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IHNOACHHTEJIbHAMA 3ATTHCKA

Anrebpa ABISIETCS OJJHIM 13 OTIOPHBIX KYPCOB OCHOBHOTO 00mIero 00pa3oBaHIsL: OHA obeclednBaeT H3ydeHIe
JPYTHX JICINILTIH, KaK eCTeCTBEHHO -HayIHOT0, TAK 1 TYMaHHTapHOTO INKIIOB, €& 0CBOEHIIe HeoOXO/IIMO U TIPO-
JToJDKeHNs 00pa30oBaHIs U B OBCETHEBHOII JKI3HIL Pa3BuTIE Y 00yJaroNiXcsl HAYTHBIX IPeICTaBISHIIT O IPOHCXOXK-
JISHIIN 1 CYIIHOCTH aredpadecKixX adCcTpakinil, criocode OTpakeHIIsS MaTeMaTIae KOl HayKoil ABJICHHIT I IPOIIECCOB
B IIPHPO/Ie I 00IIeCTBE, PO MAaTEMATIIECKOTO MO/IEIIPOBAHIISI B HAYIHOM TIO3HAHMI 1 B IIPAKTHKE CIOCOOCTBYeT
(hOpMIpPOBAHIIIO0 HAYIHOTO MIPOBO33PEHI H Ka4eCTB MBIILISHIIS, HeOOXOIIMBIX [ a/TalTall B COBPEMEHHOM ITH(-
poBoM oOuiecTBe. I3ydeHie aire0ps! o0eclieduBaeT pa3BUTIE YMEHHs HaOIO[aTh, CpaBHUBATh, HAXO[UTh 3aKOHOMED-
HOCTH, TpeOyeT KPUTIIHOCTH MBIIUIEHHS, CIIOCOOHOCTH apTyMeHTHPOBAHHO 000CHOBBIBATH CBOM JIEHICTBHS I BBIBOJIBL,
tbopMmympoBars yTBepkAeHIsL. OCBOeHIIE Kypca anredps! odecnednBaeT pa3BUTIHE JOTIeCKOTO MBIIUIEHIIS 00ydato-
IITIXCS: OHH HCTIONB3YIOT eAYKTHBHBIE I THAYKTHBHBIE pacCykIeHIs, 0000nIeHIe T KOHKPETH3alo, abcTparnpopa-
Hile 1 aHanormo. O0ydenne amrebpe mpeAIolaraeT 3HAUNTEIbHBIT 00bEM CaMOCTOSTEIBHOII e ATEIIBHOCTH 00ydaro-
IITIXCS, IOITOMY CaMOCTOSITENFHOE pellieHHe 3a71aY SBISETCS Peall3alliieil JeaTellbHOCTHOTO IIPHHITHIIIA 00yIeH .

B cTpyKType IporpaMMbl yaeOHOro Kypca «Amrebpay I 0CHOBHOTO 0OIIEro 00pa3oBaHIIsa OCHOBHOE MECTO
3aHIIMAIOT COJIePIKAaTEIBHO-METOMITIECKIIe THHUIL: «HHcoa 1 BEIIHCISHN Y, «ANredparrdeckiie BRIpaKeH sy, «YpaBHe-
HISL 1 HepaBeHCTBa», «OyHKIm». Kaxaas 13 3THX coflepKaTelIbHO -M eTOIMECKIX JITHINT pa3BHBAETCS Ha IIPOTSIKe-
HII TPEX JIeT H3y9eHNs Kypca, B3alMO/IelICTBy ¢ APYTHMII €ro JTHHIAMIL B XoJle n3ydeHns yaeOHOTo Kypca o0ydaro-
IIIIMC ST IPTXOJINTCSI IOTHMECKH PacCyK/IaTh, NCIIOIb30BaTh TEOPETIKO-MHOKE CTBEHHBII A36IK. B CBSA3M ¢ 3THM B IPO-
rpamMmMy y4eOHoro Kypca «Anredpay BKIIOUEHB! HEKOTOPBIE OCHOBEI JIOTHKH, TIPE/ICTABISHHBIE BO BCEX OCHOBHEIX Pa3-
Jlenax MaTeMaTIdecKoro 00pa30BaHIs I cIIOCODCTBYIONINE OBIAAESHITIO 00YJArONTIMIICS OCHOB YHHBEPCAIBHOTO MaTe-
MAaTHUeCKOTO a3b1Ka. Coep KaTeIbHOI I CTPYKTYPHOII 0cobeHHOC TR0 VaebHoro Kypea «Anrebpay SBISeTCS eT0 HHTe-
TPHPOBAHHBIII XapaKTep.

Copepsxanne TiHI «UICHa I BEMICIEHIS» CIYKHT OCHOBOI 7 JaTbHEIIero N3yIeHIsl MaTeMAaTHKIL, CIIO-
cOOCTBYET pa3BUTHIO ¥ OOYIAIONIIXCS JIOTHIECKOT0 MBIIUISHIIS, ()OPMHPOBAHIIO YMEHIIS TI0JIb30BATHCS ATOPHTMAMII,
a TaKKe IPHOOPETEHII0 IPAKTIMYECKIIX HABBIKOB, HEOOXOINMBIX JIIS TIOBCETHEBHOII JKI3HIL. Pa3BUTIE TIOHATIS O 9IICIIe
Ha YpPOBHE OCHOBHOTIC 00IIETO 00pa30BaHIs CBA3aHO C PAITHOHATRHBIMII 1 HPPAITHOHATBHBIMII THCIaMI, GopMIpoBa-
HHIEM IpEJCTAaBICHIII O JIefICTBUTEIFHOM HIICIIe. 3aBepIlieHHe 0CBOSHIIA YICTIOBOII JIIMHIH OTHECEHO K CpeJHEMY 00-
meMy 00pa3oBaHHIO.

CopepixaHne IByX anreOpandecKIX JIHHII — «AJreOpandeckiie BEIPaKEHIIT» I «YPaBHEHIS II HEDaBEHCTBa»
CIIOCOOCTBYET (hOPMIIPOBAHIIIO ¥ 00YJArOIIHXCS MAaTEMATHIECKOTO alliapara, HeoOXOIIMOTO Ui PEelIeHIIs 3a/1ad MaTe-
MAaTHKII, CMEXKHBIX TIPEAMETOB I IMPaKTHKO-0pPHEHTHPOBAaHHKIX 3a1a4. Ha ypoBHe ocHOBHOTO 00rmiero odpa3zoBaHis
y4aeOHBII MaTepHall TPYIIIPYeTcs BOKPYT palllioHATBHBIX BhIpaXKeHMIL. AnreOpa IeMOHCTPHPYET 3HAYSHIE MaTeMaTII-
KII KaK SI3bIKA IS TIOCTPOEHIS MAaTeMaTITIe CKIIX MOJIeNIell, OIICAHIIS IIPOIECCOB H ABISHUIT pealbHOro Miupa. B 3amaan
oOydeHms anreOpe BXOAAT TakKe JalbHEIIIee pa3BUTHE alTOPHTMIMIECKOTO MBIITUIEHHS, HE0 OXOAIIMOr0, B 9aCTHOCTIL,
JUI OCBOSHIISI Kypca HH(OPMATHKI, H OBJAJIeHIIe HaBBIKAMII JIeAYKTHBHBIX paccyxaeHHil. [Ipeobpa3oBaHie CIHMBOIb-
HBIX (hOpM CIIOCOOCTBYET Pa3BHTIIO BOOOpaXKeHId, CII0cOOHOCTEI K MaTeMaTITIeCKOMY TBOPUECTRY.

Comepxanne (pyHKITIIOHATBHO-TPAQIYeCKOI IMHII HAIleJIeHO Ha IONTYyYeHIe 00yJaronnIMIICa 3HaHIII 0 (hyHK-
IISIX KaK BajKHeIell MaTeMaTITde CKOTT MOJIENI JUIS OTIICAHIIS I HCCIIe0BAHHS pa3HO00pa3HBIX MPOIIECCOB I SBICHIIT
B IIpHpoje 1 o0mecTBe. II3ydeHne Marepnana ciocoOCTBYeT pa3BUTHIO Y 00yHarOIIIXCs YMEHIS IICTIONB30BaTh pa3-
TITYHBIE BBIPA3HTEIbHbIE CPEICTBA S3BIKA MAaTEMATHKI — CIIOBECHBIE, CHMBOJIHYECKIIE, Tpadirdeckie, BHOCHT BKJIA]T B
thopMmupoBaHIle IpeAcTABIEHIIL O PO MAaTeMAaTHKI B Pa3BITII IIHBIUIIZAINI I KYIETYPEL

CornacHo yueOHOMY ILTaHY B 7-9 Klaccax H3ydaeTcd yaeOHEIT Kype «Anredpay, KOTOPHII BKIIOYAET CISIVIO-
IIIIIe OCHOBHBIE PA3/IeNbl coJiepskanis: «HIca 1 BEIIICISHIY, «ANTedpalrdecKiie BRIPakKe Iy, « YDaBHEHIIA 11 Hepa-
BEHCTBa», «@YHKIIIID».

Ha m3ygenne yaebHOTO Kypca «Anrebpay» oroamTcesa 306 gacoB: B 7 Ki1acce — 102 gaca (3 gaca B HeJIe0), B 8
Kiacce — 102 gaca (3 gaca B Heemo), B 9 Knacce — 102 gaca (3 gaca B HeIelo).

COJIEPKAHHE OBYYEHH S

7 KJIACC

Ynca H BEIMHCTeHAS

JIpoO1 00BIKHOBEHHEIE I IS CATIMIHBIE, TIEPEXO0/I OT OIHOI (hOpMBI 3aImicl apobell K agpyroil. [ToudaTIIe parmio-
HaJBHOIO UIICIIA, 3aIIICh, CPABHEHIIe, YIIOPSIOTIBaHIE PallHOHAIBHBIX dicel. ApidmMeTndeckie IeficTBIS ¢ paIo-
HaJbHBIMII 9IIcaMIL PerreHie 3a/ad 03 peaJbHOI IPAKTHKI HA YacTIl, Ha JIpooI.

CreneHb ¢ HAaTYPaIBHBIM TIOKA3aTelIeM: OIpe/ielieHIe, Ipeodpa3oBaHIle BRIPAKEHIINT HA OCHOBE OIpe/IeIeHIIs,
3amHch OOMBIIIX Hrcel. [IpoIleHTs!, 3aImIch IPOIIEHTOB B BIJie Apo0H 1 Jpo0I B BI/Ie IPOIEHTOB. TpH OCHOBHBIE 3a-
JIadIl Ha TIPOIEHTHI, pEellieH e 3a/1ad U3 peallbHOI IpaKTHKI.

IIpiMeHeHe IPH3HAKOB JIEIIMOCTH, Pa3lIokKeHIle Ha MHOKITEH HAaTyPaTbHbIX ICEI.

PeanbHble 3aBHCHMOCTIH, B TOM HICIIE IpsMas 1 00paTHAS MPOIOPIIIOHATEHOCTIH.

AnredpanvecKHe BbIpAKeHHS

Hepeme}m];le, TIICTIOBOE 3HAUCSHIIC BBEIPAMKEHIIA C nepeMeHHoﬁ. I[OHYCTIEM]’:IE SHAYCHILI ITIepPpeMEHHBIXN. Hpe,u-
CTaBIIEHIIE 3aBIICHMOCTH MEXTY BEIHMITHAMI B BHle opmymnbl. Beraucnenis no ¢popmynam. IlpeobpasoBanne GyKBeH-



HBIX BBIPayKEHIIII, TOXIeCTBEHHO paBHbIE BRIPAXKEHIIS, IIpaBILIa IIpeoOpa30BaHIisl CYMM H IIPOI3BE/ISHII, IIpaBIlia pac-
KPBITIIE ckoboK 11 IIpHBEICHIIA HOI[OGH]:IX claaracMBIX.

CBOIICTBA CTENEHN C HATypPaIbHBIM ITOKA3aTENeM.

OHOWIeHSB! 1 MHOTOWIEHB!. CTelleHh MHOTOUIeHa. CIIOMKeHIe, BEIYITAHIE, YMHOKEHIIE MHOTO4IeHOB. Dop-
MYJIbI COKPAIEHHOTO YMHOKEHHS: KBaJpaT CyMMBI I KBaapaT pasHocTH. MopMylia pa3HOCTH KBaIpaToB. PaznoxeHne
MHOTOYIEHOB
Ha MHOXKHTEIIL.

‘VYpaBHeHHS M HepABEHCTBA

‘YpaBHeHIIe, KOpeHb YpaBHEHH, IPaBIlia peo0pa3oBaHid YpaBHEHIs, PABHOCIUIBHOCTD YpaBHEHHIL.

JInHeliHOe YpaBHEHIE C OJTHOI IePeMEHHOII, 9IICII0 KOPHeil THHEITHOTO YpaBHEHNS, PellleHIIe THHEITHBIX ypaB-
Henmil. CocTaBleHIIe YpaBHEHMII 110 YCIOBIIO 3a1aqn. PelleHie TeKCTOBBIX 3a/1ad ¢ IIOMOIIBI0 YDABHEHIIIL.

JIiHeliHOe ypaBHEHIE ¢ IBYMS ITepeMeHHBIMII U ero Tpaduk. ClcTeMa JBYX JHHEHHBIX YPABHEHII C IBYMS
TlepeMeHHBIMIL PerieHrte clicTeM ypaBHEHIII CTI0CO00M MO/ICTAaHOBKIL IIpIMeph! pellleHIs TeKCTOBBIX 3a/1ad ¢ TIOMO-
IO CHCTEM YPaBHEHHII.

DyHKIIHA

KoopmiHaTa TOYKI Ha IpsMoil. UcIoBble IpoMesKyTKIL. PaccTosHITe MeXKIY IBYMS TOYKAMI KOOP/ITHATHOI
TIPSAMOIL

IpsMoyTonbHas cHcTeMa KoopaHHar, oci Ox 1 Oy. Abciicca 1 op/IITHaTa TOYKH Ha KOOPAMHATHOIT IIJIOCKOCTIL.
IIpiMeps! TpadIKoB, 3aJaHHEIX (hopMyrIaMi. UTeHne rpadHKOB peaabHBIX 3aBHcIMocTell. [Torsatie dyukimm. ['paduk
¢dyuxmm. CroiicTa QyHKpl. JIHeitHag GyHKIn, & rpaduk. I'paduk ¢pyaximm v = [x|. I'padirdeckoe pemeHmne Jil-
HelTHBIX VPaBHCHIN II CHCTEM JIMHEITHRIX YPaBHCHIIL.

8 KJIACC

Yncia 1 BRIYACIeHASA

KsanpatHsnil kopeHs 03 gncia. [TorsTre 00 HppamoHaIsHOM dicie. JecaTHIHbIe TPHOMDKEHIS Hppariio-
HaJbHBIX dncell. CBOICTBA apH(pMeTIYeCKIIX KBaIPaTHBIX KOPHE 1 IX IPHMEHEHIIe K IIPe00pa30BaHIII0 TICIOBBIX
BBIpajKEHHIT I BBITHCIeHN M. JleficTBUTEIbHBIE THCTa.

CrTeleHb ¢ IelbIM TI0Ka3aTelleM I e€ cBoificTBa. CTaHIapTHAS 3aIIICh JHCTA.

AnredpanvecKkHe BbIpaAXKeHHS

KBampaTHbIl TpEXUIIEH, pa3IoKeHNe KBaApaTHOTO TPEXIIIeHa Ha MHOKIITENI.

Adre6parrgeckas qpo6s. OcHOBHOE CBOIICTBO anrebpardeckoit gpobn. CaoskeHIe, BEIMITAHIE, YMHOXEHIIE,
JleneHne anreOpardecKix Jpo0eil. PaloHambHble BRIpaXKeHIS I X IpeoOpa3oBaHIIe.

VpaBHeHHS N HePABEHCTBA

KsazmparHoe ypaBHeHIe, (hopMyla KOpPHeI KBaJpaTHoOro ypaBHeHns. Teopema Buera. Pemenne ypaBHeHIII,
CBOJIIINXCS K JINHEITHBIM H KBaJpaTHeM. [IpocTeiimie ApoOHO-paIioHaIbHbIe YPaBHEHHS.

I'padrrgeckas MHTepIpeTALNs YPABHEHMIT ¢ ABYMS IIepeMEeHHBIMII I CHCTEM JTHHEITHBIX YPAaBHEHMII ¢ ABYMS
TiepeMeHHBIMIL [IpIMephI pelieHIIst CHCTEM HelTHHEITHBIX YPaBHEHHIT ¢ ABYMS IIepeMeHHBIMIL

PemreHe TEKCTOBBIX 3a/1a4 aIre0pardecKiM cIIocoboM.

UncioBbIe HepaBEHCTBA 1 X CBOICTBA. HepaBeHCTBO ¢ OHOI epeMeHHOI. PABHOCIUIBHOCTE HEPABEHCTB.
JInHellHBIC HepaBEHCTBA ¢ OJHOIN IMepeMeHHOM. CIICTeMB! INHEITHBIX HePaBeHCTB ¢ OTHOI IIepeMEeHHOIL.

DYHKROIEH

TTonatie ¢yrkimm. OOIacTs onpeNeIeHIs I MHOKECTBO 3HaUeHINT GyHKIImM. CriocoObl 3agaHns (yHKIIIL

I'pacux ¢pynxmm. YteHne cBOIICTB (YHKINNI 1Mo e& rpaduky. IIpiMeps TpaIKoB (BYHKIUIL, OTPayKarolIX pe-
aJIbHBIE TIPOIIECCHI.
D YHKINII, OINICHIBAOIIIE IPAMYIO I 0OpaTHYIO IIp OIIOPINIOHAIBHBIE 3aBHCHMOCTH, IIX rpaduki. @yHKImm y =%, y =

I . .
x}, y=1x, y=|x|. Ipaddeckoe peleHie ypaBHEHHIL I CHCTEM YPaBHEHHIIL.

9 KJIACC

Yncaa u BIYACIeHAA

PamnoHasIbHEIE YIICiIa, HpPalioHaIbHEIC IIcIa, KOHETHBIE 1T OeCKOHEUHBIE JeCATIIHEIC Ipo0i. MHOKECTBO
JefICTBUTEIBHBIX YICE, IelICTBHTEIFHBIC TICIIa KaK O¢CKOHeUHbIe JeCATIMHRE Apo0Il. B3alMHO 0JHO3HAYHOE COOT-
BETCTBHE MEKIY MHOKECTBOM JCIICTBHTEIBHBIX TIICEN 1 KOOPINHATHOI IPAMOIL.

CpaBHeHIIe JelICTBHTEIbHBIX TIICET, apI(hMeTHUECKIE TelICTBHA ¢ JelICTBHTEILHBIMI YIICTAMIL

Pa3Meps! 00BEKTOB OKPYKAIONIET0 MIPa, [NINTEIFHOCTE IPOIIECCOB B OKPY:KAIOIIEM MIIpE.

TIpubmInKéHHOS 3HAYSHIIe BEJIIIHEI, TOTHOCTE IpHOMInKeHa. OKpyTiieHne gicel. IIpIKiaKa 1 olleHKa pe-
3VIIETATOB BBITIICIICHIIL.

YpaBHeHHS H HepaBeHCTBa

JInneliHoe ypaBHEHIE. PelleHIe ypaBHEHII, CBOIANIIXCS K JIITHEITHEIM.

KgeagpaTHoe ypaBHeHIe. Perienie ypaBHEHIIII, CBOIMIIIXCA K KBaApaTHBIM. BIKBaapaTrHOe ypaBHeHIe. [Ipi-
MEPHI pelleHIs] YpaBHEeHHII TpeThell 1 1eTBEPTOIl cTemeHell pa3oKeHIIeM Ha MHOKIITENIL

PemeHne 1poOHO-paIIOHAIBHBIX YpaBHEHIII. PelleHe TeKCTOBBIX 3a1a4 alreOparraecKIiM METOIOM.



‘VYpaBHeHIIe ¢ IByMs TIepeMEHHBIMII 11 eT0 TpaduK. PeleHie clcTeM IByX JIHHETHBIX YPaBHEHIII ¢ IBYMS Tie-
peMeHHBIMIL. PellleHie clICTeM JIBYX YPABHEHINI, OHO I3 KOTOPEIX THHEIHOE, a Ipyroe — BTopoil cTenenn. I'padirae-
CKasl HHTEPIPETAIIS CHCTEMBI YPABHEHHIT ¢ ABYMS 1€ peM eHHBIMIL.

Penrenire TEKCTOBBIX 3a/1ad aIreOpaIrdecKiM cIIocoboM.

UrnicmoBbIe HEPABEHCTBA 1 HX CBOIICTBA.

Penrenire nTiHeITHBIX HEPABEHCTB C OJTHOIT ITepeMeHHOI. PellieHne cicTeM JIIHEITHBIX HEPaBEHCTB C OJHOIT ITe-
pemenHoil. KBapaTHeie HepaBeHcTBa. [ padirdeckas ITHTepIIpeTaIlis HEPABEHCTB 1 CICTEM HEPaBEHCTB C JBYMS Iepe-
MEHHBIMIL.

DYHKUHH

Keagpatirasag gyHKI, e€ rpaduk 1 cBoiictBa. [Tapabona, KOOPIHHATE! BEPIIIIHEI TapaboiIsl, 0Ch CHMMETPHIT
Trapab oIkl

Tpaduku gpymkipmt: vy = kx, y = ke + b, v = k/x, vy =x°, y =X, ¥ = |x| 1 nx cBoiicTsa.

YncaoBble MOCTeJ0BATE IbHOCTH H IPOTPECCHA

IToHsITIE TIICTIOBOIT OCNIEJOBATENFHOCTIH. 3aJaHIIe IIOCIeI0BATEIFHO CTH PeKyppeHTHOIT (hopMyroil i1 hopmy-
JIOTI 11-TO 4IIeHA.

ApudmeTirgecKkas U reoMeTpIrdeckas nporpeccii. @opMylbl #-To 9lIeHa api(MeTIecKol H TeoMeTPHIeCKOIT
TIPOTPECCHIl, CYMMBI IIEPBBIX 1 TIICHOB.

I300pakeHIle WICHOB apH(METITIECKOI I TEOMETPITIeCKOIl IIPOrpeceInl TOUKaMII Ha KOOpJITHATHOI IIIOCKO-
ctn. JIMHeIHBII 1 YKCIOHEHINATBHEI pocT. CIIOKHBIE IPOIIEHTHI.



ILTAHHUPYEMBIE PE3VIIBTATBI OCBOEHH S ITPOI PAMMOBI
VYYUEBHOI'O KYPCA «ATITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3SOBAHHS

JIHUYHOCTHBIE PE3YJIBTATDI

JIN4HOCTHBIE Pe3yIbTATHI 0CBOSHIS IPOrPaMMBI yIeOHOTr0 Kypca «Arebpay» XapaKkTepH3yOTCcs:

1) naTpHOTHYeCKOe BOCIIHTAHHE:

TIPOSIBIICHHEM IHTEpeCa K IPOIIIOMY I HACTOSIIEMY POCCHIICKOIT MaTeMaTHKII, IEHHOCTHBIM OTHOIIEHIIEM K JIOCTIDKE-
HISIM POCCHIICKHX MaTeMaTHKOB U POCCHIICKOII MaTeMaTiIecKoil KO, K HCIIONb30BaHHI0 ITHX JOCTIDKEHHUII B [Ipy-
TIX HayKax H IPHKIaJHBIX cdepax;

2) rpaxkaAHCKOe H TYXOBHO-HPABCTBeHHOE BOCHHTAHHE:

TOTOBHOCTEIO K BHITIONTHEHHIO 00s3aHHOCTET! IpakJaHITHA H peallH3alliil eTo Ipas, PeJICTaBICHIEM 0 MaTeMaTIIeCKIIX
OCHOBaX (DYHKITHOHHPOBAHIS PA3IITIHBIX CTPYKTYP, SIBICHHII, IPOLIeTyp I'PaKJaHCKOTO 00IecTBa (HalIpiIMep, BBIOO-
PBI, OIPOCHI), TOTOBHOCTHIO K OOCY:KISHITIO 3THYECKIX MpoOIeM, CBA3aHHBIX ¢ MIPAKTHYE CKIIM IIPIMEHEHHEM JIOCTIDKE-
HITT HayKIl, 0CO3HAHIEM BaKHOCTH MOPAJbHO-3TIMYECKHX IPHHITIIIOB B JEATEIFHOCTH YIEHOTO;

3) TpyaoBoe BOCIIHTAHHE:

YCTAaHOBKOIT Ha aKTHBHOE yJacTIle B PElIeHHH NIPAKTIYECKIX 3aad MaTeMaTH9eCKOIl HallpaBIeHHOCTIH, OCO3HAHIEM
BaKHOCTH MaTeMAaTITdeCKOro 00pa30BaHIIsl Ha TIPOTSKEHII BCE JKI3HI TS YCIENTHOI IIpoQeCcCHOHATBHOI TesTelb-
HOCTH 1 pa3BUTHEM HeoOXOAIMBIX YMEHIII, 0CO3HAHHBIM BBEIOOPOM I TIOCTPOEHIEM MHIHBIIYaIbHOI TPaeKTOPII 00-
pa3oBaHus 1 JKH3HEHHBIX IUIAHOB C YYETOM JIITHBIX HHTEPECOB 1 00IIeCTBEHHBIX TOTpe0HOCTEIT;

4) 3cTeTHYecKoe BOCIIUTAHHE:

CIIOCODHOCTRIO K SMOOHOHATTBEHOMY I 3CTETIMHECKOMY BOCIIPIISITITIO MaTEeMAaTIMUSCKIIX OGFBEI{TOB, 3agad, peme}nn"x, pac-
CYJIEHIIT, YMEHHIO BIIETh MaTeMaTHIecKIle 3aKOHOMEPHOCTH B IICKYCCTBE;

5) nHeHHOCTH HAYYHOI'0 NO3HAHHASA:

OpIHEHTAINIel B JesITeNFHOCTH Ha COBPEMEHHYIO CHCTEMY HayTHBIX IIPEICTABIEHIII 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YelIoBeKa, IIPHPOBI H 00IIecTBa, TOHIMAHNEM MAaTeMaTIIeCKOl HayKH Kak chephl 4eI0BedeCKoIl JIesTelb-
HOCTIH, 3TAlOB e€ pa3BUTHA I 3HAYIMOCTIH JJI pa3BHTHS IIBILTH3AINIH, OBIAaJCHIEM I35IKOM MaTeMaTHKI I MaTeMarTH-
YecKoIl KYJIbTYPOIl KaKk CpeJICTBOM IIO3HAHHS MIIpa, OBIaJeHIEM IIPOCTEIIIIIIMI HaBBIKaMII IICCIIeI0BATEIbCKOIT Jesl-
TENBHOCTH,

6) u3AvYecKoe BOCIHTAHNRe, JOPMHPOBAHHE KYJIGTYPBI 310POBbS H 3IMOIHOHAJILHOIO O.IATONO.IY THS
TOTOBHOCTEIO IIPHMEHATh MaTeMaTHIeCKIIe 3HAHNS B HHTEpecaX CBOETO 3[[0OPOBBSI, BEIEHIIS 3I0pPOBOTO 00pa3a JKI3HI
(3mopoBoe mITaHIe, cOaTaHCHPOBAHHBII PEKIIM 3aHATINI I OTABIXA, pErysipHas (hH3MdecKas aKTHBHOCTE ), C(hopMIIpO-
BAHHOCTBIO HaBbIKA pe(hIIeKCHI, IPI3HAHNEM CBOETO IIpaBa Ha ONINOKY H TaKOTO JKe IpaBa JpPyToro 4elloBeKa;

7) 3KoI0THYeCcKoe BOCOIHTAHHE:

OpIHEHTaIIell Ha IpIMeHeHIe MaTeMaTIHe CKITX 3HAHIIIT IS pENIeHNs 3a1ad B 001acTH COXPaHHOCTH OKPYKAIOIIeH
cpeibl, IIAHNPOBAHIIS MOCTYIIKOB 1 OIEHKI HX BO3MOKHBIX TTOCTIEICTBHIIL /11 OKPYIKAIOIIEN CpeIbl, 0CO3HAHIEM ITIO-
OaTbHOTO XapaKTepa SKOJIOTHMYECKIX PoOIeM U MyTell X pellleHHs;

8) aganTanus K H3MeHSIOMIAMCS YCJI0BHSM COITHAJIBHON H MPHPOJHOH cpedsbl:

TOTOBHOCTEIO K JISIICTBIISIM B YCJIOBILSIX HEONPEAeNEHHOCTI, TIOBBIIIEHIIO YPOBHS CBOEIl KOMIIETEHTHOCTH Yepe3 Mpak-
THYECKYIO IeATeIEHOCTh, B TOM YHCIIE YMeHIe YIUThCS Y JIPYTHX JIo/Ieil, IpHoOpeTaTs B COBMECTHOI JIeTeTbHOCTI
HOBBIE 3HaHII, HABBIKI I KOMIIETSHITIH H3 OIIBITA JPYTHX;

HeoOXOIIMOCTEIO B (hOPMIIPOBAHIII HOBBIX 3HAHIMNL, B TOM HIICIe (hOpMYINPOBATE 1JIEI, TIOHITIS, TIIIOTE3El 00 00BeK-
Tax I ABJIECHILIX, B TOM JHCIIe PaHee HEM3BECTHBIX, 0CO3HABATH (D IIINTH COOCTBEHHBIX 3HAHINI II KOMIIETEHTHOCTETT,
ITaHIPOBATh CBOE Pa3BHTIIE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAITIIO, BOCIPIHIIMATE CTPECCOBYIO CHTYAITHIO KaK BBI30B, TPeOyIOIIIIT
KOHTpMep, KOPPEKTHPOBATh MPHHIIMAaeMBble PEIEHIS 1 JelICTBIS, ()OPMYIIPOBATE II OIIEHNBATh PICKII 11 TIOCTIE ICTBIIA,
(hOpMIIPOBATH OIIBIT.



METAIIPEIMETHBIE PE3VIIbTATDI

Ilo3HaBaTeIbHBIC YHHEBeDPCAIbHBIE y‘IEﬁHhIE JelcTBHA

ba3zoBble JornueckHe JeHcTBHA:

BBIBIIATH I XapaKTepI30BaTh CYIIECTBEHHBIE TIPH3HAKI MATEMATITIECKIX 00beKTOB, TIOHATI, OTHOIICHINI
MEJKTy TIOHATHAMIIL, (POpPMYIIIIPOBATH OTIpe/eIeHIIS TIOHATINI, YCTaHABIIIBATh CYIIIECTBEHHBIT TIPII3HAK KIacci-
(bUKaITHII, OCHOBAHIS [T 00O0OIIEHIIS 1 cpaBHEHIA, KPITEPINI TPOBOIIIMOTO aHaJI3a;

BOCTIPHHIIMATE, (hOPMYIHPOBATh I Mpeo0pa3oBEIBATE CYKICHIIS: YTBEPIUTEIbHBIE I OTPHITATENbHEIS, SIITHITI-
HBIE, 9acTHBIE U 001ITiIe, YCIOBHEIE;

BBIBIIATH MaTeMAaTHIeCKIIe 3aKOHOMEPHOCTIL, B3alIMOCBS3M 1 IPOTHBOPEUNs B (haKTaX, JaHHBIX, HAOMOIeHIIIX
1 YTBePyKICHIAX, TIpe/TaTaTh KPUTEPHH [T BBIBICHIIA 3aKOHOMEpPHOCTEIT I IPOTHBOPETII;

JIeTIaTh BBEIBOJIBI € ICTIONB30BAHIIEM 3aKOHOB JIOTHKIL, JAeYKTHBHBIX 1 HHAYKTHBHBIX YMO3aKIIOUSHIT, YMO03a-
KITFOUe HITIT TI0 aHAJIOTIIIL;

pa?.ﬁnpaTL JAOKa3aTeIIbCTBa MaTeMaTIUe CKITX yrBep)K,ue}nn‘i (HpSEMHE IoT IIpOTIEBHOI‘O), IIPOBOOITE CAMOCTOS -
TeJTbHO HECTIOKHBIE JTOKa3aTelIbCTBAa MaTeMaTHIe CKIIX (haKTOB, BRICTPANBATh apTyMEHTAIIIII0, TIPIBOITE TIPI-
MepHI I KOHTPIPHMEPHI, 060CHOBBIBaTh COOCTBEHHBIE PACCYKICHIIS;

BBIOHpATH CII0C00 pelreHns yaeOHoI 3a1adil (CpaBHIIBaTh HECKOJIBKO BapIIaHTOB PEIIeHIII, BEIOIpaTh Haroo-
Jiee TIOXOIMITI ¢ YIETOM CaMOCTOATENBHO BhIISIICHHBIX KPITEPIIER).

BbazoBble HccleOBATe/IbCKHE el CTBHS:

IICTIONB30BATE BOIIPOCHI KaK IICCIIeI0BATENhCKINT THCTPYMEHT TIO3HAHII, (POPMYIIIPOBATE BOTIPOCEHL, (DIIKCH-
PYIOIIIIE TIPOTIIBOPEYIIE, IIPOOIEMY, CAMOCTOATEIFHO YCTAHABIIIBATE IICKOMOE I JaHHOE, (popMHpOBATh TIIIIO-
Te3y, apTyYMEHTIIPOBATh CBOO IIO3MINI0, MHEHIIE;

TIPOBOIUTE II0 CAMOCTOATENRHO COCTABIEHHOMY ILTAHY HeCTIOKHBII 9KCIIEPUMEHT, HeOOMBIITOe HCCIe0BaHIe
TI0 YCTAHOBIICHIIIO 0COOSHHOCTEH MaTeMaTIIeCKOro 00BEeKTa, 3aBICIMOCTeil 00BeKTOB MeKIy co0oil;
CaMOCTOATEIIhHO (hOPMYIIHPOBAaTh 00OOIIEHIIS 11 BBIBOBI II0 PE3VIIETATaM IIPOBEIEHHOTO HAOIIONEHIIA, TICCITe-
JOBaHIIA, OLEHIBATh JOCTOBEPHOCTD IIOMYYEHHBIX pE3yIbTaTOB, BRIBOJOB II 0600 MIIEHIT;

TIPOTHO3MPOBATE BO3MOXKHOE Pa3BIUTIIE IPOLIECCa, a TAKKE BBIIBITATh IIPEIIONOKEHIII O €0 Pa3BIITIII B HO-
BBIX YCIOBISX.

Pabdbora c nHpopManneii:

BBIBIAITH HEJIOCTATOUYHOCTH M M30BITOYHOCTE MH(OPMAITIIL, JAHHBIX, HEOOXOIIIMBIX g pellleHIIs 3aIatir;
BHIONpATh, aHATHN3HPOBATh, CHCTEMATH3HPOBATh I HHTEPIPETHPOBATH HH(QOPMAITIIO pa3IITHEIX BUAOB 1 GopM
TIpe/ICTaBICHII;

BEIONpaTh GopMy mpe/cTaBIeHNI HHPOPMAIITI 1 ILIIOCTPHPOBATH PelllaeMble 3aJaqil CXeMaMIl, JiarpaMma-
MI, IHOII TpaIKOIl I MX KOMOHHAITIISIMII;

OIICHIIBaTh HAEKHOCTh MH(QOPMAITHII IO KPHTEPHAM, IPEITIOKSHHBIM YIHTeIeM I ¢(popMYITIpOBaHHBIM
CaMOCTOATEIHHO.

KOMM)’H]IKRT]IBHBIE YHHEeDPCAJIbHBIE y‘leﬁﬂhle OelicTBHSA:

BOCTIPHHIIMATH 1 (JOpMYTHPOBATh CY/KIEHNIA B COOTBETCTBHI ¢ YCIIOBISAMII I TIEIISIMII OOIIEHIIA, SICHO, TOTHO,
TPaMOTHO BRIPAKAaTh CBOIO TOUKY 3PEHIIS B YCTHBIX 1 MHCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHIS TI0 XOTY pele-
HIIS 33a91, KOMMEHTHPOBATh IIOMYIeHHBIII Pe3ylbTaT;

B Xo/1e 00CY)K/ICHIIA 33/1aBaTh BOMIPOCH TI0 CYIECTBY 00CY/KTaeMoiT TeMBI, IPoOIeMBI, pelllaeMoil 3a1adi, BbI-
CKAa3BIBATh IJIeH, HAalleIeHHBIE Ha TIONCK PETIEHIIS, COTIOCTABIATh CBOM CY)K/CHIIA ¢ CYKISHIIAMII IPYTHX
YYacTHIIKOB JIHaora, 00HapyKIBaTh pa3iITdie I CXOACTBO TIO3MITHIL, B KOPPEKTHOIT (opMe (popMyITHpoBaTh
Pa3HOTIIACHS, CBOH BO3PAKEHIIS;

IIPpEACTaBIIATD PE3YIIbIdTbl PEIICHIIA 3a/1a4ll, 3KCIICPIIMEHTA, HCCIICHOBaHIIA, [IPOCKTA, CaMOCTOATCIIbHO BbIOH-
paTh (hopMaT BRICTYIUIEHIIA ¢ YUETOM 3a/1ad MPe3eHTAII I 0CoOEHHOCTEI ayIITopIIT;

TIOHIMATH I HCTIONB30BaTh IPEIMYIIecTBa KOMaHIHOI I HHANBIYaIbHOI paboThl TPH pele I yaeOHbIX
MaTeMaTHIeCKIX 3a/1ad;

TIPITHIMATH 11e]Th COBMECTHOIT [IeaTeTbHOCTIH, TUTaHIPOBaTh OPTaHI3aIli0 COBMECTHOI paboTE, pacipeenaTh
BIIIBI paboT, JOTOBapHBAaThCA, 0OCYKIATE IPOLIECC I pe3yIbTar paboTel, 0000IIaTh MHEHIIA HECKONBKIIX JIFO-
Teit;

y4acTBOBATh B TPYIIIOBEIX (hopMax paboThl (06cykaeHsa, 0OMeH MHEHIISMIL, MO3TOBBIE TYPMBI I JIPYTIIE ),
BBITIONHATE CBOKO YacTh pabOoTHI 1 KOOP/ITHIIPOBATh CBOM JeiiCTBIA ¢ APYTHMII WIeHAMIT KOMaH/IbI, OIICHIBAaTh
KauecTBO CBOETO BKJIaa B OO POTYKT MO KPUTEpIsM, ¢(hopMyTHPOBaHHBIM YIaCTHIKAMII B3alMOeii-
CTBIA.

Pery1aTHBHBIe YHHBepCA/IbHbIE YUeOHbIe JecTBHSA
Camooprannsamnus:



¢ CaMOCTOATENFHO COCTABIATH IUTAH, alTOPHTM PENIeHNS 3a1aqH (1T €70 9acTh), BRIOUpPATh CIIOCO0 Pellte s ¢
VIETOM HMEIONIIXC S PECYPCOB 11 COOCTBEHHBIX BOZMOMKHOCTEI, apryMeHTHPOBATE I KOPPEeKTHPOBaTh BaplIaH-
THI PEIISHNIT ¢ YIETOM HOBOI HMH(OpPMAITIIL.

CaMOKOHTPO.Tb, SMOIIHOHAIbHBIH HHTELIEKT:
® RIAJETH CITOCOOAMII CAMOIIPOBEPKIL, CAMOKOHTPOJIS IIpOIlecca I pe3yibTaTa PelleHIs MaTeMaTIaecKo il 3a/a-
1,
® TIpeIBHASTH TPYIHOCTH, KOTOPHIC MOTYT BOSHHKHYTE IIPH PEIICHIN 3a1a4ll, BHOCHTH KOPPEKTHRH B JCATEIIh-
HOCTE Ha OCHOBE HOBLIX 06CTOHTGJ'IBCTB, Ha:["x,ueﬁmarx 01[1"[!601(. BBEIABIISHHEIX prm{()c'l'eﬁ;
® OIICHIBaTh COOTBETCTBIIC Pe3YIBTara eI TeIbHOCTH IOCTARICHHOI eI I YCIOBHAM, 00bACHATh TIPIIITHE!
JMOCTIDKEHIII IUTH HeTOCTIDKSHIIA e, HaXOIITh ONUIOKY, 1aBaTh OICHKY IIPHOOpPETEHHOMY OIIBITY.

TNMPETMETHBIE PE3VIIBTATHI
K xomiry obydenisa B 7 Kiaacce oOyIalonnIiics TOMYIHNT CIeIYIONIIE IPSIMETHEIC Pe3YIIbTaThL:

Yncia H BBIYACIeHAS

BHIIONHATE, codeTast YCTHbIE 1 IMICBMEHHBIE IPIEMBL, apH(MeTIHecKe JelICTBI ¢ PaIlIIOHATbHBIMII TICIIA-
MIL

HaxoanTs 3HaYeHIsI 9ICIOBBIX BRIPAKEHIN, IPHMEHATH Pa3HOO0pa3Hble CIIOCOOBI I TIPHEMBI BEIYIICIICHIIS
3HAYCHINT JpoOHBIX BEIPasKEHIINI, COAepKaIlIX 0OBIKHOBEHHEIE 1 JeCATIIHEIEC Apo0IL.

IlepexoauTs OT OTHOI (DOPMBI 3aIIICH HICEI K JIPYToil (IIpeodpa30oBhEIBaTh JIECATIMHYIO JIp00Ob B 0OBIKHOBEH-
HY10, OOBIKHOBEHHYIO B ACCATIUHYIO, B YaCTHOCTH B O8CKOHEUHYIO JeCATIUHYIO Ipo0E).

CpaBHIBATE 1 YIIOPSI0YHBAaTh PAIIIOHAIBHBIE 9IICIA.

OKpyTJATh TIHCaA.

BHIIOMHATS MPHKHUIKY 1 OLIEHKY pe3yIbTaTa BBIYIICIICHIIT, OIEHKY 3HAa4eHHIT JICI0BBIX BRIpayKeHHIl. Bomon-
HATH JETICTBHS CO CTENIEHSIMI C HaTYPAIbHBIMII TIOKA3ATEIISIMIL.

IIpiveHATs IPH3HAKH JeTHMOCTIH, PA3JIO/KeHIe Ha MHOKITEH HaTyPATbHBIX TICEL.

Pemmars mpakTHKO-OPHEHTIPOBAHHEIE 33 [aqH, CBA3aHHbIE C OTHOIICHIIEM BEJIYIH, IPOIOPITHOHATFHOCTEIO
BEJIHYIH, TIPOIIEHTAMIL, HHTEPIIPETHPOBATH PE3YIBTATHI PEIISHIS 3a/1ad ¢ YIETOM OTPaHITEHHI], CBA3aHHBIX CO CBOII-
CTBAMI PAacCMAaTPHBAEMBIX 00BEKTOB.

AnredpanvecKHe BbIpaAKeHHS

Hcnonpk30BaTh anredpandecKyr0 TEPMHHOIOTHIO I CHMBOJHKY, IPHMEHAT €€ B IIPOIlecce OCBOSHHNA yieOHOTO
MaTepHana.

HaXO,D;[ITI) 3HaYUCHIIA 6}’]{]331{['1])[?{ B])Ipa)ﬂelﬂlﬁ IIPpH 3aJaHIBIX 3HAUCHIIAX IIEPEeMEHHDBIX.

BrImomHATh Ipeo0pa3oBaHis IENOT0 BEIPaKEHIS B MHOTOYJIEH IIPHBE/IeHIEM TTOJ00HBIX ClaraeMbIX, PacKphl-
THEM CKOOOK.

BHIIONMHATS YMHOKEHIIE OJHOWIEHA Ha MHOTOWIEH I MHOT'OWIEHa HAa MHOTOWIEH, IPIMEHATH (hopMyIIbI KBag-
para CyMMBI 1 KBaJ[paTa pasHOCTIL.

OcylIecTBIATh Pa3NIOKeHNe MHOTOWIEHOB Ha MHOKITENI C TIOMOIITBI0 BBIHECEHIIS 33 CKOOKI ODIIEro MHOKII-
Tels, TPYIIHPOBKH CIaraeMbIX, IPIMeHeHHS (hOPMYI COKPATIEHHOTO YMHOKEHIIS.

IIpimenaTs TpeoOpa3oBaHNsa MHOTOYIEHOB JUTS PEIIESHIS Pa3ITTHbIX 3a/1a9 I3 MAaTeMATHKII, CMEKHBIX TIPe/I-
METOB, U3 PealbHOI TIPaKTHKH.

Hcnonbs30BaTh CBOIICTBA CTEMEHell ¢ HATYpalbHBIMI TIOKA3aTEN M IS IPe00pa30BaHIIs BRIPAKEHIII.

YpaBHeHHS H HepABeHCTBA

Pemrars MIHEIHbIE YPaBHEHHS ¢ OTHOII IEpEMEHHOI, TIPHMeHss TIpaBIlia Iepexo/ia OT ICXOJHOTO YpaBHEHIS K
PaBHOCITEHOMY eMy. IIpoBepsTh, SBISETCS JII TIICITIO KOPHEM YpaBHEHIIA.

IIpMeHATs TpadIrdecKie MEeTOIbI IPH PETIeHIT JITHEIHBIX YPaBHEHITT U HX CHCTEM.

ITon0upats pHMEPH! Map YHCEN, SBIAIONIIXCS PENIeHHEM JIHHEITHOTO YPaBHEHHS ¢ JBYMS IepEMEHHBIMIL.

CrpouTh B KOOP/IHHATHOII INTOCKOCTH Tpa(hIK IIHEITHOTO YPaBHEHHS ¢ ABYMSI IIepeMeHHBIMIL, TTOJb3YACh Tpa-
(hIIKOM, TIPHBO/IHTH IPUMEPHI PEIIISHIS YPaBHEHIIA.

Pemmrars cHCTEMBI IBYX JIHHEHHBIX YPaBHEHMHII ¢ JIBYMSI TIePEMEHHBIMIL, B TOM 9HCIIe TpadiiecKil.

CocTaBISITh 1 penIaTh INHEHOe YpaBHEHNE IUIH CHCTEMY JIHHEIHBIX YPaBHEHHII 10 YCIOBHIO 3ajadll, HTep-
TIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3aaqi IOMYIeHHBIII Pe3yIIbTaT.

P$yYHKOHA

I300paxaTh Ha KOOPJIHATHOII IIPSAMOII TOUKII, COOTBETCTBYIOIINE 3aJAHHBIM KOOD/IITHATAM , TY9Il, OTPE3KIL,
HHTEPBAJbl, 3aIICHIBATh THCIIOBBIE IIPOMEKYTKII Ha aJre0pardeckKoM S3bIKe.

OTMedaTh B KOOPIHMHATHOI INIOCKOCTH TOYKH TI0 3aJaHHBIM KOOP/IIHATAM, CTPONTH I'padyiKN MITHEHHBIX (YHK-
miit. Ctpouts rpaduk dyHKm y = [x|.

OmnHCHIBaTh C TIOMOIIBIO (DYHKIUI H3BECTHBIE 3aBHCIMOCTH MEXKIY BEITIIHAMIL: CKOPOCTh, BpEMSI, paccTosl-
HIIg, IIeHa, KOIIHYECTBO, CTOHMOCTE, TIPOH3BOIUTEIFHOCTh, BpeMs, 00bEM pabOThL

HaxommTs 3Ha4eHIe (GYHKITII 110 3HAYEHITIO €& apryMeHTa.



IToxHmvaTe rpadyirdeckini crocob mpeIcTaBIeHI 1 aHAN3a ITH(OPMAITIL, M3BIEKaTh I HHTEPTIPETIPOBATh
HHGOPMAIIITIO 13 TPa(hHKOB peaTbHBIX IIPOIECCOB I 3aBHCIIMOCTEIL

K xoHITy o0ydeHns B 8 kiaacce o0ydaronniiics IIOTYHNT Cle/yIONIe IPeIMETHBIE Pe3yIIbTarhl:

Uncaa H BBIYACIEHAS

Hcnonk30BaTh HadalbHbIE IPEICTABICHIII O MHOJKECTBE [IelICTBITENHHBIX THCEI JUIS CPAaBHEHIS, OKPYTIISHUS
H BBIYHCIIEHHIT, H1300pakaTh JelICTBUTENbHBIE IICNIa TOYKaMH Ha KOOPINHATHOI IpAMOIL.

TIpUMeHATh NOHATHE apH(METHIECKOro KBaApaTHOTO KOPHS, HAXO/UTh KBa/[paTHbIE KOPHI, HCIIONb3Ysl NIPH
HeoOXOIMOCTH KaJTbKYIATOP, BRIIONHATE IIPe00pa30BaHIIs BEIPAKEHITIL, CO/IepIKallliX KBaJpaTHbIe KOPHIL, CIIOIb3Ys
CBOIICTBA KOpHEIL.

Hcrnons30BaTh 3aicH OOJBIINX H MaJBIX THCEI ¢ TOMOIIBIO IECATIYHBIX Jpo0eil 1 cTeneHeil 9icna 10.

AnredpanvecKkne BbIpAKeHHS

IIpMeHATs TOHATIHE CTEIEHH C IIENTBIM IOKa3aTelleM, BRIIONHATE IIpe00pa30oBaHIs BRIPaKEHMII, COIep KalIiX
CTETIEHN C IIETBIM IIOKA3aTeNeM.

BHIIOMHATE TOX/IeCTBEHHbIE IIPe00pa30BaHIIs PAlIOHATFHBIX BRIPAXKEHIIT Ha OCHOBE MPABILI JeilCTBHII Hal
MHOTOWIEHAMH 1 aJre0pande CKIIMH JIPO OSIMIL.

PackiapIBaTh KBaIPATHBII TPEXWIECH HA MHOMKITTEIIL.

IIpimvenaTs npeoOpa3oBaHNs BRIPAKEHIIT [T PEIISHIIS Pa3IITTHbIX 3aad N3 MaTeMAaTIKI, CMEKHBIX TIpeIMe-
TOB, I3 PEABHOI IPaKTIIKIL.

VYpaBHeHHS H HePABEHCTBA

Pemrate J]]H-IE!ﬁHLIe, KBaJpaTHBIE YPABHEHII II pAITHOHAIBHEIC VPABHEHIIS, CBOOMINIIECH K HIIM, CHCTEMBI JIBYX
YpaBHEHIII ¢ IBYMSI TIEpEMEHHBIMIL.

IIpoBoauTh mpocTeilnIne IccIeI0BAHI YPaBHEHHIT I CHCTEM YPaBHEHHII, B TOM HIICIIE C IPIMEHEHIEM Tpa-
(hIHeCKIIX TIpe/ICTaBISHNII (YCTaHABIIIBATG, IIMEET JIII YPaBHEHIIe IUTH CHCTEMa YPaBHEHIHIT pellleH s, eCTI HMEET, TO
CKOJIBKO, 1 TIpOYEe).

ITepexoIHTh OT CIOBECHOI (hOPMYITHPOBKII 3a/1a4H K €€ anreOpairdecKoil MOJIENI ¢ IOMOIIIBIO COCTABIESHHIA
YpaBHEHIIS I CHCTEMBI YpaBHEHIII, HHTEPIPETHPOBATE B COOTBETCTBHI C KOHTEKCTOM 3a (a9 MONYYeHHBII Pe3yilb-
TaT.

IIpiMeHATh CBOIICTBA YNCIOBBIX HEPABEHCTB JJISI CPDABHEHIIS, OIIEHKH, PEIIaTh JIITHEITHbIe HePaBEeHCTBA C OIHOT
TIEpEeMEHHOIT I X CHCTEMBI, JaBaTh Tpa(IiecKyio INLTIOCTPAIII0 MHOMKECTBA PEIIIeHHIT HepaBeHCTBa, CIICTEMBI Hepa-
BEHCTB.

DyHKIHA

IToHIMAaTh I NCTONB30BaTh (DYHKINMOHAIBHbIE TIOHATIISA H S36IK (TEPMIHBI, CHMBOJIIYE CKIIE 0003HAYESHIIS ),
OTIpe/IeNATh 3HaYeHNe (DYHKIII 10 3HAYEHHI0 apTyMeHTa, OTIPEAeNATh CBOIICTBA (PYHKITIH MO e rpaduky.

CrpouTs rpa(uKn 31eMeHTapHBIX (YYHKIIIT BILIA:
y=k/x, y=x2, y=x3.y = [x|, y = VX, OIIICHIBATb CBOIICTBa UICII0BOI (YHKIMII 10 €& rpaduKy.

K xoHITy 00y4eHns B 9 kiaacce oOydJarolnIiics IIOTYIUT ClIe/yIOIIe IPeIMETHBIE Pe3yIbTarhl:

Yuciaa 7 BIYHCJIeHAS

CpﬂBH]EBaT]: II YIIOPAJOYHBATE PAaIIIOHATIBEHBIE 11 IIPPAITIIOHATTBEHEBIE TIICTIA.

BHIIOIHATE apH(MeTIIeCKIIe SIICTRIIA ¢ PalliOHaIbHEIMII YIICTIaMIL, COYeTad YCTHBIE I TIChMEHHBIE TIPIE-
MBI, BBITIONHATD BBIIICIEHIA ¢ HPPAIIOHATHLHBIMIT TIICTIAMIL

HaxomITs 3HaYeHIA CTeIICHEIT ¢ IeIBIMII TIOKA3aTEIIAMII 1 KOPHETl, BEIMIICIIATE 3HAYCHIII JICIIOBEIX BEIpakKe-
HITL.

OKpyTIATh elICTBUTEIBHBIC YIICHa, BRITIOIHATE IPHKIIKY Pe3yiIsTara BEITICISHIIN, OIICHKY THCIIO0BBIX BBIPa-
JKeHIIL

YpaBHeHHA H HepaBeHCTBa

Pemnars JIIHeHBIE I KBaIpaTHBIE YPaBHEHII, YPaBHEHIIA, CROJIAINIIECS K HIIM, IIpocTeiimie apo0Ho-
palioHaIbHbIE YpaBHEHII.

Pemmark CHCTEMBI JBYX JMITHEHHBIX YPaBHEHIII ¢ JBYMS IIepeMEHHBIMII I CHCTEMBI IBYX YpPaBHEHINI, B KOTOPBIX
OJIHO YpaBHEHIE He SBIMCTCS JITHEITHBIM.

Pemars TEKCTOBBIE 3adaqil anre0pardecKiM CII0co00M ¢ ITOMOIITBI0 COCTARICHIS YPaBHEHII I CICTEMBI
JIBYX YpaBHEHIII ¢ JBYMS TIepeMe HHBIMIL

TIpoBONTE TIPOCTEHIITIIE HCCTISIOBAHI YPaBHEHIII I CIICTEM YPaBHEHII, B TOM WICJIE C IPIMeHEHIIEM T'pa-
(hIIIeCKIX MpeIcTaBIeHNI (YCTaHaBINBATh, IMEST JII YPaBHEHIIe IUTH CICTeMa YPaBHEHIIT PEITeHI, €CIII IMEET, TO
CKOJIBKO, I TIpOYEE).

Pemmars JIHEHBIC HepaBeHCTBA, KBapaTHEIC HepaBeHCTRA, 300pakaTh pellicHIIe HepaBeHCTB Ha TIICIIOBOIT
TIPAMOIL, 3aTMICHIBATE PEIICHIE C IIOMOIIBI0 CIIMBOIIOB.

Pelmarh CHCTEMEI JTHHEIHBIX HEPABEHCTB, CICTEMBI HEPAaBEHCTR, BKIIOYAIOIIEe KBaIpaTHOS HepaBEeHCTRO,
IIBOGpa}KaTL pemeHIe CICTEMELI HEPABEHCTE Ha “IIICJ’IOBOIFI HpﬂMOﬁ, 3aI0ICBEIBATE PENIcHIIe ¢ IIOMOIIBI) CIIMBOTIOB.

Hcnonb3oBaTh HEpAaBEHCTBA MPH PEIISHITH pas3IMTHBIX 3a/1ad.



DYHKIHH

PacmozuaBars d)y}l](l{[ﬂl H3YVUSeHHBIX BIITTOB. IToxazsIBaTh cXeMaTHUE CKIT pacIIolIOXeHIIE Ha KOOp,E[I!}iaTHOﬁ
ITOCKOCTH I'paQpiKoB GYHKIMIT BITa: v = kv, v=ky + b, y =k/x, v =ax’ + bx + ¢, y =x°, y=+x, v = |x|. B 3aBHCIMO-
CTH OT 3HAYCHINT Ko3(HINIEeHTOR, OIIICHBATE CBOIICTRA (DYHKITHIL.

Crpouts 1 m300pakaTh CXeMaTHIeCKII TPA(IIKI KBaIpaTIYHEIX (DYHKITHII, OMIICHIBATE CBOIICTBA KBaPaTITHBIX
(hVHKITHII TT0 X TpadiKam.

Pacrmio3HaBarh KBajipaTHUHyI0 (QyHKIIIIO 1I0 opMyrte, IPHBOANTE IPHMEPH! KBaApaTHIHBIX (QyHKIMT 113 pe-
AJIBHOIT JKII3HI, (MII3IIKI, T€OMET PHIL

YHc/I0BbIe OCIeJ0BATEIbHOCTH H IIPOTPECcCHH

Pacrno3HaBark apH(MeTIIeCcKYIO I TeOMETPHYIECKYIO IIPOTPECCHI IPH Pa3HBIX CIIOCO0aX 3aJaHII.

BHINOMHATE BRMIICIIEHNS € HCIOTb30BAHIEM (HOPMYI N-TO YjeHa apu(hMeTHIecKOIl I TeOMeTPHYIECKOIT Ipo-
TPEeCCHil, CyMMBI TIEPBBIX 1 WIECHOB.

H300paxaTh WIeHHI IOCIeI0BAaTEIBHOCTH TOYKAMH Ha KOOD,IITHATHOI TTOCKOCTIL.

Permrars 3a1a4i1, CBS3aHHBIE C YIICIIOBBIMI TIOCTIEI0BATENHHOCTSMIL, B TOM YHCIIE 3aadl I3 PeasIbHOM KH3HI (C
HCIIONB30BAHIIEM KaTbKYISTOpa, I(POBBIX TEXHOIOTHII).

TEMATHYECKOE ILTAHHPOBAHHE

7 KJIACC
KomecTBo 9acos
Ne | HamveHoBaHIIe pa3genoB I TeM IIpo- DneKTpoHHbIe (IMIpOBHIE)
wn TPaMMBI Beero | KOHIpOmBHBIE | IlpaxTirdeckue 00pa3oBaTebHbIE PECYDPCH
paboTsr paboTsl
1 Uucna n BeraucIeHN. PaiioHans- 25 1 Bubmmoreka IIOK
HBIC dIICIIa https://m.edsoo.r/7f415b90
' Bubmmoreka IIOK
B |eempbmoRa 47 1 https://m.edsoo.ru/7f415b90
Bbubnunorexa IIOK
2
& (PR RE PR o a2 I https://m.edsoo.r/7f415b90
Bubmioreka IIOK
4 | KoopnamHars! 1 rpadukn. OyHKINM 24 1 hitps://m.edsoo.rw/7£415b90
Bbubmmoreka IIOK
Gl L 6 1 https://m.edsoo.r/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO 102 5 0
ITIPOTPAMME -
8 KJIACC
KommecTso 9acos
Ne | HammveHoBaHIE pa3genos H TeM IIpo- DIIeKTpOHHBIE (ITHPPOBEIE)
w/n TPaMMBbI Beero | KOHTpOmbHBIE | IIpakTirdeckie 00pazoBaTeIbHbIE PECYPCH
paboThr paboTer
1 Uncna i serauiceHns. KesagpatHeie 15 Bubmoreka IIOK
KOpPHH https://m.edsoo.m/7f417af8
5 Ymncna i Beraiicnennd. CTelness ¢ 7 bubdnnorexa [IOK
TIEITBIM TTOKA3aTelIeM https://m.edsoo.m/7f417af8
3 Adrebparrgeckite BRIPaKEHII. 5 1 Bubnnoreka ITOK
KpaparHeII TPEXIICH https://m.edsoo.m/7f417af8
4 AJreOparrgecKile BRIPaKeHIIL 15 1 Bubnnoreka ITOK
Adrebpardeckas Ipobb https://m.edsoo.ru/7f41 7af8
5 VpasHeHus 1 HepaseHcTBa. KBagpar- 15 1 Bubnunorexa ITOK
HbIE YpaBHEHHS https://m.edsoo.m/7f417af8
6 VpaBHeHUS I HepaBeHCcTBa. CHCTEMBI 13 Bubnnoreka ITOK
YpaBHEHMIT https://m.edsoo.m/7f417af8
- VYpaBHEeHIIS H HEpaBEHCTBA. 12 ) ' Bbubmmoreka IIOK
HepageHCTBRa - https://m.edsoo.m/7f417af8




KomrmecTBo "yacoB

Ne | HanMmeHOBaHIIE pa3eloB U TeM Ipo- DneKTpoHHBIE (ITI(ppPOBEIE)
n TpaMMBbI Beero | KOHTpOmBHBIE | IlpakTirgeckue 00pa3oBaTeIbHEIE PECYPCHI
paboThr paboTEI
Bubnnoreka ITOK
8. |y Ocnontmie fronsms 3 hitps://m. edS(])lo.mf?ﬂl 7af8
Bubnmnoreka ITOK
e R 2 https:/m. edS(I)_[o.ruf 7f417afB
10 |ITopropeHne n obobmeHIe 6 1 E;gﬁi’ie:;sﬁ?r{{ﬂ? 41718
OBHIEE KOJIITYECTBO YACOB I1O 102 5 0

ITPOI'PAMME

9 KJIIACC




KommecTBo yacoB

Ne |HammeHoRaHIe pazIelIoBR I TeM IIPo- DneKTpoHHBIE (III(pOBEIE)
I/ | TPaMMBI Beero | KOHTPOIBHBIE TpakTiriecKile | oGpasoparebHbIE PecypChl
paboTeI paboThr
1 Yicaa o BRIMIICIeHI. J{elICTBUTEND- 9 Bubmioreka ITOK
HBIE TIICIIa https://m.edsoo.ru/7f419d08
5 ‘VpaBHEHIIS H HEpaBEHCTBA. YpaBHe- 14 ) Bubmiorexa ITOK
HIISI ¢ OJIHOII TIepeMeHHOH https://m.edsoo.11/7f419d08
3 VYpasHeHIs H HepaBeHCTBa. CHCTEMBI 14 1 Bubmiorexa ITOK
YpaBHEHIIT https://m.edsoo.ru/7f419d08
> VpaBHEeHHS 1 HEpaBEHCTBA. 16 1 Bubmiorexa ITOK
HepapeHcTBa https://m.edsoo.1u/7f419d08
Bubmiorexa ITOK
3 [ m 1= . https://m.edsoo.ru/7f419d08
Bubmiorexa ITOK
6 |UiucnoBsle MOCIIEI0BATENBHOCTH 15 1 hiips://m.edsoo.ru/7£419d08
7 IToBTOpEHMNe, 0000IIeHIIE, 18 1 Bubmiorexa ITOK
CIICTEMAaTH3aIII 3HAHIII https://m.edsoo.ru/7f419d08
OBIIEE KOMIYECTBO YACOB IIO 102 6 0 '

ITPOI'PAMME




IOYPOTHOE ILTAHHPOBAHHE

TRIACC
Komirgectso yacos
Mo T T Jara DeKTpoHHbIe I{poBbe
wn ypo Beero KonTponsHsie Mpakmireckne | payveppy obpasoBaATEIBHME PECYPCH
paboTsr paBOTE

1 |TloxsTHe paunoHAIBHOTO YHCTA 1 0 1] https://resh.edu
2 | Apudmerimaeckie JeiicTBIA ¢ PAlTIOHATBHBIMIT GHCIAMH 1 ] 1] hittps://resh.edu.m
3 | ApndmeTiHeckie JeHCTBIN ¢ PALIIOHATBHEEIMI THCIAMI 1 0 1] hitps://resh.edu.m
4 | ApndneTimeckie eficTRHA ¢ paITIOHATEHEIMIT TIICTAMI 1 0 0 https://resh.edum
5 | Apudmmetigeckie JeiicTRIA ¢ PaIIIOHATBHBIMI YHCIAMH 1 0 1] hittps://resh.eduu
6 | ApudMerideckue JeiiCTBI ¢ PALIOHAIbHEIMI HIICIIAMI 1 1] 1] https://resh.eduu
7 | CpaBHeHIe, yIOPAI0THBARHE PAITNOHATEHEIX THCETT 1 0 0 https://resh.edum
§  |CpaBHeHNe, YNOPAIOIHBAHIE PAIIOHAIBHEIX THCET 1 0 0 https://resh.edu.u
9 | CpaBHeHIE, YOOPAIOIHEAHNE PATHOHATBHEIX SHCEN 1 0 1] https://resh.eduu
s ErémroTera [HOK

10 | Crenenp ¢ HATYPaIbHBIM IOKAZATEIEM 1 0 0 hitps://m edsoo.ru/ 78421 1de
BrémroTera LHHOK

11 |Crenefib ¢ HATYPAIbHBIM NOKA3ATETEM 1 ] 0 hitps://m.edsoo.rw/ 78421382
- i Bidmiotexa OK

= ) € DY PRI e b 4 L https://m.edsoo 721 54e
. Enémrorexa [OK

13 b & R nu e 1 9 Y hitps://m edsoo ny/ 7121 8be
. } Enémrotera IHOK

Lt R TR LY AR 1 2 b hitps://m.edsoo /7421 8be
15 ::[mcﬂuc OCHOBHBIX 387184 Ha JIpoOH, NPONEHTH 13 PeaThHON NpaKTi- 1 0 0 hitps://resh.edu.ru
16 :;.:mcﬂne OCHOBHBIX 387184 Ha JpodiL, TIPOLEHTH 13 PeatbHoll NpaKkTH- 1 0 0 https://resh.edu.ru
17 ;elmebme OCHOBHBIX 3871849 Ha JpoDH, NPONeHTH 03 peatbHoll NpaKTi- 1 0 0 hitps://resh.edu.ru
18 |Pelenne OCHOBRBIX 3a7lad Ha JpodH, PONEHTH 113 PEaTbHOI NpaKTi- 1 0 0 https://resh.edu




KomriecTeo Hacor

Ne T — Hara JUIeKT poHHble LhpoBbe
n'n e Beero Korrponbrpie | IpakTiveckiie | yayuepng obpasoBaTe/IbHble PECYPCE
paboTEr paboTs!
KIl
19 TIpirIHaK: JeMMOCTH, PATIOEEHNE Ha MHEMENTETN HATYPanEHEX 1 0 0 hitps://resh.cduru
qHCEN
20 TIpHIHAKE JeIMOCTIH, PANIOHEHIT Ha MEOENTEIII HaTYPalbHEX 1 0 0 Titips:/feshiedin
HHCEn
21 |Peamsunie zaEncimvoctr. [Ipasag 1 obpaTHag MpOTOPITOHATEHOCTID 1 0 0 https://resh.edum
22 |PeansHnie zapncivoct. [pasan n obparHag nponopiioHaIbHOCTH 1 0 0 https://resh.edu
23 |Peansuste sapucimocti. IIpgsad 11 o0parHasd OponopOioHa B HOCTIE 1 0 (1] https://resh.eduu
24 | Peansusie 3apmcimocti. [lpgyag 1 oOpaTHAS IPOTOPIMIOHATEHOCTID 1 0 0 hitps://resh.edu.ru
25 |Konrponssag pabota no Teme "PanpoHadsHbe GHcaa” 1 1 0 https://resh.edu
Bundmiorera IHOK
3 SHHED
e € BRIpARCHIA : i o hittps://m.edsoo ny/ 741 feec
27  |Iepemennsie. JomycTHMbIE SHAYCHIIA € PEMEHHBIX 1 https://resh.edu.u
28 | DopMyisl 1 https://resh.eduu
29 | DopMyIR 1 https://resh.edu
30 IIpecOpasoBamie OYKBEHHDLIX BBIDAMKEHII, PACKPBITIE CKOOOK I IIpH- 1 0 0 Budmiorexa [OK
BelleHe NoIODHBIN CITaraeMbix hitps://m.edsoo na/ 7R fafa
31 IIpeobpasobanie OyEBeHHBIN BHIPAMEHILL, PACKPLITHE CHODOK I IIpH- 1 0 0 Butmmorexa IOK
BEICHIE NOODHBIX CIATAEMbBIX https://m.edsoo 71 fd70
3 IpeobpasoBamie OYKBEHHBIX BEIPAAKSHILL, PACKPBITHE CKODOK I IpH- 1 0 0 BrbmroTexa IOK
~ | BeaeHIle N0QO0OHBIX CIATAEMBIX https://m.edsoo w/TEHLEATO
33 [Ipeobpazoranie OVEBEHHBIX BEIPAEEHUIT, PACKPEITIE CKOBOK IT TIPH- 1 0 0 BromroTera LHIOK
BeIRHIE NOACUHbIX CIAraeMbX hitps://m.edsoo w71 fd 70
34 | CeoficTBa CTENEHN ¢ HATYPATBHBIM MOKA3ATEEM 1 0 1] ?:S?ffn?;;;iﬁ'?f:u 1382
35 |CpoilcTsa CTENeHN ¢ HATYPAIEHEIM NOKAIATENIEM 1 0 0 E tps://m a;sjt;,;aonlff'.-' 24121540
36 |CroficTBa CTENEHN ¢ EATYPATEHEM MOKAZATEEM 1 0 0 . EmémroTera LHHOK




KomriecTeo Hacor

Ne e vissia Hara JUIeKT poHHble LhpoBbe
n'n e Beero KoHTporbrbie Hpam'ﬁnqecme H3yHeHHA obpasoBaTe/IbHble PECYPCE
paboTer paboTE

https://m.edsoo /7421 8be
Budmiorexa [TOK

S | mnopreaE: 1 0 0 https://m.edsoo /7422 76¢
Bromrotexa [IOK

38 Do 1 0 9 https:/m.edsoo.ny 7422930
39 | Cnosesne, BREIMTATAHNE, YMAGKSHHIE MHOTOTIEHOR 1 0 1] E”ﬁ’l'?“m“ HOK.

! ! https://m.edsoo ru/7#22af2
EnémroTexa ITOK

40 | Cnowerne, BRYHTAHIE, YMHOKEHNE MHOTOYICHOR 1 0 0 https://imedsoo rw/78422cc8
41 | Cnoserite, BRMATARNE, YMAGKEHIE MHOTOWICHOR 1 0 0 Batmoresa Ok

X i hitps://m.edsoo /7422 fea
EmdmroTexa LHIOK

2

42 | Cnoskesie, BEIMITAHIE, YMHMKEHNE MHOTOWICHOB 1 0 0 hitps://m.edsco.rw/ 78123182
. . ButmioTexa IOK

43 | DopMyIE CORPAMIEHHOTD YMHOMEHIN 1 0 1] hitps://m.cdsoo rw/7E12432a
. . Euomiorera [HHOK

44 | DopMyIBE CORPAMIEHHOTO YMHOACHIA 1 0 0 https://m.edsoo.rw/7#12464a
3 . Bubmioteka [OK

45 | DRpMTIH CORDATIREROTD Y IR 1 ¢ 0 https://m.edsoo v 7Tf#424¢12
= budmiorera ITOK

46 | DopMYIE COKPalISHHOID YMHOMKEHII 1 0 ] hitps://m.cdsoo rw/7EI24 542
? ’ Butmmorera ITOK

47 | DopMymT CORpAIERROTO YMHORCHI ! 0 0 https://m.edsoo 1/ 7#4251d0
Butmiorexa LHIOK

48  |PasTomeHIe MEOTOMISHOB HA MHOMKITTETH 1 ] ] hitps://m.edsoo ny/7f123312
Bubmiorera [TOK

49 | PazmoskeHIe MHOTOUTCHOR HAa MHOKIITETH 1 0 0 https-//m.edsooru/78237fe
. Butmrorexa ITOK

50 | PasnoweHie MEOTOIEROR HA MHOMKTITETH 1 (V] 1] ttps://m.edsoo rw T£1239de
51  |PasmoskeHIe MHOTOUICHOB HA MHOMIITEII 1 0 0 Buomrorexa IJOK




KomriecTeo Hacor

Ne e vissia Hara JUIeKT poHHble LhpoBbe
n'n e Beero | omrponbrbie | pakTiveckiie | yayuemns ofpazoBaTelbHble PeCypPCH
paboTEr paboTs!
https://m.edsoo. /7423 9de
52 |KoutpomsHad pabota oo Teme "Anrefpamdeckie BrpameHid” 1 1 1] hitps://resh edum
53 YPa’BHt‘.‘I-!'I{f_ TpaRHia IpeotpasoBaHIT YPARHEHI, PARHOCITEHOCTE 1 0 0 Hetps:/fresh.edu.ru
VP ABHEHIIT
54 mmelum:z YPABHEHHE ¢ OIHO HepeMEHH O, pellleHIe THHEHHBX 1 0 0 hitps:/fresh.edu.ru
VpARHEHTIIT
55 JhiHefiHOE YpaBHEHHE ¢ O/IHOT NEpEMEHHOM, pelllcHHIE TIHETHRR 1 0 0 | brdmmoteka HOK
YpaBHEHIT hitps://m edsoo m/ 720482
56 JInneiiHoe ypaBHeHNe ¢ O/HOI NepeMeHHO, pelleHile THHeTHBX 1 0 0 buimiorera IOK
N VpAaBHEHNI https://m.edsoo /7 #20482
57 |PeweHie 3a1ay ¢ IOMOIIBIO YPa BHEHIIT 1 0 ] ggpoﬂg:;e;?muo%? 20646
i Bubmiorera [IOK
58 |Pemenne 3afad ¢ IOMONIBI0 YpaRHEHI 1 0 1] htlps:a’f'm,edslri)nv'?f420806
' budmiorexa IIOK
59  |PemeHne 3amad ¢ NOMOIIBI0 YpaEHSHHI 1 0 0 hitps://m. eds{.li) TE20040
. . Budmiorera [TOK
40, \Remicasc SafUN c DOMOmAIS ypARtc vt 1 ¢ 0 htips:h'm,edsﬁ).rlu"‘?f420e:69
" EnémroTexa ITOK
61  |JlumeiiHoE YpaBHEHHE ¢ JIBYMS [IEPEMEHHBIMIT I eTo Tpadik 1 0 0 hitps://m.edsoorw/ 78427632
62  |JlnmeiiHoe ypaBHEHNHE ¢ BYMSA MEPEMEHHBIMH I €T0 TpadiHE 1 0 0 https_f;;f:;:i%? M2Tesa
= z . BrnémroTera LHHOK
63 | CHeTeMa [IBYX NIHEIHBIX YpaBHeHNI ¢ IBYMS [epeMeHHBIMH 1 0 0 hittps://m.edsco.ru/TH42836¢
2 i . BrémroTexra ITOK
64 | CHcTeMa [IBYX JIMHEIHME YPABHEHNIT ¢ IBVYMS [IEPEMEHHBIMH 1 ] 0 ttps://m.edsoo.rw/7£42836¢
- - . Budmiorera LHIOK
65 | CucTemMa IBYX JIIHSHHBIX YPABHSHHII ¢ ABYMS IEPEeMEH HEIMH 1 0 0 hitps://m.edsoo.ru/TEI2836¢
66 |CHcTeMa IBYX MIBSIHBX YPABHEHIN! ¢ IBYMA TepeMeHHEMI 1 0 (1] bntaorers HOK

https://m.edsoo m/7TRI2836¢




KomriecTeo Hacor

Ne - Hara JUIeKT poHHble LhpoBbe
o ¥pol Beeio K(}H'.I.‘p’(}.l'lb!{hm MpaxTiueckne H3YHeHIS oépar;osaf[em,me pecypeE
paboTEr paboTs!
i budmiorexa IIOK
67 | Pememme cricTen ypasHerrit 1 0 0 htms:f;'m,eds:j),m'?f4284de
i Budmiorera ITOK
68 | Pemenie cricTeM ypaBHerIi i 0 . https://m.edsoo. rw/7f42865a
- Butmiorera [TOK
69 |Pemenrie cricTem ypasHerit 1 9 0 hnps:,";‘rn,e(isﬁ).nv'?fclzs?dﬁ
70 | Pemenne creteM ypagHernii 1 0 0 Enps-;fn?:;si%?f@sﬁﬁ
71 |Pemienne creTeM ypaBHeHHIT 1 0 0 https-;,g;e:;:igﬁ'?ﬁﬂg?dﬁ
72 |KoHTpodakHas pabota o Teme "JInHeiiHble YpaBHeHIS" 1 1 0 Eﬁﬂﬂsi%mn; 044
= . BromzoTera [IOK
73 |Koopaumara TOYKI Ha OPAMOI 1 0 0 hnps:f;’m.eds?s.ruﬂf‘i 1de76
74 |YHenoBble MPOMeRyTKH 1 0 0 g:gs fm a;slci(?rlfp'?f-“ 1dfi2
. Butnmotexa [OK
75 |HucioBsie mpoMeAyTKIL 1 o 0 hrtps:ffm.a:lsrﬂm’?ﬂldﬁ
76 | PaccTosmne MeALy IBYMA TOUKAMIL ROOPIHHATHON NpaMoil 1 https://resh.edu
77  |PaccToMHIE MY I5YMA TOUKAMI ROOPANHATHOI IpAMoil 1 https://resh.edu.u
Buommorexa [JOK
78 |[IpamoyronsHas clicTeMa KOOPIIHAT Ha UI0CKOCTH 1 0 0 hitps://m.edsoo.rw/7f4 e 16
| BufmroTexa LIOK
79  |TIpAMOYDoIbHAs CHETeMa KOOPIHHAT Ha IWI0CKOCTH 1 0 o hitps://m.edsoo.r/ 74 le42a
. BrémroTexra ITOK
80 |TIpmMeps! rpaHKOR, 38/ @HHBIX (OPMYTaMH 1 0 0 h“ps:;;m_aj:i T leSal
. Budmiorera LHIOK
81 | IlpmMepst IPAIKOB, 3AIAHHBIX (JOPMYIAMI 1 0 0 hnps:,-',fm_aisouo_nmﬁledso
82 |TIpiveps! TpadiKkos, 3alaHHbIX GopMyTIaMi 1 0 1] Tirtps://resh.edu.




KomriecTeo Hacor

Ne e vissia Hara JUIeKT poHHble LhpoBbe
n'n e Beero | omrponbrbie | pakTiveckiie | yayuemns ofpazoBaTelbHble PeCypPCH
paboTEr paboTs!
83 |TIpiveps! Tpadikos, 3alaHHBX (oPMYTIamMI 1 0 0 hitps://resh.edu.m
i BndmmoTexa IJOK
84  |Yrtenne rpadMKoB peanbHbIX 3aBHCIMOCTET 1 0 1] https://mm.edsoo.rw/ T84 lea2d
i BnomroTexa IOK
85 |YrteHne rpadiKoR pealbHE 3ABHCHMOCTEN 1 0 0 ttps://m.edsoo.rw/7f41ea24
) BrdmroTexa LIOK
50 [Honeme Gy ! g b hitps://m.edsoo /74 1e 06
87 |Tpadmx dyemmmm 1 0 (i] hitps://resh edum
. i buimiorera IOK
58 | Caotcma dymEiR 1 4 o hitps://m.edsoo rw/7EH 078
& e BuomioTera IOK
39 fmatkomn . o v hitps://m.edsoo rw/784 171 fe
% Butmiorera [HIOK
50 | Tumefinas dynxms i g 4 https://m.edsoo /7427282
v Buomiorera ITOK
i R 1 9 0 hitps://m.edsoo r/ TH27412
S Budmiorera [TOK
2 ;
%2 |Pocriiicae: fpajind St sk ! ¢ 0 htips://m.edsoo. /7 426d1e
93  |Toctpoenne rpadika mHeiHOI (pyHRITImT 1 https://resh.edu.m
94 |Ipamx dyyermmr v=x| 1 https://resh.edum
95 |I'padux ¢y y =[x/ 1 https://resh.eduu
5 Butmiorera ITOK
” "
96 |KontponsHas pabota mo Teme "Koopamaarer m rpadmxin. dryekmm 1 1 0 Hetps://m.edsoo.rw/ 7841 50
o7 IoeTopenie 0CHOBHEIX TIOHATIN 1 METOZOB Kypca 7 kiacca. obod- 1 0 0 Bubmrorexa IJOK
LIeHHe SHAHIIT https://medsoo /' T#29¢c6e
o8 ToeTopenne o¢HOBHEIX TIOHATIN U MeTOIOB Kypca 7 Kiacca, obod- 1 0 0 BromroTera [IOK
LICHIE SHAHLI hittps://m.edsoo u/7T#29£32
00 [NoETopeHNe OCHOBHEIX TIOHATHI I MeTOZOB Kvpea 7 Kmacca. obof- I 0 0 ErnémroTexa LIOK

MIeHNe JHAHIT

https://m.edsoo /71 2a0e0




KomriecTeo Hacor

Ne T — Hara JUIeKT poHHble LhpoBbe
n'n e Beero Korrponbrpie | IpakTiveckiie | yayuepng obpasoBaTe/IbHble PECYPCE
paboTEr paboTs!
100 TToBTepeHIe 0¢HOBHBIX OHATHIT 1 MeTOI0B Kypea 7 Kiacca, 0Dod- 1 0 0 budmiorexa IIOK
HIeHHE 3HaHIIT https://m.edsoo. v 7f#2a27a
101 |IIrorosas soHIpoIbHAL pabora 1 0 1] https://resh.edu.u
102 ToETopenne o¢HOBHEIX TIOHATIN 1 METOLOB Kypca 7 KIacca. obod- 1 0 0 Bromrotexa [IOK
© |meme sHaHuil https://m.edsoo /722200
OBIMEE KOTHIECTBO ACOB IO OPOTPAMME 102 4 (1]




8 KIIACC

KomirzecTso HacoB

Na T Jara IeKTpoHHbIe IH(poBbIe
i ypo Beero Km%me Hpamg“’ecme H3YUEHIS obpasoBaTEIbHBE DECYPCH
paboTEL paboThl
2 “ bubmiorexa IOK
1 | Keanpamibut xopemb 13 e 1 g g hitps://m.edsco.rw/7#12d452
EnomroTera LHOK
2 | onsrue 0 UPpaUIOHAILHOM TICIE 1 0 ] hrtps://m edsoo ru/T42eana
3 | lecaTimERe TPHONTICKSHTA HPPaHoHaTEHETX TIICeT 1 0 1] https://resh.edum
4 | Hecanrpsie npudninReHIA HPPAHOHATBHELX HICeL 1 0 1] https://resh.eduau
5 | JeftcTRUTeIBHBIE TIICTA 1 0 0 https://resh.ednm
6 | CpaereEue MeficTENTENEHEIX THCET 1 0 4] https://resh.edum
7 | CpapheHme [AellCTEHTE/bHBIX HIICET 1 0 ] https://resh.eduu
8 | ApmpmeTiriecKiil KBaJpaTHBII KOPEHE 1 0 1] hittps://resh.edu.u
9 | VYpaeeeHne BHJa X'=a 1 0 0 https://resh.edum
S i Butmiorera ITOK
10 | CroficTea apmMeTIMECKTX KBaPATHEIX KopHei 1 0 0 hitps://m.edsoo nw/7f42d862
e i Butmiotera LIOK
11 | CroffcTra apnMeTIMECKITX KBAAPATHEX KopHed 1 0 (1] hitps:/m.edsoo ny/7R12d862
12 Ipeofpazopanie WICIOBEX BRIPAMEHILL, COLePHELNI KBaIPATHbIE 1 0 0 BufmioTrera I_IOK_
~ | KopHn https://m.edsoo u/7f#42dd26
13 IpeofpasoBaHile SCI0ERX BHPAMEHILL, COLE PHE NI KBaIPaTHbIE 1 0 0 Budmiorexa [HOK
KOpHH hitps://m.edsoo ny7 4 2ded4
14 TpeoGpasopanie DICTIOBEX BEPAKEHINT, COIE AN KBATIpaTHEE 1 0 0 Bnbmmorexa [JOK
KOpHII hittps://m.edsoo m/ T4 2e0be
15 Ipeobpasopanie TICIOBEX BHPAKSHINL, COLEPAKANIIN KBAIpaTHbe 1 0 0 BromroTera IOK
© | KopHH hitps:/mLedsoo. /726262
BromroTexa LIOK
16 | Creneds ¢ [eIbiM MoKasaTeTeM 1 ] 0 hetps://m.edsoo.rw/ 78435424
CrangapTHAd 3amrck Tucta. Pasmepsl ofBeKTOB OKpYEAIOIIETO MIUpa -
17 | (0T 3MeMEHTAPHEIX TACTHIT J0 KOCMITIECKIX 00REKTOR ). JIHTETEHOCTE 1 0 0 Erbnioita IOk

MpOINECCOR B OKPYEAIOIIEM MIpe

https://m.edsoo /7436098




KomriecTeo Hacor

Ne Tena i Hara JUIeKT poHHble LhpoBbe
' ek Beero | omrponbrbie | pakTiveckiie | yayuemns ofpazoBaTelbHble PeCypPCH
paboTEr paboTs!
18 | CroiicTBa CTENEHH ¢ LeED MOKA3ATEIEM 1 i} 0 g::;;n}m e;sio:ﬁ 135648
e ! B '
19 | CrolicTEa CTETIEEN ¢ UETRM MOKA 3ATETEM 1 0 0 https: ffimsiorl\.(u"’f 435648
20 | CroIlcTBa CTETISHI ¢ TETRM TOKA3aTETEM 1 ] ] gl‘l:p?ﬁgnm;?siotﬁ”? 435648
- o - e
21 | CpoiicTea CTEICHN ¢ NETBIM HOKA3ATETEM 1 0 0 gt‘lps‘ ffn?:;si%?myg%
22 | (CROIICTRA CTETISHN ¢ IETRIM TIOKA3ATETEM 1 0 1] https: ;Eum:;sigﬁ.? H350d6
23 | KeagpaTHsil TpExtnen 1 hitps://resh edu.m
24 | KpanpaTHEN TPEXTIEH 1 https://resh.edu.m
25 | PasnomeHHe KBaJPaTHOTO TPEXTIeHa Ha MHOMITTENN 1 0 1] gtlps;' *fiﬁsiﬁ'vw 38
- = -
26 | PalnoeHIe KBAJPATHOTO TPEXTISHA Ha MHOAITENI 1 0 0 ;?tl:gf Ilfgnmgsﬁ‘ofw H2RI38
27 Kourpomsran pabora no temam "Ksauparasie kopet. CTereHin. 1 1 0 Budmiorexra [HOK
= | KsagpaTHbiil Tpexunen” hittps://m.edsoo ny/7 4 2ecB0
EnémroTexa ITOK
28 | ANICOpRMICIN IDOTS ! e 9 hﬂps:ﬂm.a:ls‘riuw“?f%()?;fil
2 JlomycTIMEle IHATEHIN NepeMeHHBIX, BROIMINX B aredparieckme 1 0 0 https:/fresh.edinru
BHIPAHEHIL
20 JlOTIVCTITMETE 3HATEHIIA TIEPEMERHRBIX, BXOIANNIX B ATre dparieck e ) 0 0 https://resh.edu.ru
BEIPAASHIIT
31 | OcHOBHOE CBOICTBO anre fpardeckoil apodn 1 0 0 Eﬂps‘fﬁsﬂﬁ'?ﬁ 308¢6
- .Euﬁmmmxa LHOK
9 2
32 | Cowpamenme apobeit 1 g o hitps://m edsoo my/ 74 30a8a
33 | Coxpamenme apobeit 1 0 0 BHOTHOTERLLIOK

https://m.edsoo T/ TEI30£44




KomriecTeo Hacor

Ne Tena i Hara JUIeKT poHHble LhpoBbe
i ek Beero Korrponbrpie | IpakTiveckiie | yayuepng obpasoBaTe/IbHble PECYPCE
paboTEr paboTs!
: s BubmioTeka IOK
3% | Coupameasie gpofei: : 2 g hitps://m.edsoo.rw TE30F44
35 ClromeHite, BEIMITAHIE, YMHOMEESHIE I Je/IeHIlE ANredpaideckiix Ipo- 1 0 0 Budmiorera ITOK
Deil https://m.edsoo nw/7f43128¢
16 CrromeHie, BEIMUTAHIE, YMHOMSHIE I JeIPHIE ANredpaneckix Ipo- 1 0 0 Butmiorera [IOK
oeii https://m.edsoo Ny 7431 5¢0
37 CromeHIe, BEMUTAHIE, YMHOESHIE 1 JeIeHIE ANTedpalrieckiIx Ipo- 1 0 0 Bubmmotexa IOK
Geit https://m.edsoo /7431 8¢2
18 Ciome e, BEMITAHIE, YMHOKEHIE If Ig/IeHIE aareOpameckix Ipo- 1 0 0 Bubmiorexa [TOK
Deil https://m.edsoo /7431220
= i 5 - Bubmmorexa IJOK
39 IIpeolpaszoBaHile BRIPAKEHNII, COJEPAAIINX amredpandeckie 1pooi 1 1] 1] https://m.edsoo rw/7£43250¢
40 IIpeoOpasoBaiile BRIPAUKEHILL COLEPKALIIX a/reOpalreckie Jpobu 1 0 1] ﬁge:;&orﬁ? £132736
; z 5 ) z | BufmoTexa LIOK
41 | IpeobpaszopaHiie BEIPAKEHIN, ColepRalx anredpadeckiie 1podi 1 ] 0 hitps://m.edsoo nw/ 78132736
42 | KourpomsHad padora oo Teme "Anredparieckas 1pods” 1 1 1] ggm?:;:iﬁ,? HA1d36
. EButmiotera LHHOK
43 | Keapamioe ypannenme 1 4 4 https://m.edsoo mi 71 2eela
Buomiorera IHIOK
A% Hen < KBAAPATHOE YPABH 1 b 0 https://m.edsoo v T 2eela
bubmiotexa [IOK
45 HenoaHoe KBaJpaTHOE YDABHEHIE 1 0 0 hitps://m. cdsi{)_mﬂ f2eela
i I Butmrorera [TOK
46 | Qopuyma EopHeH KBATPATHOTO YPAaBHeHNA 1 0 ] hitps://m. edsln;lo.rw"? H20158
. Butmiorera [IOK
47 | @opmyna KopHEell KBAOpaTHOTO YPaBHEHIT 1 0 0 hetps://m. edsﬁ).m"‘? MBS
48 | Dopmyma KopHeH KEATPATHOTO YPABHEHN 1 0 1] Bt TIOK

https://m.edsoo /742 f5a4




KomriecTeo Hacor

Ne Tena i Hara JUIeKT poHHble LhpoBbe
i ek Beero Korrponbrpie | IpakTiveckiie | yayuepng obpasoBaTe/IbHble PECYPCE
paboTEr paboTs!
BubmioTeka IOK
1 | Eeopava Buera 1 0 0 https://m.edsoo.ny/7 42 fefl)
Budmiorera ITOK
30 | Toopeat Baiora 2 - . https://m.edsoo nw/7#430076
51 P ” Butmiorera [IOK
SIISHN: YPaBHeHH T, CBOIANTIXCA K KBaJPaTHRIM 1 0 U] hitps://m.edso0 W/ 7R13c542
- = Bubmmotexa IOK
52 | Peunerne ypasHeHHIl, CBOMANIIXCA K KBAJIPATHBIM 1 0 0 https://m.edsoo.rw/T#43c3d0
53 |1 - ” Bubmiorexa [TOK
5 pocTeilime JpoSHO-panOHANEHEE YPABHEHIA 1 0 0 https://m.edsoo.ru/764328¢6
g - = Bubmmorexa IJOK
34 | Mpocteiime NpoSHO-paHOHATRHBE YPABHEHIIA 1 1] 1] hitps://m.edsoo rw/TE432b6e
o ) 5 BromzoTera [IOK
55 | Pemenne TERCTOBBIX 33184 ¢ IOMOUILIO KBaIPETHEIX YPABHEHII 1 0 ] hitps://m.edsoo.ru/TEI2£TSc
i _ , 5 | BufmoTexa LIOK
56 | PellleHHe TEKCTOBBIX 34114 ¢ MOMOIIEI KBAIDATHEIX YpaBHe I 1 ] 0 hitps://m_edsoo rw/ TRI2f3£5
57 | Kourpomssad pabora no teme "Keagparasie ypasuenna" 1 1 0 g:ggﬂf:;:iﬁ,? F30152
58 Jugeiiaoe YPABHEHIIE ¢ IBYMA MEPEMEHHBIMIL, €TI0 rpaduk, opiumeps 1 0 0 hitps:/resh.edu.ru
peNIEHNA VPARHEHINT B MENEX MICTAX
50 JnneiiHoe YPaBHEHIIE ¢ [BYMS lepEMEHHBIMIL, ero rpaduk, npimeps 1 0 0 https://resh.edu.ru
PElIEHNA YPABHEHIT B IEMbX Ticaax
60 JInneiiHoe YPABHEHIIE € IBYMA NEPEMCHHBIMIL, €70 rpadik, npiIMeps 1 0 0 https://resh.edu.ru
pENICHIA YPARHSHINT B 2R THCIAX
61 |Pemrenne cHCTEM JBYX MHHEIHLX YPABHEHILT ¢ IBYMS [epeMe HHBIMIT 1 hitps://resh.eduu
62 | PemeHpe cHCTeM JIBYX MHHESHHEIX YDABHEHIIL C J[BYMS [IepeMEHHEIMIL 1 hitps://resh.edu.u
63 | Pemerpe cueTeM JBYX THHENHEX YPABHEHHIT ¢ JBYMS [epeMeHHRIMID 1 https://resh.edu
6 TpumMephl pelnenis CHCTEM HeliHeiiHbX ypaBHeHIil ¢ AByME Iepe- 1 0 0 hitps://resh eduru

MeHHBIMH




KomriecTeo Hacor

Ne Tenia i Hara JUIeKT poHHble LhpoBbe
' ek Beero | omrponbrbie | pakTiveckiie | yayuemns ofpazoBaTelbHble PeCypPCH
paboTEr paboTs!
65 [Mpimephl pellienis cHeTeM HeMHeiHBX YpaBHerNil ¢ AByM nepe- 1 0 0 https:/resh.edu.ru
MEHHBIMH
6 Tpadirgeckas HHTEPIPSTALIN YPABHEHIA ¢ IBYMA [EPeMEHHBIMIL I 1 0 0 Bubmiorexa [IOK
cHeTeM NITHeiHBIY ypasHeHHil ¢ 1ByMA TepeMeHHbIMH hietps://m.edsoo ny/ 7 3d6de
&7 Tpadirdeckas NHICPIPSTALLS VPABHSHIA C ABYMA IePeMEHHBIMII I 1 0 0 Butmiorera [TOK
CHCTEM JITHETTHBIX YPABHEHHNIT ¢ ABYMS TIEpeMEHHBIMIT https://m.edsoo ny'7 f3dede
68 | PemmeHpe TEKCTOBBIX 3a0a7 C TIOMOIIEH) CHCTEM YPABHEHII 1 0 0 hitps://resh.edu.u
69 | PemeHne TEKCTOBHIX 3389 © TIOMOIIEIO CTICTEM YPaRHeHT 1 0 0 hitps://resh edum
70 | PeileHHe TEKCTOBBIX 330184 C MOMOIIEHY CHCTEM YPaBHeHHIl 1 0 0 hitps://resh.edu.m
71 | Uncnossie HepaBeHCTSA U HX CBOLMCTBA 1 0 ] https://resh.eduu
72 | YncnoERe HepaReHCTRA T X CROMACTRA 1 0 0 https://resh.edum
73 | HepapeHCTBO C O/IHOIl MepeMeHHOT 1 0 1] htips://resh.edu.ru
i i 5 Butmiorera ITOK
74 | JlnmefiEEe HepaBeHCTRA C OJJHOI MepeMEHHOIT I IIX pelieHne 1 0 0 hitps://m.edsoo nw/7f42¢692
a .. 2 Bubmotexa LIOK
75 | JInsefiHee HepaBeHCTRA ¢ OJHOM NEPEMEHHOI I HX pelieHIe 1 0 0 ttps://m.edsoo rw/7H2c840
- - . Butmiorera ITOK
76 | JlnmefiERe HepaBeHCTEA ¢ OJJHOI MepeMEHHOIT I X peleHme 1 0 0 https://m.edsoo.rw/7H42c840
77 | CHCTeMbl IHHEITHBIX HEPABCHCTB ¢ OIHOII NepeMeHHol 1 X pelIeHe 1 ] 0 Barfinsoresa G/
; P MH pel p hitps://m.edsoo /71 2cb8 8
78 | CHcTeMpl INHEIIHBIX HEPABEHCTH ¢ OIHOI NEpeMeHHoil I X pelleHie 1 ] 1] 2 TOk
’ PABCHT A e p https://m.edsoo ruw/7T8#2cd2c
79 | CHCTeMEB! THHEMNHEIX Hep TB ¢ OHOI Tep T 1 IX penteHte 1 0 0 https://resh.edu.m
0 ITz00paske Hile penIeHIE JIHSTHOTO HEPaBEHCTRA 11 HX CHCTEM HA 1 0 0 Butmiorera [HOK
THCTOBOT PRI oft https://m.edsoo 7 2c%eq
31 Iz0b6pakeHIE penieHig NIHSHHOTO HepaBeHCTRA 11 IIX CHCTEM Ha 1 0 0 Budmiorera LHIOK
THCIOBOI TpAMOiT hitps://m edsoo ny/ T2 Ded
82 | KouTpolbHas paBora no TeMam "HepaBencTea. ClCTeMBl YpaBHeHINT" 1 1 (1] Tittps://resh.edu.




KomriecTeo Hacor

000BITeHIe SHAHNT

Ne Tenia i Hara JUIeKT poHHble LhpoBbe
' ek Beero | omrponbrbie | pakTiveckiie | yayuemns ofpazoBaTelbHble PeCypPCH
paboTEr paboTs!
i BubmioTeka IOK
83 | He © 1 0 0 https://m.edsoo.n/7#33¢12
5 Budmiorera ITOK
84 | O6nacTs onpenene s I MEMKSCTEO 3HAUSHIN QyHEIm 1 0 0 Tttps://n.edsoo.nw/7H433d84
85 | CnocoObt 3anamis by HKIIED 1 ] 1] hittps://resh.eduu
86 | I'padnx dveExmmn 1 0 0 https://resh.edum
87 | CroilcTea QyHKOIN, HX oToOpakeRHe Ha rpadike 1 0 0 https://resh.edu
88 | Urenue u noctpoenne rpadusns dyHEmmi 1 0 (1] https://resh.eduu
80 | Ipmueps! rpaduEoB ¢ yEEINLT, OTPAKAICNIIL PeATEHEE IPONECcCH 1 0 1] hitps://resh.edu.u
%0 DYHKIINL, OTICHBAKIIIE DPAMYE) 1 0DPaTHYIO NPONOPIIOHATbHbBIE 1 0 0 Bunomiorera [HOK
IABHCHMOCTIL X TPaduEn https://m.edsoo /71 34bbe
91 | I'mepGona 1 hittps://resh.edu.m
92 | TunepSona 1 https://resh.edu.u
& el Budmiorexa [IOK
9 | T i : ¢ 2 https://m.edsoo /713432
) - BrdmroTera LIOK
| TPIpRE ARG Y < ¥ : 9 9 https://m.edsoo rwT£134572
05 DYHKUMI ¥ =X°, ¥ = X%, y = VX, ¥ = [%]; rpadirieckoe pelleHne ypas- 1 0 0 Budmorexa [TOK
" | HeHNIT H CHCTeM YpaBHEHMIT https://m.edsoo ny/7f434d38
9% DyREIIT Y =%, y=%°, y= VX, v = [x|; TpadrTeckoe pemrenme ypas- 1 0 0 EmémroTexa LHOK
HEHHIT 1 CICTeM YpaBHeHmit hitps://m edsoo /T 34eb4
o7 IMoBropeHiie OCHOBHBIX NOHATII 1T METOAOB KYPCOB 7 1 § KI1acCoB, 1 0 0 budmiotexa IOK
o0bobITe e IHAHMTT https://m.edsoo 737 1aa
o8 [Mosroperie OCHOBHBIN MOHATHIT B METOIOB KypeoB 7 1 8 K1accos, 1 0 0 Butmiorera [HOK
0BODITEHIe THARIIT https://m.edsoo 7137 36¢
00 IMosTopenite DCHOBHBIX NOHATIN H METO0B KYPCoB T H § KJaccos, 1 0 0 Bubmiorera [IOK
oGodIIeHIE 3HAHIT https://m.edsoo ' 7#37510
100 IosropeHIe OCHOBHEIX DOHATINL I METOAOB KypeoB 7 1 § KiIaccos, 1 0 0 Butmiorera [OK

hittps://m.edsoo ny 737604




KomriecTeo Hacor

Ne Tenia i Hara JUIeKT poHHble LhpoBbe
' ek Beero | omrponbrbie | pakTiveckiie | yayuemns ofpazoBaTelbHble PeCypPCH
paboTEr paboTs!
BubmioTeka IOK
] i e S : : g hitps://m.edsoo.rw TH36bSS
102 IMosropenie DCHOBHBIX NOHATIN B METOUOE KyPCoB T H 8 KIaccos, 1 0 0 Bubmiorexa [IOK
~ | obobIE e SHAHT hittps://m.edsoo 7w/ TE3TESE
102 5 1]

OBHIEE KOTHYECTBO YACOB MO MPOTPAMME




9 KIJACC

KomirecTso Tacos

No Tesa vooka x Hara eKTpoEHEE MG poREe
n'n e Beero | PHIpoIbESC | [lpakumeckie | yayuenng oBpazoBaTETEHEIE PECYPCET
pafoTer paboTE
1 Pannosa IbHbIE MIICIE, HPPALHOHAIBHEIE TIC/a, KOHETHDIE 11 OeCKOHSTHbIE 1 0 0 Tt i e
[OecATHHHER Apoln
a2 MuoaecTso JeliCTBITeIbHBIX Yice/L JeiicTBITe bHbE THCIA KaK OeCKoHed- 1 0 o htps:/resh edu.ru
Hble JlecATIYHbE Ipobil
3 Baamve on:ﬁmn{aq}me cou’f‘sercmne MEKY MEOKECTBOM JefiCTBUTEMLHEX 1 0 0 hitps://resh.edu 1
4HCET I MHOMECTEOM TOMEK Koo pINHATHOI npavoil
4 CpapEeHHe Neflc TEBHTSNBHEIX TICETL apudMeTIMeckne JeficTeme ¢ JeficTRE- 1 0 0 https://resh edu ru
Te/ILHBIMIT HHCITAMIT
5 | TIpnbmickeHHOS THAUSHIE BEIIFITHE, TOTHOCTE TPHOTIASHIT 1 0 1] https://resh.edum
6 | OKpyITeHne Ylcen 1 0 1] hitps://resh.edu.n
7 | OxpyIieHue qicen 1 0 1] hittps://resh.eduu
8 | IIpuKmIKa 11 ONeHKA Pe3yIBTATOR BREITIICTISHITT 1 0 4] https://resh.edum
9 | TIpnKuaka 1 OleHKa Pe3yIbTATOR BBIMHCICHITT 1 0 1] https://resh.edu
- o n Butmiorera ITOK
10 | JIn=efiHoe ypagHeHNe. PenreHne YpaRHEHNIL CEOTANIIXCA K THHSTHEN 1 0 (4] Titps://m.edsoo nw/7H42e840
11 | Mumefinoe ypasuenne. Peniernie ypaBHeHML CBOIMUNTCA K THHETHEM 1 0 1] Bubmiorexa HOK.
. % b https://m.edsoo ny 742840
i ; BrdmroTexa [IOK
12 | KeanpatHoe yp Pemrenne ypa 1, CBO[BIIIXCA K KBAPaTHEIM 1 0 1] https://m.edsooxw/783c542
13 | Ksanpathoe ypapHemie. Peulenne ypaBHeHiil, CBOMMININCA K KBaJ[PaTHRIM 1 0 1] Bufuporesa IOK
e ypa * ypa A, CHOUEIE AP https://m.edsoo.ru/7£43c 542
. EnémroTexa ITOK
14 | BHKBa/JpaTHble YPABHEHIA 1 ] 1] hitps:/im_edsoo rw/743¢3d0
EmdmroTera LIOK
15 |BuxsalpaTHbIe YPaBHeHILA 1 0 o hitps://m_edsoo nw/7&43c3d0
16 [prmaepsr pemeHns YpaEREHIH TPeTheil 1 TeTEEPTOM cTenmeHell pasTomeHI- 1 0 0 etps://resh.edu.ru
©M Ha MEGHHITENH
17 | TIpimeps pelleHns YpaBHeHIT TpeTheil 1 9eTBEPTOl cTeneHel pasIomeHN- 1 0 o https://resh.edu.




Na Tena vooxa - Roimemmn i Hara DNeKTPOHHbIE MG POBbIE
nm » Beero KDHI;;%‘;J;M? HP;?%:;”“ TRy NS 00pAI0RATENEHBIE PECYPCHT
€M HA MEOEHTENH
18 |Pemerze apoB0HO-palIIOHAIBHBIX ¥PaBHEHIIL 1 0 0 gﬁﬂs{i}%‘? H3c0bG
19 | Pemenne 1poOHO-PALIHOHALHBIN VPaBHEHILL 1 0 1] E'l(m_'.{?ma HOK »
ttps://m.edsoo /71 3c9b6
20 | Pemnerne TEKCTOBRIX 321849 anrelpalrecKiM METOI0M 1 0 4] . https://resh.edui
21 |Pemenie TERCTOBEIX 33134 a/Te0paldec KM METOIOM 1 0 4] I https://resh.edu.u
22 | PemerHe TEKCTOBEIX 3271aT anredpanmiec KM MeTo0M 1 0 1] . hnﬁs:.f',“reshedu.m
23 | KoHTpoIsHaA padoTa Mo TeMe "YpaBHEHNE ¢ QIHOI NepeMeHHoH" 1 1 o https://resh.edu.m
24 | VYpaBHeHHe ¢ IRYMA TepeMEeHHRIMI I €70 Tpadiik 1 0 1] mﬁs{i?fﬂ H3d0b4
25 | VYpaeHeHHe ¢ BYMSA TEPSMEHHRIMI I 2T0 Tpadik 1 0 1] Eﬁﬁ?ﬁsi?ﬁw #3d0b4
26 | CucTema [BYX THHENHEX YPABHEHITH C JBYMSA NepeMEHARIMI 1 &€ pelleHte 1 ] 1] I hitps://resh.edum
27 | Cncrema JBVX MHHeHHEX YDABHEHI © TRYMS MepPeMEHHRIME I & pelleHae 1 0 (4] . https://resh.edu.m
28 | CucTeMa JBYX IIHEMHBIX YPABHEHIN ¢ ABYMA CPeMEHHBIMIL I €€ pellenne 1 0 1] https://resh.eduau
29 | CucreMa UBYX IHHEHHBIN YPaBHEHI C I5YMA IepeMEHHBIMI H £€ PElIeHIe 1 ] 1] https://resh.eduu
10 Pemeline cﬁcreu JBYX YpaBHEHI, 07THO IT3 KOTOPEIX THHefHOES, a ApyToe — 1 0 0 . Eﬁ@ma HOK .
BIOpOH CTEMEHH https://m.edsoo u/7H#13d23a
31 Pem’elyre CHCTEM JIBYX VPaBHEHIIT, 07HO I3 KOTOPHEIX THHefiHOe, a ApyTroe — 1 0 0 . ErdmroTexa [OK
BIOpOH CTEmeHn hitps://m.edsoo m/7f#13d55a
1 Pemeﬂ_nc CHCTEM JIBYX YPaBHEHHUIT, 0IHO I3 KOTOPHIX THHEHOES, a Apyroe — 1 0 o . Euﬁmllomxa 1HOK
BTOpOIT cTemeH:n https://m.edsoo ny/7f#13d55a
13 Pemﬂinc CHCTEM JIBYX YPaBHEHIIT, 0JHO I3 KOTOPEIX MHelHOe, a IpyToe — 1 9 0 . EmdmroTera LIOK
BTOpOI CTENeHN hitps://m edsoo /7 3d 55a
34 | Ipadideckas IHTEPIPETAIA CHCTEMbI YPABHEHII ¢ IBYMS NEpeMEHHBIMII 1 0 https://resh.edum
35 | Peenne TeRCTOBBIX 33134 are0pandec ki cnocoboM 1 0 hitps://resh.eduu
36 |Pememie TEKCTOBBIX 38,134 AT e0palMec KM cII0co00oM 1 0 . https://resh.edu.tu




KomimecTRo wacor

Na  — B e Hara DNeKTPOHHbIE MG POBbIE
wn ETPONEHEE BETHIECRTE T3YIEHIT 00pa30RATETEHEIE PECYPCE
Beero paBoret patoT ¥ pa: pecypc
37 |Kowrpomsmad paboTta mo Teme "CHeTeMBl ypapHeHmi" 1 1 hitps://resh.edum
38 | UmcnoBkle HepaBeHCTRA 1T TIX CBOICTRA 1 0 https://resh.edum
= Bubmioresa [OK
39 | HYmcnoBmle HepaBeHCTBA I HX CEOMCTBA 1 1] ] hitps:// edsoo w/7f3adSa
% i3 i Bubmmorera [OK
40 | JIneeliHble HePaBeHCTBA C ONHON NepeMEHHOI I HX pellleHne 1 0 o hitps://m.edsoo w7132 08
41 | JIneefiHEIe HePABEHCTRA ¢ OJIHOI MepeMEeHHOIT I X pellleHne 1 0 1] hEtiH;s.m' ’f'c:'ITle:(?sﬁ)O:U'? 3af08
- o B w
i i i BrémroTexa ITOK
42 | JInseilHple HEpPaBEeHCTBA C O/IHOI MepeMeHHOI I X peleHne 1 ] 1] https:/m.edsoo w7432 {08
43 | CucTeMsl MIHSHHEX HEPABSHCTE C OHOI IepeMeHHoI I IIX pelre e 1 ] https://resh.edu.mu
44 | CicreMbl IHHEITHBIX HEPABEHCTE ¢ OIHO NepeMeHHol I HX pelicHne 1 0 https://resh.edu.
45 | Cncrems! THHeITHEIX HepaBeHCTB ¢ 0IHOM NepeMerH ol I HX peleHme 1 ] Tirtps://resh.edu.m
46 | KsajipaTHble HCPABEHCTRA 11 HX pelleHie 1 0 1] gﬁgﬂsi%?f“ 35008
47 | KpanpaTHble HEPABEHCTBA 1T X PEIICHHE 1 0 0 ?tlps‘ J,fnf:;si%? Hibale
| BuémroTexa [IOK
48 | KsajpaTHBe HepaBeHCTBA 1T 11X pelllenie 1 ] 1] hittps://m.edsoo.m/TH3bSa2
Budmiorera LIOK
49 | KsagpaTHble HEPABSHCTIBA 1 IX DEINCHHE 1 0 o htps://m. edsgam".-‘ £13b5a2
| Bmbmrotexa LIOK
50 | KsanparHble HEPABEHCTBA I HX PEIISHHE 1 0 ] hitps://m. eds]rj). W TE3b5a2
51 I'padideckad HHTEPIPETALI HEPABeHCTS 11 CHCTeM HePaBeHCTB ¢ JIBYMS 1 0 0 budmiorexa [IOK
TepeMeHHEMI https://m_.edsoo ny/7#13b09E
52 I'padideckad HHTEPNPETALIS HEPABEHCTS 11 CHCTEM HEPABEHCTE € JIBYMS 1 0 0 budmiotexa IOK
TIePEMEHEEIMIT https://m.edsoo v 7#3b0O]
533 | Kourpomsnas pabora no Teme "Hepasencrsa” 1 1 hitps://resh.eduu
54 | Ksagpamirimas QysKuns, e€ rpaik n csoiictsa 1 0 Bubmiorera [TOK




KomimecTRo wacor

TIeHAa

Na  — = e Hara DNeKTPOHHbIE MG POBbIE
wn ETPONEHEE BETHIECRTE T3YIEHIT 00pATORATENREHEIE PECYPCET
Beero paBoret patoT ¥ . pa: pecypc
hitps://m edsoo my/' 73966
. . ” BnbmroTexa [OK
55 | Ksagparmimas qynxuns, ef rpadik u csoiicTsa 1 0 1] hetps://m.edsoo ru/ 78130842
= o butmiorera IIOK
56 | Keagpanirisas qysxums, ef rpaik n cBoiicTsa 1 0 1] hitps://m edsoo nw/7£1399b4
Butmrorexa [HOK
57 |TapaGois, KOOPIIHATE! BePLUIHE [Iapa 00k, 0Ch CIMMETPIII IIapaboIIsl 1 0 1] https://m_edsoo nu/7#439ebd
Budmioreka [OK
58 | Iapaboma, KoOpIIHATE BEpINIHE! Apa0oIsl, 0Ch CIMMETPINI I3 pados 1 0 0] https://m.edsoo nw/ 7R 3a03a
e Butmiorera ITOK
59 |[lapaboma, KOOPTHATE BepPITHEET Tapabonsr, ock CHMMETPINT mapabomst 1 0 1] ttps://m.edsoo.rw/7H3alac
Butmmorexa [OK
60 | [lapaboma, KOOPTIHATE EePITNHEET Tapafonsr, 0ck CIMMETPINT TapadoTsT 1 0 4] hitps://m.edsoo nw/ 7R 3a31 e
BmbmroTexa IJOK
61 | Tlapabona, KoopNIHATH BEPIIHHB Tapa ok, 0Cb CHMMETPHI NapaboiIk 1 0 4] https://m.edsoo.ru/7843a526
Butmmorera ITOK
62 | [lapaBoma, KOOPMTHATE! BepITHHEET Tapafonkr, ook CHMMETPINT napaboms! 1 0 (4] https:/fim.edsoo.ru/7#43a526
63 | Tpadmkn dyHrimit: v =kx, y =kx + b, v=k'x, y=x, y=x. y=[x| 1 0 1] hittps://resh.eduu
64 | Tpadukn dyrumii: v=kx, v = ks + b, v=k/x, y=x%, y="x, y=x| 1 0 o https://resh.eduu
65 | Tpadkn pymxmit: v = kx. y = kx + b, y=k/x, v=x*, y=/x. y=[x| 1 0 1] hitps://resh.edu.n
66 | Tpadmn dymrmmit: v = kot y = kx + b, v=k'x, y=x2, y="x. y=[x/ 1 0 0 hitps://resh.edu.m
67 | Tpadmxn gymsamit: v = ke, v = loc + b, v=lox, v=x, y=vx. y=[x| 1 ] 1] hitps://resh edu.m
68 | Tpadmxn ynsomit: v = ke, v = fox + by v=loix, y=, y=x. y=Jx] 1 i] a hitps://resh edum
" = EndmroTexa LIOK
69 | KonTpoasHas padota no Teme "@yHKIIN 1 1 0 hitps://m.edsoo.rw/TE13ab84
demoais brbmmoTera [OK
70 | [ToHATIE YHCAOBOIT MOCTIENOBATEIBHOCTH 1 0 1] https://m.edsoo ru/T43e6c6
71 3ananne NocenoBaTeIbHOCTH PeKYPPEeRTHON dopMyaofl i dopnynoil n-ro 1 0 0 Bnomiorera HHOK

hitps://m edsoo ny/ T 3ebda
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wn ETPONEHEE BETHIECRTE T3YIEHIT 00pATORATENREHEIE PECYPCET
Beero pabiorst patoT ¥ pa: pecypc
72 | AprdMeTHYECKas 1 TeOMETPITY eCKas TIPOTPeccI 1 1] 0 https:/ fﬁgﬁ%? H3edTe
. Bubmrotexa [OK
73 | ApndmMeTHuecKan I FeOMETPIHYECKas IPOrPeccn 1 0 0 hitps:/m.edsoo /7R3 (364
24 DopMyTIE 1-TO TIEHA apIHpMeTIIeCKo T T TeoMeT pimecKoil mporpeccIn, 1 0 0 EBrémroTera [OK
CYMMEL IEPBBIX 1L TWIEHOB https://m.edsoo /T3 {58a
75 DOPMYTIET 1-TO TIeHA apndMeTHecKOT T TeoMeT piieckoll TpoTpeccIn, 1 0 0 BroémioTexa [OK
CYMMEI IEPBBIX 1L "WIEHOB https://m.edsoo su/ 7 3ef2e
76 DOPMYITE 11-T0 WEHa apnMETHISCKOIT 11 FeoMeT pidec kol nporpeccil, 1 0 0 budmrorera LHIOK
CYMMEI IEPBRIX 11 ITEHOR https://m.edsoo m/T#3f0c6
77 @OpPMYIE N-T0 YieHa apidMeTHdecknil Il reoMeT pirdeckoil Nporpeceii, 1 0 0 Budmiorera [OK
CYMMBI TIEPBRIX 1 WICHOB https://m.edsoo /T #3{72e
78 DOPMYITE 11-T0 9IEHa APIQMETHYCCKOI 1 FeoMeT pideckoll nporpecciii, 1 0 0 budmiorera IIOK
CYMMEI IEPEETX 11 TINEHOR https://m.edsoo /71 3f8a0
79 H300pameHie WICHOB apu_dmenmecmn 1f TeOMETPHHEEC KO Ipor peccii 1 0 o hitps://resh edu.ru
TOUKAMH Ha ROODIMHATHOM I10CKOCTH
30 II300pamenie WICHOB apu_qmemqecmu 1 TEOMETPHYEC KO IPOT PeCCHil 1 0 0 hitps://resh edu-ru
TOMKAMH Ha ROOPINMHATHOH WI0CKOCTH
81 | JInseiiHbil H SKCNOHEHIHATLHE pocT 1 0 1] hitps://resh.edu.n
Butmiotera [TOK
2 CHETD
82 [CApm upoTeRrd 1 L a ttps://m.edsoo.rw/ TE43 O
Brbmrotexa IJOK
e 1 g o https://m.edsoo mu/7TE401a6
84 | KonTtpomnsHag padoTa no Tee "UncIoRkle nocneqoBaTeTEROCTH" 1 1 (4] iﬁ?xﬁsﬁ%’? 40458
35 ?‘Ioja'mpemie. ovﬁoomemie T CHCTEMATH3AINA YHAHMIL. 3amick, cpAaBHEHIIE, 1 0 0 hitps:/resh.cduru
OefICTBIA ¢ JeficTEHTe/ILHEIMI THCTTAMIL "HCI0BA IPAMAL
6 IorTopere, ofobIe e 1T cHeTeMAaTITzaIg HaHME. [IpomerTH, 1 0 0 hitps/vesheduu
OTHOUIEAILT. TPOTOPIH
87 |loToperme. obobIMme e I CHCTEMATITZAINI YHAHI. ORPYTIeHERe, 1 0 1] https://resh.edum
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Na  — B e Hara DNeKTPOHHbIE MG POBbIE
wn ETPONEHEE BETHIECRTE T3YIEHIT 00pATORATENREHEIE PECYPCET
Beero pabiorst patoT ¥ pa: pecypc
TpHOMTEEHIIE, OIEHEA
58 [orTopeHne, ofobmeHe T CHCTEMATITZAINIE HAHIL. Pelrene TEKCTOREIX 1 0 o EmémroTexa LHIOK
33047 apUPMETIMECKIM CIOC0o00M hitps://m.edsoo /7143012
50 [MosTopeHIe, 000OIMIEHNE T CHCTEMAT I3aINHA SHAHTI, PelieHne TEKCTOBBIX 1 0 0 budmrorexa [IOK
33737 apUdMeTIIECKIIM ciocoboM https://m.edsoo /7143 cd4
90 [NorTopeHne, 00oGIIEHNE 1T CHCTEMAT T3NS 3HaHI, PelreRHe TeKCTORBRIX 1 0 0 Butmrorexa [HOK
3a7a7 apHuMETHIECKM criocofoM https://m.edsoo my 7443 fea
TopTopenne, 0b00NEHHe 1T CHCTEMATI3aIMA 3HAHML TIpeobpazopaniie an- budmiorexa [IOK
91 i 1 0 1] i ;
refpanyecKix BRIPAKEHI, J0MYCTHMBIE SHAYCHIA https://m.edsoo.ny7 44 1ca
92 Iostopenne. 0bobmeHNe I cHCIeMaT3amA 3HaHmil. TIpeobpazopanue ain- 1 0 0 Budmiorexra [IOK
~ | reDpamdeckiy BHIPAAEHHIL, [0y TIMbIE 3HAYERHS hirtps://m.edsoo ny/ 744364
93 Tostopenne. ofo0meHne I cucreMarisamd samnnil, IIpeobpasosanue an- 1 0 o Butmmorexa [OK
redpandeckinx BEIPaMEHIL, J0MyCTIMbE SHAUCHHS https://m.edsoo nu/ 7 #4462
04 IosTopenne, obobmeHne i cucreMarmsamns sganmii. [lpeobpasosanue an- 1 0 0 Butmiorera LIOK
redpanyecKkix BRIPAKEHILL, J0NYCTIMbIE SHAUCHIA https://m.edsoo ny7 444294
05 [opTopeHie, 000OMEHNE T CHCTEMAT I3AINA 3HAHIIT. QYYHKIINL TocTpoe- 1 0 0 BubmioTexa [TOK
HHE, CROTICTEA H3yIeHHRX yHEII https://m.edsoo nv 7 f#44¢56
% TosTopenne, 0000MEHIE I CHOTEMAT H3ALHA SHanm], CyHII: NoCTpoe- 1 0 0 Budmiorexa [TOK
HHe, cROficTEa HIVIeHHBX yHEINI https://m.edsoo /744444
07 TosTopenne, 0G00MEHNE I CHETEMAT L3AHA 3Hatmi, OYHRIILL IOCTpoe- 1 0 0 Butmiorera [IOK
HIE, CBOHCTEA HIyieHHasx dryHrmii https://m.edsoo /7445 16a
0% ToBTope e, 0600MeHNe I CHCTEMAT AL 3HaHmI, (OVHEIINL NocTpoe- 1 0 0 Brbmrotexa IJOK
HIE, CBOIICTEA HIYISHHBIX (ryHEmi https://m.edsoo /74526
%0 [NorTopeHne, obobmeHne T clc TeMaTIRaIma 3HaHm. [padimeckoe penre- 1 0 0 ErndmoTexa LIOK
HHe YPAaBHeHII 1 I CIICTEM hitps://m.edsoo /7145516
100 MorTopeHe, c:ﬁoomemxe If CHCTeMaTIRanmA 3Hammi. Tpadireckoe peme- 1 0 0 hitps://resh.eduru
HIIg YPABHEHIIT 1T IX CUCTEM
101 |IToropas ROHTpOTRHAS paboTa 1 1 https://resh.edum
102 | ObofIe e 1 CHCTEMATH3ALIS 3HAHIIT 1 0 https://resh.edu.m




YYEBHO-METOJHYECKOE OBECIHEYEHHE OBPAZOBATE/IBHOI'O ITPOITECCA

OBbA3SATEJ/IbHBIE YYEBHDBIE MATEPHWAJIbI /LIS YUHEHHWKA
e Anrebpa, 7 kmace/ Maxapsraes F0.H., Munmrox H.I'., Hemxos K.II. u gpyrire, Axnnonepraoe obmectso «II31aTenseTBo
«IIpoceemeHmne»
e Amrebpa, 8 xnace/ Makapsraes I0.H., Munmrox H.I', Hemxos K.I1. u npyrue, AknnoHepHoe odmecTBo «II3natenscTBo
«IIpocBemeHne»
e Anrebpa, 9 xmace/ Maxaprraes H0.H., Musmox H.T., Hemmxor K.I1. 1 npyrie, AxmmoHepHoe obmecTro «IT31aTenscTBo
«IIpoceemenHe»

METOMTHYECKHE MATEPHAJIBI JIUISA YUHUTEJIA
e Aurebpa, 7 kmace/ Maxapsraes F0.H., Musmrox H.I., Hemxos K.I1. u gpyrue, AxnunorepHoe obmectBo «I131aTenseTBO
«[IpocBemeHe)
e Amrebpa, 8 xnace/ Makaperaes I0.H., Munmox H.I', Hemxos K.I1. n gpyrue, AxnnosepHoe obmectBo «II3maTenscTBo
«IIpoceemenne»
e Anrebpa, 9 xnace/ Maxapsraes I0.H., Munmox H.I', Hemxos K.I1 n npyrme, AknmoHepHOoe 00mecTBo «II31aTenscTBo
«IIpocaemenue»
o Maremaruka: 7-9 xmaccsl: 0a30BBIH YPOBEHb: METOJIITIE CKOe IOCODHE K MPEIMETHOI JIIHIH
yaebunkos o anredpe I0. H. Makapsraesa, H. I. Mok, K. I1. Henkosa 11 apyrire,
AxmmonepHoe 00mecTBo «Il3naTenscTBo «IIpocBemeHey.

IMHAPPOBBIE OBPA3OBATEJBHBIE PECYPCHI H PECYPCHI CETH HHTEPHET
e bubnnorexa ITOK https://m.edsoo.ru
o https://resh.eduru



MITHIICTEPCTBO ITPOCBEIIEHIIS POCCHIICKOIT ®EJIEPAITIIIT
MimHncTepeTBo 00pa30BaHI I HAYKH YIMYpPTCcKoIl PeciryOmimkm
Amvomnctpana MO "Topox Moskra"
MysmmumaisHoe GlomKeTHOe 00Ieo0pa3oBaTeIbHOS YUpPekKICHIIe
«CpemHag obmieobpa3zoBareIbHas IIKoIa Ne 5»
ropoxaa Moskrn YaMyprckoil PeciryOmmkmn

PACCMOTPEHO COITIACOBAHO YTBEPXJIEHO
Ha neparormdgeckom coBeTe 3amMecTHTEeNb AlpekTopa 1o YBP JupexTop

MBOY «COIII Ne 5»
IIporokon Nel T.H. HeBocTpyesa

OT «26» aBrycrta 2024 1.

O.J1. Bamrrosa
IIpuka3 Ne 85
oT «26» aprycta 2024 1.

PABOYASA ITPOT'PAMMA

yuedoHoro mpeqMera «'eoMeTpHA»

JUis oOyuaronuxcs 7—9 Ki1accoB

1. Moxra 2024



HNOACHHUTEITBHAS 3AIINCKA

T'eoMeTpHs KaK OJIH 13 OCHOBHBIX Pa3/ielIoB IIKOIbHOII MaTeMATHKIL, HMEIONIIIT CBOET 1IeTIbi0 00eCHeTNTh H3yde-
HIIe CBOIICTB 1 pa3MepoB (PITYp, X OTHOLIEHINI I B3aIIMHOE PACIIONOAKEHIIE, OIIIPAETCs Ha JIOTTYECKYIO, J0Ka3arelIbHYIO JII-
Hio. [[eHHOCTh H3y9YeHIIs TEOMETPHII Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHid 3aKTI09aeTCsA B TOM, 9TO 00ydJaronIImnics
YYHTCS IPOBOIITE JOKa3aTeNIbHbIE PACCYKIEHIS, CTPOHUTD JIOTTYECKIE YMO3aKIFOUEHIIs, 10Ka3bIBaTh IICTHHHBIE YIBEPAKICHIS
I CTPONTH KOHTPIIPIIMEPHI K JIOMKHBIM, TIPOBOJINTH PacCyIEHIS «0T IPOTHBHOIOY, OTINYATh CBOIICTBA OT NIPH3HAKOB, (hOpMY-
TIPOBaTh OOpaTHEIE YTBEPKICHII.

BTopoil IeNbI0 H3YIeHIIs TeOMEeTPITI ABJISeTCS IICTIONb30BaHIIe € KaK ITHCTPYMEHTA TIPH PEeIIeHIN Kak MaTeMarH-
YeCKIX, TaK I IPAaKTHIECKIIX 3a/1ad, BCTPEJarOIIIXCS B peabHOII JKi3HIL. OOydaronnmics JOKeH HaydUThCS OPEJIeIITh
TeOMETPHYIECKYI0 (UTYPY, OIICATh CIIOBAMH JAHHBII YepTEK I PHCYHOK, HAIITH IDTOIMA/Ib 3eMeIFHOTO YJacTKa, PacCIHTaTh
HeoOXOIIMYIO JITIHHY OTITOBOJIOKOHHOTO Kabens i TpedyeMble pa3Mephl Tapaska JJIsl aBTOMOOIUIS. DTOMY COOTBETCTBYET
BTOpast, BEMINCINTEIbHAS JITHIS B H3YYeHNN reoMeTpiil. IIpH pele i 3a/1a4q IpakTIIecKoro XapaxkTepa obydaronmmiics
YIHTCS CTPONTh MaTeMaTHIeCKITe MOJIENN PeallbHBIX JKI3HEHHBIX CHTYAIIIIT, IPOBO/IUTH BEIYHCIICHIIS I OIICHIBAThH a/[eKBaT-
HOCTB IIOJIYYEHHOTO pe3ylbTaTa.

Kpaiise BaXHO IOTIEPKIBATH CBS3M TEOMETPHI C JPYTHMIH YIeOHBIMH IIPeIMeTaMII, MOTHBIIPOBATh HCIIOIL30BaTh
OIIpe/IeNIeH I TeOMEeTPHIECKIX (PUTYP I MOHAITIIL, JeMOHCTPHPOBATh IPIMEHEHIIE IOTYISHHBIX YMEHINT B (DH3HKe H TEXHIKE.
3TH CB31 Hanbollee ApKo BIJIHBI B TeMax «BekTopsr», «T pHroHOMeTpHIecKHe COOTHOMIEHN», «MeTo KoopamHaT» i «Teo-
pema ITidparopan.

Vae0OHsi kypc « eoMeTpIss» BKIIOTAeT cIeAYIOINIe OCHOBHBIE Pa3/Ielib! cofepikanis: «[ eoMeTpidecKie GUTYpPHI 1
HX cBoIicTBa», «II3MepeHIle reoMeTpHIeCcKHX BEIIIHY, «/[eKapToBBI KOOPIHHATHI Ha IUIOCKOCTI, «BeKTophI», «J/[BIDKEHIIS
IUIOCKOCTIY, «IIpeoOpa3oBaHis Moq00ms».

Ha myueHne yaebHoro kypca «leomerpusy otBomirres 204 gaca: B 7 Kiacce — 68 Jacos (2 Jaca B Helello), B 8
Kiacce — 68 9acoB (2 Jaca B HeJelIi0), B 9 Ki1acce — 68 9acos (2 gaca B HEJIeI0).

COJEPKAHHE OBYUEHHSA
7 KJIACC

HaganpHble IOHATHA reoMeTpHil. Todka, IIpAMast, OTPe30K, Ivd. YTol. BHIB! YITIOB. BepTiIKalbHbIe H CMEKHBIE VI-
1el. buiccekTpuca yia. JlomaHas, MHOTOYToJbHIK. ITapaielbHOCTS I IEPIEHIUKYISAPHOCTD IIPSAMBIX.

CimvMeTprrasble GuTypbl. OCHOBHBIE CBOICTBA 0CEBOIl cIMMeTpHH. IIpHMeps! CHMMETPHII B OKPYKaIONMIeEM MIIPE.

OCHOBHBIE TIOCTPOEHHS € TIOMOIIBIO ITHPKYIIS 1 JTiHeik. TpeyroiasHnk. BeicoTa, Me/ana, OHcceKTpica, X CBOTI-
CTBa.

PaBHOOe/IpeHHEIIT I pABHOCTOPOHHHIT TPEYTONBHIKIL. HepaBeHCTBO TPEYTONBHIIKA.

CBoiicTBa 1 IIPI3HAKH paBHOOEIPEHHOT0 TpeyrobHIKA. [IpH3HaKi paBeHCTBa TPEYTOIbHHKOB.

CBoilicTBa U NIIPI3HAKH NapAIIeIBHBIX IPSMBIX. CyMMa YIIIOB TPEYTOIBHIKA. BHENTHIIE YIIIBI TPEYTONIBHIIKA.

IIpsMOyTONBHEIT TpeyronbHIK. CBOIICTBO MeIHAHBI IPSMOYTOIBHOTO TPEYTONBHIIKA, IPOBEEHHON K THIIOTEHY3E.
IIpI3HaKI paBeHCTRA MPAMOYTONIBHBIX TPEYTOIBHIKOB. IIpAMOYTOIBHEII TPEYTONBHIK ¢ YIIIOM B 30°.

HepaBeHcTBa B TeOMETPIIL: HEPAaBEHCTBO TPEYTOIBHITKA, HEPABEHCTBO O JIIIIHE JIOMAHOII, TeopeMa o OOIBIIEM yIiie
1 OONBIIEl CTOpOHE TpeyToidbHHKA. [lepeHIKysap I HaKIOHHAs.

T'eoMeTpHdecKoe MecTo ToUeK. BHcceKTpIica yIlia I cepeITHHbIIT NepIeHINKYIIp K OTPe3Ky KaK TeOMeTpIIecKIe
MeCTa TOUCK.

OKXpy:KHOCTB 1 KPYT, XOp/ia I IIIaMeTp, NX CBOIICTBA. B3alMHOe pacrionokeHne OKpYKHOCTH 1 mpsmvoil. Kacareis-
Has 1 CeKyllas K OKpyKHOCTH. OKpyKHOCTB, BINICAHHASA B yIoJl. BIiicaHHas 1 OIIIcaHHAs OKPYKHOCTII TPEYTOJIbHIIKA.

8 KJIACC

YeThIpEXYTONBHIKH. ITapalienorpaMm, eTo PI3HAKH 1 cBoiicTBa. YacTHBIE CIyYal MapauieIorpaMMOB (TIPSIMO-
YTOTBHIK, poM0, KBaJIpaT), X TIPH3HAKI 1 CBOIICTBa. Tparelnisi, paBHOOOKas TpamneIs, e& cBoIlicTBa I pH3Haki. IIpsamo-
YTOTBHAS TpaIeIs.

Mertop ynBoeHrns mMeauanbl. [lenTpansHas civmerprs. Teopema @aneca I TeopeMa O NIPOIIOPITHOHATBHBIX 0TPe3-
Kax.

CpeHIe MIHI TPEyTOIBHIKA I Tparelimi. [[eHTp Macc TpeyroiIbHIIKa.

TTomo6Ire TpeyTroIbHIKOB, Ko3ddmmenT mogodma. IIpu3HakiI mogod1sa TpeyrolsHIKoB. ITpiMeHeH e oo 0ms mpu
PeIleHITH IPaKTHIeCKIX 3a/1ad.

CaoiicTBa mIoma/eil reoMeTpirdecKkix ¢uryp. ©opMyIIs! 1715 IUIONIA I TPEYTOIbHIKA, TTapaueorpaMMa, pomba n
Tpanernnl. OTHOIIEHIE IUIOIIaeil MoTo0HEIX (uryp.

BrrdiiciieHne 1iona/ieil TpeyTroNbHIKOB H MHOTOYTONIFHIKOB Ha KIIeTJaToll Oymare.

Teopema ITudaropa. Ilpimvenenie Teopems! [Ingaropa mpu penreHIN TPaKTIHIeCKIX 3a/1ad.

CuHyc, KOCHHYC, TAHTEHC OCTPOTO YITIa IPAMOYTOIBHOTO TPeyrobHIKA. OCHOBHOE TPHTOHOMETPIMECKOE TOMKIe-
ctBo. TpuronomeTpieckie ¢yuxinin yrios B 30, 45 11 60°.



BmiicaHHbIe 1 EHTPaIbHbIE YIIIBI, YTOI MEX/Ty KacaTeIbHOI I XOpJoil. VTIIBI MexTy XOpJaMH 1 ceKylpmi. Bim-
CaHHBIE 1 OIICAHHBIE YeTHIPEXYTONBHIKI. B3amvHoe pacrionokeHne IByx okpyxHocTeil. Kacanie okpyxHocTeil. Odnmre
KacareJIbHBIE K JBYM OKPYKHOCTSM.

9 KUIACC

Cunyc, KocHHyc, TaareHc yrmos oT 0 1o 180°. OcHOBHOE TPHTOHOMETPHYIECKOE TOK/IeCTBO. ©OpMyIIBI IPHBEICHNS.

Penreniie TpeyronbHHKOB. TeopeMa KOCHHYCOB I TeOpeMa CHHYCOB. PellleHIe IpaKTHIeCKHIX 3a1ad ¢ HCIIOIb30Ba-
HIIEM TSOPEMEI KOCIIHYCOB II TSOPEMEI CHHYCOB.

IIpeoOpasopanite moo61us. [Togobme cOOTBETCTBEHHBIX IIEMEHTOB.

Teopema o IIpOH3BeIEHINI OTPE3KOB XOp/I, TEOPEeMBI O TIPOM3BEISHIIN OTPE3KOB CEKYIIIX, TeopeMa o KBajpare Kaca-
TENBHOII.

BekTop, [U111Ha (MOAYIE) BeKTOpa, COHANIPABIIEHHEIE BEKTOPEI, IIPOTHBOIIONOXKHO HAallpaBlleHHbIE BEKTOPHI, KOJLIIHE-
apHOCTH BEKTOPOB, paBEHCTBO BEKTOPOB, OllepaIiil HajJ BeKTopamil. Pa3ioikeHile BeKTopa IO IBYM HeKONMIHeapHBIM BEKTO-
pam. KoopamHaTte! BekTopa. CKalsgpHOe TIPOI3BeIeHIIe BEKTOPOB, IpIMeHeH e 71 HaX0K/IeHIIA JITH 1 YITIOB.

JlexapToBHI KOOPIHATHI Ha IIIOCKOCTIL. YpaBHEHIIA IPAMOII I OKPY;KHOCTH B KOOpJHHATaX, lepecedeHIe OKPYK-
HOCTeI 1 IPAMBIX. MeTo/T KOOp IHHAT I eT0 IPHMEHEHIIE.

IIpaBHIBEHEIE MHOTOYTONBHIIKIL. JTmiHa okpys;kHOCTH. ['pagycHad 1 paqiiaHHasd Mepa yIiia, BEIMUCIeHIe JITHH YT
okpy:kHOcTeil. [Tmoma/ae Kpyra, CeKTopa, CeTMeHTa.

JIBIDKEHIIS INTOCKOCTH 1 BHYTPEHHIE CHMMETPIH (UTYP (31eMeHTapHble pe/icTaBieHs). IlapaiieIbHbII nepe-
Hoc. IToBopoT.



INJIIAHHPYEMBIE PE3VJIBTATBI OCBOEHHS ITPOI'PAMMbBI YYEBHOI'O KYPCA «(I'EOMETPHS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHHSA

JIHUHOCTHBIE PE3YIIBTATDI

JIMYHOCTHBIE Pe3yJBTATHI OCBOSHIS IIPOrpaMMBI yaeOHoTo Kypca «[eoMeTpHsa» XapaKTepI3yIOTCs:

1) maTpHOTHYeCcKOe BOCIIHTAHHE:

TIPOSIBIIEHIEM HHTepeca K IPOIUIOMY I HaCTOSIIEMY POCCIIICKOIT MAaTEMaTHKII, IEHHOCTHBIM OTHOIIIEHIEM K JI0-
CTIDKEHIIM POCCHIICKIX MaTeMaTHKOB H POCCHIICKOI MaTeMaTHIe CKOII IIKOJIbL, K ICIOJIB30BaHIIO 3THX JIOCTIGKEHIII B APYTHX
HayKax 1 IpHKIaIHEX cdepax;

2) rpaxaaHCKOe H TYXOBHO-HPABCTBeHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BHITIONHEHITIO 00S3aHHOCTEI Tpajk/JaHIIHA 11 peallI3alllll eTo IIPaB, IpeJIcTaBIEeHIIEM O MaTeMaTHIe-
CKIIX OCHOBAX (DYHKIIIOHIIPOBAHIIS Pa3JITIHBIX CTPYKTYP, SBIIEHIIL, TIPOIEYP TpakIaHcKoro obInecTsa (HapImMep, BRIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K 00CY/ISHIIIO STIMYECKIX TIPo0IeM, CBSI3aHHBIX ¢ IPAKTIMMECKIIM IIPIMeHeHIIEM JOCTIDKEHIIT HayKIL,
0CO3HaHIIEM Ba)KHOCTH MOPAIbHO-3THIECKIIX IPITHITIIIOB B IeITeIBHOCTH YIEHOTO;

3) TpynoBOe BOCIINTAHHE:

YCTaHOBKOII Ha aKTHBHOE yIacTIe B PEIIeHIH IPaKTHIeCKIX 3a7a1 MaTeMaTHIeCcKoil HallpaBIeHHOCTH, OCO3HAHIIEM
BAKHOCTH MaTeMaTIMMeCKOro 00pa30BaHIs Ha IPOTSKEHII BCEll JII3HII IS YCIEITHOI Ipo(ecCHOHATBHOI AeATebHOCTH I
Ppa3BUTHEM HeOOXOIIMBIX YMEHII, 0CO3HAHHBIM BEIOOPOM H HMOCTPOSHIIEM HHIBIIYaTbHOI TpaeKTopHi 00pa3oBaHIs 1
JKII3HEHHBIX ITAaHOB C YY&TOM JINYHBIX HHTEPECOB 1 OONIECTBEHHBIX ITOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIHTAHHE:

CIIOCOOHOCTHIO K IMOIIHOHANEHOMY H 3CTETHIECKOMY BOCIIPHISATHIO MareMaTIYeCcKIIX 00beKTOB, 3aa’, pelIeHIT,
paccyKIeHIIT, YMEHHIO BIJIETh MaTeMaTIdecKlle 3aKOHOMEPHOCTI B ICKYCCTBE;

5) HeHHOCTH HAYYHOI'O IIO3HAHHNA:

OpIEHTAIIEl B eI TETBHOCTH Ha COBPEMEHHYIO CHCTEMY HAayIHBIX IPe/ICTABICHITI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YelIOBeKa, IPHPOJBI H 00IIecTBa, TOHNMAHNEM MaTeMaTITdecKoil HayKH Kak C(hephl denoBedecKoil IeaTeIbHOCTIL,
3TANoB €€ pa3BUTI H 3HAYNMOCTH IS pa3BITHS IIHBILTH3AININ, OBJIAIeHIEM S3BIKOM MaTeMaTHKH H MaTeMaTHaecKOil KyJIbTy -
poil Kak cpeICTBOM II03HAHNS MHPA, OBIA/ISHIEM IIPOCTEHIIIIMIT HaBBIKAMII TICCIIe/I0BATENbCKOI JIeSTeTbHOCTIL;

6) pu3AvYecKoe BOCIHTAHHE, (JOPMHAPOBAHNE KYJIBTYPHI 310POBbS H YMOINHOHAIBHOTO 0JIATONOIYIHS:

TOTOBHOCTBIO IIPIIMEHATH MaTEeMAaTIMISCKIIC 3HAHIIA B IIHTEpeCcax CBOCTC 30POBLA, BEISHIIA 3JOPOBOTO OﬁpﬁSﬂ K3~
HII (3710pOBOE TITaHIIE, cOATaHCIPOBAHHBII Pe;KIM 3aHATHII H OT/IbIXa, PeTYIIIpHas (hH3IdecKas aKTHBHOCTB), C(OPMIpPOBaH-
HOCTBIO HAaBBIKA pehIIeKCHIL, IIPI3HAHIIEM CBOETO IIPaBa Ha OIMMOKY I TAKOTO JKe IIpaBa JPYTOro 4eJoBeKa;

7) 3K0J10THUecKoe BOCIHTAHHE:

OpHeHTAINIel Ha IPIMeHeHIle MaTeMaTHIeCKITX 3HAHMIT IS pEIeHns 3a1ad B 001acTH COXpAaHHOCTH OKP Y KaroIIer
Ccpeibl, IIaHNPOBAHIS MOCTYIIKOB I OIEHKH HX BO3SMOKHBIX ITOCTIEICTBII /11 OKPY/KAIOIIET! CPeIbl, 0CO3HAHIIEM ITI00aTbHO-
TO XapakTepa IKOIOTIYECKIX IPOo0IeM 1 IyTell HX pellIeHNs;

8) aganmTanua K H3MeHSIOIHMCS YC.IOBHSM COIHAJIBHOM H IPHPOXHOI cpelbl:

TOTOBHOCTBIO K JICHICTBHSIM B YCIOBIISIX HEOTIPEIENEHHOCTH, TIOBBIIISHIIO YPOBHS CBOEI KOMIIETEHTHOCTH depe3
TIPaKTHYECKYIO eI TeNHOCTh, B TOM HICIIE YMEHHE YIHThCA Y JIPYTHX JTIOell, IPHoOpEeTaTh B COBMECTHOII AeATeIbHOCTH HO-
BBIE 3HAHIA, HABBIKH H KOMIIETEHITIH I3 OIIBITA APYTHX;

HeoOXO/IIIMOCTEIO B (JOPMIIPOBAHIIN HOBBIX 3HAHIIL, B TOM HHCIIE (JOpMYIIPOBATh H/IEH, TTOHATHS, THIIOTE3Hl 00
00BEeKTax U SABIECHILIX, B TOM HICIE paHee HEN3BECTHBIX, 0CO3HABATH JAe(HIIINTHI cOOCTBEHHBIX 3HAHIN H KOMIIETEHTHOCTEIT,
IIaHIPOBAaTh CBOE pa3BHTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAITIIO, BOCIPHHIMATE CTPECCOBYIO CHTYAITIIO KAaK BBI30B, TPEOYHOIIIIT
KOHTpMep, KOpPEeKTHPOBATh MPHHIMAaeMBbIe PEIISHIIS 1 JeiICTBHA, ()OpPMYIIPOBATh I OIIEHHBATh PHCKI 1 MOCIE/CTBIA, (op-
MIpPOBATH OIIBIT.

METAIIPEIMETHBIE PE3Y/IBTATBI

IMo3aaBaTeabHBIE YHHBEpPCAJAbHBIE y‘lfﬁﬂblf ;[Eﬁ(‘.TBIIﬂ

bazoBble JIoTHYeCKHe JelicTBASA:

® BBIMBJIATH U XapaKTepPH30BaTh CYIIECTRCHHBIC IIPH3HAKI MaTeMaTIIeCKIIX 00beKTOB, IIOHSITIN, OTHOIICHIIT MEXKTY
TIOHATHAMI, (OopMYIHPOBATE OMpPe/eIICHIII IOHATINI, YCTaHABIIIBATh CYIIECTBEHHEI MPH3HAK KIacCII(pHKAIIMIL, 0C-
HOBAHIA 1 0000IIEHIIA I cpaBHEHIIA, KpUTEPII IPOBOIIIMOTO aHATI3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh I Mpeobpa3oBBIBATE CY:KICHI: YTBEPIITEIbHbIE I OTPIIATEIBHEIC, SITHITIHEIE,
YJaCTHBIC I 00IIIe, YCIOBHEIE;

® BBIABJIATH MaTeMAaTIIYECKIIE 3aKOHOMEPHOCTII, B3aIIMOCBS3H I IPOTIBOPEUIA B (haKTaxX, JaHHBIX, HAOMIOICHIIX 1T
VTBEPKICHIIAX, TIPEIaraTh KPHUTEPIII I BRIABICHIIA 3aKOHOMEPHOCTEI U TP OTIBOPEUIIT;

® J1eJIaTh BBIBOMHI C IICTIONB30BAHIEM 3aKOHOB JIOTHKI, JeIVKTHBHBIX II HHIYKTHBHBIX YMO3aKIHOYeHIII, YMO3aKITIOUe-
HIMI 10 aHAJIOTIIIL;

e pa30HpaTh J0oKa3aTeIbCTBa MaTeMAaTIIMe CKIIX YTBEPIKICHIHII (TIPAMBIE 1 OT IIPOTHBHOIO ), IIPOBOINTH CaMOCTOATEIEHO
HCCIOMKHBIC JOKa3aTcJIbCTBa MaTEeMaTHICCKIIX q)aKTOB, BRICTPAaIBATDL apTyMEeHTAIII0, IIPIIBOJITE IIPHMEPDI II KOHTP-
TIPIMepEI, 000CHOBBIBATE COOCTBEHHBIE PACCYKICHII,



e BBIOHpaTH cIOCO0 penreHng yaeOHoIl 3aqa9H (CpaBHIIBATE HECKOJIBKO BAPHAHTOR PEICHIA, BEIOIIpaTh Hanbomiee moj-

XOJSIIIII ¢ YIETOM CAaMOCTOSITETBHO BBIIETIEHHBIX KPHTEPHEB).
Ba3oBble HCClIeT0BATeIbCKHAE TeHCTBHS:

® [ICIIOTB30BAaTh BOMPOCKH KaK HCCIIE0BATENHCKINT HHCTPYMEHT IO3HAHIIS, (JOpMYIIPOBaTh BOIIPOCH!, (DHKCHpYOIIIe
TIPOTHBOPEYIIE, IPOOIEMy, CAMOCTOATENHFHO YCTaHABIIBATh IICKOMOE 1 JJaHHOE, ()OPMIIPOBATh TIIIOTE3Y, ApTYMEHTII-
POBaTh CBOO TIO3MINIIO, MHEHIIE;

® TIPOBOJNTEH II0 CAMOCTOSTEIBHO COCTABICHHOMY IUTaHY HECIOKHBIII 3KCIIePIMEHT, HeOOoNbIIOe TICCIe/I0BaHIIe IO
YCTAHOBIEHIIO 0cOOSHHOCTEI MaTEMAaTHYECKOTO 00bEKTa, 3aBICIMOCTell 00BEeKTOB MesKy co0OIT;

® CaMOCTOATENHHO (hopMymIpOBaTh 00OONIEHIISA I BEIBO/IBI II0 PE3y/IbTaTaM NIPOBEIEHHOTO HaOIOCHIIS, IICCTIEIOBaHIIS,
OlLEHHBATH [[0CTOBEPHOCTh MOIyYEHHBIX PEe3Y/IbTaTOB, BEIBOJIOB U 0600IIEHHIT;

® TIPOTHO3MPOBATH BO3MOKHOE PAa3BHTIE IPOTECCa, a TAKXKE BBIBHTATh IPEIOIOMKEHIS O €T0 Pa3BUTHII B HOBBIX
YCIOBHSAX.

PaboTta ¢ mHpopMAIHeii:

® BEHIABIATH HEJOCTATOTHOCTD U M30BITOYHOCTD HH(OPMAITII, JaHHBIX, HE0 OXOIMBIX ISl PEIIeHI S 3a/1a%;

e BHIOHpAaTh, aHATI3HPOBATH, CHCTEMATH3HPOBATh 1 HHTEPIPETIPOBATh HH(OPMAIIHIO Pa3TITHBIX BIJIOB 1 (hopM IIpel-
CTABIEHIIA;

e BEIONparh hopMy IpecTaBlIeHIs HHGOPMAITHI 1 ITLIFOCTPHPOBATh PelllaeMble 3aadil CXeMaMH, [IaTpaMMaMi, HHOT
rpad KoM I HX KOMONHAITIIAMIL;

® OIEHNBAaTh HAAEKHOCTH MH(OPMAIIII IO KPHUTEPISAM, TIPEITOKEHHBIM YUITENEM TN c(hOpMYIIIPOBAHHBIM CaMOCTO-
ATENBHO.

KoMMYHHKATHBHbIC YHHBEPCAJIbHBIE YIeDHbIe AeiicTBHA:

® BOCIPHHIMATH I ()OPMYITHPOBATH CYXKISHIIS B COOTBETCTBHII C YCIOBHAMII I TIEMSAMIH 0OIIEHIIs, ICHO, TOTHO, Tpa-
MOTHO BBIPa)KaTh CBOIO TOYKY 3PEHIIS B YCTHBIX H IIICEMEHHBIX TeKCTaX, JaBaTh IOSACHEHIS 110 XOJY PEIlIeHIId 3a/1a-
911, KOMMEHTHPOBATh IONYISHHBIIT Pe3ylIbTaT;

e B X0Jie 00CYK/IeHHS 3aJaBaTb BOIPOCHI TI0 CYIIECTBY 00CYy:KIaeMoll TeMBI, IIpOOIeMBI, pelltaeMoil 3a/1aqdil, BRICKA3bI-
BaTh HJIeH, HalleTICHHBIE Ha ITOTICK PEIIeHIIs, CONIOCTABIATh CBOM CYMIEHIS C CYRKISHISIMI APYTHX YIaCTHIKOB JII1a-
7ora, 00HapY:KHBATh Pa3IIIdNe H CXO/CTBO MO3HINIII, B KOPPEKTHOII (hopMe (hopMYIIIpOBaTh pa3HOINIACIISL, CBOH BO3-
pasKeHms;

® TIPEJICTARIATH PE3YIETATHI PETIEHNS 3a1aq1l, SKCIepiMeHTa, TcCTeTOBAHTIA, TTPOEKTA, CAMOCTOSTENRHO REIONPATH
(hopMaT BBRICTYIUIEHIIA ¢ YIETOM 3aja4 IPe3eHTAIII I OCOOEHHOCTEI ay/IITo pHIL;

® TIOHIIMATh I ICIIONB30BAaTh IIPEIMYIIECTBA KOMaHIHOII I MHIIBHIIYaJIbHOII pabOThI IPH pele I y9e0HbIX MaTeMa-
THYECKIX 3a/1aY;

® TIPIHIIMATH 1IeIb COBMECTHOII AeATeIbHOCTIH, INIAHIPOBAaTh OPTaHM3AIII0 COBMECTHOI paboThI, pacpe/IeNsSTh BIBI
paboT, ToroBapHBarhCs, 00CYXKIATh IIpoIlece I pe3yIIbTaT padoTh!, 0600IIaTh MHSHIS HECKOIBKIIX JIFOACT;

® YJacTBOBAaTh B IPYIMOBBIX (hopMax paboTs! (00cyx/eHNs, 0OMEH MHEHHSAMII, MO3TOBBIE IITYPMBI I APYTHE ), BHIION-
HSTH CBOIO YacTh pabOTHI I KOOPAITHHPOBATE CBOM JIeiiCTBIS € JIPYTIMH YJIeHaMH KOMaH/Ibl, OIlEHIIBATh Ka9eCTBO CBO-
€T0 BKJIa/Ia B OOIIHIT IPOAYKT 110 KPHTEPISIM, ¢(POPMYTHPOBAHHBIM YIaC THIKaMI B3alIMOIEICTBIIS.

Pery/IiTHBHBIC YHHBEPCAJIbHBbIE yUeOHbIe TeHCTBAS

CaMoopranH3amus:
® CaMOCTOSTENIHFHO COCTABIATH IUIAH, alTOPHTM pPellleHHs 3aaaqi (IUIH eT0 9acTh), BRIOHPATh CIIocob pellleHIId ¢ VIETOM
HIMEOIIXCSA PECYPCOB I cOOCTBEHHBIX BO3MOKHOCTET, apTYMEHTHPOBATH 11 KOPPEKTHPOBATh BapIAHTEI PEIIeHIINT ¢
Y4&TOM HOBOI HH(OpMAITIIL
CaMOKOHTPOJIb, IMOINOHAIbHBIA HHTEIEKT:
® BIafeTh crrocobaMII caMOIIPOBEPKIL, CAMOKOHTPOJIA IPOLECcca 1 pe3yIbTaTa pelIe I MaTeMaTITdeC KO 3a1a4ir;
® TIpeIBHAETH TPYIHOCTII, KOTOPBIE MOTYT BOSHIIKHYTH IIPII PEIIEHIII 3a/1adii, BHOCHTH KOPPEKTHBEI B e ATeIbHOCTD Ha
OCHOBE HOBBIX 00CTOSTEIIBCTB, HAIICHHBIX ONMIOOK, BRIABICHHBIX TPYIHOCTEIT;
® OLEHHBATH COOTBETCTBHE pe3yilbrara JAesTeJbHOCTH MOCTABIEHHOM eI I YCIOBHSM, OObSCHATh IIPHYIHbI JOCTH-
JKEHIII IUTH HeTOCTIDKEHII 1eTIIl, HaXOMITh ONIIOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

INPEMMETHBIE PE3YJIBTATDI

K xoHIry 06ydeHns B 7 kiaacce o0yJaroNIIiicss IOTYIHT CIeYIONIIE IPeIMETHBIE PE3YIBTAThL:

Pacrno3HaBaTh H3ydeHHBIE TEOMETPHYECKIE (QUTYPHI, OTPEeNaTh IIX B3aMHOE PAcIoIoKeHIIe, 1300pakaTh Ieo-
MeTpHYecKIe (DUTYPhI, BRITIOTHATE YePTEKI IT0 YCIOBIIO 3a1adn. II3MepaTh INIHeHbIE I YITIOBbIE BENIYIHGL. PemaTs 3a1aqm
Ha BBIYUCIEHIE [UTHH OTPE3KOB H BEJIMIH YTIIOB.

Jenars TpyOyI0 OIEHKY JITHEITHBIX 1 YITIOBBIX BEITIIH IIPEMETOB B PEaIbHOI KH3HI, Pa3MepPOB IIPHPOTHBIX 00b-
eKTOB. Pa3mmars pasMeps! 3TIX 00beKTOB 110 TIOPS/IKY BEIITIIHEL.

CTpoHTh YepTesKi K TeOMETPHIECKIM 3a1adaM.

ITomsz0BaThCS IIPH3HaKaMII paBSHCTBA TPEYTOJIBHIIKOB, IICIIONE30BATE IIPII3HAKII 11 CBOIICTBa paBHOGe,E[peHHLIX Tpe-
YTOTBEHIKOB IIPH PEIIeHITH 3a1ad.

IIpoBOIUTE MOTHYECKIE PACCYKSHIS C HCIIOB30BAHIEM T€OMETPIYUECKIX TEOPEM.



Toms30BaThCS MPU3HAKAMII PAaBEHCTBA MIPAMOYTOIBHBIX TPEYTOJIBHITKOB, CBOTICTBOM Me/THaHbI, IPOBeIEHHOI K TII-
TIOTEHY3¢ TIPAMOYTOJIBHOTO TPEYTONBHIKA, B PEIISHITH TeOMETPIIECKIX 3a1ad.

Ompe1enaTs mapaieTbHOCTh IPSAMBIX ¢ IOMOIIBIO YITIOB, KOTOpBIE 00pasyeT ¢ HIMI ceKymas. OmpeaensaTs mapa-
JIeTTEHOCTD TIPSAMBIX C TIOMOTITBEO PABEHCTBA PACCTOSHILI OT TOUEK OHOM TPAMOil 0 TOUEK APYTOoil IpsSMOilL.

PemraTs 3aqa49m Ha KieTJaToll Oymare.

TIpoBOANTE BEIYICIIEHIS W HAXOIITh YHCIIOBEIE 1 OYKBEHHbIE 3HAUCHIIA YTIIOB B TEOMETPHYIECKIX 3a/a9ax ¢ HC-
TIOTTF30BaHIEM CYMMEBI YITIOB TPEYTOJIBHIIKOB I MHOTOYTOJIBHIIKOB, CBOIICTB YIJIOB, 00pa30BaHHBIX TP TepecedeH I ABYX Ia-
paJUIeNbHBIX IPIMBIX ceKylneil. PelmaTs mpakTIgecKue 3a1adll Ha HaXoXIeHIIe YTTIOB.

BrajieTh MOHATHEM TEOMETPITIECKOTO MECTa TOUeK. YMETh OIpe/IeNaTh GIICCEKTPICY YITa I Cepe/IIHHBII epIeH-
AHKYIEIP K OTPE3KY KaK IT'eOMeTPHISCKIIe MecTa TOUCK.

@DopMYIIIPOBATh OTpe/IeTeHITS OKPY)KHOCTH I KPYTa, XOP/IBI 1 [IIIaMeTpa OKPY/KHOCTIL, TIOJIB30BAThCS 1IX CBOTICTBA-
MiL. YMeTh IPIMEHATH 3TH CBOIICTBA TIPH PEITeHINI 33 1at.

BrajieTh TIOHATIIEM OTICAHHOIT OKOTIO TPEYTONBHIIKA OKPY)KHOCTI, YMETh HaXO/ITh &€ eHTp. [1oIp30BaThCs (hak-
TaMII O TOM, 9TO BIICCEKTPICH YITIOB TPEYTONBHIIKA TIepeCceKaloTcd B OHOI TOUKE, II 0 TOM, UTO CEPe/IITHHbIC TMePIeHIIKYIII-
PHI K CTOPOHAM TPEYTONBHIIKA TepeCceKatoTcs B OHOIT TOUKe.

BrajieTh TOHATIIEM KacaTelIbHOIT K OKPYKHOCTI, TI0JIb30BAThCSA TEOpEMOil 0 TIeplie HIIKYIIpHOCTI KacaTeIbHOIT 11
pamiyca, IpOBEJEHHOTO K TOUKE KACAHMA.

TTomp30BaThCS IPOCTEHITIMI T€OMETPHYE CKIIMII HepaBeHC TBaMII, TIOHIIMATH IX TIPAKTIYeCKITT CMBICIL.

TIpoBOANTE OCHOBHBIE TEOMETPITIECKIIE TTOCTPOSHIIS ¢ TIOMOIIIBIO MIPKYIISA I JTIHETKIL.

K xoHIry 00ydeHns B 8 kiacce oOydaronniiicst IOTYINT ClIeIyIOIIIe IPeIMETHBIE Pe3yIIbTarhl:

Pacrno3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTONBHIIKOB, X ANIEMEHTHI, TI0JIH30BAThCS HX CBOIICTBAMI IIPH PEITEHII
TeOMETPHYIECKIX 3a/ad.

IIpiMeHATH cBOIICTBA TOUKI IMepecedeHNs MeIlaH TPEeYTOIbHIKA (IIEHTPa Macc) B pellIeHIH 3a/a’.

BrajieTs MOHATIIEM CpeIHE JITHIN TPEYTONbHIKA H TPAIeITHII, IPIMEeHATh HX CBOIICTBA IPH PEIIeHIH TeOMETPI-
gecKux 3a7a4q. Ilomp3oBaTecs TeopeMoil Daneca H TeOpeMoil O IPOMOPIIIOHATBHBIX 0TPe3Kax, MPHMEHATh HX JUIS pelIeHIs]
TIPaKTIYeCKIX 3a/1ad.

TIpHMeHATh TPH3HAKH MOI00MS TPEYTOIFHIKOB B PEIIEHHIII TeOMeTPHIEeCKIX 3a/1ad.

TTonp3oBaTbes Teopemoit ITiaropa A pelreHIrsa reOMeTPIEeCcKIX H MpaKTHIe cKuX 3aa4. CTpouTh MaTeMaride-
CKYIO MOJIETh B IIPAKTHIECKIX 3a/1adax, CaMOCTOATENBHO JIENaTh YepTEXK 1 HAXOANTh COOTBETCTBYIOIIIE [UTITHEL.

BnajjeTs MOHATHAMII CHHYCA, KOCHHYCA 1 TAaHT€HCA OCTPOTO YITIa IIPSAMOYTOIBHOTO TPEYTOIbHHKA. ITonb30BaThCs
3THMI TOHATISIMI JIIS PENISHIS MPaKTHIeCKIX 3a1ad.

BBIMIcsTh (pas3mIdHBIMI CIIOCO0aMIT) IIIOIA b TPEYTOIBHIIKA I TUIOMIA I MHOTOYTONBHEIX (GUTYp (IOIB3YACH, I]ie
HeoOX0IIMO, KalbKynsaTopoM). IIpiMeHATh ToTyIeHHbIe YMEHIS B IPAKTIIECKIX 3a1adax.

BIiaJieTh OHATIAMH BIINCAHHOTO 1 IIEHTPAIBHOIO YIJIa, HCIIONB30BaTh TEOPEMEI O BIIICAHHBIX YINAX, YITaX MeXIy
XOpAaMII (CEKyIIIMH) 1 yITIe My KacaTeIbHOIl H XOpAoil IPH PEIeHNHN TeOMeTPIYIeCKIIX 3a/1ad.

BliajeTh MOHATHEM OIMICAHHOTO YeTHIPEXYTONBHIIKA, IIPIMEHATh CBOIICTBA OIIICAHHOTO YEeTHIPEXYTONBHIKA TIPH
PpeIleHN 3a1ad.

IIpHMeHATh ONydeHHbIE 3HAHIS Ha TIPAKTIKE — CTPOHTh MaTeMaTHIeCKIe MO [ 3a4a4 peallbHOIl KI3HI 1
TIPOBOANTH COOTBETCTBYIOIIIE BEITHCIEHHS C IPUMEHEHNEM TT0A001IS I TPHTOHOMETPHI (IIOIB3YCh, TJIe HEO0XO/IMO, Kallb-

KYJISTOPOM).
K xoHIy o0y4eHns B 9 kiaacce o0ydJarolnIiics IOTYIHT CIIeIyIONTIe IpeIMETHBIE Pe3y/IbTaThl:

3HaTh TPUTOHOMETPIYECKHE (DYHKITIII OCTPBIX YIJIOB, HAXOIUTE C HX IIOMOINBIO PA3IIIHBIe 3TeMEHTHI IPIMO-
VTOJBHOTO TPEYTOIBHIKA («pelIeHIe IPAMOYTOIBHBIX TPEYTOIRHIIKOBY). HaxommiTh (¢ IOMOIIBI0 KaTbKYIATOpa) JJIIHEL 1
VIIIBI U1 HeTAOMITIHBIX 3HAYCHIIL.

ITomp30BaTECA (POpMYIIAMI IPHBEISHI I OCHOBHBIM TPITOHOMETPHYIECKIM TOKISCTEOM I HaXOMKISHI COOT-
Homemxﬁ MexIY TPHIOHOMETPITTE CKIIMIT BEJIITITHAMIL.

Iconp30BaTh TEOPEMBI CHHYCOB H KOCHHYCOB I HaXO)KICHIA Pa3/IHIHBIX 3JIEMEHTOB TPEYTOIBHIIKA («pelleHIe
TPEYTOIBHIKOBY), IPHMEHATE HX TIPH peNIeHNH TeOMeTPIYeCKIIX 3a1ad.

BiageTs IOHATHAMI IIpeoOpa3oBaHIA TOT00MI, COOTBETCTBEHHBIX MEMEHTOR MO0 OHEIX (Imyp. ITonb30BaThCs
CBOIICTBAMII IIOJOOMS IPOI3BOIBHEIX (PUTYpP, YMETh BRUIICTIAT JTHHBI H HAXONTE YIJIB Y MOT00HEX (Guryp. IIpimMeHaTh
CBOIICTBA 1000 B IMPaKTHYECKIX 3aJadaX. YMeTh IPHBOINTE IPHMEPHI MOJ00HBIX (PITYP B OKPYIKAIOIIIEM MIIpe.

ITomp30BaTECA TEOPEMAMII O IIPON3BEISHII OTPE3KOB XOPI, O IPOM3BEICHIIN OTPE3KOB CEKYIIIX, 0 KBaJpaTe Kaca-
TEJIBHOIL

ITomp30BaTECA BEKTOPAMIL, IIOHIIMATh X TEOMETPITIECKINT I (DII3MYeCKINT CMBICII, IPIMEHATh HX B PEIIIeHII Te0-
METPITIECKIX I (pH3IIecKIX 3a0ad. [IpHMeHITs cKalIpHoe IPOI3BeIcHIIC BEKTOPOB 719 HaXO0XKISHIS IJIIH 1 YIJIOB.

ITomp30BaTECS METOIOM KOOP/IITHAT Ha TUIOCKOCTIL, IPIIMEHATE €70 B PEIISHIIN TeOMETPIIECKIIX I IPaKTIISCKIX
3ajad.

BrageTs IOHATHAMI IIPaBILTFHOTO MHOTOYTONBHIIKA, JUIHHBI OKPYKHOCTIL, IJIITHBI TYTH OKPYKHOCTH H paJIiaHHOI
MEDBI YIUIa, YMETD BEIYICIIATH IUIOMIANb KPyTa I ero dacTeil. IIpiMeHaTs IoIydeHHble YMEHHS B IPAKTIYECKIIX 3amadax.

HaxoanTs ocH (IIH IEHTPH!) CHMMETPHI (ITYp, MPHMEHATh JBIDKEHIIA ILIOCKOCTH B TIPOCTEIIIX CIIydasx.



IIpiMeHITh TTOTYUIeHHBIEC 3HAHIIA Ha IIPaKTIKe — CTPOHTH MaTeMaTHIeCKIIe MOJCIII 71 3a1ad pealbHOI MKII3HI I
TIPOBOJIITE COOTBETCTBYIONIIE BEIIICICHIIA C IPIMEHEHIIEM TI0J00Md I TPITOHOMETPHIECKIIX (DYHKITHII (TIONB3YACH, I
HeoOXoaIMO, KaIbKYIITOPOM).



TEMATHYECKOE ILTAHHPOBAHHE

7 KJIACC
% KomrmecTro "uacor
o

vl HamvenosaHe pa3genos Beero KOHTpOBHELE TpaxTiaeckie BFeromme (mmdporsIe)
TEM IIPOTPaMMbI 6 b 00pa3oBaTelbHBIE PECYPCHI
Ipocreiimmie reoMeTpHIIECKIE

1 | burypsr i 1x cBoficTsa. 14 0 0 Bubnnoreka IIOK
II3MepeHie TeOMeTPHIecKITX https://m.edsoo.1u/7f41 5e2e
BEJITHH

2 22 1 0 Bubmnnoreka [IOK
Tpeyrommsrmicn https://m.edsoo.ru/7f415e2e

3 |ITapajelbHBIE IPSAMBIE, CYM- 14 1 0 Bubmnuoreka [TOK
Ma YIJIOB TPEYTONBHIIKA https://m.edsoo.ru/7f415¢2e

4 | OKpy:KHOCTB 1 KpyT. I'eomeT- 14 1 0 bubnnoreka ITOK
PpIIecKIe MOCTPOCHIA https://m.edsoo.ru/7f415e2e

5 |IloBropeHue, obobmeHme 4 1 0 Bubnnoreka [TOK
3HAHHIT https://m.edsoo.ru/7f415¢2e

OBIIEE KOJITYECTBO YACOB 68 4 0

I10 ITPOT PAMME

8 KJIACC
No KommgecTBo 9acoB

" |HamMeHoBaHMe pas/IenoB I TeM DneKTpoHHSbIE (IHPPOBbIE)
W TIPOTPAMMBI Bcero KontponsHre IpaxrHdeciue 00pa3oBaTeNbHBIE PECYPCH

paboThl paboThl
Bubmiorexa ITOK
1 |qg = 12 1 0
SRR https://m.edsoo.rw/7f417e18

5 Teopema @aneca 1 TeopeMa 0O 1 { 0 Bu6moTeka [JOK
i ofpeaa. https://m.edsoo.1u/7f417e18
HOT00HBIE TPEYTOTBHIKH
ITmomans. HaxosxaeHie mionia-

3 Iell TPEYTOIBHIKOR H MHOTO- 14 1 0 Bubmrorexa ITOK
yToXbHBIX (uryp. Iltomamm https://m.edsoo.r/7f417e18
OA00HEIX (HTYp

4 |Teopema IIndaropa 1 Hagana 10 1 0 Bubmrotexa ITOK
TPHTOHOMETPII https://m.edsoo.ru/7f417e18
VI7IBI B OKpPYKHOCTIL. BmiicanHble

5 |1 omIcaHHBIE YeTHIPEXYTOIbHII- 13 1 0 BH6”_“°TeKa HOK
K1, KacaTemmbHbie K OKDYKHOCTIL https://m.edsoo.ru/7f417e18
Kacanue okpyxHoCTeil

. buomioreka [TOK

6 4 1 0
kI i o https://m.edsoo.rw/7f417e18

OBIIEE KOJITYECTBO YACOB IIO 63 6 0

ITPOI'PAMME

9 KJIACC
No KomrmecTso 9acoB
= | HammveHoBaHIE pa3genoB H TeM DIeKTpOoHHBIE (I POBEIE)

W TIPOTpaMMBL Beeio KonTpombHere [IpakTIECKIe | oGpasoBaTeBHEIE peCypCHl

paboTsr pabotsr

1 | Tpuronomerpus. TeopeMsl KocH- 16 1 0 bubnuoreka ITOK

HYCOB II CHHYCOB. Pemexie

https://m.edsoo.ru/7f41al2c




TPEYTOIBHIIKOB

IIpeoGpa3opanie mogo0ma. MeT-

2 IIecKIe COOTHOIIECHNS B 10 o i
ngy)KHO o https://m.edsoo.ru/7f41al2c
3 12 Bubnnorexa ITOK
Berrops https://m.edsoo.ru/7f41al2c
4 | JexapToBBI KOOPIIHATE Ha 9 Bubmmorexa ITOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBiIbHEIE MHOTOYTOJIHHIIKIL.
5 8 Bubmnnoreka [IOK
Pt R ymAOCTH " https://m.edsoo.ru/7f41al2c
KpyTa. BerducieHie 1omae
6 6 Bubnuorexa IIOK
e https://m.edsoo.ru/7f41al2c
7  |IloBropeHmue, 0bobmIEHIIE, 7 bubnuoreka [TOK
CHCTEMATI3 Al 3HAHIIT https://m.edsoo.ru/7f41al2c
OBIEE KOJITYECTBO YACOB I1O 68

ITPOTPAMME




IOYPOTHOE ILTAHHPOBAHHE

TRIACC
Ko HHEI
N:_' PR IIYECTBO 9acoB St 3IeKIPOHHEL® I POBHIE
W Beero KouTponsaeie pabotel | TipaxTidecsne pabotsl oﬁpazenare.u.nme pecypcst
. Budmuorexa IHIOK
1 [pocrefimme reoMeTpIrTeckIe 0OBEKTE 1 0 0 hitps://m.edsoo.nu8866b724
Bubtnnorexa IJOK
2 Mo T T
= PHOTOFOIRTHE oAl i 0 0 hitps:/m.edsoo.nuE 866¢hoa
Bubnmorexa IOK
3 CMeskHBIE I BEPTHRAIBHEIC YT 1 0 0 hitps://m.edsco.ru/8866c 5c0
- Bnbmiorexa LHHOK
4 CMeskHBIe 0 BePTHRATEHEIE YT 1 1] (1] hitps://m_edsoo.r/S866c Tbe
brbmnorexa HOK
3 CMesHBIE H BEPTHEAIRHBIE YIIBL 1 0 0 hitps://m.eds00.rw/8866c Tbe
) ) Butnnorera LHHOK
& e B e ! 0 9 hitps://m edsoo /8 866¢ The
B 3 Enémmorera LHHOK
7 Cremsle I BePTHRAIBHEIE YIIIBL 1 0 0 hitps://m.edsoo.ru/8866¢ The
_ . bronnorera [HHOK
g CMexHble H BePTHRKAIBHEIE YIIIED 1 0 0 hitps://m cdsoo. /8 866¢ The
9 Hsmeperite MIHETHBIN H YITIOBBIX BE/IIIH, BHYICIEHIE OT- 1 0 0 https:/resh.edu.ru
PEIKOB H YITOE
10 T13mepeHe IHEITHBIX 1 YITOBBIX BeJIIHIMH, BRIYICIeHIIe 0T- 1 0 0 budniorexa IIOK
DPE3KOB H YIIOB htips://m.edsoo. nu8866¢3ea
1 ITamepenite NTUHEIHBIX If YIIOBEIX Be/NIMHH, BRIMIC/ISHIE 01- 1 0 0 Brbdmuorexa LHHOK
PEIKOB 1 YITIOB htips://m.edsoo.nu/8 866¢3ea
12 ITsmeperie NHHEIHBX 1 YIIOBEX BE/OIMHH, BRHUCICHIE OT- 1 0 0 Bubnnorexa IHOK
DPE3KOR H VITIOB htips://m.edsoo.nU8866¢ 3ea
13 HH]B;)D I’:‘ﬂp H I s ATy, EOCTRRTEH R B R Yol 1 0 0 https://resh.eduwm
“ TlepumeTp i WIOWAAL GITYP. €OCTABICHHBIX 113 [IPSIMOYTO/Ib- 1 0 0 hitps:/fresh_ednru
HHEOB
15 |TlowaTie 0 paBHETX TPEYTOTHHIKAX I MEPBIFTHEE TPSICTAR- 1 0 0 Brbnuorexra IOK




Ne Komriectno 1acos IIeKTPOHHEE U POBETS
| Tema ypoxa Ta H3YIeHIA
wi e Beero KouTpomsHEe paboter | TlpaxTraeckme pabots Az = 00pa3oBarelbHEIE PECYPUbl
TIEHI 0 paBHETX GErypax https://m edsoo /8 866ce80

16 | Tpn npu3Haxa PaBeHCTEA TPEVIOILHIKOE 1 0 0 Egpﬁg]igceﬁioiﬁ 266d15a
bubmnorexa [OK

17 | Tpn npusHaxa paBEeHCTEA TPEYIOIBHIIKOE 1 0 0 hnps:.ffm.edsouo_m"s S66d3de
Bubnuorera IIOK

18 | Tpn mpH3saxa paBeHCTEA TPEYTONBHIKOE 1 0 0 hitps://m. uisge.nu's 466e01e
bubnnorexa IIOK

19 | Tpn npn3xaxa paBeHCTEA TPEYIONLHIKOE 1 0 0 hitps://m. edslc;lo_mfs S66e01e
Bubtnnorexa ITOK

20 | Tpu mpi3Haxa paBSHCTEA TPEYTONBHITKOR 1 0 0 hitps://m. edsfvlo,nuss 66e01e
Bubnnorexa IOK

el

21 | Tpu npu3HaKa PABEHCTEA TPEYTONBHIKOB 1 0 0 hitps:/m.edsoo rw8866e88e

22 |TIpu3sakii paBeHCTBa IPAMOYIOILHEX TPEYTO/ILHIIKOE 1 0 hittps://resh.eduru

23 | Tlpu3HAKI PABCHCTHA NIPAMOYIOIBHKIX TPEYTOIBHIKOR 1 0 https://resh.edum

2 CBoficTBO MeaHbl IPAMOYTOBHOIO TPEYTO/IBHIIKA, TIPOBE- 1 0 0 bubnnorexa IIOK

C TEHHOIT K THIIOTEHY e https://m_ edsoo nU8 866e%ec

25 Cs0iicTBO MeIIaisl IPAMOYTOJIHOIO TPEYTOILHIIKA, TIPOBe- 1 0 0 Butnuorera IIOK

B JIEHHOI K THIOTEHY 3¢ htips:/m.edsoo.nu8 866e%ec
Butnnorera HHOK

2

26 | PaeHoOejpeHHEE U PARHOCTOPOHHIIE TPEYTOIRHIKH 1 0 0 https:/m.edsoo.rw8866d6fa

27  |lIp3Eakm 1 cROMCTREA PARHODEAPEHHOTO TPEYTOTRHITKA 1 0 0 BulCunireis O
https:/‘m.edsoo. U8 B6GARE0

28 | TpusHAKI 11 cBOficTBa PABHOOEIPEHHOTO TPEYTONBHIIKA 1 0 0 E::E:],i Fr; e:;lsiorli,s 2664880

29 |Tlpu3saki I cBOfiCTEA PABHODENPEHHOTO TREYTONBHITKA 1 0 0 E:IH?J: }J,Ee:;s]:oof”,s 866e26c

30 | HepaBeHCTBa B TeOMeTpim 1 0 0 E:P?],Ee:iiois 9660322

31 |HepaReHCTRa B TEOMETPHIT 1 0 0 Bnénmorexa LHIOK




e Komriectno 9acos DIeKTPOHHEIE THGPOBEIS
.| Tema ypoxa Ta H3YIeHIA
wi e Beero KouTpomsHEe paboter | TlpaxTraeckme pabots Az = 00pa3oBarelbHEIE PECYPUbl
https://m edsoo nu/8866e 3a2
32 |HepapeHCTEA B TEOMEIPHIL 1 0 0 Egpﬁg]igceﬁioiﬁ Q66e3a2
bubmnorexa [OK
33 |HepaseHcTBa B TeOMETPHI 1 0 0 hnps:.ffm_edsouo_m"ss&éejaz
i bubimorexa IIOK
34 | TIpamMoyTOIBLHEND TPEVIONEHHEK ¢ yTIoM B 307 1 0 0 https://m. wsgo.nu's 866eh22
i bubnnorexa IIOK
35 | TIpamMoyTOIBLHEND TPeyTONEHEK ¢ yTIoM B 30° 1 0 0 hrtps:f!m.edslc;lo_mfs S66eb22
36 | KomtpomeHag paboTa mo Teme "TpeyronssEmmn” 1 1 0 ?rgf ;Emiloorﬁ'ss S6eche
37 | llapajuie/ibHele NPAMBIE, HX CBOIICTRA 1 0 0 E:sf}ﬂe:ﬁsiofw S66efcd
38 | Ilsrsul noctynat Esxnnga 1 ] 1] hittps://resh.edu.m
HakpecT nemanie, cOOTBETCTEEHHEE I 0THOCTOPOHHNE YITIH,
39 | pOpa’oBaHHEBIE P NEPeCede I MAPAIIeIBHBIX IPAMBIX CE- 1 0 0 E::pﬁg]:?mnm1 Horl‘irg S66R086
KyIeit i ;
HagpecT Neianiie, Co0TBETCTEEHHBIE I 0IHOCTOPOHHNE YINIEL s
40 | oDpasoBaHEbIC IPIL EPECEUCHIN MapaNeIbHbIX IPAMBIX Ce- 1 0 1] httns-//mLedsoo /S 866086
wynlt tps:/ ;
HakpecT IeKalie, ¢o0TBETCTEEHHDBIE I OXHOCTOPOHHIE YINEL Butmorexa [OK
41 | oDpasoBaHHbIE IPI NIEPECeUEHIN apalIelbHbIX IPAMBIX ce- 1 0 0 hitps://m_edsoo.ru/S 866£086
—— tps://m i
HakpecT Iesalie, Co0TBeTCTEEHHbIEC I OXHOCTOPOHHIE YITIEL Bummorexa TIOK
42 | oOpasoBaHHbIE NPI IEPeceueHIN Mapalie/IbHbIX PAMBIX Ce- 1 0 ] httns//medsoo /S S661086
Kymeit tps:/ .
Hakpect nesariie, coOOTBETCTBEHHBIE I 0OXHOCTOPOHHIE YITIH,
43 | oBpar0BaHERE NP Hepecede N NapanneTsHEX TIPAMEX Ce- 1 0 0 E:[ﬁ:]ﬂ?dﬂsioﬁs 866£300
Kymeit tps:/m. . 3
44 Tpi3sHaK napaiielpHOCTII IPAMBIX YePes PABEHCTBO PaccTo- 1 0 0 hitps://resh.eduru

HIIT 0T ToTeK ofIHOI TpamMoil o BTopofl mpsawoft




Kommiectno 1acon OHHET
N | Tema ypoKa = = . JlaTa 1m3yaerns DISKTpPOHHELE TIpPOBELE
wi Beero KouTpomsHEe paboter | TlpaxTraeckme pabots 00pa3oBarelbHEIE PECYPUbl
45 Hp:max MapaIeNEHOCTH PMMEIX Tepe3 PABCHCTRO PaceTos- 1 0 0 hitps://tesh.eduru
il 0T ToueK oHoil NpEMoil 10 BTopoil mpEMoil
Brémmorera HHOK
33 |Gy yEaon TP O, X L g hitps://m.edsoo.ru/8 8661630
c bubmorexa LIOK
P YMMA YTIIOB TPEYTOIBHIIE ! v 4 hnps:,’:’m.edsgo.mfs%ﬁfsba
. bButnnorera [HOK
48 | Buemmue yril TPEYTONLHIKA 1 0 0 hitps://m edsoo ru8866£a5e
) Enbénnorexa LHIOK
4 | B IR ISRy ! 9 ¢ https://m.edso0.nu8866fase
50 Kontponbaad padora no Teme "TTapa/iiebHble IpAMble, CYM- 1 1 0 bubnnorexa IIOK
- Ma YITIOR TPeyTOTRHIIEA" https://m_edsoo nU8 866fe6e
" Bubtnuorexra IHIOK
51 | OxpyEHOCTE, XOP/EI T ANaMeTp, HX cBOfICTRA 1 0 0 hitps://m.cdsoo.nUS86 70800
butnnorera LIOK
2 ;
A2, [KatateIsHas K OkpyRHOCTIE . b 0 hitps://m.edsoo.nu88670e%a
53 | OxpyEHOCTS, BINICAHHAA B YTOIL 1 i} https://resh.edu.u
54 | OkpyEHOCTS, BINICAHHAS B YTOIT 1 i] hittps://resh edum
Budnnorera IHTOK
55 |Tlowsrie o TMT., npiveneHne B 3a1adax 1 0 0 hitps://m edsoo /886701 3¢
Bubmorera LHIOK
5 .
56 |Towarne o TMT, mpiveHeHne B 3agagax 1 0 0 hitps://m.edsoo NS 8670508
57 BrccekTpHca I cepeIHHBLIH e PIeH HKYIHP KK TeoMeTpH- 1 0 0 htps:/fresh_edu.ru
HECKHE MECTa ToHeK
Butnnorera IOK
S8 | Orpy:EHOCTE, OMHCAHHAS OKOITIO TPEYTONEHITKA 1 0 0 hitps://m.edsoo.nU8S670462
Butnnorexa IIOK
59 | OKpy&HOCTB, OMICAHHAS OKOTO TPEVTONEHITKA 1 0 0 hitps://m.edso0. /S 8670462
60 | OKpY#HOCTh, BIHCAHHAA B TPEYTOIRHIK 1 0 0 hrtmorexs HOR

Littps:/m.edsoo.m/8867103e




KommiecTso Tacos OHHET
N | Tema ypoKa = JlaTa 1m3yaerns DISKTpPOHHELE TIpPOBELE
wi Beero KouTpomsHEe paboter | TlpaxTraeckme pabots 00pa3oBarelbHEIE PECYPUbl
} Bubtnnorexa IJOK
61 | OKpYAHOCTD, BIHCAHHAA B TPEYTCOIBHIK 1 1] 1] hitps://m.edso0.nU8867103¢
- Brémmorera HHOK
62 |Ilpocreilme 3aja4il Ha DOCTPOSHIIE 1 0 0 htps://m.edsco.ru/88671188
= Brbnuorexa LHHOK
63  |TIpocreilmme 3aja4 Ha 0OCTPOSHIle 1 1] 0 hitps://m_edsoo.nU886712d2
64 KorTtponsHag pabora no Teme "OKpYHHOCTE I KPYTL. 1 1 0 bButnnorera [HOK
TeomeTpirieckire TocTpoeHHa" https://m edsoo. /88671462
65 TorTopenne 1 obobIIEHREe HAHNIT OCHORHEIX TIOHATHIT I Me- 1 0 0 Enbénnorexa LHIOK
TOJI0B Kypea 7 Knacca https://m.edsoo.nU/886715b6
' ~ Butnnorera IHOK
66 | ITroroeas koHTpoisHad pabota 1 1 0 hitps://m edsoo /88671 6cc
67 Tosropete 1 0000 HIe SHAHIIT OCHOBHDBIX OHATIII I Me- 1 0 0 hitps://resh edu.ru
TOIOB KVpea 7 Kiacca
68 Iesropenue it 0oodIeHIe 3HAHIT OCHOBHBIX IIOHATI I Me- 1 0 0 butnnorera LIOK
TOLOB Kypca 7 Kiacca htips://m.edsoo.nu/886719bc
OBIIEE KOIMHECTBO YACOB IO ITPOTPAMME 68 4 (1]




8 KIIACC

KommaecTso gacos

Ne DneKTpoHHbIE 1HDPOBbIE
Thi Tema ypoka st i a s JaTa H3yIeHns | _ bp
KoHTpOMBHEE pabars IAKTHSCHAE DRMITEE oDpasoBATENbHEIE PECYPChl
s BubmioTeka [IOK
1 Iapannenorpamm, ero IPH3HAKI H CBOCTBa 0 hittos.//m.edsoo.ru/S867 L af>
2 TlapannenorpaMy. ero MPHIHAKI 1T CEOITCTRA 0 Snﬁn.goisl:a HIOK:
https://m.edsoo.rw'8867 1 cal)
o Bubtmiotexa [JOK
3 TMapanienorpass, €ro IpH3HAKI I CBoiicTEa 0 hitps://m.edsoo.rw88671cad
4 YacTHble CAYIAL TAPATIEI0TPAMMOB (IpIMOYTONEHIE, PpOMO, 0 Enbmiotexa LOK
KBAUPAT), X IPU3IHAKI I CBOIICTER https://m.edsoo. r'8867 L dea
5 YacTHEIe CTVIAN NapaTIenorPaMMoE (TTPAMOYTONERAK, poMD, 0 buémiotexa LHOK
KBAIPAT). 1IX IPIIHAKIL I CBOICTEA | hittps://m edsoo /88671120
6 YacTHbIE CIY9all NApaLIenorpaMyMoB (IPAMOYTONIBHIK, PoMO, 0 bubmioTeka [IOK
KBAZIPAT). 1% TPHIHAKIT I CEOTICTRA https://m edsoo.m/8867208c
bubmoTexa [HOK
T [Ipansmms b https.//m edsoo /88672358
g PapHobOKaT I IPAMOYTONEHAA TPATISIHE 0 SllﬁJ]IIIO'Ie}ca.LIOKJ =
https://me.edsoo ny8867252¢
3 buGmiotexa IOK
P | RaBObURE A TE MOy AR D 0 https://m edsoo. /8RE 72858
Butmiotexa LIOK
10 [ Meton yroera e e g hitps://m.edsoo. r/88672b14
11 Bbubmiotera LHOK
HeTpaimian cie TRy 8 hitps:/m.edsoo.rw/S8672b14
12 i i Bubmiorexa [OK
KorTporeras pabota mo TeMe "UeTRpEXTOTEHIKT 1 hitps://m.edsoo.ru/88672c0a
13 ) Butmiorera LOK
Teopewma daneca 1 TeopeMa o IPONOPITHOHATEHEX 0TPEIRax 0 hitps:/m.edsoo.rw/8867337a
14 CpellHaA HISA TPEYTOIbHIKA 0 Ratimjaren LOK

https://m.edsoo. /8867 2e0c




KommecTro 1acos

Ne S3NeKTpoHHBIE HHppoBble
W Tema ypoxa Hata miyserns -
Beern e ———— LT ofipasoBaTeNbHbIE pecyprhl
15 ' ButmoTexa LIOK
CpellHsis MIHIS TPEyTOIbHIKA 0 hittps://m.edso0.m/886 72638
16 EuémioTexa [JOK
Tpanems, et cpelHAS THHIA 0 | https://m.edsoo.rw/88672358
17 |1 e 0 BubmioTexa [OK
panenis, eé cpelHad NI https://m.edsoo.ny'8R86 73064
12 EnémoTexa [OK
IponopimoransHEE OTPe3KH 0 hittps:/‘m.edsoo. /88673794
19 bButmioTexa LIOK
TIpOnOpUNOHATBHETE DTPE3KIL 0 https://m edsoo.nU886 73704
20  Buémiotexa LIOK
TlexTp Mace B TPEyTOIEHITKe 0 hittps: //m.edsoo.r/886738fc
21 » - BubmioTexa IIOK
Too0HEIe TPeYTOTEHIK 0 htips://m.edsoo.ru/88673a78
bubmioTexa [OK
22 | Tpu npisnaka NoFOGHS TPEYTOMLHIKOB 0 hm:h'm_edsgo /88673 bae
— s
23| Tpm npminaxa mofoGI TPEYTOMLHIKOR 0 hn.ps:#'fnl,cdstr;lo.m’ESGTStLﬂ
2 Bubmiorexa OK
2| Tpn npmimaxa nono6ms TpeyToM:HIKOB o lmps:e’.f'ln.edss(]-w}:).mf'ssﬁ?"il}ﬂe
IB]!&I‘IIIB'IEKB OK
25 | Tpn npmmaxa nofiodms TpeyTOMHHIKOB 0 hltps:ffm_edsgu.nﬂSSﬁ?‘iUOe
26 Tpimesenie noaoediu IpH PeleHIN IPAKIIYECKIX 33134 1] hitps:/fresh.edu.ru
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28 | Crojicrea nuomaiei reoMerpiteckx guryp 0 ﬁgﬁgﬁ;ﬁsssms&
.29 . butmiotexa LIOK
@OpPMYIBI 14 [DIOMIAIE TPeYTOIbHIKS, HapaLienorpaMma 0

| hittps://m edsoo /886 74860
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ENTH https://m.edsoo ny 88674190
i Bbubtmotexa LIOK
#1 | KowpoTsas paGora mo ewe "nomas" ; Imps::’r‘m.eds-:r;lo,rw’SSSTS?Qc
2 5 Bubmotera [IOK
42 Teopeya [ndaropa i1 e nprmeHeHme 0 hitps://m. dS(I;IJ,m’B 8675918
43 Teopeya [idaropa 11 e npuMeHeHHS 0 ﬁgﬁ?ﬁﬁfﬁss 675918
# Teopewa [Indaropa 11 ef nprmeHeHNe 0 Bubmsorera IOk,

https://m.edsoo.rw/88675abe
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Xopzaoit https://m.edsoo riv'8al415b2
53 | BrimcaHHbIe 1 HeHTPabHBIE VITbI, YIOI MEHTY KacaTe/ bHOM 1 . 0 BubmioTexa [OK
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54 |BuucaHHEE I HEHTPAIbHBIE YITILL, YT MeAIY KACAT/bHOL I [ 0 Butmotexa HOK
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5% | BimicaHHBIE 1 ONNCAHHBIE S€THIPEXYTOILHIKIL X IPHIHAKI 11 0 Bubmotexa [OK
CBOITCTRa https:/‘m.edsoo.nv8al4d 16d4
59 | BmcaHHbe H OINCAHHBIE YETHIPEXYTOIBHIKIL HX IPHIHAKIH 11 0 bubmiotera LIOK

https://medsoo.ru'8al4 16d4
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60 |TpImaererme CEOMICTE BIIICAHHEIX I OMIICAHHEIX TeTEIPEX- 1 0 hitps://resh.edura
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63 ) L 1 i) bubmiotexa [OK

IACaEe DRpyACCn https://m.edsoo.ru/8al410a8
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55 | IloBTopeHie OCHOBHBIX DOHSTILNL I METONOB Kypcos 7 H 8 1 0 Bubtmotexa LIOK

KIaccos, o0obIeH e 3HAHMIT https://m.edsoo.r/8al4 1dde
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57 = 1 1 Bubmiorexa [IOK

Hrorosas xoTponsas paota _ https://m.edso0.n/8al 42368
%2 | IloPropemie OCHOBHBIX DOHSTIL I METONOE Kypcos 71 8 1 0 Sliﬁ.lmom [OK

KaaccoB, obo0IeHNe 3HAHMTT https:‘m.edsoo.rv'8al420ac
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Tema ypoka

OnpeeneHne TPHTOROMSTPIMECKIX GyHKIMT yTIok oT 0° 1o [

KommaecTso gacos

KoHTpoThHRE pad oTh TIpaxTHeckHe patioTs

| Mara n3yqerns

DIeKIPOHHEIE NHGPOBEE
0bpATORATETEHEIE PECYPOET

. Endmrorera [JOK

180° 0 9 hitps://m.edsoo.nv/Sa 1424be

Z G opMyTIE TpHBEIEHIT ] i] hrtps://resh edu.m
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Teopema KocIHYCOB 0 e https://m.edsoo.m/8al4336¢

4 Eutmiorera ITOK
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5 Bbubmoresa [TOK
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10 Endmrorexa [JOK
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11 P 0 0 butmrorera [JOK
STICHIE TPEYTOMEHITROR https://m.edsoo ny'8a 14 2ac0

| —— . g % Bubmroreka IJOK
- : e hittps://im.edsoo.nw/8al42ac0

13 |Pemremue TpeyromEHIEOR 0 o [ e e
= ltps://medsoo ny'8al42ac0

I Bubmrorera IJOK

14 |TIpaxTigeckoe NPHMEHEHHE TEOPEM CHHYCOB 11 KOCHHYCOB 0 0

https://m.edsoo m8al42e3e
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YUYEBHO-METOJHYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O ITIPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI V11 VAEHHKA

e Teometpns, 7-9 knaccsl/ Atanacas JI.C., Byty3os B.®@., Kagomnes C.B. n apyrie, AKinoHepHoe obmectro «I131aremscTBo
«IIpocsenieHne»

METOTHYECKHE MATEPHAJIBI JJJI YUHTEJIA

e Teomerpus, 7-9 knaces/ Aranacss JI.C., Byry3os B.®@., Kagomnes C.b. u apyrue, AxiinonepHoe obmectBo «I131arenscTBo
«IIpocsemnieHne»

® METo/IMecKoe Imocobiie K mpeMeTHOIT JITHITH ydeOHIKOB 110 TeoMeTpHH 7-9 KIacchl

JI. C. AtanacsHa, B. @. Byryzoea, C. B., KagoMmrera 11 apyrize, AKIIIoHepHOe 00IIecTBO

«I13gatenscTBO «IIpocBelieHe

IMHPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI H PECYPCBI CETH HHTEPHET

Bbubmmoreka ITOK https://m.edsoo.ru
https://resh.edu.ru



MITHIICTEPCTBO ITPOCBEIIEHIIS POCCHIICKOIT ®EJIEPAITIIIT
MimHncTepeTBo 00pa30BaHI I HAYKH YIMYpPTCcKoIl PeciryOmimkm
Amvomnctpana MO "Topox Moskra"
MysmmumaisHoe GlomKeTHOe 00Ieo0pa3oBaTeIbHOS YUpPekKICHIIe
«CpemHag obmieobpa3zoBareIbHas IIKoIa Ne 5»
ropoxaa Moskrn YaMyprckoil PeciryOmmkmn

PACCMOTPEHO COITIACOBAHO YTBEPXJIEHO
Ha neparormdgeckom coBeTe 3amMecTHTEeNb AlpekTopa 1o YBP JupexTop

MBOY «COIII Ne 5»
IIporokon Nel T.H. HeBocTpyesa

OT «26» aBrycrta 2024 1.

O.J1. Bamrrosa
IIpuka3 Ne 85
oT «26» aprycta 2024 1.

PABOYASA ITPOT'PAMMA

_Y‘If‘ﬁHOl"O npeaMeTa ((BEpOﬂTHOCTL H CTATHCTHKAa»

JUis oOyuaronuxcs 7—9 Ki1accoB

1. Moxra 2024



INOACHHUTEIBHASA JAITNCKA

B coBpeMeHHOM ITI(POBOM MHpPE BEPOATHOCTH M CTATHCTIKA IPHOOPETA0T BCE DOJBINYIO 3HAYIMOCTB, KaK C TOIKI
3pPEHN IPaKTHYeCKIX IPIUIOKEHIT, TAK I HX POII B 00pa3oBaHIII, HeoOX0IIMOM KaXIOoMY YelI0BeKy. Bo3pacTaeT qmcio
npodyeccIii, IpH OBTaISHII KOTOPEIMI TpeOyeTcs Xopomras 0a3opas IIOATOTOBKA B 001aCTH BepOATHOCTH 1 CTATHCTHKIL, TaKas
TIOATOTOBKA BaXKHA IS IPOJOLKCHIIT 00pa30BaHIIA I 714 YCIIEIITHOII Ipo e CCHOHANBHOI KapbepsL

Kaknupril 9eoBeK MOCTOSHHO TIPHHIIMAeT PEIICHIS Ha 0CHOBE NMMEIOIINXCSA YV HeTO JaHHBIX. A I 000CHOBaHHOTO
TIPHHATHS PEIIeHNS B YCIOBIAX HeTOCTaTKa IUTH H30BITKA HH(OPMAITIII HeoOX0IIMO B TOM JHCIIE XOPOIIo ¢(hopMIIpoBaHHOE
BEPOATHOCTHOES II CTATHCTIMMECKOC MBIIITICHIIE.

TIMeHHO TI03TOMY OCTPO BCTala HeoOXoIMOCTE chopMIIPOBaTh y 06ydaronuixcd QyHKINIOHATBEHY0 TPaMOTHOCTE,
BKIIIOYAIONIVIO B ce0d B Ka4eCTBE HEOTHEMIEMOII COCTABRIMIONIE YMEHIIE BOCIIPHHIIMATE H KPHITIMECKII aHAIII3HPOBATh ITH-
(hopmaIno, IpeICTARICHHYIO B pa3IIMHEIX (hopMax, TOHIIMATh BEPOATHOCTHBII XapaKTep MHOTIX PEalbHEIX IIPOIECCOB I
3aBICIIMOCTEII, TIPOI3BOANTE MPOCTEIIIIe BepOSTHOCTHBIE PAaCcUETHL

3HAKOMCTBO B y9eOHOM Kypce ¢ OCHOBHBIMII IIPHHITIIIAMI cOopa, aHaNI3a I IPeICTaBICHIII TaHHBIX 13 Pa3/IIdHBIX
cthep X3HI 00IIECTBA 1 TOCYIapCTBa IpHOOIIaeT 00yJaronnXcsa K o0IIecTBeHHBIM HHTepecaM. I13ydeHne 0cCHOB KOMOIHATO-
PUKH pa3BHBaeT HABBIKI OpTaHM3AINN Iepebopa I To/ICYETa IIIciIa BapHaHTOB, B TOM HIIC]Ie B IPHUKIaIHBIX 3aJadaX. 3HAKOM-
CTBO C OCHOBaMII TEOPII Tpa(oB CO3JaéT MaTeMaTHIeCKINT (YHIaMEHT I ()OpMIpPOBAaHII KOMIIETCHINIII B 001acTH HHdop-
MATIHKII 1 I POBEIX TeXHoI0THII. IIpI H3ydeHIT CTATHCTHKII I BEPOATHOCTIH 00O0raniaro T MpeIcTaBIeHI 00yIaroNTIXcs O
COBpPEMEHHOIT KapTIHE MIIpa II METOJaX ero HCCIIeI0BaHIg, (hOPMIPYETCA IOHIMAHIE POJII CTATICTIKI KaK HCTOYHIKA COIII-
aJIGHO 3HAYIIMOIT MH(OPMAIII 1 3aKIaIBIBAIOTCI OCHOBEI BEPOSTHOCTHOTO MEIILICHIIA.

B COOTBETCTBHII C JaHHBIMII IIETIAMII B CTPYKTYpE TIPOTpaMMBI yIeOHOTO Kypca «BepoSaTHOCTE II CTATHCTHKA» OCHOB-
Horo o0I1ero 06pa3oBaHIIA BEIIEICHE CIeAVIONIe colep/KaTelbHO-MeToMIdecKile mHmI: «IIpefcTaBleHe JaHHBIX 1 OIICa-
TelIbHAA CTATIICTHKA», «BepoSTHOCTH», «DJIEMEHTH KOMOIHATOPIKIIY, « BBEICHIIE B TEOPIIO TpadoB».

Conepaxanne muamm «lIpecTarineHIIe JaHHBIX 11 OIIICATeIbHasA CTATICTHKAY CIYKIT OCHOBOII TS (hOPMIIPOBAHIIL
HABBIKOB paboTHI ¢ MH(OPMAIIeH: 0T YTeHIId I IIHTE PIIpeTaIi HH(OpMAaITHII, IpeICcTaBIICHHOII B TabmIax, Ha JIarpaMMax
u rpadnkax, 1o cbopa, IpeacTaBICHIIA 1 aHaIN3a JaHHBIX C IICIIONB30BAHIIEM CTATHCTIMYECKIIX XapaKTePIICTHK CPETHIX I
paccenpaHisd. PaboTag ¢ JaHHBIMI, 00yJarolTIecd yaaTcsa CUNTHIBATE 1 HHTEPIIPETHPOBATh TaHHEIE, BBIIBHTATh, APrYMEHTH-
POBAaTh 1 KPITHKOBATh MPOCTEIIIIIIe THIIOTE35!, Pa3MBIILIATE Hall (haKTOpaMIl, BEI3BIBAIOIIIMI II3MEHIIIBOCTh, I OIEHIBATh HX
BINIAHIIE Ha paccMaTpIBacMBbIe BEIHTIIHEI IT IIPOITSCCHI.

IIHTYHTHRHOE IIPeCTARICHIIE O CIyJallHOI M3MEHIIBOCTH, HCCIIeIOBaHIE 3aKOHOMEPHOCTEIT I TeHICHINII CTaHO-
BIITCA MOTHBHPYIONIEH OCHOBOII AUI II3YICHIIA TSOPII BepOSTHOCTEH. bombioe 3HaUeHIE MMEIOT IIPaKTIIeCKIIe 3a0a I, B
YACTHOCTH OIIBITHI € KIACCHIECKIIMH BEPOSTHOCTHBIMH MOJIEIISIMIL.

TloHATHE BepOATHOCTH BBOMIITCS KaK Mepa MPaBIoIIo o0 cydaliHoTo coObITHA. IIpH m3yderm yaeOHOro Kypea
oOydJaronmiecd 3HAKOMATCS € IPOCTEIIIIIIMI METOIaMI BBEIUIICTICHIIA BEPOSTHOCTEH B CIYVIAIHEIX KCIIEPIIMEHTAX ¢ PABHOBO3-
MOJKHBIMH 3JI€MEHTApHBIMI IICX0JaMII, BEPOSATHOCTHBIMH 3aKOHAMII, TI03BOJITIOIIIMII CTABHTE 1 peIaTh Oollee CIIOMKHBIE 3aia-
9. B y4e0HBII Kypc BXOIAT HadadbHbBIE IMPeACTaBISHIS 0 CIyJailHbIX BeIIIHAX 1 IIX YNCIOBBIX XapaKTeplCcTHKax.

B pamkax yueOHOTO Kypca OCYIIECTRIIETCS 3HAKOMCTBO 00YIaFONIIIXCA ¢ MHOKECTBAMII H OCHOBHBIMI OIIC PAITHMIT
HaJl MHOKECTBAMII, pacCMaTpIIBAIOTCS IIPHIMEPHI TIPIMEHSHIA I PEIISHIS 3a/1ad, a TakkKe HCIIONb30BaHIS B IPYTHX MaTeMa-
THYECKIX KypcaxX 1 YIeOHBIX MpeIMeTaXx.

B 7-9 xnaccax m3ygaercs yiaeOHEII Kypc «BepoATHOCTS I CTATIICTHKAY, B KOTOPBII BXOAAT pasieisl: «[IpeacTapie-
HIIE JaHHBIX U OMIICAaTeNbHAd CTATICTHKa», «BepOITHOCTEY, «DIeMeHTH KOMOIIHATOPUKID, «BBeIeHIIe B TeOpHIO TpadoBy.

Ha mydenne yaebHoro kypca «BeposSTHOCTB II CTaTHCTHKa» oTBoanTcd 102 gaca: B 7 kinacce — 34 gaca (1 gac B He-
memo), B 8 Kmacce — 34 gaca (1 gac B Heiemo), B 9 Kiacce — 34 daca (1 9ac B Hellelio).

COJEPKAHHE OBYUYEHHSA

7 KJIACC

TpeacTaBneHie JaHHBIX B BIIe TabIIMII, ANarpaMM, TpadKoB. 3amonHeHe TaOmImI, YTeHile 1 TOCTPOSHIIE J11a-
TpaMM (CTOIOMKOBBIX (CTONOIATHIX) H KPYTOBBIX ). UTeHIIe IpahHKOB pealbHEIX IIpolieccoB. I13BnedcHIe MH(OpMAITIII I3 Ia-
TpaMM 1 TabII, NCTIONb30BaHIe 1 HHTEPIIPE TN TaHHBIX.

OmicaTeTbHAs CTATHCTHKA: Cpe/THee apH(pMeTIUecKoe, MeINaHa, pa3Max, HallOoIbIIee I HallMeHBIITee 3HAUCHIIA
Habopa 9ICIOBBIX JaHHBIX. [IpIMepH! clIydaiiHoil H3MEHIIBOCTIL.

CTyqaitHBIi 3KCTIEpHMEHT (OTIBIT) I cIydaiiHoe cobBITie. BepoaTHOCTB 1 wacToTa. POJb MaloBEpOSTHBIX I TIPAKTII-
YeCKI JOCTOBEPHBIX COOBITHII B IpHpose 1 B obmiecTBe. MoHeTa I NTpajibHas KOCTh B TEOPHI BEPOATHOCTEIL.

I'pad, Bepumina, pebpo. Ctenens Bepuniasl. Uicno pébep 1 cymMMapHad cTeTleHb BepimiH. IIpeicTaBIeHIe O CBA3HO-
cti rpada. Hemn i mukier. Iyt B rpagax. O0xon rpada (3iiepos myTh). Ilpeacrarneniie o6 opHeHTIpOBaHHOM Ipade. Pe-
TIIEHIE 33/1a49 ¢ TIOMOTIBIO TpadoB.

8 KJIACC



IpeacTaBneHie JaHHBIX B BIIe TaOIIMII, AIarpaMM, TpaQKoE.

MHO:KeCTBO, 3TeMeHT MHOMKECTBA, TOAMHOKecTBO. OMepal Hajl MHOKECTBAMIL: 00BeIIHEH e, IepeceUueHIe, J10-
nonHeHie. CBOIICTBa OTepaIliii Hal MHOKECTBaMIL; IIepeMECTHTENBHOE, COUETAaTeNhHOE, PAcTIpeIeTINTEIFHOE, BKIFOUCHII.
Hcmonp30BaHie rpadiraeckoro mpecTapIeHIIs MHOKECTB /IS OIICAHI PealbHbIX IPOIECCOB T ABICHII, TP peleHI 3a-
Jad.

H3mepeHIte paccelBaHNs JaHHBIX. J{ICTIEpCHs U CTaHAapTHOE OTKIOHEHIIE YICIOBBIX HabopoB. JlnarpaMMa paccell-
BaHIIS.

DeMeHTapHBIe COOBITIA cITydailHoro ombITa. CiaydailHbeie coOBITIE. BepoaTHOCTH cOOBITHIL. OIBITH C PABHOBO3-
MOKHBIMI 3TeMeHTapHBIMI coObITIIAMIL. ClydaitHeii BEI60p. CBA3b MEXKIY MaJIOBEpPOSTHBIMII H TIPAKTHIECKII [I0CTOBE PHBIMIT
COOBITHSIMII B IIPHIpOE, 00IIIecTBe I HayKe.

Hepeso. CBoiicTBa JIepeBbEB: eAMHCTBEHHOCTE MYTH, CYIIECTBOBaHIIE BICAUEIT BEPIIIITHEL, CBA3b MEXKIY TIICTIOM Bep-
e 1 gicioM pébep. TIpaBiuto yMHOKeHIIS. PelteHiie 3a1ad ¢ TOMOIITBI0 TpadoB.

IIpoTiBoIIOIOKHEIE cOOBITIA. Jlmarpamma Dittepa. OObeIHEeHIIE 1 lepecedeHne coOnITinl. HecoBMecTHBIE cOOBI-
Tig. @opMyTia CIOKEHIII BepoaTHOCTell. YeoBHas BeposTHOCTE. [IpaBiuio ymHoxkeHa. Hesapicnmbte cobsiTis. IIpecTas-
JIeHIIE SKCTIepIIMeHTa B BIIjIe epeBa. PelteHie 3a/1a4 Ha HaXOKISHIIe BEPOATHOCTell ¢ IOMOIIBbIO [lepeBa CIyJailHoOTO SKCIIe-
pIIMeHTa, JarpaMm Jiinepa.

9 KJIIACC

IpencraBneHne JaHHBIX B BH/Ie TaOIHII, JHarpaMu, TpadKkoB, HHTepIIpeTalis JaHHBIX. UTeHIIe I mocTpoeH e Tab-
JIHII, IIaTpaMM, TPa(IKOB 10 pPealbHbIM JaHHBIM.

IlepecTanoBk 1 (hakropuan. CodeTanns I qucio coderanmil. TpeyromsHuk ITackans. PemreHie 3a1ad ¢ HCHIOTB30Ba-
HIleM KOMOMHATOPIKII.

TeomeTpideckas BepoaTHOCTh. CIIydailHbIil BEIOOP TOYKI 113 (PUTYPHI Ha IDIOCKOCTH, M3 OTPEe3Ka I U3 YT OKPYKHO-
CTIL

Hcoprranne. Yenex 1 Heygada. Ceplis NCIIBITAHIIN 10 TepBoro yemexa. Cepus ncnbrTanmii bepHynin. BepoaTHocTi
COORITIIII B CEPHI ICIIBITAHIIT bepHy L

CoygaiiHas BeTIMIIHA I pacTipe/ielieHIle BeposTHOCTell. MaTemaTiraeckoe oxianie i qucnepcns. [Ipimvepsr MaTe-
MAaTHIeCKOTO OKITAHIII KaK TeOPETHIecKOro cpeJHEro 3HaYeHIA BeMIYIHbL. MareMaTirdecKoe oKIJaHIle I JUCIIEpPCHS CIIy-
YaiTHOM BEINIIIHBI «IICJI0 YCIEX0B B CEPHII HCIBITAHINT BepHYILII».

IlonsiTie 0 3aKoHe OOMBIINX Hicell. I13MepeHIe BEpOsSTHOCTEN ¢ TIOMONIBIO 9acToT. Poib I 3HaUeHHe 3aK0HA OOMIBIIIX
YHceN B IPHpOJIe I 00IecTBe.

ILTAHHPYEMBIE PE3VJIbTATBI OCBOEHHS ITPOI' PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTD H CTA-
THCTHKA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHHA

JIHYHOCTHDBIE PE3YVIIBTATDI

JIMYHOCTHBIE Pe3yIbTATHI OCBOSHIIA IPOTrPaMMBI YIeOHOT0 Kypca «BeposSTHOCTD I CTATHCTIKAY XapaKTepH3yIOTCs:

1) narpHoTHYeCcKOe BOCIIHTAHHE:

TIPOSIBIICHIIEM IIHTEpeca K IMPOIUIOMY H HACTOSINEMY POCCHIICKOII MaTeMaTHKI, IIeHHOCTHBIM OTHONIEHIEM K JIOCTII-
JKEHHSIM POCCIIICKIIX MaTEMATIKOB H POCCHIICKOII MaTeMaTHIeCKOIT IITKOIIBI, K HCIIOIb30BAHIIO 3THX JOCTILKEHII B APYTHIX
HayKax 1 IPHKIaTHBIX cepax;

2) rpaxIaHCKOe H TYXOBHO-HPABCTBeHHOE BOCIHTAHHE!

TOTOBHOCTBIO K BHITIONHEHIIO 00s3aHHOCTETT TpaKJaHITHA I Peali3alllil ero Ipas, PeICTaBIeHIEM 0 MaTeMaTHIe-
CKIIX OCHOBAX (DYHKIINOHIIPOBAHIS Pa3ITIHBIX CTPYKTYP, ABIECHIIL, TIPOIEIYP IPakIaHCKOro o0IIecTBa (HanpImep, BRIOOPEHI,
DHPDCLI), TOTOBHOCTRIO K OGCY)K,HEHIIIO STHYECKITX TIpOGJ'IEM, CBSRAHHEBIX C TIPAKTHUESCKHM IIPITMEHEHTIEM ,E[OCT'H}KEHIH? HayKH,
OCO3HAHIEM BaKHOCTI MOPAJIbHO-3THIECKIIX IIPIHIINIOB B JeITENBHOCTI YIEHOTO;

3) TpydoBoe BOCIIHTAHHE:

YCTAHOBKOII Ha aKTHBHOE yJacTIHe B PEIIEHN IPAKTIMEeCKIX 3a/1a9 MaTeMaT4e CKOIl HallpaBIeHHOCTII, OCO3HAHIEM
BaKHOCTH MaTEMATITYeCKOTO 00pa30BaHIs Ha TPOTSKEHIIN BCEll JKII3HII IS YCIEIHOI NpoQeccHOHATBHOI eI TeTbHOCTH I
pa3BHTHEM HeOOXOIIMBIX YMEHII, 0CO3HAHHBIM BEIOOPOM H MOCTPOSHIIEM HHANBIIYaIbHOI TpaeKTopHil 00pa3oBaHIs 1
JKII3HEHHBIX IUTAHOB C YUETOM JIHIHBIX HHTEPECOB I O0IIECTBEHHBIX MIOTPEeOHOCTEIT;

4) 3cTeTHYeCKOe BOCIIHTAHHE:

CIIOCOOHOCTHIO K 3MOIHOHAIBHOMY I 3CTETHIECKOMY BOCIIPISTHIO MareMaTIYeCKIIX 00beKTOB, 3a/ad, pelIeHIT,
pacCyKISHIII, YMEHIIO BIJIETh MaTeMaTIIeCKIle 3aKOHOMEPHOCTI B HICKYCCTBE;

5) meHHOCTH HAYYHOI'0 HO3HAHHS:

OpIEHTAINIEN B JeITEIPHOCTH Ha COBPEMEHHYIO CHICTEMY HayUHBIX IIPEICTABIEHIIT 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTIS YelIOBeKa, IIPHPOABI U 00IIecTBa, TOHNIMAHHEM MAaTEMATIIeCKOI HayKH Kak c(ephl 1el0BedecKoil IeITebHOCTIL,
3TAIoB €& Pa3BUTILI 1 3HAYNMOCTH IS pa3BHTHS IIBILTH3AINII, OBJIA/IEHIEM S3bIKOM MaTEMaTHKII Il MATEMaTHIECKOIT KYIbTY-
PpoIll KaK cpeJICTBOM IIO3HAHIS MIHpa, OBIaISHIEM IIPOCTEHIIIIIMII HaBBIKAMH HCCIIEI0BATEIbCKOIT JIeATETFHOCTH;

6) pu3nyeckoe BocIUTAHHE, (POPMHPOBAHHE KY.JIbTYPBI 30POBbS H 3MOIHOHAIBHOIO0 0JIATONOIYIHA:



TOTOBHOCTBIO TIPHMEHATh MaTeMaTIIecKIe 3HAHIA B HHTEpecaX CBOETO 3T0POBBS, BEACHIS 3[0pOBOTO 00pa3a HKI3HII
(3mopoBoe mITaHe, cOaTaHCHPOBAHHBII PEIKIIM 3aHATI I OT/IBIXA, PETYIApHas (hI3HIecKad aKTHBHOCTE ), C(hOpMIpPOBaHHO-
CTBIO HaBHIKA peIeKcL, pHU3HaHIIEM CBOETO TpaBa Ha OIMIIOKY 1 TaKoTO JKe IIpaBa JAPYyroro YeloBeKa;

7) 9K0JI0THYECKOE BOCIIHTAHHE:

OpleHTaIeil Ha IpIMeHeHITe MaTeMaTHIeCKIIX 3HaHIT JIJI PeIle Il 3a/1a9 B 00IacTI COXPaHHOCTH OKpYKaroteit
Cpe[Ibl, TUTAHIIPOBAHIIA IOCTYIIKOB I OTIEHKII 1IX BO3MOKHBIX TIOCIEACTBIII 11T OKpYKaIoIeil cpe/Tbl, 0CO3HaHIEM TI00aIbHO-
TO XapakTepa 3KOJOTIYeCKIX MpobiIeM I My Teil IX peneHns;

8) aganTamHg K H3MeHSIONHMCS YCIOBHAM COMHAIBHON H IPHPOTHOH cpeabl:

TOTOBHOCTBIO K JIEIICTBISM B YCIIOBIX HEOTIPEASTEHHOCTH, OBHIIIEHITIO YPOBHS CBOEI KOMIIETEHTHOCTH Yepes
IIPAKTIMECKYIO OeATSIIBHOCTE, B TOM TIICTIE YMEHIIC YIIITECS ¥V IPYTILK mo,ueﬁ, npnoGpeTaTb B COBMECTHOII AeATCIIEHOCTII HO-
BbI€ 3HAHIIS, HABBIKII 1T KOMTIETEHITII 13 OIBITA APYTIIX;

HeoOXOAIMOCTEIO B (DOPMIIPOBAHIII HOBEIX 3HAHINL, B TOM 9IICIIE (DOPMYIIIPOBATh IICSH, TTIOHATIS, THIIOTE3EI 00 00B-
eKTaX 1 SBJICHILIX, B TOM JIICIIE paHee HEl3BECTHBIX, 0CO3HABATH Je(PIITNTH cOOCTBEHHBIX 3HAHIINT 1 KOMIIETEHTHOCTEI!, TIIa-
HIIPOBATh CBOE Pa3BIITIIE;

CTI0cOoOHOCTRIO 0CO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPIHIIMATE CTPECCOBYIO CHTYAINIIO KaK BBI30B, TpeOyrommIit
KOHTpMep, KOPPEKTHPOBATh IPIHIIMAEMbIE PETIEHII 1 JeficTBII, (hopMYIIpPOBATh I OIEHIBATE PICKI I MOCIEACTBIA, (Gop-
MIIPOBATh OTIBIT.

METAIIPEJIMETHBIE PE3YJIBTATHI

ITo3HABATEIbHbIC YHABEPCAIbHbBIE YUeOHbIE JeiicTBHSA

ba3zoBble JornuecKkHe JecTBHA:

] BBISBIATE I XapaKTepI30BaTh CYIIECTRCHHBIC IPH3HAKI MaTEeMAaTIUe CKIX 00BEeKTOB, TOHATIIII, OTHOIICHIIT

MeK/Ty TIOHATIISIMIL, (hOpMYIHpPOBATh OIpe/IeNeH s MOHATHII, YCTaHABINBATh CYIIeCTBEHHBII IIPH3HAK KIIACCH(IKAITHI, OCHO-
BaHIA A1 0000IIEHNS I CpaBHEHIS], KPUTEPHII IIPOBOAIMOTO AHAII3A;

. BOCIIPITHHMATB, (hOpPMYINPOBATh I IPe00pa30BhIBATE CYMKICHIS: YTBEpAUTEIbHEIE I OTPHIIATENbHBIE, €TI-
HITYHBIE, YaCTHbIE 1 OOIIIIe, YCIOBHBIE;

° BBISIBIATH MaTeMaTHIEeCKHe 3aKOHOMEPHOCTH, B3aHMOCBS3II 1 IIPOTHBOPEUHA B (haKTaxX, JaHHBIX, HaOmoIe-
HIBIX 1 YTBEP KJIEHIIX, NIpe/iilaraTh KPHTEPHH [UISl BRISIBISHIS 3aKOHOMEPHOCTEI H IIP OTHBOP 4 Hi;

® JIeNaTh BBIBOJIBI C HICIIONB30BaHIIEM 3aKOHOB JIOTHKH, IeYKTHBHBIX I HHAYKTHBHBIX YMO3aKJIIOdeHHI, YMO-
3aKJTFOYEHHII 110 aHAJIOTHI;

. pa3bupaTh JoKa3aTeIbCcTBA MATEMATIHMECKIX YTBEP KASHHI (TIPSMBIE I OT IPOTHBHOTO ), IPOBOJUTE CaMO-

CTOATETIBHO HECIOXKHEIE J0Ka3arelbcTBa MaTeMaTHIe CKIX (DaKTOB, BBICTPAHNBATh apTryMEHTAIII0, IIPHBOIITE IPIMEPHI I
KOHTPIIPIMEPEI, 000CHOBBIBATE COOCTBEHHBIE PaCCYKICHII,

® BBIOHPATE cmocob penreHns yaeOHOI 3a1a4i (CpaBHIIBATH HECKOIBKO BapHaHTOB pellleHId, BEIOHDATh
Hanbolee TOIXOISIINII ¢ YIETOM CaMOCTOATEIEHO BEIICICHHBIX KPHTEPHER).

BasoBbie HCCIETOBATEIbCKHE TelCTBHA:

) HCIIONB30BATh BOMPOCH KaK HCCIIeN0BaTENbCKIIT HHCTPYMEHT IIO3HAHIIA, (JOPMYITIIPOBATE BOIIPOCHL, (PIKCII-
PYIOILIIe IPOTHBOPEYHE, IPOOIEMY, CAMOCTOATEIFHO YCTAHABIIBATE IICKOMOE I JaHHOE, (JopMIpPOBATh TIIIOTE3Y, apTyMEHTH-
pOBAaTh CBOIO MO3MINIO, MHEHIIE;

L] TIPOBOTHUTE TI0 CAMOCTOSTEINBRHO COCTABIIEHHOMY TITIAHY HECJ’ID}KHBII“I IKCTIEPHMEHT, HEﬁOJTb'LHDe HCCIIeT0BaA-
HIIE TI0 YCTaHOBICHIIFO 0COOSHHOCTEIT MaTeMaTIMeCcKoro 00beKTa, 3aBHCHMOCTE 0OBEKTOB MEKIY C0o00il;

. CaMOCTOATENbHO (GOPMYIIIPOBATh 0OOOIIEHIS II BEIBOJBI II0 pe3yIbTaTaM IIPOBEIEHHOI0 HabIIOIeHIIs, IIC-
CIIEI0BaHIIA, OIEHIBATh JOCTOBEPHOCTD IIONYIeHHBIX Pe3yIIbTaTOB, BEIBOIOB II 000OIIEHIIII;

° TIPOTHO3HUPOBATH BO3MOKHOE Pa3BIITIIE IIPOLIECCA, @ TAKIKE BBIIBITATH IPEIIIONOKEHII O €T0 Pa3BITIII B HO-
BBIX YCIIOBIIAX.

Padota ¢ mHpopManneii:

. BBIIBIATH HEJOCTATOYHOCTH 1 I30BITOYHOCTD ITH( OPMAITII, JAHHBIX, He0OXOMIMBIX JIJIS PEeITeHIId 3a ]aq1t;

. BHIOIPATh, aHAI3IIPOBATh, CIICTEMATI3IPOBATH I MHTEPIPETHPOBAThH MHMOPMAITIIO pa3NIvHBIX BIIOB 11
(hopM TIpeICTaBICHIIS,

. BEIOHpaTh popMy Ipe/icTapIeHId MHGOPMAITII 1 IWLTFOCTPHPOBATh pellacMble 3aadll CXeMaMII, JHarpaM-
MaMH, HHOT TpadIKoil 1 X KOMOMHAIIIAMII;

° OTIEHIBATh HaIE)KHOCTh HH(OPMAITHII IO KPHTEPIAM, TIPEATOKSHHBIM YIITEIeM IUTH c(hOpMyIIIIp OBaHHBIM
CaMOCTOATEIHHO.

KoMMyHHKATHBHBIe YHABepCAJIbHBIE Yie0HbIe JelicTBHS:

° BOCIPHHHIMATH I (JOPMYIIIPOBAT CYXKJIEHHIS B COOTBETCTBHI C YCIOBISIMII 1 IIEJIAMIH OOINEHIIA, ICHO, TOY-
HO, TPAMOTHO BBIP@/KaTh CBOK) TOYKY 3PEHHS B YCTHBIX I IIHCHBMEHHBIX TEKCTAX, JIaBaTh MIOSCHEHIS 110 XOY PEIIeHIS 3a/Ja4I,
KOMMEHTHPOBATh ITOTYIeHHbII Pe3y/IbTaT;

® B X0JI¢ 00CY:KICHIIS 3a/1aBaTh BOIIPOCH II0 CYIIECTBY 0OCY:KIaeMoil TeMBI, IPOOIeMBI, pelraeMoil 3a1a41,
BBICKA3bIBATh IJIel, HAlleIEHHbIE Ha TIOHCK PETIEHIS, COIIOCTABIATh CBOHN CYMISHHS C CYRKISHIISIMH JPYTHX YIaCTHHKOB JIHa-
JI0Ta, 00HApYXKHBATh Pa3IIHYIe H CXO/ICTBO IIO3MITHIIL, B KOPPEKTHOII (hopMe (OopMyIIIpOBaTh Pa3sHOINACHS, CBON BO3DAMKEHII;



. TIPEJICTARIIATE PE3YIBTATHI PEIISHIIA 3a/1aqil, SKCTIepIMeHTa, 1ICCIeI0BaHIS, IPOEKTA, CAMOCTOSTEIFHO BEI-
bupars GopMaT BEICTYIUIEHIIS ¢ YIETOM 3a1ad IPE3eHTAIIII I 0coOEHHOCTe T aymITOPIIIL;

. TIOHIIMATH I ICTIONB30BAaTh IPEIMYIIeCTBa KOMAHIHOI I IH/INBIIYAJIBHOI pabOTHI TIPH PEIISHIN yaeOHbIX
MaTeMaTITgeCKIIX 3a/1a';

. TIPHHIMATH IIeTh COBMECTHOI JeaTebHOCTI, IUTAHNPOBATh OPTaHU3aINII0 COBMECTHOIT paboThI, pactpee-
JIATh BIJIBI paboT, IOTOBapHBAThCS, 00CY:KIaTh TIPOIIECC I Pe3yIbTaT paboThl, 0600MAaTh MHEHIIS HeCKOIBKIX JFOEIT;

° YUacTBOBAaTh B IPYIMIOBEIX (hopmax paboTe! (0Ocy:xmeHIs, 00MeH MHEHIIIMII, MO3TOBBIE INTYPMBI I IPYTIIE),
BHITIOTHATE CBOIO YacTh paboTHI 1 KOOP/IHIIPOBATH CBOM JeiiCTBIS ¢ PYTHMII WieHaMH KOMaH/IbI, OIICHIBATh KA4eCTBO CBOETO
BKJIa/1a B OO IPOIYKT MO KPUTEPHAM, ¢(PopMYIIpOBAHHEIM Yaac THIKAMII B3aIIMOIEIICTRIIS.

PeryJ ISTHBHBIe YHHBeDCAJIbHbIE YIeOHbIe TelicCTBHS

CaMoopraHH3aImAs:

. CaMOCTOATEIHHO COCTABIATH IUIAH, aJTOPHTM PENIEHHS 3aaqi (IUTH €T0 JacTh), BEIONpATh cioco0 perreHms
¢ YIETOM IMEIOIIIXCS PECYPCOB 1 COOCTBEHHBIX BO3MOKHOCTEI, apryMeHTHPOBATh I KOPPEKTHPOBATh BapHAHTHI PENIIEHIII ¢
Y9ETOM HOBOIT HH(pO pMAaITIIL.

Camo KOHTPOJIb, 3MOITHO HAJbHbIH HHTE/L1eKT:

L] BIageTh CIIocobaMIl CaMOIIPOBEPKIL, CAMOKOHTPOJIA IIpoIlecca I pE3yIIbTaTa PEINcHIIA MaTeMaTHI9geCcKoil 3a-
JaqI1;

. NpeIBHIETh TPYIHOCTI, KOTOPEIC MOT'YT BO3HIKHYTE IIPH PEIICHIII 3aTa41l, BHOCHTE KOPPEKTIIBEI B JICH-
TEJIHHOCTH Ha OCHOBE HOBBIX 0OCTOATENLCTB, HallIeHHBIX OIMNOOK, BRIABICHHBIX TPYJ]HOCTeﬁ',

* OIICHIIBaThk COOTBETCTBIIC PE3YIIbTaTa ISATEIIBHOCTII TIOCTaBICHHOII 1T I YCIIOBHAM, 00BACHATE MIPHYITHBL

JOCTIDKSHHA I HEQOCTIIKCHIIA IIEIH, HaX0OIITh 0]].[[{6]{}’.. JaBaTh OIICHKY anoGpeTé}any OIIBITY.

HNPEIMETHBIE PE3YIIbTATHI
K koHITy 00ydeHns B 7 kiaacce o0yJaronuiics IOTYINT CIIeyIoliie IpeIMETHBIE Pe3y/IbTaThl:

Ynrrars HH(GOpMAIIIIIO, IpeAcTaBICHHYIO B TaOMIIIax, Ha AllarpaMMax, TIPeICTaB/IATh JaHHBIE B BILIE TAOMIIII, CTPOITh
JHarpaMMEI (CTONONKOBEIE (cTONOIATHIC) I KPYTOBBIE) IT0 MACCIBAM 3HAUCHIIL.

OMmICHIBATh I HHTEPIIPETHPOBATH pealbHble TICIOBBIE JAHHBIE, IPeICTaBICHHBIE B Ta0MNIAX, HA JIIarpaMMax, Tpa-
(huKax.

Hcrons30BaTh JJIg OIMIICAHIIA JaHHBIX CTATHCTIMMECKIIE XapaKTepHCTHKI: CpelHee api(MeTHIecKoe, Me/IIIaHa,
HanOboIBIIee I HANMEHBIIEE 3HAYEHIIS, pa3Max.

IImMeTs Ipe/cTaBIeHHe O COydaiiHoil H3MEHYHBOCTI Ha IPHMepax IeH, ((H3IMIeCKIX BEINIIH, aHT POIIOMETPIYe CKIIX
[JAHHBIX, IIMETH IIPEICTABJICHIIE O CTATHCTINECKOH YCTONYIBOCTIL

K koHITy 00ydeHIs B 8 Kiaacce oOydJaroniiics IIOTYINT CIIEAyIOIe IPeIMETHBIE PE3YIbTaThl:

I13BneKaTh 1 peo0pa3OBEIBATh HH(OPMAINIIO, TIPEACTaBIEHHYIO B BI/Ie TaOIHIT, AHArpaMM, Tpa(pHKOB, IPE/ICTABISATh
JlaHHBIe B BIe TaOIHII, JHaTpaMM, TpagIKoB.

OmcHBaTh JaHHBIE ¢ IOMOIIBIO CTATHCTIIECKIX ITOKA3aTeNell: CPEHIX 3HAYEHITT I Mep pacceBaHd (pa3Max,
JHCTIepCHA H CTaHAAPTHOE OTKIIOHEHHE).

HaxomiTh 9acTOTH YHCIOBBIX 3HAYEHHII H 9aCTOTHI COOBITHII, B TOM HIICTIE II0 pe3y/IsTaraM H3MepeHHIl I HaOmoe-
HITIL.

HaxomiTh BepOsSTHOCTH CTyJailHBIX COOBITIHII B OMBITAX, 3Has BEPOATHOCTH 3JI€MeHTapHBIX COOBITIHII, B TOM JHCIE B
OIIBITaX C PABHOBO3MOMKHBIMI 3TEMEHTAPHBIMI COOBITIISIMIL.

Hcnonp30BaTh TpadgecKiie MOJETI: IEpPeBO CIYJaHOTO IKCIIEpHMEHTa, AarpaMMBbl Jilnepa, 9HcIoBas IpsaMas.

OmnepHpoBaTh TIOHATHSIMIL: MHOKECTBO, TIOJIMHOKECTBO, BBIIOIHATE OIEPAITITH HaJl MHOJKECTBAMII: 00beIHHEHIIE, TIe-
pecedeHIle, TOTIONHEHNe, TIepeTIICIsITh EMEHTH MHOXKECTB, IIPHMEHATE CBOIICTBA MHOMKECTB.

Icnonk30BaTh TpathHdecKoe IpeIcTaBIeHIE MHOKECTB H CBSA3EH MEXTy HIIMH 71 OTIICAHIIS TIPOIIECCOB H SBIISHIII,
B TOM 9ICIIE TIPH PEIeHHH 3a/1ad 03 JIPYTIX Y9eOHBIX PeMEeTOB H KYPCOB.

K xoHIY 06ydeHIsa B 9 Kaacce oOyIaIONTIIicd TIONYUINT ClIeIVIONIIE IPEIMETHEIE Pe3VIIbTaThL:

I13BneKaTh I Ipeo0pa3oBBIBATh ITH()OPMAIIIIO, IPEACTABIESHHYIO B Pa3/INYHbIX ICTOYHIIKAX B BIe TaOIII, mia-
rpaMmM, Tpa()IKOB, IIPeICTaBIATh JAHHBIE B BILIE TA0MIIII, JIIarpaMM, TpaIKoB.

Pelmrars 3a1a4il 0praHi30BaHHBIM IIepebopOM BapHAHTOB, a TAK/KE C IICIOIb30BaHIIEM KOMOIIHATOPHBIX IIPABILT I Me-
TOJIOB.

Hcrmons30BaTh OMmIcaTelbHbE XapaKTEPIICTHKIL IS MACCIBOB YIICIIOBBIX JaHHEIX, B TOM 9IICIE CPEIHIIE 3HAYSHIIA I
MEPBI pacCcCcHBaHIA.

HaxomuTs 9acTOTH! 3HAYEHINT I 9aCTOTHI COOBITIIA, B TOM HICIIE TI0b3YACh pe3yiIbTaTaMH IPOBEIE HHBIX II3MePEHIIT IT
HabIromeHHIL.



Haxomits BEPOATHOCTH cnyqaii}n;m COOBITHII B H3YUYCHHBIX OIIBITAaX, B TOM YIICJIC B OIBITAX C PABHOBO3MOMKHBIMII

3NIEMEHTAPHBIMI COOBITHSAMI, B CEPISIX HCIIBITAHMII JO IIEPBOTO YCIIeXa, B CepHAX HCHBITAHI bepHymm.
IImMeTs Ipe/icTaBlIeHHE O CIyYailHOI BEIMMIHE I O pacHpe/ielIeHHH BePOITHOCTEI.

Imets IpeIcTaBJICHIIC O 3aK0HE OOIBINIX THCET KAk O MIpOABICHHII 3aKOHOMEPHOCTH B cnyqai-'moﬁ H3MEHYIIBOCTH I

0 pOJII 3aKOHa OOJIBINIX UHCeT B IIpHpOoOS H 061[‘(86’1‘]33.
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KOMOLHATOPHBIX (Y HKIIIT XICKTPOHHDIX Tabmmm" https//m.edsoo.r/ 8635208
o Teomerpidecsas Beposraocts. Ciryaaiinsil B0op Tousn 13 QUrypsl 1 Bubmioresa [TOK
Ha [IOCKOCTIL, H3 OTpesks, H3 JYTH OKPYKHOCTH hitps:/‘meedsoo m/863f3884
10 TeoMeTpiriec Kad BepOATHOCTE. CITYIAlHEN] BEIOOD TOMEIL 113 QITYPED 1 Bubmiotera [[OK
HA IIDCKOCTIL 13 OTPe3EA, 13 IyTH OKPYAKHOC TII https:/'m.edsoo r/863£5a50
TeoneTpirieckas BepoATHOCTE. CTyIafiERN BEIGOP TOTKI 13 GITYPET Enémiotera LJOK
11 1 P ;
Ha INOCKOCTIL 13 OTPE3EA, I3 TYTH OKPYKHOCTID hitps://m.eds oo r/863£5bfe
12 T'eomeTprrieckas BepoaTEOCTE. CTyiafiEEN BEIOOP TOUKI 13 (HTYPET 1 buémiotexa [OK
HA IIOCKOCTIL 13 OTPe3IRA. H3 Iy OKPYAKHOCTH https//m.edsoo. /863510
13 Iemsrramie. Yenex i Heygada. Ceprst HCIBITAHMIL 10 ICPBOTO YCOEXa 1 Sattusorois LIOK
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16 Henerragng Beprynmi. BepoaTHocTH coORITIN B cepHI HCTIRTARMI 1 bubmiotexa [OK
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17 Hensragig bepryiui. BepoaTHOCTH cOGRITIN B CepIl HCIBITARNIT 1 Bubmiorera LOK
Beprymm https://m eds o0 /8636680
bubmiorera LHOK
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19 Cmydaiinasg BeIIEA I pacOpeieTeHie BepOsSTHOCTEI 1 Bubmiotexa LIOK
) https://meedsoo my/863f6b44
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a2 OImIcaTeIbHas CTATICTHES https://m edsoo. /' 863{293a
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31 ObobnIerns, CHCTEMATHIANNE HAHI. DIeMeHTE KoMOITHATOPHKIL 1 bubmiotexa [JOK
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YYEBHO-METOJHYECKOE OBECIHEYEHHE OBPAZOBATEJIBHOI'O ITPOINECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI VI YAEHHKA

* MaTeMaTHKa. BepoATHOCTE I CTATIHCTIIKA: 7-9-¢ KIacchl: 0a30BBII YPOBEHb: YVUeOHNK: B 2 9acTaX, 7-9 Kiaccel/ BEICOITKITIT
I1.P., SImenko I1.B.; mox pen. Smenko I1.B., AximorepHoe obmectBo «II3matemseTBo «IIpocBemeHIIe)

METOTHYECKHE MATEPHAJIBI JJI VUHTEJIA

» MaTteMaTnka. BepoATHOCTE I CTATHCTIKA: 7-9-¢ KIacchl: 0a30BHII YPOBEHb: YIeOHIK: B 2 JacTaX, 7-9 Kiacchl/ BeICOITKILT
I1.P., Smenko I1.B.; o pen. Smenko I1.B., AximorepHoe o0mecTBo «II3naremscTBo «IIpocBenieHtes

® MeTOMIdecKoe Mocoble K MpeaMeTHOI JITHIIN Y9eOHIKOB IO BEPOATHOCTH 1 CTaTHCTHKe 7-9 Kiacchl Bricomkoro I1.P.,
Smenxo I1.B.; moxg pex. Smerxo I1.B., AKIIoHepHOe 0OIIECTBO
«II3gatenscTBO «IIpocBenieHnE»

IMHPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI H PECYPCBI CETH HHTEPHET

Bubmmoreka [TOK https://m.edsoo.ru/863{8408
https://resh edum

SKnacc offers@yaklass.ru

V. py info@uchi.ru
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