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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo mMaremaruke it oOydarommxcst 9 kmacca pazpaboTaHa Ha OCHOBE
®I'OC OOOQO. B nporpammMe 1o MareMaTHKe Y4TE€HbI €U U MOJ0KeHnd KoHuenuuu pa3Bu-
THS MaTeMaThudeckoro oopasoBanusi B Poccuiickoii @enepanuu.

[IpeameTom mMaTeMaTUKH ABISIOTCS (QyHAAMEHTAIBHBIE CTPYKTYPhI HAIIero Myupa —
MIPOCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIE OTHOMICHUS (OT MPOCTEHIIINX, YCBAUBAEMBIX
B HEIMOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CJIOKHBIX, HCOOXOIUMBIX ISl PA3BUTHS HAYU-
HBIX U NPUKIAJHBIX Ujei). MaTemaTuueckue 3HaHUS 00ECIEUMBAIOT MOHUMAHKUE TTPUHIIU-
OB YCTPOMCTBA M UCIOJIb30BAHUSI COBPEMEHHON TEXHUKHU, BOCIIPUITHE U WHTEPIPETALINIO
COLIMAJIbHOM, PKOHOMHMYECKOW, MOJUTUYECKONM WHGOpPMAIMH, JAI0T BO3MOXKHOCTH BBIMOJI-
HATH Pacu€Thl M COCTABIISATh AITOPUTMBI, HAXOAUTh M MPUMEHSATHh (DOPMYIIBI, BIIaIETh TIPaK-
THYECKUMH TTPUEMAMU TEOMETPUUCCKUX U3MEPECHUN M MOCTPOCHUN, YATATh MH(GOPMAIIHIO,
NPEICTaBICHHYIO B BUJE TaOJIUIl, JUarpaMM U rpadUKoB, KUTh B YCIOBUSAX HEOMNpeneiaEH-
HOCTH Y TIOHUMATh BEPOSITHOCTHBIN XapaKTEep CIyYalHBIX COOBITHM.

N3yuenne maremMatuku GopMUPYeET Yy 00yUJaIOIMHUXCS MAaTeMaTHIECKUN CTHITh MBITII-
JICHUS, TIPOSIBJISTIOIIUICS B ONPENeIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniuecs ocBanBa-
IOT TaKue IPUEMBI U METOBI MBITTUICHHSI, KAaK HHIYKIIAS B ISTYKITHs, 0000IICHIE M KOHKPe-
TU3AIMsl, aHAJIM3 U CUHTE3, Kiaccu(uKaIus U cucTreMaTu3aius, abcTparupoBaHue U aHaJo-
rusi. OOBEKThl MaTEeMaTHUYECKUX YMO3AKIIOUEHUH, MpaBUiia X KOHCTPYUPOBAHUSI PACKPbI-
BAIOT MEXaHMU3M JIOTHUYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE yYMEHHUs (HOPMYIUPO-
BaTh, 00OCHOBBIBATh U JIOKA3bIBATh CYXXIACHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIILIEC-
Hue. M3ydyeHne MareMaTuku obecrieunBaeT (popMUpPOBaHUE aITOPUTMUUYECKON KOMIIOHEHTHI
MBIIUICHUS U BOCITUTAHUE YMEHUHN JIEWCTBOBATH MO 3aJJaHHBIM aJIrOPUTMaM, COBEPILIEHCTBO-
BaTh U3BECTHBIC U KOHCTPYHPOBATHh HOBBIC. B mporiecce pemienus 3aa4 — 0CHOBOM y4eOHOM
JEATETHPHOCTH Ha YpPOKaX MAaTeMAaTHKH — Pa3BUBAIOTCS TBOpUYECKAas W MPHUKIAIHAS CTOPOHBI
MBIILICHUS.

OOyuenue maTemMaTuKe HAET BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
palMoHaIbHYI0 U UHPOPMATUBHYIO pedb, YMEHUE OTOMPaTh HauboJIee TOAXOIAIINE S3bIKO-
BBI€, CHMBOJIMYECKHE, TpaQUIECKUEe CPECTBA TSI BRIPAKCHUS CYXIACHUN M HATJISAHOTO WX
MPE/ICTABIICHHUS.

[Ipu m3ydeHnn MaTeMaTHKH OCYIIECTBIIAETCS OOIIee 3HAKOMCTBO C METOJaMH IIO-
3HAHUS JTEUCTBUTEIBHOCTH, TIPEJICTABICHUAMH O TIPEAMETE U METOJaX MATeMaTHKH, UX OT-
JUYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MpUMeE-
HEHUS MaTeMATHKH I PEIICHUS HAyYHBIX U MIPUKJIAIHBIX 3a7a4.

[TpuopureTHbIMU LIETAMU OOYYEHHUSI MaTeMaTHKe B 9 Kiacce SBIIAIOTCS: MPOAOIIKe-
HUE (OPMUPOBAHUS IIEHTPATHHBIX MATEMATHUYECKUX TMOHITHH (YHCIIO0, BETUINHA, TEOMETPHU-
yeckas Gurypa, nepeMeHHas, BEpOSITHOCTh, (YHKIIHS), 0OCCIIEUHBAIOIINX MTPEEMCTBEHHOCTh
U TEePCHEKTUBHOCTh MaTEeMaTHUYECKOT0 0Opa3oBaHUs OOy4arouuxcs; MojBeaeHre o0ydaro-
IUXCSI Ha JIOCTYITHOM JIJISS HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3M MAaTEMAaTHKH M OKPYXkKa-
IOIIETO MUpPA, TOHUMAaHUE MAaTeMaTUKU KaK 4acTU OOIIeH KyJIbTyphl YeJIOBEUeCTBa; pa3BH-
THE MHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEW O0ydYaroImMXcs, MO3HABATEILHOM aK-
TUBHOCTHU, UCCJIEIOBATEIHLCKUX YMEHUHN, KPUTUYHOCTH MBIILICHUS, UHTEPECA K M3YUYCHHIO
MaTEeMaTHKW;



(dopMupoBaHre QyHKIIMOHAIBHON MaTeMaTHUYE€CKONM IPaMOTHOCTH: YMEHHS pacro3Ha-
BaTh MPOSBIICHUS MaTEMaTHYECKUX MOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B peasibHBIX
KU3HEHHBIX CUTYalUsX U MIPU U3YUYEHUU JPYTUX YUYE€OHBIX MIPEIMETOB, IPOSBICHUS 3aBUCH-
MOCTEN M 3aKOHOMEPHOCTEH, (POpMYyJIMPOBATh UX HA SI3bIKE MATEMAaTUKU U CO3JaBaTh Mare-
MAaTHYECKHE MOJIEIIN, IPUMEHATh OCBOCHHBIM MAaTEMATUYECKNN anmnapar JUisl PEIIeHUs MPaK-
TUKO-OPUEHTUPOBAHHBIX 337a4, HHTEPIPETUPOBATH U OLICHUBATH ITOJyYEHHBIE PE3YJIbTATHI.

CornacHo yyeOHOMY IUIaHY B 9 Kijlacce MaTeMaTHKa H3Y4aeTcs B paMKax CIenylo-
IIUX YYEOHBIX KypcoB: «Anredpar, «I'eomeTpus», «BepoaTHOCTh U CTATUCTUKAY.

1) Yuebnslii Kypc «Anredpa» BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3zeiibl COEpKa-
HusA: «YHucna U BBIYUCICHUS», «ANTeOpandecKue BBIPAKEHUS», «YPABHEHUS U HEPaBEH-
ctBay, «DyHkiuny. Ha uzyuenue anreOpsl B 9 kinacce oTBoAUTCS 3 ydeOHBIX yaca B Hefe-
mo, 102 yuebHbix yaca B rop, Bkimouas BIIM «Pemenne HecTaHAApTHBIX NPaKTUKO-
OPUEHTHPOBAHHBIX 33]1a4»;

2) YueOHbI1 Kypc «l'eoMeTpus» BKIIOYAET CIEIYIOLIIME OCHOBHBIE Pa3eibl COAEP-
xaHust: «I'eomerpruueckue (GUrypbl U UX CBOWCTBa», «M3MepeHHe reoMeTpuyecKux BEIu-
YuH», «JleKapTOBbI KOOpPAMHATHI Ha IUIOCKOCTW», «BEKTOpbD», «/IBHXKEHHS IIOCKOCTH,
«IIpeoOpazoBanus nogodus». Ha usyuenue reomerpuu B 9 kiacce oTBOAUTCS 2 y4eOHBIX
qaca B HeZleNo, 68 yueOHbIX yacoB B roj, Bkitoyas BIIM «I'eoMmeTpuuecknue mocTpoSHUSD.

3) YueOnblii kKypc «BeposSTHOCTh U CTAaTUCTUKA» BKIOUaeT pasnensl «lIpencraBieHue
JAHHBIX W ONHCaTelIbHAsl CTaTHCTHKa», «BeposATHOCTBY, «DIeMEHThl KOMOWHATOPUKW,
«BBenenue B Teopuio rpadoBy. YueOHBIH M1aH HAa U3yYEHUE BEPOSTHOCTU U CTATUCTUKU B 9
KJ1acce OTBOAUT | yueOHBbIN yac B HeJento, 34 yueOHBIX Yaca B TOJ.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa v BIYUCICHUSA

PaunoHanbHble yKcla, UppalMOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUHBIE eCATHUY-
HbIEe IpoOU. MHOXKECTBO JEHCTBUTENBHBIX YUCEl, AEMCTBUTEIbHBIC YUCIIa KaK OECKOHEUHbIE
JecsITUUHbIe IpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXAY MHOKECTBOM JECUCTBU-
TEJIbHBIX YUCENT U KOOPAUHATHOM IIPSMOM.

CpaBHeHME EMCTBUTENBHBIX YHCEll, apu(PMETUYECKUE IECUCTBUS C ACHCTBUTEIBHBIMU
YU CIIAMU.

Pa3mepbl 00BEKTOB OKPYXArOIIEr0 MHUpA, JJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubnux€HHOE 3HAUYEHHME BEIMYMHBI, TOYHOCTH MpUOIMKeHUs. OKpyrieHue 4ucedn.
IIpuknaka 1 OLEeHKA pe3yIbTaTOB BEIUNCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JInneniHOoe ypaBHEHME. Pemenne ypaBHEHNM, CBOMSIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Pemienue ypaBHEHUMN, CBOASIIIMXCSA K KBaApaTHbIM. buksan-
paTtHOe ypaBHeHME. [Ipumepsl pelieHrst ypaBHEHUN TPEThEr U YETBEPTOM CTEIEHEU pas3iio-
KEHHEM Ha MHOKUTEIH.



Pemenne npoOHO-palioHaIbHBIX ypaBHEHUH. Perienne TeKCTOBbIX 3a/1ay anredpanye-
CKMM METOJOM.

VYpaBHeHHE ¢ IByMsS IEPEMEHHBIMM U €ro rpaguk. Pemenue cucreM ABYX JTMHEWHBIX
YPaBHEHUH C IBYyMs IEpEMEHHBIMU. PellleHne cucTeM ABYX YpaBHEHHMH, OJHO M3 KOTOPBIX
JUHEHHOoe, a Ipyroe — BTOpoil cTenenu. I'paduueckast MHTEpIIpeTalus CUCTEMbl YPaBHEHHI
C ABYMS IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a1a4 aare0panyeckum crocoooM.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemnienne nMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemeHne cucreM JIMHEHHBIX
HEPaBEHCTB ¢ 0JHOI nepeMeHHor. KBagparHeie HepaBeHcTBa. ['paduueckas HHTEpIpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKUNHA

KBanpatuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapaGosa, KoOpAMHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPHH Mapaboibl.

Tpaduxu dyukimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| u ux cpoiicrna.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[loHATHE YMCITOBOM MOCIIENOBATENBHOCTH. 3aJaHUE MOCIIEN0BATENBHOCTH PEKYPPEHT-
HOU opMyIioi U HopMyIIOi n-ro wieHa.

ApudmeTrrueckas U reomeTpudeckas nporpeccuu. @opmysbl n-To 4ieHa apupmeTrye-
CKOW M T€OMETPUYECKON MPOrPECCUM, CYMMBI IIEPBBIX 71 YIEHOB.

N300pakeHre WIEHOB apu(PMETUYECKON U T€OMETPUUECKOM MPOrpeccuil ToukaMu Ha Ko-
OpPIAMHATHOW IIOCKOCTH. JIMHEVHBIN U SKCIIOHEHIMANBHBIN pOCT. CII0KHBIE IPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA NPOI'PAMMBLI YUEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3y/ibTAaThl OCBOCHUS MIPOrpaMMbl Y4eOHOTO Kypca «Anredpa» xapak-
TEPUBYIOTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

IPOSIBIEHUEM HMHTEpPeca K MPOUUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, LEH-
HOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSIM POCCUUCKUX MAaTEMAaTHKOB M POCCUMCKON MaTtema-
TUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTIKEHUHN B JPYTMX HayKaxX U MPHUKIAIHBIX
chepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBITIOJTHEHUIO OOSI3aHHOCTEN TpaKIaHWHA W Pealu3alldd €ro Ipas,
MIPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD,
SIBJICHUM, TIPOLIEAYP TPaKIaHCKOTO 00I1ecTBa (Hampumep, BHIOOPHI, OIIPOCHI), TOTOBHOCTHIO
K OOCYXKJIEHUIO dTUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKE-
HUW HayKH, OCO3HAHUEM Ba)KHOCTH MOPATbHO-3THUUYECKUX MPHUHIUIIOB B JIEATEIBHOCTH YU&-
HOTO;



3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a]a4 MAaTEMaTUYECKON
HaMpaBJIE€HHOCTH, OCO3HAHUEM BA)KHOCTH MATEMaTHMYECKOTO OOpa30BaHMS HA MPOTSKEHUU
BCEH JKU3HU JJISl YCHEIIHON MPO(PEeCCUOHANBHOMN JIEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HaHHBIM BBHIOOPOM U TOCTPOCHHEM WHIAMBUAYATbHON TPAaeKTOpUU 0Opa3oBa-
HUS ¥ )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHMYECKOMY BOCHPUATHIO MATEMaTHYECKUX
0OBEKTOB, 3aja4, PELICHUH, pacCyKI€HUI, YMEHUIO BUJIETh MaTEMAaTHUECKHE 3aKOHOMEPHO-
CTH B UCKYCCTBE;

S) ueHHOCTH HAYYHOI'0 IIO3HAHUA:

OpHUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJBI U OOLIECTBa, TOHUMAaHUEM Ma-
TEMaTUYEeCKOW HAYKH Kak c(epbl YeIOBEUECKON JEATENIbHOCTH, ITAOB €€ Pa3BUTHUS U 3Ha-
YUMOCTH JIJISl Pa3BUTHSI [IUBUIIN3ALIAN, OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMaTUYECKON
KyJIbTYpO#l KaK CPEJCTBOM IO3HAHMSI MHUpPA, OBJIAJICHUEM NPOCTEHIIMMHU HaBbIKAMHU HCCIIE-
JOBATEJIbCKOM IEATEIIbHOCTH;

6) puznueckoe BocnuTanue, GopMUpoOBaHHE KYJIbTYPbI 310POBbSI 1 IMOLUMOHAIb-
HOT'0 0J1ArOIIOJTyYHs:

TOTOBHOCTBIO MMPUMEHSATh MaTEMAaTUYECKHE 3HAHUSI B MHTEpPECax CBOErO 3/10pPOBbs, Be-
J€HMSI 3J0pOBOr0 00pasa KMU3HU (310pOBOE MUTAHKE, COAIAHCUPOBAHHBIM PEXUM 3aHATUN U
OTIbIXa, peryyisipHas (pusuyeckas aKTUBHOCTH), COPMUPOBAHHOCTBIO HaBbIKa pediekcun,
IPU3HAHUEM CBOETO IIpaBa Ha OIIKMOKY M TaKOI'0 JKe IpaBa JAPYyroro 4yeioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpUEHTAallMel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JJIs1 pelieHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXKarolleld cpeipl, MJIAaHUPOBAHUS NMOCTYIKOB M OLIEHKH HX BO3MOKHBIX
MOCJIEACTBUM ISl OKpY’Karollel Cpelbl, OCO3HaHHWEM TIJI00aJbHOrO XapakTepa 3KOoJoruye-
CKHX IIPOOJIEM M IMyTEH UX PEIICHHUS;

8) ajanTauus K M3MEHSIOIUMCH YCJIOBUSM COUUAIBLHON M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, TOBBIILIEHUIO YPOBHS CBO-
€l KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO JIE€ATEIBHOCTh, B TOM YMCIIE YMEHHE YUUTHCS Y
APYTUX JII0JIeH, TpUoOpeTaTh B COBMECTHOM €ATEIbHOCTH HOBBIC 3HAHHUS, HABBIKU U KOMIIe-
TEHLIUU U3 ONbITa IPYTUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHMHM HOBBIX 3HAaHUH, B TOM uucie (HOpPMYIUPOBATH
UJIeH, TOHATHUS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO-
3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCOPUHUMATH CTPECCOBYIO CUTY-
alMIo0 KaK BBI30B, TPEOYIOUIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIEC PEIICHUS U JIEH-
CTBUSA, (POPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS



ba3oBble 1ornueckue AecTBU:
®BLISIBISITH U XaPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTUH, OTHOIICHUH MEXy MOHATUSIMH, (POPMYIUPOBATH ONMPEACICHUS TOHITHMA,
yCTaHABJIMBATh CYIECTBEHHBIA MPU3HAK KJIacCU(pUKAIIMKU, OCHOBaHUS AJi1 000011e-
HUS U CPABHEHUS, KPUTEPUH MPOBOJAUMOIO aHAIIN3A,
®BOCIIPMHUMATH, ()OPMYIHPOBATH M MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULIATEIbHBIC, STUHUIHBIC, YACTHBIC U OOIITHE, YCIOBHBIC,
®BLISIBJSITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TIPOTHUBOpEYHs B (hax-
Tax, JaHHBIX, HAOMIOACHUSIX M YTBEPKICHUAX, MIPeAiaraTh KpUTEPUH TSI BHISBIIC-
HUS1 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;
e [eJIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, IEYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUCHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;
epazbupaTh J0Ka3aTEIHCTBA MATEMATUIECKUX YTBEPKIACHUH (TMPSIMBIE U OT IPOTHUBHO-
ro), MPOBOAWTH CAaMOCTOSITEIbHO HECIIOKHBIC JIOKA3aTEIhCTBA MATEMATHUYCCKUX
¢akToOB, BBICTpaMBaTh APTYMCHTAIMIO, TPHUBOJIUTH MPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;
®BBLIOMpaTh CIIOCOO pelleHus y4eOHOU 3a/1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB pe-
HIeHUs, BBIOMpaTh Hanbosee MOAXOAIINI ¢ YIETOM CaMOCTOSITENIbHO BbIIEIIEHHBIX
KPUTEPHEB).
Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:
®IICTIOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKIA HHCTPYMEHT MTO3HAHMS, (POPMYITHPO-
BaTh BONPOCH], (PHKCHPYIONIHNE MPOTHBOpPEUHE, MPOOIEeMy, CaMOCTOATEIHLHO yCTa-
HABJIMBATh UCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO I10-
3UINI0, MHEHUE;
®IIPOBOJIUTH 1O CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY HECIOXHBIM JKCIEPUMEHT,
HEOOJIBIIOE HKCCIENOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
00bEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKAY COOOIA;
®CaMOCTOSITENHHO (POpMYyIHUPOBATH 000OIIEHHS M BBIBOJIBI IO pPE3yJibTaTaM MPOBENEH-
HOTO HAOJIOICHUS, UCCIIEIOBAHNUS, OLIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJib-
TaTOB, BBIBOJIOB K O0OOIEHUII;
®[IPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIJIBUTATH IPEIITOIO0KE-
HUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.
Pabora ¢ unpopmaunmeii:
®BBLISIBIISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(OpPMAITUH, JaHHBIX, HEOOXOIUMBIX
JUTSI pEIICHUS 3a]1a4H;
®BBLIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH WH(OPMAIHIO
Pa3ITUYHBIX BUJOB U (OPM TIPEICTABIICHHUS,
®BLIOMpaTh (HOpMYy TIPEACTaBICHUS UHPOPMAIIUUA U WLTIOCTPUPOBATH PEIllaeMble 3aj1a-
91 CXEMaMH, TUarpaMMamMu, HHOU Tpaukoi 1 1X KOMOWHAIIUSMU;
®OIICHUBATh HANEKHOCTh HH(OOPMAITUU 110 KPUTEPHSIM, MIPEIIOKCHHBIM YIUTEIIEM HITH
c(hOpMyYTUPOBAHHBIM CAMOCTOSTEIIBHO.
KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



®BOCTIPMHUMATH U (POPMYIIUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBHSIMU H IEIIMU
oOILIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCH-
MEHHBIX TEKCTaxX, JaBaTh MOSICHEHHS IO XOJy pEIIeHHus 3a7aud, KOMMEHTHUPOBATH
MOJIYYCHHBIN PE3YJIbTAT;
®B X07Ic 00CYKJIEHUS 3a1aBaTh BOIIPOCHI 10 CYIIECTBY 0OCYK1ae€MOI TeMbI, TPOOJIEMBI,
penraemMoii 3a/1auu, BbICKa3bIBaTh UJICU, HAIICJICHHBIEC HA TIOMCK PEUICHUs, COMOCTaB-
JSTh CBOM CYXACHHS C CYXACHHUSIMH JPYTHMX YYaCTHHUKOB JMajiora, oOHapy>KUBaTh
pasiuure W CXOACTBO MO3HIIMA, B KOPPEKTHOH (Gopme (popMyiarpoBaTh pazHOTIIa-
CHsl, CBOM BO3PaKCHUS;
®IPE/ICTABIATh PE3yJIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICI0OBAHMS, TPOCKTA,
CaMOCTOSTENIbHO BHIOMPATh (hOpMAT BBICTYIUICHUS ¢ YUETOM 3aJad MPE3EHTAlUU U
0COOEHHOCTEN ayJuTOpUH;
®[IOHMMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIWBUIYaTbHOU pabOTHI
MIPH PEIICHNN YYEOHBIX MaTeMaTHUECKHX 3a7a4;
®[IPUHUMATH 11€JTb COBMECTHOM ESITEIIbHOCTH, TUIAHUPOBATH OPTraHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensiaTs BUIbl paboOT, JOTOBapuUBATHCA, 00CYXKJaTh MpPOLECC U pe-
3yJbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
®y4yacTBOBATh B TPYNIOBBIX (hopmax padboThl (00CYKaeHUsI, 0OOMEH MHEHHUSIMHU, MO3TO-
BbIC IITYPMBI U JPYTHUE), BHIMOIHATH CBOIO YacTh PabOThl U KOOPJAMHHPOBATH CBOU
JACUCTBUS C IPYTHMH YEHAMH KOMaH/bl, OIICHUBATh KA4ECTBO CBOETO BKJIaAa B 00-
U TIPOAYKT 1O KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS.
PeryasiTuBHbIE YHUBeEpCAJIbHbIE y4eOHbIE el CTBUS
Camoopranusamnus:
®CaMOCTOATEIBHO COCTABIAAThH IUIAH, AITOPUTM PEIICHHUS 3a7aud (WM €ro 4acTh), BbI-
OupaTh Crocod pemeHus ¢ y4éTOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXK-
HOCTEH, aprTyMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOM
uH(bopMaIuu.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:
®BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTa pelieHus
MaTeMaTHUYEeCKOM 3aJ1auH;
®IIPEBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEIICHUU 3aJa4¥, BHOCHUTh
KOPPEKTUBHI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIU-
OOK, BBISIBJICHHBIX TPYJIHOCTEH;
®OLICHUBATh COOTBETCTBHUE PE3y/bTaTa JESTEIBHOCTH MOCTABICHHON LEIN U YCIOBUSM,
OOBSACHSTH MPUUNHBI JOCTHIKEHUS WM HEJOCTIKCHUS 11€JIH, HAXOAUTh OITUOKY, /1a-
BaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

K kxoHuy oOydeHus B 9 kiacce o0y4aronuiicss NOIYYUT CIEAYIOIIUE MTPEIMETHBIE
pE3yNbTATHI:

HPEAMETHBIE PE3YJIBTATBI



Yucsia ¥ BIYMCICHUSA

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonHATe apupMeTnyeckue NeiCTBUS ¢ pallMOHAIBHBIMU YUCIIAMU, COYETAsl YCTHBIE
Y IIMCbMEHHBIE IIPUEMBI, BBITIOJIHATH BBIYMCIICHHS C UPPALMOHAIBHBIMU YHCIAMH.

HaxonuTe 3Ha4eHUs CTENEHEN C LIEJIBIMU ITOKA3aTEIIMU U KOPHEM, BBIYHUCIIATH 3HAYe-
HUSI YACJIOBBIX BBIPAKECHUM.

OKpyTisTh NEHCTBUTEIBHBIE YHCIIA, BBINOJIHATH IPUKUIKY PE3YJIbTaTa BBIUMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKEHU.

YpaBHeHUs U HEPABEHCTBA

Pemars nMHEMHBIE M KBAaJpaTHBIE YPAaBHEHUs, YPABHEHUS, CBOASAIIMECS K HUM, IIPO-
cTeimre I1poOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cucreMsl JByX JIMHEWHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SABJISIETCS JINHEWHBIM.

Pematp TekcToBble 3amauu anreOpandyeckuM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIIINE UCCIIETOBAHUS YPABHEHUN U CHCTEM YPAaBHEHHM, B TOM YUCJIE
C MPUMEHEHUEM TpapUUeCKUX MpEACTaBICHUN (yCTaHABIMBATh, UMEET JU ypaBHEHUE WU
CUCTEMa YpaBHEHUI PELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U IpoUee).

Pemate nuHeliHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300paKaTh pEIICHUE He-
PABEHCTB HA YMCIOBOM NPSMOM, 3alIMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemats cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOIIUE KBaJl-
paTHOE HEPABEHCTBO, U300paXkaTh PELLICHUE CUCTEMbl HEPABEHCTB HAa YUCIIOBOM MPSIMOH, 3a-
IIACBIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUH PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacnio3naBath (yHKIMU M3ydeHHBIX BUIOB. [lOKa3bIBaTh CXeMaTHYECKU pPacIooxke-

HUE Ha KOOPJAMHATHOM IJIOCKOCTH TpadukoB GyHKIUM BUaa: y = kx, y = kx + b, y = k/x, y =
ax2 + bx + ¢, y = x3, y =\x, y = ||, B 3aBHCHMOCTH OT 3HaueHHIT KOIDDUIIHEHTOB, OMHCHI-
BaTh CBOWCTBA (PYHKITUH.

CtpouTth 1 H300pakaTb CXEMaTUUYECKU TpapUKU KBaJAPATUUHBIX (QYHKLHMA, OMUCHIBATH
CBOMCTBA KBaIPAaTUYHBIX (DYHKILIMM 110 UX rpaduKam.

Pacnio3naBaTh kBajpaTUYHYIO (QYHKIUIO 1O (HOpMyJe, MPUBOIUTh MPUMEPHI KBajapa-
TUYHBIX (QYHKIMHN U3 peabHOM KU3HU, GU3UKU, TEOMETPHUH.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOrPeccHm

Pacnio3naBaTh apupMeTUYECKYI0O U T€OMETPUUECKYIO TIPOrPECCUM MPU PA3HBIX CHOCO-
0ax 3amaHus.

BbINOMHATE BBIYHUCIEHUS C UCHOJIb30BaHUEM (OPMYII N-TO WieHa apuPMETHUECKON U
F€OMETPUYECKON MPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxxaTs 4eHbl OCIEI0BATENLHOCTH TOYKaMH Ha KOOPAUHATHOM TIOCKOCTH.

Pewate 3aaun, CBSI3aHHBIE C YHCIOBBIMU MOCJIEAOBATEILHOCTIMU, B TOM YHCIIE 3a]1a-
YU U3 peanbHOM KU3HH (C UCTIOIb30BAHUEM KaNbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHUN).



TEMATHYECKOE IINTAHUPOBAHHUE

HaunmenoBaHmue pa3xesioB U TEM IIPO-

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (Huppo-

Ne n/m Konrpoabnsie IIpakruueckue  Bble) 00pazoBaTe/bHbIE
rpamMMbl Bcero
padoThbI padoTbI pecypchl
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 1 bubnuorexa [{OK
qucia https://m.edsoo.ru/7f419d08
bubnuorexa [IOK
2 DyHKY 16 1 https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 bubnnoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
4 VpaBHeHus u HepaBeHCTBa. CUCTEMBI ypaB- 14 1 bubmmoreka [JOK
HEHUU https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
5 YpaBHeHus U HepaBeHCTBA. HepaBeHcTsa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https-//m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 13 1 bu6nmorexa LIOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE 00-

Ne n/m Tema ypoka
pa3oBaTe/ibHbIE PECYPChI

Kontpoabusbie IIpakTuueckue

Beero padoThI padoThI

PanvonaneHbIe yncia, MppalOHAIbHBIC
1 YHCIiIa, KOHEYHbIE U OCCKOHEUHBIE IeCATHY- 1
HbIE 1poOU

BIIM 1MHOX€eCTBO NENCTBUTEILHBIX M-
2 cell; NelCTBUTENbHBIE YHCIa KaK OeCKOHEY- 1
HBIC JIECATUYHBIC IPOOH

BIIM 2 B3auMHO OJTHO3HAYHOE COOTBET-
CTBUE MEXy MHOXKECTBOM JECHCTBUTEIb-
HBIX YMCEJ U1 MHOKECTBOM TOYEK KOOP/IU-
HaTHOM IPSIMOU

CpaBHeHUE 1eHCTBUTENBHBIX YUCEl, apud-
4 METHYECKHE NEUCTBUA C ICUCTBUTEILHLIMU 1 1
gyrcnamu. Bxognas pabora.

BIIM 3 IlpubnmxEHHoe 3HaUeHNE BETUYU-

5 1
HBI, TOYHOCTb IPUOIINKEHUS
Oxpyrienune uncen 1
7 BIIM 4 Oxkpyriienue uncen 1
3 [Ipuknaka u oLEeHKa pe3yabTaTOB BHIYHCIIE- 1
1305071
9 BIIM 5 [Ipukuaka u olleHKa pe3yJbTaToB 1
BBIYMCIICHUI
10 KBagpatuunas ¢pyHkuus, e€ rpagux u 1 bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4396¢c6
1 KBanpartuunas ¢pynkius, e€ rpaduk u 1 bubnmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f439842

12 BIIM 6 Kagparnunas gyskius, e€ rpadux 1 bubmuorexa [JOK



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842

U CBOMCTBA https://m.edsoo.ru/7f4399b4
13 [Tapaboia, KOOpAMHATHI BEpUIMHBI Tapabo- bubnmoreka [JOK

JIbI, OCb CHMMETpPHH 1apaboIibl https://m.edsoo.ru/7f439eb4
14 BIIM 7 ITapabona, KOOpIuHATHI BEPIIUHBI bubnnorexka [HOK

1apaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a03a
15 [Tapaboia, KOOpAMHATHI BEpUIMHBI TApabo- bubnmoreka [JOK

JIbI, OCb CHMMETpPHH MapaboIibl https://m.edsoo.ru/7f43alac
16 BIIM 8 ITapab6o:na, KoOpIuHATH BEPIIUHBI bubnuorexa [JOK

1apadoJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a31e
17 [Tapaboiia, KOOPAMHATHI BEPIIMHBI TTapado- bubnunoreka [JOK

JIbI, OCb CHMMETPHH TapadOJIbI https://m.edsoo.ru/7f43a526
18 BIIM 9 [Tapabomna, KOOpIMHATHI BEPIIHHBI

1apaboJibl, 0Ch CHMMETPHUH TapadoJIbl
19 I'paduku pynkumii: y = kx, y=kx + b,

y=k/x, y=X°, y=vX, y=||
20 BIIM 10 I'paduku pynknmii: y = kx, y = kx

+ b, y=k/x, y=X3, y=VX, y=[X|
71 I'paduku pynkuumii: y = kx, y=kx + b,

y=k/x, y=x°, y=vX, y=I|
2 BIIM 11 I'paduku pynknmii: y = kx, y = kx

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

y=k/x, y=x3, y=vX, y=[x|

BIIM 12 I'paduku pynkmmii: y = kx, y = kx
24

+ b, y=k/x, y=x3, y=vX, y=[x|

" " Bubnuoreka IIOK

25 KonTponbnas pabora no teme "®@yHKuuu https-//m.c dsogru 7643ab84
26 Jluneitnoe ypaBHeHue. Pemenue ypaBHe- bubnunorex [JOK

HUM, CBOASANINXCSA K TUHESHHBIM https://m.edsoo.ru/7f43bf66
27 JIunelinoe ypaBHeHue. Pemenue ypasHe-

HHUH, CBOAAIIMXCS K JIMHEHHBIM



https://m.edsoo.ru/7f4399b4
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https://m.edsoo.ru/7f43a03a
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BIIM 12 KBagpatHoe ypaBHeHue. Pemenue

bubmuorexa [JOK

28 YPaBHEHUN, CBOJIAILIMXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c542
29 KB?HpaTHOG ypaBHeHUE. Pelenne ypaBHe- bubnnorexka [HOK
HUU, CBOAALIMUXCS K KBAIPATHBIM https://m.edsoo.ru/7f43¢c542
30 bukBanpaTHble ypaBHEHUS bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
bubnmoreka [JOK
31 BIIM 13 bukBagpaTHble ypaBHEHUS https-//m.c dsogru 7643¢3d0
[Ipumepsl penieHus: ypaBHEHUH TPEThEH U
32 4ETBEPTOU CTEIIEHEN Pa3IOKEHUEM Ha
MHOXUTEIN
BIIM 14 ITpumepsl penieHus: ypaBHEHUM
33 TpEThEN U YETBEPTOU CTEIIEHEN Pa3JI0KEHU-
€M Ha MHOXKUTEIU
34 Pemenne npoOHO-paliMOHANBHBIX YpaBHE- bubnuorexa [JOK
HUMN https://m.edsoo.ru/7f43c9b6
35 BIIM 15 Pemmenue apoO6HO-paninoHaIbHBIX bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
36 Pemmennie TekcTOBBIX 3a1a4 anredpanye-
CKHM METOJIOM
37 BIIM 16 Pemennie TekCTOBBIX 3a7a4 anreo-
PanYECKUM METOJIOM
33 Pemenne TekcToBBIX 3a1a4 anrebpanye-
CKHM METOJIOM
39 CaMOCTOHTeJ'IIzHaﬂ pabora 110 TeMe "Vpas-
HEHUS ¢ OHON epeMeHHON"
40 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMH U €TO bubnmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
A1 VYpaBHEHUE € 1BYMS IEPEMEHHBIMU U €TI0 bubnuorexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
40 CucreMa IByX JTMHEWHBIX YPABHEHUH C

JBYMS IEPEMEHHBIMU U €€ pelIeHue



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
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CucreMa IByX JTMHEUHBIX YPaBHEHUH C

43 JBYMSI IEPEMEHHBIMU U €€ pelieHne
44 Cucrema n1Byx JII/IHef/'IHBIX"ypaBHeHI/Iﬁ c
JIBYMsI IEPEMEHHBIMU U €€ peIIeHUE
45 BHUM 17 Cucrema aByx JII/IHeI?IHf)IX ypaBHe-
HUMN C IBYMSI IEPEMEHHBIMU U €€ pelieHue
Pemenue cucreM 1B aBHECHHI, OJTHO U3
46 KOTOPBIX nnHeﬁHoe,};Xz[}g;roe — BjFOpOﬁ bubnmorexa LIOK
https://m.edsoo.ru/7f43d23a
CTEIICHHN
Pemenue cucrem 1B aBHCHMI, OJTHO U3
47 KOTOPBIX nnHeﬁHoe,};X;;)I;roe — BzFOpOﬁ bubmmorexa LOK
https://m.edsoo.ru/7f43d55a
CTEIICHHN
BIIM 18 Pemenue cuctem AByX ypaBHe-
48 HHI, OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpOM CTENCHU
Pemienue cucreM AByX ypaBHEHUM, OTHO U3
49 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETICHU
50 I'padmueckas HHTEpIIpeTALIs CUCTEMBI
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
5 Pemenue TekcToBBIX 3a1au anrebpanye-
CKHM CIIOCOOOM
59 BIIM 19 Penienne TEKCTOBBIX 3a7a4 areo-
pandecKuM crocodbom
53 KonTponbnas pabota mo Teme "Cucremsl
ypaBHEHUH"
54 UucnoBble HEPABEHCTBA M X CBOMCTBA
55 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa LIOK
https://m.edsoo.ru/7f43ad5a
56 JIuHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEH- bubnmoreka [JOK

HOH U UX pelIcHUe

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



https://m.edsoo.ru/7f43d23a
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JIuneliHble HEPABEHCTBA C OJTHOM NIEPEMEH- bubnmoreka [JOK
57 .
HOWU U UX peLICHuEe https://m.edsoo.ru/7f43af08
58 JInHEeHbIE HEPABEHCTBA C OJHOM ITEPEMEH- bubnnorexka [HOK
HOW U UX pElICHUE https://m.edsoo.ru/7f43af08
59 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE
60 BIIM 20 CucreMsbl TUHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
61 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE
62 KBanpaTHble HEpaBEeHCTBA U UX PEIICHUE bubmorexa [IOK
p p p https://m.edsoo.ru/7f43b098
63 KBanpaTHbie HepaBEeHCTBA U UX PEIICHUE Eubmorexa IIOK
p p p https://m.edsoo.ru/7f43b21e
64 KBagpaTHble HEpaBEHCTBA U UX PEILICHUE bubmorexa [TOK
P P P hitps://m.edsoo.ru/7f43b5a2
65 KBanpaTHble HEpAaBEHCTBA U MX PELLIEHUE
66 KBanpaTHble HepaBeHCTBA U UX PELLIEHUE
BIIM 21 I'paduueckas uaTEpOpETaLIUs HE-
67 ABEHCTB I/IngI)CTeM HE aBeH}:)Tch BLI S bubmiorexa [IOK
P p ABYM https://m.edsoo.ru/7f43b098
MepEMEHHBIMU
63 I'padmueckas uHTEpIIpeTallis HEPABEHCTB U
CHUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU
69 Kontponbras padota mo teme "Hepapen-
cTBa"
70 IloHsTHe 4yKncI0BOM ITOCIEA0BATEILHOCTH Bubmiorexa HOK
https://m.edsoo.ru/7f43e6¢c6
3ajaHne mocaea0BaTeIbHOCTH PEKYPPEHT- bubnmoreka [JOK
71 . . .
HOM (opMysoi 1 HopMyIoi nN-ro YjaeHa https://m.edsoo.ru/7f43ebda
79 Apudmerndeckas 1 reoMeTpudecKas npo- bubnuoreka [IOK

rpeccuu

https://m.edsoo.ru/7f43ed7e
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BIIM 22 Apudmernyeckast 1 reoMeTpuye-

bubmuorexa [JOK

73 CKasl IIporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyJIbI N-TO YjieHa apuPMETHUECKON U
74 reollj\)/lei WYECKOH Tpo I;cc(:ll)/lﬁ CYMMBI TIep- buGmnorexa LIOK
p porp e p https://m.edsoo.ru/7f43f58a
BBIX N YWICHOB
75 BIIM 23 ®opmyibl n-ro yieHa apugmeru- bubnuoreka [IOK
YECKOW M TEOMETPUYECKOM MPOrpeccuit https://m.edsoo.ru/7f43ef2¢c
®opmyJibl N-TO WieHa apuPMeTHIecKor u
76 reollzdez WYECKOH TIPo gcg[;lﬁ CYMMBHI TIep- Eubmorexa IIOK
P porp » €Y p https://m.edsoo.ru/7f43f0c6
BBIX N YWICHOB
®opmyJibl N-TO WieHa apuPMeTHIeCcKor 1
77 reollzdez HYECKOM PO gcg[;lﬁ CYMMBI TIep- Eubmorexa IIOK
P porp » €Y p https://m.edsoo.ru/7f431f72e
BBIX N YWICHOB
BIIM 24 ®opmyibl n-ro wieHa apudMeTH-
78 YECKOU U re(?Me}; WYECKOU TTPOoT ic(cis)nﬁ Eubmorexa IIOK
p porp ’ https://m.edsoo.ru/7f43{8a0
CYMMBI MIEPBBIX N YJICHOB
N300paxkeHne 4ieHoB apuPpMETHUECKON 1
79 r€OMETPUYECKON MPOTrPECCUIl TOUKAMH Ha
KOOPJAMWHATHOM TNIOCKOCTH
BIIM 25 U306paskenue uieHOB apudmeTu-
80 YECKOW U TEOMETPUUYECKOM MPOrpeccuii
TOYKaMU Ha KOOPJIMHATHOMN TIJIOCKOCTH
81 JIMHEWHBIN U 3KCIIOHEHIIUAIBHBIN POCT
bubmuorexa [JOK
82 CHoxHEIE IPOIEHTEI https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
83 BIIM 26 Crioxmbic npoueHTs! https://m.edsoo.ru/7f4401a6
34 KonrtponsHas pabora o Teme "UunciaoBble bubnnorexka [JOK
MOCIE0BATEILHOCTH " https://m.edsoo.ru/7f4404f8
BIIM 27 IToBTOpeHue, 0600IIeHUE U CH-
85 cTeMaTHU3allus 3HaHUI. 3anuch, CpaBHEHUE,

JIIEHUCTBHS C NEHCTBUTEIIHLHBIMU YHCIIAMU,
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YKUCJIOBAA IIpsAMast

[ToBTOpeHME, 0000IIEHNE U CUCTEMAaTH3a-

86 uus 3HaHuM. [IpoleHThl, OTHOIEHUS, TTPO-
MOpLUU
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3a-
87 s 3HaHui. OKpyrieHue, npuoInxKeHue,
OLICHKA
BIIM 28 IToBTOpeHue, 0000IIEHHE U CH-
88 CTEeMaTHU3AIIHS SEaHI/Iﬁ Pemenllme TEKCTOBBIX Eubmorexa IIOK
1 ’ https://m.edsoo.ru/7f443b12
3a/1a4 apuPMETHIECKUM CIIOCOOOM
[ToBTOpEeHMEe, 06001IEHNE U cUCTeMaTH3a-
89 s SHIE)lHI/If/'I Pemellijll/le TEKCTOBBIX 3a7a4 Bubmiorexa LIOK
) https://m.edsoo.ru/7f443cd4
aprupMETUYECKUM CIIOCOOOM
BIIM 29 IToBTOpenue, 0000IIEHNE U CH-
peHHe HJ; bubmuoreka [JOK
90 cTeMaTu3alus 3HaHui. Perienre TeKCTOBBIX
https://m.edsoo.ru/7f443fea
3a/1a4 apu(pMETHIECKUM CTIOCOOOM
IToBTOpEHUE, 0000IICHNE U CHCTEMAaTH3a-
91 ous 3HI:1HI/II71 11 eo6III a3oBaHHe alredopanye- Bubmiorexa ITOK
- Peoop P https://m.edsoo.ru/7f4441ca
CKUX BBIPOXKEHUH, JIONyCTUMBIC 3HAUCHUS
BIIM 30 I[ToBTOpeHnue, 060011eHNE U CH-
cremaru3anus 3HaHui. [IpeoOpasoBanue bubnuotexa [JOK

92 9
anredpandecKux BhIPAKEHUHN, JOIMYCTUMBIE https://m.edsoo.ru/7f444364
3HAYEHUS

93 IToBTOpenue, 0000IIeHNE U CHCTEMaTH3a- bubmmoreka [IOK
U 3HAHUMN. https://m.edsoo.ru/7f4446f2
BIIM 31 IloBTOpenue, 060011eHNE U CH-

94 cremaru3anus 3HaHui. [IpeoOpazoBanue bubnmoreka [JOK
anredpanvyecKuX BhIPAKEHUI, TOMYCTUMbIE https://m.edsoo.ru/7f444a94
3HAYEHUS
BIIM 32 IToBTOopeHue, 0000IIIEHHE U CH-

perHe t . bubnmoreka [JOK
95 cTemMaTu3alus 3HaHui. OyHKIUU: TOCTPOE-

HUE, CBONCTBA N3yYEHHBIX (DYHKITHI

https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

[ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3a-

bubmuoreka [JOK

96 1y 3HaHUuM. QyHKIUU: [IOCTPOCHHE, CBOJi- 1 hitps:/m.edsoo.ru/7f444f44
CTBA M3yYCHHBIX ()yHKIIHIH
BIIM 33 I1 000 -
97 cTeMaTu3a OIZIT 2§:§Eg (C)DO :(Jl ?/II;HZZ:CTH oe- 1 bubnnorexa LIOK
. 1 + CYHKIHH . P https://m.edsoo.ru/7f44516a
HHUE, CBOWCTBA U3YYCHHBIX (HYHKIUH
IT 000 -
o8 ot sarnis, Dy mocrpocime, cnofie |1 BiGmiorexa LIOK
1 - O YHKIHH: N p ’ https://m.edsoo.ru/7f4452e6
CTBA U3YYCHHBIX (DYHKITHIA
BIIM 34 I1 000 -
9 crexasats nannih, Tpaacckoe pe. | Bubmiorexa LIOK
1t . 4P p https://m.edsoo.ru/7f445516
IIICHUE YPaBHEHUI U UX CHCTEM
IT 000 -
100 s s, Tpadytcckoe pemenme ypan | BiGmiorexa LIOK
1 . P p M https://m.edsoo.ru/7f445516
HEHUI U UX CUCTEM
101 [IpoMexxyTouyHas arrectauus B BUJI€ HTOTO- 1 bubnuoteka [JOK
BOM KOHTPOJILHOM paGoThI https://m.edsoo.ru/863f861a
102 O0001IeHre 1 cUCTeEMaTU3aUs 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAM- 102

ME
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COAEPKAHUE YYEBHOTI O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, Tauredac yrioB ot 0 g0 180°. OcHOBHOE TpUTOHOMETpUYE-
CKO€ TOXAECTBO. POPMYJIbI IPUBEICHHUS.

Pemenue TpeyroiabHukoB. TeopeMa KOCMHYCOB U TeopeMa CUHYcOB. Pere-
HUE MPAKTUYECKUX 3a/1au C UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB U TEOPEMBI CH-
HYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTORB.

Teopema o nmpousBeACHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUU OTPE3-
KOB CEKYIIUX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, anvHa (MOayib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOIIO-
JIO’KHO HAIpaBJICHHBIE BEKTOPHI, KOJTTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
oTepalfy Haj BeKTopaMu. Pa3noxeHune BeKTopa Mo JABYM HEKOJTMHEAPHBIM BEK-
topaM. Koopaunatsl Bektopa. CransipHOe MPOU3BEICHNE BEKTOPOB, IPUMEHEHNE
JUISL HAXOXKACHUSI JUIMH U YTIIOB.

JlekapTOBbl KOOPJMHATHI HA IUIOCKOCTH. Y paBHEHUS MPSMOM U OKPYKHOCTU
B KOOpJMHATaX, MEPeceYeHNe OKPYKHOCTEH U MPSAMBIX. METOa KOOPIWHAT U €ro
pPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJBHUKHU. [[nMHa okpykHOCTH. I'panycHast u paauas-
Hasi Mepa yrJa, BBIYMCIIEHUE JUIMH yT OKpykHocTed. [lnmomaas kpyra, cexropa,
CErMEHTAa.

JIBUMKeHHSI TUIOCKOCTH M BHYTpEHHUE CcUMMETpuH Guryp (daemMeHTapHBIC
npenacrasienus). [lapamnensHsiii nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUSI MporpamMmbl yuebHoro kypca «I'eo-
METpUSD XapaKTePU3YIOTCA:

1) naTpuoTHYeCcKoOe BOCIMTAHHE:

MIPOSIBJIECHUEM MHTEpECA K MPOLIJIOMY U HACTOSIIIEMY POCCUMCKONW MaTEMaTH-
KM, LICHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHHUSM POCCUMCKUX MATEMATHUKOB U POC-
CUICKOW MaTeMaTUYECKOU IIKOJIbI, K UCIIOJb30BAHUIO ATUX JNOCTUKEHHUU B APYTUX
HayKax M NPUKIAIHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHHUIO O0S3aHHOCTEN Ipa)KIaHWHA U pean3aliy €ro
1paB, MPEACTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHMS pasziny-



HBIX CTPYKTYD, SBJICHUM, TPOIEAYpP TPAKIAHCKOTO OOIIeCTBa (HarpuMmep, BBHIOO-
pBI, OMpPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO 3TUYECKHX MPOOJIEM, CBS3AHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTHUKEHUU HAyKW, OCO3HAHUEM BAXXHOCTHU MO-
PaIbHO-3TUYECKUX MPUHIIUIIOB B I€ITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTema-
TUYECKON HANpaBJIECHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTE€MaTUYECKOro oOpa3oBa-
HUS Ha MPOTSHKEHUU BCEH JKU3HU ISl YCHEIIHONW MPOQPECCHOHAILHON AeSITeNbHO-
CTH M Pa3BUTUEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHUEM
WHUBUyaIbHON TPAeKTOPUHU 00pa30BaHUs U KU3HEHHBIX MJIAHOB C YYETOM JINY-
HBIX UHTEPECOB M OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K IMOIIMOHAJILHOMY M 3CTETHUYECKOMY BOCIIPHUSITUIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1ay, PEIICHUN, PacCyJICHUN, YMEHHUIO BUJIETh MaTeMaTH-
YECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX Mpe-
CTaBJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS 4YEJIOBEKa, MPUPOJIBI U 00-
[IeCTBA, MOHMMAHUEM MaTEMaTUYECKOW HayKh Kak cQepbl YeIOBEUECKOW Jes-
TEJILHOCTHU, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JJIsl PA3BUTHUS IIUBWIM3ALIUM, OBJIa-
JICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEeMaTUYeCKOM KyJIbTypoul Kak CpeACTBOM IO-
3HaHUS MHUpPaA, OBJIAJCHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON Jesi-
TEJIbHOCTH;

6) ¢usuveckoe BocnuTaHue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAronoyYns:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUUYECKUE 3HAHUS B MHTEpECcaxX CBOETO 3710-
POBBSI, BEJIEHUs 3J0POBOro oOpa3a *KU3HU (30pPOBOE MUTaHUE, COATAaHCHPOBaH-
HBIM PEXHUM 3aHITHI W OTIbIXa, peryjsipHas Qunyeckas akTUBHOCTbH), CPOPMHU-
POBAHHOCTHIO HaBbIKA peIEeKCUU, MPU3HAHUEM CBOErO IpaBa Ha OLIMOKY U TaKo-
0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIlMEN Ha MPUMEHEHUE MAaTeMaTUYeCKUX 3HAHUUW ISl PEIICHUS 3a/1ad
B 00JIACTH COXPAHHOCTHU OKPY>KAIOIIEH Cpejibl, TUIAHUPOBAHUS TIOCTYIIKOB U OIICH-
KM UX BO3MOXXHBIX MOCJICACTBUMN ISl OKPYXKAIOIIEH Cpelibl, 0CO3HAHWEM I100ajb-
HOT'O XapaKTepa dKOJOTHUECKUX MPOOJIeM U IMyTel UX PEeIICHUs;

8) ajanTanus K M3MEHSAIONIUMCH YCJIOBHSIM COLUMAJIBHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEOMPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC



YMEHHE YYUTHCS y APYTHX JIIOJeH, MpUoOpeTaTh B COBMECTHOM JEATEIBHOCTH HO-
BbIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 OIbITA IPYIUX;

HEOOXOMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4HcCie (HOPMYIIH-
poBaTh UJAEH, MOHATHUS, TMUIOTE3bl 00 OOBEKTAX U SIBJICHMSX, B TOM UYHCJE PaHEE
HEU3BECTHBIX, OCO3HABATh J1E(ULUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIIPUHUMATH CTPECCO-
BYI0 CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATh MPUHUMAE-
MBbIE€ pElICHUs U JeHCTBUS, (OPMYJINPOBATh U OLEHUBATh PUCKHU U MOCIEICTBUS,
(opMHPOBATH OIIBIT.

METANIPEAJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jioruyeckue 1eiicTBUS:

® BEHIBIISATH M XapaKTEPU30BaTh CYIISCTBCHHBIC MPU3HAKH MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXITy MOHATHSAMHU, (POpMyITHpoBaTh
OTIpEJICIICHHS TOHSATUM, YCTAaHABIMBAThH CYIIECTBEHHBIM MPHU3HAK KIIACCH-
dbuKkaimm, OCHOBaHUA JIJIs1 0000IIEHUS U CPAaBHEHUS, KPUTEPUU TPOBOIUMO-
r0 aHaAJIN3a,

® BOCIPHHUMATh, (OPMYIUPOBATH U MPEOOPA30BHIBATH CYKICHHS: YTBEPIH-
TeJIbHBIC U OTPUIIATEILHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIC;

® BLISBIISATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTU, B3aUMOCBSI3U U TIPOTHUBOpE-
sl B (aKTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSIX, MpeIaraTh Kpu-
TEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA;

® JeNIaTh BBIBOABI C MCIOJE30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX W HMH-
TYKTUBHBIX YMO3aKTFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

® pa3dUpaTh JOKA3ATEIBCTBA MATEMAaTUYCCKUX YTBEPKICHUU (MIPSMBIE M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOXHBIC O0Ka3aTelIbCTBA
MaTeMaTU4YeCKuX (PaKToB, BBHICTPAMBATh apryMEHTAIIUIO, TPUBOJUTH MPH-
MephI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

® BHIOWpATH CIIOCOO perieHust yaeOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO Bapu-
aHTOB pEIICHHs, BHIOMpPATh HanbOoJee MOAXOMSAINIMA C YIETOM CaMOCTOS-
TEJBHO BBIJICJICHHBIX KPUTEPHUECB).

Ba3oBbIe ucciaenoBarebCcKHe 1eHCTBUA:

® UCIOJIb30BAaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMS,

bopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOpEUne, Mpodiaemy, ca-



MOCTOSITEIbHO YCTaHABIUBATh HCKOMOE U IaHHOE, (JOPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

® IPOBOJUTH [0 CAMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY HECIOKHBIM 3KCIe-
PUMEHT, HEOOJNBIIOE HCCIEIOBAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEH Ma-
TEMaTU4YECKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOO0I;

® CaMOCTOSTENbHO (HOpMYyIUpOBaTh 00OOIIEHHSI M BBIBOJBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

® IPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE MPOIIECCA, @ TAKKE BBIABUTATH MPE/I-
MOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

® BBLISBIISATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIIUH, TaHHBIX, HEOO-
XOJIUMBIX ISl PEIICHUS 33/1a4u;

e BHIOMpATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATH U WHTEPIPETHUPOBATH HH-
(dbopMaluIo pa3IUYHbIX BUAOB U (DOPM MpeCTaBICHUS;

e BEIOMpaATh (hOpPMY MPEACTABICHUS HHPOPMALUA U WILTIOCTPUPOBATh penlae-
MbI€ 3a7]a4¥ CXEMaMHM, AuarpaMmaMu, UHOU rpaukoi U ux KOMOUHAIIMS-
MU;

® OIICHUBATh HAAEKHOCTh MHGOPMAIIMH 110 KPUTEPUSIM, MPEAJIONKEHHBIM YUU-
TeJeM WK cPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

® BOCHPHUHUMATh U (GOPMYIUPOBATH CYKACHHUS B COOTBETCTBUH C YCIOBHUSIMU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pe3yIbTarT;

® B XOJi€ OOCYXKJEHHs 3aJaBaTh BOMPOCH! MO CYHIECTBY 00CYXIaeMOil TeMbl,
poOJIeMBbl, pelraeMoi 3aJauu, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pELIeHUs], COMOCTABIISATh CBOM CYXACHUS C CYKACHHUSAMHU JPYIUX YYacCTHU-
KOB Jiajiora, 00OHapy>KUBaTh Pa3Inune U CXOJCTBO MO3UIUN, B KOPPEKTHOMN
dbopme GopMyIUpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

® [IPEJCTABIATH PE3YJAbTAThl PEIICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIEA0BaHUA,
MIPOEKTa, CAMOCTOSITEIHHO BHIOMPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
Npe3eHTAlUU U 0COOEHHOCTEN ayIMTOPUH;

® [IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIMBHUIYyaIbHOU
paboThI MpHU pelIeHnH YYeOHBIX MaTeMaTHYECKHUX 3a/1aY;

® IPUHUMAThH I€JIb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATh OPTraHU3ALHUIO
COBMECTHOM paboThl, pacrpeaensiTh BUAbl paboT, 10roBapuBaThCs, 00CyxK-
JIaTh TIPOIIECC U PE3yJIbTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKHX JIFOJICH;



® y4YacTBOBATh B TPYIIOBEIX (opMax paboThl (0OCYKIEeHUS, OOMEH MHCHHUSI-
MU, MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOIHATH CBOIO YaCcTh pabOTHI U KOOP-
JTUHUPOBATH CBOM JECHCTBUA C APYTUMH WICHAMHU KOMaHJbI, OIICHUBAThH Ka-
YECTBO CBOETO BKJIa/Ja B OOMIUN MPOIYKT IO KPUTEPHUSIM, CPOPMYIUPOBAH-
HBIM YY9aCTHUKAMU B3aHMOJICHCTBHSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:
® CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pELIEHUS 3a7aud (WU €ro
4acTb), BEIOUpATh CIIOCOO pPElICHUs ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COO-
CTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(MOPMALIHH.
CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTE/JICKT:
® BIAJIETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peLIeHNs MaTEMaTUIECKOM 3a1a4u;
® IIPEABUJETHh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IIPH PELUICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;
® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIIBHOCTH ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHHSI WJIM HEOCTHXKEHUS LT,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOydeHus B 9 kjacce oOy4aromuiicss MOJyYUT CICAYIOIIUE MPei-
METHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX TOMO-
IIBI0 PA3JIUYHBIC JIEMEHTHI MPSIMOYTOJIBLHOIO TPEYTrOJIbHUKA («pEIIeHUEe MPSIMO-
YTOJBHBIX TPEYTOJBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJISITOPA) AJIUHBI U yT-
JIBI JJ1s1 HeTAOJIMYHBIX 3HAYEHUH.

[Tonp3oBaThcs popMyliaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUESCKUM
TOXJAECTBOM JJIsI HAXOXKIEHUS COOTHOIICHUN MEXIY TPUTOHOMETPHUUYECKUMH Be-
JUYUHAMH.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JIJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHHUKA («PEIICHUE TPEYroJIbHUKOBY), MIPUMEHITh UX NP pe-
HIEHWY T€OMETPUYECKUX 3aay.

Bnaners noHatusiMu npeoOpa3zoBaHus MOJ00US, COOTBETCTBEHHBIX JJIEMEH-
TOB MoJ00HBIX (uryp. Ilonbp3oBaThCcsi CBOMCTBAMU MOJ00MST MPOU3BOJIbHBIX (HU-



TYp, YMETb BBIUUCIATH JJIMHBI U HAXOAUTH YTJIbl Y MOJOOHBIX Quryp. IlpumMensaTs
CBOMCTBA MO00MS B MPAKTUUECKHUX 33/7a4aX. Y METh MPUBOAUTHh IPUMEPHI MOJ00-
HBIX GUTYD B OKPYKAIOIIEM MHpE.

[Tosp30BaTECSA TEOPEMAMU O NPOU3BEIECHUN OTPE3KOB XOP, O IMPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUECKUNA W (DU3HUECKUI
CMBICJI, MPUMEHSTh UX B PEIICHUU F€OMETPUUECKUX U (pusmueckux 3anad. [Ipume-
HSATH CKJIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXACHUS JUIMH U YIJIOB.

[Tosp30BaTBCA METOAOM KOOPJAMHAT HA IJIOCKOCTH, IMPUMEHSTH €r0 B pelle-
HUU T€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Bnanetes NOHATHSMHM NMPAaBUIBHOIO MHOIOYIOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH IUIONIA/Ib
Kpyra u ero yacteil. [IpuMeHATh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTpBI) CUMMETpUM (UTYp, NPUMEHATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJENH IS 33144 PEAIBHOW KU3HHU U MMPOBOJAUTH COOTBETCTBYIOINE BHIYUCIICHUS
C NPUMEHEHHEM IOA00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3esioB U TeM MpPo-

KoauuyecTBO 4acoB

DJleKTpoHHbIe (Hudpo-

Ne i/ — Beero Kontpoabubie IlpakTnueckme  Bble) 00pa3oBaTe/ibHbIE
padoThbI padoTbI pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bub6nuoreka [IOK
CHHYCOB. Penienue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
[IpeoOpa3zoBanue nonodus. Metpuyeckue bubnmoreka [JOK
2 10 1
COOTHOLLIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBBbI KOOpAMHATHI HA IIJIOCKOCTH 9 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
| e e | Busorsa 101
Py o Hate Kpyra. https://m.edsoo.ru/7f41al2c
HUE TIoImaaei
bu6mmoreka [IOK
6 JIBIOKCHHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aLUs 7 1 bubnnorexka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVTAHUPOBAHUME

KoauuyecTBO 4acoB

DJIeKTpOHHbIe HHudpo-

Nen/m = Tema ypoka B Konrpoabusie IIpakTuueckume  Bble 00pa3oBaTe/IbHbIe
cero padoTbI padoThbI pecypcbl
1 OmnpeneneHre TPUrOHOMETPUIECKUX PYHK- 1 bubnnoreka [HOK
uuit yrio ot 0° go 180° https://m.edsoo.ru/8al424bc
2 ®opMyIibl TPUBEACHUS 1
3 TeopeMa KOCHHYCOB 1 Bubmiorexa ITOK
p y https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCUHYCOB 1
5 TeopeMa KOCHHYCOB 1 Bubmiorexa ITOK
p y https://m.edsoo.ru/8al42d5e
Teopema cMHYCOB 1 bubmmorexa [IOK
P y https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
Teopema cunycoB 1
9 Haxoxnenue mH CTOpOH M BEJIMYKH YIJIOB 1 bu6mmorexa [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
10 Pemrenne TpeyrojibHUKOB 1 Bubmmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
11 P € TPEYTOJILHUKOB 1 Bubmiorexa [HOK
CLICHHE Tpeyron https://m.edsoo.ru/8al42ac0
12 Pertenue TpeyroiabHUKOB 1 Bubmioreka [IOK
peyr https://m.edsoo.ru/8al42ac0
13 P TPEYTOJIHLHUKOB 1 bubanorexa LIOK
CLICHHE Tpeyron https://m.edsoo.ru/8al42ac0
14 IIpakTyeckoe NpUMEHEHNE TEOPEM CHHY- 1 bubnuorexa [IOK
COB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 IIpakTueckoe NIPUMEHEHHUE TEOPEM CUHY- 1
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COB 1 KOCMHYCOB

16 KonTponbhas pabota no teme "Pemienue bubnmoreka [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
bubmuorexa [JOK
17 [TonsiTHE 0 MPEeoOpa3zoBaHUHU TTOAO0US hits:/m.edsoo.ru/8al43ab0
13 CooTBeTCTBEHHBIE IIEMEHTHI MOAOOHBIX Pu- bubnmoreka [JOK
ryp https://m.edsoo.ru/8al143de4
19 CoOTBEeTCTBEHHBIE 3JIEMEHTHI TOJOOHBIX (HU-
ryp
50 teopewa Mponsmetenmn OTpeskon cory- Bu6mnoexa LIOK
p p a p . y https://m.edsoo.ru/8al14406e
IIMX, TeOpeMa 0 KBajJpare KacaTelbHON
3 roopens o npomssesentt orpeskon coty- Butmorexa LIOK
p p a p . y https://m.edsoo.ru/8al441a4
IIMX, TeOpeMa 0 KBajJpare KacaTelbHON
32 roopenta o npowsmexent orpeskon ooty Butmtorexa LIOK
p p a p . y https://m.edsoo.ru/8al442da
LIUX, TEOpEMa O KBaJpaTe KacaTeIbHOU
73 [IpuMeHeHne TeopeM B pEIIeHUH TEOMETPH- bubnnorexa [JOK
YeCKHUX 3a7a4 https://m.edsoo.ru/8a143f06
o4 IIpuMeHeHHEe TeOpEM B PELLIEHUH T€OMETPHU- bubnnorexka [JOK
YECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
75 [IpuMeHeHne TeopeM B pEIIeHUH TEOMETPH- bubnnorexa [JOK
YEeCKHUX 3a1a4u https://m.edsoo.ru/8a144578
36 samme nonoom. Merpeccxne coomone. Bu6mrorera LIOK
Ban a T p https://m.edsoo.ru/8a1447a8
HUS B OKPY)KHOCTH
Onpenenenne BeKTOpoB. PU3NYECKUIT U bubnuorexa [IOK
27 o
reOMETPUUYECKUN CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
78 Cno>xeHue ¥ BbIYUTaHUE BEKTOPOB, YMHO- bubnuorexa [JOK

KCHHE BCKTOpPA HA YUCIIO

https://m.edsoo.ru/8al44a8c
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CrnoskeHne 1 BEIYUTaHHUE BCKTOPOB, YMHO-

bubmuorexa [JOK

29 JKEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxxeHue ¥ BhIYUTaHUE BEKTOPOB, YMHO-
YKEHUE BEKTOpa Ha YKCIIO
31 Pasnosxenne BekTopa 1o 1ByM HEKOJUIMHE-
apHBIM BEKTOpaM
bubmuorexa [IOK
32 Koopamnarst sexropa https://m.edsogru/8a144fbe
33 CkansipHOoe MpOU3BEICHNUE BEKTOPOB, €ET0 bubnuorexa [JOK
IIPUMEHEHHE JJI1 HaXOXKACHUS JUIMH U YIJIOB https://m.edsoo.ru/8a14539¢
34 CkansipHO€e pOU3BEICHUE BEKTOPOB, €T0 bubnnoreka [JOK
IIPUMEHEHHNE IJIs1 HAXOXKIECHUs UIMH U YIJIOB https://m.edsoo.ru/8al14550e
35 Pemrenue 3a1au ¢ noMoLIbIO BEKTOPOB bubmnorexa [IOK
https://m.edsoo.ru/8al44c3a
36 Pewrenue 3a1au ¢ noMoLIbIO BEKTOPOB bubmorexa [TOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB ISl pelleHus 3a/1a4
¢buzuku
" " bubnuorexa [JOK
38 KonrtponbHas padota no reme "BekTopsl https-//m.c dso<I)_.Iru 132145608
39 JlexapToBBbI KOOPAMHATHI TOUYEK Ha MJIOCKO-
CTH
. bub6anorexa IIOK
40 ¥ paBHeHHe IpAMoit https://m.edsogru/Sal45c48
41 YpaBHeHuUe psAMOn
42 YpaBHEHHE OKPYKHOCTHU bubmiorexa LOK
https://m.edsoo.ru/8al14635a
43 Koopannats! Touek nepeceyeHus OKpyKHO- bubnnoreka [JOK
CTH U IPSIMOU https://m.edsoo.ru/8a146620
a4 MeTto1 KOOpAMHAT MPH PEIICHUN T€OMETPH-

YCCKUX 3aJiayd, TPAKTUUCCKHUX 3ada4d
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MeTo KOOpAMHAT MIPU PEIICHUU T€OMETPHU-

45 YECKUX 3aJ1ay, MPAKTHYECKUX 3a]a4
46 Meroa koopAMHAT NpU PEIICHUH T€OMETPU-
YECKUX 3aJ1a4, MPAKTHICCKUX 3aa4
47 KonTponbnas pabota no teme "JlekapToBsl bubnmoreka [JOK
KOOPJAMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 IIpaBUIBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE bubnuoreka [IOK
HUX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
49 Hucno z. Jlmana okpyxHOCTH https://m.edsoo.ru/8al1472c8
bu6mmoreka [IOK
>0 Hucno m. Jlmna okpyxHOCTH https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpy»XKHOCTH
52 Pagnannas mepa yria Bubmmorexa [IOK
a pa yi https://m.edsoo.ru/8al4714c
53 IImomane Kpyra, CEKTOpa, CErMEHTa Bubmiorexa [HOK
Haxe kpyra, pa, https://m.edsoo.ru/8a147426
54 IImomane kpyra, cekropa, cerMeHTa Bubmiorexa [HOK
Haie kpyra, pa, https://m.edsoo.ru/8a147750
55 IImomane Kpyra, ceKTopa, CerMeHTa Bubmiorexa IJOK
[Hajb Kkpyra, pa, https://m.edsoo.ru/8a147750
56 ITonsaTHE O ABMYXKEHUU IUIOCKOCTH Bubmiorexa [HOK
A https://m.edsoo.ru/8al47c¢82
57 ITapannensHBI epeHOC, HOBOPOT Bubmioreka [IOK
P PEHOC, TIOBOP https://m.edsoo.ru/8al47f16
58 [TapannensHbIN TEPEHOC, TOBOPOT bubmmorexa LIOK
’ https://m.edsoo.ru/8al47f16
59 [TapannensHbIi IEPEHOC, TOBOPOT
60 [TapaienpHbIN IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUM [IPU PELLICHUH 3a- bubnnorexka [JOK

ag

https://m.edsoo.ru/8a1480e2



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

CamocrositensHas padora o temam "Ilpa-
62 BWJIbHBIE MHOTOYTOJIbHUKH. OKPYKHOCTb.
JBrxeHus niaockocTu"

[ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL
63 3HaHUU. I3MepeHne reoMeTpuuecKkux Beu-
yuH. TpeyroabHUKH

bubmuorexa [JOK
https://m.edsoo.ru/8al148524

[ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL
64 3HaHui. [lapamienbHble U epIEHAUKYISAP-
HBIC MIPSIMbIC

bu6mmoreka [JOK
https://m.edsoo.ru/8a148650

[ToBTOpeHue, 00001IIeHNE, CHCTEMAaTH3AIINS
65 3HaHul. OKpYXHOCTb U Kpyr. ['eomerpuue-
CKHE ITOCTPOEHUS. YTJIbl B OKPYKHOCTH

[ToBTOpenue, 00001IeHNE, CHCTEMAaTH3AIINS
66 3HaHUU. BrincaHHbIE U ONKMCAaHHBIE OKPYXK-
HOCTH MHOTOYTOJIbHHKOB

HpOMe)KYTO‘IHaH aTTecTanysa B BUAC UTOIO-

67 . .
BOM KOHTPOJILHOW PabOTHI

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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COJAEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTUKA"

[IpencraBneHue AaHHBIX B BHUAE TaOJHI, AMArpaMm, TpaduKoB, UHTEPIpETAIUs JaH-
HBIX. UTeHHe 1 mocTpoeHue TabuIl, JuarpamMmm, rpauKoB 1Mo peajbHbIM JaHHBIM.

[lepectanoBku u dakropuan. Codetanuss u yucio coueranuid. Tpeyronapuuk [lackans.
Pemenue 3a1a4 ¢ MCOIB30BAHUEM KOMOMHATOPHUKHU.

['eomeTrpuueckas BepossTHOCTh. CiydallHbIM BBIOOp TOYKM U3 (UTYPHI HA TUIOCKOCTH,
13 OTpEe3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygaya. Cepusi ucnbITaHUM 110 niepBoro ycnexa. Cepust UCIbI-
Tanuil bepuymm. BeposTHOCTH COOBITHI B cepuM UCTIBITaHUN bepHyu.

CiydaiiHas BeJIMUMHA U PaCIpelIe]ICHUE BEPOATHOCTEH. MaTeMaTuuecKoe OKUIAHUE U
mucriepens. [IpuMepbl MaTEMaTHYECKOTO OKHUJIAHHS KAaK TEOPETUYECKOTO CPEIHEro 3Haue-
HUsI BEIWYUHBIL. MaTeMaTtndeckoe OKUJAaHUE W JUCIIEPCHS CIYyYalHOW BEJIMYMHBI «YHUCIIO
YCIEXOB B CEPUHU UCTIBITAHUIN bepHym.

[TonstTe o 3akoHe OoJbLIMX YHceNl. V3MepeHHne BEpOATHOCTEW € MOMOIIbIO YacTOT.
Ponb 1 3HaueHue 3aKoHa OOJIBIIUX YUCE B IPUPOJIC U OOIIECTRE.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

OcBoenue yuyeOHOro Kypca «BepoATHOCTh M CTaTUCTUKA» IOJKHO OOECHEYHTH J10-
CTH)KEHHME Ha ypoBHE 9 Kilacca CIEQyIOIMX JUYHOCTHBIX, METAPEIMETHBIX U MPE.I-
METHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOTo Kypca «l'eomeTpus» Xapak-

TEPUBYIOTCS:
1) IlaTpuoTHYECKOE BOCITUTAHUE:
IPOSIBJICHHEM MHTEpPEca K MPOLUIOMY M HACTOSAIIEMY POCCUKWCKOW MAaTEMAaTHKH, LEH-
HOCTHBIM OTHOIICHUEM K JOCTHKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUHCKON Ma-
TEMaTUYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JIOCTHXKEHHUH B IPYTUX HAyKax U MpHU-
KJIQJIHBIX cdhepax.
2)I'paskaaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:
TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpaKJaHWHA W peaju3aluyd ero mpas,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS Pa3TUUYHBIX
CTPYKTYD, SIBJICHUH, IPOLEIYp IPakJIaHCKOTr0 0011ecTBa (BIOOPHI, OMPOCHI U Mp.); T'O-
TOBHOCTBIO K 00CYK/IEHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MpUMe-
HEHUEM JOCTH)KEHHHA HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAIBHO-ITUYECKUX NPUHLIH-
TIIOB B JICSITEIbHOCTH YYEHOTO.
3) TpyaoBoe BoCIUTAHUE:
YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHHH IMPAKTUYECKUX 3a7a4 MAaTEMaTUYECKON
HAIPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTHYECKOro 0Opa3oBaHUs Ha MPOTS-
KEHUU BCEH KU3HU JJIA YCICITHON MPOQPECCHOHATBHON NEATeILHOCTH U PAa3BUTHEM
HEOOXOIUMBIX YMEHHI;



OCO3HAaHHBIM BHIOOPOM U MOCTPOCHUEM MHJMBUIYaJbHOW TPAEKTOPUU 00pa30BaHUs U
’KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIA.
4)IcTeTHYecKOe BOCIINTAHME:
CIIOCOOHOCTBIO K AMOIIMOHATIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTHUYECKUX
00OBEKTOB, 3a/lay, PELICHUN, PACCYKIEHUN; YMEHUIO BHJIETh MAaT€MATHUYECKHE 3aKO-
HOMEPHOCTHU B UCKYCCTBE.
5) LleHHOCTH HAYYHOI'0 MO3HAHUS:
OpUEHTAallUe! B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUYHBIX IMPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, MPUPOJILI U OOIIECTBa, TOHUMA-
HUEM MaTeMaTHYeCKONW HayKH Kak cdepbl 4elIOBEUYECKOW NESTEIBHOCTH, JTAloB €&
Pa3BUTHS U 3HAYMMOCTH JIJISl Pa3BUTHS LIUBHIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKU M MAaTeMAaTHYEeCKOW KyJIbTYpOH Kak CpPeJCTBOM I10-
3HAHUS MUDA;
OBJIAJICHUEM MPOCTEUIINMH HABBIKAMH UCCIIEI0BATEIBCKON JEATEIbHOCTH.
6) ®dusuyeckoe BoCHUTAHME, (POPMUPOBAHUE KYJbTYPbl 310POBbS W IMOLHUO-
HAJILHOT'0 0J1aronoJIyYus:
TOTOBHOCTBIO IPUMEHSITh MaTEMAaTUYECKUE 3HAHUS B MHTEpPECaX CBOETO 3/I0POBbsI, BE-
J€HUSI 310pOBOTO 00pa3a *U3HU (340pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3a-
HATUW U OTHbIXA, pEryisipHas pu3nuecKasi akTUBHOCTb);
c(hOpMHUPOBAHHOCTHIO HaBbIka pe(IeKCUH, NMPU3HAHUEM CBOETO IMpaBa Ha OLIMOKY U
TaKOIo K€ IIpaBa APYroro 4eJoBeKa.
7) DKoJ10rHYecKoe BOCIIMTAHHE:
OpUEHTAllMEl Ha NMPUMEHEHHE MATEeMAaTUYECKUX 3HAHWM AJis pelleHus 3a1ad B 00JacTH
COXPAHHOCTH OKPYXAIOILIEH Cpe/ibl, TUNITAHUPOBAHUS MOCTYIKOB M OLIEHKHA MX BO3MOKHBIX
MOCJIEJICTBUM JIJIs1 OKPY KarOLIEH Cpeibl;
OCO3HaHUEM TJI00aIBHOIO XapaKTepa dKOJIOTMUECKUX MPoOJieM U IMyTeil UX peleHus.
JIMYHOCTHBIE pe3yJibTaThl, 00ECIEUNBAIOIINE aIAlTAlUI0 OOYYaIOLIErocss K U3MEHS-
FOIIMMCS YCIOBUSM COLMAIBHON M MPUPOJHOMN CPEIBL:
TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENENEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESTENbHOCTb, B TOM YHCJIE YMEHHE
YUUTBCS Y IPYTUX JIIO/EH, MpuoOpeTaTh B COBMECTHOM JEATEIIbHOCTH HOBBIE 3HAHUS,
HABBIKA U KOMIIETEHIIUH U3 OIIbITA IPYTUX;
HE0OXOAMMOCThIO B ()OPMHPOBAHUM HOBBIX 3HAHWI, B TOM uucie (popmMyInpoBaTh
UJeU, TIOHATHS, TUIOTE3bl 00 00BEKTaX W SIBIICHUSAX, B TOM YHCJIE PaHEE HE WU3BECT-
HBIX, 0CO3HABaTh JEPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IUTAHUPOBATh
CBOE pPa3BUTUE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CH-
TYyalMIo KaK BbI30B, TPEOYIOIINIA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U JedcTBUs, (GOpPMYIMPOBATh M OIEHMBATHh PUCKH W TOCIEACTBUS, (HOPMUPOBATH
OIBIT.
METAINIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOECHUSI MPOrpaMMbl ydeOHOro Kypca «I eomeTpusi»
XapaKTepU3ylTCsl  OBJAJCHHEM YHHBEPCAIbHBIMU MMO3HABATEIBHBIMU ICHCTBUSAMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JAEHCTBUSIMU u YHUBEPCAIbHbBI-
MU PETYJISATUBHBIMU JIEUCTBUSIMU.

1) YHuBepcanpHbIe MO3HABATEIBHBIC IEHCTBUS 00ecmeunBaroT (popmupoBaHue 06a3o-
BBIX KOTHUTUBHBIX MPOIIECCOB O0YYAIOMINXCs (OCBOCHHE METOOB MO3HAHMS OKPYXkKa-
IOILIEr0 MUpA; MPUMEHEHHE JIOTUYECKUX, UCCIIEIOBATEIbLCKUX OTEpallvii, yMEHUN pa-
6oTtath ¢ HHOOPMALIHECH).

ba3zosvie nocuueckue oelicmeus:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBECHHbIC MPU3HAKA MaTEMaTHYECKHX OOBEKTOB,
MOHSTHM, OTHOIICHUNA MEXAY MOHITUSIMH;, (OPMYIUPOBATH OMPEACIICHUS MOHSITHIA;
YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KIIACCU(UKALIMU, OCHOBAHUS IJIs1 0000IICHHUS
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYJINPOBATh U MPEOOPa30BbIBATh CYKICHUS: YTBEPAUTEIbHbBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHNE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpEUHs B (ak-
TaX, TaHHBIX, HAOMIONCHUAX U YTBEPXKICHUSIX; MIpearaTb KpUTEPUH sl BBISIBIICHHS
3aKOHOMEPHOCTEN Y TPOTUBOPEUHI;

JIeN1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U MHJYKTUBHBIX
YMO3AKJIIOUE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa30bupatrh AOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM (IpsMble U OT MIPOTUBHO-
r0), IPOBOJUTh CAMOCTOSITEIIbHO HECIIOKHBIE JI0KA3aTEIbCTBA MAaTEMATUYECKUX (ak-
TOB, BBICTpAaWBaTh apryMEHTAIIMIO, TIPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI; 000CHO-
BBIBATh COOCTBEHHBIC PACCYKICHUS;

BBIOMpATH CIOCO0O penieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pe-
[ICHHsI, BEIOMpATh HanboJiee MOIXOAIINA ¢ y4ETOM CaMOCTOSTEIHHO BbIICICHHBIX
KPUTEPHEB).

basoevle uccneoosamenvckue deticmeusi:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (POPMYIHUPO-
BaTh BONPOCHI, (PMKCUPYIOIIKE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEILHO YCTaHAB-
JMBATh MCKOMOE M JaHHOE, (OpMHpPOBATH TUNIOTE3Y, apPrYMEHTHUPOBATH CBOKO IMO3H-
110, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITEIbHO COCTAaBJICHHOMY IUJIaHY HECJIOXHBIA HKCIEPUMEHT,
HEOO0JIbIIIOE MCCIIEAOBAHNUE 110 YCTAaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTHyeckoro o0b-
€KTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOSITENLHO (POPMYIHPOBATH OOOOIICHHSI U BBHIBOJBI MO Pe3yJIbTaTaM MPOBEIEH-
HOTO HAOJIOJIEHUS, UCCIIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3yib-
TaTOB, BLIBOJIOB X O0OOILIEHUIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTaTh MPEAINOJIOXKe-
HUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Paboma c ungopmayueii:



BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX
JUTSL peLIeHUs 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIHIO
Pa3IMYHBIX BUJOB U POPM IMPEICTABICHHUS;

BBIOMpATh (popMy mpeacTaBieHus HHGOPMAIIMU U WLTIOCTPUPOBATH pellaeMble 3a/1a-
Y1 CXEMaMH, TuarpaMMamMu, HHOU rpaduKoi 1 uX KOMOMHALUSIMY;

OLICHMBATh HAIEKHOCTh MHPOPMALIUU IO KPUTEPHUSIM, TIPEIJIOKEHHBIM YUYUTEIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIHHO.

2) YuuBepcaibHble KOMMYHUKATUBHBIE AEUCTBUA 00€CTIeYNBAIOT CHOPMUPOBAHHOCTD
COLIMAJIBHBIX HABBIKOB O0YYarOIINXCS.

Obuwenue:

BOCIIPUHUMATh U (POPMYIUPOBATH CY>KJICHHUSI B COOTBETCTBUH C YCIOBUSIMU U LIETSIMU
oOIlIEHUs; SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCh-
MEHHBIX TEKCTax, JaBaTh MOSACHEHUS 0 X0y PEIICHH 3a/layi, KOMMEHTHPOBATH I10-
Jy4YEHHBIN pe3yJIbTaT;

B X0/ OOCYIEHHMs 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYX/1aeMOIl TeMBbI, POOIIEMBI,
pelmaeMon 3aJlaud, BbICKA3bIBATh UJECH, HAIECJIECHHBIE HA MOUCK PELIECHHUS; COMOCTaB-
JSTh CBOU CYXKJEHUSI C CYXICHUSMU JPYTUX YYaCTHUKOB JIMajiora, OOHapyKUBaTh
pa3ianyure U CXOJCTBO MO3UIMI; B KOPPEKTHON Gopme GopMyIMpoBaTh pa3HOIIacHs,
CBOM BO3paKEHUS;

NPEACTABIIATh PE3YJIbTAThl PEIICHUS 3a[]a4H, SKCIIEPUMEHTA, UCCIEOBaHUs, POEKTA;
CaMOCTOSTENIbHO BBIOMPATh ()OpMAT BBICTYIUIEHUS C YUYETOM 3ajlay MpE3eHTalUuu U
0COOEHHOCTEH ayTUuTOPHUHU.

Compyonuuecmeo:

NOHUMATh U HUCIOJI30BaTh NPEMMYILIECTBA KOMAHIHONW U MHAUBUAYAIbHON padOThI
MIPU PELIEHUU Y4€OHBIX MaTEMAaTUYECKHX 3a]1ay;

NPUHUMATh LEIb COBMECTHOU EATEIbHOCTH, INIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThI, pacipenesiaTh BUIIbI padoT, JOTOBApUBATHCA, O0CYKAATh MPOLIECC U PE3YJib-
TaT pabOThI; 0000IIaTh MHEHHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPyNMoBBIX ¢opmax paboThl (00CyXaACHHS, OOMEH MHEHHUSMU, MO3TO-
BbI€ IITYPMBI U JIp.);

BBITNIOJIHATh CBOK YacTh pabOThl U KOOPJIAMHUPOBATH CBOU JEHUCTBUS C JPYTUMU UJle-
HaMH KOMaH/IbI;

OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KpUTEPUSIM, CHOPMYIUPO-
BaHHBIM yYaCTHUKaMH B3aUMOJICHCTBHUS.

3) VHuBepcaibHbIC PETYISITUBHBIE IEUCTBUST O0eCriednBaloT (HOPMUPOBAHUE CMBIC-
JIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopzanuzayusi:

CaMOCTOATENIbHO COCTaBJIATH IJIaH, aJTOPUTM pEIIECHUS 3a7aud (WU €ro 4acTh), BbI-
Oupath crocod peueHus: ¢ yuéToM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHO-



CTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOW MH-
dbopmarnmm.

CamoxoHmpons:

BJa/IETh cI0co0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpOLiecca U pe3ysbTaTa pelIeHUs
MaTEMaTUYECKOH 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUM 3a]1a4d, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJECHHBIX OIINOOK,
BBIIBJICHHBIX TPYAHOCTEMN;

OLICHMBATh COOTBETCTBUE PE3YJIBTATA NEATECIBHOCTH ITOCTABICHHOW 1IEJIM U YCIOBUSM,
OOBSACHATh NPUUYUHBI JOCTHKEHUS WIM HEJOCTUKEHUS €N, HaXOAUTh OLIMOKY, Ja-
BaTh OLIEHKY IIPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konity o0ydeHus B 9 kjacce oOydaronuics MoayduT CISayIoNie MpeaMeTHbIe pe-

3YyJbTAaThbI:

W3Bnekats u npeoOpa3oBeIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B Pa3JIMYHbIX UCTOY-
HUKaxX B BUJE TaOJHMILI, TUarpamm, rpavkoB, MPeICTaBIATh JaHHbIE B BHUE TAOJIMII,
auarpaMm, rpa@ukos.

Pemate 3a1aun OpraHu30BaHHBIM NIEPEOOPOM BapHUAHTOB, & TAKXKE C UCIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh ONMUCATEIbHBIE XAPAKTEPUCTUKU I MACCUBOB YHUCIIOBBIX JAHHBIX, B
TOM YHCJIE CPEHUE 3HAUYECHUS U MEPBl pACCEUBAHUS.

HaxoauTs 4acToThl 3HaUE€HUI U 4aCTOThI COOBITHS, B TOM YHCJIIE MOJIb3YSCh pe3ysibTa-
TaMU MTPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHUIA.

HaxonuTh BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM YHUCIE B
OMbITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUAMM, B CEPUSIX UCIBITAHUMA 10
IIEPBOTO YCIIEXA, B CEPUSIX UCIIBITAHUN bepHyuin.

HNmeTh npencTaBiieHUE O CIIy4aHOM BEJIUYMHE U O PACIIPEICIICHUN BEPOSTHOCTEM.
HmeTh npencTaBieHue O 3aKOHE OOJBIINX YKCET KaK O MPOSIBICHUN 3aKOHOMEPHOCTH
B CJIy4aiiHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOAE U OOLIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJunyecTBo 4yacoB JyekTpoHHbIE (HU(pO-
HaumeHoBaHue pa3iesioB U TeM IPoO-
Ne n/m Konrpoabubie IIpakruueckue = BbIe) 00pasoBaTejbHbIE
rpaMMbl Bcero
padoTbI padoThbI pecypcbl
bubmuoreka [JOK
1 Tosropenne kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
2 DJICMEHTBI KOMOMHATOPHKH 4 I https://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSATHOCTD 4 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 Menerranus bepryiin 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [JOK
5 Cryaiitas BeHIHHa 6 https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
6 O6obuenue, KOHTpOIL 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2
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ITOYPOYHOE IINIAHUPOBAHHUE

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe nHudpo-

Ne i/m Tema YpoKa B KOHTpOJILHLIe HpaKTuqecxne BbI¢ 06pa30BaTem,m>1e
cero padoThI padoThI pecypcbl
1 IIpencraBnenne qaHHBIX 1 bubnnorexa LIOK
pel o https://m.edsoo.ru/863f47ea
2 OmnucarenpHas CTAaTUCTUKA 1 Bubmmorexa [IOK
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITHUIMU 1
4 He3aBucuMocTs COOBITHHA 1
5 KoMOuHaTOpHOE IIPaBHUII0 YMHOXKEHUS 1 bubanorexa LIOK
p p ™ https://m.edsoo.ru/863f4e16
6 [lepecranoBku. @axtopuan. Coueranus u | bubnuoreka [IOK
YHCJI0 COUETaHUM https://m.edsoo.ru/863f4e16
bu6nmoreka [JOK
7 Tpeyrombanx Ilacxans 1 https://m.edsoo.ru/863f5014
IIpakTnueckas padora "BeruucieHue Be-
8 (E)HTHOCTeﬁ C I/II:():HOJIBSOBaHI/IeM KOMOUHA- 1 1 bubnnorexa LIOK
P . " https://m.edsoo0.ru/863f5208
TOPHBIX (QYHKIIUH 3JIEKTPOHHBIX TaOIHUI]
T'eomeTpudeckas BepoaTHOCTE. Ciryuaii-
9 HBIN BBI%O TOYKHU I/Ip3 ¢buryps! Ha H?II(I)CKO- 1 bubmorexa LIOK
p yp https://m.edsoo.ru/863f5884
CTH, 3 OTPE3Ka, U3 IyTU OKPY>KHOCTH
T'eome ecKas BeposITHOCTE. Cirydaii-
10 HLH?IMB:I%P(I;I T(I:‘{Ij; I/Ip3 (g:: :IB Ha JrIgII(I)cI;I(o- 1 bubmiorexa LOK
P yP https://m.eds00.ru/863f5a50
CTH, 3 OTPE3Ka, U3 IYTU OKPY>KHOCTH
T'eome ecKas BeposITHOCTE. Ciry4yaii-
VM TpUUecKas BepoITHOCTh. Ciyqai Butmiorexa LIOK
11 HBIH BBIOOP TOYKH U3 (PUTYPHI HA IJIOCKO- 1

CTH, U3 OTPE3Ka, U3 IyTU OKPYKHOCTHU

https://m.edsoo.ru/863f5bfe
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I'eomeTrpuueckas BeposTHOCTb. Ciiyyaii-

12 HBIN BBIOOP TOYKH U3 (GUTYPHI HA TIJIOCKO- buGmorexa LIOK
CTH, B3 OTDEAia, H3 ZyTH OKDYHKHOCTH https://m.edsoo.ru/863f5e10
13 Ucnbitanue. Ycnex u Heynauda. Cepus uc- bubnmoreka [JOK
MBITAHH 10 IIEPBOro ycrnexa https://m.edso0.ru/863f6162
14 Ucnbitanue. Ycnex u Heynaua. Cepust uc- bubnnoreka [JOK
MIBITAHUH 10 IEPBOTO ycrexa https://m.edso00.ru/863f6356
15 I/IanITaIUrme. VYcnex u Heynava. Cepus uc-
MIBITAaHUH 0 TIEPBOTO ycIexa
16 Ucnwiranusa bepnyinu. BepostHocTu co- bubnnoreka [JOK
ObITHI B cepuu ucnbITanuii beprymim https://m.edsoo.ru/863f64d2
17 Ucneiranusa bepnyiu. BeposarHocTu co- bubnnoreka [JOK
OBITUI B CepUU UCTIBITAaHUIN bepHymin https://m.eds00.ru/863f6680
13 [IpakTuyeckas padora "Mcneitanus bep- bubnnorexa [JOK
HyJH" https://m.edsoo.ru/863f67de
19 CrnydaiiHasi BeJIMUMHA U pacipeiesieHue bubnnorexa [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/863f6b44
20 MaTeI\ilaTI/Iqucxoe 0’KUJaHUE U TUCTIEPCUS bubnuotexa [JOK
CIy4alHOU BEJIMYUHBI https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTHUECKOTO OXKUAHUS
21 KEE( TeeoI;eTn?ieiK?)ro cepfe;He(:)rﬁ 3H2Il[t?eHmI bubmiorexa LOK
BT MHEL https://m.edsoo.ru/863f6f86
bubnnoreka [JOK
22 [TonsTHe 0 3aKOHE OOJIBIIUX YHCEIT https-//m.c dsogru 18637204
23 N3mepenne BepOATHOCTEN ¢ ITOMOILBIO Ya- bubnnorexka [HOK
CTOT https://m.edsoo.ru/863f7652
bubnnorexka [JOK
24 [IpumeneHne 3aKkoHa OOTBITUX YHUCETT https-//m.c dsogru 163£7116
25 O06o00mIeHre, cucTeMaTU3aIus 3HaHUH. bubnmuorexa [JOK

[IpencraBneHue qaHHBIX

https://m.edsoo.ru/863f783c
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O0001menue, cucTreMaTH3aIusa 3HaHUH.

26 1
OnucarenpHas CTaTUCTUKA
O0001menue, cucTeMaTH3aIusa 3HaHUH.
27 [IpencraBnenue nanHbix. OnucaTenbHas 1 bubnorexa LIOK
https://m.edsoo.ru/863f893a
CTaTUCTHUKA
73 O06o001IeHre, CHCTEMAaTU3aIUs 3HAHHH. 1 bubmuorexa [JOK
BeposiTHOCTB citydyaifHOTO COOBITHS https://m.edsoo.ru/863f7a4e
O0001enue, cucTeMaTH3alus 3HaHUH.
29 BeposiTHOCTB ciiy4aifHOTo coOBITHS. DIte- 1 bubmorexa LIOK
https://m.edsoo0.ru/863f7¢9¢c
MEHTbl KOMOMHATOPHUKHU
30 O06001enue, cucTeMaTH3alus 3HaHUH. 1 bu6mmoreka [IOK
DNeMEeHThl KOMOMHATOPUKHU https://m.edsoo.ru/863f7e54
O0006111eH1E, CHUCTEMATH3AIIHS 3HAHU.
31 OnemeHTs KoMOMHaTopuku. CiryyaiiHbie 1 bubmorexa HOK
) https://m.edsoo.ru/863f8408
BEJIMYUHBI U paCIpe/IeTICHUS
3 O06o0u1eHne, cucTeMaTu3aus 3HaHuH. 1 bubmmoreka [IOK
CrydaiiHble BETUYUHBI U paclpeIesIeHUs https://m.edsoo.ru/863f861a
33 [IpomexyTouHas aTTecTalys B BUJIE UTO- 1 bubnuoreka [IOK
TOBOM KOHTPOJBHOH paboThI https://m.edsoo.ru/863f8b56
34 O06o001enue, cucTreMaTU3alys 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHO-
'O MPOILIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI TS YYUEHUKA

MakapsiueB FO.H., Munatok H.I'., Hemkos K.W. u apyrue; noa peaakuuei
Tenskockoro C.A., Anrebpa, 9 knacc, AKinoHepHoe o6miecTBo "M3aaTenscTBO
"I[IpocBemienune” 2020 r

['eomeTpus. 7-9 knaccel: yueOHHK AJis1 00111e00pa30BaTeNbHBIX YUPEKIACHUI -
JI.C. AranacsH, B.®.byry3os, C.b. Kagomues, 2.I". ITo3nnusk, N.1. FOnuna M.:
[Ipocenienue, 2019 r

Maremaruka. BeposTHOCTb U cTatucTuka: 7-9 kinaccel, U.P. Boiconkuii, 1.B.
SAmenko.- Mocksa: [Ipocsemenne,2023

METOAUYECKHE MATEPUAJIbBI 1JIA1 YUUTEJIA

Anrebpa. Junaktuueckue marepuansl. 9 kmacc. /[loranos M.K., llleBkun
A.B. -M: IIpocsemenue, 20191

Anrebpa. Meroaunueckue pexomenaanuu. 9 knacc. /Iloranos M.K., llleBkun
A.B.

Junaktudeckne Marepualsl 1o reomerpuu. 9 knace. b.I'.3uB, B.M. Meiinep.
M.: ITpocsemienue, 2017t

CamocrosiTenbHble U KOHTPOJbHBIE paboThl. 9 kiacc. M.A. Muenckas. M.:
[Ipocsemenne, 2017t

Tematnueckue Tectol. 9 knacc. T.M. Mumienko, A.Jl. baunkos ; IIpocsere-
Hue, 2017t

Mertonnueckue pexomenaauuu JI.C. Artanacsn, B.®.byry3os, FO.A. I'nas-
koB, B.b. Hekpacosa, .. FOnguna M.: IIpocsemenue, 2017t

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://znaika.ru/catalog/9-klass/matematika

https://resh.edu.ru/

https://uchi.ru/



https://znaika.ru/catalog/9-klass/matematika
https://resh.edu.ru/
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