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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOIO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydyeHue  anrebpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3aliei JesTeIbHOCTHOTO IPUHIIKIIA 00y eHUS.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX coaep)KaTeIbHO-METOIUIECKUX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ A3TUM B TmporpaMMmy y4deOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS TOIH30BATHCA AITOPUTMAMU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOCHHS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJIsl PELIeHUs 3ajad MaTeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUISI TIOCTPOCHHUSI MaTeMaTHYeCKUX MOJEJEH, OINUCAaHUS MPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre cUMBOJBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIY MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMy IIaHy B 8-9 Kkjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha n3yuenmue yueOHOTO Kypca «Anredpa» otBoautcs 204 yacoB: B 8 kiacce
— 102 gaca (3 yaca B Hegento), B 9 knacce — 102 vaca (3 yaca B HEZIeIIO).



COAEPXAHUE OBYUYEHUA
8 KUIACC

Yucaa v BIYMCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 UWppalMOHATBHOM YHCIIE.
JlecsaTnaabie TPUOIMKEHUST HPPAITMOHATBHBIX yucen. CBolcTBa apuMEeTHIECKIX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cBorictBa. CTaHmapTHAs 3alUCh YUCIa.

AaredpanvyecKue BbIPAKEHUSA

KBampaTHbiii  TpE€XuieH, pas3loKEHHE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandeckux JapoOei.
PannonanbHbie BRIpaXKEHUS U MX MPEOOpa3OBaAHHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEprpeTalusi ypaBHEHUN C ABYMSI TIEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM TNIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonstue @ynkmuu. OOnaCTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1aHus PyHKITUH.

I'padpux ¢ynkummn. YUrtenwe cBoicTB GyHKkmu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMNOPLHMOHATBHBIE
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHUM.



9 KVIACC

Yucaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCEIl U KOOPAUHATHOU MPSAMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYMHBI, TOUHOCTh MpUOIKeHus. OKpyTJieHHe
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl perieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs TIEpEeMEHHBIMH M ero rpaduk. Pemienune cuctem nByx
JIMHENHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOW. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOMWCTBA.

YuciioBbIe NOCJIEI0BATEILHOCTH U IPOrPecCUM

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3aJlaHUE TIOCJIEI0BATEIIbBHOCTH

pPEKyppEeHTHOH (popMyIioif u GopMyIoi N-To diieHa.



Apudmernueckas u reoMerpudeckas mnporpeccur. DopMmynbl N-ro YieHA
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWMHBIA U SKCIIOHEHIMAJIBbHBIA POCT.
CnosxHbI€ IPOLIEHTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOydyenuss B 8 kiacce oOydaromuiics MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCIICHUN, U300pakaTh J1€WCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOIO KBAIPATHOTO KOPHS, HAXOAMTH
KBaJPAaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpKALIUMX KBAaApaTHbIE KOPHU, HCIOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3amucu OONBIIMX M MaJIbIX YUCEN C MOMOIIbIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AJredpanyeckue BbIpaKeHUs

[IpyMeHATE IOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATH
npeoOpa3oBaHus BIPAXKEHUH, COEPIKALUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BBINIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNreOpandyecKuMu ApoOsiMU.

PacknanpiBaTh KBapaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeoOpa3zoBaHUs BIPAXKEHHUM IS PEIICHUs Pa3IMYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewlats nMHENHBIE, KBaJIpaTHBIE YPaBHEHUS WU PALMOHAJbHBIE YpPaBHEHUS,
CBOJALLMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM yYPaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM TrpadUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT crloBecHOW (OPMYIMPOBKH 3amadnl K €€ anreOpandeckoi
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII PEe3yybTarT.



[IpuMEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpauYecKyr0 HWJUTIOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIMHA TIO0 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukiuu no e€ rpaduxy.

K xoHmy oOyueHuss B 9 kJiacce oOyYarolmMiiCs MOJIYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATBHBIE YHCIIA.

Breinmonuatre apudmeTudyeckre JEHUCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUA C
VppalHOHAIBHBIMH YHCIIaMH.

HaxoauTh 3HadeHUs CTENEHEW C MEIbIMH I[OKAa3aTeasIMU W KOPHEM,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JEUCTBUTEIbHBIE YHUCIA, BBINOIHATh MNPUKUIKY PE3yJIbTaTa
BBIUHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate nvMHENHBIE U KBaJApaTHbIE YpPaBHEHUWs, YPaBHEHMS, CBOJSIIMECS K
HUM, pOCTeNIIne TPOOHO-pallMOHATILHBIE YPaBHEHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemate TeKCTOBBIE 3amauyM aiareOpaMvyeckuM CIOcOOOM C  TTOMOIIBIO
COCTAaBJIEHUS YPABHEHUS WIIA CUCTEMBI JIByX YPABHEHUH C ABYMs ITIEPEMEHHBIMU.

IIpoBoaUTE IpOCTEUIINE UCCIIEAOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauUeCKUX MpeACTaBIeHU (yCTaHABIMBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM HMEET, TO CKOJBKO, U
npoyee).

Pemiate nuHelHBbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300paKaTh
pElLIEHHE HEPABEHCTB HA YHUCJIOBOM NPSIMOM, 3alMChIBATh PELICHHE C MOMOIIBIO
CUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbBl  HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pakaTh PEIICHUE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA ITPU PELICHUN PA3JIUYHBIX 3a7a4.
DyHKIUU
PacriosnaBaTh (yHKIHHM W3YYeHHBIX BHUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyioKeHUEe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHkuui Buma: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBCHMOCTH OT
3HAYCHUH K03()(DUITUCHTOB, ONIMCHIBATh CBOMCTBA (DYHKIIHH.

CrpouTh U HU300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
ONKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX IpaduKam.

Pacno3naBaTh KBajpaTUyHy0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacnio3HaBaTh apuQMETHUYECKYI0O M TE€OMETPUYECKYI0 TNPOrPECCHH MPHU
pa3HBIX criocoOax 3aJaHusl.

BBIMONHATS  BBIYMCIIEHHS] C  HCIOJb30BaHHEM (OpMya N-ro  4jieHa
apu(pMeTHnYeCcKo U reoMeTpUUYECKOM Mporpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHBI IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPAWHATHOU
MJIOCKOCTH.

PemaTte 3a7aun, CBS3aHHBIE C YHMCIOBBIMH IOCJIEIOBATEIILHOCTIMU, B TOM
quClie 33/1a4d U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJATOPa, HUPPOBBIX
TEXHOJIOTUH).



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA T[POI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbhl OCBOCHHS MPOTPaMMBbI y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IOPOSIBIEHUEM HHTEpEca K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUUCKOMN
MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHHUSIM POCCUHCKHUX
MAaTEMATUKOB U POCCUICKON MaTeMaTUYE€CKOM IIKOJIbI, K HCIIOJb30BAHUIO ITUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH TpaklaHWHA W peau3aiiu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMaTUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHMUS
pPa3IMUHBIX  CTPYKTYp, SBIEHHUM, MPOUEAYp TPAKIAHCKOrOo OOIIecTBa
(HammpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHHUIO STHYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUN HAyKH,
OCO3HAHHEM BaXXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTU€ B pEUICHUHU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaT€MaTUYECKOTO
o0pa3oBaHMs HAa MPOTSHKEHUU BCEH KU3HU JJISl YCIEITHON TpodeccuoHaIbHOM
NEATEeIbHOCTU U Pa3BUTHEM HEOOXOJIUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHAUBUYATbHON TPACKTOPUM OOpa30BaHUSI M KU3HEHHBIX
MJIAHOB C YYETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATHPHOMY U JCTETHYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aja4, PEUICHUM, pacCy IACHUU, YMEHUIO BUJICTh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMEl B [IEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI
U 0o01IecTBa, MOHUMAHUEM MaTEMAaTHYECKON HAyKH Kak C(epbl UeTOBEUYECKOM
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH U1 PA3BUTHUS LIMBUIIN3ALNHY,
OBJQJCHUEM SI3bIKOM MAaTE€MaTUKM W MATeMaTUYECKOM KyJIbTypoM Kak



CPEICTBOM  TIO3HAHUS MHUpPA, OBJAJACHHEM MPOCTCHININMH  HaBBIKAMHU
HCCIIEI0BATEIIbCKOU IEATeTLHOCTH;

6) duzuyeckoe BocnuTaHue, (POPMUPOBAHUE KYJILTYPbI 310POBbsl M
AMOILMOHAJILHOTO 0JIaronoyyms:

TOTOBHOCTBHIO TIPUMEHSTh MAaTEMAaTHUECKHE 3HAHHWS B MHTEPECAX CBOETO
3II0POBBS, BEICHHUS 3I0pOBOTO oOpa3a JKW3HUM (30POBOE THUTAHUE,
cOalaHCUPOBAHHBIA PEXKUM 3aHATUH W OTHbIXa, peryispHas du3ndeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBIKA pPEQIICKCUM, NMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOT0 JKe TpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHCHTallMeld Ha TMPUMCHCHHE MaTEMaTHYCCKUX 3HAHWUW IS PeIIeHUs
3a/1ay B 00JIACTH COXPAHHOCTU OKPY>KAIOIICH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB
U OILIEHKH WX BO3MOKHBIX MOCJEACTBUI JJIsl OKPYKAIOIIEH cpejibl, 0COZHAHUEM
TII00ATBHOTO XapaKTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PEIICHNUS;

8) apmanTamusi K W3MEHSOIIMMCS YCJIOBHUSIM COUMAJIBHOH U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHSM B YCIOBHUSX HEONPENEIEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO NESITeIbHOCTh, B TOM
9JUCJie YMEHHWE YUYWUThCS Y JAPYTHX JIOAeH, NpuoOpeTratb B COBMECTHOMN
JeSATETLHOCTH HOBBIC 3HAHWS, HABBIKA W KOMITETCHIIMH U3 OIIBITA APYTHX;

HEOOXOMUMOCTHIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBICHHUSIX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HABATh JE(MUIUTHI COOCTBEHHBIX 3HAHUN U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYaIMIO, BOCIIPUHUMATH
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIIHUIA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE PEIIeHUs U JEHCTBUA, HOPMYTUPOBATh M OLICHUBATH PUCKHU U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIC YHUBEPCAJIbHbIEC YUeOHbIE el CTBUA

Ba3oBble Jijornueckue 1eiicTBUA:

e BBISBIATH u XapaKkTepru30BaTh CYIIIECTBEHHbIC PU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUM, OTHOIIICHUN MEXy MOHSITHUSIMH,
dbopMynHpoBaTh OTIPENEIICHUS MOHSATHI, yCTaHAaBJINBATh

CYIIIECTBEHHBIN MpHU3HAK KiacCU(UKAIMKA, OCHOBAHUS i 0000IIEeHUS
Y CPABHEHUS, KPUTEPUH MPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATh H MPEoOPa30OBBIBATH CYXKIICHHUS:
YTBEpPJUTEIbHbICE U OTpPULATEIbHbIC, CAMHUYHbIC, YaCTHbIE U OOIIUE,
YCIIOBHBIE;

BBISIBJISIT ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3M U
MpOTUBOpEeUMsl B (PakTax, MaHHBIX, HAOJIIOACHUSAX WU YTBEPKIACHUSX,
npejiaraTb  KPUTEpUM Uil BBIABJICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPECUHH;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIFOUYEHHUH 110 AHAJIOTUU;
pazouparh 10Ka3aTelIbCTBA MaTEMaTUYECKUX YTBEPKIAECHUN (TIpsSIMbIe U

OT  MPOTUBHOIO),  MPOBOJUTH  CAMOCTOATEIIBHO  HECIIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTUYECKUX ¢bakToB, BBICTPaUBaTh
apryMeHTAIHIO, OPUBOJUTH  MPUMEPl U KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYXKIACHUS;
BBIOMpATh CIOCO0 pelieHrus y4eOHOM 3aJadyu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMpPATh HamOOJee MNOAXOAAMMN C y4ETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBare/LCKue 1eMCTBUA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJICAOBATEILCKHUN  WHCTPYMEHT
MMO3HaHUs, (GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIINE MPOTHBOPEUHE,
npo0iieMy, CaMOCTOSITEIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE,
dbopMHUpOBATH TUMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;
POBOJUTH TIO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  WCCICIOBAaHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHl MAaTeMaTHYECKOro OOBEKTa, 3aBHCUMOCTECH OOBEKTOB
MEXTy COOOM;

caMOCTOATENbHO  (popMynupoBaTh 0O0OOIIEHUST ¥  BBIBOABI  TIO
pe3ynbTaTaM TMPOBEAEHHOTO HAOIIOJICHUS, MCCICIOBAHUS, OICHUBAThH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IICHHUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECcCa, a TAaK)KE BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh WH(GOpPMAIINH, JAHHBIX,
HEOOXOIMMBIX JIJISl pEIICHMs 3a/1a4H;

BbIOMpaTh, aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeCTaBICHHUS;

BbIOMpaTh (popMy mpeAcTaBieHUss HHPOPMAIMK U HIUTIOCTPUPOBATH
pemiaeMble 3aJaud CXeMaMH, JuarpaMMaMy, MHOW Tpadukoil M ux
KOMOHWHAIIUSIMU,



OLICHHMBATh HaJA&KHOCTh MHPOPMAILIMU TIO KPUTEPHUSIM, TPEITOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIBHO.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXJIECHHUS B COOTBETCTBUHU C
YCIOBHSIMU W TIEISMHU OOIIEHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pCHHS B YCTHBIX M TIHMCBMCHHBIX TEKCTax, JaBaTh
MOSICHEHUSI IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYSHHBIN
pe3ynbTar;

B X0Ji¢ OOCYXJEeHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOMn
TEMBI, MPOOJIEMBI, PelIaeMoi 3a7a4r, BEICKa3bIBaTh WU, HAIICJICHHBIC
Ha TIOMCK PEIICHUS, COIOCTAaBISATh CBOM CYXICHHS C CYXKICHUSIMH
JIPYTUX YYaCTHUKOB JHMAJIOTa, OOHApYXUBAaTh Pa3IMuue U CXOJCTBO
NO3UIMNA, B KOppeKTHOU ¢dopme (hopmMyIupoBaTh pa3HOIIACHS, CBOU
BO3PAKEHUS;

MPEACTABIATh  PE3YJAbTAThl  pEIICHUS  3aJadd, dSKCIEPUMEHTAa,
UCCIIEOBAaHMs, TPOEKTa, CaMOCTOSITENbHO  BBIOMpaTh  (hopmar
BBICTYIJICHUS C Y4Y€TOM 3aj]ad TMpe3eHTallud U OCOOCHHOCTEU
ayJIuTOPHH;

MOHUMAaTh H  HUCIOJIB30BaTh  MPEUMYINECTBA  KOMAaHIHOH W
WHIUBUyAIbHOW pabOThl MPU PEUICHUH YYCOHBIX MaTeMaTHUYCCKHX
3ajay;

OpUHUMATh  1[eb  COBMECTHOW  JIEATENbHOCTH,  IUTAHHUPOBATH
OpraHU3allMi0 COBMECTHOW paboOThl, pacupenensTh BHABI padoT,
JIOTOBapUBATHCS, 00CYKAaTh MPOIECC U Pe3yJbTaT padoThl, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYyXKIeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbl W JPYTHE), BBIIOJHATH CBOIO YacCTh
paboThl ¥ KOOPJAWHUPOBATh CBOW JICHCTBUS C JPYTUMH YJICHAMH
KOMaH/Ibl, OIICHMBaTh KaueCTBO CBOEr0 BKJaJa B OOIIUI MPOIYKT IO
KpUTEPHAM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBIISITh IUIAH, AJITOPUTM pEIICHMs 3ajaud (Wid
€ro 4YacTh), BBIOMpaThb CHOCOO pelIeHUs € YYETOM HMEIOIIHUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.

CaMOKOHTpOJIL, AMOIUOHAJIBLHBbIN HHTE/LJIEKT:

BJIaJCTh crocodoaMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoHecca M
pe3yiibTaTta pCUICHUA MaTE€MaTHYECKOM 3aJa4u,



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU
3a1a4M, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSTENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHMBATh COOTBETCTBHE pe3yjbTaTa JACATEIbHOCTH IIOCTABICHHON
HeTM W YCIOBUSAM, OOBSICHATH NPUYUHBI JOCTIDKCHUS — HIIU
HEJOCTH)KCHHUS  IIeNIM, HaxOJuTh  OMMOKY, JaBaThb  OIICHKY
IpUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 8 kiacce oOyyarouIuiicsi MOJY4YUT CIEIyIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia v BIYMCICHUSA

Hcnonb30BaTh HaYaJIbHBIE IIPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
qyucel JJI8  CPaBHEHUs, OKPYIJIEHUS UM  BBIYMCIEHUH, M300pakaTh
JNEUCTBUTEIIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

[IpuMeHATh MOHATHE APUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHU, UCIIOJIb3Ys MTPU HEOOXOJUMOCTH KaIbKYJSITOP, BHINOIHIThH
npeoOpa3oBaHusl BBIPAXKEHUM, COJAEpKAIIMX KBaJAPAaTHbIE KOPHH, HCIOJB3YS
CBOMCTBA KOPHEW.

Hcnonb30Bath 3an1Mcy OOJIBIIMX U MAJIBIX YUCEN C TOMOILBIO AECATUUHBIX
npoOeii u crenenelt yucna 10.

AJire0panvecKue BbIPAKEHUA

IIprMeHATH IOHATHE CTENEHM C LENbIM II0Ka3aTeseM, BBIITOIHATD
npeoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTEIEHH C LEIbIM TTOKa3aTeJIeM.

BBINONHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PALIMOHATIBHBIX BHIPAKEHUIM
Ha OCHOBE IPaBUJI ICUCTBUI Ha/l MHOTOUYJICHAMH U aJIreOpanyecKUMH IpOOSIMHU.

PackitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[TpumensTh mpeoOpa3zoBaHUs BEIPAKEHUH JJI pEIICHUs Pa3InYHbIX 3aa4
13 MAaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAbHOU ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmars nuHeliHble, KBaApaTHBIE YPABHEHHS U PAllMOHAJIBHBIE YPABHEHUS,
CBOJSIILMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

IIpoBoauTE MpOCTEUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCII€ C MPUMEHEHUEM Ipa@uuecKux NpeacTaBieHui (yCTaHaBIIUBATh,
UMEET JIM YpaBHEHHWE WJIM CUCTEMA YPAaBHEHUM PELICHUS, €CIH HMEET, TO
CKOJIbKO, U MpoYee).

[TepexoauTs OT ciiOBeCHOU (POPMYTUPOBKH 3a7aud K €€ anreOpandecKoi
MOJENN C IIOMOLIBIO COCTAaBJICHHsS YPAaBHEHHs WM CUCTEMbl YPaBHEHUH,



MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJYyYEHHBIN
pe3yJbTar.

IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB Il CPAaBHEHMs, OLICHKH,
penaTh JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M UX CUCTEMBI, 1aBaTh
rpadUyecKy0 WIUTIOCTPAIIMI0 MHOXKECTBAa PEIICHH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[Tonnmath 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIE IOHATUS U SI3bIK (TEPMUHBL,
CUMBOJINYECKUE 0003HAUEHHUSI), ONPEICNIATh 3HaUeHUE (DPYHKLIMU [0 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIUU N0 €€ rpauKy.

Crtpouts rpaduku 31eMeHTapHbIX (PYHKIMA BUIA:

y = ki/x,y=x2,y=x3,y =|x|, y = VX, OIICHIBaTb CBOWCTBA YHCIOBOIA
dbyHkIMuU 110 €€ rpaduky.

K xoHuy oOydenus B 9 kiacce OOyyaroUIMiiCsl MOJYYUT CIEIYIOIINE
MIpEAMETHBIE PE3YJIBTATHI:

Yuciia u BBIYMCTICHUS

CpaBHHBATh U YIOPSIOYUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

BoimonuaTe apudmMeTnueckue AEHCTBHUS C palUMOHAIbHBIMU UHCIAMH,
coueras YCTHbIE M MHUCbMEHHBbIE TPHUEMBI, BBINOJHATH BBIYMCICHUS C
MPPALMOHATIBHBIMHU YHACIAMHU.

HaxomuTe 3HayeHusa cTeneHed C LENbIMM IOKA3aTEIsIMH M KOPHEW,
BBIYMCIIATH 3HAYECHHS YACIOBBIX BBIPAKEHHI.

OKpyTrasaTh JEUCTBUTENBHBIE YHCIIA, BBINOJIHATH NPUKUAKY PE3YJIbTATA
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUU.

YpaBHeHMs U HEPABECHCTBA

Pemate nuHEHBIE U KBaApaTHbIC YPaBHEHUS, YPABHEHMS, CBOAAIINECS K
HUM, NPOCTEUIINE TPOOHO-PAIMOHANIBHBIE YPABHEHHUS.

Pemars cuctemMbl IByX JIMHEMHBIX YPABHEHHUU C ABYMS NEPEMEHHBIMHM U
CUCTEMbI JBYX YypaBHEHHI, B KOTOpPbIX OJIHO YpaBHEHUE HE SBIIACTCS
JIMHEUHBIM.

Pemarp TekcTOBBIE 3ajaud anreOpanyecKuM CIIOCOOOM C TOMOIIBIO
COCTABJICHMSI YpPaBHEHHsS WM CHUCTEMBl JBYX YPaBHEHUH C JBYMs
NEePEMEHHBIMH.

[IpoBoauTe mpocTenIve UCCIeI0BaHNs YPABHEHUN U CUCTEM YPaBHEHU,
B TOM YHUCJIE C IPUMEHEHUEM IpaUyecKux IMpeAcTaBiIeHUN (yCTaHaBIMBATh,
MMEET JIM YPAaBHEHUE WA CUCTEMA YPAaBHEHHMU PEIICHMS, €CIU HMEET, TO
CKOJIbKO, U MPOYEE).



Pemate nuHEiHBIC HEpaBEHCTBA, KBAJApPATHHIE HEPABEHCTBA, M300paxaTh
pEIICHNE HEPABEHCTB HA YMCIIOBOW MPAMOM, 3aMUCHIBATh PEIICHUE C ITOMOILBIO
CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHUE CHCTEMBI
HEPABCHCTB HAa YHUCJIOBOM TMPSIMOHM, 3allUChIBATh PEIIEHWE C MNOMOIIBIO
CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUUHA

Pacnio3naBaTh (yHKIMU H3y4eHHBIX BHJOB. [loKa3bIBaTh CXEMaTHYECKU

pacrooKeH!ue Ha KOOPIUHATHOM TNIOCKOCTH TpadukoB GyHKIuMi Buga: Y = KX,
y=kx+b,y=kix,y=ax2 +bx+c,y=x3,y=1X,y = |x|, B 3aBucEMOcTH OT
3HAYECHUN KOA(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouts 1 n300paxkaTh CXeMaTUYeCKU IpauKU KBAAPAaTUUHBIX (PYHKIIHM,
OINUCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (YHKIUI 1O UX rpadukam.

Pacno3naBaTe kBajpaThyHyro (QYHKIHMIO 10 (QopMylse, MNPUBOIUTH
MpUMEPBI KBAAPATUYHBIX (DYHKIMH U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

Yucii0BbIE NMOCIEA0BATEIBHOCTH M IIPOTPECCUH

Pacnio3naBaTh apuMeTHUECKYyI0 U TE€OMETPUUYECKYI0 IPOrpeccHuu IpU
pa3HBIX CrocoOax 3aJaHusl.

BBINONHATE BBIYMCIEHHUS C UCIHOJb30BaHMEM (QopMysn N-ro ujeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4jieHbl MOCJIENOBATEIPHOCTH TOYKAMHM HAa KOOpPJIWHATHOU
IUIOCKOCTH.

Pemate 3a1aum, CBSI3aHHBIE C YUCIOBBIMU MOCIIEIOBATENBHOCTIMH, B TOM
yyclie 3aJayd U3 pealbHOM >KM3HU (C HCIOJIb30BAHUEM KaJlbKYJSTOPA,
IU(POBBIX TEXHOJIOTHA).



TemaTnyeckoe IiIaHnpoBanue ajaredope 8 kiacc

No Bceero
HaunmenoBanue pa3nenos u Tem KonTposbabie

/1 JacoB
paboTsl
1 |PanmonanbHbIe TpoOU 1 UX CBOMCTBA 23 2
2 |KBaspaTHbIe KOpHU 19 1
3 |KBampatHble ypaBHEHHS 20 3
4 |HepaBeHcTBa 20 1
5 |Crenessb ¢ LeabIM mokasareiieM. DJIEMEHThI CTATUCTHKH. 11 1
6 |IToBTOpeHwme 9 1
Uroro: 102 9

TemaTH4yeckoe MIaHNPOBaHue MO ajiredpe B 9 kiiacce
No Bceero
HanmenoBanwue pa3eiioB U TeM KoHTpospHBIe

/11 JacoB
paboTsl
1 KBanpatuunas ¢pyHKIus o5 2
2 |YpaBHEHHS U CUCTEMBI ypaBHECHUHN 15 1
3 |YpaBHEHUS U HEPABEHCTBA C IByMsl IEPEMEHHBIMU 17 2
4 |ApudmeTndeckas U TEOMETPUIECKAs MPOTPECCUU 18 2
5 |DnemMeHTh KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH 17 1
6 |[ToBTOpeHme 10 1
Hroro 102 9




KanennapHo - TeMaTnyeckoe mianupoBanue ajireopa 8 kiaacc na 2023-2024 yuyeOublid
roj

Ne Tema Koauu. | laTa Hara
4yacoB | 1o no
IJIaHy | IUIAHYy
8A 8B

1 PanmronanbHbIC BBIpaKEHUS 1 1.09 04.09

2 PanroHabHbBIE BRIPDAKEHUS. 1 04.09 | 04.09

3 ParmonanbHbIe BEIpaKEHUS. . 1 06.09 | 06.09

4 OcHoBHOE cBOICTBO poOu. CokpalieHue 1podeit 1 08.09 | 11.09

5 OcHoBHOE CBOICTBO podu. CokparieHrue Apooei. 1 11.09 | 11.09

6 OcHOBHOE CBOMCTBO ipoOu. CokpalineHue IpoOet. 1 13.09 | 13.09

7 CrnosxeHue ¥ BRIMUTaHHUE APOOCiH ¢ OTMHAKOBBIMH 1 15.09 | 18.09
3HAMEHATEIISIMH.

8 CroxxeHue ¥ BBIUUTAHHUE IPOOEH ¢ OJIMHAKOBBIMHU 1 18.09 | 18.09
3HAMEHATEIISIMH.

9 BxoaHast KoHTpoJbHAs paboTa 1 20.09 | 20.09

10 CrnosxeHue ¥ BBIYUTaHUE APOOEH ¢ pasHbIMU 1 22.09 | 25.09
3HAMEHATEIISIMH.

11 CrnoxeHne 1 BBlYATaHUE APOOEi ¢ pa3HBIMH 1 25.09 | 25.09
3HaMEHATEJSIMH.

12 O6061mmenue o remMe «CyMMa U pa3HOCTh 1 27.09 |27.09
palMOHATIBHBIX JpoOeii»

13 YMmHo)kxeHue npoOeii. BosBenenue npobeil B creneHb 1 29.09 | 02.10

14 YMHoxeHue apobeii. BozBenenue npoleii B creneHb 1 02.10 | 02.10

15 Jenenue npoGeit 1 04.10 | 04.10

16 Jenenne npoGeit 1 06.10 | 09.10

17 ITpeoOpa3oBaHue palMOHAIBHBIX BBIPAXKEHUN 1 09.10 | 09.10

18 [IpeoOpa3zoBanne paroOHATBHBIX BEIPDAKCHUM. 1 11.10 | 11.10

19 ITpeoOpa3oBaHue pallMOHAILHBIX BHIPAKEHUH. . 1 13.10 | 16.10

20 [TpeoOpazoBaHre paIIMOHAIBHBIX BRIPAKEHUH. .. 1 16.10 | 16.10

21 Oynkuus y=k\x u ee rpadux 1 18.10 | 18.10

22 Oynkums y=k\x u ee rpadux 1 20.10 | 23.10

23 3auget Nol «[Ipou3BeieHHE U 9aCTHOE TPOOC» 1 23.10 | 23.10

24 PanmonannHbIE Yncia 1 25.10 | 25.10

25 WpparnmoHampHbIC YrcCiia 1 27.10 |08.11

26 KBanpatuunsie kKopHu. AprudpmMeTnaecKuit 1 08.11 |13.11
KBaJPaTHBIA KOPEHb

27 KBanpatuunsie kKopHu. AprudpmMeTnaecKuit 1 10.11 | 13.11
KBaJPaTHBIA KOPEHb

28 VpaBHeHue x° = a 1 13.11 | 15.11

29 Haxoxaenne npuOIMKeHHbBIX 3HAYSHUH KBAAPATHOTO 1 15.11 | 20.11
KOpHS

30 Dyukuus =", u e rpaduk. 1 17.11 | 20.11

31 ®yukuus =", u eé rpaduxk. 1 20.11 | 23.11

32  |KBamgpaTHbIif KOpEHb U3 IPOU3BEACHHUS, IPOOH, 1 22.11 27.11

CTETIeHU
33  |KBamgpaTHblif KOpEeHb U3 MPOU3BEACHHUS, IPOOH, 1 2411 27.11




CTCIICHH.

34  |[KBagpaTHbBIN KOpEHb U3 MPOU3BEACHHUS, 1POOH, 1 27.11 29.11
CTETICHH..
35  Bauem Ne2«CpoiicTBa apu(pMETHIECKOTO KBAAPATHOT'O 1 29.11 04.12
KOPHSD»
36 Brinecenne MHOKUTENS 3a 3HaK KOpHs. Buecenue 1 01.12 04.12
MHOXHTEJIS TT0JT 3HAK KOPHS
37  |BeiHeceHHe MHOXKHTEIS 3a 3HaK KOpHs. BHeceHune 1 04.12 06.12
MHOYHUTEJIS TI0/] 3HAK KOPHS
38  |IIpeoOpa3oBaHuE BBIPAKEHUMN, COCPIKAIIUX 1 06.12 11.12
KBaJJpaTHbIC KOPHH
39  |IIpeoOpa3oBaHuE BRIpAKEHUH, COACPKAIIUX 1 08.12 11.12
KBaJIpaTHbIC KOPHH
40  |IIpeoOpa3zoBaHue BRIPAXKCHHIA, COICPIKAIIIIX 1 11.12 13.12
KBaJIpaTHBIC KOPHH
41  |O606menue mo teme «IIpumMeHeHne CBOMCTB 1 13.12 18.12
Apru(METHUECKOTO KBaIPATHOTO KOPHSD»
42  |OmnpeneneHre KBaJpaTHOTO ypaBHEHUSI. 1 15.12 18.12
43 Henosnnble kBajipaTHbIE ypaBHEHUS 1 18.12 20.12
44 Henonuele kBajipaTHbIE YpaBHEHHS 1 20.12 25.12
45 dopmya KOpHEH KBaIPaTHOTO YpaBHEHUS 1 22.12 25.12
46 Popmya KOpHEH KBaIpaTHOIO ypaBHEHUSI. 1 25.12 27.12
47 dopMya KOpHEH KBaIPaTHOTO YPaBHEHUS.. 1 27.12 10.01
48 Penienne 3a1a4 ¢ NOMONIIBIO KBAIpaTHBIX YPAaBHEHUN 1 29.12 15.01
49 Pemenue 3a1a4 ¢ HOMOIIBIO KBAJIPATHBIX YPAaBHEHUI. 1 10.01 15.01
50 Teopema Buera 1 12.01 17.01
51 Teopema Buera 1 15.01 22.01
52 3auem Ne3«KBaznpaTHOoe ypaBHEHHE U €0 KOPHI 1 17.01 22.01
53 Pemenue 1poOHBIX pallMOHAIBHBIX YPaBHEHUH 1 19.01 24.01
54 Pemienne npoOHBIX palMoOHAIBHBIX YPABHEHHIA. 1 22.01 29.01
55- | Pemenue npoOHBIX parimOHAIBHBIX YPABHEHHIA. . 1 24.01 29.01
56 Pemenue 1poOHBIX pallMOHANIBHBIX YPABHEHUH. .. 1 26.01 31.01
57- Pemenue 3amay ¢ mMOMOIIBIO palliOHATBHBIX 1 29.01 05.02
ypaBHEHUN
58 Pemenue 3amay ¢ mMOMOIIBIO palliOHATBHBIX 1 31.01 05.02
YpaBHEHUM.
59- Pemenue 3amay ¢ mMOMOIIBIO palliOHATBHBIX 1 02.02 07.02
YPAaBHEHUH..
60 Pemenwne 3a/1a4 ¢ MOMOIIBIO PaIHOHATBHBIX 1 05.02 12.02
ypaBHeHui. Mcnionp3oBanue OaHka 3a1aHuit
MaTeMaTU4YeCKON IPaMOTHOCTH.
61 YpaBHEHMsI ¢ TapaMeTPOM 1 07.02 12.02
62 |Konrponbnas paboraNel«poOHo-pannoHaIbHbIE 1 09.02 14.02
YpPaBHEHHSI»
63 YuclioBble HEPABEHCTBA 1 12.02 19.02
64 UYwnciioBbie HEPABEHCTBA 1 14.02 19.02
65 CBoliCTBa YHUCIIOBBIX HEPABEHCTB 1 16.02 21.02
66 CBOICTBA YHCIIOBBIX HEPABCHCTB 1 19.02 26.02
67 Cro’xeHue M YMHOYKEHUE YNCIIOBBIX HEPABEHCTB 1 21.02 26.02




68 CrnoxeHne 1 YMHO)KEHUE YHCIIOBBIX HEPABEHCTB 1 23.02 28.02

69 [TorpentHocTh ¥ TOYHOCTH MPUOTMHKCHHS 1 26.02 04.03

70 Konrtpomnbnas padora No2 «HepaBeHcTBay 1 28.02 04.03

71 [lepeceuenrie u 00bEIMHEHNE MHOKECTB. YNCIIOBBIE 1 01.03 06.03
POMEIKYTKH

72 [lepeceuenne u 00beMHEHNE MHOXKECTB. UKCIOBBIE 1 04.03 11.038
IPOMEIKYTKH.

73 Penienne HepaBeHCTB C OTHOM MEPEMEHHON 1 06.03 11.03

74  |Pemenue HepaBEHCTB C OJTHOM MMEPEMEHHOM. 1 11.03 13.03

75- |Pemenue HEpPaBEHCTB C OJTHOM MEPEMEHHOIA. . 1 13.03 18.03

76 |Pemenue HepaBEHCTB C OJHOM MMEPEMEHHOM. . . 1 14.03 18.03

77 Pemenue cucteM HEpaBEHCTB € OJIHOW MEPEMEHHOMN 1 18.03 20.03

78 Pemenue cucreM HEpaBEHCTB € OJTHOM EPEMEHHOM. 1 20.03 01.04

79 Pemenue cucteM HEpaBEHCTB € OAHOW NMEPEMEHHOM. . 1 22.03 01.04

80 |Pemenue cuctem HEpaBEHCTB C OJJHON EPEMEHHOM. 1 01.04 03.04

81 3akpernieHue U3y4eHHOro Marepuania 1 03.04 08.04

82  |3auem Ned«HepaBeHCTBa ¢ OJTHOM TIEPEMEHHOM U UX 1 05.04 08.04

CHCTEMBI»

83 OmnpeneneHne CTENICHH C TEJIBIM OTPHUIATSILHBIM 1 08.04 10.04
nokazaresieM

84 OnpeneneHre CTENEHHU C 1EeJIbIM OTPULIATEIbHBIM 1 10.04 15.04
MIOKa3aTeJIeM.

85 CBOIICTBa CTENEHU C LIEJIBIM NTOKa3aTelleM 1 12.04 15.04

86 CBolicTBa CTENEHH C IEIBIM ITOKA3aTEIEM. 1 15.04 17.04

87 CraHgapTHBIN BUJ Yncia 1 17.04 22.04

88 CTaHIapTHBIN BT YHCIIA. 1 19.04 22.04

89 Konrtponsnas padora Ne 3 «CremneHs ¢ LelbIM 1 22.04 24.04
TIOKa3aTeJIeM»

90 COop ¥ TPYIIUPOBKA CTATUCTUICCKHUX JAHHBIX 1 24.04 29.04

91 COop ¥ rpynnupoBKa CTATUCTUYECKHUX JaHHBIX. 1 26.04 29.04

92 HarnsgHoe mpencraBieHne CTaTHCTHIECKOM 1 03.05 06.05
uHpopMaLuu

93 |HarmsimHoe mpeicTaBiIeHHe CTaTUCTHYECKON 1 06.05 06.05

uHpOpMaLIUK.

94 PanmonansHbIE TpOOH 1 08.05 08.05

95 PannonansHbie TpoOu. 1 10.05 13.05

96 KBanpaTHble KOpHU U KBaJpaTHbIE YpaBHEHUS 1 13.05 13.05

97 KBanpaTHble KOpHU 1 KBaJpaTHBIC YpaBHEHUSI. 1 15.05 15.05

98- | Pemrenue 3a7a4 ¢ TOMOIIBIO COCTABIIEHUS KBa- 1 17.05 20.05
paTHBIX YpPaBHEHUI

99 Pemenue 3amad ¢ IOMOIIBIO COCTABIECHUS KBag- 1 17.05 20.05
paTHBIX YpaBHEHUI.

100 | MToroBas KOHTpOJIbHAs paboTa 1 20.05 22.05

101 | HepaBencrtBa 1 22.05 24.05

102 | O6obuIeHre N3yYEeHHOTO MaTepraa 1 24.05 24.05

KanennapHo - TemaTuyeckoe mJiaHupoBanue ajareopa 9 kiaacc Ha 2023-2024 yqeoHblii
rog

\ HanmeHoBaHMe pa3aeioB U TeM \ Koiny. \ JaTa npoBeaeHust




4acoB 9A 9b 9B

1 DYHKIUA: OnpeiesieHrue, CoCco0bl 3a1aHusl. 1 1.09 1.09 01.09

2 Ob6nacte omnpeneneHus u o0nacTs 3HaueHu | 1 04.09 04.09 01.09
hyHKIHH.

3 CaoiicTBa HyHKIIUMN. 1 06.09 06.09 04.09

4 CpoiictBa ¢pynkuuii y =kx + b. 1 08.09 08.09 08.09

5 Bxoanast koHTpoJIbHAs padorTa. 1 11.09 11.09 08.09

6 CaoiicTBa dyHKImi y = k/x . 1 13.09 13.09 11.09

7 CpoiictBa GyHKIUN y = k/X . 1 15.09 15.09 15.09

8 KBagpaTHbIi TpEX4JIEH U €ro KOPHH. 1 18.09 18.09 15.09

9 Brienenue kBajpara ABy4ieHa. 1 20.09 20.09 18.09

10 | Pa3noxeHue KBaJpaTHOTO TPEXWICHA HA 1 22.09 22.09 22.09
MHOHTEJIH.

11 | Pa3noxeHue KBaJipaTHOTO TPEXWICHA Ha 1 25.09 25.09 22.09
MHOXHTEJIH.

12 | Pa3znoxeHue KBaipaTHOTO TPEXWICHA Ha 1 27.09 27.09 25.09
MHOXHTEJIH.

13 | Pa3noxeHue KBaJipaTHOTO TPEXWICHA Ha 1 29.09 29.09 29.09
MHOHTEJIH.

14 | OGo0uenue no reme «DyHKIHUS. 1 02.10 02.10 29.09
KBagparHslil TpeXuieHy.

15 | Konrpouannas padora Ne 1 «CBoiicTBa 1 04.10 04.10 02.10
¢pynkuun. KBaapaTHbiid Tpex4ieH».

16 | Pabota Hax ommbOKamu 1 06.10 06.10 06.10

17 | dynxius y= ax?, eé rpaduk ¥ CBOHCTBA. 1 09.10 09.10 06.10

18 | IMocTpoenwue Gosiee CIIOKHBIX TPa(QHUKOB. 1 11.10 11.10 09.10

19 | I'paduku GpyHKIMIA y = ax? + N, 1 13.10 13.10 13.10

20 | I'paduxu dpynximii y = a(x-m)2. 1 16.10 16.10 13.10

21 | ITocTpoenue rpaduka KBaApaTUIHON 1 18.10 18.10 16.10
GyHKIMH.

22 | [Toctpoenwue rpaduka KBaaApaTHIHON 1 20.10 20.10 20.10
byHKIIMU

23 | ®ynknous y = X" 1 23.10 23.10 20.10

24 | 3auer Ne 1 «KBaaparnuHasi yHKOMs. 1 25.10 25.10 23.10

25 | Kopens nm —oii cTerneHu. 1 27.10 27.10 27.10

26 | Ob6obmaronmii ypok mo reme «CTeneHHast 1 08.11 08.11 27.10
¢byukus. Kopens 1 — ctenenmny.

27 | Pabora Hax OmIMOKaAMHU. 1 10.11 10.11 10.11

28 | llemoe ypaBHEHHE U €T0 KOPHHU. 1 13.11 13.11 10.11

29 | Pemrenue ypaBHEHHH ITyTeM pa3iioxkeHus ero | 1 15.11 15.11 13.11
Ha MHOYKHUTEIIH.

30 | Pemrenue ypaBHEHMI ITyTeM pasioxeHus ero | 1 17.11 17.11 17.11
Ha MHOYKUTEIIH.

31 | Pemenue ypaBHeHUI TyTeM BBeACHUS HOBOM | 1 20.11 20.11 17.11
IIEPEMEHHOM.

32 | Pemenue OMKBaapaTHBIX YpaBHEHUH. 1 22.11 22.11 20.11

33 | JIpoOGHBIC pallMOHAIBHBIE YPABHECHHS. 1 24.11 24.11 24.11

34 | Pemenue npoOHBIX parmOHAIBHBIX 1 27.11 27.11 24.11

YPaBHEHHUH.




35 | Pemenue ypaBHEHMI pa3TUIHON CII0)KHOCTH. 29.11 29.11 27.11

36 | Pemenue HepaBEHCTB BTOPOW CTETICHHM C 01.12 01.12 01.12
OJIHOM IIEPEMEHHO.

37 | Pemenue HepaBEHCTB BTOPOU CTETICHHM C 04.12 04.12 01.12
OJIHOM IIEPEMEHHOM.

38 | Pemenue HepaBeHCTB METOJIOM HHTEPBAJIOB. 06.12 06.12 04.12

39 | Pemenue HepaBEHCTB METOJIOM MHTEPBAJIOB. 08.12 08.12 08.12

40 | Pa3nuuHbIe OIXOABI K U3YYEHUIO 11.12 11.12 08.12
HEPaBEHCTB.

41 | 3ayerNe 2 «YpaBHeHUs] U HEPABEHCTBA € 13.12 13.12 11.12
O/THOM MepeMeHHO0ID).

42 | Pabora Ha ommOKaMu. 15.12 15.12 15.12

43 | YpaBHEHUS C ABYMS IEPEMEHHBIMH U €r0 18.12 18.12 15.12
rpauk.

44 | Tloctpoenue rpaduKOB ypaBHEHUIA. 20.12 20.12 18.12

45 | I'padmyeckuii criocod perieHUs: CUCTEM 22.12 22.12 22.12
YpPaBHEHU.

46 | Pemenue cucteM ypaBHEHHI BTOPOI 25.12 25.12 22.12
CTETICHH.

47 | Pemienue cucteM ypaBHEHHI BTOPOI 27.12 27.12 25.12
CTETICHH.

48 | Pemenue 3a/1a4 ¢ IOMOIIBIO CHCTEM 29.12 29.12 29.12
YpPaBHEHUI BTOPOW CTEMEHMU.

49 | Pemrenue 3aga4 ¢ HOMOIIBIO CUCTEM 10.01 10.01 12.01
YpPaBHEHUI BTOPOW CTETIEHHU.

50 | Pemenue 3amay ¢ MOMOIIBIO CUCTEM 12.01 12.01 12.01
YpPaBHEHUI BTOPOW CTENECHMU.

51 | HepaBeHcTBa ¢ 1ByMs MepeMEHHBIMHU. 15.01 15.01 15.01

52 | HepaBeHCTBa ¢ IBYMS IEPEMEHHBIMHU. 17.01 17.01 19.01

53 | Cuctembl HEpaBEHCTB C JIBYMS 19.01 19.01 19.01
IepEMEHHBIMH.

54 | CuctemMbl HEPAaBEHCTB C IBYMS 22.01 22.01 22.01
IEPEMEHHBIMH.

55 | Cuctembl HEpPaBEHCTB C JBYMS 24.01 24.01 26.01
NIEPEMEHHBIMH.

56 | 3aver Ne3 «YpaBHeHUs M HEPABEHCTBA C 26.01 26.01 26.01
ABYMSI NepeMeHHbIMU»

57 | Pabota Hax ommbOKkamu. 29.01 29.01 29.01

58 | [locnemoBaTenbHOCTH. 31.01 31.01 02.02

59 | Onpenenenue apuMeTUIECKOM 02.02 02.02 02.02
MIPOTPECCHH.

60 | ®opmyna n-ro uieHa apuMeTHIecKon 05.02 05.02 05.02
MIPOTPECCUH.

61 | ®opmyna n-ro uieHa apuGMeTHIECKOM 07.02 07.02 09.02
MIPOTPECCHH.

62 | ®opmyIia CyMMBI IEPBBIX N YWICHOB 09.02 09.02 09.02
apruMETHIECKON TTPOTPECCUH

63 | Pemenue 3a1au Ha npuMeHEeHUE (HOPMYIIBL. 12.02 12.02 12.02

64 | Pemenue 3a/1a4 Ha IpUMEHEHUE (HOPMYIIBL. 14.02 14.02 16.02




65 | 3auer Ne 4 «Apupmernyeckas 1 16.02 16.02 16.02
MPOrpeccus»

66 | Pabora Hag ommOKamu. 1 19.02 19.02 19.02

67 | OnpezaeneHne reoMmeTpuIecKon mporpeccuu. | 1 21.02 21.02 23.02

68 | ®opmyna n-ro WwieHa reoMeTPHUIECCKOM 1 23.02 23.02 23.02
MIPOTPECCHUHU.

69 | Pemenue 3amauy. 1 26.02 26.02 16.02

70 | ®opmyna CyMMBI TIEPBBIX N YJICHOB 1 28.02 28.02 01.03
Te€OMETPHYUECKON MTPOTPECCUH.

71 | ®opmyiia CyMMBI IEPBBIX N YJICHOB 1 01.03 01.03 01.03
Te€OMETPHYUCCKOM MTPOTPECCUU.

72 | Pemenue 3anau. 1 04.03 04.03 04.03

73 | Pemenue 3amay. 1 06.03 06.03 11.03

74 | KonrpoabHasi padora Ne 2 1 11.03 11.03 15.03
«['eomeTpuyeckast mporpeccus»

75 | PaGora Hax ommOkaMu. 1 13.03 13.03 15.03

76 | I[Ipumepbl KOMOMHATOPHBIX 33124 1 14.03 14.03 18.03

77 | Pemenue 3amauy. 1 18.03 18.03 22.03

78 | CriocoObI mepebopa pu YMHOKCHHH 1 20.03 20.03 22.03

79 | Pemrenue 3agau. 1 22.03 22.03 01.04

80 | IlepecTaHoBKw. 1 01.04 01.04 05.04

81 | Pemenue 3anmau. 1 03.04 03.04 05.04

82 | Pemrenue 3agau. 1 05.04 05.04 08.04

83 | Pemenue 3anmau. 1 08.04 08.04 12.04

84 | Pasmemenus 1 10.04 10.04 12.04

85 | Pemrenue 3anmau. 1 12.04 12.04 15.04

86 | Coueranus. 1 15.04 15.04 19.04

87 | Pemrenue 3agau. 1 17.04 17.04 19.04

88 | OTHOCUTENbHAS YacTOTa CIYyJaitHOTO 1 19.04 19.04 22.04
COOBITHSL.

89 | BeposTHOCTH PAaBHOBO3MOXHBIX COOBITHH. 1 22.04 22.04 26.04

90 | Pemrenue 3agau. 1 24.04 24.04 26.04

91 | Pemrenue 3amauy. 1 26.04 26.04 29.04

92 | KonrpounHast pa6ora Ne 3 1 03.05 03.05 08.05
«J1eMEeHThI KOMOMHATOPUKH M TEOPHH
BEPOSATHOCTEI».

93 | Pabora Hax ommoOkamu. CTeTeHb ¢ 1 06.05 06.05 10.05
paIMoHaIbHBIM MTOKA3aTENEM.

94 | Yopomuienue Beipakenuii. CokpaiieHue 1 08.05 08.05 10.05
Tpo0Oei.

95 | HekoTopble mpUeMBI PEeLICHHS LENbIX 1 10.05 10.05 13.05
YPaBHEHUM.

96 | Criocob rpynmupoBKH. 1 13.05 13.05 13.05

97 | Hekotopsie mpueMbl peiieHus CUCTEM 1 15.05 15.05 15.05
YPaBHEHUH BTOPOU CTEIIEHU C ABYMsI
MIEpEMEHHBIMH.

98 | Pemenue HepaBEHCTB. 1 17.05 17.05 17.05

99 | UtoroBasi KOHTPOJIbHAas1 padora Ne 3. 1 17.05 17.05 17.05

100 | Ananu3 UTOTOBOM KOHTPOJBLHON PaOOTHI. 1 20.05 | 20.05 20.05




101

IIporpeccun.

22.05

22.05

24.05

102

OYHKIMH U UX rpaduku.

24.05

24.05

24.05




