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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
o0Opa3oBaHMs: OHAa 00ECTIeYUBAET U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK U TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HpOJIOJKEHUsT 00pa30BaHUs U B MIOBCEIHEBHOW KU3HU. Pa3BuTHe y oOyuarommxcs
HAYYHBIX TPEACTABICHUH O TIPOUCXOKICHUU M CYIIHOCTH ajre0panyecKux
abCcTpakIMii, cnoco0e OTpaKEHUsT MaTEMAaTUUYECKON HayKOM SBJICHHUI U MPOLIECCOB
B MpUPOJE U OOILIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAaHUS B HAyUYHOM
MO3HAHUM U B IPAKTUKE CIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIallTallii B COBPEMEHHOM ITM(PPOBOM
obmiectBe. M3ydenue anrebOpsl obOecriedynMBaeT pa3BUTHE YMEHHS HAOIIOaTh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEWUCTBUSL M BBIBOJHI,
dbopmynupoBath yTBepKAeHHs. OCBOEHUE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaroIIUXCs: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHJYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeanoyaraeT  3HAUYUTENbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIbHOCTH OOYYalOIIMXCs, IOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO MPUHIINIA 00yYeHHS.

B crpykrype mnporpammbl ydyeGHOro Kypca «Ausredpa» uisi OCHOBHOI'O
o61iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEPIKATEIbHO-METOIMYECKUE
muHuH: «Yucnaa v BEIYHCICHUSY, «ANreOpandeckne BhIPpAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colep:KaTelbHO-METOJUUYECKHX
JVMHUH pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
APYTUMH €ro JWHUSAMH. B Xozme wu3ydeHHs ydueOHOro Kypca oOOydarommMmcs
MPUXOJUTCS JOTHUECKH PACCYXKAaTh, UCIIOIB30BaTh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00yYarOIIUMUCS
OCHOB  YHUBEPCAaIbHOTO MaTemarnueckoro s3bika. ComepkaTeapbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «AmnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIA XapaKTep.

Conepxxanne nuHUM «Yucna W BBIYMCICHHUA» CIYXXHT OCHOBOM JUIs
TaTbHEHIIIET0 W3YYCHHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BAThCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHON
HU3HU. Pa3BUTHE MOHATHS O YMCIEe Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH WM HPPANHMOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAHeMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHArOLIUXCS
MaTEeMaTHYeCKOTo amnmnapara, HeoOXOJUMOTro JUIsl PeLIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPAKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001iero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYNIUPYETCs BOKPYT
palMOHAJIBHBIX BbIpaXEHUI. AnreOpa AEeMOHCTPUPYET 3HAUYEHUE MATEMATUKH KaK
A3bIKa JJIA TOCTPOCHHUSI MaTEMaTHYECKUX MOJIETEH, OINHUCAaHHUS MPOLECCOB U
ABJICHUM peanpbHOr0 Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOECHMS Kypca HUH(GOpPMATHKW, M OBJAJCHUE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrue cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TparUuecKoil JIMHUK HAIEJIEHO HA MOJy4YeHHe
OoOy4YarOIIMMHUCS 3HAHUK O (PYHKLIMSIX KaK BaKHEHIEH MaTEeMaTUYECKON MOJENH
JUIs ONMCAHUSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJE
u obOmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHUS UCTIONB30BATh PA3IMYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKa MATEMATHKHU —
CIIOBECHBIE, CUMBOJMYECKHE, TpadHuyueckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY ImaHy B 7-9 kiaccax u3ywaeTcsi ydeOHBIM Kypc
«Anredbpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielbl COAEP>KAHUS:
«Uucna u BBIUKCICHUS», «ANTreOpandecKkue BBIPAKEHUS», «YpaBHEHUA H
HEpaBEHCTBA», «DyHKIMWY.

Ha uzyuenne yueOHoro kypca «Anredpa» oroautca 306 dacoB: B 7 kiacce
— 102 gaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9
kimacce — 102 ygaca (3 yaca B HEZIeIHO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, MEPEX0i] OT OAHON (OPMBI 3aMUCU
npoberi k apyroi. IloHsATHE palMOHAIBLHOTO 4YHCIIA, 3allKiCh, CpPaBHEHUE,
YHOPSIOUMBAHUE  PAllMOHAIBHBIX 4ucel. ApupMeTudyeckue AeUCTBUS  C
palMOHAJIBbHBIMUA YKCIIaMU. Pelienne 3amad u3 peanbHON MPAKTUKU HA YacTH, Ha
Ipoow.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejelieHue, IpeoOpa3oBaHue
BBIpAXKEHHUI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4d HA
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON IIPAKTHKHU.

IIpuMeneHne TOPU3HAKOB  JCIMMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM 4HClIe TpsMas M oOparHas
IIPONIOPLIHOHAIBHOCTH.

Auredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCTIOBOE 3HAUECHUE BBIPAKECHUS C IIEPEMEHHOM. JlonmycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEITUYMHAMU B BUJIE
dbopmyibl. Berancnenus mo gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIpAXEHUS, TMpaBWiIa MNpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, TpaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaracéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl u MHOrouwaeHsl. CteneHp MHOrowieHa. CiokeHue, BBIYUTaHUE,
YMHOXXEHHE MHOIOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBI W KBaApar pasHocTH. PopMmyina pa3HOCTH KBajaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUSA U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHHS, MpaBuia MpeoOpa3oBaHUsA ypaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEH JIMHEUHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHeHUH. CoCTaBlIEHHE YpaBHEHUI 110
YCJIOBHIO 3a7a4M. Perenne TeKCTOBBIX 3a71a4 C IOMOILBI YPABHEHU.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMU U e€ro rpadguk. Cucrema aByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIEpeMEHHbIMU. PemieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.



DOyHKUNHA

KoopanHara Touky Ha npsiMoi. YucnoBsle MPOMEXYTKH. PaccTosiHue Mexay
JIBYMs TOYKAMU KOOPJAUHATHOM MPAMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJiMHATA
TOYKU Ha KOOPJAMHATHOM TuiocKocTH. [Ipumeps! rpadukoB, 3aJaHHBIX (HOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonsarue Qynknuu. ['padux
¢bynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'padpuueckoe pemieHre JMHEWHBIX YPaBHEHUH W CUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopeHb u3 umcina. [loHsTne 00 wuppanMoHAIHHOM YHCTE.
JlecsTuanble TPUOTMKEHUST HpPAITMOHAIBHBIX yucen. CBoWcTBa apuMEeTUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MTPEOOPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIBHBIE YUCIIA.

CreneHb C UENbIM MOKa3zaTeaeM U €€ cBoiicTBa. CTaHaapTHAs 3alKUCh YUCTIA.

AsredpanvyecKue BbIpaKeHUA

KBagpaTHplii  TpEXwieH, pa3loKEHHE KBaJpaTHOIO TPEXWIECHA Ha
MHO>KUTEJH.

Anrebpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckoil IpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHME, JEJICHHe anredpandeckux JapoOei.
PannonanbpHbIe BRIpaXKEHHS U X MTpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-paliOHaTbHBIE YPAaBHEHUSI.

I'paduueckas uHTEepnpeTanusi ypaBHEHUN C ABYMs MEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YyPAaBHEHHW C JBYMsS IepeMeHHbIMM. [Ipumepsl pemeHns cucrem
HEJIMHEHNHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 33/1au anreOpandyeckuM CrocoooMm.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTembl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUNHA

[Tonsitue @ynkmuu. OOnacTh OmpeneNeHus W MHOXECTBO 3HAUYCHUM
¢bynkuun. CiocoOsl 3a1anus QyHKITHH.



I'padpux dbysxkumn. Urenne cBoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIHA, OTPAKAIOIMINUX PEATLHBIE TPOIECCHI.

@DYHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI TPOIMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpaduku. OyHkunn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIIeHUE YPaBHEHUW U CUCTEM YPABHECHUMU.

9 KUIIACC

Yuciia ¥ BBIYUCTICHUA

PannonanbHble 4yKclia, UppalMOHAIbHBIE YHCIIA, KOHEUYHbIE U OECKOHEUYHbBIE
AecsiTuuHbIe ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHbIE YHCIIa
Kak OECKOHEYHbIEC JeCATUYHbIE IpoOH. B3auMMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHON MPSIMOM.

CpaBHEHHME [IECTBUTENIbHBIX YHCEN, AapU(PMETHUYECKUEe JEHUCTBUA C
JNENCTBUTENBHBIMU YUCIIAMHU.

Pasmeppl 0OBEKTOB OKpYXalOIIEro MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY>KarOIIEM MHUpE.

[IpubnnKEHHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyTrieHne
yucell. [Ipuknika u oueHkKa pe3yiabTaTtoB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIICHEW Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHUE ¢ JABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMU. Pemenne cucrem 1ByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7au aNreOpandeckium CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENMHBIX HEPABEHCTB C OJHOW mHepeMeHHOH. Peuienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
['padmyeckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUNHA

KBagpartnunas ¢ynkuusa, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAUMMETPHUH 1TAPAOOJIBI.



I'paduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , u ux
CBONCTBA.

YucaoBble MOC/Ie10BATEILHOCTH U MPOIrPecCHH

IloHATHE 4YHCIIOBOM ITOCIEAOBATENBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
peKkyppeHTHOM hopmyIioi u popMyoit #-ro uaeHa.

Apudmernueckass U reoMmerpuueckass mporpeccud. PopMmysibl #-ro ujeHa
apu(PMETUUYECKON 1 T€OMETPUUYECKON MPOTrPeCCHil, CYMMbI IEPBBIX # YJIEHOB.

N300paxkeHre 4wiIeHOB apu(PMETHUYECKOM W TeOMETPUYECKOW MpOorpeccHit
TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAJIbHBIM POCT.
CnoxHbIE IPOLIEHTBHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUU BCEH JKM3HM JUI YCHEIIHOM MpodeccHoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOH Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NMMPUMECHEHHE MATEMATUUECCKUX 3HAHUM I PEIICHUS 3a]a4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAaHUPOBAHUS IIOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TIOCJIEACTBUM ISl OKPYX AKOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MpHOOpEeTaTh B COBMECTHOMN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIIETECHIIUN U3 ONbITA JPYTHX;

HEOOXOMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OIICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBus:

e BBIABJIATH U XapaKTEPHU30BaTh CYNIECTBEHHBIC TIPU3HAKN MAaTEMaTHICCKIX
OOBEKTOB, TOHATUN, OTHOMIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TOHSATUW, YCTAHABIMBATH CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpeYMs. B (akTax, AAHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJI  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX MU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30uparh JI0Ka3aTelIbCcTBAa MATEMATUUECKUX YTBEPKIECHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh apryMEHTAllMI0, MPUBOAUTH
IpPUMEpPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 pemieHus y4uyeOHOU 3aaaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkye 1eMCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATECILCKHA MHCTPYMEHT ITO3HAHMS,
(GopMyaupOBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOPEUYHUE, MpOoOIEMY,
CaMOCTOATENFHO YCTAaHABIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

MPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY HECJIOKHbBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBAaHME IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy coO0M;

CaMOCTOSITeILHO (OPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJIEHUS, HCCIIEI0BaHus, OLEHUBATh JI0CTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/a4H;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH)OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEIACTABIICHHUS,

BBIOWpATh (GopMy TMpeACTaBICHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
pelraemMbie 3aJayd CXE€MaMHM, JuarpaMMaMH, WHOW Tpadukod U uxX
KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIMU TI0 KPHUTEPHUAM, MPEATIOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.



KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHS:

BOCIIpUHUMATh W  (HOPMYIUpPOBaTh CYXJICHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U TIENISIMH OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ 00CY>K/JIEHHUSI 3a]1aBaTh BOMPOCHKI MO CYILIECTBY O0CYX Ia€MON TEMBbI,
poOJIeMBbI, perIaeMoi 3aa4uu, BEICKa3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK
pEIIeHUs, COIMOCTAaBJIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JUajora, oOHapy>XMBaTh pa3jiv4ve U CXOJCTBO IO3UIIMH, B
KOpPpEKTHOU popmMe popMyIUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS,
NPEACTAaBIATh  PE3yJAbTaThl  pEIICHHUs  3aJaud,  HKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (opmat
BBICTYIUUICHHUS C YUETOM 3aJ1a4 MIPE3CHTAIIMU U OCOOCHHOCTEN ay IUTOPHUU;
MOHMMAaTh W  MCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIAHOM U
WHIUBUIYAIbHOW pabOThl TIPH pEHIeHUH YYeOHBIX MaTeMaTHYEeCKUX
3azay;

MPUHUMATH 11€]b COBMECTHOM NESITEIHLHOCTH, TUIAHUPOBATh OpPTraHU3aIUI0
COBMECTHOM pabOThl, pachpenensTh BUIbl padoT, JI0roBapuBaTHCH,
00CyXKIaTh IPOIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIPyNIoBbIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE€ IITYpPMbl W JPYTHE), BBINOJHITH CBOK 4YacTh
pabOThI M KOOPJUHUPOBATH CBOM JICUCTBUS C APYTHMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chopMyIMPOBAHHBIM YUYaCTHHUKAMH B3aUMOCHCTBHUSI.

PeryasiTuBHbIe yHUBepCcAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIAThH IUIaH, AITOPUTM PEIIEHUs 3a1adyul (MU ero
4acTh), BbIOMpaTh CIOCOO peleHus: ¢ YYETOM UMEIOIIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUaAHTHI pEIIeHUN C Y4€TOM HOBOW MH(MOpMAIUH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIBLHBIN NHTEJLJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MaTEMATUYECKOMN 3a/1a4H;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTIYT BO3HUKHYTh IIPU PEUICHUH
3a7a4i, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa AEATEIBHOCTH MOCTABICHHOM LIENIH
U YCIIOBUSIM, OOBACHATh MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUSI LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TONYYHUT CIIETYIOIIHE
IpeIMETHbIE PE3yJIbTAThI:

Yuciia ¥ BBIYUCTICHUSA

BrImontHSITh, coYeTass YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHE
JIEUCTBUS C PAIIMOHATLHBIMU YUCIIAMHU.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHSATHh pPazHOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHHS 3HAYCHHUH JAPOOHBIX BBIPAXKEHUH, COACpPIKAITUX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT 0AHOW (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITIOHALHBIE YHCIIA.

OKpyrisTh yucia.

BbITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHUM
YHCJIOBBIX BBIpQKCHHH. BBIMOTHATE JEUCTBUS CO CTENEHSMH C HATypajlbHBIMH
MOKa3aTeIISIMH.

[IpumeHsATh  TpPU3HAKK  JETUMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
HaTypajIbHBIX YHUCEIL.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3aJaud, CBS3aHHBIC C OTHOIICHHEM
BEIIMYMH, MPOTOPIIMOHAITBHOCTRIO BEJIMYWH, TPOIEHTAMHU, HWHTEPIPETUPOBATH
pE3yNbTaThl peUIeHus 3a7a4 C y4€TOM OTpaHMYEHHUMN, CBS3aHHBIX CO CBOWCTBAMH
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKue BbIPpaKeHUA

Hcnonp30BaTh anreOpandecKkyt0 TEPMUHOJOTHIO W CUMBOJIMKY, TIPUMECHSTH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHMM TpPHU 3aJaHHBIX 3HAYCHUSX
MIePEMEHHBIX.

BeimonHSITh  mpeoOpa3oBaHUS  IEJOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BbITIONIHATS YMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOrodjieHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXHTENS, TPYNIUPOBKH CIIAaraeMbIX,
npuMeHeHHUs1 GOpMYJT COKPAIIEHHOTO YMHOKEHUS.



[IpumensaTs npeodpa3oBaHusi MHOTOWICHOB JIJIsl PENICHHS PA3INYHBIX 3a7a4
U3 MaTeMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEHW C HATypajJbHBIMH IOKa3aTeNAMH IS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeiHble ypaBHEHUS C OJHON MEPEeMEHHOW, NMPUMEHss MpaBuia
nepexoja OT UCXOJHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsiTh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpadudecKkre METOIbI IPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBISAIOMIMUXCA PEIICHUEM JHMHEHUHOIro
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK IJTWHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHMHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
qucIiie rpa@uIecKu.

CocTaBnsiTh M peliaTh JWHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUN 1O YCJIOBHUIO 3a/ladyd, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4eHHBbIN PEe3yJIbTaT.

DyHKUNHA

N300paxkath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, HHTEPBaJIbl, 3aMKCHIBATh YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MNOMOIIbIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BPEMS, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOHMMOCTD,
MIPOU3BOAUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre QyHKIIMHM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUS W aHalu3a UHGOpMaIuH,
M3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 IPAPHUKOB peagbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kuacce oOydYarOHIMICS TOJNYYHUT CIETYIOIIHNE
MpEeMETHbIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonb30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUHN, n300paxaTh J1eWCTBUTEIbHbIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.



[IpumensaTy moHATHE apuUPMETUYECKOTO KBAJIPaTHOTO KOPHS, HAXOJHTH
KBaJIpaTHbIE€ KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KAJIbKYJATOP, BBITOJHSITH
npeoOpa3oBaHusl BBIPAXKEHUM, COACP)KAIIMX KBaJApPaTHbIE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucyu OOJIBIIMX M MaJIbIX YUCENT C MOMOIIBIO JTE€CITHYHBIX
npoOeii u creneneit yucia 10.

AJire0panyvecKue BbIPaKeHUs!

[IpyMeHATh, TMOHSTHE CTENEHH C 1EJIbIM [OKa3aTelieM, BBIOIHATh
peoOpa30BaHus BHIPAXKECHUH, COZEPKAIUX CTETICHH C IETBIM ITOKAa3aTEIeM.

BbITIONIHATH TOKJECTBEHHBIE MPeoOpa3oBaHUs PalMOHATBHBIX BBIPAKECHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUIECHAMH U aJIreOpanyecKUMM ApOOsMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensaTs mpeodpa3oBaHus BRIPAKECHHUM I PEIICHUS PA3TUYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEeaTbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHeiHbIE, KBaJpaTHbIE YpaBHEHUS W pallMOHAJbHBIC YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiirue uccaeaoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM 4YHCJI€ ¢ IPUMEHEHUEM TpauiyecKuX MpeCTaBIeHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHCTEMa YpAaBHEHUU pEIIEHMs, €CJIU UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anredpandeckoit
MOJIEIA C TIOMOILIBIO COCTaBJIE€HUS YpPAaBHEHUS WJIM CHCTEMbl ypaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OICHKH,
pemiarh JMHEWHbIE HEPaBEHCTBA C OJIHOM MEPEeMEHHOW W WX CHCTEMbI, JaBaTh
rpauuecKy0 WUTIOCTPALMIO MHOXKECTBA PpEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUCHMS), OMPEACNATh 3HaueHHE (PYHKIMU TO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x, y=x2,y=x3,y = |x|, y = VX, OIHCBIBaTh CBOMCTBA UHCIOBO
byHKmn 10 €€ rpaduKy.

K xoHmy oOyuenuss B 9 kjacce oOydyaromuiicsi MOJMYYUT CIEAYIOIIHUE
MPEAMETHBIE PE3YIbTATHI:

Yucnaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAIMOHAJIbHBIC U UPPAllMOHATILHBIE YHCIIA.



Bremmonuate  apudmeTHUecKHe JSHCTBHS C  PAllMOHAIBHBIMH  YHCIIAMH,
coyeTras yYCTHbIE H THMCbMEHHBICE TNPUEMBI, BBINOJHATh BBIYUCICHUSA C
HMppalrOHATbHBIMUA YHCIIAMU.

Haxomute 3HaueHHMss CTENEHEW C LEeNbIMU [OKa3aTeas MU W KOPHEW,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUIM.

OKpyriiaTh JE€UCTBUTEIBHBIC YHCJA, BBINOJHATh MPUKUIKY pe3ysibTaTa
BBIYMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHBIE W KBaJpaTHBIE yPAaBHCHUS, YPABHEHUS, CBOISIINECS K
HUM, TIPOCTEHIINE APOOHO-pAIIMOHATBHBIC YPABHEHHUSI.

Pemate cuctembl ABYX JMHEHHBIX YpPaBHEHUM C JIBYMsA INEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHECUHBIM.

Pemarpb TeKCTOBBIC 3aadyM aIreOpaMvYecKUM CIIOCOOOM C  ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHUH C IByMsI IIEPEMECHHBIMH.

IIpoBoauTh MpoCTENUIINE UCCIIEA0BAHNS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paUUeCcKuX MpeJCTaBICHUN (yCTaHABINBATh, UMEET
JI1 YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHS, €CIIU HUMEET, TO CKOJbKO, U
nmpouee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)KaTh
pEIICHUE HEPABCHCTB HA YUCIOBOW NPSIMOM, 3alMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATh PENIEHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MTPU PEIIEHUH PA3JIUYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIIMM H3ydeHHBIX BUJIOB. [loka3piBaTh CXEeMaTHYECKU

PacCIONOKEHUE Ha KOOPJIMHATHOU MIOCKOCTU rpadukoB GyHKIUN BUaa: y = kx, y
=k +b y=ki y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBuCHMOCTH OT
3Ha4YeHUHN KOA()PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKH TpaPUKU KBaIpPATHUUHBIX (DYHKIIHM,
OIKCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKITHH 10 MX TpaduKaM.

Pacrio3HaBaTh KBaApaTHIHYIO (QYHKIHIO 1O (HOPMYJIE, TPHUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peaTbHOMN KU3HU, (U3HKHU, TCOMETPHH.

YucsioBble NOCTEA0BATEIBHOCTH U MIPOTPecCUm

Pacrio3naBaTh apu(METHYECKYI0 W TEOMETPUYECKYIO TMPOTPECCUU TIpH
pa3HBIX CIocobax 3agaHusl.



BBIMOMHATE  BBIUMCICHHUS € HUCIOAb30BaHHEM (OpPMYJI Nn-TO  WICHa
apH(PMETHICCKON ¥ T€OMETPHUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YICHBI IOCIICIOBATEIPHOCTH TOYKAMHU Ha KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBSi3aHHBIE C YHCIOBBIMH IOCIIEIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYl M3 PeabHOM JKU3HM (C MCIOJIb30BAHUEM KaIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
TemaTtuueckoe MIAHUPOBAHUE COCTABIICHO C YYETOM paboueil mporpaMMbl BOCIIUTAHMUSL.

7 KIIACC
KoangecTBo uacoB e
Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOrPaAMMBbI ACKTPOHHbIE (1HGpOBLIC)
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
| Uucna 1 BEIYUCICHHUS. 25 bubmuoreka [JOK
Pammonansarie uncia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AJIreOpanveckue BLIpaKCHI 27 https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
3 Y PaBHEHNS U HEPABCHCTBA 20 https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
4 KOOPHHHaTLI " Fpa(bHKH. chHKI_U/H/I 24 httDSZ//m.CdSOO.I'LI/7f415b90
but6mmoreka [JOK
> ToTopenue u 0Godmennue 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102




8 KVIACC

Ne /it KoJsmnuecTBo yacos DJIeKTpOHHBIe (HU(POBHIe)
HaumeHoBaHue pa3ieioB U TeM NPOrpPaMMbl Bcero o0pa3oBaTejbHbIE pecypchl
Yucna u Beruncnenus. KBagpaTHsie KopHH 15 bubnunorexa [JOK
https://m.edsoo.ru/7f417af8
UYucna u Berurciaenus. CTeneHp ¢ LeIbIM oKa3aTelieM 7 bubnuorexa [IOK
https://m.edsoo.ru/7t417af8
Anrebpanueckue BoipaxkeHus. KBaapatHslii TpéxuieH 5 bubnumoreka [IOK
https://m.edsoo.ru/7t417af8
Anrebpanueckue BeIpakeHus. Anredpandeckas 1poob 15 bubnumoreka [IOK
https://m.edsoo.ru/7t417af8
YpaBHeHus U HeEpaBeHCTBA. KBagpaTHbIE ypaBHEHHS 15 bubmmorexa [JOK
https://m.edsoo.ru/7t417af8
VYpaBHeHus v HepaBeHCTBa. CHCTEMBI YPaBHEHHM 13 bubnuorexa [JOK
https://m.edsoo.ru/7t417af8
VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 12 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
Oynakuuu. OCHOBHBIE TTOHITHS 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
OyHkumu. YucnoBble QyHKIMN 9 bubnnorexa [JOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHME 1 0000IIICHIE 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
OBbIE
Ne i/ HaumeHoBaHMe pa3/iesioB M TeM MPOTPAMMBbI (wngponeie)
Bcero o0pa3oBaTe/bHbIE
pecypcsbl
1 Yucna v BerunciaeHus. J{eicTBUTEIbHBIE YK CIIa 9 bubmmorexa [JOK
) https://m.edsoo.ru/7f419d08
2 VYpaBHEHU 1 HEPABEHCTBA. Y PaBHEHUS C OJJHON MEPEMEHHOMN 14 bubmmorexa [JOK
p p 7P g P https://m.edsoo.ru/7f419d08
. Bubmorexa [JOK
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI YPaBHEHHM 14 hits://m.edsoo. ra/7#419d08
bubmnoreka [IOK
4 Hepagencrsa. QyHKIMH. 15 https://m.edsoo.ru/7f419d08
bubmnoreka IJOK
5 KBangparnunas pyskius. KBagpaTHeie HepaBeHCTBA. 17 hitps://m_edsoo.r/7£419d08
bu6mmoreka [JOK
6 YucnoBbIe TOCIEN0BATEILHOCTH 15 hitns://m_edsoo.ru/7£419d08
. bu6mmoreka [IOK
7 [ToBTOpEeHMEe, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUT 18 httos://m.edsoo /7641 9d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




INOYPOYHOE INIAHUPOBAHHUE

7 KIIACC
KonnyecTBo yacos
Ne i/m Tema ypoka
Bcero
1 [ToHsATHE paIMOHATBLHOTO YHCIIA 1
2 Apudmerndeckue IeHCTBHUA ¢ PAlUOHAIBHBIMUA YHCIAMU 1
3 Apudmernueckue 1eHCTBUS ¢ PalMOHAIBHBIMU YUCIAMU 1
4 ApudmeTrrdeckue 1eMCTBUS C PAlIMOHATLHBIMU YHCIIAMA 1
5 Apudmerndeckue 1UCTBUS C PAIMOHATLHBIMU YHCIIAMU |
6 ApudmeTndeckne IeHCTBUS C pallMOHATBHBIMU YHCIAMHU 1
7 CpaBHeHMe, ynopsA04MBaHUE PALMOHAIbHBIX YHCEI 1
8 CpaBHeHue, ynopsa04MBaHUE PAMOHATIbHBIX YHCEI 1
9 CpaBHeHMe, ynopsii04MBaHie pallMOHATIbHBIX YHCE 1
10 CreneHb ¢ HaTypalbHBIM IIOKa3aTeIEM 1
11 Crenens ¢ HaTypalbHBIM IIOKa3aTENIEM 1
12 CreneHb ¢ HaTypaJbHBIM IMOKA3aTEIIEM 1
13 CreneHb ¢ HaTypalbHBIM IIOKa3aTelIeM 1
14 CreneHb ¢ HaTypalbHBIM IIOKa3aTeIEM 1
15 Perienue OCHOBHBIX 3a/1a4 Ha APOOH, IPOLICHTHI U3 PEeaTbHOM MPAKTUKU 1
16 Pemenne oCHOBHBIX 3a/1a4 Ha APOOH, MPOIICHTHI U3 PEeaTbHON MPAKTUKH 1
17 Pemmenne oCHOBHBIX 3a/1a4 Ha JPOOU, IPOLEHTHI U3 PEAIbHOM MTPaKTHUKU 1
18 Pemienue OCHOBHBIX 3a/1a4 Ha APOOH, IPOIIEHTHI U3 PEATbHOM MPAKTUKH 1
19 [Tpu3Haky AeIMMOCTH, Pa3JIOKEHNS HA MHOYKUTENIN HATYPAJIbHBIX YHCEI 1
20 [TpusHaku AEIUMOCTH, PA3JIOKEHUS HA MHOYKUTEIIN HATYPAJIbHBIX YU CEI 1
21 Peanbnble 3aBucumMoctu. [Ipsimas u oOpaTHasi NpONOPIHMOHATBHOCTH 1




22 Peanbnble 3aBucuMoctu. [Ipsimas u oOpaTHasi MPOMOPIIMOHATBHOCTH 1

23 Peanbnble 3aBucuMocTu. [Ipsimas u oOpaTHasi NpONOPIIMOHATBHOCTH 1

24 Peanbnble 3aBucuMocTH. [Ipsimas u oOpaTHasi NpONOPIMOHATBHOCTH 1

oHTpoJbHas padora Ne 1 o Teme "PanmonanbpHble yncna
25 K 6ota Ne 1 "P " 1
26 BykBeHHBIE BBIpaKeHUS 1
epeMeHHbIe. JlomycTUMbIe 3HAUEeHHUsI TEPEMEHHBIX

27 I1 y 1

28 DopMyiibl 1

29 ®opMyiibl 1

30 [Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH, paCKpPHITHE CKOOOK U MpHUBEIeHNE TTOJOOHBIX |
caraeMbIx

31 IIpeoOpa3oBaHre OYKBEHHBIX BbIPa)KEHUH, paCKpPhITHE CKOOOK U MPHUBEIEHUE TTOJOOHBIX )
claraeMbIx

1 IIpeoOpa3oBanre OYKBEHHBIX BbIPa)KEHUH, paCKphITHE CKOOOK U MPHUBEIEHUE TTOJOOHBIX )
CJIaraeMbIX

13 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUH, PACKPBITHE CKOOOK U MPUBEACHUE MO00HBIX |
CJIaraeMbIX

34 CBoJiCTBa CTENEHU C HATYPaJIbHBIM [10KA3aTEIEM 1

35 CBoiicTBa CTENEHU C HATYPAJIbHBIM OKa3aTeIeM 1

36 CBoIiCcTBa CTETICHH C HATYPAJIbHBIM IMOKA3aTEIeM 1

37 MHorousneHbl 1

38 MHorouieHsl 1

39 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE MHOTOUYJICHOB 1

40 CrnoxeHue, BBIYMTaHUE, YMHOKEHUE MHOTOUJIEHOB 1

41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHNE MHOTOYICHOB 1

42 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE MHOTOUYJICHOB 1

43 @opMyJibl COKPAIIEHHOTO YMHOKEHUS 1




44

DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS

1
45 @opMyIIbI COKPAIIEHHOTO YMHOXKEHUS 1
46 DopMyJIbl COKPALEHHOTO YMHOXKEHUS 1
47 @opMyIIbI COKPAILIEHHOTO YMHOXKEHUS 1
48 Pa3noxeHnne MHOTOYWIEHOB HA MHOXKUTENH 1
49 Pa3noxenne MHOrOWIEHOB HA MHOKUTEIN 1
50 Pa3nojxeHne MHOTOUIEHOB HA MHOXHUTEIU 1
51 Pa3nosxeHne MHOrOUIEHOB HA MHOXKHUTEIN 1
52 KonTtponbhas padora Ne 2 mo teme "AnreOpanyeckue BoIpakeHUs" 1
53 VYpaBHeHuUe, IpaBuUiia IpeoOpa3oBaHUsl YpaBHEHUS, PABHOCHJILHOCTh YPaBHEHUN 1
54 JIuneliHOe ypaBHEHME C OJHOW NIEPEMEHHOM, PEIICHNE JTMHENHBIX YPaBHEHUN 1
55 JIuneliHoe ypaBHEHME C OJHOW IIEPEMEHHOM, PEILICHUE JTUHENHBIX YPaBHEHUN 1
56 JIuHeitHOE ypaBHEHUE C OJTHOM MEPEMEHHOM, pEeIICHUE JTUHEUHBIX YPaBHEHUI 1
57 Pemenne 3a1ay ¢ TOMOIIBIO0 ypaBHEHUN 1
58 Pemenue 3a1a4 ¢ moOMOLIbI0 ypaBHEHUI 1
59 Pemenue 3a1a4 ¢ IOMOIIBIO YpaBHEHUN 1
60 Pemenue 3a1a4d ¢ moMOIIbIO YpaBHEHUI 1
61 JluneiiHoe ypaBHEHHE C IBYyMs IEPEMEHHBIMU U €T0 rpauK 1
62 JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk 1
63 Cucrema 1ByX JUHEMHBIX YPABHEHUN C ABYMs [IEPEMEHHBIMU 1
64 CucrteMa IByX JUHEHUHBIX YPABHEHU C ABYMS MEPEMEHHBIMU 1
65 Cucrema IByX JINHEWHBIX YPAaBHEHH C IBYMs IIEPEMEHHBIMU 1
66 Cucrema IByX JTUHEHHBIX YPAaBHEHUH € ABYMs [IEPEMEHHBIMU 1
67 Pemenue cucreM ypaBHEHUN 1
68 Pemienue cucrem ypaBHEHUM 1




69

Pemenue cuctem ypaBHEHHI

1
70 Pemenne cucreM ypaBHEeHUI 1
71 Pemenue cuctem ypaBHEHHI 1
72 Konrponsnas padora Ne 3 o teme "JIuneiinsle ypaBHeHUS" 1
73 Koopaunara Touku Ha mpsiMoi 1
74 YuciioBble IPOMEKYTKH 1
75 YuciioBble IPOMEKYTKU 1
76 PaccrosHue Mexny 1ByMsl TOUKaMU KOOPJAUHATHOMN NPsMOM 1
77 Paccrostnue mex iy 1ByMs TOUKaMH KOOPJIMHATHOW MPSIMOU 1
78 [IpsamoyronbHas cucTeMa KOOPAUHAT HA TNIOCKOCTH 1
79 [IpsamoyronbHas cucTeMa KOOPAUHAT HA INIOCKOCTH 1
80 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMu 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMYyITaMHU 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIIaMu 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMH 1
84 Yrenue rpauKoB peabHbIX 3aBHCUMOCTEH 1
85 Urenne rpad)uKoB peabHbIX 3aBUCHUMOCTEHN 1
86 [Tonstue pynkunn 1
87 I'paduk pyHkunn 1
88 CaoiicTBa pyHKUIUI 1
89 CaoiicTBa QyHKITUT 1
90 Jluneitnast pyHkuus 1
91 JIuneitnast pyHkuus 1
92 [Toctpoenue rpaduka TUHEHHOW QYyHKIMU 1
93 [TocTpoenue rpaduka TUHEHHON QYHKIINN 1




94

Kontponbnas pabota Ne 4 mo reme "Koopaunats! u rpadpuku. OyHkimuu"

1
95 I'paduk pynkunu y =[x| 1
96 I'padux pynkuum y =[x| 1
97 HPOMEXYTOUYHAA ATTECTALUSA 1
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kilacca, 0000111eHne 3HaHui 1
99 [ToBTOpEHHE OCHOBHBIX MOHATHN U METOJOB Kypca 7 Kiacca, 00001meHrne 3HaHU i 1
100 [ToBTOpEHME OCHOBHBIX MOHATHI W METOJIOB Kypca 7 Kilacca, 0000IIeHrne 3HaHU T 1
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kilacca, 00001IeHne 3HaHu 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kilacca, 0000111eHne 3HaHu’ 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

102

8 KJIACC
Ne n/n Tema ypoxa KosnuyectBo 4Yacos
1 KBanpaTHbIii KOpEHb U3 YUCIIa 1
2 [MousiTHe 00 UPPAIIMOHAILHOM YHCIIE 1
3 JlecsTruHbIe TIPUOJIMKEHUS] HPPAIIMOHAIBHBIX YHUCEI 1
4 JlecsTruHbIe PUOIMKESHHUS] HPPAIIMOHAIBHBIX YHCEI 1
5 JleliCTBUTEIbHBIE YUCIIA 1
6 CpaBHEHME IEHCTBUTEIIBHBIX YNCET 1
7 CpaBHEHHE JICHCTBUTEIIBHBIX YHCEI 1
8 ApudmeTnueckuil KBaipaTHbI KOPEHb 1
9 VpaBHeHue Bujia X> = a 1
10 CaoiicTBa apu(pMETHUECKUX KBAJIPATHBIX KOPHEN 1
11 CaoiicTBa apu(METHUECKUX KBAJAPATHBIX KOPHEH 1
12 [Ipeobpa3oBaHue YHCIOBBIX BHIPAXKEHHH, COJICPIKANINX KBAAPATHBIC KOPHU 1
13 [Ipeo6pa3oBaHKe YKMCIIOBBIX BHIPAXKEHHH, COJIEPIKANINX KBAJAPATHBIE KOPHU 1
14 [Ipeobpa3oBaHre YHCIOBBIX BRIPAXKEHHH, COCPIKANINX KBAAPATHBIC KOPHU 1
15 [IpeoOpa3oBaHKe YUCIOBBIX BRIPAKEHHUH, COIEPIKAIINX KBAIPATHBIC KOPHU 1
16 CrerneHs ¢ IeNbIM MOKa3aTeseM 1




17

CrannaprtHas 3anuch yncia. Pa3mepsl 00bEKTOB OKpPY KaloLIero Mupa (0T 3JeMEHTapHBIX YacTHUI]
110 KOCMHYECKHX 00BEKTOB), JUIMTEILHOCTh TPOIIECCOB B OKPYIKAIOIIEM MHPE

1
18 CBOIICTBA CTEIEHH C IIEJIBIM [TOKA3aTeIEM 1
19 CBoOliCTBa CTEIEHH C LIEIBIM ITOKa3aTeJIEM 1
20 CBo¥icTBa CTEICHH C IIEJIbIM MOKa3aTeIeM 1
21 CBOMCTBA CTENICHH C IIEJIBIM TTOKa3aTeIeM 1
22 CBOWCTBA CTEIICHH C IEJIBIM TTOKa3aTeIeM 1
23 KBanpatHslii TpéxusieH 1
24 KBanpaTHbiii TpEXWIeH 1
25 PasnoxeHue KBaApaTHOro TpEXUaeHa Ha MHOKHUTEIN 1
26 PasnojxeHre KBaJpaTHOroO TPEXUieHa Ha MHOXKHTEIH 1
27 KonTponbhas pabota no temam "KBanparubie kopHu. Crenenu. Kpagpatsbliil TpexuieH" 1
28 Aunrebpanueckas poob 1
29 JlonycTrMble 3HAYCHUsI IEPEMEHHBIX, BXOSIINX B alireOpandecKue BhIpaKECHHsI 1
30 JlomycTrMbIe 3HAUCHUS] IEPEMEHHBIX, BXO/SIIIMX B aIreOpanyecKue BhIPAKEHHS 1
31 OCHOBHOE CBOMCTBO aJIreOpandecKoi 1poou 1
32 Coxkpartenue qpooei 1
33 Cokpamenue apooeii 1
34 Coxkparenue qpooei 1
35 CnosxeHre, BBIYUTaHHE, YMHOKEHHE U JICJICHUE aaredpandeckux apodei 1
36 CroxeHre, BBIUUTaHHE, YMHOXKEHHUE U JICJICHHE ajiredpandeckux apooeii 1
37 CroxeHue, BRIYMTaHHE, YMHOKEHHE U JICICHUE anreOpandeckux apodei 1
38 CrosxeHre, BBIYUTaHHE, YMHOXKEHHUE U JIeNICHHE aredpandeckux apooeii 1
39 I[IpeoGpa3oBaHKe BHIPAKEHHUI, COIEPKAIIMX AIreOpandecKue Jpoou 1
40 [IpeoOpa3oBaHKe BhIPAKCHHUI, COIEPIKAIINX alreOpandecKue Apoou 1
41 IIpeoGpa3oBaHme BEIPAKEHUH, COAEPIKAIINX Are0pandecKue Apoou 1
42 KonTponbsHas padora mo Teme "Asre0pandeckas apoos" 1
43 KBanpaTHoe ypaBHEeHHE 1
44 HenosHoe KBajipaTHOE ypaBHEHHE 1
45 HermoJsiHoe KBapaTHOE YpaBHEHHE 1
46 PopMyna KOpHEW KBaIPATHOIO YPaBHEHHUS 1
47 dopmyiia KOpHEN KBaJAPaTHOTO YpaBHEHUSI 1
48 dopmysia KOpHEH KBaJPaTHOIO YPAaBHEHUS 1




49 Teopema Buera 1
50 Teopema Buera 1
51 Periienue ypaBHEHHIA, CBOSAIINXCS K KBAIPATHBIM 1
52 Pelenye ypaBHEHMH, CBOIAIIUXCS K KBAIPATHBIM 1
53 [Ipocreiimue qpoOdHO-palliOHATIbHbIE YPAaBHEHUS 1
54 I[IpocTeiiiue ApoOHO-paMOHATIBHBIE YPABHEHHS 1
55 PelreHre TEKCTOBBIX 3aa4 ¢ OMOIIBIO KBaJPATHBIX YPAaBHEHUI 1
56 PelreHue TEKCTOBEIX 3a/a4 ¢ IOMOIIBIO KBAIPATHBIX YPaBHEHHIMA 1
57 KoHnTtposnbHas padota o Teme "KBanpaTHbie ypaBHEeHUS" 1
58 JIuHeiHOe ypaBHEHHUE C ABYMs IIEPEMEHHBIMH, €r0 rpaduK, MIPUMEPHI PEIIEHNS YPABHEHHI B 1
LEJIBIX YUCIIax
59 JluneiiHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMH, €r0 rpaduK, MIPUMEPHI PEIIECHNS YPABHEHHH B 1
LEJIBIX YUCIIax
60 JIuneiiHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMH, €r0 rpaduK, MIPUMEpPLI PEIIECHNS YPABHEHHH B 1
EJIBIX YUCIIax
61 Pemenue cuctem ABYX JJUHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU 1
62 PelieHre CHCTEM JIBYX JIMHEHHBIX YPABHEHHI C IBYMSI IEPEMCHHBIMHU 1
63 PelieHue CHCTEM JIBYX JIMHEHHBIX YPAaBHEHHH C IBYMS ITEPEMEHHBIMH 1
64 [IpuMepsl penieHus: CUCTEM HEIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU 1
65 [IprMepsl PEIICHUS CUCTEM HEIMHENHBIX YPABHEHHH C JIByMsl IEPEMEHHBIMH 1
66 I'padrueckas MHTEPIPETALMS YPABHEHHS C BYMSI IEPEMEHHBIMU M CHCTEM JIMHEMHBIX YPaBHEHUI 1
C IBYMsI TIEPEMEHHBIMU
67 I'padmueckas HHTEPIPETAIHMS YPABHEHHS C BYMsI IEPEMEHHBIMU M CHCTEM JIMHEHHBIX yPaBHCHUI 1
C IBYMsI IIEPEMEHHBIMU
68 Pelienye TEKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO CHCTEM YPaBHEHHI 1
69 PerreHre TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUH 1
70 Pelienre TEKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO CHCTEM YPaBHEHHI 1
71 YuciioBble HEPAaBEHCTBA U MX CBOWMCTBA 1
72 YucioBble HEPABCHCTBA U MX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0JIHOM IEPEMEHHON 1
74 JIuHelHbIe HEPABEHCTBA C OJJHOM IEPEMEHHOM U MX PEIICHUE 1
75 JIuHelHbIe HEPABEHCTBA C OJTHOM MIEPEMEHHOM U MX PEIICHUE 1
76 JInneliHple HEPABEHCTBA C OJTHOM NEPEMEHHON U UX PELICHUE 1




77

Cuctembl TMHEHHBIX HEPABEHCTB C OAHOM MEPEMEHHOMN U UX pelIeHUE

1
78 CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN M UX PEIICHUE 1
79 Cucrembl TMHEMHBIX HEPABEHCTB C OJAHOM MEPEMEHHON U X pellieHue 1
80 N300paxkeHne pelieHrs JMHEHHOTO HepaBeHCTBA U MX CUCTEM Ha YHCIOBOU MPsIMOU 1
81 N300paxeHue perieHns JMHEHHOT0 HEpaBEHCTBA U MX CUCTEM Ha YHMCJIOBOW MpsIMOU 1
82 KonTponbHas pabota o Temam "HepaBenctBa. CructemMbl ypaBHeHUR" 1
83 [MonsTre QyHKIUM 1
84 O6uacTh onpeeaeH s U MHOKECTBO 3HAYEHHH (YHKIIUH 1
85 Croco0bl 3a1aHus HYHKIHIA 1
86 'paduk hyHKIMH 1
87 CoiicTBa dyHKIMH, UX OTOOpakeHUe Ha rpaduke 1
88 YreHue U mocTpoeHue rpahukoB QyHKIMi 1
89 ITpumepsl rpadukoB HYHKIHH, OTPaKAIONIMX PeaTbHbIE MPOIECCHI 1
90 @OYHKIMH, ONHUCHIBAIOLINE NMPSMYIO M 00paTHYIO MPOMOPLHOHAIBHbIE 3aBUCUMOCTH, UX IpaduKu 1
91 ['unepbosna 1
92 T'unepbona 1
93 I'paduk QyHKIMH Y = X> 1
94 I'paduk GyHKIMH y = X> 1
95 OyHKIMK y =X2, y = X, y = VX, y = [X|; rpadudeckoe pernieHne ypaBHEHHN 1 CHCTEM YPaBHCHHH 1
96 Oyuknun y =x2, y = X3, y = VX, y = [X; rpaduueckoe penieHne ypaBHEHUH U CHCTEM YPaBHEHUI 1
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI M METOJIOB KypcoB 7 U 8 KilaccoB, 000011IeHNe 3HAHUIN 1
98 IToBTOpEHNE OCHOBHBIX MOHATHI M METOIOB KypcoB 7 U 8 Ki1accoB, 0000IIeHIEe 3HAHUIA 1
99 [ToBTOpEHNE OCHOBHBIX MOHITUH M METOJIOB KypcoB 7 U 8 KJIaCCOB, 00001IEHHE 3HAHUM 1
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI M METOJIOB KypcoB 7 U 8 KjlaccoB, 0600111eHNE 3HAaHUI 1
101 Hrorosas KOHTpOJIbHAst padoTa 1
102 IToBTOpEHNME OCHOBHBIX MOHATHHA U METOJOB KypcoB 7 U 8 Kj1accoB, 0000IICHHE 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102

9 KJIIACC
Ne i/ Tema ypoka KosmuecTBo yacos

Bcero




1. PanyonanpHble yncia, MppallMOHANIbHbIE YKCIIa, KOHEUHbIE M OECKOHEUHBIE JeCATUYHbIE Ipo0u 1
5 MHOecTBO JEHCTBUTENbHBIX YHCEN; AEHCTBUTENbHbIE YHCIa KaKk OECKOHEUHbIE AECATUYHbIE )
' apoou
3 B3auMHO 0JIHO3HaYHOE COOTBETCTBHE MEXKy MHOKECTBOM JICHCTBUTEIIBHBIX YACET U )
MHO>KECTBOM TOYEK KOOPAUHATHOU MPSMOMN
4. CpaBHeHue IEHCTBUTENBHBIX YUCEN, apupMeTHUYECKHUEe AEUCTBHS C ACHCTBUTEIBHBIMHI YUCIAMU 1
5. [TpuOmmxk€HHOE 3HAUEHUE BEIMUYMHBI, TOUHOCTh MPUOIMKEHUS 1
6. OxpyrieHnue yucesn 1
7. OkpyriaeHue yncen 1
8. IIpuknka v OLeHKa pe3yJIbTaTOB BEIYMCICHUN |
9. IIpukuaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUN 1
10. JIluneitHoe ypaBHeHue. Perenue ypaBHeHUH, CBOJIAIINUXCA K TUHEHHBIM 1
11. JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM |
12. KBanpatHoe ypaBHeHue. Pelienue ypaBHEHUM, CBOASIILIUXCS K KBaPATHBIM 1
13. KBanpatHoe ypaBHeHue. Pemienne ypaBHEHHM, CBOASIINXCS K KBaPATHBIM 1
14. bukBanpaTHble ypaBHEHUS |
15. bukBanpaTHble ypaBHEHUS 1
16. ITpumepsl pelieHns: ypaBHEHUN TPEThEN U YETBEPTOHN CTENIEHEN PA3JI0KEHUEM HA MHOXKUTEIN 1
17. IIpumeps! perieHns: ypaBHEHUM TPEThEN U YETBEPTON CTENEHEN Pa3l0KeHHEM Ha MHOKUTEIN 1
18. Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHUN 1
19. Pemenue 1poOHO-pallMOHATIBLHBIX YPaBHEHUH 1
20. Pemenne npo6HO-paliiOHAIbHBIX YpaBHEHUN 1
21. Pemenue 1poOHO-pallMOHATIBHBIX YPAaBHEHUN 1
22. Pemenne TekCTOBBIX 3a7a4 alNredpandeckum METOA0M 1
23. KonTpoabnast padora Nel no teme "YpaBHeHHs ¢ 0HOM NepeMeHHOI" 1




24, VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk 1
25. VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk 1
26. Cucrema IByX JIMHEWHBIX YPABHEHHUM C IBYMs IEPEMEHHBIMU U €€ pelleHue 1
27. CucremMa IByX JMHEHUHBIX YPABHEHHM C ABYMS IIEPEMEHHBIMU U €€ peIlICHHE 1
28. Cucrema IByX JTUHEHHBIX YpaBHEHH € ABYMsI IEPEMEHHBIMU U €€ pelleHue 1
29. Cucrema IByX JIMHEWHBIX YPABHEHHUH C IBYMs IEPEMEHHBIMU U €€ pelleHue 1
30. Pemenue cuctem IByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHHOE, a Pyroe — BTOPOU CTENEHU 1
31. Pemenne cucreM nByX ypaBHEHUM, OTHO U3 KOTOPBIX JIMHEWHOE, a APYrOo€ — BTOPOU CTEIIEHH 1
32. Pemenne cuctem 1ByX ypaBHEHHH, OJTHO U3 KOTOPBIX JUHEWHOE, a JPYro€ — BTOPOU CTENEHU 1
33. Pemenue cuctem IByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHHOE, a Pyroe — BTOPOU CTENEHU 1
34. I'padmueckas MHTEpIpETALIUS CUCTEMBI YPAaBHEHUH C IBYMS IEpEMEHHBIMU 1
35. Perenue TeKCTOBBIX 3ajay anredpandeckuM crocoooM 1
36. Pemennie TekCTOBBIX 3ajau aNredpandeckum crnocooom 1
37. KonTpoasnast padora Ne2 no teme "Cucrembl ypaBHeHmii" 1
38. YucnoBble HEPaBEHCTBA U UX CBOICTBA 1
39. UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
40. JIvHeliHbIe HEPaBEHCTBA C OJHON MEPEMEHHOMN U UX PEIICHUE 1
41. JIuHeliHbIE HEPABEHCTBA C OJHON IEPEMEHHOM U UX pELICHNE 1
42, JIvHeiiHbIe HEPaBEHCTBA C OJHON MEPEMEHHOM U UX PEIICHUE 1
43, Cucrembl TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHON U X peIIeHIE 1
44, Cucrembl TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHON U X PELIEHUE 1
45, CucTteMbl TMHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM U UX PEILICHHE 1
46. I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
47. I'paduxn pynkmmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
48. I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
49. I'paduxu pynxmmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1




50. I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
51. I'paduxu pynkomii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
5 KonTpoasnas padora Ne3 nmo teme "JIuHeiiHbIe HEPABEHCTBA, CUCTEMbI JIHHEHHBIX |
' HepaBeHCTB. ®yHKIUK"
53. KBanparuunas ¢pyHkuus, e€ rpaduk u cBoHCTBa 1
54. KBanpatuunas ¢pynkuus, e€ rpaguk 1 cBoiicTBa 1
55. KBanparuunas ¢pyHkuus, e€ rpaduk u cBoMCTBa 1
56. [Tapa6o:na, KOOpAMHATEI BEPILIUHBI TapaboJibl, 0Cb CUMMETPUHN HapadoIbl 1
57. [Tapa6omna, KoOpAUHATHI BEPUIMHBI Tapad0JIbl, 0Ch CAHMMETPHUH 1TapaboIIbI 1
38. [Tapa6ona, KOOpAMHATHI BEPILIUHBI TapaboJibl, 0OCb CUMMETPUHU HapaboIbl 1
59. [Tapa6omna, KoOpAUHATHI BEPIIMHBI TApadO0JIbl, 0OCh CAHMMETPHUH 1TapaboIIbI 1
60. [Tapa6ona, KOOpAMHATHI BEPIIUHBI TapaboJibl, 0OCb CUMMETPUHU TapadoIbl 1
61. [Tapa6omna, KoOpAUHATHI BEPIIMHBI Tapad0JIbl, 0OCh CAMMETPHUH TTapaboIIbI 1
62. KBazpaTHble HEPABEHCTBA U UX PELLEHUE 1
63. KBanpaTrHble HepaBEHCTBA U UX PELLICHUE 1
64. KBagpaTHble HEPABEHCTBA U UX PELICHUE 1
65. KBazpaTHble HEpaBEHCTBA U UX PELLECHUE 1
66. KBanpatHble HepaBeHCTBA U HX PEIICHHUE 1
67. I'padmueckas MHTEpIpETALIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IEpEMEHHBIMU 1
68. I'paduueckast MHTEpIIpETALsI HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYyMsI IEPEMEHHBIMU 1
69. KonTpoasnas padora Ne4 no teme "@yuknun. KBagparuoie HepaBencTBa' 1
70. IToHsATHE YMCIIOBOM NOCIIEIOBATENBHOCTH 1
71. 3agaHue OCIeI0BATEIbHOCTU PEKypPPEHTHON (hopMyson U (popMyIioif n-ro dieHa 1
72. ApudmeTrueckas U reOMETpUUYECKasi MPOrpeccuu 1
73. Apudmernueckast 1 reoMeTprUIecKas IpOTrpeccuu 1
74. ®opMyIibl N-ro yieHa apuMeTHUECKOl U TeOMETPUIECKON MPOrpecCHii, CyMMBI MEPBHIX N 1




YJICHOB

®opmyITel N-roO WieHa apuMETHIECKON U TEOMETPUIECKON MPOTPECCHiA, CyMMBI MEPBHIX N

75. 1
YJICHOB

26 ®opMyJbl N-ro WwieHa apu(pMeTUYeCcKo U TeOMETPUYECKOI MPOrpeccuii, CyMMBI TIEPBBIX N |
' 4JIEHOB

27 ®opMyJIbl N-ro WwieHa apu(pMeTUYeCKo U TeOMETPUYECKOI Mporpeccuii, CyMMbI TIEPBBIX N |
' 4JIEHOB

28 ®opMyITel N-ro WieHa apuMETHIECKON U TeOMETPUIECKON MPOTPECCHii, CyMMBI MEPBBIX N 1
' 4JICHOB

29 N300pakeHne 4ieHOB apu(hMETHUECKONW U TE€OMETPUIECKOM MPOrpeccHii TOUKaMu Ha 1
' KOOPJIMHATHOM TMJIOCKOCTH

80 N300paxeHne wieHOB apu(pMETUIECKON U TeOMETPUUYECKOI Mporpeccuii TOUKaMH Ha |
' KOOPJIMHATHOM IJIOCKOCTH

81. JIMHEeWHBIN ¥ SKCTIOHEHITUATIbHBIA POCT 1

82. Cno>xHble MTPOLICHTHI 1

83. CnoxxHble MPOLIEHTHI 1

84. KonTpoasHas padora NeS mo teme "UncinoBble nmociaeaoBareJbHocTH" 1

g5 [ToBTOpEeHME, 00001IEHNE U CUCTEMATH3aUs] 3HAaHUI. 3alUCh, CPaBHEHUE, IEHCTBUS C )
' JIEMCTBUTEILHBIMU YU CIIAMU, YUCIIOBAS MpAMast

86. [ToBTOpeHue, 06001IeHNE U cucTeMaTH3aIus 3HaHui. [IpoIeHThI, OTHOIIEHMSI, IPOIIOPLIUN 1

87. [ToBTOpeHue, 0600IIEHNE U cUcTeMaTH3anus 3HaHui. OKpyTIIeHne, MPUOIIKEHNE, OI[CHKA |

a8 [ToBTOpeHme, 00001IeHNE U CUCTEMATH3AIMS 3HAaHUI. PerieHne TeKCTOBbIX 3a1a9 |
' apu(METHIECKUM CIIOCOOOM

89 [ToBTOpeHwme, 06001IeHNE 1 CUCTEMAaTH3AIs 3HaHUI. PelieHue TeKCTOBbIX 3a1a4 |
' apu(MeTnyecKum crnocooom

% [ToBTOpeHme, 0000IIEHNE U CUCTEMAaTH3aIlMsI 3HAaHUN. Pelienrne TeKCTOBBIX 3a71a9 |

apuPMETHIECKUM CIIOCOOOM




91 [ToBTOpenue, 06061eHne u cuctemaTu3anus 3uanuil. [IpeoOpasoBanue anredpanyeckux 1
' BBIPAXEHUM, JOMYyCTUMbIE 3HAUECHUS

92 [ToBTOpenwue, 0600meHne u cuctemMaTu3anus 3uanuii. [I[peoOpasoBanue anredpandecKux )
' BBIPAXEHU, TOMyCTUMbIE 3HAYECHMUSI

93 [ToBTOpenue, o0o0IIeHne U cucremaTu3anus 3Hanuil. [IpeoOpasoBanue anredpandeckux |
' BBIPXKEHUI, TOITyCTUMbIE 3HAUCHUS

94 [ToBTOpeHme, 0600IIeHNE U cucTeMaTH3anus 3Hanui. [IpeoOpazoBanue anredpandecKux |
' BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUSI

95 [ToBTOpEeHme, 0600IIEHNE U CUCTeMAaTH3alMsl 3HaHUN. DYHKIIUN: TOCTPOCHHUE, CBOWCTBA |
' W3YYCHHBIX (QYHKITUH

9% [ToBTOpenue, 0000IIeHNe U cUcTeMaTH3alus 3HaHUH. DYHKIUK: TOCTPOEHHUE, CBOMCTBA |
' W3YYCHHBIX (QYHKITUH

97 [ToBTOpenue, o0o0IIeHNe U cucTeMaTH3alus 3HaH!H. DYHKIUK: TIOCTPOEHHUE, CBOMCTBA |
' M3YYEHHBIX (QYyHKIUH

08 [ToBTOpeHue, 0600IIEHNE U CUCTeMaTH3alusl 3HaHu. DYHKIIUU: TOCTPOCHHUE, CBOWCTBA 1
' M3YYEHHBIX (QYyHKIUI

99 [ToBTOpeHue, 00001IeHNe U cucTemMaTu3amus 3Hanuil. ['paduueckoe pernieHre ypaBHeHUN U UX 1
' cucTeM

100 [ToBTOpeHue, 06001IeHNe U cucTemMaTu3alys 3Hanuil. ['paduueckoe pernienrne ypaBHeHUH U UX 1

" | cucrem
101. IIpome:xxyToyHast arTecTanus 1
102. O0001eHre U cucTeMaTh3aus 3HaAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYHEHUKA

v' Marematuka. Anredpa: 7-i1 kinacc: 0a30BbIi YPOBEHb: yUeOHHUK, 7
knacc/ MaxkaperaeB FO.H., Munarok H.I'., Hemkos K.W. u npyrue; nox
pen. TenskoBckoro C.A., AkunonepHoe o6mecTBo «3naTtenscTBo
«IIpocsemienue .

v Anre6pa: 8 kiacc: y4eOHHK IS yUaluxcst 001eo0pa3oBaTeIbHbIX

yupexaenuit/ A.I'Mepznsk, B.b.Ilononckuii, M.C. Sxup. —
M :Benrtana-I'pad, 2017
v Anre6pa: 9 kiacc: y4eOHHK IS yUaluxcs 0011eo0pa3oBaTebHbIX
yupexaenuit/ A.I'.' Mep3nsak, B.b.Ilononckuii, M.C.SAxup. —
M :Bentana-I'pad, 2017.

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJIA

v' Maremaruka. Anre6pa: 7- 9 € Kinacchl: 0a30BbIi yPOBEHb: METOIUYECKOE
nocobue K MpeMETHON JTUHUN YYEOHUKOB 110 anreope
FO.H.MakapsrueBa, H.I'.'Muntok, K.M.Hemkosa u ap./ - 2 — e u3a., crep.
— Mockga: [Ipocsemenue, 2023. — 54 c.

v Aurebpa: 8 kiacc: IUIaKTHUECKHE MaTePHaIbl: COOPHUK 3a/1a4 U
KOHTpOJIBHBIX paboT/ A.I'.Mep3nsak, B.b.Ilononckuii, M.C.Sxup. —

M :Benrana-I'pad, 2016

v’ Anrebpa: 8 kiacc: meroguueckoe nocooue/E.B.Bynko, A.I'.Mep3isik,
B.Bb.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2016

v Aunrebpa: 9 ki1acc: IUIaKTHYECKHE MaTepHabl: COOPHHUK 3a/1a4 1
KOHTPOJBHBIX paboT/ A.I'.Mepansk, B.b.ITomonckmii, M.C. Sxup. —

M :Benrana-I'pad, 2017.

v’ Anrebpa: 9 ximacc: merogmueckoe nocoone/E.B.Byrko, A.I'.Mep3isik,
B.b.ITononckuit, M.C.Axup. — M :Benrana-I"pad, 2017.

v O®enepanbHas pabodast IporpaMMa OCHOBHOI'O 00IIEro 00pa3oBaHusl.
Maremartuka: 6a30BbIi ypoBeHb (71 5-9 Ki1accoB 00pa3oBaTEIbHbBIX
opranu3zauuii)/ Mocksa — 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET



v" bubmumoreka LIOK https://m.edsoo.ru/7f414736

v' OGpasoBateibHas OHJIalH mathopma «Yuu.py» http://www.uchi.ru/.

v NHpopmanmonHo-o0pasoBareibHas cpejia «Poccuiickas 3JeKTpOHHAs
mkonay https://resh.edu.ru.

v Ilnardpopma f- kmacc  https://www.yaklass.ru/




