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IHHOACHUTEJBHASA 3AIINCKA

Anre0pa sBJsIeTCS OAHUM U3 ONOPHBIX KypCOB OCHOBHOI'O 00IIEro oOpa3oBaHuUs: OHA 00ecreunBaeT U3ydYeHue Apyrux
JUCLMIUINH, KaK €CTECTBEHHO-HAYyYHOr0, TaK M T'YMaHUTAPHOIO ILIHMKIJIOB, €€ OCBOCHHE HEOOXOJUMO JUIsl MPOJOJIKEHUS
oOpa3oBaHMsI U B TIOBCEJHEBHOM XU3HU. Pa3BuTue y oOyyaromuxcs HaydHbIX MPEJCTABICHUNH O IPOUCXOXKIECHUU U
CYLIHOCTHU alnreOpanyeckux aOCTpaKLMii, cioco0e OTpaKeHUs] MaTEMaTUUYECKOW HAyKOM SIBJIEHUH M IPOLECCOB B MPUPOJE U
oOImiecTBe, pojii MaTeMaTHUYECKOrO MOJEIUPOBAHUS B HAYYHOM MO3HAHUHM M B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PEHUS W KAYECTB MBIIIJICHHS, HEOOXOAUMBIX JUJIsl aJanTallid B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3ydyenune anreOpbl oOecrieynBacT pa3BUTUE YMEHHUS HaONIOAaTh, CPaBHHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI, (HOPMYIHPOBAThH
yTBepkIeHus. OCBOEHHE Kypca anreOpbl 00ecneyrBaeT pa3BUTHE JOTMUYECKOTO MBIIUIEHUS! O0OYYAIOIIUXCS: OHU UCTIONb3YIOT
JNEAYKTUBHbIE M WHAYKTHUBHBIE PAacCyX AeHHUs, 0000IIEHHEe M KOHKpPETU3allMIo, adCTparupoBaHue U aHanoruto. OOydeHue
asiredpe MpeanoyiaracT 3Ha4UTEIbHbIA 00bEM CAMOCTOSTEIBHON IEATEIBHOCTH O0YYaIOIIUXCs, TTOITOMY CaMOCTOSTEIBHOE
pelIeHne 3a/1a4 SBJSETCS pealn3aueil 1esTeNbHOCTHOrO MPUHIIUIIA O0yUEHUS.

B crpykType mnporpammbl y4eOHOTro Kypca «Anredpa» ajii OCHOBHOIO 00IIero oOpa3oBaHUS OCHOBHOE MECTO
3aHUMAIOT COJEPKATETbHO-METONYECKUE JIMHUU: «UHUCIa U BBIYMCICHUS», « AJreOpandeckue BhIpaKEHUN», « Y paBHEHUS U
HepaBeHCTBa», «DyHKuun». Kaxnas U3 3Tux coaepKaTeabHO-METOJUYECKUX JIMHUN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET
U3YyYEHHUs Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JUHUAMU. B xoae n3ydeHust yueOHOro Kypca o0y4aromumMes IpuxouTcs
JIOTUYECKH PACCykJ1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBSI3U ¢ 3TUM B mporpamMmy yd4eOHOro Kypca
«AnreOpa» BKJIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTMKH, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTH4ecKOro
oOpa3oBaHMsI M CIIOCOOCTBYIOIIME OBJIQJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAJIBHOIO MAaTEMAaTUYECKOrO S3bIKA.
ConepxaTenbHON U CTPYKTYPHON OCOOEHHOCTBIO yUeOHOT0 Kypca «Aire0pay siBIsIeTCsl €10 HHTErPUPOBAHHBINA XapaKTep.

Conepxxanne suHMM «YUucna W BBIUMCICHUS» CIYKAT OCHOBOM Il JaJbHEHIIEr0 WM3YyYEHHs MaTEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y O0YYAIOUINXCS JIOTUYECKOTO MBIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAaMU, a
TaK)Xe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX /JIs MOBCEIHEBHOM >kM3HU. Pa3zBuTHE MOHATHS O 4YUCIE Ha
YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl CBA3aHO C PALMOHAIBHBIMU U UPPALMOHATIBHBIMHU YHUCJaMH, (HOPMHUPOBAHUEM



NPEICTaBICHUA O JAEUCTBUTENBHOM 4YHCIE. 3aBEpIIEHHME OCBOCHHUS YHWCIOBOW JMHUU OTHECEHO K CpeJHEMY oO0IIemMy
00pa3oBaHUIO.

Copepxanue ABYX aireOpandecKkux JIHHUA — «AJredpanyeckue BBIPAKEHUS» U «YPABHEHHS U HEPaBEHCTBA»
crocoOcTByeT (POpPMHUPOBAHUIO Yy OOydYaIOIIUXCS MaTeMaTHYeCKOro ammapara, HEOoOXOJUMOro JUis pEIIeHUs 3aaady
MaTEMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOro 001ero oOpa3oBaHUS
yueOHBII MaTepHall TPYyNIUPYETCS BOKPYT pAllMOHATBLHBIX BhIpaXKeHUH. AJredpa IeMOHCTPUPYET 3HAUCHUE MaTeMaTUKU Kak
A3BIKA JIJI1 TOCTPOEHUSI MaTEMaTUYECKUX MOJIeNIed, ONMKUCaHUsl MPOIIECCOB U SBJIICHUM peanbHoro mupa. B 3amaun oOydyeHus
anredpe BXOAAT TakKe JalibHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIICHUS, HEOOXOIUMOTO, B YACTHOCTH, JUIsI OCBOCHHUS
Kypca HH(POPMATUKH, M OBJAJCHUE HaBbIKAMHU JEIYKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHne CHUMBOJBHBIX (opm
CHOCOOCTBYET pPa3BUTHIO BOOOPAXKEHHUSI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepsxanue QyHKIIMOHAIBHO-TPpaQUUECKOM JIMHUM HAIICJICHO Ha MOTydeHUEe 00yJaronuMucs 3HaHUN 0 QYHKIMIX KakK
BaOKHEHIIIEH MaTeMaTUYECKON MOJENH JIJIsi ONMUCAHUs M UCCIIE0BaHUs Pa3HOOOPa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmecTBe. l3yueHne wmaTepuajsa CIOCOOCTBYET pa3BUTHUIO Yy OOYYAIOMIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIE
BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATUKU — CJIOBECHBIE, CAMBOJIMUECKHE, Tpa)uuecKre, BHOCUT BKJIaJ B (POPMHUPOBAHUE
MIPEACTABIICHHUI O POJIM MATEMATUKU B PA3BUTUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kiaccax u3y4yaeTcsi y4eOHbI Kypc «AnreOpa», KOTOPBIA BKIIIOYAET CIIEAYIOIINE
OCHOBHBIE pa3fenbl coAepxkaHus: «Hucia U BIYUCICHUSNY, «ANreOpanyeckue BhIPAKEHUS», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIIUN.

Ha usyuenue yue6HOro Kypca «Anredpa» B 9 kiacce — 102 gaca (3 yaca B HeZlemio).



COIEPKXAHUE OBYUYEHUA
9 KUIIACC

Yucia ¥ BIYMCICHUSA

PanmonaneHpie 4ncia, UppalMOHAJIbHBIE YHWCIIA, KOHEYHBIE M OECKOHEYHBIE [ECATUYHBIE IpoOH. MHOXKECTBO
JICHUCTBUTENBHBIX YHUCEN, JCWCTBUTENbHBIE 4YHCIAa Kak OCECKOHEUHBIE JAecATU4YHbIe ApoOu. B3aumMHO oIHO3HAUHOE
COOTBETCTBHUE MEXKAY MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOIA.

CpaBHeHHE IEHCTBUTENBHBIX YUCEI, apu(PMETUYECKUE NEUCTBUS C IEUCTBUTEIbHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKpPYKAOLIEr0 MUPA, IITUTEIBHOCTD MPOIIECCOB B OKPYKAIOIEM MUPE.

[TpuOnnkE€HHOE 3HAYEHHNE BEJIMYMHBI, TOUHOCTh NpuOnmkenus. Okpyrienue uuceln. [Ipukuaka 1 oneHka pe3ysibTaToB
BBIUKCIICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneintHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOMSIIMXCS K KBaapaTHbIM. bukBaapartHoe ypaBHeHueE. lIpumepsr
pEeLIEHNs YPAaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM Ha MHOKHUTEIIH.

Pemenne npoOHO-paliMOHAIbHBIX ypaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 ajre0paniyeckuM METO/I0M.

VYpaBHeHue ¢ JByMsi TEepeMEHHBIMH M ero Tpaduk. PermeHue cuctem ABYX JMHEHHBIX ypaBHEHHH C JBYMs
nepeMeHHbIMU. Pelenue cuctem ABYX ypaBHEHUM, OJJHO U3 KOTOPBIX JIMHEWHOE, a Apyroe — BTOpo# creneHu. I 'paduyeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJTHOU NIEpEMEHHOM. Perenre cuctemM JMHEMHBIX HEPABEHCTB C OJTHOW IIEPEMEHHOM.
KBagpatneie HepaBeHCTBA. ['paduueckast HHTEpIIpeTanusi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DyHKIUU



KBampatnunas Qynkuus, e€ rpagux u cBoiictBa. IlapaGona, KOOpAMHATHI BEPIIMHBI MapabOJbl, OCh CUMMETPUU
1apadoJibl.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , # ux cBoiicTBa.

Yucaosbie M0OCJIEI0BATEILHOCTH U IPOTPECCHH

[ToHsiTHE YMCITIOBOI MOCEN0BATENLHOCTH. 3a/IaHKE MOCIIEI0BATEIbHOCTH PEKYPPEHTHON (opMyIiol u popMysion N-To
YJIeHa.

ApudmeTrueckas U TreoMeTpuueckas mnporpeccur. @opmyasl N-ro uieHa apuPMETHUECKOH U TEeOMETPUUYECKOU
IIPOTPECCHM, CYMMBI IIEPBBIX N YJICHOB.

N3o0Opaxkenne uiaeHOB apu(METHUUECKON M TEOMETPUYECKOW MPOrpecCUid TOYKaMH Ha KOOPAMHATHOM IIOCKOCTH.
JIMHEWHBIA U SKCIOHEHIUATIBHBIA POCT. CII0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

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 POCCUICKHX MAaTEMATHKOB M POCCUHCKOM MaTeMaTUYECKOW WIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHUKEHUN B
JIPYTUX HayKax W MPUKIAIHbIX chepax;

2) rpa:xkIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00S3aHHOCTEN IpaKJaHUHA U peali3allii ero Ipas, MPECTaBICHUEM O MAaTeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUM, MPOLENYyp TPakITAaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHI
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUECKUX MPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAHOBKOM HAa aKTMBHOE YYaCTHUE B PEIICHUU MPAKTUYECKUX 3a7a4 MATEMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHHEM
BKHOCTH MaTEMaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU JIJISL YCIIEITHON MPO(GECCHOHAIBHON JEATeTbHOCTH U
pPa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOEHUEM WHIUBUAYAJIBHOW TpaeKTOpUU OOpa3oBaHUsI U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY M AICTETUYECKOMY BOCHPUSTHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3ajad, PEIICHH,
paccyXIeHU, YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaIMel B JCSATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YeJIOBEKa, MPUPOJIBI U OOIIECTBA, MTOHUMAHNEM MAaTeMAaTHUYECKOW HAYKH Kak c(epbl YeTOBEUECKOU ACATEIbHOCTH,



JTANoOB €€ pa3sBUTHUS U 3HAYMMOCTH [UIA PA3BUTHUS LIMBUIM3ALMU, OBJIAJEHUEM SI3bIKOM MAaT€MAaTUKU U MaTEMaTHUYECKON
KYJIbTYPOU KaK CpEICTBOM IIO3HAHUS MUPA, OBJIAJICHUEM IIPOCTECHIIMMU HaBbIKAMU MCCIIEI0BATEIILCKON AEATEIBHOCTH,

6) pusnyeckoe BocnuTanue, popMUpPOBaHUE KYJIbTYPbI 310POBbS U IMOLMOHAJILHOIO 0JIarOnoyYus:

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbs, BEJACHHS 3J0pOBOT0 00pa3a KU3HH
(3mopoBoe mMTaHME, COaJaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peEryjspHas (Qusuueckas aKTHUBHOCTB),
c(OpMUPOBAHHOCTBIO HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOI'O e IpaBa JAPYyroro 4yeioBeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpUEHTalMell Ha MPUMEHEHHE MATEeMATHYECKHX 3HAHMW JUIsl pEelIeHHs 3a7ad B 00JACTU COXPAHHOCTU OKpPYXKaroIlen
Cpeabl, IUIAHUPOBAHUS MOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX ITOCHEACTBUM ISl OKPY/KAOLIEW CPEAbl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTeH X peLeHus;

8) ajanTanmsa K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBLHON U NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIIOBHSX HEONPEACIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4eEpE3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHMCJIE YMEHHUE YUUTHCS y APYTHX JIOJEH, MPUOOpPETaTh B COBMECTHOU JIEATEIBbHOCTH
HOBBIC 3HaHUS, HABBIKM U KOMIIETEHIINH U3 ONBITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYIUPOBATh WUJEH, MOHATHS, TUIOTE3bl 00
00BEKTaX M SBJICHUIX, B TOM UUCJIE paHEe HEU3BECTHBIX, OCO3HABATh AC(PUIUTHI COOCTBEHHbBIX 3HAHUI U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TpeOyHOLIUi
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 IPU3HAKU MAaTEMATUYECKUX OOBEKTOB, NOHATUN, OTHOIIEHUN MEXIy
HOHATUAMHU, (HOPMYIUPOBATH OIPENEICHUS MOHATUM, YCTAaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KiacCU(pUKALUU,
OCHOBaHUS JJ1s1 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPUH MTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYIUPOBATh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHbBIC, €IUHUYHBIC,
YaCTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMATHUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKACHUSX, IPEAJIaraTb KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKIIOYEHHUH,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

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

BBIOMPATHh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
MOAXOSIINNA C YIETOM CaAMOCTOSITEJIBHO BbIICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBareLbCcKue 1eCTBUA.

HCITOJIb30BaTh BOMPOCH! KaK MCCIICIOBATEIbCKUM HHCTPYMEHT MO3HAHMS, (POPMYIUPOBATh BOIPOCH], (PMKCHUPYIOITHE
MPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOATEILHO YCTAaHAaBIMBAaTh HWCKOMOE | JaHHOE, (OpMHUPOBATh THUITOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

IIPOBOJIMTH IO CAMOCTOSITEJIbHO COCTaBIICHHOMY IIIaHY HECIIOXKHBIM AKCIIEPUMEHT, HEOOJIBIIIOE HMCCIICIOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHHWS W BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHOTO HAOIIOICHMUS,
MCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTD MOJIYICHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKKE BBIIBUTATH MPEAIMOJIOKEHUS 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 (OpMy TIpeACTaBICHHS WHGOPMAIMK ¥ WUTIOCTPUPOBATH PEIIaeMble 3a/Jadd CXEeMaMH, JuarpaMMaMH,
WHOU TpadUKON U UX KOMOMHAIMSMU;

OLICHMBATh HAJEKHOCTh HH(OpPMAIMU 1O KPUTEPUAM, NPEIJIOKEHHBIM YYHUTelIeM WiIH CchOpMYyIUPOBAaHHBIM
CaMOCTOSITEIIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

BOCIIPUHUMATh ¥ (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBHU C YCJIOBHSIMU MW ICNISAMH OOIICHHsI, SCHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MHUCHhbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XoAe OOCYyXJeHHUs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMmbl, MpOOJEeMBbI, pelaeMor 3ajauu,
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOWICK PEIICHHUS, COTOCTaBIATh CBOW CYXICHUS C CYXKICHUSIMH IPYTHX
VYaCTHUKOB JHAJIOTa, OOHApPYKHWBaTh pa3IMYUWe M CXOJCTBO TO3UIMH, B KOPPEKTHOH ¢opme (GopMyIHpoBaTh
pa3HoTIacHsl, CBOM BO3PAXKECHHUS;

MPEICTABIATh PE3YbTAThl PEIICHUS 3a/Ja4d, IKCIIEPUMEHTA, UCCIICOBAHUs, TIPOEKTa, CAMOCTOSITEIbHO BhIOMpATH
(dbopMat BBICTYIUICHUS ¢ YIETOM 3a/1a4 IPE3EHTAIIMU U OCOOEHHOCTEH ayAUTOPHUH;

MOHUMAaTh W HCIIOJH30BATh IMPEUMYIIECTBA KOMAHIHOW W WHIWBHUIyAIbHOW paOOTHI TPH PEIICHWH YYeOHBIX
MaTeMaTUYECKHX 3a]1a4;

MPUHUMATH 11eJTh COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM paOOThI, pacIpeIeisiTh BUIbI
paboT, JOrOBapUBATKLCS, 00CYXKIaTh MPOIIECC U PE3yIbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYyNMoOBBIX (popmax paboTel (0OCykaeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYPMbI U JpYyrue),
BBITIOJIHATh CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOM JCHCTBUSA C APYTMMHU YJCHAMH KOMAaHJBI, OICHUBATH
KadeCTBO CBOETO BKJIa/Ia B OO MPOIYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM yYaCTHUKAMH B3aHMOICHCTBHSI.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



e CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJITOPUTM PELIEHMs 3aJauyd (MM €ro 4acTh), BbIOMpaTh CHOCOO pELIEHUs ¢
y4ETOM HMEIOUINXCS PECYypCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BApUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

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

e IPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUU 3aJa4l, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh
Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

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

HPEIMETHBIE PE3YJIBTATDI

K xoniry 00y4yeHusi B 7 kiacce oOy4aronIuics MOMyYUT CIASAYIONIUE MTPEAMETHBIC PE3YIbTATHI:

Yucaa 1 BBIYUCTCHUSA

BrImToHATE, coueTast yCTHBIE M TUChbMEHHBIC MPUEMBI, apu(PMETHIECKUE ACHCTBHUS C PAIIHOHATLHBIMHU YHCIIAMHU.

HaxonuTh 3HaYeHUST YUCIOBBIX BBIPAKECHHUM, MPUMEHITh Pa3HOOOPa3HbIE CIIOCOOBI M MPUEMBI BHIYUCICHUS 3HAYCHUM
JTPOOHBIX BBIPAKEHUIM, COACPKAIIMX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[lepexoauTh OT OAHOW (hOPMBI 3aMUCH YHUCEN K Apyroi (mpeoOpa3oBhIBATh JECCITHUYHYIO JPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO IECATHYHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHAILHEIC YHCTIA.

OKpyrJsTh yncna.

BpInonHAT NPUKHAKY M OLEHKY pPE3yJbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUW YHCIIOBBIX BBIPAXKECHUM. BBINOIHATH
JICUCTBUSA CO CTETICHSIMU C HATYpPaIbHBIMH IMOKA3aTEISIMHU.

[IpuMeHATh MPU3HAKHU JACTMMOCTH, PA3JIOKCHUE HA MHOKUTEN HATYPaTbHBIX YHCEIT.

PemaTe mpakTHKO-OPHEHTHPOBAHHBIC 33]1a4M, CBA3aHHBIC C OTHOIICHWEM BEJIMYWH, TPOIMOPIIMOHATILHOCTHIO BEJTUYHH,
MPOIICHTAMH, WHTEPIIPETUPOBATh PE3YJIbTAaThl PEHICHUS 3aJad C y4E€TOM OTpPaHWYCHHM, CBS3aHHBIX CO CBOWCTBAMU
paccMaTprUBaeMbIX OOBEKTOB.



AJuireOpandecKkue BbIPaKEeHUSA

Hcnonp30BaTh aiareOpanyeckyrd TEPMUHOJIOTHIO M CHMBOJMKY, NPUMEHITh €€ B IPOIECCE OCBOCHMSI Y4eOHOTO
MaTepuaa.

HaxoauTs 3HaueHns1 OyKBEHHBIX BHIPOKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHMs LENOr0 BBIPAXKEHUS B MHOTOWIEH MPHUBEACHUEM MOJOOHBIX CIAraéMblIX, PacKpbITUEM
CKOOOK.

BBINOMHATE YMHOXEHUE OJHOUYIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha MHOIOWIEH, IPUMEHATHh (OpMyJbl KBajpaTa
CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOXHUTENIH C IMOMOIIbIO BBIHECEHHUS 3a CKOOKM OOILEro MHOXKHUTEJNS,
IPYNIHUPOBKHU CIAraeMbIX, IPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOKEHHUS.

[TpumensTh TpeoOpa3oBaHusi MHOTOWIECHOB ISl PEILICHUS Pa3IMYHbIX 33/1a4 U3 MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3
pEeanbHOM ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMU IMOKA3aTEISIMU AJI IPe0oOpa30BaHUsl BbIPAKEHUMH.

YpaBHeHMs U HEPABEHCTBA

Pewars JMHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHSAS IIpaBWIIa IEpexofa OT UCXOLHOIO YPaBHEHUS K
pPaBHOCWJIBHOMY eMy. IIpoBepsATh, ABIsSETCA JIM YUCIIO KOPHEM YPaBHEHUS.

[IpuMeHATh rpaduueckue METOAbl IPHU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TopOupaTe mpuUMeEpPHI AP YKCE, SIBISIOUUXCS PEHICHUEM JIMHEHHOT0 YpaBHEHHUS C ABYMS IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM MJIOCKOCTU IpadUK JIMHEHMHOIO ypaBHEHHUS C JIByMS NEPEMEHHBIMH, MOJb3YsCh IpaduKoM,
IIPUBOJUTD IIPUMEPHI PELICHUS YPABHEHMUS.

Pemath cucteMbl 1BYyX JTMHEWHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM YHUCJIE IpaUyEeCKu.

CoctaBisaTh M pelIaTh JUHEWHOE YPABHEHWE WA CHUCTEMY JIMHEMHBIX YPAaBHEHUU MO YCIOBHIO 3aJayH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MOJYYEHHBIN PE3yNbTaT.

DyHKIUU

N300paxaTh Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpJAMHATAM, JIy4H, OTPE3KH,
MHTEPBaJIbl, 3aMCHIBATH YUCIOBBIE TPOMEXKYTKH HA alNreOpandeckoM si3bIKe.



OtMeyaTh B KOOPJMHATHOM TUIOCKOCTH TOYKHM MO 3a/IaHHBIM KOOpPJIMHATaM, CTPOUTh I'paQUKU JTUHEHHBIX (DYHKIIHM.
Ctpouts rpaduk pyHkuu y = [X|.

OnuceIBaTh ¢ TOMOIIBI0 (YHKIIMA U3BECTHBIC 3aBUCUMOCTH MEXKTy BEIMYMHAMU: CKOPOCTh, BPEMsl, PACCTOSTHUE, I1EHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU N0 3HAUCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cHoco0 TMpEACTaBICHHUs W aHalu3a WHGOpMAIMU, U3BJIEKaTh W HHTEPIPETUPOBATH
uH(pOpMAIIUIO U3 IPaUKOB peaTbHBIX POILECCOB U 3aBUCUMOCTEH.

K koHIly 00y4yeHus B 8 Kkiacce oOy4aromuiics NOMYyYUT CIAEAYIOIINE IPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYMCTIEHUSA

Hcnonb30BaTh HayalbHbBIE MPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHUCEN ISl CPABHEHHUS, OKPYTJICHHS H
BBIYHMCIICHUM, N300pakaTh JIEUCTBUTEILHBIC YK CIIa TOUKAMHU Ha KOOPAMHATHOU MPSMOIA.

[IpumensTh mMoOHATHE apU(METHYECKOTO0 KBAJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU, HCIOJB3YS MpH
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBIMOJHITE MPEOOpa3OBaHUsSI BBIPAKECHHM, COACPKAIMX KBaJApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEHN.

Hcnonb3oBath 3anucu OOJBIIUX U MAJIBIX YHUCEI C IIOMOIIBIO JECATUYHBIX JApo0Oeit u crenenen yucna 10.

AJire0panvecKue BbIPaKEeHUs

[IpuMeHsTh MOHSITHE CTETIECHU C IIEJIbIM MTOKa3aTeIeM, BBIMOJHATh TPEOOPa30BaHUsI BEIPAKEHUN, COJIEPKAIIUX CTECIICHU
C LEJBIM MOKA3aTENEM.

BhBINONMHATE TOXAECTBEHHBIE MPEOOpPa30BaHMs PAlMOHAIBHBIX BBIPAKEHUNW HA OCHOBE TMPABWI JCHCTBUN Haj
MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHusl BRIPAKEHUHN JJIs1 PELICHUs] Pa3IMYHBIX 3a/lad U3 MaTEMATUKH, CMEXHBIX MPEAMETOB, U3
peanbHOM MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIEC, KBaJpaTHbIE YPaBHEHUS WU PAIMOHAIbHBIE YpPaBHEHHUS, CBOASAIIMECS K HHUM, CHUCTEMBI IBYX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.



[IpoBoauTh mpOCTEMIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YpPaBHEHUM, B TOM YHUCJIE C IPUMEHEHHEM IpauUyecKuX
IpeICTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa YpPaBHEHMH pEUICHMs], €CJIM MMEET, TO CKOJIbKO, U
npouee).

[lepexonuTh OT CIOBECHON (POPMYIHPOBKU 33/1a4u K €€ anreOpanieckoil MOJIeH C TTOMOIIIbIO COCTABIICHHS YpaBHEHUS
WM CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M IOJyYECHHBIN pPE3yJIbTar.

IIpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB /I CPAaBHEHMS, OLICHKH, pellaTh JMHEHMHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHON U UX CUCTEMBI, AaBaTh rPaQUUECKyI0 WITIOCTPALMI0 MHOKECTBA PEILIEHUI HEPaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKIUU

[ToHuMaTh 1 UCIOJIb30BaTh (DYHKIIMOHAJIBHBIE TOHATHUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHHS), ONPEAEIISTh
3HaYeHUe (PYHKIMHU 10 3HAUECHUIO apTyMEHTa, ONPEAEIIATh CBOMCTBA (pyHKIIMHU 1O €€ rpaduKy.

Ctpouts rpaduku 3J1€eMEeHTapHbIX (PYHKIMA BUAA:

y=k/X, y = %2,y =x3,y = [X|, y = VX, OruCBIBATb CBONCTBA YHCIOBOH (YHKIMH 11O & rpaduKy.

K koHI1ly 00ydyeHus B 9 kjacce 00yJaromuiics MoJIyduT CIEIYIOIINE TPEIMETHBIE PE3YIIbTaThI:

Yucia 1 BbIYMCICHUSA

CpaBHHBATh U YIOPSIOYMBATH PALMOHAIBHBIEC U UPPALlMOHAIBHBIC YHCIIA.

BoinonHaTh apudmerrueckue NEUCTBUS C PalMOHAIBHBIMU YMCJIAMH, COYETas YCTHbIE W MHUCbMEHHBIE MPUEMBI,
BBITNIOJIHSATH BBIYMCIICHUS C UPPAMOHAIBHBIMU YUCIIAMH.

HaxonuTth 3Ha4€HMsI CTETIEHEN ¢ LEIbIMH IT0KA3aTEISIMU U KOPHEW, BBIYUCIIATh 3HAYEHUS YHCIOBBIX BBIPAKEHUN.

OKpyTasTh JEHCTBUTEIBHBIE YNCIIA, BBIOIHATE IPUKUIKY PE3YyJIbTaTa BBIYMCICHHM, OLEHKY YHCIOBBIX BBIPAXKECHUI.

YpaBHeHMs U HEPABEHCTBA

Pewate nMHEMHbIE U KBAJpAaTHbIE YPAaBHEHUS, YPABHEHHMsI, CBOISIIMECS K HHUM, MPOCTEUIINE APOOHO-pallMOHATIbHbBIE
YpaBHEHUS.

Pemate cucreMbl ABYX JMHENHBIX YPaBHEHUH C JIBYMsI IEPEMEHHBIMUA U CHCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIISETCS JTUHEIHHBIM.

Pemate TekCTOBBIE 3aayM alreOpanyecKrM CIOCOOOM C IMOMOINBIO COCTABIICHUS YPaBHEHHUS WM CUCTEMBI JIBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.



[IpoBoauTh mpoCTEMIINE UCCAEA0BAHNS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM YMCJIE C IPUMEHEHUEM IpapUUeCcKux
IpeICTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa YpPaBHEHMH pEUICHMs], €CJIM MMEET, TO CKOJIbKO, U
npouee).

Pematp nuHeiiHble HEpPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, M300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM,
3aMMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemarh cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300paKaTh
pELICHUE CUCTEMBI HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3alIMCHIBATh PEIICHNE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacnio3naBaTh (hyHKIMHM M3y4eHHBIX BUAOB. [IOKa3bIBaTh CXEMaTUUYECKU PACHOJI0KEHHE HA KOOPAMHATHOW IMJIOCKOCTH

rpadukoB Gyskmmit Buma: Y = kx, y = kx + b, y = k/x, y = ax? + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHIA
K02 PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M u300paXkaTh CXEMaTHYECKU TpauKy KBaJAPaTUYHBIX (DYHKIIMI, ONUCHIBATH CBOWCTBA KBaJPaTHUHBIX
GyHKIMIA 110 UX rpapuKam.

Pacno3naBaTh kBajpaTUuHyl0 (YHKIUIO 10 ¢opmylie, MPUBOJAUTE MPUMEPHI KBaIpPaTUUHBIX (QYHKIHMI U3 peaabHOM
KU3HU, QU3UKH, TEOMETPHUH.

Yucaosbie NOCJIEI0BATEILHOCTH U IPOrPecCcun

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

BBINOMHATH BBIUUCICHHS C UCMOJb30BaHUEM (POpMyJ N-r0 ujieHa apu(METHYECKOM U T€OMETPUUECKON MPOrpeccui,
CYMMBI IEPBBIX N YJIEHOB.

N3o0paxkath 4ieHbl OCIEA0BaTEILHOCTH TOUKAMU Ha KOOPJIMHATHON MJIOCKOCTH.

Pemars 3amaun, CBSI3aHHBIE C YHMCJIOBBIMHM IOCJIEAOBATEIBHOCTSMHU, B TOM YHCIE 3aJadd U3 PealbHOM KU3HU (C
MCIIOJIb30BAaHUEM KAIIbKYJISITOPA, TU(DPPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue pas3aejia u TeMm

KoauuecTBO 4acoB

IloBTOpeHue Kypca 8 kiaacca

‘ IToBTOpEHME

I'naBa 1. HepaBencTBa

3
3
21
1 | YucnoBsle HEpaBEHCTBA 3
2 | OCHOBHBIE CBOWCTBA YMCIIOBBIX HEPABEHCTB 2
3 | CioxeHre 1 YMHOXKEHHE YUCIIOBBIX HepaBeHCTB. OlleHHBaHUE 3HAYCHUS BBIPAKEHUS 3
4 | HepaBeHcTBa ¢ 0J1HOM epeMeHHON 1
5 | Penlenue inHEHBIX HEPABEHCTB C OAHOM nepeMeHHON. YuCioBble MPOMEKYTKH 5
6 | Cucrembl JIMHEHHBIX HEPABEHCTB C OHON MEPEMEHHOM 5
[ToBTOpeHue u cucremarn3anus yueOHOro Marepuania 1
KourtpoJabHnas padora Nel mo reme «HepaBeHcTBa» 1
I'naBa 2. KBaapatuunas pyHkuus 32
7 | IloBTOpeHue u pacuiMpeHue CBeIeHui 0 PyHKIUN 3
8 | CgoiicTBa QyHKIINH 3
9 | IMoctpoenue rpaduka GyHkimu Y = Kf(X) 2
10 | Ioctpoenue rpadu koB GyHknui Yy = f(X) +buy= f(X + a) 4
11 | KBagpaTuunas ¢yHkuus, e€ rpaguk 1 cBoWcTBa 6
KonTtpoJuabHasi padora Ne2 no teme «Pynknus. Kpaaparnunas ¢pynkuus, eé rpadpuk u cBorcTBa» 1
12 | Pemenue KBaJIpaTHYHBIX HEPABEHCTB 6
13 | Cuctemsbl ypaBHEHHH € IByMsl IEpeMEHHBIMU 5
IToBTOpeHue 1 cucremaTu3anus yueOHOro Mmarepuana 1
KontpoabHas padora Ne3 nmo teme «PeimieHue KBagpaTHbIX HepaBeHCTB. CHCTeMbl YPaBHeHUI ¢ JABYyMs 1
nepeMeHHbIMI
I'naa 3. DjieMeHTHI NPUKJIATHON MaTEMAaTUKHU 21
14 | MaTtemaTH4eCcKOe MOJICTUPOBAHUE 3
15 | IlpoueHTHBIE pacyeThl 3
16 | AOGcooTHast U OTHOCHUTEINIbHAS TIOTPEITHOCTH 2
17 | OcHoBHBIE TpaBHJIa KOMOMHATOPUKH 3




18 | YactoTa u BEepOSITHOCTh CIIy4aifHOrO COOBITHS 2
19 | Knaccudeckoe ornpesienieHiue BEpOITHOCTH 3
20 | HauanbHbIe CBEICHUS O CTATUCTHKE 3
[ToBTOpeHue u cucremarn3anus y4eOHOro MaTepraia 1
KonTposbHas pad6ora Ned no teme «1eMeHThI NPUKJIATHOI MATEMATHKH 1
I'1aBa 4. UnciaoBbIe MOCI€I0BATEILHOCTH 21

21 | YuciioBble IOCIE10BATEIBHOCTH 2
22 | Apudmerndeckas nporpeccus 4
23 | CyMMa n TIepBbIX YWICHOB apu(PMETHIECKON MPOrpeccuu 4
24 | T'eomerpudeckasi IpOTPECCHs 3
25 | CymMa 1 nepBbIX WICHOB T€OMETPUUYECKON MPOrpeccun 3
26 | Cymma OECKOHEYHOI reOMeTpUIECKOi MPOrpeccuu, y KoTopoii [g] < 1 3
[ToBTOpeHHe u cucremMaru3aius yaeOHOro MaTepuana 1
KonTpoabHnas padora NeS no treme «Hucji0BbIe M0OCI€10BATEILHOCTID) 1
IloBTOpEHNE U cHCTEMATH3AIMS YUeOHOT0 MaTepuaJia 4

[TpomesxyTouHas arrectanus 1
[ToBTOpenue u cucremarn3anus yaieOHOro Marepuaa 3a Kypc anredpsl 9 kimacca 3

Bcero
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka Mpumevanus Aara nposenenus
ypokKa IJIaH \ dakr
IloBTOpenue kypca 8 kaacca (34)
1 |IToBTOpeHue
2 |I[ToBrOpenune
3 |[loBTOpenue
HepaBencrBa (214)
4 |YwucioBbie HEPABEHCTBA
5 |YucioBble HEpaBEHCTBA
6 |YucioBbie HepaBeHCTBA
7 |OcHOBHbIE CBOMCTBA YHCIOBBIX HEPABEHCTB
8 |OcHOBHBIE CBOWCTBA YHCIOBBIX HEPABEHCTB
9 CrnokeHue © YMHOXEHUE YHUCJIOBBIX HEPABEHCTB.
OrnieHMBaHUE 3HAYCHUS BHIPAKCHUS
10 CrnokeHue © YMHOXEHUE YHUCJIOBBIX HEPABEHCTB.
OrnieHrBaHUE 3HAYEHUS BHIPOKCHHS
11 CrnokeHue © YMHOXEHUE YHUCJIOBBIX HEPABEHCTB.
OrnieHMBaHUE 3HAYEHUS BHIPAKCHHS
12 |HepaBeHcTBa ¢ 0/1HOM EepeMEHHOMN
13 PemreHne nuHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
Yucli0BbIE TPOMEKYTKHU
14 Pemenue nuHEHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
YUucnoBsle TPOMEKYTKH
15 Pemenue nuHEHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
HucnoBble TPOMEKYTKH
16 Pemenue nuHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
HucnoBble TPOMEKYTKH
17 Pemenue nuHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
HucnoBble TPOMEKYTKH
18 |CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOMN




19

CucTeMbl JUHEHHBIX HEPABEHCTB C OJIHON EPEMEHHOU

20 |Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOW MTEPEMEHHON

21 |CucTtembl TMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHON

22 |Cuctembl TMHEHHBIX HEPABEHCTB C OJIHON MTEPEMEHHON

23 |lloBTOpeHMe U cucTeMaTu3alus yaeOHOTo MaTepuana

24 |KontpounHasi padoTa Nel mo teme «HepaBeHcTBa»

KBagparuunas pynkuus (3249)

25 |lloBTOpeHHe U paclIupeHne CBEACHHUH 0 QYHKINH

26 |IloBTOpeHHe U paclIMpeHne CBEACHHUH 0 QYHKIMH

27 |l[loBTOpeHue u pacmupeHne cBeJeHU 0 QYHKIUN

28 |CpoiicTBa (QyHKINHU

29 |CgoiicTBa pyHKIIMU

30 |CsoiicTBa QpyHKIMH

31 |Ioctpoenue rpaduka pynkiumu Yy = Kf(X)

32 |loctpoenue rpaduka Gpyakmmu Y = Kf(X)

33 [MocTpoenue rpadu xoB hyHkuuit y = f(X) + b uy = f(X
+a)

34 [Toctpoenue rpadu koB GpyHKIwmiA Y = f(X) + buy = f(X
+a)

35 [Toctpoenwue rpadu koB GpyHKIwmiA Y = f(X) + buy = f(X
+a)

36 [MToctpoenwue rpadu koB GpyHKImA Y = f(X) + buy = f(X
+a)

37 |KBagparnunas Qynkuus, e€ rpaguk u cBoiicTBa

38 |KBagpatnunas ¢pyHKuus, €€ rpadguk u cBoWcTBa

39 |KBagpatmunasi pyHKIus, €€ rpaduk u CBOWCTBA

40 |KBanparuunas ¢pyHKuus, e€ rpaduk 1 cBOiicTBa

41 |KBagpatuuyHas ¢pyHkuus, €€ rpaduk U CBOCTBa

42 |KBanparnunas ¢pyHKuus, e€ rpaduk 1 cBoiicTBa

43 KonTposbHnas padora Ne2 no teme « PyHKums.
KBaaparuunas gyHkums, e€ rpapuk u CBOMCTBA»

44  |PemeHue KBapaTHUHBIX HEPABEHCTB

45 |PenieHue KBaJIpaTUUHBIX HEPABEHCTB




46

PemieHne KBagpaTU4HbIX HEPABEHCTB

47 |PemieHue KBaJpaTHUHBIX HEPABEHCTB

48 |Pemenue KBapaTHYHBIX HEPABEHCTB

49 |PemeHue KBaJpaTHYHBIX HEPABEHCTB

50 |Cucremsl ypaBHEHUI ¢ IByMS IEpEeMEHHBIMH

51 [Cucrembl ypaBHEHU € ABYMsI IEPEMEHHBIMU

52 |Cucrembl ypaBHEHUI ¢ IByMs IepEeMEHHBIMH

53 |Cuctembl ypaBHEHHH € IBYMsI IEPEMEHHBIMU

54 [CucteMbl ypaBHEHU € ABYMsI IEPEMEHHBIMU

55 |IloBTOpeHHE U cucTeMaTu3alys y4eOHOro MaTepraia
KonTposbnass padora Ne3 mno Tteme «Pemenne

56 |kBagpaTHBIX HepaBeHCTB. CHCTeMbl ypaBHEHHil ¢
ABYMS NepeMeHHbIMU»

JJleMeHThI NPUKJIATHOH MaTeMaTHKH (2149)

57 |MateMaTHYecKoe MOJCIUPOBAHUE

58 |Maremarnyeckoe MOJCITUPOBAHHE

59 |MatemaTHyecKoe MOJCITUPOBAHUE

60 [IIPOLCHTHEIC pacueTsl

61 |[IPOLCHTHBIE pacyeThl

62 |[IPOLCHTHBIE pacyeThl

63 |AOcooTHAs U OTHOCHUTENIbHAS TIOTPEITHOCTH

64 |AOcoOTHAsI U OTHOCUTENIbHAS MTOIPEIIHOCTH

65 |AOcomoTHAs U OTHOCHUTENIbHAS TIOTPEITHOCTH

66 |AOcoOTHAs U OTHOCHUTENIbHAS TIOTPEITHOCTH

67 |AGcoOTHAsI U OTHOCUTENIbHAS MOTPEIIHOCTH

68 |YactoTa M BEpOSITHOCTD CIIY4aiHOTO COOBITHSI

69 |YactoTa U BEpOSITHOCTD CIY4aHHOT'O COOBITHS

70 |Kimaccueckoe orpe/eneHue BepOsTHOCTH

71

Knaccuueckoe OIPEACIICHUEC BCPOATHOCTHU




Knaccuueckoe OIpEACIICHUE BEPOATHOCTH

72
73 HauanbHble cCBEeICHUS O CTATUCTHKE
74 |HauambHbIC CBECHHS O CTATHCTHKE
75 |HauambHbie CBEICHHS O CTATHCTHKE
76 |[ToBTOpeHue u cucremaTH3alusl yueOHOro MmaTepuania
77 KonTposbnasi paGora Ned mo Teme «jaeMeHTHI

NPHUKJIATHON MaTeMATHKH»

YncsioBbIe NOCI€10BATEIbHOCTH (214)

78 |YuciioBble MOCIIEAOBATEILHOCTH
79 |YucioBsle MOCIIEA0BATENIbHOCTH
80 [Apudmerndeckas mporpeccust
81 |Apudmernueckas Iporpeccus
82 |ApudmMernueckas Iporpeccus
83 |Apudmerndeckas mporpeccus
84 |CymMma n nepBbIX WIEHOB apu()hMETHUECKOH MPOrpeccuu
85 |Cymma 7 mepBbIX WICHOB apu()METHIECKON MPOTPecCun
86 |Cymma 7 mepBbIX WICHOB apu()METHIECKON MPOTPecCun
87 |CymMma n nepBbIX WIEHOB apu(METHUECKON MPOrpeccuu
88 |['eomerpuueckast mporpeccus
89 [['eomerpuueckast mporpeccus
90 |I'eomeTrpuyeckas Mporpeccus
91 CyMmMa 7 nepBbIX WICHOB T€OMETPUUYECKON IPOrpeccuu
92 CyMmMa 7 nepBbIX WICHOB T€OMETPUUYECKON IPOrpeccuu
93 CyMMa 7 nepBbIX WICHOB T€OMETPUUYECKON IPOTrpeccuu
94 Cymma OeCKOHEUHOW T€OMETPUUYECKOW MpPOrpeccuu, y

Kotopoii |q] < 1
95 |Cymma OecKOHEYHOW TE€OMETPHYECKOW MPOTPECCHH, Y




Kotopoii |q] < 1

CyMMa OECKOHEYHOH TE€OMETPHUYECKON MpPOrpecCuH, y

% xotopotii |q] < 1
97 |lloBTOpeHME U cUcTeMaTHU3aIus y9eOHOTO MaTepraia
98 KonTposbnass paGora NeS mo Teme «YmciaoBbie

N0CJIeI0BATEILHOCTH»

IloBTOpEHUE M cucTeMaTu3anus y4eOHOro marepuaJa (4 4)

99 |IIpomexyTouHasi aTTeCTaIHs ITo rpaduxy
100 [ToBTOpeHue u cucremaru3anus yueOHOro Mmarepuania 3a

Kypc anreOpsl 9 kiacca
101 [ToBTOpeHue u cucremMaru3anus yueOHOro Marepuaia 3a

Kypc anreOpsl 9 kiacca
102 [ToBTOpenue u cucremaTu3anus yueOHOT0 MaTepuaa 3a

Kypc anredpsl 9 knacca




Mamepuaﬂbno-mexnulteacoe obecneuenue yll66H020 npedmema

No Haumenoeanue umywiecmea Koa - 60
1 KomrmiekT mebenu yaeHnuecKou 13
2 Croubl ydeHHYecKue HEpeTyTMPyeMBIC 1
peryJiupyemble 2
3 CryInbs y9eHUYECKUE HepelyTMPyCMBIC 13
peryjaupyemsle 11
4 CTOJ yYUTEIBCKHHA CO CTYJIOM 1
5 IIxad KHIOKHBIA CO CTEKIIOM 2
Ilpeomemul mebenu 6 Tymba
7 BcerpoeHnslit 2-X cTBOpUaThIid mKad 1
8 BerpoenHslil mikad ¢ 7-10 ceKuusiMU 1
9 [ToncraBka s HaCTEHHAsI 3
10 | nBetoB cTosyas
12 JleMoHCTpaIOHHAs TTaHEIb 1/2
13 | locka mKoJIbHAas 1
1 Habop npo3payHbIX reOMETPHUECKUX TEJ IEMOHCTPAIMOHHBIN 1 koM
Jlononnumenvnsie cpedcmea
2 Hab6op uepTekHbIX HHCTPYMEHTOB JJIsl pa0OTHI Y JOCKH 2 KOMII
Inekmponnvie mamepuaot 1 JloroMupsl BeposiTHOCTH yueOHO-METOIUYECKUNA KOMILIEKT
IlopTpeTsl MaTEMATUKOB 10
1 ITugarop Camocckuii
2 Pene Jlekapt
3 ITeep depma
4 I'otdpun Bunsrensm JleiOnui
Hemoncmpayuonnovie mamepuannl 5 Jleonapn Oiinep
6 Kozed JIyn Jlarpanx
7 ITeep Cumon Jlantac
8 Kapn @punpux ['aycc
9 Hukomnait UBanosny JlobaueBckuii
10 | [Ha¢puyruit JIbBoBHY YebblmeB
Hugopmayuonnoe conpoeoxrcoenue 1 Caiir ®UTIN




YueOHO-MeTOANYECKHIi KOMILIEKT

Y4eOHuK, aBTOD,

Meroanueckoe rmocodue, aBTop,

[Ipenmer VYuebHoe mocobdue JlnnakTraeckuii MaTepua, aBTop
MECTO, TOJI M3IaHUSs MECTO, TOJI U3JaHUs
Anrebpa: 9 kiacc: Anrebpa: 9 kmacc: meroamueckoe |Anredpa: 9 Kiacc: TMIaKTHYCCKUE
y4eOHUK IS nocobue / A.J. Mepsmsik, B.b. [Marepuaisbl: IOCOOHE Ul yIAIIUXCS
YYaIIHuXCs TMononcknii, M.C. Skup. — M.: 00111600pa30BaTEIIbHBIX YUPESIKICHUM /
06m606pa3czBaTeﬂLHHx Benrana-T'pad, 2018, A.T". Mep3sisik, B.b. Tlononckwii, E.M.
Maremaruka | yupexxaenuit / A.l'. Pa6bunosuu, M.C. Sxup. — M.:
Mep3nsk, B.b. Benrana-I'pag, 2018

ITononckuii, M.C.
Axup. — M.: Benrana-
I'pad, 2019

HOpMaTI/IBHbIe AOKYMEHTbBI

1. depepanpHbIil TOCYAAPCTBEHHBIH 00pa30BaTENIbHBIN CTAaHAAPT OCHOBHOIO 0011er0 00pa3oBaHusl.
2. IIpumepHast ocHOBHasi 0Opa3oBaTeIbHas IPOrpaMMa OCHOBHOTO 00IIEro 0Opa3oBaHMUS.

3. ®opMupoBaHHE YHUBEPCAIbHBIX Y4EOHBIX JEHCTBHI B OCHOBHOMW ImIKoiyie: cuctema 3axanuil / A.I'. Acmonos, O.A. Kapabanosa. — M.:
[Tpocsemenue, 2010.
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