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HOACHUTEJIBHASA 3AIINCKA

VY4aeOnbiit Kypc «Anrebpa U Hayajla MAaTEMAaTUYECKOTO aHAIN3a» SBIISETCI
OJHUM W3 HamOOJee 3HAYMMBIX B IPOTPaMME CpEIHEro oOIero oopa3oBaHws,
MOCKOJIBKY, C OJTHOW CTOPOHBI, OH 00eCreunBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YUYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYTOU CTOP OHBI, opMUpyeT
JIOTHYECKOE U a0CTPaKTHOE MBIIICHUE 00YYarOIMUXCs HAa Y OBHE, HE0O0X 0 MMOM
TUIs OCBOEHUSI MH(POP MATHKH, OOIIIECTBO3HAHUS, UCTOP MU, CTOBECHOCTH U JIP yTHX
TUCIUIUIMH. B pamkax JaHHOTO ydeOHOTO Kypca oOydaroniudecs: OBJIaJ[€BarOT
YHUBEP CAJIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (opMyJIUpyeT CBOH
JOCTIDKEHUSI B MaTEMaTUIECKOU opMe.

Y4eOHbIit Kypc anredpsl 1 HaYajdl MaTeMaTHYECKOTO aHaIu3a 3aKJia bIBacT
OCHOBY JUJIsl YCIIEHTHOTO OBJAJICHUS 3aKOHAMH (U3WKH, XHUMHH, OWOJIOTHH,
MOHUMAaHHWS OCHOBHBIX TCHICHITUI Pa3BUTHUS SKOHOMUKU M OOIIIECTBEHHOH KU3HH,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIThIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIb30BaTh UX IJIS JAajbHEUIEero oOpa3oBaHus U B
MOBCETHEBHOM XM3HU. B TO ke BpeMs oBlajcHHE aOCTPAKTHBIMHU M JIOTHYECKU
CTPOTHMH KOHCTPYKIIMSMH aJlTeOphl M MAaTEMaTHYECKOTO aHaju3a pPa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTHMHHOCTH, JOKa3bIBATH
YTBEP KICHUS C TIOMOIIBIO MHAYKIIUUA U PaCCyXIaTh IeAyKTUBHO, NCIOJIH30BaTh
00001IeHNe W KOHKpETU3aInio, a0CTpardpoBaHUE W aAHAJIOTHIO, (OpMHpPYET
KpEaTUBHOE M KP UTUIECKOE MBIIIJICHHUE.

B xone n3ydennst yueOHOTO Kypca «Anredpa u Hadajla MaTeMaTH4eCKOTO
aHaJin3a» O0ydYaroIIrecs MOJy4YaloT HOBBIM OIBIT pENICHUs TP UKIaIHbIX 3a]ad,
CaMOCTOSITETTBHOTO TMOCTP OCHUS MAaTEMAaTHUECKUX MOJEIICH pealbHbIX CUTYaIHH,
WHTEpIpPETAllMd  TOJYUYCHHBIX  pENICHWA, 3HAKOMATCS C  MpHUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJAE, HAyKEe H HCKYCCTBE, C
BBIJIAFOIIIMMHUCS MATEMATHIECKUMHU OTKP BITUSIMU U UX aBTOP aMH.

Y4aeOHbIli Kypc 001aacT 3HAYUTEIbHBIM BOCIUTATSIIBHBIM ITOTCHITHAIIOM,
KOTOPBIA peanu3yercs Kak uepe3 y4deOHBIM MaTepuai, CHoCOOCTBYIOIIUIA
(GbopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TAK M 4epe3 CrenuduKy ydeOHOM
NeATeIbHOCTH, TpeOyIomer MpOa0/DKUTEIBHON KOHIIEHTPAIlMM BHUMAHUS,
CaMOCTOSITETbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOy YCHHBIN PE3YIIbTaT.

B ocHoBe MeTo Ky 00yueHust aredpe v HayajlaM MaTeMaTHYeCKOT O aHAJT3a
JIKHT JEATEITLHOCTHBIN TP MHIIAIT 00y ISHHUS.

B ctpykrype yueOHOro kypca « Anredpa 1 Hayajia MaTeMaTHIECKOTO aHAIM3a)
BBIJICTICHBI CIENYIONIUE COJAepIKaTeIbHO-MEeTOANUeckre nuHuM: «Yucna u
BBIYUCIICHUSY, « DyHKIIUN U TpaduKn», « YpaBHCHHS U HepaBeHCTBay, «Havana
MaTeMaTHYeCKOTO aHanm3a», «MHOXecTBa | JIOTHKa». Bce OCHOBHBIC
COJIep KaTeIbHO-METOIMUSCKUE JTUHUM HW3YYalOTCS Ha NPOTSKCHUU JBYX JIET



oOyueHust Ha yp OBHE Cp eHEr0 00111ero 00pa30BaHus, €CTECTBEHHO JIOTIOTHSS APYT
Jpyrau NOCTENEHHO HACKIIIAsCh HOBBIMU TEMaMHU U pa3jaenamu. JlaHHbIi yueOHbIit
KypC SIBIISIETCSI MHTErPaTUBHBIM, MOCKOJIBKY OOBEeNuHSET B cebe cojepikaHue
HECKOJIbKMX MAaTeMaTUYECKUX JHUCIUIUIMH, TAKUX KakK ajare0pa, Tp MrOHOMETPUS,
MaTeMaTH4eCKUI aHaJIN3, TCOPUS MHOXKECTB, MaTeMaTHUeCKas JIoTuka u apyrue. [1o
Mepe TOro Kak oOydaromuecs: OBIaAeBaroT BCE OoJiee P OKUM MaTeMaTHIECKUM
amnmaparoMm, y HUX MOCIEN0BATEIbHO (POPMHUPYETCS U COBEP ILIEHCTBYETCSI yMEHHE
CTPOUTh MATEeMAaTHYECKYI0 MOJIENIb peaTbHOW CHUTyallud, NPUMEHSITh 3HAHWS,
MOJIyYEHHbIE MPHU W3YUYEHUHM Yy4eOHOTO Kypca, JJS PEIICHUS CaMOCTOSTEIBHO
copMyIIMpOBaHHON MaTeMaTHUECKOH 3aJjauu, a 3aTeM HUHTEPIpETUPOBATH CBON
OTBET.

ConepxarenbHO-MeToAuYecKast TuHus «Hucaa U BBIUYUCICHUS» 3aBEPIIAET
(dbopMuUpOBaHUE HABBIKOB UCTIOJIb30BaHUS JICHCTBUTENBHBIX YUCEN, KOTOP O€ OBLIO
HAyaToO Ha ypOBHE OCHOBHOTO 00111eT0 00pazoBanus. Ha ypoBHe cp eaHero oo1iero
oOpa3zoBanusi o0cob0oe BHUMaHUE yjaensercs (OPMHUPOBAHMIO HABBIKOB
paIMOHATBHBIX BBIYHMCICHHA, BKIIIOYAIONIUX B Ce0sl HMCIOJIb30BAHUE P a3JIMIHBIX
dbopM 3amucu 4YuciIa, YMEHUE JeJIaTh MPUKUAKY, BBITIOJHATH MPHUOJIMKEHHBIC
BBIYHCIICHHSI, OIICHUBATh YMCIIOBBIC BBIPa)KEHUS, padoTaTh ¢ MaTeMaTH4EeCKUMU
KOHCTAaHTAMH. 3HAKOMbBIE OOYyYaloNMMCS MHOXKECTBA HATYpaJIbHBIX, EIbIX,
pAIMOHATBHBIX ¥ JICUCTBUTENBHBIX YHCEN  JOTOJHSAIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YHCEI. B KaXJIOM M3 OTHX MHOXECTB PacCMaTPHUBAKOTCS
CBOMCTBEHHBIE €My CIEIM(PHUUECKUe 3aJauyd M OTepaluu: JeJICHUEe HaIElo,
OTIEPHUPOBAHUE OCTATKAMH HA MHOXECTBE IIENIBIX YHCENl, 0COOBIE CBOWCTBA
PaIMOHATBHBIX M Mp PAITMOHAIBHBIX YUCET, ap UHMETHIECKUE OTIep AlliH, & TAKKE
U3BJICUCHUE KOPHS HATYpaJIbHOW CTEIIEHM Ha MHOYECTBE KOMIUICKCHBIX YHCEIL
bnarogapsi mociienqoBaTeIbHOMY PaCHIUPEHUIO KpyTra HCHOJB3yEeMbIX YHCET H
3HAKOMCTBY C BO3MOYKHOCTSIMHU MX TIPUMEHEHHS ISl PEIICHUS Pa3JIMYHbIX 33724
dbopMupyeTcs TpeACTaBICHUE O SIMHCTBE MAaTEMAaTHKH KaK HAYKH M €€ pOJIH B
MIOCTPOCHUM MOJENIel peaTbHOr0 MHpa, IIUPOKO HMCIOJIb3YIOTCS 0000IIeHNE U
KOHKp €TU3AIIHS.

Jluaus «YpaBHEHUS] U HEPABEHCTBA» PeEaU3YyeTCs Ha TPOTSHKEHUH BCETO
oOyueHHsl HA YpPOBHE CpeaHero o0Iiero oOpa3oBaHMs, MOCKOJBbKY B KaKIOM
pasnaene I[Iporpammel mpemycMOTPEHO peEIIeHHE COOTBETCTBYIONIMX 3ajJad. B
pe3ynbrate OOYydYaromuecss OBJIAJICBAIOT PAa3JIMUYHBIMA METOJIAMH P CIICHHUS
paIlMOHATBHBIX, HPPAaIMOHAIBHBIX, ITOKA3aTeIbHBIX, JOTAPU(PMHUCCKUX WU
TPUTOHOMETPUYCCKUX ypaBHCHWH, HEPABEHCTB M CHCTEM, a TakKXkKe 3ajad,
coJepKaumx napamerpsl. l[losyuyeHHble YyMEHHUSI HIMPOKO HCIOJIB3YIOTCA MpU
ucciaenoBaHuy (GYyHKIUN ¢ TOMOIIBIO TP OU3BOAHOM, IPU P EIICHUH TP UKJI aJJHBIX
3a71a4 U 3a7]a4 Ha HaXO0XJICHNE HAUOOJIBIINX U HAUMEHBIINX 3HAYEHUHN (QyHKIIUN.



JlanHas conep xaTenbHas TUHHS BKIIFOYAeT B ce0s1 Takxke (OpMUPOBAHUE yMEHHUIA
BBINIOJIHATh  pacuérel 1o  (QopmynaM, mnpeoOpa3oBaHUs pPaIMOHAIBHBIX,
UpPPALMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHMA, a TaKKE BBIPAKCHUH,
COJIepIKAIlMX CTENEHW W Jiorapu@msel. braaronaps n3ydeHHIO ajnredpandeckoro
MaTep haJia MpOUCX OJIUT JaJIbHENIIIEE P a3BUTHUE AJITOPUTMUUYECKOTO U aDCTPAKTHOTO
MBIIIJIEHUST 00yJaronmxcsi, GOp MUPYIOTCS HABBIKU JIETYKTUBHBIX PacCyKICHHH,
paboTel ¢ CUMBOJBHBIMH (QOpMaMu, TNPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BHJIC PAaBEHCTB U Hep aBEHCTB. Anre0pa np eaiaraer 3 QeKTuBHbIC
UHCTPYMEHTBI JUISl pElIeHHs NPaKTUYECKHMX M ECTECTBEHHO-HAYUYHBIX 3ajad,
HATJISITHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepikarenbHo-MeToauyeckasi JuHUS «DyHKIUMU U Tpa@uKu» TECHO
neperieTaercss ¢ APYTrUMU JIMHUSMH y4€0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBbICIIE 3a4a€T MOCIIeI0BaTEIbHOCTh U3YU€eHUsl MaTepuaia. M3yueHue creneHHOH,
MoKa3aTeabHOM, JorapuMuueckoi U Tp UTOHOMETPUYECKUX (DY HKIUH, UX CBOUCTB
U TpaduKOB, UCMOJIb30BaHNE (DYHKIMN NI PEelIeHUs 3a/1a4 U3 AP YIruX yueOHbIX
NP €IMETOB M P €aJIbHOM )KU3HU TECHO CBA3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaK W C pEIICHHEM ypaBHEHHWH W HepaBeHCTB. [Ipu 3ToM 0oJibIIOE BHUMAaHHE
yaensercs: GopMUPOBAHUIO YMEHUS BBIp akaTh (OpMyJIaMu 3aBUCHMOCTH MEXKTy
Pa3MYHBIMA BEJTUYMHAMH, HCCIECIOBATH IMOJYUYEeHHBbIC (YHKIUH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi coaepKaTeIbHON TMHUH HATICJICH Ha p a3BUTHE YMEHUN 1
HAaBBIKOB, TTO3BOJITIOIINX BHIPAYKATh 3aBUCHMOCTH MEXK1y BEIMIUHAMH B Pa3IHIHOM
dbopme: aHaTUTUYEeCKOU, Tp auueckoi u cioBecHOU. Ero nzydenue cnocooCcTByer
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIICHHIO W
KOHKp €TH3aI1H, UCTIOIb30BaHUIO aHAJIOTHH.

ConepikarenbHas nuHusi «Hauyana MaTeMaTHUECKOrO aHAIN3a» MO3BOJISET
CYILIECTBEHHO PAacCIIMPUTh KPYT KaK MAaTEMaTUYECKUX, TaK M TP UKIATHBIX 3a/a4,
JOCTYITHBIX O0YYaIONIMMCS, TAK KaK y HUX TOSBIISIETCS BO3MOXKHOCTH CTPOUTh
rpaduKu CIOKHBIX (YHKIMM, OMpEAeisaTh WX HAWOOJbIINEC M HaWMCEHBIIHES
3HAYEHMsI, BBIYUCIATH TUIOIMAAu GUryp U OOBEMBI TENl, HAXOAUTh CKOPOCTU U
yCKOpeHHs TpoleccoB. JlaHHas copaeprkaTelbHasl JUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHSI MaTEMaTHYECKHX MOJIENEH pealbHbIX CHUTYaIlHi,
MO3BOJISET HAXOAUTh HAWITyYIIIee p eIICHHE B P UKJIAIHBIX, B TOM YHUCII€ COLIMAIIBHO-
HIKOHOMHUYECKHUX, 3aJa4ax. 3JHAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaJM3a
CIOCOOCTBYET pa3BUTHIO a0CTP aKTHOTO, (POP MATTbHO-TOTHYECKOTO M KP €ATHBHOTO
MBIIIUICHUSI, (OPMUPOBAHUIO yMEHHH paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydarolmecs y3HatOT O BbITAFOIIXCS
pe3yibTaTax, MOJy4YeHHBIX B XOJI€ Pa3BUTHS MATEMAaTUKU KaK HAayKd, U 00 WX
aBTOpax.



CopepkaTelibHO-METOIu4ecKas TMHUS « MHOXKECTBa U JIOTHMKAy BKJIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOMKECTB M MATEMaTHYE€CKOM JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE TP €/ICTABJIEHUS P OHU3BIBAIOT BECH KYP C IIIKOJILHOW MaTEeMAaTHKA
U TIpemiaratoT HauboJsiee YHHUBEP CAIbHBIN A3bIK, OOBEIUHSIONIUA BCE Pa3/eibl
MaTeMaTUKU U €€ TMPWIOKEHUN, OHM CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKHUE
JTUCHUIUIMHBL W HMX TPWIOKEHUS B enuHoe 1enoe. [loaTomy BaxHO aaTh
BO3MOJXKHOCTh OOYy4YaloleMycsi TMOHHUMATh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBpPEMEHHOM MaTeMaTHUKX U WCIOJIb30BaTh €0 JIJIS BBIP aXKEHUsI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPHU3HAKOM MATEMAaTHKH KaK HAayKd CIeIyeT IIpHU3HATh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHMM M CJI€AOBAaHUE OIpP eACIEHHBIM
npaBWiaM TOCTPOEHUS  JIOKA3arelnbCTB. 3HAKOMCTBO C  3JEMEHTaMU
MaTeMAaTUYECKOW JIOTUKA CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO M bIIILJICHUS
00y4YaroIMX Cs, MO3BOJISIET UM CTPOUThH CBOU PACCYKIECHUS HA OCHOBE JIOT Y ECKHUX
npaBui, GOPMHUPYET HABBIKA KP UTUIECKOTO MBITIICHHS.

B yueOHOM Kkypce «Anrebpa W Havajma MaTEeMaTHYECKOTO aHAU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOT'O MOJICIIHP OBAHHUS, KOTOPbIE TP M3BaHbI
cnocoOCcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJICICH P eabHbIX
CUTyallui, HCCIEAOBAaHUS JTUX MOJIeJeH C IOMOIIBIO ammaparta anareOpbl H
MaTeMaTUYECKOTO0 aHajn3a, MHTEPIPETAlMd TOJYYEHHBIX pe3yabTaroB. Takue
3aJ1aHUs BIUIETEHBI B KaXbIN U3 Pa3AeIoB P OTPaMMBI, ITOCKOJILKY BECh MaTepHa
y4e0HOT0 Kypca AP OKO UCHOIL3YeTCs IS pelIeHus] P MKIaaHabiX 3aaad. [Ipu
pelieHur  pealbHbIX MPAaKTUYECKUX 3a7ad  OoOydvarouecs pa3BHUBAIOT
HaOJIFOAaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparmpoBaThCs,
WCIOIB30BaTh  aHAJIOTHIO, 0000maTh W  KOHKPETU3WPOBATH IpOoOJeMy.
HestenbHOCT TO (OPMHUPOBAHHIO HABBIKOB PEIICHUS NPUKIATHBIX 3a1a4
OpTaHU3YETCs B TIP OLIECCE M3YUCHUS BCEX TEM YUeOHOTO Kypca « Anrebpa v Havana
MaTEeMaTHYECKOTO aHAIN3a.

Ha wusydenme ydeOHOTO Kypca «AnreOpa W Hadajlla MaTEMaTHYECKOTO
aHaim3a» otBoauTcs 272 daca: B 10 knacce — 136 wacoB (4 yaca B Heneno), B 11
Kiacce — 136 gacoB (4 yaca B HEZIETIO).

COAEP KAHHUE OBYUYEHUA
10 KJIACC
Yuciia 1 BoIYHCTIEHUS
Panmonansapie uncia. OOBIKHOBEHHBIC M JAECATUYHBIC JIPOOH, TP OICHTHI,
OCCKOHEUHBIC TepHoaudecKue apoon. [Ipumenenne apoOeit u MpONIEHTOB I
p ELIECHY TP UKJIAJHBIX 32144 U3 P A3JIMYHBIX OTPACIICHA 3HAHUH U P €aJIbHOM KU3HU.
JleicTBUTENbHBIE 4YHCAa. PalMoHanbHBIE W UPPAalMOHAIBHBIE YHCTA.
Apudmerndeckne omepanudd ¢ JACHUCTBUTENBHBIMH  4YuciaMu.  MoOIynb



JIEUCTBUTEIBLHOTO YKClia U ero cBoicTBa. [IpubmmkEHHbIC BEIYMCIECHUS, TP aBWIA
OKp YTJICHHUS, P UKUJKA U OLICHKA PE3yJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszareneMm. bunom Herorona. HMcnonb3oBanue
NOJXOAIIEH (POPMBI 3aMUCH AEHCTBUTEIIBLHBIX YUCEI JJI5 P CIICHUS TPAKTUY €CKUX
3aJ1a4 U NP €JICTaBICHUS JaHHBIX.

ApudmeTrrueckuii KopeHb HaTypaJibHOM CTENEHU U €r0 CBOMCTRA.

Crenenb C paluoOHaIbHBIM IIOKA3aTeieM M €€ CBOWMCTBA, CTEIEHb C
JIEUCTBUTEILHBIM MTOKA3aTEIIEM.

Jlorapudm uyucna. CoiictBa jorapudma. JlecITUUHBIE W HATYD aJbHbIC
Jorap upMmsl.

CuHyC, KOCHMHYC, TaHT'€HC, KOTAHI€HC YHCIOBOTO apTyMEHTa. APKCHUHYC,
APKKOCHUHYC M apKTAaHI'€HC YHUCIOBOT'O apTyMEHTA.

YpaBHeHMs M HEpaBEHCTBA

ToxnectBa W TOXKAECTBEHHBIE TIpeoOpa3zoBaHUs. YpaBHEHHE, KOPCHb
ypaBHeHUs. PaBHOCWIbHBIE YpAaBHEHUSI U ypaBHEHUA -CIEACTBUA. HepaBeHCTRO,
pelIeHne Hep aBEHCTRA.

OCHOBHBIE METO/IBI P EIICHUS IENBIX U 1P 00HO-pAITMOHAILHBIX YPaBHEHUM U
HEpaBEHCTB. MHOIrOYJIEHbl OT OJHOW NepeMeHHOW. JleleHrne MHOrodsjieHa Ha
MHOTO4YJIEH ¢ ocTaTKOM. TeopeMa bezy. MHOrousieHs! ¢ 1ienbIiMu Ko QPHUImeHTamm.
Teopema Buera.

[IpeoOGpa3oBaHus YUCTOBBIX BBIPAKEHUH, COAEP KAIIUX CTETICHH W KOP HH.

UppanmonanbHbIe ypaBHEHUSI. OCHOBHbIE METO/IbI peuieHus
MppalnuoHaJbHBIX YPaBHECHUM.

[Toka3zatenbHble ypaBHEeHUsA. OCHOBHBIE METOJbI PEIICHUS MOKA3aTEIbHBIX
YP aBHEHHUM.

[IpeoOpa3zoBanue BbIp aKEHUH, COAEP KAITUX JTOTap U(DMBI.

Jlorapupmuyeckue  ypaBHeHHsA.  OCHOBHBIE ~ METOJBI P CIICHUS
J0Tap UPMUIECKUX yPaBHEHUN.
OcHOBHBIE TP UTOHOMETPHUISCKUE hopMyIBbL [Ipeo6paszoBanme

TPUATOHOMETP HUECKHUX BBIP a)KCHUH. PelieHne Tp uiroHOMeTp H4ECKUX yP aBHEHUMU.

Pemenne cucrem nHMHEHHBIX ypaBHEHHMM. MaTpulia CUCTEMBI JIMHEMHBIX
ypaBHeHuil. OnpeienuTenb MaTpUIIbl 2X2, €ro TEOMETPUUYECKUIN CMBICIT M CBOICTRA,
BBIYHCIICHUE €r0 3HAYEHUS, TP UMEHEHUE OMp CASTUTENS ISl PEIIEHUS] CUCTEMBI
JIMHEHWHBIX ypaBHEHUW. PemeHne mpuKIagHbIX 3a7a4 C IMOMOIIBIO CHUCTEMBI
JIMHEHHBIX yp aBHEHU. MccnemoBanmne mocTp 0EHHOM MOJIENIN C TOMOUIIbIO MaTPHI]
Y OTIP €ACITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN PEabHOM CUTyallud C IOMOIIBIO
YPaBHEHHUM U HEPaBEHCTB. [[puMeHEHNE ypaBHEHU U HEPABEHCTB K P EIIEHUIO
MaTeMaTUYECKUX 3a/1a4 1 3a71a4 U3 P a3TUYHBIX 00J1acTeil HAYKH U p €aJIbHOM )KU3HU.



DyHKUUU U TPpaPuKu

OyHKusA, crnocoObl 3anaHus (QyHKUuMU. B3anMHO oOpaTHbIE (QYyHKIMU.
Komno3unusa ¢yskumii. 'paduk GyHKIMU. DneMeHTapHble MpeoOpa30BaHUs
rpaduKkoB QyHKIHIL.

OO6nacth onpeneneHuss ¥ MHOXKECTBO 3HaueHuil pynkuuu. Hynu QyHkimm.
[1p oMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 HeuéTHbIe GyHKIMM. [lepnoandeckue
¢ynkuuu. IIpomMexyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbonpiiee 1 HauMeHbliee 3HaueHus (yHKLINU Ha [P OMEXK Y TKE.

Jlunelinasi, kBajgpaTu4Has U JpOOHO-TMHEHHAS (YyHKIUHU. DJIEeMEHTapHOE
UCCIIEJOBAHKUE U MOCTP OEHUE UX I'pa(UKOB.

CrenenHasi QyHKIMS C HaTypaJIbHBIM U LIEJIbIM NOKa3aTenieM. E€ cBolicTBa u
rpaduk. CBoMcCTBa U rpaduk KOpHS N-0if cTeneHu Kak GyHKIMKU 00p aTHOM CTEEeHH
C HaTypaJbHbIM MOKAa3aTeNIEM.

[TokazaTtenbHast u jmorapudmuueckas QyHKIUH, UX CBOWCTBA U TpadUKUL
Hcnonbs3oBanue rpadukoB GyHKIUN AJIs1 pELIEHUs] ypaBHEHUH.

Tpuronomerpuyeckasi OKpYX HOCTb, OIpEJEIeHUE TPHUTOHOMETPUUECKUX
(GyHKUMN YUCIIOBOTO apTyMEHTAa.

OyHKIIMOHATbHBIE 3aBUCMMOCTH B peEaJbHBIX MpPOIECCaX M SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauyasna maTemaTH4ieckoro aHajausa

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIENOBaTEILHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIIMU. MOHOTOHHBIE M OTPaHUYECHHBIE IO CIEA0BATEIbHOCTHL.
HcTopus BOZHUKHOBEHUS! MAaTEMAaTUYECKOTO aHalih3a KaK aHalin3a OECKOHEUHO
MaJlbIX.

Apudmerndeckasi 1 TeOMETp MUecKas mp orpeccuu. beckoHeuHo yObIBaromias
reomerpuueckas rnporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoMeTp U4 ecKon
np orpeccuu. JINHENHBIN U 9KCIOHEHIIMAJIBLHBIN POCT. Uncno e. @opMyia Cl0KHbIX
nporeHToB. Mcmonp30BaHue MPOTPECCHU IJISI PEUICHUS peajbHBIX 3a/ad
NP UKJIAJHOTO XapakTepa.

HenpeprBHble (QyHKIIMH W WX cBoWcTBa. TOYKM paspbiBa. ACHMITOTHI
rpadukoB ¢yHknuii. CBoWcTBa (YHKIIMI HENMPEpBIBHBIX HAa OTpe3ke. Meton
UHTEPBAJIOB Il PELICHUS HEpaBEHCTB. [IpHMeHEHuE CBOWCTB HEMNp ep bIBHBIX
byHKIMN 1715 pelIeHus 3a/1a4.

[lepBas u BTOpas np ousBoaHbie GyHKIMU. OTIp eeTIeHUE, TEOMETP HUECKUN 1
bu3nuecKnii CMBICI P OM3BOTHOM. Y P aBHEHME KacaTelbHOU K IpaduKy QyHKIIUH.

[IpousBoanble  dneMeHTapHBIX  GyHKOuH.  IIlpowsBomgHas  CyMMBbl,
P OM3BENICHUS, YACTHOT'O M KOMITO3UIMU (DYHKIUH.

MHoskecTBa M JTOTHKA



MHO)keCTBO, ONepalnud HaJl MHOKECTBAMU M HMX CBOMCTBA. J(Marpammel
Oinepa—Benna. lIpuMeHeHue TEOpETUKO-MHOKECTBEHHOIO —ammapara Jyisi
ONMCAHUs PEATbHBIX NPOLECCOB U SIBJICHUM, NPU PELICHUM 3aJa4 U3 JpyIux
y4€OHBIX TP EIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTUYECKOT0 OOBEKTa, CIEICTBUE,
JI0Ka3aTeNbCTBO, paBHOCUIIBHBIE Y aBHEHUS.

11 KJIACC

Yuciia 1 BbIYUCICHUS

Hartypanbnble u nensie yncna. [IprMeHeHne npM3HakoB AETUMOCTH LETbIX
qyuces, Haunbosbmii oo aenutens (nanee — HOJl) u HamMeHblee oO1iee
kpatHoe (1anee — HOK), octatkoB o MoyJito, anroputMa EBkinma ajis p emnieHvs
3a71a4 B LIETbIX YUCIIAX.

KommiekcHble yucna. Anredpanyeckass U TpUTOHOMETpUYECKast (opMbl
3alUCH KOMIUIEKCHOTO uuciia. Apu@Mernyeckue omnepauudd ¢ KOMIUIEKCHBIMU
yucnaMu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-0il cTeleHH U3 KOMIUIEKCHOTO 4ucia. [I[pumenenue
KOMIUTEKCHBIX YHCEIT JUIS PelIeHus (PU3UIecKrX ¥ TeOMETP MIECKUX 3a1a4.

YpaBHeHMs M HEpaBEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHUH U HEP aBEHCTB. PaBHOCHUITBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEP aBEHCTBA.

OT6op KOpHEl  TPUTOHOMETPUUECKUX YPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUIECKOU OKPYKHOCTH. Perienne Tp iroHoMeTp N9eCKUX HEep aBEHCTB.

OCHOBHBIE METOJbl pEIICHUS TOKA3aTEIbHBIX U  JIOTAPUPMUUYECKUX
HEp aBEHCTB.

OCHOBHBIE METOJIBI P €UICHUS NP P alIMOHAIHLHBIX HEPaBEHCTB.

OcCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIHOCTEH PpallMOHAJIbHBIX,
UppalUOHAJbHBIX, MOKA3aTENBHBIX U JTOTap UPMUIECKUX YP ABHCHUIA.

VYpaBHeHUs, HEpaBEHCTBA U CUCTEMBI C Iap aMEeTP aMHU.

[IpumeHenne yp aBHEHHI, CHCTEM U HEP aBEHCTB K P EIIIEHUIO MATEMATHIECKHX
3a71a4 ¥ 3a]1a4 U3 Pa3INIHbIX 00J1acTel HAyKU U P €aJIbHOW KU3HU, HHTEP TP STaIWsI
MOJTYYE€HHBIX PE3yJIbTaTOB.

DyHKUUHN U TPaPuKH

I'paduk xommo3unmu QyHKIMHA. ['eomerpuyeckne oOpas3pl ypaBHCHHHA M
HEpaBEHCTB Ha KOOP IMHATHOM TIIIOCKOCTH.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U Tpa]uKH.

['paduyeckne MeToAsl pEHICHUS ypaBHEHHWH W HepaBeHCTB. ['paduueckue
METObI P CLICHUS 3a]]a4 C IMap aMeTp AMHU.



Hcnonp3oBanue rpa@ukoB (QyHKIMA AJIs1 HMCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN, KOTOPbIE BOZHUKAIOT MPH PEIICHUU 3aJay U3 APYTUX y4eOHbIX
P EIMETOB U PEATBHON KU3HU.

Hauyana maTteMaTH4ecKOro aHaJIM3a

[IpumeHeHne mp OM3BOAHON K UCCIEN0BaHUIO ()yHKINNA HA MOHOTOHHOCTb U
AKCTp eMyMbl. HaxosxieHre HanOobIIero 1 HAMMEHbBIIIETr 0 3HAUSHHH HEMp €pbIBHOM
(GyHKUIMU Ha OTp €3KE.

[IpruMeHeHre TPOU3BOJHOM IS HAaXOXKACHUS HAWJIy4ILEro pEIICHUs B
NPUKIAJHBIX 3aJadax, JJs ONIPEIEICHUs CKOPOCTH M YCKOPEHHS IIpOoLecca,
3aJJaHHOTO (OPMYJION UK T'paPUKOM.

[lepBooOpazHasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpazHbIe
alieMeHTap HbIX QyHKIuil. [IpaBuia HaxoxaeHus nepBooOp a3HbIX.

Nuterpain. ['eomerp nueckuii CMbICII HHTETP aJ1a. BeIUUCIIEHNE OIp €1ETIEHHOIO
uHTerpana no ¢gopmyne Herorona-Jleiouua.

[IpumeHenne uHTErpana s HAXOXKJIECHHUS IUIONIaJied MIOCKUX (QUryp u
00bEMOB T€OMETP UUECKUX TEJl.

[Ipumepsl pemennit auddepeHnranbHbIX ypaBHEeHU. MartemaTtudeckoe
MOJICIMPOBAaHUE pPEAJIBHBIX MPOIECCOB € MOMOIIbI0 auddep eHInaibHbIX
YP aBHEHHUM.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA  MATEMATHUYECKOI'O  AHAJIU3A»
(YIJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(op MUPOBAHHOCTH I'p AKIAHCKOH MO3UITMHU 00YUaOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA P OCCUICKOTO 00IIIECTBA, MPEACTABICHUE O MATEMATHUYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PAa3JWYHBIX CTPYKTYp, SBICHUH, MpPOIEIYyp
rpaXJaHCKOTO  oOmiectBa  (BBIOOPBL, ONMPOCHI W JAPYTroe), yMEHHue
B3aUMOJICHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBHUH C WX
GYHKIMSAMHA 1 Ha3HAYCHUEM;

2) IATPHMOTUYECKOT 0 BOCIIMTAHUSA:

chOopMUPOBAHHOCTh POCCUUCKON T'p a)KTaHCKOW WICHTUIHOCTH, YBaKCHUS K
P OUIJIOMY U HACTOSIIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHOE OTHOLICHHE K
JIOCTHKEHUSIM P OCCUMCKUX MATEMATUKOB M P OCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCTOJIb30BaHUE JTUX JOCTIKEHWH B APYTUX HayKax, TEXHOJIOTHSAX, chepax
SKOHOMHUKU;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHHE JYXOBHBIX LICHHOCTEW POCCUIICKOTO Hapo/a, chop MUPOBAHHOCTD
HpPaBCTBEHHOT'O CO3HAHHUS, STUYECKOTO MOBEEHUS, CBI3aHHOTO C IPaKTUYECKUM
P UMEHEHUEM JTIOCTHKEHUNM HAYKH U JIeITETbHOCThIO y4EHOT 0, 0CO3HAHUE IMUHOTO
BKJIaJla B OCTP OCHUE YCTOWYMBOTO OyAYyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAS] ICTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, p EILIEHU, pacCcy X ACHH, BOCIIPUUMYHBOCTb K
MaTeMaTUYECKUM aCIEKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pusnueckoro BOCIMTAHNUA:

chOpMUPOBAHHOCTh YMEHUSI TPUMEHATH MAaTEeMaTUYECKUE 3HAHUSA B
MHTEp €cax 3JJ0POBOro ¥ O€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIECHHE K
CBOEMY 3JI0OPOBBIO (3J0POBOE MUTaHWE, COAJIAHCUPOBAHHBIN PEKUM 3aHITHI U
OTJIbIXa, peryJisipHas pusndeckass akTUBHOCTH), PU3UUECKOE CO BEP LIEHCTBOBAHUE
MPH 3aHATUSX CIOP TUBHO-03/10P OBUTEIIHHOM JEATeIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUSA:

FOTOBHOCTh K TpPYJIy, OCO3HaHUE LIEHHOCTH TPYJONIO0Usl, MHTEpEC K
pa3nuuHbiM  chepamM  NMpodecCHOHATBHONW  JEATEIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOM M €€ MPUI0KEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieli mpodeccud W peaanu30BbIBaTb COOCTBEHHBIC JKW3HEHHBIC IUTAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTEMaTHYECKOMY OOpa30BaHUIO W
caMOOOpa30BaHUI0 HA TPOTSHKCHWH BCEH >KU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4acTHIO B pEIICHUH NP aKTUYECKHUX 3a7a4 MaTEeMaTU4eCKOW HAIlp aBIICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIUTAHUS:

chOpMUPOBAHHOCTh JKOJOTHYECKOW KYyJIbTYpbl, TOHUMAHHE BIIUSHUS
COLIMAJIbHO-KOHOMUYECKUX MP OI[ECCOB Ha COCTOSIHUE MPHUPOAHON M COLIUAIBHON
Cpe/bl, 0CO3HAHME IIT00ATBHOTO XapaKTepa 3KOJIOTUYECKHUX TP 001eM, OpUEHTAIS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW ISl penieHus 3ajad B oO0jactu
OKpY’Karolel Cpefbl, TUIAHUPOBAHUE TMOCTYNKOB W OIEHKH WX BO3MOYKHBIX
MOCJIEACTBUM JUUISL OKP YKAIOUIEH CP €IbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

cOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIIECTBEHHOM MPAKTHKH, TOHUMAaHHUE MaTEMaTHy €CKOM
HAYKH KaK cep bl 4YeTTOBEUECKOH NeITETbHOCTH, TAMOB €€ P a3BUTHSI M 3HAUUMOCTH
JUISL pa3BUTHS IMBUIIU3AIIAHN, OBJIAJICHNE I36IKOM MATEMAaTHKH M MaTeMaTH4eCKOM
KyJbTYPOM KaK Cp €ICTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIIATH TP OCKTHYIO
Y UCCIIEIOBATENbCKYIO JIEITeIbHOCTh MHIUBUAYAJIbHO U B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI



Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eliCTBUSA

Bba3oBble Jiornueckue AeicTBus:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHYECKHX
OOBEKTOB, TIOHATUN, OTHOIIEHUH MEXAY MNOHATHIMH, (QOpPMYIUPOBATH
OTIp €ICJICHUS TOHATHUH, yCTaHABIMBATh CYIIECTBEHHBIN Mp M3HAK KJIacCU(PUKALINH,
OCHOBaHUS [ 000OILIEHUS U CpaBHEHUS, Kp UTEP MU NP OBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJUPOBATH W  NpeoOpa3oBbIBATH  CYXACHMUSL:
yTBEP IUTENbHBIE U OTp UIIATENIbHbIC, EAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TP OTUBOP €UMs
B (aKTax, JaHHBIX, HAOIOACHUAX U YTBEP KICHUIX, MPenaraTb KpUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U NP OTUBOP €YU H;

JienaTh BBIBOJABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAyKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUHN, yMO3aKIIOUEHU 110 aHAJIOTUH;

P OBOJIUTH CAMOCTOSTENBHO JI0Ka3aTeNIbCTBA MATEMATUUECKUX yTBEP K ICHUIA
(TIpsIMBIE U OT TIP OTUBHOTO), BBICTP aUBATh apTyMEHTAIIUIO, ITP HBOJAUTH TP IMEPHI U
KOHTPIIp UMEP bI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBO/IHI;

BBIOMpATh CIOCOO pelleHuss y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
Bap MAHTOB P EIICHUs, BHIOMpaTh HAanOoJIee MOAXO0IAIIHHN ¢ y4ETOM CAMOCTOSI TEIIHHO
BBIJICTICHHBIX KPHUTEPHUEB).

ba3oBble ncciienoBarebCcKue 1eMCTBUA:

UCMOJIb30BaTh BOMPOCHI KaK HCCIIEOBATENbCKUI HMHCTPYMEHT TMO3HaHUS,
dbopMyIupoBaTE  BOMPOCH, (UKCUPYIOIIME MPOTHUBOpEUMe, Mpoliemy,
yCTaHABIMBATh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTYMEHTUPOBATH
CBOIO TTO3UIINIO, MHEHHE;

[P OBOJIUTH CAMOCTOSTEIBHO CIUTAHUP OBAHHBIM KCIIEP UMEHT, UCCIIEI0OBaHUE
M0 YCTaHOBJICHHIO 0COOCHHOCTEN MaTEMaTHIECKOTO 00BbEKTa, ABJICHHUSI, ITp Olecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXTY 00bEKTaMU, SIBIICHUSIMH, TP OL[ECCAMU;

CaMOCTOSATEIBHO (POpMyJIHpPOBaTh 0OOOIIECHHSI M BBIBOJIBI MO PE3yJbTaTaM
NpOBENEHHOTO HAONIONCHUS, WCCIENOBaHUS, OICHMBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BRIBOJOB M 0000IICHUH;

P OTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH
NP €ATNOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undgopmanmeii:

BBISIBJIATH JeUITUTHl HHPOPMAIINH, TaHHBIX, HEOOXOIMMBIX JIJIsI OTBETA HA
BOIIPOC U JIJIs PEIICHNS 3a/1a9H;

BBIOMP aTh MH(POP MAIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJIM3UPOBAT,
CUCTEeMAaTHU3UP OBATh U UHTEP P €TUPOBATh MH(GOPMALIMIO PA3IMYHBIX BUJIOB U (POpM
P €ICTABJICHUS;



CTPYKTYpHUpOBaTh UHPOPMALMIO, MPEJICTABIATh €€ B pa3iIuvHbIX Qopmax,
WLTIOCTP UP OBATh IpauyecKy;

OLICHUBATH HaJIEKHOCTh uHbOpMaluu (0 CaMOCTOSITEIILHO
cOpMyIHp OBAHHBIM KpUTEP USIM.

KoMMyHUKaTHBHBIE YHHUBEpPCcaJbHbIe YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIp MTHUMATh B (HOPMYJIMPOBATh CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
ENISIMU OOIIIEHHUS, ICHO, TOYHO, TP aMOTHO BBIPXKaTh CBOIO TOUKY 3PEHUS B Y CTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS II0 XOJy pEeHICHUsS 3aJ1aqH,
KOMMEHTHUP OBaTh MOJIYYEHHBIN pe3ybTarT;

B X0/JIe 00CY>X/IE€HHsI 3a/1aBaTh BOIPOCHI [0 CYILECTBY 00CY AAEMOU TEMBI,
nmpoOJIeMbl, pemaeMoil 3aJadyd, BBICKA3bIBaTh HICH, HAICIICHHBIC HA TIOMCK
pEIIeHUs, COMOCTABISATh CBOU CYXKJEHUS C CYXICHHSIMU JPYTUX YYACTHUKOB
nyanora, oOHapyXHBaTh pasJidre U CXOJICTBO MO3WIMHA, B KOPPEKTHOU Gopme
dbopMyIHpOBaTh pa3HOTIACHS, CBOU BO3P aXKCHUS;

P E€ICTAaBIATh P €3yIbTAThI PEIICHUS 3a]1a4H, IKCIIEP UMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBHIOMPATh (popMaT BBICTYIUICHHS ¢ y4&TOM 3aiad
P €3EHTAIMHN ¥ 0COOEHHOCTEH ayIUTOp HH.

PeryasiTuBHbIE yHHBEpPCAJIbHbIE Y4eOHbIE TeHCTBUS

Camoopranusanms:

COCTaBJISATH IUIaH, AJITOPUTM P EIICHUS 3aa49H, BRIOMPATh CIIOCO0 P EIICHUS C
y4ETOM UMEIOIIHUXCS P eCypPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, ap TYMEHTHPOBATh
1 KOPPEKTUPOBATHh Bap MAHTHI P EIICHU ¢ y4ETOM HOBOUM MHGOP MAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIH HHTELJIEKT:

BIIaJIeTh HABBIKAMH ITIO3HABATEIILHOM pEQIICKCHH KaK  OCO3HAHUS
COBEP IIAEMBIX JICICTBUM M MBICIUTEIBHBIX P OLIECCOB, NX PE3YJIbTATOB, BIAJICTh
cnocob6aMu CcaMOTIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca M pPe3yabTara P eIICHHUS
MaTEeMaTHYECKOM 3aJa4H;

TP €JIBUJIETH TP Y AHOCTH, KOTOP bIE MOTYT BOSHUKHYTh NP U P CLICHUU 3a]1a4H,
BHOCHUTH KOPPEKTUBHI B JICATCIBHOCTh HA OCHOBE HOBBIX 00CTOSATEIbCTB, JaHHBIX,
HAWJICHHBIX OIHMOOK, BBISIBJICHHBIX TP YTHOCTEH;

OIICHUBATh COOTBETCTBHUE P €3yIbTaTa IICIIH M YCIOBHUSAM, OOBSICHATD ITP NUUHBI
JOCTHKCHUS WITH HEIOCTIIKEHUS PE3YJIBTaTOB ACITEIILHOCTH, HAXOIUTh OIHOKY,
JaBaTh OICHKY MPHUOOPCTEHHOMY OTIBITY.

CoBMecTHaS J1eATEJIbHOCTD:

IMOHUMATh M MCIIOJIL30BaTh P EMMYIIECTBA KOMAaHAHOW U UHAWBHUY aJIbHOU
paboThl TpHM pelIeHuH Yy4YeOHBIX 3a/ad, NPUHUMATh 1ETbh COBMECTHOU
JeATEeIbHOCTH, MJIaHUPOBATH OPTaHU3AIUI0 COBMECTHOM PabOThI, pacupeaesiTh



BUJIBI Pa0OT, I0TOBAPUBATHCSI, 00CY XK IATh P OLIECC U P €3yJIbTaT paboThI, 0000IIIATH
MHEHUS] HECKOJIBKHX JIIO/IEH;

y4acTBOBaTh B IPYNNOBBIX PopMax paboTsl (0OCyxkAeHHSI, OOMEH MHEHMIA,
«MO3TOBBIE LITYPMbD» U HHBIE), BBITIOJIHATH CBOIO 4aCTh pa0OThl U KOOP JUHUPOBATH
CBOM JICHCTBUS C AP yTUMHU YI€HAMU KOMaH/Ibl, OLICHUBATh KaU€CTBO CBOET0 BKJIA/a
B OOmMI TOPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUYaCTHUKAMHU
B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kJjiacce 0Oydyaromuiics MOJYUYUT CIEAYIOIINE
Ip €IMETHBIE P E3yJIbTAThI [0 OTAEIbHBIM TEMaM paboueil MporpaMmMbl yueOHOTo
Kypca «Anredpa 1 Hauajia MaTeMaTUYECKOTO aHAJIHU3ay:

Yucaa 1 BbIYMCICHHUA:

CBOOO/JHO ONEpHUPOBATh MOHATHUSMU: PALUOHAIBHOE YMCIO, OECKOHEYHas
nepuojuyeckas JApoOb, MPOIEHTHI, HPPALUOHATHBHOE YHUCIO, MHOKECTBA
palMOHAIBHBIX U JECUCTBUTENILHBIX YUCENl, MOYJIb IEUCTBUTEIBHOTO YNCIA;

OPUMEHATh JpOOM W MPOIEHTHl Ui peuleHUs MNPUKIAIHBIX 3ajad u3
pAa3JIMYHBIX OTPACIEH 3HAHUM U P €aJIbHOU KU3HU;

[P UMEHATD TP UOJIMHKEHHBIE BBIYMCIICHHUS, TTP ABUJIA OKP YTIICHUS, TPUKUAKY U
OLIEHKY P€3YyJIbTaTa BIYUCIIEHUN;

CBOOOJHO OMEpHUPOBaTh MOHATHEM: CTEMEHb C IIEJIBIM TIOKa3aTeleM,
UCMOJIb30BaTh MOAXOIIY0 (POPMY 3aTTUCH AEUCTBUTEIBHBIX YUCEN JJISI P SIICHHsI
TP AKTUYECKUX 32144 U TP €ICTaBJICHUS JaHHBIX;

CBOOO/IHO OTep Up OBaTh MOHATHEM: ap UPMETUUECKUN KOpEHb HATY P aJTbHOM
CTEIICHU;

CBOOO/THO OTIEP UPOBATH MOHSATHUEM: CTETICHb C P aIllMOHAIBHBIM TTOKa3aTelIeM;

CBOOOJHO OMEpUPOBATH MOHATUSAMU: JIOTapuPM dYHUCIa, ACCATUUYHBIC U
HATyp aJbHBIC JIOTap U(HMBI;

CBOOO/HO OTIEpUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YHCIIOBOT'O APTYMEHTA;

OIIEPUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC U ap KTAHT'E€HC YHUCITOBOIO
apryMEHTA.

YpaBHeHus M HEPpABEHCTBA:

CBOOO/THO OTIEp UPOBATh MOHITHIMU: TOXKIECTBO, YPaBHEHHE, HEP aBEHCTRO,
PaBHOCWIbHBIC P aBHEHHUSI U y P aBHEHUSA -CIIEACTBUSL, PABHOCUJIBHBIC HEP ABEHCTBA;

OPUMEHATh PAa3JUYHble METOJbl PEIICHUS palUOHAIBHBIX U JpOOHO-
palMOHANBHBIX YpPAaBHEHUM, NPHUMEHATh METOJ HWHTEPBAJOB [UIS P EUICHUA
HEP aBEHCTB;



CBOOOJTHO OIEPHPOBATh MOHATUSAMH: MHOTOYJICH OT OJHOM IepEeMECHHOM,
MHOTOYJICH C IETBIMHU K0P PHUITUCHTAMH, KOP HX MHOTOYJICHA, TIP UMEHSTH JICTICHUC
MHOTOYJIEHa HA MHOTOYIEH C OCTaTKoM, TeopeMmy besy u teopemy Buera s
peleHus 3aaad;

CBOOOJHO OIEpPHUpPOBaTh TMOHSATUSMH: CHCTEMa JIMHEHHBIX YyPaBHEHHUM,
MaTpHIla, OMPEACIUTSIb MAaTPHUIBI 2 X 2 W €ro TCOMETPHUYECKUHA CMBICII,
WCTIOJIb30BaTh CBOMCTBA OMpeEACIUTEs 2 X 2 IJIsS BBIYUCICHHUS €ro 3HAYCHWS,
NPHUMCHATh ONPEACITUTEIN sl PCIICHUS CHCTEMbl JIMHCHHBIX ypaBHCHHM,
MOJISITHP OBaTh P €aJIbHBIC CHTYyaIMH C TIOMOIIBIO CHCTEMBI JINHEHHBIX Y aBHCHHH,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJEIHU C TOMOIIBI0 MAaTPHUIl M O eAeIuTeNeH,
WHTEP P €TUP OBATh MTOJTYYCHHBIN PE3yIbTaT;

WCIOJIb30BaTh CBOWMCTBA JIEUCTBHM C KOPHSIMM JJIsl TIpeoOpa30BaHus
BBIP A)KEHUU;

BBITIOJTHSTH ITP €00pa30BaHMSI YMCIOBBIX BBIPXKEHHM, COEP KAIIUX CTCIICHH C
paIMoOHAILHBIM MTOKA3aTEeNIeM;

HCII0JIb30BaTh CBOMCTBA norapuhmMoB TSI p eoOpa30BaHuUS
Jorap upMUIECKUX BBIP aXKCHUI;

CBOOOJTHO OIEPHPOBATh MOHATHAMU: HPPaANUOHAIbHBIC, ITOKAa3aTeIbHbIC U
JorapruMHUYECKHE yp aBHEHUS, HAXOJIUTh UX P CIIEHUS C IIOMOIIBIO P aBHOCHIIBHBIX
TIep €X010B WIJIU OCYILECTBIISAS TP OBEPKY KOp HEM;

P IMEHATHh OCHOBHBIC TP UTOHOMETPHYECKHE (OP MYJIBI JJIS 1P €0Opa30BaHMS
TP UTOHOMETP MIECKUX BBIP aXKCHUM;

CBOOOJHO OTEPHPOBATh IOHATHEM: TPUTOHOMETPHUYECKOE YPaBHEHHE,
OPUMEHATh HE0OXOoAWMBbIE (QOPMYJbl JJIsi pPEUICHUS OCHOBHBIX THIIOB
TP UITOHOMETP MYECKUX Y aBHEHHIA,

MOJICTMPOBaTh pEaJbHbIC CHTyallMM Ha $S3bIKE aire0pbl, COCTaBIATH
BBEIpQKCHHS, ypPaBHEHHUS, HEPABCHCTBA 10 YCIOBHIO 3ajJa4H, HCCIICIOBATH
MOCTP OCHHBIE MOJIENIH C UCIIOJIb30BAHHUEM ammapaTa aareopbl.

DYyHKUUU U TPAPUKH:

CBOOOJTHO OTICp UPOBATH MOHATUAMU: (DYHKITUS, CIOCOOBI 3aJaHMs (PYHKIINH,
B3aMMHO OOpaTHble (YHKINHA, KOMITO3UIMS (YHKIUH, Tpaduk GyHKIUH,
BBITIOJTHSITH dJIEMEHTap HbIe TIp €00p a3oBaHus rpadukoB GyHKITUH;

CBOOOJHO OTIEPpUPOBATH MOHATUSIMHU: O0JACTh OMpPENETECHUS U MHOECTBO
3HaYeHUI QYHKIUHU, HYJIH QYHKIIUH, TIP OMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OTEpUPOBaTh TMOHATUAMH: UYETHBIE W HEUETHBIC (PYHKIUH,
nep nogudeckue QyHKINH, TP OMEXYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (QYyHKIIMHA, HAWOOJbIlIee W HaWMEHbIEe 3HaueHHe (QYHKIWW Ha
P OMEXY TKE;



CBOOO/IHO OTIEp UPOBATh MOHSATUSIMU: CTENIEHHAS] (PYHKIUS C HATYP ATbHBIM U
HENbIM TOKa3aTeneM, rpaduk creneHHOW (YHKIMU C HATypajbHbIM U IIEJIbIM
nokasareseM, rpaduk KOpHs n-0oil CTeNeHN Kak (PyHKIUU OOpaTHOW CTENEHHU C
HATyp aJIbHBIM NIOKa3aTeeM;

ONIEpUPOBATh MOHATUAMU: JUHEHHAS, KBagpaTU4HAs U AP OOHO-ITMHENHAs
(GyHKUMY, BBITIOJIHATD 3JIEMEHTAP HOE UCCIIEOBAHKUE U MTOCTP OEHUE UX I'pa(UKOB;

CBOOOJIHO OINEpHUpPOBATh MOHATUSAMM: NOKa3aTelbHas W Jiorapu@muyueckas
GyHKIMM, WX CBOMCTBA M TpaduKu, UCMOJIH30BaTh UX T'padUKu IS PelICHUS
yYpaBHEHUN;

CBOOOJHO OMNEPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAST OKP Y KHOCT,
OTIp €ICJICHHUE TP UTOHOMETP MUECKUX (PYHKIIMN YUCIOBOTO apryMEHTAa;

UCIOJIb30BaTh rpadukd (YHKIUH s HCCIEAOBAaHUS TPOIECCOB U
3aBUCMMOCTEN NPHU PEIICHUHU 3a4a4 U3 JpYTrux Yy4eOHbIX NP EeIMETOB U P eaIbHON
YKU3HU, BEIpaXKaTh (DOPMYyJIaMHu 3aBUCIMOCTH MEXIY BETUUNHAMU;

Hayasia MmaTeMaTH4ecKOro aHaJju3a:

CBOOO/IHO OMNEpPUPOBATH MOHITUSIMU: apupMeTHUecKas U TeoMeTp hdeckKast
nporpeccus, 0eCKOHEUHO yObIBatolasi F€OMETP MUECKast I OTpeccusi, TIMHEUHBIN U
HKCHOHEHIIUAIIBHBIN pOCT, (GOpMyJia CI0KHBIX IP OLIEHTOB, UMETh TP €JICTABJICHUE O
KOHCTaHTE;

UCMOJIb30BaTh MPOTPECCUU JJIsI PEUICHUS pealibHBIX 3aJay IpUKJIaHOTO
Xapakrepa;

CBOOO/IHO OIep UpOBATh MOHITUIMU: TIOCIE0BATEILHOCTh, CIIOCOOBI 33 1aHKsI
MOCJIeIOBATENIBHOCTE, MOHOTOHHBIE M OTpaHWYECHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXKICHUS MAaTEeMaTHUYECKOTO0 aHajdu3a Kak aHaim3a
OECKOHEYHO MaJbIX;

CBOOO/THO OTIEPUPOBATH MOHATHUSMHU: HETIP €PBIBHBIE (PYHKITH, TOYKU P a3pbIBa
rpaduka QyHKIUN, aCUMOTOTHI Tpaduka QyHKIIH;

CBOOOJHO OmNepupoBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS HA OTpPE3KE,
P UMEHATH CBOMCTBA HEMp ep bIBHBIX (DYHKIIMIA JJIs P eIICHUS 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATUAMH: TEpBasi W BTOpasl MPOU3BOIHBIC
byHKOHMM, KacaTelnbHas K rpaduky QyHKITHY;

BBIYUCIIATH TP OU3BOIHBIE CYMMBI, MPOU3BEICHUS, YACTHOT'O U KOMIIO3UIUU
NBYX (DYHKIIHIA, 3HATH NP OU3BOIHBIC dJIEMEHTAP HBIX (DyHKIIUN;

HCIIOJIb30BaTh TEOMETPUYCCKUNA M (DU3UYCCKUN CMBICI TP OU3BOAHOM JUIS
pelieHus 3aaad.

MHoskecTBa M JIOTHKA:

CBOOOJHO ONEpUPOBATH IOHATUAMHU: MHOXKECTBO, OIEpalMU  HaJ
MHO>KECTBAMU;



MCIIOJIb30BaTh TEOP ETUKO-MHOKECTBEHHBIN anmnapar JJ1sl ONMCAHMS P €aJIbHBIX
NP OLIECCOB U SIBJICHUH, IPH PEIICHUU 3a]1ad U3 JPYTUX YYEOHBIX IpEIMETOB;

CBOOOJHO OINEpHUpOBaTh MOHATUAMU: OMNpEAENIEHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMICTBO MAaTEMATUUECKOTO O0BEKTA, JOKA3aTEINbCTBO, P aBHOCUIIbHBIE
YPaBHEHMS U HEPaBEHCTBA.

K koniy oOyuenuss B 11 kiiacce oOyyaromuiicss MOJYUYUT CIEAYIOIINE
IIp €IMETHBIE P E3yJIBTATHI [0 OTAEIbHBIM TEMaM paloueil MporpaMMbl yueOHOTo
Kypca «Anredpa 1 Hauajia MaTeMaTUYECKOTO aHAJINU3ay:

Yucia v BbIYMCICHHUA:

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: HATYPAJIbHOE U 1IEJT0€ YMCII0, MHOKECTBA
HATyp aJIbHBIX U LIEJIBIX YUCEIT, UCIOJIb30BATh P U3HAKHU JETUMOCTH LEJIBIX YUCEIL,
HOJl u HOK nHaTypanbHBIX 4ucen IS pElIeHHs 3a]1a4, P UMEHATh aJITOPUTM
EBxnuna;

CBOOOJHO OINEpPHUpPOBATh IMOHATHEM OCTaTKa IO MOJYJIIO, 3amKChIBaTh
HaTypaJibHbIE YUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUMUCIICHHUS;

CBOOO/JHO ONEpUPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCIO W MHOKECTBO
KOMILJIEKCHBIX YMCEN, MPEACTaBIsATh KOMIUIEKCHbIE YKCia B aiareOpandyeckol u
TP UTOHOMETPUUECKOUN (OopMe, BBITIOTHATh ap UPMETUYECKUE OTIEpallii C HUMU U
n300pakaTb Ha KOOP AMHATHOM IJIOCKOCTH.

YpaBHeHMs M HEPABEHCTBA:

CBOOOJHO OMEPHUPOBATH MOHIATHSIMU: UPPaALMOHAIbHBIC, TTOKAa3aTeIbHbBIE U
JorapuMUYECKe HEPaBEHCTBA, HAXOJAUTh UX PEUIEHUS C  T[OMOIIBIO
PaBHOCWIBHBIX EPEXOJI0B;

OCYILECTBJISAITh OTOOp KOPHEW TIPHU PEHICHUH TPHUTOHOMETPHUUECKOTO
ypaBHEHMUS;

CBOOOJHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTRO,
OPUMEHATh HEOOXOAWMBbIE (QOPMYJbl JJIsi pPEUICHUS OCHOBHBIX THIIOB
TPUTOHOMETP HUECKUX HEP ABEHCTB;

CBOOO/THO OTIEp UPOBATh MOHSATUSIMU: CHCTEMA M COBOKYIHOCTh Y aBHEHHH U
HEPABEHCTB, PABHOCWIIbHBIE CHCTEMbl U CUCTEMBI-CIIEICTBUS, HAXOIUTH P CLICHUS
CUCTEMBI U COBOKYITHOCTEW P allMOHAIBHBIX, UP PALIMOHAIBHBIX, IOKA3ATENbHBIX U
Jorapu(pMUUYECKUX ypaBHEHUN U HEPaBEHCTB;

pemarb palMOHAJIBHEIE, VP P allMOHAIbHBIE, MOKA3aTENBHBIE,
JorapudMuyeckue ¥ TPHUTOHOMETPUYECKHE YPaBHEHHUS M  HEPaBEHCTBA,
coAeprKalue MOAYJIH U TTap aMETP bl;

P UMEHATH T'p aUIeCKre METOIbI IS P EIICHUS Yp aBHEHH U HEP ABEHCTB, a
TaKKe 337a4 C Iap aMeTp aMu;

MOJENUPOBaTh peajbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTABISATH
BBIPQ)KCHNUs, YPABHEHMs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBHUIO 3aJ1a4M,



UCCIEeN0BaTh IOCTPOEHHBIE MOJIENM C HCHOJb30BaHUEM ammapara ainreopsl,
WHTEP ITP ETUP OBAThH MOJIYUYEHHBIN P €3yIbTaT.

DyHKIHUU U rpadukn:

CTpOUTh TpaUKd KOMMO3ULUMU (YHKIMA C TIOMOIIBIO 3JIEMEHTapHOro
UCCIIEJOBAHUS U CBOMCTB KOMITO3UIIMU IBYX (DyHKIIUH;

CTP OUTh FT€OMETPHUUECKHE 00pa3bl ypaBHEHUH 1 HEP AaBEHCTB HA KOOPIMHATHOM
IUIOCKOCTH;

CBOOOJHO ONEpUPOBAaTh NOHATUAMU: TpadUKd TPHUTOHOMETPUUECKUX
GbyHKIMIM;

OpUMEHATh (YHKUMU JJISIT MOJCIHMPOBAHHUS M MCCIENOBAHUS PEalibHbIX
IIP OLIECCOB.

HayaJjia MaTeMaTH4eCKOr0 aHAJIN3A:

UCMOJIb30BaTh P OM3BOIHYIO JIJIs UCCIEN0BaHUs (yHKIIMU HA MOHOTOHHOCTh
Y DKCTP EMYMBI;

HAXOJUTh HAMOOJIbIIIEe 1 HAUMEHbIIIEE 3HaUCHUs (yHKIMU HEMNp ep bIBHOW Ha
OTp E3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JJId HAXOXJAEHUS HAWIY4YIIEro peuIeHUus B
P UKJIAJHBIX, B TOM YHUCJIE€ COLMATIBHO-9KOHOMUYECKHUX,, 3a/1a4ax, 115 ONP eI CHUA
CKOpPOCTHU U YCKOp €HHUs Mpoliecca, 3aJaHHOT0 GOpMYJION WK rpadukom;

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: MEpBOOOpa3zHasi, OIpeeEHHbII
UHTErpaji, HaXOAUTh TMEPBOOOpa3HbIC AIEMEHTAPHBIX (YHKUUNA W BBIYUCISTH
unTerpan no ¢popmyie Hoetotona-JleitOnuua;

HAXOJIUTh TUTOIIA/IA ITOCKUX (UTYP U 00BEMBI TEJ C TOMOIIBIO UHTErpala;

MMETh TP EACTAaBJICHUE O MATEMAaTUYECKOM MOJEIHUPOBAHUU HA IIpUMEpE
cocraBiieHus T Qep eHIIMATbHBIX YpaBHEHUH;

pelaTts IpUKIaJHble 3a1a4i, B TOM YHUCIE COLMAIbHO-D)KOHOMUYECKOTO U
(¢u3nyecKoro xapakrepa, CpeAcTBaMi MaTeMaTUUYECKOI'O aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBO 4acos JIeKTPOHHbIE
Ne HanMeHoBaHue pa3iesioB U TeM (mudposbie)
Kontpoibhnsie | I[IpakTuueckue
n/m NMpOrpamMMmbl Bcero o0pa3oBarte/ibHbIE
padoThI padoTbI
pecypcsl
MHOXK€eCTBO IEHCTBUTENBLHBIX YA CEIL.
Mmuorouwrensl. Parimonan € YpaBHE
| FOTORIICHEL. TaLHOHAIBHHIE YPaBHEHHIA 24 1 https://resh.edu.ru/subject/ 169/
1 HepaBeHCcTBAa. CUCTEMBbI TUHEHMHBIX
ypaBHEHUU
2 PynKun 1 rpaguku. Crenennas GyHxums 12 1 https://resh.edu.ru/subject/51/
C IEJIBIM ITOKa3aTelIeM
A €THYECKUM KOPEHb N-Oif CTEeIeHH.
3 pumeTHECKUi KopeHb 1 eretien 15 2 https://resh.edu.ru/subject/51/
HppanroHansHble ypaBHEHUS
IToxa3arennHa kmus. ITokazare e
4 TenbHas GyHicia TEIBHBL 10 1 https://resh.edu.ru/subject/51/
ypaBHEHUS
JI .
5 orapumuccKas GyHKIA 18 1 https://resh.edu.ru/subject/51/
Jlorapudmudeckue ypaBHEHHS
TpuronomMerpuueckre BEIpaXKEHUS U
6 P P p 22 1 https://resh.edu.ru/subject/51/
ypaBHEHUS
7 [TocenoBaTenbHOCTU U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/
HenpepeiBabie pyaknnu. [IponsBoaHas 20 1 https://resh.edu.ru/subject/51/
9 Hosropenne, 0606meHI:Ie’ 5 2 https://ege.sdamgia.ru/
cHcTeEMAaTH3aI U 3HAaHU I
OBIIEE KOJIMYECTBO YACOB I10 136 1 0

[MTPOIT'PAMME



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/

11 KJJACC

KoJsnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHnoBaHue pasiesioB ¥ TeM (mu¢pposbie)
Konrpoubhnsie | IlpakTuueckue
n/n NMpOrpamMMmbl Bcero o0pa3oBaTe/bHbIEC
padoThl padoThbl
pecypchbl
1 HCCHGHOB&HI\/}G (bynKumii ¢ momoumIo 22 1 https://resh.edu.ru/subject/51/
MIPOU3BOIHOU
2 [TepBooOpa3Has u UHTErpal 12 1 https://resh.edu.ru/subject/51/
3 Ipaduicht TPHIOHOMETPHHCCKIX (B HKLUHH. 14 1 https://resh.edu.rwsubject51/
TpuronoMerpruyeckue HEpaBeHCTBA
HppannoHaibpHbIe, MOKa3aTeNbHbIE U
4 ppant 24 1 https://resh.edu.rwsubject/51/
norapu(pMUYECKUe HEPABEHCTBA
KommniexcHbIe unciia 10 1 https://resh.edu.ru/subject/51/
6 HarypanbHbie u 1emnble yncna 10 1 https://resh.edu.ru/subject/51/
CucTeMbl pallHOHATLHBIX, UPPAMHOHATEHBIX
7 MOKAa3aTeNbHBIX U JIOTapU(PMUUECKUX 12 1 https://resh.edu.ru/subject/51/
ypaBHEHU I
8 3aga4M ¢ mapaMeTpamu 16 1 https://ege.sdamgia.ru/
I1
9 OBTOPGHI/IG, 0000I1IcHIE, CUCTEMAaTH3aIUs 16 ) hitps://ege.sdamgia.ru/
3HAaHUH
BIIEE KOJIMYECTBO HACOB I1
OBI] O CTBO CcO O 136 10 0

I[TPOI'PAMME



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

IHOYPOUYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosnuvecTBO yacon JIeKTPOHHbIE
Ne nuppoBkIe
wn Tema ypoka Beero Konrpoabnsbie | IlpakTnueckue oBpazoBaTeNbHbIE
padoThI padoThI pecypes
MHox€ecTBO, Olepalnuu HaJl MHOXKECTBAMH U UX CBOMCTBA 1
2 Juarpammel Diinepa-Benna 1
3 [IpumeneHnne TeOpEeTUKO-MHOKECTBEHHOTO anmapara Jyist 1
peuieHus 3a1a4
4 Pannonaneabie yncna. OOBIKHOBEHHBIE U JIECITUYHBIC 1
IpoOu, MPOLIEHTHI, 0ECKOHEUHbIE MIEPUOIUYECKHE TPOOU
[Ipumenenue npoOeit ¥ MPOLIEHTOB IS PEILICHHS
. NPUKJIAIHBIX 33124 1
6 [Ipumenenue qpo0eil U MPOLICHTOB AJIS PEILCHHS |
NPUKJIAAHBIX 33124
7 JleficTBUTENbHBIC YKCIia. PalluoHaIbHBIE U 1
VPpalMOHAJIbHBIE YU CIIA
Apudmernyeckue onepanuu ¢ 1eiCTBUTEIbHBIMU
8 YU CIIaMU l
9 Monynib JERCTBUTENBHOTO YHACIA U EI0 CBOWCTBA 1
10 [TpuOmmkEHHBIC BRIYMCIICHUS, IPAaBUIIA OKPYTIICHNUS, 1
NPUKHJKA U OLIEHKA pe3yJIbTaTa BbIUMCICHU I
1 OcCHOBHBIE METO/IbI PEILICHUS LENbIX U IPOOHO- 1

palOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB




OcCHOBHBIE METO/IbI PEILICHUS LENbIX U IPOOHO-

12 palMOHANBHBIX YPAaBHEHHUI U HEPABEHCTB
13 OCHOBHBIE METO/IbI PEILIEHUS LENbIX U IPOOHO-
palMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
14 MHorousneHsl OT OHOM IepeMeHHOM. Jlenenue https://resh.edu.ru/subject/les
MHOT'OYJIEHa Ha MHOTO4JIeH ¢ ocTtaTkoM. Teopema besy son/5298/start/
15 MHorouseHs! ¢ nensiMu koddpunuentamu. Teopema https://resh.edu.ru/subject/les
Buera son/3778/start/158733/
16 Pemenne cucreM TMHENHHBIX YpaBHEHUM
17 Pemenne cucrem JIMHENHBIX YPaBHEHU I
Marpuiia CUCTEMBI JIMHEHHBIX YPaBHEHUH.
18 OnpenenuTens MATPUIIBI 2X2, €r0 TeOMETPUUECKUN
CMBICII M CBOMCTBA; BBIUNCICHUE €TI0 3HAYCHU
19 OnpenenuTens MATPUIIBI 2X2, €ro TeOMETPUIECKU N
CMBICII M CBOMCTBA; BBIUMCIEHUE €TI0 3HAYECHUS
20 [IpumeneHnue onpenenuTens A pelieHus CUCTEMbI
JIMHEWHBIX YPaBHCHUN
o1 Pemenne npukiaaHbIX 3a1a4 ¢ TOMOIIBIO CHCTEMBI
JUHEWHBIX YPaBHCHUN
2 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIBIO CHCTEMBI
JMHENHBIX YPaBHEHUU
3 KonTponbHas pabora: "PanrionanbHble ypaBHEHHS U
HepaBeHcTBA. CHCTEMBI JINHENHBIX ypaBHEHUN"
24 OyHKIHS, CIOCOOBI 3aMaHus GyHKIUH. B3auMHo
obparnble pynkuun. Kommnosunus GyHKuui
75 I'padux pyHkumm. DiemMeHTapHbBIC TPEOOPa30BAHUS

rpadukoB GyHKIUN



https://resh.edu.ru/subject/lesson/5298/start/
https://resh.edu.ru/subject/lesson/5298/start/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/

OO6mnacTp onpeneneHns 1 MHOXKECTBO 3HAUYCHU I

26 ¢ynkuun. Hymu gynkuuu. [TpomexyTku 3HaK
IIOCTOSHCTBA

7 Yérusle u Heu€THbIE pyHKUMH. [Teproaudeckue
byakmuu. [IpoMeKyTKH MOHOTOHHOCTH (PYHKITHH

)3 MaxkcumMyMbl 1 MUHUMYMBbI QyHKIMH. Hanbombiee u
HauMeHblllee 3HaueHne (QYHKIIUU Ha IPOMEXYTKE

29 JluneitHas, KBagpaTu4yHast U APOOHO-THHEWHAas QYHKIIUN

30 DneMeHTapHOe HCCIEeIOBAHNE U TOCTPOEHUE TPaPUKOB
3TUX (PYHKIUN

3l DneMeHTapHOe UCCIEeIOBAHNE U TOCTPOEHUE TPaPUKOB
9TUX QyHKIUN

32 Crenens ¢ nensiM nokasareneM. bunom Herorona

33 CreneHs ¢ neisIM mokasareneMm. buaom Herotona

34 CrenenHas QyHKIHS C HATYpaIbHBIM U I[€TTBIM https://resh.edu.ru/subject/les
nokaszaresneM. E€ cBoiicTBa u rpaduk son/5540/start/327000/
KonTtpomnrHas padota: "Crenennas pynkius. Eé

39 cBoiicTBa U rpaduk"

16 ApudmeTndeckuii KOpeHb HaTyPAIbHOW CTETICHU U €T0
CBOMCTBA

37 Apudmernyeckuil KOpeHb HATYPaJIbHOM CTETIEHH U €T0
CBOICTBa

13 CaoiicTBa u rpaduK KOpHS n-o¥ CTENeHU Kak QyHKIUH
0o0OpaTHOM CTENEH!U ¢ HAaTypaJIbHbIM 0Ka3aTelIeM

19 CaoiicTBa U rpaduK KOpHs n-oi CTENEeHU Kak QYHKIUH

0o0OpaTHOM CTENEeH!U ¢ HaTypaJIbHbIM MOKa3aTelIeM



https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/

[IpeoOpa3oBaHus UHCIOBBIX BBIPAKEHUM, COAEPIKALIMX

40
CTENEHU U KOPHU
41 [IpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHUH, COAEPIKAIINX
CTENEHU U KOPHU
[IpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHUHN, COAEPIKAIINX
42 CTEIIEHU U KOPHU
KonTponbhas pabota mo teme "Apupmernueckuit
43 KOpeHb n-oii crenenu. [Ipeobpa3oBanust YMCIOBBIX
BBIPAKEHUM, COJIEPKAITUX CTEIIEHU U KOPHU"
44 Hppaunonansnbie ypaBHeHHs. OCHOBHBIE METOIBI https://resh.edu.ru/subject/les
peLIEHNSI UpPAMOHAJIBHBIX YPaBHEHU I son/5569/start/
4 Hppaunonansubie ypaBHeHHs. OCHOBHBIE METO/IbI
> pelIeHUs UPPALlMOHANIBHBIX YpaBHEHU I
46 HppaunonansHbie ypaBHeHHs. OCHOBHBIE METOIBI
pelIeHUs UPPALIMOHANIBHBIX YpaBHEHU I
PaBHOCUIIBHBIE IEPEXO/IBI B PELICHUN UPPALIMOHAIBHBIX https://resh.edu.ru/subject/les
47 ypaBHEHHU U son/3798/start/
PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUH UPPALlHOHATBHBIX
48 YpaBHEHU U
49 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH UPPALlOHATBHBIX
ypaBHEHU M
PaBHOCHIIbHBIE TIEPEXO/IBI B PEIIEHUH UPPALlOHATBHBIX
30 YpaBHEHU U
51 KonTtpomnsHas padota: "UppannoHanbHbie YpaBHEHUS"
52 CreneHb ¢ pallMOHAIBHBIM [10KA3aTeNeM U €€ CBOMCTBA
53 Crenenb ¢ palimoHaIbLHBIM ITOKa3aTesieM U €€ CBOWCTBA hitps://resh.edu.rw/subject/les

son/4729/start/



https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/3798/start/
https://resh.edu.ru/subject/lesson/3798/start/
https://resh.edu.ru/subject/lesson/4729/start/
https://resh.edu.ru/subject/lesson/4729/start/

54 Crenenb ¢ palimoHaIbLHBIM TTOKa3aTesieM U €€ CBOWCTBA 1
55 [TokazaTenbHas GyHKIMS, €€ CBOMCTBA U Tpaduk 1 lslgtr]f/::g/zels/l;zil/l.nﬂsublect/les
56 Ucnonp3zoBanue rpaduka GyHKINUN Ui peIieHUs |
ypaBHEHUH
57 Ucnonp3zoBanue rpaduka GyHKINUN Ui pelieHus )
ypaBHEHUH
58 [TokaszarenpHble ypaBHEHUSA. OCHOBHBIE METO/bI | https://resh.edu.ru/subject/les
peuIeHus OKa3aTeIbHbIX YPABHEHU N son/5627/start/159321/
59 [TokaszarensHble ypaBHEHUSA. OCHOBHBIE METOMbI |
peLLeHMS T0Ka3aTeNIbHBIX YPABHEHU I
60 [TokaszarensHble ypaBHEHUS. OCHOBHBIE METO/bI |
peLIeHHS T0Ka3aTeNbHbIX YPABHEHU I
61 KonTponbHas pabora: "Tloka3arenbHas QyHKIHS. |
[TokazarenbHble ypaBHEHUS"
62 Jlorapu¢wm uucna. CoiicTBa iorapudpma 1 2:11: /85/7/2?2;(::/12%5; ;)th/les
63 Jlorapudwm uuncna. CBoiicTBa orapugpma 1
64 Jlorapudm uncna. CroiicTBa orapudma 1
65 JlecaTHUHbBIE U HAaTypaJIbHBIE JOrapu(OMbl 1 https://resh.edu.ru/subject/les
son/3823/start/198625/
66 JlecATHYHBIE M HaTypaJIbHBIE JOTapu (MBI 1
67 [IpeoOpazoBaHue BRIpAXKEHUM, COAEPKAITIX JTOTapH (MBI 1
68 [IpeobpazoBanue BoIpaKEHUH, COIEpKaILUX Jorapu(GMbl 1
69 [IpeoOpazoBanme BEIpaKECHUH, COIEPKAIIUX JOTapu (MBI 1
70 Jlorapudmudeckas GpyHKIus, € CBOHCTBA U Ipaduk 1 htps:/iresh.edu.rwsubjectles

son/3834/start/



https://resh.edu.ru/subject/lesson/3841/start/
https://resh.edu.ru/subject/lesson/3841/start/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/
https://resh.edu.ru/subject/lesson/3834/start/

71 Jlorapudmudeckas pyHKIHS, €€ CBOHCTBA U rpaduk
7 Hcnonb3oBanue rpaduka GyHKIHHU IS PEIICHUS
ypaBHEHHU U
7 Ucnons3oBanue rpaduka QyHKIUN Ui pELICHUS
ypaBHEHHU U
74 Jlorapudmuyeckue ypaBHeHUs.. OCHOBHBIC METOIbI https://resh.edu.ru/subject/les
penieHust JorapuMIUIeCKIX YpaBHEHUN son/4732/start/198842/
75 Jlorapudmuyeckue ypaBHeHUs.. OCHOBHBIE METOIbI
pereHus JorapupMuIeckux ypaBHEHU N
76 Jlorapudmuyeckue ypaBHeHHsl. OCHOBHBIE METO/IbI
peleHus JorapupMuIeckux ypaBHEeHU I
77 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH JIOTapU(PMUIECKIX
YpaBHEHUU
73 PaBHOCHMIIBHBIE TTEPEXO0/Ib B PEICHUH JIOTapU(PMUIECKIX
ypaBHEHHU U
79 Kontponbenas padora: "Jlorapudmudeckast GyHKITHSL.
Jlorapudmuyeckue ypaBHeHus"
CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YK CIIOBOT0 https://resh.edu.ru/subject/les
80
aprymeHra son/4733/start/199150/
’1 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT'€HC YU CIIOBOTO https://resh.edu.ru/subject/les
aprymeHra son/6019/start/
ApKCHHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOTO https://resh.edu.ru/subject/les
82
aprymeHra son/6113/start/327062/
23 ApKCHHYC, apKKOCUHYC U apKTaHT€HC YHCIIOBOIO
aprymeHTa
’4 Tpuronomerpudeckas OKpyKHOCTb, OIIPEIEIICHUE https://resh.edu.ru/subject/les

TPUTOHOMETPUYECKUX (PYHKIIUI YHCIOBOT'O apryMeHTa

son/6019/start/



https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6113/start/327062/
https://resh.edu.ru/subject/lesson/6113/start/327062/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/

Tpuronomerpuueckast OKpyKHOCTb, OTIpeieNICHUE

https://resh.edu.ru/subject/les

8 TPUTOHOMETPUYECKUX (PYHKIIUI YHCIOBOT'O apryMeHTa son/4733/start/199150/

86 OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI hitps://resh. cdu.iwsubjectles
son/3863/start/327031/

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI hitps. “resh.edu.nu'subject les
son/3876/start/199243/

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIbI hitps://resh. cdu.rwsubjectles
son/4734/start/199305/

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI htips:: resh.edu.ru subject s
son/3489/start/292739/

90 [IpeoOpa3oBanue TPUrOHOMETPUUECKUX BBIPAKEHU I hitps://resh.cdu.rw/subject/les
son/3887/start/

91 [IpeobpazoBaHye TPUTOHOMETPUUYECKUX BBIPAXKECHU M hitps:/iresh.edu.nu/subjectles
son/3490/start/

92 [IpeoOpa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHU I https://resh.cdu.ru/subject/les
son/4238/start/107826/

93 [IpeoOpazoBaHMe TPUTOHOMETPUUYECKUX BBIPAKEHUH hitps. ‘resh.edu.nu'subject les
son/3898/start/199491/

94 Pemenue TpUroHOMETPUIECKUX YPaBHCHUM hitps://resh.edu.rwsubject/les
son/6314/start/199928/

95 Penienne TpUroHOMETpUYECKUX YpaBHEHUH hitps:/resh.cdu.nu/subjectles
son/6321/start/199989/

96 Pemenune TpUroHOMETPUIECKUX YPaBHEHHUM htps:/resh.edu.rwsubjectles
son/6320/start/200020/

97 Pemienne TpuroHOMETpUYECKUX YPABHEHU I hitps://resh.cdu.rw/subject/les
son/6318/start/

98 Pemenue TpUroHOMETPUYIECKUX YPaBHEHHUM htpsz/resh.cdu.rwsubjectles

son/6319/start/



https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/
https://resh.edu.ru/subject/lesson/3887/start/
https://resh.edu.ru/subject/lesson/3490/start/
https://resh.edu.ru/subject/lesson/3490/start/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6318/start/
https://resh.edu.ru/subject/lesson/6318/start/
https://resh.edu.ru/subject/lesson/6319/start/
https://resh.edu.ru/subject/lesson/6319/start/

https://ege.sdamgia.ru/test?ca

99 Pemienue TpuroHoMeTpUYECKUX YpaBHEHU N : -
P p yp tegory 1d=202 filter=all
. https://ege.sdamgia.ru/test?ca
100 Pewienne TpuroHOMETpUYECKUX YPABHEHU I ) .
tegory 1d=302 filter=all
101 KontponbeHas pabora: "TpuroHoMeTpudecKkue https://ege.sdamgia.ru/test?ca
BBIPKEHHUSI U TPUTOHOMETPUUECKHE ypaBHEHUSA" tegory 1d=306 filter=all
[TocnemoBaTeNbHOCTH, CITOCOOBI 3aTaHUS )
102 IocJIeIoBaTeNbHOCTEN. MeTO1 MaTeMaTuYeCKOn hitps:/resh.cdurwsubject/les
g - vierod son/4921/start/200887/
WHAYKIUH
103 MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIEJOBATEIBHOCTH.
Hcropus ananu3a 0ECKOHEYHO MaJbIX
104 ApHMeTHICCKas TPOrpeccHs https://resh.edu.ru/subject/les
P porp son/2006/start/
105 CeOMEThIIECKas TIhOrPECCI https://resh.edu.ru/subject/les
p porp son/2007/start/
106 BeckoHeuHo yObIBaroIas reoMeTpuIecKast Iporpeccust
107 CyMMma 6eCKOHEYHO YOBIBAOIIIEH T€OMETPHICCKON
porpeccuu
108 JInHEeWHbII 1 3KCIOHEHIHAIBHBINA pocT. Yuco e.
dopmya CII0KHBIX MPOLEHTOB
109 JInHEeWHbIN 1 YKCIOHEHIHANBHBIN pocT. HYuco e.
dopmya CII0KHBIX MPOLEHTOB
110 Hcnonb3oBanue nporpeccuu i pelieHus peaabHbIX
3a/1a4 MPUKIAAHOTO XapaKTepa
11 KonTponbHas pabota: "TlociaenoBarenbHOCTH U
nporpeccun”
. https://resh.edu.ru/subject/les
112 HenpepriBHBIE (D)YHKIIUU U UX CBOICTBA

son/3932/start/327093/



https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/2006/start/
https://resh.edu.ru/subject/lesson/2006/start/
https://resh.edu.ru/subject/lesson/2007/start/
https://resh.edu.ru/subject/lesson/2007/start/
https://resh.edu.ru/subject/lesson/3932/start/327093/
https://resh.edu.ru/subject/lesson/3932/start/327093/

https://resh.edu.ru/subject/les

113 Touka pa3pbiBa. ACUMITOTHI TPApUKOB YHKITHI 1 <on/6112/start/200949/
114 CoiicTBa GyHKIIMN HENPEPHIBHBIX HA OTPE3KE 1
115 CaoiicTBa (DyHKIIUI HEMPEPHIBHBIX HA OTPE3KE 1
116 Meron HHTEPBAIOB AJIs PELICHUS HEPABEHCTB 1
117 Meto MHTEPBAJIOB JI PEUICHUS] HEPABEHCTB 1
118 Meto MHTEPBAJIOB /1JI4 PEIICHUS] HEPAaBEHCTB 1
119 [IpumeHeHne CBONCTB HEMPEPHIBHBIX QYHKIUN 115t |
peleHus 3aga4d
120 [IpumeHeHne CBONCTB HEMPEPHIBHBIX QYHKIUN 115t |
peleHus 3agad
121 [IepBas u BTOpas mpou3BoAHbIE QYHKIIUU 1 hitps:/iresh.cdu.nsubjectles
son/6116/start/
122 Onpenenenue, GU3MISCKUN CMBICT TPOU3BOTHON 1 hitps://resh.edu.ru/subject/les
son/4923/start/200980/
123 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOAHOM 1 hitps:/iresh.cdu.nu/subjectles
son/3976/start/201104/
124 VYpaBHeHUE KacaTelnbHOU K rpaduKy QyHKIHUH 1
125 VYpaBHeHUE KacaTenbHOU K Tpaduky QyHKIIUH 1
126 [Ipou3BoaHBIE BIIEMEHTAPHBIX (PYHKIIMHA 1 S(t)?l) /i;g/zezs/l;.;(rltl/l.zr(l;is(;lge;ct/les
127 [Tpou3BOAHBIC DIIEMEHTAPHBIX (YHKITHHA 1 hitps:/resh.edu.rwsubjectles
son/6114/start/201073/
128 IIpousBoanas CyMMbl, IPOU3BEACHUS, YACTHOTO U | https://resh.edu.ru/subject/les
KOMITO3UITMH (QyHKITUHA son/3954/start/201011/
129 IIpousBoaHas CyMMbl, IPOU3BEACHUS, YACTHOTO U | https://resh.edu.ru/subject/les

KOMIO3ULINH QYHKIIUH

son/3954/start/201011/



https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6116/start/
https://resh.edu.ru/subject/lesson/6116/start/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/

[IponsBoaHas CyMMbl, IPOU3BEACHUS, YACTHOTO U

https://resh.edu.ru/subject/les

130 KOMITO3ULIMH (PYHKIIMH 1 son/3954/start/201011/
131 Kontponenas pabora: "TIponsBoanas" 1 1
132 [ToBTOpenwue, o6oOIICHNE, CUCTEMAaTH3aI1sI 3SHAHU : 1
"VpaBHeHus"
133 [ToBTOpeHue, o0oOIICHNE, CUCTEMAaTH3aIUsI 3SHAHU : 1
"Oyakiun"
134 Wrorosas koHTposibHAsA paboTa 1 1
135 Hrtorosas KOHTpoIbHAsS paboTa 1 1
136 [ToBTOpenue, 0600ImIeHNE, CHCTEMATH3AlIHs 3HAHU I 1
OBUIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME 136 11



https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/

11 KJJACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KouHTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbIEe IM(POBbIE
o0pa3oBaTe/ibHbIE pecypchl

[IpumeneHnne npou3BOIHOMN K
UCCIIeIOBAaHUIO (PYHKITUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/201135/

[IpumeneHnue npou3BOJIHON K
UCClleIoBaHuI0 (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/201135/

[IprMeHeHre TPON3BOIHOM K
WCCIIeIOBAaHUIO (PYHKITUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/

[Iprmenenne npon3BOAHON K
UCCIIeIOBAaHUIO (PYHKITUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/

[IpumeneHnue npou3BOJIHON K
UCClleIoBaHuI0 (PYHKIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/

[Ipumenenue npou3BOIHON K
nccaeaoBaHuio GyHKIIMHA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987 /start/273810/

Haxoxnenne Hanbosplnero u
HAaUMEHBIIETO 3HAYCHUS
HenpepbIBHON (YHKIIUU Ha
OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/start/36346/



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/
https://resh.edu.ru/subject/lesson/3987/start/
https://resh.edu.ru/subject/lesson/3987/start/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/

Haxoxxnenue HanOoIbIIErO U
HaWMEHBIIIET0 3HaYEHU S
HEMPEePhIBHOW QYHKIIMU HA
OTpE3Ke

https://resh.edu.ru/subject/lesson/6115/start/36346/

Haxoxnenne HanOoJIbIIEro u
HANMCHBIIICTO 3HAUYCHU A
HEnpepbrIBHON (YHKIIUU Ha
OTpe3Ke

10

Haxoxmenue HanOOJIBIIETO U
HAMMEHBIIIETO 3HAYEHHS
HeIPEphIBHOW (PYHKITUU Ha
OTpe3Ke

https://ege.sdamgia.ru/test?category

id=81

filter=all

11

Haxoxnenne Hanbopliero u
HANUMCHBIIICTO 3HAUYCHU A
HeMpepbIBHOU (PyHKIINU Ha
OTpe3Ke

https://ege.sdamgia.ru/test? category

1d=80

filter=all

12

Haxoxnenue HanOobILero u
HauMEHBLIET0 3HAaYCHUS
HelnpepbIBHON (QyHKIIMU Ha
OTpe3Ke

https://ege.sdameia.ru/test? category

id=80

filter=all

13

[IprMeHeHre Tpou3BOAHOM IS
HaXO0JICHUS] HAaUJTy4llIero
pelIeHMs B MPUKIIAIHBIX 3a/1a4ax

https://ege.sdamgia.ru/test?category

1d=247

filter=all

14

[IpumeHeHne NpoOU3BOIHON IS
HaXO0KJICHUSI HAaUJTy4lIero
peuIeHus B MPUKIAIHBIX 3aa4ax

https://resh.edu.ru/subject/lesson/6 195 /start/225651/

15

[IpumMeHneHre npou3BOIHON IS
ONpeaeIeHUS] CKOPOCTH U

https://resh.edu.ru/subject/lesson/6195/start/225651/



https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

YCKOpPEHHUS Ipoliecca, 3a1aHHOTO
dopmyIoit uim rpadpukom

[Ipumenenne npou3BOIHON IS
OIIPENENIEHUS CKOPOCTHU U

16
YCKOpEHUS Mpolecca, 3aJaHHOT0
dopmymoit mim rpapurom
17 Kommozunus pyHkiuii
18 Komnosumus GpyHkunii
19 Komnosutus GpyHkumii
['eomerpuueckue oOpasbl , )
. . https://ege.sdameia.ru/test?category 1d=271
20 YPaBHEHUI Ha KOOPAUHATHOU .
filter=all
MJIOCKOCTH -
I'eomerpuueckue oOpasbl _ .
. . https://ege.sdameia.ru/test?category 1d=171
21 YPaBHEHU Ha KOOPAUHATHOU e
filter=all
IIJIOCKOCTH
KonTtponsHas pabora:
22 "UccnenoBanue GpyHKIIHI C
MOMOIIIBIO TPOU3BOIHOM"
[TepBooOpa3Hasi, OCHOBHOE :
23 . https://resh.edu.ru/subject/lesson/4 163/start/39116/
CBOMCTBO IIEPBOOOPA3HBIX
[TepBo0OOpa3HbIE 2ITEMEHTAPHBIX
24 ¢yukuuii. [IpaBuna HaxoxaeHUs https://resh.edu.ru/subject/lesson/4924/start/225713/
epBOOOpa3HbIX
[TepBooOpa3HbIC IIEMEHTAPHBIX
25 byukuuii. [IpaBuna HaxoxaeHUS https://resh.edu.ru/subject/lesson/3993 /start/225744/
MepBOOOPA3HBIX
nu I i .
26 HICTpail. | CoMeTprHecii https://resh.edu.ru/subject/lesson/6117/start/

CMBICJI HHTETPAia



https://resh.edu.ru/subject/lesson/4163/start/39116/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/6117/start/

27

Brruucienue onpenenéHHoro
UHTerpaia no gopmye
Herorona-JleiiOauia

https://resh.edu.ru/subject/lesson/6117/start/

28

Brruucnenue onpeaenéHHOTO
HHTErpaja no Gopmyie
Hprorona-Jleitonuma

https://resh.edu.ru/subject/lesson/4037 /start/269550/

29

[IprMeHeHre uHTerpana s
HaXO0KICHMS TIOMANeH TIIIOCKUX

¢buryp

https://resh.edu.ru/subject/lesson/6118/start/

30

[Ipumenenne nHTErpaia s
HaX0XXJICHHUS 00BEMOB
F€OMETPUYECKUX TEI

https://resh.edu.ru/subject/lesson/6118/start/

31

IIpumeps! peleHnit
T depeHInalIbHBIX YpaBHEHU I

https://resh.edu.ru/subject/lesson/4926/start/225841/

32

IIpumeps! pemennin
i depeHIInanbHbIX YPaBHEHUM

33

MaremMaruueckoe
MOJIEITMPOBAHUE PeaIbHBIX
MPOIECCOB C ITOMOIIBIO

i pepeHIInaTbHBIX YpaBHEHU I

34

KonTponsHas padoTa:
"TlepBooOpa3Has u uurerpan"”

35

Tpuronomerpuueckue QyHKIHH,
UX CBOMCTBA U rpaduku

https://resh.edu.ru/subject/lesson/6 111 /start/200545/

36

Tpuronomerpuueckue QyHKIHH,

UX CBOMCTBA U rpaduku

https://resh.edu.ru/subject/lesson/3923/start/

37

Tpuronomerpuueckue QyHKIHH,
UX CBOMCTBA U rpaduku

https://resh.edu.ru/subject/lesson/4920/start/200702/



https://resh.edu.ru/subject/lesson/6117/start/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/6118/start/
https://resh.edu.ru/subject/lesson/6118/start/
https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/3923/start/
https://resh.edu.ru/subject/lesson/4920/start/200702/

38

Tpuronomerpuueckue QyHKIHH,
UX CBOMCTBA U rpaduku

https://resh.edu.ru/subject/lesson/5570/start/200795/

39

Tpuronomerpuueckue QyHKIHH,
UX CBOMCTBA U rpaduku

https://resh.edu.ru/subject/lesson/3943 /start/200825/

40

OT60p KOpHEH
TPUTOHOMETPUYECKHX
YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUUECKOMN
OKpPY>KHOCTH

41

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
ypaBHEHUI C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>XHOCTU

42

Ot0op KopHE
TPUTOHOMETPUYECKUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUYECKON
OKPYXKHOCTH

43

O16op KOpHEi
TPUTOHOMETPHUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKOM
OKPYXHOCTHU

44

Pemenue TPUTOHOMCTPUYICCKUX
HCPaBCHCTB

https://resh.edu.ru/subject/lesson/4 738 /start/200420/

45

Penienne TpUroHOMETPHUYECKUX
HEPaBCHCTB



https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/4738/start/200420/

Pemienne TpuroHOMETpUYECKHUX

46
HEPaBEHCTB
47 Pemenne TpUroHOMETPHUYECKUX
HEPaBEHCTB
KonTponbhas pabota: "I'paduku
43 TPUTOHOMETPUUECKUX (DYHKIIHH.
Tpuronomerpuueckue
HepaBeHCTBA"
49 OCHOBHBIC METO/IbI peIlICHHA https://resh.edu.ru/subject/lesson/473 1/start/
MOKAa3aTeIbHBIX HEPABCHCTB
0 OcHOBHbBIE METO/IbI PEILICHUS
> MOKAa3aTeIbHBIX HEPABCHCTB
51 OCHOBHBIE METO/IBI PEIICHUS
MOKAa3aTeIbHBIX HEPABCHCTB
57 OcCHOBHBIE METO/IBI PEIICHUS
MOKAa3aTeIbHBIX HEPABCHCTB
OcHOBHbBIE METO/IbI PEILICHUS ,
53 https://resh.edu.ru/subject/lesson/3 852 /start/199119/
norapu()MUIECKUX HEPABCHCTB
54 OCHOBHBIC METOTBI PEIICHUS
Jorapu()MUIECKUX HEPABCHCTB
55 OCHOBHBIEC METOTBI PEIICHUS
norapu(MUIECKUX HEPABCHCTB
56 OCHOBHBIEC METOTBI PEIICHUS
norapu()MUIECKUX HEPABCHCTB
57 OCHOBHBIC METOTBI PEIICHUS

UppaLMOHAJIbHBIX HEPABEHCTB



https://resh.edu.ru/subject/lesson/4731/start/
https://resh.edu.ru/subject/lesson/3852/start/199119/

58

OCHOBHEIE MCTO/Ibl PCHICHU A
HpparuOHAIIBHBIX HCPABCHCTB

59

OCHOBHBEIC MCTO/bI PCHICHU A
HppalruOHAIIBHBIX HCPABCHCTB

60

OCHOBHBEIC MCTO/IbI PCHICHU A
HppalluOHAIIBHBIX HCPABCHCTB

61

I'padmyeckue MeTOBI pelICHUS
UPpallMOHANIFHBIX YpaBHEHUN

62

I'padmyeckue METOBI pelICHUS
UPPALlMOHANIFHBIX YpaBHEHUN

https://ege.sdamgia.ru/

63

I'paduueckue MeTo bl peHIeHUs
IIOKa3aTeNbHBIX YPaBHEHUN

64

I'padmyeckue MeTOIBI peLICHUS
MOKa3aTeNIbHBIX HEPABEHCTB

65

I'padmyeckue METOBI pelICHUS
norapuMUYECKUX YpaBHEHUM

66

I'paduueckue MeTo bl peHIeHUs
JOTapu(MUIECKUX HEPAaBEHCTB

67

I'paduueckue MeTo bl perieHus
Jorapu(pMUYECKUX HEPABEHCTB

68

I'paduueckue MeTo b peeHus
NOKa3aTeIbHbIX U
jorapu(pMUYECKUX YpaBHEHUM

69

['padrueckrie METOBI pelICHUS
MOKa3aTebHBIX U

Jorapu(PMUUYECKUX YpaBHEHU I



https://ege.sdamgia.ru/

70

I'paduueckue meTomp! pemeHus
MOKa3aTeNbHBIX U
jorapu(pMIUYECKUX HEPABEHCTB

71

I'padmyeckue MeTobI pelieHus
MOKA3aTeIbHBIX U
Jorapu(MUIECKUX HEPABCHCTB

72

KoHnTponbHas pabora:
"UppanuoHaiabHbie,
IIOKa3aTeNlbHbIE U
norapupmMuiecKkrue HepaBeHCcTBa"

73

KommnekcHble yncna.
Anrebpanyeckas u
TPUTOHOMETPHUYECKasT (POPMBI
3aIIMCH KOMILJIEKCHOT'O YK Clia

https://resh.edu.ru/subject/lesson/4115/start/

74

KowmmexcHilie unca.
Anrebpandeckas u
TPUTOHOMETpUUECKast (POPMBI
3alMCH KOMILJIEKCHOI'O YHciia

https://resh.edu.ru/subject/lesson/6 120/start/38567/

75

Apudmernyeckue onepanuu ¢
KOMIUIEKCHBIMH YU CIIaMU

76

Apudmernyeckue onepanuu ¢
KOMIUIEKCHBIMH YU CJIaMHU

77

N300paxeHne KOMILIEKCHBIX
YHCell Ha KOOPAUHATHON
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4103/start/

78

N300pakeHne KOMILIEKCHBIX
YHCell Ha KOOPAUHATHON
IJIOCKOCTH



https://resh.edu.ru/subject/lesson/4115/start/
https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/4103/start/

®opmyna Myaspa. Kopau n-oit

79 https://resh.edu.ru/subject/lesson/4930/start/79039/
CTENEHU U3 KOMIUIEKCHOTO Yucia

20 ®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO Yucia
[IpumeHeHre KOMILIIEKCHBIX

81 qucen JUis pelieHus: GU3nIecKux
Y T€OMETPUYECKHX 3a7ad

) KonTponbhas pabora:
"KomruiekcHblie yncna”

83 HarypaiibHble U LieNbIe Ynciia

84 Harypansuble u nensie ynucia
[IpumeHenne npu3HakoB

85 JEJIMMOCTH LIEJIBIX YU CEI

26 [IpumeneHnne npu3HakoB
JIEJIMMOCTH 1IEJIIX YU CEIl
[Ipumenenne npu3HakoB

87 nenuMocTtH 1enbix yncen: HOJI
n HOK
[IpumMeHeHuEe pU3HAKOB

88 JenuMocTH 1enbix arncel: HOJI
n HOK
ITpuMeHeHne NpU3HAKOB

89 JNEIIUMOCTH IEIBIX YUCET:
OCTaTKH 110 MOJIYJIIO
IIprnmeHenne nNpu3HaKoB

90 JEJIMMOCTH LIEJIbIX YU CEIL:

OCTAaTKH I10 MOAYJITO



https://resh.edu.ru/subject/lesson/4930/start/79039/

91

[IpumeHenne npu3HakoB
JIEIIMMOCTH LIEJBIX YU CE:
anroput™ EBKInaa uid pemenus
3aJa4 B LEJIBIX YHACIIAX

92

KonTponrsHas padota: "Teopus
HeNbIX yucen"

93

CucreMa u COBOKYITHOCTh
ypaBHeHU . PaBHOCUITbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS

94

Cucrema U COBOKYIITHOCTb
ypaBHeHU. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS

95

OCHOBHBIE METO/IbI PEIICHUS
CHUCTEM U COBOKYITHOCTEM
palMOHAIBHBIX YPaBHEHUM

96

OcCHOBHBIE METOBI PEILIEHUS
CHUCTEM U COBOKYITHOCTEMN
UppaLMOHAJIBHBIX YPaBHECHUN

97

OcCHOBHbBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEMN
[IOKA3aTEJIbHBIX YPaBHEHU I

https://ege.sdamgia.ru/

98

OCHOBHBIE METO/IbI PEIICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeNbHbIX YPaBHEHUM

99

OcCHOBHBIE METO/IBI PEILIEHUS
CHCTEM M COBOKYITHOCTEH
jgorapu(pMUYECKUX YpaBHEHUM



https://ege.sdamgia.ru/

100

OCHOBHBIE€ METO/IbI PEIICHUS
CHUCTEM U COBOKYITHOCTEM
jorapu(pMUYECKUX YpaBHEHUM

101

[IpuMeHeHHE CUCTEM K PEILIEHUIO
MaTeMaTHYeCKUX 3aJad 1 3aj1a4
U3 pa3InuHbIX 00JacTel HAyKH U
pEATbHOM KU3HHU,
MHTEPIPETALUsI TOITYYEHHBIX
pE3yIbTaToOB

102

[IpuMeHeHre CUCTEM K PELICHHIO
MaTeMaTUYECKHX 3a/1a4 U 3aJa4
U3 pa3InuHbIX 00J1acTe HAYKH U
peanbHOU )KU3HHU,
MHTEPIIPETalNs MOJTYyYEeHHBIX
pe3ynabTaToB

103

IIpuMeHeHne HEpaBEHCTB K
PELICHUIO MAaTEMATHYECKUX
3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX
oOacTell HayKu U peabHOM
KU3HU, NHTEPIPETALNS
ITOJIYYEHHBIX PE3YJIbTaTOB

104

KonTtpomnsHas padoTta: "Cucremsl
pauuoHaIbHBIX,
HppanHOHAIBHBIX
MOKAa3aTeNbHbBIX U
Jorapu(PMUYECKUX ypaBHEHUN"

105

PanmonanbHbie ypaBHEHUS C
napaMeTpamu




PannonanpHble HEpAaBEHCTBA C

106
rapaMeTpamMmu
107 PanmoHanbHBIE CHCTEMEI C
rapaMmeTpamMmu
HppaumoHaibHble ypaBHEHUS
108 ’ https://ege.sdamgia.ru/
HEPABEHCTBA C IapaMeTpaMu
109 HppannoHaibHbIE CUCTEMBI C
rapaMmeTpamMmu
Iloka3aTenbHble ypaBHEHUS )
110 yp ’ https://ege.sdamgia.ru/
HEPABEHCTBA C l1apameTpaMu
11 Iloka3aTenbHbIE CHCTEMBI C
napameTpamu
112 Jlorapudpmudeckue ypaBHEHUS,
HEPABEHCTBA C l1apameTpaMu
Jlorapudmudueckue CUCTEMEI C )
113 pug https://ege.sdamgia.ru/
rapaMeTpamMmu
Tpuronomerpuyeckue .
114 https://ege.sdamgia.ru/
YpaBHEHUS C TapaMeTpaMHU
Tpuronomerpuueckue )
115 https://ege.sdamgia.ru/
HEpPABEHCTBA C IMapameTpamMu
116 TpUTrOHOMETPUUECKUE CUCTEMBI
C TTapaMeTpaMmu
ITocTpoenue u uccnenoBanue
117 MaTeMaTHYEeCKUX MOJAEIIeH

pEeaIbHBIX CUTYallMH ¢ TOMOILBIO
YPaBHEHUU € ITapaMeTpamMu



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

118

ITocTpoenue u uccneqoBaHue
MaTEMAaTUUYECKNUX MOJENIEN
pEaNbHBIX CUTYaALUIl C TOMOILBIO
CHUCTEM yPAaBHEHUH C
napaMmeTpamu

119

[TocTtpoenue n uccienoBanue
MaTeMaTUYECKUX MOJENEN
peaNbHBIX CUTYALUI C TOMOILBIO
CHCTEM ypaBHEHUM C
napaMmeTpamu

120

KonTpomnsHas padota: "3amaun ¢
napamerpamu”

121

[ToBTOpenue, 0600IICHME,
cUCTeEMaTu3alus 3HaHUH:
"YpaBHeHus"

https://ege.sdamgia.ru/

122

[ToBTOpeHue, 0600mIEHNE,
CHCTeMaTU3aI[ 1Sl 3HAHUMH:
"YpaBuenus"

123

[ToBTOpenue, 06001ICHNE,
CHCTEMATH3AIAS SHAHUMN:
"VpaBuenus. CHCTEMBI
ypaBHEeHUH"

https://ege.sdamgia.ru/

124

[ToBTOpeHue, oboOIICHNE,
cUCTEeMaTH3aIMs 3HAHUM
"HepaBencTna"

125

[ToBTOpeHmE, 0600IICHNE,
CHUCTEMAaTH3aI[Hs 3HAHHIA:
"HepaBencTtna"



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

126

[ToBTOpeHue, oboOIIEHNE,
CUCTEMAaTHU3aIlUs 3HAHUM:
"HepaBencrtpa"

127

[ToBTOpenue, 0600IICHNE,
CHCTEMAaTH3aI N 3HAaHU I :
"IIpousBoaHas u eé

npuMeHeHue"

https://ege.sdamgia.ru/

128

[ToBTOpenue, 0600ICHME,
cuCTEeMaTH3aIus 3HAHUM
"ITponsBonHas u eé
npumeHenue"

129

[ToBTOpEeHue, 06001ICHNE,
CHCTEeMaTH3allus 3HAHWI
"IIpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpeHue, 0600mIEHNE,
CUCTEMAaTHU3aIUs 3HAHUM:
"MaTerpan u ero npumMeHenue"

131

[ToBTOpenue, 06001ICHNE,
CHCTEMATH3AIAS SHAHUMN:
"OyHKIIIN"

132

[ToBTOpenue, 0600IICHME,
cUCTeEMaTu3alus 3HaHUH:
"Oynkiun"

133

[ToBTOpenue, oboOIICHNUE,
cHCTEeMaTH3aIMs 3HAHUH
"OyHkiun"

134

WroroBas KOHTpOJBbHASA paboTa



https://ege.sdamgia.ru/

135

Wrorosas koHTposibHAsA paboTa

136

[ToBTOpenue, 0600IICHME,
cucTeMaTu3alus 3HaHu

OBLIEE KOJIMYECTBO YACOB I10
[MTPOIT'PAMME

136

10




IMMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU ITPOT'PAMMBI

10 KJIACC

Koa
MPoBepPAEMOro
pe3yJjabTara

HpOBepﬂeMble NpeaAMETHLIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOI1
06pa30B3TeJ’[LHOﬁ MnmporpaMmmal CpeIHEro 0611161"0 06pa3OBaHI/Iﬂ

1

Yucia ¥ BEIYUCIEHU S

1.1

OnepupoBaTh MOHATHUSMHU: PALMOHAIBHOE M JICMCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHASL APOOb, TPOLEHTHI

1.2

BreimonHaTe apI/I(l)MCTI/I"IeCKI/Ie onepanuun C paduOHAIIBHBIMHU U
}IefICTBHTeHBHBIMH YuCJIaMH

1.3

BremonHATE HpI/I6J'II/I}KéHHBI€ BBIYUCIICHU A, HCIIOJBb3YA IMpaBHJja
OKpPYTJICHUA, ACJIaThb NPUKUAKY U OOCHKY pE3yJibTaTa BEIUMCIICHUH

1.4

OnepupoBaTh MOHATUAMU: CTEIEHD C LEIBIM ITOKA3aTeNeM, CTaHIApTHAs
¢dopma 3anmucu JEMCTBUTEIBHOIO YMCIA, KOPEHb HATYpaJIbHON CTENEHH;
UCIOJIb30BaTh MOAXOIANIYI0 (HOPMY 3alUCH ACHCTBUTENBHBIX YUCEN IS
pelIeHs TPaKTUYECKUX 3a4a4 U NPEACTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUAMU: CHUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO
yIJla; WUCHOJIb30BaTh 3allKMCh IPOU3BOJIBHOTO yria depe3 oOpaTHbIe
TPUTOHOMETpUUYECKHE (PYHKIIUU

YpaBHEHUS 1 HEPABEHCTBA

2.1

OmnepupoBaTh MOHATUSAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, IIEJIOE,
panroHaNBHOE, HppaMOHAIIBHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE

2.2

BrinonaasaTs npeodpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BrinonHsATe npeoOpa3oBaHus LENbIX, PAllMOHAIBHBIX U HPPALlMOHAIBHBIX
BBID&KEHUM M pellaTb OCHOBHBIE THUIIBI IEJIBIX, PALUOHAIBHBIX H
VPPallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB

24

HpI/IMCHSITL YpaBHCHUA U HCPABCHCTBA I PCHICHUA MATCMATUYCCKUX
3aaa4 U 3aJla4 U3 pa3IndHbIX obOnacTei HAYKU U peaanoﬁ KHN3HH

2.5

MO,I[GHHpOBaTL PCAJIbHBIC CUTyallUU Ha A3BIKC aﬂre6pbl, COCTaBJIAThb
BBIpAXXCHU S, YPaBHCHHU A, HCPABCHCTBA 110 YCIIOBUIO 3aJa4H, UCCIICA0OBATH
IMOCTPOCHHBIC MOACIN C UCIIOJIL30BAHUCM allliapara aJIFC6pBI

DOyHKIUN U TpaduKu




OmnepupoBaTh MOHATUSAMH: PYHKITHS, CIIOCOOBI 3aqaHus PyHKIINH, 00JIaCcTh

3.1 ONpeseeHNUsT M MHOXECTBO 3HAaYeHMH (QyHKuMH, rpadguk QyHKUIHH,
B3aMMHO 0OpaTHbIE (YHKITUU
) OnepupoBaTb MOHATUSMHU: YETHOCTb M HEYETHOCTh (PYHKLMH, HYJH
3 (GYHKIHUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBarh rpaduku GyHKITANA 1715 peICHUs] YPaBHCHU N
34 Crpoute u uuTarh rpaduku JIUHEHHON (YHKIUU, KBaApPaTUYHOM
' (GyHKLIMY, cTeeHHON (DYHKIMU C L1eJIbIM II0Ka3aTeneM
Hcnonp3oBarh rpadpuku (QyHKUMH Ui HCCIEAOBAHUSA IPOLECCOB U
3aBUCUMOCTEH MpU pEIeHUU 3a1a4 M3 JIPYruX y4eOHBbIX IPEIMETOB U
33 peaqbHOM JKU3HHU, BBIpOXKaTh (QOPMYyJaMH  3aBUCHMOCTH  MEXIY
BEJIMYNHAMU
4 Hauana maremaTndeckoro aHaausa
41 OnepupoBaTh MOHATHSAMH: I[OCIENOBATENBbHOCTb, apuMeTHUecKas H
) reoMeTpuiecKas Iporpeccuu
OnepupoBaTb MOHATUAMU: OECKOHEUHO YObIBalOIlas TeOMETpUYECKas
4.2 mporpeccusi, CcymMMa OECKOHEYHO yOBIBAIOIIEH TreoMeTpudecKoin
POIrpeccuu
4.3 3agaBaTh NOCIEI0BATEIbHOCTH Pa3IMUYHBIMU CIIOCOOAMU
44 Hcnonp30Barh CBOMCTBA ITOCIENOBATEIBHOCTEN M IPOTPECCUM  JUIS
peleHtsl peabHbIX 337a4 MPHUKIIaJHOTO XapakTepa
5 MHoXxecTBa U JI0OTHKA
5.1 OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMHU HAJ MHOXKECTBAMU
Hcnonb30BaTh TEOPETHMKO-MHOXKECTBEHHBIN ammapaTr JUlsl OMHCaHUs
5.2 peabHBIX MPOIIECCOB U SBJICHUH, TPH PEIICHUH 3374 U3 APYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb NOHATUSAMHU:  ONpPEICIIEHHE, TEOpEMa,  CIEICTBHUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon
IIpoBepsiemble npegMeTHbIE Pe3y/IbTaThbl OCBOCHHSI OCHOBHOI
NPOBEPsIeMOro .
I o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero oouero oopa3oBaHus
1 Yucia u BRIYUCICHUS
OnepupoBaTh NOHATHSAMHU: HaTypalbHOE, LIE€JIO€ YHUCIO; HCIOJIb30BATH
1.1 IPU3HAKU JIEIMMOCTH LIENbIX YHCEll, Pa3IokKEeHHE 4Hucila Ha IPOCThbIe
MHOXKUTEJH JJIs pELICHUS 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHb C PALlMOHAJIBHBIM I1OKa3aTeIeM




1.3

OnepupoBaTh MOHATHAMU: JOTapu (M dncia, TecCITHYHBIC U HaTypaJbHbIC
Jorapudmsl

YpaBHEHUS U HEPABEHCTBA

2.1

[IpuMeHSTh CBOWCTBA CTEMEHW JUIS TNPEOOpa30BaHUS BBIPAKCHUH,
OIIEPUPOBATh IOHATUAMU: II0KA3aTEIbHOC YPABHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHUI U HEPABCHCTB

2.2

BreinmonHATe nmpeoOpa3zoBaHMs BBIPAKEHUH, COAEPKAIIUX JOrapudMbl;
OIepUpPOBATh MOHATUAMU: JIOTapU(PMUUYECKOE YPABHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPaBHEHUN U HEPABEHCTB

23

HaxomuTe perienus npocTelimx TPUroHOMETPUIECKUX HEPaBEHCTB

24

OnepupoBaTh HOHATUSIMH: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ pelIeHu¢;
UCIIONIb30BAaTh  CHCTEMY  JIMHEHHBIX YpaBHEHHMM s peleHus
MPaKTUUYECKUX 33134

2.5

HaxomuTe  pemeHus OpOCTEHIIMX CHCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUM U HEPABEHCTB

2.6

MopenupoBaTh peanbHble CHUTYallUM Ha S3bIKE alreOpbl, COCTaBJIATbH
BBIPAXXCHUSI, YPAaBHCHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3a/ayH,
U CCIIeI0BaTh IOCTPOSHHBIE MOJIENU C MUCIIOIb30BaHUEM allapara ajnreopbl

OyHKIUU U TpaduKu

3.1

OnepupoBaTh TOHATUAMH: TepuoAnYecKas QYHKIUS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (YyHKIIMH, HauOobliee U
HauMeHblllee 3HaueHus1 PyHKIUU Ha MPOMEXKYTKE; UCII0JIb30BaTh UX JUIS
uccleioBanus GyHKIINH, 3aJaHHOU T'padhuKoM

3.2

OnepupoBaTh MOHITUSIMU: TpapUKU TOKA3aTeNbHOI, JIorapupMUUEcKon 1
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh WX Ha KOOPAMHATHON
IIJIOCKOCTHU U UCIIO0NIb30BATh JJIs PELICHUS YPABHEHU U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpauKd  JIMHEHHBIX
YPaBHEHUN M MCIOIB30BAaTh HUX M PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHU U

3.4

Hcnonb3oBarh rpaduku (GyHKIUA [ HMCCIEAOBAHHUS MPOIECCOB H
3aBUCHUMOCTEN U3 APYTUX YUYCOHBIX JUCIUTIINH

Hauana MaTeMaTH4yecKOro aHaian3a

4.1

OnepupoBaTb MOHATUAMH: HeENpepblBHAs (YHKIUSA, IPOU3BOJHAS
(GYHKIMHU; UCIOJIb30BATh I'€OMETPUYECKMM U  (Qu3HuecKuil cMbICT
IIPOM3BOJHOMN JUUIs pEeLICHU s 3a1a4

4.2

HaxomuTe  mpou3BOAHBIE AJIEMEHTApHBIX  (PYHKIUH, BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKITUI

43

Hcnonb3oBarh MPOU3BOAHYIO Uil  HUCCIENOBaHUA (PYyHKIMU Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATH PE3YJIbTaThl UCCIEIOBAHUS K
MOCTPOEHUIO I'parKOB




Hcnonp30BaTh MPOU3BOAHYIO JJId HAXOXIACHHUA HAWJIIYUIICTO PCUICHUSA B

44 MPUKIAJHBIX, B TOM YHCIIE€ COLUAIBHO-)KOHOMUYECKUX, 3a1a4ax

45 OmnepupoBaTh MOHSTUSIMU: TEPBOOOpa3Hass M WHTETPAT, IOHUMATh
’ reoMeTpUYecKHil M GU3NYECKU CMBICI UHTErpajia

46 HaxomuTe mepBooOpa3Hble dJIEMEHTapHBIX (PYHKIUN, BBIYUCIATH
' uHTErpai no ¢opmyie Herotona — JleliOuuia

47 Pemate npukiagHble 3a1a41, B TOM YHUCIIE€ COI[MATIBHO-IKOHOMHYECKOTO U

(1)I/I3I/I‘IGCKOFO XapakTepa, CpeaAcTBaMud MaTEMATHYCCKOI'O aHajin3a




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

ITpoBepsieMblii 3JIeMEHT COJIePKAHMS

Kon
1 Yucna v BeIUKCICHUSA
Panmonaneuble umcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOLEHTHI,
OecKOHEUHblE  TMepuoAuYecKHe  Jpobdu.  Apudmerndyeckue  omepanuu ¢
1.1 | panuoHaJBbHBIMU YKCIaMHU, TPeoOpa3oBaHUs YMCIOBBIX BhIpakeHUHU. [IpumMeHeHune
npoOeil ¥ MPOLEHTOB AJIs PELIeHUs] MPUKIAJHBIX 337ad U3 Pa3IUYHBIX OTpaciel
3HAHUW U PEATIbHOM KU3HU
JlelictBuTenbHble  yKciaa.  PanuoHanbHble M UppalMOHAIbHBIE  YHCIA.
1.2 | Apudmernueckue omnepauuu ¢ JAEHCTBUTENbHBIMH yuciaaMu. [IpubanxEéHHble
BBIYMCIICHHU S, IPAaBUJIa OKPYIJIEHUS], IPUKHUAKA U OLIEHKA pe3yJIbTaTa BIUMCICHUN
Crenens ¢ uenbiM mokazateneMm. CraHmaptHas (opma 3amucH ACHCTBUTEIBHOIO
1.3 | uucna. Mcnonp3oBanue noaxonsmei (GpopMbl 3amucH ASHCTBUTENBHBIX YHCEN UL
peLIeHUs] MPaKTHYECKUX 3a/1ad ¥ MPEACTaBICHHS JaHHBIX
L4 Apudmernyecknil KOpeHb HaTypajlbHOU cTeneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HaTypaJbHOH CTENEHU
15 CuHyCc, KOCMHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOT0 apryMEHTa
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 ToxxaecTBa U TOXKIAECTBEHHbIE TPEOOPA30BaAHUS
29 [IpeobpazoBanme TPUTOHOMETPUYECKUX BBIPAXKECHUM. OcHoBHBIE
' TPUTOHOMETpUYECKHE (POPMYJIbI
73 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meroa
WHTEPBAJIOB
2.4 | Pemenue nensix U JpoOHO-pAIIIOHATBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppaniMOHaILHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPUYECKUX YPABHEHUHN
27 [TpumeHeHre ypaBHEHUH 1 HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3aJau U 3a/1a4
' U3 pa3InuHbIX 00J1acTel HAyKHU U pealbHOM KU3HU
3 OyHKIIUH U TpaduKu
31 OyHnkius, cnocoOwbl 3amanus QyHkuuu. I'paduk ¢ynkuuu. BzaumHo obparHble
' GyHKIIIH
39 OO6nactp ompenesneHuss M MHOXECTBO 3HaueHUH QyHkuuu. Hynm ¢yHKum.

[TpoMexyTKu 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIINU




33 CrenenHas GyHKIHS C HATYpaJIbHBIM U I[EJIBIM MTOoKa3zaTeneM. E€ cBoiicTBa 1 rpaduk.
' CaoiicTBa U TpadK KOpHS n-0i CTEeHH
34 TpuronoMerpudeckass OKpYKHOCTb, OMpPEACICHIUE TPUTOHOMETPUICCKUX (YHKIHIA
' YHUCJIOBOTO apryMeHTa
4 Hauana matemaTtnyeckoro ananusa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TOCTENOBATEIbHOCTEH. MOHOTOHHBIC
' IIOCJIEI0BATEIBbHOCTU
Apudmernyeckas M TeOMETpUYEcKas mporpeccud. beckoHeuHo yObIBaromias
49 reomerpuyeckas mnporpeccus. Cymma OecKOHEUHO yObIBaroIiell IeoMeTpUYECKOM
nporpeccun. Popmyna CIOXKHBIX HPOLEHTOB. lcmonp3oBaHue Mporpeccuu uist
pelIeHUsl pealbHbIX 3ajau MPUKIAJIHOTO XapaKkTepa
5 MHoecTBa U JIOTUKA
MHoxecTBO, omepanuud Haja MHOXecTBamMu. Jluarpammbl Oiinepa — BeHHa
5.1 [IpuMeHeHrEe TEOpEeTUKO-MHOKECTBEHHOIO armapara [js ONMCaHUs pPeaTbHbIX
MPOLIECCOB U SBIICHUM, IPU PELICHUH 3a7a4 U3 APYTUX yIeOHBIX TPEIMETOB
5.2 Onpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
1 Yucna u BEIYUCIICHUS
1.1 Harypanbubie u nensie yncna. [Ipu3Haku 1enMMoCcTH HEenbIX YK CeN
1.2 CreneHb ¢ pallMOHAJIBHBIM NTOKa3areneM. CBONCTBA CTENEHU
1.3 Jlorapudm uncna. JlecsTuuHbIC U HATYPAIbHBIE JIOTAPUPMBI
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BEIpAKEHUM, COASPIKAITUX JIOTAPH (MBI
27 [IpeoOpazoBaHme BhIpaXEHUMN, COAEPIKAIINX CTETICHH C PAlliOHAIBHBIM
' mokasaresem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 ITokazarenbHbIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapupmuyeckue ypaBHEeHHS U HEPAaBEHCTBA
26 Cucrembl JMHENHBIX YpaBHEHUW. PelleHnme NpUKIaAHBIX 337a4 C [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUM
2.7 CucreMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPaBHEHUN U HEPABEHCTB
73 [IpumeHneHue ypaBHEHHH, CHCTEM U HEPABEHCTB K PELICHU IO MaTEMaTHYECKUX 3a/1a4
' U 3aJ1a4 U3 paslInyHbIX 00JacTell HayKU U pealbHOM KU3HU
3 OyHKIIUH U TpapuKh




@Oynkmus. Ilepuonmyeckne QyHkuuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIIHH.

3.1 MakcumyMbl U1 MUHUMYMBI (GyHKIUU. HanGosblliee ¥ HauMeHbllIee 3HAUYEHUE
(GYHKIIMY Ha TPOMEXKYTKE

3.2 Tpuronomerpuveckue GyHKIIUH, KX CBOMCTBA U TpaduKu

33 [TokazaTtenbHas U orapupmuueckas GyHKIUU, UX CBOMCTBA U rpaduku

34 Hcnonp3zoBanue rpagukoB GYHKITUH IS pEIICHNS ypaBHEHUN U IMHEHHBIX CUCTEM
Hcnonp3zoBanue rpadukoB (QYHKUMH Ul HMCCIENOBAaHUSA IPOLECCOB U

3.5 3aBUCUMOCTEH, KOTOpbIE€ BO3HMKAIOT IPU PEUICHUM 3a/1ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEalbHON KU3HU

4 Hauana maTemaTuueckoro anainsa

4.1 HenpepsiBHbie GyHKIINU. MeTO HHTEPBAJIOB /ISl PEILICHHS] HEPABEHCTB

4.2 [IpouzBoanas pynkuuu. ['eomerpuyeckuit u Gu3nUecKuii CMbICI MPOU3BOTHOM

43 [IpousBoanbie dnemMeHTapHBIX (GyHKIUN. DOpMyIBl HAXOXKIEHUS TPOM3BOTHON

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DyHKIINI

[IpumeHeHne NPOU3BOMHOM K HCCIEIOBAaHUIO (PYHKLIMH HAa MOHOTOHHOCTh U

4.4 sKcTpeMyMbl. Haxoxxnenre HanOoIIbIIero 1 HAaMMEHBIIero 3HaYeHHs (YHKITUU Ha
OTpe3Ke
[IpuMeHeHre TpOU3BOIHOM /111 HAX0XK/IEHU I HAUJTyYIIET0 PELIEHUS B IPUKIIaIHbIX

4.5 3a7a4ax, ISl OHpelesieHUuss CKOPOCTH Ipolecca, 3aJaHHOro (opMmysol umm
rpaduKoM

4.6 ITepBoobpasnas. Tabnuua nepBooOpa3HbIX

47 WuTerpai, ero reoMeTpu4eckuii 1 GU3N4eCKuii CMbICI. Brruucienne nuTerpana no

dopmyne HetoTona — JleliOnuma




HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHO
IMPOTPAMMBI CPEJHEI'O OBHIETI'O OGPA30BAHUA

Kon
NMpoBePsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHNUA K MPEeIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 0o1ero
oOpa3oBaHust

Bragenne meromamu OKa3aTeNbCTB, AITOPUTMAMHU PEUICHUS 3371a4;
yMmeHue (OpMyITHpPOBaTh W ONEPUPOBATH MOHATHSAMU: OIpENEIICHHE,
aKcuoMa, Teopema, CIEJCTBHE, CBOICTBO, MpPHU3HAK, J0KA3aTEIbCTBO,
paBHOCUIIBHBIE (POPMYITMPOBKH; TPUMEHATh UX; yMEHUE (POPMYyITHPOBATH
oOpaTHOE ¥ TPOTHBOIIOJIOKHOE yYTBEP)KACHUE, MTPUBOIAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BATh METOJ] MaTeMaTHYeCKOW WHIYKIIHH;
MPOBOAMTH JIOKA3aTEIbHbIC PacCy’KICHUS TP PEILICHUH 33/1a4, OLICHUBATh
JOTUYECKYI0 TIPAaBHIBHOCTh PACCYyKICHHH; YMEHHE OIEepUpOBATh
HNOHSATHSMHU: MHOXECTBO, MTOJMHOKECTBO, OTIEPAllMU HAJl MHOXKECTBAMU;
YMEHUE HCIIONb30BaTh TEOPETHKO-MHOKECTBEHHBIM —ammapar  ajis
OTHMCAaHUA PEATBHBIX TPOIIECCOB U SBJICHUI M MPHU PEHICHUH 33134, B TOM
qHCIIe U3 IPYTUX y4eOHBIX TPEIMETOB; YMEHHE OIIEpPHPOBATh HOHATHSMHU:
rpad, cBsA3HBIN rpad, AepeBo, UK, Ipad Ha IIIOCKOCTH; yMEHHE 331aBaTh
U ONHCHIBATH Ipadbl pa3IuYHBIMU CIOCOOAMU; MCIIOB30BATh Tpadbl IpU

peIIeHnn 3a1a4

YMeHre omepupoBaTh MOHITHUAMH: HATypAIBHOE YHCIO, IIEJI0e YHUCIIO,
CTEIeHb C IEJIBIM IT0Ka3aTeeM, KOPEeHb HaTypallbHOU CTEIIEHH, CTENIEHb C
palrOHAaIBHBIM ITOKA3aTeNIeM, CTEIICHb C JICHCTBUTEILHBIM [TOKA3aTEIIeM,
norapudm ymcna, CHHYC, KOCHHYC M TaHTEHC MPOHM3BOJILHOTO YHCIA,
OCTaTOK IO MOJIYJII0, PalMOHAIFHOE YWCIIO0, WPPAIlMOHAIBHOE YHUCIIO,
MHOJKECTBA HATYpPalbHBIX, IIEIBIX, pPalMOHAIBHBIX, ICHCTBUTEIBHBIX
qrCell; yMEHHE UCTI0JIb30BaTh MPU3HAKH IETMMOCTH, HAUMEHbBIIHN I 001U i
JCeNUTeNh W HaWMEHbIee oOInee KpaTHOE, alropuT™M EBKiImma mpu
pEIICHUH 3a/1a4; 3HaKOMCTBO C Pa3TUYHBIMU TTO3UIIIOHHBIMHU CHCTEMaMU
CUMCIICHUS; yMEHHE  BBINOJIHATH  BBIUMCICHUE  3HAYEHUH U
npeoO0pa3oBaHMsl BBIPAKEHUM CO CTCNCHSAMH U Jiorapudmamu,
npeodpazoBaHus JIpOOHO-pAallMOHANBHBIX ~ BBIPAXCHUW;  yMECHHUE

ONCprupoOBaTL IMOHATUAMMU! IoCIaca0BaTCIIbHOCTD, apI/I(i)MeTI/I‘ICCKaH




Iporpeccusi, reoMeTpuueckas Mporpeccus, OECKOHEYHO YyObIBarolas
reoMeTpuyecKasi Mporpeccus; yMeHUe 3aJaBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX (OpPMYI; YMEHUE OMEPUPOBATH
MOHSTUSMHU: KOMILIEKCHOE YMCIIO, COMPSDKEHHBIE KOMIUJIEKCHBIE YHMCIIA,
MOJAYJIb U apTYMEHT KOMIIJIEKCHOTO YK cIia, (popma 3amucl KOMIIEKCHBIX
qrcel (TeoMeTpruuecKas, TPUrOHOMETpHYECKasi U anredpanyeckas); yMeThb
MPOU3BOAUTH ApUPMETUUECKUE ACUCTBUS C KOMIUIEKCHBIMH YHWCIIAMH;
MPUBOJAUTH TPUMEPHI UCITOIB30BAHMS KOMIIEKCHBIX YU CEIT; OTIEPUPOBATH
MOHATUSIMM: MaTpuua 2X2 u  3%3, onpeaenuTelb MaTPHULbL,

FCOMeTpI/I"IeCKI/Iﬁ CMBICJI OITPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMH: PalMOHAIBHbIEC, UPPALMOHAIBHBIE,
MOKa3aTebHbIE, CTENEHHBIE, JIOTapu(PMUUECKUE, TPUTOHOMETPUUECKHE
ypaBHEHUsS M HEpPAaBEHCTBA, HMX CHCTEMbl; yMEHHE ONEpUpPOBATH
MOHATHSAMH: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YpPaBHEHMH U HEPABEHCTB, PAaBHOCHJIBHOCTh
YpaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YypaBHEHUS,
HEpPAaBEHCTBA U CHCTEMBI C IOMOILIBIO Pa3IMYHBIX MPUEMOB; pELIATh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C MapaMeTpoM; HPUMEHSITH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUISl PELICHUS MaTEMATHUUYECKUX

3a7layu U 3a/1a4 U3 pa3IM4HbIX 00JIacTell HAyKu U peabHON KU3HU

YMeHue omnepupoBaTh MOHSATUSIMHU: (QYHKIHS, YETHOCTh (QYyHKIHH,
HNEPUOINYHOCTh (YHKIHH, OTPAHMYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (QyHKIINH, HanOOJbIIee M HaMMEHbILee 3HAYCHUS
(bYHKIIMHY Ha IPOMEXKYTKE, HempepbIBHas (PYHKIMS, ACHMITOTHI rpaduka
(byHKIINY, TIepBasi ¥ BTOpasi MPOU3BOHAS (PYHKIIHH, T€OMETPUUICCKII 1
¢du3MUECKHii CMBICI TIPOW3BOAHOM, IepBOOOpa3Has, OIpeNCIEHHBIH
MHTErpajl; yMEHHE HaXOJIUTh aCUMITOTHI rpaduka (yHKIUU; YMEHHE
BBIYHCIIATh MPOU3BOJHBIE CYMMBI, TPOM3BEACHHUSA, YAaCTHOTO H
KOMITO3UINY (YHKINH, HAXOIUTh YpaBHEHHE KacaTeIbHON K I'paduKy
(GYHKIMU; yMEHUE HAaXOIUTh NPOHM3BOJHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIIONb30BaTh MPOM3BOAHYIO JUIS HCCIEAOBAHUSA (PYHKIHH,
HaXOJWTh HauOOJNbIIME W HAaUMEHBIINE 3HAaueHUs (YHKIUN; CTPOUTH
rpadKi MHOTOYJICHOB C HMCIIOJIB30BAHMEM allapara MaTeMaTH4eCKOTro
aHalu3a; MPUMEHSATh MPOU3BOJAHYIO IS HAXOXKICHHUS HAMIY4IIero
pelieHns] B NPUKIAAHBIX, B TOM YHCIE COLUAIbHO-I)KOHOMHUYECKHX U

(U3HYECKUX 3a7]a4ax; HaXOJAUTh IO U 00BEMBI (PUTYP C TTOMOIIIBIO




HHTCIrpaia;, IpUBOIUTE MPUMEPLI MATCMATHUYCCKOTO MOACIMPOBAHHA C

MOMOIIBIO MU PEpEeHITNATBEHBIX YPaBHEHU I

YMeHue onepupoBaTh NOHATUIMU: TpaduK PyHKIMU, 0OpaTHas QyHKIIHS,
KOMNO3ULMS (YHKIUHN, JUHEHHas (YHKIUs, KBaJpaTuyHas (QyHKIIHS,
pauvoHanbHas (YHKIHS, CTENeHHas (QYHKIHS, TPUTOHOMETPUYECKHE
¢byHKIMH, 00OpaTHbIE TPUTOHOMETpUUYEeCKHe (HYHKIMHU, TOKa3aTeNbHAs U
norapudmudeckas (yHKIIUH; YMEHHE CTPOUTHh T'padUKH H3YYEHHBIX
GyHKIMH,  BBIIONHATH  IpeoOpa3oBaHus  rpagukoB  (QyHKIUH,
MCIOJIB30BaTh I'PpadUKU I U3yYEHUs] MPOIECCOB U 3aBHCUMOCTEH, IIpU
pelIeHnH 33/1a4 U3 JAPYTUX YYeOHBIX MPEIMETOB M 3a/ad U3 PEaNbHOM
KM3HU; BBIpAXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY BEIUYUHAMM;
MCIIOJIB30BAaTh CBOMCTBA U TpaduKu (YHKIHI ISl pelIeHUs] YpaBHEHHH,
HEPaBEHCTB M 3aJad C TMapamMeTpaMu; M300pakaTh Ha KOOpPJMHATHOU

MJIOCKOCTU MHO>KECTBA PEIICHUN ypaBHEHUW, HEPABEHCTB U UX CHUCTEM

YMeHue pemaTth TEKCTOBBIE 33/a4M pa3HbIX THIOB (B TOM 4HCIE Ha
HPOLEHTHI, 10JI1 U YacTH, Ha ABM)KEHUE, padoTy, CTOUMOCTb TOBapoB U
yCIIyT, HAJOTH, 33/1a4i U3 00JIAaCTH YIPaBICHUS JIUYHBIMUA U CEMEHHBIMU
(¢rHaHCAaMM); COCTaBISTh BBIPAKEHUS, ypaBHEHHUS, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCIIOBHMIO 3aJa4yM, MCCIEAOBAaTh ITOIYYEHHOE PEIICHHE HU
OLIEHUBATh MPAaBJIONOAOOHOCTh pPE3YyIbTATOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyalUM Ha SI3bIKE MATEMATHKH; COCTABIISATH BBIPAKCHUS,
YPaBHEHU S, HEPABEHCTBA U X CUCTEMBI 10 YCIIOBUIO 3a/1a4U, UCCIIE0BATh
IOCTPOEHHBbIE MOJEIM C HCIOJB30BAaHUEM  ammapara  anreopsl,

UHTEPIIPETUPOBATH I10JyYEHHBIN PE3YJIbTAT

YMeHne onepupoBath MOHATUSIMU: cpeiHee apudMeTndeckoe, MeaAnana,
HaI/I6OJIBIHe€ U HAUMCHBIICC 3HAUYCHU A, pasMax, zmcnepcnsl, CTaHl[apTHOe
OTKJIOHEHHE YHCJIOBOTO HA0Opa; YMEHHE M3BJICKATh, HHTEPIPETUPOBATH
WHGOPMAIIHIO, TPEJICTABIICHHYIO B Ta0IMIIaX, HA AHArpaMMax, rpadukax,
OTPAKAOLIYH0 CBOMCTBA PEAIBHBIX MPOLIECCOB U SIBJICHUM; IPEACTABIIATD
WHPOPMALIMI0O C TIOMOIIBIO TaONMWIT W JAWArpaMM; HCCIEI0BATh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM rpaduyuecKux
METOJIOB M JIEKTPOHHBIX CPEACTB; rpapuecKu UCCIeIOBATh COBMECTHBIE

Ha0JII0/IEH Ul C TOMOILBIO AUarpaMM pacCeMBaHUS U IMHEHHOMN perpeccun

YMeHue onepupoBarh IOHATUSAMM: CIy4YaWHBIM ONBIT U CIy4alHOE

COOBITHE, BEPOSITHOCTh CIY4YailHOrO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpaUUECKUX METOOB; MPUMEHSTh
(GopMyJIbl CIIOKEHUS U YMHOXEHHsI BEPOSTHOCTEH, (OpMyIy IOJIHON
BeposATHOCTH, popmyiny bepHysuin, komOuHaTOpHBIE GaKTHl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTH pEANbHBIX COOBITHIl; yMEHUE OIEepupOBaTh
MOHATUAMM: ClydaiiHas BEJIWYUHA, pacHpeiesieHHe BEPOATHOCTEH,
MaTEMAaTUYECKOE OXXHMAAHHUE, OUCHEPCHS M CTaHIApPTHOE OTKJIOHEHHE
ClyyailHOW BENMYMHBI, (YHKUMHM paclIpeieieHUss M  IUIOTHOCTU
PaBHOMEPHOTI 0, [TI0KA3aTENIBHOT 0 U HOPMAJIBHOI'O PACIIPEIEICHUN; YMEHUE
U CII0JIb30BATh CBOMCTBA U3YYEHHBIX PACIIPEIECIICHUM IS pEIICHUs 3aa4;
3HAaKOMCTBO C MOHATUSIMU: 3aKOH OOJIBIINX YHCEJI, METO/bI BHIOOPOUHBIX
UCCIICOBAaHNM; yMEHUE IPUBOAUTH IIPUMEPHI IIPOSBICHHUS 3aKOHA
OONBIIMX YHCEN B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YUCIO COYETAHUM,
YHUCIIO TEepecTaHOBOK; OuHOM HplOTOHA; yMEeHHE TPHUMEHATh
KOMOMHATOpHBIE PAKThl U PACCYKICHUS JUISl pELIEHUS 3a]a4; OllEHUBATh
BEPOSATHOCTH PEAIbHBIX COOBITHI; COCTABIIATh BEPOATHOCTHYIO MOJIENb U

UHTEPIIPETUPOBATH I10JyYEHHBIN PE3YJIbTAT

YMeHue onepupoBarh IMOHATHSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YTJa, IJIOCKUU YT o, ABYT PAaHHbII
YroJ, TpEXTPaHHBIN YToJ, CKPEIMBAIOIIMECS TPAMbIE, TAPAIIIETbHOCTD U
MEePIEHAUKYISPHOCTD MPSAMBIX M IUIOCKOCTEH, YroJl MEXAY HPSMbIMH,
Yroa MEXAy NOpsMOM M IUJIOCKOCTBIO, YrOJd MEXAY MJIOCKOCTAMH,
paccTossHuE OT TOYKM A0 IJIOCKOCTH, PAaCCTOSHUE MEXAY HPSAMBIMU,
pPacCTOsIHME MEXIY IUIOCKOCTAMH; YMEHHE MCIOJIb30BaTh MPU PEIICHUHU
3a7a4 U3y4eHHbIC (PAKThl U TEOPEMbI IIJIAHUMETPUH; YMEHUE OIICHUBATh
pa3Mepbl  OOBEKTOB OKPYKAIOIIEr0 MHPA; CTPOUTh MATEMaTHUYECKHE
MOJENN C IMOMOUIBI0 TE€OMETPUYECKUX MOHATUN W BEJIWYHMH, PENIaTh

CBA3AHHBIC C HUMH ITPAKTUYCCKHUC 3a/1a4n
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YMeHue onepupoBaTh MOHATHSAMU: TUIOMAAL (GUTYPBI, 00BEM (GHUTYPHI,
MHOTOTPaHHUK, MPAaBUIBHBIH MHOTOTPAHHHK, CEYEHUE MHOT'OTPAHHHKA,
Ky0, mapaienenurnen, Npu3Ma, NupaMuna, (Gurypa M MOBEPXHOCTh
BpallleHUs], TUJIUHAP, KOHYC, Imap, cdepa, miomanb cepsl, MIONaab
MOBEPXHOCTH MHUPAMHJIbI, MPU3MBI, KOHyca, HUJIMHApa, 00BEM Kyoa,
IPSMOYTOJBHOTO Tapajuielenuneaa, MUPaMUJbl, MPU3MbI, TUIUHIPA,
KOHYyCa, Iapa, pa3BEépTKa MOBEPXHOCTH, CEYCHHUS KOHYCa W IUIUHIIPA,

mapaui€jabHbIE OCH HJIHW OCHOBAaHHUIO, CCUYCHHUE Iapa, IIJIOCKOCTb,




Kacaromasics cepbl, LUWIMHApPA, KOHYCAa; YMEHUE CTPOUTh CEUYEHHE
MHOT'OIpaHHUKa, U300paxaTb MHOTOIPaHHUKH, QUTYPBI U [TOBEPXHOCTU
BpAILICHHUS, UX CEUEHUS, B TOM YHCJIE C TIOMOIIBIO 2JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTHh CBOWCTBA T€OMETPUUYECKUX (PUTYP, CAMOCTOSTEIBHO
(bopMyIupOBaTh OMPEEIECHHS N3y4aeMbIX (DUTYp, BBIABUTATh TUIIOTE3bI O
CBOICTBax M MpPHU3HAKAX TreoMeTpuueckux ¢Guryp, oOOCHOBBIBATH WJU
ONpOBEpPrarh HX; YMEHHE MPOBOAUTH Kiaccu(ukamuioo Quryp mo
pa3MyYHBIM IpPHU3HAKaM, BBINOJIHATH HEOOXOIMMBIE JIOMOJHUTEIbHBIE

IOCTPOCHUA
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YMeHue onepupoBaTh TOHATHUAMHU: JBWKEHHE B IPOCTPAHCTBE,
napajyieNbHbII MepeHoCc, CMHMMETPHS Ha IMJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, Mpeodpa3zoBaHue TOA00Us, TOMO0OHBIE (QUTYpBI; yMEHHE
pacrio3HaBaTh paBHBIC W MOAOOHBIE (HUTYpPHI, B TOM YHCIIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh T€OMETPUUECKHE OTHOIICHUSI TTPU
peLIeHnH 3ajay; HaXOJUTh T€OMETPUUYECKHE BEIWYUHBI (AJIMHA, YToll,
1013 b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U
U3 pealbHOW KHU3HU; YMEHHE BBIYHUCISATH MEOMETPUYECKHE BEIUYMHBI
(nmuHA, YroJs, IMIOmaAb, OOBEM, IIIOMIAAb IMOBEPXHOCTH), UCIONB3YS
U3y4eHHble (OPMYJBl U METO/bI, B TOM 4YHCJE: IUIOMIAAb MOBEPXHOCTH
MUPAMUIBI, TPU3MBI, KOHYCA, IIMJIMHIPA, THIOMAas chepbl; 00bEM Ky0a,
MPSMOYTOJBHOTO Mapajuieenunena, MUpPaMUIbl, MPU3MbL, TUIMHIPA,

KOHYcCa, [Iapa; yMEHHUE HaXOAUTh OTHOLIEHHE 00BEMOB MTOJJOOHBIX (pUTYp
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YMeHne onepupoBaTh NOHATUSIMU: IPSAMOYTOJIbHAS CUCTEMa KOOpAUHAT,
BEKTOpP, KOOPAMHATHI TOYKHU, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BECHUE BEKTOpa Ha 4YHCIO, pasjoKeHue BekTopa 1o Oasucy,
CKaJspHOE TPOM3BEACHHE, BEKTOPHOE TMPOM3BEICHUE, YIOJ MEXIy
BEKTOPaMH; YMEHUE MCIOIb30BAaTh BEKTOPHBINM U KOOPJAMHATHBIN METOJT
JUIsL pElIeHUsT TEOMETPUUYECKHX 3aJad U 3a7ad JPYrux y4eOHBIX

MPEIMETOB
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YMeHue BEIONpaTh MOAXOASIIUNA METO/T ISl PEIICHU s 3a/1a49H ; TOHUMaHUE
3HQUUMOCTH MaTEMaTUKU B HM3YYCHUU TPUPOJIHBIX M OOIIECTBEHHBIX
IPOLIECCOB W SIBJIECHUM; YMEHHE paCIlO3HABATH IIPOSBJIECHUE 3aKOHOB
MAaTeMaTUKHU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPBI MATEMATUYECKUX

OTKPBITUI POCCUUCKOW M MUPOBON MaTeMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EID
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
1 Uucna v BEIYUCIECHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku qenMMoCcTH HEenbIX YU Cel
12 Panmonaneabie uucna. OOBIKHOBEHHBIE W JACCATUYHBIC JAPOOU, TTPOILICHTHI,
' OECKOHEUYHBIE TIEPUOAUIECKUE IPOOH
Apudmernyeckuii KOpeHb HaTypajIbHOU cTeneHu. [leiicTBus ¢ apudmeTnyecKuMu
1.3 KOpHSIMU HaTypajIbHOUN CTENEHU
14 Crenenbp ¢ uensiM mnokaszareneM. CTeneHb C pPalMOHAIBHBIM IOKa3aTeseM.
' CBOiiCTBa CTENeHH
{5 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YUCJIOBOr0 apryMeHTa
1.6 Jlorapugwm uncna. [lecsaTuunbie U HATYpalbHbIE TOTapU (MBI
HeiictButenpHbple uncna. ApudMETHUYECKHE ONepalud ¢ JIeHCTBUTEIbHBIMU
1.7 yrucinaMu. [Ipubnux€HHbIE BBIYMCICHUS, MpaBUJIAa OKPYIJICHUS, MPUKUIKA U
OII€HKAa pe3yJbTaTa BEIYMCICHUN
1.8 [IpeobpazoBanue BeIpaKEHUM
1.9 KommnekcHsle uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u qpoOHO-paiOHATIbHBIC YPABHEHUS
2.2 WppanuoHanbHble ypaBHEHUS
2.3 TpuronoMerpuueckrue ypaBHEHU S
24 [TokazaTtenbHbIE U JTOTapU(PMUYECKIE YPAaBHEHHUS
2.5 [{enbie U qPOOHO-pAMOHATFHBIC HEPABEHCTBA
2.6 HppanuoHalbHbIE HEPABEHCTBA
2.7 [TokazarenbHble U JTorapuPMUUEcKre HEpaBEHCTBA
2.8 Tpuronomerpuueckrue HeEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPaBEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMHU
2.11 Marpuna cucremMsl JMHEHHBIX YpaBHEHUN. OnpenennTenb MaTpUIIbl
3 OyHKUMUH U TpadUKH




Oyuknus, crocoOsl 3aaanus GyHknuu. ['paduk Gynknuu. Bzanmao oOpaTHBIC

31 ¢byukuuu. YétHeie u HeuéTHbie GyHKIMU. [lepruoanueckue QyHKIum
OGnacte ompeneneHuss U MHOXECTBO 3HaueHHi ¢yHkuuu. Hynmu dyHkumm.
19 [TpoMexXyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWHL.
' Maxkcumymbl 1 MUHUMYMBI (yHKUHH. HamOosblliee U HauMeHbIIee 3HAYeHHE
GYHKIIUY Ha IPOMEXKYTKE
33 CrenenHass QyHKUIHS ¢ HaTypaJIbHBIM W IENbIM MoOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 7-OU CTCIICHU
34 Tpuronomerpuueckue GyHKIIHH, UX CBOWCTBA U TpaQUKH
3.5 [TokazarenbHas U orapudmuueckas QyHKIIUU, UX CBOMCTBA U rpaduku
16 Toukn paspeiBa. AcuMnTOTHl TpadukoB ¢yHKnui. CBolcTBa (QYHKIMM,
' HETPEPHIBHBIX Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOKI 3aJaHHUS ITOCJIENOBATEIHLHOCTEHN
3.8 Apudmernyeckas u reoMeTpudeckas nporpeccun. DopMyiia CII0KHBIX TPOIIEHTOB
4 Hauana maremarndeckoro anamnusa
4.1 ITpousBoanas ¢pyHkiuu. IIpon3BoaHbIE 37eMEHTapHBIX (QYHKIIUH
[IpumeHeHne TMPOU3BOJAHOM K HCCIEAOBAaHUIO (PYHKIHH HAa MOHOTOHHOCTh U
4.2 aKCTpeMyMbl. HaxokaeHrne HanOoIbIIero 1 HaMMEHBIIIEeT0 3HaYeHUs PyHKIINY Ha
OTpe3Ke
43 [TepBooOpasnas. Unterpan
5 MHokecTBa U JIOTHKA
5.1 MHosecTBO, onepany Haj MHOXecTBamu. /{luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTATUCTHKA
6.2 BepositHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @uUrypsl Ha MJIOCKOCTU
7.2 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u NOBEPXHOCTH BpalllEHUs
7.5 KoopauHatel 1 BEKTOpPbI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYAEHUKA

* MaTtemaTtuka. Anredpa u Hauajla MaTeMaTuyeckoro aHaitusa; 10 kiacc.
yriryoseHHoe o0yuenue Mepsasak A.I'., Homuposckuii I.A., [Tonsxos B.M.;
nox penakmnuen [logonsckoro B.E. O6miecTtBo ¢ orpaHnyeHHON
0oTBeTCTBEHHOCThIO M3narensckuit nentp « BEHTAHA-I'PA®y;
AxmmonepHoe obmiectBo «M3natenbcTBo «IIpocBemnienne

* Matemartuka. Anredpa 1 Hayaja MaTeMaTU4YecKoro aHanusa; 11 kiacc.
yriryonenHoe o0yuenue Mepsnsak A.l'., Homuposckuit I.A., [Tonsxos B.M.;
non penaxuuet [Togonsckoro B.E. O0miecTBo ¢ orpaHn4eHHON
oTBeTcTBEHHOCThIO M3aarenbckuilt uentp « BEHTAHA-I'PA®y;
AxumonepHoe o6miectBo «M3natensctBo «IlpocBemenuer
METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA
https://lib.edu54.ru/

https://media.prosv.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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