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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCA OJHMM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOmIEr0 00pa3oBaHMA: OHA
obecrieunBaeT M3y4e€HUE APYrMX AMCLUIUIMH, KaK €CTeCTBEHHO-HAy4yHOI'o, TaK U T'yMaHUTApHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOJUMO JUIl TMPOJODKEHHS O00pa3oBaHUS W B TIOBCEJHEBHOW JKU3HHU.
Pa3Burtue y o0yyaromuxcs HaydyHbIX NIPEICTaBICHUI O IPOUCXOXKIEHUH U CYLTHOCTH alnre0pandeckux
abcTpakiuid, croco0e OTpaKeHUST MaTeMaTHYECKOH HayKOW SIBJICHHWH M TPOLIECCOB B INPHPOJE U
o0miecTBe, pOJIM MaTEeMaTHUYECKOro MOJENUpPOBaHMS B HAy4YHOM IIO3HAaHUM U B IPAKTUKE
CHocoOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMSI M KAUECTB MBIILIECHUS, HEOOXOJUMBIX AJIS
ajanTalMd B COBpPEMEHHOM IdpoBoM oOmiectBe. M3ydenue anredOpbl obecrieunBaeT pas3BUTHE
yMeHMsI HaOJl0J1aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBILUICHMUS,
CHOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHSI U BBIBOABL, (hopMynupoBath
yTBepxkaeHus. (OcCBOeHHME Kypca aireOpsl OO0ecreyrMBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS
o0yyaroIuxcs: OHM HCHOJNb3YIOT JACIYKTHBHbIE W HWHAYKTHBHBIE pacCyXJIeHHs, 0000lieHne u
KOHKpeTH3alnto, abcTparupoBanue u ananoruto. OOydeHue anreOpe mpearnosiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENIBHON JIEATEIbHOCTH OOYYaIOLIUXCs, TO3TOMY CaMOCTOSATEIBHOE pEIIeHUe 3ajad
SBJIAETCA pean3alreil 1eaTeIbHOCTHOTO IPUHIIUIA 00YyUEeHHUS.

B cTpykType mporpammsl ydeOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEro oO0pa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJEpXKaTebHO-METOAMYECKUe JUHUM: «Uucia W BBIYUCICHUS»,
«Anrebpanyueckue BBIpAXKEHUA», «YpaBHEHHs M HepaBeHCTBay, «DyHkium». Kaxmas uz stHx
COJIEpP)KaTEIbHO-METOUUECKUX JIMHUM pa3BUBAeTCSd Ha MPOTSHKEHUM TPEX JIET HM3Yy4YEHHUs Kypcea,
B3aMMOJICUCTBYSl C JPYIMMH €ro JMHUAMH. B Xoze wu3ydeHus ydeOHOro Kypca oOydarommmcs
MPUXOJUTCS JIOTHUECKHU PACCy’KIaTh, MCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN s3bIK. B cBs3M ¢
3TMM B TporpaMMmy Yy4yeOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MIpe/ICTaBICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHMYeCKOTO OOpa30BaHUS M CIIOCOOCTBYIOILIUE
OBJIa/ICHUIO O0YyYaroIMMUCS OCHOB YHHBEPCAJIBHOI'O MaTeMaTH4eCKOro s3bika. ConmepikaTeNbHOU U
CTPYKTYpPHOI OCOOEHHOCTBIO yUeOHOT0 Kypca «Anredpay sBISeTCS ero MHTErpUPOBAaHHBINA XapaKTep.

Conepxanne nuHUM «Yucina M BBIYMCICHUS» CIYKUT OCHOBOM JAJs JalbHEMIero M3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOIIMXCS JIOTMYECKOTO MBINUIEHHS, (OPMUPOBAHUIO
YMEHHUS T0JIb30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
IUIs TIOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHSA O YUCIIE HA YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAJBHBIMH M HUPPALMOHAJIBHBIMH YHCIaMH, (HOPMUPOBAHMEM IPEICTaBICHUH O
JEMCTBUTENILHOM 4HCIIe. 3aBEpIICHUE OCBOCHMS YHUCIOBOM JIMHUM OTHECEHO K CpeJHEMY o0IueMy
00pa3oBaHUIO.

Coneprkanne IByX anreOpandecKux JIMHUNA — « AnreOpandeckue BhIpaXCHHUSI» U «Y paBHCHHS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO y OOYYaIOUIMXCS MaTeMaTH4eCKOro ammapaTta,
HEOOXOAMMOro JUId pEUIeHHs 3afad  MaTeMaTHKHM, CMEXHBIX MPEIMETOB M IPAKTUKO-
OPHEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOro oOmero oOpa3oBaHUs Y4eOHBI MaTepHuai
IPYNIIUPYETCS BOKPYI PallMOHANBHBIX BbIpakKeHUM. Anredpa JeMOHCTPHpPYET 3HAaUCHHE MaTEeMAaTUKU
KaK f3bIKa JUIsl IOCTPOEHUSI MAaTEMaTUUYECKUX MOJEJIEH, ONMUCAHUS MIPOLIECCOB U SIBICHUN PEalbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKkKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTIO
MBILUICHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, IJIsI OCBOCHHS Kypca HH()OPMATHKH, W OBJaJCHHUE
HaBbIKAMU JIEYKTUBHBIX paccyxieHuid. IIpeoOpa3oBaHue CHUMBONBHBIX ()OPM CHOCOOCTBYET
pa3BUTHIO BOOOpaXeHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue (yHKUMOHATBHO-TpaQUUECKON JTUHUM HALIEJICHO Ha MOJy4YeHHE O0Yy4arolMMHCS
3HaHUN O (YHKIMSIX KaK BaKHEUIEH MaTeMaTHYECKONW MOJCIM MJis ONMHUCAHUA M HWCCIICIOBAHUS
pa3Ho00pa3HBIX MPOLECCOB U SBJICHUHN B MpuUpojae U olmiecTBe. M3ydueHue marepuana crocoOCTBYeET
Pa3BUTHIO Yy OOy4arOUIMXCS YMEHMSI MCIIONIb30BAaTh pPa3jMyYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTUKd — CJIOBECHbIE, CHUMBOJHMYECKHE, TpauuecKkue, BHOCHUT BKJIaJ B (OPMHpPOBAHUE
MIPECTABICHUHA O POJIM MATEMAaTUKU B PAa3BUTHH [TUBWIIN3ALUHN U KYJIBTYPHI.

CornacHo yyeOHOMY miiaHy B 7-9 kiaccax m3ydaeTcst y4eOHBIH Kypc «Anre0pa», KOTOpBIH
BKJIIOYAET CJIAYIOIINE OCHOBHBIE pa3/ienbl cojepkanus: «Hucna u BeIYUCICHUA», «Anredpandeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIIUNY.



Ha n3yuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3 yaca
B HeJeno), B 8 kinacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEJIeN0).



COJAEPKAHUE OBYYEHUSA
7 KJIACC

Yucsia v BoIYMCTIEHUS

Jlpobu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEXO] OT OAHOW (POopMBI 3amucu Ipodeit K apyroi.
Tlonsarue panuoHaJIbHOr0 4YwucCjia, 3aluCb, CPABHCHUC, YIOPAAOYHMBAHWC PANUOHAJIBHBIX YHCCIL.
Apudmernueckue ASHCTBUS C pallMOHAIBHBIMU YHclaMu. PemeHue 3a1ay U3 peanbHOM MPaKTUKUA Ha
4acTH, Ha IpOOH.

CreneHb ¢ HATYpallbHBIM MOKAa3aTeJIeM: OMpeaelieHre, MpeoOpa3oBaHre BHIPAKEHUN HA OCHOBE
ompeeNieHus, 3auch 00NbIUX Yucen. [IponenTsl, 3anuch IPOIIEHTOB B BUAE IpoOU U IpoOU B BUIE
MPOLEHTOB. Tpy OCHOBHBIE 337]a4X Ha MPOIICHTHI, PEIICHUE 33729 U3 PealbHOM MPaKTUKU.

HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIUMOCTH, PA3JIOKCHUC HA MHOXUTCIIN HATYPAJIbHBIX YUCCIIL.

PeanbpHBIC 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi B 0OpaTHas MPOTOPIIHOHATHHOCTH.

AJredpanyeckue BbIpaKeHUsI

IlepemeHHBIE, 4YMCIIOBOE 3HAYCHUE BBIPAXKEHUA C IEepeMEHHOU. JlomycTuMble 3HAa4YeHUs
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]y BEIMUMHAMH B BUJE (opMyiibl. Beruucienus no
¢dopmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKCHHM, TOMXKIESCTBEHHO PAaBHBIC BBHIPAKEHHS, MIPABUIIA
peoOpa3oBaHUs CyMM WU IIPOU3BEJCHMH, IPaBUIa PACKPBITUA CKOOOK M INPHUBEACHMS I10J00HBIX
CJIaraeMbIX.

CBoiicTBa CTENEHU C HATypaIbHBIM [10Ka3aTeNIEM.

Onnounensl W MHOrowieHol. Crenenp MHorowieHa. Clo)XKeHHE, BBIYUTAHHE, YMHOXKCHHE
MHOTrowIeHOB. POPMyJIbl COKPALIEHHOTO YMHOXKEHHUS: KBapaT CyMMBbI U KBajapaT pazHoctu. Gopmyna
pa3sHOCTHU KBaJApaToB. Pa3iiojkeHne MHOTO4IEHOB HA MHOXKUTEIIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, NpaBWiIa NpeoOpa3oBaHUs YpaBHEHHS, pPaBHOCHIBHOCTb
YpaBHEHHUIA.

JInneliHOEe ypaBHEHHUE C OJHOM IEPEMEHHOM, YUCJIO KOPHEM JIMHEHHOIO YPaBHEHHs, PEIICHUE
JUHENHBIX ypaBHEHHUI. COCTaBIeHUE ypaBHEHUH IO YCJIOBHIO 3a1add. PeleHue TEeKCTOBBIX 3a7ad ¢
MMOMOUIBIO YPABHEHHUI.

JIuHeliHOe ypaBHEHHE C JIByMs IEpeMeHHbIMH M ero rpapuk. Cucrema JIBYX JIMHEHHBIX
YpaBHEHHUH C JBYyMsl IEpEMEHHbIMU. Pelienne cucteM ypaBHEHHUM criocoOOM MoJCTaHOBKU. [IpumMepsl
pEILIeHNs TEKCTOBBIX 3aa4 C TIOMOILBIO CUCTEM YPABHEHHM.

DyHKIUHA

KoopaunaTta Touku Ha npsiMmoi. YucinoBbele MPOMEXYTKH. PaccTosiHue Mexay IByMsl TOUKaMH
KOOPJIMHATHOMN IIPSIMOA.

[IpsmoyronbHas cucrtema koopauHaT, ocu OXx um Oy. Abcuucca W opauHAaTa TOYKH Ha
KoOpAnHATHOH 1iockocTH. [Ipumeps! rpadukos, 3agaHHbIx popmynaMu. UTeHne rpaduKoB peabHBIX
3apucumocrteil. [lonstue pynkuuu. I'papuk ¢pynkuun. CpoiictBa Gpynkimil. Jluneiinas ¢ynkuus, eé
rpaduk. ['paduk dyukiun y = [X|. I'paduueckoe penicHre TUHEHHBIX YPaBHEHHH U CUCTEM JTMHEHHBIX
YPaBHEHUH.

8 KVIACC

Yucia v BbIYHCTICHUS

KBagpatHelif kopeHb u3 wuucna. llonstue 00 wuppaunoHadbHOM uucie. JlecsaTHuHbIE
NpUOIMKEHUST UppalMOHANBHBIX uKcen. CBOWCTBA apu(pMETHYECKMX KBaIpPAaTHBIX KOPHEH M HX
IIPUMEHEHHE K IpeoOpa30BaHUI0 YMCIOBBIX BEIPAXKEHUI U BEIYUCIECHUSIM. JleiCTBUTEIbHbBIE YUCTIA.

Crenens ¢ 1enbIM MOKa3zaresaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YHUCTA.



AJiredpanvecKue BbIpPaKeHUs1

KBagparsslil TpEXUIEH, pa3JIOKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckast 1po0b. OCHOBHOE CBOWCTBO ajreOpandeckoit apoou. CrokeHre, BEIYUTAHKE,
YMHOKEHHeE, JeJIeHHe anreOpandeckux Apooeil. ParpionansHbie BRIpaKeHHS U MX TIpeoOpa3oBaHue.

YpaBHeHHUsI U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, popMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHUH, CBOJAIIMXCS K JIMHEHHBIM W KBagpaTHbIM. IIpocteiinmme apoOHO-panioHalIbHbIC
YpaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUH C JABYMS IEPEMEHHBIMM M CHUCTEM JIMHEMHBIX
YPaBHEHUH C ABYMs IepeMEHHbIMH. [IprMepbl pelieHuss CHCTEM HEIMHEHWHBIX YPABHEHUH C JBYMs
[IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 337124 alreOpandyecKuM CriocoOoMm.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOW nepeMeHHOU. PaBHOCHIBHOCTH
HepaBeHCTB. JInHeliHbIe HEpaBeHCTBA ¢ OIHOM nepeMeHHOW. CUCTeMBbl TUHEHHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢ynkuumu. OOnacTe ompeAeneHUs M MHOXECTBO 3HaueHuil ¢yHkuuu. CrnocoOsl
3a1aHus QyHKITUH.

I'paduk ¢pynkuuu. Yrenue cBoiictB GpyHkuuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKINH,
OTPaKAIOIIUX PeATbHBIE TIPOIIECCHI.

@DyHKIMM, OINUCHIBAIOLIME MPSIMYI0 M OOpaTHYIO MPOINOPIMOHAIBHBIE 3aBUCUMOCTH, HX

rpapuxn. Oyskmun y=x>, y=x°, y=\/; , Y=|X|. I'paduyeckoe peiieHne ypaBHEHUIl U CHUCTEM
YPaBHEHUM.

9 KVIACC

Yucaa 1 BBIYUCIEHUS

PanmonansHbIe YKciia, HppallMOHAIBHBIC YUCIIa, KOHEYHBIC B OECKOHEYHBIE JECATUYHBIC IPOOH.
MHOKECTBO JIEHCTBUTENBHBIX YUCEII, JCHCTBUTEIbHBIC YHCa KaK OCCKOHEYHBIC EeCATUIHBIE JTPOOH.
B3anmMHO 0/IHO3HAYHOE COOTBETCTBUE MEKY MHOXECTBOM JI€HCTBUTEIBHBIX YMCEI U KOOPAMHATHOMN
IIPSIMOM.

CpaBHEHHE TIEHUCTBUTEIIBHBIX YHCENl, apuPMETHICCKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mepbl 00BEKTOB OKPYKAIOIIETO MUPA, ITTUTEILHOCTD MTPOIIECCOB B OKPYIKAIOIIEM MUPE.

[TpubmmkéHHOe 3HaUCHUE BEIMYUHBI, TOYHOCTH MpuoOmmkeHus. Oxpyrinenue uncen. [pukuaka
Y OLICHKA PE3YyJIbTAaTOB BHIYHCICHUMN.

YpaBHeHNsI M HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCSA K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIALIMXCA K KBaJpaTHbIM. bHKBaapaTHOe
ypaBHeHUE. [IpuMepbl pelieHusT ypaBHEHHH TpPETbEH W YETBEPTOM CTENEHEW pa3ioKeHUEM Ha
MHOXUTEIIH.

Pemenne npoOHO-panMoHaNBHBIX ypaBHEHHH. PeleHne TEeKCTOBBIX 3ajad anreOpandyecKuM
METOZOM.

VYpaBHeHHe ¢ JByMs TepeMEeHHbIMM M ero rpaduk. Pemenuwe cucreM JBYX JHMHEWHBIX
YPaBHEHUH C JBYMs IIEPEMEHHBIMU. PellleHne CUCTeM BYX YpaBHEHUM, OJHO U3 KOTOPBIX JIMHEHWHOE,
a Japyroe — BTOpoi cremeHu. ['paduueckass HHTepHpeTanusi CHUCTEMbl YpaBHEHHH ¢ JByMs
[IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNreOpandeckKuM CrIocoOoM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.



Pemienue nMHEHWHBIX HEPABEHCTB C OJHOM TIEpeMEHHON. PemieHne cucTEM JIMHEUHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOM. KBaapaTtHele HepaBeHcTBa. I'paduueckas HHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA
KBagpartuunas ynkuous, e€ rpagux u coiictBa. [lapaboia, KoopAuMHATEl BEPIIUHBI 1apa0OJIbL,
0Cb CUMMETpPHHU I1apaloJIbl.

I'paduxu pynxmmit: y=kx, y =kx+Db, yzg, y=x%, y=+X, y =|X| u nx cBoiictaa.

YucsioBbIE MOCJI€10BATEIHHOCTH U TPOTPecCHH

[loHsiTHe 4YKMCIOBOM TOCJIENOBATENLHOCTH. 3aJaHuE IOCJIEI0BATEILHOCTH PEKYPPEHTHOU
dhopmynoit u popmyIoi N-ro deHa.

ApudmeTnueckass U reoMeTpuueckas mporpeccuud. GopMynsl N-To dieHa apuhMETHISCKOU U
reOMETPUUYECKON TPOrPECCUid, CYMMBI MEPBBIX N YICHOB.

N300pakeHre YJIEHOB apU(PMETHYECKOH U TeOMETPUYECKOW NpPOrpeccuii TOYKaMu Ha
KOOPJMHATHOM TIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBIN pocT. CIIOKHbBIE MTPOIIECHTHI.



IINTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJIbTAThl  OCBOCHUS NPOrpaMMbl  y4eOHOTO  Kypca  «Anrebpa»
XapaKTEepU3YKOTCS

1) nampuomuueckoe éocnumanue:

MPOSIBJIEHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUWCKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOILIEHUEM K JIOCTH)KEHUSIM POCCUMCKUX MATEMATHUKOB M POCCHUHCKOM MaTeéMaTHUYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO ATUX JOCTHKEHHM B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) epascoancKkoe u 0yxXo6HO-HPAGCH8EHHOE 60CHUMAHUE

TOTOBHOCTBIO K BBINOJHEHHIO OO0S3aHHOCTEW TpaKJaHWMHA W pealu3aldd ero Ipas,
MPEACTaBICHUEM O MAaTEeMaTHYECKUX OCHOBaxX ()YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
MpoLEayp TPaKIAHCKOTO 00IecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTIKEHUNW HAyKH, OCO3HAHHEM
BA)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B 1€ TEIBHOCTH YYEHOTO;

3) mpyoosoe éocnumanue:

YCTAaHOBKOM HAa aKTUBHOE Yy4YacTME B pPELICHUU MPAKTUYECKUX 3a4a4 MATEMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXXHOCTH MaTEMaTHYECKOro OOpa3oBaHMsI Ha MPOTSIKEHUU BCEi
KHU3HU I YCTEUTHOW MpodeccCHOHANbHON NEITeNTbHOCTH U Pa3BUTHEM HEOOXOIHWMBIX YMEHHH,
OCO3HAaHHBIM BBHIOOPOM U TOCTPOCHHEM HWHIWBUIYAIBHOW TPAEKTOPUU OOpa30BaHUSA M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) scmemuueckoe eocnumanue:

CIIOCOOHOCTBIO K SMOITMOHATBHOMY M ACTETHUYECKOMY BOCIIPUSATHIO MaTEMAaTHYECKHX OOBEKTOB,
3a71a4, peIIeHUH, pacCyKJICHHI, YMEHUIO BUJETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) uennocmu nayunozo noznanus:

OpUCHTAIIME B JACATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJOBEKa, TMPHUPOABI M  OO0IIecTBAa, MOHHMaHUEM
MaTeMaTHYeCKON HayKu Kak cepbl YelOBEUECKON IeATeIbHOCTH, ATAloB €€ pa3BUTUS U 3HAYUMOCTHU
JUIS. Pa3BUTHS LIUBUJIM3ALHUH, OBJIAJICHUEM SI3BIKOM MATEMAaTUKUM U MaTeMaTUYECKOM KyJIbTYypOW Kak
CPEACTBOM TMO3HAaHUS MHpA, OBJAJACHUEM NPOCTEUINMMU HAaBBIKAMU  HCCIEA0BATENIbCKOMN
JEATENBHOCTH;

6) ¢usuueckoe eocnumanue, ¢popmuposanue Kyabmypovl 300p06bi U IMOUUOHATILHOZ2O
onazononyuusn:

TFOTOBHOCTBIO NPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECax CBOErO 3J0pPOBbS, BEIACHUS
3I0pOBOTO 0O0pa3a >KU3HHM (3JI0pOBOE THTaHWE, COATAHCUPOBAHHBIA PEXHUM 3aHITHH U OTHBIXA,
perynsapHas (pu3nueckas akTUBHOCTE), C(POPMHUPOBAHHOCTHIO HAaBbIKA PeQIICKCHH, TPU3HAHIUEM CBOETO
IpaBa Ha OMMOKY M TAaKOTO K€ MpaBa JAPYroro 4eaoBeKa;

7) 9KoNn02UUECKOE 8OCRUMAHUE:

OpUCHTAIECH Ha MPUMCHCHHE MATEeMATHUYCCKUX 3HAHWWA I pelIeHHs 3agad B 001acTu
COXPaHHOCTH OKpYKarolen cpeibl, INIAHUPOBAHUS IOCTYIIKOB U OIIEHKH UX BO3MOYHBIX MTOCJIEICTBUI
JUTSL OKPYKAIOIIEeH CpeJbl, OCO3HAHUEM TJI00ATBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U IyTel ux
peuieHus;

8) adanmayus K uzsmeHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOU CPEObL:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSX HEONPENCIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCII€ YMEHHE YUUTHCS Y APYTUX JIOJIEH,
MpHOOpeTaTh B COBMECTHOW JESATEIBHOCTH HOBbIE 3HAHMS, HABBIKM MU KOMIIETCHIIMU U3 OIBITA
APYTHX,

HEOOXOIMMOCThIO B (POPMUPOBAHWM HOBBIX 3HAHWN, B TOM 4Hcle (OpPMyTUpOBATH WUIEH,
MOHSTHSI, TUMOTE3bl 00 OOBEKTaX U SABICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYyallUIO, BOCIIPUHUMATE CTPECCOBYIO CUTYallUIO KaK

BBI3OB,

TpeOyroIMii  KOHTpPMEp, KOPPEKTUPOBAaTh IPUHUMAEMble pEUIEHUs U JCHCTBUS,

(bopMynHpoOBaTh U OLIEHUBATH PUCKH U MOCIECTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBbIe Jjornyeckue JeicTBUA:

BBISIBISITH M XapaKTEpHU30BaTh CYIIECTBEHHBIE TPU3HAKM MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHWH MEXAYy MOHATUSAMHU, (OPMYIUPOBATh OMNPEICICHUS TOHATUH,
yCTaHABJIMBATh CYIIECTBEHHbIM MPHU3HAK KJIACCU(HUKAIMK, OCHOBAHUS sl 000OLICHUS U
CpaBHEHU:, KPUTEPUU IIPOBOAUMOI0 aHAIIN3A;

BOCIIPHHHAMATh, (HOPMYyIUpOBaTh M MPeoOpa3OBBIBATh CYXKICHHS: YTBEpAUTEIbHBIE H
OTpHUIIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

BBIABJIATE MAaTEMATHYCCKUC 3aKOHOMCEPHOCTH, B3aUMOCBA3HM M IIPOTHBOPCYHA B (1)aI<Tax,
JaHHBIX, H8.6JIIOI[€HI/ISIX U YTBCPXKIACHUAX, IpCAjlaraTb KPUTCPHUU [OJId BbIABJIICHUA
3aKOHOMEPHOCTEHN U MMPOTUBOPEUUH;

ACJIaTb BBIBOABLI C HCIOJB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa30uparh JOKa3aTelIbCTBA MATEMAaTHUYECKUX YTBEPXKACHWH (IpsiMble U OT IMPOTHUBHOIO),
IPOBOJMUTH CaMOCTOATEIbHO HECJIOXHBIE JIOKA3aTEJbCTBA MaTeMaTU4YEeCKUX (DaKToOB,
BBICTpAauBaTh apryMEHTAllMIO0, MPUBOAUTHL TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PacCYXJECHUS;

BBIOMPATH CIIOCO0 perieHust yueOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIICHUS,
BBIOMPATHh HanOO0JIee MOIXOIANINN C YIETOM CaMOCTOSTEIFHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBrbIe ncciienoBaTe/LCKHe AeiiCTBUA.

UCIIOJIb30BaTh BOMNPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHHSA, (POPMYIUPOBATH
BOTIPOCHI, (UKCHPYIOIIHNE MPOTUBOPEUYHE, NPOOJIEMy, CaMOCTOSATEIBHO YCTAHABIUBATH
UCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO TO3UIINIO, MHCHHUE;
MPOBOJHUTHL IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAaHY HECJIOXHBIA OKCIIEPUMEHT,
HEOOJIBIIIOE HMCCIICOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXITY COOOI;

CaMOCTOSITEIIEHO (hOPMYJIHPOBAaTh 00OOIIECHUS M BBIBOABI 1O pPE3yJIbTaTaM MPOBEAEHHOTO
Ha6HIOI[eHI/I}I, HCCIICAOBaHHUsA, OLCHHBATH IIOCTOBepHOCTL HOJIy‘-IeHHLIX pe3y.]'H>TaTOB,
BBIBOJOB M 0000IIEHHI;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATH MPEATIONOKEHHS O €ro
pPa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M W30BITOUHOCTh WH(OPMAIIUU, JAHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a1a4u;

BBIOMPATH, AaHATTU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (DOPM TMPEICTABICHUS;

BbIOUpaTh (QopMy mpelcTaBieHHs HHPOPMAIMM U WUTIOCTPUPOBATH pellaeMble 3a7adu
cXeMaMu, AuarpaMMaMu, UHOU TpauKoi U MX KOMOUHALIMSIMU;

OIICHMBATh HAAEKHOCTh HMH(OPMAIMM TIO KPUTEPUSM, MPEIJIOKEHHBIM YIUTEIEM WIH
c(hOpMyIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIE 1eHCTBHUSA:



BOCIIPHHUMATh W (POPMYIUPOBATH CYKICHHS B COOTBETCTBHU C YCJIOBUSIMH U IEJISIMH
OOIIeHUSs, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MTHCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHHs IO XOJy pEIIeHUs 3aJadyd, KOMMEHTHPOBATH MOIYyUYEHHBIN
pe3yIbTaT;

B XOJl¢ OOCYXIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBbI, MPOOIEMBI,
peliaeMoii 3a71auu, BEICKA3bIBaTh HJIeU, HAIEIEHHBIE Ha MOMCK PELIECHHS, COMTOCTABISATh CBOU
CYXKACHHSI C CYXJICHHSIMH JPYIMX YYaCTHHKOB JMajora, OOHApPYKWBATh pa3jinuue u
CXOJICTBO MO3UIUH, B KOPPEKTHOH opMe hOpMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;
NPECTAaBIATh PE3yJbTaThl PENICHUS 3allayd, OSKCIIEPUMEHTA, WCCIICOBAaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C YYE€TOM 3a/Jad Tpe3eHTAlud |
0COOCHHOCTEH ayJIUTOPHH,

MOHUMATh W HKCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUIYaTbHOW PaOOTHI TpH
pelieHny yueOHBIX MaTeMaTHYECKUX 33]1aY;

NPUHUMATH 1IeJTb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTaHHM3AIUI0 COBMECTHOM
paboThI, pacupenesiaTh BHILI pabOT, JOTOBAPHBATHCS, OOCYKIATh MPOIECC M PE3yiIbTar
paboThl, 000011aTh MHEHHS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNNOBBIX (GopMmax padoThl (0OCYKIeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PabOTHI U KOOPAWHUPOBATH CBOW JCHCTBHS C
JIPYTUMH YICHaMH KOMAaH[IbI, OIICHUBATh KA4e€CTBO CBOETO BKJaJa B OOIIWI MPOIYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryjasiTuBHbIe yHHMBEpPCcAJIbHbIE Y4eOHbIE e CTBUSA

CaMOOPFaHI/I3aIII/Iﬂ:

CaMOCTOSITENIFHO COCTaBJIATH IJIaH, AITOPUTM PEILIeHMs 3aJaud (WM ero 4acTb), BHIOMpATh
crnoco0 pemeHuss ¢ y4€TOM HUMEIOUMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMAIIHH.

CﬁMOKOHTpOJ’IL, IMOIMOHAJbHBIA HHTEJLJIEKT:

BJaJE€Th CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJS IpoIecca U pe3yilbTara peleHus
MaTeMaTUYECKOM 3a/1a4u;

OpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH MpPU pEHIEHHH 3aJa4d, BHOCUTH
KOPPEKTUBEI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJIbTaTa MACSATEIBHOCTH IOCTABICHHOM IIEIM W YCJIOBHSM,
OOBSCHSTh TMPUYMHBI JOCTIDKEHUS WIM HEAOCTHIKCHHS LT, HAXOAUTh OIIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonity o0yuenus B 7 Kjacce 00yJaromuics MoTyquT CIEIYIONINE PEIMETHBIC PE3YJIbTATHI:
Yuciia 1 BbIYMCICHUSA

BbimonHsaTe, coderas YCTHbIE W NHCbMEHHbIE MPUEMBI, apuMeTHUYEeCKUue JEHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

Haxoautb 3HaueHus 4MCIOBBIX BBIPAXXEHUH, MPUMEHITh pa3HOOOpa3Hble CHOCOObI U MPUEMBI
BBIYUCIICHUS 3HAUECHHUH JPOOHBIX BBIPAXKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U JIECSTUYHbIE JPOOH.
[lepexonute 0T 0AHOM (HOPMBI 3aMTUCH YUCET K APYroi (IpeoOpa3oBbIBaTh AECITHUHYIO IpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B O€CKOHEUHYIO AECATUYHYIO JPOOb).
CpaBHUBaTh M YHIOPSAJOYMBATh pallMOHAJIbHBIE YUCIIA.

OxpyryaTh yucia.

BbINOMHATE NPUKUIKY W OLEHKY pe3yibTaTa BBIYUCICHUN, OLEHKY 3HAUE€HUH YHCIOBBIX
BbIp@KCHUI. BBINOIHATE 1€MCTBUS CO CTENIEHSAMHU C HATYpaJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh MPU3HAKU JETUMOCTH, Pa3I0kKEeHHE Ha MHOKUTEIN HATypPaJIbHBIX YHCEIL.

8



Pemartp npakTUKO-OPUMEHTHPOBAHHBIE 3a7aydd, CBS3aHHbIE C OTHOIICHUEM  BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMH, MHTEPIPETUPOBATh PE3yJbTaThl PELICHUs 3aaad C
y4€TOM OrpaHMUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUsI

Hcnonb3oBaTh anreOpandeckyto TEPMHHOJIOIMIO M CUMBOJMKY, IPUMEHATh €€ B Ipolecce
OCBOCHHSA y4eOHOT0 MaTepuania.

Haxonuth 3HaueHMst OyKBEHHBIX BBIPAKEHUM MIPU 3aJJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BeimonHATe  peoOpazoBaHMs IEJNIOTO0 BBIPAKEHHUS B MHOTOWICH NPUBEACHHUEM IMOIOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YMHOKEHME OJHOWIEHA HA MHOI'OWIEH W MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHATH
(dbopMyIbl KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymiecTBIATh pa3iioKeHUE MHOTOWIEHOB HA MHOXHUTENU C IOMOILBIO BBIHECEHMS 332 CKOOKH
00I11er0 MHOXHTEJSI, TPYINIUPOBKY CJIaraeMbIX, IPUMEHEHHs (HOpMYI COKPALEHHOTO YMHOXKEHHUS.

[IpumensaTy npeoOpa3zoBaHUsl MHOTOWIEHOB Ui PELICHUs Pa3jIMuYHbIX 33Jlad U3 MaTeMAaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIIBHON ITPAKTUKH.

Hcnonp3oBaTh CBOWMCTBAa CTENEHEW C HATypaJbHBIMHM IOKa3aTeasIMU Ul NPeoOpa30BaHUS
BBIPAKCHUM.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHEHHBIC ypaBHEHHMS C OJHOM IIEPEMEHHOM, IPUMEHsAsA IIpaBHUila Iepexoja OT
HCXOJITHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsATh, SBIIAETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PELICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lon6Gupate mpuMepsl map 4ucelsl, SBJISIOUUXCS PEIIeHWEM JIMHEWHOrO YpaBHEHUS C ABYMS
[IEPEMEHHBIMU.

CrtpouTh B KOOPJMHATHOW MJIOCKOCTU I'paUK JIMHEWHOTO ypaBHEHUS C ABYMs MEpEMEHHBIMU,
NOJIB3YACh TpaMKOM, IPUBOJIUTH IPUMEPHI PELICHUS YPABHEHUSI.

Pemate cucTteMbl [BYX JIMHEWHBIX YPAaBHEHMM C JBYMS II€PEMEHHBIMH, B TOM YMHCIIE
rpau4ecKH.

CocTaBiATh U pemaTh JJMHEMHOE YPABHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHHUM IO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ul IIOJIY4CHHBIN PE3YIbTAT.

DOYyHKIUHA

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOILIME 3aJaHHBIM KOOpPIMHATAM,
Jy4H, OTPE3KHU, NHTEPBAJIbI, 3aIIMCHIBATh YHCIOBbIE IPOMEKYTKH Ha alIre0pandyeckoM sA3bIKe.

OTMeyaTb B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAHWHATaM, CTPOUTH Tpa(uKH
nuHeHHBIX QyHKIME. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (YHKIUH W3BECTHBIE 3aBHUCUMOCTH MEXIY BEIMUYMHAMHU: CKOPOCTbD,
BpEMsl, PACCTOSIHUE, LIeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOoThI.

Haxonuts 3HaueHne yHKIIMU N0 3HAYECHUIO e€ apryMeHTa.

[lonumats rpadudeckuii crnoco0 NpeACTaBIEHUS M aHalIM3a HHQPOpPMALMU, W3BIEKATh U
MHTEPIPETHPOBATH MHPOPMALIUIO U3 TPAPUKOB pEaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonuy o0ydenus B 8 kiaacce o0yqaromuiics mogyyuT CleayoNIue MpeIMEeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYUCICHUSA

Hcnonp30BaTh HadalbHBIE IPEACTABICHUS O MHOXKECTBE JEHUCTBUTEIBHBIX YHCEN Ul
CPaBHEHMsI, OKPYIJIEHHUS U BBIUMCICHUM, W300pakaTh JAEUCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPAMHATHOU IIPSIMOA.

[IpuMeHATh MOHSTHE apUPMETHUECKOro KBaJPaTHOIO KOPHS, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCTOJNb3ysd TpPH HEOOXOAMMOCTH KaJlbKYJIATOp, BBIIOJHATE NPeoOpa3oBaHUs  BbIpAXKEHUH,
coJiepKalIuxX KBaJpaTHbIE KOPHH, UCIOJb3Ysl CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anMcy OONBIIMX U MaJIBIX YUCE ¢ MOMOILBIO JAECATHYHBIX ApoOel U cTeneHen
yucna 10.

Auredpanyeckue BbIPaKeHUS

[IpuMeHATh MOHSTHE CTENEHU C LIEIbIM MI0Ka3aTeNIeM, BBIITOIHAT IPE00pa30BaHMs BEIpaKEHU,
COZIEpKALIUX CTEIICHHU C LEIIbIM I10Ka3aTeIeM.



BBInosHATE TOXKIECTBEHHBIE NMPE0Opa30BaHKsl PALMOHAIBHBIX BBIPAKCHUH HA OCHOBE IPAaBUII
JeMCTBUI HaJl MHOTOWJICHAMH U alreOpanyecKuMu Apo0sMu.

PackiagpiBaTh KBapaTHBIN TPEXUIICH HA MHOKUTEIIH.

[IpumenaTs npeoOpa3oBaHUs BBIPAXKEHUH Ul PELIEHMs pa3iIUYHbIX 3a/7ad U3 MaTeMAaTHUKH,
CMEXXHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTHKH.

YpaBHeHNS U HEPABEHCTBA

Pematp nuHelHbIE, KBaJPATHBIC YPABHEHMS M PAlMOHAJIbHBIC YPAaBHEHUS, CBOJSALIMECS K HUM,
CUCTEMBI IBYX YPaBHEHUH C IBYMS [IE€PEMEHHBIMHU.

IIpoBoauTh mpoCTEWIINE HCCIENOBAaHUS YPAaBHEHUN W CHUCTEM YpPaBHEHUH, B TOM 4YHCIE C
PUMEHEHHEM TpaHUuecKuX NpPeACTaBICHUN (yCTaHABIMBAaTh, UMEET JIM ypaBHEHHE WA CHCTEMa
YpaBHEHUH pEIICHUs, €CIIM UMEET, TO CKOJIbKO, U IPoYee).

Ilepexonute OT cIOBeCHOH (HOPMYNIUPOBKHU 3a1aud K €€ anreOpandeckoid MOAEIH C MOMOIIBIO
COCTAaBJICHUS YPAaBHEHUS WM CUCTEMbl YPABHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M ITOJIY4EHHBIA PE3ysbTarT.

IIpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB MJIs CPABHEHMs, OLICHKH, pEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMbI, 1aBaTh rpapUuecKyro WILIIOCTPALMI0 MHOXKECTBA
pELIEHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[loHumaTh W HMCNONB30BaTh (DYHKIMOHAIbHBIE MOHATUS M S3BIK (TEPMHHBI, CUMBOJIMYECKHUE
0003Ha4YeHMsI), OINpeNessATh 3HauyeHUEe (PYHKIUU IO 3HAUYEHHIO apryMeHTa, ONpENeNsTh CBOMCTBA
¢byHKIUH 10 e€ rpaduky.

Ctpouth TpauKH dIeMEHTApHBIX GYHKIUI BHAa: y=Xx", y=Xx", ¥ =\/;, y=|X| omucwiBaTh
CBOWCTBA YUCIIOBOW (PYHKIIUH 110 €€ TpaduKy.

K koH1y 06yuenus B 9 kaacce oOydaroImuiics MoIyyuT CiIeylolue NpeIMeTHbIE pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

CpaBHUBaTh M YyHIOPSAJOYMBATH PALIMOHAIBHBIE U NPPALMOHAJIBHBIE YUCIIA.

BemmonHsaTe apudmMernueckne NeHCTBHS € palMOHAIBHBIMH YHCIAMH, COYETas YCTHBIC H
[IACbMEHHBIE ITPUEMBI, BBIIIOIHATH BEIYMCIICHNS C UPPALMOHAIbHBIMY YUCIaAMU.

Haxonnute 3HaueHMs CTeNEHEH C LEJbIMU MOKa3aTelIMM W KOPHEH, BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAYKECHUN.

OkpyryiaTh JeHCTBUTENbHBIE YKCIA, BBIIOJHATH NMPUKUIKY PE3yjbTaTa BBIYMCIICHUHN, OLIEHKY
YHUCJIOBBIX BBIPAKECHUN.

YpaBHeHUs M HEPABEHCTBA

Pemrate nuHENHHBIC W KBaJpaTHBIC YPABHEHUs, YPABHEHUs, CBOIALIMECS K HHUM, IPOCTCHIINE
IPOOHO-PAaLlMOHAIbHBIE YPAaBHEHHUS.

Pemate cucremsl [BYX JIMHEMHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMM U CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBJIACTCSA JTMHEUHBIM.

Pemrate TekcTOBBIE 3a7auM anredpanyuecKuM CIOCOOOM C MOMOIIBIO COCTABIICHUS ypaBHEHHS
WJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMs [ICPEMECHHBIMH.

[IpoBoaUTE IPOCTEHINNE MCCIECAOBAaHUS YPAaBHEHHM U CHCTEM YpPaBHEHUH, B TOM 4YHUCIE C
IIPUMEHEHUEM TpapUuecKuX NpeACTaBICHUN (ycTaHaBIMBAaTh, UMEET JIM YpaBHEHHE WIHM cHCTEMa
YPaBHEHUH pELIEHMs], €CIIU UMEET, TO CKOJIBKO, U ITpOYEe).

Pemiate JinHeiHbIe HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA, N300pakaTh PELICHHE HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBATH PEIICHHUE C IIOMOIBIO CUMBOJIOB.

Pematp cucTeMBl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIIOYAIOIIME KBAaIpaTHOE
HEPaBEHCTBO, HM300pa)kaTb pELICHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPAMOM, 3amuChIBaTh
pEILICHHE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHbIX 3aa4.

DOYyHKIUA

PacriozHaBaTh QyHKIMM H3Y4EHHBIX BUI0B. [I0Ka3bpIBaTh CXeMaTUUECKU PACTIONOKEHUE HA
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k
KOOPAMHATHOM TuIocKOoCTH TpadukoB ¢GyHkumit Buma: y=Kkx, y=kx+b, y=—, y=x", y= VX,
X

y= |x , B 3aBUCUMOCTH OT 3HaYeHHUH K03()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITHI.
Ctpoutb 1 n300paXkaTh CXeMaTUYECKH IpaUKy KBaIpaTUUHBIX (PYHKIUH, ONHCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacno3naBate KBaapaTHUHYIO (YHKIHIO 1O (Gopmylie, MPUBOAUTH MPHUMEPHI KBAAPATHUHBIX
(GyHKUUH U3 peanbHON KU3HU, GU3UKU, TEOMETPHUU.

YucioBble M0CIe10BATEIbHOCTH U NPOrPeccun

Pacno3HaBaTh apupMeTHYECKYl0 M TI'E€OMETPUYECKYI0 IMPOrpecCHd IpH pasHbIX crocobax
3aJjaHusl.

BBINONHATE BBIYMCICHHUS € HCHOJb30BaHUMEM (QOPMYNI N-ro wieHa apupMETHYecKOn U
r€OMETPUYECKON IPOTrPECCUi, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh wieHbl IOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON INIOCKOCTH.

Pemrate 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCIIEIOBATEIBHOCTSAMH, B TOM YHCJE 33Ja4dl U3
peabHOM JKU3HU (C UCTIOIb30BaHUEM KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHI).
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Ne
n/n

5

TEMATHYECKOE INTAHUPOBAHUE

Haumenoganue pazoenoe u mem npozpammol

Yucina v BeruKCiIeHus. ParnoHanpHble ynciia
Anrebpanyeckre BbIpaKeHUs

VYpaBHEeHUs 1 HEPAaBEHCTBA

Koopaunats! u rpapuku. @yHkumu

[ToBTOpeHue u 06061IEeHNE

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

7 KJIACC

Bcezo

24

28

22

23

102

12

Konuuecmeo uacoes

Konmponvnuvie Ilpakmuueckue

pabomul

2

pabomut

Dnekmponnuvie

(uugpposvie)
oopazosamenvbHble
pecypcul

bu6mmorexa LIOK
https://m.edsoo.ru/7f415b90

bu6mmorexa LIOK
https://m.edsoo.ru/7f415b90
bubmmnorexa IHOK
https://m.edsoo.ru/7f415b90
bubmmnorexa IHOK
https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
https://m.edso0.ru/7f415b90



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

TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

Konuuecmeo uacos
Ne Onekmponnuvie (ughposwie)
Haumenosanue pazoenose u mem npozpammol Konmpononvie Ilpakmuueckue

n/n Bcezo pasoms pasoms obpazoeamenvnble pecypcobl
1  Ywucna u Beruncnenus. KBagpatHbie KOpHU 13 ﬁggg?;;ﬁ%%ig)orﬁﬂ fA17af8
2 Ywucna u BeruucieHus. CTeneHs ¢ 1eNbIM IoKa3aTeaeM 6 1 bubmmorexa [IOK

https://m.edsoo.ru/7f417af8
3  AnreGpanueckue BelpaskeHUs. KBagpaTHblil TpéXuiieH 4 ﬁggg%?ﬁi%iiorﬁﬂ fA17af8
4  AnreGpandeckue BblpaxkeHus. Anredpanyeckas 1poob 18 1 ﬁggg%%;%igﬁljﬂ f417af8
5 YpaBHeHus u HepaBeHCTBa. KBaipaTHbIC ypaBHEHUS 18 2 ﬁgggﬁ;;i%igﬁljﬂ f417af8
6  YpaBHeHus u HepaBeHcTBa. CHCTEMBbl ypaBHEHUH 14 1 ﬁtl/;gg:l;ll(r)gziji(i(.)rﬁﬂ f417af8
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 ﬁggg%%iiiﬂ{fﬂ f417af8
8 Oynk1nu. OCHOBHBIE TIOHITHS 5 1 Eggg%ﬁi%igﬁ{fﬂ f417af8
9 Oynkuy. YucnoBeie PyHKITUN 7 1 Eggg%ﬁi%igﬁ{fﬂ f417af8
10 [ToBTOpeHme u 0600IIEHNE 5 1 ﬁﬁﬁ?ﬁiﬂﬁn f417af8

OBHIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 9 0
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https://m.edsoo.ru/7f417af8
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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

TEMATHYECKOE INTAHUPOBAHUE

Ne

i Haumenosanue pazoenoe u mem npozpammol

1 Uucna u BeruncieHus. JIeicTBUTEIbHBIC YK CIa

2 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUSA C OJJHOM
NepeMeHHON

3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YpaBHEHUH
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

5  @®yHKUMH

6  UwmcnoBble mociae10BaTeIbHOCTH

7 [ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIIMS 3HAHUM

OBLIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME

9 KJIACC

Bcezo

10

14

14

17

16

15

16

102

14

Konuuecmeo uacoes

Koumponvuvie Ilpakmuueckue

pabomul

1

pabomut

Dnekmponnuvie

(uugpposvie)
oopazoseamenvbHble
pecypcul

bu6anoreka LIOK
https://m.edso0.ru/7f419d08

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08
bub6mmoreka [JOK
https://m.edso0.ru/7f419d08
bub6mmoreka [JOK
https://m.edso0.ru/7f419d08
bubnunorexa LIOK
https://m.edso0.ru/7f419d08
bu6anorexa LIOK
https://m.edso0.ru/7f419d08

bubmnoreka [JOK
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
https://m.edsoo.ru/7f419d08

Ne
n/n

INOYPOYHOE IINTAHUPOBAHHUE

Haumenoganue pazoenoe u mem npozpammol

Tema 1: YUCJIA U BBIYUCJIEHUSA.

PAIIMOHAJIBHBIE YNCJIA

1 [lonsiTue panMoHaIbHOTO YHCIA

2 Apudmernueckue AeHCTBUS ¢ palliOHATIBHBIMU
qucllaMu

3 Apudmernueckue ASHCTBU ¢ palliOHAIbHBIMU
qucllaMu

4 Apudmernueckue ASHCTBUS ¢ palliOHAIbHBIMU
yucinaMu. Juaznocmuueckasn paboma.

5 Apudmernueckue ASHCTBUS ¢ palliOHAIbHBIMU
qycliaMu

6 Apudmernueckue AeHCTBUS ¢ palliOHAIbHBIMU
YHUCIaMH

7 CpaBHeHue, ynopsA04MBaHUE PAllMOHAIBHBIX YHCEI

8 CpaBHeHue, ynops04MBaHUE PallMOHAIBHBIX YHCEI

9 CpaBHeHue, ynopsiiouMBaHNe palMOHaIbHBIX YHCE
Konmponvnasa paboma no meme

10 «Apughpmemuueckue deiicmeus ¢ payuoHaANbHHIMU
yucnamu. Cpagnenue payuoHabHolX yucen)

11 AHanu3 KOHTPOJIbHOM paboThl. CTENeHb ¢
HaTypaJIbHbIM I1OKa3aTeJIEM

12 CreneHs ¢ HATYpaJIBHBIM MTOKa3aTeIeM

13 CreneHs ¢ HATYpAJIBHBIM MTOKa3aTEIeM

Bcezo

24
1

N

7 KJIACC

Konuuecmeo uacos

Konmponwvnvie Ilpakmuueckue
pabomut

| HETBEPTDH

15

2

paoomul

Jama
uzyueHus

Inekmponnvie

(uugppoeswie)
oopazosamebHble

pecypcul

but6mmoreka [IOK
https://m.edsoo.ru/7f4211de

Bbub6moreka [IOK
https://m.edsoo.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

’ﬁi Haumenoganue pazoenos u mem npozpammol

14 CreneHsb ¢ HaTypajabHBIM IIOKa3aTENEM

15 PemeHI/Iev OCHOBHBIX 3aJ1a4 Ha JpOOHU, IIPOLIEHTHI U3
peanbHON NPAaKTUKH

16 PCIHCHI/IGV OCHOBHBIX 3aJ1a4 Ha ApOoOU, IPOLIEHTHI U3
peanbHON NPAaKTUKH

17 PemeHI/Iev OCHOBHBIX 3aJ1a4 Ha JpOOHU, IIPOLIEHTHI U3
peanbHON NPAKTUKU

18 [Ipu3Haku AeTUMOCTH, Pa3JI0KEHHUSI HA MHOKUTENIN
HaTypaJIbHBIX YHCEIl

19 [Ipu3Haku AeTUMOCTH, Pa3JI0KEHHSI HA MHOKUTENIN
HaTypaJIbHBIX YHCEIl

20 Peanbhbie 3aBucumoct. [Ipsimas u oOpatHas
MIPONOPLHUOHATILHOCTH

21 Peanbhbie 3aBucumoctu. [Ipsimas u o6patHas
MIPONOPLHUOHATILHOCTH

29 Konmponvuaa paboma no meme «Hucna u
eviyucnenus. Payuonanvuvle yucnay
AHanu3 KOHTPOJbHOU paboThl. PeanbHble

23 3aBUcUMOCTH. [Ipsimast u oOpaTHas
MIPONOPLIUOHAIBHOCTH

24 Peanbnbie 3aBucumocTt. [Ipsimast u oOpaTHas

MPONOPLIUOHATBHOCTH

Tema 2: AITEBPANYECKHUE BBIPAYKEHUSA
25 bykBeHHbIE BBIpaKEHUS

26 DopmyIbl
27 Dopmyisl

dnekmponnvie

(uudghpoesvie)
oopazosameibHble
pecypcul

but6mmoreka [IOK
https://m.edsoo.ru/7f4218be

Konauuecmeo uacos
Mama

Konm H Ilpakm K
onumponvuvle Ilpakmuueckue wsysenus

Beezo paoomot paoomot

1

Il YETBEPTDH

28 2

but6mmoreka [IOK
https://m.edsoo.ru/7f41feec
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https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

Ne
n/n

28

29

30

31

32

33

34

35

36

37

38

39

40
41

Haumenosanue pazoenose u mem npozpammol

[Tepemennsble. JlonycTMbIE 3HAaUEHUS IEPEMEHHBIX

[Ipeobpa3oBanue OYKBEHHBIX BBIPAKEHUH,
packpbITHE CKOOOK U MPUBEICHHE TTOA0OHBIX
cJlara€MbIX

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH,
PacKpbITHE CKOOOK M MPUBEACHUE MOJOOHBIX
claraeMbIx

[Ipeobpa3oBaHne OYKBEHHBIX BBIPAKEHUH,
packpbITHE CKOOOK U MPUBEEHNE MOA00HBIX
cJlara€MbIX

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH,
packpeITHE CKOOOK Y IPUBEICHUE TTOJO0HBIX
claraeMbIx

CBoMCTBA CTENEHH C HATYpaJIbHBIM IMOKAa3aTeIEM
CBoMCTBa CTENEHH C HATYpaJbHBIM MOKa3aTeIEM
CBoiicTBa CTETICHU C HATYPAJIBHBIM MTOKa3aTEIeM
MHoro4ieHsl

MHoOro4jieHsl

CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHHE MHOTOUYJICHOB
CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE MHOTOUYJICHOB

CJ'IO)KCHI/IG, BbIYUTAaHUEC, YMHOXKCHHUC MHOT'OYJICHOB

CJ'IO)KCHI/IG, BbIYUTAaHUEC, YMHOXKCHHUEC MHOT'OYJICHOB

Bce

20

Konuuecmeo uacoe

KOHmPOJleble Hpakmultecxue

paoomot

17

paoomot

Mama
uzyueHus

dnekmponnvie

(uudghpoesvie)
obpazoeamenvhble

pecypcul

but6mmoreka [IOK
https://m.edsoo.ru/7f41fafa

Bbubnmuoreka [IOK
https://m.edsoo.ru/7f41fd70

bubmuoreka [JOK
https://m.edsoo.ru/7f421382

bu6muoreka [IOK
https://m.edsoo.ru/7f42154e

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

Bbu6muoreka [IOK
https://m.edsoo.ru/7f42276e

Bbu6muoreka [IOK
https://m.edsoo.ru/7f422930

bu6muoreka [IOK
https://m.edsoo.ru/7f422af2

bubmuorexa [IOK
https://m.edsoo.ru/7f422cc8

bu6mmorexa [IOK
https://m.edsoo.ru/7f422fca

but6mmoreka [IOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

Ne
n/n

42

43

44

45
46
47

48

49

50
51
52

Haumenosanue pazoenose u mem npozpammol

@opMyJIbl COKPAILIEHHOTO YMHOXKEHUS
DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS
DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

Konmponvnasa paooma 3a nepgoe nonyzooue

AHanu3 KOHTPOJIbHOU paboThl. DopmyIib
COKpalIEHHOIO YMHOXECHUS

@DopMyIbl COKPALIEHHOTO YMHOXKEHUS

PaznoxeHrne MHOTOYICHOB HA MHOKHUTSIIN

PaznoxeHre MHOTOYICHOB HA MHOXKUTEIIH

PaznoxeHne MHOTOYICHOB HA MHOKHTCSIIH

Konmponvnasa paooma no meme «Anzeopauveckue

BbIPAIHCEHUA))

Tema 3: YPABHEHHUSA U HEPABEHCTBA

53

54
55

AHanu3 KOHTPOJIbHOU paboThl. YpaBHEHUE, IPaBUIIA

npeoOpa3oBaHus ypaBHEHUS, pABHOCUIBHOCTh
YpaBHEHUI

JIuHeitHoe ypaBHEHUE C OJHOM NTEPEMEHHOM,
peleHne IMHENHBIX YPaBHEHUI

JInneliHOE ypaBHEHHUE C OJHOW ITEPEMEHHOM,

Konuuecmeo uacoe

Bcezo
paoomot

1

111 YETBEPTbH
1

18

KOHmPOJleble Hpakmultecxue

paoomot

Mama
uzyueHus

dnekmponnvie

(uudghpoesvie)
obpazoeamenvhble
pecypcul
https://m.edso0.ru/7f423182

Bbubmuoreka [IOK
https://m.edsoo.ru/7f42432a
bubmuorexa [IOK
https://m.edsoo.ru/7f42464a
bubmuorexa [IOK
https://m.edsoo.ru/7f424c12

bu6mmoreka [IOK
https://m.edsoo.ru/7f424fd2

but6mmoreka [IOK
https://m.edsoo.ru/7f4251d0

but6mmoreka [IOK
https://m.edso0.ru/7f423312

bu6muoreka [IOK
https://m.edsoo.ru/7f4237fe

bubmuorexa [IOK
https://m.edsoo.ru/7f4239de

bubmuoreka [JOK


https://m.edsoo.ru/7f423182
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Ne
n/n

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Haumenosanue pazoenose u mem npozpammol

peleHne TMHENHBIX YPaBHEHUI

JIuneliHOE ypaBHEHUE C OJHOU NIEPEMEHHON,
pellIeHUE JTMHENHBIX YPaBHEHU

Pemenne 3aaa4 ¢ NOMOIIBIO YPaBHEHUN
Pewrenue 3aaa4 ¢ OMOIIBIO YPaBHEHUH
Pewenne 3a1a4 ¢ MOMOIIBIO YPaBHEHUN

Pewrenue 3ana4 ¢ OMOIIBIO YPAaBHEHUH

JIuneitHOEe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €T0
rpaguk

Koumponvnasa paooma no meme «/Iuneiinvie
YPagHeHusn»

AHanu3 KOHTPOJIbHOM paboThl. CucTeMa JIByX
JIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU

CucreMa IByX JUHEUHBIX YPAaBHEHUH C ABYMS
MepeMEHHBIMU

CucreMa IByX JUHEUHBIX YPABHEHUH C ABYMS
MepeMEHHBIMU

CucreMa IByX JUHEUHBIX YPABHEHUH C ABYMS
MepEeMEHHBIMU

Pewienue cucrem ypaBHeHUI
Pemienue cuctem ypaBHEeHU

Pemenue cucrem ypaBHeHUM

Bce

20

Konuuecmeo uacoe

KOHmPOJleble Hpakmultecxue

paoomot

19

paoomot

Mama
uzyueHus

dnekmponnvie

(uudghpoesvie)
obpazoeamenvhble
pecypcul
https://m.edsoo.ru/7f420482

bubmuorexa [IOK
https://m.edsoo.ru/7f42064e

bubmuorexa [IOK
https://m.edso0.ru/7f420806
bubmuorexa [IOK
https://m.edsoo.ru/7f4209a0
bubmuorexa [IOK
https://m.edsoo.ru/7f420e6e
bubmuorexa [IOK
https://m.edso0.ru/7f427¢c32
bubmuorexa [IOK
https://m.edsoo.ru/7f427e8a

but6mmoreka [IOK
https://m.edsoo.ru/7f42836¢

but6mmoreka [IOK
https://m.edsoo.ru/7f4284de

but6mmoreka [IOK
https://m.edsoo.ru/7f42865a
but6mmoreka [IOK
https://m.edsoo.ru/7f4287d6
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Ne
n/n

70
71
72
73

74

Haumenosanue pazoenose u mem npozpammol

Pewmenne cucrem ypaBHEHUN
Peurenue cucrem ypaBHeHUI
Pemenue cucrem ypaBHEeHUM
Pemenne cucrem ypaBHEHUI

Konmponvnaa paboma no meme «Cucmemut
JIUHEUHBIX YPAGHEHUIL)

Tema 4: KOOPAUHATDBI U I'PA®UKU.
®YHKIIUU

75

76

77

78

79

80

81

82

83
84

AHanu3 KOHTpoJIbHOU paboThl. KoopauHaTta Touku
Ha [psIMOU

YucaoBble MPOMEXKYTKH

Paccrosane Mexy 1ByMsl TOUKaMU KOOPJAMHATHOU
IpsIMON
Paccrosane mexny 1ByMs TOUKaMH KOOPAMHATHOU
IpsAIMON

[psiMoyTosbHAsE cUCTEMa KOOPJIUHAT Ha IJIOCKOCTH
[psiMoyronbHast cUCTeMa KOOPIWHAT Ha IIIOCKOCTH
[Tpumeps! rpadukoB, 3aaHHBIX HOpMYyIaMu

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMYyIaMu

Urenue rpaukoB peansbHbIX 3aBUCUMOCTEN

Urenue rpaduKoB peabHbIX 3aBUCUMOCTEH

Bcez

IVUETBEPTbH

I

23

1

1
1

(4

Konuuecmeo uacoe

KOHmPOJleble Hpakmultecxue

paoomot

20

paoomot

Mama
uzyueHus

dnekmponnvie

(uudghpoesvie)
obpazoeamenvhble

pecypcul

but6mmoreka [IOK
https://m.edsoo.ru/7f421044

but6mmoreka [IOK
https://m.edsoo.ru/7f41de76

but6mmoreka [IOK
https://m.edsoo.ru/7f41dff2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41el6e
bu6mmoreka [IOK
https://m.edsoo.ru/7f41e42a
bubmuorexa [JOK
https://m.edsoo.ru/7f41e8a8
but6mmoreka [IOK
https://m.edsoo.ru/7f41ed80

but6mmoreka [IOK
https://m.edsoo.ru/7f41ea24
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Ne
n/n

85
86
87

88
89
90

91

92
93
94

95
96

97

Haumenosanue pazoenose u mem npozpammol

Iousitie QyHKIMM

I'padux pynkuun

CgoiicTBa GyHKITUN

CaoiicTBa QyHKIIHIA
Bcepoccuiickaa nposepounasn paboma

JIuneiiHast QyHKIHSA
JIuneiinas QyHKIMA

[Moctpoenue rpaduka muHEHHON HYHKITUU

[TocTpoenue rpaduka TMHEHHON (HYHKIIUHA

Ilpomesccymounas ammecmauusn (I'ooosasn
KOoHmpoivHan paboma)

I'padux pynkuuu y = ‘x‘
I'paduk pynkuun y = ‘x‘

Konumponvnas paboma no meme «Koopounamaut u
epaguxu. Oynkyuuy»

Tema S: IOBTOPEHUE U1 OBOBIIIEHUE

98

99
100

Ananu3 KOHTpOsIbHOH paboTsl. [loBTOpeHune
OCHOBHBIX IOHATUI U METOOB Kypca 7 Kiacca,
00o00111eHne 3HaHUH|

[loBTOpEHME OCHOBHBIX IOHATHA U METOAOB Kypca 7
Kjacca, 0000IIeHe 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca 7

Bcezo

Konuuecmeo uacoe

KOHmPOJleble Hpakmultecxue

paoomot

21

paoomot

Mama
uzyueHus

dnekmponnvie

(uudghpoesvie)
oopazosameibHble
pecypcul

but6mmoreka [IOK
https://m.edsoo.ru/7f41ef06

bubmuoreka [JOK
https://m.edsoo.ru/7f41f078
bubmuoreka [JOK
https://m.edsoo.ru/7f41f1fe

bu6mmoreka [IOK
https://m.edsoo.ru/7f427282

bu6mmoreka [IOK
https://m.edsoo0.ru/7f427412

bubmuorexa [JOK
https://m.edsoo.ru/7f426d1e

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

Bbub6moreka [IOK
https://m.edsoo.ru/7f429c6c¢

but6mmoreka [IOK
https://m.edsoo.ru/7f429f32

bu6muoreka [IOK



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

Konuuecmeo uacoe

N Aama
Haumenoganue pazoenos u mem npozpammol Konmpononvie Ilpakmuueckue

n/n Bcezo uzyueHusn
paoomot paoomot
Knacca, 00001IeHre 3HaHUH
101 IloBTOpEHNE OCHOBHBIX IIOHATHNA U METOAOB Kypca 7 1
Knacca, 000011eHre 3HaHUH
102 [ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB Kypca 7 1
Knacca, 00001eHre 3HaHUH
OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 102 9 0

22

dnekmponnvie

(uudghpoesvie)
06pa3oeamefl bHble
pecypcol
https://m.edsoo.ru/7f42a0e0

Bbubmuoreka [IOK
https://m.edsoo.ru/7f42a27a

bubmuorexa [IOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

IHOYPOYHOE IINTAHUPOBAHUE

No

w/n Haumenoeanue pazoenos u mem npozpammuol

Tema 1: YACJIA U BBIYUCJIEHUA.
KBAJIPATHBIE KOPHU

KBagparsslii KOpEHb U3 YucCIia.

1 N o
Apudmernueckuil KBaapaTHbBII KOPEHb

2 [TonsiTue 00 MppaIMOHATIEHOM YHCIIC

JlecsaTuunble NpUOINKEHNSI UPPALIMOHAIBHBIX
qucel

JlelicTBUTENIbHBIC YHCIIA.

CpaBHEHME 1€MCTBUTENIBHBIX YHCET.
Huaznocmuueckan paooma.

CpaBHeHME IEUCTBUTEIBHBIX YUCET

VYpaBHeHue Bua X* = a

Lo ~No o A W

CpoiicTBa apu(PMETHISCKUX KBAIPATHBIX
KOpHEH

CpoiicTBa apuPMETHISCKUX KBAIPATHBIX
KOpHEH

IIpeobpa3oBaHne YHCIOBBIX BBIPAKEHUH,
co/iepKaluX KBaJpaTHbIE KOPHU

10

[IpeoOpazoBaHme YUCTOBBIX BHIPAKECHUM,
cozepKalux KBaJApaTHble KOPHU

11

[IpeoOpa3oBaHuEe YHCIOBBIX BRIPAKEHUH,
COJICpKaIINX KBaJApaTHbIC KOPHU

12

[IpeoOpa3oBaHuEe YHCIOBBIX BHIPAKEHUH,
COJIepIKAINX KBAJAPaTHbIC KOPHU

Tema 2: YACJIA U BBIYUCJIEHUA.

13

Bcez

13

e

0

8 KJIACC

Konuuecmeo uacos
Konumponvuwvie Ilpakmuueckue

padomut

| YHETBEPTDH

23

Dnekmponnuvie (ughposwie)
obpazoseamenvHble pecypcobl

but6mmoreka [IOK
https://m.edsoo.ru/7f42d452

but6mmoreka [IOK
https://m.edsoo.ru/7f42eaaa

but6mmoreka [IOK
https://m.edsoo.ru/7f42d862

but6mmoreka [IOK
https://m.edsoo.ru/7f42d862

but6mmoreka [IOK
https://m.edsoo.ru/7f42dd26

but6mmoreka [IOK
https://m.edsoo.ru/7f42ded4
Bbu6moreka [JOK
https://m.edsoo.ru/7f42ded4
Bbu6moreka [JOK
https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

Konuuecmeo uacos

AL Haumenosanue pazoenoe u mem npozpammol K Vii A ScanpusER R Re)
OHMPOJIbHbIE aKmuueckue

n/n P Pop Bcezo P P u3yueHus 00pazosamesibHble Pecypcol

pabomul pabomul

CTEIIEHD C HEJIBIM IIOKA3ATEJIEM

14 C 1 but6mmoreka [IOK
TCICHE C LCIBIM NOKA3aTeIeM https://m.edsoo.ru/7f4354a4

15 CBOHCTBA CTEIIEHHU C IIEJIBIM ITOKa3aTeleM 1 brbnrorexa HOK
https://m.edsoo.ru/7f435648

16 CBolicTBa CTENEHH C LEIBIM [TOKa3aTeEIEM 1 bubmmorexa LIOK

https://m.edso0.ru/7f435648

CrangaprtHas 3anuch uyncia. Pasmepbsl 00beKTOB

OKpYXaroIiero Mupa (0T IeMEHTAPHBIX YaCTHUIL bu6mmoreka [IOK

17 JI0 KOCMHUYECKUX 00BEKTOB), JITUTEIHLHOCTh 1 https://m.edsoo.ru/7f436098
MPOIIECCOB B OKPYKAIOIIEM MUPE
CraHapTHas 3aluch YKcia. PasMepsl 00BEKTOB

18 OKpY XKaromiero Mupa (0T 3JeMEHTAPHBIX YaCTHII 1 bubmoreka IIOK

JI0 KOCMHYECKUX 00BEKTOB), JITUTEIHLHOCTh https://m.edsoo.ru/7f436098
MPOIIECCOB B OKPYKAIOIIEM MUPE

Konmponvnasa paboma no meme
19 «Keaopammnuie kopnu. Ceoiicmea cmenenu ¢ 1 1
uenvim noKazamenemy

Tema 3: AITEBPAUYECKHUE

BBIPAKEHMSA. KBAJIPATHBIN 4
TPEXYJIEH
20 Aggnm KOHTPOJIbHOU paboThl. KBampaTHbIit 1
TPEXYICH
21 PaznoxeHue KBaJpaTHOro TpEXUIeHa Ha 1 bubnuorexa [JOK
MHOXHTEIH https://m.edsoo.ru/7f42fd38
29 Pazno)xeHue KBaJpaTHOro TpEXUeHa Ha 1 bubnuorexa [JOK
MHOXHTEIH https://m.edsoo.ru/7f42fd38
23 Paznoxenune kBaapaTHOTO TpEXUICHA Ha 1
MHOXHTEIN
Tema 4: AITEBPANYECKHUE 18 1

24


https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

No
n/n

Haumenosanue pazoenoe u mem npozpammol

BBIPAJKEHUSA. AJITEBPANYECKAS
JIPOBb

24

25

26

27

28

29

30

31

32

33

34
35
36

37

Anrebpanueckas ApoOb

JlonmycTrMble 3HaYEHMs IEPEMEHHBIX,
BXOJSLIIMX B alIre0panyecKue BbIpaKCHUs

JlommycTrMble 3HaYEHMs IEPEMEHHBIX,
BXOSIIIUX B aNreOpanyecKue BhIPAXKECHUs

OCHOBHOE CBOIMCTBO aJIreOpandecKoi 1poou
Coxkpartenue apobeit

Coxkparenue apooei

CroxeHue 1 BBIYNTaHHE alreOpanyecKux
npobeit
CroXeHre ¥ BEIUMTaHHE alreOpandecKux
npo0eit
CiokeHHe U BEIUUTAHUE anrerqueCKHx
npobeit

CrnoxxeHue 1 BbIUUTaHUE alreOpanyecKux
npoOeit

YMHOKEHHE U JIeJIeHue anreOpandeckux apooeit
YMHOXEHUE U IeJICHUE anreOpandecKux qpooeit
YMHOKEHUE U JIeJICHHE anre0pandecKux apooeit

[IpeoOpazoBaHue BEIPaXKEHU, COIEPIKAIIUX
anredpanveckue aApoou

Bcezo

_ P PP e

Konuuecmeo uacoes

pabomol

Il YETBEPTbH

25

Konumponvuwvie Ilpakmuueckue

pabomul

Mama

Inexkmponnvie (yugposwie)

uzyueHus o00OpazosamesbHbvle Pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f430382

but6mmoreka [IOK
https://m.edsoo.ru/7f4308e6
but6mmoreka [IOK
https://m.edsoo.ru/7f430a8a
but6mmoreka [IOK
https://m.edsoo.ru/7f430f44

but6mmoreka [IOK
https://m.edsoo.ru/7f43128c

but6mmoreka [IOK
https://m.edsoo.ru/7f4315c0

but6mmoreka [JOK
https://m.edsoo.ru/7f4318c2

bubmuorexa [IOK
https://m.edsoo.ru/7f431a20

Bbu6moreka [IOK
https://m.edsoo.ru/7f43259c



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

Konuuecmeo uacoes

i Haumenoeanue pazoenoe u mem npozpammol
n/n p poep Bcezo
pabomul
38 [IpeoOpa3oBaHue BBIpaXKEHU, COEPIKAIINX 1
anredpandeckue Ipoou
39 [IpeoOpa3oBaHue BhIpaXEHU, COEPIKAIINX 1
anredpanveckue aApoou
40 [IpeoOpa3oBaHue BBIpaXEHU, COAEPIKAIINX 1
anredpanveckue aApoou
Koumponvnaa paboma no meme
41 «Anzebpauueckue eblparx;ceHus. 1 1
Anzeopauueckasn opoov)
Tema 5: YPABHEHUSA U
HEPABEHCTBA. KBAJIPATHBIE 18 2
YPABHEHMUA
42 AnHanu3 KOHTPOJbHOU paboTel. KBampaTHOe 1
ypaBHEHUE
43 HenonHoe kBagpaTHOE ypaBHEHUE 1
44 Konmponvnaa paboma 3a nepsoe noiyzooue 1 1
45 dopmysia KOPHEN KBaAPATHOTO YPABHEHUS 1
46 dopmyna KOpHEHN KBAaJPaTHOTO YPABHEHUS 1
47 dopMyiia KOpHEN KBaAPaTHOIO YPaBHEHUS 1
48 Teopema Buera 1
11l YETBEPTD
49 Teopema Buera 1
50 Pewenue ypaBHeHuMi, CBOASIIUXCS K 1

KBaaApaTHBIM

26

Konumponvuwvie Ilpakmuueckue

pabomut

Mama

Inexkmponnvie (yugposwie)

uzyueHus o00OpazosamesbHbvle Pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f432736

bubmuorexa [JOK
https://m.edsoo.ru/7f432736

Bbu6moreka [JOK
https://m.edsoo.ru/7f431d36

Bbu6moreka [JOK
https://m.edsoo.ru/7f42eela

bubmuorexa [JOK
https://m.edsoo.ru/7f42eela

but6mmoreka [JOK
https://m.edso0.ru/7f42f158

but6mmoreka [JOK
https://m.edsoo.ru/7f42f3f6
but6mmoreka [IOK
https://m.edsoo.ru/7f42f5a4

but6mmoreka [IOK
https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
https://m.edso0.ru/7f430076
Bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542



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
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

Konuuecmeo uacoes

No ama Inexkmponnnvie (ugposoie,
Hawneuoeauuepasdeﬂoe U mem npozpammasl Konmpoﬂbﬂble HpaKmuquKue ZI P (u d’P )

n/n Bcezo uzyuenus 00pazoeamesbHvle Pecypchl
pabomul pabomut
51 Pewenue ypaBHeHuMi, CBOASIIMXCS K 1 bu6mmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
52 [Tpocreiimume 1poOHO-palIIOHAIBHBIE 1 bubnuorexa [LIOK
YpaBHCHHUS https://m.edsoo0.ru/7f4328c6
53 [Tpocreiimue 1poOHO-palIIOHAIBHBIE 1 bubnuorexa [LIOK
YpaBHCHHUS https://m.edsoo.ru/7f432b6e
54 [IpocTeiimme npoOHO-paruOHaIbHbIC 1
ypaBHEHUS
55 [TpocTeiimme ApoOHO-paruOHaTbHBIE 1
ypaBHEHUS
56 Penrenune TEKCTOBBIX 3a4a4 C IIOMOIIBIO 1 but6mmoreka [IOK
KBaJpaTHBIX YpaBHECHHUN https://m.edsoo.ru/7f42f75c
57 Pemenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO 1 but6mmoreka [JOK
KBaJIPaTHBIX YPaBHEHHIA https://m.edsoo.ru/7f42f8f6
58 Penrenune TeKCTOBBIX 3a7a4 C IOMOIIBIO 1 but6mmoreka [IOK
KBaJpaTHBIX YpPaBHECHHUN https://m.edsoo.ru/7f42f8f6
59 Koumponvnasn paooma no meme 1 1 bu6muoreka [IOK
«Ksaopammnoie ypasnenusny https://m.edsoo.ru/7f4301f2
Tema 6: YPABHEHUSA U
HEPABEHCTBA. CUCTEMBbI 14 1

YPABHEHUM

60

61

62

AHanmu3 KOHTPOJIBHOH paboTsl. JInHeliHOe

ypaBHEHHME C JIByMsl IEPEMEHHBIMH, €r0o TpaduK, 1
IIPUMEpHI PEIICHUsI YPaBHEHUH B LIENIBIX YHUCIaX
JIuneitHOE ypaBHEHME € JBYMsI IEPEMEHHBIMU,

ero rpaduk, IpUMephl pelIeHUs] ypaBHEHUH B 1
LEJIBIX YUCIIaX

JIuneliHOE ypaBHEHHE ¢ JBYMS IIEPEMEHHBIMU,

ero rpauk, IpuMepsl peleHs ypaBHEHUN B 1
LEJbIX YUCIIax

27


https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

Konuuecmeo uacoe
Ne Mama Inexkmponnvie (yugposwie)
Haumenoeanue pazoenoe u mem npozpammol Konmpononvie Ipakmuueckue

n/n Bcezo usyueHus 00pazoeamesibHbvle pecypcol
pabomul pabomut
63 Pemenue cucreM qByX JTUHEHHBIX YPaBHEHUN C 1
JBYMsI IEpEMEHHBIMU
64 Pemenue cucreM JByX JTUHEHHBIX YPaBHEHUN C 1
JBYMsI IEpEMEHHBIMU
65 Pemenue cucreM JByX JTUHEHHBIX YPaBHEHUN C 1
JBYMsI IEpEMEHHBIMU
66 HpI/IMepBvaeIHeHI/IH CUCTEM HEJIMHENHBIX 1
YpaBHEHUH C IBYMSI IEPEMEHHBIMU
67 HpI/IMepBvaeIJ_IeHI/IH CUCTEM HEJIMHENHBIX 1
YpaBHEHUH C IBYMSI IEPEMEHHBIMU
I'parueckas uHTEpIIpPETALAS YPABHEHUS C
68 Inls)yﬁ)ﬁ HepeMeHHBII\I/)II/IpI/I CI/IIiTel\Zl?II/IHef/'IHHX 1 BH6H,HOTeKa LOK
pABHEHHH C ABYMS TIEpEMEHHbIME https://m.edsoo.ru/7f43d6d6
I'paduueckas uHTEpIIpETALINS YPABHEHUS C
69 I[]I_:YSI)}I nepeMeHHLnngH CHI(I:TGR/}I’IJ)IHHGP'IHBIX 1 BH6H_HOTeKa LOK
PABHEHHI C ABYMS TEPEMEHHEIMM https://m.edsoo.ru/7f43d6d6
70 Pemenue TEKCTOBBIX 33718 C OMOIIIBIO CHCTEM 1
ypaBHEHUN
71 Pemenue TEKCTOBBIX 33718 C OMOIIIBIO CHCTEM 1
ypaBHEHUM
72 Pemenue TEKCTOBBIX 3318 C OMOIIIBIO CHCTEM 1
ypaBHEHUN
73 Konmponvnaa paboma no meme «Ypasnenusn 1 1
u nepasencmea. Cucmemol ypagHeHuil)
Tema 7: YPABHEHUSA U 12 1
HEPABEHCTBA. HEPABEHCTBA
74 AHann3 KOHTPOJIbHOU Pa6OTBI. Yucnoseie 1
HEPABEHCTBA U UX CBOMCTBA
75 UwucnoBbie HEPaBEHCTBA U UX CBOMCTBA 1
76 HepaBeHCTBO ¢ 0/1HOM MepeMeHHON 1

28


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

No
n/n

77

78

79

80

81

82

83

84

85

Haumenosanue pazoenoe u mem npozpammol

N300pakeHue pereHus TMHEHHOTO
HEPaBEHCTBA HA YNCIOBOU MPAMON

JIuHeliHbIC HEPABEHCTBA C OMHOU NIEPEMEHHOU U
UX pEeILIEHNe

JIuHeliHbIC HEPABEHCTBA C OHOU NIEPEMEHHOU U
UX pEeILICHNe

JluneiiHble HEpaBEHCTBA C OJJHOM MEPEMEHHOI U
WX pelleHue

CucreMbl TMHEVHBIX HEPABEHCTB C OAHON
MepeMEHHON U uX penieHue. M3obpaxenue
pELIECHNS] CUCTEM HEPABEHCTB Ha YMCIIOBOU
IpsAMOM

CucreMbl TMHEVHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U UX pPELICHUE

CucreMbl TMHEMHBIX HEPABEHCTB C OAHON
NIEPEMEHHON U UX pELICHHE
CucreMbl TMHEMHBIX HEPABEHCTB C OAHOMN
NIEPEMEHHOM U UX pELICHHE

Konmponvnaa paboma no memam
«Hepasencmea. Cucmembwl nepagencmey

Tema 8: ®YHKIIUU. OCHOBHBIE
IHHOHATHUA

86

87
88
89

AHanu3 KOHTpoJbHOM paboTsl. [lonsTue
byHKIIIH

OO6nacTh onpeaeneHuss 1 MHOKECTBO 3HAYCHUI
byHKIIUN

CnocoOs1 3ananus Gyskumid. 'paduk GyHKImm

CBoiicTBa GyHKLINHU, UX OTOOpaKEHUE Ha
rpaduke

Konuuecmeo uacoes

Konumponvuwvie Ilpakmuueckue

pabomul

IVUYETBEPTDH

29

pabomut

Inexkmponnvie (yugposwie)
uzyuenus 00pazoeamesbHvle Pecypchl

bubmuorexa [IOK
https://m.edsoo.ru/7f42c9e4

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c692

bubmuorexa [IOK
https://m.edsoo.ru/7f42c840

bubmuorexa [JOK
https://m.edsoo.ru/7f42cb88
bubmuorexa [JOK
https://m.edsoo.ru/7f42c9e4

bubmuorexa [JOK
https://m.edsoo.ru/7f42cd2c

but6mmoreka [IOK
https://m.edso0.ru/7f433c12
Bbu6moreka [JOK
https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

Konuuecmeo uacoes

No ama Inexkmponnnvie (ugposoie,
Hawneuoeauuepasdeﬂoe U mem npozpammasl Konmpoﬂbﬂble HpaKmuquKue ZI P (u d’P )

n/n Bcezo uzyuenus 00pazoeamesbHvle Pecypchl
pabomul pabomut
90 Bcepoccuiickas nposepounas paboma 1 1
Tema 9: ®YHKIIUNU. YNCJIOBBIE 7 1
O YHKIINN
91 UreHune u nocTpoeHue rpapuKoB (yHKIMMA 1
92 [Tpumepsl rpadgukoB HyHKIHHI, OTpaKarOIITHX 1
peabHbIE TPOLIECCHI
93 @DYHKITUH, OMUCHIBAIOIIKE MPAMYIO U 00paTHYIO 1 bubnuorexa [JOK
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX Ipa(uku https://m.edsoo.ru/7f434bbc
bu6muoreka [IOK
%4 ['nmepbona . https://m.edsé}a.ru/7f4343e2
bubnuorex K
9 Tpagux pymamm y = x° . s etso0 /74434572
96 DyHKiun y = xz’ Y= X V= \/;v V= ‘x‘ ' 1 but6mmoreka [IOK
rpa(uIecKoe PeLICHNe yPaBHEHUI U CHCTEM https://m.edsoo.ru/7f434d38
ypaBHEHUH
97 Konumponvnaa paboma no meme « Oynkuuu 1 1
Tema 10: IOBTOPEHUME N 5 1
OBOBIIIEHHUE
o ool e loore B 10K
N https://m.edsoo.ru/7f4371aa
KJIaccoB, 000011IeHe 3HAHUN
99 Ilpomescymounas ammecmavua (UHmozosasn 1 1
KOHmpobhas paooma)
100 IloBTOpEHNE OCHOBHBIX NTOHATHNA U METOA0B 1 bu6muoreka [IOK
KypcoB 7 U 8 KJlaccoB, 0000IIeHIE 3HAHUN https://m.edsoo.ru/7f43736¢
101 IloBTOpEHNE OCHOBHBIX ITOHATHNA U METO0B 1 bu6nuoreka [IOK
KypcoB 7 U 8 KJlaccoB, 0000IIeHIE 3HAHUN https://m.edsoo.ru/7f437510
102 IloBTOpEHNE OCHOBHBIX ITOHATHNA U METOA0B 1 bubmuoreka [IOK

KypcoB 7 U 8 KJlaccoB, 0000IIeH1E 3HAHUN

30

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



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

Konuuecmeo uacos

AL Haumenosanue pazoenoe u mem npozpammol K Vii A ScanpusER R Re)
OHMPOJIbHbIE aKmuueckue

n/n P Pop Bcezo P P u3yueHus 00pazosamesibHble Pecypcol

pabomul pabomut

OBILIEE KOJIMYECTBO YACOB 110 102 9 0

INPOI'PAMME

31



No
n/n

Haumenoeanue pazoenoe u mem npozpammul

Tema 1: YACJIA U BBIYUCJIEHUA.
JAEUCTBUTEJIBHBIE UYNCJIA

o ~N o O

10

PanmonaneHele yKciia, MppaloHalbHbIE
qucia, KOHEYHbIE U OECKOHEUHBIE
JeCATUUHbIE TpOOHU

MHOXKECTBO JENCTBUTEIBHBIX YHACET;
JIECTBUTEIIbHBIE YHCIIa KaK OECKOHEUHbIE
JIeCSITUYHbIE pooU

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE MEXKIY
MHO’KECTBOM JI€ICTBUTENBHBIX YHCEN U
MHO>ECTBOM TOYEK KOOPAUHATHOU MPSAMOK
CpaBHEHHUE IEHCTBUTENIBHBIX YHCET,
apudmeTHIeCKUe TCUCTBHS C
JEHCTBUTEIIBHBIMH YU CIIAMH.
Juaznocmuueckasn paboma
[TpubnmxEHHOE 3HaUEHNE BEIMYHHBI,
TOYHOCTb MPUOIMKEHUS

OxpyrieHue yucen

OxpyrieHnue yucen

[Tpukuaka v oLEeHKa Pe3yIbTaTOB
BBIYHCIICHUN

[Tpukuaka v oLEeHKa Pe3yIbTaTOB
BBIYHCIICHUN

Konmpononas paboma no meme
«/leticmeumensvusle uucnay

Tema 2: YPABHEHUSA U

INOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC

Bcezo

10

Konuuecmeo uacoes

Koumponwvnvie Ilpakmuueckue
paoomul

| YHETBEPTDH

1

32

padomut

Mama
u3yuenus

dnekmponnwvie (ughposwie)
obpazoseamenvHble pecypcol



Ne

wn Haumenoeanue pazoenoe u mem npozpammol

HEPABEHCTBA. YPABHEHUSA C

OJJHOM MEPEMEHHOH
AHanu3 KOHTPOJIBHOH paboTsl. JInHelHOe
11 ypaBHeHUE. Perenue ypaBHeHHH,

CBOOALIUXCA K JINHENHBIM
JIuneitnoe ypaBHeHue. Penienue ypaBHeHUi,

12 .
CBOJISIIIUXCS K JINHEHHBIM

13 KBanparHoe ypaBHenue. Pemenue
YpaBHEHUH, CBOASIIMXCS K KBaIPATHBIM

14 KBanparHoe ypaBHenue. Pemenue
YpaBHEHUH, CBOASIIMXCS K KBaIPATHBIM

15 bukBanpaTHbIe ypaBHEHUS

16 bukBanpaTHbie ypaBHEHUS
IIpumepsl pelienys: ypaBHEHUI TpETber U

17 YeTBEPTOU CTEIIEHEH Pa3JIOKEHUEM Ha
MHOKUTENH
IIpumepsl peleHys ypaBHEHUM TpETber U

18 YETBEPTOU CTEIEHEN Pa3IOKEHUEM HA
MHOXHTEIN

19 Pemenne npoOHO-paninOHAIBHBIX YPAaBHEHUI

20 Pemenne npoOHO-paniioOHAIBHBIX YPAaBHEHUI

21 Pemennie TeKCTOBBIX 3a/1a4 alNredpandeckum
METOJ0M

29 Pemenne TeKCTOBBIX 3a1a4 alNredpandeckum
METOJ0M

23 Perennie TeKCTOBBIX 33714 aNredpandeckum

Bcezo

Konuuecmeo uacos

Konmponvnvie Ilpakmuyeckue

paoomul

33

pabomol

Mama
u3yyeHus

Inexkmponnvie (yugposwvie)
obdpazoeamenvHule pecypcol

but6mmorex [IOK
https://m.edso0.ru/7f43bf66

but6mmoreka [IOK
https://m.edso0.ru/7f43c542

but6mmoreka [IOK
https://m.edsoo.ru/7f43c542
bu6anoreka LIOK
https://m.edsoo.ru/7f43c3d0
but6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0

bu6anorexa LIOK
https://m.edsoo.ru/7f43c9b6
bu6anoreka LIOK
https://m.edso0.ru/7f43c9b6



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

Konuuecmeo uacos

No ama Inexkmponnsie (yugposoie,
Haumenoeanuepam)enoe U mem npozpammasl Konmpoﬂbnble Hpakmuqec](ue ZI P (u 4)17 )

n/n Bcezo usyuenusa  obpazosamenvHble pecypcobl
paoomul pabomut
METOJIOM
Konmpononaa paboma no meme 1 1
«Ypasnenusn c 00noit nepemennoin)
Il HETBEPTbH
Tema 3: YPABHEHUSA U
HEPABEHCTBA. CUCTEMBbI 14 1
YPABHEHUI
o5 AHanu3 KOHTPOJILHOM paboThl. YpaBHEHHUE C 1 bubmuoreka [JOK
JBYMsI IEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f43d0b4
26 VYpaBHeHuUE ¢ IByMsI IEPEMEHHBIMU U €TI0 1 bubnuorexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
27 CucreMa Byx J'II/IH"eI\/'IHBIX YpaBHEHUH C JBYMSI 1
IIEPEMEHHBIMU U €€ pELlEHHUE
8 Cucrema 1Byx J'II/IH"eI\/'IHBIX YPaBHEHUH C IBYMsI 1
IIEPEMEHHBIMU U €€ PeLlEHUE
29 Cucrema 1Byx J'II/IH"eI\/'IHBIX YPaBHEHUH C IBYMsI 1
IIEPEMEHHBIMU U €€ PeLlEHUE
30 Cucrema 1ByXx J'II/IH”GI\/'IHBIX YPaBHEHUH C IBYMsI 1
IIEPEMEHHBIMU U €€ PELEHHUE
o L o B 10K
PO ’ https://m.edsoo.ru/7f43d23a
2 xoropun mmeinioe. 8 apyroe - woper 1 uGmiorexa LIOK
crenen ’ https://m.edsoo.ru/7f43d55a
Pemenue cucrem AByX ypaBHEHUM, OAHO U3
33 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOu 1
CTENeHU
34 Pewenue cucrem qByX ypaBHEHUH, OJTHO U3 1

KOTOPBIX JIMUHEMHOE, a IPYroe — BTOPOil

34


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

’?/@;1 Haumenoganue pasoenoe u mem npozpammot
CTETeHU

35 Fpa@mqecicaﬂ WHTEPIPETAIHS CUCTEMBI
YpaBHEHMH C IByMs ITEPEMEHHBIMHU

36 Pemrenune TekcTOBBIX 337249 anreOpandeckuM
crocoOoM

37 Pemrenue TekcTOBBIX 33124 anreOpandecKuM
crocooom

38 Konmpononaa paboma no meme «Cucmemoi

YDABHEHUIL»

Tema 4: YPABHEHUSA U
HEPABEHCTBA. HEPABEHCTBA

AHanu3 KOHTPOJIbHOM paboThl. YncaoBbie

39 HEpPaBEHCTBA U UX CBOMCTBA

40 UucioBble HEPaBEHCTBA U UX CBOMCTBA

a1 JInnelinbie HEpaBeHCTBA © OJTHOM
MEPEMEHHOM U UX pEelICHUE

42 JIunelinbie HEpaBeHCTBa C OJTHOM
MEPEMEHHOM U UX pEelIeHUE

43 JIunelinbie HEpaBeHCTBa C OJTHOM
MEPEMEHHOM U UX pEelIeHUE

44 CucreMnl JII:IHGI\/'IHI:IX HEPABEHCTB C OJTHOU
MIEPEMEHHOM U UX pElICHUE

45 CucreMsl JII:IHGI‘/'IHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHOM U UX pEIICHUE

46 Koumponvnasa paboma 3a nepsoe nonyzooue

47 Cucremsl J'II:IHefIHBIX HEPaBEHCTB C OJTHOMI
MEPEMEHHON U UX pPEIICHUE

48 KBagparHbie HEpaBEHCTBA U UX PEILICHUE

Konuuecmeo uacos

K I Jama Inexkmponnvie (yugposwvie)
Beezo tOMMPONbHBIE LIpAKMUECKUE uzyuyeHus  00pazoeamesibHble Pecypcol
paoomul pabomut

1

1

1

1 1

17 2

1

1 bu6anoreka LIOK
https://m.edsoo.ru/7f43ad5a

1 bu6anoreka LIOK
https://m.edsoo.ru/7f43af08

1 bu6anorexa LIOK
https://m.edsoo.ru/7f43af08

1 bu6anorexa LIOK
https://m.edsoo.ru/7f43af08

1

1

1 1

1

1 bubmuoreka [JOK

https://m.edsoo.ru/7f43b098
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https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

No
n/n

49

50

o1
52

53

54

55

Haumenoeanue pazoenoe u mem npozpammol

KBaI[paTHBIC HCPABCHCTBA U UX PCHICHHC

KBaI[paTHBIC HCPABCHCTBA U UX PCHICHUC

KBagparHble HEpaBEHCTBA U UX PEILIEHUE
KBaznpaTHble HEPaBEHCTBA U UX PELLIECHUE

['padmueckas uHTEpIIpeTalIUs HEPABEHCTB U
CHCTEM HEpPABEHCTB C JIByMsI IEpEMEHHBIMU
['padmueckas uHTEpIIpeTalIUs HEPABEHCTB U
CHCTEM HEPABEHCTB C JIByMsI IEpEMEHHBIMU
Koumponvnasa paboma no meme
«Hepasencmea»

Tema 5: ®YHKLIUUA

56

57

58

59

60

61

62

63

AnHanu3 KOHTpoJbHOM paboTel. KBanpaTuunas
¢bynkuus, e€ rpaduk U cBOicTBa
KBangparuunas ¢pyHkims, e€ rpaguk u
CBOMCTBa

KBanpaTtuunas ¢pynkuus, e€ rpaduk u
CBOMCTBa

[Tapabosa, KOOpIMHATHI BEPIINHBI TAPAOOIIBI,
0Ch CUMMETPHHU NapadoIIbl

[TapaGosa, KOOpAMHATHI BEPIIMHBI TapadOIIbl,
0Ch CUMMETPHHU NapaboIIbl

[Tapabosa, KoOOpIMHATHI BEPIINHBI TAPAOOIIBL,
0Ch CUMMETPHHU NTapaboIIbl

[Tapaboia, KoOOpIMHATHI BEPIINHBI TAPAOOIIBI,
0Ch CUMMETPHHU NapaboIIbl

[Tapaboa, KoOOpAMHATHI BEPIINHBI TAPAOOIIBI,
0Ch CUMMETPHH 11apadoJIbl

Bcezo

Konuuecmeo uacos

Konmponvnvie Ilpakmuyeckue

paoomul

111 YETBEPTbH

36

pabomol

Mama
u3yyeHus

Inexkmponnvie (yugposwvie)
obdpazoeamenvHule pecypcol

but6mmoreka [IOK
https://m.edsoo.ru/7f43b21e
bubanoreka LIOK
https://m.edsoo.ru/7f43b5a2

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098

but6mmoreka [IOK
https://m.edsoo.ru/7f4396¢6
bu6anoreka LIOK
https://m.edsoo.ru/7f439842
bub6anoreka LIOK
https://m.edsoo.ru/7f4399b4
bu6anoreka LIOK
https://m.edsoo.ru/7f439eb4
bu6anoreka LIOK
https://m.edsoo.ru/7f43a03a
bubmmoreka [JOK
https://m.edsoo.ru/7f43alac
bubmmoreka [JOK
https://m.edsoo.ru/7f43a31e
bu6anorexa LIOK
https://m.edsoo.ru/7f43a526



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
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

M Haumenosanue pazoenos u mem npozpammol
n/n p L Bcezo
64 [TapaGona, KOOpAHMHATHI BEPIIMHBI TApaOoJIbl, 1
0Cbh CUMMETPHH 1apadoJIbl
I'padpuku pyukmmii: Yy =kx, y=kx+Db,
65 k 1
y="0y=x y=vx, y=[
I'paduku Gpynkumit: y=kx, y=kx+Db,
66 k 1
y="0 ¥=x, y=vx, y=|
I'paduku Gpynkmmit: Yy =kx, y=kx+Db,
67 k 1
=Ky y= i =i
I'paduku pyukmmii: Y =kx, y=kx+Db,
68 k 1
y=0y=x y=x, y=[
I'paduku Gpynkumit: Y =kx, y=kx+Db,
69 k 1
y="0y=x, y=vx, y=|
I'paduku pynkumit: y=kx, y=kx+b,
70 k 1
y="0y=x y=vx, y=[
Koumponvnaa paboma no meme
71 1
«Dyuxyuu)
Tema 6: UNCJIOBBIE 15
MHOCJIENOBATEJIBHOCTHA
79 AHanu3 KIHTpoNbHOU padoThl. [ToHsTHE 1
YHCIIOBOH MOCIIeI0BATEILHOCTH
73 3aaHue Mociae0BaTeIbHOCTH PEKYPPEHTHON 1

dbopmyroit u popmyIoit N-ro uiaeHa

Konuuecmeo uacos

Konmponvnvie Ilpakmuyeckue

paoomul

37

pabomol

Mama
u3yyeHus

Inexkmponnvie (yugposwvie)
obdpazoeamenvHule pecypcol

but6mmoreka [IOK
https://m.edsoo.ru/7f43ab84

bubmnorexa [JOK
https://m.edsoo.ru/7f43e6c6
bubmnoreka [JOK
https://m.edsoo.ru/7f43ebda



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

No
n/n

74

75

76

77

78

79

80

81

82

83
84

85

Haumenoeanue pazoenoe u mem npozpammol

Apudmernueckas ¥ reoMeTpuyecKas
IpOrpeccun

Apudmernueckas ¥ reoMeTpuyecKas
IIPOrpeccun

®opmynbl N-TO 4jeHa apupMeTHIEeCKoi 1
reoOMETPUYECKON MPOrpeccuii, CyMMBI
IIEPBBIX N YICHOB

®opmyibl N-To WwieHa apuPMeTHUECKON U
r€OMETPUYECKOU NIPOTrPECCUM, CYMMBI
IIEPBBIX N YJICHOB

®opmynbl N-ro 4ieHa apupMeTHIecKoil u
r€OMETPUUYECKON MTPOTPECCUM, CYMMBI
MIEPBBIX N YJICHOB

®opmyibl N-To WieHa apuPpMETUUECKON U
reOMETPUYECKON IPOTPECCHUM, CYyMMBI
IIEPBBIX N YJICHOB

®opMyabl N-ro 4ieHa apupMeTHIecKoil u
r€OMETPUUYECKON MTPOTPECCUI, CYMMBI
IIEPBBIX N YJICHOB

H300pakeHre 4wieHOB apu(hMETHIECKOHN 1
reOMETPUYECKON IPOrPECCU TOUKAMH Ha
KOOPAMHATHOW INTOCKOCTH

N300pakeHne 4wieHOB apu(MeTHIeCKOM n
r€OMETPUYECKON MTPOTrPECCU TOYKAMH Ha
KOOPJHMHATHOM IJIOCKOCTH

JIMHEHBIN ¥ YKCIOHEHIMAIIbHBIA POCT

CnoxHbIe IIPOUCHTLI

CnoxxHble IIPOLCHTLI

Bcezo

Konuuecmeo uacos

Konmponvnvie Ilpakmuyeckue

paoomul

IVUETBEPTH

38

pabomol

Mama
u3yyeHus

Inexkmponnvie (yugposwvie)
obdpazoeamenvHule pecypcol

bubmuoreka [JOK
https://m.edsoo.ru/7f43ed7e

bubmnoreka [JOK
https://m.edsoo.ru/7f43f3b4

bu6anorexa LIOK
https://m.edsoo.ru/7f43f58a

but6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bubmuoreka [IOK
https://m.edsoo.ru/7f43f0c6

but6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

bubmnoreka [JOK
https://m.edsoo.ru/7f43f8a0

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e
bubanoreka LIOK
https://m.edsoo.ru/7f4401a6



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

Ne
i Haumenoeanue pazoenoe u mem npozpammol
36 Konmponvnas paboma no meme «ducnosvie

nocneooeamenvbHOCMUY

Tema 7: IOBTOPEHMUE,
OBOBIIEHUE, CUCTEMATH3ALIUS
3HAHUU

Ananu3 KOHTpOJIbHOU paboThl. [loBTOpEeHUE,
0000111eHIE U cUCTeMaTH3alus 3HAHUN.

87 3anuck, CpaBHEHUE, ICUCTBUS C
JIEMCTBUTEIILHBIMY YHCIIAMU, YUCIOBAs
npsiMast

88 [ToBTOpeHME, 0000IIEHNE U CHCTEMAaTU3AITUS
3HaHHUU. [IpOIICHTHI, OTHOLICHUS, IPOITOPIHH

89 [ToBTOpeHmEe, 00001IEHNE U CHCTEMAaTU3AIUS

3HaHui. OKpyrieHue, npudInKeHHe, OlleHKa

[ToBTOpeHme, 00001IEHNE U CHCTEMAaTU3AITUS
90 3HaHUN. PenieHnne TeKCTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

[ToBTOpEeHHE, 0000IIIEHNE U CUCTEMATH3AIIHS
91 3HaHul. Pelenne TeKCTOBRIX 3a1ad
apu(pMETHIECKUM CTIOCOOOM

[ToBTOpeHme, 06001IEHNE U CHCTEMAaTU3AITUS
92 3HaHUN. Penienne TeKCTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

Ilpomesccymounas ammecmayus

%3 (Umozosasn konmponwvnas paboma)

[ToBTOpEeHME, 0600IIEHNE U CUCTEMATH3AIIHS
94 3Hanuil. [IpeoGpa3oBanue anredpandeckux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHSI
[ToBTOpenue, 0000IIeHNE U CUCTEMATU3AIHS
95 3HaHuil. [IpeobpazoBanue anreOpanvaecKux
BBIPXEHH, JOMYCTUMbIE 3HAYCHHUS

Bcezo

17

Konuuecmeo uacos

Konmponwnvie Ilpakmuueckue
paoomul

1

39

pabomol

Mama
u3yyeHus

Inexkmponnvie (yugposwvie)
obdpazoeamenvHule pecypcol

bubmuoreka [JOK
https://m.edsoo0.ru/7f4404f8

bu6anoreka LIOK
https://m.edsoo.ru/7f443b12

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6anorexa LIOK
https://m.edsoo.ru/7f443fea

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

bu6anoreka LIOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f4404f8
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

Konuuecmeo uacos
Ne Mama

Inexmponnvie (yugposoie
Haumenosanue pazoenoe u mem npozpammot Konmponvnsie Ilpakmuueckue P (uugppossie)

n/n Bcezo padomsr Ppadombr usyuenusa  obpazosamenvHble pecypcobl
IT
S N Buonea 10K
) Ii p p https://m.edso0.ru/7f444612
BLIpa)KeHI/II/I, I[OHyCTI/IMLIG 3HA4YCHUA
R b Bumorea LOK
) IZ p P https://m.edsoo.ru/7f444a94
BBIpa}KeHI/II/I, I[OHyCTI/IMIﬂe 3HA4YCHUA
I1
B e T — Buoresa O
) . i https://m.edsoo.ru/7f444c56
U3YYCHHBIX (yHKIHMN
5 e e Bumorssa LOK
- OYHKLHH: N P ’ https://m.edso0.ru/7f444f44
M3YYEHHBIX (YHKIUN
11
o 1 Bumore LOK
- EYH . ™ ’ https://m.edsoo.ru/7f44516a
U3YYEHHBIX (YHKIHMH
IT
101 i Gy noersoeme, ovatersn 1 BuGmiorexa LIOK
) s ’ https://m.edsoo.ru/7f4452e6
M3YYCHHBIX ()yHKIIHNA
IT 0
102 i Foaimonton petenme soammomiin 1 BuGmorexa IOK
) https://m.edsoo.ru/7f445516
NX CUCTCEM
OBHIEE KOJTUYECTBO YACOB I10 102 8 0

IHPOI'PAMME

40
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OBPA3OBATEJIbHOM ITPOTPAMMBI
7 KJIACC

Ilposepaemvie npedmemubvle pe3yibmamovl 0C60CHUA OCHOBGHOIL
00pazoeamenvHoil NPOZPAMMBL OCHOBHO20 00ULe20 00PA306aHUA

Hucna v BBIYUCICHUS

BoemonHsaTe, coueTas yCcTHbIE M NHCbMEHHbIE NPHUEMBI, apudmeTuyeckue
JEUCTBUSI C pallMOHAIbHBIMU YUCIIAMHU

Haxomuth 3Ha4YeHUsT YHUCIOBBIX BBIPAKCHHUHA, NPUMEHSTH pPa3HOOOpa3HbIC
crocoObl ¥ TPUEMBI  BBIUMCICHHUS 3HAUEHUH JIPOOHBIX  BBIPAXKCHUIA,
co/IepKaIuX OOBIKHOBEHHBIC U IECATUYHBIC IPOOH

Ilepexoaute OT OAHOIN (hOpMBI 3amuCH 4yUceNl K Jpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO TPOOB)

CpaBHHBATh U YNOPSI0UYMBATH pAllUOHATBHBIC YHCTIA

Oxpyriarte yncna

BBITTONIHATE NPUKUAKY U OLEHKY pe3yJbTaTa BbIYUCICHUMN, OLEHKY 3HAYCHUHN
YUCJIOBBIX BBIpAXKEHUMN. BBIMOIHATE NEMCTBUS CO CTENEHIMH C HATypalbHBIMU
MOKa3aTeIsiMU

[IpumeHsATh NpU3HAKKU ACIUMOCTH, PA3JIOKEHHE HA MHOYKUTEIN HATypajbHBIX
qucen

Pemlate mpakTUKO-OPHEHTHPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPOMOPLHOHATBEHOCTHIO BEJIMYUH, MPOLIEHTAMH, UHTEPIIPETUPOBATH
pe3ynbpTaThl pEmIeHWs 3aJad C Y4€TOM OIPAaHMYEHUW, CBA3AHHBIX CO
CBOMCTBaMH pacCMaTPUBAEMbIX OOBEKTOB

Anrebpanyeckre BbIpaKEHUS

Hcnonp3oBaTh anreOpanyecKyr0 TEPMUHOJIOTHIO U CUMBOIIUKY, IIPUMEHSTH €€
B IIpOLIECCe OCBOEHUS y4eOHOT0 MaTepuaa

Haxonute 3HaueHusi OYKBEHHBIX BBIPRKCHUH MPH 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX

BeImonHATs ipeoOpa3oBaHus MEIOT0 BBIPAKCHHUS B MHOTOUWICH MPUBEICHUEM
MOAOOHBIX CIIaraéMbIX, PACKPBHITHEM CKOOOK

BbINONHATE YMHOXEHUE OJIHOWIEHa HAa MHOTOWIEH W MHOrodjeHa Ha
MHOTOYJIEH, IPUMEHATH POPMYJIbI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH
OcylecTBIATh Pa3ioKEHUE MHOTOUIEHOB HAa MHOXHUTEIU C IOMOUIBIO
BBIHECEHHUSI 3a CKOOKHM OOIIEro MHOXHTEINS, TPYINIUPOBKH ClIaraeMbIX,
MpUMEeHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS

[TpumensaTy nmpeoOpa3zoBaHKsi MHOTOWICHOB JIJIsl PEIICHUS PA3IUYHBIX 33a/1a4 U3
MAaTEeMaTHKH, CMEXHBIX TPEMETOB, U3 PEAbHON MPAKTUKU

Hcnonp30BaTh CBOMCTBA CTENEHEHM C€ HATYpaJdbHBIMU IIOKA3aTEISIMHU IS
peoOpa3oBaHus BbIPAKEHUN

YpaBHEHHsI 1 HEpABEHCTBA

Pemate nuHeEliHBIE ypaBHEHMs C OJHOM IIEPEMEHHOW, NPUMEHSS IIpaBuUia
mepexojla OT HCXOIHOTO YpPaBHEHHSI K PaBHOCWIBHOMY emy. [IpoBepsTs,
SIBJISIETCS JIM YUCIIO KOPHEM YPAaBHEHUS

[MpumensTs rpaduyeckiue METOAbI TPU PEUICHUH JTHHEHHBIX YpaBHEHUH M MX
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Ilposepaemvie npedmemubvle pe3yibmamovl 0C60CHUA OCHOBGHOIL
00pazoseamenvHoOil NPOZPAMMBL OCHOBHO20 00ULe20 00PA306aHUA

CHUCTEM

[lonGupate mnpuMepsl Map YUCEN, SBISAIOMIUXCS PpEHICHUEM JHHEHHOro
ypaBHEHUS C ABYMs IEPEMEHHBIMU

CtpouTh B KOOPAUHATHOM MJIOCKOCTH rpaduK JIUHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH; TOJB3YACh TIpadUKOM, TPUBOIUTH MPUMEPHI pPELICHUS
YpaBHEHUS

Pematp cucteMbl ABYX JIMHEWHBIX YPaBHEHHUH C ABYMS NEPEMEHHBIMHU, B TOM
yucie rpadguyecku

CocTaBlnsTh H peuiaTb JIMHEHHOE YpaBHCHHUEC WM CHCTCMY JIMHEMHBIX
ypaBHeHI/Iﬁ o YyCJIOBHIO 3aJayd, HHTCPIIPECTUPOBATL B COOTBCTCTBHU C
KOHTCKCTOM 3aaa4u HOHy‘leHHLIﬁ pe3yiibTaTt

Koopaunats! u rpapuku. OyHKumu

I/1306pa>1<aTb Ha KOOpHHHaTHOﬁ HpﬂMOﬁ TOYKH, COOTBCTCTBYIOIIIHUEC 3aJaHHBIM
KOoopJauHaTaMm, JIy4u, OTPC3KU, HWHTCPBAJIbI, 3aIllMChIBATh YHUCJIOBBIC
IIPOMECIKYTKH Ha anre6pa1/1quKOM SA3BIKC

OTmedats B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPIUHATAM
Crtpouts rpaduku tuHEHHBIX GyHKIMA. CTpouTh rpaduk GQyHKINHN y = [X|
OnuceiBaTh € TIOMONIbIO (YHKIMH WM3BECTHBIC 3aBUCHUMOCTH MEXIY

BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM paboThI

Haxoauts 3HaueHue GyHKIUY 110 3HAYEHHIO €€ apryMeHTa

[Nonnmate rpaduueckuil crocod MpeacTaBiIeHUs M aHanu3a HHPOpMAIHH,
U3BJIEKaThb M HMHTEPIPETUPOBATh HHPOpPMALUI0O M3 TIpadUKOB peabHBIX
MPOLECCOB U 3aBUCUMOCTEMN

8 KJIACC

Ilpogsepsaemobie npedomemnble pe3ynvmamsl 0C60EHUA OCHOBHOIL
00pa3zo0eamenvHoll NPOZPAMMbBL OCHOBHO20 00ULe20 00Pa306anus

Yucia 1 BEIUMCIIEHUA

Hcronb30BaTh HaydajgpHbBIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
yucea JUIsL  CPaBHEHUS, OKPYIJIEHMs W BBIYMCIEHHH, U300pakaTh
JIEWCTBUTEIIBHBIE YHCJIa TOYKAaMU HA KOOPAMHATHOMN NPSMOU

[TpumeHsATh TOHATHE apU(METHUYECKOro KBAaJpPAaTHOTO KOPHS, HaXOAUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI P HEOOXOJUMOCTH KAJbKYJISATOP, BBIIOIHATh
npeoOpa3oBaHusl BBIPAKEHHUH, COAEPIKAIMX KBaJpaTHbIE KOPHHU, HCHOJb3YS
CBOMCTBA KOpHEHN

Hcnonb30BaTh 3amucu OOJBIIMX M MaJbIX YUCEN C HOMOIIBI JECATHYHBIX
npoOeii u creneneit yucna 10

Anrebpanyeckue BbIPaKEHHS

[IpuMeHATh TOHSATHE CTENEHM C LEeNbIM II0KAa3aTeleM, BbIIOJIHATh
npeoOpa30BaHus BBIPAKEHUN, COAEPIKALIMX CTENICHHU C LIeJIbIM MOKa3aTesIeM
BBINONHATE TOXKIIECTBEHHBIE NMPEOOPA30BAHUS PAIIMOHAIBHBIX BBHIPAKECHUH Ha
OCHOBE ITPAaBUJI IEHCTBUIA HaJl MHOTOYJICHAMU U alredpandyecKuMu JpoosMu

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN
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[TpumensTs npeoOpa3oBaHUsl BBIPAKEHUN Ul PEIeHUs pa3IHyHbIX 337134 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEalIbHOM MPAKTUKU

YPaBHCHI/IH 1 HCPABCHCTBA

Pemate nuHENHBIE, KBagpaTHbICE YPAaBHEHUS W PALMOHAIBHBIE YpPAaBHEHWS,
CBOZSIINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU

[IpoBoanTE MpoCTEMIIME HCCIETOBAHNUS YPABHEHHWH W CHCTEM YPaBHEHHM, B
TOM 4YHCJE C MPUMEHEHHEM TIpaHUuecKuX MNpeICcTaBIeHUN (YCTaHABIUBATh,
MMEET JIM YpPaBHEHHE WM CHCTEMa YpPAaBHEHHMM pEIICHMs, €CIM HMEET, TO
CKOJIBKO, U TpoYee)

[lepexoauts OT cIOBECHOW (HOPMYIHPOBKM 3ahaudl K e€ anreOpandeckoit
MOJENH C TOMOIIbIO COCTaBJICHUS YpPAaBHEHUS WM CHCTEMbl YpPaBHEHHH,
WHTEPIPETHUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJaydl TOJyYEHHBIN
pe3ynbTaT

[IpuMeHsATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISI CPABHEHHUSI, OLICHKH, PEIIATh
JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaguYecKy0 HILTIOCTPALMI0 MHOXECTBA DPEIICHHM HEpPaBEHCTBA, CUCTEMBI
HEpPaBEHCTB

OyHKINHT

[Tonnmath W UCHONB30BaTh (YHKIIMOHAIBHBIC TMOHATHS M SI3bIK (TEPMUHBL,

CHUMBOJIMYECKHE 0003HAYCHHS), OTIPEACTITh 3HaUeHNE (DYHKIUHU 110 3HAYCHUIO
apryMeHTa, ONpeeNsaTh CBOMCTBA (QyHKIMHU 1O €€ rpaduky

Ctpouth rpaduK dJIEMEHTapHBIX QYHKIMHA BHma: y =KX, y=—, y:xz,
X

3 . . .
y=x, y= ‘x , OIIMCHIBATh CBOWCTBA YUCIIOBON (PYHKLIMU 1O €€ rpaduky

9 KJIACC

Ilposepaemvie npedmemuovie pe3yiomamol 0C60€HUA OCHOGHOU
00pazoeamenvHoll RPOZPAMMBL OCHOBHO20 00ULe20 00pa306anus

Yucia U BEIYUCICHUA
CpaBHMBAaTh U YNOPSA0OUYMBATH PAllMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCIIA

BrimonaaTs aqu)MeTHqGCKHG I[GflCTBI/ISI C palMOHAJIBHBIMH YHCJIaMU, COYCTasa
YCTHBIC n IMMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYUCICHUA C
HppaluOHAIIBHBIMU YHUCJIaMU

HaXO,I[I/ITB 3HAYCHHS CTEIICHEH C OCIBIMH IIOKA3aTCIIsIMHU U KOpHCfI, BBIYUCIIATH
3HA4YCHUA YHUCIIOBBIX BI)Ipa)KeHI/II\/JI

OKpyryiATh [E€HCTBUTENBHBIE 4YMCIIA, BBINOIHATH TNPUKHUIKY peE3yJbTara
BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN

VYpaBHEHUS 1 HEPABEHCTBA

Pematp nuHeHbIE U KBalpaTHBIC YPABHEHUS, YPABHEHUS, CBOAAILUECS K HUM,
npocTelme ApoOHO-palliOHAIbHbBIE YPaBHEHUS

Pemate cucrembl ABYX JIMHEMHBIX YPAaBHEHUW C JABYMS IIEPEMEHHBIMH M
CHUCTEMBbl JIByX YpaBHEHUW, B KOTOPBIX OJHO YpaBHECHHE HE SABISETCS
JIMHENHBIM

Pemate TekcTOBBIE 3amaun  anreOpandecKHMM CIOCOOOM C  TTOMOIIBIO
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COCTAaBJICHUA  YpaBHCHUA WM CHUCTCMbBI JIBYX ypaBHCHI/Iﬁ C JBYyMA
NEPEMECHHBIMHA

[IpoBOaUTH mpoOCTENIIME UCCIECAOBAHUS YPAaBHEHUM M CUCTEM YpPAaBHEHUU, B
TOM 4YHCJIe C TPUMEHEHHEM TrpaduiyecKuX MPeACTaBICHUH (HAmpumep,
YCTaHABJIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPABHEHUN PEIICHUS, €CIIU
HMMEET, TO CKOJIBKO)

Pemate nMHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pakaTh
peuieHue HEPABEHCTB HA YMCIOBOM NPSIMOM, 3amuChIBaTh pEIICHHE C
IIOMOILBIO CUMBOJIOB

Pemath cucTeMbl IMHENHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pELICHHE CHCTEMbl HEPAaBEHCTB Ha
YHCII0OBOM MPSIMOM, 3aIIUCBHIBATh PEIIEHUE C IOMOIBI CUMBOJIOB

Hcnionb30BaTh HEpaBEHCTBA NP PEIICHUH pa3IMYHbIX 3314

OyHKINHT

Pacno3HaBaTh (yHKUIMM H3y4eHHbIX BHIOB. Iloka3blBaTh cXeMaTUYECKH
pacroyio)keHue Ha KOOPJIWHATHOM IJIOCKOCTH TpadukoB (yHKIMA Bua:

k 2 .
y=kx, y=kx+b, y=—, y=ax"+bx+cC, B 3aBucuMocTH OT 3HAYEHHUIi
X

KO3 PHUIHMEHTOB, ONTUCHIBATh CBOICTBA (DYHKIIMHA

[Toka3piBaTh CXE€MaTHYECKH pACIOJIOKEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpaduKoB QPyHKIMIA BUga Y = Jx , Y= |X| 1 ONHCHIBATh CBOMCTBA (DYHKIUI
Ctpouth W M300pakaTh CXEMATHUECKH TpapuKH KBAAPATHUHBIX (DYHKIHH,
OIUCHIBATh CBOMCTBA KBaAPATUUHBIX (PYHKUHUH 10 UX rpadukam

PacrioznaBath kBazpaTHUHYIO QYHKIHUIO [0 (GopMmysie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peabHON KU3HU, PU3UKU, FEOMETPUU

Apudmernueckas v reoMeTpuuecKas porpeccuu

Pacnio3HaBath apudmMeTHuecKyto 1 T€OMETPHUECKYIO IIPOTrPECCUU MIPU Pa3HBIX
crocobax 3agaHusl

BbINOsHATE  BBIUMCIEHHMST C  WCHOJB30BaHMEM (GoOpMyl N-r0  4ieHa
apru(METHIECKON U T€OMETPUIECKOMN MPOTPECCHii, CYMMBI TIEPBBIX N YICHOB
N300pakaTh 4i€HBbl IOCJIEJOBATENIBHOCTH TOYKAMU Ha KOOPIMHATHOM
IJIOCKOCTH

Pematp 3amaum, CBSA3aHHBIE C YHCJIOBBIMHU IIOCIENOBATEIBHOCTSAMHU, B TOM
yuciae 3a7auyd U3 pealibHOW JKU3HU (C HCIOJIb30BaHUEM KaJbKYIATOPA,
HU(PPOBBIX TEXHOJIOTHHN)
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Ilposepaemutii In1emenm cooeprcanus
Yucna v BBIYUCIICHUS

JlpoOu 0OBIKHOBEHHBIE U JECATHUUYHBIE, IEPEX0 OT OAHOM (opMbl 3anucu Apodeit K
npyroii. IloHsiTue panMOHaIBPHOTO 4YHCIA, 3aMUCh, CPaBHEHHUE, YIOPSIOYUBAHUE
palMOHAaIbHBIX YUCEI

ApudmeTnueckue IEHCTBUS C palUOHaJbHBIMU uMciamMu. Pemenue 3amad u3
peanbHON MPAaKTUKU HA YaCTH, HA IPpOOH

CreneHs ¢ HaTypaJbHBIM IIOKA3aTEJIEM: OIIPEeNIeHNe, IPeoOpa3oBaHNe BBIPAKEHUI
Ha OCHOBE OIPEJICJIEHUS, 3aMHUCh OOJIBIINX YHCET

[IponieHTHI, 3a0MCh MPOLIEHTOB B BUJE ApoOM U ApoOU B BHJE NPOLEHTOB. Tpu
OCHOBHBIE 3a/1a4M Ha IPOLICHTHI, PELICHUE 3a/1a4 U3 PeaIbHON PAKTUKU

IIpumeHeHne NpU3HAKOB NEJIMMOCTH, Pa3I0KCHUE HAa MHOXUTEIM HATypajbHBIX
qucel

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH
Anrebpanueckue BbIPaKEHUs

IlepemeHHBIE, 4YKMCIIOBOE 3HAYCHUE BBIPAKEHUA C IepeMeHHOU. JlomycTumbie
3HAYEHUS TIEPEMEHHBIX

[IpencraBieHre 3aBUCUMOCTH MEXIY BEIHMUYMHAMU B BUAe GopMynbl. Beruucienus
o ¢popmynam

[IpeobpazoBaHre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PABHBIC BHIPAKEHUS
CBolicTBa CTETICHH C HATYPAIBLHBIM ITOKa3aTelIeM

O,I[HO‘IJ'ICHLI nu MHorowieHsl. CTeneHp MHOI'OYJICHA. CJ'IO)KGHI/IC, BbIYUTAHUC,
YMHOKCHHUE MHOT'OYJICHOB

@opMynbl COKpaIEHHOTO YMHOXEHHs: KBaJpaT CYMMBI U KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKUATEIIN

YpaBHeHus

VYpaBHeHHe, KOpPEHb ypaBHEHHUS, TpaBWwia MpeoOpa3oBaHusl  ypaBHEHUS,
PaBHOCHIIBHOCTb YPaBHEHUH

JIuneliHOE ypaBHEHUE C OJHOM NEPEMEHHOM, YUCIIO0 KOPHEN JINHEWHOIO ypaBHEHUS,
pellIeHNE JIMHEHHBIX YpaBHECHUN

CoctaBieHue ypaBHCHI/II\/'I o YCJIOBHUIO 3aJadvu. Pemtenne TEKCTOBBIX 3a4a4 C
MOMOUIBIO YPaBHEHUI

JluneliHoe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 Ipaduk

Cucrema NByX JIMHEWHBIX ypaBHEHHH ¢ JByMs NepeMeHHbIMU. PemieHue cucrem
ypaBHEHMH cnocoOoM moAcTaHOBKH. Ilpumepsl pemieHus TEKCTOBBIX 3aday C
ITIOMOILBIO CUCTEM YPAaBHEHUI

Koopnaunate! u rpadpuku. OyHkuuu
Koopannara To4ky Ha npsMon

YucnoBble NpoMEXYTKU. PaccrosHme Mexay IByMs TOYKaMH KOOPIMHATHOU
IPSIMOI

[IpsmoyronbHas cucteMa koopauHat, ocu Ox u Oy. Abciyicca 1 opauHaTa TOYKU Ha
KOOPAWHATHOW INTOCKOCTH

[Tpumepsl TpadukoB, 3amaHHbIX GopmyaamMu. UYUrteHue TrpaduUKOB peaTbHBIX
3aBUCUMOCTEN

[Tonstue pynkumu. I'paduk Gynkiuu. CoiicTBa GyHKITUH
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Ilposepsaemutit anemenm cooeprcanus
Jluneiinas Gpynkuus, e€ rpaduk. ['paduk pynakimun y = |X|

['paduueckoe pemieHne TMHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUN

8 KJIACC

Ilposepaemplit 31emenm cooeprcanus
Yucina ¥ BEIUMCIIEHUA

KBagparueiii kopeHs u3 uncina. [lonstae o0 uppanroHaabHOM Yucie. JlecaTuaabie
NpUOJIMKEHUS UPPALMOHATIBHBIX YHCET

CaoiicTBa apudmMeTHyecKuX KBaJpaTHbIX KOpHEH M HUX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUHN U BHIUMCIIEHUSAM. [leificTBUTENbHBIE YnCIia

Crernenb ¢ 1eNbIM MT0Ka3zareneM U e€ cBoiicTBa. CTaHgapTHas 3allych Yucia
Anrebpanueckue BbIpaXKeHUs

KBanpaTHblil TpéXusieH, pa3aoKeHUe KBaApaTHOTO TPEXWIEHa Ha MHOXKHUTEIN
Anrebpanueckas 1poos. OCHOBHOE CBOKCTBO anreOpandeckoi 1poou

CrnoxeHue, BBIYUTaHHE, YMHOKCHHE, JIeJICHUE alre0pandecKux Ipooeii
PanyonasbHble BeIpaskeHUs U UX IIpeoOpa3oBaHue

YpaBHEHUs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHHe, (hopmyna KOpHe# KBaJpaTHOro ypaBHeHUs. Teopema Bueta
Pemenne ypaBHeHUH, CBOAALIMXCSA K IUHEMHBIM M KBaJAPaTHBIM

[IpocTeiimne ApoOHO-palIMOHATIbHBIE YPABHEHUS

I'paduueckas uHTepHpeTanys ypaBHEHHUH C JBYMs HEpPEMEHHBIMH MU CHCTEM
JUHEUHBIX YPaBHEHHUH C JBYMs IEepeMEHHbIMHU. [IpuMepsl pemeHus Ccuctem
HEJIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4 anreOpandecKuM criocoooM

UucnoBble HEPABEHCTBA M UX CBOMCTBA

HepaBeHCTBO ¢ 01HOM NIEPEMEHHON

PaBHOCHMIIBHOCTD HEPABEHCTB

JInHeHbIe HEPABEHCTBA C OJHOM NIEPEMEHHOU

CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHON

OyHKIMU

[Tonarue ¢ynkunu. OO6acTh OMNpeNeNeHNus U MHOXKECTBO 3HAYEHUM (QYHKIMH.
Crioco6b! 3a1aHus QyHKIHMHA

I'padux GpyHkimmn. YreHne cBOMCTB GyHKIMHU 10 €€ rpaduky
[Tpumeps! rpaduKoB GYHKINH, OTPAXKAIOIINUX PEeaTbHBIE TPOIECCHI

OyHKINU, OMUCHIBAIOIINE MPSIMYI0 U OOPAaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku

2 3
OyHKIIMM Y =X, Yy =X

OyHKIMHN Y = Jx , Y= |X|

['pacduyeckoe perieHre ypaBHEHU U CUCTEM YpaBHEHHIA

9 KJIACC

Ilposepaemutit Inemenm cooeprcanus

Yucia U BEIYUCIICHUS
ParionanbHbIe YMCia, UPpPAMOHATBHBIC YUCIa, KOHEYHbIC U OECKOHEUHBIC JECATHYHBIC
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Iposepsemotit nemenm cooepricanus
Ipodu

MHO)KGCTBO }IGP'ICTBHTGHBHBIX YHCCII, HGﬁCTBI/ITCJ'IBHBIC qucjia Kak 66CKOHC‘~IHBI€
NEeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JIECTBUTEIIBHBIX YUCE U KOOPAUHATHOU NMpsAMoil. CpaBHEHUE IEUCTBUTEIBHBIX YU CEI

ApI/Iq)MeTI/I‘leCKI/IC JIEUCTBUS C JEHUCTBUTEIbHBIMU YHUCIAMH

W3mepenusi, npubnmkeHusi, oueHKH. Pa3mepbl OOBEKTOB OKpYXKalOIIEro MHpa,
JUINTEJIBHOCTh  TIPOLIECCOB B OKpyXkaromeM wmupe. IllpuOmmkéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh mpubamxenus. Oxpyrienue uucen. [Ipukuiaka Hu OLIEHKa
pE3yJIBTAaTOB BBIYMCIECHUI

YpaBHEHHUsI U HEPABEHCTBA

VYpaBHEHUs ¢ OOHON IEpEeMEHHON

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM
KBanpaTtHoe ypaBHeHMe. Pemenne ypaBHEHNH, CBOAAIIMXCS K KBaPAaTHBIM

buxBanpatHoe ypaBHeHue. lIpumepsl pelleHHs ypaBHEHUN TPETbe M 4YETBEPTOMN
CTCTICHEH Pa3JI0KEHUEM Ha MHOKUTEIIN

Pemenue 1poOHO-paiMOHAIBHBIX YPAaBHEHUH

CucreMbl ypaBHEHUI

VYpaBHEeHHE C IBYMsI IEPEMEHHBIMU U €r0 rpaduk

Pemenne cucreM NByX TMHEHHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX ypaBHEHMi, OJJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOPOI
CTETIEHU

I'paduueckas MHTEpHIpeTaLUs CUCTEMBl YPAaBHEHUH € ABYMS IEPEMEHHBIMU
Pemienne TeKCTOBBIX 3aa4 anredpandeckum crnocoooM

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

PeleHne TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU

Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
KBanpaTHble HEpaBEeHCTBA

I'padmueckas wWHTEpHpeTalusi HEPABEHCTB U CHCTEM HEPAaBEHCTB C  JABYMS
[IEpEMEHHBIMU

OyHKINHT

KBanparnunas ¢ynkuus, e€ rpaduk u coiictBa. [lapaGona, KoOpAMHATHI BEpPIIMHBI
napaboJbl, OCh CHMMETPHH 1apadoIIbl

I'paduku pynkmmii Y =kx, y =kx+bwu ux coiictBa
k

I'paduku GpysKimit Y =—, Y =X 1 ux coiicTea
X

I'paduku dynkumii y = VX, y= |X| 1 UX CBOMCTBA

YucaoBeie IIOCIC€A0BATCIIBHOCTH

Omnpenenenre u CHocoObl 33JaHUS YHUCIOBBIX TMOCJIENOBATEIBHOCTEH. 3amaHue
MOCJIEIOBATEIILHOCTH PEKYypPEHTHOM (popMyIoit u opMysoi N-ro dieHa

Apudmernueckas nporpeccus. @opmyibsl N-ro 4wieHa apupMETHUECKONW MPOrpeccu,
CYMMBI NIEPBBIX N YICHOB

reOMeTpI/I‘-IeCKa}I porpeccus. CDOpMy.]'IBI N-ro 4jacHa FCOMCTpH‘-ICCKOfI nmporpeccuu,
CYMMBI IICPBBIX N YJICHOB

N3o00pakeHne 4ieHOB apu(hMEeTHUECKON U reOMEeTpUIECcKOil mporpeccuii ToukaMu Ha
KOOPJIMHATHOM IIJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIIMATIBHBIA POCT
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IHPOBEPSAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI OCHOBHOI'O

Koo
npogepaemozo
mpebosanusn

OBIIETI'O OBPA3OBAHUSA

Ilposepsaemvle mpedosanus K npeOMemHbIM Pe3yTbmMamam 0C60eHUA
OCHOBHOII 00PA306amMebHOI NPOZPAMMBL OCHOBHO20 00ULe20 00paA306aHUs
Ha ocnoee ®IoC

YMeHue onepupoBath MOHATUSAMU: MHOKECTBO, [MOJIMHOKECTBO, ONEpaLliU HaJ|
MHOXKECTBaMHU; yMEHHE OIEepPHUpPOBaTh MOHATUSAMH: rpad, CBI3HBIA Tpad,
JEpeBO, LUKJ, MPUMEHSTh MX IMPU PEIICHUU 3a/]ay; YMEHHE HCIOJIb30BaTh
rpaguueckoe MpeaACcTaBICHUE MHOXKECTB JUIsl ONTUCAHUS PealIbHBIX MPOLIECCOB U
SBJICHUH, IPU pPELICHUN 3a/1a4 U3 IPYruX y4eOHbIX PEAMETOB

YMeHue onepupoBaTh TMOHSTHSMH: OINPEACICHHUE, aKCHOMa, TEeOopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIIO3HABATh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHWUA,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS U OTPULIAHUSA
BBICKa3bIBaHUH

YMeHue onepupoBaTh NOHATUSIMU: HATYPAIbHOE YMCIIO, MPOCTOE U COCTAaBHOE
YHCII0, JEIUMOCTh HaTypalbHBIX YHCEJ, MPU3HAKHU JEIUMOCTH, LEJI0€ YHUCIIO,
MOJyIlb YHCIia, OOBIKHOBEHHAsI IPO0b U JAeCATHYHAS ApOoOb, CTAHAAPTHBIA BUJ
yyclia, pPalMOHAIbHOE YMCJIO, HPPALMOHAJIBHOE 4YHUCIO, apudmernyeckuit
KBaJIpaTHBI KOPEHb; YMEHUE BBIMONHITH JACUCTBUS C YHUCIAMH, CPAaBHUBATH U
YIOPSAIOYMBATh YHCJIA, TPEACTABIATh YHCIa Ha KOOPJAWHATHOW TMPSMOH,
OKPYTJISITh YKCTIa; YMEHUE JIeTIaTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN

YMeHue omnepupoBaTh IMOHATHSAMH: CTENEHb C LEJIbIM  IIOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBIM KOpPEeHb, MHOI'OWIEH, ajreOpanyeckas IpoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHH OOJblle €IUHHULIBI;
YMEHHUE BBIIOJHATH Pacy€Thl Mo (GopmyniaM, Npeodpa3oBaHUs LENIbIX, JPOOHO-
palMOHAJIbHBIX BBIPAXKEHUH U  BBIPAXKEHUH C KOPHSIMH, pa3joKEHUE
MHOTI'O4WIEHA Ha MHOXHTEJH, B TOM YHUCJIE C UCIIOIB30BaHUEM (POPMYIT Pa3HOCTH
KBaJIpaTOB U KBaJipaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YKUCIOBOE PABCHCTBO, YPABHEHUE C OJHOU
IIEPEMEHHOM, YHMCJIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHE
pemiaTh JMHEWHBIE M KBaJgpaTHbIE YpaBHEHHs, JAPOOHO-pALMOHAJbHbIE
YpPaBHEHUsI C OJHOM NEPEMEHHOM, CHCTEMBl JBYX JIMHEMHBIX YpPaBHECHHI,
JIMHEWHbIE HEPAaBEHCTBA U MX CHUCTEMBI, KBaJpaTHbIE U APOOHO-pallMOHATIbHBIE
HEPABCHCTBA C OJHOM IEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUM 3ajad W3
APYrUX IPEAMETOB U IPAKTHYECKUMX 3a4ay; YMEHUE MCIOJIb30BaTh
KOOp/JIMHAaTHYI0 MpPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb [UIl H300pa)KeHUs
pELICHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: (QYHKIMSA, Trpaduk QYHKIUH, HYIU
(GyHKLIMH, TPOMEXKYTKH 3HAKOINOCTOSHCTBA, TPOMEXYTKHM BO3pacTaHMs,
yObIBaHMS, HaAWOOJbIIEE W HAWMEHbIee 3HAa4eHUs (yHKIMH;, yMEHHUE
OTEepPUPOBATH MOHATHAMM: MPsIMasi MPOMOPILMOHAILHOCTD, JTUHEHHas (QyHKIMA,
KBaZpaTuyHas  (QyHKOuUs, oOpaTHas MOPONOPLUUOHAIBHOCTh, Hapaboia,
runep0osia; yMeHue CTpouTh rpaduku (QyHKIMM, HCIONB30BaTh IpaduKu I
OTpe/ieNIeHUs] CBOMCTB IMPOLIECCOB M 3aBUCHUMOCTEH, JUJIsl pelIeHHs 3a1ad U3
IpYruX Y4eOHBIX TPEeIMETOB M peaJbHOM JKHU3HM; YMEHHE BBIpAXaThb
(dhopMynaMy 3aBUCUMOCTH MEXy BETMUNHAMU

YMeHue onepupoBaTh MOHATHAMHU: MOCIEI0BATEIBLHOCTD, apupMeTHUecKas U
reoMeTpudeckKas IIPOrpeccu; yYMEHHe UCIOJIB30BaTh CBOMCTBa
MOCTIeI0BATEILHOCTEH, (POPMYIIBI CYMMBI M OOIIETO YIeHA NP PEIICHUH 3a/1a4,
B TOM YHCJIE 33Ja4 U3 APYTUX Y4eOHBIX IPEIMETOB U pEaIbHON )KU3HU
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Ilposepsiemovie mpedosanus K npeOMenHbIM Pe3yabmamam 0C60eHU
OCHOGHOIL 00PA308aM ENILHOU NPOZPAMMBL OCHOBHO20 00Uie20 00PA308aAHUA
Ha ochoee OI'OC

YMeHue pemath 3aayd pa3HbIX TUIOB (B TOM YHUCJIE HA IPOLEHTHI, JOJIHA U
4yacTH, JIBXKEHHUE, paldoTy, IIeHy TOBapOB M CTOMMOCTH IMOKYNOK M YCIYT,
HAJIOTH, 3371aui U3 00JacTH yIpaBICHHs JIMYHBIMA U CEMEHHBIMU (PMHAHCAMMU);
YMEHHE COCTaBJISTh BBIPAXKCHMS, YPABHECHMs, HEPAaBEHCTBA U CHUCTEMBI II0
YCIOBHIO  3aJa4yd, HCCIEAOBaTh IIOJYYEHHOE pELICHUE U  OLEHUBATH
MIPaBIONOA00HOCTb OJTYUYEHHBIX PE3YIbTAaTOB

YMeHue omnepupoBaTh MOHATUSAMHU: (UTYpa, TOYKA, OTPE3OK, MpsMasi, Iy,
JIOMaHasi, yroJ, MHOTOYIOJbHUK, TPEYrOJIbHUK, pPaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKHU, IPSMOYIOJbHBIA TPEYroJbHUK, MEAHMAHA,
OHCCeKTprca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIBHUK, MapajieorpaMM,
pOMO, TPSIMOYTOJIBHUK, KBaJpaT, Tpamneuus; OKpYKHOCTb, KPYT, KacaTeibHas;
3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (DUTypaMu; YMEHUE pelIaTh 3a7auu, B TOM
4lClie U3 MOBCEIHEBHOM XU3HHU, HA HAXOXIEHUE I'€OMETPUUYECKUX BEJIMYHUH C
MPUMEHEHUEM M3YYEHHBIX CBOMCTB QUryp u (haktoB

YMeHue  omepupoBaTh  MOHATUSIMH:  PaBEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajUIeIbHOCTh W MEPHEHIUKYISPHOCTh TPSIMBIX, YrOJl
MEXIy NPSAMbIMH, NEPHEHIUKYISAP, HAKIOHHAs, MPOEKUus, rnopodue ¢uryp,
MOJI00HBIE TPEYrONBHUKH, CAMMETPHUSI OTHOCHTEJIFHO TOUYKH U MPSIMOM; YMEHHE
pacmo3HaBaTh PaBEHCTBO, CUMMETPHIO U TOA00He (Uryp, mapaienbHOCTh H
NEePHEHUKYIISIPHOCTD MPSIMBIX B OKPY’KalOIEM MUpPE

YMeHue onepupoBaTh MOHATUSMHU: JJIMHA, PACCTOSIHUE, Yo (BEJIMYMHA YIia,
CHHYC U KOCHUHYC YTIJIa TPEYroJIbHHKA), TJIOIIA/lb; YMEHUE OLICHUBATH Pa3MeEphI
MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHUE MPUMEHSITH (OPMYIIBI
NepuMeTpa | IUIOMIAd MHOTOYTOJIbBHUKOB, JJIMHBI OKPY)KHOCTH M TUIOIIAIH
Kpyra, oObemMa MpsIMOYrOJIbHOTO IMapajulelieluIe/la; YMEHUE MPUMEHAThH
MIPU3HAKK PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YTJIOB TPEYroJbHHKA,
teopemy Iludaropa, TPUrOHOMETPUUYECKUE COOTHOIICHUS JUISI BBIYMCIICHUS
JUTUH, PACCTOSTHUM, TUIONIAIeH

YMmenue n3o0paxarb IIOCKUE (GUTYpHl U MX KOMOMHAIIMHU, TPOCTPAHCTBEHHBIE
GUrypsl OT pyKH, C IOMOIIBIO UYEPTEKHBIX MHCTPYMEHTOB U 3JEKTPOHHBIX
CPEZCTB MO TEKCTOBOMY HMJIM CHMBOJIbHOMY OITMCAHUIO

YMeHue omnepupoBaTh MOHATHSAMH: TPSIMOYrOJIbHAs CHCTEMa KOOpIWHAT;
KOOPJAMHATBHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOM3BEIACHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE MPOU3BEICHNE BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHI U
KOOPAMHATHI JJIs1 MPEACTABICHUS JAHHBIX M PEIICHUs 3a7ad, B TOM YHUCIE U3
JOPYTUX y4eOHBIX MPEIMETOB U PealbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE M KPYrOBBIC IHATPAMMBI,
TaONuIBI, CpenHee apudMeTHuecKkoe, MeauaHa, HauOOJbIIee W HAWMMEHbBIIIEE
3HA4YeHHUs1, pa3Max YUCIIOBOI0 Habopa; yMEeHHE U3BIIEKATh, UHTEPIIPETUPOBATH U
npeoOpa3oBeiBaTh HWH(MOpPMAIMIO, TPEACTaBICHHYIO B TaOnWIax W Ha
Iuarpammax, OTpaXkaroUlyl0 CBOMCTBA U XapaKTEPUCTUKU PEAJIbHBIX MPOLIECCOB
U SBJICHHI; YMEHHE pacro3HaBaTh M3MEHYMBBIC BEIMYUHBI B OKPYXKAIOLIEM
MUpE

YMeHue  omnepupoBaTh  MOHATHAMHU:  CIy4alHBIA  ONBIT  (CIIydalHBINA
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (IJIEMEHTAPHBIN MCXOM) CIIydailHOro
OTbITa, CIy4ailHOE COOBITHE, BEPOATHOCTh COOBITHS, YMEHHE HaXOAWTh
BEPOSITHOCTH ~ CIIyYallHbIX COOBITHH B OMBITAX C PABHOBO3MOXXHBIMHU
JJIEMEHTApHBIMU  COOBITUSIMH;  YMEHHE  pemaTh  3aJadyd  METOJIOM
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Ilposepsiemovie mpedosanus K npeOMenHbIM Pe3yabmamam 0C60eHU
OCHOGHOIL 00PA308aM ENILHOU NPOZPAMMBL OCHOBHO20 00Uie20 00PA308aAHUA
Ha ochoee OI'OC

OpTraHU30BaAHHOT'O Hepe6opa U C HCIOJIb30BAHUCM TIIpaBHJIa YMHOXCHUS,
YMCHHUE OLCHUBATH BEPOATHOCTU PEATBbHBIX COOBITHH U ﬂBHeHHﬁ, IIOHHUMAaTh
POJIb MPAKTUYCCKHU JOCTOBCPHLIX U MaJIOBCPOSATHBIX COOBITHII B OKpYyrKaromem
MHUPE U B )KU3HU; 3HAKOMCTBO C ITOHATUEM HE3aBHUCHUMBIX CO6BITHI>1; 3HaKOMCTBO
C 3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHune BBIOMPATh MOAXOANIMN HM3YYCHHBIA METOM JUIsl pElIeHUs 3aJadyw,
MPUBOAUTH MPUMEPHl MATEMATHUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U JKU3HH,
pacrno3HaBaTh NPOSIBJIEHUE 3aKOHOB MaTE€MaTHKH B HCKYCCTBE, OMMUCHIBATH
OTJICJIbHBIE BBIJAIONIMECS PE3YJbTaThl, IOJYYEHHBbIE B XOJ€ pPa3BUTHUSA
MaTeMAaTUKW KaK HAyKH, MPUBOJAUTH IPUMEPHI MATEMATHUYECKUX OTKPBITUMA U UX
aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU
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HNEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE

Ilposepsaemutit Inemenm cooeprcanus
UYucna 1 BBIYUCIICHUS
HaTypaJIBHBIC U O CIbIC YHCIIA. HpI/I3HaKI/I JACJIUMOCTH LICIBIX YHUCECII
OOBIKHOBEHHBIE U IECSITUYHBIC APOOU, TPOLECHTHI, 0ECKOHEUHBIE TIEPUOAMYECKUE APOOH
PaI_[I/IOHa.IIBHBIe qucia. ApI/I(bMeTI/I‘-IeCKI/IC onepanyuu ¢ palruOHAJIbHBIMU YHUCIIaAMU
JletictBuTenbHbIe ynciaa. ApugMeTHieckre onepamuu ¢ 1eHCTBUTEIPHBIMUA YUCITaMHU

[TpubnmkEHHbIE BBIUMCICHHS, TpaBUiIa OKPYTJEHUS, MPHUKUAKA U OILEHKa pe3ylbrara
BBIYUCIEHUU

Anrebpanyeckue BhIPAKEHHS
bykBeHHbIe BbIpa)keHUs (BbIPAXKEHUSI C IEPEMEHHBIMU )

Cremnens ¢ OCJIBIM IIOKa3aTCIICM. Crenenn ¢ pallMOHAJIBHBIM I10KAa3aTCJICM. CBoiicTBa
CTCIICHHU

MHorouieHb!
Anrebpanueckas 1poob

ApubMeTnyecknii KOpeHb HATypaJibHOW cTemneHu. JIelcTBUA ¢ apupMETHYECKUMH
KOPHSIMU HAaTYpaJIbHOM CTEIIEHU

YpaBHEHUS U HEPABEHCTBA

Lenbie u IpoOHO-panMOHANbHEBIE YpaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHHIA
Lensie u npoOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
Perienne TeKCTOBBIX 3a1a4

UuCIIOBRIC TTOCIEIOBATEILHOCTH

IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHuUs ITOCIEA0BATENLHOCTEH

Apudmernueckas ¥ TeoMeTpudeckas nporpeccuu. Gopmyiia CI0KHBIX MPOIEHTOB
OyHKIMHT

@Oynkiys, crnocodbl 3amanus (yakuuu. 'padux Qyaxmun. OOnacTe onpeneneHus u
MHOXECTBO 3HaueHMid ¢yHkiuu. Hymm ¢yaknun. TIpomMexyTKu 3HAKOMOCTOSHCTBA.

[lpomMeXyTkM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl ¥ MHUHUMYMBI (YHKIHH.
HanGonbiiee 1 HaumeHblee 3HaueHUE (QYHKIUU HAa IPOMEKYTKE

Koopaunatsl Ha IpsiMOil U IJIOCKOCTH
Koopaunarnas npsamas

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH
I'eomeTtpus

I'eomeTrpuueckue GUryphl 1 UX CBOMCTBA
TpeyronbHuK

MHOroyroisHUKI

OKpY>KHOCTb U KPYyr

N3mepenne reoMeTpuiecKuX BETHYUH
BexTopsb! Ha miiockocTu

BeposTHOCTB M cTaTHCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

MHoxecTBa
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YYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Matemaruka. AnreOpa: 7-i kimacc: 0a30BBI YPOBEHb: yueOHUK; 15-¢ m3manue, nepepabOTaHHOE
Makaperue FO.H., Munmtok H.I'., HemxoB K.M. u np.; mon penakmuein TenskoBckoro C.A.
Axnmoneproe o6miectBo «M3narensctBo «IIpocBemenune

* Matemaruka. AnreOpa: 8-if kimacc: 6a30BbI YpOBEHb: yueOHHK; 16-¢ m3naHue, nepepaboTaHHOE
MakaperueB FO.H., Munmgioxk H.I'., HemkoB K.W. u np.; mon pemakuumeit TemsikoBckoro C.A.
Axunonepnoe o6mectBo «M3narensctBo «IIpocBenieHue

» Matemaruka. AnreOpa: 9-i kmacc: 0a30BBI YPOBEHb: yueOHUK; 15-¢ m3maHue, nepepaboTaHHOE
MakaperueB FO.H., Munmgtok H.I'., HemxoB K.W. u np.; mon penakimuein TensikoBckoro C.A.
Axtmonepnoe obmectBo «M3narensctBo «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI 1JISA YUYUTEJA
1. Pabouaa mempaos:
* H. I'. Munnrok, . C. lllneikoBa Anredpa. Pabouas tetpaas. 7 kinacc. B 2 4;
https://go.11klasov.net/13735-rabochaja-tetrad-po-algebre-7-klass-uud-k-uchebniku-jun-
makarycheva-erina-tm-erina-mju.html
* H. I'. Munmiok, W. C. HlneikoBa Anrebpa. Pabouas tetpanp. 8 kinace. B 2 4;
https://go.11klasov.net/15457-rabochaja-tetrad-po-algebre-8-klass-uud-k-uchebniku-jun-
makarycheva-erina-tm-erina-mju.html
* H. I'. Mungrok, U. C. lnsikoBa Anre6pa. Pabouas Tetpanp. 8 kiacc. B 2 u;
https://go.11klasov.net/13731-rabochaja-tetrad-po-algebre-9-klass-k-uchebniku-jun-makarycheva-
erina-tm-erina-mju.html

2. /luoakmuueckue mamepuanwl:

— Temamuueckue mecmol:

* 1O. I1. Aynuuuei, B. JI. Kponrays Anrebpa. Tematndeckue TecThl 7 Kiacc;
https://file.11klasov.net/2941-testy-po-algebre-7-klass-k-uchebniku-makarycheva-yun-i-dr-glazkov-
yua-gaiashvili-mya.html

* 10. I1. Aynaumesin, B. JI. Kponrayz Anre6pa. TemaTtuueckue TeCTh 8 Kiiacc;
https://file.11klasov.net/2985-testy-po-algebre-8-klass-k-uchebniku-makarycheva-yun-i-dr-glazkov-
yua-gaiashvili-mya.html

* Tectsl no anredpe. 9 knacc. K yuebnuky Makapsruesa F0.H. u ap. - I'naskos 10.A., Bapmasckuit
N.K., 'anamsuan M. .
https://go.11klasov.net/3055-testy-po-algebre-9-klass-k-uchebniku-makarycheva-yun-i-dr-glazkov-
yua-varshavskiy-ik-gaiashvili-mya.html

— Knuzu ona yuumens:

* XKoxos B.W. Ypoxku anreOpsl B 7 kinacce: kH. s yuurens /B.1.2Koxos, JI.b.KpaiineBa —
M.:IlpocBenienue;
https://file.11klasov.net/2940-uroki-algebry-v-7-klasse-posobie-k-uchebniku-makarycheva-yun-i-dr-
zhohov-vi-krayneva-1b.html

* XKoxos B.N.Ypoku anrebpsl B 8 knacce: kH. 11t yuutens /B.1.2Koxos, I'.JI.Kapramesa —
M.:IlpocBenienue;

https://fia.ucoz.net/UMK/uroki_algebry v_8kl-zhokhov_v.i-2011-79s.djvu

* 10.H.Maxkapsrues, H.I'.Munatok,C.b.CyBopona, W.C.IlInbikoBa N3yuenue anredpsl B 7-9 kinaccax
— M.:IIpocseenue.

https://fia.ucoz.net/UMK/izuchenie_algebry v_7-9 klassakh 2011g9.izd..zip

» Marematuka. Anredpa : 7 — 9-e kiacchl : 6a30BBIi YPOBEHB : METOAMUYECKOE TOCOOUE K
npeaAMETHOM TnHUK yaeOHuKoB 1o anredpe 0. H. MaxkapeiueBa, H. I'. Munmtok, K. WM. Hemkosa u
np./ — 2e u3a., crep. — Mockaa : [Ipocemenne, 2023. — 54 c.
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https://go.11klasov.net/13731-rabochaja-tetrad-po-algebre-9-klass-k-uchebniku-jun-makarycheva-erina-tm-erina-mju.html
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https://file.11klasov.net/2940-uroki-algebry-v-7-klasse-posobie-k-uchebniku-makarycheva-yun-i-dr-zhohov-vi-krayneva-lb.html
https://file.11klasov.net/2940-uroki-algebry-v-7-klasse-posobie-k-uchebniku-makarycheva-yun-i-dr-zhohov-vi-krayneva-lb.html
https://fia.ucoz.net/UMK/uroki_algebry_v_8kl-zhokhov_v.i-2011-79s.djvu
https://fia.ucoz.net/UMK/izuchenie_algebry_v_7-9_klassakh_2011g.izd..zip

https://go.11klasov.net/20502-matematika-algebra-metodicheskie-rekomendacii-7-9-klassy-krajneva-
Ib.html

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Mos mxomna - https://myschool.edu.ru/
2. Poccuiickast 3JIeKTpOHHAs MIKOJIa
- 7 knmacc https://resh.edu.ru/subject/16/7/
- 8 ximacc https://resh.edu.ru/subject/16/8/
- 9 xmacc https://resh.edu.ru/subject/16/9/
3. SIKmacc
- 7 xnacc https://www.yaklass.ru/p/algebra/7-klass
- 8 ximacc https://www.yaklass.ru/p/algebra/8-klass
- 9 xmacc https://www.yaklass.ru/p/algebra/9-klass
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