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HOACHUTEJBbHASA 3AIIMCKA

Anre0pa sBJIsIeTCS OAHUM U3 ONOPHBIX KypCOB OCHOBHOI'O 00OIIEro o0Opa3oBaHuUs: OHA 00ecreunBaeT U3ydeHue Apyrux
JUCUUIUINH, KaK €CTECTBEHHO-HAy4YHOr0, TaK M T'YMaHUTAapHOrO IMKJIOB, €€ OCBOEHHWE HEOOXOAMMO ISl NPOJOJIKEHUS
o0pa3oBaHMsI U B IOBCEIHEBHOM >XHM3HU. Pa3zBuThe y oOydaromuxcsi HAyYHBIX NPEICTABICHUA O TMPOUCXOXKIACHUU H
CYLIHOCTHU ajreOpanyeckux abCTpakLMii, cioco0e OTpaKeHUs] MaTeMaTUUYECKON HAYKOH SIBJIIEHUH U MPOILIECCOB B MPUPOJE U
oOlIecTBe, pOJIM MAaTEMaTHYECKOrO0 MOJEIUPOBAaHUS B HAYYHOM IO3HAHUM M B MPAKTHKE CHOCOOCTBYET (HOPMHUPOBAHMIO
HAay4YHOI'O MHUPOBO33PEHHUS M KAuye€CTB MBIIUICHUS, HEOOXOAUMBIX JJIsl aJaNTalid B COBPEMEHHOM LM(PPOBOM OOIIECTBE.
N3yuenue anreOpbl oOecrieyMBaeT pa3BUTHE YMEHUS HaOI01aTh, CPaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JAEWUCTBUS U BBIBOJBI, (HOPMYIHPOBAThH
yTBepxaAcHU. OCBOEHHE Kypca ajireOpbl 00ecreynBaeT pa3BUTHE JJOTUUECKOTO MBIIIJICHUS O0YYaIOUUXCs: OHU HCIONb3YIOT
JEeNyKTUBHbIE M MHJYKTUBHBIE pacCyKICHHs, 0000IIEHNEe W KOHKpETH3aluio, abcTparupoBaHue U aHajoruto. OO0yueHue
asreOpe MpearnosiaracT 3Ha4UTEIbHbIA 00bEM CAMOCTOSTEIBLHON IEATEIBHOCTH O0YYaIOIIUXCs, TTOITOMY CaMOCTOSTEIBHOE
pelIeHue 3a7a4 ABISIeTCs peaju3alnen 1e1TeIbHOCTHOTO NPUHIIUIIA 00YYEHUSI.

B crpykTtype mporpammbl y4eOHOTO Kypca «Anredpa» ajii OCHOBHOTO 00Iero o0Opa3oBaHUSI OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOANUECKHUE TUHUM: «Huca 1 BBIUYUCICHU», «ANreOpanueckue BhIpaXXeHU», «Y paBHEHUS U
HepaBeHCTBa», «DyHKuuUmM». Kaxaas U3 3TuX coAep:KaTreabHO-METOJUYECKUX JIMHUN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET
M3Y4YEeHUs Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JIMHUSIMH. B Xoje n3yyenus yueOHoro Kypca o0y4yaromuMes IpUXOaUTCs
JIOTUYECKH PACCYXAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOro Kypca
«AnreOpa» BKJIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTMKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTH4ecKOro
oOpa3oBaHMsI W CIOCOOCTBYIOIIME OBJAQJACHUIO OOYYaIOIIMMHUCA OCHOB YHHBEPCAJHLHOTO MAaTEMaTHUECKOIO SI3bIKa.
CopepxaTenpbHON U CTPYKTYPHOM 0COOEHHOCTBIO yUeOHOro Kypca « Anredpay sIBISIETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHuM «Yucina W BBIYMCICHUS» CIOY>KAT OCHOBOM [JJIsl JlaJbHEWIIEro M3yYeHHUs MaTEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YYAIOUINXCS JJOTHYECKOTO MBIILIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aAITOPUTMAMH,
TaK)Ke NMPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi MOBCEAHEBHON KM3HU. Pa3BuTHE MOHATHUS O 4YMCIe Ha
YpOBHE OCHOBHOI'O OOHIEr0 0Opa30BaHUSl CBS3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHUCIaMH, (OPMHUPOBAHUEM



NPEJICTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHHS UYMCIOBON JIMHUU OTHECEHO K CpelHeMy o0IeMy
00pa3oBaHUIO.

CopepxaHue ABYX anreOpandyeckux JHUHUNH — «AJreOpanyeckue BBIPAKEHUS» U «YPAaBHEHHS M HEPABEHCTBA»
CrocoOCTBYeT (POPMHUPOBAHUIO Yy OOyYaIOMUXCI MAaTEMaTHUECKOro ammapaTa, HEOOXOJUMOTro Ui pelIeHUs 3aaady
MaTEMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a71ad. Ha ypoBHe OCHOBHOro oOImIiero oopazoBaHUs
y4eOHBI MaTepHall TPYNIUPYETCs BOKPYT PAllMOHAIBHBIX BhIpaKeHUM. AnreOpa 1eMOHCTPUPYET 3HAUCHHE MaTeMaTHUKU KaK
A3bIKa JUIsSl IOCTPOCHUSI MaTEMaTUUYECKUX MOJIENEH, ONKUCaHus MPOLECCOB U SIBJICHUN peabHOro Mupa. B 3amaun o0yueHus
anreOpe BXOAAT TakKe JalibHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHHUS
Kypca WH(GOPMATUKW, W OBJIAJECHHUE HABBHIKAMU JCAyKTHUBHBIX paccyxaeHuil. [IpeoOpa3oBaHne CHUMBOJIBHBIX (HOpPM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CITIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTRBY.

Copepxanue QyHKIMOHANbHO-TpadUUeCKON JTUHUM HalleJIEHO Ha MOIy4YeHUE 00yJarolUMHUCS 3HAaHUM O (PyHKIHAX Kak
BaXKHEHIIEH MaTeMaTUYECKOM MOJENHU JJIsl ONMCAHUs U MCCIIEN0BaHUsl pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE U
obOmiectBe. l3yueHue wmaTepuana CrHocoOCTBYET pa3BUTHIO Yy OOy4arolUMXCs YMEHHUS HCIOJIb30BAaTh pa3IUYHbIC
BBIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKHU — CIIOBECHBIC, CHMBOJIMYECKUE, TpadudecKue, BHOCUT BKIa B (OPMUPOBAHNE
MPEICTAaBICHUIA O POJIM MAaTEeMATUKH B PA3BUTHUU [TUBUIIN3AIMHN U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUlaHy B 7-9 Kiaccax u3y4aeTcsi y4eOHbI Kypc «AnreOpa», KOTOPBIA BKIIIOUAET CIIEAYIOIINE
OCHOBHBIE pa3fielibl cofepxkanus: «HUucia U BIUUCICHUD», «AIredpanyeckue BbIpaXeHUs», « YpaBHEHUS U HEPABEHCTBAY,
«DYyHKIIUN.

Ha u3yuyenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 knacce — 102 yaca (3 yaca B Hezeno), B 8 kiacce —
102 gaca (3 yaca B HEJIEIIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OAHOM (hopMmbl 3amucu aApolelt k Apyroi. [loHsTHE pallOHAIBHOTO
qrclia, 3aluCh, CpPaBHEHHE, YMOPSAJOYMBAHUE pAIMOHAIBHBIX unced. ApudmMeTrhdeckue IACHCTBHS C pPallMOHAIBHBIMU
yuciaMu. Pemienue 3aa4d u3 peaabHOM NPaKTUKU HA YacTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeNeM: OINpesesieHue, MpeoOpa3oBaHue BhIPAKEHUN HAa OCHOBE OIPEAEICHUS, 3alHCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/1auyd Ha
ITPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEaJIbHON MMPAKTUKH.

IIprMmeHnenue MpU3HaKkoB JEIMMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPaIbHbIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHas! MPONOPLUOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUSA C NEpeMEHHOMN. JlonmycTumble 3Ha4YeHUs NepeMeHHbIX. [IpencraBnenue
3aBUCUMOCTH MEXy BeTUUMHAMU B BUJIe (hopmyiibl. Beruncnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAXKEHUM,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUS CYMM U IPOU3BEACHUMN, IpaBHUJIa PACKPBITHS CKOOOK U
MPUBEICHUS TOJTIOOHBIX ClIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHowiensl 1 MHoOrouwjaeHbl. CreneHb MHOrowieHa. CIOKE€HHE, BBIUATAHUE, YMHOKEHHE MHOTOWIEHOB. (DOpMyIbl
COKpAlIEHHOIO0 YMHOXKEHMS: KBaJpaT CyMMbl M KBagpar pazHoctu. Dopmyna pa3HOCTH KBaaparoB. Pasnoxenwue
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEeHb YpaBHEHUS, IIpaBUiia IpeoOpa3oBaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHU.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEHN JIMHEHHOIO YPAaBHEHUS, PEIICHUE JIMHEWHBIX YPaBHECHUM.
CocraBieHue ypaBHEHHMI 110 yCIOBUIO 3a7a4l. PeleHne TeKCTOBBIX 3a1a4 ¢ TOMOILBIO YPaBHEHUN.



JIuHeliHOe ypaBHEHHE C JBYMs IE€peMEHHbIMU U ero rpapuk. Cucrema JBYX JIMHEMHBIX YPABHEHHM C JBYMs
epeMEHHBIMU. PerieHne cucteM ypaBHEHHMM crocoOOM MOACTaHOBKH. IIpumMepsl pemieHusi TEKCTOBBIX 3a7ad C MOMOUIbIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara Touku Ha npsiMoii. HuciioBele MpoMexXyTkH. PaccTosiHre Mexay AByMs TOUKaMH KOOPIAUHATHON IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. AOcuucca U OpAMHAaTa TOYKHM HAa KOOPAMHATHOW IIOCKOCTH.
[Ipumepsl rpadukos, 3agaHHbIX (popmynamu. UteHue rpadukoB peanbHbIX 3aBucuMocTed. [lonsatue ¢ynkumu. I'padux
¢ynkuun. CBovictBa (yHknmii. Jluneitnas ¢ynkuus, e€ rpaduk. [padux dynkmum y = |X|. ['padudeckoe pemeHme
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHNHBIX YPABHEHUN.

8 KJIACC

Yucaa 1 BBIYUCTCHUSA

KBaapatueiit kopenb u3 uucna. [loustue o0 upparnmoHanibHoM uucie. JlecsaTuuHbie TpUOIMKEHUST UPPAIIMOHATBHBIX
yucen. CBoiicTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH U MX MPUMEHEHUE K MPEOoOpPa30BAHUIO YHCIIOBBIX BBIPAXKCHUU U
BBIYMCJICHUAM. [[€ICTBUTEIIBLHBIC YHCIIA.

CrernieHb ¢ 1eJIbIM MOKa3aTesieM U €€ cBoiicTBa. CTaHgapTHAs 3aMUCh YHCIa.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHblil TpEXUsieH, pa3aoKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas napo0b. OCHOBHOE CBOMCTBO aireOpanyeckor npodu. CioxeHue, BEIYUTAaHUE, YMHOKEHHUE, JIeJICHUE
anredpandeckux apodei. ParimonanbHbIe BRIPAXKEHHS U UX TTPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBampatHoe ypaBHeHnue, ¢opmysa KOpHEH KBajapaTHOTO ypaBHeHHs. Teopema Buera. Pemienue ypaBHeHH,
CBOJISIIIMXCS K JIMTHEHHBIM U KBaApaTHbIM. [IpocTeiiime 1poOHO-paliioHalIbHbIC YPABHEHHUS.

I'paduyeckass uHTEprpeTanvsi ypaBHEHUM C JABYMSI TMEPEMEHHBIMU M CHUCTEM JIMHEWHBIX YpaBHEHUH C JBYMS
nepeMeHHbIMU. [IpuMepsl pelieHns: CUCTEM HEJIMHEMHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 anreOpanvdecKuM CriocoOoM.



Yucnosele HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0qHOM nepeMeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHENHBIE
HEpaBEHCTBA C OJHON NepeMeHHON. CUCTEMBI TMHENHBIX HEPABEHCTB C OJHOW MTEPEMEHHOM.

DyHKUNHA

[Tonstue pynkunu. O0IacTh ONpeEEIeHNs U MHOKECTBO 3HaueHUH QyHKIMU. CrocoObl 3ajaHusl PYHKIIMMA.

I'paduk pynkiuu. Urenue cBocTB dyHkuu mno e€ rpaduxy. [Ipumepsl rpadukoB GyHKIUN, OTpaXKaIOIMIMX pealbHbIC
IIPOLIECCHI.

OyHKIHMH, OMUCHIBAIONINE IPSIMYIO U O0PaTHYIO IPOMOPLIHUOHATIEHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIMH Y = X2, Y =
x3, Y = VX, y=|X|. Ipaduaeckoe perenne ypaBHEHHil U CHCTEM yPaBHCHHIA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pPe3yJibTaThl OCBOCHHUS MTPOTPAMMBI YIEOHOTO Kypca «Anredpay XapaKTepHu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

NPOSIBIECHUEM MHTEpPECAa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKW, LEHHOCTHBIM OTHOILIEHHEM K
JOCTUKEHUAM POCCUUCKUX MAaT€MATUKOB M POCCUUCKOM MaTeMaTUYECKOW IIKOJIbI, K WCIOJIb30BAHUIO 3TUX JOCTUKEHUW B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN IPpaKJaHWHA U Peali3alliu €ro Mpas, MPEJACTABICHUEM O MaTEeMAaTHUECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOILEAYyp TPaxTaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHI
HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUECKUX MPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAHOBKOIM Ha aKTHMBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOW HANpaBJIE€HHOCTH, OCO3HAHUEM
BKHOCTH MaTEMaTUYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HM JJIs1 YCIEITHOM po(deccHoHanbHOM AesITENbHOCTH U
pPa3BUTHEM HEOOXOJIUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIUBUAYAJIbHOU TPacKTOpHMU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOITMOHAIIBHOMY W JCTETHYECKOMY BOCHPHUATHIO MAaTeMaTHUYECKUX OOBEKTOB, 3ajad, PEHIeHH,
paccy X IeHUN, YMEHUIO BUJIETh MAaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaIMel B JESATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak c(ephl YeIOBEUECKON NESITEIIbHOCTH,



JTANoOB €€ pa3sBUTHUS U 3HAYMMOCTH [UIA PA3BUTHUS LIMBUIM3ALMU, OBJIAJEHUEM SI3bIKOM MAaT€MAaTUKU U MaTEMaTHUYECKON
KYJIbTYPOU KaK CpEICTBOM IIO3HAHMS MUPA, OBJIAJICHUEM IIPOCTEHIIUMHU HaBbIKAMU UCCIIEN0BATEIBCKON NEATEIIBHOCTY,

6) puznyeckoe Bocnuranue, GOpMUPOBAHNE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOIO 0JIATONIOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS 310pOBOr0 00pas3a >KM3HU
(3mopoBoe mMTaHME, COaJaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peEryjspHas (Qusuueckas aKTHUBHOCTB),
c(OpMUPOBAHHOCTBIO HaBbIKa pe(IEKCUH, IPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOI'O K€ IpaBa JAPYroro 4yeloBeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMW JJI1 PelIeHHs 3a/7ad B 00JaCTH COXPAHHOCTH OKPYXKaloulei
Cpeabl, IUIAHUPOBAHUS MOCTYIIKOB M OLICHKM HX BO3MOXKHBIX ITOCHEACTBUU JUISI OKPYXKAOLIEHM CPEABl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTeH X peLeHus;

8) ajanTanmsa K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBLHON U NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO YPOBHA CBOE€H KOMIIETEHTHOCTH 4Epe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS y APYTHX JIIOJIEH, MPpUOoOpEeTaTh B COBMECTHOM AESATENbHOCTH
HOBBIC 3HaHUS, HABBIKM U KOMIIETEHIINH U3 ONBITA IPYTHX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHITHUS, THIOTE3bl 00
00BEKTaxX M SABJICHUIX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh AC(PUIMTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOMIMIA
KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMble PEIICHUs U JIeHCTBUS, (OPMYIUPOBATh M OLIEHWBATH PUCKU U TOCIEICTBUS,
(hopMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKU MAaTEMATUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
HOHATUAMH, (HOPMYIHUPOBATh OIpPENEICHMsI MOHATHUN, YCTAaHABIMBATh CYLIECTBEHHBIM INpPHU3HAK KiAacCU(UKALNY,
OCHOBaHUS JJ1s1 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPUH MTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIIbHbIE U OTPHUILIATEIbHBIC, CAMHUYHBIC,
YaCTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKACHUSX, IPEAJIaraTb KPUTEPUHU JUIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHAYKTHBHBIX YMO3aKJIIOUECHHII,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MAaTEMaTHUYECKMX YTBEpKIEHUH (IpsMble © OT MPOTUBHOIO), IPOBOAUTH
CaMOCTOSITEJIbHO HECJIOXKHbBIE JI0KA3aTeIbCTBA MAaTEMaTHUYECKUX (PAKTOB, BBICTPAUBATh apryMEHTAIUIO, IPUBOJIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATHh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
MOAXOSIINNA C YI4ETOM CaAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBareLbCcKue 1eCTBUA.

HCITOJIb30BaTh BOMPOCH! KaK MCCIICIOBATEIIbCKUN MHCTPYMEHT TTO3HAHUS, (POPMYIHUPOBATH BOIIPOCHI, (PUKCHUPYIOIITHE
MPOTHBOPEYHE, MPOOJIEMy, CaMOCTOATEILHO YCTAaHAaBIMBATh HWCKOMOE W JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

IIPOBOJIMTH IO CAMOCTOSITEIIbHO COCTaBJIICHHOMY IUIaHY HECIIOKHBINH AKCIIEPHUMEHT, HEOOJBIIOE HCCISIOBAHUE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHUS W BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKKE BBIIIBUTATh MPEAMOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHUSIX.

Pabora ¢ ungopmanmeii:

BBIABJIATH HEAOCTATOYHOCTH U M30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUS 3ada4M;



BbIOMpATh, aHAIM3UPOBAaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHGOPMALMIO PA3IMYHBIX BHUJIOB U (GopM
IPEACTABIICHHUS;

BBIOMPATh (OpMYy TIpeACTaBICHHS WHGOPMAIMK M WUTIOCTPUPOBATH PEIIaeMble 3a/Jaud CXEMaMH, JuarpaMMamH,
WHOU TpadUKON U UX KOMOMHAIMSMU;

OLICHUBATh HAJEKHOCTh HH(OpPMAIMU 1O KPUTEPUAM, NPEIJIOKEHHBIM YYHUTeleM Wik CcHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

BOCIIPUHUMATh ¥ (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBHU C YCJIOBHSIMU MW ICNISAMH OOIICHHsI, SCHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOMY PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XoAe OOCYXICHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOH TeMbl, MpoOJEeMBbl, pelaeMor 3ajauu,
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA TIOWCK PEIICHHS, COMOCTABIATH CBOHM CYXKACHHS C CYXICHHSIMH JPYTUX
VYaCTHHKOB JHAJIOTa, OOHApPYKHWBAaTh Pa3IMYUE M CXOJICTBO TO3UIMH, B KOPPEKTHOH ¢opMe (HOpMYIUPOBATH
pa3HoTIacHsl, CBOM BO3PAXKECHHUS;

NPEICTaBIATh PE3YJIbTAThl PEIICHUS 3aJaud, HKCIIEPUMEHTA, MCCIE0BaHUsA, IPOEKTa, CAaMOCTOSATEIHLHO BBHIOMpATh
(dbopMat BBICTYIUICHUS ¢ YIETOM 3a/1a4 IPE3EHTAIIMU U OCOOEHHOCTEH ayAUTOPHUH;

MOHUMAaTh W WCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOWM W WHAMBUIAYaJbHON pabOThI TpHU pEIICHUH Yy4eOHBIX
MaTeMaTUYECKHX 3a]1a4;

IPUHUMATH 11e7Th COBMECTHOM JIEeATEIbHOCTH, TUIAHUPOBATh OPTAHU3AIIMI0 COBMECTHOM padOThI, paclpeiesiTh BUIbI
paboT, JOroBapuBaThHCS, 00CYKIATh MPOIIECC U Pe3ybTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYyNMoOBBIX (popmax paboTel (0OCykaeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYPMbI U JpYyrue),
BBITIOJIHATh CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOM JCHCTBUS C APYTUMHU YJCHAMU KOMAaHJBI, OICHUBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM y4aCTHUKAMHU B3aMMOICHCTBHSI.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



e CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJITOPUTM PELIEHMs 3aJauyd (MM €ro 4acTh), BbIOMpaTh CHOCOO pELIEHUs ¢
y4ETOM HMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUaHTbI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIH MHTEJJIEKT:

e BJAJETh CIIOCOOAMM CAaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa U pe3yJIbTaTa pEeICHUs] MATEMAaTHYECKON 3a/1a4H;

e IPEABUIETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTH NP PELICHUM 337a4H, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHMBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IIOCTABJIECHHON LETM M YCIOBHSAM, OOBICHATH NPUYUHBI
JOCTH)KEHUS UM HEAOCTUKEHUS LETU, HAXOJAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xoniry o0y4yeHusi B 7 kiacce oOy4aronuics MOJyYUT CIASAYIONIUE IPEAMETHBIC PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

BrImmonHATE, coueTast yCTHBIE M TUChMEHHBIE TIPUEMBI, apu(PMETHICCKHES ACHCTBUS C PAIIMOHATLHBIMHU YHCIIAMH.

HaxonuTh 3HaYeHUST YUCIOBBIX BBIPAKECHHUM, MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI BRIYMCICHHS 3HAYCHUH
JTPOOHBIX BBIPAKEHUIM, COACPKAIIMX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[TepexoauTh OT OAHOW (POPMBI 3aMUCH YHUCEN K APYyroi (mpeoOpa3oBbIBATh NECATUYHYIO JPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO IECATHYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIBHBIC YHCTIA.

OKpyrJsTh yncna.

BpInonHATh NPUKUAKY M OLUEHKY pPE3yJbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUW YHWCIIOBBIX BBIPAKEHUW. BBIOTHATH
JICUCTBUSA CO CTETICHSIMU C HATYpPaIbHBIMH IMOKA3aTEISIMHU.

[TpuMeHATh MPU3HAKYU JACITMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATypaJbHBIX YUCEIL.



Pemrats npakTHKO-OpUEHTUPOBAHHBIE 33/1a4M, CBSI3AHHBIE C OTHOLIEHHEM BEJIMYWH, MPONOPLHMOHAIBHOCTHIO BEJIMYMH,
OPOLICHTAMH, HMHTEPIPETHPOBATh PE3YJIbTAThl PEMIEHUS 3aJad C YYETOM OrPAaHUYEHHUM, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUsI

Hcnonb3oBarh anreOpandyeckylo TEPMUHOJIOTHIO U CHMBOJIMKY, MPUMEHATh €€ B IPOILIECCE OCBOCHUSA YYEOHOro
Marepuarna.

Haxonuthb 3HaueHMs1 OyKBEHHBIX BBIPAKEHUN MIPU 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.

BrimonusaTe npeoOpa3oBaHMs IENOr0 BBIPAXKEHHS B MHOTOWIEH MPHUBEICHHEM MOJOOHBIX CllaraeéMbIX, PacCKphITHEM
CKOOOK.

BbINOMHATE YMHOXEHHE OJHOUYIEHA HAa MHOIOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, IPUMEHATHh (OpMyJbl KBajpara
CYMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3IoKEHUE MHOTOWICHOB Ha MHOXHUTENIH C MOMOIIbIO BBIHECEHHUS 3a CKOOKM OOIIEro MHOKHUTEI,
IPYNIIUPOBKYU CaraeMblX, IPUMEHEHUs (POPMYIT COKPAILIEHHOTO YMHOKEHHUS.

[IpuMeHsATh TpeoOpa30BaHMs MHOTOWICHOB JJIsl PEIICHUS PAa3jIMYHbIX 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MPEAMETOB, U3
peanbHOMU IIPAKTUKH.

Hcrnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYypaJbHBIMH MOKA3aTESIMU ISl Pe0Opa30BaHUs BhIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOM, NMPUMEHSAS IpPaBWJIa MEPEeXofa OT MCXOMHOTO YpaBHEHHUS K
PaBHOCWJIBHOMY eMy. IIpoBepsATh, ABIsSETCA JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METOIbl P PELICHUH JTMHEWHBIX YPAaBHEHUN U UX CHUCTEM.

[TonGupath mpuMepsI Nap Yuce, ABISIOUMXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUS C ABYMS [IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW MJIOCKOCTH IpaUK JIMHEWHOTO YpaBHEHHUS C JABYMs NMEPEMEHHBIMH, MOJb3YACh TpaduKoMm,
MIPUBOJUTH IPUMEPHI PEIICHUST YPABHEHHS.

Pemath cucteMbl IByX JTMHEWHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHUCJIE TpaUyeCKu.

CocraBimsATh M pemaTh JUMHEHHOE YPAaBHEHHWE WM CHCTEMY JIMHEHHBIX YPaBHEHUH [0 YCIOBUIO 3aJadH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN PE3YIIbTAT.



DOyHKUNHA

N300pakaTh Ha KOOPJAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH,
MHTEPBaJIbl, 3aMUCHIBATh YUCIOBBIE MPOMEXKYTKH Ha alreOpandeckoMm si3bIKE.

OtMmeyaTh B KOOPJAWHATHOM TUIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpPJWHATaM, CTPOUTH T'papUKU JTUHEUHBIX (PYHKITUH.
CrtpouTtb rpaduk GyHKIUU Y = [X|.

OnuckIBaTh ¢ TOMOIIBI0 (YHKIMA U3BECTHBIE 3aBUCUMOCTH MEXK]Iy BEIMYMHAMU: CKOPOCTh, BPEMsI, pacCTOSIHUE, 1I€HA,
KOJMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpEMSsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuid crnocod TpeACTaBiICHUS W aHaidu3a HWH(OpMAaIMU, W3BIEKaTh M HHTEPIPETUPOBATH
uHdopmaIuio U3 rpadMKoB peagbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniry 00y4yeHus: B 8 kiacce oOyqaronuiics MoJyduT CIASAYIONMINUE MPEAMETHBIC PE3YIbTATHI:

Yucia v BBIYUCICHUSA

Hcnonbs30BaTh HAadalIbHBIE NPEACTABICHUS O MHOMXECTBE JACHCTBUTEIIBHBIX YHWCEN ISl CPAaBHEHUS, OKPYIJICHHS H
BBIYUCIICHUN, N300paXkaTh IEUCTBUTEIbHBIC YUCIIAa TOUKAMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsaTy mMoOHSATHE apUPMETUYECKOrO KBAJPATHOTO KOPHS, HAXOJIUTh KBAJpaTHbIE KOPHHU, HCHOJNB3Yys IMpHU
HEOOXOJMMOCTU KaJbKYJISITOP, BBITIOJHATH MPEoOpa3oBaHUs BBIPAKEHUN, COACpPKAIIUX KBaJApPaTHBIE KOPHH, HCIOJb3YS
CBOICTBA KOPHEWN.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MAJIBIX YHCEJ C MOMOIIBIO IECATUYHBIX po0ei u creneneit yucna 10.

AJire0panvecKue BbIPAKEeHUs

[IpuMeHATh MOHATHE CTETICHH C LIETBIM TTOKA3aTeNIeM, BBIOIHITH TPEOOPa30BaHUS BRIPAKEHUHN, COIEPKAIINX CTCIICHH
C LIEJIBIM ITOKAa3aTeJIEM.

BBINONHATE TOXAECTBEHHBbIE MMPeoOpa30BaHMs palMOHANbHBIX BBIPAXKEHUHM HA OCHOBE MpPaBWI JCHCTBUN Haj
MHOTOYJICHAMH U alre0panyeckKuMu JpoOsMHu.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumeHnsaThs mpeoOpa3oBaHUs BHIPAKCHUH ISl PEIICHUS Pa3IMYHBIX 337a4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3
pEaIbHOM NIPAKTUKMU.



YpaBHeHUs U HEPABEHCTBA

Pemlare nuHElHBIEC, KBaJpaTHbIC YPaBHEHUS WU PALMOHAIBHBIE YpPAaBHEHHUS, CBOIAIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHHM C ABYMsSI IEPEMEHHBIMU.

[IpoBoauTh mpoCTEiiie UCCIeIOBaHNS YPAaBHEHUN U CUCTEM ypaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM TpapUuecKux
NpeicTaBlieHui (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WJIM CUCTEMa YPaBHEHUU PEIICHHUS, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT CIOBECHON POPMYIUPOBKH 3aa4H K €€ alreOpanyeckoi MOJIEIH C TTIOMOIIBIO COCTABIICHUS YPAaBHEHUS
WJIA CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 33/1a4M MOJYUYCHHBIN PE3YJIbTaT.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB [JI1 CPABHEHHUS, OLECHKH, PEIIaTh JUHEWMHBIE HEPABEHCTBA C OJHOM
MEPEMEHHON U UX CUCTEMBI, JaBaTh IPaPUUECKYI0 WLTIOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[ToHuMaTh 1 UCTIOIB30BATh (PYHKIIMOHAIBHBIC MIOHITHUS U S3BIK (TEPMUHBI, CAMBOJIUYECKHE 0003HAUCHHUS), ONIPEACIISITh
3Ha4YeHue (PYHKIMHU 110 3HAYCHUIO apryMEHTa, ONPEIeNATh CBOMCTBA PyHKIIMM 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUIA BUA:

y = kiX, y = %2,y =x3,y = |X|, y = VX, orucbIBaTh CBONCTBA YHCIOBOH (YHKIMH 10 & rpaduKy.

K koniy oOyuenus B 9 kiaacce 00y4darOnIuiics MOIyYUT CIAEAYIOMINE MPEIMETHBIC PE3YIbTaThI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonsaaTe apudmernueckue NEUCTBUS C PAIMOHAIBHBIMU YHMCIIAMU, COYETas YCTHBbICE U MHUChbMEHHBIE MPUEMBI,
BBIMNOJIHATH BBIYUCIIEHUS C UPPALMOHAIBHBIMUA YHACIAMU.

Haxonute 3HaueHUs CTENEHEN ¢ LEIbIMU TOKA3aTENSIMA U KOPHEW, BEIYUCIISATh 3HAUEHUS YUCIOBBIX BBIPAXKEHUM.

OKpyriaTh AEWCTBUTEIIBHBIE YUCIIA, BHIMOJIHATh MPUKUIKY PE3YJIbTaTa BHIYUCICHUN, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBIC W KBaJpaTHBIC YPaBHEHUS, YPABHEHHMS, CBOSIINECS K HHUM, MPOCTEUIINE APOOHO-pAIMOHATHHBIC
YpaBHEHUS.



Pemate cucteMsl ABYX JMHENHBIX YPaBHEHUM C IBYMs IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OIHO
YPaBHEHUE HE SIBISAECTCS JIMHEUHBIM.

PemaTte TekcTOBBIE 3aJayd aJreOpanyecKM CIOCOOOM C IMOMOINBIO COCTABIICHHS YPaBHEHHUS WJIM CUCTEMBI JIBYX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiine UCCAEA0BAHNS YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpapUUeCcKux
NpeICTaBICHUN (yCTaHABIMBATh, UMEET JIM YpPaBHEHHME WJIM CHUCTEMAa YpPAaBHEHMH pELICHMs, €CIM MMEET, TO CKOJIbKO, U
mpouee).

PemaTe nuHeiHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300pakaTh PEICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOIA,
3aIMChIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemarb cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUAOIIME KBAPATHOE HEPABEHCTBO, N300pakaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YMCIIOBOU IIPSMOM, 3aIIMCHIBATH PELICHHUE C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 331a4.

DOYyHKIUU

Pacnio3znaBaTh QyHKIMHM M3y4yeHHBIX BUAOB. [l0Ka3bIBaTh CXEMaTUYECKU PACIIONIOKEHNE HA KOOPAMHATHOM IJIOCKOCTH

rpadukoB byHkmmii Buma: Y = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHNIA
K02((PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M H300pakaTh CXEMaTHYECKU TpapuKA KBAJAPATUYHBIX (DYHKIIMI, ONUCHIBATH CBOWCTBA KBaJPaTHUHBIX
GyHKIMIA 110 UX rpaduKam.

Pacmo3naBaTh kBagpatnuHyr0 (QYHKIHIO MO (opmysie, TPUBOANTH MPUMEPHl KBaAPATUIHBIX (DYHKIMH W3 peabHOM
KU3HH, (DU3UKH, TCOMETPHUH.

YucioBbIe NMOC/T€10BATEILHOCTH H MPOrpeccunt

Pacnio3naBaTh apu(pMETHIECKYIO U TEOMETPUIECKYIO TPOTPECCUH MPU PA3HBIX CIIOCO0AX 3a/IaHus.

BhIMONTHATE BRIYUCICHUS! C UCIIOJB30BaHWEM (OpMYJ N-TO WieHa apu(PpMETHYSCKON U TEOMETPUUYECKON MPOTPECCUi,
CYMMBI TTEPBBIX N YJICHOB.

N300pakaTh 4IeHBI ITOCIEI0BATEILHOCTH TOYKAMHA Ha KOOPIMHATHOM TIIIOCKOCTH.



Pemate 3amauu, CBA3aHHBIE C YUCJIOBBIMM IOCJIEAOBATENLHOCTSAMU, B TOM YHCIIE 3a/laud W3 peajbHOM >KU3HU (C
UCIOJIb30BAaHUEM KAJIBKYJISTOPA, HU(POBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

IloBTOpEHHE M3YUEHHOr0 MaTepuaJa B 6 Kiaacce (2 yaca)

IToBTOpeHue | 2

I'nasa 1. YncJaa, Bblpa:xeHusl, TOXK/AeCTBa, ypaBHeHus (21 yac)

§1. Uncaa u Bbipa:keHust

PanmonanpHbIe uncia

YucnoBbie BbIPAXKCHUA

BrIpaxxeHus ¢ nepeMeHHbIMU

CpaBHeHUE 3HaUEHUH BBIPAKEHUN

§2. [IpeoOpa3oBanmne BbIpaKeHUI

CBoiicTBa AeHCTBUNA HAJl YACIAMHU

ToxpaectBa. ToxaecTBeHHbIE IPe0OPA30BAHUS BBIPAKCHHI

KonTtpoJubHas padora Nel

§3. YpaBHeHus ¢ 01HOI epeMeHHOM

ypaBHeHI/Ie 1 €0 KOpHHU

JInHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHON

Pemienue 3aga4d ¢ IOMOIIBIO ypaBHCHI/Iﬁ

PopMytbl

RPIFRPINWRFRIORFRP WRFROITWIN N |00

KonTtposabHas pabora Ne2

I'nasa 2. ®ynkuuu (12 yacoB)

§4. Dynkuuu u ux rpadpukn

UYucnoBble TPOMEKYTKH

Uro Takoe QyHKIUS

Brruncnenue 3nauenuii GyHKIuu no hopmyie

I'paduk pynkumun

§5. JInneitnasa QpyHKIUSA

(CIENT YIS PR PSS

[Tpsimast mponopIHOHATBHOCTH U €€ rpaduK




Jluneiinas Qynkims u e€ rpadux

3ananue QyHKIIMN HECKOJIbKUMHU (hOpMyliaMu

KonTpoJsbHas pabora Ne3

R w

I'naBa 3. CreneHb ¢ HATYPAJIbHBIM

nokazareJieM (11 yacoB)

§6. CteneHsb u ee cBOIiCTBa 3

OrnpeziesieHHe CTETICHH ¢ HaTYPaJIbHBIM MTOKa3aTeJIeM 1

VYMHOXEHUE U IeJIEHUE CTEEeHEN 2

Bo3sBeneHune B CTeneHb MPOU3BEACHHUSI U CTCTICHH 2

§7.01H04/1eHbI 6

OHOWICH W €Tr0 CTaHJAPTHBIN BH]T 1

YMHOXEHHEe 0JTHOWICHOB. Bo3BeieHne 0THOWICHA B CTEIICHD 2

DOynkmN y = X2 1 y = X° ¥ uX rpadQuku 1

O TpOCTHIX U COCTABHBIX YUCIIaX 1

KountpoJabHas padora Ned 1
I'naBa 4. Muoroujiennl (18 yacon)

§8. Cymma u pa3HOCTH MHOT04JICHOB 4

MHOro4JIeH 1 €ro CTaHAapTHBIN BUJT 1

Cno)keHue ¥ BBIYMTAHUE MHOTOYJICHOB 3

§9. Ilpou3Benenune 0IHOYJI€HA HA MHOTOYJIEH 7

YMHOXEHUE 0JTHOWICHA Ha MHOTOUYJICH 3

Brinecenue o011[ero MHOKHUTENS 38 CKOOKH 3

KouTpoJsibHasi paGora Ne5 1

§10. ITpon3BeneHne MHOTO4ICHOB 7

YMHOKEHHE MHOTOYWICHA HA MHOTOWICH 3

Pa3no)keHre MHOTOUJIeHa Ha MHOXKUTENH CITOCOOOM TPYNIHUPOBKU 2

JleneHue ¢ 0CTaTKOM 1

KouTposibHasi paGoTa Ne6 1

I'naBa 5. @opmMyJibl COKpalIeHHOr0 YMHOxkeHus1 (18 yacoB)

§11. KBagpart cyMMBI M KBaApaT Pa3HOCTH 5

Bo3BeneHue B KBaipat u B Ky0 CyMMBI M pa3HOCTH JIBYX BBIpayKEHHM 3

Pa3noxxeHre Ha MHOXUTEIH C TOMOIIBI0 (OpMyIT KBaJpaTa CyMMBbI U KBajpaTa 5
pa3HOCTH

§12. Paznoctb kBagparoB. Cymma u pasHOCTh Ky0OB 6




YMHOKEHUE Pa3HOCTH JIBYX BBIPAKEHUN HA X CYMM 2
Pa3no)xeHne pa3HOCTH KBaJIpaToB HA MHOXKUTENN 2
PazyioxxeHne Ha MHOKUTEIIM CYMMBI B Pa3HOCTH KyOOB 1
Konrposbnas padora Ne7 1
§13. Ilpeodpa3oBaHne HeJbIX BbIPAKEHUI 7
[TpeoOpa3zoBaHue 11€10T0 BhIPAKEHHsI B MHOTOWJICH 2
[TprMeHeHne pa3IMYHBIX CIOCOO0B AJIsl PA3JI0KEHHsI HA MHOXKUTEIH 2
Bo3Benenue qBy4sieHa B CTENEHb 2
KoutpoJsbHnas padora Ne§ 1
I'naBa 6. Cucrembl JinHeiiHBIX ypaBHeHui (15 yacoB)
§14. JIluneiinble ypaBHEHUS C IBYMs NlePeMEHHbIMU M UX CHCTEMbI 5
JluHeiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU 2
I'pacduk muHEHHOTO YpaBHEHHS C ABYMS TEPEMCHHBIMU 2
CucreMbl TUHEHHBIX YPaBHEHH C ABYMs MTEPEMEHHBIMU 1
§15. Pemienne cucreM JIMHEeHbIX YPaBHEHMI 11
Croco06 oICTaHOBKH 3
Croco0 cioKeHust 3
Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHM 3
JluneitHple HEPaBEHCTBA C IBYMS IEPEMEHHBIMH H UX CHCTEMBI 1
KonrposabHasi pagora Ne9 1
IMoBTOpeHue (4 yacoB)
IIpomexxyTouHas arrecranus 1
[ToBTOpEeHME N3YyYEeHHOTO MaTepraia 3




8 KVIACC

HaumeHoBaHue pa3jielia M TeM

KoaunuectBo
4acoB

IToBTOpenue kypca 7 kiacca

| IToBTOpEeHME

I'nasa 1. PanmonanbHbIe BbIPAKCHUN

3

3

40

1 | PaumonanbHbIe TpoOu 2
2 | OCHOBHOE CBOMCTBO paIllMOHAIBLHOM IpoOH 3
3 | CroxeHre 1 BRIYMTAaHUE PAIMOHAIBHBIX Jp00ei ¢ 0IMHAKOBHIMHU 3HAMEHATEIISIMH 3
4 | CnoxeHHe U BBIYMTAHUE PALMOHAIBHBIX APOOEH C pa3HbIMU 3HAMEHATEIISIMU 4
KonTpoJsbHas padora Nel 1

5 | YMHOXeHHE U JIeNeHNe paloHaIbHbIX Ipodeil. Bo3BeneHue pannonanbHON IpodU B CTENIEHb 4
6 | ToxxaecTBeHHBIE MPe0Opa30BaHMs PAOHAIBHBIX BHIPAKESHUN 5
KonTpoJsbHnasi padora Ne2 1

7 | PaBHOCHIIbHBIEC YpaBHEHHUs. ParimoHanbHbIe ypaBHEHHS 3
8 | CremneHb ¢ 1eNIBIM OTPHUIIATENILHBIM IOKA3aTeIeM 4
9 | CBolicTBa CTENEHH C LIEIBIM MTOKA3aTeNIeM 5
10 | ®ynknwms Y= k/x u eé rpaduk 4
KonrtpoabHasi padora Ne3 1
I'maBa 2. KBaapatHbie KOpHHU. JleficTBUTE/IbHBIC YHCIA 22

11 | dynxims y=X° u ee Tpadux 2
12 | KBagpatHble KOpHU. ApudMeTHYeCKHi KBapaTHbI KOPEHb 3
13 | MHOECTBO M €r0 DJIEMEHTHI 2
14 | IlogmHO)ecTBO. Onepanuu HaJl MHOKECTBAMU 2
15 | YucsaoBble MHOKECTBA 1
16 | CpoiicTBa apupMeTHIECKOT0 KBaJpaTHOTO KOPHS 4
17 | ToxxaecTBeHHBIE Pe0OpPa30BaHUs BHIPAKEHUN, COACPIKAIIMX apupMEeTHIECKHE KBAaJPAaTHbIE KOPHH 4
18 | dynkims y = Vx u ee rpadux 3
Kontpoasnas padora Ned 1
I'naBa 3. KBagpaTtHble ypaBHeHust 22

19 | KBampatHble ypaBHeHHs. PelleHie HeMOMHbIX KBAPATHBIX YPaBHEHHIA 3




20 | ®opmyna KOpHEH KBaIPaTHOTO YPABHEHHS 3
21 | Teopema Buera 3
KonTpoJsbHasi padora NeS 1

22 | KBagpaTHbIil TpEXWICH 3
23 | Pemenue ypaBHEHHI, CBOISIINMXCS K KBaJIPATHBIM YPaBHEHUSM 4
24 | PanyioHaJIbHbIE YPABHEHUS KAK MAaTEMaTHUECKUE MOJIENIH PealbHbIX CUTYallUuH 4
KoutposibHas padora Ne6 1
YucJioBbIe HEPAaBEHCTBA 11

25 | YncnoBble HEpAaBEHCTBA 2
26 | CBoiicTBa YHCIIOBBIX HEPABCHCTB 2
27 | Pemenue HEPaBEHCTB C OJTHOW MTEPEMEHHOM 3
28 | Pemenue cucteM HEpaBEHCTB C OJJHOM MepeMEeHHOU 3
KoutposbHas pagora Ne7 1
IToBTOpeHHUE U cHCTEMATH3ALMS YU4eOHOr0 MaTepuaJia 4

[IpomexxyTodHas arrecranus 1
IToBTOpeHue u cucremaru3anus yaeOHOro MaTepuaia 3a Kype areOpsl 8 kiacca 3




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne i/l Tema ypoka Jlata npoBexeHus
ITnan Pakr
1 [ToBTOpEeHUE
2 Bxonnas pabota
3 PanmonanpHble yncna
4 YucnoBble BEIPAKEHUS
5 UYucnoBble BBIPAXKEHUS
6 BripakeHusi ¢ nepeMeHHBIMH
7 BripakeHusi ¢ nepeMeHHbIMU
8 CpaBHeHME 3HAYEHUI BbIPAKEHUN
9 CpaBHeHME 3HAYEHUI BbIPAKEHUN
10 CpaBHeHME 3HAYEHUI BbIPAKEHUN
11 CBoMCTBa AEUCTBUH HaJ YUCIaAMH
12 Toxnectsa. ToxiecTBeHHbIE TPe0Opa30BaHUs BbIPAKEHHH
13 ToxnectBa. ToxaecTBeHHbIE MPe0OpPa30BaHUS BBIPAKEHUN
14 ToxnectBa. ToxaecTBeHHbIE MPe0OpPa30BaHUS BBIPAKEHUN
15 KonTtpoabHnas padora Nel
16 YpaBHEeHHE U eT0 KOPHU
17 JIuHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN
18 JIuneliHOE ypaBHEHHE C OHOW ITEPEMEHHON
19 JIuneitHOe ypaBHEHHUE C OAHON IEPEMEHHON
20 Pemienue 3a/1a4 ¢ MOMOIIbIO YpaBHEHU I
21 Pemienue 3a/1a4 ¢ MOMOIIbIO YpaBHEHU I
22 Dopmyisl
23 KountpoJsbHas padora Ne2




24

YucioBble IPOMEKYTKH

25 UYro takoe GpyHKIHS

26 Brruncnenue 3HaueHU QyHKITUH 110 hopMyJie

27 I'padux pyHKIUN

28 I'padux GpyHKINN

29 [IpsiMast mpomopIIMOHATBHOCTD U €€ Tpaduk

30 [IpsiMast mpomopIIMOHATBHOCTD U €€ Tpaduk

31 Jlunetinas Gynkuus u e€ rpaduk

32 Jluneitnas ynkuus u e€ rpapuk

33 Jluneitnas pynkuus u e€ rpapuk

34 3ananue GyHKIIMU HECKOIBKUMHU (hOpMyTIaMu

35 Kontpoabnas padora Ne3

36 Omnpenenenne CTENEHN ¢ HATYPAIbHBIM ITOKa3aTelIeM
37 YMHOKEHUE U JIeJIeHUE CTeNeHen

38 YMHOKEHUE U JICTICHUE CTCTICHEH

39 Bo3BenieHne B cTeneHb MPOU3BEICHHS U CTEIICHH

40 Bo3sBenenue B CTeNeHb MPOU3BEACHUS U CTCTICHH

41 OpnHOYJIEH U €ro CTaHAAPTHBIN BUJ

42 YMHOXeHue oJHOUIeHOB. Bo3BeneHne oqHOYIeHa B CTETICHb
43 YMHOXeHUe ofHOUIeHOB. Bo3BeneHne oqHo4IeHa B CTETICHb
44 dynximn y = x% u 'y = x° 1 ux rpaduxn

45 O 1poCThIX U COCTAaBHBIX YUCIAX

46 KonTpoabnas padora Ned

47 MHOro4JieH 1 ero CTaHAapTHBIN BU]T

48 CrnoxeHue ¥ BRIYMUTaHUE MHOTOUYJICHOB

49 CrnoxeHue ¥ BRIUMUTaHUE MHOTOUYJICHOB

50 CrnoxeHue ¥ BRIUMUTaHUE MHOTOUYJICHOB

51 VYMHOXKEHME OJHOYJIeHA HA MHOTOWJIEH

52 YMHOKEHHE OJTHOUICHA HA MHOTOUJICH




53

YMHOXKEHHE OJHOYICHA Ha MHOTOWICH

94 Briaecenue o011ero MHOKHUTENS 32 CKOOKH

95 Briaecenue o011ero MHOKHUTENS 32 CKOOKH

56 Brirecenue o011ero MHOKHUTENS 32 CKOOKH

o7 KonTtpoJsbnas paGora NeS

58 YMHOKeHHE MHOTO4YJIEHa HA MHOTOWIEH

59 YMHOKeHHEe MHOTO4YJIEHa HA MHOTOWIEH

60 YMHOKeHHEe MHOTO4YJIeHa HA MHOTOWIEH

61 PaznoxeHre MHOTOWIEHa HA MHOXKUTEINN CIIOCOOOM TPYIITUPOBKU
62 PaznoxxeHre MHOTOWIEHa HA MHOXKUTEIN CIIOCOOOM TPYIITUPOBKU
63 JleneHue ¢ ocTaTKOM

64 KonTpoabnas padora Ne6

65 Bo3BeneHue B KBaIpat U B KyO CyMMBI M pa3HOCTH JIBYX BBIPayKEHHH
66 Bo3BeneHue B KBaIpat U B KyO CyMMBI M pa3HOCTH JIBYX BBIPayKEHHH
67 Bo3BeneHue B KBaIpat u B KyO CyMMBI M pa3HOCTH JIBYX BBIPayKEHHH
68 PaznoxeHne Ha MHOKUTEIH ¢ IOMOIIBIO (hOPMYIT KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
69 PaznoxxeHne Ha MHOKUTEIN ¢ TOMOIIBIO (hOPMYIT KBaJIpaTa CYMMBI M KBa/IpaTta pasHOCTH
70 YMHOKEHHE pa3HOCTH JIBYX BBIPQKEHUH HA X CYMM

71 YMHOKEHHE pa3HOCTH JIBYX BBIPQKEHUH HA X CYMM

72 PaznoxeHne pa3HOCTH KBaJPaTOB HA MHOXKUTENN

73 PaznoxeHne pa3HOCTH KBaJPaTOB HA MHOXKUTEIH

74 PaznoxxeHne Ha MHOKUTEIN CYMMBbI U Pa3HOCTH KyOOB

75 KonTtpoabnas padora Ne7

76 [IpeoOpazoBanme 11eI0TO BEIPAKEHHS] B MHOTOWICH

77 [IpeoOpa3oBaHue 1ENOTr0 BhIpaKEHHsI B MHOTOWJIEH

78 [TpuMeHeHne pa3IMIHbIX CIIOCO00B ISl Pa3IOKEHHS HA MHOKHTEIN
79 [TpuMeHeHne pa3IMIHbIX CIIOCO00B ISl Pa3IOKEHHS HA MHOKHTEIN
80 Bo3sBenenue BywieHa B CTCIICHb

81 Bo3Benenue 1By4iieHa B CTENIEHb




82 KonTtpoabnas padora Ne8

83 JluneliHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH

84 JInHeliHOe ypaBHEHHE C IBYMs [IEPEMEHHBIMU

85 I'paduk IMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU
86 ['paduk IMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU
87 CucTteMbl TMHEUHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU
88 Cnoco0 I1oICTaHOBKHA

89 Cnoco0 11oICTaHOBKHA

90 Croco06 1moICTaHOBKHU

91 Crioco0 ciioxxeHust

92 Crioco0 ciioxxeHust

93 Cnocob cinoxxeHus

94 Pemienue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH

95 Pemrenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH

96 Pemrenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH

97 JluHeliHbIe HEPABEHCTBA C IBYMsI IEPEMEHHBIMU M UX CUCTEMBI
98 Kontpoabnas padora Ne9

99 IIpoMexyTouHas aTTecTalus

100 IToBTOpEHNE N3yYEHHOTO MaTepHaa

101 IToBTOpEHNE N3yYEHHOTO MaTepHaa

102 IToBTOpEHNE N3yYEHHOTO MaTepHaa

OBILIEE KOJIMYECTBO YACOB I10 TPOT'PAMME 170




8 KVIACC

Ne Jara npoBeaenust
Tema ypoka Mpumeyanus
YpoKa IJIaH \ dakr
IloBTOpenue kypca 7 kiaacca (34)
1 |IloBTOpeHue
2 |IloBTOpeHme
3 |Bxopgnas pabora
PanuonanbHble BoipaxkeHus (404)
4 |PanmoHanbpHbIE ApodU
5 |PauuonanbHble 1po0OU
6 |OcHOBHOE CBOMCTBO paliMOHaJILHOW ApOOH
7 |OCHOBHOE CBOMCTBO paliMOHAJILHOW APOOH
8 |OcHOBHOE CBOMCTBO palliOHAJILHOW APOOH
9 CrnoxeHue ¥ BhIUNTaHUE PALMOHAIBHBIX Ipo0eii ¢
0JINHAKOBBIMM 3HAMEHATEIISIMU
10 CroxeHne ¥ BhIUNTaHUE PALMOHANIBHBIX Ipo0eii ¢
0JINHAKOBBIMH 3HAMEHATEIISIMU
11 CroxeHre 1 BhIUNTaHWE PALMOHAIBHBIX Ipo0eii ¢
0JINHAKOBBIMH 3HAMEHATEISIMU
12 CroxeHne ¥ BhIUNTaHWE PALMOHAIBHBIX Ipo0eii ¢
pa3HbIMM 3HAMEHATEISIMU
13 CrnosxeHue ¥ BBIYMTAHKUE PALIMOHAIBHBIX Jpo0eii ¢
pa3HbIMH 3HAMEHATEISIMU
14 CrnosxeHue ¥ BBIYUTAHKUE PALIMOHAIBHBIX Jpo0eii ¢
pa3HbIMM 3HAMEHATEISIMU
15 CrnosxeHue ¥ BBIYUTAHKUE PALIMOHAIBHBIX Jpo0eii ¢
pa3HbIMM 3HAMEHATEIISIMU
KonTtpouabHnas pa6ora Nel no teme «OcHoBHOe
16 |cBoiicTBO panmonaabHO¥N Apodu. CiiokeHue n
BbIYMTAHHE PALMOHAJIBbHBIX AP0o0eiD)
17 |YMHOXEHUE U JeJIeHHEe PAIlMOHAIBHBIX JIPOOEH.




Bo3zBenieHue palnoHaabHOM IpoOH B CTENIEHb

YMHOXEHUE U ICJICHUE PaIlMOHAIBHBIX JIPOOCH.

18 Bo3zBenieHue palinoHaabHOM IpoOH B CTENIEHb

19 YMHOXKEHUE U JiefIeHHE PaliOHAIbHbIX APOOEi.
Bo3BenieHue palinoHaabHOM IpoOH B CTENIEHb

20 YMHOXKEHUE U JiefIeHHE PalliOHAIbHBIX APOOEi.
Bo3BenieHue palinoHaabHOM 1poOH B CTENIEHb

21 TO)KI[GCTBCVHHLIQ npeoOpa3oBaHus PallMOHATBHBIX
BBIpQ)KEHU I

22 TO)KI[GCTBGEIHBIG peoOpa3oBaHus palliOHATbHbBIX
BbIpQ)KEHU I

23 TO)KI[GCTBGEIHBIG peoOpa3oBaHus pallMOHAIbHbBIX
BbIpQKEHU I

24 TO)KI[GCTBGEIHBIG peoOpa3oBaHus palliOHATbHbBIX
BbIpQKEHU I

o5 TO)KI[GCTBGE{HBIG peoOpa3oBaHus PaMOHAIBHBIX
BBIpOKCHU I
KonTtpoJabHas padora Ne2 mo teme «YMHOKeHHE U

26 |meneHue panMoOHAJNBHBIX 1podeii. ToxaecTBeHHBbIE
npeodpa3oBaHusi PALMOHAJIbHBIX BbIPAKEHU»

27 |PaBHOCWIBHBIC ypaBHeHH. ParimoHabHbIE YpaBHEHUS

28 |PaBHOCUIIbHBIE ypaBHEHMs. PalyioHabHbBIE YpaBHEHUS

29 |PaBHOCHIIbHbIE ypaBHEHUs. PaliioHaIbHbIE YpaBHEHUS

30 |CremeHsb C ENbIM OTPHUIIATSIIBHBIM MOKa3aTelIeM

31 |CreneHsb C IeIbIM OTPULIATEIBLHBIM MIOKA3aTEIEM

32 |CTeneHb ¢ NENBIM OTPHUIATEIIHLHBIM MTOKA3aTeIeM

33 |CreneHb C 1IeJIbIM OTPULIATEILHBIM MIOKA3aTEIeM

34 |CBoiicTBa CTENEHH C IEJIBIM MTOKa3aTeIeM

35 |CBo¥iCTBa CTETIEHH C IENIBIM MTOKa3aTeIeM

36 |CBoIiCTBa CTENEHU C IEJIBIM MTOKa3aTeIeM

37 |CBo¥CTBa CTETIEHU C IEJIBIM MTOKa3aTeIeM

38 |CBoiicTBa CTETIEHU C IEJIBIM MTOKa3aTeIeM

39 |Dynknus Y= k/x u e€ rpaduk




40 |Dyskuus y= K/X u e€ rpadukx

41 |Oynknus Y= K/X u e€ rpaduk

42 |Dyskuus y= K/X u e€ rpadux
KonTpoabHnas padora Ne3 nmo reme «PanmonajibHble

43 |ypaBHenmsi. CTeneHsb € eJbIM OTPHIATEIbHBIM
nokasarejem. Dyuknusa y= k/x u ee rpagpux»

KBaaparnbie kopHu. JlelicTBUTEIbHBIE Y cia (2249)

44  |dynxmous Y=x° u ee rpaduk

45  |dynkmous Y=X° u ee rpaduk

46 KBangpartasie kopHH. ApudMeTHUECKUI KBaIpaTHBINA
KOPEHb

47 KBaaparupie kopHU. AprMETHISCKUN KBAPATHBIN
KOpEHb

48 KBaaparupie KOpHU. Apr(pMETHUYSCKUN KBAIPATHBIN
KOpEHb

49 |MHOXECTBO U €ro AJIEMEHTHI

50 |MHOXECTBO U €r0 JIEMEHTHI

51 |IlogmuHOXecTBO. Onepaniuy HajJ MHOKECTBAMU

52 [ITogmHOXecTBO. Onepanuy Haj MHOKECTBAMHU

53 [YucioBble MHOKECTBA

54 |CpoiicTBa apu(hMETHUECKOro KBaJIPpaTHOTO KOPHs

55 |CBoiicTBa apu(hMETHUECKOro KBaJIpaTHOTO KOPHs

56 |CpoiicTBa apu()METHUECKOTO KBAJIPATHOTO KOPHS

57 |CoiicTBa apu(hMETHUECKOro KBaJIpaTHOTO KOPHs

58 ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAXKEHUH,
cojiepKalx apupMeTHIecKre KBapaTHble KOPHU

59 ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAXKEHUH,
cojiep Kalux apupMeTHyeckre KBaJpaTHble KOPHH

60 ToxnecTBeHHbIe TPe0Opa30BaHUs BBIPAKEHHIH,
cojiep Kalux apupMeTHIeCKHe KBapaTHbIE KOPHH

61 ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHHIH,
cojiep Kanux apuhMETHIECKHe KBapaTHbIE KOPHH

62 |®ynxums y = Vx u ee rpaduk




63 |®ynxums y = Vx u ee rpaduk

64 |®Oynxums y = Vx u ee rpaduk

65 KonTtpouabnas padora Ne4 no reme «KBagparnbie
KOPHW

KBagpartnble ypaBHenus (224)

66 KBagparusie YPaBHEHHSL. Pemenne HenmoaHpIxX
KBaJIpaTHBIX YPABHCHUM

67 KBagparusie YPaBHEHHSL. Pemenne HenomHbIxX
KBaJIpaTHBIX YPABHCHUM

68 KBagparusie YPaBHEHHUS. Pemenne HenomHbIx
KBaJIpaTHBIX YPABHEHUM

69 |DopmyIia KOpHEH KBaJIPATHOTO YPaBHEHUS

70 |DopmyIa KOpHEH KBaJIPaTHOTO YPaBHEHHSI

71 |Dopmyiia KOpHEH KBaJpaTHOTO YpaBHEHMSI

72 |Teopema Buera

73 |Teopema Buera

74 |Teopema Buera

75 KonTtpouabnas pa6ora NeS no reme «KBagparubie
ypaBHenus. Teopema Bueray»

76 |KBagpaTHbIi TpEXUWIEH

77 |KBagpaTHbIN TpEXUWIEH

78 |KBampatHBbIid TpEXUIIeH

79 Pemienue ypaBHeHM, CBOOAIINUXCA K KBaJPATHBIM
YpaBHEHUSAM

80 Pemenue ypaBHeHM, CBOIAIINUXCA K KBaJPATHBIM
YPaBHEHUSAM

81 Pemienue ypaBHeHM, CBOIAIINUXCA K KBaJPATHBIM
YpaBHEHUSM

82 Pemienue ypaBHeHM, CBOAAIINUXCSA K KBaJIPaTHBIM
YpaBHEHUSAM

83 PanmonanbHble ypaBHEHUS kaK MaTeMaTH1eCKne
MOJIEJIA PEATbHBIX CUTYALMI

84 |PamuoHaibHBIE YpaBHEHUS KAaK MATEMaTHUECKUE




MOJEJIA PEAIbHBIX CUTYALMI

PanumonannHbIC YpaBHCHH KaK MAaTEMAaTUYCCKUC

85 MOJIETIU PEATBHBIX CUTyalluid
86 PauvonaneHble ypaBHEHMS kaK MaTeMaTH1eCKHe
MOJICJIA PEATbHBIX CUTYAIMI
KonTpoabHasi padora Ne6 mo reme «KBagparHblii
g7 [Tpexten. Pemienue ypaBHeHM, CBOASAIIUXCS K

KBa/IpaTHbIM ypaBHeHusIM. Pemlenue 3agau ¢
NMOMOIIbI) PAIMOHAJIBLHBIX YPABHEHUI»

YucsoBbie HepaBeHcTBA (11 YacoB)

88 |YucnoBbie HEpaBEHCTBA

89 [YucioBble HEpaBEHCTBA

90 |CpoiicTBa YHCIIOBBIX HEPABCHCTB

91 |CpoiicTBa YHCIIOBBIX HEPABCHCTB

92 |PemieHue HEPABEHCTB C OJIHOW NEPEMEHHOM

93 |Pemienue HepaBEHCTB C OJHON MEPEMEHHOM

94 |PemieHue HEPABEHCTB C OJIHOW NEPEMEHHOM

95 |PemeHue cucTeM HEPAaBEHCTB C OJJHON MEPEMEHHON

96 |PemeHue cucTeM HEPABEHCTB C OJJHON MEepEeMEHHON

97 |Pemenune cucTeM HEPABEHCTB C OJTHOM MEPEMEHHOM

98 KonTtpoubHnasi padéora Ha Temy «HUuciaoBbie
HEPABEHCTBAa U UX CBOMCTBA)

IloBTOpEeHUE M cucTeMAaTH3aIUs Y4eOHOro Matepuasa (4 1)

99 [[IpomexyTo4Has aTTecTalys ITo rpaduxy

100 [ToBTOpEHME U cucTemMaTu3anus yueOHOro Marepuasa 3a
Kypc anreopsl 8 kiacca

[ToBTOpEHME U cucTemMaTu3alus yueOHOro Marepuasa 3a

101
Kypc anre0psl 8 kiacca

[ToBTOpEeHME U cucTemMaTu3alus yueOHOro MaTeprasa 3a

102
Kypc anreopsl 8 kiacca




MaTepHaJbHO-TEXHHYECKOE 00ecneueHHe YIeOHOro mpeaMeTa

No Haumenoeanue umyuwiecmea Koa - 60
1 Kommiekt Me6enn ydeHn4ecKoi 13
2 CTombl yueHHUECKUE HeperyTHPYCMbIC 1
perynupyemble 2
3 Crynbs yueHUYECKUE HeperyTHpYCeMbIC 13
peryaupyembie 11
4 CTOJ yYUTENBCKUN CO CTYJIOM 1
Ilpeomemul mebdenu 6 Tymba 5
7 BerpoenHslii 2-xX cTBOpYaThIii mikad 2
8 Bcerpoennsrii mkad ¢ 7-10 CEKIUSIMHU 1
9 HaCTEHHAsI 3
[ToxcraBka 11t IBETOB
10 cTosuas -
11 | Yacel HacTeHHBIE 1
12 | JlemMOHCTpanyoHHasl MaHelb 1/2
13 | Jlocka mikoabHas 1
1 Habop npo3payHbIX reOMETPHYECKUX TN JeMOHCTPAIIMOHHBIH 1 komn
Aononnumensisie cpeocmea 2 Habop uepTe’kHbIX HHCTPYMEHTOB AJis1 pa0OTHI Y JJOCKH 2 KOMII
Inekmponnvie mamepuansl 1 JloroMups! BeposiTHOCTH yueOHO-METOIMUECKUN KOMITJIEKT 1
Tabnuua mo MaremaTnke 5 Kiracc 18
1 HatypanbHble ynciia ¥ UX CpaBHEHUE
2 KBaparel HaTYpaIbHBIX YHCENT
3 IIpocTeie yncna
Hemoncmpayuonnsie mamepuansi 4 Ci10’)k€HME M BBIYNTAHNE HATYPAIBHBIX uyncen. CBOWCTBA CIIOKEHUS
5 YMHOKEHUE U JIeJIEHUE HaTypadbHbIX yrcen. CBOMCTBA YMHOKEHUS
6 OObIKHOBEHHAs JIpoOb. CpaBHEHNE OOBIKHOBEHHBIX JpOo0eii
7 Cr0oXeHre ¥ BRIYMTaHHE APOOEH ¢ OTMHAKOBHIMH 3HAMEHATEISIMA
8 JlecsTuuHas 1poOb U AEWCTBUS C AECATUYHBIMU APOOSIMU




YMHOXEHUE U ICJICHUE JECATUIHBIX ApOoOei

10 [TporieHTHI
11 [1Ixanbl 1 KOOPANMHATHI
12 | Jlmarpammebl u rpaduKu
13 | Pemenue ypaBHeHHH
14 Pemtenue 3amay Ha IBUKEHUE
15 | I'eomerpuueckue ¢purypsl. Touka, OTpe3oK, Iy4, npsMas, JJoMaHasi
16 | Msmepenus yrios. Tpancrnoptup
17 | UHCTpyMEHT bl AJis BEIYMCICHUM U U3MEPEHHI BETUYMH Ha MECTHOCTH
18 | Ilmomanp npsMoyronbHUKA. ETUHHUIBI H3MEpeHus TUIOIaaeH
ITopTpeTbl MaTEMAaTHKOB 10
1 [Tudarop Camocckuiit
2 Pene Jlekapr
3 [Teep Depma
4 I'otdpun Bunbrensm JleiOnui
5 Jleonapn Diinep
6 Kozed Jlyn Jlarpanx
7 IIbep Cumon Jlamiac
8 Kapn ®@punpux 'aycc
9 Hukonait IBanoBuy JlobaueBckuii
10 | Iladuyrnii JIbBoBHY YeObImieB
Hngpopmayuonnoe conpososricoenue 1 Caiit OUIIN




YueOHO-MeToANYEeCKHI KOMILIEKT

Y4eOHuK, aBTOP, MECTO, TO

Meroaundeckoe mocoowue, aBTop,

[Ipenmer Y4ebHoe mocobue JlunakTruueckuil MaTepua, aBTop
U3JIaHUS MECTO, TOJ] M3aHHUS

Anrebpa: 7-i kiacc: 6a30BbIi Meroaundeckoe mocooue: Anrebpa:
YpPOBEHb: y4eOHUK, 7 Kiacc/ 7-it  kjmacc:  0a30BBI  YPOBEHbB:
Makaperue FO.H., Munarok yueOHMK, 7 Kiacc/ MakapbrueB
H.I'., Hemxos K.H. u npyrue; I0.H., Munatox H.I'., Hemkos K.H.
nox pen. Temskosckoro C.A., U JIpyrue; moa pen. TensikoBCKOTo

Anrebpaa AKIIMOHEpHOE 00111eCcTBO C.A., AxuuonepHoe  OOIIECTBO
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«IIpocsemenuey, 2023 2023
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yupexaenuit / A.I'. Mep3nsk, Benrana-Tpad, 2018 A.T'. Mep3isk, B.b. [Tononckuii, E.M.
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