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IMosicuuTeILHAS 3aIMCKA

[IporpaMmMa cocraBieHa B  COOTBETCTBUHM C  TpeOoBaHusiMu  DenepaqbHOrO  rOCYAapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAPTa BTOPOTO MOKOJICHHUSI OCHOBHOTO OOIIIET0 00pa30BaHus M0 MaTeMaTHKE:

— ®enepanpHoro I'ocymapctBenHoro OOpazoBarenbHOro CTaHaapTa OCHOBHOTO 0O0IIero oOpa3oBaHUs
(nmpukaz MunucrepcTBa obOpa3zoBanuss U Hayku Poccuiickoit @enepamuu ot 17 nexabps 2014 rona
Nel897);

— Hopm ®enepanbaoro 3akona «O6 obpazoBanuu B Poccuiickoit denepanuny» «273-D3 ot 29 nexabps
2012 rona;

— TlpumepHoit mporpaMmsbl 1Mo Kypcy anreopsl (7 — 9 kiracchbl), CO3JJaHHON Ha OCHOBE €IMHOW KOHIEIIIUN
MpEenoaBaHusl MaTeMaTUKH B CpeIHEW Ikoie, paspadoranHoir A.I.Mepzmsakom, B.b.ITononckum,
M.C Sxupom, I.A. HoMupoBckuM, BKIIOYCHHBIX B cUCTEMY «Anropumt ycrexay (M.: Berrana-I'pad,
2014) u obecneuena YMK mis 7-9-ro kiaccoB «Anredpa — 7», «Anrebpa — 8» um «Anredpa — 9»/
A.I''Mep3mnsxk, B.b.ITononckuit, M.C.fAxup/M.: Benrana-I'pad, 2014.

— yuebHnoro miana MbOY COI Nel1na 2021-2022 y4eOHbI# TO/I.

B paboueii mporpamme mNpeACTaBICHbI COJEp)KaHHE y4eOHOro Kypca, TpeOOBaHHMS K YPOBHIO IMOJITOTOBKH
00yJaromuxcs, BUIbI KOHTPOJIS, yueOHO-TEeMaTHYeCKOe U KaJeHJapHO-TEMAaTHIECKOE IJIAaHUPOBAaHHUE, a TAKKe
IIPOrpaMMHO-METOAMUECKOE OOECTIEUeHUE.

Jannast pabouasi mporpaMma IOJIHOCTbIO OTpa)kaeT 0a30BbIN YPOBEHb MOJATOTOBKH IIKOJIBHUKOB IO pa3jienam
[IPOrPaMMBl.

Menn:

I/IsyquI/Ie aJ'IFe6pBI B 8 Ki1acce HAaIlpaBJICHO HAa JOCTUIKCHUC CIICAYIOIINUX Leei:

— OBJIAJICHHE CHCTEMOW MaTeMaTHYECKUX 3HAHUI U yMEHUH, HEOOXOAUMBIX JUISI IPUMEHEHHS B
MIPAKTUYECKON AESITEIbHOCTH, U3yUYEHUS! CMEKHBIX JUCLMILINH, IPOI0JIKEHUS 00pa30BaHus;

— MHTEJJIEKTYaJIbHOE Pa3BUTHE, POPMHUPOBAHNE KAUECTB JIMUHOCTH, HEOOXOAMMBIX YETIOBEKY JUIs
MOJTHOLIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOUHOCTh MBICIH, KPUTUYHOCTh MBIIUICHUS,
MHTYULYS, JJOTUYECKOE MBIIIIIEHUE, JIEMEHThI AITOPUTMUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHBIX
NPEJCTAaBICHUH, CTIOCOOHOCTD K MTPEOJ0JIEHUIO TPYTHOCTEH;

— (opMupOBaHUE NIPEJICTABICHUN 00 UIESIX U METOJaX MaTEMaTUKU KaK YHUBEPCAIbHOIO 3bIKa HAYKU U
TEXHUKH, CPEACTBA MOJIEINPOBAHUS SBJIICHUN U IIPOLIECCOB;

— BOCHHTaHUE KYJIbTYpPhl JUYHOCTH, OTHOILIEHHS K MaTEMaTHKE KaK K 4aCTH 0OIIeueI0BeYeCKOM KyIbTYpHI,
ITOHUMAaHNE 3HAYMMOCTH MAaT€MAaTUKH JJI1 HAYYHO-TEXHUYECKOI O IIporpecca.

3agaun:

B X0I€ U3YUCHHUH KYypCa aJ'IFe6pI>I Ha 0a30BOM YpOBHE PCIIANOTCA 3ada4vu:

— HOPOAOJDKHUTHL pa3BHUBATh IMPCACTABICHHUEC O YHCIC W POJIU BBEIYMCIECHUN B 4YeEJIOBEUECKOU IIPAaKTUKCE,
COBCPUICHCTBOBATH MPAKTUYCCKHUEC HABBIKW BLBIIIOJHCHUA YCTHBIX, NHCBMCHHBIX, HHCTPYMCHTAJIbHBIX
BBIYHCIICHHH, Pa3BUTHE BBIYUCIUTEIHHON KYIbTYPHI;

— TPOAOKUTH M3yYEHHE CBOMCTB D3JIEMEHTAPHBIX (YHKIMHA, HAYYUTbCA HCHOJIb30BaTh (PYHKIHMOHAIBHO-
rpa(i)quCKHe MMPpEACTABJIICHUA OJId OIMMCAaHWA U aHalIn3a pCaJibHBIX SaBI/ICI/IMOCTeﬁ;

— TIONYYUTh MPEJCTaBICHHE O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHUPE M O Pa3IUYHBIX
croco6ax X u3ydeHus, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B;

— Ppa3BUBATh JIOTHYECKOC MBIINIJICHUA W PEYb, YUUTH JIOTUYCCKU 000CHOBBIBATH CYXKIACHUA, HPOBOIUTH
HCCIIOXXHBIC CHUCTEMAaTHU3allWH, MNPUBOAWUTL IIPUMECPHI, HCIIOJIB30BaTh PA3JIMYHBIC A3BIKKM MAaTCMAaTUKU
(crmoBecHBIN, CHMBOIUYECKHM, TpadUuecKuil) UIsl apryMEHTAINH U JJOKa3aTelIbCTBA;

— (opmupoBaHHE TMpPEACTaBICHUS OO0 H3ydaeMbIX TMOHATHSAX M METOJaX KaK BaXKHEWIINX CpPEICTBax
MaTEeMaTHYECKOTO MOJICITMPOBAHUS PEATBHBIX IPOILIECCOB U SIBIICHHIA.

TpeGoBaHMs K yPOBHIO MOJATOTOBKH O0YYAIOIIMXCS 8 KIIACCOB.
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B pe3ynbrare u3yueHusi Kypca BBITYCKHUK Hay4dUTCS:

— HUCHOJb30BAaTh MareMaTHyeckue (POpMyJibl, YPABHEHUS U HEPABEHCTBA;

— TPHUMEHATH OIPUMEPBI IS PEHICHHUS MATEMAaTHYECKUX U IPAKTHYECKUX 3a7ad;

— KaKk MaTeMaTHYeCKH ONpeAeieHHble (YHKIHMU MOTYT ONHUCHIBATh pPEAlbHbIC 3aBUCHMOCTH, NPHBOIHUTH
IIPUMEPBI TAKOT'O ONHUCAHUS;

— Kak MOTPeOHOCTH MPAKTHUKU MPHBEIU MAaTEMATUYECKYI0 HAyKy K HEOOXOAMMOCTH paCIUUpPEHUs MOHITUSA
4HCIIa;

— BEpOSTHOCTHBIA XapaKTep MHOTUX 3aKOHOMEPHOCTEMN OKPYKaIOLIEro MUpa;

— IPUMEpPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

— CMBICJI HJCaIM3aldM, IO3BOJAIOIIECH pPEIIaTh 3aJadd pPEANbHOM JCUCTBUTEIBHOCTH MAaTEMAaTHYECKUMU
METOAAMH, PUMEPHI OITNOOK, BOSHUKAIOUINX TPU HJICATU3AIIH.

I[Mosy4nuT BO3MOKHOCTD:

COCTaBIISATh OYKBEHHBIE BHIPAXKCHUS U (POPMYIIBI 110 YCIOBHSM 3a]1a4;

— OCYIIECTBJISITh B BBIPQKEHUAX M (DOpMyJax 4YMCIOBBIE IOJCTAHOBKHM U BBINOJHATH COOTBETCTBYIOIIME
BBIUUCIICHUS, OCYILECTBIJIATh MOACTAHOBKY OJHOTO BBIPAXEHHS B JIPYroe, BBIpaXaTb U3 (GOpMyN OIHY
IIEPEMEHHYIO Y€PE3 OCTAJIbHBIE;

— BBIIOJIHATD OCHOBHBIE JEWCTBUSA CO CTEINEHSAMH C LEJIbIMU II0KA3aTelIsIMH, C MHOTOYIEHAMHU M C
anredpandecKuMH JIpoOsSMU; BBINOIHATH Pa3I0KEHUE MHOIOWIEHOB HA MHOXKUTEIH;

—  BBIIOJHATH TOX/IECTBEHHbIE TPE0OpPa30BaHUs PALMOHATIBHBIX BBIPAKEHHIA;

— TIPUMEHATh CBOMcTBa apu(MeTHUeCKUX KBAApPAaTHBIX KOpPHEM Il BBIYMCICHMS 3HAUYEHUH WU
peoOpa3oBaHUi YMCIIOBBIX BBIPAXKEHUH, COIEPKAILNX KBaIpaTHbIE KOPHHU;

— pewaTh JUHEHHbIE, KBaJApaTHbIE YPaBHEHUS U PALMOHAIbHBIE YPAaBHEHHUS, CBOJSALIMECS K HUM, CHUCTEMBI
JBYX JIMHEHUHBIX YPABHEHU U HECIIOKHBIC HEIIMHEWHBIC CUCTEMBI;

— peuaTh JUHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM U UX CUCTEMBI;

— pemaTh TEKCTOBBIE 3aJaud alreOpanvyeckuM METOAOM, HHTEpIPEeTHPOBaTh IMOIYYEHHBIH pe3ysbTarT,
IIPOBOJIUTH OTOOp perIeHuil, ncxoas u3 GopMyIMPOBKH 3a/1a4H;

— u300paxarpb yuciia TOYKaMy Ha KOOPAWHATHOW MPSIMOK;

—  ONpeAeNsaTb KOOPIUHATHI TOYKH IUIOCKOCTH, CTPOMTH TOYKU C 3aJaHHBIMM KOOpJMHATAMH; M300paxarb
MHO’KECTBO PELICHUN JTUHEWHOIO HEPABEHCTBA;

— HaxoAWTb 3HAYCHUsS (QYHKIMH, 3aJaHHOU (opmyioll, Tabiuiel, TpaduKoOM MO €€ apryMEeHTY; HaXOIHUTb
3HaYEHHUE apryMeHTa M0 3HaYeHUIO (PYHKIIMH, 3aJaHHOU rpauKoM WiIu TabIuLeH;

OIpeNIeNIATh CBOMCTBA (PYHKIUHM MO ee TrpaduKy; MPUMEHATh rpaduyeckue MpeACTaBICHHUS IMpPHU PELICHUU

YpPaBHEHUH, CUCTEM, HEPABEHCTB;

ONMUCHIBATH CBONCTBA U3y4eHHBIX QYHKIMIA (Y ==, y=+/x ), CTPOMTb UX rpaduKH;
X

HCI0JIL30BATH NPHOOpPeTeHHbIe 3HAHUS M YMEHUSI B NPAKTHYECKON JAeATeJbLHOCTH U IOBCeJIHEBHOM

JKM3HH IS

BBITIOJTHEHUS pAacyeToB 10 opMysiaM, COCTaBlIeHUs (HOPMYJI, BRIPAXKAIOIINX 3aBUCUMOCTH MEX]Yy pealbHbIMU

BEJIMYMHAMU; HaX0XIECHUS HY>KHOM (OpMYJIbl B CIPAaBOYHBIX MaTepUaiax;

MOJIETIMPOBAaHUS NPAKTHUUECKUX CHUTyallU M HCCIEJOBaHMs IOCTPOEHHBIX MOJEJIEH C HCIIOJIb30BAaHUEM

anmapara anreopsl;

OMMCAaHUs 3aBUCHMOCTEH Mexay (QU3NYeCKUMH BEIWYMHAMHU COOTBETCTBYIOIIMMHU (GopMyllaMd TpU

WCCIIETOBAaHUH HECTIOKHBIX MPAKTUUECKUX CUTYAaIHii;

MHTEpHpeTaluy TpapuKOB peaTbHbIX 3aBUCUMOCTEH MEXy BETUYHMHAMU.

®opMBI  KOHTPOJISL: KOHTPOJIbHBbIE  pabOThl, TECThl, CaMOCTOSTEIbHBIE, MPOBEPOUHBIE PadOTHI,

MaTeMaTHYeCKue TUKTAHThI, TeCTUpoBaHue. ViToroBas arrectanus npeaycMaTpuBaeT KOHTPOJIbHYIO PaboTy.
Kypc anrebper 7-9 saBnsercs 6a30BbIM I MaTeMaTUYeCKOro OOpa3oBaHMsA M Pa3BUTHS IIKOJIbHUKOB.

OnHOI U3 OCHOBHBIX yYenell Uu3yueHus aneebpbl A6IAemcs pa3eumue MbluleHUs, npexcoe 6ce2o Popmuposanue

abcmpaxmuoeo mvluiieHus. B mporecce n3ydeHus: anredpsl GpopMupyeTcs JOTHYECKOe M allrOPUTMHUYECKOEe

MBIIIIJICHHUEC, 4 TAKKC TAKHMC Ka4C€CTBAa MBIIJICHUA, KaK CHJIA, FI/I6KOCTI:, KOHCTPYKTUBHOCTb U KPUTUYHOCTD.



[lnanupyemble pe3yJibTaThl

N3yuenne anreOpbl MO AAHHOW MporpamMme CrocoOCTBYeT (POPMUPOBAHUIO Yy YYAIIMXCS JIMYHOCTHBIX,
METaINpeIMETHBIX U TMPEIMETHBIX PE3YJIbTaTOB OOYUYEHHsI, COOTBETCTBYIOIIMX TPEOOBaHUSAM (elepatbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJAPTa OCHOBHOI'O 0Opa30BaHMUSL:

Jluunocmuwie pesyibmambl.

e Bocnuranue poccuiickoi rpa)1aHCKOM MAEHTUYHOCTU: AaTPUOTU3Ma, YBaKeHUsI K OTeuecTBy,
OCO3HAHUs BKJIaJ]a OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOU HAyKH;

e OTBETCTBEHHOE OTHOIIEHHWE K YUYEHHIO, TOTOBHOCTh M CHOCOOHOCTh OOY4YalOUIMXCS K
CaMOPa3BUTHUIO U CaMOOOPA30BaHHUIO HA OCHOBE MOTUBAIMM K O0YYEHHIO U IO3HAHUIO;

e Oco3HaHHBIN BBEIOOp U MIOCTPOCHUE AATbHENIICH HHANBHUIYATbHON TpaeKTOpHH 00pa3oBaHus Ha
06a3e OpUEHTHPOBKM B MHpe mnpodeccuii u mpodecCHOHANBHBIX MPEANOYTCHUNH C Y4ETOM
YCTOMUYMBBIX TIO3HABATEIILHBIX HHTEPECOB, a TAK)Ke HAa OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILIECHHUS K TPYAY, Pa3BUTHUE OIIbITA y4aCTHs B COLUAIBHO 3HAYUMOM TPYJE;

e VYMeHue KOHTPOJMPOBATH IPOLIECC U PE3yJIbTaT yYeOHON U MaTeMaTHYECKON JeSITEIbHOCTH;

e KpuTMYHOCTP MBIINIICHUS, WHULIMATABA, HAXOMYUBOCTb, AKTUBHOCTb IIpU  PEIICHUU
MaTeMaTH4YeCKUX 3a/1ad.

Memanpeomemnvie pezynomamol:

e VYMeHHe CaMOCTOSTENILHO ONPEAEIATh LIEIU CBOETr0 00yueHusl, CTaBUTh U (pOpMyIUpOBaTh
I ce0st HOBBIE 3a7auu B y4ué0e, pa3BUBaTh MOTUBBI M MHTEPECHI CBOCH MMO3HABATEIHHOM
NEeATEIbHOCTH;

e VYMeHuEe COOTHOCHUTH CBOM JEHCTBUA C IUIAHUPYEMBIMU pe3yJIbTaTaMHU, OCYILIECTBIIATH
KOHTpPOJIb CBOEH JAEATEIBbHOCTH B IPOLECCE JOCTUKEHUS Pe3ybTaTa, ONpPeaessTh CIOCOObI
NEHCTBUM B paMKax MpPeUI0KEHHBIX YCIIOBUHM U TpeOOBaHUMN, KOPPEKTUPOBATh CBOU JIEHCTBUS
B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalUEN;

e VYMeHue OmpenensaTh IMOHATHUSA, co3gaBaTb  OOOOIINEHHWs, YCTaHABIMBATh  AHAJOTHH,

KJIaCCU(UIIUPOBATh, CAMOCTOATEIBLHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUTsI KilacCU(UKAILINY;

e Pa3BuTHe KOMIETEHTHOCTH B 00JIACTH HCIIOJIb30BaHUs WH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHIL;

e VYMeHHME BHJETh MaTEMAaTUYECKYIO 3aJadyy B KOHTEKCTE MpOOJIEMHOM CHUTyalluM B JPYIHX

JUCLUIIIINHAX, B OKPYXKAIOLEH KU3HH,

e VYMeHUE HaXOJUTh B PAa3IMYHBIX HCTOYHUKAX HH(POPMALUIO, HEOOXOTUMYIO HJsi pelleHus

MaTeMaTHYeCKUX MpoOsieM, U TMPEACTaBIATh €€ B MOHATHOM (opme, MpUHUMATh pelIeHHE B

YCJIOBUAX HETIOTHON MJIM U30BITOYHOM , TOUHOM MIIM BEPOSTHOCTHOM MH(pOpMauu

e VMeHHue BBIBUTATh TUIIOTE3BI TP PEUICHUH 33]1a4H, TOHUMATh HEOOXOIMMOCTh UX TTPOBEPKH.
IIpeomemnvie pezynomamei:
Oco3HaHKe 3HAYCHHS MAaTEMATUKH JIJIs1 TIOBCEAHEBHOM JKM3HU YEJIOBEKa;

HpC,Z[CTaBJ'ICHI/IC 0 MaTeMaTH4YeCKOi HAyKC€ KakK cq)epe MaTeMaTU4YeCKOM ACATCIIBHOCTH,
00 sranax eé pa3BUTHA, O e€ 3HAUYMMOCTH JJIs Pa3sBUTHA HUBUIINU3AHUU,



Paszputne ymenuit paborars ¢ y4eOHBIM MaTEeMaTHYECKUM TEKCTOM, TOYHO M IPaMOTHO
BBIpA)KaTh CBOHM MBICII C IPUMECHEHUEM MAaTEMaTHYECKOW TEPMHUHOJIOTUH ¥ CHMBOJIHKH,
MPOBOJIUTH KJIaCCHU(PUKAIINH, TIOTUUECKHE 0OOCHOBAHUS;

Brnanenvne 0a30BbIM MOHATHHHBIM amnmapaToM IO OCHOBHBIM pa3jeliaM COJEp KaHUS,
CHUCTEMATHYECKUE 3HAHUS O PYHKITUAX U UX CBOWCTBAX;

MaremaTiueckie yMEHHS M HaBBIKU: BBITIOJNHATH BBIYMCICHUS C CHCTBUTEIBHBIMU YUCIAMHU: PEIIaTh
yYpaBHEHUS, HEPaBEHCTBA, CHUCTEMBbl YypPaBHEHHH ¥ HEPaBEHCTB: pelIaTh TEKCTOBBIE 3a/a4u
apuPMETHUECKIM CIIOCOOOM, COCOOOM COCTaBIICHHS W PELICHUS YPaBHEHUI;IPOBOIUTH MPAKTUYECKUE
pacy€Thl; BHIOIHATH TOXKIECTBEHHBIE M1E00Pa30BaHMs PALMOHAIBHBIX BBIPAKECHUIT; BBIOIHATH ONEpaliu
HaJl MHOYKECTBAMHM; MCCIIEA0BaTh QYHKIMHA U CTPOUTH MX I'paHKH; PeHaTh NIpOCTeHIINe KOMONHATOPHBIE
3agaun. [Iporpamma cocraBieHa Ha OCHOBE OO0S3aTEIbHOTO MUHHMMYyMa COJIEp)KaTeIbHOM ob0iactu
oOpazoBanust «MaremaTuka», a TakXKe Ha OCHOBE (elepaJbHOro KOMIIOHEHTa TOCyJapCTBEHHOTO
Crannmapra OCHOBHOTrO oOmiero oOpa3oBaHus 1o MmaremaTnke. CucTeMa ypOKOB YCIOBHA, HO BCE K€
BBIACIAKOTCA CICAYHOINE BUABI:

VYpox-nexyus. llpeamomararorcss COBMECTHBIC YCHJIMSI YYUTENss M YYCHHKOB JUISI PELICHUs OOmIei
npoOJIeMHON TO3HaBaTeNbHON 3aauu. Ha TakoMm ypoke HCIONIb3yeTcs NEeMOHCTPAIMOHHBIA Marepuai Ha
KOMIIBIOTEpE, pa3pabOTaHHbIN YUUTEIEM UM YYEHUKAMU, MYJIbTUMEINNHBIE TPOTYKTHI.

Kombunuposannsiii ypox mpenrnonaraeT BbIIIOJTHEHHE pa0OT W 3aJaHui pa3HOro BuUua. Ypox—uepa. Ha
OCHOBE UT'POBOM AESITEIbHOCTH yUYalllHecs I03HAI0T HOBOE, 3aKPEIUISIOT U3yUYEHHOE, OTPadaThIBAIOT pa3IMuHbIe
yueOHbIe HaBBIKU. Ypok peuienus 3a0ay. BeipaOaThIBalOTCS y yUaIIUXCsl YMEHHS M HABBIKU PEIICHUs 3a/1a4 Ha
yYpOBHE 00s3aTEIbHON U BO3MOXKHOM MOATOTOBKE. Ypox-mecm. TecTupoBaHue NPOBOAUTCS C UENBIO
JUArHOCTHKH TPOOeNoB 3HAHUW, KOHTPOJS YPOBHA OOYYEHHOCTH Yy4allUXCsA, TPEHUPOBKU TEXHHKE
TecTupoBaHusA. TecTbl mpeiaraloTcss Kak B I€YaTHOM TaKk M B KOMIBIOTEpHOM BapuaHTe. [Ipuuem B
KOMITBIOTEPHOM BapHaHTE BCEerJa C OrpPaHUYEHUEM BpEeMEHU. Vpok - camocmosmenvHas paboma.
[Ipemnaratorcst pa3Hbie BUIBI CAMOCTOSTEIBHBIX padoT. Ypox - konmpoavhas paboma. KoHTposb 3HaHUN 110
IIPOMICHHON TEME

B pezynomame usyuenus anceopvl na 6a3060M ypoeHe yUeHUK 00J1HCEH 3HAMD

e 3HaueHHWE MaTeMaTHYECKOM HAyYKM OJid pCIICHUA 3aaa4, BOSHUKAIONIUX B TCOPHUU U IMTPAKTUKE,

¢ [IHUPOTY MU B TO KC BPEMA OIrpaHUYCHHOCTHL MPUMCHCHUA MATEMATHYCCKUX MCETOJ0OB K aHAJIIM3Y H
MCCIIEIOBAHUIO TTPOIIECCOB U SIBJICHUI B IPUPOJIE M OOIIECTBE

¢ 3HAYCHHE MPAKTHKU U BOMPOCOB, BO3HUKAIOIIUX B CAMOW MaTeMaTuke A (OPMUPOBAHUS U PA3BUTHUS
MaTeMaTUYeCKOU HAYyKH;

® JCTOPHUIO Pa3sBUTHUA ITOHATUA YUCIIA, CO3AHUA MATCMATHYCCKOTI'O aHalin3ada, BOSBHUKHOBCHUA U pPa3BUTHUA
T€OMETPHH;

L4 YHHBepcaHBHLIﬁ XapaKTCPp 3aKOHOB JIOTUKU MATCMAaTUYCCKUX paccyxcz[eHI/Iﬁ, HUX IMPUMCHUMOCTL BO BCEX
00J1acTSIX YeII0BEUEeCKOM ACATCIIBHOCTH.

Honytmm BO3MONCHOCHLD:
¢ pacClio3HaBaTh HA YCPTECIKAX U MOJACIIAX MIPOCTPAHCTBCHHBIC (bOpMBI;

® COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMHU, U300PaAKCHISIMH;
® apryMEHTHUPOBATH CBOM CYKJCHHS 00 3TOM PacCIiOI0KEHUH.



OcHoBHass  Qopma  opraHuzanuu

TpaIUIIMOHHAs! KIITACCHO-YPOUHas
JEKINU
MPAKTUYECKHE PAOOTHI

NogakowdnpE

KT

o0pa3oBaTeNbHOIO  Tpolecca —  KJIACCHO-ypOYHas  CHCTEMa.
[IpenycmarpuBaeTcsi NpUMEHEHUE CIEAYIOUX TEXHOJIOTHI 00ydeHHUs:

3JIEMEHTBI MPOOJIEMHOTO 00yUEHUS
TEXHOJIOTUH YPOBHEBOH nudhepeHuuanum
3[I0POBbE COEperaroIIre TEXHOJIOTHH

BI/II[BI u (bOpMI)I KOHTPOJIA: AMAarHOCTUYCCKUE KOHTPOJIbHBIC pa6OTI>I; CaMOCTOSATCIIbHBIC pa60TbI, KOHTPOJIbHBIC

paboTHI.

Y4eOHO- TeMaTHUYECKOe IVIAHUPOBaHUe. AJiredpa. 8 kiace

3 yaca B Hezento, Bcero 102yaca;

XapaRTepHCTmca OCHOBHBIX BUJAO0B 1€ATCJIBbHOCTH

Home YEeHHUKA
P Conep:xkanue y4eOHOTO y
naparpadal MarepuaJia (Ha ypoBHe y4eOHBIX AelCTBHIi)
KoimuectBo
4acoB
I'nasa 1
PanuoHabHbIC BbIPAKEHUS 44
1 PannonansHble 1pobu 2 Pacnosnasamu 11€nble palliOHAIbHbBIE BBIPAXKEHUS,
B IpoOHBIE PallMOHATbHbIE BEIPAXKEHUS, IPUBOJUTD
2 OcHOBHOE CBOMCTBO 3
panMoHaIbHON 1podH IpUMEPbI TAKUX BBIPAXKEHUH.
Dopmynuposamy:
3 CrnoxeHne 1 BRIYUTaHHE 3
PANMOHATBHBIX APOOEii ¢ onpedeneHus; PalMOHAIILHOTO BBIPAKEHUS,
OIMHAKOBBIMU JIOIYCTUMBIX 3HAYEHHUI IEPEMEHHOM, TOXKICCTBEHHO
3HaMeHaTeIsIMU
PaBHBIX BBIPAKEHUH, TOKAECTBA, PABHOCHIIBHBIX
4 CrnoxeHne ¥ BBIYNTaHHUE 6 yYpaBHEHHIA, pallMOHAIEHOTO YPaBHEHHS, CTETICHH C
panroHaIbHBIX Apo0eit
C PA3HBIMI 3HAMCHATENSIMHY HYJIEBBIM TOKa3aTelIeM, CTENIEHH C IIeJTbIM
OTpHIIATENILHBIM TIOKA3aTelIeM, CTaHAaPTHOTO BHJIA
KonTtpoabnas padora Ne 1 .
1 P P yuclia, 00paTHOM MPONOPIHHOHATBHOCTH;
ceoticmea.; OCHOBHOE CBOMCTBO pallMOHaNIbHOM 1po0H,
5 YMHOKEHUE 1 ACTCHNC 4 CBOMCTBA CTENEHU C IEITBIM MOKA3aTelIeM, YPaBHEHHUH,
paloHaIbHBIX IpO0eit.
Bo3senenue




paloHaIbHOM 1podu B
CTCIICHb

_k
=y
6 ToXIecTBEHHBIE 7 yHKImH ’
npeobpasoBaHms npasuia: CAOKEHUs, BBIYUTAHMS, YMHOKCHHS, 1CIICHHSI
patOHAIbHBIX npo0Oeii, BO3BeACHHS ApOOH B CTEIICHD,
BBIPKEHUN
yco6ue paBeHCTBa Apo0U HYIIIO.
Konrpoabnast padora Ne 1 /loka3vléams CBOICTBA CTEIIEHU C LIEJBIM [10KA3aTEIEM.
2
Onucvieams rpahudecKuil METO PELICHUS ypaBHEHHUN
C OJIHOM MIEPEMEHHOM.
7 PaBHOCHIIbHBIC ypaBHEHHS. 3
PanuonaibHbIe ypaBHEHHS IIpumensims OCHOBHOE CBOMCTBO pallMOHAIIBHOHN JIpoOu
JUIS COKpallleHus1 U peoOpa3zoBaHus 1poOeit.
8 CrerneHs C meNbIM 4
OTPHLATENBHBIM [IpuBoauTh ApoOU K HOBOMY (00ILIEMY) 3HAMEHATEINIO.
ToKasaTesIeM HaxoauTs CyMMy, Pa3HOCTb, IIPOU3BEIECHUE M YACTHOE
N 1. BBITIOJIHSTH TOXKJIECTBEHHBIE IT BaHUSA
9 CRONCTBA CTCIICHM 5 npobe oIl 0’KJIECTBEHHbIE peoOpa3oBa
C IICJIBIM TTOKa3aTejIcM palMOHAIIBHBIX BBIPAKECHUH.
10 P 4 Pewamyv ypaBHEeHUs ¢ IEpeMEHHON B 3HAaMeHaTee
y==
o0u.
OyHKIUA X Ap
u € rpaduk Ilpumensims CBONCTBA CTENEHHU C LIEJIBIM ITOKA3aTEIEM
JUIS IpeoOpa30BaHUs BHIPAKEHUH.
KonTtpoabnas padora Ne 1
3 3anucvieams yucna B CTAaHIAPTHOM BUJIE.
Buvinonnams noctTpoeHue u 4reHue rpaduka GyHKuuu
_k
y —_
X
I'nasa 2
KBaaparHbie KOpHU. 25
JleiicTBUTEIbHBIE YHCJIA
2
11 OyHKIHA Y = X 3 Onucvieams: IOHSITHE MHOKECTBA, DJIEMEHTA
u e€ rpapuk
MHO’KECTBA, CIIOCOOBI 3aJaHUSI MHOYKECTB; MHOYKECTBO
12 KBazpaTHbIe KOPHH. 3 HATypaJIbHBIX YUCEIl, MHOXKECTBO LIEJIBIX YUCEIL,
Ap Hq)MeTHtfeCKHH MHOKECTBO PAIlMOHATBHBIX YHCEN, MHOKECTBO
KBaJIpaTHBIN KOPEHb
JNEHCTBUTENBLHBIX YHCEI M CBSI3U MKy STUMH YHCIIOB
13 MuoxecTBo u ero 2 BIMHA MHOXXECTBAMH; CBSI3b MEXITYy OCCKOHEYHBIMH
AJIEMEHTBI
JECSITHYHBIMH IPOOSIMU U PaIlOHATHHBIMH,
14 IToxMHOXKECTBO. 2 UppanoHaIbHBIMU YUCIIAMH.

Onepanuu Haj
MHO>KECTBAMU

Pacnosnasams paluOHAJIbHBIC U UPpAllMOHAJIBHBIC




15 Yucnosbie 2 yucna. [I[puBoauTs mpuUMeEpPHI PallMOHAIBHBIX YACET U
MHOXECTBA HMPPALMOHAIIBHBIX YHCET.

- 3anucwvieams ¢ TOMOIIBIO POPMYI CBOWCTBA ACHCTBHIA

16 CaoiicTBa 4
apI/I(bMeTI/I‘leCKOFO C IIGIZCTBHTGJILHLIMH qucijiaMu.

KBaJIpaTHOI'O KOPHS Dopuynuposams:
17 TOKICCTBEHHDIE 5 onpeoeneHus: KBaJJpaTHOTO KOPHS U3 YHCIIA,
npeoOpa3OBaHMs apu(METHYECKOT0 KBapaTHOTO KOPHS M3 YUCIIA,
BBIPAKEHUH, COIEpIKALLUX
KBA/PATHbIE KOPHH PaBHBIX MHOKECTB, [IOJMHOXECTBA, [IEPECEUEHUS
MHOKECTB, 00BEIMHEHNS MHOKECTB;
18 = 3
=+x . — 2

dynxmus ¥ Vx ceoticmea: PyHKIHMH Y = X°, apu(hMETHIECKOTO

u e€ rpapux &
KBaJpaTHOTO KOpHS, GpyHKmmn ¥ ~ VX |

KonTtpoabHas padora Ne 1 .

4 Jloka3pIBaTh CBOMCTBA apu(PMETUYECKOTO KBAAPATHOTO
KOpHS.

) i =
Cmpoums rpadukn GyHKImii y = X 1Y Vx :
Ipumenamo noHsTHE ApUPMETHIECKOTO KBAIPATHOTO
KOPHS JUISI BBIYMCIIEHUS 3HAYEHUI BBIPAKEHU .
Ynpowame Bblpaxenus, coaepxaiiue
apudmeTrnyeckue KBaapaTHble KOpHU. Pemath
ypaBHeHUs1. CpaBHMBATh 3HAYEHUS BbIPAXKEHUH.
BoinonHATe npeodpazoBaHue BhIPAXKEHUN €
MIPUMEHEHUEM BBIHECEHUS MHOXKUTENS U3-TI0]] 3HAKa
KOpHS$1, BHECEHHSI MHOKUTEJNS T0]1 3HAK KOPHSI.
BrInonHATE 0CBOOOKICHHE OT UPPALIMOHAIBHOCTH B
3HaMeHarene JpoOH, aHaIu3 COOTHOLICHUH MEXIy
YHCJIOBBIMA MHOKECTBAMU U MX AJIEMEHTaMU
I'nasa 3
KBanpatHble ypaBHeHHsA 26

19 KBagparusie ypaBHeHUSI. 3 Pacnosnasame v TpUBOAUTH MPUMEPHI KBAJIPATHBIX

Pemenne HEMOIHBIX .
. YpaBHEHUH Pa3aM4HbIX BUJOB (TIOJHBIX, HEMOJHBIX,
KBaJPaTHBIX YpaBHEHUM
MIPUBEAEHHBIX ), KBAJPATHBIX TPEXUIJICHOB.
20 dopmyrna KopHe 4

KBaJPaTHOI'O ypaBHEHUS

Onucwieams B O6HI€M BHUJIC PCIICHUE HCIIOJIHBIX




21

Teopema Buera

KonTtpoabsnas pabora Ne
5

22 KBanpaThblii TpéxusieH

23 Pemenue ypaBHeHUH,
CBOJISAIIIUXCS K
KBaJ[paTHBIM YPaBHECHUSM

24 PanmonansHbIe ypaBHEHHS

KaK MaTEMaTUYECKUE
MOJIEJIN peabHbIX
CUTYyalHi

KounrpoabHnas padora Ne
6

KBaJIpaTHBIX YPaBHEHUM.

Dopmynuposamy:

onpeodenenus. ypaBHEHHs NIEPBOI CTEIICHH,
KBaJPaTHOI'O YPaBHEHUS; KBAPATHOIO TPEXUJICHA,
JUCKPUMHMHAHTA KBaJPATHOI'O YPABHEHUS U
KBaJPAaTHOI'O TPEXUIIEHA, KOPHS KBAaIPaTHOTO
TpéXuseHa; OUKBaIPaTHOTO yPaBHEHHUS;

c6oticmea KBaJIpaTHOTO TPEXUJIEHA;

meopemy Buera u 06paTHyo eii Teopemy.
3anucvieamsb 1 OKa3bIBaTh (POpMyITy KOpHEH
KBaJpaTHOro ypaBHeHus. McciaenoBars KOJIMUECTBO
KOpHEH KBaJAPaTHOI'O YPaBHEHUS B 3aBUCUMOCTH OT
3HaKa €ro JUCKpUMHHAHTA.

Jlokazvieams meopemol: Buera (mpsMyto U 00paTHyo),
0 pa3JIOKEHUU KBAIPAaTHOTO TPEXUWICHA HA
MHOKHTEINH, O CBOMCTBE KBAJIPATHOI'O TPEXUJIEHA C
OTPULIATEILHBIM TUCKPUMUHAHTOM.

Onucvleams HA IPUMEPAX METO]1 3aMEHBI IEPEMEHHON
JUISL pEeILIEHUs] YPABHEHUM.

Haxooums KOpHU KBaJIpaTHBIX YPaBHEHUN PAa3IUYHBIX
Bu10B. [IpumensaTs Teopemy Bueta n obpatHyto eit
TeopeMy. BBINOIHATE pa3iioskeHne KBaIpaTHOTO
TpEX4sIeHa Ha MHOKHATEIU. HaxoauTe KopHU
YpaBHEHUH, KOTOPBIE CBOAATCS K KBaJPATHBIM.

MAaTEMaTUUYCCKUMU MOICIISIMU PEAJIbHBIX CI/ITyaL[I/Iﬁ

HOBTOpeHHe H CUCTeMaTHu3anusd

y4eOHOro marepuaJia

VYnpaxxHeHus 7151 TOBTOPEHUS Kypca

8 kiacca

KonTpoabnasi padora Ne 7
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COIAEP/KAHUE KYPCA AJITEBPBI 8 K/IACCA

I'naesa 1
Payuonanvusie eviparccenusn (44uaca)

Panmonanbshelie qpodu. OCHOBHOE CBOWCTBO paliMoHaIbHOU ApoOu. CroKeHue U BBIYMTAaHUE pallMOHAIbHBIX
apoOeil ¢ onuMHAKOBBIMH 3HamMeHaTessiMU. CJOKEHHE W BBIUMTAHHE PALMOHAJIBHBIX JpOOel ¢ pa3HBIMHU
3HaMEHaTesIMU. YMHOXKEHUE M JIeJICHHE DPALMOHAIbHBIX JpoOeil. Bo3BeneHue paiuoHaibHOW OpoOu B
cTeneHb. TOXKIECTBEHHbIE IpeoOpa3oBaHUs PpALMOHAIBHBIX BbIpaXEHUH. PaBHOCWIIBHBIE ypaBHEHUS.
PannonaneHbie ypaBHeHus. CTENEeHb C LEJIBIM OTPUUATEIBHBIM IOKa3zaTeseM. CBOMCTBA CTENEHH C LENBIM

k .
nokasarenem. OyHkus y = — u e€ rpaduxk.
X

TI'naea 2.

. _ .2 .
Keaopammnuie xkopnu. /leiicmeumenvhuie uucna(25 uacoe) ®ynkuus y = X° u e€ rpaduk .KpaapaTHeie KOpHHU.
ApubdmMeTnieckuii KBaapaTHbI KopeHb. MHOXecTBO u ero 3nemMeHThl. [lomMHOkecTBO. Omepauuu Haf
MHOKecTBaMu. YUucioBble MHOKecTBa. CBOHCTBa apu(PMETUYECKOTO KBaJIPaTHOTO KOpHA. TOXIECTBEHHBIE

npeoOpa3oBaHus BBIPAKEHHIA, COJCPKAIIMX KBaaApaTHbIe KOpHU. DYHKIMS y = +/x U e€ rpaduk.

I'naea 3

Keaopammnuwie ypasenenusa(26 uacos)Kpanpatueie ypaBHEHHs. PelieHne HENMOMHBIX KBAJApPAaTHBIX YPAaBHEHHIA.
@opMyna KOpHEW KBajapaTHOro ypaBHeHMs. Teopema Buera. KBagparuslii TpéxuneH. Pemenue ypaBHEHUH,
CBOJSIIMXCS K KBaPAaTHbIM ypaBHEHUSIM. PanimoHallbHble YPAaBHEHHS KaK MaTEMaTUYECKHE MOJEIIN PEAIbHBIX
CUTYaLUil.

Iloeémopenue u cucmemamuzayus
yueonozo mamepuana(7 4uacos)

KoaudyecTBO 4acoB B

Pa3nen .
NpUMepPHOii mporpaMmme
2. ParmoHasibHbIE BBIPAKEHMUS. 44
3. KBagpatnsie kopHH. J{elicTBUTENBHBIEC YHCTIA. 25
4. KBagpaTHble ypaBHEHUS. 26
5. IloBTOpeHue u cuctemMaTu3anus yaeoHOro 7
MarepHara.
HUTOTI'O 102

11



KanengapHo- TemaTuyeckoe njiaHupoBanue. 8 kJiacc ,

3 yaca B Henenwo, Bcero 102 yaca

Tema ypoka Kosmu | Kanenpap | ®aktu | Tun
€CTBO | HbIe YyecKHe | ypoka
4acoB | CPOKH CPOKH

I'naBa 1. PaumonanbHbie BbipaskeHus (444aca)
1 PanmonansHbie 1poou. 1 ycT
2 Pannonansubie 1poou. 1 ycT
3 OCHOBHOE CBOIMCTBO pallMOHAIILHOM IPOOH. 1 ycT
4 OCHOBHOE CBOWCTBO PallMOHATIBHOMN JIPOOH. 1 ycT
5 OCHOBHOE CBOMCTBO pallMOHAJILHOM IPOOH. 1 ycT
6 CnoxeHne M  BbIYMTAHUE  palMOHAIBHBIX | 1 ycrt
npo0elt ¢ 0IMHAKOBBIMHU 3HAMEHATEIISIMH.
7 CnoxeHue M  BbIUMTAHUE palMOHAIBHBIX | 1 yct
apo0eit ¢ 0IMHAKOBBIMHU 3HAMEHATEIISIMH.
8 CnoxeHue M  BbIUMTAHUE  palMOHAIBHBIX | 1 yct
npo0elt ¢ 0IMHAKOBBIMHU 3HAMEHATEIISIMH.
9 CnoxeHue M  BbIYMTAHUE  palMOHAIBHBIX | 1 ycTt
npo0elt ¢ pa3HbIMU 3HAMEHATEIISIMU.
10 CrnokeHME W BBIYMTAHWE  PAIMOHAIBHBIX | 1 ycT

Ipo0elt ¢ pa3HbIMU 3HAMEHATEIISIMU.

11 CrnokeHME W BBIYMTAHWE  PAIMOHAJIBHBIX | 1 ycT
npo0elt ¢ pa3HbIMU 3HAMEHATEIISIMU.

12 CnoxxeHue ¥  BBIYMTAHHWE pPAlMOHAIBHBIX | 1 ycT
apo0eilt ¢ pa3HBIMHU 3HAMEHATEISIMU

13 CnoxxeHue ¥  BBIYMTAHHE palMOHAIBHBIX | 1 ycT
apo0elt ¢ pa3HBIMU 3HAMEHATEISIMH.

14 [loBTOpenne wu cucremaruzanusi ydeOGHoro | 1
Mmarepuaia

15 KonTtpoJsabHas padora Nel 1 K3

16 AHanu3 KOHTPOJIbHOW paboThl. YMHOXeHue u | 1 ycTt
JieJIeHUE pallMOHAJIbHBIX Apo0eit

17 YMHOXKEHUE U JiefIeHHe palliOHaIbHbIX Apodeit | 1 ycT

18 YMHOXEHUE U ICJICHUE PaIlHOHAIBHBIX pobeit | 1 ycT

19 YMHOXE€HHEe M JelieHue  paluoHaibHbIX | 1 ycT
npobeii. Bo3Benenue panuoHanbHOM IpoOH B
CTETIeHb

20 ToxnecTBeHHbIE npeobpaszoBanus | 1 ycT
panMoOHATBFHBIX BBRIPAKCHUH.

21 ToxnecTBeHHbIE npeoOpa3oBanus | 1 ycT
panMoOHATBFHBIX BBRIPAKCHUH.

22 ToxnecTBeHHbIE npeobpaszoBanus | 1 ycT
panMoOHATBFHBIX BBRIPAKCHUH.

23 ToxnecTBeHHbIE npeobpaszoBanus | 1 ycT
panMoOHATBFHBIX BBRIPAKCHUH.

24 ToxnecTBeHHbIE npeobpaszoBanus | 1 ycT
panMoOHATBFHBIX BBRIPAKCHUH.

25 ToxnecTBeHHbIE npeoOpa3zoBanus | 1 ycT

paIoHaIbHBIX BBIPAKEHUH.
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26 [ToBropenne u cucremaruzauusi ydebHoro | 1
MaTepuasia
27 KonTtpouabHas pabora Ne2 1 K3
28 AHanmu3 KOHTPOJIBHOW paboThl. PaBHOCHIBHBIC | 1 ycT
ypaBHEeHUs PanoHalIbHBIE YPAaBHEHHUSL.
29 PaBHOCHIIbHBIE  ypaBHeHHs1  PamuonanbHbie | 1 ycT
YpaBHCHHSI.
30 PaBHOCHIIbHBIE — ypaBHeHUs1  Pammonanbshbie | 1 ycT
YpaBHCHHSI.
31 Crenenn C LEJIBIM OTpULIATEeNbHBIM | 1 ycT
MTOKAa3aTeJIeM.
32 CreneHs c LIEIBIM oTpunaTenbHbM | 1 ycT
MTOKAa3aTeJIeM.
33 CreneHs c LIEIBIM oTpunaTenbHbM | 1 ycT
MIOKAa3aTeJeM.
34 Crenenb c LEIBIM oTpuuaTenbHbM | 1 ycT
MIOKAa3aTeJeM.
35 CBOJCTBa CTENIEHHU C IIEJIBIM I10Ka3aTeEM. 1 ycT
36 CBOMCTBA CTEIIEHH C I[EJILIM ITOKA3aTEIEM. 1 ycT
37 CBOIICTBa CTENICHHU C IICJIBIM TTOKA3aTEIIEM. 1 ycT
38 CBOMCTBA CTEIIEHH C I[EJILIM ITOKA3aTEIEM. 1 ycT
39 CBoiicTBa CTENIEHH C IEJIBIM MOKA3aTEJIeM. 1 ycT
40 k . 1 ycr
Oyuknms y = — ¥ e€ rpaduxk.
X
41 k N 1 yct
Oyukuus y = — U e€ rpaduxk.
X
42 k . 1 ycT
OyHKIUA y = — U €€ rpaduk.
X
43 [ToBropenne u cucremaruzauus ydebHoro | 1
MaTepuaia
44 KonTtpoabnas pabora Ne3 1 K3
I'nasa 2. KBagpaTubie kopuu. JleiicTBuTe/ibHbIE Yncjaa(25 yacoB)
45 AHanu3 KOHTPOJILHOM paboThI 1 ycT
46 OYHKIHS y = X° ¥ e6 rpaduK . 1 ycr
47 OyHKIWA y = X° 1 eé TpaduK . 1 ycT
48 OyHKIH y = X° 1 eé rpaduk . 1 yer
49 KBanpathsie KOPHH. Apudmernuecknit | 1 ycT
KBaJPATHBI KOPEHb
50 KBanpathsie KOPHH. Apudmernuecknit | 1 ycT

KBaJIpaTHbI KOPEHb
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o1 KBanpatHsie KOPHH. Apudmernuecknit | 1 yer
KBaJIpaTHbI KOPEHb

52 MHOXECTBO U €T0 3JIEMEHTHI. 1 yer

53 MHOX€eCTBO U €r0 3JIeMEHTHI. 1 ycTt

54 MHOK€eCTBO U €r0 JIEMEHTHI. 1 ycT

55 [TonmuoxkecTBO. Onepanuu Haj MHOXKecTBamu | 1 ycT

56 [TonmuoxecTBO. Onepanuu Haj MHOXecTBamu | 1 ycT

57 YucnoBsle MHOXKECTBA 1 ycT

58 YucnoBble MHOXKECTBA 1 yct

59 CpoiictBa  apudmernyeckoro  KkBaapaTHoro | 1 ycT
KODHSI.

60 CpoiicTBa  apudmeTrHdeckoro KpajapaTHoro | 1 ycT
KODHSI.

61 CpoiictBa  apu¢mernyeckoro KsajapaTHoro | 1 yer
KODHSI.

62 CpoiictBa  apudmernyeckoro kBaapaTHoro | 1 ycT
KODHSL.

63 ToxxnecTBeHHBIE MTpeoOpa3oBaHus BBIpaKEeHHH, | 1 ycT
coZiep KalIiX KBaJApaTHBIE KOPHH.

64 ToxnecTBeHHbIE peoOpa3oBaHUs BbIpaxeHHi, | 1 ycT
coJiep KalMX KBaJApaTHbIE KOPHH.

65 ToxnecTBeHHbIE TPe0Opa3OBaHusl BbIpakeHUH, | 1 yct
CoJIep KalMX KBaJApaTHbIE KOPHH.

66 ToxnecTBeHHbIe MTpeoOpa3oBaHus BbIpaXKEHUH, | 1 ycT
COoJZIep KalNX KBaJApaTHBIE KOPHH.

67 ToxnecTBeHHbIe MTpeoOpa3zoBaHus BbIpaXKEHUH, | 1 ycT
COJZIep KalINX KBaJpaTHBIE KOPHH.

68 | dymkumms y = /x 1 yer
u e€ rpaduk.

69 | dynkums y = v/x 1 yer
u e€ rpaduk.

70 [ToBTopenne u cucremaruszauus ydebHoro | 1
Marepuaa

71 KonTtpouabHnas padora Ne 4 1 K3

I'naBa 3.KBagparHble ypaBHeHusi (26 4acoB)

72 AHanu3 KOHTponbHOUW pabotel. Kampatasie | 1 ycT
ypaBHeHHsI. PemeHne HEMONHBIX KBaJPAaTHBIX
ypaBHEHUH

73 KBanparusle ypaBHeHus. Pemenue Hemonsbsix | 1 yct
KBaJIPATHBIX YPaBHEHHM

74 KBagparueie ypaBHeHHs. Pemenue HemosHbIX | 1 ycT

KBaJPATHBIX YPAaBHEHUU
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75 ®opMyita KOpHEH KBapaTHOIO YPaBHEHUs 1 yct

76 ®opMyta KOpHEH KBaApaTHOI'O YPaBHEHUs 1 yct

77 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1 ycT

78 dopmyiia KOpHEH KBAJIPaTHOTO YpaBHEHUS 1 ycT

79 Teopema Buera 1 ycT

80 Teopema Buera 1 ycT

81 Teopema Buera. [ToBTOpeHME ul|l ycT
cUcTeMaTru3anus yueOHOro Marepuana

82 Kontpoabnasi padora Ne 5 1 K3

83 Ananu3 KoHTposbHOW pabotrel. KBampartsiid | 1 ycTt
TpEXUICH

84 KBanpathslii TpéxunieH 1 ycT

85 KBanpathslii TpéxunieH 1 ycT

86 Pemenue ypaBHEHUH, CBOIAIIMXCS K|1 ycT
KBaJIpaTHBIM ypaBHEHUSIM

87 Pewenue ypaBHEHUH, CBOJIAIINXCS K|l ycT
KBaJ[PaTHBIM YPaBHEHHUSIM

88 Pewenue ypaBHEHUH, CBOJIAIINXCS K|l ycT
KBaJ[PaTHBIM YPaBHEHUSIM

89 Pemenue yYpaBHEHUH, CBOJISIIIUXCS K|l ycT
KBaJ[PaTHBIM YPaBHEHUSIM

90 Pemenue yYpaBHEHUH, CBOJISIIINXCS K|l ycT
KBaJ[PaTHBIM YPaBHEHUSIM

91 PanmonaneHele YPaBHEHHUS Kak | 1 ycT
MaTeMaTHYECKHUE MOJEITH PEaTbHBIX CUTYaIHi

92 PanmonaneHele YPaBHEHHUS Kak | 1 ycT
MaTeMaTHYECKHUE MOJEIH PeaTbHBIX CUTYaITH

93 PanmonaneHele YPaBHEHHUS Kak | 1 ycT
MaTeMaTHYECKHUE MOJEIH PEATbHBIX CUTYaIHi

94 PannonansHbIe YpaBHEHUS Kak | 1 yct
MaTeMaTHYeCKUEe MOJEIH peabHbIX CUTYaIil

95 ParmmonanbHbIe ypaBHEHHS Kak | 1 ycrt
MaTeMaTHYECKUE MOJIEH PeabHbIX CUTYaIH

96 [ToBropenne wu cucremaruzanusi ydeOHoOrO | 1
Mmarepuaia

97 KontpoabHnasi padora Ne 6 1 K3
IToBTOpeHue u cucremarusanus yueOHoro marepuaJa (7 4acoB)

98 IToBTOpEHME 1

99 [ToBTOpEeHME 1
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100 IToBTOpEeHME 1

101 IToBTOpEeHME 1

102 [ToBTOpEeHME 1

Bcero 102 yaca

YueOHO-MeTOANYECKOE H MaTepUaAJIbHO TEXHUYIECKOEC odecrneuyeHue 06p330BaTeJ'II>HOF0 nmpouecca

Mep3asik A.I'. Maremaruka: nporpammsbl: 5 — 9 kimaceel / A.I'. Mepansk, B.b.Ilononckuii, M.C. Sxup,
E.B.Bynko. — M: Benrana rpad, 2013.

Mep3ask A.I'. AnreOpa: 8 kmacc: yuyeOHHMK Ui ydalmuxcsi o0meoOpa3oBaTeNbHBIX OpTaHU3alui /
A.I'' Mepansx, B.b. [Tononckuii, M.C. SIxkup — M: Benrana-I'pad, 2018 r.

Mep3nsik  A.I'. AnrebOpa: aMIakTHUeCKWe MaTepuanbl: & KiIacc: TOCOoOMe [UIS  ydalluxcs
obmeodpazoBarenbHbIX opranusanuii / A.I'. Mep3isak, B.b.Ilononckuii, E.M. Pabunosuy u ap. — M: BeHnrana-
I'pad, 2016.

Byuxko E.B. Anrebpa: 8 xiacc: meroamueckoe mocobue / E.B. bynko, A.I'. Mep3msik, B.b.IlonoHckwid,
M.C. Slkup — M: Benrana-I'pad, 2016.

Anrebpa. 7 — 8 knaccel. Temaruueckuil TpeHaxep. BxoHas AuarHocTHKa, UTOroBas padora: yueOHO-
metonudeckoe mocodbue / [Tox pen. @.d. Jlsicenko, C.}O. KymabyxoBa. — Pocros-nHa-/lony: Jlerun, 2014. —
(ITpomexxyTouHas arTecTanus)
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