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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsSETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTIO OOIIEro oOpa3oBaHUA: OHa
o0ecreynBaeT U3y4eHue JIPyrux AUCHHUILIINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO ITUKJIOB,
e€ ocBOeHHME HEOOXOOMMO JJIsi MPOJOJKEHHsT O0O0pa3oBaHMS M B IMOBCEJHEBHON >KM3HU. Pa3Buthe y
00y4aroluXcsl HAyYHbIX MPEACTABICHUI O MPOUCXO0XKACHUU U CYITHOCTU alredpandeckux aOCTpaKIIHid,
crocobe OTpakeHHsT MaTeMaTHYeCKOH HayKoil sSBIEHUIl M MPOIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTeMaTHYECKOT0 MOACITUPOBAaHHUS B HAYYHOM IO3HAHUHM M B MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO
HAYYHOTO MHPOBO33PEHHS M KAaueCTB MBIIUICHUS, HEOOXOAWMBIX JJsl aJalTaldd B COBPEMEHHOM
nuppoBoM obmiectBe. M3yuenue anreOpbl obecrieuynMBaeT pa3BUTHE YMEHUs HaOJOAaTh, CPaBHUBATD,
HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTU MBILIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBAaTh CBOM JEHCTBUS U BBIBOJBI, (popMynupoBaTh yTBepkaeHHs. OcBoeHHME Kypca anreOpbl
o0ecreynBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYArOIIMXCSA: OHHM HCHOJB3YIOT JEIyKTHBHBIE H
WHIYKTUBHBIE pacCyXIeHHsI, 0000IIeHne U KOHKPETH3aIHio, abcTparupoBanne 1 ananoruto. OOyueHue
anredpe mpeanoaaraeT 3HaYUTENbHbIH 00BEM CAMOCTOATEIBLHON JESITENIbHOCTH 00YYAIOIIUXCS, TOITOMY
CaMOCTOSITENIbHOE PEIICHUE 3314 ABIIETCS peaau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B crpykrype mporpammbl yueOHOTO Kypca «Anredpa» mjis OCHOBHOrO 001Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATeIbHO-METOAMYECKHEe JHHUU: «UHuciaa W BBIYUCICHHSY,
«AnreOpanueckue BBIPAKECHUS», «YpaBHEHHS U HepaBeHCTBa», «DyHkuum». Kaxnmas w3z 3THX
COJIePKaTENbHO-METOAMYECKUX JIMHUN pa3BUBAeTCS HA MPOTSHKEHUU TPEX JIeT U3Y4YEeHUs Kypca,
B3aUMOJICHCTBYSl C APYTUMH €ro JWHUSAMH. B Xome wu3ydeHuss y4deOHOro Kypca OOYyYaroIuMcs
NPUXOIHUTCS JIOTUYECKH PacCy’KIaTh, NCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M C 3THM B
nporpaMmy y4eOHOTO Kypca «AnreOpa» BKIIOUYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTaBICHHBIE BO
BCEX OCHOBHBIX pa3jefaXx MaTeMaTH4YecKOro o0pa3oBaHMs U CHOCOOCTBYIOLIME  OBJAJCHHIO
00yJaromyMHUCS OCHOB YHHBEPCAIBHOTO MaTeMaTH4eCKOro s3bika. ConepKaTedbHOH M CTPYKTYPHOM
0COOEHHOCTBIO yUeOHOT0 Kypca «Aredpa» sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nMUHUM «YUucna W BBIYMCICHUS» CIIY)KUT OCHOBOHM Ui JanbHEHIIEro HM3y4YeHHs
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOLIMXCS JIOTMYECKOTO MBIIUIEHUS, (HOpMUPOBAHHIO
YMEHUS TI0JIb30BAThCS AITOPUTMAaMH, a TAKXKe MPHOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJUMBIX
JUIS TIOBCETHEBHOW KHM3HH. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS
CBSA3aHO C pAlHUOHAIBHBIMH W HPPALUOHAIBHBIMH YHCIaMH, (OPMHUPOBAHMEM TIPEICTABICHUN O
JNeMCTBUTENILHOM 4YHCJe. 3aBeplleHHe OCBOEHHUS YWCIOBOW JIMHUM OTHECEHO K cpelHeMy oOIieMy
00pa3zoBaHMIo.

Conepxanue IBYX anreOpandecKux JIMHUN — «AnreOpandecKkue BBIPOKEHUS» U «YPaBHEHUS H
HEpaBEHCTBa» CHOCOOCTBYEeT (OPMHPOBAHUIO Yy OOyYalomMXCs MaTeMaTHMYecKoro armapara,
HEOOXOIMMOTO JUIsl PELIeHHs 3a]lad MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTHUPOBAHHBIX
3amad. Ha ypoBHe oOCHOBHOro ooOmiero o6OpazoBaHusi y4eOHBIM MaTepuan TpYNIUPYETCS BOKPYT
palMoOHABFHBIX  BBIpQKCHUH. AnreOpa JEMOHCTPUPYET 3HAYCHHWE MAaTEeMaTHKH KakK s3bIKa IS
MOCTPOCHHUST MaTeMaTHYECKUX MOJIeNel, ONMUCAHUs MPOILIECCOB U SBJICHUHM peasbHOro Mupa. B 3amaun
o0yueHHs anredpe BXOAAT TakXkKe JalbHelIee pa3BUTHE alTOPUTMUYECKOTO MBIIIIEHUs, HEOOXOIUMOTO,
B YAaCTHOCTH, JUISI OCBOCHHS Kypca WH(GOPMATHUKH, U OBJIaJICHNE HAaBBIKAMH JISTYKTUBHBIX PACCYKICHUH.
[IpeoOpazoBanne CHUMBOJBHBIX (HOPM CIOCOOCTBYET pa3BUTHUIO BOOOPaXKEHHS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Copnepxanue (yHKIMOHAJIBHO-TpAQUUECKOW JIMHUU HaIeIeHO Ha MOJy4YeHHE OO0yYarolMMHCS
3HAaHUN O (QYHKIMSIX KaK Ba)KHEWIIEW MaTeMaTHM4eCKOW MOJENW JJIS OMHCAHUS M HCCIeIOBaHUS
Pa3HOOOpPA3HBIX MPOIECCOB M SBICHUM B MpUpojae U obOmiecTBe. M3yueHune martepuania CriocOOCTBYET



pa3BUTHIO y OOYYAIOIIMXCSl YMEHMSI HCIOJB30BaTh pa3IMYHbIE BBIPA3UTENbHBIE CpPEICTBA SA3bIKA
MaTeMaTHKHd — CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckre, BHOCUT BKJIag B (opMupoBaHue
IPEJICTaBICHUN O POJIM MATEMATUKU B PA3BUTUH LUBUIN3ALUU U KYJIbTYPBbI.

CormacHo ydeOHOMYy MaHy B 7-9 KjaccaXx H3ydaeTcs ydeOHBI Kypc «Anredpa», KOTOpPBIA
BKJIIOUAET CJIEYIOIIME OCHOBHBIE pasjienbl coaepkaHus: «Uucina U BBIYUCICHUS», «ANredpanyueckue
BBIPAKECHUSY, «Y PABHEHUS U HEPABEHCTBA», « DyHKIIMN.

Ha usyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 yaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEZIeNi0).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIC M JCCATUYHBIC, IEPEXO0] OT OAHOW (OPMBI 3amHcH IpPOOeH K APYroi.
[lonsiTHEe panMOHAIBHOIO 4YHUCIA, 3alMCh, CPABHEHUE, YIOPSJAOYMBAHUE PALMOHAIBHBIX YHCEI.
Apudmernueckue IeiCcTBUS C pallMOHAIBHBIMU YMCIaMU. Pelenue 3aaa4y U3 peaabHON MPaKTUKKU Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIEeM: ONpe/ieeHne, IpeoOpa3oBaHue BhIPAXKEHUH Ha OCHOBE
OIIpeJIeJIeHUs], 3aUCh OONbIINX yucen. [IponeHTsl, 3anuch NpoLUEeHTOB B BUAE APOOH U Ipodu B BUIE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha IPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKHU.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHs

[lepeMeHHBIE, 4YKMCIIOBOE 3HAYECHHE BBIPAKECHHUS C IEPEMEHHOM. JlONyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEXy BeIMYMHAMU B BUJE (Gopmyiibl. Beruucienus no
¢dopmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPaKEHHH, TOKIECCTBEHHO PAaBHbIE BBIPAKEHMS, MIPABUIIA
npeoOpa3oBaHus CYyMM W TPOU3BEACHUH, MpaBWIIa PACKPBITUS CKOOOK W TPUBEIACHUS IMOJOOHBIX
CJIAaraeMbIX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM I10Ka3aTeIEM.

Opnowiensl u MHorouneHsl. CreneHp MHoOrowieHa. CroXe€HHE, BBIYMTAHHUE, YMHO)KCHHE
MHOTrowieHOB. ®OpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBI U KBaapar pazHoctu. Popmyna
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOrOWIEHOB HA MHOXKHUTEH.

YpaBHeHN U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, NpaBWiIa NpeoOpa3oBaHMs ypaBHEHMs, pPaBHOCHUIBHOCTb
YpPaBHEHUM.

JInneliHOEe ypaBHEHHUE C OJHOM NMEPEMEHHOW, YHCIO KOPHEH JIMHEWHOIO YPAaBHEHMs, PEIICHHE
JUHENHBIX ypaBHeHUI. COCTaBiIeHUE ypaBHEHUN IO YCJIOBMIO 3aJaud. PelmeHue TEeKCTOBBIX 3a7ad ¢
IIOMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYMs IEpeMEHHbIMU U ero rpaduk. Cucrema JBYX JIMHEHHBIX
YpaBHEHUH C JBYMsI IIE€peMEHHbIMU. Perienne cucreM ypaBHEHHUH crioco6oM noacTaHoBkH. [Tpumepst
peLIeHUs TEKCTOBBIX 3aa4 ¢ IOMOILBIO CUCTEM YPAaBHEHU.

DyHKUNH

Koopannara Toukn Ha npsamoin. Yucnossle npoMexyTku. PaccTosHue Mexay AByMs TOUKaMH
KOOPJIMHATHON IPSIMOIA.

[IpsmoyronbHas cucrema koopauHaT, ocu Ox um Oy. Alcuucca W oOpauHATa TOYKH Ha
KOoOpAHHATHOH mockocTh. [Tpumeps! rpadukoB, 3aganubix popmynaMu. YTeHne rpagMKoB peanbHbIX
3apucumocteil. [lonarue pynkuuu. ['padux dynxnun. CpoiictBa ¢yHkuuil. Jlunelinas Qynkuus, eé
rpaduk. I'paduk Gyukiuu y = |X|. ['padudeckoe perreHne THHSHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHEHHUH.

8 KVIACC

Yucia v BbIYUCTCHUA

KBagparueiii kopenr u3 uucia. [lonstne o0 wuppanuoHaabHoM uyucie. [lecaruunbie
NpUOIMKEHNs UppalMOHANBHBIX uHcen. CBONCTBA apU(pMETHYECKMX KBAApPATHBIX KOpPHEH M HX
IIPUMEHEHHE K IPeoOPa30BaHUIO YUCIIOBBIX BBIPAXKEHUH U BHIUNCIEHUSAM. JleCTBUTEIbHBIC YUCIIA.



CreneHb C 1enbIM MoKaszaTeseM u € cBoiicTBa. CTaHaapTHas 3alKucCh YUCa.

Auaredpanyeckue BbIpaKeHHs

KBagpatHslil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIHN.

Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredOpandeckoil qpoou. CliokeHue, BEIYUTaHUE,
YMHOXXEHUE, JieNieHre anredpanyeckux Apooeil. ParmonanbHbie BRIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHMsI M HEPABEHCTBA

KBanparnoe ypaBHeHue, (hopmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHMH, CBOAALIMXCS K JIMHEMHbIM M KBajapaTHbIM. [Ipocteiimme apoOHO-palMOHaIbHbIE
YPaBHEHHUSI.

I'paduueckas MHTEpHpeTaluss ypaBHEHMH C JBYMS TIEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YpPaBHEHUN € AByMs IepeMEeHHBbIMM. [IprMepsl pemieHuss CUCTEM HEJIUHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMH.

Pemrenune TeKCTOBBIX 33724 aNreOpandeckuM CrIoCOOOM.

YucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON nepeMeHHONH. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHeHbIe HEpaBEHCTBA C OJHOU NepeMeHHON. CHcTeMBbl TMHEMHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DOyHKIUH

[lonarne ¢ynkuuu. OOnIacTh ONpeAeNeHHS W MHOXXECTBO 3HaueHW QyHKuuu. CrocoOsl
3aiaHus QyHKITUH.

I'padux ¢pyskumu. Yrenue cBoiictB PpyHkiun no e€ rpaduxy. [Ipumeps! rpadukoB (yHKINH,
OTPaXKAIOIUX peabHbIE IPOIECCHI.

@OyHKLIUY, ONUCHIBAIOLIME MPSIMYI0 M OOpaTHYH HPONOPLUUOHANBHBIE 3aBUCUMOCTH, HUX
rpadukn. Oyukmmn Y = X2, Y = X3, ¥y = VX, y=|x|. Tpaduueckoe pelreHne ypaBHeHHiT U CHCTEM
YPaBHEHHUH.

9 KJIACC

Yuciia v BbIYUCICHUA

PanmonaneHble yncia, UppallMOHAIbHbIE YHCiIa, KOHEUHbIE U OECKOHEUHbIE AECATUYHBIE TPOOH.
MHOXecTBO JIeHICTBUTENBHBIX YHCEll, IEHCTBUTEIbHbBIE YUCa KaK OECKOHEUHbIE JeCATHYHBIE APOOH.
B3anMHO 0IHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YHCEI U KOOPAUHATHOMN
MIPSAMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YHCEN, apu(PMETUUECKUE IEHCTBUS C IEUCTBUTEIbHBIMU YHCIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTh IPOLECCOB B OKPYKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HaYEHUE BEIMYMHBI, TOUHOCTh NpHOIKeHus. Okpyrinenue uucen. [Ipukuaka
Y OLICHKA PE3yJIbTAaTOB BBIUYHCICHUN.

YpaBHeHHsI U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIALIMXCA K KBaJpaTHBIM. bukBaapaTHoe
ypaBHeHue. llpumepbl pemieHuss ypaBHEHMH TpEThEd M YETBEPTOM CTENEHEW pAa3j0KEHHEM Ha
MHOXUTENH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUH. PelleHue TEKCTOBBIX 3a/au alreOpandecKuM
METOJIOM.

VYpaBHeHHe ¢ JByMs IE€peMEHHbBIMM M ero rpaduk. Pemenue cucreM ABYX JIMHEWHBIX
YpaBHEHUH C IByMs IIEpEMEHHBIMH. PelieHne cucteM JIByX ypaBHEHHM, OJTHO U3 KOTOPBIX JIMHEMHOE,



a Jpyroe — BTOpoi cTemeHH. ['paduueckas WHTEpHpeTausi CUCTEMbl YpPaBHEHHH C JBYMsI
MepEMEHHBIMHU.

Pemmenne TeKCTOBBIX 33714 alNredpandecKuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM TNepeMEHHOW. PemeHue cucTeM JMHEHWHBIX
HEpaBEHCTB C OJHOM mnepemMeHHoil. KBaapatHele HepaBeHcTBa. ['paduueckas wuHTEprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOYyHKIUH

KBanpatuunas ¢ynkuus, e€ rpaduk u coiictsa. [lapabona, koopAMHATHI BEPIIUHBI 1apadoJIbl,
0Cb CUMMETpPUH apaldoJIbl.

I'paduku pynkiuit: y = kx, y =kx + b,y =k/X,y =x3,y = VX, y = |X| , 1 ux cBoMcTBAa.

YucnoBblie NOCIEA0BATEIBLHOCTH U NPOTrPecCHm

[lonsiTie YMCIOBOM TOCJIENOBATEILHOCTH. 3aJaHuE IMOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dbopMyIoit u popMyIIoii N-ro WieHa.

Apudmernueckas U reomeTpuyeckas nporpeccuu. @opMynbl N-ro uieHa apupMeTHYecKon U
r€OMETPUYECKON MTPOrPeECCUil, CYMMBbI IEPBBIX N YJICHOB.

N3o00paxkenne dneHOB apu(METHYECKOW M TeOMETPUYECKOW MpOorpeccuid TOYKaMH Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHENHHBIN U 3KCIOHEHIUANbHBIA poCT. CII0KHBIE POLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE  Pe3yJbTAaThl OCBOCHHUS  TpPOTpaMMbl  y4eOHOro  Kypca  «AnreOpay
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSAIIEMY POCCHHCKOW MAaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHHUEM K JOCTH)KCHHSAM POCCHHUCKUX MAaTEMAaTHKOB M POCCHHCKOW MATEMAaTHYECKOM IIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHUI B IPYTHX HayKax M MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHGHHIO OOS3aHHOCTEH TpakJIaHWHA | peaju3alid ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHIA,
MpOLEAYp TpakJaHCKOro oOllecTBa (HaIpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHIKEHUNM HAyKH, OCO3ZHAHHEM
BaXHOCTU MOPATbHO-ITHYECKUX MPUHIIUTIOB B IEATEIBHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/lad MaTeMaTH4eCKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHYECKOro OOpa30BaHMsI Ha MPOTSIKEHUU BCEH
KHU3HU JJI1 YCHEIHOW MpodeccHOHANbHON NeATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIYaJbHOW TPACKTOPUU OOpa30BaHUSI U >KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCIIPHUSATHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, peleHU, pacCyKIEHUN, YMEHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIlMe B JCATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX TNIPEICTaBlIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS 4YeNOBEKa, NPUPOJIbI U  OOIIEeCTBA, TMOHUMaHUEM
MaTeMaTHYeCKON HayKd Kak cepbl YeIOBEUECKOM AESITeTbHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTHU
JUTSl pa3BUTHUS LMBHIN3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTEMaTHKA W MaTEMaTUYECKOW KyJIbTYypOH Kak
CpPEeIICTBOM T[O3HAHUS MHpPA, OBJIAJACHHEM TPOCTEUIIMMU HAaBBIKAMH  HCCIIEI0BATENIbCKOM
NEeSATEIbHOCTH;

6) ¢pusnueckoe BocnuTaHUe, (POPMHPOBAHUE KYJbTYPbI 30POBbSi U 3MOLHMOHAJBLHOIO
0J1aronosy4us:

TOTOBHOCTHIO TPUMEHSITh MaTeMaTHYECKHWE 3HAHHUS B WHTEPECax CBOETO 370POBbS, BEICHUS
3I0pOBOTO OOpa3a >KU3HH (30pOBOE MHTAaHHUE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTABIXA,
perynsipHasi pu3HUecKas akTUBHOCTE), C(hOPMHPOBAHHOCTHIO HAaBbIKA pedieKCHH, TPU3HAHIEM CBOETO
MpaBa Ha OMUOKY M TAKOTO YKe TIpaBa JAPYTroro YeIOBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTAIlMel Ha TMPUMEHEHHE MaTeMAaTUYeCKUX 3HAHMW I pelleHHs 3aJad B o0iacTu
COXPaHHOCTH OKPY aloIEeH Cpe/ibl, INIAHUPOBAHUS IOCTYIKOB U OIIEHKHU UX BO3MOXHBIX MOCJIEICTBHI
JUTSI OKPY>KArOIIeH cpefibl, 0OCOZHAHNEM TJI00aTIBbHOTO XapaKkTepa dKOJOTUYECKUX MPOoOIeM U MyTed ux
perieHus;

8) ajanTanus K U3MEHAIIUMCS YCJI0OBUSIM COIMAJIbHONW M NPUPOIHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBHAM B YCIOBHMSX HEONPEIEIEHHOCTH, IOBBILICHUIO YPOBHSA CBOCH
KOMIIETEHTHOCTHU 4Y€PE3 IIPAKTUYECKYIO IE€ATEIBHOCTD, B TOM YKCJIE YMEHUE YUUTBCS y IPYTUX JHOJEH,
puoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTHX;

HEOO0XOJUMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAaHUI, B TOM uucie (OPMYIMPOBATH HJIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJIEHUAX, B TOM YHUCIIE pPaHEe HEU3BECTHBIX, OCO3HABaTh
neguIuTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK
BbI30B, TpeOYyIOLMI KOHTPMEp, KOPPEKTUPOBaTh IPUHMMAeMble pELIeHUs U  JeicTBu,
(bopMyIMpOBaTh U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

Ba3oBrble JlorHuecKue JeicTBUA:

L] BBISIBJIATE H XapaKTepI/ISOBaTI) CYHIGCTBGHHBIG HpI/I3HaKI/I MATEMATHUYCCKUX O6”I)€KTOB,
MOHATUH, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH ONpPEICICHHS IOHITHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(PUKALINN, OCHOBAHHUS JJIsi O0OOIICHUS H
CpaBHEHUsI, KpPUTECPUHU TIPOBOJUMOTO aHAIH3A;

® BOCHPHHHMMATH, (OpMyIHpOBaTH U MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE W
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHUBOpPEYHMS B (akKTax,
JaHHBIX, HAONIONEGHUAX U YTBEPXKICHUSX, NpearaTh KPUTEPUU Il BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

L JC€JIaTb BBbIBOJbI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, I[GILYKTI/IBHBIX U HUHAYKTUBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUSHUH 110 aHAJIOTHH;

e pa3buparh J0KAa3aTENbCTBA MATEMaTHYECKUX YTBEPKIACHHM (MpsIMblE U OT MPOTHBHOIO),
HpOBOI[I/ITI) CaMOCTOMATCIIBHO HECIOXHBIC JT0KaAa3aTCIIbCTBA MATEMATHUYCCKUX q)aKTOB,
BBICTpAauBaTh apryMEHTAllMI0, IPUBOJUTH HIPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO pelieHus y4eOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOAXOASAIININA ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciaenoBarejbckue JeHCTBYSA.

® JCIIOJIB30BATh BOIPOCHI KAaK HCCIIENOBATENbCKUA MHCTPYMEHT IO3HAHUS, (HOPMYyIHpPOBATh
BONPOCHL, (PUKCHpYIOIIHE MPOTHBOpPEUHE, MPOOJIEMy, CaMOCTOSTEIbHO YCTaHABJIMBATH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH II0 CAMOCTOSTEIILHO COCTABJICHHOMY IUIAHY HECIIOKHBIH SKCICPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHMOCTEN 00BEKTOB MEXIy COOOI;

® CaMOCTOSITENHHO (OPMYITUPOBATH OOOOIICHHUS U BBIBOJABI MO PE3yJIbTaTaM IMPOBEIEHHOTO
HAONIO/IEHUsI, WCCIEJOBaHUs, OIIEHUBAaTh JOCTOBEPHOCTh IMOJYYEHHBIX pPe3yJbTaTOB,
BBIBOZIOB M 000OILIEHNUIH;

L] HpOFHOSI/IpOBaTI) BO3MOXXHOC paSBI/ITI/Ie HpOH@CCﬁ, a TAKXXEC BbIIBHUT'ATH Hpe)IHOJ'IO)KeHI/Iﬂ O €ro
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:



BBISIBIISITH HEAOCTAaTOYHOCTh M HM30BITOYHOCTH MH(MOPMAINH, TAaHHBIX, HEOOXOIMUMBIX UL
pelIeHus 3a/1a49u;

BbIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HWHTEPHPETHPOBATH HH(POPMAIIIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHUS;

BbIOMpaTh (GOpMYy MpeacTaBIeHUS HH(DOpPMAIMM W HWUTIOCTPUPOBATH pEIIaeMble 33J1a4H
CXeMaMH, ArarpaMMaMH, HHOH TpaduKoil 1 NX KOMOMHAIMSIMU;

OLIEHUBATh HAAEKHOCTh WH(POPMALUU IO KPUTEPUSAM, NPEIJIOKECHHBIM YUUTEIEM HIIH
c(OpMyYITHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JelCTBUA:

BOCHPUHUMATh M (POPMYJIHPOBATH CYXAECHHUS B COOTBETCTBHUHM C YCIOBHSMH U UEISIMH
OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUChMEHHBIX
TEKCTax, JaBaTh IOSICHEHHS [0 XOJy pEIlIeHUs 3aJauyd, KOMMEHTHPOBATH MOJyYEHHBIH
pe3yIbTar;

B X0Ji¢ OOCYXIICHHUs 3a/1aBaTh BOIIPOCHI TIO0 CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoii 3a1auu, BhICKa3bIBaTh HJIeH, HAlleJIEHHbIC HA TIOUCK PEIICHHS, COMIOCTABISATh CBOU
CYXKJIEHUS C CYXICHHUSIMH JPYrHX YUYaCTHHUKOB JHAlIora, OOHApY>KHUBAaTh pasiudyue u
CXOJICTBO TIO3UIIHNH, B KOPPEKTHOH (hopMe (OpMYyIIMPOBATH Pa3HOTIIACHS], CBOM BO3PAXKCHHUS;
MPEJICTaBIATh pPE3yJbTaThl pEIICHUS 3a7aud, SKCIEPUMEHTa, MCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPaTh (OpMAT BHICTYIUICHHSI € Y4€TOM 3a7ad Mpe3eHTalud |
0COOEHHOCTEH ayAUTOPUH;

MMOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYATLHOW pabOTBHI TpH
pelIeHnr yueOHbIX MaTeMaTHUYeCKHX 3a]1a4;

MPUHUMATh 1I€7Tb COBMECTHOM JESTENIbHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHOMU
paboThl, pacnpenensiTe BUIbI pabOT, JOTOBApHBATHCS, OOCYXkAaTh MPOLECC U PE3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYXIeHUs, OOMEH MHEHUSMHU, MO3TOBBIC
IITYPMBI U JIPYTUE), BBIIOIHATH CBOIO YacTh PaOOTHI U KOOPJAWHUPOBATH CBOU JICUCTBUS C
JIPYTUMHU 4YJieHAMU KOMaHbl, OIEHUBATh Kaue€CTBO CBOETO BKJIaJia B OOIIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryisiTuBHbIE YHHBepCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aITOPUTM PELIEHUS 3ajauu (WM €ro 4acTh), BHIOMPATh
CIOCO0 peleHus C Y4Y4ETOM HMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CHOCOOaMHM CaMOMPOBEPKH, CAMOKOHTPOJIL IMpolecca U pe3yJjbTaTa pelIeHUs
MaTeMaTHYECKOH 3a7auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pEIIEHUH 3a]laud, BHOCHUTH
KOPPEKTHBBI B JI€ATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OILICHMBATh COOTBETCTBHE pe3ysbTaTa JEATEJIbHOCTH IOCTABICHHOW II€M U YCIOBUSM,
OOBSCHATh MPUYMHBI JOCTH)KEHUS WJIM HEAOCTH)KEHUS eI, HaXOAWTh OIIMUOKY, aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATbBI

K koniy o0y4yenus B 7 kjacce 00y4aroImUiCs MOIYyYUT CISAYIOIINE IPEAMETHBIE PE3yIbTaThl:

Yucia ¥ BBIYHCICHUSA

BbimonHATe, coueTas yCTHbIE W NHUCbMEHHbE HNpPUEMBI, apupMeTHdYecKue JeicTBUA C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3HaYeHHS YMCIIOBBIX BBIPAKECHUH, MPUMEHATH Pa3HOOOpa3HbIe CHOCOOBI M MPHEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U JECSTUYHbIE TPOOH.

Ilepexoauth OT 0J1HOM (hOPMBI 3aIIUCH YUCEN K APYro (Ipeodpa3oBbIBaTh AECATUUHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBCHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUIHYIO TPOOBb).

CpaBHUBaTh U YIOPSAI0YNBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uucna.

BBINONMHATE NPUKHUIKY M OLEHKY pe3yjbTaTa BBIUMCICHHH, OLEHKY 3HAYE€HUN YHCIOBBIX
BbIpaKCHUI. BBINOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [10KA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0kKEHHE HA MHOKUTEIN HATypaJIbHbIX YHCEI.

Pemarp NpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBS3aHHBIE C OTHOLIEHUWEM  BEJIMYMH,
IIPONOPLIMOHAJIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3yJbTAaThl PEIICHHs 3a1ad ¢
y4€TOM OIpaHUYEHMM, CBA3aHHBIX CO CBOWCTBAMU PACCMATPUBAEMbBIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHs

Vcnonb30Bare anredpanyeckyrd TEPMUHOJIOTMIO M CHUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaia.

Haxoauts 3HaueHns OyKBEHHBIX BbIPAXKEHUIN IIPU 3aJIaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BoinonusaTe npeoOpa3oBaHHsl LIEJIOr0 BBIPAXEHUS B MHOTOWIEH IPUBEACHUEM I0JI0OHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OJTHOYJIEHA HA MHOTOUYIEH M MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHSTh
(GhopMyIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3yioKeHUE MHOTOWIEHOB Ha MHOXHTENIN C MOMOIIbIO BHIHECEHMS 32 CKOOKH
00IIero MHOXKUTES, TPYNITUPOBKY CllaraéMbIX, IPUMEHEHUS (OPMYIT COKPAILIEHHOTO YMHOKEHUS.

[TpumMeHsaTH MpeoOpa3oBaHMs MHOTOWIEHOB JUISl peIIEHHs pa3iMyHbIX 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTHKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEW C HATypalbHBIMU IOKa3aTelsIMU JUIsl MPeoOpa3oBaHUS
BBIPA)KCHU.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHelHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHSAA IpaBWia IEpexona oOT
HCXOJHOTO YPaBHEHHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, ABIISETCS JIU YUCIIO KOPHEM YpaBHEHHUSI.

[IpumensTh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuUMepbl Map YHCeN, SBISIONUXCS PEHIEHHEM JHUHEWHOTOo ypaBHEHHS C JIByMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW IMJIOCKOCTU I'padUK JMHEHHOTO ypaBHEHUS C JABYMs IMEepEeMEHHBIMU,
MOJIb3YACh IpadUKOM, IPUBOAUTH IPUMEPHI PELICHNUS YPABHEHHUS.

Pemarp cuctembl ABYX JIMHEHHBIX YPAaBHEHMHW C JByMs I€PEMEHHBIMH, B TOM 4YHCIIE
rpadpuyecKu.

CocTaBiATh U pemiaTh JMHEHMHOE YpaBHEHUE WU CUCTEMY JIMHEWHBIX YPAaBHEHHUH IO YCIOBHIO
3aJla4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJy4eHHbIN pe3yibTar.

DyHKUMH



N3o0pakaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YHNCIOBBIEC IPOMEXKYTKH Ha aIreOpandecKoM s3bIKe.

OTMeyaTh B KOOPAMHATHOHM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOPIMHATaM, CTPOUTH rpaduku
nuHerHbIX GyHKIuiA. CTpouTth rpaduk GyHKINUH Y = |X|.

OnuceiBaTh ¢ NOMOMIbIO (DYHKUIUN HM3BECTHBIC 3aBUCHUMOCTH MEXAY BEIUYMHAMU: CKOPOCTD,
BpeMs, pPacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM padoTHI.

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii crnocod MNpeACTaBlIeHUsS W aHaIW3a HHPOpPMAIMM, W3BJIEKaTb H
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy o0yuyenus B 8 kjacce 00y4aromuics MONIyYUT CISAYIOIINE TTPEAMETHBIE PE3yIbTaThI:

Yucna v BbIYMCTICHUS

Hcnonbs30BaTh HayajdbHbIE NPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YHCEN JIA
CpPaBHEHHUS, OKPYIJICHHS U BBIYHMCICHHUH, H300pakaThb JACWCTBUTEIbHBIC YMCIA TOYKaMU Ha
KOOPIAMHATHOMU IIPSIMOA.

[TpumMeHsATh MOHATHE apU(PMETHUECKOTO KBAIPaTHOTO KOPHS, HAXOAWUTh KBaJpaTHBIE KOPHH,
UCIONIB3YsT TpPH  HEOOXOIUMOCTH  KalbKYJSTOP, BBHIIOJTHATH MpeoOpa3oBaHUsl  BBIPAKECHHI,
coJiepKallluX KBaJApaTHbIE KOPHU, UCHOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amnucu OOJIBIINX U MAJIBIX YMCE C IOMOUIBIO AECATUYHBIX IpOOEi U cTeneHen
gucina 10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHsITh MOHSATUE CTETIEHHU C LENbIM MTOKa3aTelieM, BBIMOIHATH MpeoOpa3oBaHuUs BbIPAKECHHH,
COJIEprKaIlMX CTENEHU C LEJbIM [OKa3aTeJIEM.

BEINONHATE TOXIECTBEHHBIE MPEOOPa30BAHMsI PALMOHAIBHBIX BBIPAKECHHI HA OCHOBE IPABUI
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PackianpiBaTh KBafpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTs npeoOpa3oBaHUsl BBIPRXKEHUN Ul pEIICHUs pa3jIMuYHbIX 3aJad U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHNd U HEPABEHCTBA

Pemarp nuHelHbIE, KBaIpaTHBIE YPABHEHMS U pAllMOHAJIbHBIE YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI JIBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMHU.

[IpoBomuThs mpoCTEHIINE HCCIECNOBAaHUS YPAaBHEHMM W CHCTEM YpPaBHEHUH, B TOM YMHCIIE C
IpUMEHEHHEM TpaduuecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JM ypaBHEHHME WIH cHCTeMa
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

[lepexonuTh OT cioBeCcHON (HOPMYIHPOBKHU 3aauM K €€ anreOpandyeckod MoOJIEIN C MOMOILBIO
COCTaBJICHHS yPAaBHEHUS UM CUCTEMbl YPaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIy4EHHBIN pe3ynbTar.

IIpuMeHsTh CBONCTBA YMUCIOBBIX HEPABEHCTB ISl CPAaBHEHUs, OLIEHKH, PELIaTh JIMHEHHBIE
HEpAaBEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMbI, /1aBaTh rpapUuecKyl0 WUTIOCTPALMI0 MHOKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMH

[loHuMaTh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M S3BIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYEHUsI), OMpENEesITh 3HayeHHe (YHKUMU IO 3HAUYEHUIO apryMeHTa, OIpeNessTh CBONCTBA
byukuun o e€ rpaduxy.

Crpouts rpaduku JI€MEHTapHBIX QYHKLIUH BUJA:

y = kix, y=x%y=x3y = x|, y = VX, OIHCHIBATH CBOHCTBA YHCIOBON (DYHKIIMH IO 68 rpaduKy.

K koHIry o0yuyenus B 9 kjacce o0y4aromuics MOIydUT CISAYIOIINE IPEAMETHBIE pe3yIbTaThl:



Yuciia 1 BbIYMCIICHUSA

CpaBHUBaTh U YIIOPSAI0UYNBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YU CIIA.

Bremonsate apudmernueckue ACWCTBUS C PALMOHATIBHBIMH YHCIAMH, COYETass YCTHBIE H
MACbMEHHBIE TPUEMBI, BBITIOIHATH BEIUUCIECHUS C UPPALMOHAILHBIMU YU CIIAMH.

Haxonuth 3HaueHWs CTeNeHEl C LeJbIMU MOKa3aTeasiMU W KOPHEH, BBIYUCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAXKEHUM.

OxpyrisiTh AE€WCTBUTENbHBIE YMCIIA, BBIIOIHSATH NMPUKUIKY PE3yJbTaTa BBIYMCICHUM, OLIEHKY
YHUCJIOBBIX BBIPAXKEHUN.

YpaBHeHMsI M HEPABEHCTBA

Pemarp sinHeliHbIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHHUS, CBOJASILUECS K HHMM, NPOCTEHIINE
IpoOHO-pallMOHATIBHBIC YPaBHEHHUS.

Pemate cucremsl IBYX JMHEHHBIX YpPaBHEHUH C JIByMs IEPEMEHHBIMHM M CHUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Pemrate TekcTOBBIE 3aaun anreOpamyecKUM CHOCOOOM C TIOMOIIBIO COCTABIICHHS ypPaBHEHHS
WJTU CUCTEMBI JIBYX YPABHEHHM C IByMs II€PEMEHHBIMHU.

[IpoBoauTh mpocTElllIe HCCIEAOBAaHUSA YPAaBHEHHM M CHCTEM YpaBHEHUH, B TOM YMHCIIE C
MpUMEHEHHEeM TpadUyecKux MpeAcTaBlIeHUil (yCTaHAaBIMBaTh, UMEET JHM YpPaBHEHHE WM CHCTEMa
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeliHble HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh PEIlIEHUE HEPABEHCTB
Ha YMCJIOBOM MPSAMOM, 3aIIMChIBATh PEIICHHUE C IOMOIIbIO CHUMBOJIOB.

Pemate cuctembl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOLIME KBaJIpPaTHOE
HEPAaBEHCTBO, M300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB Ha YMCIOBOM NpPSMOM, 3alUChIBATH
pelIeHne C TOMOILBbIO CUMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA MPU PELIEHUH PA3IMYHBIX 33/1a4.

DyHKUNH

PacnoznaBaTh (QyHKIMM H3y4eHHBIX BUIOB. Iloka3piBaThb cxemMaTHYeCKH pACIIOJIOKEHHE Ha

KOOPJIMHATHO# TuiockocTu rpadukoB GyHkuuii Buma: Yy = kX, y = kx + b,y = k/x,y=ax2 + bx + ¢,y =
X3,y = VX, Y = ||, B 3aBHCHMOCTH OT 3HauYeHHiT KOd((DHUIMEHTOB, ONHCHIBATH CBONCTBA (hYHKIIHMIA.

Ctpoutsb 1 n300pakaTb CXeMaTH4eCKU IrpaduKu KBaJpaTHUHBIX (QYHKLUH, ONMCHIBATh CBOIMCTBA
KBaJIpaTUYHBIX (YHKIUH MO UX rpaduxam.

Pacno3naBaTh KBaJpaTHUyHYIO0 (QYHKIHUIO 1O (opmyse, NPUBOAUTH MPHUMEPHl KBaJpPaTHUHBIX
(GYHKUIMH U3 pealbHOM XKU3HU, (PU3UKH, TEOMETPHUU.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPeCCHH

Pacnio3naBate apudmeTnyecKkyr0o M TEeOMETPUYECKYIO IPOTPecCHH IMpPH Pa3HbIX crocobax
3aJJaHHUA.

BBINONHATE BBIYUCIEHHUS C HWCHOJb30BaHHWEM (GOpMYIT N-TO wWieHa apupMETHYECKOH U
reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl IOCIeI0BATEIbHOCTH TOUKAaMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU IOCJIENOBATENLHOCTSIMM, B TOM YHCIE 3aJaud U3
peanbHOM JKHU3HHU (C UCTIONIB30BAaHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOIOTUH).



TEMATHYECKOE IINTAHUPOBAHME 7

KJIACC
HaumenoBanue paznena KomuuectBo OcHOBHOE OCHOBHBIE BUJIBI ICSITEIBHOCTH O0YYaIOIINXCS
(TemmI) Kypca 4acoB coJiep)KaHue
Uricnia v BEIYMCIICHHS. 25 [ToHsTHE paIMOHATLHOTO CucreMaTH3HPOBATHL M 000ralIaTh 3HAHUSA

PanroHanbHbIE YyncClIa

quciaa. ApupmMeTudecKue

eHCTBHA

C palMOHAILHBIMU
yuciamu. CpaBHEHHE,
YHOPSI0YUBAHNE
paloHaIbHBIX YHCETT.
CreneHp

C HATYpaJIbHBIM
MoKa3aTeJieM.
Pemenie 0CHOBHBIX
3aja4 Ha Apodu,
MIPOLIEHTHI

W3 peaibHON
MIPAKTHKH.

[Ipu3Haku genumocTu,
pas3inoxKeHUs

Ha MHO>KHTEIIN
HaTypaJbHBIX YUCEIT.
PeanbHbie

00 OOBIKHOBEHHBIX H JECATUYHBIX IPOOSX.

CpaBHHBATB M YNIOPS/A04YMBATh APOOH, IpeoOpa3oBbIBast IpU
HEOOXOAMMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE
B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO ACCATUIHYIO JIPOOH.
I[IpuMeHATH pa3HooOpa3Hble CIOCOObI M PUEMbI BHIYUCIEHUS
3HAYEHUI IPOOHBIX BbIPAaKEHMH, COTEPKATUX OOBIKHOBEHHBIC 1
JECATUYHBIC IPOOH: 3aMEHSTh MPU HEOOXOAMMOCTH JIECATUUHYIO
IpoOb

OOBIKHOBEHHOW ¥  OOBIKHOBEHHYIO  JIECATUYHOH, TMPUBOJAUTH
BbIpakeHHE K (opme, HauOosee yAOOHOW [UIsi BBIUMCICHUH,
peoOpazoBLIBaTh IPOOHBIC BBIPAKEHHS HA YMHOKEHUE

U JICJICHHUE JECATUIHBIX IpoOe K JEHCTBUSM C IEIBIMUA YUCIIAMHU.
IIpuBoaMTH YHCI0BBIE H OYKBEHHbIE IPUMeEPHI CTEIICHHU C
HaATYpaJIbHBIM MOKa3aTeleM, OObSICHSSI 3HAaUeHUsI OCHOBaHUS

CTEIICHH U ITOKa3aTells CTCICHU, HaX0AUTh 3HAUCHHMS CTEIICHEH BHAa
a" (a — 1r000€ parMoHaIbHOE YHCII0, N — HATYPATLHOE YHCIIO).

IMoHMMATH CMBICT 3aIUCH OOJIBIIIMX YUCE C IIOMOIIIBIO
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3apucumocTH. [Ipsimast u
obOparHas
MPONIOPIIMOHATLHOCTH

JeCATUYHBIX IpobOeit u cTeneHe yncna 10, npuMeHsTh X B
peabHBIX CUTYAIUSX.

IIpuMeHATH NPU3HAKH JETUMOCTH, PA3JI0KEHUS HA MHOKUTEIH
HaTYypaJIbHbIX YHCETI.

PemaThb 3a1a4m Ha 4aCTH, IPOIEHTHI, MPOTIOPIIMH, HA

HaXxO0XJICHHUE Apoou (IPOIEHTA) OT BETUIHHBI 1

BEJIMYMHBI IO ee ApoOu (MIPOLEHTY ), 1poOu (MIPOLEeHTa), KOTOPBIN
COCTABIISICT O/IHA BEJIMYMHA OT APYTOM.

IIpuBoauTH, pa3dupaTh, OLEHNBATH PA3TMYHBIC PEIICHHS, 3aITUCH
peleHui TeKCTOBBIX 3a/1a4.

Pacnio3zHaBaTh M 00bACHATD, ONUPASACH HA ONPEICICHHUS, IPSMO
IPOMOPIUOHAIIEHBIE U 00PATHO MPOMOPIIHOHATBHBIE 3aBUCUMOCTH
MEX]ly BEeIMYMHAMH;, MPUBOJAUTH MPUMePHI STUX 3aBUCUMOCTEN U3
pearbHOro MHpa, U3 IPYTUX yUYeOHBIX IPEIMETOB.

Pemiath MPaKTHKO-OPHEHTUPOBAHHBIE 33/Ja4ll  Ha  JIpoOOH,
MPOIEHTHI, TPAMYI0 ¥ OOpaTHyI0 MNPONOPIHOHAIBLHOCTH,
MIPOTIOPIIAH

AnredpanuecKue BbIPAKEHHS

27

bykBenHble
BBIpa)KEHUSI.
IlepemenHsle.
Homyctumsie
3HA4YeHUs
MepPEMEHHBIX.
DopMyJIbI.
[TpeoOpa3oBanue

Osnagers anreOpanyeckoil TEpPMUHOJIOTHEN U CUMBOJIMKOH,

NPUMEHATH €€ B IPoIlecce OCBOeHUs yueOHoro marepuaina. Haxoaurs

3HaYCHUS OYKBEHHBIX BRIPAKECHUH IPH 33TAaHHBIX 3HAYCHHUSIX OYKB;
BBITIOJTHSATE BBIYUCIICHUS IO (hopMyiam.

BoImoaHATs TIpeoOpa3oBaHUs I1EJIOTO  BBIPAXKCHHUS B
MHOTOYJIEH  TPHUBEICHHEM  TMOJOOHBIX  CJAaraeMbiXx,
PaCKpBITHEM CKOOOK.

BbInoaHATH YMHOKCHHUEC OAHOWICHA HA MHOTOYJICH
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OYKBCHHBIX
BBIPAKEHUH,
PacKphITHE CKOOOK 1
MIpUBEJICHUE
MMOJJOOHBIX ClIAracMBbIX.
CBoliCcTBa CTEIEHU C
HaTypaJbHBIM
IoKa3arelieM.
MHOrO4JICHHI.
Crnoxenue,
BBIUMTAHHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopMyiibl
COKPAIIEHHOTO
YMHOKEHHUSI.
Pasnoxenue
MHOTOYJICHOB Ha
MHOXKUTEIN

Y MHOTO4WIEHA HA MHOTOYJICH, IPUMEHSATh ()OPMYJIBI KBapaTa
CYMMBI U KBaJpaTa pasHOCTH.

OcymecTBaATh pa3iI0KEHNE MHOTOWICHOB HA MHOKUTENH ITyTEM
BBIHECCHMSI 32 CKOOKH 0OIIEr0 MHOXKHTENSI, IPUMEHEHUs (POPMYJIbI
Pa3HOCTH KBaAPaToB, (GOPMYJI COKpPAILIEHHOI'O YMHOKEHHUS.
IIpuMensiTh npeoOpa3oBaHNEe MHOTOYJICHOB IS pELLICHUSI
Pa3IMYHbIX 3aJa4 U3 MAaTCMATHKU, CMCKHBIX ITPECAMETOB, U3
peanbHON NPAKTUKU.

3HAKOMHTBCS C HCTOPHEH pa3BUTHS MATEMATUKU

YPaBHCHHSI 1 HCPABCHCTBA

20

YpaBHeHue, paBHUIIa
npeoOpa3oBaHus
yYpaBHEHMUS,
PaBHOCHJIBHOCTh
YPaBHEHH.

JInneliHoe ypaBHEHME C
OJHOU NIEPEMEHHOM,

Pemate MHEWHOE ypaBHEHUE C OJHON EPEMEHHOW, IPUMEHSAS
MpaBHJIA [IEPEX0/1a OT UCXOAHOI'0 YPABHEHUS K PABHOCUIILHOMY
eMy OoJee POCTOro BUaA.

IIpoBepsTh, ABISIETCS T KOHKPETHOE YHCIIO KOPHEM YPAaBHEHUSI.

ITopOGupaTs NpuMepHI NIap YUCEN, SBJISIOMIMXCS PELIEHUEM JTMHEHHOTO

YpaBHCHUSA C ABYMA IEPEMCHHBIMH.

15



pelieHne JIMHEHHbBIX
ypaBHeHul. Pemenne
3a/1a4 C IIOMOLIBIO
YPaBHECHUM.

JInneliHOEe ypaBHEHME C
JByMsl TIEPEMEHHBIMU U

ero rpaduk. Cucrema aAByx

JIMHEWHBIX YPaBHEHUH C
JIBYMsl II€PEMEHHBIMHU

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHUS C JBYMs [E€PEMEHHBIMH; TMOJB3YysSICh TIpaduKoM,
NPUBOIUTH NPUMeEPHI PELICHUS YPABHEHUSI.

HaxoauTthb pemieHue cucTeMbl ABYX JMHEHHBIX YpPaBHEHUH C IBYMS
MePEeMEHHBIMH.

CocTaBJsITh U pelIaTh ypPaBHEHUE WIH CUCTEMY ypaBHEHUN

T10 YCJIOBUIO 33/1a4, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4M MOJTYyYEHHBIN pe3yabTaT

Koopaunats! u rpaduku.
DOyHKIMU

24

Koopaunara Touku

Ha psimMoil. Yuciosbie
IIPOMEKYTKH.
Paccrosnue Mexny
JBYMs TOUKaMU
KOOpAUHATHON
IIPSIMOM.
IIpssmoyromnbHas
CUCTeMa KOOpJIMHAT Ha
IIJIOCKOCTH.

[Tpumepsl rpaduKoB,
3a7laHHBIX (POPMYJIaMH.
Yrenue rpaduxon

H300paxarh Ha KOOPIMHATHON MPSIMON TOYKH, COOTBETCTBYIOLIUE

3aIaHHbIM KOOpAHWHATAaM, JIYUH, OTPE3KU, UHTCPBAJIbI; 3alIMCbIBATh UX HA

anreOpanvyeckoM si3bIKe.

OTMeyaTh B KOOPANHATHOM IJIOCKOCTH TOUKH

110 3a/IaHHBIM KOOpAMHATAaM; CTPOUTH I'pa)MKH HECIOXKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (OPMYJIaMH, B TOM YHCIIE

C IOMOIIIBIO IIU(PPOBBIX JTabOpaTopuil.

IIpumeHsiTH, H3y4YaTh NPEeUMYIIECTBA, HHTEPIPETHPOBATH
rpaduYecKuii Criocod MPeICTaBICHNs  aHAJIM3a Pa3HOOOPa3HOM
KU3HEHHOH HH(pOpMAIIHH.

OcBauBaTh noHATHE QYHKIINH, OBJIA/I€BaTh (PYHKIIMOHAIBHOM
TEPMUHOJIOTHEN.

Pacno3naBath nmuHelHyI0 QyHKIMIO Y = KX + b,
ONUCBHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI
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PE€aIbHBIX 3aBHUCHMOCTCH.

[Tousitue QyHKINH.
['padux GpyHKIMH.
CoiicTBa (yHKIHH.
Jluneiinas QyHKIUS.

ko3 dunrentos K u b,

Crtpouts rpaguku JuHeHHOW QyHKIMH, QyHKIHU Y = | x|.
Hcnoab30BaTh HHPPOBBIE pecypehl s TOCTPOCHUS TPaPHUKOB
(GYHKIMA 1 U3yYEHUS UX CBOMCTB.

IIpuBoAMTHL NpUMeEPHI IMHEHHBIX 3aBUCUMOCTEN B

[TocTpoenue rpaduka peabHBIX MPOLIECCAX U SBJICHUAX
JTUHEHHON (QyHKIIUH.
['padux GyHKIN
y =[x
[ToBTOpeHue u 06001IeHIE 6 [loBTOpEHUE Bri0upaTh, IpUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS YHCEIl,
OCHOBHBIX ITOHATHHI U BBIYHCIICHHH, TPe0Opa30BaHUil BBIPAKEHUN, PEIICHUS] YPAaBHEHUI.
METOJI0B Kypca OcyumecTBJISTh CAMOKOHTPOJIb BBIIIOJIHAEMBIX I€UCTBUI U
7 xnacca, 06001IeHNe CaMONIPOBEPKY pe3yibTaTa BRIUUCIECHUHN, TPEOOpa30BaHUN,
3HAHUU ITOCTPOEHHUH.
Pematp 3an1aum u3 peanbHOU XU3HU, NPUMEHSTh MATEeMAaTHYECKHUE
3HAHMS JUUTS PEIICHUS 3a/1a4 U3 IPYTUX TPEIMETOB.
PemaTh TekcTOBBIC 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelieHus 3aa1auu
OBUIEE KOJIMYECTBO 102
UYACOB IIO ITPOI'PAMME
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8 KJIACC

KBanparHbie KopHU

yucia. [Tonstue 06
UppalroOHaTIEHOM
yrcne. JlecaTuunbie
TIPUOTKCHUS
UppaMOHABHBIX
YHCelL.
JlecTBUTEIbHBIC
yucia. CpaBHEHUE
JNEUCTBUTEIILHEIX
YHUCEIL.

YpaBHeHue Buaa

x2 = a. CaoiicTa
apudMeTHIecKux
KBaJPaTHBIX KOPHEM.
[IpeobpazoBanme
YHCIIOBBIX BBIPAKCHUH,
COJIepIKaITuX
KBaJIpaTHBIC KOPHU

HaumenoBanue paznena KonmuectBo OcHOBHOE OCHOBHBIE BUJIBI ICSITEIBHOCTH O0YYAIOIINXCS
(TemmI) Kypca JacoB coJIepKaHue
Yuciia v BBIYUCIICHHUS. 15 KBanpatHbIii KOpeHb U3 @ opMyTHpPOBATH ONpe/ieSieHne KBJPATHOTO KOPHS U3

qrcia, apuMETHUECKOTO KBaJIPaATHOTO KOPHSI.

IpuMeHATH onepaIyio U3BJICYEHUS KBAAPATHOTO KOPHS U3 YNCIIA,
HCIOJIB3YSl IPU HEOOXOAUMOCTH KAJBKYJIATOP. OueHnBaTh
KBaJ[paTHbIC KOPHH IEJIBIMHA YHCIAMU U IECITHYHBIMH JIPOOSIMHU.
CpaBHHUBATH U YNOPSIA0YMBATH PAIlMOHAIBHBIC

¥ MppalOHAIbHBIC YHCIIa, 3aIIMCAaHHBIE C TOMOIIBIO

KBaJIpaTHBIX KOPHEH.

MccaenoBaTh ypaBHEeHHE X2 = @, HAXOAUTH TOYHbIE 1
npuOsIMKeHHbIe KOopHU rpu & > 0.

HccaenoBarh cBOiiCTBA KBaJIpaTHBIX KOPHEW, MPOBOSI YHCIIOBbIE
AKCTIIEPUMEHTHI C UCTIOJIb30BAaHUEM KATBKYIISATOPA (KOMITBIOTEPA).
Jloka3bIBaTh CBOICTBA apu(METHUECKUX KBAJPAaTHBIX KOPHEH;
OPUMEHSTh UX Ul IpeoOpa30BaHus BbIpaXKEHUN. BbINOJHATH
npeo0pa3oBaHus BHIPAKEHUN, COJEPKAIUX KBAJPAaTHbIE KOPHH.

BoipaxkaTh nepeMeHHbIE U3 TEOMETPUUYECKUX U Pr3ndecKux HopMyI.

Borunciasarb 3HAYEHUS BBIpa)KeHHﬁ, COACPpIKAIINUX
KBaAPATHLIC KOPHU, UCITIOJIB3YS ITPU HCOGXOJII/IMOCTI/I
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KaJIbKYJISTOP.
Hcnoab30BaTh B X0/1€ PEIICHUS 3a1a4 dJIEMEHTAPHBIC MPECTaBICHUS,
CBSI3aHHBIE C MPUOIMKCHHBIMU 3HAUCHUSIMU BEITMYMH.

3HAKOMHTBCS € UCTOPHell pa3BUTHS MaTEMATUKU

Uuiciia 1 BEIYUCIIEHUS.
CTeneHn ¢ LEIbIM
oKa3aTejieM

CreneHs C LeJIbIM
[TOKa3aTeNEM.
CranmapTHas 3a11uCh
yHcIa.

Pa3mepnl 00beKTOB
OKpY’KarolIero Mupa
(OT aJIeMEHTapHBIX
YaCTHI]

JI0 KOCMHYECKHX
00BEKTOB),
JUTUTENBHOCTD
MIPOIIECCOB

B OKPY’KaOIIIEM MHpE.
CBolicTBa CTEIICHU

C IICJIBIM TIOKa3aTelleM

DopmMyJaMpPoOBaTh ONpeaeIeHne CTEIICHH C LIETbIM
TTOKAa3aTeJIEM.

IIpeacraBasaTh 3anuch OOJIBITUX U MAJIBIX YHCET B
CTaHJIapTHOM BHJIE.

CpaBHMBATD YUCJIa U BEJIMYUHBI, 3aIIMCAHHbIC C
HCII0JIb30BaHueM crernenn 10.

Hcnoan3oBaTh 3amMch 4YKCEl B CTAaHAAPTHOM BHAC A
BBIPXCHUS Pa3MEPOB O0BEKTOB, IITUTEIIHHOCTH MPOIIECCOB B
OKPY’KaIOIIEM MUpE.

DopMyJHPOBaTh, 3aNIMCHIBATH B CAMBOJIHYeCKOM (hopme

Y WJUTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA CTETICHH C 1IEITBIM
MOKa3aTelIeM.

IIpumeHnsiTh cBOMCTBA CTENICHH ISl MPEOOPA30BAHMSI BBIPAKEHUH,
COZEPIKAIIMNX CTENEHH C IIEJIbIM [TOKA3aTEIIEM.

BuINOJHATH JeiiCTBUSA C YHCIIAMH, 3alTHCAHHBIMHA

B CTaHJAPTHOM BH/Ie (YMHOXECHHE, JICJICHHE, BO3BEICHHE B
CTEIICHb)

AnredpanyecKue BhIpaKeHUS.

KBapaTHbIil TpexusieH

KBanpathsIit
TPEXUIEH.
Paznoxenue

Pacno3HaBarthb KBa)IpaTHBIﬁ TPEXWICH, YCTaHABJINBATh
BO3MOKHOCTD €I'0 pa3JIOKCHUA Ha MHOXUTCIIN.
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KBaJJpaTHOIO
TpexuwieHa

Ha MHOXKHTCIIN

PaCK.TIaI[BIBaTb Ha MHOKHUTCIN KBaﬂpaTHLIﬁ TPEXWICH C
HCOTPUIATCIIbHBIM JUCKPUMHUHAHTOM

AnreOpandecKre BIPaKEHHUSI.
AnreOpandeckasi 1poob

15

AnreOpanueckas
JIpOOBb.

Homyctumsie
3HA4YEHUs
NepEMEHHBIX,
BXOJISIIIIUX

B anreOpanyeckue
BBIpAKCHUSI.
OcHOBHOE CBOMCTBO

anreOpanyeckoi Apoou.

Coxkpaiiienue apooei.
Cnoxenue,
BBIUUTAHHE,
YMHOXEHHE U
JiefieHue
anredpanyecKux
JpoOeii.
[IpeobpazoBanme
BBIPAKEHUH,
COZIepIKaIINX
anredpandecKue
Ipobu

3anucbIBaTh anreOpandeckue Beipakenns. Haxoaurp

00J1aCTh OTIpeIeIIEHUS PATMOHATIBHOTO BBIPAYKEHHUS.

BbINOJHATH YMCIIOBBIC IOACTAHOBKY U BHIYHCIATH 3HAYCHUE
IpoOH, B TOM YHCIIE C TOMOIIBIO KaIbKysATopa. @opMyanpoBaTh
OCHOBHOE CBOMCTBO asireOpanydecKkoi 1poOu 1 MPUMEHSITh €ro0 IS
npeoOpa3zoBaHus IPoOeH.

BoinoansaTs aeiicTBus ¢ anredpanyeckumu 1podsmu. [IpumMeHATs
npeo0pa3oBaHUs BRIPOKEHUI IS PELICHHUS 33/1a4.

Boipa:kaTh nepemMeHHble 13 GopMyI (PU3NIECKUX,
TE€OMETPHUECKUX, OTIMCHIBAIOIINX OBITOBBIE CUTYAIIHN )
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YpaBHEHHUsI U HEPABEHCTBA.
KBangparsusie ypaBHEHUS

15

KBanpaTtHoe ypaBHEHueE.
Henonnoe kBagparHoe
ypaBHeHue. Popmyiia
KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBuenui,
CBOJISILIUXCS

K KBaJIpaTHBIM.
[Ipocreiimme npoOHO-

palrOHAJIbHBIC YPABHCHUA.

Pemenue TeKCTOBBIX
3aJa4 C IIOMOIIBIO
KBaApPaTHBIX ypaBHCHI/Iﬁ

Pacno3HaBaTh KBaJpaTHbIC YpaBHEHHUSL.

3anuceIBaTh (pOPMYJY KOpPHEH KBAaIpaTHOTO YPAaBHEHUS; peliaTh
KBaJIpaTHbIe YPABHEHUs — MOJHbIC U HenoJiHbIe. [IpoBoauTh
npocreiiline uccjae0BaHUs KBAIPATHBIX YPABHEHUH.

Pemiath ypaBHeHuUs1, CBOASAIIUECS K KBAJIPATHBIM,

C IOMOIIBIO MPEe0Opa30BaHUM U 3aMEHON MTEPEMEHHOM.
Ha0aroaaTh 1 aHAJIM3UPOBATH CBSI3b MKy KOPHSIMU U

K03 dUIMEeHTaMH KBAJAPATHOTO YPABHEHHUS.

®opmympoBaTh TeopeMy Bueta, a Takxke 00paTHYIO -Te0OpeMy,
OPUMEHSTH 9TH TEOPEMBI JIJIs pelieHus 3a1a4. PemaTh TekcTOBbIE
3aj1aum arebpanvdeckuM crocoOOM: MEPEXOAUTh OT CIIOBECHOM
(hOpMyIUPOBKHU YCTIOBHS 3a/1a4H K alre0pandeckoi MoIeu myTeM
COCTaBJICHUS YPaBHEHHUS; PEIIaTh COCTABICHHOE ypaBHEHUE;
UHTEPIIPETUPOBATH PE3yJIbTaT.

3HAKOMMTBCS € HCTOPHel pa3BUTHSI alnreOpbl

YpaBHEHMSI M1 HEPABEHCTBA.
CucreMsl ypaBHEHUI

13

JIuneliHoe ypaBHEHHE C
JIBYyMsI [IEPEMEHHBIMH,

ero rpauk, mpuMepsbl
pelICHUs YPaBHEHUH B
L(EJIBIX YUCIIAX.

Pemenne cucrem aByXx
JUHEUHBIX YPaBHEHHUH C
JIBYMsI

Pacno3HaBaTh IMHEHHBIE YPABHEHUSA C IBYMs [IEPEMEHHBIMH.
Crpouth rpaduky JMHEHHBIX YpaBHEHUH, B TOM YHCIIE
HCIO0/b3Yys HH(POBBIE PECYPChI.

PazimuaTh napassienbHble U IEPECEKAIOIIMECS MPSMBIE TI0 UX
YPABHEHUSM.

PemaTe cucTeMBbl IBYX JIMHENHBIX YPABHEHUH C ABYMsI
IIEPEMEHHBIMU IIOJACTAHOBKOW U CIIOKEHUEM.

PemaTe npocreimme CUCTEMBI, B KOTOPBIX OJTHO
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MePEMEHHBIMHU.
[Ipumepsl perieHus
CHUCTEM HEJIMHEHHBIX
ypaBHEHUI

C ABYyMS

IIEPEMEHHBIMHU.
I'padmueckas
MHTEPIIPETALIHS
YpaBHEHHUS

C ABYyMs

MIePEMEHHBIMHU

U CHCTEM JIMHEWHBIX
YpaBHEHUH C JByMS
MIEPEMEHHBIMHU.
Pemienune TeKCTOBBIX
3a/1a4 C MOMOUIbIO
CHUCTEM ypaBHEHUH

W3 YPABHEHUU HE SIBIIACTCS JIMHEUHBIM.

IMpuBoauTrs  rpauyYecKkyl0  HUHTEPHPETALUI0  PELICHUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU U CUCTEM YPABHEHUH C ABYMS
IIEPEMEHHBIMU.

PemaTh TeKCTOBBIE 3aJaumn anre6panquKI/IM CII0co00M

YpaBHEHHUSI M1 HEPABEHCTBA.
Hepasencrsa

12

Uucnosbie

HEpaBEHCTBA U X
CBOMCTBA.

HepasenctBo ¢ oiHOM
MIEPEMEHHOM.

JIuHeliHbIe HEPAaBEHCTBA C
OJHOM EPEMEHHON U UX
pemienue. CucreMbl

DopMyJIMPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB, JUTHOCTPUPOBATH UX
Ha KOOPJIMHATHOU MPSMOM, JOKA3BIBATH alreOpamyecK.

IIpumeHATH CBOCTBA HEPABEHCTB B XOJIE€ pellIeHUs 3a1a4. Pemars
JTUHEHHBIE HEPABEHCTBA C OJTHON TIEPEMEHHOM, N300pakaTh pelieHne
HEPABEHCTBA HA YUCJIOBOM NIPSAMOM.

PemaTh cCUCTEMBI TMHEHHBIX HEPABEHCTB, M300paKaTh pEIICHUE

CHUCTEMBI HEPABEHCTB HA YUCIIOBOM MPSMOM
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JIMHEHHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X
pelieHue.

N300paxeHue perieHus
JIMHEMHOTO

HEpPaBEHCTBA U X
CHCTEM Ha YHCJIOBOM
IPSIMON

Oynkuuu. OCHOBHBIE
[MOHATHUS

[Tonstue Gpynkuuu.
OO0nacTp onpeieiICHUs U
MHOYECTBO 3HAUCHHI
byHKIUH.

CrniocoObI 3a1aHUS
(GYHKIMHA.

I'paduk pyskuUM.
CaoticTBa (hyHKIINH, UX
0TOOpaxKeHue

Ha rpaduke

Hcnoab3oBaTh QyHKINMOHAIBHYIO TEPMHHOJIOTHIO H

CHMBOJIUKY.

BbruncasiTe 3HaueHHs QyHKIUI, 3aJaHHBIX (HOpMYyIaMu

(1pu HEOOXOAMMOCTH UCIOIB30BaTh KAJIbKYJISATOD);

COCTABJIATH TA0JIMIbI 3HAYeHUH QyHKIMU.

Crpontsb 1o Toukam rpagpuku GpyHkuuid. OnucsIBaTh

cBoiicTBa (DyHKIIMU Ha OCHOBE €€ TpaduyecKoro

IIPEJICTaBICHHUS.

Hcnonb3oBaTh QyHKIIMOHATBHYIO TEPMHUHOJIOTHIO M

CHMBOJIMKY.

HccnenoBath npuMepsl rpaguKoB, OTPaXKaroIIMX peabHbIE IPOLIECCH] U
SIBJICHUSL.

IIpuBoanTH NpMMeEPBI IPOLIECCOB U SIBJICHUM C 3alaHHBIMM CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHBIE POIPAMMBbI 1151

oCTpoeHust rpaduKOB PYHKIMNA 1 U3yUEHUS UX CBONCTB
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@OyHkiuu. Yuciossie
byHKIIUN

YreHue 1 mocTpoeHue
rpaduKoB GYHKIUH.
[Tpumeps! rpadukoB
(bYyHKIHUHI, OTpaKaroIIMX
peabHbIE POLECCHI.
@DyHKIMH, OIIUCBIBAIOLINE
IpSIMYI0 U 0OpaTHYIO

MIPOTIOPIIHOHATIEHBIE
3aBUCHMOCTH, HX
rpaguKu.

I'paduk byHKIIH

y = X2

OyHKINUU

y = X21 y = X31

y =vx, y = |x|;

rpaduueckoe perieHue
YPaBHEHUU U CUCTEM
YPaBHEHUU

HaxoanTsb ¢ noMombio rpaguka QyHKIUN 3HAYSHUE OJTHOM U3
paccMaTpuBaeMbIX BEIMYMH 10 3HAYECHUIO APYTOM.

B HecnokHBIX ci1ydasx BbIPaKaTh (POPMYJI10# 3aBHCHUMOCTH
MEXly BETMUYMHAMHU.

OnuckIBaTh XapakTep U3MEHEHUS OJJTHOW BEJIMYUHBI B
3aBUCUMOCTHU OT U3MEHEHHUs IPYTroi.

Pacno3naBaTh BHIbI H3y4aeMbIX (DyHKIIHH.

IToxka3pIBaTh CXEMATHYECKH [10JIOXKECHUE HA KOOPAMHATHOM IIJIOCKOCTH
rpaduKoB GyHKIHI Buga: Y = X2,y = X,

y =vVx, y = x|

Hcnonb3oBarh GQYHKIHMOHAJIBHO-TPadUUYECKHE NPEACTABICHUSA
JUIS PELLIEHMS U MCCIIEJOBAHNsl YPABHEHUM U CUCTEM YPaBHECHHUM.
IIpuMmensiTh nugpoBbIe pecypcebl s HOCTPOSHUS I'papUKOB
byHKIMI

[ToBTOpenue u 06001IeHNE

IloBTOpEeHune
OCHOBHBIX ITOHATUH U
METOJI0B KypcoB 7 1 8
KJ1accoB, 0000IIeHIE
3HAHUI

Bb10upaTh, NpUMEHATH, OLEHUBATH CIIOCO0OBI CPaBHEHUS YNCEN,
BBIUYHCIICHUH, TpeoOpa3oBaHMil BEIpaXKEHUI, pellIeHHs] ypaBHEHUI.
OcyuiecTBaAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHUCTBUN

Y CaMOTIPOBEPKY pe3yiibTaTa BHIYUCICHUH, MPeoOpa3oBaHMM,
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MOCTPOEHUH.

PemaTh 3a1aum u3 peajabHOM KU3HHU, IPUMEHSITh
MaTeMaTU4eCKUE 3HAHUS JIJIs PEILICHUS 3a/1a4 U3 IPYTUX TPEIMETOB.
Pemarts TekcTOBBIE 3a1a4U, CDABHUBATH, BLIOUPATH CIIOCOOBI
pelIeHus 3a/1a4uu

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

102
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9 KJIACC

Haumenosanue paszgena KonngectBo OcHoBHOE OcHOBHBIE BUJIbI IESTEIBHOCTH 00YyYaIOIINXCS
(Temml) Kypca 4acoB coJiep)KaHue
Uucna v BBIYUCICHUS. 9 PannonaineHble uncna, Pa3puBaTh npeacTraBieHHs O YUCIAX: OT MHOXKECTBA HATyPaIbHBIX
JleificTBUTENBHBIE YUCIIA MppaloHaJIbHBIE YKcIa, 4ucesl 1O MHOXKECTBA JCHCTBUTEIBHBIX YhCell. O3HAKOMHUTBCS C
KOHEUHbIE BO3MO>KHOCTBIO IIPEJICTABICHNs JEHCTBUTEIBHOTO YMCIIA KaK
1 OECKOHEUYHbIE 0eCKOHEYHOM AeCATUUHON APOOH, MPUMEHSATh JIECATUYHbIE
JeCATUYHBIE POOH. NpUOJIMKEHNS PALMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN.
MHoxecTBO N300paxarh qeiicCTBUTENbHBIE YHCIa TOYKAMU KOOPAMHATHOM MPSAMOIA.
JICUCTBUTEIBHBIX YUCEIT, 3anucepIBaTh, CPABHUBATDH H YIIOPSAA04YHBATH
JICHCTBUTEIILHBIC YHCIA JICCTBUTEIIBHBIE YHCIIA.
KaK OCCKOHCYHBIC BeInoHATH, coueTas yCTHbIE U IMCbMEHHBIE IPUEMBI,
JICCATUYHBIC IPOOH. apugMeTHYEeCKHe 1efCTBUSA C pallMOHAIbHBIMYA YUCIIAMH; HAXOAUTh
B3anmHo oiHO3HaYHOE 3HAYEHMsI CTETIEHEN C LIEJIBIMU [IOKA3aTeIIMU
COOTBETCTBHC MCKIY Y KOPHEW; BBIYUCJIATH 3HAYCHUS YACIOBBIX BBIPAKEHUM.
MHOXXCCTBOM IHony4yuTh npeacraBjaeHne O 3HAYUMOCTH JICUCTBUTENBHBIX YHCEIT
JICHCTBUTENBHBIX YHCET U B IIPAKTHUYECKOM JIEATEIILHOCTH YEJIOBEKA.
MHOXCCTBOM TOYCK AHAJIM3MPOBATH M 1€J1aTh BHIBO/AbI O TOYHOCTH NMPUOIINKEHUS
KOOPMHATHOH MPAMOH. JIEMCTBUTEIIBHOIO YHCIIA IIPU PELLICHUH 3a1a4.
CpaBHeHHE ICHCTBUTENBHBIX | QKpYIIATDH AeHCTBUTENBHEIC YHCIIA, BHINOJHATH IPHKHIKY
9HCel, apHPMETHIECKHE pe3yibTaTa BBIYUCICHHUH, OLEHKY 3HAaUCHUI
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JENCTBUS

C JEUCTBUTEIbHBIMU
YHCIIaMH.

[Tpubnuxennoe
3HAYEHUE BEJIINYUHBI,
TOYHOCTb MPUOIMIKEHMSL.
Oxpyrienue yuces.
[Ipukuka u oLeHka
Pe3y/bTaTOB BHIYMCICHUN

YHCIIOBBIX BBIPAKEHUH.
3HAKOMMTBCS € HCTOPHEll pa3BUTHSI MAaTEMATUKU

YpaBHEHHUSI M1 HEPABEHCTBA.
YpaBHEHHUsI C OJTHOU
MIEPEMEHHOMN

14

JIuneliHOE ypaBHEHHUE.
Pewrenne ypaBHeHui,
CBOJIAIIUXCS

K 1uHernHbIM. KBagpatHoe
ypaBHeHue. Pemenue
YPAaBHEHM, CBOISAIINXCS
K  KBaJpaTHBIM.
bukBanpartHbie
YPaBHEHMUSL.

[Ipumepsl perenus
YPaBHEHUU TPEThEN

Y 4ETBEPTOH CTENEHEN

OcBanBaTh, 3aIOMUHATH U IPUMEHATH rpauuecKue MeToAbl
MIPU PELLICHUN YPABHEHUH, HEPABEHCTB U UX CHCTEM.
Pacno3naBatsp nenbie u 1poOHbIe ypaBHeHUd. Pemarb
JINHeHbIe M KBA/IPAaTHbIE YPABHEHHs, YPABHECHMUS,
CBOJISIIIMECS K HUM, IPOCTEUIITNE JPOOHO-pallMOHATEHBIE
ypaBHEHUS.

IIpeasiaraTs BO3MOKHBIE CIIOCOOBI peIEHUs TEKCTOBBIX 3a/1a4,

06cymaTb HX " pelIaTb TEKCTOBBLIC 3a/1a4X Pa3HbIMU crocobamu.

3HAKOMMTBCS € MCTOPHEN Pa3BUTHS MATEMAaTUKH

27




pa3IoKEeHUEM Ha
MHOKHTEIH.
Pemenue npoGHo-
parMoHATEHBIX
YpaBHEHUH.

Pemenne TekCTOBBIX 3aJa4

anre6panquKHM MCTOJO0M

'Y paBHEHUS 1 HEPaBEHCTBA.
Cuctembl ypaBHEHUI

14

VYpaBHeHHe C JABYMs
MIEPEMEHHBIMU U €ro
rpaduk.

Cucrema IByX JIMHEHHBIX
YPaBHEHUH C IByMs
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JBYX YPABHEHUH,
OJIHO

13 KOTOPBIX JINHEWHOE, a
JIPYyroe — BTOPOM CTENEHHU.
I'papuueckas
HHTEpIIpeTays

CUCTEMBI YPaBHEHUI

C IByMs [IEPEMEHHBIMMU.
PelreHne TeKCTOBBIX

OcBauBaTh U IPUMEHSATh IIPUEMbI PEILIEHUS] CUCTEMBI IBYX
JMHEHHBIX YPaBHEHUH ¢ IByMs IIEpEeMEHHBIMU

U CHCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJTHO YPaBHEHUE HE
SIBJISIETCSI JTMHEHHBIM.

Hcnoab3oBath GyHKIMOHATBEHO-TpadUUECKUe MpeICTaBIeHUs 1S
pelleHus M HCCIeI0BAHNS YPAaBHEHUH U CHCTEM.

AHATU3MPOBATH TEKCTHI 332124, PelIaTh UX aNreOpanvdeckuM
CIocoOOM: mepexoauTh OT CIOBECHON (POPMYIUPOBKH yCIOBUS 3a/1a4l
K anre0panveckoil MOJIeNN IyTEM COCTABJICHHUS CHCTEMBI YPaBHEHU;
pelaTh COCTaBICHHYIO CHCTEMY YPaBHEHUI; HHTEPNPETHPOBATH
pe3yibTar.

3HAKOMUTBCS ¢ MCTOPHEi pa3BUTHs MaTeEMaTUKU
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3a7a4 areOpanyecKum
crocodoM

YpaBHEHMSI 1 HEPABEHCTBA. 16 UYucnoBble HEPABEHCTBA U Yurarh, 3aNIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATh HEPABECHCTBA;
Hepasencrsa HX CBOWCTBA. UCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO. BBIIOJIHATH
Jlunelinsle npeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh [T TPeoOpa3oBaHus
HEPaBEHCTBA CBOICTBA YUCIIOBBIX HEPABEHCTB.
C OJTHOM ITIEPEMEHHOH U Pacno3HaBaTth nTuHEHHbIE U KBapaTHbIC HEpAaBEHCTBA. PemiaTs
UX pEeILIEHUE. JIMHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEPABEHCTB, CHCTEMBI
CucreMpl TMHENHBIX HEPaBEHCTB, BKJIIOYAIOINX KBAIPaTHOE HEPABEHCTBO, U pelIaTh UX;
HEPABEHCTB C OJJTHON 00Cy’K1aTh I0Jy4YEHHBIE PEILECHUS.
MIEPEMEHHON U UX H300paxarh pelrieHrne HEpaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
pelieHue. YUCJIOBOM MPSAMOI, 3aNIMCHIBATH PEIICHUE C TOMOLIBI0 CUMBOJIOB.
KBagparHsle HepaBeHCTBa Pemats kBapaTHbIE HEPABEHCTBA, UCIOJB3YsI rpaduyecKue
U UX PEILICHUE. IIPEJICTaBIICHHUS.
I'paduueckas OcBauBaTh U NIPUMEHSTh HEPABEHCTBA MPU PELICHUH Pa3IMUHbIX
MHTepIpeTaus 3aJa4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX
HEPaBEHCTB U CUCTEM
HEPABEHCTB C JBYMs
nepeMeHHbIMU
@yHKIMN 16 KBagparuunas Pacno3snaBaTh Bubl H3y4aeMbIX GYHKINN; HIJIIOCTPUPOBATH

¢byHKIMS, ee rpapuk

u cBoiictBa. [lapaboina,
KOOP/IWHATHI BEPIITUHBI
napaboJibl, OCh

CXeMaTH4YeCKH, 00bACHATH PACIIOJIOKEHNE HA KOOPAUHATHON
IJIOCKOCTH I'paMKOB

k
dyskmuit Buga: y = kx,y = kx + b,y =,y = X,

X
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CHMMETpHH napaloJIbl.
I'paduxu Gynkmii:

y = kx,

y = kx + b,

y=

I
>
“w
I

< <<

1
=

y = X3,y =vx, y = |x| B3aBucuMOCTH OT 3HaueHHiT KOO)PHUIUEHTOB;
OMKCHIBATh UX CBOMCTBA.

Pacno3HaBaTth KBapaTuyHyI0 QyHKIUIO 110 (hopMyIIe.

IIpuBoANTH NpPUMePHI KBAIPATUIHBIX 3aBUCIMOCTEN U3

peasibHO KU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 06001aTh 0COOEHHOCTH rpadrika KBapaTUIHON
byskmumy = ax? + bx + c.

CTpouTh M N300paxKaTh CXeMATHYECKH TPAaPUKH KBAIPATUIHBIX
byHKUMH, 3aJaHHBIX (hopMyamMu BUIa

y = axt,y=ax + qy=ax + p?y=ax’ + bx + c.
AHAJIM3MPOBATH U IPUMEHSATH CBOMCTBA U3YUEHHBIX QyHKUUN AJIs
UX MOCTPOCHHUS, B TOM YHUCJIE C TIOMOIIBIO IIU(PPOBBIX PECypCOB

U ClIOBBIE TTOCIIEN0BATEILHOCTH

15

[TonsTne yncnoBoun
IIOCJIEI0BATEIBHOCTH.
3amanue
IOCJIEI0BATEIBHOCTH
peKyppeHTHOU dopMyIoi
u popmyoi N-ro

YJIeHa.

Apudmerndeckas u
reoMeTpuyeckas
IIPOTPECCUMU.

@opMynsl  N-rO  WiIeHa
apudmeTnyeckoit

OcBauBaTh U NPUMEHSITh UH/IEKCHbIE 0003HAYCHMS, CTPOUTH
peueBble BICKa3bIBAHUS C HCIIOJIb30BaHUEM TEPMHHOJIOTUH,
CBSI3aHHOM C MOHATHEM TOCIIEI0BATEIILHOCTH.

AHanu3npoBaTh GopMyITy N-TO WieHa MOCIeA0BaTEIbHOCTH WIN
PEKYPPEHTHYIO hopMyITy

¥ BBIYUCJISATH WICHBI TOCIEI0OBATEIbHOCTEH, 3aJaHHBIX THMHU
bopmynamu.

YceraHaBIMBaTh 3aKOHOMEPHOCTD B TOCTPOSHUH
MIOCJIEIOBATEIbHOCTH, €CIIN BBINTHUCAHBI TEPBHIE HECKOIBKO €
YJICHOB.

Pacno3naBaTth apuMETHIECKYIO U TEOMETPHUYECKYFO IMPOTPECCHH TIPU
pasHbIX criocobax 3aJaHus.

30




Y F€OMETPUUYECKOMN
MIPOTPECCUi, CyMMBI
MEePBBIX N YJICHOB.
N306paxkeHune 4ieHoB
apudmeTnyeckoi

Y F€OMETPUUYECKOMN
MIPOTpECCUi TOYKaMU Ha
KOOPJIMHATHOMN
IJIOCKOCTH.
JIuneinbIi

Y OKCITOHEHIIMATbHbBIN
pocr.

CioxHbIE IPOLEHTHI

Pemarts 3a7auu ¢ ucnonb3oBaHUEM GopMyJT N-TO dYiieHa
apu(dmeTryecKoil ¥ reOMEeTPUYECKOM TPOrpeccuii, CyMMBbI NEPBBIX N
YJICHOB.

H300paxkarh YieHbl I0CIEA0BATEIIBHOCTA TOUKAMH HA
KOOPJIMHATHOM MJIOCKOCTH.

PaccmaTpuBarh, npuMepbl NpPoOUECCOB W fIBJIEHMM U3
peaIbHOM  JKM3HM, WUIIOCTPUPYIOUIME HW3MEHEHHE B
apu(dmMeTnyecKoil mporpeccuu, B reOMETpUYECKON

MIPOrPECCUU; U300paxaTh COOTBETCTBYIOLINE 3aBUCUMOCTH IpadUUeCKU.
Pemate 3a1aum, CBA3aHHBIE C YUCIOBBIMHU I1OCIEA0BATEIIBHOCTAMH, B
TOM YHCJIE 3a]1a41 U3 PEATBbHOM KU3HH C UCTIOIIb30BaHUEM ITU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TA0JIUI, IPaUIECKOTO KAIbKYJIISATOPA U
T.11.). PemaTp 3a1auu Ha CJI0KHBIE [TPOLIEHTHI, B TOM YHCJIE 334 U3
peasibHOM MPAKTUKHU (C UCITIOIb30BAaHUEM KaJIbKYJIATOPA).
3HAKOMMTBCS € HCTOPHeEll pa3BUTHS MaTEMATUKU

[ToBTOpenue, 06001IeHNE,
cUCTeEMaTH3allus 3HaHUH

18

Ywnca v BEIYUCICHUS
(3amucek, cpaBHEHHE,
IerCTBHS

C JCUCTBUTECIBLHBIMU
YHCcJIaMH, YUCIIOBAs
npsiMast; MPOLEHTHI,
OTHOIIICHUS,
MPONOPLINH;

OnepupoBaTh NOHATHAMHU: MHOKECTBO, IIOJIMHOXKECTBO, OIlEpaliuy
HaJ MHOXKECTBaMH; MCMOJb30BaTh Ipa)uyecKoe MpeiCTaBIeHHEe
MHOXECTB JJIsI OITMCAHUSI pEAIbHBIX MTPOLIECCOB U SBJIECHUM, U
pEeIIeHnH 3aa4 U3 IPYTuX y4eOHbIX MPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO U OCHOBHbIE 1eiCTBHS,
CBSI3aHHbIE C YHCIAMM. HATYPaAIbHOE YHUCIIO, IIPOCTOE U COCTABHOE
4yucia, 1eIMMOCTh HaTypaibHbIX
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OKpYTJICHHE,
MpUOIUKEHHE, OLICHKA;
pElIeHNEe TEKCTOBBIX
3a/1a4 apuPMeTHICCKUM
CII0CO0OM)

qucel, IPU3HAKH JAEIUMOCTH, LIEJI0€ YUCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAsI U A€CATHUYHAs IpOOU, CTaHAPTHBIN BUJI YUCIIa,
apu(METHYECKUI KBaIpaTHBIH KOPEHb.

BbInoHATL NelicTBHSA, CPABHUBATDH U YIIOPSAA0YHBATh YHCIIa,
IIPEJICTABIISTh YUCJIA HA KOOPAUHATHOM NMPSAMOM, OKPYIJIATD YHCIIA;
BBINOJIHATH NPUKHUAKY H OLEHKY Pe3yJIbTaTa BEIYACICHUMN.
Pemats TekcToBBIE 321a4U apupMETHIECKUM criocoOoM. Pemath
NPaKTHYeCKHUe 3a1a4H, COACpIKaIUe IPOLIEHTHI, JOJIH, YaCTH,
BBIPAXKAIOLIME 3aBUCUMOCTHU: CKOPOCTb —BpEMsI — PAaCcCTOSTHUE, LIeHA
— KOJIMYECTBO — CTOMMOCTb, 00BbEM pabOThl — BpeMs —
IIPOU3BOUTENIBHOCTD TPY/a.

Pa30uparh peasibHbIE KU3HEHHBIE CUTYaLUH,

(opmyMpoBaTh UX HA S3BIKE MATEMATHKH,

HAXOAMTh PELICHNUE, IPUMEHS MaTEMAaTUYECKUH arapar,
HHTEPIPETHPOBATDL PE3YyJIbTaT

Anrebpanueckue
BBIPKSHHUS
(mpeoOpazoBanue
anre0pandecKux
BBIPKEHHH, TOMYCTHMBIE
3HAYEeHHUs)

OnepupoBaTh NOHATHAMM: CTETIEHD C LIENBIM II0KA3aTEIIEM,
apu(MeTHYECKUI KBaipaTHbII KOPEeHb, MHOTOWIEH, areOpanyeckast
IpoOb, TOXKJIECTBO.

BbINoJHATH 0CHOBHBIE 1eiiCTBUSA: BBIIOIHITH PacyeThl MO
dbopmynam, mpeoOpa3oBLIBATH IIEJbIe, IPOOHO-PALIUOHATbHbIE
BBIPQ)KEHUS U BBIPAXKEHUS C KOPHAMH, PEaIn30BbIBATh Pa3I0KeHUE
MHOTOYJIEHa HA MHOKUTENH, B TOM YHCJIE C UCIIOJIb30BaHHEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH;
HaXO/UTh

32




JIOITYCTUMbIE 3HAUCHHUS TIEPEMEHHBIX /I APOOHO-pAllMOHATBHBIX
BBIPAXKEHUM, KOPHEH.

MopaenupoBath ¢ momoliso GopMyll peaibHble MPOLECCH U
SIBJICHUS

OyHKIMHU (TOCTPOEHHE,
CBOWCTBA U3Y4YEHHBIX
¢byHKIMii; rpadudeckoe
peuieHne YpaBHEHHUI U UX
CUCTEM)

OnepupoBaTh NOHATUSIMH . QyHKIUSA, rpaduK QYHKIIUH, HYJIH
GyHKIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, TPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIECE

Y HaMMEHbIIIee 3HaUeHUsI PYHKIINU.

AHaJIM3MPOBATH, CPABHUBATD, 00CYKAATh CBOMCTBA (DYHKIIMIA,
CTPOUTH UX TpapUKU.

OnepupoBaTh NOHATUSIMU: TIPSIMasi IPOTIOPLIMOHAILHOCTH, 0OpaTHAs
MPOIMOPLUOHAILHOCTD, TUHEWHAs (YyHKIUS, KBapaTUIHas PYHKIIHS,
napabouia, runepooua.

Hcnonb3oBats rpadukm aiis onpeeneHus CBOMCTB, IPOLECCOB U
3aBUCUMOCTEH, JAJIs pelIeH s 3a/1a4 U3 IpYruX yueOHbIX PEAMETOB U
pEeaIbHOM JKNU3HU; MOACTHPOBATH

C IOMOIIIBIO TPa(pHKOB peasIbHbIE MPOLIECCHI U SBIECHUSL.

Beipaxkats ¢popMys1aMu 3aBUCUMOCTH MEXy BETUYMHAMHA

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NporpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucnna u BeIUKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
. 1
2 Koopaunarst u rpaguki. Pynicuun 24 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 AJITCOPAHHECKHE BHIPAXKCHIA 27 1 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 2 1
¥ PpaBHEHILA 1 HEpaBeHCTBa 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 1
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 .Ks 1 1
ucia v BeuucieHus. KBajpaTapie KOpHU 5 httos://m.edsoo.ru/7fA17af8
5 AnreOpanyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 3 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
YpaBHEHHUsI U HEPABEHCTBA.
4 KBanparusie ypaBHeHUs 15 1 bubnnorexa [JOK
https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuoteka [JOK
CucreMbl ypaBHEHUH. https://m.edsoo.ru/7f417af8
6 VYpaBHEHUs 1 HEPABEHCTBA. 12 bubnmnorexa [JOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 ) . . 5
YHKUHH. OCHOBHBIC NOHSTHS https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) 4 1
8 YHIUHH. HHCIOBbIE (YHKLHH 8 https://m.edsoo.ru/7f417af8
9 Uucna u Beruuciaenus .CTeneHs ¢ 1ebiM 7 bubmuorexa [JOK
ITOKa3aTeNEM. https://m.edsoo.ru/7f417af8
10 [ToBTOpeHME U 06001IEHUE 8 2 bubmnorexa [IOK

https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
yucia https://m.edso00.ru/7f419d08
bubnunoreka LIOK
2 Dymkium 16 L https://m.edso0.ru/7f419d08
v .Y
a p https://m.edso0.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBbI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
5 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa. 16 1 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
6 4 15 1
HETOBBIC HOCICAOBATEIbHOCTH https://m.eds0o.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 18 1 bubmmnoreka HOK
3HaAHUHI https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Kontpoabnble IIpakTuueckue A bp
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [ToHsiTHE palMOHAILHOTO YKCIIA 1 https://m.edsoo.ru/f9344fe4
A €TUYECKHE JeHC C
2 pumeTiiecKue AeicTBIA 1 https://m.edsoo.ru/67d29ebc
parMoHaIbHBIMH YU CIAMHU
A €TUYECKHE JeHC C
3 pumeTiiecKue AeicTBuA 1 https://m.edsoo.ru/12a61fc6
palroOHATBLHBIMH YHUCITIAMU
ApudMeTuueckue IeiCTBUS C
4 pud A 1 https://m.edsoo.ru/d1ed825c
parMoHaIbHBIMH YHCIAMHU
Apudmernueckue aeiiCTBUS C
5 pud A 1 https://m.edsoo.ru/64d7baab
palMoOHANIbHBIMU YU CIaAMHU
Apudmernueckue a1eiCTBUS C
6 pud s 1 https://m.edso0.ru/7e666ef9
palroHaIBLHBIMH YUCTIAMU
CpaBHeHHe, YIIOPSTOUYNBaHNE
7 P yHopAn 1 https://m.edsoo.ru/ff5e7a8e
palMOHAIBHBIX YHCEI
Pemrenyie ocHOBHBIX 3a7a4 Ha
8 JpoOu,IPOLIEHTHI U3 peabHOM 1 https://m.edsoo.ru/37114db1
MPAKTUKU
Pemenyie ocCHOBHBIX 3a7a4 Ha
9 JPOOU, POIICHTHI U3 peaTbHON 1 https://m.edsoo.ru/chal49bb
MIPaKTUKHU
Pemenne ocHOBHBIX 3a/1a4 Ha
10 A 1 https://m.edsoo.ru/5481ee5f

JpOOU,ITPOLICHTHI U3 PEATHHOU
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NPAaKTUKH

Penrenre oCHOBHBIX 3aJa4 Ha

11 JPOOU,IPOIICHTHI U3 peaTbHON https://m.edsoo.ru/e6la7dea
MPAKTUKA
IT

12 PUSHAITL ISITHMOCTH, Pasiioerit https://m.edsoo.ru/bbd9fce4
Ha MHOXKUTEIIM HATyPaAJIbHBIX YUCEI
IT

13 PUSHAIH JCIMMOUTH, PR3TIONCHIT https://m.edsoo.ru/leee9d8f
HAa MHOKUTEIIM HATypPaJIbHBIX YUCEI
P T

14 CAILHRIC SABMEHMOUTH. T \paMas https://m.edso0.ru/9c63e356
oOpaTHas MpONOPIHUOHATBHOCTH
P T

15 CATRERIC SABHOHMOUTH. T pHMast 1 https://m.edso00.ru/d4bd3736
oOparHasi MPONOPIUOHATBHOCTH
P T

16 CAIRHRIC SABMCHMOUTH. T \paMas https://m.edsoo.ru/e45b6b9%
oOpaTHas MpONOPIUOHATBHOCTH
P T

17 CAIRHRIC SABMCHMOUTH. T \pAMas https://m.edsoo.ru/b23c8519
oOpaTHas MPONOPIMOHATBHOCTH

18 bykBeHHbIE BBIpa)KEHHUS. https://m.edsoo.ru/d8c56f58

19 DopmyITel https://m.edsoo.ru/fc66dc66

20 DopmyJiel https://m.eds00.ru/5527c756
I1 .

21 epemetiiibie. JlonycTiMbIe https://m.edsoo.ru/67f1ffh3
SHAYCHHUA IIEPEMCHHBIX
[TpeoOpazoBanre OYKBEHHBIX

22 BBIPOKEHHM, PACKPBITHE CKOOOK U https://m.edsoo.ru/ae9c6a83
IMPUBCACHUC HO}IO6HI)IX cJlIaracMbIX
[IpeoOpazoBanue OYKBEHHBIX

23 BBIpa)KEHUI, paCKpBITHE CKOOOK U https://m.edsoo.ru/43c5631b
MpHBeIeHNE TTOJOOHBIX ClIaraeMbIX

24 [TpeoOpazoBaHre OYKBEHHBIX https://m.edsoo.ru/774b4b2a
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BBIPKEHUH, paCKpBITHE CKOOOK U
IPUBEJCHNE TIOJJOOHBIX ClIaraeMbIX

KonTposbHasi paGora nmo teme

25 https://m.edsoo.ru/c898bd91
"PanuoHaJbHbIe Yucaa'

26 Koopaunara Touky Ha IPsIMOiA https://m.edsoo.ru/93aac6ce

27 UucnoBble IPOMEXYTKH https://m.edsoo.ru/187ac8f4

28 YuciioBbie TPOMEKYTKH https://m.edso00.ru/9c791daf
P

29 accrosime Mue Ay HBBI ML TORIaMH https://m.edsoo.ru/acce84d2
KOOPJMHATHOHN MPSMOI
P

30 acerosmie Mue e HBY M TOTIaMH https://m.edsoo.ru/dbeb8f54
KOOPJMHATHOH MPSMOI
IT

31 DAMOYPOINBHAST CHCTCMA KOOpIHHAT https://m.edsoo.ru/16d6cc63
HAa TUIOCKOCTH
IT

32 PAMOYTOIIBHA CHETEMA KoOpAtiat https://m.edsoo.ru/9138843a
Ha TUIOCKOCTH
IT

33 PUMEPBI IPABHKOB, 3AAHHEIX https://m.edsoo.ru/365491cd
bopmynamu
IT

34 PHMEPbI IPAHKOB, 32 1AHHbIX https://m.edsoo.ru/6¢c2c38ad
bopmynamu

35 [Ipumeps! rpagukoB, 3aJaHHBIX bubmmnoreka HOK
dbopmynamu https://m.edsoo.ru/7f42154e

36 [Tpumeps! rpauKoB, 3a1laHHBIX bubmuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f4218be
U

37 Terme rpa(bl:lKOB PCAJIbHbIX https://m.edsoo.ru/82f3b41d
3aBUCHUMOCTEN
U

38 TCHHE IPAHUKOB PEATbHBIX https://m.eds00.ru/31f8695b

3aBUCUMOCTEN
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39 [onsarue QyHKIUH. 1 https://m.edsoo.ru/b8efe5b6
40 I'paduk dynkmm 1 https://m.edsoo.ru/9ee9e5af
41 CgoiicTBa (yHKIHIA 1 https://m.edsoo.ru/46584acf
42 CgoiicTBa (yHKIHIA 1 https://m.edsoo.ru/d1f97af4
43 Jlunetinas QyHKIUsA 1 https://m.edsoo.ru/d9e7deb5
44 Jluneitnas pyHkuus 1 https://m.edsoo.ru/6e7de53c
n N
45 OCTPOCHHE rpaduica AHHCHHOI 1 https://m.edsoo.ru/1e63f25¢
byHKIIUN
n N
46 OCTPOCHHE IpaQuKa AHHCHHOI 1 https://m.edsoo.ru/1e33ad77
byHKIIUN
47 I'paduk dynkuuum y =[x| https://m.edsoo.ru/cc74alc5
48 I'paduk ysxnum y =[x| https://m.edsoo.ru/7ab3d68f
KonTposbHnas pabora no teme
49 "KoopauHaTsl U rpauku. 1 https://m.edsoo.ru/b75487fd
DOyHkuun"
C
50 TCIICHD © HATYPAIRHRM 1 https://m.edsoo.ru/3c39faa7
MoKazareiaeM
C
51 TCIEHD € HATYPAILHBM 1 https://m.edsoo.ru/a65bf4e2
MoKazareieM
Croii
52 BOHCTEA CTCLICHH © HATYPATLHAIM 1 https://m.edsoo.ru/8e555ba6
nokazaresem
Croii
53 BOHCTEA CTCIICHA © HATYPAIBHRIM 1 https://m.edso00.ru/c24c5497
MoKa3aTeyieM
Croii
54 BOHCTEA CTCLICHN © HATYPATLHEIM 1 https://m.edso00.ru/f865b539
MoKa3aTeyieM
55 OmHOTICHEL OZHOICH CTAHABPTHOrO 1 https://m.edsoo.ru/4f1a8771

BUJA.
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OmuouneHsl. OMHOWICH CTAHIAPTHOTO

56 https://m.edsoo.ru/39854e31
BHA.

57 MHorou4JsieHsl. https://m.edsoo.ru/db6e1f8b

58 MHOT0YJIEHEL. https://m.eds00.ru/974443d6

59 CHOXCHHE, BEIMHTAHHC, YMHOXCHHC https://m.edsoo.ru/a812ec46
MHOI'OYJICHOB
C

60 JIOKCHHC, BRITUTAHNC, yMHOKCHHC https://m.edsoo.ru/bac6ddld
MHOI'OYJICHOB

61 CnoxeHue, BRBIUUTAaHUE, YMHOKECHHE https://m.eds00.ru/4b1ff196
MHOI'O4YJICHOB
C

62 JIOCHHUE, BEIHUTANNEC, YMHOMKCHHC https://m.eds00.ru/656728ca
MHOI'OYJICHOB.
C

63 JIOPKCHHC, BRIUTAHHIC, yMHOKCHUC https://m.edsoo.ru/569c¢49dd
MHOI'O4YJICHOB.
® .

64 OPMYJIbI COKPAIICHHOTO https://m.edsoo.ru/424d81ce
y'MHO)KeHI/ISI
® N

65 OPMYJIBT COKPALICHHOTO https://m.edsoo.ru/a6ce5656
YMHO)KGHI/ISI
@ .

66 OPMYJIbT COKPALICHHOTO https://m.edsoo.ru/1567fech
y'MHO)KeHI/ISI
® N

67 OPMYJIIBI COKPAIIICHHOTO https://m.edsoo.ru/283cclel
y'MHO)KeHI/ISI
® N

68 OPMYJIIBI COKPAIIICHHOTO https://m.edsoo.ru/fdccfe2e
yMHO)KeHI/IS[
@ .

69 OPMYJIbT COKPALICHHOTO https://m.edsoo.ru/611cal56
YMHO)KGHI/ISI
® .

70 OPMYIIBI COKPAIICHHOTO https://m.edsoo.ru/9a355ff9

YMHOXKCHUA

42


https://m.edsoo.ru/39854e31
https://m.edsoo.ru/db6e1f8b
https://m.edsoo.ru/974443d6
https://m.edsoo.ru/a812ec46
https://m.edsoo.ru/bac6dd1d
https://m.edsoo.ru/4b1ff196
https://m.edsoo.ru/656728ca
https://m.edsoo.ru/569c49dd
https://m.edsoo.ru/424d81ce
https://m.edsoo.ru/a6ce5656
https://m.edsoo.ru/1567fecb
https://m.edsoo.ru/283cc1e1
https://m.edsoo.ru/fdccfe2e
https://m.edsoo.ru/611ca156
https://m.edsoo.ru/9a355ff9

PasnoxxeHne MHOrO4WIEHOB Ha

71 https://m.edsoo.ru/f124ac9a
MHO>KUTEIH
P
72 AIOICHIE MHOTOTICHOB Ha https://m.edso00.ru/57b39728
MHOXUTECIIN
PasnosxeHrne MHOTOUYIEHOB Ha
73 https://m.edsoo.ru/a23733d2
MHO>KUTEIH
PaznoxeHre MHOrOWIEHOB Ha
74 HOMEHIE MIOTOUICHOB 1 https://m.edsoo.ru/e8211e28
MHO>KUTEIH
PaznoxeHre MHOrOWIEHOB Ha
75 HIOPREHHE MHOTORICHOB H https://m.edso0.ru/abf7afd9
MHOXUTCIIN
KonTposabsHasi pabora no reme
76 P P https://m.edsoo.ru/5cc9ccsh
"AJredpandeckue BbIpakeHus "
VYpaBHeHue, IpaBuia
77 peoOpa3oBaHus ypaBHEHNUS, https://m.edsoo.ru/22a3ch6a
PaBHOCUIILHOCTb YpaBHEHUI
JIuHeitHoOe ypaBHEHHE C OJJHOU
78 MIEPEMEHHOM, pEICHUE JIMHEMHBIX https://m.edsoo.ru/3b66d7e3
YpaBHEHUU
JInHeliHOE ypaBHEHHE C OQHOU
79 MEPEMEHHOM, PEIICHUE JTUHEUHBIX https://m.edsoo.ru/fab8clbd
YpaBHEHUU
JIuneliHOEe ypaBHEHHE C OAHOU
80 NIEPEMEHHOM, PEIIEHNE JINHENHBIX https://m.edsoo.ru/d9cf79cl
YpPaBHEHUNU
Pemenue 3aga4 ¢ moMoubpo
81 Hent . AT € TIOMOTIR https://m.edso0.ru/842h2d45
ypaBHEHUU
Pemenue 3aga4 ¢ moMoIbo
82 THCHHE Sa7aT € TOMOTID https://m.edsoo.ru/f8f647a4

ypaBHEHUU
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Pemenue 3a1a4 ¢ mOMOIIBIO

83 N 1 https://m.edsoo.ru/cfadb472
YpaBHCHHIA
P
84 ctierme %aﬂaq ¢ HOMOIHBIO 1 https://m.edsoo.ru/ba2f4ff4
YpaBHEHUU
e
85 HHCHHOE YPABHEHHUE € JIBYMA 1 https://m.edsoo.ru/cc5ad997
MIEPEMEHHBIMH H ero rpaduk
Tusei
86 HHCHHOT YPaBHEHHE € ABYMA 1 https://m.edsoo.ru/f84482b5
MIEPEMEHHBIMH H ero rpaduk
C . o
87 HCTEMA ABYX JIHHCHHEIX YPaBHEHHH ¢ 1 https://m.edsoo0.ru/2c3527¢l
IlByMi[ HepCMeHHI)IMI/I
C . N
88 HCTEMA ZIBYX JIHCHHBIX YpABHCHIH € 1 https://m.eds00.ru/111696e6
JBYMSI IEPEMCHHBIMH
C . o
89 HCTEMA ABYX JIHHCHHEIX YPaBHEHHH € 1 https://m.edsoo.ru/da7259c2
IlByMi[ HepCMeHHI)IMI/I
C . o
90 HCTEMa JIBYX JIUHCHHRIX YPaBHEHHI © 1 https://m.edso0.ru/19c752fc
JIBYMfl HepeMeHHI)IMI/I
91 Pemenue cucrem ypaBHEHUI 1 https://m.eds00.ru/68799ddc
92 Pemenune cucrem ypaBHEHHIA 1 https://m.eds00.ru/212d18e7
93 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/e2bcf23e
94 Pemenue cucrem ypaBHEHUM 1 https://m.edsoo.ru/f4dfafbc
Ko o ast padoTa mo remMe
95 " TP MJH’H o paboTa It "T M 1 https://m.eds00.ru/613c655d
JIuneiiHble ypaBHeHHUS
" oora /
96 TOFOBMVKOHTPOHLHM pabota 1 https://m.edsoo.ru/755babd3
Bcepoccuiickast mpoBepouHas paboTa
[ToBTOpEHNME OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kjacca, 00001eHne 1 https://m.edsoo.ru/3a654b9d

3HAHUH
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98

[ToBTOpEHNE OCHOBHBIX IMOHSATUI U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAaHUH

https://m.edsoo.ru/d7ff245a

99

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUM

https://m.edsoo.ru/d12b3b9d

100

101

102

IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUN

[ToBTOpEHME OCHOBHBIX MIOHATHH U
METOJIOB Kypca 7 Kiacca, 06001ieHne
3HAHUU

[ToBTOpEHME OCHOBHBIX MIOHATHH U
METOJIOB Kypca 7 Kiacca, 06001ieHne
3HAHUU

https://m.edsoo.ru/81ca2fdl

https://m.edsoo.ru/53c2e81f

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102
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https://m.edsoo.ru/d7ff245a
https://m.edsoo.ru/d12b3b9d
https://m.edsoo.ru/81ca2fd1
https://m.edsoo.ru/53c2e81f
https://m.edsoo.ru/9fcdbdc9

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabusbie IlpakTnueckue
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 KBaaparHplii KOpeHb U3 YUCIIA 1 https://m.edsoo.ru/7f566b24
I1 S

2 OITHE OB MpPAIOHATHHOM 1 https://m.edsoo.ru/72ac855b
YHCIe

§)

3 JlecsTi HbIC MPHOMIDKEHHS 1 https://m.edsoo.ru/da8989ce

HPpaLOHAIIBHBIX YUCET
§)

4 JlecATHIHbIC IPHOMHKCHHS 1 https://m.edsoo.ru/fc4af857
HMPPAMOHATILHBIX YHCET

5 JleicTBUTENbHBIE YUCTIA 1 https://m.edsoo.ru/alddbeae
CpaBHeHME 1€HCTBUTENIBHBIX YHUCET https://m.eds00.ru/637a2172
CpaBHeHHE IEWCTBUTEIBHBIX YUCEI https://m.edsoo.ru/d537dbaf
A o o

8 PH(METHHCCKHH KBa/IpaTHbIi 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUIA X* = a 1 https://m.edsoo.ru/c22abcca
Croii

10 poucTsa apH(bMeTfI Heckix 1 https://m.edsoo.ru/78ffae69
KBaI[paTHBIX KOpHeI/I
Croit

11 BoHcTBa apH(bMeTfIquKHX 1 https://m.edsoo.ru/6af3fa69
KBaJIpaTHBIX KOpHEH
[IpeobpazoBaHme YUCTOBBIX

12 BBIPaXKEHUI, COAEPIKALUX 1 https://m.edso0.ru/39c73255
KBaJIpaTHbIE KOPHU
IIpeo0

13 PEODPA3OBAHME HHCTOBBIX 1 https://m.edsoo.ru/ac98bbb1

BBIPAXKEHMI, COAEPIKALUX
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https://m.edsoo.ru/a1ddbeae
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https://m.edsoo.ru/9d8ebe6f
https://m.edsoo.ru/c22abcca
https://m.edsoo.ru/78ffae69
https://m.edsoo.ru/6af3fa69
https://m.edsoo.ru/39c73255
https://m.edsoo.ru/ac98bbb1

KBaJ/IpaTHbIE KOPHU

[Ipeobpa3oBaHue YHCTOBBIX

14 BBIPAKCHUH, COAEPIKALLUX https://m.edsoo.ru/f87ee32a
KBaJ[paTHbIC KOPHU
KonTpo as padora no reme

15 HTPOJILHAL PabOTa TO TeM https://m.edsoo.ru/32593c7e
"KBagpaTtHbie kopHu'

16 AnreGpanueckas qpoob https://m.edsoo.ru/a59837el
JlonycTUMble 3HAUCHHSI

17 MEPEMEHHBIX, BXOSIINX B https://m.edsoo.ru/928ecd9f
anredpanvecKe BbIPaKEHUs
JlonycTUMble 3HAUCHHSI

18 MePEMEHHBIX, BXOJISAIINUX B https://m.edsoo.ru/45fec448
areOpanvyecKue BhIPaKECHUS
0 .

19 CHOBHO® CBOHvCTBO https://m.edsoo.ru/44f84bfd
anreOpandecKou 1podu

20 Coxparenue apo0Oeit https://m.edsoo.ru/13da6ff5

21 Coxkpatenue apobeit https://m.edsoo.ru/a444ce3e

22 Coxparmienue npooeit https://m.eds00.ru/345e1638
C

23 FIOCHHE, BOFITAMIE, yMHO)KeHIfe https://m.edsoo.ru/baldf7ec
U JIeJICHUE alireOpanvecKux JIpooeii
C

24 FIOYKCHTHE, BHITHTARAC, yMHO)KeHIEe https://m.edsoo.ru/bdd9be79
U JICJICHUE alireOpanvecKux JIpooeii
C

25 TIOIKCHTHE, BHITHTARAE, yMHO)KeHIEe https://m.edsoo.ru/6ec17678
U JISNICHHE anreObpandeckux apooei
C

26 FIOICHHE, BEIHTARHC, yMHO)KeHIEe https://m.edsoo.ru/5e6567eb
U JICJICHUE alreOpandeckux apooei
ITpeod i

27 PEOOPasOBAINE BHPAKCHIH, https://m.edso0.ru/c724d7e4

coJiepKaIInx anredopanvdecKue

47


https://m.edsoo.ru/f87ee32a
https://m.edsoo.ru/32593c7e
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https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
https://m.edsoo.ru/ba1df7ec
https://m.edsoo.ru/bdd9be79
https://m.edsoo.ru/6ec17678
https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/c724d7e4

apobu

[IpeobOpazoBanue BhIpaXEHUH,

28 COJIEprKalIiX anredpandecKue https://m.edsoo.ru/ec8fa983
npobu
[IpeobOpazoBanue BhIpaXEHUH,

29 coJiepKaIInX anreopanvyecKue https://m.edsoo.ru/3ccca98f
npodu
K 0

30 OHTPOJILHAL pabOTa IO TEme https://m.edsoo.ru/b92452fd
"Aaredpaundeckasi 1poon"

31 KBanpaTtHoe ypaBHEeHuE https://m.edsoo.ru/7a7818ed

32 Henonnoe kBagparHoe ypaBHEHUE https://m.edsoo.ru/33ee19b8

33 Henomxoe kBagpaTHOE ypaBHEHUE https://m.edsoo.ru/3d585c35
o .

34 OPMYTIa KOPHEH KBAIPATHOTO https://m.edsoo.ru/b7286a26
ypaBHCHHUSI
q) .

35 OPMYJIa ROPHEH KBAZPATHOTO https://m.edsoo.ru/b7c5738b
ypaBHCHHSI
® .

36 OPMYJIa ROPHEH KBAZPATHOTO https://m.edsoo.ru/fa626af5
ypaBHEHUS

37 Teopema Buera https://m.edsoo.ru/67e347f8

38 Teopema Buera https://m.eds00.ru/8d61236¢c

39 KBanpatnslii TpéxuiieH https://m.edsoo.ru/82ac3492
P

40 a?nomeﬂue KBazpaTHoro https://m.edsoo.ru/51ae3adl
TPEXUWICHA HA MHOXHUTCIIN
P

41 a?nox(eﬁne KBAIpATHOTO https://m.edsoo.ru/d4adbf39
TPEXUWICHA HA MHOXUTCIIN
P .

42 CIIICHHE YDABHCHIUH, CROPIUIXCAL K https://m.edsoo.ru/edad4el6d

KBaJApaTHbBIM
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https://m.edsoo.ru/ec8fa983
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https://m.edsoo.ru/33ee19b8
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https://m.edsoo.ru/82ac3492
https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/eda4e16d

43

Pemenue ypaBHeHUH, CBOIAIIUXCA K

KBaJApaTHbIM

https://m.edsoo.ru/aabbeeca

44

45

[Ipocreiimme npoGHO-
panroHaIbHbIE YPaBHEHUS
[Ipocreitmme qpodHO-
panroHabHbIE YPaBHEHUS

https://m.edsoo.ru/ba7c2494

https://m.edso0.ru/7739d625

46

Perienue TEKCTOBBIX 33124 C
MOMOIIBIO KBAJPaTHBIX YPABHEHUI

https://m.edsoo.ru/f3c232a6

47

48

Pemenue TekcTOBBIX 3a/1a4 €
ITIOMOILBIO KBA/IPATHBIX YPABHEHUHN
KonTposbHasi padoTa no reme
"KBaapaTtHbie ypaBHeHus'

https://m.edsoo.ru/1b454bfe

https://m.edsoo.ru/5b12b5ea

49

JInHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €T0 rpauK,
IIPUMEPHI pellieHUs] YPaBHEHUI B
LEJIBIX YUCIIax

https://m.edsoo.ru/fa4fb6as

50

JInHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LEJIBIX YUCIIaxX

https://m.edsoo.ru/f9a2b61f

51

JInHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHUs YpaBHEHUN B
LEJBIX YUCIIaxX

https://m.edso00.ru/673692a2

52

53

Pemenne cucreM nByX JIMHEWHBIX
YpaBHEHUH C JBYMS IEPEMEHHBIMU

Pemenue cucrem ByX JTUHENHBIX
YpaBHEHUH C IByMsI [T€PEMEHHBIMU

https://m.edsoo.ru/aaa9bcda

https://m.edso0.ru/67772e31
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https://m.edsoo.ru/aa5beeca
https://m.edsoo.ru/ba7c2494
https://m.edsoo.ru/7739d625
https://m.edsoo.ru/f3c232a6
https://m.edsoo.ru/1b454bfe
https://m.edsoo.ru/5b12b5ea
https://m.edsoo.ru/fa4fb6a5
https://m.edsoo.ru/f9a2b61f
https://m.edsoo.ru/673692a2
https://m.edsoo.ru/aaa9bcda
https://m.edsoo.ru/67772e31

54

Pemenue cucrem ByX JUHEHHBIX
YpaBHEHUU C JBYMs IEPEMEHHBIMU

https://m.edsoo.ru/29e268ed

55

56

57

58

[Ipumepsl perieHus cucreM
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
IIEPEMEHHBIMU

[Ipumeps! pelieHus cucTemMm
HEJIMHEHHBIX YPABHEHUM C IBYMSI
MepeMEHHBIMU

I'paduueckas naTEpHIpETALIAS
ypaBHEHUS C IBYMS IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPAaBHEHUH C
JIBYMsI IEpEMEHHBIMU

I'paduueckas naTEpHIpETALIAS
ypaBHEHUS C IBYMS [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPAaBHEHUH C
JIBYMsI IEpEMEHHBIMU

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686¢8

https://m.edsoo.ru/b7blad5f

https://m.edsoo.ru/ae677ab5

59

Pemienue TEKCTOBBIX 33124 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

https://m.edsoo.ru/2b4f56e5

60

61

Pemrenne TekCcTOBBIX 3a7a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI
Pelrenne TeKCTOBBIX 3a1a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

KonTtpoabHas pabora no reme
"YpaBHeHHS U CHCTEMBbI
ypaBHeHui"'

https://m.edsoo.ru/de6ed3f1

63

64

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA

YucaoBsie HCPAaBCHCTBA U UX

https://m.edso00.ru/4ca22968

https://m.edsoo.ru/5d426¢5d
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https://m.edsoo.ru/29e268ed
https://m.edsoo.ru/cf84dc92
https://m.edsoo.ru/feb686c8
https://m.edsoo.ru/b7b1ad5f
https://m.edsoo.ru/ae677ab5
https://m.edsoo.ru/2b4f56e5
https://m.edsoo.ru/56fb3f4a
https://m.edsoo.ru/73e4de97
https://m.edsoo.ru/de6ed3f1
https://m.edsoo.ru/4ca22968
https://m.edsoo.ru/5d426c5d

CBOMCTBA

65 HepaBeHcTBO ¢ 0/1HOM TTIepeMEHHOM https://m.edsoo.ru/1c257f64
JInHeHbIE HEPAaBEHCTBA C OJHOM

66 . p A https://m.edsoo.ru/275e59c2
MEPEMEHHON U UX pelIeHHe
JInHeHbIE HEPAaBEHCTBA C OJHOM

67 . P A https://m.edso0.ru/7e32c7f9
MePEMEHHOMN U UX pelIeHHE
JIuHeiiHbIe HEPABEHCTBA C OJHOM

68 . P A https://m.edsoo.ru/2bee62fc
MEPEeMEHHON U UX pelIeHHe
Cucrembl TMHEHHBIX HEPABEHCTB C

69 . B p https://m.edsoo.ru/a4ee3336
OJTHOM MEePEeMEHHOMN U UX pelICHHE
Cucrembl TMHEHHBIX HEPABEHCTB C

70 . . P https://m.edsoo.ru/c425b3ed
OJIHOM TIEPEMEHHOM M MX PEIICHUE
CucTteMbl TMHEUHBIX HEPABEHCTB C

71 . . P https://m.edsoo.ru/ab935797
OJTHOM MEePEeMEHHOMN U UX pelICHHE
N300paxkeHune penieHus TMHSHHOTO

72 HEPABEHCTBA U UX CUCTEM Ha https://m.eds00.ru/2a95bc36
YUCIIOBOM MIPSMOU
N3o0pakeHue pemeHus TMHEHHOTO

73 HEPAaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/f7daad5b
YUCIIOBOM MPSAMOU
KonTtpoabsHnas pabora no remam

74 "HepaBenctBa. Cucrembl https://m.edso0.ru/1b31351c
ypaBHeHuii"

75 [Tonstre pynkuun https://m.edsoo.ru/9e34ec7d
OO6macTh onpeiesieHust © MHOXKXECTBO

76 . pedt https://m.edsoo.ru/e3b51845
3HaYeHUHN QYHKINH

77 CrniocoOs 3a1anust GyHKIUH https://m.edsoo.ru/f4c88c54

78 I'paduk pynkumu https://m.edsoo.ru/571a8b2c
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https://m.edsoo.ru/571a8b2c

CaoiicTBa pyHKINHU, UX

79 https://m.eds00.ru/99b83365
oToOpakeHHe Ha rpaduke
4

80 TeHHe EI HOCTpOCHHE rpauKoB https://m.edsoo.ru/aeal12984
byHKIUI
[Tpumeps! rpadukoB GyHKITUH,

81 https://m.eds00.ru/57565dd5
OTPaKAIOIINX PeaIbHbIE MPOLIECCHI
OyHKIMHU, OIUCHIBAIOIIUE TTPSIMYIO

82 1 00paTHYIO MPOMOPIIUOHAIBHBIC https://m.edsoo.ru/6a53b46e
3aBHCUMOCTH, UX IpaduKu
DyHKIMHU, ONUCHIBAKOIIUE MTPSIMYIO

83 1 00paTHYIO IPOMOPITMOHATILHBIC https://m.edsoo.ru/6a7caeab
3aBHCUMOCTH, UX IpauKu

84 I'unep6ona https://m.edsoo.ru/1b9bcdef

85 I'unepbona https://m.edsoo.ru/bc3f786e

86 I'padux pynkumm y = x> https://m.edsoo.ru/df9eb637
Oyukmn Y =X,y = X3,y =YX,y =

87 |x|; rpaduueckoe peuieHue https://m.edsoo.ru/f27b961d
YPaBHEHUH U CUCTEM YPaBHEHUI

88 CreneHs ¢ IeBIM IT0Ka3aTeaeM https://m.edsoo.ru/88a699ee
Croii

89 BOMCTEA CTCHCHI € HEHIM https://m.edsoo.ru/296c3ec9
MoKazareieM

90 (-BOHCTEA CTCMICHY € NETEIM https://m.edsoo.ru/b2e6c3fd
MoKazareieM
Croii

91 BOHCTEA CTCHCHI € HETIHIM https://m.edsoo.ru/c7cd25d2
MoKasaresieM
Croii

92 BOHCTEA CTCHCHI € HEHIM https://m.edsoo.ru/ea41995c
MoKazareieM

93 CBoliCTBa CTEIICHH C TICITBIM https://m.edsoo.ru/2bf8459
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IIOKa3aTcjiIcM

94

CrangapTHas 3aluch 4ncia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T JIEeMEHTapHbBIX YaCTHUIL J10
KOCMHUYECKHX 00BEKTOR),
JUINTEIBHOCTH IIPOLIECCOB B

OKpY KarolleM Mupe

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIacCOB,
00o01eHue 3HaHNH /
Bcepoccuiickas nposepodHas
pabora

https://m.edsoo.ru/f4e48f18

96

97

98

99

HroroBasi KoHTpoJIbHAsI padoTa /
Bcepoccuiickas nposepodHas
pabora

IToBTOpEHNE OCHOBHBIX MOHATHH M
METOJIOB KypCOB 7 U 8 KIIacCoB,
000011eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITHN U
METOIOB KypCOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATHI U

METOJIOB KypCOB 7 M 8 KJIacCOB,
000011eHE 3HAHUN

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

https://m.edsoo.ru/76f1f8e2

https://m.edsoo.ru/7cb79181

100

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJ0B KypcOB 7 U 8 KJIacCOB,
000011IeHe 3HAaHUH

https://m.edsoo.ru/592ad7a9

101

HOBTOpeHI/IC OCHOBHBIX ITIOHSATUH U

https://m.edsoo.ru/1fbadd86
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METOJI0B KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX OHATUN U
102 METO/IOB KypCOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/dc2f5d6¢
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https://m.edsoo.ru/dc2f5d6c

9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabnsie — Ipakrueckue fl[:;:eﬂl/lﬂ :)l;l[()l;l;zil;fenbnme
padoThI padoThI pecypeni

PanmonaneHbie yncna,

1 HWppalMOHAJIbHBIC YKCIIa, KOHEUHBIEC U 1 https://m.edsoo.ru/784cdd1c
OCCKOHEUYHBIC ACCATHYHBIC IPOOH
MHOeCTBO JIeHCTBUTEIBHBIX YHCEIT;

2 JEHCTBUTENBHBIC YHCIIA KaK 1 https://m.edsoo.ru/97eaef99
OeCKOHEUYHbIE AECATUYHBIE IPOoOH
B3anmHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOYKECTBOM

3 NEHCTBUTENBHBIX YHUCEN U 1 https://m.edsoo.ru/2e8d43dc
MHO>KECTBOM TOYEK KOOPAMHATHOM
psAMON
CpaBHeHHE TEUCTBUTEIBHBIX YHCEIT,

4 apudmeTnyeckue A1eUCTBUS C 1 https://m.edsoo.ru/c83fele6
JNENUCTBUTEIbHBIMU YU CIIAMU

5 TpHOMIDIEHHOE SHANCHHE BEHHHHEL, 1 https://m.edsoo.ru/b75291fe
TOYHOCTh MPUOTHKSHUS
OxkpyrieHue yucen 1 https://m.edsoo.ru/ad42bfel
OxkpyriieHne yucen https://m.edsoo.ru/4866ab2a

8 Hpuicria Pi OTCHIKA PesyTIbTATOR 1 https://m.edsoo.ru/d9c21ccd
BBIYMCIICHUI

9 Pa3Mepe1 00bEKTOB 1 ATHTELHOCTS 1 https://m.edsoo.ru/42bb579b

MPOIIECCOB B OKPY’KAIOIIEM MUPE
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KBagparuunas ¢pynkuus, e€ rpagux u

10 N https://m.edsoo.ru/8da553dd
CBOHUCTBA.
KBagpatuunas ¢pynkuus, e€ rpagux u
11 g https://m.edso0.ru/632a9a8a
CBOHUCTBA.
12 KBaf[ patunas ynxuus, ¢ rpagux n https://m.edsoo.ru/d26cfldb
CBOHUCTBA.
I1
13 apaboiia, KOOP/MHATI BEPIIHEI https://m.edsoo.ru/ffde92f6
1mapaboJIbl, OCh CHMMETPHH TTapadoJIbI
14 Tapabona, K0OpMHATEL BEpUIMHEL https://m.edso00.ru/79483d18
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl
15 [apabona, koopHaTh! BepIMHELL https://m.edsoo.ru/64b9efca
1mapadoJIbl, OCh CHMMETPHH TTapadOJIbI
I1
16 apaGora, KOOP/HATLI BEPIIHHE! https://m.edsoo.ru/8c18fe4da
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl
17 Tapabona, K0OpMHATHL BEpUIMHEL https://m.edsoo.ru/fa5b88a7
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl
18 [apabona, koopMHATH! BepUIMHEL https://m.edsoo.ru/d56625c7
napabosIbl, 0Cb CHMMETPHUH 1apadoJIbl
T n:y=k =kx +
19 padmxu dymxumid: y =kx, y = kx https://m.edsoo.ru/4252c16d
b, y=k/x, y=x3, y=vX, y=|X|
T iy =k =kx +
20 paguxu Gymeapit: y =k, y = kx https://m.edsoo.ru/c9cb88d2
b, y=k/x, y=x3, y=vX, y=|X|
7 = = +
21 Ipagpmicu pymimit: y =kx, y = kx https://m.edsoo.ru/b4afab15
b, y=k/X, y=x3, y=vX, y=|X|
T H:y=k =kx +
22 paguin dymxumid: y =kx, y = kx https://m.edsoo.ru/3cf8d84b
b, y=k/x, y=x3, y=vX, y=|X|
T n:y=k =kx +
23 paguxu Gymei: y =k, y = kx https://m.edsoo.ru/d7f52af8

b, y=k/x, y=x3, y=vX, y=|X|
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I'padpuxu Qynkumit: y =kx, y =kx +

b, y=Kk/x, y=x3, y=vx, y=|X| 1 https://m.edso00.ru/df9d8f39
K 0
":I))I;Til:c(;f:;?ﬂ PRSI ID TR 1 1 https://m.edsoo.ru/5d32aal6
JI 7 .P

HHGHHoe“ypaBHeHHe emeHHev 1 https://m.edsoo.ru/2bba28d6
ypaBHeHI/II/I, CBOIAIINXCS K IMHCUHBIM
_nettioc ypasneine. Pelucine 1 https://m.edsoo.ru/c84b7ec2

YpPaBHEHUU, CBOJSIIMXCS K JIUHEHHBIM

KBagparnoe ypaBHeHue. Pemenue

28 YPaBHEHHA, CBOSIIUXCS K https://m.edsoo.ru/85dch849
KBaJ[paTHBIM
KBanpatHoe ypaBHenue. Pemenue
29 ypaBHEHUH, CBOJSAIINXCS K https://m.edsoo.ru/497eclfe
KBaJ[paTHBIM
30 bukBaapaTHbie ypaBHEHUs https://m.edsoo.ru/73a6debd
31 bukBagpaTHbie ypaBHEHHUS https://m.eds00.ru/3962972a
IIpuMepsl penieHus ypaBHEHUN
32 TpeThel U YeTBEPTOMN CTENEHen https://m.edsoo.ru/7ee93blc
pas3oKeHUEeM Ha MHOXKHUTENN
[IpuMmeps! perieHns ypaBHEHUI
33 TPETbEU U YETBEPTOU CTENEHEN https://m.eds00.ru/253a6d78
pas3noKeHuEeM Ha MHOXKHUTENN
34 PGHIGHI/IGVJIPOGHO-I) AHHOHATIBHDIX https://m.edsoo.ru/74aacd41
ypaBHEHHH
35 Pemenne f[p 00HO-paLNOHATLHAIX https://m.edsoo.ru/c4d16a8f
ypaBHEHU
36 PEIICHHE TSRCTOREIX 3471371 https://m.edsoo.ru/b939ee99

aHFC6paI/I‘{eCKI/IM METOAOM
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Pemienue TEKCTOBBIX 3a/1a4

37 https://m.edsoo.ru/4fd75fe7
anredpandecKuM METOI0M
Permrenuie TeKCTOBBIX 3a4a4
38 A https://m.edso0.ru/43de68c6
anredpanvyeckuM METo10M
KonTpoJuanHas padora o reme
39 " P P . . https://m.eds00.ru/369843b4
YpaBHeHMsI C OTHOM NepeMeHHOM
VYpaBHeHUE ¢ ABYMS IIEPEMCHHBIMU U
40 p By p https://m.edsoo.ru/55eaa389
ero rpaduxk
VpaBHEHME C IBYMS IIEPEMEHHLIMHU U
41 p AIBYMSL TIEp https://m.eds00.ru/699fbbds
ero rpauk
CucreMa IBYX JUHEUHBIX YPaBHECHUH
42 ABY yp https://m.edsoo.ru/ea2687d2
C ABYMsI IEPEMEHHBIMU U €€ PEIICHUE
CucreMa IBYX JIMHEHHBIX YPaBHEHUN
43 By yp https://m.edsoo.ru/6aal7218
C IByMsI IEPEMEHHBIMH U €€ PEIICHUE
CucreMa IBYX JIMHEHHBIX YPaBHEHUN
44 By yp https://m.edsoo.ru/218d6f2e
C IBYMsI IEPEMEHHBIMH U €€ PEIICHUE
Pemrenue cucreM 1ByX ypaBHEHHH,
45 OJIHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe https://m.edsoo.ru/db291ecl
— BTOpOH CTEIICHU
Pemrenue cucreM nByX ypaBHEHHH,
46 OJIHO U3 KOTOPBIX JMHENHOE, a Ipyroe https://m.edsoo.ru/6e4fab45
— BTOpOH CTEIICHU
Pemrenue cucreM nByX ypaBHEHHH,
47 OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyToe https://m.edsoo.ru/e665cdbl
— BTOpOM CTENIEHU
Pemienue cucreM nByX ypaBHEHHH,
48 OJIHO M3 KOTOPBIX JINHEHNHOE, a IPyroe https://m.edsoo.ru/19da69fd

— BTOpOM CTENIEHU
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I'paduueckas MHTEpIIpETAIIS

49 CHUCTEMBbI YPaBHEHUM C JBYMS https://m.edsoo.ru/98c2b3bf
MepeMEHHBIMHU
Pemienue TeEKCTOBBIX 3a/1a4

50 A https://m.edsoo.ru/3f4a76ea
anredpanvdeckuM crmocooom
Pemtenue TekCTOBBIX 3a1a4

51 A https://m.edsoo.ru/d4528c7a
anredpanvecKuM crocooom
Pemrenue te

52 HHICHHE TCKCTOBBIX 3a1at https://m.edsoo.ru/5b94c64a
anre0panvecKuM crocooom
KounrpoJuanHas padoTa mo reme

53 P P . https://m.edso0.ru/b99f5667
"CucreMbl ypaBHeHH "
YucioBble HEPABEHCTBA U UX

o4 . P https://m.edsoo.ru/e5173a2b
CBOMCTBA
YuciioBble HEPABEHCTBA U UX

55 _ P https://m.edso0.ru/743339c6
CBOMCTBA
JInnelHble HEPABEHCTBA C OHOU

56 N p a https://m.edsoo.ru/88ff1a6f
MePEMEHHON U X peIIeHUE
JInHeiliHbIE HEPABEHCTBA C OJHON

57 N p a https://m.edsoo.ru/15c24da8
MEPEMEHHOMN U UX pEelIeHUE
JInnelHble HEPABEHCTBA C OJHOU

58 . p g https://m.edso0.ru/8249b96¢
MEPEMEHHOMN U UX pEelIeHUE
CucreMsl TUHEHHBIX HEPABEHCTB C

59 . N p https://m.edsoo.ru/fb278e5¢
OJIHOM TIEPEMEHHOU M MX PEIICHUE
CucreMbl TMHEHHBIX HEPABEHCTB C

60 . N p https://m.edsoo.ru/ed969721
OJIHOM IEPEMEHHOM U UX PEeIlIeHHE

61 KBagparHbsle HepaBeHCTBA U UX bu6muoreka [JOK
pelienue https://m.edsoo.ru/7f43a526

62 KBanpaTHble HepaBeHCTBA U X
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pereHue

KBaI[paTHLIe HEPABCHCTBA U UX

63 https://m.eds00.ru/5926d73b
perieHue
K

64 PAADATIHE HepapeHoTna i ix https://m.edsoo.ru/cfd1d18d
pelieHue
K

65 B/IPATHDIC HEpaBeHetna i https://m.eds00.ru/6739f677
perieHue
I'padmueckas uHTEpIIpeTaLIUs

66 HEPABCHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/ealab28c
JIBYMSI TIEPEMEHHBIMU
I'padmueckas uHTEpIIpeTaLIUs

67 HEPABEHCTB M CUCTEM HEPABEHCTB C https://m.edsoo.ru/3214a133
JBYMsI IEpEMEHHBIMU
I'paduueckas mHTEpIIpETAIS

68 HEPABEHCTB M CUCTEM HEPABEHCTB C https://m.edsoo.ru/38baebe7
JIBYMsI IEpEMEHHBIMU
K 0

69 OHTPOJILHAT PADOTA T TEME https://m.edsoo.ru/d7a4d3c6
"HepaBencrBa'
n .

70 OFPTTHE HHCEIOBOM https://m.edsoo.ru/22b51f44
MOCJIeI0BATEILHOCTH
3aianue mocae10BaTeIbHOCTH

71 PEeKyppeHTHOH Gpopmyoii u https://m.edsoo.ru/dfc55a2a
dbopMyIoit N-To uneHa
A

72 PHOMCTHHCCKAS 1 FEOMETpHHeCKas https://m.edso00.ru/36889def
MIPOTPECCUU
A

73 PHMETHICCKAA 1 FCOMETPHHCCKas https://m.edsoo.ru/bf2438ea
MPOTPECCUU

74 ®opmyJsl N-ro wieHa https://m.eds00.ru/6528a67b
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apu(METHYECKON U T€OMETPUIECKOI
IIPOrpPeCCUi, CyMMBI IIEPBBIX N
YJICHOB

75

@opMyisl N-TO YIeHa
apu(METHUECKON U T€OMETPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/9a65ed6f

76

@opMyIisl N-TO YIeHa
apu(METHIECKON U TE€OMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/6d756b46

77

78

79

80

81

®opmyisl N-ro wieHa
apu(METHIECKON U TE€OMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

®opmyisl N-ro wieHa
apu(pMeTHYECKON U reOMeTPUYECKOM
MIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N3006pakeHne 4ieHoB
apuMeTHUYeCcKoil U reOMeTPHUECKON
MPOrpeCcCuil TOUKaMH Ha
KOOPJAMHATHOM TNIOCKOCTH

N300pakeHne 4IeHOB
apu(METHUECKON U TEOMETPUICCKOMN
MPOrpeccuii TOUKaMu Ha
KOOPJMHATHOM TIOCKOCTH

JInHeNHBIN U SKCIIOHEHIIUAIbHBIN
poct

https://m.edsoo.ru/ca959173

https://m.edso00.ru/9c91e859

https://m.edsoo0.ru/87354e2f

https://m.edsoo.ru/d389e56e

https://m.edso0.ru/17298a23
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CnoskHbI€ TPOLIEHTHI

https://m.edsoo.ru/b69be694

83

84

CrnoxHEBIC IIPOLCHTHBI

KonTtpoabHnas pa6ora no reme

"YucaoBhIe MOCJIAEI0BATEILHOCTH"

https://m.edsoo.ru/35eeee32

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3alKs 3HaHUH. 3aIIHCh,
CpaBHEHME, JICHCTBHS C
JeHCTBUTENBHBIMU YUCIIAMH,
YHCIIOBas MpsMas

https://m.edsoo.ru/alb3678a

86

[ToBTOpenue, 0600IICHNE 1
cucreMarusanus 3HaHu. [IponeHTsl,
OTHOIIEHHUSI, IPOIIOPLIUU

https://m.edsoo.ru/1d693aae

87

88

89

90

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui.
Oxkpyriienue, mpuoIMKeHre, OIleHKa

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 3371a4 aprU(PMETHIESCKUM
crmocobom

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 apU(PMETHIESCKUM
CII0COO0M

[ToBTOpeHue, 06001IeHNE 1
cHCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 3371a4 aprUPMETHICCKIM
CII0COO0M

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

https://m.edsoo.ru/bcb79d68

91

[ToBTOpenue, 0600mEeHNE U

https://m.edsoo.ru/9a4cbcee
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cucTeMaTu3anus 3HaHHM.
[IpeobOpazoBanue anredpanyecKux
BBIPAKEHUH, TOMYCTUMbIC 3HAYCHHUSI

92

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHHM.
[IpeobpazoBanue anredpandecKux
BBIPA)XEHUH, JI0MyCTUMbIC 3HAUCHHSI

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHUE, 0600IICHNE 1
cUucTeMaTu3alus 3HaHH.
[IpeoOpazoBanue anredpandecKux
BBIpKEHUH, T0MYCTUMbBIC 3HAUCHHSI

https://m.edso0.ru/53a34379

94

95

96

97

98

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aINsI 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BBIPKCHUH, TOMYCTUMBIC 3HAYCHHSI

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3anus 3HaHui. OyHKIn:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMI

[ToBTOpEeHuEe, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OyHKIH:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMI

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OyHKIH:
MOCTPOEHUE, CBOMCTBA H3Y4YEHHBIX
byHKIHII

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OyHKIH:

https://m.edsoo.ru/5bc8cacc

https://m.edsoo.ru/79elde7e

https://m.edsoo.ru/a89ebbce

https://m.edsoo.ru/816a61a4

https://m.edso0.ru/243189d8
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IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMI

[ToBTOpeHUE, 0600IICHNE 1
99 cucTeMaTu3anus 3HaHHM.

I'padmueckoe pemienne ypaBHEHUHN U
UX CUCTEM

https://m.edso00.ru/3838889a

[ToBTOpEeHuE, 0000IIEHNE U
100 cucTreMaTHu3alus 3HaHuH.
I'padmyeckoe pemeHne ypaBHEHUH U

nX CUCTEM

101 HroroBast koHTpoIbHAs paboTa

https://m.edsoo.ru/175a7714

https://m.edso0.ru/99ff7321

102 O06001IeHYE ¥ CUCTEMATU3 AL

3HAHUHU

https://m.edsoo.ru/ed4cd43b

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHusl
pe3yJjbTarTa
1 UYucna 1 BBIYUCIICHUS
11 BoinmonusaTe,  coyeras  yCTHbIE M NHUCBMEHHBIE  HPHUEMBI,
' apudmeTnuecKre TeUCTBUS C PAIIMOHAIBHBIMH YUCIIAMU
HaxomuTh  3HA4YCHWS  YHCIOBBIX  BBIPAKCHHHA,  MPUMECHATH
1.2 pa3HOOOpa3HbIC CIIOCOOBI U MTPUEMBI BBIYUCIICHUS 3HAUYEHUN JPOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
Ilepexomuts OT oOmHON (OPMBI 3aMHMCH 4YUCEI K  JPyrou
. (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBCHHYIO B JCCSITHYHYIO, B YaCTHOCTH, B OCCKOHCUYHYIO
JECSITUUHYIO ApOOb)
1.4 CpaBHUBaTh U YIIOPSAI0UYNBATH PALIMOHAJIBHBIE YUCIIA
15 Oxkpyriarh uyncia
BBITIONTHATE TIPUKUAKY W OIEHKY pe3yjIbTaTa BBIYHCICHHUH, OIECHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE JIEUCTBUS €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKA3aTeIIIMU
17 [IpuMeHSITh TNPU3HAKH JACITUMOCTH, Pa3JIOKCHWE Ha MHOXHTEITU
' HaTypaJlbHBIX YUCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIC  3a/layd, CBS3aHHBIE C
OTHOIIICHUEM BEJIMYMH, MIPOMTOPIIMOHATEHOCTHEO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh PE3yIbTAaThl pEIIeHUs 3a7ad C
Y4€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpandecKue BhIPaKCHHS
’1 Hcnonb30Bath  anreOpandeckyrd TEPMHHOJIOTHIO ¥ CHMBOJIHKY,
' MIPUMEHSITH €€ B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaa
’5 Haxonuth 3HaueHUsT OYKBEHHBIX BBIPAKEHUN TMpPH  3aJaHHBIX

SHAYCHHUAX MMEPECMECHHBIX




BoeimonHATe mpeoOpa3oBaHMs IEJNOTO BBIPAKEHHUS B MHOTOWICH

23 IIPUBEJCHUEM MOJOOHBIX CJIaraeMbIX, PACKphITHEM CKOOOK
BBINOMHATE YMHOXEHHE OJHOWICHA HA MHOTOYICH M MHOIOWIEHA Ha
2.4 MHOTOWJIEH, NPUMEHATh (HOpMyJbl KBajapara CyMMBI M KBajpara
pa3HOCTH
OcCy1ecTBIATh pa3IoKEHUE MHOTOYJICHOB HA MHOXKHTEIIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKU OOIIEr0 MHOMHTEJS, TPYNITUPOBKU CIaraeMbIX,
IpUMEHEHUsI (POPMYJT COKPALEHHOTO YMHOXKEHHUS
26 [IpumensaTh npeoOpa3oBaHKsl MHOTOYIEHOB JJIs PELICHUs Pa3InYHbIX
' 3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypPaJbHBIMHU ITOKa3aTEIISIMHU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHUS U HEpaBEHCTBA
Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, IPUMEHSIS
3.1 IIpaBWIa MEpPEX0Aa OT UCXOJHOTO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPaBHEHUS
3.9 [IpumensTe rpaduveckue METOAbl TMPH PEIICHHH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl map YUCe, ABISIOMUXCS PEIIEHUEM JTUHEHHOT0
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaQUK JMHEHHOTO YPaBHEHUS C
3.4 JBYMsl TI€PEMEHHBIMH; IOJIb3YSCh TI'paUKOM, MPHUBOAUTH MPHUMEPHI
pelleHns ypaBHEHUs
35 Pematp cucteMsl ABYX JTMHEMHBIX YPaBHEHUM C IBYMs IIE€PEMEHHBIMU,
' B TOM 4ucCIIe rpaduyecKu
CocTaBiATh W pelaTh JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHUH 10 yCJIOBUIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ ITOJTYyYEHHBIN pe3yJIbTar
4 Koopaunats! u rpadpuxu. OyHKIUN
N300paxkaTh Ha KOOpAWHATHOM NPSMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, WHTEPBAJbl, 3alHMCHIBATh
YHCIIOBBIE TPOMEXKYTKH Ha aNredpanvdeckoM si3bIKe
42 OTtmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpJAMHATaM




Crpoutsb rpaduku muHeHHbIX GyHKuuid. CTpouts rpadux GyHKIUH Y

4.3
= [x|
OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHue GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeNCTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon o
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJbTara
1 Yucna 1 BIYUCICHUS
Hcnonb3oBaTh  HayallbHblE  TMPEACTABICHUS O  MHOXECTBE
11 JEWCTBUTENFHBIX YHCEN ISl CPAaBHEHHS, OKPYTJICHHSI M BBIYMCICHHIA,
' n300pakaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIMHATHOMN
psIMON
[IpumeHsTh MOHATHE  aAPU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHSA,
12 HaxXxOJUTh KBaJpaTHblE KOPHHU, HCIONB3YsS IMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BHIIOJHATH NMPE0Opa30BaHMs BBIPAKEHUH, COIEpKAITIX
KBaJIpaTHbIE KOPHHU, UCTIOJIB3Ys CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
' JECATUYHBIX Apo0eit u cTeneHei uncna 10
2 Anrebpanyeckuie BEIpaKEeHUs
[IpuMeHsATh MOHSTHE CTENEHW C IENBIM ITOKa3aTelieM, BBITOIHATh
2.1 MpeoOpa3oBaHus BBIPAXKEHUH, COAEPKAIIUX CTEHNEHH C IIeNIbIM
MoKazareseM
BBIONMHATE  TOXISCTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX
2.2 BBIDA)KCHUII Ha OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHAMH U
anredpandecKuMu Ipo0sMu
2.3 PackianpiBaTh KBafipaTHbIN TPEXUIEH HA MHOKUTEIH




[TpumeHnsaTh MpeoOpa3zoBaHUsl BBIPAKCHUH AJIS PEILICHHUS Pa3InYHbIX

24 3aJa4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PeaJIbHOM MIPAKTUKU
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemate nMHeHHBIE, KBaJpaTHble YpaBHEHHs M  palOHAJIbHbIE
3.1 YpaBHEHUS, CBOJSLIMECS K HUM, CUCTEMbI IByX YPaBHEHUH C JIBYMs
NIEPEMEHHBIMU
[IpoBonuTh mpocTeiine HCCIEIOBaHUA YpPAaBHEHUM U CUCTEM
3.9 ypaBHEHHM, B TOM 4YHCIE C TPUMEHEHHEM TpapuuecKuX
' IIpeCTaBICHUN (yCTaHABIUBAaTh, UMEET JM YPaBHEHHE WM CUCTEMa
YpaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIPOYEE)
[TepexomuTh OT  CJIOBECHOH  (HOpPMYIHpPOBKM 3amadu K e
> areOpandeckol MOJIENM C MOMOILBIO COCTABJICHHSI yYpaBHEHUS HIIU
' CUCTEMbl ypaBHEHHUH, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJYUYEHHBbIN pe3ybTaT
[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
34 pelaTh JMHEHHbIE HEPAaBEHCTBA ¢ OJJHON MEPEMEHHOM U UX CUCTEMBI,
' naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
4 OyHKIMH
[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
11 (TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
' (GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpeIeNsTh CBOWCTBA (YHKLUHU
1o e€ rpaduky
Crpouts rpaduku 371€eMEHTapHbIX QYHKINNA BUJA:
4.2 Y
, Y =X?%,y = x3, y = [x|, onuckIBaTh CBOMCTBA YMCIOBON (DYHKUUHU IO €&
rpaduky
9 KJTACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 Yucna 1 BBIYUCIIEHUS




CpaBHI/IBaTB U yHOnopsaao4uBaTh pPallMOHAJIBHBIC W HWPpAOHOHAJIBHBIC

1.1
yucna
BrInonHATh apudMeTHIecKne NEeHCTBUS C pallMOHATBHBIMUA YUCIIAMU,
1.2 couerass yCTHbIE U NMUCBMEHHbIE MPUEMBI, BBIIOJHATh BBIYUCICHUS C
HMPPALMOHAIBHBIMU YUCIIAMU
13 HaxonuTe 3HaueHusi creneHeld ¢ UENbIMU ITOKA3aTeNsIMU M KOPHEH,
' BBIYMCIISITh 3HAYEHUSI YUCIOBBIX BBIPAXKECHUN
14 OKpyriaTh AEUCTBUTENIbHBIC YNCIIA, BBITOIHATD MPUKUIKY PE3yJbTaTa
' BBIYMCIICHH, OLIEHKY YUCIIOBBIX BBIPAXKEHUN
2 VYpaBHEeHMS U HEPABEHCTBA
’1 Pemlatp  nuHENiHbBIE W KBaApaTHbIE YpPAaBHEHMs, YpaBHEHUS,
' CBOJISIIUECS K HUM, POCTEHIIIIE TPOOHO-PAIIMOHAILHEIC YPABHCHHUS
Pemiate cucteMbl 1ByX JTMHEWHBIX YPABHEHUN C IBYMs N€PEMEHHBIMU
2.2 Y CUCTEMBI JIBYX YpaBHEHUH, B KOTOPHIX OJTHO YPaBHEHHUE HE SBIISICTCS
JIMTHEUHBIM
Pemarp TekcTOBBIE 3aJauMl anreOpandeckuM CIOCOOOM C TOMOIIbIO
2.3 COCTABJICHHUSI YPAaBHEHHS WJIH CHCTEMBbI JBYX YPaBHEHHH C JByMS
TepeMeHHbIMHU
[IpoBoauTe mpocCTEWIINE WCCIECIOBAHUSA YPAaBHEHUH U CHUCTEM
” ypaBHEHUN, B TOM 4YHCJI€ C TNPUMEHEHHEM rpaduyecKux
' MpeACTaBICHUN (HanmpuMep, YyCTaHABIMBATh, UMEET JIM YPaBHEHUE WU
CUCTEeMa ypaBHEHUU pEIIeHUs], €CITU UMEET, TO CKOJIBKO)
Pemlate  nuHEiHBIE  HEpPaBEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
2.5 M300paXkaTh pelIeHHe HEPABEHCTB HA YHCIIOBOW MPSMOM, 3alMHUChIBATh
perieHue ¢ MOMOIIBI0 CHMBOJIOB
Pemate cucTemMbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
26 BKJIIOUAIOIME KBAJAPAaTHOE HEPAaBEHCTBO, HW300paxaTh pelIeHUe
' CHUCTEMbI HEPAaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alHMCHIBATH PEIICHUE C
TTOMOIIIHIO CHMBOJIOB
2.7 Hcnonps30BaTh HEpAaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4
3 OyHKIIH
3.1 Paco3naBate  QyHKIIMM ~ WM3yYEeHHBIX  BUJOB.  Iloka3wiBaTh




3.2

3.3

3.4

CXEMAaTHUYECKHU PACIONIOKEHHUE HAa KOOPAMHATHOHN TIOCKOCTH rpauKOB
byukumii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumMocTu ot
3Ha4YeHUH K0d()(HUITMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUIA

[Toka3piBaTh  CXEMATUYECKH PACIOJIOKEHHE HA  KOOPIMHATHOU
IJIOCKOCTH TpadukoB GyHKIUN BuAa Y = VX, Y = |X| ¥ ONHUCHIBaTh

cBOMCTBa (PyHKUIUI

Ctpouth ® u300pakaTh CXEeMaTHYCCKH TpapuKH KBaIPATHIHBIX
(GyHKIMH, ONMHMCHIBATH CBOMCTBA KBaJIpPaTHUHBIX (DYHKIHMHA IO HX
rpadukam

PacniosHaBath KBaIpaTuuHyr (YHKIHIO 1O (QopMylie, TPUBOIUTH
MPUMEPbl  KBAIPATUYHBIX (YHKIUH W3 pealbHOW JKU3HH, (PU3UKH,

Tr€OMETPUH

4.1

4.2

4.3

4.4

Apudmerndeckast 1 reoMeTpUIECcKasi IPOTrPecCuu

Pacrnio3naBats apI/I(I)MCTI/I‘leCKYIO U TCOMCTPUUCCKYIO IIPOIrpeCCUM IpU

Pa3HbIX crocobax 3aJaHusA

BBINONHATE BBIUMCIEHUS C HUCHOJIb30BaHUEM (QOpMys N-TO 4JIeHa
apu(pMeTHYeCKOW U TeOMEeTPUYECKON NMpOrpeccHii, CyMMbl MEPBBIX N
YJICHOB

N300pakaTh 4JIeHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJUHATHOU
IJIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaayud H3 peanLHoﬁ KHN3HHU (C HUCIIOJIB30BaAHHEM

KaJIbKYJISATOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3alUCH
11 npobeit xk apyroi. IloHsATHE palMOHANTBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPAAOYMBAaHUE PALIMOHATIBHBIX YUCEI
19 Apudmernueckue IeCcTBUS ¢ pallMOHAIBHBIMU YuciIaMu. Pemenue 3agay us3
' peasbHOM NMPaKTHUKU HA YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, NpeoOdpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IIPAKTUKU
L5 [IpumeHeHHe NPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
16 PeanbHple  3aBuUcMMOCTM, B TOM  4Mcle MpsMas U oOpaTHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIpaXKEeHUs
21 [IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHON. JlomycTuMBIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBiaeHne 3aBUCMMOCTH MEXIy BEIMYMHAMH B BUAE (OPMYIIBI.
' Brruucnenus nmo popmynam
23 [IpeoOGpa3oBanne  OyKBEHHBIX  BBIPQKEHHMH, TOXKIECTBEHHO  paBHbIE
' BBIPAKECHUS
2.4 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM ITOKa3aTeIeM
25 OpnHowieHbl U MHOrouneHsl. CteneHp MHorowieHa. Clio)keHH€, BBIUUTAHUE,
' YMHOKE€HNE MHOTOYJIEHOB
25 @opMyJIbl COKpaIEHHOIO YMHOKEHHUS: KBaJpaT CyMMBI U KBaJapaT pa3HOCTH.
' dopmya pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHUS
31 VYpaBHeHHe, KOpeHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHUJIBHOCTb YpaBHEHUN
3.2 JIuneiiHOe ypaBHEHHE C OJHOM NEPEMEHHOW, YMCIO KOpPHEH JIMHEWHOro




YPaBHEHUs, PEILICHNE JIMHEUHBIX YPaBHEHUU

CocraBieHre ypaBHEHUI 110 YCJIOBHIO 33/1auyu. PelieHue TEKCTOBBIX 3a/1ad C

33 MOMOIUIbIO YpaBHEHUI
3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €0 Tpaduk
CucremMa JByX JIMHEUHBIX ypaBHEHHH C JByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM YpaBHEHUH CIOCOOOM IMOJCTAaHOBKU. [IpuMepbl pemeHus: TeKCTOBBIX
3a]a4 ¢ IOMOIIbIO CHCTEM ypaBHEHUN
4 Koopaunate! u rpadpuku. @yHKIun
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TpOMEKYTKH. PaccrosiHre Mexay AByMs TOUKaMU KOOPJAMHATHOMN
' PAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHara
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
W [Ipumeps! rpadukoB, 3agaHHbBIX (opMmyiaamu. UreHHe TpaguKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuu. CoiicTBa GpyHKIMHA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux ynkuun y = [x|
47 I'paduueckoe pemieHue JUHEHHBIX YpaBHEHMM U CHCTEM JIMHEHHBIX
' YpaBHEHU U
8 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BIYUCTICHUS
11 KBampatueiii kopenp u3 uucna. [loHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecsaTnaHbIe TPUOTIKSHHS UPPAITMOHATBHBIX YHCEIT
CgoiicTBa apudMETUUECKHX KBaIpaTHBIX KOpPHEH W HX TPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIOBBIX BBIPAKCHHUN U BBHIYUCICHUSIM. J[eHCTBUTENbHbBIE
qucna
1.3 Crenens ¢ 1eTbIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alluCh YKcia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpathslil TpéxusieH, pa3ioKeHHe KBaJpaTHOTO TPEXUWIEHa Ha MHOXKUTENN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou




2.3 Crnosxenue, BBIYUTaHUE, YMHOXKCHHUE, ICTICHUE anTreOpandecKux apooeit
2.4 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opmyia KOpPHEHW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHUi, CBOIAIIMXCS K IMHEHHBIM U KBaApaTHBIM
3.3 [Ipocreiime ApoOHO-paLMOHATBHbIE YPAaBHEHHS
I'paduueckas uHTEpHpETALUs YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpumMepsl pelieHus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 337129 areOpandecKuM criocooom
3.6 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHbIe HEPAaBEHCTBA C OAHOM EPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU MEPEMEHHOM
4 OyHKIMH
41 [Tonatue ¢ynkuun. OOnacTe oOMNpeAeNeHUs M MHOXXECTBO 3HAYCHHH
' ¢ynkuu. CriocoOsl 3aaHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUIMX pPealbHbIE TPOLECCH
44 @OyHKIUY, ONUCHIBAIOIIME TMPSMYI0 M OOpaTHYIO IpPONOPLUOHAIbHBIE
' 3aBUCUMOCTH, UX TpaduKu
4.5 OyHKIMH Y =X?, Yy = X3
4.6 Oyukmmu y = (X, Y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna u BBIYUCIECHUS
11 ParonansHbIe umcTa, WppanMoOHABHBIC 4YHCIIA, KOHEYHbIE W OECKOHEUHBIC
' JECATUYHBIE TPOOH




MHO€eCTBO IENCTBUTEIBHBIX YHCEN, JEHCTBUTEILHBIE YHCIa KaK OECKOHEYHEIE

JCCATHYHBIC I[pO6I/I. Bzanmuo OAHO3HAYHOE COOTBETCTBUE MCKIAY MHOXKCCTBOM

L2 JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHHE 1€ CTBUTENIBHBIX
qucen
1.3 Apudmerndeckue 1eHUCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenus, npubIMKeHus, oLeHKU. Pa3mepbl 00bEKTOB OKpY’KAIOIIEr0 MUPA,
14 JUINTEIIEHOCTh TPOLECCOB B OKpyXkaromeMm mupe. [IpubmmxénHoe 3naueHue
' BEJIMYMHBI, TOYHOCTh NpuOnmxkeHus. Okpyrienue uucen. Ilpukuaka n ouneHka
pEe3yJIbTaTOB BBIYMCICHHI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEeHUs ¢ OAHOM IEpEMEHHON
2.2 JluneliHoe ypaBHeHue. Pelienne ypaBHeHuUH, CBOAALIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pernienne ypaBHeHuUH, CBOAALIMXCS K KBaJApaTHBIM
Y bukBagpatHoe ypaBHeHue. IIpumepbl pelleHuss ypaBHEHUHl TpeTbell u
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-paIIOHAIBHBIX YPaBHEHHUHA
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaguk
2.8 Pemtenune cucrem OBYX JTMHEHHBIX YpaBHEHUH C IBYMs IEpEMEHHBIMU
29 Pemenune cuctem IBYX ypaBHEHHUH, OJIHO M3 KOTOPBIX JHMHEHHOE, a Apyroe —
' BTOPOMU CTEIICHH
2.10 I'paduueckas MHTEpIIpETAIINS CHCTEMBI YPAaBHEHUH C TBYMS TIEPEMEHHBIMH
2.11 Pemienne TeKCTOBBIX 3a71a4 allreOpandeckuM CriocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienne nuHEHHBIX HEPABEHCTB C O/IHOM MepeMeHHON
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
216 I'paduueckass mHTepnpeTralyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
' TIepEMEHHBIMH
3 OyHKITIH
a1 Ksanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
' BEPIINHBI TapaboIIbl, OCh CHMMETPUH TTapadoITbI
3.2 I'paduxu pynkumit y=Kx, y=kx+b u ux cBoiicta




3.3

I'paduku pynkumii y=K/x, y = X® u ux cBoiicrsa

3.4 I'paduku QyHkuuii , u UX cBOICTBA
4 UYucaoBbie MOCIEI0BATEIBHOCTH

41 Omnpeznenenne u CocoObl 33JaHUSI YUCIOBBIX IOCIEIOBAaTEIbHOCTEH. 3amaHne
' II0CJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMyioi 1 popmyIioil N-ro wieHa

4 Apudmernueckas mnporpeccus. Dopmynel N-ro  wieHa apupMeTHUECKOM
' IPOTPECCUH, CyMMBI TIEPBBIX N YICHOB

43 I'eomerpuueckass mnporpeccus. Popmysnbl N-rO  4YjJeHa T'€OMETPUYECKOM
' IPOTPECCUH, CyMMBI IIEPBBIX N YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA POCT

45 CJ105KHbBI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JI€TUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas apoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pAallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIHHA, HYIHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWS, HAWOONbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPONOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATH

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

YMmenue OIIepUpPOBATH HOHSATUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, MHPSIMOYTOJIBHBIA TPEYroJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; yMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamuieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY MWIIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HHTEPHPETUPOBATH U  IPeoOpa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBaThb BEPOATHOCTH pPEaTbHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHbIE B XOJ€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTh
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloOHATbHBIMU
- YyHClIaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
- pe3ylibTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
. CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanyeckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HevictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATypalIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUU

39 Lenbie u apoOHO-panMoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYHMHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 337024
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmerndeckass u reoMerpudeckas mnporpeccuu. Ddopmyna  CIOXKHBIX




MPOLEHTOB

S) OyHKIMU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ysknuu. OoOmacteh
OIpeieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuuu. IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunate! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpu4eckix BETMYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
NPOUHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBeHb: yueOHUK; |15-¢ u3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munatox H.I'., Hemkos K.W. u np.; mox pemxakiuen
Tensxosckoro C.A. AkunonepHoe oomectBo «M3narenscTBo «IIpocemenuer»

* Marematuka. Anre0pa: 8-if kimacc: 0a30BbIi YPOBEHb: YUeOHUK; 16-¢ u3ganue,
nepepadboranHoe MaxkapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u np.; mox pepakmueit
TemsikoBckoro C.A. AxkumnonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

* MaremaTuka. Anredpa: 9-if kimacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munarox H.I'., Hemkos K.W. u np.; mox pemakiueit
Tenskosckoro C.A. AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuer»

* MaremaTuka. BeposTHOCTb U cTaTHCTHKA: 7 - 9-€ Ki1acChl: 0a30BbI yPOBEHb: YUeOHUK: B
2 vacrax; 1-oe uznanue Bricoukuit U.P., SAmenko W.B.; mox penakuueit Amenko 1.B.
Axkunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPUAJIbI 1JI51 YYUTEJIA

¢ llH(DopMaMOHHO-METOJMYECKOE MUCHMO 00 OCOOCHHOCTSIX MPETIOIaBaHuUs
yaebHoro npenMeta «Maremaruka» B 2026/2027 yueOHOM TOIY

e Meroanyeckrue peKOMEHIAINH 110 CO3/IaHHIO KIACCOB TEXHOJIIOTHYECKOTO U
€CTeCTBEHHO-HAYYHOTO MPOUIEH 1 KIIACCOB C YTIyOJIICHHBIM H3yYCHUEM
MaTeMaTHKH, PU3HKH, XMMUHU, OMOJIOTMH B 00111€00pa30BaTEeIbHBIX OpraHU3alUsiX C
MCTIOJIb30BaHNEM HH(PACTPYKTYPHI, CO3JAHHOIN B paMKax HallMOHAJIHHOTO MPOEKTa
«O6pazoBanue» (KBantopuymsl, IT-kyOs1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

e COOpHUK TUTOBBIX 33J[aHUI JUIsl TEKYILETO OLICHUBAHKS MO YYSOHBIM MpeAMETaM
«Maremaruka» u «Muapopmarikay. (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

o MCTOI[I/ILICCKI/IC PEKOMEHAAalNU. CI_[eHapI/II/I KOMIIJICKTOB y‘-Ie6HLIX Sa,Z[aHPIfI-
KOHTEKCTHBIX 3aj1a4 K yueOHOMY Kypcy «BeposiTHOCTb M cTaTUCTHKaY. 7 Kilacce
(2024 1.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty uchebnyh zadanij

2024.pdf
HA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
. bubnuoreka ITOK https://m.edsoo.ru/
. https://uchitelya.com/matematika/
. https://urok.1sept.ru/
. https://resh.edu.ru/
. https://4ege.ru/gia-matematika/
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