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INOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypce «AsreOpa 1 Hayalla MaTeMaTHIEeCKOTO aHATN3ay SBJISETCS OJJTHUM U3 Hanboiee
3HAYUMBIX B IPOrpaMMe CpeAHEero oOIero o0pa3oBaHHUSA, MOCKOJIbKY, C OJHOH CTOPOHBI, OH
oOecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y IJIs M3yueHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JPYyroil CTOpPOHBI, (POPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHHE O0YYaloIUXCsl Ha YPOBHE,
HEOOXOIMMOM JIJIsl OCBOSHHSI MH(POPMATUKH, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M JAPYTHX
TUCHUIUIMH. B pamkax maHHOro ydeOHOro Kypca oOydarouiuecsl OBIIAJEBAIOT YHHBEpPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKu, KOTOpasi OpMyIUpPYET CBOU JOCTHXKEHUS B MaTeMaTUUECKOl popme.

YueOHbIil Kypc anreOpsl M Hadajl MATEMaTHYECKOTO aHajih3a 3aKJaJbIBA€T OCHOBY JJIs
YCIICUIHOTO OBJIQJICHUS 3aKOHAMH (DU3UKU, XUMUHU, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TCHJCHIIMN
pa3BUTHS SKOHOMHUKUA MU OOIIECTBEHHOH KH3HU, MO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIB30BaTh UX [UIsl JalbHEHIIEero
0o0pa3oBaHUs M B TIOBCEAHEBHOM XU3HU. B TO ke Bpems OBiajgeHHe aOCTPAKTHBIMH M JIOTHUECKU
CTPOTUMH KOHCTPYKLHUSIMH anreOpbl ¥ MaTeMaTHYECKOTo aHajh3a Pa3BHBACT YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTHHHOCTb, JOKA3bIBATh YTBEPKICHUS C MMOMOIIBI0 HHIYKIUU U
paccykaarh JNeQyKTHUBHO, HCIOJNb30BaTh OOOOIIEHHME U KOHKPETH3allMio, a0CTparupoBaHuE U
aHaJIOTHIO0, POpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xone wusyueHus yudeOHOro kypca «Anredpa M Hadajga MaTEMaTUYECKOTO aHaIU3a»
oOydaromuecss TOMY4YalOT HOBBIA OMNBIT pEHIeHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEILHOTO
MOCTPOCHUS MAaTEeMaTHYEeCKHX MOJENe pealdbHBbIX CHTyalud, HHTEPHPETAUU MOTYyUYEHHBIX
pEIIeHN, 3HAKOMSTCA C MPUMEpPaMH MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B TPUpPOJAE, HAyKe H
HCKYCCTBE, C BBIJAIOIIUMHUCS MaTEMaTHIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

Y4eOHbIlE Kypc 00J1aaeT 3HAUUTENBHBIM BOCIUTATEIbHBIM IMOTEHLUMAIOM, KOTOPBIH
peanu3yercss Kak uepe3 Yy4eOHBbIH Marepuan, CHoCcOOCTBYIOUIMH (OPMUPOBAHHIO HAYyYHOTO
MHUPOBO33pEHUS, TaK U Yepe3 CHeluPuKy yueOHOU JesTebHOCTH, TpeOyroel Npoa0KUTENbHON
KOHIICHTPAIlMH BHUMAaHUSI, CAMOCTOSITEIIHbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TTOTYYEeHHBIN
pe3yJibTar.

B ocHoBe MeTonuku oOydeHus anreOpe M HayajgaM MaTeMaTHYeCKOro aHaiu3a JIeKUT
JeSITeIbHOCTHBIN MTPUHIUT 00y4eHUSI.

B ctpykrype ydueOHOro kypca «AnreOpa ¥ Hadajga MaTe€MaTHYECKOTO AHAIIN3a» BBIJCICHBI
CIIEAYIOUINE COJAEP)KATeIbHO-METOMUECKUe JHUHUU: «Yucna M BeMUCICHUS», «DyHKUIMH U
rpadukn», «YpaBHEHUsI U HEpaBeHCTBa», «Hauana maremaTnueckoro aHanmsa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COEPIKATENbHO-METOAMYECKUE JIMHUH M3YYar0TCsS Ha TMPOTSDKEHUH JIBYX
JeT 00ydYeHHUs Ha YPOBHE CpeIHEro odmero odopa3oBaHUs, €CTECTBEHHO IOMOJHAS APYT Apyra H
MOCTENIEHHO HACBHIIIAsACh HOBBIMH TeMaMH U paszzienamu. JlaHHBIH ydeOHbBIN Kypc sBiseTcs
UHTETPAaTUBHBIM, IOCKOJIbKY OOBEIUHSET B cebe coJepKaHue HECKOJIbKHUX MaTeMaTHYeCKHX
TUCIIATUTMH, TaKUX Kak airedpa, TPUTOHOMETpHS, MAaTeMaTHYECKUH aHalIu3, TEOpUS MHOMKECTB,
MaTeMaTHuecKasi Jioruka u apyrue. [lo Mepe Toro kak oOydwaromuecs OBIaJeBarOT Bcé Oolee
MIMPOKMM  MaTeMaTH4YeCKUM  ammapaToM, Yy HHX T[IOCIeAoBaTeNbHO  (opmupyercs u
COBEpILEHCTBYETCS YMEHHME CTPOMTHh MAaTeMaTHYECKYI0 MOJENb PealbHON CHUTyalluu, NMPUMEHSTh
3HAHUSA, TIOJNyYEHHBIE TMPU M3YyUYEHUH Y4YeOHOro Kypca, I pEIIeHUs CaMOCTOSTEIbHO
chopMyIHPOBAaHHON MaTEMaTHYECKOM 3a7]a4M, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOANYECKast JTUHUSA «YnCna ¥ BBIYUCICHUS» 3aBepuiaeT GOpMHpPOBAHUE
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YMCEl, KOTOPOE OBUIO HaYyaTO Ha yPOBHE OCHOBHOI'O
obmero obpazoanus. Ha ypoBHe cpemHero obmero oOpa3oBaHUs 0CO00€ BHHUMAaHUE YAEISCTCS



(OpPMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUHN, BKIIOYAIOMMX B €eOs MCIIOJIB30BAaHUE
pa3nu4HBIX (OpM 3amUCH 4YHCIa, YMEHHE JeNaTh MPUKHUIKY, BBIIOIHATH NPUOIMKEHHBIC
BBIYUCIICHHSI, OI[CHMBATH YHCJIOBBIE BBIpAKEHHs, paboTaTh ¢ MaTeMAaTHYECKUMH KOHCTAHTaMH.
3HaKOMbIE€ O0YYaIOLIMMCSI MHOKECTBA HATypaJbHbBIX, L€JIbIX, PALIMOHAIBHBIX U JIEHCTBUTEIBHBIX
YyuCeNl [JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCel. B KaxIoM Hu3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHbIE €My CleUM(pUYecKrue 3aJauyd U OIEpaluu: JAeJCHHUE HaIeso,
OIIEpUPOBAHNUE OCTATKAMU Ha MHOXECTBE LIEJIBbIX YHUCEN, OCOObIE CBOMCTBA pallMOHAIbHBIX U
UppaLMOHATIBHBIX YMCeN, apu(METUYECKHE ONEpaLuy, a TAK)Ke U3BJICUCHUE KOPHS HaTypajJbHOH
CTEIICHW Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biaaronaps mocienoBareabHOMY PacIIuPEHUIO Kpyra
MCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMHU HUX NPUMEHEHMS I PELICHUS Pa3IMUHbIX
3a1a4 (GOPMHUPYETCs MpECTaBICHHE O €IMHCTBE MAaTEMAaTHKU KaK HAyKH U €€ pOJ B IOCTPOCHUU
MoJieliel peallbHOro MUPA, IUPOKO UCHOJIb3YIOTCA 0000IIEHNE U KOHKPETU3ALHSL.

JIuHus «YpaBHEHMsI 1 HEpAaBEHCTBA» Pealn3yeTcsl Ha IPOTSHKEHUH BCEro 00yueHUs Ha ypOBHE
cpeaHero obmero o0pa3oBaHus, MOCKOJIbKY B KaXIoM paszaene I[Iporpammbl mpeaycMOTPEHO
pelIeHre COOTBETCTBYIOIIMX 3anady. B pesynpraTte oOydaromyecs OBIIAACBAIOT PAa3IMYHBIMH
METOJaMHU PEIICHUs] PALMOHAIbHBIX, MPPALMOHAIBHBIX, IOKA3aTENIbHBIX, JOrapuPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUI, HEPABEHCTB U CUCTEM, a TAKXKe 3a]a4, COAEPKALUX I1apaMeTphI.
[TosyyeHHbIE yYMEHHUS IIUPOKO HCHOJB3YIOTCS IPU HUCCIECJOBAHMM (PYHKIMM C IOMOIIbIO
IIPOM3BOJHON, MpU PEHIEHUM NPUKIATHBIX 334a4 M 33Ja4 Ha HaxOXKIEHHE HauOOJIbIIUX U
HalMEHbIIMX 3HaueHMH ¢yHkuuu. [laHHas copepkaTesibHas JUHHMS BKIIOYAeT B ce0sl Takxke
dopMHpoBaHHE YMEHUH BBIOJHATH Pacu€Thl MO (GopMysnaM, IpeoOpa3oBaHUs PALUOHAIbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHU, a TAK)KE BBIPAKEHUH, COJIEPIKALUX CTETIEHN
u jorapudmbl. braronaps u3ydeHHIo anreOpanvyeckoro Marepuaia MPOUCXOIUT JAajbHeillee
pa3sBUTHE AJITOPUTMHUECKOTO U aOCTPAKTHOI'O MBIIUIEHUS 00y4aromuxcs, GopMUPYIOTCS HaBBIKU
JIelyKTUBHBIX PACCyX/I€HUI, pabOThI C CUMBOJIBHBIMU (hOpMaMHU, NPEICTABICHUS 3aKOHOMEPHOCTEH
Y 3aBUCHMOCTEN B BUJIE PaBEHCTB U HEpaBEeHCTB. Anredpa npesiaraeT 3G PpeKTUBHbIE HHCTPYMEHTHI
JUISL pelleHUs] NMPAKTUYECKUX M €CTECTBEHHO-HAay4YHBIX 3ajad, HarJIAJHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KakK S13bIKa HAyKH.

CopnepxatenbHo-MeToanYeckass JUHUS «DyHKIMM U TrpaduKu» TECHO NeperuieTaeTcss C
JPYTMMH JIMHUSIMU y4€OHOI'O Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIE10BaTEbHOCTD
u3yueHus Marepuana. M3yueHue  CTENEHHOW, TMOKa3aTeNbHOW, JIOTapUPMUUYECKON W
TPUTOHOMETPUUYECKUX (PYHKLUH, UX CBOWCTB U TpadMKOB, UCIOIb30BaHUE (PYHKLUHN I pELIeHUs
3aja4 U3 JAPYruxX yuyeOHBIX MPEJAMETOB U PEalbHOI KU3HU TECHO CBSA3aHO KaK C MAaTEeMaTHYECKUM
aQHAJIM30M, TaK M C PeleHueM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 6osbIIoe BHUMaHuE yaeseTcs
(GbOpMHUPOBAHNIO YMEHHUS BhIpakaTb (GOpMyJiaMU 3aBUCUMOCTU MEXIY pPa3IUYHBIMU BETUYMHAMU,
UCCIIEIOBaTh NOJYYEeHHbIE (PYHKINHU, CTPOUTH UX rpaduku. MaTepuai 3Toi conepkaTeabHON TUHUN
HalleJICH Ha pa3BUTHE YMEHMHM W HAaBBIKOB, IO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (opme: aHaIUTHUECKOM, rpaduueckoil u cioBecHol. Ero msydenue
CIOCOOCTBYET PAa3BUTHIO aJTOPUTMUYECKOTO MBILIUICHUS, CIOCOOHOCTH K OOOOHIEHHIO U
KOHKPETH3al[1H, NCII0JIb30BAaHUIO aHAIOT .

CopnepxarenpHas nuHUA «Hauama MaTreMaTH4eCKOro aHaliNW3a» IO3BOJIIET CYLIECTBEHHO
pacUIMpUTh KPYr KaK MaTeMaTHYECKUX, TaK M IMPUKJIAJHBIX 33aJa4, JOCTYIHBIX 00y4YaroluMCs, TaK
KaKk y HHMX IMOSIBJIETCS BO3MOXHOCTb CTPOUTH TI'paUKU CIOXKHBIX (YHKLIMH, ONpEenensTh HX
HauOOJbIINE W HAUMEHBIINE 3HAUCHHs, BBIYUCIATH IJIOMIATUd (QUTYp U OOBEMBI TeN, HAXOAUTh
CKOPOCTM M YyCKOpeHMs mpoueccoB. JlaHHas coaepkaTelbHas JUHUS OTKPHIBAE€T HOBBIE
BO3MO>KHOCTH ITOCTPOCHHS MAaTEMAaTUYECKUX MOJENEH pealbHBIX CUTyalluH, MTO3BOJIAET HAXOIUTh



HawiIyylllee pelleHHe B MPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBAaMH MAaT€MAaTHYECKOT0 aHalIM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
($opMaTbHO-JIOTHYECKOT0 W KPEaTHBHOTO MBIIIICHUS, (DOPMUPOBAHMIO YMEHHH pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MAaTeMaTMKM B HayKe, T€XHHKe M HcKyccTBe. OOydaromuecs y3HaIOT O
BBIJIAIOIINXCSl pe3yJIbTaTax, HOJYUYEHHBIX B X0/1€ pa3BUTHS MaTEMAaTHKHU KaK HAyKH, U 00 UX aBTOpax.

CopneprxaTenbHO-MeTOANYeCKast TUHUS « MHOXKECTBA U JIOTUKa» BKIIOYAET B C€OS IEMEHTHI
TEOPHUH MHOXXECTB W MaTEeMaTU4EeCKOH JOTMKH. TeopeTHKO-MHOXECTBEHHBIC IPEICTABICHHS
IPOHM3BIBAIOT BECh KypC IIKOJIbHOM MaTEeMAaTUKU U MpeaaraloT Haubosee YHUBEPCAIbHbIN S3bIK,
OOBEIMHAIOIIMN BCce pas3feiabl MaTeMAaTUKU M €€ MPWIOKEHHH, OHM CBS3bIBAIOT pa3HbIE
MaTeMaTUYeCKUe AUCLUIUIMHBI M HUX MPWIOKEHHUS B enuHoe uenoe. [loaToMy BakHO 1aTh
BO3MOXHOCTh OOYYaromeMycsi TOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIH SI3bIK COBPEMEHHOMU
MaTeMaTHKU U MCIIOJIb30BaTh €ro JUIs BBIPRKEHUS CBOMX MbICiIEH. [IpyruM BaKHBIM MPH3HAKOM
MaTeMaTHKH KaK HayKH cJeyeT IPU3HaTh CBONCTBEHHYIO €Il CTpOrocTh 000CHOBaHMMN U ClIeIOBaHUE
ornpeAenEHHBIM PaBUIaM IOCTPOEHHUS 10Ka3aTeIbCTB. 3HAKOMCTBO C 2JIEMEHTaMU MaTeMaTH4eCKON
JIOTHKH CITIOCOOCTBYET PAa3BUTHUIO JOTMYECKOTO MBIIUICHHUS 00YJaOIINXCsl, TIO3BOJIIET UM CTPOHTH
CBOHU PACCY/IECHUS HAa OCHOBE JIOTUYECKUX MTPABUI, (POPMUPYET HABBIKM KPUTHUECKOTO MBILIICHHS.

B yuebHOoM Kypce «Anrebpa ¥ Hayajla MaTEMaTHYECKOr0 aHaIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJACTHUPOBAHUS, KOTOPBIE MPU3BaHBI CITIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
IIOCTPOEHUS MOJIENIEH pealibHbIX CUTyallUi, MUCCIEN0BAaHUS 3TUX MOJEJIEH C MOMOIBIO anmnapara
areOpbl 1 MaTeMaTUYECKOI'0 aHaIN3a, MHTEPIIPETAlluy OJIYYEHHBIX pe3ybTaToB. Takue 3a1aHus
BIUIETEHBI B KQX/IbIH U3 Pa3/IeJIOB MPOrPaMMBbl, IIOCKOJIbKY BECh MaTepuall yueOHOro Kypca HIMPOKO
UCTIONB3YETCS U PEUICHUs NMPUKIAJHBIX 3a1ad. [Ipu pemieHuu peanbHBIX MPaKTHYECKUX 3a7ad
oOydaromuecss  pa3BUBAlOT  HAONIONATENbHOCTh, YMEHHE  HAXOJIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCHOJIB30BATh AaHAJIOTMIO, 0000IIATh W KOHKPETU3MPOBATH MpPOOJIEMY.
JlesarenbHOCTh O (POPMHUPOBAHUIO HABBIKOB PEILICHUS MTPUKIIAJAHBIX 3a/1a4 OPraHU3yeTcs B Ipolecce
M3YYEHHUsI BCEX TEM y4eOHOro Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHaIN3ay.

Ha nzyuenue yuebHoro kypca «Anredpa u Hayajla MaTeMaTHYE€CKOT0 aHATIN3a» OTBOIUTCS 272
yaca: B 10 kmacce — 136 yacos (4 yaca B Henenio), B 11 kmacce — 136 yacos (4 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciia v BHIYMCIECHUS

Pannonansubie uyncna. OOBIKHOBEHHBIE W JECATUYHBIC IPOOH, MPOIEHTHI, OCCKOHEYHBIC
nepuoanueckue apodu. I[Ipumenenune apoOer M MPOIEHTOB IS PEUICHUS MPHUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpACIIEd 3HAHUM U peallbHOU KU3HHU.

JeiictButensHbie 4Yrcna. PanuoHanbHBIE W UppalMOHANbHBIC dHCTA. ApUPMETHYECKHE
onepalu C JEUCTBUTEIbHBIMU YUCIaMHU. MOIyib JEHCTBUTEIBHOTO YHCIIA M €r0 CBOWMCTBA.
[TpuGmx€HHBIC BEIYMCIICHUSI, PABUJIA OKPYTIICHUS, IPUKUIKA U OIIEHKA PE3yIbTaTa BRIYNCICHUH.

Cremnenb ¢ 1enbiM mokasateneM. bunom Hprotona. Mcmonb3oBanue moaxofsmield ¢GpopMbl
3alUCH ACUCTBUTEIBHBIX YHCEII ISl pELICHUs] TPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUS IAHHBIX.

Apudmerndeckuii KOpeHb HaTYpaIbHOW CTETICHH U €T0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MOKA3aTeJIEM.

Jlorapudm uymncna. CoiicTa jgorapudma. JlecaTHUHbBIE U HATypaJIbHBIC JTOTapU(MBI.



CuHyC, KOCHMHYC, TaHT'€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC WU
ApPKTaHIE€HC YHUCIOBOIO apryMEHTA.

YpaBHeHusI 1 HepaBeHCTBA

ToxnectBa M TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMsI U ypPaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcCHOBHBIE METOJbl PEUICHHUS LENbIX U JPOOHO-pallMOHATBHBIX YPAaBHEHUH M HEPABEHCTB.
MHorowieHsl OT OJHOW MEPEMEHHOM. [leeHrne MHOTrouwiIeHa Ha MHOTOYWIEH ¢ OCTaTkoM. Teopema
be3y. MHorouieHsl ¢ nieiasiMu ko3¢ unuenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINUX CTEIICHU U KOPHH.

WppanuonaneHble ypaBHeHUs. OCHOBHbBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METO/bI pEIIEHUs JIorapu(PMUUECKUX YPaBHEHHH.

OcHoBHbIE TpuroHomerpuueckue Gopmynsl. [IpeobpazoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4EeCKUX YPaBHEHHM.

Pemenne cucreM JMHEWHBIX YpaBHEHHM. Marpuua cuUCTeMbl JIMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpULbl 2X2, €ro reOMETPUYECKHUI CMBICII U CBOMCTBA, BBIYMCIEHUE €TI0 3HAUCHHUS,
IPUMEHEHUE OIPENETUTENS JUIsl PEIICHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUN. PelieHue npukiaaHbIx
3a7a4 C TOMOILIBKD CHCTEMBI JIMHEWHBIX YypaBHEHUi. lccinenoBaHWe IMOCTPOCHHOM MOJIENIU C
IIOMOUIBIO MaTPHULL ¥ ONIPENETUTEIEN.

ITocTtpoeHne MaTeMaTHYECKUX MOJENEH pPEaJbHOM CHUTyallud C IOMOIUBIO YpaBHEHUH U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTeMaTHUECKUX 3a7a4 1 3a/1a4 U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DOyHKIUH U rpauKu

@yHK1us, ciocoObl 3ajanus pyHKIuN. B3aumuao o6patabie pyHkimu. Komnosuus GyHKIui.
I'paduk pyHkumu. JaemMeHTapHble IpeoOpazoBaHus TpaduKoB GYyHKIUH.

Ob6unacte ompeneneHus U MHOXKecTBO 3HaueHUH ¢yHkuumu. Hymu ¢ysnxmuu. IlpomexyTtku
3HaKonocTossHcTBa. YUETHple n HeuéTHble ¢GyHKuuu. Ilepmommueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKUMH. MakcUMyMbl M MUHUMYMbI (QyHKuuu. HaunGosbinee M HauMeHbIee
3HaueHusl QYyHKIMHU Ha IPOMEXKYTKE.

JluneiiHasi, kBajgpaTU4Has U JPOOHO-IHMHENHas (QYHKUUU. DJIEMEHTApHOE HCCIEJOBaHHE U
MOCTPOCHHE UX TPaPHKOB.

CreneHHass (QyHKUUS C HaTypaJbHbIM M IeJNbIM Toka3areneM. EE cBoiictBa u rpaduk.
CpolicTBa U TpaduKk KOpHS N-0i CTENEHW Kak (YHKIUM OOpaTHOM CTENEHH C HaTypalbHBIM
MTOKa3aTeJIEM.

[Toka3zarenbHas u jorapupmuyueckass (GyHKIMH, UX cBOMcTBa M rpaduku. Vcrnonb3oBanue
rpaduKoB QYHKUUH JUIs pelieHUs ypaBHEHUH.

TpuronomeTrpuyeckas OKpy>KHOCTb, OIIpe/ieJIeHHE TPUTOHOMETPUYECKUX (PYHKIIHIM YHCIOBOTO
apryMeHTa.

OyHKUIMOHAIbHBIE 3aBUCUMOCTH B peallbHBIX Ipoleccax U sABICHUsAX. ['papuku peanbHBIX
3aBUCUMOCTEH.

Havaja maTeMaTH4YeCKOro aHaJIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3amaHus ITOCIeIOBaTEIbHOCTEH. MeTon MaTeMaTHYECKOMN
UHAYKIMU. MOHOTOHHBIE U OrpaHMUYEHHBIE IIOCIEN0BATENbHOCTH. McTOopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.



Apudmerndeckas 1 reoMeTprUIecKas porpeccuy. beckoHeuHo yObIBaroIas reoMeTpuyecKas
nporpeccusi. CymMma OECKOHEYHO YOBIBAaIOIIEH TEeOMETpUYECKOW mporpeccuu. JIMHEWHBIN U
OKCIIOHEHIHAIBHBIN pocT. Yucio e. @opMyia CII0KHBIX IIPOLIEHTOB. VCOap30BaHue IPOrpecCuu
JUISl PEILICHUS PEANIbHBIX 3aJa4 IIPUKIAIHOTO XapaKTepa.

HenpeprpiBHbIe (QYHKIIMU ¥ UX CBOMCTBA. TOYKM pa3pbiBa. ACUMIITOTHI IPadUKOB (PYHKITUH.
CpoiicTBa (yHKUIMI HENpEepbIBHBIX Ha OTpe3Ke. MeTox MHTEpBAJOB JJIsl PEUICHHUS HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLUHN IS pEIICHHS 3a/1a4.

IlepBas u BTOpas nmpousBojaHble ¢yHKuMU. OmpeneneHue, reOMETPUYECKU U pu3nuecKuil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy pyHKLIUH.

[Tpou3BonHbIEe MeMEHTapHBIX QyHKUWH. [Ipon3BogHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (PYHKITHH.

MuoxecTBa H JIOTHKA

MHoecTBO, Omepanuu HaJl MHOXKECTBaMHU M UX cBoMcTBa. J[marpammel Oiiepa—Benna.
[IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOIO anmnapara Uil ONUCAaHUs PEAJIbHBIX IIPOLIECCOB H
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX Y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMUCTBO MaTeMaTUYeCKOro oObEeKTa, CIeJICTBHE, JJOKA3aTelIbCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS.

11 KJIIACC

Yucsia ¥ BLIYUCICHUSA

Harypanbubsle u wnenble uucna. [IlpuMmeHeHHMe NPU3HAKOB JEIMMOCTH LEJIBIX YHCEN,
HauOonbmui obmuii aenutensd (nanee — HOJl) u naumensiee odmee kpatHoe (nanee — HOK),
OCTaTKOB MO MOJIYJII0, airopuT™Ma EBKMAa 715 penieHrs 3a4a4 B LEJbIX YUCIaX.

KommiekcHple umcna. AnreOpanueckas U TpUTOHOMETpUYeckas (OpMBI  3amucu
KOMIUIEKCHOTO 4ucia. Apu@MeTHyecKkue ornepanuu ¢ KOMIUIEKCHBIMH unciamu. M3o0pakeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpAMHATHOM muiockoctu. Popmyna Myaspa. KopHu Nn-oii crenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN [UIs  pemieHuss (U3NYecKux u
FEOMETPUUYECKUX 3a7ad.

YpaBHeHus U HepaBeHCTBA

CucreMa U COBOKYIHOCTh YpaBHEHHH M HEpaBEHCTB. PaBHOCHUIIbHBIE CHCTEMbI U CHUCTEMBI-
CIIEeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00op KOpHEW TPUTOHOMETPHUUECKUX YPABHEHUH C TOMOIIbIO TPUTOHOMETPUYECKOM
OKpYXHOCTH. Penienne TpuroHoMeTpu4eckiux HepaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHNUs TOKA3aTENbHbBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM U COBOKYMHOCTEHM pallMOHAIBbHBIX, UPPALMOHATIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(PMHUUECKUX YPaBHEHHI.

VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3aa4 U 3a/1a4
U3 pa3IMYHBIX 00JacTell HAYKU M PEATbHOM JKU3HH, HHTEPIIPETALHS TOJIYICHHBIX PE3yIbTaTOB.

DOyHKIUM U rpadpuku

I'padux xommosunuu ¢yHKuud. ['eomerpudeckne oOpa3bl ypaBHEHUNW M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Ipa(UKH.



['papraeckue MeTonbl pelieHus] YpaBHCHUA U HEPAaBEHCTB. | paduyeckue MEeTObl perIeHUs
3a/1a4 ¢ IapaMeTPaMH.

Hcnons3oBanue rpadukoB GyHKITUHN IS HCCIIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIC
BO3HUKAIOT NP PEUICHUHU 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U pPeaIbHOU KU3HU.

Hayana maTremMaTH4eckoro aHajaimsa

[TpuMeHeHne TPOU3BOJHON K MCCIENOBAaHMIO (DYHKIMH HA MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHBIIETO 3HAYCHHU HEeMIPephIBHOU (DYHKIIMU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOIHOM I HAXOXKICHHS HAWITYUYlIero PeIeHMs B IPUKIIAJHbIX 3a7a4ax,
JUTSL OIIPEICIIEHNs CKOPOCTH M YCKOPEHHUS Ipolecca, 3aJaHHOro (pOpMysIoi Wi rpauKoMm.

[TepBooOpasHas, OCHOBHOE CBOWCTBO IMepBOOOpa3HBIX. IlepBooOpa3Hbie 3lIEeMEHTapHBIX
¢ynkuuii. [IpaBuia HaxX0XKAEHUS TIEPBOOOPA3HBIX.

WNurerpain. I'eomeTprudeckuii CMbICI UHTErpajia. BeruuciieHue onpeneaéHHoro HHTerpaia mno
dopmyne Herorona-Jleitbnuia.

[lpumeHenne wWHTErpasa JUIsi HAXOXKICHHA IUIOMAAeH TUIockux ¢uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumepsr pemienuit auddepeHnnanbHbIX ypaBHeHHH. MaTematuueckoe MOAETUPOBaHUE
pealbHBIX MPOIECCOB ¢ MOMOMIbIO AU PEepeHIINATbHBIX YPABHEHUH.

ITNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA YYEGHOI'O KYPCA «AJI'EBPA 1 HAYUAIJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHL) HA VYPOBHE
CPEJJHEI'O OBLIEI'O OBPA30OBAHUA

JJUUYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOopMUPOBAHHOCTD TPAKIAHCKOHN MO3UIIMH 00YUAIOIIErocs Kak aKTHBHOTO 1 OTBETCTBEHHOTO
YJieHa POCCHICKOTo OOIIEeCTBa, MPEICTABIEHUE O MAaTeMAaTHUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYP IPpaKIaHCKOTO 0o0IecTBa (BHIOOPHI, OMPOCH U APYTOe),
yMEHHE B3aMOJICHCTBOBATh C COIMATbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIHSIMH U
Ha3HAUCHHEM,

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW HACHTUYHOCTH, YBRKEHUSA K MPOILJIOMY U
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHE K JIOCTHKEHUSIM POCCHUUCKUX
MAaTeMaTUKOB U POCCUUCKON MAaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BaHUE ATUX JOCTUKEHHUI B IPYTHX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, cPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUUECKOTO TIOBEICHHUSI, CBI3aHHOTO C IPAKTUYECKUM MPUMEHEHHEM JTOCTHIKEHUN HayKH
U JICSTENHHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYas SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad, PEIICHWH, PACCYKICHUH, BOCIPUMMYHMBOCTh K MAaTEMATHYECKUM acCIEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCNUTAHMSA:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSATh MaTEMaTUIECKIE 3HAHUS B MHTEpEcax 3[0POBOTO U
6e3omacHOTO 00pa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 37I0POBBIO (370POBOE IMHUTAHHE,



cOQTaHCHPOBAHHBIN PEKUM 3aHATHH U OTABIXA, PETYJSIpHAs (U3HUYECKasi aKTUBHOCTH), (U3HUIECKOE
COBEPIIICHCTBOBAHUE TIPH 3AHITHIX CIIOPTUBHO-03/I0POBUTEIHLHON JIESTEIIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYyHIy, OCO3HAHHE LIEHHOCTH TPYAOIIOOMS, MHTEpEC K pa3iHuHbIM cdepam
npoecCHOHANBHOM N1eATEIbHOCTH, CBA3aHHBIM C MAaTEeMAaTHKOM W €€ MPUIIOKEHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIN BHIOOP OymyIiel mpodecCu U peaTn30BhIBATh COOCTBEHHBIC YKH3HECHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTUYECKOMY OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSKEHUH BCEW YKU3HU, TOTOBHOCTh K aKTHMBHOMY YYacTHUIO B PEUICHHH NMPAKTUYECKUX 3a/1ay
MaTeMaTU4YeCKOI HalpaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

c()OPMUPOBAHHOCTh ~ JKOJIOTHYECKON  KYJIbTYpHI, T[OHUMAaHHE BIUSHHUS  COIMAIBHO-
SKOHOMHMYECKHUX TMPOIECCOB Ha COCTOSHUE NPUPOJHOM M COLMATBHOW Cpebl, OCO3HAHUE
J100abHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM, OpUEHTalMsl Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHWH JJI PEUICHUS 3a/1a4 B 00JIaCTH OKPYXKAIOIICH CPe/Ibl, TUIAHUPOBAHHUE TIOCTYIIKOB U OLICHKH
WX BO3MOXHBIX TOCJICICTBUIN JJIST OKPYKAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
HAyKU U OOIIECTBEHHOU MPAKTUKH, MTOHMMAHUE MaTEeMAaTUYECKOW HAYKH KakK c(hephl 4eIoBeUeCcKoi
JESITEIILHOCTH, OTANOB €€ Pa3BUTUS U 3HAYUMOCTH IS PA3BUTHS [IMBHIIU3AIINH, OBJIAJICHHUE S3BIKOM
MaTeMaTUKd ¥ MaTeMaTUYeCKOM KyIbTypoil Kak CpeJCTBOM TO3HAHUS MHpPA, TOTOBHOCTH
OCYIIECTBIISITH MPOEKTHYIO M UCCIIEI0OBATENBCKYIO JIEATEIbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jornueckne aeicTBUs:

BBISIBIIATH W XapaKTEpPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUNH MEXIY MOHATUIMH, (OPMYITUPOBATH ONPEEICHUS MOHATUN, YCTaHABINBATh
CYILIECTBEHHBIA MPU3HAK KIAacCU(PUKALMU, OCHOBAHUSA ANl OOOOIICHUS M CPaBHEHHsI, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIUPOBATh U TPEOOPa30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHs] B (akTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX, TIpeiaraTh KPUTEPUH JJIs BBISIBICHUS 3aKOHOMEPHOCTEN
Y IPOTHBOPEYHIA;

JienaTh BBIBOABI C MCIOJb30BAHWEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX WM WHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSITEIHHO JOKA3aTEeIbCTBA MAaTEMATHUYECKUX yTBEPXKACHUM (MIPsIMBbIE U OT
MIPOTUBHOTO), BEICTPAWBATh apTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOUpaTh CrOcO0 perieHust yueOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HaNOOJIee MOIXOMSIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrbIe ucciaenoBareLCKHE AeliCTBHA:

WCITOJIH30BaTh BOMPOCH KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IO3HaHWS, (POpMyIHpOBaTH
BONPOCH, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpOoOIeMy, YCTaHaBIMBAaTh KMCKOMOE M JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHUE;



NPOBOAUTH  CAMOCTOSATEIbHO  CIJITAHMPOBAHHBIA  SKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, SBICHUS, MPOIECcca, BBISIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITeNIbHO (POpMyIUpPOBaTh OOOOILIECHHUS U BBIBOJBI 0 pe3yibTaTaM HPOBEAEHHOIO
HAOJIO/ICHUS, UCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U
000011IEHHI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUIaTh MIPEAIIOIOKEHUS O €r0
pPa3BUTUU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBIISTH J1eUIINTH MHOOPMAILIUU, JAHHBIX, HEOOXOJUMBIX JJisi OTBETa HA BOMPOC U JUIS
pelleHus 3a1auH;

BbIOMpaTh  MH(OpPMALIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIU3UPOBATbH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATHh MH(GOPMALIMIO PA3IIUYHBIX BUIOB U ()OPM MPEACTABICHUS;

CTPYKTYPHPOBATh MH(POPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduvecKu;

OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHUBePCcAIbHbIE YUeOHbI€ TeHCTBHS

Oo0menue:

BOCIIPUHUMATh U (HOPMYJIHPOBATH CYXKJICHUS B COOTBETCTBHU C YCIOBHSMH W IICISIMH
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MMChbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHMS 10 XOly pPEIEHUs 3a/1a4l, KOMMEHTHPOBATh ITOJIyYEHHBIN pe3yJIbTaT;

B XO0JIe OOCYXICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMON TEMbI, MPOOIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBaTh WJIEH, HAIlEJICHHbIE HAa TIOUCK pELIEHHS, COIMOCTABIATH CBOU
CYXKICHHS C CYKISHUSMHU JAPYTUX YYaCTHUKOB AHMANora, OOHApyXMBAaTh pa3jluude U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMyIIMPOBATH Pa3HOTIIACHSI, CBOM BO3PAKCHHUS;

HpeI[CTaBJ'ISITI) p€3y1'II)TaTI)I pCHIeHI/ISI 3ajJa4uu, 3KCHepI/IMCHTa, HUCccCJIe10BaHusA, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (popMaT BBICTYIUICHHUS C YUETOM 3aJay MPE3eHTAllMU U OCOOEHHOCTEH
ayJIMTOPUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranuzanus:

COCTaBJIATh IUIAH, AITOPUTM pEIIEHUS 3aJaud, BBIOMpPATh CIOCOO pELICHHS C Y4YETOM
UMEIOUINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBAaThb M KOPPEKTHUPOBATh
BapHaHTHI PEUICHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIaJICTh HAaBbIKAMM MO3HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMbIX ACUCTBUI U
MBICTTUTENIbHBIX MPOLECCOB, UX PE3YyJbTaTOB, BIAJAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
IIpoliecca U pe3yibTaTa peleHrs MAaTEMaTHYEeCKOM 3aa4H;

NPEIBUIETh TPYIHOCTH, KOTOPBIE MOTIYT BO3HUKHYTh IIpH PpELIEHMH 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, MAHHBIX, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSAM, OOBSICHATH NMPUUUHBI JOCTHXKEHUS
WIA HEJIOCTHKEHHUS PE3ylbTaTOB JEATENbHOCTH, HAXOAWTh OMMOKY, JaBaTh OIICHKY
nproOpPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEIbHOCTD:



MOHUMaTh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHJHON W WHAWBUAYAIBHOW palbOTHI IpH
pelieHnr y4eOHbIX 3a1a4, MPUHUMATH 11e7Thb COBMECTHOU JACSITebHOCTH, INITAHUPOBATH OPTaHU3AIINIO
COBMECTHOU pabOThI, paclpeiesaTh BUABI paboT, JOrOBApUBATELCS, 00CYkKIAaTh IPOIECC U PE3yIbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (0OCykaeHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ UHBIC), BBIMIOIHITH CBOIO YacTh pa0OThI M KOOPJAMHUPOBATH CBOM JCUCTBUS C IPYTUMU
YJIeHAaMU KOMAaHJbI, OIEHWBATh KadeCTBO CBOETO BKJIAJa B OOIMUN MPOIYKT MO KPUTEPUSM,
c(OpPMYJIHMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konnmy oOydenus B 10 kJjacce oOyyarouiuiicss MOMYYUT CIEAYIOIIME MpeIMEeTHbIC
pe3yJabTaThl MO OTAENbHBIM TeMaM paboueil mporpammbl yd4eOHOro Kypca «Anrebpa M Havaia
MaTEMaTHUYECKOI0 aHaJIu3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOJIHO OINEpPHPOBATh MOHATHAMM: PALMOHATIBHOE YHUCIIO, OECKOHEYHas MepHoArYecKas
JpoOb, MPOLEHTHI, UPPALUOHATIBHOE YHCIIO, MHOXKECTBA PallMOHAJIBHBIX U JEHCTBUTENIbHBIX YHCEI,
MOAYJIb ACHUCTBUTEIBHOTO YHCIIA;

IPUMEHSTH ApOoOU U MPOLEHTHI JUIsl PELICHUS MPUKIAIHBIX 3a/1ad U3 Pa3IMYHbIX OTpacien
3HAHUU U pealbHOM KU3HHU;

OPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, IPAaBUIA OKPYIVIEHUS, NPUKUAKY U OLEHKY
pe3yyibTaTa BIYUCICHHUI;

CBOOOZHO ONEpUPOBATH MOHATHEM: CTENEHb C LENbIM IIOKa3aTeleM, HCIO0Jb30BaTh
HOIXOAAIIYI0 (OopMy 3amMcH JEHCTBUTENBHBIX YHCEN Ui pELIeHHUs TNPakTHYeCKUX 3ajad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OMNEpPHpPOBAaTh MOHATHUAMM: JIorapudM UHUCNA, JECATUYHBIE M HaTypaJbHbIE
J0rapuQMmsl;

CBOOOZHO ONEpUPOBaTh MOHSTUSIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHIE€HC YHCIOBOIO
apryMeHrTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCHHYC M ApKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHUsS M HEpABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATHUAMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, PaBHOCUJIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3jMyHble METOJbl pEIIeHUs PAUOHAIBHBIX M JIPOOHO-PALMOHATBHBIX
YPaBHEHUH, IPUMEHSATh METOJ MHTEPBAJIOB JUIsl PEIIEHUS] HEPABEHCTB;

CcBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOUJIEH OT OHOMN ITEPEMEHHOM, MHOT'OUWIEH C LIETbIMU
K03 duLIMeHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSTH JAeJIEHUE MHOTOUJIeHa HA MHOTOWJIEH C OCTaTKOM,
teopeMy be3y u reopemy Buera s pemienns 3anauy;

CBOOOTHO ONIEPUPOBATH MOHATUAMHU: CHCTEMa JIMHEHHBIX YPaBHEHUH, MaTPHIIA, OIPEACTUTENb
MaTpuIlbl 2 X 2 U €ro reOMETPUUECKUA CMBICII, HCII0JIb30BaTh CBOMCTBA OMpPEACIUTENS 2 X 2 1
BBIUMCJICHHUS €r0 3HA4YCHHs, NPHUMEHATH OIPENCIUTENIN ISl PELICHHs CUCTEMbl JIMHEHHBIX
YPaBHEHUH, MOJEIMPOBATh peajbHbIE CUTYallUH C MOMOULIbIO CUCTEMBI JMHEWHBIX YPaBHEHMH,
UCCJIE0BATh IIOCTPOEHHBIE MOJEIH C IOMOIIbI0 MaTpHIl M ONPENENINTENIeH, NHTEPIPETUPOBATh
IIOJIyYEHHBIN PE3yJIbTaT;



MCITOJIh30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSMH JIJIsl IPEOOPa30BaHUs BRIPAKCHHIA;

BBITOJIHATH IPEOOPA30BaHUS YHCIOBBIX BBIPAKCHHUN, COACPIKAIINX CTENICHN C PALIMOHAIIBHBIM
[IOKa3aTelIeM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJ1s IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKECHUH;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: UPpALMOHAIIbHBIE, [I0KA3aTENIbHBIE U JOrapu(pMHUUECKUE
YPaBHEHHUS, HAaXOAUTb MX PELICHUS C IOMOIIBIO PAaBHOCWIBHBIX NEPEXOJ0B MWW OCYLIECTBIISA
IIPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TPUIOHOMETpHUYeckHe  GopMyidbl Uil IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHU;

CBOOOJHO  ONEpUPOBATh TMOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, IPUMEHSTDH
HEo0Xo1uMbIe (OPMYITBI ISl pEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJIEJIUPOBATh PeaJIbHbIe CUTYallUU Ha S3bIKE allre0pbl, COCTABIATh BhIPAKEHUs, YPABHEHUS,
HEPABEHCTBA 110 YCIIOBUIO 33/1a4M, UCCIIEJ0BATh IOCTPOCHHBIE MOJEIIN C UCIIOIb30BAaHUEM allllapara
anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OINEpPHpPOBATh MHOHATUAMM: (DYHKIUSA, CHOcOObl 3alaHus (QYHKLUUH, B3aHMMHO
oOpatHble (QyHKIUM, KOMIO3MLIMA (QYHKUUH, rpaduk (yHKIMH, BBINOIHATH 3JIEMEHTApHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONIEPUPOBATH MOHATUSAMU: 00JIACTh OIPECIICHNS U MHOYKECTBO 3HAUEHUN (PYHKIIUH,
HYJH (PyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATh IOHATUAMHU: YETHbIE U HEYETHbIE (QYHKLUUHM, NEPUOTUUECKUE
GYHKIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl M MHHUMYMbI (DyHKIHNH,
HauOoJIbIlIee U HAaMMEHbLIee 3HaueHNne QYHKIIUN Ha TPOMEXKYTKE;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: CTENEHHas (YHKUUS C HaTypajJbHBIM U LEJIbIM
nokasareseM, rpaduk cTeneHHON (PYHKIIMU ¢ HaTypaJIbHbIM M LIEJIbIM MOKa3aTeseM, rpaduk KopHs
N-oii cTeneHu Kak (yHKIUU OOpaTHOM CTENEHH C HaTypalbHbIM MTOKA3aTeIeM;

ONEepUpOBaTh TMOHATHAMM: JIMHEWHas, KBaJpaTH4Has M JApoOHO-IMHENHas (yHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO OIEpPUPOBATH TMOHATHAMM: MOKas3aTeldbHas U Jorapupmuyeckas (QYHKLIHUH, HUX
CBOICTBa U IpaUKH, UCIOJIL30BATh UX IPA(UKH JIJIs pEIeHUs YPaBHEHUI;

CBOOOZHO ONEpPUPOBATH MMOHATHSMH: TPUTOHOMETPUYECKAs OKPYKHOCThb, OIpeIeIeHHe
TPUTOHOMETPUUYECKUX (DYHKIMN YMCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpapuku (QyHKUUI U1 MCCIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH IpH
pelleHnn 3a/Ja4y U3 JAPYTruX Y4eOHbIX NPEIMETOB U peabHOM KHU3HU, BbIpaxarb (GopMyliaMu
3aBHCUMOCTH MEXIY BEITUUYUHAMU;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEpPHPOBATh MOHATHAMM: apudMeTHuecKas M TeoMeTpHyYecKas Mporpeccus,
OeckoHeyHO yObIBaroIIasi reoMeTpuyueckas MpOTrpeccHsi, JTUHEHHBIH U SKCHOHEHUHUAIbHBIA pOCT,
(dbopMyIia CI0XKHBIX POLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUM JUISl PELIEHMSI pEAJIbHBIX 3a]a4 IPUKJIaJHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATh  MOHATUSMH:  IIOCIEAOBATEIBLHOCTb,  CIIOCOOBI  3a/JaHUs
IIOCIIE0BATENBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE IIOCIENOBATEIBHOCTH, TOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATUYECKOT0 aHaIM3a KaK aHalIn3a OECKOHEUHO MaJlbIX;

CBOOOJHO OIEPHPOBATH TOHATHIAMU: HEMpEpbIBHbIC (DYHKLIUH, TOYKM pa3pbiBa Tpaduxa
(byHKIMH, aCUMOTOTHI Tpaduka GyHKINH;



CcBOOOJIHO OIIEPUPOBATh MOHATUEM: (DYHKIIMSI, HETIPEPBIBHAS HA OTPE3KE, IPUMEHSTh CBOWCTBA
HETPEPbIBHBIX (DYHKIHMIA IS pelIeHus 3a/1a4;

CBOOOJTHO OIIEPUPOBATH MOHATUSAMU: IIEPBast U BTOpasi IPOU3BOAHBIC (PYHKIINHU, KacaTelbHas K
rpaduky QyHKIHH;

BBIYHUCIIATh MIPOU3BOJHBIE CYyMMBI, IPOU3BEICHHS], YACTHOIO U KOMITO3UIMU ABYX (PYHKLUH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKHUNA U (PU3UUECKUI CMBICI POU3BOIHOM IS peLIeHH 3a/au.

MHoskecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEPALIUU HAJl MHOKECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar AJis ONMCAaHUS pEealIbHbIX MPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX yY€OHBIX MPEIMETOB;

CBOOO/THO OIIEpUPOBATh MOHATUAMU: ONPE/IETICHUE, TEOpEMa, ypaBHEHUE-CIIeICTBUE, CBOIICTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konHnmy oOyudenus B 11 kJjacce oOyyarouuiicss MHOJYYUT CIEAYIOIIUE IPEeIMETHBIE
pe3ynbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMmbl ydeOHOro Kypca «Anredpa u Havana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONIEPUPOBATh MOHATUSAMU: HATYPAJIBHOE U 1IEJI0€ YHUCII0, MHOKECTBA HATYPAJIbHBIX
U LIEJBIX YMCell, UCNOIb30BaTh NMpu3Haku aenumoctu nenbix uncen, HOJ nu HOK narypambHbIx
qucesl A1 peLIeHUs 3a4a4, IPUMEHATh aIropuT™ EBKknnna;

CBOOOJIHO ONEPUPOBATh MOHATUEM OCTATKA [0 MOJYJIIO, 3alIUChIBATh HATYpaJIbHbIE YHCIA B
Pa3IUYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMITJIEKCHBIX YHCEIl,
NPEJCTaBIIATh KOMIIJIEKCHbIE YUCIIa B aJreOpandeckoil 1 TPUroHOMETPHUECKO popme, BBIOIHATh
apudMeTHUeCKUe onepaly ¢ HUIMU M U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: UPPALMOHAIIBHBIE, [TI0Ka3aTeIbHbIE U JOTapupMHUUEcKHe
HEPABEHCTBA, HAXOAUTH UX PEUICHMSI C TOMOLIBIO0 PABHOCUIIBHBIX IIEPEXO/0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOZHO ONEpUpPOBAaTh TOHATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPHUMEHATH
HeoO0XxouMble (POPMYJIBI IJISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHUSMHU: CHCTEMa M COBOKYIHOCTh YpaBHEHHMH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUS, HaXOIUTh PELICHUS CUCTEMBbl U COBOKYITHOCTEU
paloHaIbHBIX, HPPALMOHATBHBIX, TOKA3aTEeNbHBIX U JIOTApU(PMUUYECKIX YPaBHEHUN 1 HEPABEHCTB;

pelath  palMOHANbHbIE, HPpPALMOHAIbHbIE, I[OKa3aTejbHble, JIOTapupMUUYECKHE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COACpIKAILE MOTYJIN U ITapaMETPhI;

OPUMEHSATH IpadUuecKrue METOJIbl JJIsi pelIeHUs] YpaBHEHUI U HEpaBEHCTB, a TaKXkKe 3aJau C
napaMmeTpamy;

MOJIEJIMPOBATh PeabHbIE CUTYallUH Ha S3bIKE ajreOphl, COCTABIATH BHIPAXKEHHUS, YPABHEHHUS,
HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHUIO 33Jaud, MCCIEN0BAaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM arnapaTa anredpbl, HHTEPIPETUPOBATH MOIyUYEHHBIN pe3ybTarT.

DOyHKIuM U rpapuku:

CTPOUTH TIpaUKM KOMIO3MLIMU (PYHKIHMHA C TOMOULIbIO 3JIEMEHTAPHOIO HCCIENO0BaHMS U
CBOMCTB KOMITO3UIIUU ABYX (YHKIIHIA;

CTPOUTH TeOMeTpHUecKre 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;



NPUMEHATHh QYHKITMH JJTs1 MOJCITUPOBAHHS U MCCIICIOBAHNUS PEATBHBIX TPOIIECCOB.

Hauajia MaTeMaTH4eCKOro aHaJIn3a:

MCIIOJIb30BATh IPOU3BOHYIO JUISI UCCIIEIOBAHUS (PYHKITUM HA MOHOTOHHOCTH M SKCTPEMYMBI;

HAXOJUTh HANOOJIbIIICe U HAMMEHbBIIIeE 3HAUCHUS (PYHKIIUH HENPEPHIBHOW Ha OTPE3KE;

UCIIOJIB30BaTh MMPOU3BOIHYIO JUIS HAXOXICHUS HAMITYUIIETO PEIICHUS] B PUKIIAJHBIX, B TOM
YHCIIEe COIMAIbHO-3KOHOMUYECKUX, 3a/1a4ax, Ul ONpeAeNICHUsI CKOPOCTH U YCKOPEHHUs Ipolecca,
3a1aHHOTO POPMYIION KUK rpaduKoMm;

CBOOOJTHO ONEPUPOBATh MOHATHSIMHU: MEPBOOOpa3Hasi, ONpPEACIEHHBI HHTErpall, HaXOIUTh
NepPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIIMIA U BBIYUCIIATH HHTETpal 1o popmyie Hetorona-JleiiOHma;

HAXOJWTh IJIOMIAIH IIIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh TIPEJCTABICHHE O MAaTeMaTHYeCKOM MOJCITUPOBAHUM Ha TPUMEPE COCTABIICHUS
muddepeHIaTbHBIX YPaBHEHUI;

pemiath MPHUKIAIHBIC 3aJla4d, B TOM YHCIE COLUAIBHO-KOHOMHUYECKOr0 U (PU3NYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHBIE
-:;—’H HanmenoBanue pasieioB u TeM NPOrpaMMbI Beero Kontpoabubie IIpakruueckue (uuppoBbie)
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
bubmuoreka [JOK
MHOXECTBO JICHCTBUTEIBHBIX YHCEL. https://urok.apkpro.ru/
1 MuorounieHsl. PaniioHaabHbIe ypaBHEHHS U 24 1 https://resh.edu.ru
HepaBeHcTBa. CHCTEMBI IMHEHHBIX YPaBHEHHUI https://math100.ru
https://math.ru
) ®Oyukiumu u rpaduku. CrenenHast QyHKIUS C 12 1 https://resh.edu.ru
[eIIBIM TIOKa3aTesieM
3 ApudmeTrHaecKkuii KOpeHb N-0if CTEIEHN. 15 1 https://resh.edu.ru
HppaiuoHaibHbIe ypaBHEHHsI
4 [MokasarenbHas Gpynkius. [lokazaTenbHbIe 10 1 https://resh.edu.ru
ypaBHEHUS
5 Jlorapupmuueckas GyHKITHSL. 18 1 https://resh.edu.ru
Jlorapumuueckne ypaBHEHUs
6 TpuronomeTpruyeckue BoIpa)kKeHNs U ypaBHEHUS 22 1 hitps://math100.ru
https://math.ru
[TocnemoBaTeIbHOCTH U TIPOTPECCHH 10 https://resh.edu.ru
HenpepsiBable pynkuuu. [IponszBoanas 20 https://resh.edu.ru
9 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIUS 5 ’ https://math100.ru
3HaHUI https://math.ru
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0



https://urok.apkpro.ru/
https://resh.edu.ru/
https://math100.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://math100.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://math100.ru/
https://math.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
o/ HaunmenoBanue pasiejioB H TeM IPOrpamMMbl Beero Konrpoabusie IIpakruyeckue 0BpazoBaTEIBHBIE
padoThI padoTsbI pecypeni
1 HccnenoBanue QyHKIHIA C IOMOIIBIO 29 1 https://math100.ru
IIPOU3BO/IHOM https://math.ru
2 [TepBOOOpa3Has u UHTErpa 12 1 https://resh.edu.ru
3 I'paduku TPUrOHOMETPHUUCSCKHUX (DYHKIIHIA. 14 1 https://math100.ru
TpuroHomeTpuueckrue HepaBeHCTBA https://math.ru
4 WppatmoHaibsHble, TOKa3aTeIbHbIC 1 24 1 https://math100.ru
naorapupMHUECKUE HEPABEHCTBA https://math.ru
KomrmuiekcHbie unciia 10 https://resh.edu.ru
HarypasnbHble U 11esbIe Yrcia 10 https://resh.edu.ru
7 CHCTEeMBI pallMOHAIBHBIX, UPPAIIMOHATBHBIX 12 1 https://math100.ru
MOKa3aTeabHBIX U JIOTapU(PMUIECKUX YPaBHEHUI https://math.ru
8 3aaun ¢ mapaMeTpamu 16 1 https://resh.edu.ru
9 E{c;?:;eHHe, 0000111eHHEe, CHCTEMATH3aIIUs 16 5 https://resh.edu.ru
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10 0



https://math100.ru/
https://math.ru/
https://resh.edu.ru/
https://math100.ru/
https://math.ru/
https://math100.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://math100.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos DJIeKTPOHHBIE
Ne uudposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue 06pazoBaTEbHbIE
padoThbI padoThI pecypest
1 MHOXecTBO, OTepauy HaJl MHOXKECTBAMH U UX 1 https://math100.ru
CBOMCTBa https://math.ru
2 Juarpammsl Ditiepa-Benna 1 https://resh.edu.ru
3 [TprMeHeHHE TEOPETHKO-MHOKECTBEHHOTO allapara 1 https://math100.ru
JUISL PEIIEHUs 3a71a4 https://math.ru
Paunonaneabie unciaa. OOBIKHOBEHHBIE U JIECSITUYHBIE https://resh.edu.ru
4 JPOOH, IPOLIEHTHI, OECKOHEYHBIC TICPUONICCKUC 1
npobu
PanmonansHsle ynciaa. OOBIKHOBEHHBIE U JE€CATUYHBIE https://resh.edu.ru
5 JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE TIEPUOTUICCKIE 1
Ipodu
5 [Ipumenenne 1podeit 1 MPOLICHTOB ISl PEIICHHS 1 https://resh.edu.ru
NPUKJIAIHBIX 3124
7 [Mpumenenue ApoOeii ¥ MPOIEHTOB JUTS PEIICHUSI 1 https://resh.edu.ru
NPUKJIAIHBIX 3a/1a4
g Jle#icTBUTENBHBIE YKCIIA. ParioHa IbHBIE U 1 https://resh.edu.ru
UppaIMOHATBHbIE YUCIIa
9 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU 1 https://resh.edu.ru
YHCITAMH
10 Moyb AeHCTBUTEIBFHOTO YHCIIa M €r0 CBOMCTBA 1 https://resh.edu.ru
1 [TpuGnuxEHHbIE BHIYMCIIEHUS, TPaBUIIa OKPYTJICHHS, 1 https://resh.edu.ru

IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN



https://math100.ru/
https://math.ru/
https://resh.edu.ru/
https://math100.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-

https://resh.edu.ru

12 palMOHATIbHBIX YPABHCHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI pemeHumI LEJIBIX U APOOHO- hitos-//math.ru
palOHANBHBIX YPAaBHCHHI 1 HEPABEHCTB L

14 OCHOBHBIC METO/IbI pemeltml LEJBIX U JIPOOHO- https://urok.apkpro.ru/
palMOHATIbHBIX YPABHCHUI U HEPABEHCTB

15 MHorowieHsl OT OJHON EpEMEHHOM. [lenenne hitps://math.ru
MHOTO4JIEHAa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopema be3y '

16 MHorouieHs! ¢ 1einbiMu kodddunnentamu. Teopema https://urok.apkpro.ru/
Buera

17 Pemienne cucTeM JIMHEHHBIX ypaBHEHUI https://resh.edu.ru

18 PerieHrie cucTeM JIMHEHHBIX ypaBHEHUH https://resh.edu.ru
Marpuna cucTteMsl JIMHEUHBIX YPaBHEHUIA.

19 Onpenenutens MaTPULBI 2X2, €r0 TEOMETPHUCCKUI https://math.ru
CMBICJI ¥ CBOMCTBA; BEIYHUCIICHUE €r0 3HAUCHUS

20 OnpeaeJmTerb MaTpHIIBI 2X2, €ro reOMeTPUICCKUN https://urok.apkpro.ru/
CMBICIT ¥ CBOMCTBA; BEIYHUCIICHUE €r0 3HAUCHUS

91 HpmvieHeHI/Ie OHpGI[CJ;IPITGJ‘ISI JUISL pEIICHHST CHCTEMBI https://urok.apkpro.ru/
JIMHEWHBIX YpaBHEHHIA

27 Pemefme HpI/IKJ'Ia)IHI)Ij( 3a/1a4 € IMOMOILBK CUCTEMBI https://math.ru
JIMHEWHBIX YpaBHEHHIA

93 Pemejme HpI/IKJ'Ia)IHI)Ij( 3a/1a4 € IMOMOILBK CUCTEMBI https://math.ru
JIMHEWHBIX YPaBHEHHIA

24 KonTtponbHas padora: "PannonanbHble ypaBHEHUS U https://urok.apkpro.ru/
HepaBeHCTBA. CHCTEMBI IMHENHBIX YpaBHEHUH"

o5 DyHKIWMs, crtocoObl 3a1anust GyHKIUH. B3aumMHo https://urok.apkpro.ru/
oOparnbie pyHkImH. KoMmmosurus GyHKIUi

26 I'paduk byukimu. DneMeHTapHbIe MPeoOpa3oBaHuUs https://resh.edu.ru

rpadukoB QyHKIMIA



https://resh.edu.ru/
https://math.ru/
https://urok.apkpro.ru/
https://math.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://math.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://math.ru/
https://math.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

OO6uacTh ornpeeneHus 1 MHOKECTBO 3HAYCHHIA

https://resh.edu.ru

27 ¢ynkuuu. Hynn ¢pynkuuu. [IpomexxyTku 3HaK
HOCTOSIHCTBA

)8 Yérupie u HeuétHble QyHKImU. [leproanueckue hitos-//math.ru
¢GyHnkuun. [IpomMexyTkn MOHOTOHHOCTH (DyHKIIHH L

29 MakcumyMbl 1 MUHEMYMBI (yHKIUH. HanGonbiiee u https://urok.apkpro.ru/
HauMeHblliee 3HaYeHHE (QYHKIUHN Ha IPOMEIKYTKE

30 JluHeliHasi, KBa{paTU4HAs ¥ JPOOHO-TUHEHHAS https://urok.apkpro.ru/
byHKIIUN

31 DJIeMEeHTapHOE UCCIICIOBAaHKUE U TIOCTPOCHUE https://math.ru
rpaduxoB 3Tux GyHKUINUN

32 DJIeMeHTapHOE UCCIICI0OBAaHKE U TIOCTPOCHUE https://resh.edu.ru
rpaduxoB 3TuxX GyHKUINUN

33 CrereHb ¢ 11e7bIM MToka3zarenieM. burom HeroToHa https://resh.edu.ru

34 Crenelsb ¢ 1eabIM IokasareineM. buaom HerotoHa https://math.ru

35 CrenenHast GYHKIHS C HATYPAIbHBIM U LIETBIM https://urok.apkpro.ru/
nokazareneM. E€ cBolicTBa u rpaguk

36 KontponpsHas padota: "Crenennas ¢pynkuus. E€ https://urok.apkpro.ru/
cBoiicTBa u rpapuk"

37 ApI/I(bM?TquCKHﬁ KOpPEHb HATypaJIbHOM CTETICHH U https://math.ru
€ro CBOWCTBA

38 ApI/I(beTquCKHﬁ KOpEHb HATypaJIbHOM CTETICHH U https://urok.apkpro.ru/
€ro CBOCTBA

39 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHUIH, https://math.ru
COJIEPIKAIINX CTETICHH U KOPHH

40 [Ipeobpa3oBaHsl YMCIOBBIX BBIPAKCHUH, https://resh.edu.ru
COJIEPIKAIINX CTETICHH U KOPHH

41 [IpeoOpa3oBaHsl YMCITOBBIX BBIPAKCHUH, https://resh.edu.ru

COJIEpXKAIINX CTENIEHU U KOPHU
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Wppannonanbuble ypaBHeHNUs. OCHOBHBIE METObI

https://urok.apkpro.ru/

42 pelICHHS HPPAIIMOHATIBHBIX YPaBHCHU I L

43 WppannoHaibHble YpaBHEHUS. OCHOBHuLIe METOIbI 1 https://math.ru
pELIeHUS] UPPAIMOHAIBHBIX YPaBHECHHIA

42 UppaumonansHble ypaBHeHUs.. OCHOBHBIC METOIbI 1 https://resh.edu.ru
pelICHHS HPPAIIMOHATIBHBIX YPABHCHU I

45 PaBHOCHITBHBIC TIEPEXO/IBI B PEIICHUT 1 https://urok.apkpro.ru/
UPPAIMOHATIBHBIX YPaBHCHUI

46 PaBHOCHJIBHBIC ITEPEXO/IBI B ]i)eHIeHI/II/I 1 https://math.ru
UPPAUOHATIBHBIX YPABHCHU I

47 PaBHOCHITBHBIC TIEPEXO/IbI B PEIICHUU 1 https://resh.edu.ru
UPPAIMOHAIBHBIX YPAaBHCHU

48 PaBHOCHJIBHBIC IEPEXO/IBI B PEIIEHUN 1 https://resh.edu.ru
UPPAIMOHAIBHBIX YPABHCHU

49 CpoiicTBa u rpaduk KOpHs N-0if cTeNeHN Kak (HyHKIHH 1 https://resh.edu.ru
00paTHOM CTENIeH! ¢ HATYpaIbHBIM ITOKa3aTeleM

50 CBoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIHH 1 https://urok.apkpro.ru/
00paTHOM CTEMCHH! C HATYPAIbHBIM ITOKa3aTelIeM

51 KontponbsHas padota: "CpoiicTBa 1 rpaduk KOpHs N- 1 https://math.ru
oif crenenu. MppaunoHaibHble ypaBHEHUS "

52 CreneHb ¢ palMOHAILHBIM TIOKa3aTejIeM U e€ CBOMCTBA 1 https://resh.edu.ru

53 CreneHb ¢ palMOHAIbHBIM TIOKa3aTesIeM U €€ CBOWCTBA 1 https://resh.edu.ru

54 CreneHb ¢ palMOHAILHBIM TIOKa3aTejIeM U e€ CBOMCTBA 1 https://resh.edu.ru

55 [TokazarenpHas QyHKIHS, €€ CBOMCTBA U rpaduK 1 https://resh.edu.ru

56 Hcnons3oBanue rpaduka QyHKIUM U1 PELICHUs 1 https://urok.apkpro.ru/
YpPaBHEHUNU

57 Hcnonp3oBanue rpaguka GYHKIUH IS PEIICHUS 1 https://math.ru

YpaBHEHUU
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[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI

https://resh.edu.ru

%8 pelIeHH s TOKA3aTeIbHBIX yPaBHCHU I L

59 [TokazarenbHbic ypaBHEHHS. OCHOBHBIE METOIBI 1 https://resh.edu.ru
pelIeHUs MOKa3aTe/IbHbIX YPaBHECHHIA

60 [MokazarenpHble ypaBHEHUS. OCHOBHBIC METO/IBI 1 https://urok.apkpro.ru/
pelIeHH s TOKA3aTeIbHBIX yPaBHCHUI

61 Kontponpnas padora: "[lokazaTensHas QyHKIuUS. 1 https://math.ru
[Toka3arenbHble ypaBHEHUS"

62 Jlorapudwm uucna. CBoicTBa jJorapudpma 1 https://resh.edu.ru

63 Jlorapudm uucna. CoiicTBa jgorapudma 1 https://resh.edu.ru

64 Jlorapudwm uucna. CBoicTBa jJorapudpma 1 https://resh.edu.ru

65 JlecATUYHBIC U HATYpAJIbHBIC JIOTapr(pMbI 1 https://resh.edu.ru

66 JlecsATHYHBIC U HATYPaJIbHBIC JIOTapUPMbI 1 https://resh.edu.ru

67 [Tpeobpa3zoBanue BRIPAKEHUHN, COAEPKAIINX 1 httos://math.ru
J0TapupMbl AfpsMa.l

68 ITpeobpa3zoBanue BRIPAKEHUHN, COAEPKAIINX 1 httos://math.ru
aorapu@msl AfRsMa.l

69 [IpeoOpa3oBaHye BBIpaXKEHUH, COJEPIKAIINX 1 https://resh.edu.ru
J0rapupmbl

70 Jlorapudmuueckas GpyHKIUs, €€ CBONCTBA U TpaduK 1 https://resh.edu.ru

71 Jlorapudpmuueckas GyHKIMs, €€ CBOHCTBA U rpauK 1 https://resh.edu.ru

79 Hcnons3oBanue rpapuka QyHKIUH IS PEIICHHS 1 https://resh.edu.ru
YpPaBHEHUNU

73 Hcnonp3oBanue rpaguka GYHKIUH IS PEIICHUS 1 https://resh.edu.ru
YpaBHEHUH

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI 1 hitos-//math.ru

pelIeHns JorapupMUUECKUX YpaBHEHUIN
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Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI

75 . 1 https://math.ru
petieHus JIorapu()MHUISCKUX YPaBHEHHI

76 Jlorapudmuueckue ypaBHeHUs.. OCHOBHBIE METOBI 1 https://resh.edu.ru
perieHus Iorapu(hMHISCKUX YpaBHEHHN

7 PaBHOCHITBHBIC TIEPEXO/IBI B PEIICHUU 1 https://resh.edu.ru
JOrapupMHUECKUX YpaBHEHUI

78 PaBHOCHITBHBIC TIEPEXO/IBI B PEIICHUT 1 https://resh.edu.ru
JOrapupMHUECKUX YpaBHEHUI

79 Kontponbnas pabota: "Jlorapudmuueckas GyHKIuUS. 1 httns://math.r
Jlorapudmuueckue ypaBHeHus" :

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT'€HC YHUCIIOBOTO 1 hitos-//math.ru
apryMeHTa '

81 CuHyc, KOCHHYC, TAHT'€HC M KOTAHI'€HC YHCIIOBOTO 1 https://resh.edu.ru
apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTAHTCHC YHCIOBOTO 1
apryMeHra

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIIOBOTO 1 https://resh.edu.ru
apryMeHTa

84 TpuronomeTpudeckasi OKpy>KHOCTb, ONIPEACICHUE 1 https://resh.edu.ru
TPUTOHOMETPUIECKHUX (DYHKI[HIA YHCIOBOTO apryMeHTa

85 TpuronomeTpudeckasi OKpy>KHOCTb, ONIPEACICHUE 1 https://resh.edu.ru
TPUTOHOMETPUYECKHUX (DYHKIMI YKCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1 https://math.ru

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://math.ru

88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1 https://math.ru

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru

90 [TpeoOpazoBaHre TPUTOHOMETPUUYCSCKUX BBIPKESHUN 1 https://urok.apkpro.ru/

91 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BbIPAXKEHUH 1 https://resh.edu.ru
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92 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUIN 1 https://urok.apkpro.ru/

93 [TpeobOpa3oBaHuEe TPUTOHOMETPHUCCKUX BhIPAKEHUI 1 https://math.ru

94 PerieHre TPUTOHOMETPUUECKUX YPaBHEHHIA 1 https://resh.edu.ru

95 Pelrenue TpUrOHOMETPHUCCKUX YpaBHEHUIH 1 https://math.ru

96 Pemenne TpUroHOMETPUYECKUX YpaBHEHUI 1 https://math.ru

97 Pelrenue TpUrOHOMETPHUCCKUX YpaBHEHUIH 1 https://resh.edu.ru

98 PerieHre TPUTOHOMETPUUECKUX YPaBHEHHIA 1 https://urok.apkpro.ru/

99 PerieHre TPUrOHOMETPUYECKUX YPaBHEHUI 1 https://urok.apkpro.ru/

100 PeuieHre TpUrOHOMETPUYECKUX YPaBHEHU I 1 https://math.ru

101 KoHTtpoinbHas padora: "Tpuronomerprudeckue ) 1 httos://math.ru
BBIPKCHHUS M TPUTOHOMETPUIECKUE YPABHEHHSI AERs.math. iU
ITocie1oBaTeabHOCTH, CIIOCOOBI 3a1aHUs https://resh.edu.ru

102 [I0CJIeqOBAaTEIbHOCTE. MeTo1 MaTeMaTU4eCKON 1
UHTyKIIH

103 MOHOTOHHBIE M OTPAaHUYECHHBIC TIOCIIC0BATEILHOCTH. 1 https://urok.apkpro.ru/
Hcropus ananmnza 6€CKOHEYHO MaJTbIX

104 Apudmerndeckas mporpeccus https://resh.edu.ru

105 ['eomerpuueckas mporpeccus https://resh.edu.ru

106 BbeckoneuHo yOBIBaroOIas reOMETPUUECKas IIPOTrPECCHst 1 https://urok.apkpro.ru/

107 CymMa OeCKOHEYHO yOBbIBAOIIeH Te€OMETPHUCCKOM 1 hitos-//math.ru
pOrpecCcuu |

108 JIMHEHHBIN ¥ SKCIIOHCHIIMABHBINH pocT. Yuco e. 1 https://resh.edu.ru
dopmyia CIOKHBIX TPOLIEHTOB

109 JIuHeWHBI! 1 SKCTIOHEHIMATBHBIN pocT. Huco e. 1 https://resh.edu.ru
dopmyia CIOKHBIX TPOLIEHTOB

110 Hcnonb30BaHne MPOrpeccuu ISl PEeIIeHUs peaTbHbIX 1 https://resh.edu.ru

3ala4 NPUKIaJHOT'O XapaKTepa
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KonTtponpHas padora: "[locnenoBarensHocTd U

https://urok.apkpro.ru/

111 ; 1
POrpecCHu

112 HenpepbiBHbie QYHKIIMU K HX CBOMCTBA 1 https://math.ru

113 Touka pa3pbiBa. ACUMOTOTHI TPapUKOB (QYHKIIUI 1 https://resh.edu.ru

114 CBoiicTBa (D)YHKIIMIA HEIIPEPHIBHBIX HA OTPE3KE 1 https://resh.edu.ru

115 CaoiicTBa (hyHKIUI HENPEPBIBHBIX HA OTPE3KE 1 https://resh.edu.ru

116 Metoa HHTEPBAIIOB IS PCIICHHS HEPABEHCTB 1 https://resh.edu.ru

117 Meto HHTEPBAJIOB ISl PEILICHHS HEPABEHCTB 1 https://urok.apkpro.ru/

118 MeToa HHTEPBAJIOB [JIS PEIICHUS HEPABEHCTB 1 https://math.ru

119 [MpumeHeHe CBOMCTB HEMPEPBIBHBIX (QYHKIUI 115 1 https://math.ru
pelieHus 3a1a4d

120 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX (QYHKIIUI IS 1 https://resh.edu.ru
pelieHus 3a1a4q

121 I[TepBast 1 BTOpasi MPOU3BOIHbBIC (DYHKIIUH 1 https://urok.apkpro.ru/

122 OmnpeneneHne, reOMeTPUIECKUI CMBICIT TIPOU3BOIHON 1 https://urok.apkpro.ru/

123 Omnpenenenne, pu3nIecKuii CMBICI POU3BOTHON 1 https://resh.edu.ru

124 VYpaBHEeHHUE KacaTelbHOM K TpaduKy QyHKIUH 1 https://resh.edu.ru

125 VYpaBHEeHHUE KacaTelnbHON K TpaduKy QyHKIUH 1 https://resh.edu.ru

126 [Tpou3BOHBIC IIEMEHTAPHBIX (YHKIHIA 1 https://resh.edu.ru

127 [Ipon3BoaHBIE d7IEMEHTAPHBIX (YHKINI 1 https://resh.edu.ru

128 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHS, YACTHOTO U 1 https://resh.edu.ru
KOMIO3UIUH QYHKIHI

129 [Ipou3BoHAS CyMMBI, IPOU3BEICHHSI, YACTHOTO 1 https://resh.edu.ru
KOMITO3HITHU (yHKITHA

130 [IpousBoaHast CyMMBl, IPOU3BEIEHHSI, YACTHOTO U 1 https://resh.edu.ru
KOMIO3UIUHU DYHKIHI

131 KontponbsHas padota: "[IpousBognas" 1 https://resh.edu.ru
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132 [ToBTOpEeHUe, 06001ICHNE, CHCTeMAaTU3alNs 3HAHUNA: 1 https://resh.edu.ru
"VpaBHeHus"
133 [ToBTOpenue, 0600IIeHIE, CHCTEMATH3AIMS 3HAHUIA: 1 https://resh.edu.ru
"®yHkuun"
134 HroroBast KoHTpoOJIbHAs paboTa https://urok.apkpro.ru/
135 WTorosast KOHTPOJIbHAS paboTa 1 1 https://urok.apkpro.ru/
136 [ToBTOpeHue, 0000IICHNUE, CUCTEMATU3AIUS 3HAHUI https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
Ne Komraecrso wacos JJIeKTpPOHHbIe N poBbIE
w/n Tema ypoka Beero Konrpoabnbsie IIpakTHyeckue o0pa3oBaTtejibHbIE
padoThbI padoThI pecypesI
1 [MpumeHeHre TPOU3BOIHON K HCCIICTOBAHUIO 1 https://urok.apkpro.ru/
(GyHKIHIT Ha MOHOTOHHOCTD U 9KCTPEMYMBI
) [TpuMeHeHrnEe IPOU3BOTHOM K MCCIICIOBAHUIO 1 https://math.ru
(GyHKIHIT Ha MOHOTOHHOCTD U 9KCTPEMYMBI
3 [TpuMeHeHrEe IPOU3BOTHOM K MCCIICIOBAHUIO 1 https://resh.edu.ru
(GyHKIHI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI
4 [MpumeHeHre TPOU3BOIHON K HCCIICTOBAHUIO 1 https://resh.edu.ru
(GYHKIHIT Ha MOHOTOHHOCTD U 9KCTPEMYMBI
5 [IpumeHeHne MpoU3BOIHOM K HUCCIIETOBAHUIO 1 https://resh.edu.ru
(GYHKIHI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
5 [IpumeHeHne Mpou3BOIHOM K UCCIIETOBAHUIO 1 https://urok.apkpro.ru/

(GYHKIMI HA MOHOTOHHOCTB U SKCTPEMYMBI
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HaXO)KILGHI/IG HaMOOJIBIIEr0 1 HAUMEHBIIIETO

https://math.ru

! 3HAYEHHsI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

g Haxoxnenrne HanOoJbIIEr0 U HANMEHBIIIETO https://resh.edu.ru
3HAYEHUs HEMPEPHIBHON QYHKIMH HA OTPE3KE

9 Haxoxaenre HanOOIbIIEr0 1 HAUMEHBIIIETO https://urok.apkpro.ru/
3HAYEHHsI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

10 HaxoskieHre HanOOoIbIIIero ¥ HAMMEHBIIICTO https://math.ru
3HAYEHHsI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

1 HaxoxneHne HanboJIbIIEr0 1 HAMMEHBIIETO https://resh.edu.ru
3HAYEHHsI HEMPEPBIBHON (PYHKIIMU HA OTPE3Ke

12 Haxoxxnenre HanOO0JIbIIEro 1 HAMMEHBIIIETO https://resh.edu.ru
3HAYEHHsI HEMPEPHIBHON (PYHKIIMH Ha OTPE3KE

13 [TprMeHeHHE TIPOU3BOIHOM IS HAXOXKICHUS https://resh.edu.ru
HAWJIYYIIEro PEIieH s B MPUKIIAJAHBIX 3aa9ax

14 [TprMeHeHHE TIPOU3BOIHOM IS HAXOXKICHUS https://urok.apkpro.ru/
HAWJTYYIIero pelieHus B MPUKIAJAHBIX 3a7a4ax
[MpumeHeHre TPOU3BOIHON JIJIsI OTIPEICIICHUS https://math.ru

15 CKOpPOCTH U YCKOPEHHUS MTPOIIECCa, 3aJaHHOTO
bopmyoit unu rpaduxkom
[TpumeHeHre TPOU3BOIHON JIJIsI OTIPEICIICHUS https://resh.edu.ru

16 CKOPOCTH M YCKOPEHHsI TIPOIIecca, 3aJaHHOTO
dbopmyoit wim rpagukoM

17 Kommosurus GpyHKIuit https://urok.apkpro.ru/

18 Kommo3unus dyHKimit https://math.ru

19 Kommnoszunus ¢pyHKIui https://resh.edu.ru

20 FGOMeTqueCIEHe o0pa3bl ypaBHEHHIA Ha https://resh.edu.ru
KOODPIMHATHOM IIOCKOCTH

1 ['eomeTprueckre 00pa3bl ypaBHEHHI Ha https://resh.edu.ru

KOOPJAMHATHOM IIOCKOCTH
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KonTtponsnas padora: "UccnenoBanue GpyHkuuit

https://urok.apkpro.ru/

22 C IOMOIIBIO MPOU3BOIHOMN"

93 [TepBoOOpa3Has, OCHOBHOE CBOMCTBO https://math.ru
epBOOOPa3HBIX

24 [TepBOOOpa3HBIC NIEMEHTAPHBIX (PYHKITHIA. https://resh.edu.ru
IMpaBuiia HaXOXKACHHS IEPBOOOPA3HBIX

o5 [TepBOOOpa3HBIC NIEMEHTAPHBIX (PYHKITHIA. https://urok.apkpro.ru/
IMpaBusia HaXOXKACHHS IEPBOOOPA3HBIX

26 Wurerpan. I'eoMeTpHYECKHI CMBICIT HHTErpajia https://math.ru

27 Beruncnenue onpeneniéHHOro HHTerpaa mno https://resh.edu.ru
dopmyiie Herorona-Jleiioauia

)8 Berunciienue onpeaenéHHOro MHTerpaa 1mo https://resh.edu.ru
dopmyne Herorona-Jleitbnuia

29 [TprMeHeHre HHTErpaIa I HaXOXKICHUS https://resh.edu.ru
IUIOMIa/IeH UIOCKUX QUryp

30 [MpumeHeHre UHTETrpaa il HaX0XKICHUS https://urok.apkpro.ru/
00BEMOB reOMETPUYECKHX TEI

31 [Tpumeps! pemennit TuddepeHnaIbHbIX https://math.ru
yYpaBHEHUU

32 HpI/IMepvaemeHHﬁ nuddepeHraIbHbIX https://resh.edu.ru
ypaBHEHUI
Marematudeckoe MOICTTUPOBAHHUE PeaTbHBIX https://urok.apkpro.ru/

33 MIPOIIECCOB C TOMOIIBIO AU PEepEeHIINATHHBIX
ypaBHEHUI

34 KonTtponbhas padora: "[leppooOpaszHas u https://math.ru
uHTerpan"

35 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U https://resh.edu.ru

rpaduxu
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Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U

https://resh.edu.ru

3 rpaduku L
37 Tpuronomerpudeckre GyHKIHUU, UX CBOMCTBA U 1 https://resh.edu.ru
rpaduku
38 Tpuronomerpuyieckue QyHKIUH, KX CBOMCTBA U 1 https://urok.apkpro.ru/
rpaduku
39 Tpuronomerpuyeckue GyHKIH, UX CBOWCTBA U 1 https://math.ru
rpaduku
OTOO0p KOpHEH TPUTOHOMETPUUYECKHIX https://resh.edu.ru
40 YpaBHEHUI C TIOMOIIIbIO TPUTOHOMETPUUECKON 1
OKPY>XHOCTH
OTOOp KOpHEH TPUTOHOMETPUUYCCKHIX https://urok.apkpro.ru/
41 YpaBHEHUI C TIOMOIIbIO TPUTOHOMETPHUUECKON 1
OKPY>XHOCTH
OTOOp KOpHEH TPUTOHOMETPHUYCCKHX https://math.ru
42 YPaBHEHUH € MOMOLIBIO TPUTOHOMETPUYECKON 1
OKPY>XHOCTH
OTOO0p KOpHEH TPUTOHOMETPUUYECKHIX https://resh.edu.ru
43 YpPaBHEHUH € MOMOUIBIO TPUTOHOMETPHYECKON 1
OKPY>XHOCTH
44 Pemenre TpUroHOMETPUYECKNX HEPABEHCTB 1 https://resh.edu.ru
45 PenieHre TpUroHOMETPUYECKUX HEPABEHCTB 1 https://resh.edu.ru
46 Pemenre TpUroHOMETPUYECKNX HEPABEHCTB 1 https://urok.apkpro.ru/
47 PerreHrie TPUrOHOMETPUYECKUX HEPABEHCTB 1 https://math.ru
KontponsHas padora: "I'paduku https://resh.edu.ru
48 TPUTOHOMETPUIECKUX (HyHKITUH. 1
Tpuronomerpuyeckue HepaBeHcTBa"
49 OCHOBHBIE METOIbI PEIICHHUS MTOKA3aTETbHBIX 1 https://resh.edu.ru

HCPAaBCHCTB
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OcHOBHBIC MCTObI PCIICHUA MMOKA3ATCIBbHBIX

https://resh.edu.ru

50
HEPABCHCTB

51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX https://resh.edu.ru
HEPABEHCTB

59 OCHOBHbBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX https://urok.apkpro.ru/
HEPABCHCTB

53 OCHOBHbBIE METO/IbI PEIICHUS JIorapu(PMUUCCKUX https://resh.edu.ru
HEPABCHCTB

54 OCHOBHBIC METOJIbI PEIICHUS JIoTapu(PMUIECKUX https://resh.edu.ru
HCPABEHCTB

55 OCHOBHbBIE METO/IbI PEIICHUS JIOrapu(PMUUCCKUX https://resh.edu.ru
HEPABEHCTB

56 OCHOBHBIC METO/IbI PEIICHUS JIoTapu(PMUIECKUX https://urok.apkpro.ru/
HEPABEHCTB

57 OCHOBHBIC METOJIbI PEIICHHUS UPPAITHIOHATEHBIX https://resh.edu.ru
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHHUS HPPAITHOHATBHBIX https://resh.edu.ru
HEPaBEHCTB

59 OCHOBHBIEC METOJIbI PEIICHUS HPPAITHIOHATEHBIX https://resh.edu.ru
HEPaBEHCTB

50 OCHOBHBIEC METOJIbI PEIICHUS HPPAITHOHATEHBIX https://urok.apkpro.ru/
HEPaBEHCTB

61 I'paduyeckue MeTO/IBI peLICHUS https://resh.edu.ru
UPPAlMOHAIBHBIX YPaBHEHU

62 I'paduueckue MeTo bl pereHNs https://resh.edu.ru
UPPAlMOHAIBHBIX YPaBHEHUI

63 I'padmueckue MeTo bl pelIeHHs oKa3aTeIbHbIX https://resh.edu.ru

YpaBHEHUU
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I'paduueckue MeTo Bl penIeHus TOKa3aTeIbHBIX

https://urok.apkpro.ru/

64
HEPABCHCTB
65 ['padrueckue METOBI PEIICHHUS https://resh.edu.ru
JorapupMUUECKUX YPaBHEHUIH
66 I'paduyeckue MeTo/IbI peLIeHUs https://resh.edu.ru
norapu(pMHUECKUX HEPABEHCTB
67 I'paduyeckue MeTo/IbI peLIeHUs https://resh.edu.ru
norapu(pMHUECKUX HEPABEHCTB
68 I'padrueckue METOIBI PEIIEHHUS II0KAa3aTEIbHbBIX https://urok.apkpro.ru/
¥ JIOrapu(MUYECKUX ypaBHEHUIT
69 I'paduyeckre METOBI PEIICHHUS TOKA3aTEIbHBIX https://resh.edu.ru
Y JIOTapU(MUYECKUX YPABHCHU I
20 I'padrueckue METOBI PEIIEHUS II0KAa3aTEIbHbBIX https://resh.edu.ru
Y JIOTapU(MUUECKUX HEPABEHCTB
71 I'padrueckue METOIBI PEIIEHHUS II0KAa3aTEIbHbBIX https://resh.edu.ru
¥ JIOrapU(MUUECKUX HEPABEHCTB
KontponbHast pabora: "MppalroHaibHbIe, https://urok.apkpro.ru/
72 NoKa3aTelbHbIe U JIorapupmMuueckre
HepaBeHcTBa"
KowmriekcHbie uncna. Anredpandeckas u https://resh.edu.ru
73 TpUTOHOMETpHUEcKas (HhOPMBI 3aITUCH
KOMILUTCKCHOTO YKCIIa
KomrutekcHble uncia. Anredpandeckas u https://resh.edu.ru
74 TpUrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUTCKCHOTO YHCIIa
75 Apudmernueckre onepanuy ¢ KOMIICKCHBIMU https://resh.edu.ru
YHCIIAMU
76 Apudpmernveckue oneparun ¢ KOMIICKCHBIMA https://urok.apkpro.ru/

qucjaaMu
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N300pakeHne KOMIUIEKCHBIX YHCET Ha

https://resh.edu.ru

" KOOPAMHATHOW INIOCKOCTH

78 I/I306pa}KeHI/IeUKOMHJ'IeKCHLIX qrcen Ha https://resh.edu.ru
KOOPJWHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3 https://resh.edu.ru
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu u3 https://urok.apkpro.ru/
KOMIUIEKCHOTO YHCIIa

81 [TprMeHeHHEe KOMILICKCHBIX YHCE I PELICHUS https://resh.edu.ru
(bHU3NUECKUX U TEOMETPHUYECCKHX 3a1a4

82 KonrposnbHast pabdora: "KomruiekcHbie uncia' https://resh.edu.ru

83 HarypasbHble U 1ie7ble Yrcia https://resh.edu.ru

84 HatypanbHble 1 11e1ble Yrcia https://urok.apkpro.ru/

85 [TprMeHeHrEe IPU3HAKOB JEIMMOCTH IEIBIX https://resh.edu.ru
qrce

36 [TpuMeHeHHe PU3HAKOB JISTUMOCTH TISITBIX https://resh.edu.ru
qrcen

g7 [TpumeHeHre NPU3HAKOB ICITUMOCTH TISITBIX https://resh.edu.ru
gucen: HOJl m HOK

a8 [TpuMeHeHHe IPU3HAKOB JISITUMOCTH TISITBIX https://urok.apkpro.ru/
gucen: HOJl m HOK

89 [TpuMeHeHNHe IPU3HAKOB JISTUMOCTH TISITBIX https://resh.edu.ru
YHCEIT: OCTATKU TI0 MOJIYJIIO

90 [IpuMeHeHre PU3HAKOB ISTMMOCTH TISITBIX https://resh.edu.ru
YHCEIT: OCTATKHU 110 MOJIYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX https://resh.edu.ru

91 JHCell: aropuT™ EBKITHIA TS pelieHus 3a1a4 B
EIBIX YHCIIax

92 KonTtponbhas padora: "Teopus nenbix yncen" https://urok.apkpro.ru/
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CucreMa ¥ COBOKYITHOCTb YpaBHEHUII.

https://resh.edu.ru

93 PaBHOCHIIBHBIC CHCTEMBI U CHCTEMBbI-CIIC/ICTBHUS
94 CucremMa U COBOKYITHOCTh YPaBHEHUIA. https://resh.edu.ru
PaBHOCHJIbHBIE CHCTEMBI U CHCTEMBI-CIICICTBHSI
95 OcHOBHbIC MeTvo;[H pCIICHUS CUCTEM U ) https://resh.edu.ru
COBOKYITHOCTEH PaIMOHAIBHBIX YPaBHECHHIA
9% OcHOBHbBIC MeTvo;[H pCILICHUS CUCTEM U ) https://urok.apkpro.ru/
COBOKYITHOCTE MPPAIMOHAIBHBIX YPABHEHUI
97 OcCHOBHBIC MeTuozLLI pEIICHUS CUCTEM U ) https://resh.edu.ru
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHU
08 OcHOBHbBIC MG’[;OI[I)I pCIICHUS CUCTEM U ) https://resh.edu.ru
COBOKYITHOCTEH MMOKA3aTe/IbHBIX YPaBHCHHUI
OCHOBHBIC METO/IbI PELICHUSA CUCTEM U https://resh.edu.ru
% COBOKYITHOCTEH JIOTapu(PMUIECKUX YPaBHEHUI
100 OCHOBHBIC METO/IbI PELICHUS CUCTEM U https://urok.apkpro.ru/
COBOKYITHOCTEH JTIOrapu(PMUIECKUX YPaBHEHHUI
[MpumeHeHre CHCTEM K PEIICHUTO https://math.ru
101 MaTeMaTHIECKHUX 33714 U 337129 U3 Pa3IMIHbIX
oOacTeil HayKH U peanbHOM KU3HH,
UHTEPIIPETAINS TTOTyYCHHBIX PE3YIIbTATOB
[MpumeHeHre CHCTEM K PEIICHUTO https://math.ru
102 MaTeMaTHIECKHX 337124 U 337189 U3 Pa3IHIHbIX
oOrnacTell HayKu U peanbHOM )KU3HH,
UHTEPIIPETAINS TTOJTyYCHHBIX PE3YIbTATOB
[IpuMeHeHre HEPaBEHCTB K PEIICHHIO https://math.ru
103 MaTeMaTHIECKHUX 337129 U 3371a9 U3 Pa3IHIHbIX

oOractell HayKu U pealbHOM )KU3HH,
HHTEpHpETAlNA IMTOJTYUCHHBIX PE3YJIBTATOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://math.ru/
https://math.ru/
https://math.ru/

KonTponsHas padora: "Cucremsl
paIMOHATILHBIX, HPPAMOHATBHBIX

https://resh.edu.ru

104
MOKA3aTeNIbHBIX U JIOTapu(PMUICCKIX
ypaBHEHHI"

105 ParroHaibHbIe YPaBHEHHUS C TapaMeTpaMu https://resh.edu.ru

106 PanronasnbHbIe HEPaBEHCTBA C TapaMeTpaMH https://resh.edu.ru

107 PanronanbHbIe CHCTEMBI C TapaMeTpaMu https://urok.apkpro.ru/

108 HppanroHaibHble YPaBHEHHS, HEPABEHCTBA C https://math.ru
napaMeTpamu

109 HppanmoHalibHbIE CUCTEMBI C TapaMeTpaMu https://resh.edu.ru

110 [Toka3aTenbHbIC ypaBHEHHsI, HEPABEHCTBA C https://resh.edu.ru
napaMeTpamu

111 [Toka3arenpHbIC CUCTEMBI C TApAMETPaAMH https://resh.edu.ru

112 Jlorapumuueckre ypaBHEHHS, HEPABEHCTBA C https://urok.apkpro.ru/
apameTpamu

113 JlorapugmuuecKkue CUCTEMBI ¢ TapaMeTpamMu https://math.ru

114 TpuroHoMeTpruvecKkre ypaBHEHHUS C https://resh.edu.ru
apameTpamu

115 TpuronomeTpuvecKkue HepaBeHCTBA C https://resh.edu.ru
napaMeTpamu

116 TpUroHOMETPUYECKUE CHCTEMBI C TTapaMeTpamMu https://resh.edu.ru
[TocTpoeHHe U HCCIIeIOBaHNE MATEMATUYSCKIX https://urok.apkpro.ru/

117 MOJIEJIEN peaNbHBIX CUTYallui ¢ MOMOIIBIO
YPaBHEHUH ¢ TapamMeTpamMmu
[TocTpoenue u uccieqoBaHNEe MaTEMaTHUECKUX https://math.ru

118 MOJIEJIEN pealIbHbIX CUTYalluii C TOMOILBIO

CHUCTEM ypaBHCHI/Iﬁ C ImapamMeTpaMu
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HOCTpOGHI/Ie 1 UCCICA0OBAHUEC MAaTCMATHYCCKHUX

https://resh.edu.ru

119 MOJIEJIEH PEAIBHBIX CUTYALMM C IIOMOLIBIO
CHCTEM YPaBHCHHUH C MapaMeTpamMu

120 KonrposasHas pabora: "3agaun ¢ mapamerpamu” https://resh.edu.ru

121 [ToBTOpeHue, 0000IICHHE, CUCTEMATH3AIUS https://resh.edu.ru
3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 0000IICHHE, CUCTEMATH3AIUS https://urok.apkpro.ru/
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IIEeHNE, CHCTEMATH3ALIHS https://math.ru
3HaHui: "YpaBHeHus. Cucrembl ypaBHEHUI"

124 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS https://resh.edu.ru
3HaHuii: "HepaBencrsa"

125 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALIMS https://resh.edu.ru
3HaHuii: "HepaBencrsa"

126 [ToBTOpenue, 0600IIEeHNE, CHCTEMATH3ALIHS https://resh.edu.ru
3Hanui: "HepaBeHncrsa"

127 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS https://urok.apkpro.ru/
3Hanuii: "[IponsBoaHas u e€ npuMeHeHue"

128 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIIHS https://math.ru
3Hanuii: "[IponsBoaHas u e€ npuMeHeHue"

129 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIHSI https://resh.edu.ru
3Hanui: "lIponsBoanas u €€ npuMeHeHue"

130 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS https://resh.edu.ru
3HaHuil: "MHTETrpan u ero npuMeHeHue"

131 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs https://resh.edu.ru
3HaHui: "OyHKUN"

132 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs https://urok.apkpro.ru/

3HaHui: "@OyHknun"
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[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs

https://math.ru

133 N 1
3HaHui: "OyHkun"
134 HTorosast KOHTPOJIbHAS paboTa 1 1 https://resh.edu.ru
135 Wrorosas kKoHTpOJbHAS paboTa 1 1 https://math.ru
136 HOBTOPCHI/IG, 0000111eHKE, CHCTEMATH3AIHS 1 https://math.ru
3HAHHH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

Anre6pa 10 xnacc Yuebnuk, 3agaunuk bazoBbiil 1 yriayOieHHBIH YpOBEHb. ABTOPBI:
K0.M.Kosnsrun, M.B.TkaueBa,H,E.®enoposa, M.U. [11abynnH, AKIIMOHEPHOE OOIIIECTBO
«M3narenscTBO «lIpocBemenuey.

Anrebpa 11 kiacc YueObHuk, 3agaunuk bazoBblii 1 yriyOaeHHBIN YpOBEHb. ABTOPHI:
10.M.Konsrun, M.B.TkaueBa,H,E.®enoposa, M.U. [11abynnH, AKIIMOHEPHOE OOIIIECTBO
«M3narenscTBO «IIpocBeenue»

Maremaruka. AnreOpa v Hadajia MaTeMaTHYecKoro ananusa, 10 kimace/ Mep3msak A.L.,
Homwuposckuii I.A., ITonskoB B.M.; nox penakiueit [logonsckoro B.E., O6mecTBo ¢
orpaHuueHHON oTBeTCTBEHHOCThIO M3naTenbekuii nentp « BEHTAHA-T'PA®»; AknmonepHoe
obmrectBo «M3aarenscTBO «IIpocBerienuer»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Meroandeckue pekoMeHaanuu K yaeonuky A. I'. Mepansika, /{. A. Homuposckoro, B. b.

[TonskoBa “MaremaTrKa: anredpa 1 Hadaia MaTeMaTHYECKOTO aHAJIM3a, reoMeTpust: AnreOpa u

Hayaja MaTeMaTU4YeCKOro aHainuza”, 2-e u3jlanue, crepeorunnoe, Mockaa, «lIpocsemenue» 2023
ABTOpcKas nporpamma «Anredpa U Hauana MateMaTHueckoro aHaiuza. 10-11 kimaces»
10.M.Konsrun, M.B.Tkauésa, H.E.®&noposa M.M.111a6ynun, Bxosmeit B «COOpHUK pabounx
nporpamm. Anredpa u Hadajga MmaTemaTudeckoro ananusa. 10-11 kimaccel. ba3oBslii u yriryOJIeHHBIN
YPOBHHM: ITocobue a1 yuureneit o01eo0pa3oBaTeNibHBIX Opranu3anuit» /cocraButens T.A.
Bypmuctposa. — M.: IIpocBemenue, 2020 r;

Astopckas nporpamma JI.C. Atanacss, B.®.byty3os, C.b. Kanomues, JI.C.Kucenéna, 2.1
[Mo3nsik «I'eomerpus, 10-11 kmaceb», Bxonsmen B «COopHUK pabounx nporpamm. I'eomerpus. 10-
11 kmaccel. bazoBblit n yriayOneHHbBIN YPOBHU: TTOCOOWE TS YUUTENeH 001eo0pa3oBaTeIbHbIX
opranu3zaiuii» /coctasurens T.A. Bypmuctposa. — M.: [Ipocsemmenue, 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnmrorexa L{TOK https://urok.apkpro.ru/

https://resh.edu.ru

https://math100.ru

https://math.ru
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IlepeyeHb KOHTPOJIBLHBIX PadOT

[Tpunoxenue 1

10 xnacc
TeMaTHKA Ne
ypoka
Konrtponbnas pabdora: "PanonanbHbie ypaBHEHUS U 24 OtmeToyHas cucrema
HepaBeHCTBA. CUCTEMbI JIMHEHHBIX YpaBHEHUN"
Konrponbnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa 36 OtmerouHas cucrema
u rpadux"”
Konrtponsnas pabdora: "CBoiicTBa u rpaguk KOpHs N-0i o1 OtmerouHas cucrema
crenenu. MppanuoHaibHble ypaBHeHuUs '
Konrponbnas padora: "[lokazarenbHas QyHKITHSL. 61 OtmerouHas cucrema
ITokazaTenpHbIC YpaBHEHUS"
Konrtponbnas padora: "Jlorapudmuueckast GyHKIHS. 79 OtmerouHas cuctema
Jlorapudmudeckue ypaBHeHHs"
KonrponsHas padora: "TpuroHoMeTpudecKre BEIpaKEHUS 101 OtmerouHas cuctema
U TPUTOHOMETPUUECKUE YpaBHEHUS"
Kontpomnsnas padora: "[locinenoBarenbHOCTH U 111 OtmerouHas cucrtema
nporpeccun’
KonTponbnas pabora: "[IpousBognas" 131 OtMmeTouHas cucrema
HTorosasi KOHTpoJIbHAs paboTa 134 OtmeroyHasi cuctema
HToroBasi KOHTpoOJIbHAs paboTa 135 OtmMmeTouHas cucrema
11 xnacc
TeMaTHKa Ne
YpOKa
KonTponbnas pabota: "UccnenoBanue QpyHKumii ¢ 22 OtmeTouHas cucrema
MOMOIIBIO IPOU3BOTHOM "
KonTponbHas pabota: "[lepoobpaszHas u unTerpan” 34 OtmeroyHast cuctema
KonTponbnas padota: "['paduku TpUrOHOMETPHUECKUX 48 OtmeroyHas cuctema
¢yskuuii. TpuronomeTpuyeckie HepaBeHCTBa'"
KonTponbnas pabota: "UppanmonanbHble, OKa3aTeIbHbIE 72 OtmeroyHas cuctema
U jorapuMUYecKue HepaBeHCTBa '
KonTponbHast pabota: "KommiekcHsie unciua" 82 OtmeroyHasi cuctema
KonrtponbHas pabora: "Teopus enbix yucen" 92 OtmeroyHas cucrema
KonTponbhas pabota: "CructeMbl paliliOHAIbHBIX, 104 OtMmeTouHas cucrema
UppalMOHATIBHBIX MTOKAa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUH"
KontposbHas pabdora: "3agauu ¢ mapamerpamu’ 120 | OrmerouHas cucrema
HToroBasi KOHTpOJIbHAs paboTa 134 | OrmerouHas cucrema
HToroBasi KOHTpoJIbHAs paboTa 135 OtmeroyHast cuctema

Cpoku npoBeieHNs KOHTPOJIbHBIX MepornpusiTuil (Ne ypoka) — minanupyemsie. Jlonyckaercs
KOPPEKTHPOBKA IJITAHUPYEMBIX CPOK B 3aBUCUMOCTH OT (DAKTUYECKHUX YCIOBHI OpraHu3aluu

y4eOHOT0 mpoIiecca.




[Tpunoxenue 2

Jlyist o1leHMBaHUS MPEAMETHBIX PE3yJIbTATOB M0 Y4eOHOMY MpenMeTy «Maremarukay,
«Anrebpa», «['eoMmeTpusi» onpeneneHo naTh ypoBHEH TOCTHKEHUN yUallluXcsi, COOTBETCTBYIOIIMX
OTMETKaM OT «5» J10 «2».

ba3oBblil ypoBeHb JOCTUKEHUI — YPOBEHb, KOTOPBIN JEMOHCTPUPYET OCBOECHUE YUEOHBIX
JEHUCTBUI C OOPHOM CUCTEMOM 3HAHUI B paMKax Juana3oHa (Kpyra) BbIICJICHHbBIX 3aja4.
Joctuxennto 6a30BOro ypoBHsI COOTBETCTBYET OLIEHKA «YOBJIETBOPUTEIHHOY» (MIIH OTMETKA «3»).

[TpeBbilieHHE 6a30BOr0 YPOBHS CBUJETENILCTBYET 00 YCBOCHUM OIIOPHOW CUCTEMBI 3HAaHUH Ha
YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAJICHUS Y4EOHBIMU JEHCTBUSMU:

® T[IOBBIIICHHBIN YPOBEHB JOCTH)KEHHUS [IJIAHUPYEMBIX PE3YJIbTaTOB, OLIEHKA «XOPOII0» (OTMETKa
«4»);

® BBICOKHI YPOBEHb JOCTHKEHHS TNIAHUPYEMBIX PE3YJIbTATOB, OLEHKA «OTIMYHO» (OTMETKA
«5»)

IToBbILIEHHBIN W BBICOKAN YPOBHH JIOCTHKEHUS OTJIIMYAKOTCS MO MOJHOTE OCBOCHUS
IUTAHUPYEMBIX PE3YJIbTaTOB, YPOBHIO OBJIA/ICHUS YUCOHBIMU IEUCTBUAMHU U CHOPMUPOBAHHOCTHIO
MHTEPECOB K JaHHOU MPEAMETHON 001acTu.

YpoBeHb JOCTHKEHHI HUXKe 0a30BOTO:

* TIOHIKCHHBIA YPOBEHb JOCTIKEHUM (OTMETKA «2») CBHUACTEIBCTBYET 00 OTCYTCTBHH
CHUCTeMaTU4YecKo ©0a30BOM MOATOTOBKH, O TOM, 4YTO OOYYalOIIMMCS HE OCBOCHO M TOJOBHHBI
IUIAaHUPYEMBIX ~ PE3YJIbTaTOB, KOTOpPbIE OCBaMBaeT OOJIBIIMHCTBO OOYYaOLIUMXCS, HMEIOTCS
3HAYUTENbHbIE TPOOENbl B 3HAHUSAX, JabHEWIIee 00yUeHHEe 3aTPyIHEHO;

* HU3KUH YPOBEHb JIOCTHKEHUH, (OTMETKA «2»), HE JOCTUXEHHE 0a30BOro ypoBHS (IIOHM>KEHHBIM U
HU3KHUI YPOBHHU JOCTUKEHU) (PUKCUPYETCS B 3aBUCUMOCTH OT 00BbEMa U yPOBHS OCBOEHHOTO

1 HEOCBOEHHOTO COJIEP KAHUS IIPEIMETA.

OcoOeHHOCTH OopraHu3al KOHTPOJIA IO MAaTCMATUKE

Tekymuii KOHTPOJIb 10 MATEMATUKE MOMXKHO OCYIIECTBISATh KAK B TMCbMEHHOM, TaK U B YCTHOM
dbopme. T[Tucemennbie pabOTHI [JIsi TEKYIIET0 KOHTPOJISI PEKOMEHAYETCS MPOBOAUTH HE PEXKE OTHOTO
pasza B Hezeno B opMe CaMOCTOATENbHONW paOOThl MIIM MAaTEMATHYECKOTO JHKTaHTa. JKenaTrenbHo,
9TOOBI PabOTHI I TEKYIIETO0 KOHTPOJIS COCTOSIIA U3 HECKOJIBKUX OJHOTUITHBIX 33JJaHUM, C TIOMOIIIBIO
KOTOPBIX OCYLIECTBIISIETCS BCECTOPOHHSSA IPOBEPKA TOJBKO OJHOIO OIPEAEIEHHOIO YMEHUs
(Hampumep, yMEHHsI CPaBHUBATh HATYPalbHBIEC YHCIa, YMEHUS HAXOAUTD TUIOIIAlb MPSIMOYTOIbHHUKA U

ap.).

TemaTnyeckuii KOHTPOJb II0 MAaTEMaTUKE B HAYaJIbHOW IIKOJE IIPOBOJUTCS B OCHOBHOM B
NUCbMEHHOW (opme. Iyl TeMaTUYeCKHX MPOBEPOK BBIOMPAIOTCS Y3JIOBBIE BOIIPOCH MPOrPaMMBbI:
IIPUEMBI YCTHBIX BBIYHUCIECHUW, JAEUCTBUS C MHOTIO3HAYHBIMM YHCIAMHU, U3MEPEHUE BEIWYHMH U JIp.
Cpenn TeMaTHyecKuX MPOBEPOUYHBIX pabOT 0co00€ MECTO 3aHMMAIOT PabOThI, C MOMOIIbIO KOTOPBIX
MIPOBEPSIOTCS 3HAHUS TAOJIMYHBIX CIy4aeB CJIOXKEHUS, BBIYMTAHUS, YMHOXKEHUS W neneHus. s
o0ecrnedeHns CaMOCTOSTEIbHOCTH YYallluXcsl MOJ0MpPaeTCcsl HECKOJIbKO BapHaHTOB PabOThl, KaXKIbIi
13 KOTOPBIX coaepx uT 30 mpumepoB (COOTBETCTBEHHO MO 15 HaA CIIOXEHWE W BBIYUTAHHWE WU
yMHOK€HUE U Jienenne). Ha BoinonHeHue Takoi paboThl OTBOAUTCS 5-7 MUHYT ypoKa.

WTOroBBIif  KOHTPOJb IO  MaTeMaTHKe MpOBOAUTCI B  (opMe  KOHTPOJIBHBIX PaboOT
KOMOMHUPOBAaHHOTO XapakTepa (OHH colepxaT apudmMeTrHdeckue 3aaadu, IpUMEpbl, 33aJaHHs IO
reoMeTpuu u jp.). B aTux pabortax cHayaia OTAEIBHO OLIEHWBAETCS BBINOJIHEHHUE 3a7ad, TPUMEPOB,



Sal[aHI/If/'I o reoMeTpun, a 3aTCM BBIBOJUTCA UTOIOBas OTMCTKa 3a BCHO pa60Ty. HpI/I BBICTaBJICHUU
HUTOrOBOM OLCHKHU YUUTBIBACTCA KaK YPOBCHb TCOPCTUUCCKHX 3HAHUM Y4YCHHUKA, TaAK U OBJIAJCHHUC UM
MPaKTUIYCCKUMU YMCHUAMHU W HABBIKAMMH. OI[HaKO YUCHUKY HC MOXKCT ObITh BBICTABJICHA
IIOJIOKUTCIIbHAsA HUTOIoBass OICHKa II0 MaT€MaTUKE, €CJIIM BCEC HWIIH OOJIBIIIMHCTBO €TI0 TCKYIIUX
o6yqa}om1/1x 1 KOHTPOJIbHBIX pa60T, d TaKXC UTOroBass KOHTPOJIbHAaA pa60Ta OLCHCHBI Kak
HCYOOBJIECTBOPUTCIBHEBIC, XOTA €I'0 YCTHBIC OTBETHI OLICHHUBAJIUCH ITOJIOXKUTEIIBHO.

@opMbl KOHTpOJISi: YCTHBI OTBET, KOHTpOJbHAas paboTa, caMocTosTeNnbHas pabora,
MaTEMaTHYECKUN JTUKTAHT, TECT (IIPOBOAUTCS B paMKax ypoka 5 -10 MuHYT)

IIuceMenHast poBEpKa 3HAHWI, YMEHNUI U HABBIKOB

OrneHka MMCbMEHHOM PabOTHI MO BHITIOIHEHUIO BRIYUCIUTEIBHBIX 3aJJaHAN U alreOpandecKux
npeoOpa3oBaHMA

Bricokuii ypoBeHb (OLIeHKa «5») CTaBUTCA 3a 0€3yKOPU3HEHHOE BBINOJIHEHNE TUChbMEHHON
paboTHI:
a) peuIeHne BCceX MPUMEPOB BEPHOEL;
0) Bce neiicTBUs U IpeoOpa3oBaHUs BbIIOJIHEHb! IPAaBUIIbHO, O€3 OIIMOOK; BCe 3aliCH X0/
peLIeHNs PacloNIOKEHbI IIOCIIEI0BATENbHO, a TAKXKE ClIeJaHa IPOBEPKA PEIICHUS B TEX CIyYasX,
KOrJa 3To TpedyeTcs.

[ToBbilIEHHBIN YPOBEHD (OLIEHKA «4») CTaBUTCS 3a pabOTy, KOTOpask BHINOJIHEHA [TPaBUIIBHO, HO
JoTyIIeHa o/iHa (Herpy0Oasi) omuOKa WK 1Ba-TPU HEAOUETA.

ba3oBblil ypoBeHb (O1I€HKA «3») CTaBUTCA B CIEIYIOIIMX CIydasX:
a) B paboTe uMeeTcs ojiHa rpy0Oast ommoOka U He OoJiee 0IHOM HerpyOoit oIMOKH;
0) Ipu HaJIMYUU OJTHOM rpyOOH OIIMOKU U OAHOTO-ABYX HEI0UETOB;
B) NIPU OTCYTCTBHUHU I'pyOBIX OMNOOK, HO IPU HAJIMYUU OT JIBYX /0 YETHIPEX (HErpyOBIX) OLIMOOK;
T') IpY HAJTMYUU JBYX HErpyOBIX OIIMOOK U He Ooiiee TpEX HEIOUETOB; /1) IPU OTCYTCTBUH OLUIMOOK, HO
IIPU HAJIMYUHU YETBIPEX U OoJiee HeT0UETOB; €) €CIIM BEPHO BBIIIOJIHEHO 0oJiee MOJOBUHBI 00bEMa Beel
paboTHI.

Huskuit ypoBeHb (OLIEHKA «2)) CTaBUTCS, KOTJ1a YUCIIO OMNOOK MPEBOCXOIUT HOPMY, IIPU
KOTOPOH MOXKET OBITh BBICTABJICHA TOJIOKHUTEIbHAS OLIEHKA, UJIH €CJIN TIPAaBUIIBHO BBHITIOJTHEHO MEHEE
MIOJIOBUHBI BCE pabOTHI.

OreHka MUCbMEHHOM paboThI MO PEIICHUIO TEKCTOBBIX 3a7a4

Bricokuil ypoBeHb (OlLIeHKa «5») CTaBUTCS B TOM CiIydae, KOr/ia 3aja4a pelieHa IpaBUiIbHO:
XOJ pelleH s 3a]1a4l BEpEeH, Bce ACUCTBHS U PpeoOpa30BaHus BHIOJHEHBI BEPHO U pallMOHAIILHO; B
3aj1aye, peraeMoi ¢ BOMpOocaMy UiU MOSCHEHUSIMU K JMCTBUSM, TaHbl TOYHBIE U TIPABUIIbHBIE
(bopMyIHPOBKH; B 3a/1aue, peIIaeMoi ¢ MOMOIIIbIO YpaBHEHHsI, JaHbl HEOOXOAUMBbIE TIOSCHEHMUS,
3aMycy MPaBUIbHBI, PACIOI0XKEHBI TOCIEA0BATENbHO, 1aH BEPHBIA U HCUEPIIBIBAIOIIUI OTBET Ha
BOIPOCHI 3aJ1a4M; C/IeaHa MPOBEpKa PelIeHus (B TeX CIIydasx, Korjaa 3To TpedyeTcs).

[ToBbIlIEHHBIN YPOBEHD (OIIEHKA «4») CTaBUTCS B TOM CIIy4yae, €CIi MpU IPaBUILHOM X0J1€
peleHus 3a/1auu JOMyIIeHa OJJHa HerpyOast omunoKa Uil 1Ba-TpH HEA0UETA.

ba3oBbIil ypoBeHb (O1IeHKa «3») CTaBUTCS B TOM CIIy4yae, €CJIU X0/ PellieHUs] TPaBUIIbHBIN, HO:
a) JOMyIeHa oJiHa rpy6as omubka u He Oosiee 0THON HerpyOoii;
0) momyiieHa ojHa rpy0as ommbka 1 He 0osiee IByX HEA0UYETOB;
B) JIONYIIEHBI TPU-YETHIpE HErpyOble OIIMOKK MPU OTCYTCTBHH HEAO0UETOB;
T') OMYIIIEHO He 00Jiee ABYX HErpyObIX OMMOOK U TPEX HEJOUETOB;
) IpY OTCYTCTBUM OIIMOOK, HO TIPU HAJTMYUH OoJiee TPEX HEIOUETOB.

Huskuii ypoBeHb (OLIEHKA «2)») CTaBUTCS B TOM ClIy4ae, KOTAa YUCIO0 OUIMOOK MPEBOCXOAUT



HOPMY, TIPH KOTOPOI MOKET OBITh BHICTABJICHA MTOJIOKUTEIbHAS OIICHKA.

IIpumeyanus.
1. OneHka «5» MOXKET OBITh MOCTABIICHA, HECMOTPSI HA HAJIMYUE ONMKMCKU WM HET04YETa, €CIn
YYEHUK JIaJl OPUTUHAIIBHOE PEIICHUE, CBUACTEILCTBYIOIIECE O €0 XOPOIIEM MaTeMaTHIECKOM
pPa3BUTHH.
2. [TonoxutenpHast OLIEHKA «3» MOXET ObITh BHICTABJICHA YUCHUKY, BBIIOJHUBIIEMY PaboTy
HE TTOJTHOCTBIO, €I OH 0€301IMO0YHO BHITIOJHUI 00JIee TIOJIOBUHBI 00BEMA Beel pabOTHI.

OneHka KOMOMHUPOBAaHHBIX MUCHbMEHHBIX pabOT 110 MaTEMAaTUKE

[TucemenHas paboTa Mo MaTeMaTHKeE, MMOAJIeKAIast OLIEHUBAHHIO, MOKET COCTOSITh U3 3aja4 U
MpUMEPOB (KOMOMHUPOBaHHAS paboTa):
a) ecmi 00€ yacT paboThI OIICHEHBI OJJMHAKOBO, TO ATA OIEHKA JOKHA OBITh OOIICH JUIst
Bceil paboThI B LIEI0M;
0) eci OIICHKH YacTeil pa3HATCS Ha OJUH Oalljl, HAIpUMep, TaHbl OLEHKHU «5» U «4» HIH
«4» ¥ « 3 », TO yUUThIBAETCs 3HAUCHHE KaX/10i U3 yacteil paboThl;
B) HM3IIAS U3 JIBYX JaHHBIX OIICHOK CTABUTCS M B TOM CITy4ae, €ClIi OJJHa YacTh paOOTHI
OLIEHEHA OalIoM «5», a ipyrast — 6auIoM «3», HO B 3TOM ClIy4ae IIperoiaBaTeslb MOXKET OLIEHUTb
TaKyro paboTy B IeTIOM 0aJUIOM «4» TIPH YCIOBHH, YTO OIIEHKA «5) MOCTaBJICHA 32 OCHOBHYIO YacThb
paboTHI;
I') €CJIM O/IHA U3 YacTel paboThl OLIEHEHA 0AIIIOM «5» Ui «4», a ipyras — 0ayuioM «2», TO 3a BCIO
paloTy B 11€70M CTaBUTCS Oai «2» UK «3 » MPH YCIOBUHU, YTO BbICIIAs U3 JBYX JIAaHHBIX OLICHOK
MOCTaBJICHA 32 OCHOBHYIO YacTb PaOOTHI.

[Tpumeuanue. OCHOBHOM cuMTaeTcs Ta 4acTb pabOThI, KOTOPAast BKIOYAET OOJIbLINHA 10 00BEMY
W HanOoJiee BXKHBIH 110 3HAUYCHUIO MaTepUall IO U3y4aeMbIM TeMaM MPOrPaMMBbI.

Hopwmb! o11eHOK MaTeMaTUYecKOro IMKTaHTa BBICTABISAIOTCS C YUYETOM YKCIIa BEPHO PELICHHBIX
3aJaHHuH:

Bricokuii ypoBeHb (OLIeHKa «5» ): unuciIo BepHbIX 0TBETOB -0T 90 10 100%.

[ToBbIIEHHBIN YPOBEHB (OLIEHKA «4»): UUCIIO BEPHBIX OTBETOB - OT 66 110 89%.

ba3oBblil ypoBeHb (O1IeHKa «3»): UUCII0 BEPHBIX OTBETOB - OT 50110 65%.

Huskuii ypoBeHb (OLIEHKA «2»): UHUCIIO BEpHBIX OTBETOB MeHee 50%.

HopMmsbl o11eHOK yCTHOTO OTBeTA:

Bricokuil ypoBeHb (OLIEHKA «5») BBICTABISETCS, €CIHM YUalUHCs:

® TI0CIIEI0BATENIbHO, YETKO, CBSI3HO, 00OCHOBAHHO U 0€30MMO0YHO HU3JIaraeT yueOHBIH
MaTepHai;

® JaeT OTBET B JIOTMUECKOW MOCIEI0BATEIBHOCTH C UCIIOIB30BAaHUEM MPUHATON TEPMUHOJIOTHH;

® [I0Ka3bIBAaeT NOHMMAHUE CYIHOCTH pACCMAaTPUBAEMBIX MOHITUH, SIBJICHUH U aKOHOMEPHOCTEH,
TEOPHii, B3aNMOCBSI3€H; YMEET BBIICIATH TIIABHOE, CAMOCTOSITEIILHO MOITBEPKIATh OTBET
KOHKPETHBIMU TIpUMepamH, (pakTamu,

®  CaMOCTOSITENIbHO aHAJIM3UPYET U 0000I11aeT TEOPETHUECKUI MaTepuall; CBOOOTHO
YCTaHABIIMBAET MEXKIIPEAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHU) U
BHYTPHIIPEIMETHBIE CBS3H;

® YBEPEHHO M 0e301IMO0YHO MPUMEHSET MOMYyYSHHbIE 3HaHUS B PEILICHUH HOBBIX, paHee He
BCTPEYABIIUXCS 33/1a4;

® PAIMOHAJBHO MCIIOJIB3YET HATJISIIHBIC TIOCOOUS, CITPABOYHbBIE MAaTePHAIIBI, y4EeOHUK,
JOTIOTHUTEIIBHYIO JINTEPATYPY, IEPBOUCTOYHHUKH;, TPUMEHSET YIIOPSIOUYCHHYIO CHCTEMY
YCIIOBHBIX 00O3HAYeHUH TPU BEICHUH 3aIUCEH, COMPOBOKIAIOIINX OTBET; UMEET
HEOOXOIMMBIC HABBIKK PA0OTHI ¢ MPUOOpAMH, YEPTEKAMHU, CXeMaMH U TpaduKamMu,
COIYTCTBYIOIUMH OTBETY;



AO0IYCKACT B OTBETC HEAOUCTBI, KOTOPBIC JICTKO UCITPABIIACT 110 Tpe6OBaHI/IIO YUUTCIIA.

[ToBbIlIEHHBIN YPOBEHD (OLIEHKA «4») BBHICTABISETCS, €CIIH YUaIIHiiCs:

MOKA3bIBACT 3HAHUE BCETO U3YYEHHOT0 YUYeOHOr0 MaTepuana; 1aeT B OCHOBHOM IPaBUIIbHBIN
OTBET;

y4eOHBII MaTepuai u3jaraeT B 000CHOBAaHHOM JIOTHYECKON MOCIEI0BATEIBHOCTH C
MPUBEJICHUEM KOHKPETHBIX IPUMEPOB, TIPU ITOM JIOMYCKACT OJHY HETpyOyr0 OIIMOKY WITH HE
0oJ1ee IByX HEJAOYETOB B MCIOJIB30BAHUU TEPMUHOJIOTUN YU4€OHOTO MTpeIMeTa, KOTOPhIE MOXKET
HCIIPABUTh CAMOCTOSTENBHO; AaHAIU3UPYET U 00001IAET TEOPETUUECKUI MaTepHrall;

COOJTFOTaeT OCHOBHBIC MPaBUIIA KYJIbTYPBI YCTHON pedr; MPUMEHSET YIOPSIOUYECHHYIO CHCTEMY
YCJIOBHBIX 0003HAYEHUM MIPU BEJCHUU 3aMHUCEH, COTPOBOXKIAIOIINX OTBET;

ba3oBsiil ypoBeHb (o11€HKA «3'), BRICTABIISIETCS, €CJIM YYAIIUICS:

JIEMOHCTPUPYET YCBOEHUE OCHOBHOT'O COJIEpKaHUs YUEOHOT0 MaTepuaa, UMeeT npo0erbl, He
MPEMSTCTBYIOLIUE AajbHEeHIIeMy YCBOCHHIO Y4EeOHOTO MaTepuaa;

MIPUMEHSIET MOJIyYeHHbIE 3HAHUSI IPH OTBETE Ha BOIIPOC, aHATIU3€E MPEIJI0KEHHBIX CUTYAIHi 110
obpasiy;

JI0TTyCKaeT OMIMOKY B MCTIOJIb30BAaHIH TEPMUHOJIOTHH yU4eOHOTO MPEeIMETa; TOKa3bIBAET
HEJ0CTAaTOYHYI0 CPOPMUPOBAHHOCTD OT/IEIBHBIX 3HAHUI U YMEHHI; BBIBOABI M 0000IICHUS
apryMeHTUPYET c1a0o0, JOIMyCKaeT B HUX OIINOKU;

3aTpyIHSAETCS IpU aHaJIM3€ U 00001eHNN Y4eOHOro MaTepuaa;

JIa€T HEIOJIHbIE OTBETHI HA BOIIPOCHI YUUTENSI WIIM BOCIIPOU3BOIAUT COJIEP)KAHUE PaHEE
MPOYUTAHHOTO YU4EOHOT0 TEKCTa, c1ab0 CBSA3aHHOTO C 3a/IaHHBIM BOIIPOCOM;

UCHOJIb3YET HEYNOPSIOUCHHYIO CUCTEMY YCIOBHBIX 0003HAaYEHUH NPU BEICHUU 3aITUCeH,
COIIPOBOXAAIOIINX OTBET.

Hwuskuii ypoBeHb (OIICHKA «2») BBICTABIISCTCS, €CIIA yUAIIUNCS:

HE PacKpPbLUT OCHOBHOE COJICpKaHHe yUeOHOTO MaTepuaa B Ipeiesiax MoCTaBICHHBIX
BOIIPOCOB;

HC YMCCT MPUMCHATH UMCIOIIHUECA 3HAHUA K PCHICHUIO KOHKPCTHBIX BOIIPOCOB M 3a/1a4 110
oOpa3iy;

JIOMyCKaeT B OTBETE 0oJiee ABYX rpyObIX OIMIMOOK, KOTOPBIE HE MOYKET UCTIPABUTh JIAXKe NIPU
IIOMOIIM YyHallIUXCA U YYUTCIIA.
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