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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIMMO MJis
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOUIECTBE, POJIA MATEMAaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyeHnue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloImUXCSA: OHU HCIHOJB3YIOT JCAYKTUBHBIC U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TO3TOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SBISETCS peann3alieil qesTeIbHOCTHOTO MPUHIIUIA 00YIEeHHUS.

B cTpykType nporpammsl yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JTUHUU:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKre BBIPAXKEHUS», «YPaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX colepiKaTeabHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4deOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTthdeckoro si3bika. ComepkaTenbHONH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS TOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (HOPMHPOBAHHUEM



MPEACTABICHUM O JEHCTBUTEIBLHOM YKCIie. 3aBEpIlIEHHE OCBOECHUS YUCIOBOU TMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYECKOro armapara, HeOOXOAUMOTO JUIsl PEIICHUs 3ajad MaTEeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT pallMOHATIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JJIst
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEIEH, OIMCAHUS TPOLECCOB U  SBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe JajdbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
WHQOpPMATUKHA, M  OBJIAJCHHE HABbIKAMU  JIEIYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUueCKO TUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMILIEH MaTeMaTUYECKON MOJIENH
JUTSI ONMCAHUS ¥ HCCIIEOBAHUS pa3HOOOPA3HBIX MPOLECCOB U SABJICHUI B TPUPOAE U
obmiecte. M3yueHue matepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIB30BaTh PA3JINYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CIIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHUE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMYy MaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma u BBIUKCIEHUS», «ANTEOpanyecKkre BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKLIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcst 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kimacce
— 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMerndeckue JEHUCTBUS C
palOHAIBHBIMU YKCIIaMU. Pelienne 3amad u3 peaqbHONM NPAKTHKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch 00ibIuX yncen. [IpolieHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3a71a4 U3 PEaJbHOM MTPAKTUKH.

[IpumeHeHnEe TPU3HAKOB  JECIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YHUCIOBOE 3HAYCHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTuMbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTI MEK1y BEJIMUMHAMU B BUJIE
¢dbopMmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOAOOHBIX CIaraeMbix.

CBoNiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl 1 MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloXKeHue, BhIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iioxkeHne MHOrO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEIIEHUE JIMHENHBIX YpaBHEHUN. COCTaBIICHHE YPAaBHEHUI 110 YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMHU. PermeHue cucrem ypaBHEHUU
croco0oM noAcTaHOBKU. [IpumMepsbl perieHus: TEKCTOBBIX 33]1a4 ¢ TOMOIIBI0 CUCTEM
YpaBHCHUM.

DyHKUUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. Abciucca U opAuHATa
TOUYKH Ha KOOPJIMHATHOM I10cKOCTH. [Ipumepsl rpadukoB, 3a1aHHbBIX opMyIamMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dynkium y = [x|.
['padmyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uwncia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuynbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

CreneHb C UeNbIM MoKaszaTeneM U e€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AJuiredOpanyecKue BbIPAKEHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JelIeHHe anreOpandeckux JpoOeH.
PanronanbsHbie BRIpaXKEHUS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapartHoe ypaBHeHue, hopMysa KOpHEH KBaJApaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue pynkiuu. OOIaCTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUI (PYHKITUH.
Crioco0Os1 3amanus QyHKITHA.

I'padux ¢dynkummu. Urenwe cBoicTB dyHKkumu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.



@DyHKIMU, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUM.

9 KIIACC

Yucia v BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO ACHCTBUTEIBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUYHbIE JeCATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSIMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeHCTBUSA C
JEACTBUTEIbHBIMU YUCIIAMU.

Pasmeppl 0OOBEKTOB OKPYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnnk€éHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIMxKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPEThEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKHUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C ABYMS NIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHH,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
WHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOMN. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuwms, e€ rpadpuk u cBoictsa. I[lapabona, KoopaHHATHI
BEPIIMHBI TapadOoIIbl, 0Ch CAMMETPHUH MaPaOOJIBI.

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

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
peKkyppeHTHO popMyoit u hopMysol n-ro dieHa.

ApudpmeTrnueckass U reoMerpuueckas nporpeccuu. @opmysbel n-ro 4jaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIEHOB apU(PMETHUYECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpamMmbl Yy4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEICTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIMHOM MNpodeccruoHaIbHOM
NESTEIIbHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTU4YECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTtanue, (GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJyYns:

TOTOBHOCTBHIO MPUMEHSATh MaTeMaTU4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpaza KU3HU  (30pOBOE  IIMTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHUE MAaTEMAaTHYECKUX 3HAHUH JIJI pelieHus 3a71a49 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COLMAJBHON W MPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIIeHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAefcTBU:

e BBIBIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOUICHUH MEXIYy IOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHNS] ~ TOHSATWUW, YCTAHABIWMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUS JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUHN (TPSIMBIEC B OT
MPOTUBHOTO), MPOBOJNTH CAMOCTOSTEIHHO HECIOKHBIE OKA3aTelIbCTBA
MaTeMaTh4yecKux (aKkToB, BBICTpaUBaTh AaPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIEHUs, BHIOUpATh HamboJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUSA,
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIECHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh WU WHTEPHPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAUKMKU M HWILTIOCTPUPOBATH
perraemMble 3aJayd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukod U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WMH(OpPMAIMU O KPUTEPHUSIM, TMPEIIIOKEHHBIM
y4uTesneM Uin chopMyIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYKJIACHUA B COOTBCTCTBUU C YCIIOBUSAMU
H OCJIsIMHU O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPA’KATh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXKACHHSIMH JPYTHX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue W CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM Popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATH (OPMAT BHICTYIUICHUS
C Y4€TOM 3ajay MPE3eHTAINHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI NP PEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/1aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisiTb BHUABI pPadOT, JOroBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OcCyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIMHHPOBATh CBOM [IEUCTBUS C JPYTUMH 4YJIE€HAMH KOMaHIbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 33Ja4d (MU €ro
4acTh), BbIOMpATh COCOO pEIIeHUs C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIecca U pe3yibTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICITEIBHOCTH MTOCTABICHHOW LIEJIN U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTH)KCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOyYarONIUIiCS TOJYYHUT CIICTYIONTHE
MpEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE NPUEMBI, apudMeETHUECKHe
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN POOHBIX BBIPAKCHHH, COMEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIIBHBIC YKCIA.

OKpyrJsTh yncia.

BBINONHATH TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIpAKCHUM. BBITONHATE ACHCTBHUS CO CTENEHSMHU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHSTh IPU3HAKU JIETUMOCTH, Pa3I0KEHNE Ha MHOXKUTEIIM HATYpalbHbIX
quced.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAHMYCHHI, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBHEKTOB.

AuredpanyecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €&
B MPOIECCE OCBOCHUS YyUeOHOI0 MaTepHaia.

HaxoauTth 3HaueHusi OYKBEHHBIX BBIpQXEHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrInonHITh peobpa3oBaHus 1IEJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BBINMONHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBISATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIET0 MHOXKHUTES, TPYIIIUPOBKHU ClIaraeMbIX, IPUMEHEHUS
bopMyIT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIbHBIMHU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHI.

YpaBHeHUs U HEPABEHCTBA



Pemare yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA ITpaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JI YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLICHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MI0JIb3YSCh Tpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucreMsl 1ByX JIMHEWHBIX YPaBHEHUH C JByMS IIEPEMEHHBIMHU, B TOM
yucle rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSMON TOYKH, COOTBETCTBYIOIIUE 33 JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBiICHUS U aHaIW3a MH(OpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiiCs IOIYYUT CIICIYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuca v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABJICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJICHUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOYKAMH HA KOOPJAUHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KaJIbKYJISTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.



AJireOpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C [EJbIM [I0Ka3aTelIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKEHH, COIEPIKAIUX CTENIEHH C LEIbIM MOKa3aTEJIEM.

BhIMIONHATE TOXASCTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BBIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HAJ MHOTOUYJICHAMH U alre0pandyecKUMu ApoOsMHu.

PackianpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHM JI pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiaty nMHENHBIE, KBaJIpaTHbIE YPAaBHEHUS U PAlMOHAJbHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUI C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JU YpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciIOBECHON (OPMYIMPOBKHU 3a7aud K €€ anreOpandeckoid
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpaueCcKyIo
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[TonuMath ¥ UCHONB30BaTh (HYHKIMOHAJIBHBIE MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPENENATh 3HAUeHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEeHTapHbIX QYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOH (ByHKINHA
o e€ rpaduxy.

K xoHmy oOydeHus B 9 kJjacce oOydaromMiiCs TOJIYYUT CIICIYIOIIHNE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupmMeTHuecKkre 1eUCTBUS C palliOHATbHBIMU YUCIIAMHU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHSI C MPPALUOHATBHBIMU
YUCIIaMU.

HaxonuTth 3HaueHUs CTENEHEN C LEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATh NPUKUIAKY pE3yibTaTra
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.



YpaBHeHHS U HEpaBeHCTBA

Pernats nuHeliHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocCTeNIIne APOOHO-PALMOHATIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMU, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amadyn anreOpamvdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHHsSI UJTU CUCTEMBI JIBYyX YPaBHEHUU C IBYMs ITEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpPaBHEHUW pELIECHUs, €ClId HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MTOMOILBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  NTUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUH Pa3IMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBath (QyHKIIMM HU3y4eHHBIX BHUIOB. [lOKa3piBaTh CXeMaTHYECKH

pPacnoJIOKeHUE Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB PyHKIMI BUAA: y = kx, y =
kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K03 GULIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U HU300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCHu

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU TPU Pa3HBIX
crioco0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJIb30BaHHEM (OPMYJ n-ro 4jeHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, UM POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Yucna u BeIUMCIeHU. PalimoHalbHbIE 75 1 bubnuoreka [{OK
qucia https://m.edsoo.ru/7f415b90
2 AnreOpandecKkue BbIpaKCHUS 27 1 bubmorexa HOK
https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
3 ¥ PABHEHIA I HEpABEHCTBa 20 ! https:/m.edsoo.ru/7f415b90
bubnuoreka [{OK
4 K .® 24 1
OOpAHHATEL M rpaguich. DymKwiH https://m.edsoo.ru/7£415b90
bu6mmoteka IIOK
5 IT 0600 6 1
OBTOPCHIE I ODODIIEHIE https://m.edsoo.ru/7£415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME



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

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne i/l P Kourpoabnsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6nmoreka [IOK
1 q .K 1
vcna v BeiunuciaeHnus. KBaaparueie KOpHU 5 hitps://m.cdsoo.ru/7f417af8
) Uucna u BeruuciaeHus. CTeneHs ¢ UeabiM 7 bubnuoreka [{OK
[oKaszarejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaXeHHs. 5 | bubnmoreka [JOK
KBanpaTHbiii TpEéxwieH https://m.edsoo.ru/7t417at8
4 AnrebpanyecKie BEIPaKCHUS. 15 | Bu6moteka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 | bubnnoreka [JOK
YPaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka IIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7i417af8
bu6mmoreka IIOK
8 o .0 5
YHKIHH. LCHOBHHE NOHATHA https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 9
yHKLUHH. HHCIOBbIC BYHKLUH https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 II 600 6 2
OBTOPEHHE I ODOBIIEHHE https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME



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

9 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Kourpoabnsie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubmuorexa [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pAaBHEHUS C 14 | bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/Tf419d08
bubnuoreka [{OK
5 o 16 1
YHIHHH https://m.edsoo.ru/7£419d08
bubmnoreka IIOK
6 4 15 1
MCTTOBBIC HOCHCIOBATEILHOCTH] https://m.edsoo.ru/7£419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 | bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoabusie  Ipakrueckue fl[?.y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypenr
1 [ToHsiTHE panOHAIBHOTO YKCIIa 1
) Apudmernuaeckue neiicTBus ¢ |
palnroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
panoHaIbHBIMU YU CIAMU
5 Apudmernueckue neiicTBus ¢ |
panroHaIbHBIMHU YHCIAMH
6 Apudmernueckue neiCTBUS C |
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsao4MBaHue 1
palMoHAIBHBIX YHCE
g CpaBHeHue, ynopsg0unBaHue |
palMoHANIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIOHAIbHBIX YHCE
10 Crenens ¢ HaTypalIbHBIM | bu6muoreka [IOK
IoKasaTreyieM https://m.edsoo.ru/7f4211de
CreneHnsb ¢ HaTypajIbHBIM bu6muoreka [JOK

11

IIOKa3aTejiIeM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

CreneHns ¢ HaTypaIbHBIM
MOKa3aTeneM

bubnunorexa LIOK
https://m.edsoo.ru/7f42154e

13

14

CreneHnsb ¢ HaTypaIbHBIM
[OKa3aTeneM

CreneHb ¢ HaTypaIbHBIM
MoKa3areiem

bu6nmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemenue 0oCHOBHBIX 3314 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOM
MPaKTUKHU

16

Pemrenyie oCHOBHBIX 3a7a4 Ha
Jpo0Ou, MPOLEHTHI U3 pealibHOMN
MPAKTUKHU

17

18

19

Pemenne ocCHOBHBIX 33124 Ha
JpoOu, MPOLEHTHI U3 pealibHOMN
MPAKTHKH

Perienue oCHOBHBIX 3a/1a4 Ha
IpoOu, POLEHTHI U3 peabHON
MPaKTHKH

[Tpu3HAaKH NETUMOCTH, Pa3II0KEHUS
Ha MHOXKUTEJIN HATYpPaJIbHBIX YHCEll

20

21

22

[Ipu3Haku AeTMMOCTH, Pa3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YHCEIl

Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOparHas MPOMOPIUOHATEHOCTH

23

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast TPOIMOPIIMOHAITBHOCTH



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

Peanbuble 3aBucumoctu. [Ipsimas u

24
o0OpaTHas MPOoNOPLUOHAIBHOCTH
)5 KonrponsHas pabora o teme
"Panmonanenslie yncna"
26 BykBeHHBIE BBIpaKEHUS bubmmorexa [JOK
K p https://m.edsoo.ru/7f41feec
27 DopmyJibl
28 Dopmyibl
29 [Iepemennsle. JlomycTumeble
3HAYEHMSI TIEPEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [IOK
30 BBIPQXXEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 Bblj a)Kre)HI/Iﬁ ack ZIKTI/Ie CKOOOK 1 bubmorexa [IOK
P > PACKP https://m.edsoo.ru/7£41£d70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPAKEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPAXEHUI, pacCKpbITUE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIx
34 CBolicTBa CTENEHU C HATYPAIBHBIM bu6muoreka [IOK
moKasarejieM https://m.edsoo.ru/7f421382
35 CBOIiCTBa CTETICHU C HATYPAITHHBIM bubnuotexa [JOK
okasarejieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHHU C HATYPATHHBIM bubnmnorexa [JOK

IIOKa3aTejiIeM

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



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

bubnunoreka LIOK

37 M e

HOTOTICHE! https:/m.edsoo.ru/7f42276e

bu6nmoreka [IOK

38 M e

HOTOTICHE! https:/m.edsoo.ru/7f422930

39 CiioxeHue, BBIYMTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

4 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182

43 DopMyJIbl COKPALLEHHOTO Bbu6moteka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a

44 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a

45 @opMyIbl COKpaALIEHHOTO bubmmnorexka HOK
YMHOKEHUS https://m.edsoo.ru/7f424¢c12

46 DopMyJIbl COKPALLIEHHOTO bubmmnorexka HOK
YMHOKEHHUS https://m.edsoo.ru/7f4241d2

47 DopMyIIbl COKPALEHHOTO bubmuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f4251d0

43 Paznoxenre MHOrO4IEHOB Ha but6mmorekxa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f423312

49 Pasnoxxenre MHOrO4JICHOB Ha but6mmorekxa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe

50 PaznoxeHre MHOTO4YJICHOB Ha bubnuoreka [JOK

MHOXHUTEIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Pazioxenne MHOTOYJIEHOB Ha

51
MHOXHUTEIIN
57 KonrponsHas pabora o teme
"Anredpanyeckue BbIpaXKeHUs "
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJILHOCTb YpaBHEHUN
JIuneliHoe ypaBHEHHE ¢ OAHOU
54 MEePEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
55 MePEMEHHOM, pellieHne TMHEHHBIX bubmmorexa [IOK
P o p https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemmenne 3aga4 ¢ moMOIIbIO bu6nunorexa LIOK
YpaBHEHUH https://m.edsoo.ru/7f42064¢e
53 Pemenue 3amad ¢ moMompio bubmmoreka IIOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ TOMOIIBIO bu6nunoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuotexa [JOK
MEPEeMEHHBIMH U €0 Tpaduk https://m.edsoo.ru/7f427c32
& JluneitHoe ypaBHEHHUE C TBYMSI bubnmorexa [JOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema 1ByX JTUHEHHBIX

bubnunorexa LIOK

63
YpaBHEHUH € IBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMHU
65 CucreMa IBYX JIMHEHHBIX
YpPaBHEHUH € IBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUN bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemrenue cucrem ypaBHEeHUN bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pewrenue cucreM ypaBHeHU bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabora no teme bubmmnorexka HOK
"JIunelinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi brbmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 HucnoBble TPOMEKYTKH bubmmorera [OK
https://m.edsoo.ru/7f41dff2
75 YucoBble IPOMEKYTKH
76 Paccrosinne Mexy NByMsl TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 Paccrosinne Mexay 1ByMsl TOUKaMU

KOOPAMHATHOU IIPSAMON



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

73 [IpsimoyronbHas cucrema Bu6mmoteka [JOK
KOOPIHMHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41e16e
79 IIpssMoyronbHas cucrema bubmuoreka [JOK
KOOPAMHAT Ha IVIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumepsl rpadukoB, 3aJaHHBIX bubmmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX Bu6mmoteka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3aTaHHBIX
bopmynamu
23 Urenue rpadMKoB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpa)uKkoB peabHBIX
3aBUCHMOCTEH
35 Tomstue dyHKIIN Bu6moteka [JOK
https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumn
N . bubnmnorexa [JOK
87 Croiictsa Gyriuil hups://m.edsoll.ru/7f41f078
N . bubnmnorexa [JOK
88 Crofictea dynicuni https://m.edsogru/7f41f 1fe
89 Jluneitnas pynkuus bubmmorexa [TOK
https://m.edsoo.ru/7f427282
90 Jluneitnas pynkuus brbmorexa [OK
https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHETHON bu6muoreka [IOK

byHKIIIT

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

92

[Toctpoenue rpaduka TUHEHHON
byHKIMHA

93
94

I'padux pynkunm y =[x|
I'paduk pynkmmm y =[x|

95

KonrponsHas pabora o teme
"KoopauHats! u rpaduky.
Oynkun" / Beepoccuiickas
npoBepovHas pabora

bubnunorexa LIOK
https://m.edsoo.ru/7f41f50a

96

97

98

HroroBast KOHTpOJIbHAS paboTa /
Bcepocculickas npoepodHas
pabora

IToBTOpEHHE OCHOBHBIX IMOHATHN H
METOJIOB Kypca 7 Kiacca,
000011EHUE 3HAHUN

IToBTOpEHHE OCHOBHBIX IMOHATHN H
METOIOB Kypca 7 Kiacca,
0000111eHE 3HAHUNA

bubnuoreka [{OK
https://m.edsoo.ru/7f429c6¢

bubmmoreka IIOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEHNE OCHOBHBIX MOHATHUN U
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHUIA

bu6mmoteka IIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
0000111eHe 3HAHUHT

101

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
000011eHEe 3HAHUHT

bubnunorexa LIOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubnunorexa LIOK

102 METOZ0B Kypea 7 K?acca, ! https://m.edsoo.ru/7f42a900
0000111eHNE 3HAHUNA
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
°
JIE-II Tewa ypoxa Bcero Kontpoabusie — Ipakrueckue fl[:;‘?eﬂﬂﬂ :)I;l[()l;l:())]:;feﬂbﬂble
padoThI padoThI pecypeni
1 KBaznpaTHblii KOpeHb U3 UUCIIa 1 bubamorexa LOK
https://m.edsoo.ru/7f42d452
) [TonsiTue 06 UpparoHAILHOM | bubnnorexa [JOK
YyucClie https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS |
MPPALMOHATIBHBIX YUCE
4 JecsTuunbie MPUOIKEHUS |
HUPPALMOHATEHBIX YUCE
5 JleficTBUTEIbHBIC YKCIIa 1
6 CpaBHEHHE TEUCTBUTEIBHBIX !
yucen
7 CpaBHEHHE TEUCTBUTEIHHBIX |
yucel
2 Apudmerndeckuii KBaapaTHbIHI |
KOpEHb
9 VYpaBHeHue Bua X = a 1
10 CaotlicTBa apuMeTUUECKUX 1 bubmmnorexa [JOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaotlicTBa apuMeTUUECKUX | bubnuotexa [JOK

KBaJpaTHBIX KOpHEH

https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[Ipeobpa3zoBanue YUCIOBBIX

bubnunorexa LIOK

12 €HHUI e
BRIPWICHIH, COACPAAinX https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
13 BBEIpAXKCHUH, COACPKAIUX buGnuorexa [IOK
p » CONEpRAIl https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[IpeoOpazoBaHKe YUCTOBBIX
14 BEIpAKCHUM, COCpKAINX bubnmorexa LHOK
P » CoACpAKatll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHKE YHUCTOBBIX
15 BEIpa)KEHUI, COIEPIKAIINX bubnmorexa [IOK
p » CoAcprrat https://m.edsoo.ru/7f42¢262
KBaJpaTHBIE KOPHHU
bubnuoreka [{OK
16 CreneHs c IeNbIM ITI0Ka3aTeleM
https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
7 MUpa (OT JIEeMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKArOIIeM MUPE
13 CBolicTBa CTENEHH C LIEJIbIM bubmuoreka [{OK
oKazarejieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bubmmoteka IIOK
okKazarejieM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IoKa3arejieM https://m.edsoo.ru/7f435648
)1 CBolicTBa CTENEHH C IEJIBIM bubmuoreka [{OK

IIoKa3aTcjieM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBoiicTBa CTENEHH C IIETBIM

bubnunorexa LIOK

22 IOKa3aTejieM https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpExuneH
24 KBagpaTHbiii TpExwieH
)5 Paznoxenue kBagpaTHOro bubnmnoreka HOK
TpEXUWIEHAa HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxxeHnue KBaJipaTHOrO bubnmnoreka HOK
TpEXUIICHA HA MHOXHUTEJIHN https://m.edsoo.ru/7f42fd38
KonTtponpsHas pabora mo Temam
27 "KBagparubie kopHu. CTeneHu. bubmmorexa [IOK
KsanpaTibiii Tpexen” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
28 Adrebpariecicas Apod https://m.edsofru/7f430382
JonycTuMble 3HaUEHUS
29 MIEPEMEHHBIX, BXOSIINX B
anredpanvdeckue BhIPaKEeHUS
JonmycTuMble 3HaUEHUS
30 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpandeckoi 1poou https://m.edsoo.ru/7f4308e6
. bubnmnorexa [JOK
32 Coxpamerne apobeii https://m.edsogru/7f430a8a
. bubmmnorexa [JOK
33 Cokpareriie 1podeit https://m.edsogru/7f430f44
34 Cokparenue apooei Bubmrorexa OK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

CrnoxeHue, BEIYUTAHUE,

35 MHOKEHHE U JIeJICHHE bubmorexa LHOK
Y A o https://m.edsoo.ru/7f43128¢
anreOpanvecKux apooeit
CnoxeHue, BEIYUTAHHUE,
36 MHOXKEHHEC U JICTICHUE bubmorexa LHOK
y A . https://m.edsoo.ru/7f4315c0
anreOpanyeckux Apooeit
CnosxeHuie, BEIYUTAHUE,
37 MHOKEHHE U JICTICHUE bubmmorexa LOK
y a . https://m.edsoo.ru/7f4318c2
anreOpanyecKux Apooeit
CnosxeHuie, BEIYUTAHUE,
bubmuoreka [{OK
38 YMHO>XEHHE U JIeJICHUE
. https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
[IpeoOpa3zoBaHue BhIpaXKEHUH,
39 coZieprKallliX aareopandecKue bubmorexa HOK
ACPRAt p https://m.edsoo.ru/7f43259¢
Ipodu
[IpeobpazoBanue BhIpaXeHUH,
40 coJIepIKalINX aareOpandecKue bubnmorexa OK
Aepratl P https:/m.edsoo.ru/7f432736
npodu
[IpeobpaszoBanue BhIpaXeHUH,
41 CoJIepIKaIINX aareOpandecKue bubmmorexa LHOK
Acpratl P https:/m.edsoo.ru/7f432736
Ipobu
4 KonrponbHas pabora no reme bubmuoreka [IOK
"AnreOpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
bu6nunoreka LIOK
43 K
BANpaTHOT YpaBHErHe https://m.edsoo.ru/7f42eela
b K
44 Henonnoe kBagpatHOE ypaBHEHUE nommorexa [10

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

bubnunoreka LIOK

45 Henouioe kbajpattoe ypasHetiie https://m.edsoo.ru/7f42eela
46 ®dopMya KOpHEH KBaIpaTHOTO bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
A7 dopMmyna KOpHEH KBaIpaTHOIO bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
43 dopmylia KOpHEH KBaJIPaTHOIO bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopewa Brera st ntezi
0 Teopewa Buera psinetaonTis00T
51 Pewienue ypaBHeHul, CBOASAIIMXCA bubnuoreka [IOK
K KBaJpPaTHBIM https://m.edsoo.ru/7f43¢c542
50 Pemenue ypaBHeHUH, CBOAAIIUXCS Bbu6moteka [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c¢3d0
53 [Ipocreiimue npobHO- bubmuoreka [IOK
paunoOHAIbLHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme npoOHO- bubmuoreka [IOK
paluoHalIbHBIE YPaBHEHU https://m.edsoo.ru/7f432b6e
55 Perntenue TeKCTOBBIX 3a7a4 C ) bubmmoreka IIOK
[IOMOILIBIO KBAJAPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75¢c
56 Pemenne TekcTOBBIX 3amay € bu6nunorexa LIOK
MMOMOUIBIO KBaJPaTHBIX YPaBHEHUHN https://m.edsoo.ru/7f42£8f6
57 KonTtponbHas pabora o Teme bubmuoreka [IOK
"KBanpaTHbsle ypaBHEeHuUs" https://m.edsoo.ru/7f4301f2
53 JInHeitHoe ypaBHEHUE C IBYMS

NepEeMEHHBIMH, ero rpauk,



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
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IIPUMEPBI PELICHKS YPAaBHEHHUH B
LEJIBIX YUCIIax

59

JInHeHOEe ypaBHEHUE C IBYMS
NEpPEMEHHBIMH, €T0 rpaduk,
IpUMEPHI pelIeHHs YpaBHEHHH B
EJIBIX YUCIIax

60

61

62

JIuneitHoe ypaBHEHUE C IByMsI
NEpEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI peIICHHs YpaBHEHHA B
LEeJIbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU

63

64

65

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

IIpuMmepsl peleHns: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

IIpuMmepsl peleHns: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

66

I'padmnueckas unTepripeTanys
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Y CHCTEM JIMHEHWHBIX YPABHEHHUM C
JIBYMsI IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmueckas uHTEpHIpETALUS
YpaBHEHUS C ABYMS IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Y CUCTEM JIMHEMHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

Pemnenne TEKCTOBBIX 3a/1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUIN
69 Penienne TekcTOBBIX 3a7a4 ¢
IIOMOUIbIO CUCTEM YPaBHEHUN
70 Pemienne TeKCTOBBIX 3a11a4 C
IIOMOUIbIO CUCTEM YPaBHEHUN
71 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaseHcTBO ¢ 0/1HOI TepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
77 CucTembl TUHENHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOY IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTembl TUHENHBIX HEPABEHCTB C bubmuorexa [IOK
OJHOM NEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEUICHUE
N3obpakenue pereHus
80 JMHENHOIO0 HEPABEHCTBA U UX bubmmorexa LIOK

CHCTEM Ha YHMCIIOBOM IPSAMOMN

https://m.edsoo.ru/7f42c9¢e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N3obpakenue pereHus

. bubnuorexa [JOK
81 JIMHENHOIO0 HEPaBEHCTBA U UX
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPsIMO
KonTtponbHas pabora mo Temam
82 "HepaBenctBa. CucreMbl
ypaBHeHUI"
23 Tomsre yHKuIH bubnmnoreka HOK
https://m.edsoo.ru/7f433c12
84 OO6nactb onpeneneHus u bubnnorexa [JOK
MHOECTBO 3HAUYCHHI ()YHKIIHA https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
Q7 CaoticTBa GQyHKIINH, UX
oTOOpakeHHE Ha rpaduke
28 UreHue u mocTpoeHue rpagukoB
byHKIMI
29 [Ipumeps! rpagukoB GyHKIHH,
OTPaXKAIOIINUX PEATbHBIC TTPOIIECCHI
OYHKIINH, OMUCHIBAIOLIUE MPSM
90 u 2)16 aTHYIO IIPOIIO LII/IOHaJ'IleBI}e,IO bubnuorexa [IOK
PaTHyIo Tp P https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpapuKu
91 ['nnep6omna
b
90 TnmepGona noanoreka [JOK
https://m.edsoo.ru/7f4343e2
b K
93 Tpaduk dyHKIH ¥ = X° nonmoteka 11O

https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f42c9e4
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https://m.edsoo.ru/7f433d84
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Oyukuu y =x4, y=x3,y =YX,y =

bubnunorexa LIOK

94 X|; rpaduyeckoe penieHue
[x]; rpacpur p § https://m.edsoo.ru/7f434d38
YPaBHEHUI U CUCTEM YPaBHCHUMU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
95 00001IEeHe 3HaHU / buGnuorexa [IOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickas nmposepouHas buGnuorexa [IOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
0000111eH1E 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
98 METOH0B KypcoB 7 U 8 KIJIaCCOB bubnuorexa [IOK
yp . ’ https://m.edsoo.ru/7f43736¢
000011IeHre 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOH0B KypcoB 7 U 8 KIJIaCCOB bubnmorexa OK
ypeos /1 ’ https://m.edsoo.ru/7f437510
000011IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
bubmmoreka IIOK
100 METO/IOB KypCOB 7 U 8 KJIacCOB,

000011IeH1E 3HAHUI

https://m.edsoo.ru/7f4376b4

101

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB KypcOB 7 1 8 KJIacCOB,
000011IeHNEe 3HAHWI

bu6nunoreka LIOK
https://m.edsoo.ru/7f436b88
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IToBTOpEHNE OCHOBHBIX OHATHI U

bubnunorexa LIOK

102 METOI0B KypeoB 7 H 8 K1accos, ! https://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f437858

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypoxa Bcero Konrpoanusie  IpaxTuteckue fl[Sy‘IEHI/Iﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypeni
PanmonansHBIC YnCHa,
1 HMppalMOHAIIbHBIC YKCIa, KOHECUHbBIE 1
1 OECKOHEUHBIC JICCATUYIHBIC ApOoOU
MHOXeCTBO JeHCTBUTEIBHBIX
2 YHCell, JCHCTBUTENLHBIC YHCa KaK 1
OCCKOHEYHBIC JECATUIHBIC TPOOH
BzanmMHO ogHO3HAYHOE
COOTBETCTBUE MEXITY MHOKECTBOM
3 JENUCTBUTENBHBIX YUCET U 1
MHOXECTBOM TOUYEK KOOPAMHATHOM
psAMON
CpaBHeHHE NEUCTBUTEIBHBIX YHCEIL,
4 apupMeTHIECKUEe EHCTBUS C 1
JeHCTBUTEIHHBIMU YHCIaMU
5 [TpubnmxE€HHOE 3HAaUCHNE |
BEJIMYUHBI, TOYHOCTH MPUOIIMKEHUS
Oxkpyrnenue ymucen 1
7 Okpyrienue yucen 1
g [Ipukuaka u olleHKa pe3yJbTaTOB |
BBIUMCIICHU N
9 [Ipukuaka u olleHKa pe3yJbTaTOB |

BBIYHUCIEHUIN




JInnelinoe ypaBHeHue. Pemienue

10 ABHEHM, CBOJALLUXCS K bubmmorex LOK
YPABHCHITH, CROAIH https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JInnelinoe ypaBHeHue. Pemienue

11 YpPaBHEHUN, CBOJSAIIMXCS K
JINHENHBIM
KBanparHoe ypaBHenue. Peienue

12 ABHEHUI, CBOJSIIUXCS K bubmmorexa [TOK
yp ’ S https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBagparnoe ypaBHenue. Pemienue

13 ABHEHM, CBOJIALLUXCS K bubmmorexa [TOK
yp ’ AU https://m.edsoo.ru/7f43c542
KBaJpaTHBIM

14 bukBanpaTHbie ypaBHEHUS bubmmorexa [TOK

P yp https://m.edsoo.ru/7f43¢3d0
bubmuoreka [{OK

15 bukBanpaTHbie ypaBHEHUS

https://m.edsoo.ru/7f43¢3d0
IIpuMeps! penieHus ypaBHEHUN

16 TpEeTbEN U YETBEPTOMU CTEIEHEN
pa3ioKeHNUEM Ha MHOKUTEH
IIpuMepsl penieHus ypaBHEHUN

17 TpEeTbEN U YETBEPTOU CTENEHEN
pa3ioKEHUEM Ha MHOKHUTENN

13 Pemenne npoOHO-paliiOHaNbHbBIX bubmmnorexka HOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6

19 Pemenne npoOGHO-paliioHaNIbHBIX bubmuorexa [JOK
YpaBHEHUI https://m.edso0o.ru/7f43c9b6

20 Pemrenre TekcTOBBIX 3a1a4

aHFC6paI/I‘{eCKI/IM METOJOM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

Pemenue TeKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Pemrenue TekCTOBBIX 3a7a4
anredpanvyeckuM MeTo10M

KonTponbnas pabota no teme
"YpaBHeHHUs C OJIHOM MepeMeHHOM'

24

YpaBHEHHE C ABYMS [TEPEMEHHBIMU
U ero rpaduk

bubnunorexa LIOK
https://m.edsoo.ru/7f43d0b4

25

26

27

VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMHU
u ero rpapuk

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ perieHne

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHI C TBYMSI IEPEMEHHBIMU
U €€ peleHne

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEHHBIX
YpaBHEHHH C ABYMS TIEPEMCHHBIMU
U €€ peneHne

29

30

31

Cucrema IByX JIMHEHHBIX
YPaBHEHHH C ABYMS ITIEPECMCHHBIMU
U €€ peneHne

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTETIEHU
Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenne cucreM 1ByX ypaBHEHHH,

32 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPO CTENEHU
Pemrenue cucreM nByX ypaBHEHHH,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIPYyroe — BTOPOH CTEIIEHU
I'pacduueckas unTEepIIpeTanus
34 CUCTEMBI YpaBHEHUI C IBYMs
MepeMEHHBIMHU
35 Pemennie TeKCTOBBIX 33724
anredpanvdeckuM crnocooom
36 Pemenue TekcToBBIX 3a/1a4
anredpanvdeckuM crnocooom
37 KonTponbhas padbota no teme
"CucreMbl ypaBHEHUI"
38 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucoBble HEPABEHCTBA U UX bubmmnorexka HOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
A1 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnorexka HOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
1 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C

OJIHOUM MEPEMEHHON U X PEIIECHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PEUICHUE
45 CucTteMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
46 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pelienue https://m.edsoo.ru/7f43b098
A7 KBanpaTHble HEpaBeHCTBA U UX Bu6mmoteka [JOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBangpaTHbie HEpaBeHCTBA M X
pelieHue
I'paduueckas naTEpIpEeTaLIAL
51 ngg;eHCTB U CI/ICTSMI;-IepT:IllBCHCTB C bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMSI TIEpEMEHHBIMU
I'paduueckas MHTEpIIpeTALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMU
53 KonrtponbHas pabora no Teme
"HepaBencrsa"
54 KBanpartuunas ¢pyskius, e€ rpaduk bubmuorexa [IOK
U CBOMCTBa https://m.edsoo.ru/7f4396c6
55 KBagpatuunas ¢pynkuus, e€ rpadgux bubmuorexa [JOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢yHkuus, e€ rpadgukx bu6muoreka [JOK

U CBOWCTBa

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CAMMETPHUH
napaboJIbI

bubnunorexa LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboTb

bubnunorexa LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapaboia, KOOPANHATHI BEPLIMHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTb

[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHUH
mapadoJIbI

bu6nmmorexa [IOK
https://m.edsoo.ru/7f43alac

bubmuoreka [{OK
https://m.edsoo.ru/7f43a31e

bubnunoreka LIOK
https://m.edsoo.ru/7f43a526

62

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaloJibl, OCb CHMMETPUU
napaboIIbl

63

64

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=X|

65

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

66

67

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padpuxu Gynkmmii: y = kx, y =kx +

08 b, y=k/x, y=x3, y=vx, y=[X|
69 KonrponsHas pabora o Teme bubmuoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [lonsTHe yncaoBoM bubnunorexa LIOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/7f43e6¢6
3aiaHue M0CIe10BaTEIbHOCTH
. . bubnuorexa [JOK
71 peKyppeHTHOMI (HopMyIIoit 1
. https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro uiaeHa
7 Apudmernueckas u bubnuoreka [IOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u bubnnorexa [JOK
reoMEeTpUYECKas MPOrpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIIbI N-IO YjIeHa
74 apu(pMETHIECKON 1 bubmmoreka [JOK
F€OMETPUYECKOU ITPOrPECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI [IEPBBIX N YJICHOB
@opMyIIBI N-TO YJIeHa
75 apupMeTUYECKON U bubmuorexa [IOK
reOMETPUYECKON IIPOrPECCUid, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YJICHOB
@opMyIIBI N-TO YJIeHa
76 apupMeTUYECKON U bubnuotexa [JOK
F€OMETPUYECKON ITPOrPECCUi, https://m.edsoo.ru/7f43f0c6
CYMMBI [IEPBBIX N YJIEHOB
77 ®opMyJbl N-ro wieHa bubmuorexa [IOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

Ir€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N YICHOB

78

@opMyIIbI N-I0 YJIeHa
apudmeTnyecKoit u
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N YICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4ieHOB
apudmeTnyecKoi u
Ir€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPJUHATHOM
IJIOCKOCTH

80

N306paxkeHne 4ieHoB
apudmeTnyecKoi u
Tr€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJUHATHOM
IIJIOCKOCTH

81

82

83

JInHeWHBIN 1 SKCIIOHEHITUAJIbHBIN
poct

CrnoxxHEIe IMPOLCHTHI

Cno’xHble MPOLIEHTHI

bu6nunorexa LIOK
https://m.edsoo.ru/7f43feQe

bu6nunorexa LIOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbHas pabota mo Teme
"UucII0BRIE ITOCIIENOBATEILHOCTH "

[ToBTOpeHuEe, 06001IeHNE 1
crcTeMaTH3allus 3HaHUH. 3aIuCh,
CpaBHEHHE, JICHCTBUS C
JCHCTBUTEIILHBIMU YHCIIAMH,
quCIoBas nmpsamas

bu6nmorexa LIOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHU.
[TpotieHTbI, OTHOIICHUS, TIPOIOPIHU

87

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
OxpyrieHue, npuOImKeHUE, OleHKA

88

89

90

91

92

93

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMaTHu3anus 3HaHuH. Pemmenne
TEKCTOBBIX 33]1a4 apUPMETHICCKHM
CII0CO00M

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alys 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKHM
CII0cO00M

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33]1a4 apu(PMETHIECKUM
crmocobom

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIus 3HAHUM.
[TpeoOpa3oBanue anredpanveckux
BI)Ipa)KCHI/II\/'I, A0IMYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHNE 1
cHCTEeMaTH3aIlus 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIPKECHUH, TOMYyCTUMBIC 3HAUCHUS

[ToBTOpeHme, 0600IEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.

bubmuoreka [{OK
https://m.edsoo.ru/7f443b12

bubnuoreka [{OK
https://m.edsoo.ru/7f443cd4

bu6nunorexa LIOK
https://m.edsoo.ru/7f443fea

bu6nmorexa LIOK
https://m.edsoo.ru/7f4441ca

but6mmorekxa [IOK
https://m.edsoo.ru/7f444364

but6mmorexa [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeobpazoBanue anredpandeckux
BBIPKCHUH, IOMYCTUMbIC 3HAYCHUS

[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

bu6nmoreka [IOK

o4 [IpeoOpaszoBanue anredpanveckKux https://m.edsoo.ru/7f444a94
BBIpQXEHUI, IOMyCTUMBIC 3HAUCHUS
[ToBTOpEeHME, 0000IIEHNE U

05 cucremaTusanus 3Hanuii. OyHKuuu: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIUH
[ToBTOpEeHME, 0000IIEHNE 1

96 cucreMaTtu3anus 3HaHu. OyHKIHUH: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44444
byHKIUH
[ToBTOpEeHME, 0000IIEHNE 1

97 cucTeMaTu3anus 3HaHui. OyHKINH: bubnnoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

08 cucTeMaTtu3anus 3HaHui. OyHKINH: bubnnoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f4452¢e6
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

99 CUCTEMAaTU3ALMs 3HAHUMN. bu6muoreka [IOK
I'paduueckoe penieHre ypaBHeHUN https://m.edsoo.ru/7f445516
U UX CHUCTEM

100 [ToBTOpeHme, 0600IEeHNE U

CHCTeMaTHu3allus 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'padmueckoe pemienne ypaBHEHUI
U HX CUCTEM

101

102

HToroBast KOHTpOJIbHAsL paboTa 1

O0001IeHre U cUCTEMaTU3 AU
3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O

102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa3OBaHI/Iﬂ

1

1.1

Yucia U BEIUMCIIEHUA

BremonaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaMH

1.2

Haxoguts  3HaueHUs  4YMCIOBBIX  BBIP@KEGHHUH,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U MTPUEMBI BBIYHUCIICHUS 3HAYCHUN IPOOHBIX

BLIpa)KeHPIﬁ, COoACPIKAIUX OOBLIKHOBEHHBIE U ACCATUYHBIC ,I[pO6I/I

1.3

1.4
1.5

[Tepexogute oOT oxHOM QopMbl 3amucu 4yMcen K Apyrou
(mpeoOpa3oBBIBaTh  JIECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)

CpaBHUBATH U YIIOPAIOUYNBATH PallMOHAIbHbBIE YHCIIA

OxpyrisaTh uncna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YJbTaTa BBIUYMCICHHUM, OLIEHKY
3HQYEHWW YUCIOBBIX BBIPAKCHUU. BBINOTHATH OEUCTBUS €O

CTCIICHAMMU C HATYPAJIbHBIMU IOKa3aTCIISIMU

1.7

1.8

2.1

HpI/IMeHHTL MNPpU3HAKHW JCIUMOCTHU, PA3JIOKCHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YNCET

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/aud, CBS3aHHBIE C
OTHOILIEHHEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HMHTEPIIPETUPOBATh PE3yJIbTaThl pEIIEHUs 3adad ¢
y4E€TOM OTpaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB
AnreGpanyeckue BbIpaKeHHs

Hcnonp30BaTh air e6pa14qecxy10 TCPMHUHOJIOTUIO U CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOr0 MaTepuana
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2.3

Haxomuth 3HaueHuss OYyKBEHHBIX BBIPDAKEHUH TMpU  3aJaHHBIX
3HAYCHUSX MEPEMEHHBIX
BemonHATe TpeoOpa3oBaHUsl IENOTO BBIPAKCHHS B MHOTOWICH

IIPUBCACHUEM HO,I[O6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJICH, IPUMEHSTH (OPMYJIBl KBajapaTa CyMMBbl M KBajapaTa

Pa3sHOCTH

2.5

OcCymiecTBIATh  PA3/I0)KEHHUE MHOIOWIEHOB HA MHOXUTEIU C
MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTES, TPYIITHPOBKH

CJIaraeMbIX, IPUMEHEHHS POPMYJIT COKPAIIEHHOTO YMHOKEHHUS

2.6

2.7

3.1

3.2

[TpumensTH NpeoOpazoBaHKsi MHOTOUJICHOB ISl PELICHUS pa3IMYHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU IOKA3aTEISAMU
JUTs1 Ipeo0pa3oBaHus BBIPAKCHUI

YpaBHEHMS 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPAaBHEHUS

[IpumensaTp rpaduveckue METOAbl NPU PEIICHUH JMHEHHBIX

YPaBHEHHUH U X CUCTEM

3.3

3.4

[TonGupars mnpuMepbl Hap 4YHCEN, SBISIOIIMXCS — pelIeHUEM
JIMHENHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMA

CTpouTh B KOOPIMHATHON INIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
C ABYMs NIEPEMEHHBIMU; MOJIb3YACH IPpaKOM, IPUBOINUTEH TPUMEPHI

pEIIEeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMbl BYX JIMHEWHBIX YPaBHEHHH C  JABYMs
MEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu

CocCTaBIATh U peIIaTh JUHEHHOE YPABHEHNE UM CUCTEMY JIMHEHMHBIX
YPaBHEHHUH 110 YCIOBHIO 33Ja4d, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4! MTOJIY4EHHBIN pe3yiabTaT

Koopaunats! u rpapuku. OyHkimm

N3o0pakath HA KOOPIWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI, 3alMChIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pauqec1<0M SA3BIKE




4.2

4.3

OTMedaTh B KOOPIMHATHOM IUIOCKOCTH TOYKH 110 3aJaHHBIM
KOOp/AWHATaM
CrpouTts rpaduku TuHEHHBIX GyHKIMNA. CTpOUTh rpaduK GYHKIUHT Y

= [x|

4.4

OnuceBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJIHYECTBO,

CTOUMOCTD, ITPOU3BOANUTECIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIMY 110 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumarps rpaduueckuii crnoco0 TMpencTaBiICHUS M aHalu3a
uHpOpMAaLUY, W3BIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3

rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucna ¥ BRIYUCICHUS

1.1

1.2

Hcnonp30BaTh  HayajbHbIE  MPEACTABIECHUS O  MHOYKECTBE
JICHCTBUTEIIBHBIX YNCEI I CPABHEHHUSI, OKPYTJICHUS U BBIYMCIICHHUI,
n300pakaTh JeMCTBUTENbHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPAMOM

[IpumeHsTh TOHSATHE apU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS,
HaXOJUTh KBaJpaTHblE KOPHM, HCIOJIB3YSl TNPUH HEOOXOTUMOCTH
KQJIBKYJISATOD, BBIITOJIHATh peoOpa3oBaHus BBIPAKECHU,

COACPpKANX KBAAPATHBIC KOPHH, UCIIOJIb3Y CBOMCTBA KOpHCfI

1.3

2.1

Hcnonp30BaTh 3amucu OONBIIMX W MallbIX YHCEI C ITOMOIIBIO
JECATUYHBIX Tpo0ei u creneHedt uncna 10

AnreGpanyeckue BbIpaKeHHs

[IpuMeHsSTh TIOHATHE CTENEHU C IEeNBIM TOKa3aTelleM, BBITIOIHSTH
peoOpa3oBaHUs BBIPAKCHUH, COJCPKAMUX CTEIECHU C MEIBIM

IIoKa3aTcjieM
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BBITTONMHATE  TOXIECTBEHHBIE TMPEOOPA30BaHUS  pallMOHATBHBIX
BBIPAXKEHUI HA OCHOBE NpPaBWJI JACHUCTBUM HaJ MHOTOWICHAMU H

anreOpanvdecKuMHu IPoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

3.1

3.2

33

[TpumeHsTh IpeoOpa3oBaHUsl BHIPAKEHUN TSl PEHICHUs Pa3IMuHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAIBHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M palUOHAIbHbBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPpCMCHHBIMU

IIpoBoauTh NpOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npecTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUM pellIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT ciOBeCHOW (QOPMYIHUPOBKH 3amauud K €€
anredpanvyeckoil MOAENU C MOMOIIbIO COCTaBJICHHS YPaBHEHHS MU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTCKCTOM 3aJa4H HOqueHHLIﬁ pe3yiibTaTt

3.4

4.1

4.2

IIpuMeHATh CBOMCTBA UHUCIIOBBIX HEPAaBEHCTB I CPaBHEHHS,
OLICHKH, peIlaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpauuecKyr0 MILUTIOCTPALINIO MHOKECTBA peIlleHHH

HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
OyHKIMU
[TonuMate W HCMONB30BaTh (YHKIMOHAIBHBIE TOHATHUS U SI3BIK

(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs1), ONpPENENATh 3HaueHHE
(GYHKIMM 110 3HAUEHUIO apryMEHTa, ONPEeNiaTh CBOMCTBA (DYHKIIUU
o e€ rpaduky
Crpouts rpaduku 3J€MEHTapHBIX PYHKIMH BHUJA:

y=k/x

kix




, Y =x%,y = x*, y = ||, OMACHIBaTh CBONCTBA YUCIIOBOM (DyHKIINH 110 e
rpadguky

9 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YIIOPAA0YMBAaTh pPAlMOHAJIBHBIC M HpPpallMOHAJIBHBIC

quciia

BreinonHaTs apI/I(l)MCTI/I‘IeCKI/Ie HeﬁCTBHﬂ C palliOHAJIbHBIMH YU CJIaMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYUCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHMs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

2.1

OprTJ'ISITL HeﬁCTBHTeHBHBIe qucia, BBITIOJIHATDH IIPpUKUIKY

pe3ynbTaTa BEIYHACICHUMN, OLICHKY YHCIOBBIX BBIPAKEHUI
YpaBHEHUs U HEPABEHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTCfIIJ.IPIG Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

2.3

2.4

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPABHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SBIIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3ama4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHUA YPAaBHCHUA WM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

MNEPEMCHHBIMU

IIpoBoaUTE mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYeCKUX
MpeJICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIM YpaBHEHUE

WM CHCTEMA YPaBHEHHM pellIeHus], €ClI UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUNCIIOBOM MTPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cumcTeMBl JTMHEHHBIX HCpPaBCHCTB, CUCTEMBLI HCEPABCHCTB,
BKJIIOYAOOIUME KBaApPaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIUCbIBAaTh PCHICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PECIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3bpiBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMN Buaa y = VX, y = |X| © ONUCHIBATH

CBOWCTBA (PYHKIUH

33

Crpoutpb M u300paxaTb CXEMAaTUYECKU TIpa@UKU KBaJApPaTUUYHBIX
(GyHKIMI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIMH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTU4HyIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMeEphl KBaJIpaTUYHBIX (YHKIMH U3 pealbHOM KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(METHUECKYI0 UM T€OMETPUYECKYIO IPOrpeccuu
MIPU Pa3HBIX CIIOCO0axX 3aqaHus

BBINONHATE BBIYMCICHUS C UCMOJNb30BaHUEM (HOpMYT n-TO 4iieHa
apupMeTHUecKoil 1 TeOMEeTPUUYECKOI IPOrpeccuii, CyMMbI EPBHIX N

YHJICHOB

43

I/I306pa>1<aTL YJICHBI IOCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOU INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YU CJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HUCIIOJIb30BaAHHUEM

KaJIbKYJIATOPA, HU(GPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Uucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsATHE pamMOHAIBLHOTO 4YKCIIA, 3alKHCh, CPAaBHECHHE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
o Apudmernieckre IeicTBUS ¢ pallMOHATLHBIMU YKCciIaMu. Pemenue 3a1a4 u3
' peasibHOM MPAaKTUKK HA YacTH, Ha TPOOH
13 Crenenb C HaTypaldbHBIM IIOKa3aTeJeM: OMpesesieHue, mpeoOpa3zoBaHUe
' BBIPAKEHUI Ha OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE IpOOU U IpoOU B BUJIE MPOIEHTOB.
' Tpu oCHOBHBIE 3aJJa4M HA POLEHTHI, PELLICHUE 334 U3 PEAIbHON PAKTUKU
s [IpuMeHeHne TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXKHUTEIU
' HaTypaJIbHbIX YHCEI
L6 PeanpHple  3aBucMMOCTH, B TOM 4ucie TpsMmas W oOpaTHas
' [IPOINOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycTrMBbIe
. 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIBI.
. Brruucnenus mo popmynam
53 [IpeoOpa3oBanre OYKBEHHBIX BBIPDOKEHUH, TOXKJIECTBEHHO paBHbIE
' BBIPAXKCHUS
24 CBolicTBa CTETIEHU C HATYPAJIbHBIM [T0Ka3aTeIeM
) s OpnHownensl 1 MHOrOWIeHbl. CTeneHb MHOTOWIeHa. CloeHne, BhIYMTaHuE,
' YMHOXXEHHE MHOTOYJIEHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pasHoctu. @opmyna pa3HOCTH KBaApaTtoB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHOXUTEIN
3 YpaBHeHU




31 VYpaBHeHHe, KOpEHb ypaBHEHHUs, MpaBWia MpeoOpa3oBaHHs ypaBHEHUS,
‘ PAaBHOCUIIBHOCTh YPaBHEHUM
32 JIuHeiHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
. YpaBHEHUS, pEUICHNUE JIUHEHHBIX YpaBHECHUI
33 CocraBneHne ypaBHEHUH 1O YCIOBHIO 33/1a4u. PenieHue TeKCTOBbIX 3a4a4 ¢
. IMOMOIIBIO YPABHEHHI
34 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JByMs NepeMEHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHUH CIIOCOOOM MOACTaHOBKU. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touku Ha npsiMoi
42 Uucnoble MpoMEXYTKH. PaccTosiHue Mex 1y ABYMSI TOUKAMU KOOPAMHATHOU
' IpsAMON
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U opaAUHATA
' TOYKH Ha KOOPJAWHATHOM MJIIOCKOCTH
a4 [Tpumeps! rpadukos, 3aaaHHbIX hopmynaMu. UTeHue rpaguKkoB peasbHbIX
. 3aBUCUMOCTEHN
4.5 ITonsarue Gpynkuun. ['papuk pynkunu. ColicTBa QyHKIMIA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'papux pyHkuumn y = [x|
47 I'papuueckoe pemieHHe JIUHEWHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
1 KBanpatusiii kopeHb u3 uyucna. [loHsTue 00 HpparoHaIbHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apumeTHyecKHX KBAJApPATHBIX KOPHEH M HX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIpa)KCHUI u BBIYMCIICHHSIM.
JleficTBUTENIbHBIEC YUCIIa
1.3 Crenens ¢ 1enpIM MokasareneM u e€ cBorictsa. CTaHgapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

KBampatublii  TpéxuseH, pas3io)KeHHE KBaJIpaTHOro TpEXUieHa Ha

2.1
MHO>XKHUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnredpandeckoi 1poou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOKEHHE, JICTICHNE alNre0pandeckux Ipooei
24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEeHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCA K TMHEWHBIM U KBaJAPATHBIM
33 [Ipocreiimune qpoOHO-palOHANIbHBIE YpaBHEHUS
I'paduueckas mHTEpHIpETAIIUS YPAaBHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM
34 JMHENHBIX YPaBHEHUI C IByMs IepeMeHHbIMU. 1IpuMepsl pemenns cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemienue TekcToBBIX 3a/1au aJireOpanyeckuM crocooom
3.6 UucnoBbie HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
i1 [Tonstne Qynkuun. OOMAacTh ONpeneneHuss U MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINHU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKLINH, OTPAXKAIOLIMX PeabHbIE TPOLIECCH
44 @DyHKIUY, OINMUCHIBAIOUIME TNPSAMYI0 U OOpaTHYI HpPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIUU y =x7, y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI




9 KIIACC

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BIYKCICHUS
1 ParonanpsHble 4ncna, MppalMoOHATBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
15 OecKOHEUHbIE JeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTEIBHBIX YNCEI
1.3 Apudmerndeckue A1eUCTBUS C ACUCTBUTEILHBIMHU YACIAMU
W3mepenust, mpuOikeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,
L4 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM wmupe. [IpubmmkénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOIkenHus. Okpyrienue uucen. [Ipukuaka v oneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IIEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUM, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAJAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHUN TpPETbe U
' YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
20 Pemenne cucrem IByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMbBl YPaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJTHOW NTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOMN
2.15 KBagparHble HEpaBEeHCTBA




['padmyeckass uHTEpIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NepPEMEHHBIMH

3 OyHKIMH

31 KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAMHATHI
' BEPLIMHBI 1apaldoJibl, OCb CUMMETPUU MapadoJibl

3.2 I'paduku byakumit y=kx, y=kx+b 1 uX CBOMCTBa

3.3 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku GyHKIUi , ¥ UX CBOHCTBA
4 YucaoBbie MOCIEI0BATEIBHOCTH

i1 Omnpenenenue u ciocoObl 3aJJaHUS YHCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' HOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIioif n-ro dieHa

42 Apudmernueckas mnporpeccus. DPopMmynbl n-ro wieHa apudMeTHUecKoiu
' IPOTPECCHH, CYMMBI IIEPBBIX 71 YICHOB

43 I'eomerprueckass mporpeccuss. @Dopmyibl 7n-r0  4ieHa IE€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

44 N300paxkenne 4neHOB apu(pMETHUYECKOW U T'€OMETPUYECKOM mporpeccuit
' TOYKaMH Ha KOOPJMHATHOM MIIOCKOCTU. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 CJ105KHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOTI'O
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaUuecKkoe Ipe/CTaBlIeHUE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACIICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbICKA3bIBAHUSA, IMPUBOJAUTL IIPHUMECPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, LeJI0Oe YHUCI0, MOJIYJb YUCIA, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBaTh H
YIOPSAAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHUH

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM IOKA3aTeNeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXKJIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTEIECHH
OOJBIIIE €AMHUIBI; YMEHHE BBITIOJHATH PACUETHI TO (dopMyam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCI€ C HUCHOIb30BaHWEM (HOPMYNT Pa3HOCTH KBAApPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh MOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME PEIaTh JUHEHHBIC U KBAIpaTHbIC YPABHEHH,
JIPOOHO-PAMOHAIBHEIC YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX ypaBHEHUH, JINHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX IIPEAMETOB
U TPaKTUYECKUX 3aJay; YMEHHE MHCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISI MU300pakKeHUs peleHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QYHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  NPOMEXKYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAaWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEPUPOBATH  TOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTb, JINHEHHAS QYHKINS, KBapaTU4Has PyHKIU,
oOpaTHasi MPONMOPUUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHE
ctpouth rpaduku  (GYHKUWH, WUCHONB30BaTh Trpadukd IS
OIIpEJICTICHNs] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIS PEIICHHUS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEalTbHOM JKU3HU; YMEHUE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTh  IOHSTHUSAMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TEOMETpUYECKass MPOrPecCUd; yMEHHE
UCIIOJIb30BaTh CBOIMCTBA MOCJIEN0BAaTEIbLHOCTEH, (hOPMYIBI CYMMBI U
o0I1ero wieHa Npyu PELIeHUU 331ad, B TOM 4YUCIe 3aa4 U3 JPYTUX

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHne penath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOUMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3a7a41 U3 00JaCTH YIIpaBICHUS JIMUHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS,
yYpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHIO 3aJ1ayH,
MCCJIEIOBATH MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHnue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE3OK, IIpsiMas,
1yd, JI0OMaHas, yrou, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJIbHUK, MeIuaHa, OUCCEKTpHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYTOJbHHUK,  Mapajuiejorpamm,  pomo,
OpsIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTYypaMH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJIEe U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKHUX BEJIUUYHUH C IPUMEHEHUEM U3YUEHHBIX

cBoMCTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh IOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaIeIbHOCTh M MEPICHIUKYISIPHOCTD MPSIMBIX,
YroJ MEXIy TNPSIMBIMH, HEPICHIUKYISpP, HAKIOHHAS, MPOCKLUS,
nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE Paclo3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  HapauieIbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAaroIleM MHUPCE

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOIIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHSTH (QOPMYIBI TEpUMETpa H IUIOUIATH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAU Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesenuIena; yMEeHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOMICHUS JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, ILTOIIA e

12

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IHOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONepupoBaTh TMOHATUAMHA: MPAMOYIOJIbHAd CHCTEMaA
KOOpJAuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTAaBJICHUA JAHHBIX W PCHICHHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMmenune ONCprupOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,




15

16

HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO HabOpa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TPEJCTABICHHYI0 B Ta0JMIaX W Ha Juarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBIICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA HMCXO.M)
CIIy4aifHOTO OIBITA, CIYYaliHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B ONbITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3ajaud METOJOM OPraHU30BAaHHOTO mepedopa U ¢ MCHOJIb30BaHUEM
IIpaBUJla YMHOKEHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pEalIbHbIX
COOBITHI U SBIIEHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KalolleM MHpPE U B IKU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3a[]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJI€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOJUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
' MIEPUOINICCKHE IPOOH

13 Panmonaneupie uncia. Apudmernyeckue omepanud ¢ paloHaJIbHBIMU
. YyHUCllaMu

» JeiictButensubie yncina. ApudMeTHdyeckrue Omepanuu C IeHCTBUTEIbHBIMU
. YUCIAMU

s [TpuOmkE€HHbIE BBHIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BRIUMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

59 Crenenb ¢ nenbiM nokazareneM. CTeneHb C palMOHAIbHBIM I1OKAa3aTeJIeM.
. CBoiicTBa CTENEHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cremeHu.  JlelcTBus ¢
' apupMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 YpaBHEHMS U HEPABEHCTBA

- Ilensle u apoOHO-panMoOHaNbHBIE ypaBHEHHsA. CHCTEMBI U COBOKYIHOCTHU
. YpaBHEHUU

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3aMau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUsg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkun. [IpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuuu. HaunOosbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEKYTKE
6 KoopanHaTs! Ha IpsAMOM U IIIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyroapHUK
7.3 MHOroyrojabsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypOBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe Maxkaperue F0.H., Munarok H.I'., Hemkos K.W. u ap.; oz
penakuueii TensikoBckoro C.A. AxkunonepHoe 061mecTBo «3naTrenscTBo
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kiiacc: 6a30BbIl ypOBEHb: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues FO.H., Munrok H.I'., Hemkos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkinonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemienue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

* Maremartuka. Anrebpa: 7-i kiiacc: 6a30BbIl ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakiueit TemsikoBckoro C.A. AkinoHepHoe o01ecTBo «31aTenbeTBO
«IIpocsemenue»

* Marematuka. Anredpa: 8-i kiacc: 6a30BbIi YPOBEHB: yueOHUK; 16-¢ u3ganue,



nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo
«IIpocserieHue»

* Maremaruka. Anreopa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-e u3ganue,
nepepadotanHoe MakaperaeB FO.H., Munmiok H.I'., Hemxos K.W. u 1p.; mon
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectTBo «M3aaTenbcTBO
«IIpocsemenue»

» Anrebpa. Jlupaktuueckue MaTepraibl. 7 Kiace: yuaed.mocodue st
obmreoOpazosar. opranuzanuii /JI.1. 3sasuy, JI.B. Ky3uenona, C.b. CyBoposa. -
25-e uznanue - M. :IlpocBeiieHue

» AnreOpa. Jlugaktuueckue Matepualbl. 8 Kiacc: yue0.mocooue ajis
obmeoopazosar. opranuzanumii /JI.M. 3BaBuy, JI.B. Ky3nenosa, C.b. CyBopoaa. -
25-e uznanue - M. :IlpocBemienue

» Anrebpa. Jlugaktudaeckue Mateprainl. 9 kinace: yaed.mocodue st
obmieoOpasosar. opranuzanuii /JI.1. 3sasuy, JI.B. Ky3uenona, C.b. CyBoposa. -

25-¢ uznanue - M. :IlpocBelienue

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET
1. bubmmoreka [IOK

2. https://resh.edu.ru/






