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IHHOACHUTEJIBHAA 3AIIMCKA

VYuebublil Kypc «AureOpa M Hadajsa MaTeMaTHYECKOTO aHaiW3a» SBISETCS OJHUM U3 Hamboiee
3HAYUMBIX B TPOrpaMMe CpeTHero oOmero o0pa3oBaHHUs, IMOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYHBacT
WHCTPYMEHTAJIbHYIO 0a3y JUIsl H3y4eHUs! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOi CTOPOHBI, JOPMUPYET
JIOTMYECKOe U a0CTPAKTHOE MBIIUICHHE 00YJaIONINXCs HAa YPOBHE, HEOOXOIMMOM JUIsi OCBOCHHS HH(POPMATHKH,
OOIIIECTBO3HAHMS, WCTOPHH, CJIOBECHOCTH MW JPYIMX AWCHMILUIMH. B pamkax mgaHHOro ydeOHOro Kypca
oOydaroImyecs: OBJA/ICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (OPMYIUPYET CBOH
TOCTIDKEHHS B MaTeMaTH4eCcKoi opme.

VYueOHblli Kypc anreOpsl M Hayajl MaTeMaTHYECKOTO aHajlM3a 3aKjaJblBacT OCHOBY ISl YCIIEIIHOTO
OBJIAJICHUS 3aKOHaAMH (1)I/I3I/IKI/I, XHUMHH, 6I/IOJIOFI/II/I, IIOHUMaHusA OCHOBHBIX TCHZ[GHI_[I/II;'I pPa3BUTHUA 3KOHOMHKHU U
OOIIECTBEHHOM JKWU3HH, IIO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(QPOBBIX M KOMIIBIOTEPHBIX
TCXHOJIOTHAX, YBEPCHHO HCIIOJIb30BATh UX JJIA ;[aHLHeﬁmero O6pa3OBaHI/I$I U B HOBCGHHGBHOﬁ KU3HU. B TO Xe
BpeMs OBJaJICHHE AOCTPAKTHBIMH W JIOTMUYECKH CTPOTMMH KOHCTPYKLIHMSAMH aiareOpsl M MaTeMaTHYECKOTrOo
aHauM3a pa3BUBACT yMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKA3bIBATh
YTBEPXKICHHS C TOMOIIBI0 MHIAYKIMM U pacCyXAaThb JEeIyKTUBHO, HCIOJb30BaTh 000OIIECHHE |
KOHKPETHU3aINIo0, a0CTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHIECKOE MBIIILICHHE.

B xone m3yuenus ydyeOHOro kypca «AnreOpa M Hayajga MaTeMaTHYeCKOro aHAIM3a» O0YyYaloLIHecs
IMoJIy4aroT HOBBIH OITBIT peliCHud TMPUKIAAHBIX 3ada4d, CaMOCTOATCIILHOIO IIOCTPOCHHA MATECMATHUYCCKUX
MOJIeTIe peaNbHBIX CUTYyallMd, WHTEPIPETAlMd NONYYCHHBIX pPEUICHUH, 3HAKOMATCA C IpUMEpPaMu
MaTEMATHYCCKUX BaKOHOMCpHOCTeﬁ B IpUpoaAC, HAYKEC M HMCKYCCTBC, C BbIAAIOIIMMHCA MATCMATUYCCKHUMU
OTKPBITHSAMU U X aBTOPAMHU.

VY4eOHbIil Kypc o0nazaeT 3HAYUTENbHBIM BOCIIUTATENbHBIM NOTEHLUATIOM, KOTOPBIA pealin3yeTrcsi Kak
yepe3 Y4eOHbIH MaTepual, CIOCOOCTBYIOIIMH (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS, TaK U dYepes
cnenupuKy y4eOHOW  NIEATEIBHOCTH, TpeOyroIIeld MPOJOJDKUTEIIBHON  KOHIEHTPAllMd  BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 ITOJY4YEHHBII Pe3yIbTar.

B ocHoBe MeToaMKN 00ydeHus anredpe ¥ HavyajaM MaTeMaTHYECKOTO aHAJIN3a JICKHT AEATEITbHOCTHBIN
NPUHIIMI 00y4eHHS.

B ctpykType yueOHOTrO Kypca «Anredpa ¥ Hadana MaTeMaTHUECKOTO aHAJIN3a» BBIJEICHBI CIEAYIOIINe
coJiepKaTeIbHO-MeToJuuecKue JMHUM: «YHucna u BelMUCIeHUs», «DyHKUUMU U rpadukn», «YpaBHEHHUS U
HepaBeHCTBa», «Hawama Martemarndeckoro aHamm3a», «MHOXKecTBa M JIOTMKa». Bce OCHOBHBIE
COZIep>KaTeIbHO-METOJUUECKUE JIMHUU M3Y4YalOTCsl Ha MPOTSHKEHUM JIBYX JIeT O0y4YeHHs Ha YpOBHE CpPEIHEro
o0miero oOpa3oBaHMs, €CTECTBEHHO IOIOJHSS IPYT Apyra W TOCTETIEHHO HACHINAsCh HOBBIMH TEMaMH W
pasnenamu. [JlaHHbIM y4eOHBIH Kypc SIBJISIETCS MHTEIPaTUBHBIM, IOCKOJBKY OOBEIUHSET B cebe cojepikaHue
HECKOJBKHUX MAaTEMaTHYCCKHUX AUCIMIIIINH, TaKHX KakK anre6pa, TPUTOHOMETpPUA, MaTeMaTH4YeCKHi aHaJIu3,
TEOpHUsl MHOXKECTB, MaTeMaTHuecKas JIoruka u apyrue. [lo mepe Toro kak oOydaroluecs OBJIAJEBalOT BCE
0ojiee MMPOKUM MATEMaTHYECKHM alnapaTroM, y HUX IMOCIEA0BATEIbHO (OPMUPYETCS U COBEPILEHCTBYETCS
YMEHHE CTPOUTh MaTeMaTHUYECKyI0 MOJEib pEealbHOW CUTyallMM, NPUMEHSTh 3HAHUSA, MOJIY4YEeHHbIE MHpU
U3y4eHNU y4eOHOTO Kypca, Al PELIeHUs] CaMOCTOSTENBHO C(HOpMYIHPOBAHHOM MaTeMaTHYECKOH 3agadd, a
3aTeM MHTEPIPETUPOBATh CBOM OTBET.

ConepxatenpHO-MeToAMYecKass JTHHUASA «YWcina W BBYHMCICHUS» 3aBepiiaeT (opMHUpOBaHHE HABBIKOB
MCTOJIb30BaHUS JAEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLI0O HAYaTO Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS.
Ha ypoBHe cpeanero obmiero o0Opa3oBaHus 0co00€ BHUMaHHUE YJIenseTcss (OPMHUPOBAHUIO HABBIKOB
palMoHaNBHBIX BBIUMCIEHUH, BKIIOYAIOMMX B ce0s MCMOIb30BaHUE PA3IUYHBIX (JOPM 3alHMCH YHCIIA, YMEHHUE
ACIaTh MPUKUAKY, BBIITOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYHUCIICHUSA, OLUCHUBATHL YHMCJIOBBIC BBIPpAXKCHUA, pa6OTaTB C
MaTeMaTHYEeCKUMHU KOHCTAaHTaMHU. 3HaKOMbIE 00YYarOIIUMCsl MHOXKECTBA HATYPaIbHbIX, HENbIX, PAlIMOHAIBHBIX
n HeﬁCTBHTeHBHBIX YHUCEJI AOIIOJIHAKTCA MHOXCECTBOM KOMINIIEKCHBIX YHCEII. B KaXXJ10M H3 3THUX MHOXXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHbIE €My CIIEIU(pHUECKUE 3a/1a4M U OIlepaluu: AeJICHUE HalleJo, OepUpPOBaHUE
OCTaTKaMM Ha MHOXXCECTBE LECJIbIX YHCCEI, ocoOble CBOMCTBA paluOHAJIBHBIX W HPPAIUOHAJIBHBIX YHCECII,
apu(pMeTHYeCKHe Olepalny, a TAKKe U3BJICUCHUE KOPHS HATypalbHOM CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX
yrcen. bmaromaps mocnenoBaTenpHOMY PpAcIIMPEHHMIO Kpyra HCIOIb3YyeMBIX YHCENl M 3HAKOMCTBY C
BO3MOKHOCTSIMM MX MPUMEHEHHUS Ul pelleHUs] pa3IHyuHBIX 33734 (GOPMHUPYETCS MPEACTABICHUE O €IUHCTBE



MaTEeMaTUKUM KaK Hayku M €€ poju B IIOCTPOCHMM MOJENEH pPEAJbHOr0 MHpa, IIMPOKO HCIONb3YIOTCS
000011IeHIE U KOHKPETH3AITHS.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEAIN3yeTcs Ha MPOTSHKEHUH BCEro 0OY4YEHHUsl HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHus, TIOCKOJIBKY B KaxaoM paszznene [lporpammbl  IpeaycMOTPEHO — pELICHHE
COOTBETCTBYIOIIMX 3adad. B pesymbraTe oOyuarommecs OBJaJIEBAIOT Pa3IMYHBIMH METOJAaMH DPELICHHUS
palMOHANIBHBIX, UPPALMOHATIBHBIX, NOKA3aTEIbHbIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUYECKUX YpPAaBHEHMI,
HEPABEHCTB M CHCTEM, a TAKXKe 3aJ]1ay, coAep Kalux napaMmeTpsl. [loayueHHble yMEHMS IIUPOKO UCIIONb3YIOTCS
IPU HCCIEAOBAaHUM (PYHKUMI C IOMOLIbIO MPOMU3BOJHOM, NPHU PELICHWU NPUKIAJHBIX 33Jad M 3a7ad Ha
HAXOXXJCHHE HanOOJBIINX U HaUMEHBIINX 3Ha4eHUN (yHKUMHU. JlaHHAs conmepkaTenbHast JTUHHS BKIIIOYAET B
ce0s1 Takke (OPMHUPOBAHHWE YMEHHUI BBIOJHATH pacuérhl 1o (GopmynaM, MpeodOpa3oBaHUs pallMOHAIbHBIX,
UPPAaLMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPDAKEHUHM, a TAK)KE BBIPAKEHUM, COJEp)KAlIUX CTENEHU H
norapumsl. bnaronapst u3yueHHro anreOpandyeckoro MaTepualia IPOMCXOAUT JalibHeiliee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUS O0O0ydJaronmxcs, (HOpMUPYIOTCS HABBIKH JETyKTHBHBIX
paccyxIeHU, paboThl ¢ CUMBOJIBHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJE
paBeHCTB M HepaBeHCTB. AureOpa mpeiaraet 3QQeKTUBHBIE MHCTPYMEHTHI IS PEIICHHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYUHBIX 3a/1a4, HaIJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUSA «DyHKIUUM W TpaduKu» TECHO TMEpersieTaeTcss ¢ JIpYruMu
JUHUAMHU Yy4€OHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBbICIIE 3a1a€T MOCJIEA0BAaTEIbHOCTh U3YUYEHUS MaTepHuaa.
N3ydyeHue cTeneHHOM, MMOKa3aTeIbHOM, Jorapu(pMUIecKol U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U
rpadMKoOB, UCIOIb30BaHUE (DYHKIMHA AJIs pelIeHus 3a/lad U3 JAPYruX y4eOHbIX MPEeIMETOB M PeaJbHOM KU3HU
TECHO CBA3aHO KaK C MAaTeMaTHYECKUM aHAJIM30M, TaK U C pPEIICHHEM ypaBHEHHH M HepaBeHCTB. [Ipu atom
OosbllIOE BHHUMAaHHE YyAensercs (OPMHUPOBAHUIO YMEHHs BbIpaXaTb (QOPMYJIaMH 3aBUCUMOCTH MEXIY
pPa3NUYHBIMM BEIMYMHAMHM, HMCCIENOBATh IOJNyYeHHbIE (DYHKIUH, CTPOMTH WX Trpadukud. Marepuan 3TOH
COJIep KaTEeNIbHOM JIMHUU HalleJIeH Ha pa3BUTHE YMEHUH M HaBBIKOB, MO3BOJISIOIIMX BBIPAXaTh 3aBUCHUMOCTHU
MEXIy BEJIHMYMHAMH B pa3IMyHON (opMme: aHaTUTUYECKOH, rpaduueckoii U cioBecHO. Ero usyuenwme
CIIOCOOCTBYET PA3BUTHIO AJITOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0 M KOHKPETH3alluH,
HCIIOJIb30BAHUIO AHAJIOT .

ConepxarenbHast nuHus «Hayanma mareMaTHMYecKoro aHajin3a» I03BOJIAET CYILECTBEHHO PACIIUPUTh
Kpyr Kak MaTeMaTHYeCKMX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHbIX 00y4arolUMCs, TaK KaK y HUX TOSBIISETCS
BO3MOKHOCTb CTPOUTH TPa(PUKH CIOKHBIX (DYHKIMH, ONpenesaTh UX HauOOoJbIINe U HAUMEHbIINE 3HAUYEHUs,
BBIYUCIIATH IJIOMAAA (QUTYp U OOBEMBI Tel, HAXOIUTh CKOPOCTH M YCKOpeHWs TmporeccoB. JlanHas
COJIEpKaTENIbHAs JTMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHMSI MAaTEMaTUYECKHMX MOJEIEH peasbHbIX
CUTyallul, TO3BOJSET HAaXOAWTh HaWIydlllee pElIeHWe B NPUKIAJHBIX, B TOM YHCIE€ COLMAIBHO-
HKOHOMHMUECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMM MaT€MaTHUYECKOro aHajlu3a CIIOCOOCTBYET pa3BUTHUIO
abcTpakTHOro, (POPMaIbHO-JIOIMUECKOI0 U KPEaTUBHOI'O MBILIUICHUS, (OPMUPOBAHUIO YMEHUHN pacro3HaBaTh
NPOSIBJICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHHMKE W HcKyccTBe. OOydaroluecs y3HAIOT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJIyYeHHBIX B XOJI€ pa3BUTHS MaTEMaTHKHU KaKk HayKH, U 00 UX aBTOpax.

ConepxatenbHo-MeTOinYeCKas JTUHUS «MHOXECTBa M JIOTUKa» BKJIIOYAeT B ce0sl 3JIEMEHThl TEOpUHU
MHOKECTB U MaTeMaTU4eCKO JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MPEICTAaBICHHs IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTHKU W Npe[iaraloT HaumbOosiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONMI BCEe pa3Jelbl
MaTeMaTUKU U €€ MPUIIOKEHHUM, OHU CBSA3BIBAIOT pa3Hble MAaTEMaTHYECKHE NUCLUUIUIMHBI U UX MPHIOKEHUS B
enuHoe 1enoe. IloaToMy BakHO J1aThb BO3MOYKHOCTh OOYYarOLIEMYCSl MIOHMMATh TEOPETUKO-MHOXKECTBEHHBIH
S3bIK COBPEMEHHOM MaTeMaTHKU M MCIOJb30BaTh €ro JUIsl BBIPAXKEHMSI CBOUX MbICIEH. JIpyruM Ba)KHBIM
NPU3HAKOM MaTeMaTUKM KaK HayKH CIEAyeT IpH3HATh CBOWCTBEHHYIO € CTpOrocTb OOOCHOBAaHUH W
CIIeJOBaHME ONpPENENEHHBIM MPaBWJIaM IOCTPOCHUS  JIOKA3aTelIbCTB. 3HAKOMCTBO C  3JEMEHTaMHU
MaTeMaTHYeCKOM JIOTUKHU CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS OOYYaroUIUXCs, MO3BOJSET UM
CTPOHUTH CBOU PACCYKJI€HUSI HA OCHOBE JIOTUYECKUX MPaBuil, GOPMUPYET HABBIKU KPUTHUUYECKOTO MBIIICHUS.

B yuebHomM Kkypce «Anrebpa M Hadaja MaTeMaTUYeCKOrO AaHajiu3a» IPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOro MOJIEJIMPOBAaHUS, KOTOpbIE TPU3BAaHBl CIOCOOCTBOBATH (OPMHPOBAHUIO HABBIKOB
MOCTPOCHUSI MOJIENIEH peasbHBIX CHTYallUud, UCCIIEAOBAHU 3THX MOJENEH ¢ MOMOIIBIO ammapara anreOpsl U
MaTEeMaTHYeCKOIro aHaliKu3a, UHTEPIPETALUN MOJyUYeHHBIX pe3ylbTaToB. Takue 3aJaHus BIJICTEHbI B KaXKJIbIi
U3 Pa3JiesoB MPOrpaMMBbl, MOCKOJIbKY BeCh MaTepHall y4eOHOro Kypca IIMPOKO HCIONB3YETCS IS pEeIIeHUs
NpUKIaIHBIX 3afad. [lpm pemeHHH pealbHbIX MPAKTUYECKUX 3a7ad  oOydaroliMecs pa3BUBAIOT
HaOII0AAaTeNbHOCTh, yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATH aHAJIOTHIO,
000011aTh 1 KOHKPETU3UPOBATH MpodieMy. JlesTenbHoCcTh 1o GOPMUPOBAHUIO HABBIKOB PELICHUS MPUKIIATHBIX



3aJjau OpraHMU3yeTcsl B MPOLIECCe M3YYEHHUS BCEX TeM y4eOHOro Kypca «Anrebpa M Hayajga MaTeMaTHYECKOTO
aHaJn3a.
Ha u3ydenue ydyeOHOro Kypca «Anrebpa U Havaisa MaTeMaTHYECKOTO aHAIM3a» OTBOAUTCA 272 yaca: B

10 xmacce — 136 yacoB (4 uwaca B Hememo), B 11 kmacce — 136 dacoB (4 waca B HeIEmo).
COAEPXAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Parmonansueie yncina. OObBIKHOBEHHBIC U IECTUYHBIE APOOH, MPOLIEHTHI, OECKOHEUHBIE MTEPUOANIECKHE
apoOu. [Ipumenenue qpoOeit ¥ MPOLEHTOB /s peIeH s PUKIAIHbIX 33aJad U3 pa3IMuHbIX OTpaciiell 3HaHUU U
peanbHOM KU3HU.

JlelicTBuTeNnbHbIE YKcia. PanyoHalbHble W UppalMOHATIbHbIE uucia. ApupMETHYECKHE OIepaluu C
JEeWCTBUTENFHBIMU YHCIaMU. MOyib IEHCTBUTEIBHOTO YHCIa M €ro CBoHCTBA. [IpubmmkEéHHbIEe BEIYUCICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN.

Crenenp ¢ mensiM mokaszareieM. bunom HeioTona. Vcmonb3oBaHue MOAXOASMIEH (GOpPMBI 3amucu
JEHCTBUTEIBHBIX YACEN U1l PELICHUs IPAKTUYECKUX 3a1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaIbLHON CTETIEHH U €T0 CBOICTBA.

Crenens ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOMCTBA, CTENIEHD C ICHCTBUTEIbHBIM II0KA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHbIC U HATypaIbHBIC JIOTAPU(PMBI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC 4YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHus. YpPaBHEHHE, KOPEHb YypaBHEHHsS. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUs-cleACcTBYs. HepaBeHCTBO, pelieHUE HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEUICHUS IENBIX U JIPOOHO-PAIMOHANBHBIX YPaBHEHHH W HEPaBEHCTB. MHOTOWICHBI
OT OJHOM IIEpeMEHHOM. JleleHrne MHOrowieHa Ha MHOIOWIEH ¢ ocTartkoM. Teopema be3y. MHorousneHnsl c
neneiMu ko3 dunmenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHHU.

Wppatmonansublie ypaBHeHH. OCHOBHbBIE METO/bI PELICHUS HPPALlMOHATIbHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanue BbIpaXeHH, COEpIKALUX JTOTapru(PMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeILICHHs JJOrapu(pMUUECKUX YPaBHEHUI.

OcHoBHble TpUroHOMeTpuueckue (opmynsl. IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

Pemenne cucreM nMHEWHBIX ypaBHeHUH. Marpuia cuctembl JMHEHHBIX ypaBHeHuM. Omnpenenurenb
MaTpulbl 2X2, €ro TIeOMETPUYECKMH CMBICI M CBOWMCTBA, BBIYHMCIEHUE €r0 3HAYEHUS, NPHUMEHEHUE
ONPEIEIUTENST I PELICHUs CUCTEMBI JIMHEWHBIX ypaBHEHMH. PemeHue NpUKIagHbIX 337a4 C MOMOIIBIO
CUCTEMBI JINHEWHBIX YpaBHEeHUM. MccnenoBanue moCTpOCHHOM MOJENH C IIOMOIIBIO MAaTPHULL U ONIPEACIIUTEIIEH.

[TocTpoeHne MaTeMaTU4YECKMX MOJENEH peajJbHOM CHUTyallud C ITOMOINBK) YPaBHEHHH M HEPABEHCTB.
[IpuMeHeHMEe ypaBHEHUI U HEPaBEHCTB K PELICHUIO MaTeMaTHMYeCKHX 3aJad U 33/1a4 U3 Pa3IM4HbIX oOsacTen
HAyKU U PEATbHON KU3HH.

DYyHKUMH U TPaPUKU

OyHKuMs, crnocoObl 3aganus pyHkuuu. B3aumuo oOparueie pynkuuu. Kommnosunus dyaxuuii. I'padux
¢byHKIMU. DIeMeHTapHbIe Tpeodpa3oBaHus TpaPuKoB ()yHKITHIA.

Ob6nacte ompeneneHUss W MHOXeCTBO 3HaueHuM ¢yHkuuu. Hymu @ynkuun. I[IpomexyTtku
3HaKoONocCTosAHCTBAa. UETHBIe U Heu€THble QyHKUUHU. [lepuoanueckue ¢pyHkimu. [IpoMexyTkn MOHOTOHHOCTH
¢byHknuu. MakcuMymbl ¥ MUHUMYMbl (yHkuunud. HauGomnbiiee M HaumMmeHbllee 3HadeHHUs] (YHKIUU Ha
IIPOMEIKYTKE.

JluneiiHas, KkBaJpaTH4HAs U JPOOHO-TUHEHHAsT QYHKIHMH. DJIeMEHTapHOE UCCIENOBaHUE U MOCTPOEHUE
UX IrpauKoB.

Crenennas ¢yHKIMS C HaTypaJdbHBIM M IENbIM TokazateneM. E€ cBoiictBa m rpaduk. CBoiicTBa U
rpaduK KOpHS N-Oi cTeNeHn Kak (PyHKIIUH 0OpaTHOM CTENEeHU C HaTYPaJbHBIM IT0OKa3aTEeNIEM.



[TokazarenbHast U Jorapupmuueckas (QyHKIMH, UX CBoMcTBa W rpaduku. Mcnonmp3oBaHue rpaduxon
GyHKIMHA 7151 peIIeHns] ypaBHEHUM.

Tpuronomerpuueckass OKpPYXHOCTb, OIpPENEICHUE TPUTOHOMETPHUUECKUX (PYHKUUH  YHCIOBOTO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBHCHUMOCTH B pEIbHBIX IMpoleccax H sBICHUSAX. ['papuku peanbHBIX
3aBUCUMOCTEH.

Havyana maTeMaTH4ecKoro aHajamnsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJjaHMs MOCJIEAOBAaTENbHOCTEH. MeTo MaTeMaTH4ecKOH HHAYKIUH.
MOHOTOHHBIE U OTPaHUUYEHHBIE IOCIIEN0BATEIbHOCTU. McTOpHs BO3HMKHOBEHMSI MAaTEMATUUYECKOIO aHAJIM3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckass Iporpeccud. beckoHeuyHO yObIBaiolas TreoMeTpuyecKas
nporpeccusi.  Cymma  OeckOHEYHO  yOBIBalOIIEH  TeOMETpHUYecKOd  mporpeccuu.  JluHelHbli U
SKCIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOXKHBIX IPOLEHTOB. lcCIonb30BaHHE IIPOrpPECCUM IS
pEILICHNs PEANBbHBIX 3a]a4 IPUKIIAIHOTO XapaKTepa.

HenpepoiBable ¢pyHKIMM U UX cBoiicTBa. Touku paspeiBa. ACUMNOTOTH rpadukoB (yHkumid. CBoOHCTBa
(GyHKUMH HeNpepbhIBHBIX Ha OTpe3ke. MeToa MHTEepBaloOB JIs pelleHus HepaBeHCTB. [IpuMeHeHHue cBOMCTB
HETPEPbIBHBIX (DYHKIMIA IS peIIeHus 3a/1a4.

Ilepass u Bropas mpousBoaHble ¢GyHKuMU. OnpeneneHue, reoMeTpPUYEeCKU M (QU3MUECKUil CMBbICI
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKIHH.

ITpouzBonHble aneMeHTapHbIX QyHKIM. [Ipon3BoiHAsS CyMMBI, IPOM3BEACHUS, YACTHOTO M KOMITO3ULIMU
GbyHKIHH.

MHoxecTBa M JIOTHKA

MHoxecTBO, onepanuy HajJ MHOXKECTBaMU M UX cBoiicTBa. Jluarpammsl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO aIlapara Juisl OIMCAaHUs PEATbHBIX IIPOLIECCOB U SIBICHUM, IPU PELICHUH 3a/1ady
U3 IpYrux y4eOHBIX [IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYEeCKOrO OOBEKTa, CIEACTBHE, JI0KA3aTeNIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.

11 KJIACC

Yucaa v BLIYUCIEHUS

Harypanbnsie u nensie yucna. [IpuMeHeHrne mpu3HaKoB JIETUMOCTH LETbIX YHCEN, HAnOOIBIINN OOIIHit
nenutens (nanee — HOJl) n naumensinee obmiee kpatHoe (nainee — HOK), octatkoB mo Moaymo, anroputrMa
EBknuaa nis pemieHus 3a1ad B UEJbIX YHCIaX.

KommnekcHble uncna. AnreOpandeckas U TpUroHoMeTpuyeckas (GopMbl 3alMCH KOMIUIEKCHOTO YHCIA.
Apudmernueckue omnepaudd ¢ KOMIUIEKCHBIMH uuciaMu. HM300pakeHue KOMIUIEKCHBIX YHCeNl Ha
KoopAuHaTHOM mockoctu. @opmyna Myaspa. KopHu N-0if cTeneHn M3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl pelieHns (PU3HMUECKUX U FT€OMETPUUECKUX 3ajau.

YpaBHeHHS U HEPABEHCTBA

Cucrema u COBOKYITHOCTB ypaBHGHI/Iﬁ 1 HCPABCHCTB. PaBHOCUIIEHEIC CHUCTEMEBI B CUCTEMBI-CJICACTBUA.
PaBHOCHIBLHEIE HEpPaBCHCTBA.

OT60p KOpHCfI TPUTOHOMCTPUYICCKUX ypaBHeHI/Iﬁ C IIOMOIIBIO TpPIl"OHOMGTpPI‘ICCKOfI OKPYKHOCTH.
Pemenne TPUTOHOMCTPHYCCKHUX HEPABCHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIIEHUS HPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHUS CUCTEM M COBOKYIHOCTEH pAalMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YpaBHEHHH.

ypaBHeHI/IH, HCPaBCHCTBA U CUCTEMBI C ITapaMETpaMHu.

IIpuMeHeHHE ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUIO MAaTeMaTUYECKUX 3a1ad M 3a7a4 U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HU, HHTEPIIPETALUS TOTYYEHHBIX PE3yJIbTaTOB.

DYyHKUMH U TPaPUKHU



I'padux xommosunuu GyHKuuil. ['eomerpudeckne o0pas3bl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHOU
TUTOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'padmueckue MeTonbl pelieHUs ypaBHEHUN U HepaBeHCTB. ['paduyeckue METOIbI pelIeHHs 3a1ad C
napaMeTpami.

Hcnons3oBanue rtpadukoB (GYHKIUN A7 WUCCIEAOBAHUS MPOILECCOB M 3aBUCHMOCTEH, KOTOpHIC
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauana MmaTeMaTH4eCKOr0 aHAJIH3a

[Ipumenenne Tpou3BOAHON K MCCIeA0BaHUI0 (DYHKIIMI HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHnue
HauOOJIBIIETO U HAMMEHBIIIETO 3HAYCHHUI HEeTIPEPHIBHOW (DYHKITMU HA OTPE3KeE.

[IpuMeHeHre NPOU3BOJHON JUIsl HAXOXKJICHWsS HAWIy4llIEero pelleHUs B INPHUKIAAHBIX 3ajgadax, Ajs
OIIPEIEICHUS] CKOPOCTH U YCKOPEHUS IIpoliecca, 3a1aHHoro (opmyrnoil niu rpadukom.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. IlepBooOpasHble »IIEMEHTAPHBIX (DYHKIHIA.
[TpaBuiia HaX0XKJIECHUS IEPBOOOPA3HBIX.

Wuterpan. 'eomeTpudeckuii cMBIC MHTErpasia. BeraucieHne onpeneaéHHOro MHTerpaia mo gopmymne
Herorona-JleliOuuma.

[TpumeneHre HHTETpaNIa I HAXOXKACHUS TIOMAIeH TUIOCKUX GUTYP U 00BEMOB FEOMETPHUSCKUX TEIl.

[Tpumepbl pemenuit TuddepeHaIbHbIX ypaBHEHHH. MareMaTudeckoe MOCITUPOBAHHUE pPeaTbHBIX
MIPOIIECCOB c MTOMOIIIBIO UG hepeHIHATEHBIX YpaBHEHUH.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXKNAHCKON MO3UIUU OOYYAIOIIErocss Kak aKTMBHOTO M OTBETCTBEHHOTO YJIeHA
poccHiickoro 001IecTBa, MPEACTABICHHE O MaTEeMaTUYeCKMX OCHOBaX (DYHKIIMOHHUPOBAHMS Pa3IMYHBIX
CTPYKTYp, SBIEHUI, TpoIeayp TpakKIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI M JAPYroe), yMEHHUe
B3aUMO/ICHICTBOBATH C COIIMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKITUSIMU U Ha3HAYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON UIACHTUYHOCTH, YBAKEHHUS K MPOILUIOMY M HACTOSIIEMY
POCCHIICKOM MaTE€MaTUKH, LICHHOCTHOE OTHOUIEHUE K JOCTHXKEHHUSIM POCCUMCKUX MATEMATHUKOB U POCCUHCKOU
MaTeMaTUYeCKOW IIKOJbI, HWCIOJb30BAHUE OTUX JOCTHIXKEHHWH B JIPYyrux HayKaX, TEXHOJIOTHsX, chepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHIKEHUW HAyKU M JICSITEIIbHOCTHIO
y4€HOT0, OCO3HAHKE TUYHOTO BKJIA/a B MOCTPOCHHUE YCTOMYMBOTO Oy yIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETHKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/a4, PENICHWH, pPacCyXACHUH, BOCHPUUMYHBOCTH K MaTEMaTHYECKUM AacleKTaM pa3JIMYHBIX BHUJIOB
HCKYCCTBA;

5) puznveckoro BOCHIMTAHUSA:

chOpPMUPOBAHHOCTh yMEHHUS MPUMEHSATh MaTeMaTHYeCKWe 3HaHHWs B HWHTEpecax 3J0pOBOTO H
O0e3zonmacHOTO oOOpa3a JKW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE TMHTAHHE,
cOamaHCHpPOBAaHHBIA PEKUM 3aHATUH U OTIBIXA, peEryilspHas QuU3NYecKas AaKTUBHOCTH), (Qu3ndeckoe
COBEPIIICEHCTBOBAHUE TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIBHOCTHIO;



6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYyHdy, OCO3HAaHHWE IIEHHOCTH TPYIOIIOOWs, WHTEpEC K pasIudHbiM chepam
npodecCHOHAEHON NIEeATENBHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U e€ MPHIOKCHUSMH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaymiel npodeccuy U peaau30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUI0 M CaMOOOpa30BaHUIO Ha MPOTSHKECHUM BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHHH MPAKTUYCCKHUX 3a/1a4 MATEMAaTHYECKON HAIIPABICHHOCTH;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA:

C(OPMHPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYpbl, MOHUMAHHE BIUSHHUS COIUAIBLHO-IKOHOMHUYECKUX
MPOILIECCOB HA COCTOSIHUE TIPUPOJHOW ¥ COIMAIBHOW Cpelbl, OCO3HAHHE TJI00ATBLHOrO Xapakrepa
HKOJIOTUYECKUX TPpOOJIeM, OpHEHTAlMs Ha TPUMCHEHHE MAaTeMaTHYCCKUX 3HAHWHA IS PEIICHHs 3a7ad B
00JacTi OKpYXKAIoUIeH Cpepl, IIAHUPOBAHUE IOCTYIIKOB M OICHKH WX BO3MOXHBIX TOCICICTBUN IS
OKpYIKaromien cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHs HAyKH W
OOIICCTBEHHON MPaKTUKU, MOHUMAHHE MATEeMAaTHYECKON HAyKu Kak c(hepbl YelIOBEYECKOW NesTeIhbHOCTH,
ATAaoOB €€ pa3BUTUS M 3HAYUMOCTH JUIS DPa3BUTHsl IIMBHJIM3AIMH, OBJAJICHHE S3BIKOM MATEMaTHKH H
MaTEeMaTHYECKOH KYJIbTYpOH KakK CpEACTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO H
UCCIIEIOBATEIBCKYIO JESTEIbHOCTh HHUBHUIYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Joruyeckue aeiicTBus:

BBISBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMAaTHUYECKUX OOBEKTOB, TOHATHUH,
OTHOIICHUHA MEXAY TMOHATHIMHU, (OPMYIUPOBATH ONPEACICHHUS MOHSATHH, YCTaHABIMBATH CYIIECTBEHHBIH
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHUS 17151 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU ITPOBOAMMOrO aHAIIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATh U NMPeoOpa30OBbIBATH CY)KIEHUS: YTBEPAUTENIbHbIE U OTPULIATENIbHBIE,
€IMHUYHBIC, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBIABJIITH MAaTCMAaTUYCCKHUEC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTHUBOPCUHA B Q)aKTaX, JaHHBbIX,
HAOIIOJICHUSAX U YTBEPKACHUSIX, MPeUiaraTb KPUTEPHUH sl BHISIBIICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUHUIL;

ACJIaTh BBIBOJBI C MCIIOJIb30BAHHUEM 3aKOHOB JIOTMKHU, ACAYKTHBHBIX U MHAYKTUBHBIX YMOSaKHIOquHﬁ,
YMO3aKJIIOUEeHUH TI0 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITENIbHO JJOKA3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (TpsMble U OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHEIE CYKACHUA U BBIBOJbI,

BBIOHMpATh CIOCOO perieHus ydyeOHOW 3afaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILEHUS, BHIOMPATh
HauOoJIee MOAXOAIIUHN C YIETOM CAMOCTOSTEIHHO BBIICIICHHBIX KPUTCPHUER).

basoBble ucciieqoBare/ibCKHe AeHCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BAaTENbCKUII MHCTPYMEHT IO3HaHUSA, (HOPMYIHpPOBATh BOMPOCHI,
¢dbukcupyoomye MNpoTUBOpPEUne, MpoOIeMy, YCTaHABIMBATh HCKOMOE W JaHHOe, (hopMHpOBaTh THUIOTE3Y,
apryMEHTHPOBATEH CBOIO IMO3UIIUIO, MHEHUE,

MPOBOANTh CAMOCTOSTEIBHO CIJIAHHUPOBAHHBIA HKCIEPUMEHT, WCCIEIOBAHHE 10 YCTaHOBJICHUIO
0COOCHHOCTEH MaTeMaTHIeCKOro 00bhEeKTa, IBJICHHUS, IPOIIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXy O0OBEKTaMH,
SIBIIGHUSIMU, TIPOIIECCAMU;

CaMOCTOATENbHO (HOPMYyIUPOBATH 00OOIIECHHUST W BBIBOJBI 10 PE3yIbTaTaM MPOBEIEHHOTO HAOIIOICHNUS,
WCCIIeTIOBAHMSI, OIICHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IIEHU;

IMIPOTHO3UPOBATH BO3MOKHOC PA3BUTHEC IMPOLECCA, a TAKIKE BbIABUTaTh MPEAIIOJIOKCHHA O €TO pa3BUTUU B
HOBBIX YCJIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIINH, JAHHBIX, HEOOXOJMMBIX JJIsi OTBETAa HA BOMPOC M JUIS PEIICHUS
3aJ1a9H;

BBIOMpaTh WH(GOPMALIMIO M3 HWCTOYHHUKOB PA3IUYHBIX TUIIOB, aHaJIM3UPOBATh, CUCTEMATH3UPOBATh W
MHTEPIPETUPOBATH HHPOPMAIIMIO PAa3IMYHBIX BUJIOB U (POPM NpeaACcTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEJICTABISITH €€ B PA3IMYHBIX (JopMax, WILTIOCTPUPOBATH TPapUIECKH;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Yy4eOHbIe el cCTBUS

Oo0menue:

BOCIPUHUMATH U (OPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U LIEISIMHU OOIIEHHUS, SICHO,
TOYHO, 'PAaMOTHO BBIPAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBAThb IMOACHCHUA 110 X0y
pelieHus 3a/1a4i, KOMMEHTUPOBATh MOJTYyYEHHBINH Pe3ysIbTarT;

B XO0/i¢ OOCYXJICHHUS 33JaBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOW TEMbI, MPOOIEMBI, pelIaeMoi
3aJlauM, BBICKA3bIBATh MJIEW, HAICJICHHbIC HA MOMCK PELIEHUS, COMOCTABISTh CBOU CYXKJICHHUS C CYXKIACHUSIMHU
APYruX YYaCTHMKOB JHajiora, OOHapyXKHWBaTh pa3JIM4Me€ W CXOJCTBO IMO3UIMHA, B KOPPEKTHOH (opme
(bopMyIUpoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;

NPpCACTABIATE PC3YJIbTAaThl PCUICHHUA 3ada4M, SKCIICPUMCEHTA, UCCICAOBAaHMA, IIPOCKTA, CAMOCTOATCIILHO
BBIOMpATh (pOpMAaT BBHICTYIUICHUS C YUETOM 33/1a4 IPE3CHTALUN U OCOOCHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranu3anmus:

COCTABJISITh IIJIaH, aJTOPUTM pEIIeHUs 3a7a4d, BbIOMpPATh CHOCOO pEHICHHS ¢ YYETOM HMEIOIIMXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATHh BAPHAHTHI PEHICHUI C yUETOM
HOBOI MH(pOpPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMM II03HABATEIBHOW pedIEeKCHMM KaK OCO3HAaHUS COBEPIIAEMBIX JICHCTBUH |
MBICJIUTEIIBHBIX TTPOLIECCOB, UX PE3YJbTATOB, BIAJETh CIIOCOOaMM CaMONPOBEPKU, CAMOKOHTPOJIS MpoIecca 1
pe3ynbTaTta pelieHusl MaTeMaTHYecKoi 3a/1auH;

MPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTH INPHU PEHICHUH 3a/Ja4d, BHOCUTh KOPPEKTUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, JAaHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa 1M U YCJIOBHSIM, OOBSCHATh NPUYUHBI JTOCTHKCHUS WIIHN
HEJOCTHKECHUSI PE3yNIbTATOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eITEJIbLHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M HHIAUBUAYAJIbHOH pabOThl MpU pEUICHUH
y4eOHBIX 3ajad, NMPUHUMATH IIeJIb COBMECTHOHM JCATCIbHOCTH, IUIAHUPOBATH OPTraHU3AlHUI0 COBMECTHOM
paboThl, pacmpeneisTh BUABI padoOT, AOroBapUBaThCs, 00CYXKIaTh MpOIECC U pe3yabTaT paboThl, 0000IaATh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TIPyHMHOBBIX (hopmax paboThl (0OCykaeHHs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMIOJHATH CBOIO YacTh PaOOThl U KOOPJAMHUPOBATH CBOW JEHCTBUSA C JPYTMMH WIEHAMH KOMAaHJbI,
OILICHMBATh KauyeCTBO CBOETO BKJaJia B OOIIMN MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU
B3aHMOJICHCTBUSL.

MHNPEAMETHBIE PE3YJBbTATHBI

K xonny oOyuenus B 10 kiacce oOydaromuiics MOJYyYUT CIEAYIOLIME IPEIMETHBIE pe3yJbTaThl IO
OTAENbHBIM TeMaM pabouell IporpaMMel yueOHOTo Kypca «Anredpa 1 Hadyajga MaTeMaTHYEeCKOTO aHAINU3a»:

Ymucina v BbIYMCICHUSA:

CBOOOJHO ONEpUpPOBaTh IMOHATHUSMHU: DPALMOHAIBHOE YHUCIO, OECKOHEeYHas MepHoAuYecKas apoOb,
MPOLEHThI, HPPAMOHAIBHOE 4YHUCJIO, MHOXKECTBAa pALMOHATIBHBIX U JIEUCTBUTENBHBIX YHMCEI, MOJYJIb
JEMCTBUTEIBHOTO YUCIIA;

MPUMEHSTh IpOOH W MPOLEHTHI JJI PElIeHUs NMPUKIAJAHBIX 3a/lad U3 Pa3IUYHbIX OTpacieid 3HaHUU U
peaNbHON KU3HH;

MPUMEHITh NPUOIMKEHHBIE BBIUMCICHUS, TpaBUia OKPYIJIEHUS, NPUKUIKY U OLEHKY pe3ylibTara
BBIYHCIICHUI;

cBOOOIHO ONEpUPOBATh MOHATHEM: CTEIIEHb C IIeJIbIM MTOKa3aTeIeM, UCIIOIb30BaTh MOIXOSAILYI0 popMy
3aIUCH JICHCTBUTENIBHBIX YUCEN ISl peIIeHHs] TPaKTHUECKUX 3aj1ay U MPeJICTaBICHHS JaHHbIX

cBOOO/IHO ONIEPUPOBATH MOHATUEM: apU(PMETUUYECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOO/THO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM IT0Ka3aTelNeM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JJOorapu(dM YKcia, TeCITUUHBIE U HaTypalbHbIE JIOTapu(pMBI;

CBOOO/THO ONIEPUPOBATH MOHATHAMHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMEeHTa;

OTIEpUPOBATh MOHATUAMU: APKCUHYC, ApKKOCUHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa.



YpaBHeHNS U HEPABEHCTBA:

CBOOOJTHO ONIEPUPOBATH TOHATHAMU: TOXKICCTBO, YPABHCHHE, HEPABEHCTBO, PAaBHOCUJILHBIC YPABHCHHS U
YpaBHEHUSA-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

MPUMEHATh Pa3JIMYHBIE METOAbl PEIICHUS PAIMHMOHAIBHBIX M JIPOOHO-PAIMOHAIBHBIX YPaBHEHUH,
MIPUMEHATHh METOJ] MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJIHO OMEpPUPOBATH MMOHATHUSIMH: MHOTOWICH OT OJHOW IEPEMEHHOW, MHOTOWICH C IICJBIMH
Kod(duImeHTaMu, KOPHA MHOTOYJICHA, TPUMEHSTh JICJICHHE MHOTOYWICHA HA MHOTOUYJICH C OCTAaTKOM, TEOPEMY
be3y u Teopemy Bueta aiis penienus 3aaau;

CBOOOJIHO OMEPUPOBATH MOHATUSAMU: CHUCTEMA JIMHEHMHBIX YpaBHEHUN, MaTpUIIA, ONPEICTUTENb MATPHUIIBI
2 X 2 W ero reoMeTpUYECKU CMBICI, HCIOJb30BaTh CBOWMCTBA OMNPENCIUTEN 2 X 2 JiS BBIYUCICHHUS €ro
3HAUYEHMS], TPUMEHSTD ONPEACIUTENN ISl PEUICHUSI CUCTEMbI JIMHEHHBIX YpaBHEHUN, MOJICIUPOBATh PEAJIbHbIC
CUTyallUH C TOMONIBIO CUCTEMbl JIMHEHHBIX ypaBHEHUM, HCCIEAOBaTh MOCTPOCHHBIE MOJIEIHU C MOMOIIBIO
MaTpHulIl ¥ ONPEJEIUTENIeH, MHTEPIPETUPOBATH MOIYUYCHHBIM pe3yibTarT;

HCIIOJIh30BaTh CBOMCTBA JICHCTBHI C KOPHAMH JIJIsl IPEOOPa30BaHUs BRIPAKCHUH;

BBITIONTHATh MPEOOpPA30BaHUsI UHUCIOBBIX BBIPAKEHUH, COJEpKAIIMX CTENEHH C PAUOHAIBHBIM
ImoKa3aTeJieM;

MCIOJIb30BaTh CBOMCTBA Jorapu(MOB [Tl MpeoOpa3oBaHus JTOTAPU(PMUICCKIX BBIPAKCHHI,

CBOOOJIHO OMEPHUPOBATH IMOHATHUSIMH: HWPPANMOHAIBHBIC, TOKa3aTelbHbIE U  JOrapupMUUYECKHE
ypaBHEHUSA, HAXOAUTh WX PEIICHHUS C TMOMOIIbI0 PAaBHOCUIIBHBIX NEPEXOJO0B WM OCYIIECTBISS MPOBEPKY
KOpHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHUE (OPMYJBI Uil MPeoOpa3OBaHUS TPUTOHOMETPHUUYECKUX
BBIPAKEHUI;

CBOOOJTHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TMPUMEHITh HEOOXOIUMBIC
(bopMyIIbI 1Sl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHU;

MOJICJIUPOBATh pEAIbHBIE CUTYyallMd Ha fA3BIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA [0 YCIOBUIO 33/1a4H, UCCIIEI0BATh IOCTPOSHHBIE MOJIEIIH C UCIIOJIb30BAHKEM aImrapara anreOphl.

DyHKIUH U TPaQUKH:

CBOOOZIHO OMEpUPOBaTh MOHATHSMH: (YHKIHS, CIOCOOBI 3anaHus (YHKIUH, B3aUMHO OOpaTHBIC
(GYHKIIUH, KOMITO3UIUST QYHKIHH, Tpaduk (yHKINU, BBITOJHATH dJIEMEHTapHBIC MpeoOpa3oBaHus rpadHuKoB
byHKIUi;

CBOOOJTHO ONEPUPOBATH MOHATHUSMU: OOJACTH OMPEAENICHUS W MHOXECTBO 3HAYCHUH (DYHKIIMH, HYIU
(GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OIEPUPOBATh TOHATUSIMHU: UYETHBIE M HEUETHbIE (QYHKUIUM, TEpHOAWYECKHe (DYHKINH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl B MUHUMYMBI (DYHKIMH, HauOoOIblllee U HaWMEHBIIIEe
3Ha4YeHHE (PYHKIIUU HA TIPOMEKYTKE;

CBOOOJHO OMEpUpPOBaATh MOHATHAMH: CTeNeHHas (YHKIMS C HATypalbHBIM M IENBIM IOKa3aTeseM,
rpaguk creneHHOM (GYHKIMHM C HATypaJdbHBIM W IEJIbIM TOKa3aTesneM, rpaduk KOpHS N-0il CTENMeHU Kak
(GyHKIIUM 00paTHOM CTENEeHU C HaTypalbHBIM MTOKA3aTEeNIeM;

OTIEpUPOBATh TOHATUSAMH: JIMHEHHAs, KBaJpaTUdHas | JAPOOHO-TMHEWHAs (QYHKIHUU, BBIIOIHITH
AIIEMEHTapHOE HCCIe0BaHNE U TIOCTPOEHUE UX TPadUKOB;

CBOOOJTHO OMEpUPOBATh TMOHSATUSMU: TOKa3zaTeabHas U Jorapudmuueckas (yHKIHMH, UX CBOWCTBA U
rpaduKy, UCMONIb30BaTh UX TPa(UKH 7S pelIeHHs YpaBHEHHUIA;

CcBOOOJTHO OTIepUPOBATH MMOHATHAMH: TPUTOHOMETPHUYECKAs OKPY>KHOCTb, onpeeeHue
TPUTOHOMETPUYECKUX (PYHKIIHI YUCIOBOTO apTyMEHTa;

WCIIONB30BaTh rpaduku PYHKIUH I UCCIIEOBAHUS MTPOIIECCOB M 3aBUCUMOCTEHN TP PEIISHUH 3a/1a4 U3
JpYTUX y4eOHBIX MPEIMETOB M PEaIbHOM JKU3HH, BBIpaXaTh (popMyraamMu 3aBUCUMOCTH MEX]y BETHUYMHAMY,

Hauyana MmaTeMaTHYeCKOIo aHAJIN3a:

CBOOOJHO OMEpUPOBATh MOHITHIMH: apuPMETHUecCKas M TeOMeTpHYecKas Mporpeccusi, OECKOHEUHO
yOBIBaroIasi T€OMETPUYECKass MPOTPECCUs, JHHEHHBIM M SKCIOHCHIIMAIBHBIA POCT, (opMysa CIONKHBIX
MPOLIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

WCIIOIB30BaTh MPOTPECCUU IS PEIICHUST PeasIbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: TMOCIEAOBATEIBHOCT, CIIOCOOBI 3a/laHUsl TOCIEIO0BATEIHHOCTEMH,
MOHOTOHHBIE M OTPAaHWYCHHBIC IOCIICIOBATEIHLHOCTH, MOHUMATh OCHOBBI 3apOXIACHUS MaTeMaTHYECKOTO
aHajM3a KaK aHajIn3a OCCKOHEYHO MalIbIX;



CBOOOJHO OIEPHPOBATH MOHATUSMH: HENpEephIBHbIE (DYHKIMM, TOYKH paspbiBa rpaduka (yHKIHH,
ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OINEpHpPOBATh MOHATHEM: (YHKIUS, HENpepbIBHAs Ha OTpe3Ke, IPUMEHSTH CBOWMCTBA
HENpepbIBHBIX (DYHKIMHA 1JIs1 pelIeHus 3aaay;

CBOOOJHO OIEPUPOBATH MOHATUSAMU: MEPBast U BTOPasi MPOU3BOIHBIEC (PYHKIIMHU, KacaTeIbHast K rpaduKy
byHKINH,

BBIUUCIIATh TNPOU3BOAHBIE CYMMBI, MPOU3BEJCHMS, YAaCTHOTO M KOMIIO3HMIMHU JBYX (DYHKIMHA, 3HATH
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX (QYHKLUH;

MCIOJIb30BATh TEOMETPUUYECKHUM U (PU3NUECKUN CMBICT IPOU3BOTHOM JIJIsl pEILICHHS 3a,1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Ui OMMCAaHUS PEalbHBbIX MPOLECCOB M SBICHUI,
IIPU PEUICHNUH 33134 U3 IPYTUX YIeOHBIX PEIMETOB;

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: OIpEJCIIeHHUe, TEeOpeMa, YpaBHEHHUE-CIEJICTBHE, CBOWCTBO
MaTeMaTHYECKOro 00bEeKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHUS 1 HEPABEHCTBA.

K xoHny oOyuyenus B 11 kiacce oOydarouuiics MOJyYUT CIEYIOLIME NPEAMETHbIE Pe3yJabTaThl IO
OTAENBHBIM TeMaM pabouell IporpaMMbl yUeOHOTO Kypca «Anredpa 1 Hadajla MaTeMaTHYeCKOr0 aHaIH3a:

Yuciia 1 BBIYMCICHUSA:

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: HATYPaJIbHOE M IIEJIO€ YKMCIIO, MHOXKECTBA HATYpPAJIbHBIX M LEJbIX
4ucell, UCII0JIb30BaTh NpU3HaKu AenuMocT nenbix yucen, HOJ n HOK nHarypanbHBIX uuces A pelieHus
3aJ1a4, IpUMEHSTh anroput™ EBkinuaa;

CBOOOJHO OIEpPUPOBATH MOHATHEM OCTaTKa [0 MOJYJIIO, 3alMChIBaTh HaTypalbHbIE YMCIa B PA3IUYHBIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: KOMILJIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEll,
NPEJCTAaBIATh KOMIUIEKCHBIE YHCIIa B aireOpamdeckol W TPUTOHOMETPHUYECKOW (opMe, BBITOIHSATH
apupMeTHyeCcKUe ornepaluy ¢ HUMU M H300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

YpaBHeHus U HEpaBeHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATHSAMU: HUpPpaLMOHAIbHBIC, IIOKa3aTeJdbHbIE U Jorapudmuyeckue
HEPAaBEHCTBA, HAXOJAUTh UX PELICHHS C IOMOILIBIO0 PABHOCUIIbHBIX I1EPEXO/I0B;

OCYLLECTBIIATh OTOOP KOpHEH NMpH pellieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOO/JIHO ONEpUPOBATH IOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOIUMBIE
(bopMyIIbI TSl pellieHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATh MOHITUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB, PABHOCUJIbHBIE
CUCTEMBl M CHCTEMBI-CIEACTBHS, HAXOAUTh pELICHUs CHCTEMBl M COBOKYIIHOCTEH pallMOHAJbHBIX,
UppaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTAapU(PMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemaTh palroHalbHble, UPPALlMOHAIbHbIE, TOKAa3aTeNlbHbIe, JOrapu(pMUUECKHEe U TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPABEHCTBA, COJIEPrKaIle MOAYIIH U TapaMeTpPhl;

IPUMEHATh TpapUuecKue METOAbl JJIs pelIeHUs ypaBHEHMH M HEpPaBeHCTB, a TakXke 3a7ad ¢
napameTpamu;

MOJICIMPOBaTh peajibHble CUTyallud Ha s3blke anreOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA U MX CHCTEMBI IO YCIOBHUIO 3ajaud, MCCIEN0BaTh MOCTPOEHHBIE MOJENU C HCIOJIb30BAaHHEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOJYUESHHBINH pe3yibTar.

DyHKIUH U TPaQUKH:

CTpOUTH TpaUKH KOMIO3MLIMU (PYHKIUI C TOMOIIBIO 3JIEMEHTApHOIO HCCIEIOBAaHUS U CBOMCTB
KOMITO3UINH JIBYX (DYHKLIU;

CTPOUTH TeOMeTpUUYecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: T'paUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHATH (PYHKIIMH [T MOJETUPOBAHUS U UCCIIEIOBaHUS PEaTbHBIX IIPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

MCIOJIb30BATh MPOU3BOJHYIO /ISl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIee U HAUMEHbIIIEe 3HaYCHHS PYHKIIMU HEMPEPHIBHON HA OTPE3KE;

HCIIOJIb30BaTh IPOU3BOAHYIO U1 HAXOXACHMUS HAWIYYLIEro pEUICHHs B INPHUKJIAJHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3ajJayax, JUIsl OIpeNeleHHs] CKOPOCTHM M YCKOPEHHs TMpoliecca, 3aJaHHOTO
bopmyoit uimm rpadukom;



CBOOOJHO  OMEpUPOBaTh TMOHITHSIMH: TEpBOOOpa3Has, OMNpeNeiIEHHBIH WHTETrpall, HaXOAWTh
epBoOOpa3HbIC AIEMEHTAPHBIX QYHKIIUNA U BRIYUCIIATH HHTETpa 1o ¢hopmyse HetoToHna-JlelOnuna;

HAXOJUTh IUIOMIAAN MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIILIO0 HHTETPAJIa;

UMETh  TPEJACTAaBICHHE O  MaTeMaTH4YeCKOM  MOJCITUPOBAHMHM HA  TNPUMEPEe  COCTaBJICHUS
g depeHInaTbHBIX YPAaBHCHHIA,

pemarh MPUKIAJHBIC 337a4d, B TOM YHCIE COIUAIBHO-YKOHOMHUYECKOTO M (PH3UYECKOro XapakTepa,
CpeacTBaMH MaTeMaTHYECKOTO aHanm3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
N KoauyecTBO YacoB
[1]
11/- HaumeHoBaHue pa3ienoB u Kontpo IMpakru | DJIEKTpoHHBbIE (H(POBHIE)
- TEM NMPOrpaMmabl Bcero JbHBIC yeckKkue oﬁpazoBaTenbﬂme PeCypcChl
padoThI padoThI
MHO0XeCcTBO IEHCTBUTEIBLHBIX
YHCel. MHOro4WIEHEI.
1 Pammonaneueie  ypaBHeHuss wu | 24 1
HEpaBEHCTBA. CucreMsbl
JIMHEWHBIX YPABHEHUN
9 @Oynkiun u rpaduku. CreneHHas 12 1
(YHKIHS C [IEJTBIM TTOKa3aTeieM
ApudmeTndeckuii KOpeHb N-0if
3 CTEIEHH. HppanmonanbHbie 15 1
ypaBHEHUS
4 [TokazarenbHas byHKIHS. 10 1
ITokazarenabHble ypaBHEHUS
5 Jlorapupmuueckas byHKIIHS. 18 1
Jlorapudmuyeckue ypaBHEHHS
6 Tpuronomerpuueckue 22 1
BBIPXKEHUS M YPABHEHHUS
ITocnegoBarensHOCTH H
7 8 10 1
MIPOTPECCUU
HenpepriBable byHKINN.
8 20 1
[IpousBoaHas
9 IToBTOpenue, obo01eHue, 5 1
CHCTEMAaTH3aINsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB II1O 136 9 0
IMTPOT'PAMME
11 KJIACC
N KoauuecTBO YacoB
[1]
11/- HaumeHoBaHue pa3geioB H Konrpo IpakrTu JJieKTPpOHHBbIe (HU(pPOBLIE)
I TeM MPOrpaMmbl Beero JIbHBIC yecKue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
UccnenoBanue byHKIUH C 22 1
MMOMOIIBI0 TPOU3BOTHOM
[TepBooOpasHast 1 HHTETpa 12 1
I'padbukn  TpUTOHOMETPUUECKUX
¢ynkuuit. Tpuronomerpuueckue | 14 1
HEPaBEHCTBA
UppatnmonansHeie,
oKa3aTeJIbHbIE u 24 1
norapuMuYecKre HePaBeHCTBA
KomriexkcHble unciia 10 1
HarypasibHble U nensle gyucia 10 1




Cucremsl palrOHAIbHBIX,

y UPPaLUOHATBHBIX 12
MOKa3aTeNbHBIX "
Jorapu(pMHUUECKUX YpaBHEHUN

8 3aa4un ¢ mapameTpamu 16

9 [ToBTOpenue, O6vO6HlCHI/Ie, 16
CHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsaun4vecTBo 4yacoB
No Kontp Nara DJIeKTPOHHbBIE
n/ Tema ypoxka Beer | ¢1PHPI IpaxTH H3y4eHU uHpposLIe
- o e YyecKHue a odpa3oBaTejbHbIE
padort padoThbI pecypchl
bl
MHoOxkecTBO, ONepanuru Hajq
1 MHO>KECTBAMH u ux 1 https://m.eds00.ru/1255f795
CBOICTBa
2 JHunarpammsl Diinepa-Benna | 1 https://m.edso0.ru/83bfefd5
[IpuMeHeHne  TEOpPETHUKO-
3 MHOKECTBEHHOro ammapata | 1 https://m.edsoo.ru/balad981
JUTSL peIIeHUs 3a/1a4
PanmonansHbIC qucna.
OOLIKHOBEHHIC 1 https://m.edso00.ru/c6418b5
4 JIECATUYHBIE Ipoow, 1 9
MPOICHThI, OCCKOHEUYHBIC -
MIEPUOIUYCCKHE TpoOH
PanmonansHbIC qyucna.
OOBIKHOBEHHBIC u
5 JIECITUYHBIE Ipoow, 1 https://m.edsoo.ru/673172bf
MPOIICHThI,  OECKOHEUHBIC
MIEPUOIUYCCKHE TpOoOH
Ipumenenue  apoGeit  n https://m.edsoo.ru/cbd8277
6 MPOILIEHTOB JuIs  pemieHus | 1 q
MIPUKJIAIHBIX 33724 B
[Ipumenenue npobelt
7 MPOLEHTOB Juig pemeHus | 1 https://m.edsoo.ru/b4e281fd
MIPUKJIAIHBIX 33724
JlelicTBUTENIBPHBIE  YHCIA.
8 PanvoHansHbIC n| 1 https://m.edsoo.ru/14c4868a
MppalMOHAIbHBIC YHCIIa
Apudmernueckue
9 Ofrepattui 1 1 https://m.edsoo.ru/abc2d62f
NEHCTBUTEIILHBIMU
YUCIaMHU
10 Moaynb JIeHCTBUTEIBHOTO 1 https://m.edsoo.ru/37b2437
YHUCJIa M €r0 CBOMCTBA 8
[Tpubnuxénnbie
BBIYUCIICHHMS, npaBuIia
11 OKpyrjieHusi, npukuaka u | 1 https://m.eds00.ru/d83a96ca
OIICHKA pe3ynbrarta
BBIYHCIICHUI
OcHOBHBIC METOIbI
12 PCIHCHHA HEIBIX 1 AP O6HO: 1 https://m.edsoo.ru/99b5ac47
paIMoOHaIBHBIX YpaBHEHUH
Y HEPABEHCTB
13 OcHOBHBIE METOIBI 1 https://m.edsoo.ru/143d7cal



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a
https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1

perieHus NeablX U JpoOHO-
palMOHAIBHBIX YPaBHEHUU
Y HEPABCHCTB

14

OcHOBHbIC METOIbI
peleHHst LeNbIX U APOOHO-
PalMOHAIBHBIX ypPaBHEHUIA
Y HEPAaBEHCTB

https://m.edsoo.ru/e3d2ad84

15

MHorowiessl OT  OAHOU
MePEMEHHOM. Henenue
MHOTO4YJIeHa Ha MHOTOWIEH
¢ octatkoM. Teopema besy

https://m.edsoo.ru/lc7alba5

16

MHorouneHsl ¢ LEIbIMU
KO3 PHUIHEHTAMH.
Teopema Buera

https://m.edsoo.ru/ff149ca8

17

Pemenne CUCTEM
JINHEMHBIX YPaBHEHUN

https://m.edsoo.ru/55fa9bfa

18

Pemenue CUCTEM
JIMHEWHBIX YPABHEHUN

https://m.edsoo.ru/lc76chca

19

Marpuna CHCTEMBI
JIMHEUHBIX ypaBHEHUH.
Onpenenurens  MaTpPULIbI
2X2, ero reoMeTpUYEeCKH
CMBIC]I u CBOMCTBA,
BBIYHMCIICHHE €0 3HAYCHUS

https://m.edsoo.ru/ee5c2192

20

Onpenenurens  MaTpULBI
2x2, ero reoMeTpu4ecKuit
CMBICIT u CBOWCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

https://m.edsoo.ru/b128febl

21

[Ipumenenne

ONPEEIUTEIS Ui
peuenus CUCTEMBI
JIMHEWHBIX YPABHEHUN

https://m.edsoo.ru/f67bed83

22

Pemenue MIPUKIIAIHBIX
3a/1a4 C IIOMOILBIO CHCTEMBI
JIMHEWHBIX YPABHEHUN

https://m.edsoo.ru/aa76e19a

23

Pemenue MIPUKIIAJHBIX
3a]1a4 C IIOMOILBIO CHCTEMBI
JIMHEWHBIX YPABHEHUN

https://m.edsoo.ru/e49a9dcl

24

KonTponbHas pa0ora:
"PanrioHanbHBIE YpaBHEHUS
n HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHNUH"

https://m.edsoo.ru/5b4ba92e

25

OyHKIMS, CrocoObI
3aJaHusd GbyHKIIH.
B3anmuo oOpaTHbIe
GyHKIUH. Kommo3sumus

byHKIHIT

https://m.eds00.ru/3572687
c

26

I'pacdux GbyHKIUH.
OnemMeHTapHbIE
npeoOpa3oBaHus rpapuKoB

byHKIUH

https://m.edsoo.ru/18c5661
b



https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192
https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83
https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/18c5661b

27

O6mactp ompeneneHus U
MHOXECTBO 3HAYEHHI
¢byakunn. Hymn QyHKIum.
IIpomexyTku 3HAK
MIOCTOSIHCTBA

https://m.edsoo.ru/69a4e756

28

YéTHble u HEYETHBIE
¢bynkuuun. Ilepuoanueckue
GyHKIHU. ITpomexyTku
MOHOTOHHOCTH (DYHKITHH

https://m.edsoo.ru/71218abf

29

MakcuMyMbl 1 MUHHUMYMBI
¢bynkuuu. HawmbGonbiee u
HauMEHBIIICe 3HaYCHHE
(YHKIIMU Ha TPOMEKYTKE

https://m.edso0.ru/78811d9
e

30

Jluneitnasi, kBaapaTu4Has u
JTpOOHO-JIMHEWHAS

byHKIIMU

https://m.edsoo.ru/dfa228e8

31

DneMeHTapHOoe
UCCIICIOBAHHE u
MOCTPOCHHE IPa)UKOB ITUX

GbyHKIUH

https://m.edsoo.ru/75c8228
9

32

DneMeHTapHoe
UCCIIEJOBaHKE u
MOCTPOCHUE TPAPHUKOB ITUX

byHKIUH

https://m.edsoo.ru/44e7e845

33

Creneunp C LEJIBIM
[IOKA3aTeJIEM. Bunom
Hrrotona

https://m.edso00.ru/6364696
a

34

Crenennp C HEJIBIM
IOoKa3aTeJieM. Bbuaom
HrroTtona

https://m.edso0.ru/1933a74a

35

CrenenHass  QyHKIUS C
HaTypaJdbHBIM U  IEJbIM
nokaszareneMm. E€ cBoicTBa
u rpaduk

https://m.edsoo.ru/b2a46ef9

36

KonrtponbHas paOora:
"Crenennas ¢yHkuus. Eé
cBOMcCTBa U rpaduk"

https://m.edsoo.ru/24c794c5

37

ApudmeTnueckuii  KOpeHb
HAaTypaJbHOM CTENEHU U
€ro CBOMCTBA

https://m.edsoo.ru/bdc5ac39

38

ApudmeTnueckuii  KOpeHb
HAaTypaJbHOW CTENEHU U
€ro CBOMCTBA

https://m.edsoo.ru/25ff7722

39

[IpeobpazoBanus

YUCIIOBBIX BBIpa)KeHI/II\/'I,
COJCPXKALINX CTEHCHH M
KOpHH

https://m.edso00.ru/3673781
c

40

[IpeobOpazoBanms
YHCIIOBBIX BBIPAXKCHHH,
COJICpKAINX CTCIICHH |
KOpHH

https://m.edsoo.ru/dea3b98e



https://m.edsoo.ru/69a4e756
https://m.edsoo.ru/71218abf
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https://m.edsoo.ru/1933a74a
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https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e

41

[TpeobpazoBanmst
YUCIOBBIX BBIPAKECHUH,
COIep)KalluX CTENEHH U
KOpHHU

https://m.edsoo.ru/1b14b4d
6

42

Hppauunonanbusie
YPaBHEHHUSI. OcHoBHBIE
METO/bI peuieHus
UPPAaLMOHATILHBIX
ypaBHEHUU

https://m.edsoo.ru/26ad77de

43

Hppauuonansusie
YPaBHEHHUS. OcHoBHBIE
METO/bI peuieHus
UPPaLMOHATILHBIX
YpaBHEHUU

https://m.edso0.ru/al27661
8

44

Hppauuonansusie
YpaBHEHUS. OcHoBHBIE
METO/BI peuienus
UPPalMOHAIBHBIX
YpaBHEHUI

https://m.edsoo.ru/b2578f49

45

PaBHOCHIBHEIE nepexoanl B
pEeLIeHUU UPPALMOHATIBHBIX
YpaBHEHUI

https://m.edso0.ru/87b79e5
d

46

PaBHOCHIIbHBIE ITEPEXOIbI B
pelIeHNH UppaLMOHAIBHBIX
ypaBHEHUH

https://m.edsoo.ru/4bb9262
e

47

PaBHOCUIIBHBIE ITEpEXOBI B
peLIeHUN UPPALMOHAIIBHBIX
ypaBHEHUH

https://m.edsoo.ru/4ed6243
1

48

PaBHOCUIIBHBIE TIEPEXOBI B
pEeLIeHNN UPPALMOHAIIBHBIX
ypaBHEHUH

https://m.edsoo.ru/da65eaac

49

CpoiicTBa U rpaduk KOpHS
N-0i CTENEeHU KaK (PyHKIIMU
oOpaTHOH  cTemeHu ¢
HaTypaJIbHBIM MOKa3aTelleM

https://m.edsoo.ru/2aeca91f

50

CaoiicTBa U rpaduk KOpHS
N-oif cTeneHu Kak QyHKLIUU
oOpaTHoi CTENEeHU c
HaTypaJbHbBIM I1OKa3aTelIeM

https://m.edsoo.ru/942e9baf

51

KonTponbHas pa0ora:
"CBoiicTBa 1 TpaduK KOpHS
n-oit CTEIIECHHU.
HppaunonaibHbie
ypaBHeHus"

https://m.edsoo0.ru/21f372b4

52

Crenenb C palMOHAIBHBIM
mokasarejieM U €€ CBOUCTBA

https://m.edsoo.ru/92cdb3eb

53

Crenenp C panMOHAIBHBIM
IOoKa3arelieM U e€ CBOMCTBa

https://m.edsoo.ru/b3e63dd
3

54

Crenenb C palMOHAIBHBIM
mokKasarejieM U €€ CBOMCTBA

https://m.edso0.ru/c688a2e5

55

[TokazatenpHass  GyHKIHUSA,

https://m.edsoo.ru/e54932a2
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e€ cBoiicTBa U rpaduk

Ucnonws3zoBanne  rpaduka

56 GyHKIMK Ui peleHHS https://m.edsoo.ru/ae2f6e85
ypaBHEHUI
Hcnonb3oBanue  rpaduxa

57 GYHKIMU  JUIsE  pelIeHUs https://m.edsoo.ru/e59ed2el
ypaBHEHUI
[TokazarenbHble

58 ypaBHEHHS. OcCHOBHBIE https://m.edso00.ru/66434be
METO/IbI pelienys 6
II0KA3aTENIbHBIX YPABHEHUI
[TokaszaTenbHble

59 yiaBHeHHH' OCSOBHHe https://m.edso00.ru/2b55a65f
METO/IbI pelieHus
II0KA3aTENIbHBIX YPABHEHUI
[TokazarenbHbie

60 yiaiHeHm' O;ZIOIZHHe https://m.edsoo.ru/ca5b5663
METO/IbI HICHUS
MOKAa3aTeIbHBIX YPABHEHUI
KonTponbHas pabora:

61 "IToka3zarenpHast (yHKITHSL. https://m.edso00.ru/981bd48
[TokazarenbHbIe 4
ypaBHEeHHUS"

62 Jlorapudgm YKcia. https://m.edso00.ru/6996b38
CsoiicTBa norapugma a

63 Jlorapudm yuca. https://m.edso00.ru/32c74b5
CsoiicTBa norapugpma 2

64 JCIOCF)%EH(I? orapud aqHCHa‘ https://m.eds00.ru/9ce4e695
BOICTBa JIoTapum

65 JlecsTunbie o " https://m.edso00.ru/b83ab9f5
HATypaJIbHBIE TOTapHU(PMBI

66 Z[:CH;T):;HHee orap I/I https://m.edsoo.ru/dd5¢15f2
HATypaJIbHBIE JIOTAPHU(PMBI
[TpeobpazoBanue

67 BBIPQXKEHUH, COAEpKaAIIUX https://m.edsoo.ru/e89a71d1
Jorapu@msl
[TpeobpazoBanue

68 BBIPQXKECHUH, COJEpKAIINX https://m.edsoo.ru/b54bf4ab
Jorapu@msl
[IpeobpazoBanue

69 BBIPOXKEHUH, COJEpKAIINX https://m.edsoo.ru/e4e7668f
Jorapu@msl
Jlorapudmuueckas

70 ¢bynkuus, e€ cBoiicTBa U https://m.edsoo.ru/c73dac79
rpaduk
Jlorapudmuueckas

71 ¢bynkuus, e€ cBoiicTBa U https://m.edso0.ru/8f13f8a4
rpaduk

72 Hcmons3oBanne  rpaguka https://m.edsoo.ru/4fd8798b

GYHKIIMU  JUIsE  pelIeHUs
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YpaBHEHU U

Ucnonws3zoBanne  rpaduka

73 GyHKIMU Ui peLICHHS https://m.edsoo.ru/dc551efd
YpaBHEHUU
Jlorapupmuueckue

- YPaBHCHHA. OcrOBHEIS https://m.eds00.ru/244750d8
METOIbI peLIeHHS 7
Jorapu(pMUIECKIX -
ypaBHEHUI
Jlorapupmuueckue

- YPaBHCHUL. OcHoBHEIE https://m.eds00.ru/754b14c
METOIbI peLIeHHs 3
JorapuMUIECKIX B
YpaBHEHUU
Jlorapudmuueckue

76 YPaBHCHUL. OcroHbIe https://m.eds00.ru/9613857
METOBI pelIeHus 5
JorapupMHUUECKUX -
ypaBHEHUH
PaBHOCHIIBHBIE TIEPEXOIBI B

77 sz;ZHIEJ e https://m.edso0.ru/87c45ab8
JorapuPpMUICCKIX
ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IbI B

78 peleHnmn https://m.edsoo.ru/23de51d
JorapuhMHUUECKUX 3
YpaBHEHUI
KonTponbHas pabora:
"Jlorapudmuyeckas

79 GyHKIMS. https://m.eds00.ru/85a69d2c
Jlorapudmuueckue
ypaBHEeHHUS"

80 Curyc, KOCHHYC, TAHTEHC I https://m.eds00.ru/5353993
KOTaHTEHC YHCIOBOTO d
aprymMeHTa

o1 Curyc, KOCHHYC, TAHTEHC I https://m.eds00.ru/467176b
KOTaHTEHC YHCIIOBOTO

5

aprymMeHTa -

- ApKCHHYC, apKKOCHHYC M https://m.eds00.ru/3bd79b2
apKTaHTEHC YHCIOBOTO b
aprymMeHTa -
ApKCHHYC, apKKOCHUHYC H

83 apKTaHI€HC YK CIIOBOTO https://m.eds00.ru/e588666f
aprymMeHTa
Tpuronomerpruueckas

" OKpY#AHOCTB, ONpPC/CICHHIC https://m.eds00.ru/8732a6b
TPUTOHOMETPHUICCKIX 8
byHKIUH YK CIIOBOTO B
aprymMeHTa

85 Tpuronomerpuraeckas https://m.eds00.ru/8985f3f8

OKPY’KHOCTb, OIIpEAEICHUE
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TPUTOHOMETPHUYECKHUX

byHKIUH YK CIIOBOTO

aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

hopmyIbI

https://m.edsoo.ru/1876a71f

87

OcCHOBHEBIE
TPUTOHOMETPUYECKHUE

hopmyIbI

https://m.edsoo.ru/babb3e3e

88

OcCHOBHEBIE
TPUTOHOMETPUYECKHUE

hopMyIbI

https://m.edsoo.ru/9ed2eee4

89

OCHOBHEBIE
TPUTOHOMETPUIECKHE

(bopmyIbl

https://m.edsoo.ru/6acdea85

90

[IpeobpazoBanue
TPUTOHOMETPHYECKUX
BBIPA)KCHUN

https://m.edsoo.ru/e73bfc21

91

[IpeobOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPA)KCHUIN

https://m.edsoo.ru/a3ec7eal

92

[IpeobpazoBanue
TPUTOHOMETPHYECKUX
BBIPA)KCHUI

https://m.edsoo.ru/294de3d
6

93

[IpeobOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPA)KCHUIN

https://m.edsoo.ru/8a7943d
b

94

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://m.edsoo.ru/8bda54be

95

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://m.edsoo.ru/3b3fcef4

96

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://m.edso00.ru/1623315
5

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://m.edsoo.ru/c7eedb68

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://m.edsoo.ru/17efeea?

99

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://m.edsoo.ru/c7fa9769

100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://m.edsoo.ru/452282d
8

101

KouTponbHas pabora:

"TpuroHoMeTpuyecKue
BBIP)KEHUS

n

https://m.edsoo.ru/e5c9dblb
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TPUTOHOMETPHUUECKHE
ypaBHeHus"

102

IlocnenoBaTeabHOCTH,
CII0COOBI 3aJaHUs
MOCJIEIOBATEILHOCTEIA.
Meton MaTeEMaTHUECKON
WHIYKIAH

https://m.edso0.ru/15f53b52

103

MOHOTOHHBIC u
OTpaHUYCHHBIE
IIOCJICIOBATEIILHOCTH.
Uctopus aHaan3a
OECKOHEYHO MaJbIX

https://m.edsoo.ru/8b2841f5

104

Apudmernueckas
mporpeccus

https://m.edsoo.ru/7125ba5
4

105

I'eomeTpuueckas

nporpeccusi.  Bwuiyucnenue
CNOJICHbIX ~ NPOYEHMO8 8
npogeccuu SIKOHoMucma.

https://m.edsoo.ru/9eladeff

106

beckoneuno  yObiBaromias
reOMETpUYECKast
Mporpeccus

https://m.edsoo.ru/9b6297a
8

107

Cymma 0ECKOHEYHO
yOBIBaroIei
reOMEeTPUYECKON
POTpecCcuu

https://m.edsoo.ru/6a2f764b

108

JImHenHbIi 178
SKCIOHEHIMAIBHBIA  POCT.
Yucno e. dopmyina
CJIO’KHBIX IPOLEHTOB

https://m.edsoo.ru/7c496ecl

109

JInnenHsbIit u
SKCIIOHEHIIMAJIBHBI  POCT.
Yucno e. ®opmyiia
CJIOXKHBIX ITPOLICHTOB

https://m.edsoo.ru/2e3b6f82

110

HUcnonp3oBanue
MPOTPECCUU JJIsl PELICHUs
peanbHBIX 3a7a4
MIPUKJIATHOTO XapaKTepa

https://m.edsoo.ru/8431614
d

111

Kontponbhas pabora:
"IlocienoBaTeILHOCTH U
nporpeccun’

https://m.edsoo.ru/e4cc3c8f

112

HemnpepsiBHbIE QyHKIIMU 1
HUX CBOMCTBa

https://m.edsoo.ru/c713449
d

113

Touxa paspsiBa.
AcHMITOTHI rpadukos

byHKIUH

https://m.edso00.ru/72834b6
d

114

CaoiicTBa byHKIHI
HETPEPHIBHBIX HA OTPE3Ke

https://m.edsoo.ru/518fd95d

115

CaoiicTBa byHKIUI
HENPEPHIBHBIX HA OTPE3Ke

https://m.edsoo.ru/6aa2242c¢

116

Meroax uHTEpBaNOB A
pelIeHrs HEPABEHCTB

https://m.edsoo.ru/983c4bf7
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Merton uWHTEpBalOB IS

117 1 https://m.edsoo.ru/79dcc343
pElICHUS HEPABCHCTB

118 Meron  murepsanos - m 1 https://m.edsoo.ru/42262dbf
pelIeHNs HEPABEHCTB
[Ipumenenue CBOWCTB

119 | wnenpepeBHBIX  (yHkmmii | 1 https://m.edso0.ru/ca96725f
JUISL pellieHus 3a/1a4
Ilpumenetne CBOHCTB https://m.eds00.ru/1728626

120 | nenpepwmiBHBIX  GyHkmmid | 1 7
JUISL pellieHus 3a/1a4 B

121 IlepBas u BTOpAT | 4 https://m.eds00.ru/a966531
MIPOU3BOIHBIE (DYHKIIUU b
Onpenenenue,

122 | reomerpuyeckuii  cmbich | 1 https://m.edsoo.ru/bfb748b1
MIPOU3BOIHOMN

193 Onpenenenue, Gpuandeckuit 1 https://m.edsoo.ru/4c2b141
CMBICJI IPOU3BOIHOM 6

124 YPABHCHHE KACATCILHOH K 1 https://m.edsoo.ru/bfc1b543
rpaduKy QyHKIHH

125 YPABHCHUE KACATCILHOU K 1 https://m.edso0.ru/912be4f3
rpaduky GyHKIUU

126 Hpoussonusie . 1 https://m.edsoo0.ru/3226affc
HJIEMEHTAPHBIX QYHKIHUN

197 [TpousBoaHbIe § 1 https://m.edsoo.ru/87a6f8a5
AIIEMEHTAPHBIX (PYHKIIMIA
[IpousBonHas CYMMBHlI,

128 | mnpowusBenenus, gactHoro u | 1 https://m.edsoo.ru/26fa41b9
KOMITO3UITUU (QYHKITHIA
Tpoussomasn CYMMBL, https://m.eds00.ru/44876d3

129 | mnpowusBenmeHus, gactHoro u | 1 a
KOMITO3UITUU (QYHKITHIA -
[IpousBoaHas CYMMBHI,

130 | mpousBenenus, yactHoro u | 1 https://m.edsoo.ru/3984aa6c
KOMITO3UITUU (QYHKITHIA

131 ,ISOHTPOHI’HM " pabora: 1 https://m.edsoo.ru/cd83e15d
IIponsBoHas
[ToBTOpenue, o0oOIICHNUE,

132 | cucremarusanus ~— 3HAHUM: 1 https://m.edsoo.ru/aech94ba
"YpaBHeHus"
TlosTopenne, 0606meHHf’ https://m.edso0.ru/6c98584

133 | cucremarm3anus ~ 3HAHUM: 1 3
"(DyHKHI/II/I" =

134 Hrorosas KOHTPOJIbHAS | 4 https://m.edsoo.ru/4b13ba6
pabota 4

135 | [losropemme, —obobmerme, | 4 https://m.eds00.ru/df719817
CUCTEeMAaTH3aI¥sl 3HAHUH

136 Hostopene, 06061“65{ ue, 1 https://m.edso00.ru/48271c3c
CUCTEMAaTH3aIVsl 3HAHUH

OBILEE KOJIMYECTBO | 136



https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543
https://m.edsoo.ru/912be4f3
https://m.edsoo.ru/3226affc
https://m.edsoo.ru/87a6f8a5
https://m.edsoo.ru/26fa41b9
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/3984aa6c
https://m.edsoo.ru/cd83e15d
https://m.edsoo.ru/aecb94ba
https://m.edsoo.ru/6c985843
https://m.edsoo.ru/6c985843
https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/df719817
https://m.edsoo.ru/48271c3c

YACOB I10 ITPOTPAMME

11 KJIACC

Ne
n/
I

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

Kontpo
JIbHbIE
padoThI

MpaxkTn
YyecKHue
padoThI

Jara
U3y4eHHn
s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHneHnue MnMpou3BOAHOM
K HCCJECNOBAaHUIO (DYHKITUI
Ha MOHOTOHHOCTh U
HKCTPEMYMBI

https://m.edsoo.ru/72b24fd7

IIpuMeHeHne TpOU3BOAHOU
K HCCIICIOBAaHUIO (PYHKIUI
Ha MOHOTOHHOCTh U
IKCTPEMYMBI

https://m.edsoo.ru/alc89b24

[IpumeneHne MpoOU3BOJHOM
K WCCIICIOBAaHHUIO (PYHKITUI
HA  MOHOTOHHOCTh U
OKCTPEMYMBI

https://m.edsoo.ru/c165191e

IIpuMeHeHne TPOU3BOAHOU
K UCCIICIOBAaHUIO (PYHKIUI
Ha MOHOTOHHOCTh U
IKCTPEMYMBI

https://m.edsoo.ru/787del7
d

[IpumeHeHne pOU3BOIHOM
K HCCIIEIOBAaHUIO (YHKIIUN
Ha MOHOTOHHOCTE n
OKCTPEMYMBI

https://m.edsoo.ru/b4fdf8fe

IIpuMeHeHne TPOU3BOAHOU
K HCCIICIOBAaHUIO (PYHKIUI
Ha MOHOTOHHOCTh u
DKCTPEMYMBI

https://m.edsoo.ru/d4a7b6f7

Haxoxnenne HanGomb1IeTO
U HaWMEHBIIETO 3HAYEHUS
HENpepbIBHON (QyHKIIMM Ha
OTpE3Ke

https://m.edsoo.ru/4c15f33d

Haxoxaenne HanOOJIbIIIETO
U HaUMEHBIIEr0 3HAauYeHUs
HENpPEephIBHON (YHKIHMH Ha
OTpE3Ke

https://m.edsoo.ru/a4f28db4

Haxoxnenune HanOombIero
U HAaWMCEHBIIETO 3HAYCHUS
HENpepbIBHON (QyHKIIMM Ha
OTpe3Ke

https://m.eds00.ru/36697f39

10

Haxoxnenne HanOoOJIbIIErO
U HaUMEHBIIETr0 3HAYEHUs
HENpephIBHON (PYHKIMH Ha
OTpE3Ke

https://m.edso0.ru/77268c2
b

11

Haxoxneane HanOOJIbIIETO

https://m.edsoo.ru/7bal113



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d
https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134

¥ HAWMEHBIIETO 3HAYCHHS
HENpepbIBHON (DyHKIIMM Ha
OTpe3Ke

|~

Haxoxnenne HanOOJIbIIErO
A HAUMEHBIIEr0 3HAYEHUS

https://m.edsoo.ru/b8438d9

12 .
HENpephIBHONH (YHKIMHU Ha b
OTpe3Ke
IIpuMeHeHne poOU3BOAHOU
13 VA HAXOAJICHHA https://m.eds00.ru/9c594e6d
HAaWIy4dlllero peleHus B
MPUKIIATHBIX 3a7a4ax
[IpumeHeHnue Nnpou3BOAHOM
JUIs HAXO0XJICHUS
HAWIY4YIlero pelIeHus B
14 IIPUKIIAHBIX 3aJa4ax. https://m.edsoo.ru/b27235ee
Ananuz U3MeHeHus
cmoumocmu, OnMUMU3ayus
3ampam u npubdLLIU 8
npogeccuu SKOHOMUCIA.
IIpuMeHeHne POU3BOIHOU
AT ONIPCACIICHIA CKOPOCTH https://m.edsoo.ru/59e47d6
15 M YCKOpPEHHs Mpoliecca, 7
3aJaHHOTO (OPMYION HIIN -
rpaduKoM
[TpumeHneHne TpPOU3BOIHON
JUISL OIIPENIENIEHUSI CKOPOCTHU
16 U YCKOpEHHUs TpoIliecca, https://m.eds00.ru/971f5943
3alaHHOrO0 (OPMYION WK
rpaduxkom
. https://m.eds00.ru/25a2955
17 Kommnozurust ¢hyHKImii 5
. https://m.edsoo.ru/8d86b63
18 Kommo3umus GpyHKIwiz b
19 Komnosunus Qysxunit https://m.edsoo.ru/6¢cf3dbed
I'eomerputeckne  00pasbl https://m.eds00.ru/5964bd2
20 YpaBHEHUU Ha 8
KOOPJAWHATHOM IIOCKOCTH -
['eomeTrpuueckue  00passbl
21 ypaBHEHUU Ha https://m.edsoo.ru/13bca2d3
KOOPJWHATHOM IIOCKOCTH
KonTponbhas pabora:
22 "HUccnenoBanue GyHKIUH ¢ https://m.edsoo.ru/45e836e7
MTOMONIBIO TPOU3BOTHON"
23 [TepBooOpa3Has, OCHOBHOE https://m.eds00.ru/d6b8893
CBOWCTBO MEPBOOOPA3HBIX 1
[TepBoobOpaznbie
24 DIIEMEHTApHBIX  (PYHKIHUH. https://m.edsoo.ru/a872a135
[TpaBuna HaX0XKICHUS
epBOOOPA3HBIX
25 IeprooGpasunte https://m.edsoo.ru/ecbb5cd3

JJIEMEHTApHBIX  (PYHKIIMA.



https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943
https://m.edsoo.ru/25a29552
https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3

[IpaBuna HaXO0XKICHUSI
epBOOOPA3HBIX

26

WNurerpanin.
['eomeTpuyeckuii  cMBICHT
WHTErpaja

https://m.edsoo.ru/9a928cae

27

Brrunciaenue
OnpeAeIEHHOr0 MHTErpaja
no ¢opmyne HeioToHa-
JletiOHuIa

https://m.edsoo.ru/ca9bec52

28

Beruucnenue
OIPEENEHHOIO HMHTErpaja
nmo ¢opmyne HeroToHa-
JletiOnuIa

https://m.edsoo.ru/972a111
5

29

[Ipumenenue WHTEerpaja
JUISt HaXO0KJIEHUS
Ionaied Iiockux Guryp

https://m.eds00.ru/8893e18
d

30

[Ipumenenue  WHTErpana
JUIST HAXOXJEHUs 00bEMOB
T€OMETPUUECKUX Tell

https://m.edsoo.ru/5a81da96

31

[Tpumepsr peleHui
QG epeHIaIbHbIX
ypaBHEHUH

https://m.edsoo.ru/eba4834c

32

[Tpumepsr peleHui
QG epeHIaIbHbIX
ypaBHEHUH

https://m.edsoo.ru/29e9abab

33

Marematuyeckoe
MOJICIIMPOBAHUE PEATbHBIX
IIPOLIECCOB €  IOMOUIBIO
nuddepeHIanIbHbBIX
ypaBHEHUH

https://m.edsoo.ru/4587db4
c

34

KonrtponbHas pa0ora:
"ITepBooOpaznas u
uHTerpan”

https://m.edsoo0.ru/35d34e2
5

35

Tpuronomerpuueckue
(GyHKIIMM, MX CBOMICTBa M
rpaduxu

https://m.edso0.ru/8294d29
8

36

Tpuronomerpuueckue
GyHKIIMM, MX CBOICTBa M
rpaduxu

https://m.edsoo.ru/be4fdcl6

37

Tpuronomerpuueckue
GyHKIIMM, UX CBOMCTBa M
rpaduxu

https://m.edsoo.ru/24d99al
3

38

Tpuronomerpruueckue
GyHKIIMM, UX CBOICTBa M
rpaduxu

https://m.edsoo.ru/dc3ad111

39

Tpuronomerpuueckue
GyHKIIMM, MX CBOMICTBa M
rpaduxu

https://m.edsoo.ru/18a64ffa

40

OT16op KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOIIBIO

https://m.edsoo.ru/ecla2fc7



https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7

TPUTOHOMETPUUYECKOMN

OKPY>KHOCTH
Ot6op KOpHEH
TPUTOHOMETPHUUYECKHX
41 YPaBHEHHH C  IOMOIIBIO https://m.edsoo.ru/4e3fd474
TPUTOHOMETPHUUYECKON
OKPY>KHOCTH
OTt60p KOpHEH
TPUTOHOMETPHUUYECKHX
42 YpaBHEHHI C  TIOMOIIBIO https://m.edsoo.ru/c2e7c593
TPUTOHOMETPHUUYECKON
OKPY>KHOCTH
OTt60p KOpHEH
TPUTOHOMETPHUUYECKHX
43 YPaBHEHHH C TIOMOIIBIO https://m.edsoo.ru/c2fd7f3f
TPUTOHOMETPHUYECKON
OKPY>KHOCTH
Pewenue
44 TPUTOHOMETPHUYECKHUX https://m.edsoo.ru/1a2229a7
HEPAaBEHCTB
Pewenue
45 TPUTOHOMETPUUECKHUX https://m.edsoo.ru/9eb6285f
HEPaBEHCTB
Pewenue
46 TPUTOHOMETPUUECKHUX https://m.edsoo.ru/c4ea39e4
HEPaBEHCTB
Pewenue
47 TPUTOHOMETPUYECKUX https://m.edso00.ru/552f882c
HEPaBEHCTB
KonrtponbHas pa0ora:
"I'paduku
48 TPHUTOHOMCTPHIHCCKHX https://m.edso00.ru/d269fbf8
(GyHKIHIA.
Tpuronomerpuyeckue
HepaBeHcTRa"
OcHoBHbIE METO/IbI
49 pelICHUsS  TOKa3aTeIbHBIX https://m.edsoo.ru/81c3dd2c
HEPaBEHCTB
OcHoBHbIE METO/IbI
50 pelICHHUS  TOKa3aTeIbHBIX https://m.edsoo.ru/17dc6ffl
HEPaBEHCTB
OcHOBHEBIE METOIBI
51 pelICHHUS  TOKa3aTeIbHBIX https://m.edsoo.ru/793cad36
HEPaBEHCTB
OcHosHEIE MCTOBI https://m.eds00.ru/235985a
52 pelleHnss  MOKa3aTeJIbHBIX 4
HEPaBEHCTB -
OcHOBHBIE METO/IbI
53 pettietnA https://m.edsoo.ru/5a81cdb2
JorapupMUUECKUX

HEPaBEHCTB



https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2

OcCHOBHEBIE METOJIBI

o4 PCLICHITA https://m.eds00.ru/91498ea5
JorapupMUUECKUX
HEPABEHCTB
OcHOBHbIE METO/IbI
55 peLICHHS https://m.edsoo.ru/5b7d4dc
J0rapuPMHUECKUX 6
HEPABEHCTB
OcHoBHbIE METO/IBI
56 penieHus https://m.edso00.ru/d223d22
JorapupMUUEecKUX 9
HEPABEHCTB
OcroBrbic METOBI https://m.edso00.ru/15dc774
57 pEIICHUS UPPAMOHAIBHBIX 6
HEPABEHCTB -
OcuosHbIe METOJIA! https://m.edsoo.ru/271334a
58 pENICHUs UpPaAMOHATBHBIX 9
HEPABEHCTB B
OcrosHbIe METOJIA! https://m.edsoo.ru/5dd722d
59 peleHusi UppanruoHaIbHbBIX 3
HEPABEHCTB B
OcHoBHbIE METO/IBI
60 peleHusi UppanruoHaIbHbBIX https://m.edsoo.ru/b1fe93ee
HEPABEHCTB
['paduueckue METO/IBI
61 peleHuss uppauuoOHaIbHBIX https://m.edsoo.ru/fed1b92b
ypaBHEHUH
I'paduueckue METO/BI
62 peleHusl UppanuoHaIbHBIX https://m.edsoo.ru/cd24f4c7
ypaBHEHUH
I'paduueckue METO/BI
63 pelIeHHusT  TTOKa3aTeTbHBIX https://m.edso00.ru/22d6f222
ypaBHEHUH
I'paduueckue METO/BI
64 pELICHUsT  MOKa3aTeIbHBIX https://m.edsoo.ru/2bef6717
HEPaBEHCTB
I'paduueckue METO/BI
65 PEIIICHIA https://m.edsoo.ru/aafb357c
JorapupMHUECKUX
ypaBHEHUU
I'padpuaeckue METO/IbI
66 PEIICHITA https://m.edsoo.ru/9ac2bfb2
JorapupMUUECKUX
HEPABEHCTB
['paduueckue METO/IBI
67 PELICHIA https://m.edsoo.ru/4d21fb76
J0rapupMHUECKUX
HEPABEHCTB
['padpuaeckue METO/IbI
68 pelIcHHs TTOKa3aTeIbHBIX U https://m.edsoo.ru/6aaef75a

Jorapu(MHUIECKUX



https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7
https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a

YpaBHEHHI

I'padpuaeckue METO/IbI
69 pemeHIgI HOKA3ATCIILHBIX 1 https://m.edsoo.ru/acd32149
JorapupMUUEecKux
ypaBHEHUI
['padmyeckue METO/IbI
70 pememgl TOKA3ATCIILHBIX 1 https://m.edsoo.ru/fffb2d68
JorapuMUUECKUX
HEPABEHCTB
['paduueckue METO/IBI
71 pEIICHUS TTOKA3aTeNbHbIX U https://m.edsoo.ru/a2b8852
JorapupMUUEcKUX 2
HEPaBEHCTB
KonTponbhas pabora:
79 MppauuonankHbie, https://m.edsoo.ru/d81de93
MOKa3aTeIbHbIE u
b
norapudmuueckue -
HepaBeHCTBA"
KommiekcHbie qucla.
Anrebpamrecxad 1 https://m.edsoo.ru/d8bd663
73 TPUTOHOMETPUYECKAs 1
dbopmbl 3aIUCU -
KOMIUIEKCHOTO YHCJIa
KommiekcHbie qycla.
Anrebpanyeckas u
74 TPUTOHOMETPHYECKAs https://m.edsoo.ru/187c44ac
dbopmbl 3aIUCu
KOMILJIEKCHOTO YnCa
ApupueTiccxue https://m.eds00.ru/7334174
75 onepauuu c 6
KOMIUIEKCHBIMU YHCIIAMU B
ApudueTiccxue https://m.eds00.ru/5762998
76 omepamuu c 5
KOMIUIEKCHBIMU YHCIIAMU B
N300paxkeHue
77 KOMILIEKCHBIX ~4YHCE]I Ha https://m.edsoo.ru/8c93chd7
KOOPJIMHATHOM MJIOCKOCTH
N300paxkeHue
78 KOMIUIEKCHBIX YHCE]I Ha https://m.edso0.ru/3a41cc66
KOOPJIMHATHOM MJIOCKOCTH
®opmyna Myaspa. Kopuu
79 n-oit CTETIeH! u3 https://m.edsoo.ru/a5bedee8
KOMILJIEKCHOTO YnCa
®opmyna Myaspa. Kopuu
80 n-oit CTETIeH! u3 https://m.eds00.ru/22b1ca52
KOMILJIEKCHOTO YnCa
IIpumeHeHune
81 KOMHHeKCHI:II)X meen i https://m.edsoo.ru/287818af
pemieHuss  (pU3MYECKUX U
TEOMETPUUYECKHX 3a/1a4
82 KonrtponbHas pabora: https://m.eds00.ru/63be536f



https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631
https://m.edsoo.ru/d8bd6631
https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f

"KomriuiekcHrle uyncia"

83

Harypanbubsle u  wmemsle
4yucIa

https://m.edso0.ru/46736¢c2
3

84

Hatypanbuble u  wmenbie
qucia

https://m.edsoo.ru/a7bcc942

85

IIpuMeHeHHe  NPU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIl

https://m.edsoo.ru/b162b7ca

86

[IpumeneHue  MPU3HAKOB
JEJIMMOCTH LIETIBIX YUCE

https://m.edso0.ru/68bb592
1

87

[IpumeneHue  MPHU3HAKOB
JEIUMOCTH LEJIBbIX YHUCEIl:

HOJT u HOK

https://m.edsoo.ru/bdb89cca

88

[IpumeneHue  MPHU3HAKOB
JEIUMOCTH LEJIbIX YHUCEIL:

HOJT u HOK

https://m.edsoo.ru/a85cdd79

89

[IpumeneHue  MPHU3HAKOB
JEIUMOCTH LENbIX YHUCEl:
OCTaTKH 110 MOJYJIIO

https://m.edsoo.ru/f636c614

90

[IpumeHeHue  MPHU3HAKOB
JEIUMOCTH LEJIbIX YHUCEll:
OCTaTKH 110 MOJYJIIO

https://m.edsoo.ru/edc239c4

91

[IpumeneHue  MPHU3HAKOB
JETUMOCTH 1IE€JIbIX YHUCEI:
anroput™  EBkimpa  ans
peuieHuss 3a7ad B IEJBIX
qrciax

https://m.edsoo.ru/77a4756
2

92

KonrtpomnbHas pa0ora:
"Teopus nensix yncen"

https://m.edsoo.ru/fdb581a2

93

CucremMa U COBOKYIHOCTh
ypaBHEHUM. PaBHOCUIIbHBIE
CHCTEMBI HW  CHCTEMBEI-
CIIEACTBUS

https://m.edsoo.ru/e1745b9
5

94

Cucrema UM COBOKYIHOCTH
ypaBHeHUH. PaBHOCUIIbHBIE
CACTEMBI U CHUCTEMBI-
CJIEICTBUS

https://m.edsoo.ru/655dd6fb

95

OCHOBHBIE METOIbI
peleHus CHCTEM u
COBOKYITHOCTEM
parrioHaIbHBIX YPABHEHHIH

https://m.edsoo.ru/el17f79ce

96

OcHoBHbIE METO/IbI
penieHus CUCTEM nu
COBOKYITHOCTEMN
VPPALMOHAIBHBIX
YpaBHEHUN

https://m.edsoo.ru/34c15bcl

97

OcHoBHbIE METO/IbI
peneHus CUCTEM nu
COBOKYITHOCTEMN

MTOKa3aTeJIbHBIX YPaBHEHU

https://m.edsoo.ru/bbd36d2
3

98

OcHOBHBIE METOIbI

https://m.edso0.ru/636¢7cd8



https://m.edsoo.ru/46736c23
https://m.edsoo.ru/46736c23
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https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8

penieHus CUCTEM u
COBOKYITHOCTEM
MTOKa3aTeJIbHBIX YPAaBHEHU

99

OcHoBHbIE METO/IBI
perieHus CUCTEM u
COBOKYITHOCTEH
norapuGMUIEeCKUX
ypaBHEHUH

https://m.edsoo.ru/a2dac63a

100

OcHoBHbIE METO/IBI
perieHus CUCTEM u
COBOKYITHOCTEH
norapuGpMUIEeCKUX
ypaBHEHUH

https://m.edsoo.ru/c96be5d2

101

[lpumeHenne cucTeM K
PEIICHUI0 MaTeMaTUIEeCKIX
3ajady = M 3a7a4 W3
Ppa3IUYHBIX oOnacTeit
HAYKd W PEAIbHOM JKU3HW,
UHTEpIpeTanus
MOJIYYCHHBIX PE3yJIbTaTOB

https://m.eds00.ru/6393645
c

102

[lpumeHeHne cucteM K
PCIICHHUIO MATEMATUYCCKUX
3ajady M 3a7a4 W3
Ppa3IUYHBIX oOnacTeit
HAYKd W PEATbHOH JKU3HW,
UHTEpIpeTanus
MOJIYYCHHBIX PE3yJIbTaTOB

https://m.edso0.ru/48a3564
9

103

[TpuMeHeHre HEepPaBeHCTB K
PCIICHHUIO MATCMATHYCCKUX
3aa4 W 3amady U3
Ppa3IUYHBIX oOnacTeit
HAyKH M peaqbHOW KU3HHU,
MHTEpIpeTanus
MOJTyYEHHBIX PE3yIbTaTOB

https://m.edsoo.ru/7fcf8cl1

104

KonTponbHas paborta:
"CucTemMbl panoOHAIbHBIX,
UPpaMOHATIBHBIX
MOKa3aTeIbHBIX u
J0rapupMHUECKUX
ypaBHEHUI"

https://m.eds00.ru/9922183
a

105

PanronanbHbIe  ypaBHEHUS
C mapaMeTpamMu

https://m.edso0.ru/c121384
9

106

PammmonansHbie
HEpPaBEHCTBA c
rapaMeTpamMmu

https://m.edsoo.ru/2cfac246

107

PanmonanpHbie CUCTEMBI C
napameTpamu

https://m.edsoo.ru/57d45ba
b

108

HppanroHnanbHbie
YpaBHEHUsI, HEPABEHCTBA C
rapamMeTpamMmu

https://m.edsoo.ru/b5balf6a

109

HppanroHanbHbIE CUCTEMBI
C IapaMeTpaMu

https://m.edso0.ru/3f2c9546



https://m.edsoo.ru/a2dac63a
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https://m.edsoo.ru/48a35649
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110

ITokazaTennHbIe
YpaBHEHHS, HEPABEHCTBA C
napamMeTpamMu

https://m.edso0.ru/8b48e9c2

111

[Toka3arenbHbIE CUCTEMBI C
napaMeTpamu

https://m.edsoo.ru/e627c75e

112

Jlorapudmmueckue
ypaBHEHHsI, HEPABCHCTBA C
napaMeTpamMu

https://m.edsoo.ru/b88a8alf

113

Jlorapudmudeckue
CHCTEMBI C ITapaMeTpaMu

https://m.edsoo.ru/c59fc125

114

Tpuronomerpudeckue
YPaBHEHHUs ¢ IapaMeTpaMHu

https://m.edsoo.ru/e178824
2

115

Tpuronomerpuyeckue
HEPAaBEHCTBA C
napaMeTpamu

https://m.edsoo.ru/c82157b
1

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

https://m.edsoo.ru/85ea8653

117

ITocTpoenue 51
UCCIIEJOBaHNE
MaTEMaTUYeCKUX MOJEIEeH
pEalIbHBIX ~ CUTyauud ¢
IIOMOIBIO  YPAaBHEHUH €
napaMeTpamu

https://m.edso00.ru/1346597
e

118

[TocTpoenue u
HCCIIEIOBAHNE

MaTEMaTHUYECKUX MOJeIIen
pealbHBIX  CHUTyallud C
MIOMOLLIBIO CUCTEM
YpaBHEHUH € TapamMeTpamMmu

https://m.edsoo.ru/8ddcc5f8

119

ITocTpoenne 51
HCCICA0BaHUE

MaTeMaTUYeCKNX MoJieneH
peaNbHBIX  CUTyallMid  C
ITOMOIILIO CHCTEM
YpaBHEHUH € TapamMeTpamMu

https://m.edsoo.ru/dc15elbc

120

KonTponbHas paborta:
"3amaun ¢ mapamerpamu’

https://m.edsoo.ru/8bb5681
5

121

[ToBTOpeHue, oboOIIeHHE,
cUcTeMaTu3alnus 3HaHWH:
"VpaBHeHus"

https://m.edsoo.ru/5e14c2d2

122

[ToBTOpeHue, obOoOOIICHHE,
cuUcTeMaTu3anus 3HaHWH:
"VpaBHeHus"

https://m.edsoo.ru/88fa2b1f

123

[ToBTOpeHue, obOoOOIICHHE,
CHCTeMAaTH3anyus  3HAHHUM:
"VpaBHeHUs. Cucremsl
ypaBHeHUH"

https://m.edso0.ru/6e596f46

124

[ToBTOpenne, o0o0OIICHNHE,
CHCTeMaTu3alis  3HAHHM:
"Hepasencrna"

https://m.edsoo.ru/bba6a8b8

125

[ToBTOpeHue, oOOOIICHUE,

https://m.edsoo.ru/59elc5cc
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https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/85ea8653
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/5e14c2d2
https://m.edsoo.ru/88fa2b1f
https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8
https://m.edsoo.ru/59e1c5cc

CHUCTEMaTH3alysl 3HAHWIA:
"HepaBenctBa"

[ToBTOpeHue, oOOOIICHHE,

126 cUCTEMATH3aUs  3HAHUM: 1 https://m.edsoo.ru/bb2f11dc
"Hepasenctpa"
[ToBTOpeHue, oOOOIICHHE,

127 SHCTeMaTmaHHH SHAMHI: | g https://m.edsoo.ru/c9135ala
[IpousBoaHas u eé
npruMeHeHue"
[ToBTOpenue, o0Oo0OIICHHE,

128 SHCTeMaTmaHM 3HaHHH.E 1 https://m.edsoo.ru/e8d66c2a
[TpousBogHas 5 eé
npuMeHeHue"
[ToBTOpenue, o0Oo0OIICHNME,

129 SHCTeMaTmaHM 3HaHHH.E 1 https://m.edsoo.ru/acdaee92
[TpousBogHas 5 eé
npumMeHeHue"
[ToBTOpeHme, oOOOIICHHE,

130 SHCTeMaTHSaHm SHAHMH: 1 https://m.edsoo.ru/e45f3b4b
Nurerpan u ero
npuMeHeHue"
[ToBTOpeHue, o000OIICHHE,

131 cUCTEMATH3aMs  3HAHUWIA: 1 https://m.edsoo.ru/5422efad
"CDYHKHI/IH”
[ToBTOpeHue, o000OIICHHME,

132 cUCTEMATU3AlU  3HAHUU: 1 https://m.edsoo.ru/6ac38b58
"CDYHKHI/IH”
[ToBTOpeHue, oboOIIeHHE,

133 CHUCTEMaTH3alusI  3HAHUM: 1 https://m.edsoo.ru/3e82ffa2
"CDYHKHI/II/I”

134 Hrorosas KOHTPOIBHAT | 9 https://m.edsoo.ru/bf427961
pabora

135 1losTopenne, 060611161}“6’ 1 https://m.edsoo.ru/c8abacc?
cUCTEMATH3aLUs 3HAHUN

136 HosTopenne, 06061“61}“6’ 1 https://m.edsoo.ru/a284cda9
cUCTEMAaTH3aIMs 3HAHUN

OBILIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHMUA OCHOBHOH
OBPA30OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC
Kon . .
HDOBEDSEMOL0 IIpoBepsiemble mNpeaMeTHbIe pe3y/JbTAThl OCBOCHUSI OCHOBHON 00pa3oBaTe/IbHOI
poBep NPOrpaMMbl Cpe/iHero od1ero odpa3oBaHus
pe3yJbTara
1 Yucna ¥ BIYUCIEHUS
11 OnepupoBaTh HNOHATHAMU: PAMOHAIBHOE M ACHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs U
' JIeCATUYHAsL APOOB, POLIEHTHI
19 BoemonuaTe apudmerndeckue ONepanud ¢ palUoOHAIBHBIMU U JICHCTBUTEIBHBIMH
' YUCIaAMHU
13 BbinonHATe npuOIMKEHHBIE BBIYMCIECHUS, MCIIONB3Ys IpaBWa OKPYIJICHMs, JAeaTb
' NPUKHUJKY U OLEHKY pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHAMU: CTENEHb C IIEJBIM IOKa3aTelleM, CTaHAapTHas (Gopma 3alucu
14 JNEHCTBUTEIIFHOTO YHWCIIAa, KOPEHb HATYPAIbHOH CTENEHH; HCIOIb30BaTh MOIXOISIIYIO
' dopMy 3amMcu JCHCTBUTENBHBIX 4YHCEd JJI pelieHWs NpPakTUYEeCKUX 3ajad u
IPECTABICHUS JAHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC W TAaHICHC MPOM3BOJIBHOIO  YIJIa;
1.5 UCIOJIb30BaTh 3allUCh IPOM3BOJIBHOTO YIja 4Yepe3 OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIUN
2 YpaBHEHMs U HEpaBEHCTBA
21 OnepupoBaTh MOHATHIMHU: TOKIECCTBO, YPaBHEHUE, HEPABCHCTBO, LIEJIOE, PAIlMOHAIBHOE,
' UppalMOHAJIbHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHE
29 BeimonuATe  mpeoOpazoBaHMs ~— TPUTOHOMETPUYECKMX  BBIpDAXKEHMH M pelarb
' TPUTOHOMETPHUYECKUE YPABHEHHS
BrImonHATE peoOpa3oBaHus METBIX, PAMOHAIBHBIX U UPPAIMOHAIBHBIX BBIPAKCHUNA H
2.3 pelaTb OCHOBHBIE THIIBl LEJBIX, PAlMOHAIBHBIX M HMPPALUOHANBHBIX YpaBHEHUH H
HEPaBEHCTB
24 [TpuMeHSTH ypaBHEHHS W HEpaBEHCTBA /ISl PEIICHUS] MaTeMaTHYeCKUX 3a/a4 U 3ajad U3

Pa3JINYHBIX oOacreit HAYyKHU U peaanoﬁ KHU3HHU

MOI[GJ'II/IpOBaTI) pPCAJIbHBIC CUTyallUM Ha A3bIKC anre6pbl, COCTaBJISITb BBIPAXKCHUA,
2.5 YpaBHCHHA, HEPABCHCTBA IO YCJIIOBUIO 3ada4dud, HCCICAOBATH IMOCTPOCHHBLIC MOJCIN C
HCIIO0JIb3OBAHUEM allllapara anre6pbl

3 OyHKIMH U TpaduKu

31 OnepupoBaTb MOHATUAMH: (PYHKIMS, CIIOCOOBI 3aJaHusl (QYHKIMH, 00JIaCTh ONpeAeIeHUs
' Y MHOKECTBO 3HaU€HUM QyHKIMH, rpaduK QYHKIMH, B3AUMHO 00paTHbIe PyHKINN

39 OnepupoBaTh TOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HymH (QYHKIHH,
' IPOMEXYTKH 3HAKOIIOCTOSIHCTBA

3.3 Vcnionb3oBath rpaduku QyHKIMHA U1 pelieHns ypaBHEHUH

34 Crpouth U uyuTaTh rpaduKu JUHEHHON (YHKUWHU, KBaJAPAaTUYHON (DYHKIIUH, CTETIEHHOU

(GYHKIMH € LeIbIM TTOKa3aTelleM

Hcnonp3oBarh rpaduku GYHKIHA IS HCCIEIOBAHUS MPOIECCOB W 3aBUCUMOCTEH MPHU
3.5 pelleHrur 3aJady W3 JPYTUX YYeOHBIX MPEAMETOB M pEabHON KU3HHU, BBIPAXKATh
dbopMyIaMu 3aBUCUMOCTH MEXTy BETUIHMHAMHI

4 Hauana matremaTudyeckoro aHainza

OHepI/IpOBaTI) HNOHATHUAMU. TIOCJIIEAO0BATCIIBHOCTD, apI/I(l)MeTI/I'-IeCKaSI U TCOMETpHUYCCKAA
pOrpeccuu




OnepupoBaTh NOHATUSAMU: OECKOHEUHO yOBIBaIOIIasi FeOMETpruYeckasl mporpeccus, cymma

4.2 0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM Mporpeccun

4.3 3agaBaTh NOCIEI0BATEIHHOCTH PA3JIMYHBIMU CIOCOOAMHU

44 Hcnonb30BaTh CBOWCTBA IMOCIEAOBATEIBHOCTEH M MPOrPECCUd AJISL PELICHUs] PealbHbIX

3ajja4y MPUKJIIAHOTO XapaKTepa

S) MHo’x€ecTBa U JIOTHKA

5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOYKECTBAMHU

59 M cnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH amlmapar JJisi ONMHMCAaHUs PeajibHBIX MPOLIECCOB

U SIBJIGHUI, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHbIX IPEAMETOB

5.3 OnepupoBaTh NOHITUAMU: OIPEEICHHE, TEOpPEMA, CIEICTBHE, JOKA3aTEIbCTBO

11 KJIACC

Kon . .

L T IIpoBepsiemble MpeaMeTHbIE Pe3y/IbTAThl OCBOECHUSI OCHOBHON 00pa3oBaTe/IbHOI

e — NPOrpaMMbl Cpe/iHero o01ero o0pa3oBaHus

1 Yucna v BBIYUCIICHUS
OmnepupoBaTh MOHATUSAMHU: HATYypaJIIbHOE, IEJIO€ YHCIIO; HCIOJIB30BaTh IMPH3HAKH

1.1 JETUMOCTH LEJIBIX YUCENI, PA3JIO’KEHHE YHUCIIAa Ha IPOCThIE MHOXKHUTEIH JJISl PeLLCHUS
3aJ1a4

1.2 OnepupoBath NOHATHEM: CTENIEHb C PAIlMOHAJIbHBIM NIOKA3aTENIEM

13 OnepupoBarh TOHATHAMH: JIOTapuM dWCIA, JECATHYHBIE W  HATypallbHBIC
Jorapudmpl

2 YpaBHEHMsI 1 HEpaBEHCTBA
[IpuMeHsTH CBOMCTBAa cTENeHM M MPeoOpa3oBaHUs BBIPAKEHHH, ONEpUPOBATH

2.1 MOHATUSIMH: TIOKA3aTEIbHOE ypaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THUITBI
NOKa3aTeJIbHbIX YPABHEHUH U HEPABEHCTB
BeimonHATe npeoOpa3oBaHus BBIPAKEHUN, COAEPIKALIMX JOrapu(pMbl; ONEPUPOBATH

2.2 MOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHE M HEPABEHCTBO; PEUIaTh OCHOBHBIC THITBI
Jorapu(MUUECKUX YpaBHEHUH U HEPABEHCTB

2.3 HaxoauTs pemieHust npocTeHux TPUroHOMETPUIECKUX HEPABEHCTB

24 OmnepupoBarh TMOHSATHIMU: _cncrema J'II/IHE:I\/'IHBIX ypaBHEHHI © €€ peIIeHHE;
MCIOJIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUHN JAJIs1 pEIIeHUs IPAKTHUECKUX 3a]1a4

25 HaXO,I[I/ITBU pelIeHns. MPOCTEHIIMX CHCTEM U COBOKYIHOCTEH palMOHAJIbHBIX
YpaBHEHHI U HEPABEHCTB
MopenmupoBaTh peanbHbIE CHTyalldd Ha SI3BIKE alreOpbl, COCTABIATH BBIPAKEHMUS,

2.6 ypaBHEHMs, HEPAaBEHCTBA U CHCTEMBI IO YCIOBHIO 3a]1a4H, HCCIEI0BATh IOCTPOCHHBIE
MOJIENIN C MCMIOJIb30BAHNEM alIllapaTa ajareOpsl

3 OyHKIWH ¥ TpaduKH
OmnepupoBaTh TOHATHAMH: TepUOIUYEcKass (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH

31 (GyHKIMK, TOYKM SKCTpeMyMa (QYHKIMH, HauOojblllee M HaWMEHbIEE 3HAUYCHHS
(GYHKIINK Ha POMEXKYTKE; UCTIOIB30BATh UX JUIS HCCIEOBaHUS (DYHKITUH, 3aTaHHON
rpaduKoM
OnepupoBaTh MOHATUAMHU: TpadUKU MOKa3aTelNbHOH, JorapupMUUECKO U

3.2 TPUTOHOMETPHUYECKUX (YHKIHHA; HW300pakaTh MX Ha KOOPJMHATHOW IUTOCKOCTH H
WCIOJIb30BATH JJIsl pEIIEHUs] YpaBHEHHUI U HEpaBEeHCTB

33 N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHHH WU

HCITIOJIB30BATh UX IJI PCIICHUA CHUCTCMBI JIMHEMHBIX ypaBHeHI/Iﬁ




Hcnonw3oBath rpaduku GyHKIWNA A1 UCCISTOBAHMS MPOIIECCOB U 3aBUCHUMOCTEH U3

34
JIPYTUX Y4EOHBIX TUCIUTUINH
4 Havana marematnyeckoro ananmsa
OnepupoBarh MOHATHSIMH: HENpepbIBHAS (QYHKIOMS, TPOU3BOAHAS (DYyHKIUU;
4.1 UCIIOJIb30BAaTh TEOMETPHUYCCKUI M (DU3MYESCKHIA CMBICI MPOU3BOMHOMN UIS PEIICHHS
3aja4
492 HaxoauTe pou3BOIHBIE 3JIEMEHTAPHBIX ()YHKIIMN, BBIYUCISATH IIPOU3BOIHBIC CYMMBI,
' MPOU3BEACHNUS, YACTHOTO (DYHKITHIA
43 Vcnonp30BaTh NPOM3BOIHYIO Ui MCCIEAOBAHUS (PYHKIMHM HAa MOHOTOHHOCTh H
' AKCTPEMYMBI, IPUMEHSITh PE3YJIbTAThI UCCIICIOBAHMS K TOCTPOCHHIO IPaUKOB
44 Hcnonp30oBaTh TPOM3BOMHYIO JUIA  HAXOXKICHHS  HAWIY4YIIeTO PEIICHHWS B
' MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a1a4ax
45 OmnepupoBarh MOHATUSAMH: TIEPBOOOPa3HAst U MHTETPAIT; IOHUMATh T€OMETPUUYECKUI U
' (hU3UYECKU CMBICII HHTETpalia
46 Haxomute mnepBooOpa3HbIC JIIEMEHTAPHBIX (YHKIWH, BBIYUCIATH HHTETPal IO
' ¢dbopmyiie Hetotona — JleitOnuia
47 Pemate mpukiagHble 3aadd, B TOM YHCIE COLMUAIBHO-KOHOMHYECKOTO H

(l)I/ISI/ILIeCKOI‘O XapakTepa, CpCACTBAMH MATCMATUYICCKOI'O aHaJIn3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna v BIYMCICHUS
Panponanenple  uyucia. OOBIKHOBEHHBIE M JECATHYHBIE JIpOOM, IPOLEHTHI, OECKOHEUHBIE

11 nepuoguveckue  podu.  ApudMeTrhdyeckue Omepanuu ¢ pPalUOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUil. IIpumeHeHue npobeil M NPOLEHTOB JIs PELICHUS
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HU
JeiicTBuTenpHbIe YKcha. PannonanbHble U HppalMoOHaIbHbIE YHCIa. ApUPMETHIECKHE ONepaIiu

1.2 C JIeHCTBUTENBbHBIMU YHcIaMu. [IpuOIkEHHBIE BBIYUCIICHNUS, IPaBUJIa OKPYIJICHUSI, IPUKUIKA U
OLICHKA PE3YJIbTaTa BBIYUCICHUI
Crenenp ¢ menbiM mnokazateneMm. CrangapTHas ¢opMa 3amucH  JEHCTBUTENBHOTO YHCHA.

1.3 Hcnonb3oBanue mnoaxonsiied (GopMbl 3amKMcH  ACHCTBUTENbHBIX YHMCEN JUId  PELICHUS
IIPAKTUYECKMX 3a/1a4 U IPEICTaBICHUS JaHHBIX

14 ApI/I(l)MeTI/quCKI/Iﬁ KOpeHb HaTypaJbHOM creneHu. JleHcTBUs ¢ apuPMeTHYEeCKHMMHU KOPHSIMHU
HaTypaJIbHON CTENECHU

15 CuHyCc, KOCHMHYC W TaHIE€HC YHCJIOBOIO AaprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YKCJIOBOrO apryMeHTa

2 YpaBHEHHUsI U HEPABEHCTBA

2.1 TosxiecTBa ¥ TOXKIECTBEHHBIC MPE0Opa30BaHUS

2.2 IIpeoOpa3oBaHue TPUrOHOMETPUUYECKUX BbIpakeHUI. OCHOBHbIE TPUTOHOMETpUYECKHE (HOPMYIIbI

2.3 VYpaBHeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTol MHTEpBaJIOB

2.4 Pemienue 1enbIx U IpoOHO-pallMOHAJIbHBIX YPaBHEHHUI U HEPABEHCTB

2.5 Penienne nppalnoHaIbHBIX YPaBHEHUI U HEPABEHCTB

2.6 PenieHne TpUroHOMETPUUECKUX YPABHEHUM

27 [IpumeHeHNEe ypaBHEHHUH W HEPABEHCTB K PEIICHHI0O MaTeMaTHYEeCKMX 3aJad M 3ajad H3
pa3IUYHbIX 00JaCTe HAyKH U pealIbHOM JKHU3HU

3 OyHKIMYU 1 TpaduKu

3.1 @yHK1Ms, crnocoOsl 3aanus GyHkimn. ['padux pynkunu. Bzaumuo obpaTablie QyHKIIMN

32 Ob6nacte ompezeneHuss U MHOXecTBO 3HaueHUM ¢yHkuuu. Hymu ¢ysknun. IlpomexyTku
3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIC (PYHKIUU

33 CrenenHas (pyHKIMS ¢ HaTypaJibHBIM U IeJIbIM NoKa3aTeneM. E€ cBoiicTBa u rpadux. CBoiicTBa
rpauK KOpHS N-0i CTETICHH

34 TpuroHomeTpuyeckas OKpPYKHOCTb, ONpEAETIeHUE TPUTOHOMETPHUECKUX (YHKLIUN YHCIOBOIO
aprymeHra

4 Havana maremaTndeckoro aHanmsa

41 [TocnenoBareabHOCTH, CHOCOObI 3a/1aHUS ITOCJIEI0BATEIBbHOCTEM. MoOHOTOHHBIE
II0CJIEI0BATEIbHOCTH
Apudmernueckass U reoMeTpuyeckas Mporpeccuu. beckoHeuHo yObIBarolias reoMeTpudeckas

4.2 nporpeccusi. Cymma 6€CKOHEUHO YOBIBAIOIICH reoOMeTpuUuecKor mporpeccun. @opMyina CIOKHBIX
poLeHTOB. Vcroap30BaHNe NPOrpeccun Uil peleHus peaJIbHbIX 3a1a4 IPUKIIAJHOIO Xapakrepa

5 MHo’k€ecTBa U JIOTHKA
MHoxecTBO, omepauuu Hajx MHokecTBamu. Jluarpammsl Oiinepa — Benna. Ilpumenenue

5.1 TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisl ONMCAHUS pEealbHBIX IPOLECCOB W SBICHUM, IPHU
pELICHUH 3aJ1a4 U3 IPYTUX YUeOHBIX IPEIMETOB

5.2 Onpenenenue, Teopema, CleICTBUE, 10Ka3aTEIbCTBO




11 KJIACC

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA

1 Hucna v BBIYUCICHUS

1.1 Hatypanbublie u nensie uncia. [lpu3Haku JeIMMOCTH HENbIX Yucell

1.2 CreneHsb ¢ palmoHaIbHBIM MOoKazareneM. CBOWCTBA CTENEHH

1.3 Jlorapudwm yucna. /lecaTuunbie U HaTYpaJIbHbBIE JOTraprupMbI

2 YpaBHEeHUsI U HEPABEHCTBA

2.1 ITpeoOpaszoBanue BeIpaXKEHUH, COIEPKAIINX JOTaprUPMbI

2.2 IIpeobpa3oBaHue BbIpaxeHHil, COEPIKAIUX CTENEHH C PallOHAIbHBIM MOKa3aTelIeM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IlokazarenbHble ypaBHEHUSI U HEPABEHCTBA

2.5 JlorapudmMuueckre ypaBHCHHsI 1 HEPaBCHCTBA

26 CI/ICT?MH J'II/IHGf/iHLIXU ypaBHeHu#. PelieHne mNpuKIagHBIX 3a7ad C MOMOUIbIO CHCTEMBI
JMHEWHBIX YpaBHEHHH

2.7 CHuCTEeMBI M COBOKYITHOCTH PAIMOHAIBHBIX YPABHEHUH M HEPABEHCTB

28 [IpuMeHeHne ypaBHEHH, CHCTEM M HEPABEHCTB K PEHICHUIO MAaTEMAaTHYECKHX 3aJad U 3a/1a4
13 pa3anyHbIX 00JacTel HAyKH U peaslbHOM KU3HU

3 OyHKIMH U TpaduKu

31 Oyukuus. [lepuonnyeckue GyHkiuu. [IpomMexyTkn MOHOTOHHOCTH (DYHKIIUH. MaKCUMYyMBbI
1 MUHAMYMBI QyHKIr. HanOorpiiee 1 HanMeHplee 3Ha4eHne QYHKIMU Ha TPOMEKYTKE

3.2 Tpuronomerprudeckue GyHKIMH, UX CBOWCTBA M rpauKu

3.3 ITokazarenpHas u norapudmuueckas QyHKINU, X CBOMCTBA U IrpaduKH

3.4 Hcnonb3oBanue rpadukoB QyHKIUN AJis pelIeHUs] YpaBHEHHUH U TMHEHHBIX CUCTEM

35 Hcnonb3oBanue rpapukoB (QYHKUIUH A8 HUCCIENIOBaHMS IPOLIECCOB U 3aBHCHMOCTEN,
KOTOPBIE BOHUKAIOT IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U peabHON )KU3HU

4 Hauana maTemMaTideckoro aHaimsa

4.1 HenpepriBable QyHKIIMN. MeTo1 MHTEpBAJIOB /7Sl pELICHNs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuueckuil 1 GU3NYECKUN CMBICI TPOU3BOIHOM

43 [IpousBonHble 3meMeHTapHbIX (QYHKUMH. DOpMynbl HaXOXAEHHUS NPOU3BOJHONW CYMMBI,
IPOU3BEACHNUS M YACTHOTO (DYHKIMH

44 [IpuMeHeHHe TPOM3BOJHONW K MCCIIEAOBAHHIO (PYHKIMI Ha MOHOTOHHOCTb M IKCTPEMYMBI.
Haxoxnerne HanOoJbIIIero ¥ HAMMEHBIIETo 3HaYeHNs (DYHKIIMY Ha OTPE3Ke

45 [TpumMeHeHne TPON3BOIHON TSI HAXOXKICHUS HAMJTYYIIErO PEIICHUs B IPUKIIAIHBIX 3a/1a4ax,
JUIs1 OTIpeJIeJIEHUs] CKOPOCTH IpoIiecca, 3alaHHOro (opMyIsoi il rpadukom

4.6 IlepBooOpazHas. Tabmuna nepBooOpa3HbIX

47 WuTerpai, ero reoMeTpuueckuii 1 pu3nueckuii cMbici. Berarcinenue uuterpana no ¢popmyse

Herorona — JleitOauma




ITPOBEPAEMBIE HA EI'D IO MATEMATHKE TPEBOBAHHUAA K PE3YJIbTATAM OCBOEHMSI
OCHOBHOH OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHEI'O OBIIET'O ObPA30OBAHUA

Kon NPoBepPsAEMOro
TpeOOBaHMs

IIpoBepsiemble TpeOGOBaHUSI K MNpeAMETHbIM pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl CpeHero 001ero 0opa3oBaHus

Bnagenue Meronamum A0Ka3aTeNbCTB, AITOPUTMAMH pELICHMs 3a/1ay; YMEHUE
(¢hopMyIMpoBaTh U OMEPUPOBATH MOHATHAMU: OIpe/ieJIeHHe, akcuoMa, Teopema,
CIIEJICTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTeNIbCTBO, PaBHOCHJIbHBIE
(GOopMyNIHUPOBKHM; MPUMEHATh HX; YyMeHHEe (QOopMyIupoBaTh oOpaTHOEe U
IIPOTUBOIIOJIOKHOE YTBEP)KJIECHUE, NPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI,
WCIIOJb30BAaTh METOJ MAaT€MaTUYECKOW MHAYKLIHMH; IPOBOJIUThH JTOKa3aTelIbHbIE
paccyXAeHMsl NIpU pEIICHUU 3a/ay, OLEHUBATh JIOTUYECKYIO IPAaBUIBLHOCTb
pacCyXJIeHHU; YMEHUE ONEepUPOBaTh MOHATHUAMH: MHOYKECTBO, IMOJMHOKECTBO,
olepanuy  HaJ  MHOXECTBAaMHM; YMEHHUE  HCIOJb30BaTh  TEOPETHUKO-
MHOECTBEHHBIH anmapar JJis ONUCAaHUs PealbHbIX IPOLIECCOB U SIBICHUM U MPH
pelleHny 3aJa4, B TOM YHUCIE W3 JPYIMX Yy4yeOHBIX MNPEAMETOB; YMEHHE
OlepUpOBaTh MOHATHSAMH: Tpad, CBsA3HBIM Trpad, aepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh M OINHUCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAMH;
WCIOJIb30BaTh Ipadbl IPHU PEHICHUH 3324

YMeHnue onepupoBaTh NOHATUAMHU: HaTypaJIbHOE YUCIIO, LEJIOE YNUCIIO, CTENEHD C
LIEJIbIM T10Ka3aTesleM, KOPEeHb HAaTypalbHOW CTENEHHU, CTENEHb C palliOHAIbHBIM
nokaszaTejieM, CTeleHb C JACHCTBUTEIbHBIM IIOKa3aTesneM, Jiorapudm uucia,
CHHYC, KOCHMHYC M TAaHICHC IIPOM3BOJBHOIO YHCJIA, OCTAaTOK IO MOJIYIIO,
palMOHAIbHOE YHNCJIO, HMPPALMOHAIBHOE 4YHCIO, MHOXKECTBA HATypaJlbHbIX,
LENbIX, palMOHANbHBIX, JEHCTBUTEIBHBIX UHCEN; YMEHHE HCII0JIb30BATh
NPU3HAKKU JIEIMMOCTH, HaUMEHBIIUN OOIIMI AenuTeldb M HauMEHblee ooliee
KpaTHoe, ainroput™ EBKiMja mpu perieHuu 3a/1ady; 3HaKOMCTBO C Pa3JIMYHBIMU
MIO3ULMOHHBIMU CHUCTEMAMU CYMCIICHUS; YMEHHUE BBINOJIHATh BBIUUCICHHE
3HaUYEHUH U NpeoOpa3OBaHUs BBIPAKEHUH CO CTEMEHSMU U Jorapudmamu,
npeoOpa3oBaHusl JIPOOHO-pallMOHATBHBIX BBIPAKEHUI; yMEHHE OIepUpOBaTh
MOHATHUSIMHU: M0CJIEI0BATENbHOCTD, apupmernyeckas nmporpeccus,
reoMeTpHuecKasi TIporpeccus, OeCKOHEYHO YOBbIBaIOIIas TeoMeTpUyYecKas
IIPOrpeccus; yMEHUE 3a/1aBaTh IOCIIEJOBATEIIBHOCTH, B TOM YHUCIIE C IIOMOUIBIO
PEKYpPpEeHTHbIX (OpMyJ; yMEHHE ONepupoBaTh MOHATUAMHU: KOMILJIEKCHOE
YHCII0, CONPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOJIYJIb U apTyMEHT KOMIUIEKCHOTO
4HCIIa, dopma  3amMcH  KOMIUIEKCHBIX  4Mcen  (reoMeTpuyeckas,
TPUTOHOMETpUUECKas u anredpauydeckas); YMETb IIPOU3BOIUTH
apupMeTHyecKue NeHCTBUS C KOMIUIEKCHBIMHM YHMCIaMU; MPUBOAUTH MPUMEPHI
HCIIOJIb30BaHUSI KOMITJIEKCHBIX YHMCEJ; OTIEPUPOBATh MOHATUSIMU: MaTpula 2x2 u
3x3, onpeAeauTeNIb MaTPUILIBI, TEOMETPUYECKHUI CMBICIT ONIPENETUTEIS

YMeHue  onepupoBarh  IMOHATUAMHU:  PALMOHAIBHBIE, HpPpPalUOHAIIBHBIE,
MOKa3zarejbHble,  CTENEHHbIE,  JIOTapu(PMUUYECKHE, TPUTOHOMETPHUYECKUE
YPaBHEHUS U HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH IOHATHUIMMU:
TOKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUEe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YPAaBHEHUHN U HEPABEHCTB, PABHOCUJIIBHOCTh YPAaBHEHUH, HEPABEHCTB U
CUCTEM; yYMEHME pEIIaThb YPABHEHUS, HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO
pa3IMYHBIX NPUEMOB; pelIaTh YpPAaBHEHMs, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; IIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI JUIS pELICHUs
MaTeMaTHYeCKUX 33734 M 33734 U3 Pa3JIMUHbIX 00NacTel HayKd U peajbHOM
KU3HU

YMmenue  onepupoBaTh  MNOHATHSIMH:  (QYHKIMS, UYETHOCTb  (PYHKIIMH,
MEePUOAUYHOCTh  (DYHKIIMH, OTPAaHUYCHHOCTh  (DYHKIWH, MOHOTOHHOCTH
byHKIMKM, SKCTpeMyM (YHKIHMHM, HauOONbIIee W HAUMEHbBIIEEC 3HAYCHUS




GyHKIMM Ha TIPOMEXKYTKE, HENpepbiBHAs (YHKIUSA, aCHUMIITOTHI rpaduka
(GyHKIIUM, TepBas W BTOpas MPOU3BOJAHAS (YHKIIMH, TCOMETPHUUECKHA U
(hbU3UYECKU CMBICT TPOU3BOAHOMN, MEPBOOOpaA3Hasi, ONMpEAeIEHHBIM HHTETPA;
YMEHHE HaXOJUTh AaCHUMIITOTHI Trpaduka QGYHKIMH; YMEHUE BBIYUCIATH
MIPOU3BOJIHBIE CYMMBbI, NPOU3BEACHUS, YACTHOTO M KOMIIO3UIUU (PYHKIIMIA,
HaxXOJIUTh ypaBHEHUE KacaTeNbHOW K Tpaduky (QYHKIUH; YMEHHE HAXOJWUTh
MIPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKIUI; YMEHHUE HCIIOJIb30BaTh MPOU3BOIAHYIO
JUTSL UCCIIeIOBaHMS (PYHKIIMH, HAXOAUTh HauOOJBIINE U HANMEHBIIUE 3HAYCHUS
GbyHKIUH; CTpouTh TpaduKU MHOTOWIEHOB C HCIOJIb30BAaHUEM armmapara
MaTEMaTHYeCKOTO aHaliu3a; MPHUMEHSTh NPOU3BOAHYIO Ui HAXOXKICHUS
HAWIYYIIEro pelieHrs B IPUKIATHBIX, B TOM YHCJE COLUATbHO-I)KOHOMUYECKUX
1 (U3HUECKUX 3a7adax; HAXOJUTh IUIOMIAMU U OO0BEMBI (UTYP C MOMOIIBIO
WHTErpana; TMpPUBOAUTH MPUMEpPhl MAaTEMaTH4YEeCKOrO0 MOJEIUPOBaHUA C
MOMOIIBI0 (G epeHIINATHHBIX YPABHCHHIA

YMeHue omnepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKUWUM, oOparHas QyHKIuS,
KoMno3uuus  (QyHKOMM, JuHeMHas (QyHKUMsA, KBagpaTHdHas  (QyHKUuS,
panmoHanbHast QYHKIMSA, CTENCHHAs: (QYHKIHUS, TPUTOHOMETPHUYECKUE ()YHKIIHH,
oOpaTHbIe TPUrOHOMETpUUYECKHe (QYHKIINH, IOKa3aTelbHas U Jiorapudmuieckas
GyHKIMK; YMEHHE CTPOWTh TpauKH W3y4eHHBIX (YHKIHNA, BBIIOIHSITH
npeoOpa3oBanus rpagukoB (yHKUMH, UCIOIB30BaTh I'papUKU Ul U3yYCHHS
MPOIECCOB M 33aBUCUMOCTEH, NpU PpEHICHWH 3aJad U3 JAPYruxX y4eOHBIX
IPEIMETOB U 3aJau U3 peabHOW KU3HH; BbIpakaTb (POPMYJIaMU 3aBHUCUMOCTH
MEXIy BEIMYMHAMH; HCIIOJIB30BaTh CBOMCTBa W rpadukn (yHKOIHNA 7S
pelleHusl YpaBHEHHUI, HEpaBEHCTB M 3ajay ¢ [apaMeTpamH; H3o0paxaTb Ha
KOOPJAMHATHOW IUIOCKOCTH MHOKECTBA PEIICHHWI ypaBHEHWM, HEPABEHCTB U HX
CHCTEM

YMeHue pemiath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YKCJIE HA MPOLEHTHI,
JOJIM W 4YacTH, Ha JABMKEHUE, paboTy, CTOMMOCTh TOBapOB M YCIYr, HAJOIH,
3aJaud U3 00JacTu yIpaBlieHHs JMYHBIMU W CeMEWHbIMU (PUHaAHCaMu);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO
3aJauu, MCCIeloBaTh IMOJIyYeHHOE PELIeHHe W OLIEHHWBATh MPaBAONOJ00HOCTb
pe3ysbTaToOB; YMEHHE MOJEIUPOBAaTh pealbHble CHUTyallUM Ha  A3bIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIOBHUIO 3aJ[aud, MCCJIEN0BaTh MOCTPOEHHBIE MOJENIN C HCIOJIb30BAHUEM
anrnapara ajre0pbl, HHTEpIPETUPOBATh NOJYYESHHBIH Pe3ynbTaT

YMeHue onepupoBaTh IOHATHUAMHU: CpeldHee apu(pMeTHdecKoe, MeIuaHa,
HauOoJbllee M HaUMEHbIEe 3HAYeHHs, pa3Max, JUCHepCus, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHME W3BJIEKAaTh, WHTEPIPETUPOBATH
nH(popMalno, NPEACTaBIEHHYIO B TallMIax, Ha Jauarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEaJbHBIX MPOLECCOB M SABICHUMN; NPEICTABIATH
MH(}OPMALIMIO C TTOMOIIbIO TAaOJIUIl U UarpaMM; HCCIel0BaTh CTAaTHCTUYECKUE
JIaHHbIE, B TOM YHCIIEe C MPUMEHEHUEM IpaUUecKruX METOJO0B U 3JIEKTPOHHBIX
CpeACTB; TrpadUyecKu HcCCIe0BaTb COBMECTHbIE HAOIIOJEHUS C MOMOILBIO
JyarpamMM pacCcerBaHUs U JIMHENHOW peErpeccuu

YMeHue onepupoBaTh HMOHATHAMM: CIy4YaiHBIM ONBIT M CilyyailHOE coObITHE,
BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIUUCISTH BEPOSTHOCTH C
UCIOJIb30BAHUEM TIpapUUECKHX METOA0B; NPUMEHATH (DOPMYIBI CIOXKEHUS M
YMHOXKEHUSI BEpOSITHOCTEH, (GopMyly TOJHOM BEpOATHOCTH, (GOpMYITy
bepuynnu, komOuHaTOpHBIE (akThl W (OPMYJBI; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHI; YMEHHE ONEepUpPOBATh MOHSTUSIMU: CiydyailHas BEJIWYUHA,
pacupenesieHie BEPOATHOCTEH, MAaTeMaTHYeCKOe OXKUIAHUE, IJUCHEpPCUs U
CTaH/IapTHOE OTKJIOHEHUE CIy4aliHOW BETUYMHBI, (YHKIUU paclpeieseHus u
IJIOTHOCTA PaBHOMEPHOIO, IOKA3aTEIbHOIO M HOPMAJIBHOIO PACIPEICICHUM;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHPENCICHUM ISl PEIICHUS




3a/1a4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH OOJBIINX YHCEI, METO/bI BBIOOPOUHBIX
WCCIICIOBAaHMI; YMEHHE NPUBOIUTH MPHUMEPHI MPOSBICHHUS 3aKOHA OOJBIIUX
yucesl B MPUPOJHBIX U OOLIECTBEHHBIX SBIICHUSAX; YMEHHE OIEpUPOBATH
MOHATUSAMHU: COYETAaHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO IEPECTAHOBOK;
6unoM HploTOHA; yMeHHE NMPUMEHSATh KOMOMHATOPHBIE (AKThl U PACCYKIECHUS
JUISL PEIICHHs 3a/1a4; OLCHUBATh BEPOSTHOCTH PEAbHBIX COOBITHIH; COCTABIATH
BEPOSTHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOJTyYEHHBIN Pe3yabTaT

YMeHnue onepupoBaTh NOHATHAMU: TOYKA, NpsMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYUHA YyIJa, INIOCKUHA YroJ, IBYI'PAaHHBIA yroJ, TPEXTPaHHBINU
yroJl, CKpeUIMBAKOUIMECs NpsMble, MapauIeJbHOCTh M NEPIEHIUKYISIPHOCTD
IPSIMBIX M IUIOCKOCTEH, YroJl MEXIAy MNPsAMBIMHM, YIOJd MEXAYy IpsSMOH U
IJIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSAMH, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosiHue MEXKIY IPSAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTAMM; YMEHHUE
UCIOJb30BAaTh MpPHU pEIIEHUM 3a4ad M3y4deHHble (AKTBl U TEOPEMBI
IUIAHUMETPUHM; YMEHHUE OLEHUBATh Pa3MeEpbl OOBEKTOB OKPYKAIOIIETO MHpA;
CTPOUTh MAaTEMATUYECKUE MOJEIM C IOMOIIBIO I€OMETPUYECKHX IOHATHH U
BEJINYUH, PEIIATh CBSI3aHHbBIE C HUIMU IPAKTUYECKUE 3a1a4U
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YMeHne omnepupoBaTh IMOHATHAMHU: IUIOMIAAs (UTYpBI, 00BEM (UTYPHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPaHHUK, CEYCHHWE MHOTOTPAaHHHKA, KYO,
napajyieNienunesl, Npu3Ma, NHpamuaa, (QUrypa W TOBEPXHOCTH BpaIlICHUS,
IWIMHIP, KOHYC, map, cdepa, IIomanb chepbl, IUIOMAAb I[TOBEPXHOCTH
NUPaMUbl, TPU3MBI, KOHyca, LWIMHApPA, O0BEM Kyba, NIPSIMOYTOIBHOTO
napaJuiesienure/a, TUpaMubl, TPU3MBL, [IHHIpPA, KOHYyca, miapa, pa3BEépTKa
MOBEPXHOCTH, CEYEHHUS KOHyca W IMIMHIPA, T[apajulelbHbIe OCH WU
OCHOBaHMIO, CEYEHHWE IIapa, IUIOCKOCTh, Kacalomascs cgepsl, LWINHAPA,
KOHyCa;  yYMEHHE  CTPOMTh  CEUCHHE  MHOTOTPaHHUKA,  H300pakaTh
MHOTOTPaHHUKH, (PUTYPHI ¥ IOBEPXHOCTH BPAILCHHUS, UX CEUYCHHS, B TOM YHUCIIE C
MOMOIIBIO  DJEKTPOHHBIX  CPEIACTB;  yMEHHE  NPUMEHSATh  CBOWCTBA
TEeOMETPUUECKUX (QUIyp, CAMOCTOSTENbHO (POPMYIUpPOBaTH OINpPEACIICHUS
M3ydaeMbIX (QUTyp, BBIIBUTATh THUIIOTE3Bl O CBOWCTBAX M MpPH3HAKAX
reoMeTpuuecKkux (uryp, OOOCHOBBIBaTH WJIM ONPOBEpPrath HX; YMEHHE
MPOBOJIUTh KIACCH(PUKAMIO (GUTYp IO PA3NUYHBIM TPHU3HAKAM, BBITOIHSATH
HE00XOAUMBIE JONOJIHUTEIbHbIE TOCTPOSHHS
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YMeHue onepupoBarh MOHATUSAMU: JBUKEHUE B MPOCTPAHCTBE, MapajleIbHbIN
MIEPEeHOC, CHUMMETpUsi Ha IUJIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00Ms, M0100HbIE (PUTYPBI; YMEHHE paclio3HaBaTh paBHbIE U
nofoOHble (QUrypbl, B TOM YHCIE€ B NPUPOJE, HCKYCCTBE, apXUTEKTYpE;
HCIIOJIb30BAaTh T€OMETPUUYECKUE OTHOLIEHHWS IIPU PEIICHHUH 3a7ad; HaXOAWUThb
reOMETPUUYECKHE BEJIMYUHBI (JUIMHA, Yroj, IUIOIIaJ b, OOBEM) IMpH pEIIeHUU
3aJad M3 JIPYTMX Y4YeOHBIX MpPEeIMETOB W U3 pealbHOW JKU3HHU; yMEHHe
BBIUUCIISATH T€OMETPUYECKHE BENWYHMHBI (IJIMHA, YTroJ, IUIOWaab, OOBEM,
IUIOIIA/b MOBEPXHOCTH), UCHONIb3YS HM3y4YeHHbIE (OPMYJIBI M METOIbI, B TOM
quce: MJI0Ua/lb MOBEPXHOCTH MUPAMUbI, PU3MBI, KOHYCA, HIWIMHPA, TUIOMIAIb
cdepsl; 00bEM Ky0a, MPSAMOYTOJIBHOTO MapajuleNIenuneaa, MUPaMuibl, TPU3MBI,
UWIMHIpPA, KOHYyCa, IIapa; YMEHHE HaXOJIUTh OTHOIIEHHE OOBEMOB MOJOOHBIX

duryp

12

YMeHue oIepupoBaTh IOHATUSMU: IIPSIMOYIOJbHAas CHUCTEMAa KOOpPJIMHAT,
BEKTOp, KOOpPJIMHATBI TOYKHM, KOOPIHMHATHI BEKTOpPa, CYMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YUCIIO, pa3jioKeHUE BEKTopa Mo 0asucy, CKaJlsIpHOe
MIPOU3BEICHHE, BEKTOPHOE IPOM3BENCHHUE, YrOJ MEXIy BEKTOpPAMH; YMEHHE
HCIIONBb30BAaTh  BEKTOPHBIM W KOOPAMHATHBIM  METOX  JId  pelIeHUus
reOMEeTPUUYECKUX 3aJa4 U 3a7a4 APYTruX y4eOHbIX IPEeIMETOB

13

YMeHne BpIOMpaTh MOAXOISAIIMN METON I PEIICHHs 3a]adyu; MOHUMaHHUe




3HaYMMOCTH MAaTE€MaTUKH B U3yYCHUH NMPUPOIHBIX U OOIIECTBEHHBIX MIPOLECCOB
U SBJICHUN; YMEHHE pacClO3HaBaTb IIPOSIBICHUE 3aKOHOB MAaTEMaTUKH B
HUCKYCCTBE, YMCHHME NPHUBOIUTH IPUMEPHl MAaTEMaTUYECKUX OTKPBITHN
POCCUICKON U MUPOBOM MaT€eMAaTHYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMbBIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS

1 Yucna v BIYKCICHUS

1.1 Harypasibable u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 Panmonanbupie uncina. OOBIKHOBEHHBIE W JIECATHYHBIE IpOOU, TMPOLEHTHI, OECKOHEUHBIE
HEepUoIMYECKUe 1poou

13 ApI/I(I)MeTI/I‘-I?CKI/Iﬁ KOpEHb HaTypalbHOH creneHH. JleWcTBUS C apupMETHUYECKUMH KOPHIMHU
HaTypaJbHOI CTENEeHN

1.4 CreneHsb ¢ 11eJbIM NoKaszaresneM. CTeneHb ¢ pallnOHAIbHBIM NT0Ka3zaTesneM. CBOWCTBA CTENEHU

15 CuHyc, KOCHMHYC W TaHIEHC YHUCIIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC, apKTaHICHC
YHCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTnynple U HATypaJIbHBIE JTOTapHUPMBI
JeiictBuTenpHble 4ncaa. Apu]MeTHUecKue Onepauud C JICHCTBUTEIBHBIMH  YHUCIIAMH.

1.7 [TpubnnKEHHBIE BBIYMCIEHUS, NpPaBWIIA OKPYIJEHMs, MPUKHJIKA W OLIEHKAa pe3yibTara
BBIYUCIICHUH

1.8 [TpeoOpazoBaHye BBIPAKCHHIMA

1.9 KommiekcHsle uncia

2 YpaBHEHMs U HEpaBEHCTBA

2.1 [{enble v 1poOHO-pallOHAIbHBIE YPABHEHUS

2.2 WppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUs

2.4 [TokazarenbHbIE U JTOTapUPMHUUIECKIE YPAaBHEHHUS

2.5 Lenbie 1 1pOOHO-paIIOHAIEHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBA

2.7 IToka3zarenbHble U JorapupMuyeckie HepaBeHCTBA

2.8 TpuroHomeTpuyeckue HepaBeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 Marpuia cucteMsl JMHEHHBIX ypaBHEHHH. OnpeenuTenb MaTpUIlbl

3 OyHKIMH U TpaduKu

31 OyHk1us, cnocodbl 3agaHus (yHkuMH. ['paduk ¢yHkumu. B3zaumHO oOpaTHble (YHKIMH.
Yérneie 1 HeuéTHBIe QyHKIMU. [leproanueckue GyHKIIH
OO6nacte ompeneneHuss U MHOXecTBO 3HaueHud QyHkuuu. Hymu ¢ynkumu. IIpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIUMM. MaKCUMyMbl ¥ MHUHUMYMBI
dbyakuun. Hanbonpiiee u HanMeHblee 3HaYeHNE (PYHKITMN HA TTPOMEKYTKE

33 CrenenHass (QyHKUMS C HaTypaJbHBIM U IIeNbIM MoKa3ateneMm. EE cBoiictBa u rpaduk.
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu

3.4 Tpuronomerpuyeckue GyHKIMHU, UX CBOMCTBA U rpaduKu

3.5 IToka3zarenbHas u orapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku

36 Touku paspsiBa. AcumnToThl rpadukoB ¢yHkimii. CBoiicTBa (yHKIUI, HENPEpPBHIBHBIX Ha
OTpe3Ke

3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEILHOCTEMN

3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyra CI0KHBIX POIIEHTOB

4 Havana maTeMaTH4ecKoro aHaamsa

4.1 [TponsBonnas Gpynkiun. [Tpon3BoaHbIe 31eMEHTApPHBIX QYHKINT




[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAaHHIO (PYHKLIHUA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.

4.2 Haxoxaenne HanOoIbIIero 1 HaNMEHbINEro 3HaYCHHsI QYHKIIMH HA OTPE3Ke
4.3 ITepBooOpaznas. MuTerpan

5) MHOXeCTBa U JIOTUKA

5.1 MHOKeCcTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka

6 BeposTHOCTh U cTaTUCTHKA

6.1 OnucarenpHas CTAaTUCTHKA

6.2 BepositHOCTh

6.3 KomOuHaropuka

7 I'eomerpus

7.1 ®Durypsl Ha MITIOCKOCTH

7.2 [TpsiMble M MJIOCKOCTH B IPOCTPAHCTBE

7.3 MHOTOrpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaICHUS

7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.

Maremaruka: anreOpa W Hadala MaTeMaTHYeCKOro aHaim3a, reoMeTpus. Anrebpa W Haudana
Matematudeckoro ananmsa, 10-11 kmacc / AmumoB A.Il., Komsrua FO.M. u np., AximoHepHOE
obmectBo «M3marenscTBo «lIpocBenienue»

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1.

10.

11.

MareMaruka: anreOpa W Havaja MaTEMaTHYECKOrO aHaiu3a, reoMerpus. AureOpa W Havaia
Matematudeckoro anamusa, 10-11 kmacc / AmumoB A.Il., Komsrun FO.M. u np., AxiuoHepHoe
obmectBo «M3aatenpcTBO «IIpocBemnieHuey

MaremaTrka. Anre6pa U Hayajga MaTeMaTHYecKoro aHanusa, 10 kimace/ Mep3msak A.I'., Homuposckwuii
H.A., TlomsxkoB B.M.; mom penakmueii Ilogombckoro B.E., OOmecTtBo ¢ orpanndeHHOM
oTBeTCTBeHHOCThIO  M3nmarensckuii  nentp «BEHTAHA-IPA®»; AknuoHepHoe — 00mIECTBO
«M3natenpcTBO «IIpocBemieHne»

MaremaTrka. Anre6pa 1 Hayajga MaTeMaTHYECKOro aHanu3a, 11 kmace/ Mep3msak A.I'., Homuposckwuii
H.A., TlomsxkoB B.M.; mox penmakmuedr Ilomonbckoro B.E., OOmectBo ¢ orpaHndeHHOU
orBeTcTBeHHOCThIO  M3pmarensckuit  nentp «BEHTAHA-I'PA®»; AxuuonepHoe  o01iecTBo
«M3natennbcTBO «IIpocBerieHne»

Maremaruka: anreOpa W Havajga MareMaTH4ecKoro aHaimsa, reomerpus, 11 xmace/ Kosmor B.B.,
Huxkutun A.A., benonoco B.C. u apyrue; mon penakuuein Kosznosa B.B. m Hukutmna A.A.,
OO611ecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «PycCcKoe ClIOBO - YUEOHUKY

MareMaruka: ainreOpa W Havaja MaTEMaTHYECKOrO aHaiu3a, reoMerpus. AureOpa W Havaia
MatemaTtuueckoro aHanmsa, 11 kiacc/ Bunenkun H.S., MBameB-Mycaro O.C., IBapuoypn C.H.,
O6mecTBO ¢ orpaHnueHHO# 0TBeTCTBeHHOCTHIO « IOl MHEMO3NHA »

Maremaruka: anreOpa W Hadajlla MaTeMaTHYECKOro aHaim3a, TeoMmeTpus. Aurebpa W Hadana
MatemaTtuueckoro ananmsa, 11 xmace/ Komsarun HO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxunonepHoe obmectBo «M3narenbecrBo «Ilpocsemenne»

Maremaruka: ainreOpa W Havaja MaTEMaTHYECKOro aHaiu3a, reoMerpus. AureOpa W Havaia
MatemaTtuueckoro ananmmsa, 11 xmace/ Mypasun I'.K., Mypasura O.B., O01mecTBo ¢ orpaHU4YCHHOI
0TBETCTBEHHOCTHIO «/IPODAY»; AkuronepHoe odmiectBo «M3narensctBo «lIpocBemienne»
Maremaruka: anrebpa W Hadaja MaTEeMaTHYECKOTO aHaiu3a, reoMerpus. AureOpa W Havana
MaremaTudeckoro anammza, 11 wkimacc/ Hukonbckmit C.M., IToramoB M.K., PemernukoB H.H. u
npyrue, AkunoHepHoe o6mectBo «M3natenberBo «IIpocBenienue»

Maremaruka: anreOpa W Hayala MaTeMaTUYeCKOro aHanu3a, reoMerpus. Anrebpa U Hadaia
Maremaruueckoro ananmusa, 11 «macc/ Ilparycesuy M.JI., Cronbo K.M., TomnoBun A.H.,
AxumonepHoe o6mectBo «M3natenberBo «lIpocBemnienue

Maremaruka: anrebpa W Havaja MaTEMaTHYECKOTO aHaiau3a, reoMerpus. Anredpa ¥ Havana
MaTeMaTH4ecKoro anamusa (B 2 yactax), 11 kmace/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.; Uacts
2: Mopakosuu A.I'. u apyrue; mox penakiuern Mopakosuya A.I'., OOmecTBo ¢ orpaHUYEHHOU
otBeTcTBeHHOCThIO « 1Ol MHEMO3MHA»

Maremaruka. AnreOpa W Haudajga MaTeMaTHUYECKOTO aHalIHW3a; yriyoseHHoe oOyuenue, 11 kimacc/
Mepsnsk A.I'., Homuposckuii [I.A., TTonsikoB B.M.; mox penakimueii [Tononsckoro B.E., O6miecTBo ¢
OTpaHWYEHHON OTBETCTBEHHOCThIO M3nmarensckuit neHtp «BEHTAHA-I'PA®»; AxumonepHoe
obmectBo «M3marenscTBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.

Nogabkown

Marepuansl 1o Marematuke B EauHOW KOUIEKIMKM IM@POBBIX 00pa30BaTEIbHBIX PECYypCOB
http://schoolcollection.edu.ru/collection/matematika

MoOCKOBCKHH IIEHTP HENMPEPHIBHOTO MaTeMaTH4ecKoro oopasosanus hitp://www.mccme.ru

I'azera «Marematuka» M3narensckoro goma «IlepBoe ceHtsOps» http://mat.1september.ru

EI'D mo maTeMaTHKe: MMOATOTOBKA K TecTHpoBaHuto hitp://www.uztest.ru

3agaun o reoMeTpur: HHPOPMAIIMOHHO-IOUCKOBas cucteMa http://zadachi.mccme.ru
Wurtepret-nipoekt «3agaun» http://www.problems.ru

Marematuka B «OTKpbeITOM KOsuiemke» http://www.mathematics.ru



10.
11.
12.

13.
14.

Marematuka B TOMOINb IIKOJBHUKY M CTYAGHTY (TecThl 1O Maremartuke oOnline)
http://www.mathtest.ru

Maremaruueckue 3Tionbl: 3D-rpaduka, aHMMaIMs W BU3yaIHM3allds MaTeMaTHYECKUX CHOYKETOB
http://www.etudes.ru

MexnyHnaponnbie kKoHpepenuun «Martemaruka. Kommbrorep. O6pa3zoBanuey http://www.mce.su
Hayuno-nonyssipusiii pu3nko-mareMatndeckuii xxypran «Ksaut» http://www.kvant.info
3anumarenbHas MareMaThka — OJIMMITHAIbI, WIPbl, KOHKYPCHI IO MaTEMaTHKE JUIA IIKOJbHHUKOB
http://www.math-on-line.com

MareMaTHueCcKue OJIMMITHA/IBI TS MIKOJIbHUKOB http://www.olimpiada.ru

MareMaTHYECKUE OJIMMITHAIBI U OJMMITHAAHbIC 3a1aun http://www.zaba.ru



