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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsIeTCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECTIEUNBACT U3YUCHUE APYTUX JUCIUILTNH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHME HEOOXOIUMO s
POAOHKeHUS 00pa30BaHMS U B TIOBCETHEBHOW ®U3HU. Pa3BuTue y oOydaronumxcs
HAyYHBIX TIPEJCTaBICHUNA O TIPOMCXOXKICHUU M CYIIHOCTH alreOpandecKux
abcTpakiuii, crocode OTpaxeHHsI MaTeMaTHIECKON HaYKOH SIBJICHHI U MPOIIECCOB
B IpHUpOJie U OOIIEeCTBE, POJIM MaTeMaTHUYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHHUH U B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUJICHHS, HEOOXOAUMBIX JIJISl /IallTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yduenune anreOpbl oOecnedynMBaeT pa3BUTUE YMEHHs HaONIOAATh,
CpaBHMBaTh, HAXOAWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUSI M BBIBOJBI,
dbopmynupoBath yrBepxkAcHUA. OCBOCHUE Kypca aareOpbl 00eCreunBacT pa3BUTHE
JIOTHYECKOI0 MBIIIJIEHUST OOYyYarolUXcs: OHU HCHOJb3YIOT JACIyKTUBHBIE U
MHAYKTHUBHBIE pacCyk/IeHUs, 0000IIeHNEe U KOHKPETU3all1I0, a0CTparupoBaHue u
anajgoruto. OOyueHwe anreOpe  mOpeAnojiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM JIEATENIbHOCTH OOYYaIOIIUXCS, TMOATOMY CaMOCTOSTEIHHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B crpykrype mnporpammel y4eOHOTro Kypca «Ausredpa» s OCHOBHOTO
o011ero 00pa3oBaHNs OCHOBHOE MECTO 3aHMMAIOT COAEPKATeIbHO-METOANUECKHE
auHUH: «Yncna U BEIYUCIEHUSY, « AreOpandecKkue BhIpaXeHHs», « Y paBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxkmgas u3 »THX coaepkKaTreabHO-METOIUYECKUX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3yUEHUs Kypca, B3aUMOACHCTBYS C
JIpYrUMU ero JuHUsAMU. B Xome wu3yueHus ydeOHOro Kypca oOydarouumcs
MPUXOJIUTCS JIOTHUECKU PacCyXIaTh, UCTIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9TUM B MporpaMMmy y4eOHOTO Kypca «Aunredpay BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bpika. CopepxaTelbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.



HEJIN U3YYEHUA YYEBHOI'O KYPCA

B crpykrype mnporpammel y4ueOHOro Kypca «Auredpa» i OCHOBHOTO
o011ero 00pa3oBaHKs OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANUECKIE
auHuK: «YKcna u BEIYUCIEHUSY, « Aredpandeckue BhIpaXeHHs», « Y paBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnmas w3 3THX comepkKaTelIbHO-METOANYECKUX
JIMHUM pa3BUBAETCS HA NPOTSIKEHUHN TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JPYTMMH €ro JIMHUSAMU. B Xozme wu3yueHuss ydeOHOro kKypca oOydaromuMmcs
NPUXOAUTCS JIOTHYECKU PACCYX AaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ 3TUM B mporpamMMmy y4eOHOTO Kypca «Anredpay» BKIIOUEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeliiax
MaTeMaTHYECKOro o0pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIA/IEHUIO 00yYarOIIUMHUCS
OCHOB  YHMBEPCAJIBHOTO MaTeMaTHuecKoro s3pika. ConaepxaTelnbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaAKTED.

Conepxxanne JmHHA «YHcila W BBIUKCICHUS» CIYXUT OCHOBOM JUIA
JaJbHENIIET0 U3y4yeHUs MaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0yYarOUIUXCs
JIOTUYECKOTO MBIILIEHUS, (POPMHUPOBAHUIO YMEHUS MTOJIb30BATHCS aJTOPUTMAMHU, a
TaK)Xe MPUOOPETEHUIO MPAKTUUECKUX HAaBBIKOB, HEOOXOIUMBIX VISl [IOBCETHEBHOM
KU3HU. Pa3BUTHE NOHATHSA O YUCIIE HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs
CBSI3aHO C pAalMOHAIbHBIMU W HPPALMOHAIBHBIMHM YHCIAMH, (OPMUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIIEHUE OCBOEHHUSI YHCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Conepxanue JABYX  alreOpaviyecKkux JIMHUH —  «AjreOpanueckue
BBIpQXEHUS» U «YPAaBHEHUS W HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaroluxcss MaTeMaTUYecKoro amrmapara, HE0OX0AUMOIO JUIsl pelIeHHs 3a7a4
MaTE€MaTUKH, CMEXHBIX NPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad. Ha
YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHbIH Marepuan Tpynnupyercs
BOKPYI' PpAlMOHAJIBHBIX BBIpAKEHUW. AJredpa AEMOHCTPUPYET 3HAaYEHUE
MaTE€MaTUKHU KaK sI3bIKa I IOCTPOCHHUS MATEMATHYECKUX MOJENEH, ONUCaHUs
IPOLIECCOB U SBJICHUI peasibHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT
TaK)Ke JajibHEWIlee pa3BUTHE aITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOro, B
YaCTHOCTH, JUIsI OCBOEHHA Kypca HWH(MOpPMATHUKHU, W OBJIAJCHHE HaBBIKAMU
JeAyKTUBHBIX paccyxaeHuil. [I[peoOpa3zoBaHre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
pa3BUTHUIO BOOOpaKEHUS, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne GyHKIIMOHATBHO-TpaQUUECKOM TMHUN HalleJIEHO Ha MOJTyuYeHue
OOy4YarOIIMMUCS 3HAHUA O (QYHKIMSIX KaK BayKHEWIIEH MaTeMaTUYECKON MOJenu
JUTSL OTIMCAHMSI M UCCIIEIOBAHUS PA3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u obmectBe. M3yuenune marepuana crnocoOCTBYET Pa3BUTHUIO Yy OOYyYarolIUXcs



YMEHUS UCTIOJIb30BaTh Pa3INYHBIC BRIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATUKH —
CJIOBECHBIC, CHMBOJUYECKHE, TpapuiecKkue, BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MIPEICTABIICHUM O POJIM MAaTEeMAaTHKU B PA3BUTHH [UBUIN3AINN U KYJIbTYPHI.

CornmacHo ydeOHOMY MmaHy B 7-9 Kilaccax wH3ydaeTcs y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CJICAYIONINE OCHOBHBIC Pa3leiibl COICpPKAHUS:
«Uucma W BBIYHCICHUS», «ANreOpanvecKkue BBIPAKCHUS», «YPaBHCHHUS U
HEpaBEHCTBAY, « DYHKIIHW.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenune yuebHOTO Kypca «Anredpa» orBoautcs 306 qacoB: B 7 Kitacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B HefieNIO).

OBILIASA XAPAKTEPUCTUKA  YUYEBHOI'O MHNPEIMETA
«AJITEBPA»

Anrebpa sBISI€TCA OJHUM U3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA 00ECTIEUNBAET U3yUEHUE APYTUX TUCLHHIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHME HEOOXOIWMO s
IpOAODKEHUs 00pa30BaHUs U B IOBCEIHEBHOM xU3HU. PazBuTne y o0ydaromumxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKJIECHUU U CYIIHOCTH alreOpandyecKux
abcTpakiuii, crioco0e OTpaxeHUsi MaTEMAaTUYECKON HAYKOW SIBIICHUN U MPOLECCOB
B IpHUpoJie M OO0IIecTBE, POJIM MaTeMaTHYEeCKOrO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOAUMBIX ISl aanTallli B COBPEMEHHOM ITU(PpOBOM
obmectBe. M3yuenue anreOpbl oOecneurBaeT pa3BUTHE YMEHHUS HAOIIOIATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOM JICWCTBUS M BBIBOJBI,
dbopmynmupoBath yrBepxkAcHUA. OCBOSHHE Kypca aareOpbl 00eCreunBacT pa3BUTHE
JIOTHYECKOI0 MBIIIJICHUS] OOYy4aroluXcs: OHU HCHOJb3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PacCyXICHUs, 0000IIeHNe U KOHKPETHU3alNI0, abCTparupoBanme u
anajgoruto. OOyueHwe anreOpe  MOpPEANoJaraeT 3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENTFHOM JIEITEIIbHOCTH OOYYarOIIUXCS, TMOATOMY CaMOCTOSTEIHHOE
peleHue 3aa4 ABJSETCs peanu3aluei 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.



COLEPKAHHUE YYEBHOI'O KYPCA

7 KJIIACC

Yuciia 1 BBIYMCTICHUS

Hpobu OOBIKHOBEHHBIE U AECATUYHBIE, MEPEX0] OT OAHON (OPMBI 3alUCU
npobeit k npyroil. IloHsATuMe palMOHaNBHOIO YHWCIA, 3allUCh, CpPaBHEHHE,
yIOPSAOYMBAHUE PALMOHAIBHBIX uncen. Apudmernyeckue JeHCTBUS ¢
palrOHAJIBHBIMA YuciaaMu. Pemenune 3a1ay u3 peanbHOM NPAKTUKY HA 4acTH, HA
JpoOu.

Crenenp ¢ HaTypajdbHBIM IIOKa3aTeJIEM: OIpeNeeHHe, MpeoOpa3oBaHUE
BBIPQKEHUI Ha OCHOBE OIpe/IeNICHUs], 3aich 0onbIIMX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUE ApoOU U ApoOU B BUE MPOIEHTOB. Tpy OCHOBHBIC 3a/1aud HA
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpyuMmeHenue INPU3HAKOB  JIEIMMOCTH, pAas3joKEHUE Ha MHOXUTEIU
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle TpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTuMBbIe
3HaYeHUA NepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beruncnenus no popmynam. [IpeodpasoBanne OyKBEHHBIX BBIPaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXKEHUS, IMpaBuUja MNpeoOpa3oBaHHUs CYMM U
IPOM3BENICHUH, TPAaBUJIa PACKPBITHS CKOOOK U IIPUBEICHUS MTOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHbl. CTeneHs MHOrouaeHa. CiiokeHue, BBIUYUTaHHE,
YMHOXEHHE MHOTOWICHOB. (DOpMyINbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl W KBaapar pa3HocTH. PDopmysia pa3HOCTH KBAaAparoB. PasnoxeHune
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEMHOTO
YpaBHEHUS, PELICHUE JHWHEHHBIX YypaBHEHMI. (COCTaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHME C ABYMs MEpEMEHHBIMU U ero rpaduk. Cuctema ABYX
JIMHEMHBIX YPAaBHEHUW C ABYMsI IIEPEMEHHBIMU. PelieHue cucrteM ypaBHEHUU
cnocoboM MoAcTaHOBKH. [Ipumepbl pereHus TEKCTOBBIX 3aJady C MOMOUIbIO
CUCTEM YPaBHECHMM.



DOyHKIUU

Koopaunara Touku Ha npssMon. YucnoBbie NpOMEKYyTKHU. PaccTosiHne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAMHATa
TOUYKH Ha KOOPAMHATHOM 1ockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX POpMYyIamMH.
Yrenue rpaduxoB peanbHbIXx 3aBucuMOcTeil. llomsatue ¢ynkuun. I'paduk
¢bynkiun. CoiictBa pynkuumii. Jluneitnas gpynkuus, e€ rpaduk. ['padux Gynkumn
y = |x|. I'paduueckoe penieHue JUHEHWHBIX ypaBHEHHUNW M CHCTEM JIMHEHMHBIX
YPaBHCHUU.

8 KVIACC
Yucya ¥ BbIYUCTIECHUA

KBagpatHblii kKopeHb u3 yncia. [lonstue 00 uppalroHaIbHOM YHUCIIE.
JlecsaTnuHbIE TPUOJIMKEHUS UPPALMOHATBHBIX yrcen. CBoMCTBA apuPMETHUECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPEoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUHN
Y BBIYUCIICHUAM. [[eiCTBUTEIIBHBIC YNCIIA.

Crernensb ¢ 1eNbIM MoKa3zaTesieM U €€ cpoicTBa. CTaHgapTHAs 3alUCh YHCIA.
AJire0panvecKue BbIPaKeHUs!

KBaapatHblit TpéxuiieH, pa3ioKeHrue KBaJAPaTHOTO TPEXWICHA Ha
MHOHUTEIIH.

AnrebOpaundeckas 1po6s. OCHOBHOE CBOWMCTBO ajreOpanveckoil 1poou.
CrnoxeHue, BBIYMTaHUE, YMHOKCHHE, JICJICHUE allTeOpandecKux Ipooei.
ParmoHansHbIC BEIpOKEHUS U UX TIpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popMmylia KOpHEH KBaIpaTHOTO YPAaBHEHHS.
Teopema Buerta. Pemienne ypaBHEHM, CBOAAIIMXCS K JIMHEWHBIM U KBAIPATHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPABHEHMUS.

I'paduueckas uaTEpHpeTallvs YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C IBYMsI iepeMeHHbIMU. [IpumMepsl penienus cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U MX CBOKMCTBA. HEpaBEeHCTBO ¢ OJJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTD HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJTHOW NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIUU



[Tonsitne pynkmuu. OOIacTh OMpeeIeHUs 1 MHOKECTBO 3HAYCHUHN
dbyukiuu. CiocoOsl 3aaHus PYHKIIHA.

I'paduk pynkuuu. Yrenune cBoicTB GyHKIUH 10 e€ rpaduky. [Ipumepsr
rpauKoB QYHKIHHI, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.

DyHKITUH, OMHUCHIBAIOIINE MPSAMYIO0 U 00PaTHYIO IIPOIOPIIMOHATBLHBIC
3aBHCUMOCTH, uX rpaduxu. Oyukuun y = x7, y = x°, y = \x, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC
Yucya ¥ BbIYUCTIEHUA

PaHI/IOHaJIBHI)Ie quciia, uppaqnuoOHaAJIbHBIC YN CJId, KOHCYHBIC 1 OCCKOHEUHEIC
JCCATHUYHBIC I[pO6I/I. MHO%X€eCTBO I[GﬁCTBHTGJ'II)HBIX YHuCCI, ,HCP'ICTBHTGHBHBIG qucia
KaK OCCKOHEYHEIC ACCATHYHBIC I[pO6I/I. Bzaumno OJHO3HAYHOC COOTBCTCTBUC
MCIKAY MHOXCCTBOM I[GﬁCTBPITGJIBHI)IX YHUCCII U KOOpﬂHHaTHOﬁ HpﬁIMOI;'I.

CpaBHCHI/IG I[GIZCTBHTGJIBHBIX YHCCII, apI/I(l)MeTI/IIICCKI/IC IIGI>'ICTBI/ISI C
I[GﬁCTBHTGJIBHBIMH YHuCJIaMH.

Pa3mepsl 00bEKTOB OKpPYKAOUIEr0 MUPA, IITUTEIBHOCTD MPOLIECCOB B
OKpPYXaOIEM MHUPE.

[Tpubnnx€HHOE 3HaYEHUE BETUUYMHBI, TOUHOCTh NpUOIKeHHs. OKpYTrIeHUe
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA
JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHenue. Pemienrne ypaBHEeHNM, CBOIAIIMXCS K KBAaIPAaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus: ypaBHEHUM TPETHEU U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIH.

Pewenue nqpoOGHO-panimoHaIbHBIX YpaBHEHU. Pelienne TeKkCToBbIX 3a1a4
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPABHEHUH C IBYMs IIEpEMEHHBIMU. Pelienue cucrteM IByX YpaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpoi crernenu. ['padpuueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.
HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenune nMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN. Pemenne cucrem
JIMHEVHBIX HEPABEHCTB C OJIHOM nepeMeHHoU. KBapaTHeie HEpaBeHCTBaA.



['paduaeckas nHTEpIIpPETAINS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
IIEPEMEHHBIMM.

DOyHKIUU

KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiicta. [Tapabomna, koopauHaTHI
BEPILMHBI MTapaboibl, OCh CAMMETPUHU MapadOoJIbL.

Ipaduxu pyukumit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y = |x| , 1t ux
CBOWCTBA.

Yucnosbie MMOCJICAOBATCIIBHOCTHU U IIPOTIPpECCUU

[ToHsiTHE YKMCIIOBOM MOCIEA0BATENIBHOCTH. 3a/IaHUE MTOCIIEI0BATEIbHOCTH
peKyppeHTHOM (hopmyToit u popMyIioi n-Tro YeHa.

Apudmernueckas u reomeTpuueckas nporpeccun. Popmysbl 7-ro 4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrpeCCuil, CyYMMbI IEPBBIX 71 YJICHOB.

N300paxeHne 4IeHOB apu(PMETHIECKON U T€OMETPUUECKON MPOrpeccuil
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIBHBIN POCT.
CI1oXHBIE IPOLICHTBI.



IHJIAHUPYEMBIE PE3YJIBTATHI

OcBoenne yueOHOro mpeamera «MaTemaTuka» MODKHO 0OeCreuynBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHUsl CICAYIOMIMNX JIUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS IpPOrpaMMbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIUTAHUE:

NPOSIBIECHUEM HWHTEpeca K IMPOLUIOMY W HACTOSLIEMY POCCHUCKON
MaTeéMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K JIOCTHKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB U POCCUMCKOM MATEMATHYECKOM IIKOJIbI, K MCIOJIb30BAHHUIO 3THUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEHN IpaKJaHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUN, IPOLEIYp TPaXIaHCKOro oOlecTBa (Hanmpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO S TUYECKUX MPOOIIEM, CBA3aHHBIX
C MPAaKTUYECKHM MPUMEHEHUEM JOCTHKCHUN HAYKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYAaCTHE€ B PpELIEHUM NPAKTUYECKUX 3a]ad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUU BCEHM >KM3HU VISl YCTEIIHOW MPOQeCCHOHATBHOMN
NESATEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUIYaTLHON TPACKTOPUU O0Opa30BaHUs U KM3HEHHBIX IJIAaHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K SMOIIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlay, PELICHUN, PACCYKICHUU, YMEHUIO BUIECTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHMS:

OpUEHTalMel B JIEATEIIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, MPUPOJILI U
oOIIecTBa, MOHMMAHHEM MaTeMaTHYeCKOM HayKh Kak cdepbl 4YelIOBEYECKOH
JEATEIIbHOCTH, ITANoB €€ Pa3BUTHS U 3HAUUMOCTH ISl PA3BUTHS ITUBUIIM3AIIUU,
OBJIaJICHUEM SI3IKOM MATEMATUKU M MAaTEMaTUUYECKOW KyJIbTYpOl Kak CpPeACTBOM
MO3HAHUSI MHpPA, OBJAJECHHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) puznueckoe BocnuTaHue, (OPMHUPOBAHHE KYJbTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TMPUMEHATh MATEMAaTHYECKUE 3HAHHUSA B HMHTEPECaX CBOETO
3I0pOBBS, BEAEHUSA  300poBOro oOpa3za JKM3HM (3J0pOBOE  IUTaHHE,
cOaaHCUpPOBAaHHBIA pPEKUM 3aHATUH M OTAbIXA, pEryjsipHas Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o K€ IIpaBa APYroro 4eloBeKa;

7) 3ko/10TMYECKOEe BOCIIMTAHME:

OpUEHTalMEeN Ha MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM /JIs peleHus 3a1a4
B 00JIaCTM COXPAHHOCTHU OKpYXAroUleil cpeipl, IUIAHWPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXHBIX IOCJHEACTBUI M1 OKpPYKArOUIEH Cpeibl, OCO3HAHUEM
J100aIbHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIEM U MyTe UX PEIICHHUS;

8) ajanTanysa K M3MEHAIOUMIUMCH YCJIOBHAM COLUAJBHON M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOE€ KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATENBHOCTD, B TOM YHCIIE
YMEHUE YUHUTBCS y APYIHX JIIOJEH, MpuoOpeTaTb B COBMECTHON AEATENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMyIMpOBaTh UJIEU, IOHSITHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO CUTYallUl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMble peleHUus U JEHCTBUA, (HOPMYJIHMpPOBaTh M OIIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE el cCTBUSA
ba3oBble 1ornueckue aeiicTBM:

- BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TOHSTHIA, OTHOIICHWA MEXITy MOHSATUSIMH,
dbopMyIUpOBaTE OMNpEAEICHUs TOHATUM, YCTaHABJIMBATh CYIICCTBEHHBIN
NpU3HAK Kjlaccu(UKalMu, OCHOBaHHUS IS OOOOIICHUS U CpaBHEHUS,
KpUTEPHUH TIPOBOJMMOTO aHAIIN3A;

- BOCIIpHUHUMATh,  (opMynupoBaTh U NpeoOpa3oOBHIBATH
CYXKIEHUS: YTBEpAUTEIbHBIE M OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC M
oO1111e, yCIOBHBIE;



- BBISIBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U
npoTUBOpeurss B (akTax, MAaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSX,
npeyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

— JieNaTh  BBIBOJBI € HCIIOJB30BAHMEM  3aKOHOB  JIOTHKH,
JNEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOYEHUN 110
aHaJIOTUU;

- pa3buparh JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPKIACHUN
(mpsiMble U OT MPOTUBHOTO), MPOBOAUTH CAMOCTOATEIHLHO HECIOXKHBIC
JI0Ka3aTelbcTBa MaTeMaTUYeCKUX (DaKTOB, BBICTpAMBATh apryMEHTAIUIO,
OPUBOAUTH TIPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

- BBIOMpATh CcHoco0 penieHus y4eOHOM 3agaud (CpaBHUBATH
HECKOJIBKO BapUaHTOB PEILIEHUs, BBIOMPATh Hanbosee NoIX0 MMM ¢ yuéToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

- MCIOJIb30BaTh BOIMPOCH KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT
no3HaHus, (OpMyIHpOBaTH BOIPOCH], (UKCHPYIOMINE MPOTUBOpPEUHE,
npobiieMy, CaMOCTOSTEIbHO  YCTaHABIMBATh HCKOMOE M JIAHHOE,
(GbopMUPOBATH TMIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULINIO, MHEHHUE;

- OPOBOAWTh 1O CAMOCTOSITENIBHO  COCTABICHHOMY IUIaHY
HECJIO)KHBIN IKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHNUE IO YCTAHOBIICHHUIO
0COOEHHOCTEW MaTeMaTH4eCKOro 00BbEeKTa, 3aBUCUMOCTEN OOBEKTOB MEXIY
co0oii;

- CaMOCTOSITENIbHO (PopMyIHUpoBaTh OOOOIIEHUS M BBIBOABI IO
pesynbTaTaM TpPOBEACHHOTO HAOMIOJEHUs, WCCIeNOBAaHUS, OIEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OIICHMIA,

- IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoOlLIECcca, a TaKxkKe
BBIJIBUTaTh MPEINOI0KEHHUS O €ro Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

- BBISIBJISITH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIUH,

JTaHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

- BBIOWPATD, AHAJIN3UPOBATb, CUCTEMAaTU3UPOBATh 151
WHTEPIPETUPOBATh  MH(POpPMAIMIO  pPa3IMYHBIX  BUJOB U (opm
MIPEJCTABIICHHUS;

- BbIOMpaTh  (opMy  mpeAcTaBieHUs  UHpopManuu U
WUTIOCTPUPOBATh pellaeMble 3aJaud CXEMaMH{, JuarpaMMamMi, HWHOU
rpauKoi U MX KOMOWHAIUSAMY,

- OLICHWBATh  HAAEKHOCTh MHGOPMALMU 1O  KPUTEPHUSM,
MPEIJIOKEHHBIM YUUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.



KoMMmyHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

- BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKJEHHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHHMSI B YCTHBIX U ITNCbMEHHBIX TEKCTaX, 1aBATh ITOSICHEHUS 10 XOAY
penieHus 3a1a4i, KOMMEHTUPOBATH ITOJYyYEHHBIN pe3yJIbTaT;

- B XoA€ OOCYXIEHHs 3aJaBaTb BONPOCHl IO CYIIECTBY
oOCyX1aeMol TeMbI, MPOOJIEMbI, pelIaeMoi 3ajadd, BBHICKA3bIBATh HJIEH,
HAllCJICHHbIE HA IIOMCK pEIIEHUs, CONOCTABIATbH CBOM CYXACHUSA C
CYXACHHUSIMM JIPYIMX YYaCTHUKOB JUaliora, OOHapyXHBaTh pa3jiMyue U
CXOJICTBO MO3MLMNA, B KOPPEKTHOW (opMe (OopMyIHMpoBaTh PAa3HOINIACHSA,
CBOM BO3PaKCHMUS;

- MPEACTABISATh PE3YyJbTaThl PEIICHUS 3a7auyd, SKCIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTa, CAMOCTOSITEJIbHO BEIOMPATh (POPMAT BBICTYIICHUS C
y4€TOM 3a/1a4 NPEe3eHTALUU U 0COOEHHOCTEN ayIUTOPUH;

- MOHUMATh M UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOM H
WHIUBUYyAIbHOM paOOThI MPU PEIICHUH YYEOHBIX MATEMATHUYECKUX 3a/1a4;

- MPUHUMATh I€JIb COBMECTHON J€ATEIbHOCTH, IUIaHUPOBAThH
OpraHM3alMi0  COBMECTHOM  paboThl, paclpeneisTb BUIbl  padoT,
JIOTOBapUBaThCs, OOCYXJaTh MPOLECC U pe3ysbTaT padoThl, 0000LIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

- y4acTBOBaTh B TIPYNNOBBIX (opmax paboTsl (00CykaeHMUS,
OOMEH MHEHUSIMH, MO3rOBbI€ LITYPMBbl U JIPYTHE), BBIIOJHATH CBOIO YacCTh
paboThl ¥ KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTMMHU WIEHAMU KOMaH/BbI,
OLICHMBaTh KAadyeCTBO CBOETr0 BKJIaJa B OOMIMHA MPOAYKT IO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusamnus:

~ CaMOCTOSTENIBHO COCTABJIATH IUIAH, aJTOPUTM PELICHUs 3aJa4u
(WM ero 4acTh), BEIOUPATh CIIOCO0 PEIICHUS ¢ Y4ETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJIEKT:

- BJaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca U
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

- OPEeNBUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpHU
pELICHUH 3aa4l, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOATENHCTB, HAWEHHBIX OUIHMOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHON LIEIA U
YCIOBUSIM, OOBSICHATD IPUYUHBI JOCTHKCHUS WIIH HEAOCTHKCHUS LIEIH, HAXOAUTh
OIIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.



HPEIMETHBIE PE3YJIBTATHI
K koHny 00yueHus B 7 Kjiacce 00y4arIMUCs MOJYYUT CIAeAYIOLIUE
NnpeAMeTHbIE Pe3yJIbTaThl:

Yucaa 1 BBIYMCTIEHUS

BBIHOJIHHTB, co4dcTas YCTHBIC U IMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘-IeCKI/Ie
HCﬁCTBHH C pallMOHAJIbHBIMH Y CJIaMU.

HaxoauTs 3Ha4€HUs1 YMCIOBBIX BBIPAXKEHUN, IPUMEHATh Pa3HOOOpa3HbIE
CHI0COOBI ¥ IPUEMBI BEIUHUCIICHHS 3HAUEHUN APOOHBIX BBIPAKEHHH, COIEpIKAIIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoauThb OT OAHON (POPMBI 3aITUCH YHCEN K ApYroi (mpeoOpa30BbIBATh
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBATH U YNIOPSAAOYMBATH PALUOHAIBHBIC YUCIA.
OKpyTrasaTh yuca.

BrinonaaTe IIPUKUIKY U OLOCHKY PC3yJIbTaTa BI)I“IPICJ'IGHPIﬁ, OLCHKY 3HAYCHUM
YHCJIOBBIX BBIpEl)KGHHfI. BrinonHATh I[CP'ICTBPISI CO CTCIICHAMM C HaTypaJIbHBIMHA
IIOKa3aTCIIIMU.

[IpuMeHsTh NPU3HAKU EIUMOCTH, PA3JIOKEHUE HA MHOKHUTEIIN HATYPAIbHBIX
YUCEIL.

Pemats npakTUKO-OpUEHTUPOBAHHBIE 33a4H, CBA3aHHBIE C OTHOLLIEHHEM
BEJIMYMH, MPONOPLIHMOHAIBHOCTHIO BEJIMYHH, POLEHTAMH, HHTEPIIPETUPOBAThH
pe3yabTaThl PEIICHUs 3a1a4 C YYETOM OTPAaHUUYCHUM, CB3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonp30Bath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIHUKY, IPUMEHSTh
e€ B IIpolLiecce OCBOCHMS yueOHOro Marepuania.

Haxonuth 3HaueHMsI OyKBEHHBIX BBIPAKEHUN TIPH 3aJaHHBIX 3HAYCHUIX
IIEPEMEHHBIX.

BrinonHsaTh peoOpa3oBaHus 1EI0T0 BRIPAKEHUSI B MHOTOWICH MTPUBEICHUEM
MOJOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.



BrINoHIT yMHOXKEHUE OJHOWICHA HA MHOTOUYJIEH U MHOTOWJIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIIbI KBaJIpaTa CYMMBbI U KBajpaTa pa3HOCTH.

OcCyHIeCTBIATh Pa3i0KEHUE MHOTOUYJIEHOB Ha MHOKUTEIIU C IOMOINIBIO
BBIHECEHUS 32 CKOOKH OOIIEr0 MHOKUTES, TPYIIUPOBKH CJIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

HpI/IMeHHTB npeo6pa3013aHH5I MHOT'OYICHOB IJII PCIICHUA PA3JIMIHBIX 3a1a4
N3 MaTCMAaTUKHU, CMCIKHBIX ITPEAMCTOB, U3 peaanoﬁ IMPpAaKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENIEHEN C HATYPAJIBHBIMU IMOKA3ATEISIMU JUIS1
peoOpa30BaHuUs BIPAKECHUI.

YPaBHeHI/IH H HEPABCHCTBA

Pemrars iMHENHBIE YpaBHEHUS C OAHON IEPEMEHHOM, TPUMEHSIS IIPaBUiIa
IIEpEX0/1a OT UCXOTHOTO YPABHEHUS K pABHOCUIBHOMY emy. [IpoBepsTs, SBiseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHS.

[IpumeHATh rpaguueckue METOIbl IPH PELICHUH JIMHEWHBIX YPABHEHUHN U X
CUCTEM.

[TonGupaTh mpuUMeEpHI Map YKCEII, SIBJISIOUUXCS PEIICHUEM JIMHEUHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIAUHATHOM IJIOCKOCTH I'pavK JIMHEWHOTO YPaBHEHUS C
JBYMSI IEPEMEHHBIMMU, MOJIb3YSACh IPAPUKOM, IPUBOIUTH TPUMEPHI PEILICHUS
YpaBHEHMUS.

Pemath cucteMbl IByX JTMHEWHBIX YPAaBHEHUH C IBYyMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTtaBisaTe 1 penaTh JMHENHOE YPABHEHNUE WIIA CUCTEMY JIMHEMHBIX
YPaBHEHUH IO YCIOBHUIO 3a/1a4W, UHTEPIIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATAM, JIyYd, OTPE3KHU, HHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIE IPOMEKYTKHU HA
anreOpanyecKoMm si3bIKe.

OtMeyaTh B KOOPJIMHATHOM TJIOCKOCTH TOYKH MO 3aIaHHBIM KOOpPJIMHATAM,
CTpouTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKUIUU Y = [X|.



OnuceiBaTh ¢ TOMOUIBIO (QYHKIUI U3BECTHBIE 3aBUCIMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE, 1IEHA, KOJTUYECTBO, CTOUMOCT,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHne QPyHKIIMU 10 3HAYCHUIO €€ apryMeHTa.

[TorumaTts rpadudeckuii cnocod mpecTaBIeHUs U aHAIN3a HH)OpMAITUH,
U3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIMIO U3 TPAPUKOB PeaIbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonny o0yuenus B 8 kiiacce o0y4aronuiicsi NoJy4uT caeaylomme
npeaMeTHbIe Pe3yJbTaThl:

Yuciaa 1 BLIYUCIEHUS

Hcnonp30BaTh HaUaIbHBIC MMpCACTAaBJICHUA O MHOKCCTBC I[GﬁCTBHTCJ'IBHBIX
YKUCCJI OJIs1 CPAaBHCHUS, OKPYIJICHUA U BBI‘II/ICJ'IGHI/II\/’I, 1/1306pa>1<aTL HGIZCTBHTGHBHBIG
qHcjia TOYKaMH Ha KOOpﬂHHaTHOﬁ HpHMOI;'I.

[IpuMeHsTh OHATHE ApUPMETUUECKOTO KBAJPATHOTO KOPHS, HAXOAUTh
KBaJ[paTHbIEC KOPHH, UCIIOJIb3YS TPU HEOOXOUMOCTU KAJIbKYJISTOP, BHITIOJHSThH
npeoOpa3oBaHus BEIpAXKEHUH, COJEpKAIUX KBAIpaTHbIe KOPHU, UCTIONB3YS
CBOWCTBA KOPHEU.

Hcronp30BaTh 3amucH OOJIBIIUX M MAJIBIX YUCE C IIOMOIIBIO JCCATUIHBIX
npobeit u creneHei uncna 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh MOHATUE CTENEHU C LIEJIBIM NTOKA3aTeNIEM, BBITIOJIHATh
IpeoOpa30BaHusl BBIPAKEHUI, CONEPIKALUX CTENEHH C LEIBIM IIOKa3aTEIIEM.

BBINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOWIEHAMH U alreOpandyecKuMu ApoOsiMu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensaTh peoOpa3oBaHus BRIPAKEHUH TS PEIICHHS PAa3IMYHBIX 33/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeHbIE, KBaIpaTHbIE YPABHEHUS U PALIMOHAJIbHBIE YPABHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMSI IEPEMEHHBIMU.



IIpoBOAUTE NMPOCTENUILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHNM, B
TOM YHCJIE C IPUMEHEHUEM TpapuuecKuX MpeICTaBIeHUN (yCTaHaBIUBaTh, UMEET
JIM YPAaBHEHHE WJIM CUCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[TepexoauTs OT clIOBECHOM (OPMYIHUPOBKH 3aJ1auu K €€ anreOpandecKou
MOJENH C IOMOIIBIO COCTABJICHHSI YPABHEHUS UIIA CUCTEMbI YPAaBHEHUM,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIA PE3yJIbTAT.

[IpuMeHsATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJII CPAaBHEHUS, OIICHKH,
peniaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpaduuecKyro WILTIOCTPALMIO MHOKECTBA PEIICHNN HEPaBEHCTBA, CUCTEMBbI
HEPaBEHCTB.

DOYyHKIUU

[Tonnmath 1 UCHIOIB30BaTh GYHKIIMOHATIBHBIE IOHATHSA U S3bIK (TEPMUHBIL,
CUMBOJIMYECKHE 0003HAUEHUS ), ONPEICIIATh 3HaUeHUE (PYHKIIMU IO 3HAUECHUIO
aprymeHTa, OlpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUA BUA:

y=k/x,y=x3,y=x,y=|,y= VX, OIIMCHIBATH CBONCTBA YHCIIOBOM
dbyukuu 1o e€ rpaduxy.

K xoHny o0yuyeHusi B 9 kiacce 00y4aronuiicsi NoJy4uT caeAyoIne
NpeaMeTHbIE pe3yJibTaThl:

Yucjaa v BLIYUCJICHUA
CpaBHMBATH M yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

BoInonHaTh apu@meTHiecKkue AeMCTBUS C pallMOHAIBHBIMU YHCIaMH,
COYETAasi yCTHBIE U MMCbMEHHBIE IIPUEMBI, BBITIOJIHATH BEIYUCICHUS C
UppaLMOHAIbHBIMU YUCIIAMU.

Haxonuts 3HaueHUs CTENEHEN C LEJIBIMU MTOKA3aTENsIMU U KOPHEW,
BBIUMCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKEHUM.

OKpyriaTh AEWCTBUTEIIBHBIE YUCIIA, BBIMOJIHATh MPUKUIKY PE3YJIbTaTa
BBIUMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA



Pewate nuHeHbIE U KBapaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIHNECS K
HUM, TIpOCTENIINE APOOHO-paAIlMOHANIbHBIEC YPABHEHHUS.

Pemats cucteMsl AByX JIMHEMHBIX YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU U
CUCTEMBI [IBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBIACTCS JIMHEHHBIM.

PemaTe TekCTOBBIE 3a1a4M ANTeOPandECKUM CTIOCOOOM C TTIOMOIIBIO
COCTABJICHUS] YPABHEHUS WJIU CUCTEMBI JIBYX YPaBHCHHIA C IBYMSI IEPEMECHHBIMHU.

IIpoBOaUTE MpOCTENIINE NCCIIETIOBAHNS YPABHEHNUN U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpaduUecKuX MpecTaBiIeHni (yCTaHABIUBATh, UMEET
JIM YPAaBHEHHE WJIM CUCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarts nuHeliHbIC HCPAaBCHCTBA, KBAAPATHBIC HCPABCHCTBA, I/I306pa)KaTI>
PCIICHUC HCPABCHCTB HA YHUCIIOBOM HpHMOﬁ, 3allUChIBATh PCIICHHUC C IIOMOIIBIO
CHMBOJIOB.

Pemartp cucTeMbl TUHEHHBIX HCPaBCHCTB, CUCTCMBI HCPABCHCTB,
BKIIIOYAOMKUE KBAAPATHOC HCPABCHCTBO, H306pa)l(aTB PCHICHUC CUCTCMBI
HCPaAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIMCBhIBATh PCIICHUC C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.
DOyHKUUH

Pacrio3naBath GyHKIIMHN U3y4eHHBIX BHAOB. [[0Ka3pIBaTh CXeMaTHUECKU
pacnoJioKeHre Ha KOOPAMHATHOM MJIOCKOCTH rpaduKoB PyHKIMHI Buaa: y = kx, y
=kx+b y=kixy=ax’+bx+c y=x y=Vx y=|x|, B3aBHCHMOCTH OT
3HauYeHUN KOA(DPHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKITHI.

CtpouTts 1 n300paxaTh CXeMaTHueCKH rpadMKu KBapaTUUHbBIX (PYHKITUH,
OIMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

Pacno3naBaTh kBajipaTHdHyI0 GYHKIMIO 10 (hOpMYyJie, TPUBOIUTH TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GPUBUKHU, TCOMETPHH.

YucJioBbIe NOCIEA0BATEILHOCTH U nmporpeccuu

PacroznaBaTh apu)METHICCKYIO U TEOMETPUICCKYIO TTPOTPECCUH TTPH
pa3HBIX CrocoOax 3aaHusl.

BbINONHATE BRIUKMCIEHUS C UCIIOJIb30BaHUEM (OPMYII N-ro YieHa
apru(PpMETUYECKON U T€OMETPUUECKON MPOrpecCcuii, CyYMMbI IEPBBIX N YJIECHOB.



I/1306pa>1<aTL YJICHBI IT1OCJICA0BAaTCIbHOCTH TOYKAMHU HA KOOp,HHH&THOfI
IINTTOCKOCTH.

Pemate 3aauu, CBA3aHHBIC ¢ YMCIOBBIMHU TIOCIICIOBATEIHHOCTSIMH, B TOM
qHCIIe 33791 U3 PeaTbHOM KU3HU (C UCIIOJIb30BAHUEM KaIIbKYIISITOPA, IU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
0 bubnuorexa [JOK
1 Yucna v BeIYHCIICHUS. PaninoHaabHbBIe YHCIIa 25 1 https://m.edso0o.ru/7f415b90
0 bubnuoreka [{OK
2 ArCOpAMECKUE BHIPKCHH 27 ! https://m.edsoo.ru/7f415b90
0 bubnnorexa [{OK
3 ¥ PABHCHHS H HEPaBCHCTBA 20 ! https://m.edsoo.ru/7f415b90
0 bubnuoreka [IOK
4 Koopumatsi u rpaduki. @ynximn 24 ! https://m.edsoo.ru/7415690
0 bubmuorexa [IOK
5
Tosropere u 0bobmenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 Yucna u Beranciienns. KBagpaTHbie KOPHU 15 0 0 htps://m.edsoo.ru/7f417af8
) Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 0 0 bu6nmorexa LIOK
oKazaresem https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BolpakeHus. KBaapaTHbIit 5 ! 0 bubnnorexa [JOK
TpEXWICH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKEHUS. 15 1 0 bubnnorexa [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 0 bubmuoreka [IOK
YpaBHEHUs https://m.edsoo.ru/7{417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubnnorexa [JOK
ypaBHEHH https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 0 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DymKuHH. OCHOBHBIC OHATHS > 0 0 https://m.edsoo.ru/7{417af8
bubnunorexa LIOK
? Dymxiu. ucrosie Gymm ? 0 0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1
0 [osToperne i 0bobmierne 6 2 0 https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
. bubnnorexa [{OK
1 Uwucna u Beruucienus. JelcTBUTEIbHBIC YUCTA 9 0 0 https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubnnorexa [JOK
OJTHOH TIepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 14 1 0 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
4
VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
° Dymeumn 16 : 0 https:/m.edsoo.ru/7£419d08
bubmmoteka IIOK
6 Yucnosle NOCIEI0BATENIBHOCTH 15 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 1 0 bu6nmorexa LIOK
3HaHUI https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne KosmuecTBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
HeIenn Tema ypoka Kourpoububie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
1 n 1 bubnunoreka LIOK
' OHATHE PAIHOMAILHOTO HHCia https://m.edsoo.ru/746d5dce
) Apudmerndeckue A1eHCTBUS C 1 bubmmoreka [JOK
' paOHAIBHBIMYA YUCIIAMHA https://m.edsoo.ru/be888093
3 Apudmerndeckue I1HCTBUS C 1 bubnnoreka [JOK
' palMOHAIIBHBIMUA YUCIIAMU https://m.edsoo.ru/4d7195fe
4 Apudmerndeckue neicTBHS ¢ 1 bubnuoreka [IOK
' panroOHAIBHBIMU YA CIaMHU https://m.edsoo.ru/44dd1046
5 Apudmernueckre IeHCTBUS C 1 bubmuoteka [IOK
’ panroOHAIBHBIMHU YA CIIaMHU https://m.edsoo.ru/d99d8c74
6 Apudmernueckue IeHCTBUS C 1 bubmuoreka [IOK
’ palOHAIBHBEIMU YU CIIaMHU https://m.edsoo.ru/2f36a36f
7 CpaBHeHMe, yIOpsI0YHBaHUE 1 bubmuorexa [IOK
’ palOHAJIBHBIX YUCET https://m.edsoo.ru/a97a12d9
3 CpaBHeHue, ynops0unBaHue 1 bubmuoreka [JOK
’ palMOHAIBHBIX YHCEIT https://m.edsoo.ru/cb723{bd
. r()Zellaalzge:;le, ynopﬂfequBaHHe 1 Bu6motexa IJOK
. ITAOHATBHBIX YHCEI .
CTAPTOBAS PAEOTA https://m.edsoo.ru/3a23acl5
10 Crenens ¢ HaTypaJlbHBIM 1 bubnmnoreka [JOK
' MoKa3aTeyieM https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HATYpAIbHBIM 1 bubnuoteka [JOK
" moKasarejem https://m.edsoo.ru/7f421382



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

CrermneHnb ¢ HaTypaJIbHBIM

bu6nmoreka [IOK

12. IoKa3arejieM https://m.edsoo.ru/7f42154¢
13, CreneHb ¢ HaTypaJIbHBIM Bu6muotexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4218be
14. CreneHb ¢ HATYpaJIbHBIM
IOKa3aTejIieM
Pemenne ocHOBHEBIX 3a7a4 Ha
15. JpoOH, TIPOLICHTHI U3 PEATbHOM
MPaKTUKHU
Pemenne ocHOBHEBIX 3a7a4 Ha
16. JpoOH, TIPOLICHTHI U3 PEATbHOM
MPaKTUKHU
Pernrenne oCHOBHBIX 3a7a4 Ha
17. | apoOwu, mpOIEHTHI U3 PEATLHOM
MPaKTUKH
Penenne oCHOBHEBIX 3a7a4 Ha
18.  mpoOwu, MPOLEHTHI U3 peabHON
MPAKTUKU
19, [Ipu3Haku AeNUMOCTH, Pa3I0KEHUS
Ha MHOXXHUTEJIM HaTYPAJTbHBIX YHACET
20, [Ipu3Haku nenMMoCTH, pa3aoKeHUs
Ha MHO>KUTENIM HaTYPAIbHBIX YHCET
1. Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHPHOCTH
22, PeanbHblie 3aBucumoctu. [lpsamas u
oOpaTHas MPONOPIMOHATHPHOCTH
23 Peanbnpie 3aBucumocti. [Ipsmast u
oOpaTHasi MPOMOPIHOHATBHOCTH
24, Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
25 KoHnTtponbHas pabota 1mo Teme

"PannonanabHble ynciaa"



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6nmoreka [IOK

26.
byKBeHHEIC BbIpaeHIA https://m.edsoo.ru/7f41feec
27. Dopmybl
10 28.  ®opmynsl
29 [Iepemennsle. JlonycTumsle
' 3HAYEHUS IePEMEHHBIX
[Ipeo6 0
3. pupaKeri, packpaTHe €xoBoK Bubanorexa LOK
' p » backp https://m.edsoo.ru/7f41fafa
MpHBeIeHNE TOJOOHBIX ClIaraeMbIX
11 [Tpeo6 0
31 pupaerui, packpeTHE CROBOK X buGaorexa LIOK
' P » Packp https://m.edsoo.ru/7f41£d70
MpHUBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32.  BBIpaXEHHI, PaCKPBITHE CKOOOK U
MpHUBeIeHNE TOJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33.  BBIpaXEHHIA, paCKPBITHE CKOOOK U
npuBeIeHNe TOJOOHBIX ClIaraeMbIX
12 34 CBoiicTBa CTENEHHU C HATYpPaTbHBIM bubmuorexa [IOK
' MOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnnorexa [JOK
' MoKa3aTeJieM https://m.edsoo.ru/7f42154¢e
36 CBoiicTBa CTENIEHU C HATYPATbHBIM bubnuoteka [JOK
| IOKa3aTeseM https://m.edsoo.ru/7f4218be
13 bubnunorexa LIOK
37. M
HOTORIEHRT https://m.edsoo.ru/7f42276e
but6mmoreka [IOK
38. M
HOTOHICHDL https://m.edsoo.ru/7f422930
39 CnoskeHue, BEIYUTAHUE, but6mmorexa [IOK

YMHOKCHUEC MHOTOYWICHOB

https://m.edsoo.ru/7{422af2



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2

14 40. CrnoxeHune, BRIYUTAHHUE, bubnmoteka [IOK
YMHO>KEHHUE MHOTOWICHOB https://m.edsoo.ru/7f422cc8
a1 CnoxeHue, BEIYUTAHUE, bubmmoreka [JOK
YMHOKCHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4. CrnoxeHune, BRIYUTAHHUE, bu6nmoteka [IOK
YMHO>KEHHUE MHOTOWICHOB https://m.edsoo.ru/7{423182
15 43. DopmyJibl COKPAILIEHHOTO bubmmoreka [JOK
YMHOXECHHS https://m.edsoo.ru/7f42432a
a4, DopmyJIbl COKPALLEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
4s. DopmyJIbl COKPALLEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 16, POPMYIBI COKPAEHHOTO bubnuorexa LIOK
YMHOXECHHS https://m.edsoo.ru/7f4241d2
47, DopmyJIbl COKPALLEHHOTO bubnnorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f4251d0
48, PaznoxeHnre MHOTOYICHOB Ha bubmmoteka IIOK
MHOXHUTEIH https://m.edsoo.ru/7f423312
17 49. PaznoxkeHne MHOTOUYJIEHOB Ha bubnuoreka [{OK
MHOXHUTEIH https://m.edsoo.ru/7f4237fe
50. Paznoxxenne MHOrO4JI€HOB Ha bubnmorexa LIOK
MHOXHUTEIH https://m.edsoo.ru/7f4239de
51 PaznoxeHnrne MHOTOYWIEHOB Ha
MHOHUTENN
18 52, KonTtponbHas pabora o Teme
"Anrebpanyeckue BoIpaxeHus"
VYpaBHeHue, IpaBuia
53.  mpeobpazoBaHMs ypaBHEHHUS,
PaBHOCHUIIBHOCTh YPAaBHEHMI
JIuHeitHoe ypaBHEHUE C OJJHON
54. | mepeMeHHOH, pelIeHue THHEHHBIX

ypaBHEHUH



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

19

JIuneitHoe ypaBHEHUE ¢ OJJHON

55.  mepeMeHHO, pelIeHne JTNHEHHbBIX bubmorexa LOK
N https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuneitHoe ypaBHEHUE ¢ OJJHOU
56. | mepeMeHHOH, pelIeHUe THHCHHBIX
ypaBHEHU I
57, Penrenue 3amad ¢ mOMOIIBIO bu6nmoreka [IOK
ypaBHECHUU https://m.edsoo.ru/7f42064¢
20 53 Pemenue 3agad ¢ moMompio bubnuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f420806
59, Pemenue 3ama4u ¢ moMoOmbIO bu6nunoreka LIOK
ypaBHECHUU https://m.edsoo.ru/7f4209a0
60. Pemenue 3a1au ¢ moOMOIIbIO bu6nmorexa LIOK
ypaBHECHUU https://m.edsoo.ru/7f420e6e
21 61. JInHeitHoOe ypaBHEHUE C IBYMsI bubmmoreka [JOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7{427¢32
62. JIuneliHOe ypaBHEHHE C IBYMS bubmuorexa [IOK
NIEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63. Cucrema 1ByX JTMHEHHBIX bubnmnoreka HOK
YPaBHEHHUH C IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
22 64. Cucrema ByX JIMHEMHBIX
YpaBHEHHI C IBYMsI IEpEeMEHHBIMU
e5  CHCTeMa IBYX JIMHEIHBIX
YpaBHEHHIA C IBYMsI TEpEMEHHBIMHU
66. Cucrema ByX JTUHEHHBIX
YpaBHEHMH C IByMsI IE€pEeMEHHBIMHU
23 67.  Pemenue cucteM ypaBHEHUH bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68.  Pemenue cucreM ypaBHEHUH bubmorexa [OK
https://m.edsoo.ru/7f42865a
69.  Pemenue cuCTEM ypaBHEHHI bubmorexa HOK

https://m.edsoo.ru/7f4287d6



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

24 70. | PenieHue CHCTEM ypaBHEHHI
71. | PelieHue CHCTEM ypaBHEHHI
7. KoHnTtponbHas pabora 1o teme bubmuorexa [JOK
"JIuHeliHbIE YpaBHCHUS" https://m.edsoo.ru/7f421044
25 73. | KoopauHara TOYKH Ha TPSIMOii bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
74.  YucnoBbie MPOMEXKYTKH bubmmorexa LIOK
https://m.edsoo.ru/7f41dff2
75. | YucnoBble IPOMEKYTKH
26 76. Paccrosinue Mexty 1ByMsl TOUKaMu
KOOPJIHMHATHOU IIPSIMOM
77 Paccrosinue MEIKILy ABYMs TOUKaMH
KOOPJAMHATHOM MpsiIMOi
78, [IpsamoyrosbHas cucrema bubnuoreka [IOK
KOOpJMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41el 6e
27 79. IIpssmoyrosibHas cucrema bubnnorexa [JOK
KOOpJMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
30. [Ipumeps! rpagukoB, 3aJaHHBIX bubmmnoreka HOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81. [Tpumeps! rpauKoB, 3a1laHHBIX bubmuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
28 g7, [Ipumeps! rpagukoB, 3aJaHHBIX
dbopmynamu
33, Urenue rpaukoB peabHbIX bubmuoreka [IOK
3aBHCUMOCTEM https://m.edsoo.ru/7f41ea24
34, Urenue rpaqn:IKOB peanbHBIX
3aBUCUMOCTEN
29 bubnuoteka [JOK
85.  TlomsTue GyHKIHN https://m.edscﬁ).ru/ 7141ef06
86.  T'paduk yHKImHU



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

bu6nmoreka [IOK

87. | Caoticsa ynKumii https://m.edsoo.ru/7f41f078
30 . . bubnnorexa [{OK
88. | Crotfcrsa dymxmat https://m.edsoo.ru/7f41f1fe
. bub6nmoreka [IOK
89.
Jluneifuas pymics https://m.edsoo.ru/7f427282
. bubnunoreka LIOK
90 Jluneiinas dynxiia https://m.edsoo.ru/7f427412
31 91 [Toctpoenue rpaduka TUHEHHON bubnnoreka [JOK
" (yskuuu https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
" dyHKIUHA
93. | TI'paduk pyHKIHHU Y =[X|
32 94. | T'paduk pyHkuuu y =[x|
ys, | Sompomm o to e B LOK
' —— P ' https://m.edsoo.ru/7f41f50a
DyHKIUN
o, | oo o ers B orea 0K
’ p posep https://m.edsoo.ru/7f429¢c6¢
padora
33 [ToBTOpEHNE OCHOBHBIX MOHATHH U
97. | meromoB Kypca 7 Kiacca,
000011IeHNEe 3HAHWI
gy | Lo cesommes o B 10K
' JIOB KYP - ’ https://m.edsoo.ru/7f429{32
000011IeH1Ee 3HAHWI
g, | e s ComeT B LOK
' JIOB KYP - ’ https://m.edsoo.ru/7f42a0e0
000011IeH1Ee 3HAHWI
34 IIoBTOpEHNE OCHOBHBIX IIOHATHH U
100. ' meromoB kypca 7 Kiacca,

000011IeH1E 3HAHUI



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

IToBTOpEHHE OCHOBHBIX MOHATUN U

bu6nmoreka [IOK

101. | meronos xypea 7 Kiacca, 1 https://m.edsoo.ru/7f42a27a
000011IeH1E 3HAHUI
IToBTOpEHKME OCHOBHBIX MOHATUN U Bubnmorexa LIOK
102. | meronos xypea 7 Kiacca, 1 https://m.edsoo.ru/7f42a900
000011IeH1E 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

JIMCT KOPPEKTUPOBKH MOYPOYHO-TEMATHYECKOTO MJIAHUPOBAHUS padoueii MporpaMMbl.
C 2025 MPOBEICHa KOPPEKTHPOBKA TOYPOTHO-TEMATHIECKOTO TNTAHUPOBAHMSL.

TIpuuunbl:

KonunuectBo YPOKOB 10 KOPPECKTUPOBKU 102. KonuuectBo YPOKOB ITOCJIC KOPPEKTUPOBKU

aTa ypoka Ne ypoka aTa ypoka
Ne ypoka 10 Hara yp yp Hata yp
bi (o) nocie mnocie Tema ypoxka (TeMBI ypOKOB) TIOCIIE
KOpPEKLIUU Tema ypoka
KOpPEKINI KOPPEKINU KOpPEeKINI KOPPEKIHU

dopma KOppeKIuu

«PaccmoTpeno» Ha MO yuureneit MaremMaTrku, nHbopMaTHKU U TexHonoruu ot 30.04.2026 npotokoi Ne 4

[Ipencenarens MO 1./

«CormnacoBaHo» 3aM. AupekTopa o YBP / /

« » 2026 1.




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIACC
Kon .
HpOBepﬂeMble Hpe}IMeTHLIe pe3yJIbTaTBI OCBOCHHUSA OCHOBHOM
NpoBepsieMoro .
06p330BaTeJ'[bHOI/I HpOFpaMMbI cpezu{ero oﬁmero Oﬁpa30BaHHﬂ
pe3yJbTara
1 Yucna ¥ BEIYUCICHUS

1.1

BrmmonHsTe, coderass yCTHBIE W MHCHMEHHBIC TPUEMEBI, apu(METHIecKnue ACHCTBUS C
palOHaIbHBIMU YHCIAMHU

HaxomuTth 3Ha4YCHUS YHCIOBBIX BBIPAKECHUH, MPUMEHSITH pa3HOOOpas3HBIe CIOCOOBI U

1.2 MpUEMBI BBIYHCIICHUS 3HAYEHUH IPOOHBIX BBIPAKECHUH, COIepPIKaNINX OOBIKHOBCHHBIEC U
JIECSITUYHBIE IPOOH
ITepexomuTh OT OJTHOM (POPMBI 3AITHCH YUCEIT K APYToH (ITpeoOpa3oBIBATE NECATHUHYIO
1.3 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JIECATHYHYIO ApOOb)
1.4 CpaBHUBATh U YNOPAAOYHBATH PALIMOHAIHHBIE YHCIIA
1.5 OKpYTJIATh YUCIIa
1.6 BrInonHATh NPUKKUAKY U OLIEHKY pe3y/bTaTa BEIUMCIEHNH, OLIEHKY 3HaUeHUH YHCIOBBIX
BbIpaKCHUN. BBIMOMHATH IEHCTBUA CO CTETNIEHAMH C HaTypaJIbHBIMU TIOKA3aTeIIsIMU
1.7 [IpuMeHATs NpU3HAKK AETUMOCTH, Pa3JI0KEHNE Ha MHOXKUTEIN HATYPaJIbHBIX YHCEI
Pemath mpakTHKO-OPHUEHTUPOBAHHBIE 3a/la4yM, CBSI3aHHBIE C OTHOIIEHHEM BEIHYHH,
18 NPONOPLUHOHANLHOCTIO  BEIMMUH, TPOLEHTAMHU, HHTEPIPETHPOBATH  Pe3y/bTATHI
pelleHus 3a1a4 ¢ y4€TOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BEIpaKCHUS
71 Hcnonp3oBath anreOpandecKyl0 TEPMHHOJIOTHIO W CHMBOJIMKY, HpPUMEHATH €€ B
' MPOIECCe OCBOEHMS YUeOHOT0 MaTepraa
2.2 HaxonuTs 3HaueHNsI OYKBEHHBIX BRIPKEHUH IPH 3aJaHHBIX 3HAYCHUSIX TIEPEMEHHBIX
23 Bromomaate mpeoOpa3oBaHMsT [EIOTO  BBEIPAKEHHS B MHOTOWICH —IIPHBEICHHUEM
MOJOOHBIX CIIaraeMBIX, PACKPBITHEM CKOOOK
24 BrinonHsATh yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOWIeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYIBI KBaIpaTa CYMMEBI H KBaapara pa3HOCTH
OcyuiecTBIATh pa3ioKeHUEe MHOTOWIEHOB HA MHOXKMTENH C MOMOLIbIO BBIHECEHHS 3a
2.5 CKOOKHM 0O0IIero MHOXHUTENS, TPYNIHPOBKU CclaraeMblX, OpUMEHEeHHs (HopMym
COKpPAILEHHOTO YMHOXKECHHUS
26 IIpumenars mpeoOpa3oBaHUsT MHOTOUYJICHOB JUISL PELICHHs PasMuHBIX 33724 13
MaTeMAaTHUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MIPAKTHKH
27 Hcnonp3oBaTh  CBOWCTBA  CTENEHEH C  HAaTypaJbHBIMM  IIOKa3aTesIMM  UIs
peoOpa3oBaHUs BEIPAKECHUH
3 YpaBHEHUs U HEPABEHCTBA
Pewmarh nuHeiHble ypaBHEHUS ¢ OAHOM NepeMEHHOH, IPUMEHsI IpaBuiIa mepexoia ot
3.1 HCXOJITHOTO YpaBHEHUS K pAaBHOCHIIBHOMY eMy. [IpoBepsiTh, SIBISETCS JIM YUCIO KOPHEM
ypaBHEHUS
3.2 [TpumensTh rpadudecKue METOBI IPY PEIICHUH TMHEHHBIX YPaBHEHUN M X CHCTEM
33 ITonGupaTe npumepsl map 4uces, SBJISIOMIMXCS PEIIEHUEM JMHEWHOro ypaBHEHHS C
JIByMsI IEPEMEHHBIMU
34 CTpouTh B KOOPIMHATHOH IUIOCKOCTH Tpa(uK JHHEHHOTO ypaBHEHUS C IBYMS

MEPEMEHHBIMHU; MOJB3YSICh IPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHNS YPAaBHCHHUS




Pemaths cuctembl JABYX JIMHEHWHBIX ypaBHeHI/II\/'I C ABYMsI MNEPEMEHHBIMU, B TOM YHUCIIC

3.5
rpaduyecku
CocTaBnATh W pelaTh JIMHEHHOE ypaBHEHHE WJIM CHCTEMY JIMHEWHBIX YpaBHEHH IO
3.6 YCIIOBUIO 3a/aud, WHTEPIPETUPOBATE B COOTBETCTBHU C KOHTEKCTOM 3aJadd
MOJTyYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHKIIMN
NzobpaxkaTh Ha KOOPAMHATHOHW TIPSAMOW TOYKH, COOTBETCTBYIONIME 3aJaHHBIM
4.1 KOOpOMHATAM, JIY9M, OTPE3KH, MHTEPBANbI, 3alMCHIBATH YUCIOBHIE IPOMEXYTKH Ha
anreOpanveckoM A3bIKe
4.2 OtMeuaTh B KOOPAMHATHOH IIOCKOCTH TOYKH 10 33/JaHHBIM KOOPJIMHATAM
4.3 CtpouTth rpaduku TUHEHHBIX QyHKITUH. CTpOUTH TpaduK QYHKIUHN Y = [X|
OnucelBaTh ¢ MOMOIIbIO (DYHKIMHA H3BECTHBIE 3aBUCHMOCTH MEXIy BEIUYHMHAMU:
4.4 CKOpOCTbB, BpEMs, PacCTOSHHE, IIEHY, KOJIHYECTBO, CTOMMOCTD, IIPOU3BOAUTEIHFHOCTD,
BpeMmsi, 00BEM paboThI
4.5 HaxonuTs 3Ha4ueHne QYHKITUH 110 3HAUYSHUIO e€ apryMeHTa
46 ITonnmate rpaduueckuii ciocod MpeacTaBieHus U aHATU3a MHPOPMAaLIMK, 3BIIEKATh U

HHTEPIIPETUPOBATH HH(POPMAITIIO U3 TPAPHUKOB peaIbHBIX MPOIECCOB U 3aBHCUMOCTEH




8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

Yucna ¥ BEIYUCICHUS

1.1

1.2

Hcnonb30BaTh Ha4YalbHBIE IPEJICTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX YHCEN IS
CpaBHEHHS, OKPYIJICHHWS W BBIUUCICHUH, H300pakaTh NCHCTBUTENBHBIC YHCIA
TOYKaMHU Ha KOOPJAUHATHOM MPSIMOi

[TpumenaTs noHATHE apU(METHIESCKOTO KBaAPATHOTO KOPHS, HAXOIUTH KBaIpaTHEIC
KOpHH, UCTIONB3YS IPU HEOOXOAUMOCTH KalIbKYISATOP, BRIIOIHATH IPE0Opa3oBaHUA
BBIpQKEHUH, COIePKaIMX KBaJpaTHbIE KOPHH, UCIIONb3YS CBOWCTBA KOPHEH

1.3

Vcnons30Bath 3amucy OONBIIMX M MAJIBIX YHCEIT C TIOMOIIBIO JECATHYHBIX Apo0eH u
crerneneit yucia 10

2.1

2.2
23
24

Anrebpandeckue BbIpaKCHUS

HpI/IMeHHTL IOHATHUC CTCIICHU C IICJIBIM ITOKAa3aTcJICM, BBIIIOJIHATH Hpe06pa303aHI/m
BLIpa)KeHPIfI, CoACpKAIMX CTCTICHU C LICJIbIM ITOKA3aTCIIEM

BEITOTHATE TOKAECTBEHHBIE TPe00pa30BaHUs PAHOHATBHBIX BRIPAKECHIH Ha OCHOBE
MIPaBUJI ISHCTBHUIA HAJl MHOTOWICHAMH U aJIreOpanyecKUMH JIpoOsMu

PacxmanpiBaTh KBagpaTHBIN TPEXUICH HA MHOKHUTEIN

[Mpumenars mpeoOpa3oBaHUsl BBHIPKECHUH IS PEIICHHS pa3IAYHBIX 3agad W3
MaTeMAaTUKH, CMEXHBIX [IPEIMETOB, U3 PEAJIbHOW IPAKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemare nuHelHble, KBaJpaTHbIE YpaBHEHHUS W palMOHAIbHBIE ypaBHEHHS,
CBOJALINECS K HUM, CUCTEMbI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMU

32

33

[IpoBoauTh mMpocCTeiile UCCIeA0BaHMs ypaBHEHUH M CHCTEM ypaBHEHHiA, B TOM
qucie ¢ MPUMEHEHHEM TpadUUeCKUX IPEICTABICHUH (yCTaHABIMBATH, UMEET JIH
YpaBHEHHUE WJIM CUCTEMA YPaBHEHUN PELIeHUs, €CIIU UMEET, TO CKOJIBKO, 1 ITPOoYee)

[lepexomuTh OT cioBecHOW (OPMYIMPOBKH 3aJau K e€ anreOpandeckol MOJEIH C
MOMOIIIBIO COCTABJIEHUS ypaBHEHMS WJIM CUCTEMBbl ypaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTCKCTOM 3aJa4Hu HOHy‘lCHHbIﬁ pe3yiibTaT

34

[IpumeHsTE CBOMCTBAa YHUCIOBBIX HEPABEHCTB JJIsi CPaBHEHUS, OIIEHKH, peIlaTh
TMHEHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOW M UX CHCTEMBI, 1aBaTh rpaduyeckyro
WTIOCTPALIMI0 MHOXKECTBA PEelIeHU HEpaBeHCTBA, CUCTEMbl HEPABEHCTB

DyHKIIUU

4.1

[MoHumMaTth W WCHONB30BaTh (DYHKIMOHANBHBIC IOHATHS U S3bIK (TEPMHUHBI,
CUMBOJIIMYECKHE OOO3HAYEHHS), OMPEIENIATh 3HAYCHHE (YHKIUU IO 3HAYCHUIO
apryMeHTa, OompeaeisaTh CBOMCTBAa QYHKIHH O €€ TpaduKy

4.2

Ctpouts rpaguku 3JI€MEHTapHBIX (byHKIHHI BUJA:
y=k/xy=k/X ,y =x%, y = X3, y = |x|, onucbIBaTh CBOICTBA YMCIOBON DYHKIHUH MO €&
rpaduky




9 KIIACC

Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI OCBOEHHSI OCHOBHOM
NpoBepPsAeMoro .
06pa30BaTeJIBHOI/I MnmporpaMmsl CpeaHEro 061H€F0 06pﬂ30BaHI/Iﬂ
pe3yJbTara
1 Uucna v BBIYUCIIEHUS
1.1 CpaBHUBATH U yIIOPSAOYNBATH PAllMOHAIBHBIE ¥ HPPAIOHATIFHBIC YHCIIa
1 BeimonHATE apudMeTnieckue AeHCTBHS C palOHAIbHBIMH YHCIIAMH, COYeTast YCTHBIE
. Y IMCbMEHHBIE IPUEMBI, BBITIOIHATD BBIYMCIICHUS C UPPALMOHATIBHBIMY YU CIaMU
13 Haxogutp 3HaueHus creneHedl C LEeNbIMU IOKa3aTeNIMU U KOPHEH, BBIUUCIATH
' 3HAYEHUS YHCIOBBIX BBIPAKCHUI
L4 OKpyTJIATh AEHCTBUTENBHBIE YHCIIA, BBITOIHATE MPUKUAKY PE3yJIbTaTa BBIYHCICHHH,
' OLIEHKY YMCJIOBBIX BBIPayKEHH
2 YpaBHEHUS U HEPaBEHCTBA
51 Pemate nuHEHHBIC M KBaJpaTHBIE YPAaBHEHUS, YPAaBHEHHMS, CBOMSIIMECS K HUM,
' mpocTeie IpoOHO-palnoHABHBIC YPaBHEHHUS
25 Pemars cucreMsl AByX JMHENHBIX YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEMBI IBYX
' ypaBHEHUI1, B KOTOPBIX OJJHO YpPaBHEHUE HE SIBJISCTCS TUHEHHBIM
’3 Pemate TekcTOBBIE 3amayu anreOpanvdeckKuM CIIOCOOOM € MOMOIIBIO COCTaBJICHHS
. YPaBHEHUS MJIM CHCTEMBI JIBYX YPaBHEHHUM C IByMS IIEPEMEHHBIMU
IIpoBoauTh NpoOCTENIIINE UCCIIEJOBAHNS YPABHEHUIN U CUCTEM YPaBHEHUI, B TOM YHUCIIE
2.4 C MpUMEHEHUEM TPpaUIeCKUX MPEICTaBICHUH (HapuMep, YCTaHABINBATh, UIMEET JIN
YpaBHEHHUE UM CUCTEMa YPAaBHCHMI PEILICHHS, €CIU HIMEET, TO CKOJIBKO)
55 Pemate nuHeiiHbIC HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, M300paXkaTh peIICHHE
. HEPAaBEHCTB Ha YMCJIOBOM MPSAMOMN, 3aIIMCHIBATh PEILIEHHE C TIOMOIIBI0 CUMBOJIOB
Pemarp cucrempl JNHHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLIUE
2.6 KBaJpaTHOC HEPAaBEHCTBO, M300paKaTh PEIICHUE CHCTEMBI HEPABEHCTB Ha YUCIIOBOU
MPSIMOM, 3aIMCHIBATh PEIICHHE C TOMOIIBI0 CHMBOJIOB
2.7 Hcnonp3oBaTh HEPABEHCTBA NIPU PELLIEHUH Pa3IMYHBIX 3a]1a4
3 OyHKIUU
PacmoznaBate (yHKIINH H3y4eHHBIX BUIOB. [I0Ka3bIBAaTh CXeMaTHYECKU PACIIONOKEHHE
31 Ha KOOPIMHATHOW IDIOCKOCTH TpadukoB ¢(yHKmmi Buma: y=kx, y=kx+b, y=k/,

y=ax?+bx+c, B3aBHCUMOCTH OT 3HaueHWH KO3()(UIMEHTOB, OMHCHIBATH CBOHCTBA

byHKIMIA




Iloka3biBaTh cxeMaTHYECKH PACIIOJIOKECHHUE Ha KOOp,E[PIHaTHOfI IIOCKOCTHU I‘paq)I/IKOB

32 ¢dbyHKIMIA BUaa y = VX, y = |X| ¥ ONKMCHIBATh CBOMCTBA (DYHKITHIA

33 Ctpoutb 1 H300paxaTh CXeMaTHYEeCKH IpadMKy KBaAPAaTHIHBIX QYHKIMI, ONHCHIBATH
. CBOICTBa KBapaTHYHBIX (DYHKIMH 110 MX rpadukam

34 PacriosHaBate KBazpaTHuHyl OQYHKOHIO 10 (opmyie, HPUBOAWTH IIPUMEPHI
' KBAJIPAaTUYHBIX QYHKLHH U3 peabHON KU3HH, GU3HKU, TEOMETPHH
4 Apudmerndeckas 1 reoMeTpHIecKast IpOrpeccHn

1 Pacrio3HaBaTh apuMETHYECKYl0 M TI'EOMETPHYECKYIO MpPOIPECCHH IIPH Pa3HbIX
’ croco0ax 3amaHus

42 BBINOMHATE BEIYKCICHHS C UCIIONB30BaHUEM (OPMYII #-TO WieHa apuPMETHIECKON U
. reOMEeTPHYECKOHN MPOrPEcCHii, CYMMBI IIEPBBIX N WIEHOB

4.3 N300paxats 4ieHb! MOCAEI0BATEIIEHOCTH TOUKAMHU HA KOOPAUHATHON INIOCKOCTH

s Penrate 3129y, CBI3aHHBIE C YUCIOBBIMH ITOCIIEOBATEILHOCTIMH, B TOM YHCIIC 331a9H

U3 peaIbHOM JKU3HHU (C UCTIONB30BAHUEM KANbKYIATOPA, HU(POBBIX TEXHOIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon
1 Yucna ¥ BEIYUCIIEHUS

x Jpobu OOBIKHOBEHHBIC W JNIECATHYHBIC, IEPEXOJl OT OJHOW (OPMBI 3allUCH JIpOoOel K IPYrou.
' IToHsiTHE pallMOHATIBHOTO YKCIIA, 3aIIKCh, CPABHEHHE, YIIOPAIOUNBAHUE PALIMOHATILHBIX YHCET

1o Apudmernyeckrie TSHCTBYS C palliOHATBHBIMY YHCIIaMU. Perienue 3a1ad u3 peaibHON MPaKTUKA HA
' 4acTH, Ha Ipodu

13 CreneHb ¢ HaTypajbHBIM IIOKa3aTeleM: OINpeelieHHe, MpeoOpa3oBaHUE BHIPAXKEHHH Ha OCHOBE
' OTIpENIENICHHS, 3aIUCH OONBIINX YHCEI

L4 IIpotieHTsl, 3anKCh MPOIICHTOB B BUJE IPoOH U IpOOH B BUJE MPOLEHTOB. TpH OCHOBHBIC 3a7]auu Ha
' MIPOIICHTHI, PEIIeHHUE 3a1ay U3 PeATbHON IPAKTUKU

1.5 [IpuMeHenne MPU3HAKOB AETUMOCTH, Pa3I0KeHIE HAa MHOKHUTEIN HATYPAIbHBIX YHCEIT

1.6 PeanbHbIe 3aBHCHMOCTH, B TOM YHCIIE MIPsIMasi B 0OpaTHAS IIPOTIOPIINOHATEHOCTH
2 AnreOpandeckue BEIpaKCHUS

2.1 ITepemeHHBIC, YUCITIOBOE 3HAYCHHE BBIPAXKEHUSI C TepeMeHHOM. JlomyCcTUMbIe 3HaYSHHS TIepEMEHHBIX

2.2 IIpencraBnenne 3aBUCUIMOCTHA MEX/y BeIHUNHAMHU B Buze GopMyibl. Beruucienus no ¢gopmynam

23 IIpeobpazoBaHe OYKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PABHbIE BHIPAKCHUS

24 CBolicTBa CTENEHU C HATYypaJIbHBIM MTOKa3aTeleM

5 OpHouwneHsl u MHOTOWIeHH. CtermeHh MHOrowieHa. ClokeHHe, BBEIYUTAHUE, YMHOXKCHHC
. MHOT'OY4JICHOB

26 DopMyIIBl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMBI M KBajpaT pasHocTu. PopMyia pasHOCTU
) KBaJaApaToB. PaznosxkeHre MHOrO4JIeHOB HA MHOKHTEIIH
3 YpaBHeHus

3.1 YpaBHeHHE, KOpEeHb YpaBHEHUS, TIpaBuiia peoOpa3oBaHus ypaBHEHUS, PABHOCHILHOCTh ypaBHEHHH

13 JIuHeitHoe ypaBHEHUE C OAHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO YpPAaBHEHUS, PEILICHHE
' JIMHENHBIX YpaBHEHUN

33 CocraBneHue ypaBHEHUH 10 yCIOBUIO 3a/1a4ul. Pelnenne TeKCTOBBIX 3a71a4 ¢ TOMOIIbI0 YPaBHEHHUH

34 JluneitHOE ypaBHEHHE C TBYMS IIEPEMEHHBIMHU H €T0 Ipaduk

35 Cucrema JByX JMHEWHBIX YpPaBHEHHH C ABYMS IMEepEMEHHbIMH. PelleHue cucteM ypaBHEHHA
' CIOCOOOM ITOJICTAaHOBKH. [IprMephl pereHns TEKCTOBBIX 3aay ¢ TIOMOIIBIO CHCTEM YPaBHEHHUH
4 Koopnunats! u rpapuxu. OyHkunu

4.1 Koopnunara Touku Ha mpsiMoin

4.2 YucnoBble MpoMEXyTKH. PaccTosHue Mexay IByMsl TOUKaMHU KOOPAWHATHON MpsMON




HpSIMOyFOJ'II)HaFI CUCTEMA KOOpAHHAT, OCH Oxu Oy A6CHHCC& " OpJuHaTa TOYKH Ha KOOpI[I/IHaTHOI\/'I

4.3
TUTOCKOCTH
4.4 [Tpumeps! TpaduKoB, 3aJaHHBIX hopMysTaMu. UTeHne rpagKoB peaabHBIX 3aBHCUMOCTEH
4.5 [Monsitne pynknuu. ['paduk hyakmumn. CBoiicTBa QyHKIHIA
4.6 Jluneiinas QpyHkuus, eé rpaduk. ['paduk GyHKINHT y = [X|
4.7 I'paduueckoe penieHne TUHESHHBIX YpaBHEHUI W CUCTEM JIHHEHHBIX YpaBHCHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Uucna v BEIYUCIICHUS
11 KBanpaTHslii kopeHb U3 uucia. [lonarue 06 uppauroHansHOM 4ucie. JlecITUIHbIC TPUOIIDKEHHS
UPPALMOHAIBHBIX YHCEI
12 CoiicTBa apu(hMETHIECKUX KBAAPATHBIX KOPHEH U UX MIPUMEHEHHE K IPe0o0pa30BaHUI0 YHCIOBBIX
) BBIPQXKEHUH U BBIUKCIEHUSAM. [leficTBUTEIbHBIE YK CIIa
1.3 CreneHs ¢ 1IeTBbIM ITOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHast 3aIUCh YUCIIa
2 AnreOpandeckue BhIpaKeHUS
2.1 KBagpatuenii Tpéxuien, pa3iokeHnue KBaIpaTHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anre0Opandeckas pods. OCHOBHOE CBOMCTBO alredpandeckoil apoou
23 CroxxeHue, BBIYUTAHNE, YMHOXKEHNUE, JEJICHUE anre0pandecKux apooeit
2.4 PanmoHabHBIE BRIpAXKCHHS U MX TIpe0Opa3oBaHue
3 YpaBHeHUs 1 HEPABEHCTBA
3.1 KBanparnoe ypaBHeHue, hopMmyia KOpHel KBaJpaTHOTO ypaBHeHus. Teopema Buera
3.2 Pemenune ypaBHeHUH, CBOASAIIMXCS K JUHEWHBIM U KBaJPATHBIM
33 [Ipocreitmue 1poOHO-paIOHAIEHBIC YPaBHEHHS
I'paduueckas nHTEpIpeTaLINs YpaBHEHUI ¢ IBYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUH
34 C IOBYMS IE€pEeMCHHBIMH. lIpUMepBl pemieHHsT CHUCTEM HENWHEHHBIX YpaBHEHHH C ABYMSI
MepeMEeHHBIMU
3.5 Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCcTBO ¢ 0JHON NIEPEMEHHOM
3.8 PaBHOCHITEHOCTH HEPaBEHCTB
3.9 JIvHeliHbie HEpaBEHCTBA C OJJHOM ITEPEMEHHOM
3.10 Cuctemsl JINHEHHBIX HEPABEHCTB C OJHOM MepeMEHHOM
4 OyHKIINU
41 INonarne Gpynxuun. O61acTh oNpeneaeHus 1 MHOXKECTBO 3HaueHnH (yHKImH. CrocoOs! 3aJaHus
) byHKIMIA
4.2 I'paduk hyakuun. UteHne cBocTB QYHKINH MO e€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPaXKAIOMINX PEATBHBIC POIECCH
4.4 ODyHKIINHU, ONUCHIBAIOIINAE NPSMYIO U 00PaTHYIO MPOIIOPIIMOHATBHEIC 3aBUCUMOCTH, HX TPaQUKH
4.5 @yHKIWMH y =x? y = x7
4.6 Oyuaxmun y = Ox, y = |x|
4.7 ['paduueckoe perieHne ypaBHEHUH U CUCTEM YpaBHCHHI




9 KITIACC

Kona IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 Uucna v BEIYUCTICHUS
1.1 PanmonansHbIe YKCIIa, MPPAIHOHAIBHBIC YHCIa, KOHEUHBIE M OECKOHEYHBIE IECSITHIHBIE APOOH
MHOXeCTBO ACUCTBUTENBHBIX YHUCEll, JCUCTBUTENbHBIE YHCIa KaK OECKOHEYHbIE JECATUYHBIC
1.2 npobu. B3anMMHO OJHO3HAYHOE COOTBETCTBHE MEXIYy MHOXECTBOM JACHCTBUTEIBHBIX YHCEI
Y KOOpAWHATHOH npsimold. CpaBHEHHUE JISHCTBUTEIBHBIX YHCEI
1.3 ApudmeTnieckue IeHCTBUS C ICHCTBUTEIBHBIMH YHCIAMH
Usmepenus, npuOIMKeHUsI, OUCHKH. Pa3Mepbl 00BEKTOB OKPYMKAFOIIETO MHpPA, JIUTEIHHOCTH
1.4 MIPOIIECCOB B OKpYyskaromeM Mupe. [IpubmmkEéHHoe 3HaUeHIE BEININHBI, TOYHOCTD IPHOIIKEHNS.
Oxpyrnenue yncen. [Ipukuaka U oleHKa pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHeHUs 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJJHOW TTEpEMEHHON
2.2 JIluneiiHoe ypaBHeHue. Perienne ypaBHEHHM, CBOASIINUXCS K TMHEHHBIM
2.3 Ksagparnoe ypaBHenue. Pemenne ypaBHeHUH, CBOISIINXCS K KBaAPATHBIM
24 bukBanpataoe ypaBHeHue. llpumepsl pemieHus ypaBHEHHH TpeThell W 4YETBEPTOM CTEmeHel
pasioxeHneM Ha MHOXKUTEIH
2.5 Pemenne npoOHO-palioOHaIbHBIX YpaBHEHHHA
2.6 Cuctemsbl ypaBHEHUH
2.7 YpaBHEHHUE ¢ ABYMs IEPEMEHHBIMH U €ro Tpaduk
2.8 Pemenue cuctem nByX TUHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMHU
2.9 Pemenune cuctem IByX ypaBHEHH, OTHO M3 KOTOPHIX JMHEWHOE, a IPYroe — BTOPOU CTEMEHU
2.10 | I'paduyeckas UHTEpIIpETAIUs CUCTEMBl YPABHEHUH C IBYMS MIEpEeMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 337a4 aNreOpandeckuM crocoOom
2.12 | YwucmoBbie HEpAaBEHCTBA U MX CBOMCTBA
2.13 | Pemrenne TMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHON
2.14  PemeHue cucTeM JHMHEHHBIX HEPABEHCTB C OAHON IEPEMEHHOM
2.15  KBazmpaTHbIC HEpaBEHCTBA
2.16  I'padudeckas HHTEpIpETAIHs HEPABCHCTB U CHCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMHA
3 DyHKIUU
31 Kanpatuunas ¢pynkuus, e€ rpaguk u cBoiictaa. [lapabosna, KoopAWHATHI BEPIIUHBI TapaboIbl, OCh
CUMMETPHH MapadoIbl
3.2 I'paduku bynkuuit y=kx, y=kx+b 1 ux cBoiicTBa
33 I'padukn dyakimit y=k/x, ¥ = X’ 1 ux cBoiictea
34 I'padvkn GyHKIMKA , W UX CBOWCTBA
4 UucnoBble MOCIEA0BATENIEHOCTH
41 OnpeneneHre ©W CrIOCOObl 3aJaHUS YHUCIOBBIX IOCIIEIOBAaTENIBHOCTEH. 3aJaHue MoCe1o0-
) BaTEIFHOCTU PEKYPPEHTHOU (pOpMYITION M YOPMYIIOH 1-TO diIeHA
47 Apudpmerndeckass nporpeccusi. PopMynsl #-ro WieHa apu(METHIECKOW MPOTPECCHH, CYMMBI
MIEPBBIX 71 WICHOB
43 I'eomeTpuueckas mporpeccus. PopMynbl 7-TO 4YI€Ha T'E€OMETPUYECKOH MPOTPECCUH, CYMMBI
MIEPBBIX 71 WICHOB
44 N3o0pakeHne dneHoB apu(METHYECKOH H TIeOMETPUYECKOH TporpeccMii TOYKaMH Ha
) KOOPJIMHATHOW IITOCKOCTH. JINHEWHBIN M 9KCIIOHEHIMAIBHBINA POCT
4.5 CrnoxHble POLIEHTHI




IMPOBEPSEMBIE HA OI'S IO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOM

o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHMs HA OCHOBeE
ProcC

YMeHue onepupoBaTh MOHATHUAMU: MHOXKECTBO, IOAMHOKECTBO, ONEPALMU HaJ MHOXECTBAMU;
YMEHHUE ONEpPHUPOBATh MOHATHAMU: Trpad, CBS3HBIA Tpad, HEpeBo, IHKI, MPUMEHITh UX IIPU
PEILICHNH 3a/1a4; YMEHHUE HCIONb30BaTh IparuecKoe MPeICTaBICHUES MHOMKECTB JJIS OMHCAHUS
peabHBIX MPOIIECCOB U SIBIICHUH, IPH PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX IPEAMETOB

VYmMmeHue OIICpHUPOBATh MOHATHAMU: OMNPECACICHUC, aKCHUOMA, TEOPEMA, NOKA3aTCIbCTBO; YMCHUC
pacno3HaBaTb MCTHHHBIC W JIOKHBIC BBICKA3bIBaAHHWA, IPHUBOAUTH IPUMEPBI W KOHTPIIPUMEPEI,
CTPOMTH BBICKA3bIBaHUA U OTPUIIAHUA BBICKA3BIBAaHUN

YMeHue onepupoBaTh NOHATHIMU: HaTypaJlbHOE YMCIIO, TPOCTOE U COCTABHOE YHCIIO, IETUMOCTh
HATYPaJLHBIX YKCEN, TPU3HAKH JSITUMOCTH, 11eJI0€ YHCII0, MOIYJIb YHCIIa, OOBIKHOBEHHAS JIPOOh U
JleCITHYHAs JPoOb, CTAHIAPTHBIA BHI YHCIA, PAIIMOHAILHOE YHUCIIO, MPPAIMOHAIBHOE YHCIIO,
apudmMeTnveckuidl KBaJpaTHBIH KOPEHb, YMEHHUE BBIMOJIHATH NEHCTBHA C YMCIIaMHU, CPaBHHBATh
Y YIOPSAOYMBATh YHCIA, MPEACTaBISTh YHMCIa HAa KOOPAMHATHOW MPSAMOMN, OKPYIJIATh YHUCIIA;
YMEHUE IeTaTh IPUKUAKY U OIIEHKY Pe3yJbTaTa BEIYMCICHII

‘YMeHue onepupoBaTh MOHATUSIMHU: CTETICHb C LIENIBIM TIoKa3aTeaeM, apuMEeTHIECKHii KBaIPATHBIN
KOPEeHb, MHOTOWIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHON
CTETIeHH OOJIBIIIe eIUHUIIBI; YMEHUE BBHITIONHATE PacdEThI IO GopMyIIaM, IpeoOpa30OBaHIs HEIbIX,
JIPOOHO-pAIIOHAIBHBIX BBIPQKCHUN W BBIPAXKEHUH C KOPHSAMH, DPa3lIoKEHHE MHOTOYJICHAa Ha
MHOXHUTEIH, B TOM YHCIIE C UCIIOJIb30BaHUEM (POPMYIT Pa3HOCTH KBaJpaTOB M KBaJIpaTa CyMMBI U
pa3HocTu

YMeHue omnepupoBaTh MOHSATUSAMH: YHCIOBOE PABEHCTBO, YPaBHEHUE C OJHOI INEepeMEHHOH,
YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; yMEHHE pelaTh JIUHEHHbIe U KBaJpaTHbIE
ypaBHEHUS, IPOOHO-PALlMOHAIFHBIC YPABHEHHS C OJHOHM ITEPEeMEHHOM, CHCTEMBI IBYX JIMHCHHBIX
ypaBHEHUH, JHMHEIHbIE HEpaBCHCTBA M HX CHCTEMBI, KBaJIpaTHBIE M APOOHO-PALlMOHAIBHBIC
HEpaBEHCTBA C OJHOM MEPEMEHHOM, B TOM YHCIIC NPH PELICHUH 3a/ad U3 APYTHX MPEIMETOB U
NPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO MpPSIMYI0O U KOOPAMHATHYIO
TUTOCKOCTD JJIs1 I300paXKCHNUS PEIICHUH YpaBHEHNH, HEPABEHCTB H CHCTEM

YMeHre omnepupoBaTh HMOHATUSAMH: (DYHKIHS, TpapuK (YHKIMH, HyIHd (QYHKINH, TPOMEXYTKH
3HAKOIMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHMs, yObIBaHMUS, HAHOOJbIIIee M HANMEHbIIIee 3HAYCHHS
(YHKIMH; yMEHHE OTIepUpPOBaTh MOHATHAME: MPsAMasi IIPOIIOPIIMOHATBHOCTD, JINHEHHAS (DyHKIIHS,
KBaJ[paTU4Has (PyHKIUS, 0OpaTHas IPONOPIHOHANBHOCTB, apadona, runep0osa; yMeHHue CTPOUTh
rpagukn  QyHKIMH, HCIOMB30BaTh TpadWKH JUIS ONPENSNICHHS CBOWCTB TIPOIECCOB M
3aBUCHMOCTEH, IS peIIeHus 3a4a4d U3 APYTUX yIeOHBIX NMPEIMETOB M PEATbHON KHU3HU; YMEHHE
BBIpaXKaTh (OpMyJIaMH 3aBUCHMOCTH MEXY BeTHUNHAMU

YMeHre OnepupoBaTh MOHITHSAMHE: ITOCICIOBATEIBHOCTD, apuU(pMETHUECKas U TeOMETPHUCCKAsT
MPOTPECCHHU; YMEHHUE UCTIONB30BATh CBOMCTBA MOCIIEAOBATEIIEHOCTEH, (DOPMYITBI CYMMEI U 00IIIETO
YJICHA IPH PEIICHNUH 3a/]1a4, B TOM YHCJIC 33124 U3 JPYIUX yueOHBIX IPEAMETOB U PEaTbHOM KU3HU

YMmeHue peuiaTth 3aJa4n pa3HbIX TUIIOB (B TOM YHCJIC Ha NPOUCHTHI, AO0JIU U YaCTH, ABUKXCHUC,
pa60Ty, HIEHY TOBApPOB U CTOMMOCTD IMOKYIIOK M YCIYT, HAJIOTU, 3aJa4n U3 o0racTu YHpaBJICHUA
JINYHBIMU ¥ CEMEHHBIMHU (I)I/IHaHCEIMI/I); YMEHUE COCTABJIATH BRIPAXKCHUA, YPAaBHCHUA, HCPABECHCTBA
U CHUCTEMBbI IO YCJIOBHUIO 3ada4yd, HUCCICAOBATH IMOJYUCHHOC PpCHICHHE W OLCHUBATH
HpaB,I[OHOZ[O6HOCTI: MOJIYYCHHBIX PE3YyJIbTATOB

YMeHre onepupoBaTh MOHATHSAMH: (UTypa, TOUYKA, OTPE3OK, HpsAMas, Jyd, JIOMaHas, yrod,
MHOTOYTOJIHUK, TpPEYTOJIbHUK, paBHOOENPEHHBII W  PaBHOCTOPOHHHH  TPEYTOJbHUKH,
NpSAMOYTONIBHBI  TPEYroNIbHWK,  MeIHWaHa, OHCCeKTpHca W BBICOTa  TPEYrOJbHHKA,
YeTBIPEXYTONBHIK, MTapaijieorpaMM, poMO, MPsIMOYTOJIBHUK, KBAaJpaT, TPANeLs; OKPY>KHOCTb,
KpYT, KacaTeJIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTypaMH; yMEHHE PeIaTh 3a/1a41, B TOM
yyciae U3 MOBCEJHEBHOM KU3HM, HA HAXOXKIEHHE IE€OMETPUYECKUX BEIMUYMH C NPUMEHEHUEM
M3yUYCHHBIX CBOMCTB (puryp u hakroB




Kon
NMpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs HA OCHOBE
oroc

10

YMeHue omnepupoBaTh IMOHATHSMH: PaBEHCTBO  (HUTYp, PABEHCTBO  TPEYTOJLHUKOB;
HnapajyiedbHOCTh U INEPHEHAMKYISIPHOCTh NPSAMBIX, YOI MEXAY NPSIMBIMY, NEpHEHIUKYID,
HAKJIOHHAS, MPOEKIHs, Togodue Guryp, nomoOHbIe TPEYTONbHUKH, CHMMETPHUS OTHOCHTEIBEHO
TOYKM W NPSIMOM; YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETpUIO W mojobme ¢uryp,
napaJyieIbHOCTh U NEPIECHIUKYIISIPHOCTD NPSIMBIX B OKPY>KAIOIEM MUpe

11

YMeHue orepupoBaTh MOHATHAMU: JTHHA, PACCTOSHUE, YIoJl (BEIMYMHA YTIIa, CHHYC ¥ KOCHHYC
yria TpeyrojbHUKA), IUIONIab; YMEHHE OIICHMBATh pPa3Mephbl INPEAMETOB M OOBEKTOB B
OKPYXAIIIEM MHpPE; YMCHUE MPUMEHATh (HOPMYIIBI IIEPUMETPa U IUIOMIAAH MHOTOYTOJIBHUKOB,
JUIMHBI OKPY>KHOCTH W IUIOIIaTU Kpyra, o0beMa MpsIMOYTOJbHOIO Mapajulelienureia; YMeHHe
MPUMEHATh TPU3HAKH DPABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy lludaropa, TPUrOHOMETPHUUECKUE COOTHOLICHUS AJISl BBIYMCICHUS IJIMH, PACCTOSHUM,
A OIENGY

12

YMmeHue n3o0paxaTh IIOCKUE QUTYPBI U MX KOMOUHAIIMH, TPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C
TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEJCTB IO TEKCTOBOMY HIIH CUMBOJIBHOMY
OITUCaHHIO

13

YMeHue onepupoBaTh MOHATUSAMH: NPSIMOYIOJbHAas CHCTEMa KOOpPAMHAT; KOOPAMHATBHI TOUKH,
BEKTOp, CyMMa BEKTOPOB, ITPOU3BEICHE BEKTOpA Ha YUCIIO, CKAJISIPHOE [TPOU3BEICHHE BEKTOPOB;
YMEHHE UCIIONB30BaTh BEKTOPBI U KOOPJMHATHI sl IPEACTAaBICHHUS JaHHBIX M PEIIeHHUs 3a/1a4, B
TOM YHCIIE U3 JPYTUX YIeOHBIX MPEIMETOB U PEaTbHOM KHU3HA

14

YMeHue onepupoBaTh MOHATUAMU: CTOJIOWMKOBBIC U KPYrOBBIC AMArpaMMbl, TaOJIHIIbI, CpeaHee
apu¢meTHdeckoe, MeauaHa, HauOoJbllee U HAaUMEHbIIee 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE H3BJICKaTh, HHTEPIPETHPOBATh M IPeoOpa3OBEIBATE WH(POPMAIHIO, IIPEICTABICHHYIO B
TabIuIax U Ha JuarpaMMax, OTPakarollyto CBOHCTBA M XapaKTEPUCTUKH pPeabHBIX MPOLIECCOB U
SBIICHUI; yMEHHE PAaclO3HABATh N3MEHYHBEIE BEJTMUMHBI B OKPYKAIOIIEM MUPE

15

YMeHue oneprupoBaTh MOHATUSAME: CITyYIalHBIA ONBIT (CIIydaiHBINA SKCIIEPUMEHT), SIEMEHTapHOE
coObITHE (3NIEMEHTaPHBII UCXO0/T) CITyYailHOTO OIIBITA, CIy4aifHOe COOBITHE, BEPOITHOCTH COOBITHS;
yMEHHE HaXOIHUTh BEPOSATHOCTHU CITy4aitHBIX COOBITHI B OIBITAX
C PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMU COOBITHSAMH; YMEHUE PeliaTh 3aJla4l METOJIOM OPTraHU30-
BaHHOTO TIepedopa M ¢ HCIOJIb30BAaHUEM TPABUIIa YMHOKEHHS; YMEHHUE OIICHUBATD BEPOATHOCTH
peaﬂLme COGI)ITI/Iﬁ u ﬂBJ’ICHI/Iﬁ, IIOHUMATh pOJ'II) HpaKTI/IquKI/I JIOCTOBepHI)IX u MaJ'IOBepOHTHI)IX
COOBITHH B OKPYXKAIOMIEM MHUPE M B JKW3HHW; 3HAKOMCTBO C MOHSTHEM HE3aBUCHMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEI U €0 POJIBIO B MACCOBBIX SBJICHHSIX

16

YMeHre BbIOUpaTh MOAXOISIINNA H3Y9EeHHBIH METOJ JUIs peIIeHHs 3a/a4d, TPUBOJUTE IPUMEPEI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE M KHU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
MaTEMaTHKU B HCKYCCTBE, OIUCHIBATL OTAENIbHBIE BBIIAIOIINECS PE3YIbTATHI, IOIyYEHHBIE B XOIE
pa3BUTHUS MATEMATUKU KaK HAyKH, IPUBOIUTH IPUMEPBI MATEMATUYECKUX OTKPBITHH U UX aBTOPOB
B OTEYECTBEHHOW U BCEMUPHOMN HUCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUA, TIPOBEPAEMBIX HA OI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 Uwncna 1 BEIUMCICHUS
1.1 Harypansabie u nensie uncia. [Ipu3Haku 1eMMOCTH TENTBIX YUCENT
1.2 OOBIKHOBEHHBIC U JECATHYHBIC JPOOH, IPOLECHTHI, 0ECKOHEYHBIC IIEPHOTUIECKUE APOOH
1.3 ParnoHanpHbIe ynciia. Apru(MeTHYecKre Onepanyy ¢ paroHATbHBIMUA YHCIIAMH
1.4 JeiicTBUTENbHBIC YncIa. ApUPMETHUSCKIE ONIEPAINH C JCHCTBUTEIEHBIMU YHCIAMU
1.5 ITpuGnkéHHbIE BRIYMCICHNS, IPABUJIa OKPYTIJICHUs, IPUKUIKA U OLIEHKA Pe3ysibTaTa BRIYUCICHHH
2 AnrebpanvecKkue BRIpaKCHUS
2.1 BykBeHHbIE BbIpaXKeHHUs (BbIpasKE€HUS C IEPEMEHHBIMU)
2.2 Crenens ¢ 1iensM nokazaresneM. CTerneHs ¢ palMoHaabHbIM MokaszareneM. CBOICTBA CTETIEHH
2.3 MHoOro4JIeHBI
2.4 AnreOpanyeckasi JpoOb
25 Apudmernyeckuii KOpEHb HaTypajIbHOU CTETICHHU. JeticTBus
¢ apu(METHUECKUMH KOPHSIMU HATYypaJIbHOHM CTENECHH
3 YpaBHEeHUS 1 HEPABEHCTBA
3.1 Ienple u QpoOHO-panoOHATLHBIC YpaBHeHUs. CUCTEMbI U COBOKYITHOCTH YpaBHCHHHA
3.2 Iensle u qpoOHO-panoHaNbHBIE HepaBeHcTBa. CUCTEMbI U COBOKYITHOCTH HEPABEHCTB
3.3 Penrenne TeKCcTOBBIX 3a1a4
4 UmncnoBble MocIe10BaTeIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEJ0BATENBHOCTEN
4.2 Apudmernyeckas ¥ TeOMeTprUIecKas nporpeccui. @opmyina CII0KHBIX TTPOIICHTOB
5 DyHKIUU
Oynknus, crocoObl 3amanus (yHkwH. ['papuk ¢yHkmun. OO6nacTh ONpeneieHduss ¥ MHOXKECTBO
51 3nadeHnil ¢ynkiun. Hymun ¢yskomn. [IpoMexxyTkn 3HaKomocTosHCTBA. [IpoMeXyTKH MOHOTOHHOCTH
o ¢dbyHkuM. MakcuMyMbl 1 MUHUMYMBI (yHKIMA. Haubonbliee 1 HauMeHbllee 3Ha4eHrne (QyHKIMHM Ha
IPOMEXYTKE
6 Koopannatel Ha IpsSIMOI 1 TWIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBBI KOOPAWHATHI HA TUIOCKOCTH
7 T'eomeTpus
7.1 I'eoMeTpryeckue HUTYPHI H UX CBOWMCTBA
7.2 TpeyronsHUK
7.3 MHOroyroJbHUKH
7.4 OKpYXHOCTb U KpyT
7.5 M3mepenne reoMeTpUUECKUX BETUYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTP 1 CTaTHCTHKA
8.1 OmnucarenbHas CTATHCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHuoxecTBa
8.5 I'padst




YYEBHO-METOJANYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

- Maremaruka. Anredpa: 7-i kiacc: 6a30BbIN ypOBEHb: YUeOHHK; 15-¢ n3manue,
nepepadborannoe MakapsrueB F0.H., Munatox H.I'., Hemmkos K.W. u np.; mon penakiueit
TensikoBckoro C.A. AkunonepHoe o6mmecTBo «M3natensctBo «IIpocBemenuey.

- Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypOBEHb: YUeOHHK; 16-¢ n3manue,
nepepadboranHoe MakapsrueB F0.H., Munmatox H.I'., Hemmkos K.W. u np.; mox penakiueit
TensikoBckoro C.A. AkunonepHoe o6mmecTBo «M3natensctBo «IIpocBemenuey.

- Marematuka. Anredpa: 9-it kimacc: 6a30BbIi YpOBEHb: yueOHUK; 15-€ uznanue,
nepepadboranHoe MakapsiueB FO.H., Munatox H.I'., Hemkos K.W. u np.; non penakueit
Tensaxosckoro C.A. AkunonepHoe obmectBo «M3narenbctBo «IIpocBereHuey.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

- Munnatox H.I'. Anre6pa. 7 knacc. Metonuueckue pekomenaauuu. [Tocodbue s
yuutenst Marematuka (Makapsrues FO.H.)

- Maremartuka. Ypoku anreOpsl. 8 kiacc. Metonudeckoe mocodue. bazosblit
YPOBEHb

- Anrebpa. 9 knacc. Meroanueckoe nocodue ais yuutens. @I'OC: Unps
DeoKTHUCTOB

IHUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

http://school-collection.edu.ru/catalog
hhttp://sch532.krgv.gov.spb.ru/uchenikam/jeor-dlja-podgotovki-k-urokam--
srednjaja-shkola/ttps://Ibz.ru/metodist/tumk/mathematics/er.php




CUCTEMA OIEHKH JOCTU/XKXEHUA OB YYAIOIIUMUCHA
IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBHIET'O U CPEJJTHEI'O
OBLIET'O OBPA3OBAHUA

YUEBHbBINA MIPEIMET «MATEMATHKA»

OuenuBanue MpeIMETHBIX pe3yabTaTOB oOyueHus HaIpPaBIICHO Ha!
—  ONpeleNieHHe  COOTBETCTBHSL ~ YpOBHS  C(HOPMHPOBAHHOCTH Y  OOYYaromIerocs
pe3yJbTaTOB o0y4eHus TpeOOBaHUAM orocC COO u OOII COO;
—  BBIABIEHUE  JSPUIUTOB  TPEIMETHOW  MOATOTOBKH  (IpoOemoB B 3HAHUSX,

YMEHUSIX, HaBbIKaX);
—  YCTaHOBJICHHWE 3aTPyJHCHHA OOYYalOIIUXCS B  JIOCTMDKCHHWH  3alUIAHUPOBAHHOTO
YPOBHS oOyueHus u ux MIPUYMH.

[Ipu BbICTaBNEHUU TEKYIIECW OLIEHKH, MpEeACTaBIsionieii co0oil pe3yabTaT MpOLEAypbI
OIICHUBAHUS MHAMBUAYAJIBLHOTO IMPOJBIKCHHUS OOYYAIOIIMXCS B OCBOCHHMH MaTEMaTHYECKOTO
COJICpXKaHUS, 1enecooOpa3Ho  OPUEHTUPOBAThCA  HA  CIEAYIOIIUME  PEeKOMEHAAIHMH.

Ilo xaxmoili Teme YyueOHBIX KypcoB «Airedpa W Hayajga MaTeMaTHYECKOro
aHanuzay, «l'eomerpus», «BepoATHOCTP W  CTATUCTHKa» OINPEACNICHbl IUIAaHUPYEMbIE

pe3yibTaThl o0yueHwUs.

Hano wumerr B BUAY, YTO OHCHKAa MOOCTHIKCHUA [UJIAHUPYEMBIX pPE3YJIbTATOB

pacnagaercs Ha IBE CBSI3aHHBIE Apyr C Ipyrom COCTaBJIAIOLIHE:
1) oumenka mpouecca  (HOpMUPOBaHMS  IUIAHUPYEMBIX  Pe3yibTaToB,  peaju3yemas
B dopme TEKYIIETo, B TOM yucie u TEMaTH4ECKOTr O, OLICHUBAHHS;
2) OLIEHKa pe3ynbTaTta dbopmupoBaHus IUTAHUPYEMBIX pE3yNbTaTOB,
peanuzyemMas B dopme UTOTOBOIO KOHTPOJISL.

[Ipu sTOM cremyeT y4decTh, YTO MpU OOYUYEHUM MaTEeMaTHUKE B IMPOIECCE OICHUBAHMS
IPOMEXKYTOUHBIX PE3YJIbTaTOB O0YUEHHUs MCIIONIB3YIOTCS pa3Hble BUJIbI IEMOHCTPALIUN y4EOHBIX
JIOCTUKEHUI: YCTHBIE OTBETHl OOYUaIOIIUXCSl U UX MUChbMEHHbIE padOThI, B TOM 4Yucie B popme
TECTUPOBAHUS.

OOyueHne MaTeMaTHKe IpeanoaraetT cOpMUPOBAHHOCTh HECKOJIBKUX TPYIIIT PE3YIbTATOB:

- OCBOCHHE TEOPETUUECKUX KOMIIOHEHTOB MAaTEMAaTHUYECKOT0 COJIEpKaHU: 3HAaHUE U
YMEHUE  BOCIPOM3BOJAUTH  (OPMYIHUPOBKHM  OIpENEJIEHUH  MaTeMaTU4YeCKUX  IOHATHUH,
(GOpPMYITHPOBKH TEOPEM U UX JOKa3aTeIIbCTBO;

- pelIeHre MaTeMaTUYeCKHX 3a/1a4 pa3HOT0 YPOBHS CI0KHOCTHU ( OT IPOCTEUIINX JI0
poOJIEMHBIX U TOMCKOBBIX);

- PEHICHUEC MCKIIPEAMETHEIX U ITPAKTUKO-OPUCHTUPOBAHHBIX 3aj/ia4.

JIMarHocTHKa U IMpOBEpKa YPOBHSI YCBOCHMS TEOPETUYECKHX KOMIIOHEHTOB MOKET OBITh
opranu3oBaHa B ¢opMare TeCTUPOBAHUS, YCTHBIX OMPOCOB, YACTUYHO B (hOpPME TPATUITMOHHBIX
IPOBEPOUYHBIX U KOHTPOJIBHBIX PA0OT.

HpOBepKa YMCHUA pPEIIaTb MATCMATHYCCKUC 3adaydu, KaK IpPaBUJIO, OPraHU3y€TCs B
(dopmare MMCbMEHHBIX TPOBEPOUHBIX M KOHTPOJIBHBIX paboT.

[Ipy oleHWBaHWM THMCHMEHHBIX pabOT ®  YCTHBIX OTBETOB  IIEJIECOOOPa3HO
OPUEHTHPOBATHCS HA HECKOJIBKO OTIMYAIOIINECs TOKa3aTelu.

B cooTBeTCTBHM C IUTAHUPYEMBIMH pe3yJibTaTaMi 00y4eHUs 110 KayKI0M TeMe OIpeieeHbI
HUTOT'OBLIC PC3YJIbTATBI U3YYCHHA TCMBbI, IIPOBCPACMBIC 3JICMCHTHI COACPIKAHN TCMBbI, Tpe6OBaHI/I$I
K JIEMOHCTpPAIlH JIOCTIDKCHHS WX CHOPMHPOBAHHOCTH, 33JaHUS JUISI MX JEMOHCTpAaluU H,
COOTBCTCTBCHHO, KPUTCPUHU OLICHUBAHUA 3aI[aHIflf/'I.



B COOTBECTCTBUU C HpI/IHLII/IHOM OTKpBITOCTI/I y)Ke B HaydalJic I/ISY‘-IQHI/ISI Ka)KHOﬁ TEMbI
oOyyJarontuecss JOJKHBI 3HATh, KAKHE€ YMEHHUS OTHOCSTCS K MTOTOBBIM pe3yjbTaTaM H3Yy4eHUS
TEMEL, KakK Oynyt OpraHU30BaHbI KOHTPOJIbHbBIE NIPOLEAYPHI:
KOHTPOJIbHAsI paboTa W/WIU ONpPOC, KaKUe KPUTEPUM TPEIBSABISIOTCS K PEIICHUIO 3a/1ad U K
OTBE€TaM, Kak HpOBOI[I/ITCSI OILICHHUBAHHC pGSyJIbTaTOB nux JA€ATCIbHOCTH, HaHpI/IMep, KaKo0O¢C
HaWMEHBIIIEEC KOJWYECTBO 3aJaHUK KOHTPOJIBHOHW pPabOThl HEOOXOIMMO BBITIOJHHUTH, YTOOBI
paCC'-H/ITBIBaTB Ha nonyquI/Ie HOHO)KHTGHBHOﬁ OTMCTKMH.

OuneHka yCTHBIX OTBETOB

OnHoit U3 BaXXHBIX (POPM OI[CHUBAHUS PE3YyIHTATOB OOYUYCHHUS 110 MATEMATHKE SIBIISIOTCS
YCTHBIE OTBETHI OOywaromuxcs. OHU MOTYT HOCHTH JIOKQJIbHBIN, MAacCOBBIH (YCTHBIM OmpoOC,
MPOBEJCHUIO KOTOPOIO IOCBAIIEH, BO3MOXHO, LIENbI YPOK WJIM €ro 4acTb), MOCTOSHHBIN
XapakTep, Korja Ha KaXKJI0M YPOKe HECKOIbKO 00yUYarOIIUXCs OTBEYAIOT YCTHO HAa TEOPETUUCCKUE
BOTIPOCHI: OMIPOCHI IO TEPMHUHOJIOTUH U (HOPMYIIMPOBKAM OTPECIICHHs, JOKA3aTEIIbCTBAM TEOPEM,
PEIICHUIO 3a/1a4.

[Ipu olleHWBaHWUU YCTHBIX OTBETOB OOYYAFOIIMXCS IEIECO00Pa3HO OPHEHTUPOBATHCS HA
CIIEYIOIINE PEKOMEHIAINH.

HpI/I BBICTABJICHUU OTMCTKHN y‘II/ITI)IBaIOTCﬂ BCC Tp€60BaHI/I$I K OTBCTy.

Omeem oyeHusaemcs OmMMemKou «y, eciu oOyuaroruics:
- MOJHOCTBIO PACKPBUI COJAEpNKAaHUE MaTepHayia B o0beMe, MPEeIyCMOTPEHHOM IMPOTpaMMON U
y4eOHUKOM;

- M3JI0KWI MaTepHall TPaMOTHBIM SI3BIKOM B OIPENICICHHON JIOTHYECKOW MOCIEA0BATEIHLHOCTH,
TOYHO, ©0e3 OmHUOOK UCHOJBb3yd MAaTEeMAaTUYECKYl0 TEPMHUHOJIOTHIO W  CUMBOJIHKY;
- IPAaBUJIBHO BBITTOJIHUII PUCYHKH, YEPTEKH, TPAPUKH, HEOOXOIUMBIE [ H3II0KEHUS TEOPHH HITH
peLieHHs 3aJauu;
- TPOACMOHCTPUPOBA YMEHHUE HWJUTIOCTPUPOBATH TEOPETUUYCCKUE IOJIOKEHUS KOHKPETHBIMU
npuMepaMu, NPUMEHSTh HMX TMPU BBIIOJIHEHUU MPAKTUYECKOTO 3afaHus (€cld Takoe
MIPETYCMOTPEHO);

- TPOAEMOHCTPUPOBANl  YCBOCHHME paHee M3yYEHHBIX  COMYTCTBYIOIIUX  BOIMPOCOB,
c(hOPpMUPOBAHHOCTh M YCTOMYHMBOCTH MCIOJIb30BAHHBIX TPU OTBETE YMEHUNW W HAaBBIKOB;
- OTBEYAN CaMOCTOSTENbHO, 0€3 HABOAAIIMX  BOIMPOCOB  yUYUTENs, JEMOHCTPUPYS
C(OPMHPOBAHHOCTh ~ MOHOJIOTHUECKOW pe4d W  TOJHOE  BIAJCHHUE  COJEPKAHHEM.
Bo3moxxHbl 1-2 HETOYHOCTH MPH OCBEUICHHH BTOPOCTETEHHBIX BOMPOCOB WM HEAOYETOB B
pelIeHnH 3a1a4 (€ciiv TaKue MPelyCMOTPEHbI), KOTOPBIE YUEHHUK JIETKO MCIPABUII IO 3aMEYaHUIO
YUUTEIS.

Omeem oyenusaemcss Ommemroul «4», ecim o0yJarouuiics:

- pacKpbUT cojiep)KaHuWe MaTepuaiia B o0beMe, MPEeayCMOTPEHHOM IpOTrpaMMOit
U y4eOHUKOM;

- U3JIOKWI ~Marepuaid TpPaMOTHBIM S3bIKOM B ONPEJIEICHHOM  JIOTMYECKOM
MOCIIEIOBATEIIbHOCTH;

- BBITIOJIHWJI PUCYHKHU, YEPTEXH, TpadhUKH, HEOOXOAUMBIC I U3T0KEHUS TEOPHUH
WJIU pELLEeHUs 3a/1a4u;

- MPOJIEMOHCTPUPOBATT YMEHHUE WILTIOCTPUPOBATh TEOPETHUECCKUE TOJOKEHUS
KOHKPETHBIMHU TTPUMEPAMH, PUMEHSTh X MPU PEIICHNHU 33/1a4 (€CIIH TaKue MPEeTyCMOTPEHBI);

- MPOJIEMOHCTPUPOBAJI YCBOEHUE paHEE M3YUEHHBIX COMYTCTBYIOIIUX BOIIPOCOB,
c(OPMUPOBAHHOCTh U YCTOMYMBOCTH MCIOJIB30BAHHBIX MPU OTBETE YMEHHH U HABBIKOB; HO MPHU
JTOM:

- JIOMYCTHJI  HEOONbIINE HETOYHOCTH B  (POPMYITUPOBKE MATEeMATHUECKUX
YTBEPK/ICHHUM, HE MCKa3UBILIME MaTeMaTHYEeCKOTO COJEp)KaHMs OTBETa, HCIPABJICHHBIE IO
3aMEYaHUIO YUUTEIIS;

- JOITYCTHII OIMUOKK WK OoJiee 2 HETOUYHOCTEH MPHU OCBEUICHUH BTOPOCTEMEHHBIX
BOIIPOCOB/HEIOYETOB B PEIICHUU 3aja4 (€Clid TaKhe MPEeIyCMOTPEHBI), KOTOPhIE YUCHHK JIETKO



HCITPpaBUJII 1o 3aMCYaHUIO YUUTCIIA.

Ommemxka «3» 3a omeem cmasumcs 6 creoyIouux CYYAsX:
- HEMOJIHO WJIM HEeIOCIIe0BaTeIbHO PACKPbUl COAEp)KAaHHWE MaTepuana, HO I0Ka3aHO olluee
NIOHMMAHHUE BONPOCA U IPOJEMOHCTPUPOBAHbl YMEHHS, JOCTaTOYHbIE JUIS JaJbHEWUIIEro
YCBOCHHUS IIPOrPaMMHOTO MaTepuania;
- JIEMOHCTPUPOBAI 3aTPyJHEHHUS WM JIOMYCKal OIIMOKM B ONPEACICHUU TMOHATUH U
WCIIOJBb30BAHUM MAaTE€MaTH4YEeCKOM TEPMHUHOJOTMH, CHMBOJIMKE, 4YEpTEKax, BbIKIAJAKaX,
UCIIPaBJICHHbBIE rociie HECKOJIBKUX HaBOJALIUX BOIIPOCOB YUUTEINS;
- HE CIpPaBUWICSA C IPUMEHEHHMEM TEOPUU IIPU PEIIECHUU 3a4ad, HO BBIIOJHUI 33JaHUS
0053aTEILHOTO YpPOBHS CJIOXHOCTH IO JIAHHOW TeMe (eciau Takue MpeayCMOTPEHBI).

Ommemxa «2» 3a omeem cmagumcsi 8 cneoyouux CYYasx:
- HE PacKpbLI OCHOBHOE coJiep>kaHue yueOHOro MaTepuana,
- 00HAPYXHJT He3HAHHE WM HETIOHMMAaHue 00yJaromuMcs O0IbIIeH M Hanboiee BaXKHOM 4acTH
yueOHOT0 MaTepuana;

- JIOMYCTUJ OIIMOKKA B OINPEACIICHUH TOHSATUH, MPU MCIOJIb30BAHUM MaTeMaTUYECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YepTekKaxX UM rpadukax, B BBIKIAJKaX, KOTOpPbIE HE HCIPABICHbI
ocJIe HECKOJIBKHX HaBOJISAIINX BOITPOCOB YUUTEIIS;
- OOHapyXKWJI HE3HAHUE M HETIOHUMAaHUE M3y4yaeMOro MarepHualia WM He CMOT OTBETHUTh HH Ha
OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB 0 U3y4aeMOMY MaTepHaly.

OuneHka nucbMeHHbIX padoT

[Ipu cocraBieHun cojiepKaHusi MUCHBbMEHHBIX PA0OT, B YACTHOCTH TEMATHUYECKUX
KOHTPOJIbHBIX Pa0O0T, HEOOXOAUMO cOOMIOAaTh HMPUHUUI TU(D(HEPESHIUPYEMOCTH MO YPOBHIM
MOJTOTOBKH: BaKHO BKIIIOYaTh B pabOTy 3aJaHusi, OTHOCANIMECS K 0a30BOMY YpPOBHIO
MOJATOTOBKH, BBITIONHEHHE KOTOPBIX O0s3aTeNbHO ISl BCeX OOyYalomMXcs, W 3a/laHus
MOBBIIICHHBIX YPOBHEHW, KOTOpPBIE [AlOT BO3MOXHOCTh PEATH30BaThCA  OOyJarOIIMMCH,
MPOSIBIISIONIUM K MaTEMATUKE HHTEPEC U CITOCOOHOCTH.

MapkupoBka 3aqaHuUi TIO YPOBHSIM CIEHUATBLHBIMU O0003HAUYEHHSIMHU CHadalla B XOJe
dbopMUpOBaHUS yYMEHHUH, a 3aTEM U B KOHTPOJHHOW paboTe OpHUEHTHPYeT O0ydaronuxcs Ha
JIOCTH>KCHHUE OTMPEIETICHHOTO Pe3ysibTaTra, MOMOTaeT IUIAHUPOBATh YYEHHWE U KOHTPOJIUPOBATH
BBITIOJTHEHHE PabOTHI.

Kpome Toro, mpu coOCTaBIE€HHHM TEMAaTHYECKUX KOHTPOJBHBIX padOT M TEKYIIUX
MIPOBEPOUYHBIX PabOT BaKHO OPUEHTUPOBATHCS HA MPHUHIIMI MOJTHOTHI MPOBEPKH TUIAHUPYEMBIX
pe3yapTaToB. YacTh TEMaTHYECKUX DPE3YJbTATOB MPOBEPSETCS OTACIbHBIMU, HEOOIBIIMMH IO
dbopMaTy MpoBEPOUHBIMH pabOTaMHU.

B koHIle wu3ydeHUS KaxJAOW TEMbI MOXKET OBITh MPEAYCMOTPEHO MPOBEIACHUE
KOHTPOJIBHOM paboThI, HA KOTOPYIO OTBOJIUTCS 1 YpOK.

[Ipu sTOM, ecnu Tema HeOOMBINAS U HA €€ M3YYCHHE JacTcs He Oojiee OAHOM ydeOHOM
HEJEJIN, TO KOHTPOJb JOCTUKEHUSI COOTBETCTBYIOIIUX 3TOM TE€ME IJIAHUPYEMBIX pPEe3yJIbTaTOB
MO>XHO TIEPEHECTH ¥ BKJIIOUYHUTH B KOHTPOJIbHYIO pabOTy MO CIEAYIOIEeH TeMe WIH JKe
OTPAaHUYHUTECS MPOBEICHUEM HEOOBIION MPOBEPOUHOI paboThl B TeueHue 20—25 MUHYT ypoKa.
[Tpu 5TOM M 0OydJaroITHECs, U YUUTEIh JTODKHBI TIOJYYUTh OOPATHYIO CBSI3h O JIOCTHKEHUU WU
HE JOCTUKEHUU TEMATUUECKUX MJIAHUPYEMBIX Pe3yJIbTaTOB.

[Ipu omieHKe pe3ynbTaTa BHIMOTHEHUSI KOHTPOJIBLHON WIIH MPOBEPOUHOM PabOTHI B IIEPBYIO
ouepe/lb yCTaHABIMBACTCS HATMYKE WIIM OTCYTCTBHE Y 00ydaromierocs 6a30Boil MaTeMaTHUECKON
MOATOTOBKH, TMOATOMY TaK Ba)XHO OTHEIHHO OIICHUTH BBHITIOJHEHHE WM COOTBETCTBYIOIIHUX
3aJJaHuH.

Kak mnpaBuio, OHM KOMIIOHYIOTCS B TEPBYK 4YacTh KOHTPOJBHOW pPabOTHI.
[Tone3HO TpPUIEPKUBATHCSA CIEAYIOMIETO IMOAXOAAa K HAYKCICHHWIO OallJIOB 3a BBIMOJTHEHHE
3aJaHuu:



- 32 BEpPHOE BBHITIOJHEHUE KaXKIOTO 3aJaHus TMepBOW dYacTh oOydaromeMycs
Hauucasgercs 1 6ami;

- 32 BBIIOJIHCHHWE 3aJaHUS BTOPOM YACTH HAYHCIAIOTCS 2 Oaia, eClid JIaHo
BEPHOE PEIICHUE U MTPUBEICHO 00OCHOBAHUE;

— 1 Oamr, eciaw JIOTMKa pEIICHUS BEpHA, HO JONYIICHA OJHA BBIYMCIUTCIbHAS
omuOKa  WIM  TPEICTABICHHOC  OOOCHOBAaHME  HE  MOXKET  CUMTAThCA  IOJHBIM.

[Ipu HEOOXOMMOCTH KPUTEPHUH MOTYT OBITH JI€TaJTU3UPOBAHBI, UTO MO3BOJIUT 00JIee TOUHO
BBISIBUTH MTPOOEITBI, 3aTPyIHEHUST 00YYAIOMIUXCSl M KX IPUYUHBI, YTO, B CBOIO OYEPE/lb, TO3BOJIUT
CIUTAHUPOBATh KOPPEKTUPYIOIINE MTPOLEAYPHI.

BaxxHo Takxke MOMHHTB, YTO COJICPIKaHUE, CTPYKTYpa KOHTPOJIBHON pabOThl M KPUTEPUU
OLICHUBAHMSI €€ BBIIOJHEHUS JOJDKHBI OBbITh pa3paboTaHbl TakUM OOpa3oM, YTOOBI Yy
oOyJaromuxcsi ObLJIO MPaBO HA OIMIMOKY: JUISl TIOJNyYEHUs OTMETKU «3» HE 0053aTeNbHO BEPHO
BBITIOJTHUTH BCE 3aJjaHUs 0053aTeIbHOI0 YPOBHSI, aHATOTHYHO, JUIS MOy4YEHUsI OTMETKU «5» He
00s13aTeITLHO BBITIOJIHUTE BCE 3a/IaHUSI KOHTPOJIBHON pabOTHI

PexomMenayem crienyromine KpUTepuu Aiis epeBoa 0011eil CcyMMbl HAYMCIIEHHBIX 0alIOB
B OTMETKY 1O NATHOAIITLHOH IIKajIe:

— oOydaromuiicss He JOCTHT YAOBJIETBOPUTEIBHOTO (00s3aTENIBHOTO) YPOBHSA
MOATOTOBKU (OTMETKa «2»), eciu OH Habpan meHee 55% OammoB Yactu 1 (006s3aTesbHOTO
ypoBis);

- oOydJaromuiicss  JOCTUT  YJOBIETBOPUTEIBHOTO  (00A3aTENBHOT0)  YPOBHSA
MOJATOTOBKU (OTMETKa He HIbKe «3»), ecnu OoH HabOpan He menee 55% OamioB Yactu 1
(00s13aTENBHOTO YPOBHS);

— 00y4aromuiicss TOCTUT MOBBIIIEHHOTO YPOBHSI (OTMETKa HE HIDKE «4»), €Clii OH
HaOpas He MeHee 65% o01ero uyncia 6auIoB;

— 00ydJaronuics JOCTUT BBICOKOTO YPOBHS (OTMETKA «5»), €CIIM OH HaOpaJl HE MEHEe
85% obmiero uncia 6amioB.

OtmeTnMm, 4TO Mpeanaraemas IiKaua IepeBoja CyMMbl HAUHCICHHBIX OallIOB B OTMETKY
0 MATHOATFHOW MITKAJIe MOXKET OBITh CKOPPEKTUPOBAHA B KAXKJIOM OTJICIIBHOM ClTydae.

Ouenka TeCcTOBBIX 3aJaHUI

Tect MOXKET MCIONB30BATHCS IS MPOBEICHUS TEKYIIETO M TEMATHUYECKOTO KOHTPOJIS.
bonee nenecoobpazHO MCMOIB30BaTh TECTOBYIO (DOpMY TpH BBIABICHHUU CTEHEHH YCBOCHHS
TEOPETUIECKOT0 MaTeprajia M YMEHHS PeliaTh 3aIaHUs PEIPOTYKTUBHOTO XapaKTepa.

[Ipu ucnonb3oBaHUU TecTa Kak (OPMBI KOHTPOJS MOTYT OBITh PEKOMEHJIOBAHBI TE KE
KPUTEPHH IS TIEPEeBOIa CyMMBI 0a/UTOB B OTMETKY. OTHAKO MPH 3TOM CIIEAYET YIUTHIBATh, YTO B
3aBUCHMOCTH oT THIIA TECTOBBIX 3a/laHuH, BKITFOUEHHBIX B TeCT
KPpUTEpUH TIEpPEeBOJa CYMMBI OallIOB B OTMETKY MOTYT OBITh CKOPPEKTHPOBAHBHI.
Tax, mpu BBIMOTHEHUN TECTA, COCTOSIIIIETO TOIBKO U3 3aJJaHHi ¢ BELIOOPOM OJHOTO OTBETA (Cambie
MIPOCTHIC), HIYKHUE TIOPOTH MOT'YT OBITh YBEITUYCHBI:

— He meHee 70% — oTMeTKa «3»;
— He meHee 80% — oTMeTKa «4»;
— He MeHee 90% — oTMeTKa «5».

BeimonHsas  aHanu3  pe3ynabTaToB  IPOBEPOYHOM WM KOHTPOJBHOM  MPOLENYpHI,
HE3aBUCUMO OT (OpMBI ee MPOBEIeHUS, lieJIecoo0pa3Ho (PUKCHPOBATH HE TOJIBKO KOJIUYECTBO
BBITIOJTHCHHBIX 3a/IaHWH, HO W KakWe WMEHHO 3aJlaHus OBUIM BBITIOJHEHBI KaK KaXJIbIM
oOyJaromuMmcs, Tak U KiaccoM (Tpymrmoii) B nenoM. [IpuMeHeHue 1aHHOTO MOAX0/1a TMO3BOJISET
clenaTh OTMETKY OoJiee MHPOPMATUBHOW U 0OOCHOBAHHOM, BCETIa MOXKHO MPOAHAIU3UPOBATH,
U3 4Yero CKJIAJbpIBaeTCs OOMmMN Oaiil KakIoro oOydarolerocsi, Kakue 3aJaHus BBITOTHEHBI
MOJTHOCTHIO, @ KAKUE YaCTUYHO. TaKKe MPH JTAHHOM ITOXO0/Ie Peal3yeTCsl HEOThEMIIEMOE ITPaBO
KQXKI0r0 00yJaroIIerocs — «IpaBo Ha OMIHOKY».

B menom mo rpynme oOydarommxcs BBISBISIOTCSA oOO0mMe mpobensl, TpeOyromue
KOPPEKIHUU U JOMOIHUTEIBHON paOOTHI.
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