T'OCYJIAPCTBEHHOE BIO/J[)KETHOE OBIEOBPA3OBATEJBHOE YYPEKIEHUE
"CPEJHSIS LIKOJIA Ne 21 TOPOJCKOI'O OKPYT'A MAKEEBKA"
JTOHELIKON HAPOJHOM PECIYBJIUKHN

PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu 3aMm. nupekTopa 1o YBP
MeTonugeckoro corera / i

TTpotokon ot 26.08.2024 %f’ /f

2024r.

Pykosonutens MC

A A KOpsea

PABOYASA ITPOT'PAMMA

yueOHOro npeaMera «AJjiredpa 1 HaYaja MaTeMaTHYeCKOro aHAJIN3a»
YPOBeHb CpeiHero 001ero od0pa3zoBanus

s yaammxest 10-11 kmacca

2024-2025 y4ueOHbIii roj



MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kimaccoB pa3paboTana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH O0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JOTHUUECKOE M aOCTpaKTHOE
MBIIJICHWE YYalluxXcsd Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHS KYpCOB
uH(OpPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
y4YaImyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTEeMaTHYECKOH (hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHalh3a B CTapIled IIKOJEe YydJaluecs
MOJIYYalOT HOBBIM OIBIT pEIIEHUs TMPUKIAIHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITCIIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT JAEATEIbHOCTHBINA MPUHIIUI OOYUECHUSI.

CrtpykTypa Kypca «Anredpa u Hadajla MaTeMaTHIECKOTO aHAIIN3a) BKITIOYACT
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHAW U3YYalOTCSl Ha MPOTSKEHUU ABYX JIET OOYYEHHs] B CTapuied IIKoJIe,
€CTECTBEHHO JIOMOJIHSS APYT JIpyTra U MOCTEIEHHO HACHIIIAsACh HOBBIMU TEMaMUu U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepkaHHEe HECKOJIbKMX  MaTeMaTUYeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHaIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMAaTUUYECKUM alapaToM, Yy
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIBHOW CUTYaIluu, IPUMEHSATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHalu3a», Ui perieHus
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAHHOM MaTeMaTHYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «Hucna W BBIYUCICHUS 3aBEPIIACT
dbopMHpoBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOH IKoJie. B crapield mkose oco0oe BHUMAHHUE YACISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OPM 3amucHU ACHCTBUTEIBHOTO YHCIIA, YMEHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€NaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOywaromuecs TOJYYarOT HAaBBIKM NPUOMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OI[EHUBAHUS YMCIIOBBIX BBIPAKCHUIA.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
OoOy4eHHMsI B CTaplied IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbI
MPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaromuecs OBIaJI€BAIOT
pPa3IMUHBIMA METOJAMHU PEUICHUs IEbIX, PAlMOHAJIBHBIX, HPpalMOHAILHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS UCTI0JIb3YIOTCS IPU UCCIEA0BAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HaXOXXJICHUE HAMOOJBIINX M HAWMMEHbIIUX 3HauyeHU GyHkuuu. JlanHas
collepKaTeslbHasl JIMHUS BKJIOYaeT B ce0s Takke (QopMUpOBaHUE yMEHUI
BBITIOJTHATHL pacuérbl 1o ¢GopmysiaMm, MpeoOpa3oBaHUs IEJIbIX, PAMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKe BBIPAKECHUH,



COJEpJKallMX CTENEHU U JorapupMel. braronaps H3ydeHMIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIlIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUST ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyKICHUH,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEpaBeHCTB. Anredpa npeiaraeT 3QPexTHBHbIC
UHCTPYMEHTHl JUI1 pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HaIJISHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SA3bIKA HAYKHU.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMH W TpaQuKA» TECHO
NEPEIIETAaeTCs C APYTUMH JINHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
IIOCJIEA0BATENBHOCTD U3YUEHU MaTepruaiia. M3yueHne cTerneHHon, MoKa3aTeIbHOu,
jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (DYHKUUH Ul pelIeHUs 3aad U3 JIPYTUX Y4eOHBIX MPEAMETOB U
peanpHOM KM3HM TECHO CBA3aHO KaK C MAaTEMATHYECKHM AaHAIM30M, TAK U C
pelIeHeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OoubllIoE BHUMAHUE YJENsSeTCs
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEAOBaTh MOJY4YEHHbIE (DYHKIHMU, CTPOUTh UX TpapuKu.
Marepuai 3Tol coAepKaTeIbHON JUHUN HALIEJICH HA Pa3BUTUE YMEHUHN U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCUMOCTH MEXK]y BEJIMUMHAMU B pa3InyHON (popme:
aHAJIMTHUYECKOW, Tpaduueckod U cloBeCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBILIUIEHUS, CIHOCOOHOCTH K OOOOUICHHIO H
KOHKPETHU3al1H, UCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHasg nuHUs «Havama mMareMaTrudeckoro aHaian3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeéMaTHYECKHUX, TaK W MPUKIAJHBIX 3a1ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpaduKu (PyHKLIUMN, OpEAeNATh UX HAanOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOMAAd GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHas conepaTeiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOCHUSI MATEMATUYECKUX MOJEIEW pEeajJbHbIX CHTYyalHMd, HaXO0XIACHUS
HAaWJIy4llIer0 pelICHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTUIO a0CTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbopMHpPOBaHUIO YMEHUI pacO3HABATh NPOSBIICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE M HucKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
IIOJIyYEHHBIX B XOJI€ Pa3BUTHsI MAaTEMATUKU KaK HayKH, U UX aBTOPaX.

CopepkarenbHO-METOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECH KypC LIKOJBHOM MATEMATUKH WU IMPEAJIararoT
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMAaTHUYECKUE NHUCLUIUIMHBI B €IHHOE



nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaThb TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPHPETALNN OJYYEHHBIX pE3yIbTaTOB. Takue 3a1aHusl BIUIETEHBI B KQXK/IbIN U3
pa3fesioB MPOrpaMMBl, IOCKOJIBKY BECh MaTEpHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHus] NPUKIAIHbIX 3aAad. [Ipy pemeHunm pealbHbIX NPAKTHYECKUX 3adad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y‘l€6HOM IUIAHC Ha U3YUCHHUC KypCa aﬂre6pBI N Ha4YaJI MaTCMaTHYCCKOI'O aHaJIn3a

orBoauTcs 4 yaca B Henelmro B 10 kiracce (136 yaca) u 4 yaca B Heaemo B 11 kinacce
(136 yacos).



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie unciaa. OOBIKHOBEHHBIC W JECATUYHBIC IPOOH, IMPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU dYHuciIamu. [IpubmmkEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNEUCTBUTENBLHOTO uucna. Hcmonp3oBanue moaxojsmied  (GopMmbl  3amucu
JEVUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCMHYC W TaHI'€HC YHCIOBOTIO apryMeHTa. APKCUHYC, apKKOCUHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUS. HepaBeHCTBO, perieHne HepaBeHCcTBa. MeTo
VHTEPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4 U
3a/la4y U3 Pa3IM4HbIX 001acTe HAYKH U peabHON KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHs N-Oi CTENEHHU.



TpuroHomerpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajamn3a

ITocnenqoBaTeabHOCTH, CHOCOOBI 3aJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH TeOMETpUYECKON
nporpeccun. Mopmyiia CIOXKHBIX MPOLEHTOB. MCronp30BaHWE MPOTPECCHU IS
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOxkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpumeHeHne TEOPEeTUKO-MHOXKECTBEHHOIO armapara Uil ONMCAaHUS PealIbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HatypaneHbie u neinele yncna. [IpusHakyu JenMMOCTH HEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm umucna. JleciTuuHble U HATypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTebHbIE ypAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 v 3a7]a4 U3 pa3InuHbIX 00J1acTel HAYKW U PEAIbHON KU3HHU.

DyHKIUHN U TPAPUKHU

Oyuknus. [lepuoanueckue pynkumu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIUH.
MakcumyMbl 1 MUHUMYMbI (yHkiuu. HauOosblllee M HavMeHblllee 3HAYEHUE
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBONCTBA U TPaPUKH.

[TokazatenbHas u Jorapupmuueckas GyHKIMU, UX CBOWCTBA U rpaduKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE€ BO3HHUKAIOT IMPHU PELIEHUU 33Jad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  sneMeHTapHBIX  QyHKIui.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM Ul HAXOXKICHUS HAWIIy4dllero peELICHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYeCKUid cmbIcia. Bbeluucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI
OcBoenue yueOHOro mnpenMera «MaremaTtuka» JOJKHO 0OeCIeunBaTh
JOCTUKEHHUE HAa YPOBHE CPEIHET0 OOLIEro 00pa30BaHus CAEAYIOUINX JUYHOCTHBIX,
METamnpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPakKTAHCKON UICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTUsX, cpepax
YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

DcTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA.

PuU3nYeCcKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TEIbHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYIOJIO0US; UHTEPECOM K
pa3muuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM — C



MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO AIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COIMAJTBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HKOJOTHYECKUX MpOoOJieMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLICHKU X BO3MOXKHBIX
MOCJIE/ICTBUMN JUTISI OKPY>KAIOIIEH CPeIbl.

[{leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAloB €€
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS [UBUIN3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«MaremaTuka XapaKTepPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCtCMBUAMU.

1)  Vuueepcarvnvie  noznasamenvmwvle  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUSA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKalmy, OCHOBAaHUS JUIsl OOOOIIEHUST UM CpPAaBHEHMS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;



e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOJACHUSX U YTBEPKIACHUSX;
npeajiaraTb KpUTEPUU JIJIsl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JI€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTHYeCKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBI

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelLIeHUs, BBHIOMpaTh Hauboee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBeie HcceqoBaTeNIbCKUE AEHCTBUS:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHoe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHECHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

e BBIABIATH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHdopmauu 1o CaMOCTOSTEJIbHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2) Vuusepcanvnvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnewusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, /1aBaTh MOACHEHUS MO XOIYy PEIICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJyUYECHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB AHAaliora, OOHApyXUBaTh Pa3Mdhe U CXOJCTBO IMO3ULIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMUS, POEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 NIpe3eHTAUU U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHUYECTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuu Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCS, OOCYXIAaTh MPOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE€ IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOIMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyisamuesnsle oeticmausi, obecneuusarom opmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranu3zanus:

COCTABJIATH IJIaH, AJITOPHUTM PCHICHUA 3aaa4u, BBI6I/IpaTB CIT0C00 pCUICHUsA C

y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENIBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEM;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha YpPOBHE CpPEIHEro OO0Iero oOpa3oBaHUS JOJDKHO 00ECIIeUHMBATH JOCTHKEHUE
CIICAYIOIIMX TPEJAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

10 KJIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh MOHATHUSIMH: pPAIMOHATIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoINoONHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKa3aTeleM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI ISl PEILCHUS
MPaKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHbBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE

byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BeimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HPPalMOHAIBHBIX
BBIPAXEHUH U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.



HpI/IMCHSITB YpPaBHCHHA U HEPABCHCTBA JJIA PCIICHUA MAaTCMAaTHYCCKUX 3aa4
" 3a1a4 U3 pa3JInIHbIX obOnacrei HaYKH U pCaJIBHOP'I KHU3HHU.

MOI[CJ'II/IpOBaTI) PCAIBHBIC CHUTyallUH Ha SA3bIKC aJIF€6pLI, COCTaBJIITH
BBIpAXXCHUA, YPABHCHUSA, HCPABCHCTBA II0 YCJIOBHUIO 3a/ladMd, HUCCICAOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHHECM allliapara aJIFe6pBI.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QyHKIUH, 00JIaCTh
OTpE/ENCHUs] ¥ MHOXXECTBO 3HadeHW (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLIMHU, HYIH QYHKIUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKLIMH, KBAAPATUYHOM (PyHKIIHH,
CTETEHHON (PYHKIIMH C LEJIBIM ITOKa3aTeNIeM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpU pELICHUM 3a7ad U3 IPYTrUX YYEOHBIX MPEIMETOB U PEaNbHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana maTemMaTH4ecKOro aHajim3a

OnepupoBaTh MOHATUSIMHU: TIOCJIEIOBATEIBHOCTh, apudMeTHUECKas U
reOMEeTpUYECKas MPOrpeCcCuu.

OnepupoBaTh TMOHATUAMHU: OECKOHEUHO YOBIBarOlIasgs T'e€OMETpUYECKast
mporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHUHU.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEM U MPOTPECCUI ISl PEIICHHUS
peanbHbIX 33724 NPUKIATHOTO XapakTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPALlMA HaJ MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUMN, TIPU PEIICHUU 3aJ1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

OnepupoBaTh NOHSATUSIMUA: omnpeaeseHue, Teopema, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.



11 KJJIACC

Yuciia 1 BLIYHCIEHHUS

OmnepupoBaTh MOHATHSMH: HaTypajbHOE, II€JIOE€ YHWCJIO; HCIOIb30BaTh
NPU3HAKU JISTMMOCTH IIEJIBIX YHUCEIl, Pa3JIOKEHHE YKca Ha MPOCThIE MHOKHUTEIN
IUIs peuIeHus 3ajau.

OmneprpoBaTh MOHITHEM: CTENIEHb C PAIlMOHATIBLHBIM TTOKA3aTEJIEM.

OmnepupoBaTh MOHATHAMH: JIOTapudM dYHCIa, ACCATUYHBIE U HATypalbHbBIC
Jgorapudmel.

YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATh CBOMCTBA  CTENEHW JJII  MPeoOpa3oBaHUsl  BBIPAKECHUI;
ONIEPUPOBATH IOHATUSMM: IIOKA3ATEIBHOE YpPaBHEHHWE W HEPABEHCTBO; peIlIaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonHITh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COJAEpXKAIIMX JorapugMsl;
OTEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute pemieHust npoCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUU U €€ PEIICHUE;
MCIMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHCHUH ISl PELIICHUS MTPAKTUYECKUX 3a]1a4.

Haxonuth peunieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIDAKCHUS, YPABHECHUS, HEPABEHCTBA M CHUCTEMBbI 110 YCJIOBHUIO 33/1a4H,
HCCIIEI0OBATh MOCTPOSHHBIE MOJICNIM C UCIIOJIb30BAHKUEM arlapara ajareOpsl.

DOyHKUMH U TPaPuKn

OmnepupoBaTb  NOHATUAMHU: MEpUOAUYECKass  (QYHKIMS,  IPOMEXKYTKU
MOHOTOHHOCTH  (DYHKIIMM, TOUYKA OJKCTpemMyMma (yHKLIHMHM, HauOoJblIee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCIOIb30BATh WX IS
uccienoBanus GyHKITUH, 3a]JaHHOMN TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapU(PMUUYECKOH U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCITIOJIb30BATh JJI PEIICHUS] YPABHEHHU U HEPABEHCTB.

N300paxxaTh HA KOOPAUHATHOM TUIOCKOCTU T'papUKK JTMHEHMHBIX YPABHEHUM U
WCITOJIB30BATh UX JUISl PEIIEHUSI CUCTEMBI JINHEWHBIX YPABHEHUM.



Ucnonb3oBaTh rpadukd (QyHKIUN I8  HMCCIEIOBAaHUS IPOILIECCOB U
3aBUCUMOCTEH U3 APYTUX YUEOHBIX JUCIUTUIMH.

Havana maTeMaTH4ecKOro aHajIm3a

OnepupoBaTh MOHATUSAMU: HENpepbIBHAS (YHKIHUS;, TPOU3BOIHAS (DYHKIINHY;
UCIIOJIb30BaTh TEOMETPHUECKUN U (PU3UUCCKHIA CMBICI MPOU3BOIHOM JJIsl PEIICHUS
3ajad.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITUH, BEIYUCIIATH MPON3BOIHBIC
CYMMBI, TPOU3BEICHUS, YJACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOM3BOIHYIO JIJISl UCCIICTOBaHMS (QYHKITUH HA MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K TTOCTPOCHUIO TpaUKOB.

Hcronp30BaTh MPOW3BOAHYIO IS HAXOXKICHHUS HAWIYYIICTO PEUICHUS B
MPUKJIATHBIX, B TOM YUCJIE COITMAIbHO-9KOHOMUYECKHX, 3aa9ax.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3Hass W  HUHTErpall; TMOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpalia.

Haxonuth nepBooOpa3Hbie 2JIEeMEHTAPHBIX GYHKIIUN; BEIYUCIATH HHTETpa Mo
dbopmyne Herorona—JleliOuuiia.

PemaTe mpukiagHbie 3a7a4M, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HauMenoBanmne
pa3aesioB U TeM
NMporpamMmMbl

MHoxecTBa
palMOHAIBHBIX U
JIEMCTBUTEIIBHBIX
YHCe]L.
Parmmonansnabie
YpaBHEHUS U
HEpPaBEHCTBA

KoaudecTBO 4acoB

Bcero

21

Kontpo
JIbHBIE
padoThbI

MpaxkTn
yecKue
padoThbI

OcHoBHOe coepkaHue

MHoxecTBO, onepanuu
HaJ MHOXKECTBAMH.
Huarpammsl Ditnepa-
Benna.

PaunonanbsHble yncna.
OOBIKHOBEHHBIE U
JeCSITUUHbIE TpooH,
MIPOIICHTHI, OECKOHEYHBIC
HNEepUOINIECcKUe IPOOH.
Apudmernueckue
orepanuu C
paloHaIbHBIMU
YHCIaMH, TPeoOpa3oBaHUs
YHCIJIOBBIX BBIPA)KEHUH.
[Tpumenenue apobeii n
MIPOLIEHTOB ISl pEIICHUS
MPUKJIAHBIX 33]1a4 U3
pa3IMYHBIX OTpacien
3HaHWH U peabHON
KU3HU. JleficTBUTEIbHBIE
qucia.

Pammonansabie u
HMPPALMOHAIIBHBIE YHCIIA.

OcHoBHDBIE BHABI 1eITeILHOCTH
00y4arouuxcs

Hcnonb3oBaTh TEOPETUKO-
MHO>KE€CTBEHHBIN ammapar 1is
ONMCAHUA X0/1a PELICHUS
MaTeMaTUUYECKUX 3ajay, a TAKKe
pealbHBIX MPOLIECCOB U SBICHUH, IPU
pelIeHnH 3a7a4 U3 IPYTUX y4eOHbIX
MIPEIMETOB.

OnepupoBaThb NOHATUSIMM:
paloHaIbHOE YHCIIO,
JENCTBUTENIBHOE YUCIIO,
OOBIKHOBEHHAs! IpO0b, 1eCATUUHAS
Jpo0Ob, MPOLIEHTHI. BHIMOJHATH
apu(MeTHYeCKHEe ONepalnu C
palMOHANIBHBIMU U IEHCTBUTEIbHBIMU
YHUCJIaMU; TPUOIKEHHBIE
BBIUMCJICHUS], CIIOJIb3YS IIPaBUiIa
oKkpyriieHus. JleJiaTe NPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYMCICHUH.
OnepupoBaTh NOHATUSIMH:
TOJIECTBO, YpaBHEHUE, HEPABEHCTBO;
11€JI0€ U pallMOHAJIbHOE YPAaBHEHUE,
HEPABEHCTBO.

BoinoJHaTs npeodpa3oBaHust

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJib
HbI€E pecypchbl

bubnunoreka
HOK
https://m.edsoo.r
u/1568aba3
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Apudmernaeckue
OIEPALNH C
JIEHCTBUTEIbHBIMU
qHCIIaMHU.
[TpubnmxEnnbIE
BBIYMCIICHHUS], IPABUIIA
OKpYTJIEHUS, IPUKUIKA U
OLICHKA pe3ysbTara
BbIuKcCIieHH. ToxaecTra
1 TOKJIECTBEHHbIE
npeoOpa3oBaHuUs.
YpaBHEHHE, KOPEHb
ypaBHeHus1. HepaBeHcTBo,
pelieHre HEpPaBEHCTBA.
Metoa UHTEpPBAJIOB.
Pemenue uensix u
JpOOHO- palliOHATBHBIX
YpaBHEHUI U HEPABEHCTB

LCJIBIX U palluMOHAJIbHBIX BBIpa)KeHI/If/'I.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
UPPALMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

IIpuMeHATH palMoOHaIbHbIE
YpaBHEHUS U HEPABEHCTBA JUIS
pelIeHuss MaTeMaTUYECKHX 3a/1a4 U
3a71a4d U3 pa3IMYHBIX 00JacTell HAyKU
Y peajbHOU KU3HU

OyHKIUY U
rpadukH.
CTerneHs ¢ 1eabIM
MoKazaresieM

11

OyHK1MS, CIOCOOBI
3a1aHus QYHKIUH.
B3anmMHo oOpatHbie
¢ynkuuu. ['papuk

GyHKIIH.
OO0nacTh onpeneneHus u

MHO’KECTBO 3HAUEHUN
¢bynkunu. Hynu pynkuumu.
ITpomexyTku
3HAKOIIOCTOSIHCTBA.
UYETHbIE U HEYETHBIE
¢ynkuuu. CreneHs ¢
LIEJIBIM [TOKA3aTeJIeM.

OnepupoBaTh NOHATUSIMH:
GyHKIMS, CTIOCOOBI 3a/TaHUsI
(byHKLNH, B3aMHO OOpaTHbIE
GbyHKIUH, 00JIaCTh ONIPEIeICHUS U
MHO’KECTBO 3HAaUE€HUN (QYyHKIUH,
rpaduk GyHKIMH; YETHOCTH U
HEUETHOCTHh (PYHKIUH, HYIH (PYHKIHH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA.
BeinoaHsaTs npeodpa3oBanust
CTETICHEH C TeNTBIM TIOKa3aTelIeM.
Hcnonb30Bath CTaHAAPTHYIO GOpMy
3aIlUCH ICHCTBUTEIILHOTO YHCTIA.
D®opMyIHPOBATH U

Bbubnnoreka
1HOK
https://m.edsoo.r
u/1568aba3
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CrangaprtHas popma
3aIIMCHU JE€HCTBUTEIBHOTO
Yyupcia.

Hcmonp30BaHue
noaxosne Gopmol
3aIlMCU JEeHCTBUTEIbHBIX
YHUCEI JIJIS1 PEeIICHUS
MPAKTUYECKHUX 33724 U
MIPEJICTABICHUS TAHHBIX.
CrenenHast GyHKIUS C
HATYpaJIbHBIM U LIEJIbIM
moka3areneMm. E€ croiicTBa
U rpapuk

WLJIIOCTPUPOBATH TpapruecKu
CBOICTBA CTENIEHHON (PYHKLIMH.
Boipaxats popmysnamu
3aBUCUMOCTH MEX]y BEJTMUYNHAMH.
Hcnoab3oBaTh HH(POBBIE pecypehl
JUISL IOCTPOCHUS TpaprKOB HYHKIIHH
Y U3y4YCHUS UX CBOWCTB

Apudpmernueckuii
KOpeHb N—0H
CTEIEHH.
WppanmonansHele
YPaBHEHUS U
HEpaBEHCTBA

29

Apudpmernueckuii
KOpPEHb HaTypaJIbHON
creneHu. JleicTBus ¢
apu(MeTHYECKUMHU
KOPHSIMH 71-O1 CTETICHH.

Pemenue
MPpaLMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

CgoiicTBa u rpadux
KOpHSI n-OW CTENEHU

DopMyIHPOBATH, 3ANMCHIBATH B
CHMBOJIMYECKO (popme U
WTKOCTPUPOBATH NIPUMEpPaMHu
CBOWCTBA KOPHS 1-OM CTEIIEHMU.
BoinosHaTsL npeobpazoBaHus
HMppalOHAJIbHBIX BBIPAKEHUM.
Pemiats OCHOBHBIE TUIIBI
MPPALMOHATBHBIX YPABHEHUHN U
HEPABEHCTB.

IlpuMeHSATH 1JI pelIeHus
Pa3JIM4YHbIX 3224 HpPALMOHAIbHBIE
YpaBHEHUS U HEPABEHCTBA.
CTpoutb, YnTaTh rpaduk KOpHS n-
Ol CTEeTeHH.

Hcnoab3oBarh HU(pPOBHIE pecypChl
JUIS IOCTPOCHHSI TpauKOB (PyHKITUI
Y U3YYEHUS UX CBOMCTB

bubnnoreka
1HOK
https://m.edsoo.r
u/1568aba3
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Dopmyiibl
TPUTOHOMETPHUH. 45
Tpuronomerpuye

CKHE YpaBHEHUS
IlocaenoBaTenbHO 16

CTH U MIPOTpeccUuun

CuHyc, KOCUHYC U
TaQHI'€HC YU CIIOBOTO
aprymeHTa. ApKCUHYC,
ApPKKOCHHYC M apKTaHI€HC
YHCIOBOrO apryMeHTa.
Tpuronomerpuyeckas
OKPY’KHOCTBb,
olpeieneHue
TPUTOHOMETPUUYECKUX
(byHKLUI YUCIOBOTO
aprymenTa. OCHOBHbIE
TPUTOHOMETPUUYECKHE
bopMyIbL.
IIpeoOpa3oBanue
TPUTOHOMETPHUYECKIX
BBIpaKEeHMI. Pemenne
TPUTOHOMETPHUYECKIX
ypaBHEHUU

[TocneqoBaTeIbHOCTH,
CIIOCOOBI 3aJJaHHS
MOCJICA0BATEIILHOCTEH.
MOHOTOHHBIC
MOCJICA0BATEILHOCTH.
Apudmerndeckas u
reoMeTpuIecKas
nporpeccuu. beckoHeuHo
yOBbIBaromas
reoMeTpuyIecKas
mporpeccusi.

CyMMa 0eCKOHEYHO
yOBIBarOIICH

OnepupoBaTh NOHATHUAMU: CUHYC,
KOCHUHYC M TaHT'€HC NMPOU3BOJIBLHOTO
yria.

Hcnonb3oBarh 3anuch
MIPOM3BOJILHOTO yTiia yepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHUE QYHKIUU.
BoinoJHsaTs npeodpa3oBaHust
TPUTOHOMETPUYECKHUX BBIPAKECHUN.
PemiaTh OCHOBHBIE TUIIBI
TPUTOHOMETPUYECKHUX ypaBHEHUI

OnepupoBaTb NOHATHIIMH:
[IOCJIEI0BATEIBHOCTD,
apudmernyeckas U reoMeTpudecKas
nporpeccuu; 6eCKOHEYHO yObIBaroIIast
reOMETPUYECKas IPOrpeCCcHsi, cymma
O0ecKOHEYHO yObIBaromIeit
reOMETPUUYECKOM NMPOTrPECCUHN.
3agaBaTh IIOCJIEI0BATEILHOCTH
Pa3IMYHBIMH CTIOCO0AMHU.
IIpuMeHATH POPMYITy CIOKHBIX
NPOLIEHTOB /IJIs1 pellleHusl 3a/1a4 U3
peanbHOM MPaKTHKH (C
HCIOJIb30BaHUEM KaJIbKYJIATOPA).
Hcnoab3oBath cBoiicTBa

Bubmnoreka
1HOK
https://m.edsoo.r
u/1568aba3

bubnunoreka
IIOK
https://m.edsoo.r
u/1568aba3
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reOMETPUYECKOMN
nporpeccuu. opmyia
CJIOKHBIX IPOLIEHTOB.
Hcnons3oBanue
MIPOTrPECCUU JJISl PELICHUS
peanbHbIX 3a/1a4
MIPUKJIAHOTO XapakTepa

HOCJIEI0BATENBHOCTEN U IPOrPECCUit
JUISl pEIIEHUs pealIbHbIX 3a]a4
IPUKIIQJHOTO Xapakrepa

[ToBTOpEHME,

6 000011IEHNE,
cUCTEeMaTu3aIus
3HAHUU

OBLIEE

KOJIMYECTBO

YACOBIIO

I[TPOTPAMME

14

136

OcHoBHbIE IOHATHS Kypca
anreOpbl ¥ Hava
MaTeMaTHYECKOTO aHaIIn3a
10 ximacca, 00001mEeHNE U
cucTeMarn3anus 3HaHUN

IIpuMeHSTH OCHOBHBIE MOHATUS
Kypca anreOpsl 1 Havall
MaTEMaTHYECKOI 0 aHAJIN3a JUIs
pelIeHus 3a/1a4 U3 PEAIbHON KU3HU U
APYrux IKOJBbHBIX AUCHUILINH

Bubimnoreka
1HOK
https://m.edsoo.r

u/1568aba3
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11 KIIACC

H KoauyecTBO 9acoB 3JIeKTp0HHbIe
aHMeHOBaHHe
No Kourpo IpakTu OcHOBHBIE BUBI AesTeabHOCcTH | (UG poBbIe)
Pa3eIo0B n TEM OcCHOBHOE cofiep:KaHue
n/n Bcero JabHbIE @ 4Yeckue o0yuarommxcs o0pa3oBaTejIbHbIE
NMPOrpamMMblI
pa6oTbl  padoThI pecypcbl
CTeleHs ¢ ®opmMyJIHpPOBATH, 3ANIUCHIBATH B
paLMOHATBHBIM CHUMBOJIHYECKOH popme 1
nokasarenem. Cpoiictea | M/IIOCTPAPOBATH NPUMEPAMH
CTEIICH. CBOMCTBA CTEIICHH.
CTermneHs ¢ IpeoGpasoBanne IIpuMeHsATH CBOMCTBA CTEIICHU
pPaLMOHATBHBIM BbIpaKEHHUH, JUTSI IPE0OPa30BaHUs BEIPAXKCHHUI.
ToKa3aTeseM. COZepIKALLIX DPopmyauposars
U WJLJIIOCTPUPOBATH
1 ITokazarenbHast 12 1 pallMOHAJIbHBIC CTCTICHU. - aquecﬁupc oiic bubmuoreka [JOK
BOICTBA
GyHKIHS. Tokasatenbubie P . https://m.edsoo.ru/f11c4afd
ABHEHHS H MOKa3aTeabHON (QYHKIUH.
[TokasareabHbIE yp Pemats ocHo
HOBHBIC TUIIBI
yPABHEHHS H HEPaBEHCTBA. 5
MokasaTensHas MOKa3aTeIbHBIX YPAaBHEHHUN U
HEpaBeHCTBa o
ynkmus, eé cpoiictea u | HEPABCHCTB.
rpauk Hcnoan3oBaTh nugpoBbIe
pecypchl JUTsl TOCTPOSHHUS
rpaduKoB QPYHKIUHI U U3ydeHUs
HX CBOWCTB
Jlorapugm uucia. ®opmMyIUpOBaTh, 3aNIMCHIBATH B
JleCATHYHbIE U CHMBOJIMYECKOH (popme U
Jlorapudmmieckas HATypaJIbHbIE HJLTIOCTPHPOBATH MPHMEPAMH
(GyHKLUS. JOTapH ML CBOMCTBa Jorapudma. Bubmorexa [IOK
2  Jlorapudmuueckue 12 1 Tpeo6pasoBanue BoinoaHaThL peoOpa3oBaHus
. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U BbIpayKEHHI, BBIpaXEHUH, CONIEpKAITUX
HEpaBEHCTBA COmepIKALMXK norapupmsl. POpMyIHPOBATH U
norapugmbl. WLIIOCTPUPOBATH rpaguyecKn

CBOMCTBA JJorapu(hMHUIECKON
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Tpuronomerpuueckue
GYHKIINHT U UX
rpaduxmu.
Tpuronomerpuueckue
HEpaBEHCTBA

Jlorapudmmueckue
ypaBHEHUS U
HEpaBEHCTBA.
Jlorapupmuueckas
GbyHKIUsA, €€ CBOWCTBA U
rpaduk

¢ynkuuu. Pemiatb OCHOBHBIE
THUTIBI JTOTApUPMHUUECKUX
yYpaBHEHUI U HEPABEHCTB.
HUcnoan3oBarh HUPpoOBLIE
pecypcebl [Tl TIOCTPOSHUS
rpaukoB PyHKIIUN U U3YICHUS
UX CBOMCTB.

3HAKOMHTBCS C HCTOPHEH
pa3BUTHUS MATEMATUKHU

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku.

ITpumepsr
TPUTOHOMETPUUECKUX
HEPABEHCTB

OnepupoBaTh NOHATHEM
nepuoanydeckas GpyHKIus.
Ctpoutp, aHAJIN3UPOBATH,
CPaBHHUBATH rpapuKu
TPUTOHOMETPHUUECKUX (YHKIIHIA.
DopMyJHpPOBATH U
WTIOCTPHPOBATH rpagu4ecKu
CBOMCTBa TPUTOHOMETPHUUECKHUX
GyHKIUH.

Pemate npocreinme
TPUTOHOMETPHUUECKHE
HepaBeHcTBa. Mcnmosib30BaTh
rpaguku s permeHus
TPUTOHOMETPUUECKUX
HepaBeHCTB. Mcnmosib30BaTh
un(ppoBbIe pecypchbl s
MIOCTPOEHHUSI TPAPUKOB PYHKINN U
U3Y4YEHHUSI UX CBOWCTB

bu6nmoreka [JOK
https://m.edsoo.ru/f11c4afd

ITpou3sBoHasl.
[Ipumenenue
MIPOU3BOAHOMN

24

HenpepwiBHbIe QyHKITUY.
Mertox UHTEPBAIOB ISt
pelIeHus: HEpaBEHCTB.
[TpousBoaHas GyHKIUU.

OnepupoBaTb NOHATHUSIMM:
HeTpepbIBHAS (QYHKITNS,
MPOU3BOIHAS (DYHKITHH.
Hcnosab30BaTh reOMETPUYECKUAN

bu6mmorexa [IOK
https://m.edsoo.ru/f11c4afd
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I' eomerpuyeckuii u
(bu3HUeCKU CMBICTT
MPOU3BOIHOM.
[IpousBoaHbIe
3JIEMEHTapHBIX
dbynkuwmii. [IponsBoaHas
CYMMBI, IPOU3BECHMS,
YacTHOTO (QyHKITUH.
IIpumenenne
MPOU3BOTHOM K
WCCIIEIOBAHUIO (PYHKIIHI
Ha MOHOTOHHOCTb U
KCTPEMYMBIL.
Haxoxnenue
HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS
(yHKIIMM Ha OTpE3Ke.
[IpumeHeHue
MPOU3BOIHOM ISt
HaxO0XJICHUS
HaWJTy4IIero PeIeHus B
MIPUKIIATHBIX 3a/1a4ax,
JUTSL OTIPEJICTICHUS
CKOPOCTH TIpoIIecca,
3a1aHHorO PopMyIon
WK rpaduKoM

1 PU3UIECKUN CMBICTT

MIPOU3BOJHOM U1 PELICHUS 3a1a4.

HaxoauThs npon3BoHbIC
3JIEMEHTAPHBIX ()YHKIIHH,
BBIYMCJISITH TIPOU3BO/IHBIC
CYMMBI, TPOU3BEICHUSI, YACTHOTO
byHKIMA.

Hcnonb3oBaTh NpoOU3BOIHYIO
JUISL KCCIeIOBaHMs (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI,
NPUMEHSATH Pe3yJbTaThl
HCCJIEIOBAHMSI K TIOCTPOCHHIO
rpa¢ukoB. [IpuMeHSITH
MIPOU3BOIHYIO JIJISl HAX 0K ICHUS
HAWTYYIIero PemeHus B
MPUKJIAIHBIX, B TOM YHCIIE
COIUATIEHO-D)KOHOMHUYECKHX,
3aJa4ax. SHAKOMHUTLCS C
HUCTOpHEeN pa3BUTH
MaTeMaTUYECKOI0 aHaIn3a

WHuTerpan u ero
IIPUMEHEHHUS

[IepBoobpaznas.
Tabnuma
NepBOOOPA3HBIX.
Huterpan,
r€OMETPUUYECKUN U

OnepupoBaTb NOHATHUSIMM:
nepBooOpasHasi, UHTErpall.
Haxoautpb nepBooOpa3HbIe
3JIeMEHTapHBIX (YHKIINH;
BBIYUCJIATH UHTETPAJ MO
(¢opmyae Herorona-JleliOuuna.

bu6mmoreka [JOK
https://m.edsoo.ru/f11c4afd
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(bu3nYecKuil CMBICI
HHTEerpaia. Berancienue
UHTerpajia mno gopmyine
Herorona-Jleitbauna

3HAKOMHUTBCS ¢ HCTOPHUE
Pa3BUTHUSI MATEMATUYECKOTO
aHaym3a

CHcTeMBI JTJMHEHHBIX
ypaBHEHUH.
Pemenue npuknagHbix
3aJ1a4 C IIOMOIIBIO
CHCTEMBI JIMHEHHBIX

OnepupoBaTb NOHATUSIMU .
CUCTEMA JIMHEHHBIX YPaBHEHUHN U
e€ pemenue. Ucnoan3oBath
CUCTEMY JINHEUHBIX YPaBHEHHI

YPABHCHUH. JUISL pEILICHUS] TIPAKTHYECKUX
CucreMsl 1 sazan.
COBOKYITHOCTH IIEJIBIX, HaxoauTh pemeHns
patOHaJIbHEIX, MPOCTEHIINX CUCTEM H
MppalHOHaILHBIX, COBOKYITHOCTEH pannoHaIbHBIX
TIOKA3aTCIIbHBIX, ypaBHEHHI U HEPABEHCTB.
CucreMsl ypaBHeHU 12 JorapupMIecKux Hcnoab3oBath rpaduku BH6J_IHOTeKa LHOK
ypaBHEHHA 1 (yHKIi 015 perIeHus https://m.edsoo.ru/f11c4afd
HEPaBEHCTB. yPABHEHHIL.
Hcnonbsosanne Mo/eMpoBaTh PeajbHbIE
rpaguxos (byHKHHﬁVHM CHUTYaI[H Ha sI3bIKE alreOphl,
PCILICHUA YPaBHCHIHN 1 COCTaBJISITh BBIPAXKCHUS,
CHCTCM. HPHMCHCHHC ypaBHEHUsI, HEPABEHCTBA U
YPaBHCHUH, CUCTCM 1 CHCTEMBI 110 YCIIOBHIO 3a/IauH,
HCPABCHCTE K PCIICHIIO | yeceioBaTh MOCTPOCHHBIE
MATCMaTHICCKIX 3a1a9 M | \onesn ¢ MCTIONTB30BaHAEM
3a7a4 U3 pazIMYHbIX ATIapaTa anreGpsI
obacTeil HAayKu U
peanbHON KU3HU
HarypanbHsle u HarypanbHEie 1 neisie OnepupoBarth NOHATHSMH: bubnuoreka [IOK
6 HaTYypaJbHOE YUCIIO, LIEJI0E YHUCIIO.

OeJabIC Yucia

4quciia B 3aJa4ax U3
peaNbHOM KU3HU.

Hcnosb30BaTh IPU3HAKU

https://m.edsoo.ru/f11c4afd
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[Ipu3naku nenumocTu
LIEJIBIX YUCEIl

JACIINMOCTHU LECJIBIX YHUCCII,
PAa3JI0KCHUC YK CJIa HA MTPOCTHIC
MHOXHUTCIN JJI pCHICHUA 3aa1a4

OCHOBHBIE TTOHSTHUSA
Kypca aireopbl 1 Hayall
MaTeMaTHYECKOI0
aHaim3a, 00001IeHNEe U

Pemates npukJaaHbie 3aa4M U3
pa3nuyHbIX 00JacTeil HayKu U
pEabHOM KU3HH C IIOMOILBIO
OCHOBHBIX IIOHATUH Kypca

Tlosropenue, CHCTEeMATH3aIis 3HaHuii | AIFCOPBI M Havall
8 0060011enue, 18 MaTeMaTU4YeCKOro aHaJIn3a. bubmuorexa [JOK
cucTeMaTu3anus Bbi0upaTs onTuManbHbIE https://m.edsoo.ru/f11c4afd
3HAHUHN CIOCOOBI BBRIYUCIICHUH.
Hcnosb30BaTh AJs1 pemieHust
3aja4 ypaBHEHUS, HEPABEHCTBA U
CHUCTEMbl YPAaBHEHUI, CBOMCTBA
¢GbyHKIUH ¥ rpa@uKoB
Pemenwne 3agannit Pemenue 3aganuii EI'D
9 EI'D npoduiibHOTrO 34 po(UIBLHOTO YPOBHS
YpOBHS
OBUIEE KOJIMYECTBO
YACOB IIO 136

I[TPOTPAMME
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CIIOCOBBbI OHEHKHA JOCTUXEHUA YYHAIIUMHUCA
INJIAHUPYEMBIX PE3YJIbTATOB

JIJist olleHUBaHUSI MPEAMETHBIX PE3yJbTATOB MO YYEOHOMY MpEAMETY
«MareMaTuka» OMNpENENIEHO NATh YPOBHEHW JOCTHXKEHUN ydalluXxcs,
COOTBETCTBYIOIINX OTMETKAM OT «5» 10 «1».

ba3oBblil ypOBEHb NOCTUKEHUN — YPOBEHB, KOTOPBIA JEMOHCTPUPYET
OCBOCHHE Y4YEOHBIX JCHCTBHM C OMOPHOM CHUCTEMOW 3HAHHMK B paMKax
nuanaszoHa (Kpyra) BbIIENEHHBIX 3aaad. OBiajeHue 0a30BbIM YPOBHEM
ABIICTCSI 0OCMAMOYHbIM ISl TPOJIOJDKEHUST OOy4YeHHUs Ha Cleayrouiei
CTyleHH o0O0pa3oBaHUs, HO HE MO NPOPUILHOMY HAMPABICHUIO.
JlocTmxeHnro 0a30BOro YPOBHSA COOTBETCTBYET OIIEHKA
«YJOBJIETBOPUTEIBHO» (MJIM OTMETKA «3», OTMETKA «3a4TCHOY).

[IpeBbiienre  0a30BOT0  ypOBHSI CBHUJETENBCTBYET OO0 YCBOEHUHU
ONOPHOM CHUCTEMBI 3HAHUM HA YPOBHE OCO3HAHHOTO IIPOU3BOJIBHOTO
OBJIaJICHUSI YUEOHBIMU JIEUCTBUSAMH, a TAaKXXE O Kpyro3ope, mupoTe (Uiu
n30upaTebHOCTH) UHTEpecOoB. LlerecooOpa3Ho BBIICIUTD CIIEAYIONINE ABa
YPOBHSI, MPEBHITIAIONTNE OA30BBIA:

* TIOBBIIICHHBI YPOBEHb JOCTHKEHHS IUIAHUPYEMBIX PE3YJIbTATOB,

OIICHKA «XOPOII0» (0OTMETKA «4»);
* BBICOKHMI YpOBEHb JOCTHKEHUS IIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA
COTIUYHO» (OTMETKAKS).

[ToBBIIIEHHBIA W BBICOKHM YPOBHM JOCTHUKEHHS OTJIMYAIOTCSA 10
IIOJIHOTE OCBOCHHS IUIAHMPYEMBIX pE3YyJIbTATOB, YPOBHIO OBJIAJICHHUS
y4eOHBIMU JEHUCTBUSIMU M C(HOPMUPOBAHHOCTHIO HMHTEPECOB K JaHHOU
peaMETHON 00JIacTH.

NunuBuayanbpHbie TpaeKTOpUHU o0y4eHus oOy4arommxcs,
JEMOHCTPUPYIOIINX TMOBBIIICHHBII W BBICOKHM YPOBHU JIOCTHXKEHUM,
1enecoodpasHo GopMUPOBATH C YUETOM MHTEPECOB ATUX O0YYAIOIIUXCS U
UX IJIaHOB Ha Oyaymiee. [Ipu Hamu4YuK yCTOMYMBBIX HHTEPECOB K YUEOHOMY
MpPEIMETY U OCHOBATEIbHOW MOATOTOBKH IO HEMY TaKHe OOydJaroIuecs
MOTYT OBITH BOBJICYCHBI B MPOEKTHYIO ICATEIBHOCTh IO TPEIAMETY M
COPHMEHTHUPOBAHBI Ha MPOJOJDKEHHWE OOYy4YeHHsS B CTapIIMX Kiaccax IIo
JTAHHOMY TIPOQUITIO.

Jlist onmucaHusi TOATOTOBKH OOYYArOIIMXCS, YPOBEHb JOCTHXKECHUMN

KOTOPBIX HUXKE 0a30BOTO, 11€1€CO00Pa3HO BBIACIUTD TAK)KE JIBA YPOBHSL:

« HM3KHH YpOBEHb JIOCTHKEHUI, OLICHKA «IUI0X0» (OTMETKa «1», «2»),
HE JOCTH)KEHHE O0a30BOr0 YypOBHS (MOHMXKEHHBIA W HU3KUWA YPOBHU
JTOCTHXEHUM) (QUuKCHpyeTcss B 3aBUCMMOCTH OT OObeMa U ypOBHS
OCBOEHHOT'O ¥ HEOCBOCHHOT'O COJIEP’KaHUS MIPEAMETA.

Kak npaBuio, mOHUKEHHBIN YPOBEHb JOCTHXKEHUN CBUAECTEILCTBYET 00
OTCYTCTBHUM CHCT€MAaTH4eckoil 0a30BOMl MOJATOTOBKH, O TOM, 4YTO



00y4aroIUMCsi HE OCBOEHO JIaXKe U MOJOBUHBI TNIAHUPYEMBIX PE3YyIbTaTOB,
KOTOpbIE OCBaMBaeT OOJBIIMHCTBO OOYYAIOMIMXCS, O TOM, YTO HMEIOTCS
3HAUWTEIbHBIC MPOOETHI B 3HAHUAX, NalbHEHIIee 00yUYeHHE 3aTPyAHECHO.
[Ipu »5TOoM oOOydJarOmUACAd MOXKET BBINOJHATH OTACIbHBIC 3aJaHUS
MOBBIIIEHHOTO YpoBHs. J[aHHas rpyria oOydarommxcs (B CpelHEM B XOJIe
oOydenus cocTapJstomas okoiio 10 %) TpedyeT crnenuaibHON TMarHOCTUKU
3aTpyIHEHU B OOy4YeHUH, NPOOEIOB B CUCTEME 3HAHUN U OKa3aHUs
1eJIeHAPABICHHON TOMOIIY B JOCTHKEHUU 0a30BOTO YPOBHSI.

Huzkuit YpOBEHb OCBOCHHSI TJIaHUPYEMBIX pe3ynbTaToOB
CBUJIETEIBCTBYET O HAJUYHUH TOJHKO OTAEIBHBIX (PparMEHTApHBIX 3HAHUUN
Mo TpeaMeTy, JajbHeimee oO0ydeHHe MPAKTHUYECKH HEBO3MOXKHO.
OOyyaromuMcsi, KOTOpble JEMOHCTPUPYIOT HU3KHUI YPOBEHb JOCTUKEHUH,
TpeOyeTcs crenuanbHas MOMOIIs HE TOJIBKO M0 Y4eOHOMY MPEAMETY, HO H
no (QOPMUPOBAHUIO MOTHBAMU K OOYYEHHIO, Pa3BUTHIO HHTEpeca K
U3y4aeMoil IpeIMETHON 00JIaCTH, MIOHUMAHHIO 3HAYMMOCTH MpeaMeTa JIIs
XKU3HU U JIp. TONABKO HAIWYME TOJOKUTEIBHON MOTHBAIIMM MOXET CTaTh
OCHOBOM JIMKBHJALMHU TMPOOETOB B OOYYEHUH JUIsl JAHHOM TPYIIIBI
oOydJarommxcs.

@Dopmbt  KOHmMpOnA:  YCTHBII  OTBET, KOHTpPOJIbHasg  paborTa,
camMoCTOsITeNIbHAsE paboTa, MaTEMaTUUECKUN JUKTAHT, TECT (IPOBOAMUTCS B
paMkax ypoka 5-10 MuHyT)

Hopmbl  olleHOK  THCBMEHHBIX  paboT  (KOHTposibHas — paboTa,

caMocTosTeNIbHasg paboTa, TeKyIas MIChbMeHHas paboTa)

Copmepxanne W 00beM MaTepuaja, BKIIOYAEMOTO B KOHTPOJIBHBIC
MUChMEHHBIC Pa0OTHI, @ TAKXKE B 3a/IaHUS JUISI TIOBCETHEBHBIX TUCHMEHHBIX
yIpaXKHEHHH, OTpeieNstoTcs  TpeOOBaHUSIMU,  YCTaHOBIIEHHBIMU
00pa3oBaTeIbHON NPOrpPaMMON.

[To xapakTepy 3amaHHil MHCHMEHHBIE PAa0OTHI COCTOST: @) TOJBKO W3

MpUMEPOB; 0) TOJBKO U3 3a7a4; B) U3 337a4 U IPUMEPOB.

Ornenka NTUCbMEHHON padOTHI ONPEAEISETCS C YUETOM MPEXkIE BCEro ee
o011ero MaTeMaTUYECKOTO YpOBHS, OpPUTHHAJILHOCTH,
NOCJIEI0BATEIBHOCTH, JIOTHYHOCTH €€ BBITIOJHEHUS, @ TAK)KE YKCia OINOO0K
Y HEJI0YETOB M KadecTBa 0(pOopMIIEHUST PabOTHI.

Ommbka, nosmopsiowascs B OJHONW paboTe HECKOJIBKO pas,

paccMaTpuBaeTCs Kak 00HA OuuUOKa.

3a opgoepaghuueckue ownubku, MOMYUIEHHBIE YIYCHUKAMH, OIEHKA He
cHudicaemcest;, 00 opdorpadruyeckux OIIMOKaxX JOBOJUTCS JI0 CBEICHUS
npernoAaBaTeniss pycckoro si3pika. OpHako OmHUOKM B HaMMCaHUH
mMamemMamuyecKkux mepmuHos, yKe BCTPEUYaBLIMXCS IIKOJbHUKAM Kilacca,
JOJKHBI YYUTBIBATHCS KaK Hedoyemul B paboTe.

Ilpu omeHke NHCHbMEHHBLIX PadoOT MO MaTeMATHKe Pa3iu4dalT

2pyoble oumuoKu, OWUOKU U HEeOOYembl.

I'pybbimu B cuuTaloTcs OWIMOKH, CBSI3aHHBIE C  BOIPOCaMH,



BKIIIOUEHHBIMU B «Ipebosanus K YpOBHIO NOO20MOBKU OKAHYUBAIOUIUX
HA4anbHylo  WKOMy»  OOpa3oBaTENbHBIX  CTaHJApTOB, a  TaKXKe
MTOKAa3bIBAIOIINE, YTO YUCHUK HE YCBOWJI BOIPOCHI M3yUYEHHBIX HOBBIX TEM,
OTHECEHHBbIE CTaHJapTaMH OCHOBHOTO 00Imiero oOpa3oBaHUS K YHCITY
00s13aTENbHBIX JIJI1 YCBOCHUS! BCEMU YUCHUKAMU.

Tak, Hampumep, K TpyObIM OTHOCATCS OIIUOKH B BBIYUCIICHUSIX,
CBUJICTEIBCTBYIOIIME O HE3HAHWU TaOJUIBl CIOXKEHHUS WIM TaOJIUIIbI
YMHOKEHHUSI, CBSI3aHHBIE ¢ HE3HAHWEM QJITOPUTMA MMUCbMEHHOTO CIIOXKEHUS
Y BBIUUTAHUSI, YMHOKEHHUSI U JICJICHUS Ha OHO- WJIM JIBy3HAYHOE YHCIIO U T.
1., OIMOKH, CBUICTEILCTBYIONINE O HE3HAHUU OCHOBHBIX (POPMYII, IPABUIT
U SIBHOM HEYMCHHH WX NMPUMEHSATH, O HE3HAHUU MPHUEMOB PEIIICHUS 3a/1ad,
aHAJIOTUYHBIX paHEE N3YUCHHBIM.

llpumeuanue. Ecnu rpyOasi ommOka BCTpeudaeTcsi B padoTe TOJBKO B
OJTHOM CJydae W3 HECKOJbKHX aHAJIOTWYHBIX, TO MIPH OIICHKE PabOTHI ATa
olIMOKa MOXKET ObITh MPUPABHEHA K HETPYOOH.

[Ipumepamu HeepyObIX OwWUOOK SBISIOTCS: OIIMOKH, CBSI3aHHBIE C
HEJOCTAaTOYHO TMOJIHBIM YCBOCHHEM TEKYIIEro y4eOHOTO marepuana, He
BIIOJTHE TOYHO CPOPMYIUPOBAHHBIN BOIPOC WM MOSICHEHUE MPU PEUICHUN
3aJla4yu, HETOYHOCTH MPH BBITIOJTHEHUU T€OMETPUUECKUX TOCTPOEHUH U T. II.

Heoouemamu cunTaroTCsl HEpaIMOHAIIBHBIE 3aIMUCH MPU BHIYUCIICHUSAX,
HEpaIMOHAJIbHBIE TPUEMbl BBIYUCICHHUH, MPeoOpa3oBaHU U peEIICHUMN
3a/lay, HEOpPEKHOE BBIMOJHEHHWE YEpPTeXKEH U CXeM, OTJCIIbHbIE
MOTPENIHOCTU B (OPMYITUPOBKE TMOSCHEHUS WIM OTBeTa K 3amade. K
HEJ0UueTaM MOYXHO OTHECTH W JAPYTHE HEIOCTaTKH palbOThl, BHI3BAHHBIC
HEJI0OCTaTOYHBIM BHUMAHHUEM yUalTuXCsl, HAIPUMEP: HETTOTHOE COKpAIEHNE
npoOeil WM YJICEHOB OTHOIICHUS;, OOpallleHHEe CMEIIaHHBIX YHCEeT B
HEMPaBWIBHYI0 JApOOb TIPH CIOKCHHWM W  BBIUATAHWUW; TMPOIMYCK
HAaWMEHOBAHHUI; TIPOITYCK YHUCEIT B MPOMEKYTOUHBIX 3aMMKCSIX; IEPECTAHOBKA
1udp TP 3aMMMCH YHUCEIT; OIMOKH, TOMYIICHHBIC ITPU MTePETUChIBAHUH U T.
.

OneHka TNHUCHMEHHOW pPAOOTHI TO BBITIOJHEHUIO BBIUYHACIUTEIBHBIX

3aJIaHui U anreOpandecKux mpeoopa3oBaHMit

Buicokuit yposenv (ommemxa «5») cTaBUTCS 3a OE€3yKOPU3HEHHOE
BBITIOJIHEHUE TTMCHMEHHOW Pa0OThI, T. €. a) €CIIU PeIlIeHrne BCEX MPUMEPOB
BepHOE; 0) eciii Bce JEHUCTBUSA M TTPEOOPa30BaHUs BHIIOITHEHBI MPABUIIBLHO,
0e3 omMO0K; BCE 3aMKUCH X0/1a PEILICHUS PAaCIOI0KEHBI OCIEA0BATEIbHO, a
TaKKe ClieJlaHa MPOBEepKa PEIICHUs B TEX CIydasx, KOT/ia 3TO TpeOyeTcs.

Hoeviuennwtii yposensv (ommemra «4») ctaButcs 3a paboTy, KoTopas
BBITIOJTHEHA B OCHOBHOM MPaBUJIBLHO, HO JOMylIeHa ojaHa (HerpyoOas)
OLIMOKA UK ABA-TPU HEJI0YETA.
ba3zoevtit yposenv (ommemxka «3») CTaBUTCS B CIEYIONIUX CITydasX:

a) eciau B paboTe MMeeTcs ojJHa TpyoOasi ommoOKa W He 0oJiee OHOMN
HerpyO0oil omubku; 6) Ipy HANUYUHU OJHOM rPyOOii OIIUOKU U OJTHOTO-ABYX



HEJ0YETOB; B) MPU OTCYTCTBUH I'PyObIX OMIMOOK, HO MPU HAJIUYUHU OT JBYX
710 YeThIpeX (HEerpyObIX) OMMOOK; I') MPU HAIUYUH JIBYX HEIPyObIX OMINOOK
u He 6osiee TpexX HEeOUETOB; /) MPH OTCYTCTBUU OMIMOOK, HO MPH HAIUIUH
YyeThIpeX U 0oJiee HEI0UYETOB; €) €CJIM BEPHO BBIMIOJHEHO 00Jie€ MOJIOBUHBI
o0beMa Bcel paboTHI.

Huosice 6azosozo ypoeenv (ommemka «2») CTaBUTCS, KOT/A YHUCIIO
OLIMOOK MPEBOCXOJIUT HOPMY, MPU KOTOPOW MOXKET OBITh BBICTaBIICHA
MOJIOKUTENIbHAS OLICHKA, WJTU €CJIU MTPaBUIILHO BHITIOJTHEHO MEHEE 10108UHbL
BCEU paOOTHI.

Ilpumeuanue. OT™MeTKa «5» MOXET OBITh MOCTaBJIEHA, HECMOTPS Ha
HaJM4YME OJHOrO-JIBYX HEIOYETOB, €CJIM YYEHUK Jajl OPUTHHAIBHOE
pelIeHe 3aJIaHuid, CBUAETENIbCTBYIOIIEE O €r0 XOPOUIEM MATEMATHYECKOM
pa3BUTHUH.

O]_[eHKa NUCbMEHHOM paﬁoTbI 0 PCIICHUI0 TEKCTOBLIX 3a1a4

Buvicokuui ypoeenv (ommemrka«5») CTaBATCA B TOM Cllyyae, KOrja
3aJlaya pelleHa MPaBWIbHO: XOJI PEIICHUs 3aJladyu BEpEeH, BCE JIEUCTBUS U
npeoOpa30BaHus BBITIOJHEHBI BEPHO U PAIIMOHATIBLHO; B 33/1a4Ue, periacMoi ¢
BOIIPOCAMHU WJIM MOSICHEHUSAMHU K JCHCTBUSAM, JaHbl TOYHBIC U MPABUIIbHBIE
GbopMyIMpPOBKH; B 3aJauye, peniaeMoil C TMOMOIINbI0 YpaBHEHUS, JaHBI
HEOOXOJMMBIC  TIOSICHECHUWS;  3allMCH  TPaBUJIBHBI,  PACTIOJIOKCHBI
MIOCJIEA0BATENBHO, aH BEPHBIM M MCYEPHBIBAIOIIMM OTBET HA BOIPOCHI
3aJlayy; cliejlaHa MPOBEpKa pelieHus (B TeX ciaydasx, Korjaa 3To Tpedyercs).

Ilosviuiennutii ypoeenv (ommemka «4») CTaBUTCSI B TOM CIIy4ae, €CIu
IIPU MPABUIILHOM XOJI€ pElIeHUS 3aa4M JOMyIeHa OJIHa Herpyoast ommroka
WIN JIBa-TPU HEJO0YETA.

bazoevtit yposenv (ommemrka «3») CTaBUTCS B TOM Clly4yae, €CJIM XO]I
pelIeHus TpaBUJIBHBIN, HO: a) IOMYIIeHa OJfHa rpy0as ommbka u He 6omee
OJIHOM HerpyoOoi; 0) momylieHa ojgHa rpy0as ommbOka u He OoJiee NBYX
HEJIOUETOB; B) IOMYIICHBI TPU-UYETHIPE HETPYObIe OMMUOKH MPU OTCYTCTBUU
HEJIOUETOB; T) JOMyIIeHO He Oojiee NBYX HETpyOBIX OMMOOK U Tpex
HEJIOUETOB; J) MPH OTCYTCTBUHM OIIMOOK, HO MPU HAIWYUU OoJiee Tpex
HEJ0YETOB.

Huoice 6a3z06020 yposenv (ommemka «2») CTaBUTCS B TOM Ciydvae,
KOI/IA YUCJIO OIIMOOK MPEBOCXOAUT HOPMY, IPU KOTOPOM MOXKET OBbITh
BBICTABJICHA IIOJIOKUTENBbHASL OLICHKA.

Ipumeuanus.

1. OT™MeTKa «5 » MOXET OBITh TIOCTaBJICHA, HECMOTPS Ha HaJWYHUE
ONMCKMA WM HEA0YETa, €CIH YYCHUK Jal OpPUTHHAIBHOE pEIICHUE,
CBHUJETEIBCTBYIOIIECE O €r0 XOPOILIEM MAaTEMATUYECKOM PA3BUTHH.

2. IlonoxxurenpHast OLEHKA « 3 » MOXET ObITh BBHICTABIICHA YUYCHUKY,



BBITIOJHUBIIEMY PabOTy HE MOJHOCTHIO, €CTIM OH 0€301IMO0YHO BBHITTOIHUII
0oJee MOJOBUHBI 00beMa BCEH pabOTHI.

Ounenka KOMOMHUPOBAHHBIX MUCHMEHHBIX Pa0OT 10 MaTeMaTHUKe.

[Tucemennass paboTa 1O MaTreMaTuke, MOAJIEKAIas OIECHUBAHUIO,
MOKET COCTOSTh U3 33J1ay U PUMEPOB (KOMOMHUpPOBaHHas paboTta). B aTom
cllydae IpernojaBaTelib cCHavalla JaeT MPeIBapUTEIbHYIO OLEHKY KaXKIou
4acTH padoThl, a 3aTeM OOIIYI0, PYKOBOACTBYSICh CJIETYIOLIUM:

a) ecind o0e yacTtu padOThl OIEHEHBbl OJMHAKOBO, TO 3Ta OTMETKa

JOJDKHA OBITH O0IIIEH /171 BCcel paboThI B 1IEJIOM;

6) eclii OIEHKM YacTed pas3HATCs Ha OJUH Oajul, HampuMep, JaHbI
OTMETKH «5» U «4» win «4» U « 3 » U T. M., TO 3a padOTy B 1IEJIOM, Kak
MPaBHUIIO, CTABUTCS HU3IIAS U3 JBYX OTMETOK, HO TMPHU 3TOM yUUTHIBACTCS
3HAYCHUE KaXKJI0M 13 YacTeil paboThl;

B) HU3IIAS U3 JBYX JaHHBIX OTMETOK CTaBUTCS M B TOM CIy4ae, €Cliu
OJIHa 4acTh pabOTHI OLleHEHa OayuioM «5 », a Apyras — Oamiom «3 », HO B
TOM CiIy4ae MpenojaBaTellb MOKET OLEHHTh Takyl0 paboTy B LIEIOM
0amioM «4» MpH YCIOBHH, YTO OTMETKA «5» MOCTABJICHA 32 OCHOBHYIO 4aCTh
paboThI;

r) €CIIM O/IHa U3 YacTel paboThl OlleHeHa 0aioM «S » Ui «4», a ipyras
— GatoM «2» unu «1», To 3a BCIOo pabOTy B LIEJIOM CTaBUTCS Oai «2», HO
IpenoAaBaTeslb MOXKET OLIEHUTh BCIO pa0OTy 6aiioM «3 » IpH yCIOBUH, UTO
BbICILIAsl U3 JIBYX JAHHBIX OIICHOK [TOCTABJIEHA 32 OCHOBHYIO YacCTh paOOTHI.

Ilpumeuanue. OcHOBHOU CUHUTAETCS Ta YacTb pabOThI, KOTOpas
BKJIIOYaeT OOJbIIUN MO 00BbEeMYy WM HaubOoJee BaKHBIM MO 3HAYCHUIO
MaTepHal 1o U3y4aeMbIM TEMaM MPOTPAMMBI.

OuneHka TeKyluX NUCbMEHHBIX PadoT

[Ipu olleHKE TOBCENHEBHBIX OOyYarOMMX pPabOT MO MaTeMaTHKE
YUUTENb PYKOBOACTBYETCA YKa3aHHBIMA HOPMaMH OLIEHOK, HO YYHUTHIBAET
CTETIEHb CAMOCTOSITEIBHOCTH BBIMIOJHEHUSI padOT ydaluMucs, a Takke To,
HACKOJIBKO 3aKpeIrjieH BHOBb M3y4aeMbIi MaTepuall.

Ooyuarouwue NMCbMEHHBIE PAOOM bl, BHITIOJIHEHHBIC YUAIIUMUCS BIIOJIHE
CaMOCTOATENIbHO C TNPUMEHEHHUEM paHee M3YyUYECHHBIX U  XOpPOuio
3aKpenieHHbIX 3HAHUW, OLIEHUBAIOTCA MaK oJice, KaK U KOHMPOIbHble
paboThI.

Oobyuawowue TUCbMEHHBIE  padompl,  BHIOJHEHHBIE  BIIOJIHE
CaMOCTOATENIbHO, HAa TOJBKO UYTO HW3YYEHHbIE U  HEOOCMAmOYHO
3aKpenieHHvle TIpaBUja, MOTYT OIICHMBATBbCS Ha OOUH Oanl Gbluie, YeM
KOHTPOJIbHBIE Pa0OTHI, HO OTMETKA «5 » M B ATOM CJIy4yae BBICTABIISETCS
TOJIBKO 32 6€e3YKOpU3HEeHHO BHITIOJTHEHHbIE PAOOTHI.

Ilucomennvie padbomuwl, BHIIIOTHEHHBIE B KIIACCE C NPeO0BAPUMENTbHBIM



pasbopom HUX TOJ PYKOBOJCTBOM YUHTENS, OLICHUBAIOTCS HA OOUH Ol
HUJyce, YEeM DOTO TPEIyCMOTPEHO HOPMaMU OIICHKH KOHTPOJIBHBIX
NUChMEHHBIX padoT. Ho 6e3ykopusnenno BbIMOIHEHHAsT paboTa U B 3TOM
cllydae OILICHUBAeTCs 0aioM «5 ».
Jlomawinue nucemenHvle padomsl OTICHUBAIOTCS TaK XKe, KaK KJIacCHas
paboTa oOy4Jarolero xapaxkrepa.

HopMmbl OnEHOK MaTeMaTH4eCKOro IMKTAHTA BbICTABJISIETCH C
Y4€TOM YHCJIA BEPHO PelICHHBIX 3aJaHuil:

Bricokuii ypoBeHb (0OTMETKa «5»): YMCIIO BEPHBIX OTBETOB -8.

[ToBbIIEHHBIN YPOBEHD (OTMETKA «4»): UUCIIO BEPHBIX OTBETOB -/.

bazoBblit ypoBeHb (OTMETKA «3»): UHUCIO BEPHBIX OTBETOB-D,0.

Huxe 6a30BOro ypoBeHb (OTMETKA «2»): YHCIIO BEPHBIX OTBETOB MEHEE

HopMmbl o11eHOK TecTa:
Bricokuii ypoBeHb (OTMETKa «5) YMCIO BEPHBIX OTBETOB - oT 90 10
100%.
[ToBblllIeHHBIN YPOBEHD (OTMETKA «4»): YHUCIIO BEPHBIX OTBETOB - OT 70
10 89%.
bazoBbiii ypoBeHb (OTMETKa «3»): YKMCJIO BEPHBIX OTBETOB - OT 50110
69%.

Huzkuit ypoBeHb (0TMETKa «2»): 4uCciIo BepHbIX 0TBeTOB - 0 - 49%.
HopMsI O1IEHOK YCTHOTO OTBETA:!

Bbicokuii ypoBeHb (0TMeTKA «5») BBICTABISACTCS, €CIN YYAITANUCS:

IIOCJIEOBATEILHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0O€30IIMO0YHO
u3naraeT  y4eOHbIH  MaTepual; JaeT  OTBET B JIOTUYECKOH
NIOCJIEOBATEIBHOCTH C UCIIOJIB30BAHUEM IIPUHATON TEPMUHOJIOTHH;

MOKa3bIBa€T IMOHMMAHUE CYIIHOCTH paccMaTpUBAaEMbIX MOHSATHUM,
ABJICHUM W 3aKOHOMEPHOCTEH, TEOPHM, B3aMMOCBA3EH; YMEET BBIIEIATH
IJIaBHOE, CAMOCTOSITEIBHO MOJITBEPKAATH OTBET KOHKPETHBIMU IPUMEPAMH,
bakTamu;

CaMOCTOSTENIbHO aHAIM3UPYET U 0000IIAeT TEOPETUUECKUI MaTepual;
CBOOOJIHO  YCTaHABIMBAET MEXIMpPEJAMETHbIE (Ha OCHOBE  paHee
MPUOOPETEHHBIX 3HAHUM) U BHYTPHUIIPEIMETHBIC CBSI3H;

YBEPEHHO U 0€301IMO0YHO MPUMEHSIET MOJTYyUYEHHbIE 3HAHUS B pEIICHUN

HOBBIX, paHE€ HE BCTPEUABIIMXCSA 3a/1a4;

paloHaIbHO  HCHOJB3YyEeT  HArJsiAHbIE  TOCOOMs,  CIpPaBOYHBIC
MaTepHuaybl, y4eOHUK, JOMOJHUTEIBHYIO JUTEPATypy, NMEPBOMCTOUYHUKHU;
OPUMEHSET VYHOPSAOYCHHYIO CHUCTEMY VYCIOBHBIX OOO3HAUCHHUN MpH
BEJICHUH 3aIMCEH, COMPOBOXKIAIOLINX OTBET; UMEET HEOOXOANMbIE HABBIKH
paboTel Cc mpubopamu, UepTeKaMH, CXeMaMd U  TrpaduKamu,
COITYTCTBYIOLIUMU OTBETY;



JOIYCKAeT B OTBETE HEIOYEThl, KOTOPBIE JETKO HCHPABISIET I10
TPEOOBAHUIO YUUTETIS.

IloBbllIeHHBIN ypOBeHb (0TMeTKAa «4») BBICTABIECTCS, €CIH

yJaIuncs:

[IOKa3bIBAa€T 3HAHME BCETO M3YyYEHHOro y4eOHOro marepuaia; JaceT B
OCHOBHOM IIPAaBWIBHBIM OTBET; Yy4YeOHBIH MaTepual M3J1araeT B
O00OOCHOBAaHHOM  JIOTMYECKOM  MOCIEAOBAaTENbHOCTH C  IMPUBEACHUEM
KOHKPETHBIX IPUMEPOB, IIPU 3TOM JIOMYCKAET OJIHY HErpyOyI0 OLIMOKY WU
He Oojiee JByX HEIOUYETOB B HCIOJB30BAHUU TEPMHHOJIOIMH Y4eOHOTO
IIPEIMETA, KOTOPBIE MOXET HCIIPABUTh CAMOCTOSITENIBHO; AaHAIU3UPYET U
000011aeT TEOPETUUECKUN MaTepua,

COOJIFOAaET OCHOBHBIC MpaBWiIa KYJbTYphl YCTHOW peud; MPUMEHSET
YIOPSIZIOUEHHYIO CUCTEMY YCIOBHBIX O003HAUYECHUI MPU BEICHUM 3aINCE,
COTIPOBOK/IAFOIIUX OTBET;

Bba3oBblii ypoBeHb (0TMeTKa «3»), BHICTABISIETCS, €CIIU yYAIIHICS:

JEMOHCTPUPYET  YCBOCHHE OCHOBHOTO  COJEp’KaHUS  y4eOHOTO
Marepuana, HMeeT TMpoOenbl, HE MPENATCTBYIONUE JalbHEHIIEMY
YCBOCHUIO y4eOHOT0 MaTepuaia,

IPUMEHSIET TOJYYEHHbIC 3HAaHHS IPU OTBETE Ha BOMNPOC, AHAIU3E

MPEIJIOKEHHBIX CUTYaIlUi 10 00pasity;

JIOMYCKAaeT OIIMOKKM B MCIOJIb30BAHUU TEPMHHOJOTUN y4eOHOTO
npeaMeTa; MOKa3blBaeT HEAOCTAaTOUHYI0 CHOPMUPOBAHHOCTH OTACIBHBIX
3HAHUW W YMEHMM; BBIBOJABI M OOOOIIEHUS] apryMEHTUPYET ciado,
JIOMyCKAeT B HUX OIIUOKWU;

3aTpyAHSIETCS NPU aHaM3€ U 0000IIEHNN Y4eOHOro MaTepurarna;

Ja€T HEMOJIHbIE OTBETHI HA BOIMPOCHI YUHUTENS WA BOCIPOU3BOJUT
CoJIep>KaHKe paHee MPOYUTAHHOTO YYEOHOTO TEKCTa, CJ1ad0 CBS3aHHOTO C
3aIaHHBIM BOIIPOCOM,;

UCIIOJIb3YET HEYMOPSIOYCHHYIO CUCTEMY YCIOBHBIX 0003HAUECHUN MPHU

BEJICHUU 3aIHCEM, COMPOBOKIAIOIINX OTBET.

Hu:xe 0a30Boro ypoBeHb (0TMETKA «2») BBICTABISIETCS, €CIHU

y4aruncs:

HE PacKpbUI OCHOBHOE COJIEp’KaHME Y4eOHOr0o MaTepuaia B Mpejenax
MOCTABJICHHBIX BOIPOCOB; HE YMEET MPUMEHSTh MMEIOUIMECS 3HAHUS K
pelIeHUI0 KOHKPETHBIX BOIPOCOB U 3a/1a4 1o 00pasily;

JIOTMyCKaeT B OTBETE 0oJiee MBYX I'PyOBIX OIMIMOOK, KOTOPhIE HE MOMKET

UCIIPAaBUTh Jaxe npu TTOMOIITH ydaImxcst u YUUTES.
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