIIIETO 3HAYCHHUS
HETpPEepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxxnenue HanOombIero
1 HAaUMEHBIIIEr0 3HAYEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxnaenne Hau6ob111ero
Y HANMEHBIIIETO 3HAUCHHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke



10

11

12

13

14

HaxosxieHne HanOoJIbIIero
1 HAaUMCHBIIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxaenre Han0oIIbIIero
Y HAMMEHBIIIETO 3HAYEHUS
HETPEePBIBHON QYHKIMH HA
OTpE3KE

Haxoxnenue HanOOJIbIIEr0
N HAMMCHBIIICTO 3HAYCHU A
HETPEPbIBHON (YHKIIUU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOHOM
JUIS. HaXOXKACHUS
HaWIY4IlIEero pemeHus B
IIPUKJIAIHBIX 3a7a4ax

IIpumeneHne npon3BoJHON
JUIS. HAXOXKACHUS
HAWTYYIIEro pemeHus B
MPUKJIAIHBIX 3a7ja4ax



15

16

17
18
19

20

21

22

IIpuMeHeHne Npou3BOJHOU
TUISL OTIpEJICIICHUS
CKOPOCTH U YCKOpPEHUSs
rporecca, 3a1aHHOTO
dhopmymoit uim rpagukom

IIpuMeneHne MPOU3BOTHOM
JUTSl OTIPECIICHUS
CKOPOCTH U YCKOPEHUS
rpoiiecca, 3a1aHHOTO
dbopmyItoit wim rpadukoM

Kommnozumus GpyHKImit
Kommosurus ¢pyHKIMi

Komnozunus GyHkiuit

I'eomeTpuueckue o6passl
YpaBHEHUN Ha
KOOPJMHATHOW TIOCKOCTH

I'eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJAMHATHOM TNIOCKOCTH

KonTponbHas pabora:
"HUccnenoBanue QyHKIMMA ¢
MOMOIIIbIO TPOU3BOAHON"



23

24

25

26

27

28

[TepBooOpasHas, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

[IepBoobOpa3ubie
AIIEMEHTAPHBIX (QYHKITHH.
[TpaBuia HaXOXKICHUS
epBOOOPA3HBIX

[TepBooOpazubie
AIIEMEHTAPHBIX ()YHKIIHA.
[IpaBuna HaxoXIeHUS
MepBOOOPA3HBIX

Huterpai.
I'eomeTpuyeckuii CMbICT
WHTETpaja

Beruucnenue
OTpeIeNIEHHOr0 UHTETpaia
o gopmysne HoroToHa-
JletiOHmma

Beruucnenune
OIPEACIIEHHOTO UHTETpasa
no ¢opmyne HetoroHa-
JleiiOHM1Ia



29

30

31

32

33

34

35

IIpumeHeHne nHTErpaa
JUIS HaXOXKACHUS
TIOMIA/IeH TUTOCKHUX (PUTYP

[IpumeneHnue nHTETpaia
JUTSL HAX0XKIEHUSI 00HEMOB
F€OMETPUUYECKHUX TEJT

IIpumeps! petnieHunit
muddepeHIaTbHBIX
ypaBHEHUH

[Ipumeps! perieHun
Qg depeHIraTbHbIX
ypaBHEHUH

Maremarnueckoe
MOJICJIINPOBAHNE PEAIBHBIX
IIPOLIECCOB C ITIOMOIIIBIO
nudepeHIaTbHBIX
ypaBHEHUH

KonrtponbHas pabora:
"[TepBooOpazHas u
uHTerpan”

Tpuronomerpuueckue
(byHKIIMHU, UX CBOMCTBA U
rpaduxu



36

37

38

39

40

41

42

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu

OT10op KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUYECKON
OKPY>KHOCTH

OT10op KOpHEi
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

OT10op KOpHEH
TPUTOHOMETPUYECKHUX
YpPaBHEHUH € TOMOUIBIO



43

44

45

46

47

48

TPUTOHOMETPUYECKON
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

KonTponbnas pabora:
"I'pacduxu
TPUTOHOMETPHUYECKHUX
GbyHKIU.
Tpuronomerpuyeckue
HepaBeHCTBa"



49

50

51

52

53

54

55

OCHOBHBIE METOJIBI
pElICHUs TOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHEBIE MCTOABI
PEIICHUS ITOKAa3aTCIbHBIX
HCPaBCHCTB

OCHOBHBIE METOJIBI
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHEBIE MCTOABI
PCUICHUA ITOKA3aTCIIbHBIX
HCPABCHCTB

OCHOBHBIE METObI
pelreHus
Jorapu(pMUIECKUX
HEPaBEHCTB

OCHOBHBIE METOIBI
pelieHus
Jorapu(pMUIECKUX
HEPABCHCTB

OCHOBHEBIE METOBI
pereHus
JorapuPpMUUECKUX
HEPaBEHCTB



56

57

58

59

60

61

62

OCHOBHBIE METOIbI
pelieHus
JorapupMUIECKIX
HEPABCHCTB

OCHOBHBIE METOJIbI
pELIECHHS UPPALMOHATBHBIX
HEpPABEHCTB

OCHOBHBIE METOJIBI
peIIeHUS HPPAIMOHATBHBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
pEIICHUS UPPAITMOHATTEHBIX
HEPABCHCTB

OCHOBHBIE METOJIBI
pEelIeHUs UPPAIlMOHATBHBIX
HEPaBEHCTB

I'paduueckue meToapt
pelieHust uppaoOHaIbHBIX
YpaBHEHUU

I'paduueckue MeTo b1
peLIeHus UPPALMOHATIBHBIX
ypaBHEHUH



63

64

65

66

67

68

I'padmueckue meToapt
pElICHUs TOKa3aTeIbHBIX
YpaBHEHUH

I'padmueckue metoabt
pelIeHUs TOKa3aTeIbHbIX
HEPaBEHCTB

I'padmueckue MmeToap!
pelieHus
J0rapuPpMUUECKUX
ypaBHEHUH

I'padmueckue MmeToap!
pelieHus
J0rapuPpMUUECKUX
HEPABEHCTB
I'paduueckue meToapt
pelieHus
JorapuPpMUUECKUX
HEPaBEHCTB

I'padmueckue meToab

PEIICHUSA MMOKA3aTCIbHBIX U

JorapuPpMUUECKUX
YpaBHEHUI



69

70

71

72

73

74

I'paduueckue MeTo b1

pPCIICHUS IMOKA3aTCIbHBIX U

JorapuMUIECKIX
YpaBHEHUH

I'padmueckue metoab

PCIICHUS MOKA3aTCIbHBIX U

JorapupMuIecKux
HEPABEHCTB

I'paduueckue metoab

PCUICHUA ITOKA3aTCIIbHBIX U

Jorapu(pMUIECKUX
HEPaBEHCTB

KonrponbHas pabora:
"HppanmoHanbpHeIe,
MIOKa3aTeIbHbIE U
norapupmMuUecKue
HepaBeHCTBa"

KommnekcHsble uncna.
AnreGpanyeckas u
TPUTOHOMETPHUECKas
¢bopMbI 3anUcH
KOMITJIEKCHOTO YHCIia

KomriekcHele yncna.
Anrebpanueckas v
TPUTOHOMETPHYECKAS



75

76

7

78

79

80

(dhopMEI 3anTCH
KOMILJIEKCHOT'O YrClia

Apudmerndeckue
OTIepaIny C
KOMIUICKCHBIMU YHCIIAMHU

Apudmernaeckne
OIepaIHH C
KOMITJIEKCHBIMU YHCIaMHU

N3obpaxenue
KOMIIJIEKCHBIX YHCEI Ha
KOOPJAWHATHOM INIOCKOCTH

Nzobpaxkenue
KOMIUIEKCHBIX UHCEN Ha
KOOPJIUHATHON TUIOCKOCTH

®opmyna Myaspa. Kopau
N-0i1 CTETICHU U3
KOMILIEKCHOT'O YHCIIa

®opmyna Myaspa. Kopau
N-Ol CTETEeHU U3
KOMILIEKCHOTO YHCTia



81

82

83

84

85

86

87

88

IIpumeHeHue
KOMIUIEKCHBIX YUCET JUIS
pemeHust GU3NYECKUX U
reOMEeTPUUECKUX 3aJa4

Konrponsnas pabora:
"KommiekcHble yucia"

HaTypaanble H 1 CJIbIC
qucjia

HarypanbHble u niensie
qucia

[IpumeHeHne MpuU3HAKOB
JEIIMMOCTH LIETIBIX YHCe

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

[TpuMeHeHne TpU3HAKOB
JETUMOCTH LIEJbIX YHCEI:
HOJl m» HOK

[IpumeHeHne npu3HaKoB
JEJIAMOCTH LIEJIBIX YUCEIL:

HOJT u HOK



89

90

91

92

93

IIpuMeHeHne pu3HAKOB
JCIIMMOCTH LIETIBIX YUCEIL:
OCTaTKH I10 MOZIYJIIO

[IpumeHeHnue MpuU3HaKoOB
JEJIMMOCTH LIEJIbIX YUCEIL:
OCTaTKH 10 MOJYJIIO

[IpumeHeHne npu3HaKoB
JIEITMMOCTH 11€JIBIX YHMCEIT:
anroput™ EBximaa mis
pELIEHHUS 3a/1a4 B LIEJIBIX
quciiax

KonTponbHas pabora:
"Teopus 1enbIx yucen"

CucremMa 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIBHBIE
CHCTEMBI 1 CUCTEMBI-
CISICTBUS



94

95

96

97

98

99

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBHS

OCHOBHBIE METOIbBI
pEIICHUS CUCTEM U
COBOKYITHOCTEM
palMoOHAIBHBIX YPaBHCHHI

OCHOBHBIE METO/TbI
pEIICHUS CUCTEM U
COBOKYITHOCTEM
HPPaIMOHATEHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI
pELIEHHS CUCTEM U
COBOKYITHOCTEM
ITOKA3aTENIbHBIX YPABHEHUI

OCHOBHBIE METOJIbI
pelIeHusl CUCTEM U
COBOKYITHOCTEMN
ITOKA3aTEeIbHBIX YPAaBHEHUI

OCHOBHBIE METOBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEMN



100

101

102

JorapuMUIECKIX
YpaBHEHUH

OCHOBHBIE METOJIbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
JorapupMuIecKux
YpaBHEHUU

[IpumeHeHue cucrem k
PELICHUI0 MATEMATHYECKUX
3a/a4 U 3a/1a4 U3
pa3nuyHbIX o0nacTei
HAyKHU U peaJIbHOW KU3HH,
UHTEpIpeTaLys
ITOJIyYEHHBIX PE3YJIBTATOB

[Ipumenenue cucreM K
PELIEHUI0 MATEMAaTUYECKUX
3a7a4 U 3a1a4 u3
pa3IUYHBIX 00TacTei
HAYKH U PeaIbHOM KU3HU,
UHTEpHpeTaus
MOJYYEHHBIX PE3yJIbTaTOB



103

104

105

106

107

108

IIpuMeHeHne HEpaBEHCTB K
PELIEHNI0 MaTEMaTHUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JacTei
HayKH U pealibHOM JKU3HH,
UHTEpIIpEeTaIUs
MOJIYYEHHBIX PE3yIbTaTOB

KonTponbhas padora:
"CucreMbl pallMOHAIbHBIX,
HMPpAIIMOHAIIBHBIX
IMOKAa3aTeNbHBIX U
Jorapu(MUIECKUX
ypaBHEHH"

PannonanbHble ypaBHEHUS
C mapamMeTpaMu

PanmonanbHbie
HEpPABEHCTBA C
rapaMeTpamu

PanmonaneHble cucTemsl ¢
napameTpamu

WppaunonansHbie
YPaBHEHUs1, HEPABEHCTBA C
rnapameTpamu
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110

111

112

113

114

115

116

HppanuoHaibHble CUCTEMBI
C rapaMeTpamMu

Iloka3zarenbpHbIE
ypaBHEHUs1, HEPABEHCTBA C
rapameTpamMmu

[TokazarenabHbIe CUCTEMBI C
napameTrpamu

Jlorapudmuueckue
ypaBHEHMsI, HEPAaBEHCTBA C
napameTpamu

Jlorapudmuueckue
CHCTEMBI C IapamMeTpaMu

Tpuronomerpuyeckue
YpaBHEHHUS C TapaMeTpamMu

Tpuronomerpuueckue
HEPaBEHCTBA C
rapameTpamu

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu
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118

119

120

121

ITocTpoenue u
HCCIICIOBAHUE
MaTeMaTHUYEeCKUX MOJCIICH
peaNbHBIX CUTYAIIHH C
MTOMOIIIbIO YPABHEHHH C
rapameTpamMmu

[Toctpoenue u
HcCcIe0BaHUe
MaTeMaTUYeCKUX MOJENeH
peanbHBIX CUTYALHI C
ITOMOLUIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamMu

ITocTpoenue u
UCCIIEJOBAHHE
MaTeMaTHUIECKUX MOJIEIeN
peaNbHBIX CUTYALMH C
ITOMOIIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

KonrtponbHas pabora:
"3anaum ¢ napamerpamu”

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHUH:
"VpaBHeHus"
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123

124

125

126

127

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH:
"VpaBHeHus"

[ToBTOpeHME, 0000MIIEHNE,
CUCTEeMAaTH3alusl 3HAaHHIA:
"VpaBuenus. CucteMbl
ypaBHEHHH"

[ToBTOpeHME, 0000IIECHNE,
cUCTeMaTH3alis 3HAHHMH:
"HepaBenctna"

[ToBTOpeHME, 0000MIIEHNE,
CHCTEeMaTH3allus 3HAaHUI:
"HepaBeHncrsa"

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"Hepasencrsa"

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alus 3HaHuH:
"IIpousBoaHas u e€
IpuMeHeHue"



128

129

130

131

132

133

134

[ToBTOpenue, 060061mIeHNE,
CHCTEeMaTH3alus 3HAHUI:
"IIpousBonHas u e€
npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
CHCTEMaTH3aINsI 3HAHUH:
"I[IpousBoaHas u e€
npuMeHeHue"

[ToBTOpeHue, 06001EeHNE,
CHCTEeMaTH3allus 3HAHUI:
"NuTerpan u ero
npuMeHeHue"

[ToBTOpeHue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAaHUH:
"OyHKIIN"

[ToBTOpenue, 06001IEHNE,
cUcTeMaTu3alus 3HAHHMH:
"OyHKIMN"

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHuH:
"®yHkuun"

HToroBast KOHTpOJIbHAS
pabora



Hrtoroas KOHTpoOJIbHAS

1
3 pabora

136 [ToBTOpeHuE, 0600MIIEHNE,
CHUCTEMaTHU3aIUs 3HAHHM

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

136

10






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Hukonbckwmii, C.M. Anrebpa u Hagana MmareMaTudeckoro ananusa [Tekcr]: yae6. mist 10 k.
o01eo0pasoBar. yupexxaeHuit: 6a3oBblil u npoduibHeii ypoBHu / C.M. Huxonsckuii, M.K.
IToramnog. - M.: [IpocBemienue,

2. Huxonbckuii, C.M. Anrebpa 1 Hayasia MaTeMaTuaeckoro ananusa [ Tekct]: yue0. mis 11 xo1.
o01eo0pasoBar. yupexaeHuii: 6a3opblii u npodunbHeiii ypoBau / C.M. Hukonbsckuii, M.K. [Toranos.
- M.: IIpocgelenue,

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1.ArtanacsH, JI.C. 'eometpust 10—11 [Teker]: yueO. ans oOiieo0pa3oBar. yupexaeHuit/
JI.C.Atanacsan, B.®. byry3os, C.b. Kagomies. — M.: [Ipocsenienue,

2. Hukonwckuit, C.M. Anre6pa u Hauana MareMaTudeckoro ananusa [Tekcer]: yue0. ans 10
KJI. 0011e00pa3oBar. yupexieHuit: 6a3oBbiii 1 npoduisHbid ypoBHu / C.M. Hukonbckwit,
M.K. IToranos. - M.: [Ipocsenienue,

3. Huxonbckuit, C.M. AnreOpa u Hauana maTematudeckoro ananusa [ Tekcrt]: yueO. as 11
KJI. 0011e00pa3oBar. yupexieHuit: 6a3oBbiii 1 npoduibHbiid ypoBHU / C.M. Hukonbckuit,
M.K. IToTtamos. - M.: [Ipocsemienue,

4. Tloranos, M.K. Anrebpa u Havajia MaTeMaTU4eCKoro ananusa [ TeKkcT]: mumakT.
matepuaisl A 10 ki1.: 6a30Bbiit 1 npoduinbHbIil ypoBHu / M.K. [Totanos, A.B. IlleBku=. -
M.: IIpocBenienue,

5. [lotanos, M.K. Anre6pa u Hauana maremMaTu4eckoro aHanu3[ TekcT]: AumaaKkT. MaTepuabl
st 11 ki1.: 6a3oBeiii 1 npoduibHbil yposau / ML.K. IToranos, A.B. IlleBkun. - M.:
[Ipoceemienue,

6. 3uB, b. I'. [lunaktndeckue Matepuaisl o reometpun 1uist 10 ki. [Teker] / b. T'. 3uB. - M.:
[Ipocsenienue,

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,
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http://festival.1september.ru/

http://festival.1september.ru, https://learningapps.org/4470596, UHpoypok, KONMUIKA YPOKOB,
P31, https://www.youtube.com/channel/UC8rgpanENYNQaYKJ-tK2jCA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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