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IInanupyemMble pe3yJbTaThl H3yYeHUS YUeOHOT0 NpeaMeTa
JIuunocmmnute pesynomamol:
1. Poccuiickas rpaxiaHckas WACHTUYHOCTh (IIATPUOTH3M, yBakeHMEe K OTedyecTBy, K IPOLUIOMY M HACTOAILIEMY MHOIOHAlIMOHAJIBHOTO Hapoja Poccun,
YYBCTBO OTBETCTBEHHOCTH M Jjoiira mepen PoauHoil, maeHTUUKaIMs ce0s B KadecTBe IpaxkaaHuHa Poccum, cyObeKTHBHAs 3HAYMMOCTH HCIIOJIH30BAHHUS
PYCCKOTO sI3bIKa U SI3bIKOB HapoA0oB Poccuu, 0CO3HAaHME W OIIyIIEHHE JTUYHOCTHOW CONPHYACTHOCTU CyIp0e poccuiickoro Hapoja). Oco3HaHue STHHYECKOU
MPUHAISKHOCTH, 3HAHWE WCTOPHH, S3bIKAa, KYJIBTYphl CBOETO HAapoJa, CBOETO Kpas, OCHOB KYJIbTYPHOTO Hacienus HaponoB Poccuu u denoBedecTBa
(MIEHTUYHOCTh YEJIOBEKA C POCCUICKOM MHOTOHALIMOHAIBHOM KYJIbTYpPOM, COMPUYACTHOCTh HCTOPUHU HAPOJIOB M rOCYAApCTB, HAXOMBIIMXCA HA TEPPUTOPUU
coBpeMeHHOI Poccun); nHTeprOpH3anys TYMaHUCTHYECKUX, IEMOKPATHYECKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOTO POCCHHCKOTO O0IIeCTBa.
Oco3HaHHOE, YBOXKUTEIHLHOE U JOOPOXKEIATEIbHOE OTHOIICHUE K UCTOPHH, KYIbTYpE, PEITUTHH, TPAJIUIIMSIM, S3bIKaM, IIEHHOCTSM HapoaoB Poccuu u Hapo0B
Mupa.
2. T'OTOBHOCTh M CHOCOOHOCTh OOYYarOMIMXCsS K CaMOPa3BUTHIO U CaMOOOPAa30BaHHWIO HA OCHOBE MOTHBAIMM K OOYYCHHIO M TIO3HAHWUIO; TOTOBHOCTH U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO JaJbHEHINCH MHIMBHIYyaIbHON TPacKTOPHH 0Opa3oBaHUs Ha 0a3e OPHEHTHUPOBKU B MUpE Mpodeccuil u
HpO(i)GCCI/IOHaJII)HI)IX HpeIIHO‘-ITeHI/If/'I, C y4€TOM YCTOI;'ILH/IBI)IX IMMO3HAaBATCJIbHBIX HHTCPECCOB.
3. Pa3BuToe MOpagbHOE CO3HAHME W KOMIIETCHTHOCTh B PEIICHHUH MOPAIBHBIX MPOOJIeM Ha OCHOBE JMYHOCTHOTO BbIOOpa, (hOpMUpPOBAHHE HPABCTBEHHBIX
YYBCTB M HPABCTBCHHOI'O MOBCACHUSA, OCO3HAHHOI'0O MW OTBCTCTBCHHOI'O OTHOLICHUSA K CO6CTB€HHI)IM IMMOCTYIIKaM (CHOCO6HOCTI) K HpPaBCTBCHHOMY
CaMOCOBEPILICHCTBOBAHHIO; BEPOTEPIIMMOCTb, YBAXKUTEIILHOE OTHOIICHUE K PEITMTHO3HBIM YyBCTBAaM, B3IJIS[IaM JIFOJICH MM UX OTCYTCTBHUIO; 3HAHUE OCHOBHBIX
HOPM MOpaJIM, HPAaBCTBCHHBIX, AYXOBHBIX HACAJIOB, XPAaHHMbBIX B KYJIBbTYPHBIX TpaJUIIMAX HaApOIdOB POCCI/II/I, FOTOBHOCTb Ha MX OCHOBC K CO3HATCIbHOMY
CaMOOTPaHUYCHUIO B MIOCTYIKAX, IIOBEJACHNUHU, PACTOYUTEIILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTD NIPECTABICHUN 00 OCHOBAaX CBETCKOW ATUKHU, KYJIbTYPHI
TPaJMLIMOHHBIX PEJUTUH, UX POJU B Pa3BUTHM KYJIbTYpbl U ucTOpuu Poccuu u yernoBedecTBa, B CTAHOBJIEHMM T'PAXKJIAHCKOTO OOIIECTBA U POCCUNMCKOMN
roCy/1apCTBEHHOCTH; MIOHUMAaHUE 3HAUEHUSI HPABCTBEHHOCTH, BEPHI U PEIUTUU B KU3HU YEJIOBEKa, ceMbU U 001ecTBa). CHopMUPOBAaHHOCTH OTBETCTBEHHOTO
OTHOIICHHA K YUCHUIO; YBAXKXUTCIIbHOTO OTHOIICHHUA K TPYAY, HATMYUEC OIIbITa Y4aCTHUA B COUUAJIBHO 3HAYUMOM TPY/JC. Oco3HaHue 3HAYEHUS CEMBU B JKA3HU
YeNoBeKa U 00I1ecTBa, IPUHATHE IIEHHOCTH CEMEMHOM KU3HH, YBAXKUTEIHHOE U 3a00TIMBOE OTHOIICHHE K YICHaM CBOCH CEMBbH.
4. CdhopMHPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OONICCTBCHHOW IPAKTHKH,
YUUTBIBAIOIIETO COIMAIbHOE, KYIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA.
5. Oco3HaHHOE, YBOXUTEILHOE U TOOpOXKEIaTeTbHOE OTHOIIEHHE K APYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIIBTYpE, SI3bIKY, BEpe, TPAKIAHCKON
no3uui. ['0TOBHOCTh U CIIOCOOHOCTH BECTH JUANIOT C APYTUMU JIIOJIbMU U JOCTUTaTh B HEM B3aUMOMOHUMAHUS (MASHTH(HUKAIUS ceOs KaK MOJTHOMPABHOTO
CcyOBeKTa 00IIeH!s, TOTOBHOCTh K KOHCTPYHPOBAaHUIO 00pa3a mapTHepa 1o TUAIOTy, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a JOMyCTUMBIX CITIOCOOOB IHMANOTa,
TOTOBHOCTh K KOHCTPYMPOBAHHUIO MPOIECCca AUATOTa KaKk KOHBEHIIMOHUPOBAHUSI HHTEPECOB, MPOLIETYP, TOTOBHOCTh M CIIOCOOHOCTH K BEJCHHUIO MIEPETOBOPOB).
6. OCBOEHHOCTb COLHMAJIbHBIX HOPM, IpaBWJI TMOBEAEHUS, pojedl u (opM couMaibHOW JKM3HM B TIpynmax M cooOllecTBax. YdacThe B UIKOJIBHOM
caMOyMpaBlIeHUH U OOIIECTBEHHOH KU3HU B TIPE/IeNiax BO3PACTHBIX KOMIIETEHIUI C YIETOM PETHOHAIBHBIX, ITHOKYIBTYPHBIX, COIIMATBHBIX U KO HOMHYECKHUX
0COOCHHOCTEH ((hOpMHUPOBAHHE TOTOBHOCTH K YYaCTHIO B IMPOIECCE YIMOPSIOYCHUS COIMATBHBIX CBSI3eH M OTHONICHHWH, B KOTOPBIC BKIFOUSHBI U KOTOpPHIC
(GOpMHUPYIOT caMH y4allluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TPaKIaHCKOE y4acTHE, TOTOBHOCTh Y4aCTBOBATh B KM3HEAEATEIHHOCTH MOAPOCTKOBOTO
00IIIeCTBEHHOTO 00BEIMHEHHUSI, TPOTYKTUBHO B3aMMOJICHCTBYIOIIETO C COMMAIBHONW CPEOM U COIMATIbHBIMA MHCTUTYTaMU; UICHTU(DHUKAIINS ce0sl B KAUeCTBE
CcyOBeKTa ColManbHBIX MpeoOpa3oBaHMil, OCBOCHHE KOMIIETEHTHOCTEH B c(hepe OpraHn3aTopCcKon AesTeIbHOCTH, HHTEPHUOPHU3AIUs IIEHHOCTEH CO3UIaTeIbHOTO
OTHOILIICHHUA K OKPY)KaIOHIefI HeﬁCTBHTeHBHOCTH, HeHHOCTeﬁ COMAJIbHOI'0 TBOPYECCTBA, HECHHOCTHU HpO)IYKTHBHOﬁ OopraHru3aln COBMECTHOU JCATCIIbHOCTH,
camMopeall3aliy B TPYMIe U OpraHU3alluy, IIEHHOCTH «IPyroro» Kak paBHOMPABHOTO MapTHepa, (OpMUPOBAHHE KOMIIETCHIIMN aHaIn3a, MPOSKTUPOBAHUS,
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OpraHu3alMK JEATEIbHOCTH, Pe(IeKCHH HM3MEHEHUH, CHOCOOOB B3aWMOBBITOJHOTO COTPYIHHYECTBA, CIIOCOOOB peain3alud COOCTBEHHOTO JIMJEPCKOTO

MOTEHITHANA).

7. CopMHUpOBaHHOCTH LIEHHOCTH 37I0POBOTO M Oe3o0macHOro obpasa >KW3HW; MHTEPHOPU3ALUS MPaBWI MHIUBHIYAIHHOTO M KOJUIEKTUBHOTO 0€301aCHOTO

MIOBEJCHMSI B UPE3BbIUANHBIX CUTYALMSIX, YTPOXKAIOIMX KHU3HH U 3J0POBBIO JIIOJIEH, TPABUII TOBEICHUS HAa TPAHCIIOPTE U Ha JIOporax.

8. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHUS Yepe3 OCBOCHUE XYAO0KECTBEHHOIO HacleAust HapoJaoB Poccum um Mupa, TBOPUECKOH AEATENBHOCTH 3CTETHYECKOTO

xapakTepa (CIOCOOHOCTh HNOHHMMAaTh XYIO’KECTBEHHbIE IPOM3BEIEHUS, OTPAXKAIOIIME pPa3Hble STHOKYJIbTYPHbBIE TpPaAULMU; CHOPMUPOBAHHOCTb OCHOB

XYZI0)KECTBEHHON KYJIbTYpbl OOYUYaOUIMXCS KaK YacTH MX OOIIeH JAyXOBHOM KyJbTYpbI, Kak 0COOOTo crocoba MO3HAHUS JKU3HU M CPEICTBA OpraHH3aIiu

OOIIEHUS; ICTETUYECKOE, SMOIMOHAIBHO-IEHHOCTHOE BHUJCHHUE OKPY)KAIOLIEr0 MHpA; CIOCOOHOCTh K 3MOLMOHAIbHO-IIEHHOCTHOMY OCBOCHHMIO MHUPA,

CaAMOBBIPDOKEHUIO M OPUEHTALUH B XYJAO0KECTBEHHOM M HPABCTBEHHOM IPOCTPAHCTBE KYJbTYpPbI; YBOKEHHE K HCTOPUM KYIbTyphl cBoero OTteuecTBa,

BBIPQ)KEHHOW B TOM YMCJI€ B IOHUMAHUHU KPACOTHI YEJIOBEKA; MOTPEOHOCTh B OOLIEHUHU C XYJ10’KECTBEHHBIMU ITPOU3BEACHUAMH, C(DOPMUPOBAHHOCTh AKTUBHOTO

OTHOIICHHS K TPAJIUIUAM XYI0’)KECTBEHHOM KYJIbTYphl KAK CMBICJIOBOM, 3CTETUYECKOHN U INYHOCTHO-3HAYUMON [IEHHOCTH).

9. CdopMHPOBAHHOCTb OCHOB 3KOJOTMYECKOM KYyJIbTYpbl, COOTBETCTBYIOILEH COBPEMEHHOMY YPOBHIO 3KOJOIMUECKOTO MBIIUICHHS, HaJU4ue OIbITa

HKOJIOTUYECKH OPHUEHTUPOBAHHOMN PeQIIEKCUBHO-OIICHOYHOM U TPAKTUIECKOH JeSITETbHOCTH B )KU3HEHHBIX CUTYalUsX (TOTOBHOCTH K MCCIIEIOBAHUIO TTPUPO/IHI,

K 3aHATHSIM CEJIbCKOXO3SIMCTBEHHBIM TPYAOM, K XYJ10’KECTBEHHO-3CTETUYECKOMY OTPA)KEHHUIO MPUPOb, K 3aHATHSIM TYPU3MOM, B TOM YHCIIE 3KOTYPU3MOM, K

OCYIIECTBICHHUIO ITPUPOIOOXPAHHON IESTEITHLHOCTH).

MeTanpeamMeTHble pe3yJbTaThl

MertamnpeaMeTHbIe pe3yabTaThl BKIIOYAOT OCBOCHHBIC O0YYArOIIMMUCS MEKIPEIMETHBIC MOHSATHS M YHUBEPCAIbHBIC Y4eOHBIE JCHCTBUS (PETYNISATUBHBIC,

[I03HABATENIbHbIE, ~ KOMMYHUKATUBHBIE).

Me:knpeaMeTHbIe NOHATHSA

VYcnoBueM (GOpMHUPOBAaHUS MEXIIPEIMETHBIX IMOHATUH, TaKUX, KaKk CHUCTeMa, (aKT, 3aKOHOMEPHOCTb, ()EHOMEH, aHAJIU3, CHUHTE3 SBISCTCA OBJIAJCHHE

00yJaroIMMHUCS] OCHOBaMH YNTATEIHCKOW KOMITIETEHIINH, IPHOOPETEHHE HABBIKOB Pa0OTHI ¢ MHPOPMAIIMEH, yuacTHe B IMPOCKTHOH JesATeNbHOCTH. B ocHOBHOMI

IIKOJIe Ha BceX MpeaMerax OyneT mpoaospkeHa paboTa Mo (OPMHPOBAHUIO M PAa3BUTHUIO OCHOB UYHUTATENbCKOM KommnereHIMH. OOyyaromuecs: OBJIAACIOT

YTEHHUEM KaK CPEJICTBOM OCYIIECTBICHHUS CBOMX JAJbHEWIINX IJIAHOB: MPOJODKEHUST 00pa30oBaHUs M caMO00Opa30BaHUsl, OCO3HAHHOTO IJIAHUPOBAHUS CBOETO

aKTyaJbHOTO U TEPCIEKTUBHOIO Kpyra 4TE€HHUsS, B TOM YHCIIE JIOCYTOBOIrO, MOATOTOBKM K TPYAOBOM M COLMAIBHOM NEATEIBHOCTH. Y BBITYCKHHMKOB OyjaeT

copMHupoBaHa MOTPEOHOCTh B CHCTEMATHYECKOM UYTEHHH KaK CPEJCTBE TO3HAHUS MHUpa M ce0s B 3TOM MHUpE, FApMOHH3AIUH OTHOIICHHWH YelIOBEeKa U

o0111ecTBa, CO3/1aHUM 00pa3a «IoTPeOHOro OyAYIIEro».

[Tpu u3y4eHnn ydeOHBIX MPEeIMETOB 00YyJaIOIecs YCOBEPIIEHCTBYIOT MMPHOOPETEHHBIE HAa TIEPBOM YPOBHE HABBIKH pabOTH ¢ HH(OpMAIHEH W TIOMOTHSIT HX.

Onu cMoryT paboTaTh ¢ TEKCTaMH, IPE0OPa30BBIBATh U HHTEPIPETUPOBATH COAEPIKALIYIOCS B HUX MH(OPMAIUIO, B TOM YHCIIE:

* CHCTEMaTH3UpPOBaTh, COMOCTABIISATh, AHAJIM3UPOBATH, 0000IIATh W HMHTEPIPETHPOBATH WH(GOPMAIMIO, COAEPKAIIYIOCS B TOTOBBIX HH(DOPMAITMOHHBIX

00BEKTaX;

* BEJICIIATH TJIABHYI0O W HM30BITOUHYIO MH(OPMAIMIO, BBHITIOIHITH CMBICIOBOE CBEPTHIBAHHME BBIIEICHHBIX (DAKTOB, MBICICH; MPEICTABIATh MHPOPMAIUIO B

C)KaTOM CJIOBECHOH (opme (B BUE MJIaHA WIM TE€3UCOB) U B HAIISIHO-CUMBOJIMYECKO popme (B Buae TabuIl, rpadMuecKuX CXeM M JuarpaMm, KapT MOHATHHA

— KOHIIETITYaJIbHBIX JHArpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJIHATH TaOJIMIIbI, CXEMBI, AUArPAMMBbI, TEKCTHI.

B xonme wu3yueHuss BceX Yy4YeOHBIX IMPEIMETOB OO0ydaromuecs MPHOOPETYT OMNBIT MPOEKTHON JeATENbHOCTH Kak 0co00i ¢opMbl yueOHON paloThl,

CIOCOOCTBYIOIIEH BOCIMTAHUIO CAMOCTOSITEIbHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO MOTHUBAMM M 3((HEKTUBHOCTH y4eOHOU
3

FeomeTpua 8 Knacc



JESATeNbHOCTH; B XOJI€ pealn3allii MCXOIHOTO 3aMblciia Ha MPAKTHUYECKOM YPOBHE OBIIAJICIOT YMEHUEM BHIOMpPATh aJeKBaTHbBIC CTOSAIICH 3a/1ade CpeicCTBa,
IIPUHUMATh PELIEHHs, B TOM 4YMCIE U B CUTyalUsX HeolpeaesleHHOCTH. OHM IojydaT BO3MOXHOCTh Pa3BUTh CIOCOOHOCTh K pa3pabOTKe HECKOJIbKUX
BapHaHTOB PELICHUH, K TIOMCKY HECTaHAAPTHBIX PELICHUH, TOMCKY M OCYIIECTBICHUIO HanboJiee MPUEeMIIEMOT0 PeIICHusI.

IlepedeHb KIIIOYEBBIX MEXKIPEAMETHBIX MOHATUIN ONpeeNIeTCsl B X0A€ pa3padoTKU OCHOBHOM 00pa30oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 001ero oopa3oBaHus
00pa3oBaTeNbHON OpPraHM3alMU B 3aBHCHMOCTH OT MAaTEpUATbHO-TEXHHMYECKOTO OCHAILICHHS, KaJpOBOTO MOTEHIMANA, WUCIOIb3yEeMBIX METOAOB pabOThl U
00pa3oBaTeNbHbIX TEXHOJIOTUH.

B cooterctBuu @I'OC OOO BBIAETSIOTCS TPH IPYIIBI YHUBEPCATBHBIX YU€OHBIX ACUCTBUIL: peryIaTHBHBIC, T03HABATEIbHBIC, KOMMYHHKATHBHEIE.
PeryasituBubie YY |

YMeHHe caMOCTOSATEIBHO OMpPENeNATh e OOyueHHs], CTaBUTh M (OPMYyJIUpPOBAaTH HOBBIE 33/laud B y4eOe M TO3HABATEIBLHOW NEATEIBHOCTH, Pa3BUBAThH
MOTHUBBI U UHTEPECHI CBOEH MT03HABATENBHOM AesTeabHOCTH. OOyUdaronuics CMOXKET:

aHAJM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATH Oyaylre 00pa3oBaTebHbIC PE3YIbTATHI;

UACHTU(PUIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OIIPEEIIATh IIaBHYIO Po0IeMy;

BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBI, (POPMYITHPOBATH TUIIOTE3bI, TPEIBOCXHUIATh KOHEUHBIN PE3yJIbTAT;

CTaBUTb 1IEJIb IEATEILHOCTH Ha OCHOBE OIPE/IEIIEHHOM POOIEMBI U CYLIECTBYIOIINX BO3MOKHOCTEH;

(bopmynHupoBaTh y4eOHBIC 3374 KaK IIard JOCTHKEHUS TOCTABJICHHOM LENN AEATEIbHOCTH;

00OCHOBBIBATh 11€JIEBbIE OPUEHTHPHI U IPHOPUTETHI CCHUIKAMU HA IEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAs JJOIMUYECKYIO IOCIIEI0BATEIbHOCTD LI1aroB.

YMeHne caMoCTOSITENbHO IJIAHUPOBATH IYyTH JTOCTHMIKCHUS IIEJIei, B TOM YHCJIE allbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh HambOosee 3(h(eKTHBHBIE CIIOCOOBI
peleHus yueOHbIX U M03HaBaTeIbHbIX 33a4. OOyyaromuiicss CMOXeET:

OTIpeNIeNIATh HEOOXOIUMBIE JISHCTBHE(s]) B COOTBETCTBUU C y4eOHO M TIO3HABATENILHON 3a7aueil ¥ COCTABIISATH aJITOPUTM HX BBITIOJTHEHUS;

000CHOBBIBATh U OCYILLECTBIIATH BBIOOP Hanbosee 3h(heKTUBHBIX CIIOCOOOB pelIeHusl ydeOHbIX U I03HABATENIbHBIX 3a/1a4;

OTIPEIeNIATE/HaXO/IUTh, B TOM YHCJIE U3 MIPEUIOKEHHBIX BAPHAHTOB, YCIOBUS ISl BBITOJHEHNS y4eOHOM 1 TTO3HABATEIILHON 3a/1a4H;

BBICTPAaMBaTh >KU3HEHHBIE TUIAaHBI Ha KPaTKOCPOUHOE Oyayluee (3asBIIATH IeJIeBble OPUEHTUPBI, CTAaBUTh aJ€KBAaTHbIE MM 3aJjaud M IpejyiaraTh JIeHCTBUS,
yKa3bIBast U 000CHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEILHOCTD IIAaT0B);

BBIOMPATH U3 MPEATIOKEHHBIX BAPUAHTOB  CAMOCTOSATENIBHO UCKATh CPEICTBA/PECYPCHI IS peILIeHHs 3a/1a4l/JOCTIKEHHUS 11eITH;

COCTABIISATH TUIAH PEIICHHSI TPOOIEMBI (BBITIOTHEHHUS TIPOEKTA, TIPOBEICHHS UCCIICIOBAHHS);

OIpeIeNIATh MOTEHIIMAIbHbIE 3aTPYAHEHUS NP pEellIeHUH y4eOHOM U 03HaBaTeNbHON 3a7jauil U HAXOJIUTh CPEJICTBA JUIsSl UX YCTPaHEHUS;

OIMCBIBATH CBOM OMBIT, 0OOPMIISIS €T0 JUIS NIepeadn APYTHM JIFOISIM B BUJI€ TEXHOJIOTHH PEIICHHUS PAKTUIECKHUX 3a/1a4 OTIPEICTICHHOTO KIIacca;

IUTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

YMeHrne COOTHOCHTH CBOM JCHUCTBUS C IUIAHUPYEMBIMU Pe3yJbTaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOCH NIEATENFHOCTH B MPOIIECCE JOCTHKEHHS pe3yibTara,
OIIpeNIeNIATh CIOCOObI JACWCTBUI B pamMKax NPEAJIOKEHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTHPOBATH CBOU JIEHCTBHS B COOTBETCTBUU C HM3MEHSIOLIECHCS
cutyanueil. OOyJaromuics CMOXeT:

OIPEJIeNIATh COBMECTHO C MEAAaroroM M CBEPCTHUKAMH KPUTEPUH TUNIAHUPYEMBIX PE3yJIbTaTOB M KPUTEPUH OLIEHKH CBOEH yueOHO NesITeIbHOCTH;
CHCTEMAaTH3HPOBATH (B TOM YHCJIe BEIOMPATH MPUOPUTETHBIC) KPUTEPUH TIAHUPYEMBIX PE3yIbTaTOB M OIIEHKU CBOCH JIEATEIILHOCTH;

OoTOMpaTh WHCTPYMEHTHI AJISl OLEHMBAHUS CBOEH JEATENIbHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb CBOEH NIEATENbHOCTH B paMKax MpPEeASIOKEHHBIX YCIOBUH H
TpeOoBaHUi;

OLIEHUBATh CBOIO JIEATENbHOCTh, ApPT'yMEHTHPYS IPUYHHBI TOCTUKEHUS MIIM OTCYTCTBHS IUIAHUPYEMOT'0 pe3ybTara;
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HaXO/UTh I0CTaTOYHBIE CPEJICTBA IS BBIMOJIHEHUS YIeOHbBIX ACHCTBUI B H3MEHSIOUICHCS CUTYAIIMH /WK TIPU OTCYTCTBHUHU TUIAHUPYEMOTO pE3ybTaTa;
paboTas 1Mo cBoeMy IUIaHY, BHOCHUTh KOPPEKTHUBBI B TEKYIIYIO J€ATEIbHOCTh Ha OCHOBE aHajIM3a M3MEHEHHM CUTYyalluu ISl MOJyYEHHUs 3aIUIaHd POBAHHBIX
XapaKTepUCTHK NMPOJYKTa/pe3ynbTaTa;

YCTaHABIIMBATh CBSI3b MEX]y MOJYYEHHBIMH XapaKTePUCTHKAMHU MPOIYKTa U XapaKTEPUCTUKAMU Ipoliecca JIEATEIbHOCTH U IO 3aBEPIICHUU J1EeATEIbHOCTH
npeJyiarath N3MEHEHNE XapaKTePUCTUK Mpoliecca JUIs MOMyYeHHS yAyUYIIeHHBIX XapaKTePUCTHK MPOIYKTa;

CBEpSITh CBOM JICUCTBHUSA C IEJIbIO U, TPU HEOOXOIUMOCTH, UCIIPABIISATH OIIMOKU CAMOCTOSITENBLHO.

YMeHue oLeHNBaTh IPaBUIBHOCTD BHIMOJIHEHUS Y4eOHOH 3a/1a4H, COOCTBEHHBIE BO3MOXHOCTH €€ pemeHus. O0yJaronuiicss CMOXKeT:

OTIpEeEIATh KPUTEPUU NPABUILHOCTU (KOPPEKTHOCTH) BBITIOJIHEHUS y4eOHOM 3a1auu;

aHAJM3UPOBATh U OOOCHOBHIBATh MIPUMEHEHHE COOTBETCTBYIOIETO HHCTPYMEHTAPHS ISl BBIIIOJIHEHHS yUeOHOH 3a1auu;

cBOOO/HO MOJIb30BaThCS BHIPAOOTAHHBIMU KPUTEPUSIMU OLEHKA UM CAMOOLICHKH, MCXOJS M3 LIETU U UMEIOLIUXCS CPENCTB, paziuyasl pe3yslbTaT U CHOCOObI
JICHCTBHIA;

OLICHUBATh MPOJYKT CBOEH JEATEIHLHOCTH 10 3aJaHHBIM U/WJIH CAMOCTOATEIBHO OMPE/IEIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEIBIO JESATENbHOCTH;
00OCHOBBIBATh JOCTH)KUMOCTB II€IT BHIOPAHHBIM CITOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHX PECYPCOB M JJOCTYITHBIX BHEITHHX PECYPCOB;

(buKCUpOBaTh U AHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Brnanenune ocHOBaMH CaMOKOHTPOJISL, CAMOOLIEHKH, IPUHSTHS PEIICHUH U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOPA B YUeOHOI 1 mo3HaBaTenbHOM. OOyuaronmiics
CMOXET:

HaOJI0AaTh M aHAIM3UPOBATH COOCTBEHHYIO yUeOHYIO U TIO3HABATEIILHYIO IESATEIBLHOCTD U ACATEIBHOCTD IPYTUX 00YHYAIOMIMXCS B MPOLIECCE B3aUMOIIPOBEPKH;
COOTHOCHUTH PeajibHbIC U IMIAHUPYEMBIE PE3yIbTaThl MHANBUAYAIBHON 00pa30BaTeIbHON ACSITENFHOCTU U I€TaTh BHIBOBL;

MPUHUMATh PEIICHHE B y4eOHOW CUTYallu U HECTH 32 HErO OTBETCTBEHHOCTH;

CaMOCTOSITENTLHO OMPEIENSITh MPUYUHBI CBOETO yCIeXa WM HeyclieXa U HaXOJUTh CIIOCOOBI BBIXOA U3 CUTYAllMH HEYCIIeXa;

PETPOCHIEKTUBHO ONPEAEIATh, KaKHe IEHCTBHS 10 PEUICHUI0 YIeOHOH 3aaui WK MapaMeTphl 3TUX JCHCTBHUIA MPUBEIN K IMTOJYYEHHIO UMEIOIIETroCs MPOIyKTa
y4eOHOU AesITeNbHOCTH;

JEMOHCTPHPOBATh TPHEMBI PETYISIUN TCHUXO(PHU3HOIOTUYECKIX/ AMOIUOHANBHBIX COCTOSIHUH Uit JOCTIoKeHHs 3(dekra ycrmokoeHus (yCTpaHEHHs
SMOILIMOHANBHON  HANpsHKEHHOCTH), dJ(dekTa BOCCTaHOBJICHHsS (OCnalieHus MpOosiBICHHN yToMieHHs), dddexra axTuBU3aUUK  (TOBBIIICHUS
MCUXO0(U3HOTOTUYECKON PEAKTUBHOCTH ).

Ilo3naBaTenbHblie YY /1

YMeHue onpeaensaTe NOHITHS, CO3/1aBaTh 00001IeHNs], yCTaHABIMBATh aHAJIOTUH, KJIacCU(UIUPOBATh, CAMOCTOSITENIbHO BEIOMPAaTh OCHOBAHUS U KPUTEPUH IS
KJ1accu(UKaluy, yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE pacCy)KJIeHHe, YMO3aKkiIoueHHe (MHIYKTHBHOE, AEIYKTUBHOE, I10
aHAJIOTUH) U Jie1aTh BbIBO/BI. OOyUaroluics CMOXKET:

no0MpaTh CJI0Ba, COMOAYMHEHHBIE KIIIOUEBOMY CIIOBY, OIPEIEISIONINE €ro MPU3HAKU U CBOMCTBA;

BBICTPANUBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJIOBA U COMOTYMHEHHBIX EMY CIIOB;

BBIJICJIATH OOIIMI MPU3HAK JABYX WJIM HECKOJBKUX MPEIMETOB UJIH SIBJICHUNA U OOBACHATH UX CXOJICTBO;

OOBETUHSATH MTPEIMETHI U SIBJICHUS B TPYIIIIHI T10 OMIPEeIICHHBIM PU3HAKaM, CPaBHUBATh, KJIAaCCH(PUIIMPOBATh U 00001IaTh (PAKTHI U SIBICHHUS;

BBIJICJIATH SIBJICHUE U3 OOLIETo psijia APYTUX sSBICHUM;

OTIPENIENIATh 0OCTOSITEIHCTBA, KOTOPHIE IMPEIIICCTBOBAIN BO3HUKHOBEHHIO CBSI3W MEXKIY SIBJICHHUSMH, U3 ITUX OOCTOSTENLCTB BBIIEISTH OIpPEIEIISIONINE,
CHOCOOHBIE OBITh MPUYMHOMN JTAHHOTO SIBJICHUS, BBISBIISITh IPUYHUHBI M CJIEICTBUS SBIICHUM;
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CTPOUTH PACCYKJEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM M OT YaCTHBIX SIBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

CTPOMUTH pacCyX€HHE Ha OCHOBE CPAaBHEHUS IPEIMETOB U SBJICHUH, BBIJEIAS [IPH 3TOM 00ILIKE IPU3HAKY;

U3JaraTh MOJy4YeHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIIacMOi 3a/1a4H;

CaMOCTOSITENILHO YKa3bIBaTh HAa HH(POPMAIINIO, HYKIAIOLIYIOCS B IPOBEPKE, MPEAJIaratb U NIPUMEHATh CIOCO0 MPOBEPKH JOCTOBEPHOCTH MH(OPMAIIHH;
BepOaIN30BaTh AIMOLMOHAILHOE BIIEUATIIEHUE, OKa3aHHOE HA HETO UCTOYHUKOM;

OOBSICHATH SIBJICHMUSI, IIPOLIECCHI, CBSA3M U OTHOIICHMS, BBISIBISIEMbIC B XOJI€ MO3HABATENIbHON U HUCCIIEI0BATENIbCKON AESITEIbHOCTU (IPUBOJUTH OOBSICHEHHUE C
U3MEHEHUEM (OPMBI PEACTABICHUS; OOBSICHSTH, IETATU3UPYS WM 000011as1; OOBSACHATH C 3aIaHHON TOYKH 3PCHUS);

BBISIBJISITH M Ha3bIBATh MIPUUMHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOXHbBIE / Hanbosiee BepOsTHBIEC IPUUKHBI, BO3MOXHbBIE TOCIEACTBUS 331aHHOM MPUYHHBI,
CaMOCTOSITEJILHO OCYILECTBIISISI IPUYMHHO-CIICICTBEHHBIN aHAIIN3;

JieNiaTh BBIBOJI HAa OCHOBE KPUTHUYECKOTO aHallM3a pa3HbIX TOYEK 3pEHUs, MOATBEPXKAATh BBIBOJ COOCTBEHHOH apryMeHTalMeill WM CcamMOCTOSITeNBHO
MOJTyYeHHBIMH JaHHBIMH.

YMeHue co3aBarh, IPUMEHATh U PEe0OpPa30BLIBATh 3HAKW U CUMBOJIBI, MOJIETM M CXEMBI JUIsl pElIeHUs Y4eOHBIX M MO3HaBaTeIbHBIX 3amad. OOydaromuiics
CMOXET:

0003HaYaTh CUMBOJIOM M 3HAKOM IMPEAMET U/UIIH SIBIICHUE;

OTIPEIENIATH JIOTUYECKHUE CBSI3U MEXIY IPEeIMETaMH W/WIIN SBICHUSMH, 0003HAYaTh TaHHBIE JIOTHIECKUE CBSI3U C IOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBIIN WU pealbHBIN 00pa3 MpeaMeTa u/uiH SIBICHUS;

CTPOUTH MOJICIIE/CXEMY Ha OCHOBE YCJIOBUM 33JIa4¥ W/HUITU CIioco0a ee pelicHus;

CO3/1aBaTh BepOalibHbIC, BEIIECTBEHHBbIE U WH(OPMAIIMOHHBIE MOJENU C BBIICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IS OINpeaeseHHs crocoda
pellIeHus 3aJaul B COOTBETCTBUU C CUTYyallUEH;

peoOpa3OBBIBATH MOJIENH C IEJIbIO BBISBICHUS OOIIMX 3aKOHOB, ONPEICIISIONINX JaHHYIO MPEIMETHYIO 00J1acTh;

MEPEBOAUTH CIIOKHYIO TI0 COCTaBY (MHOTOACNEKTHYIO) HH(popMaInio u3 rpaduueckoro win (popMaIn3oBaHHOTO (CHMBOJILHOTO) MPEJICTABIECHUS B TEKCTOBOE, U
Ha000pOT;

CTPOUTb CXEMY, QJITOPUTM JCHCTBUS, UCHPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIM paHEe aJIrOPUTM Ha OCHOBE MMEIONIETOCs 3HaHUSA 00 OO0BEKTe, K
KOTOPOMY IIPUMEHSETCS AJITOPUTM;

CTPOMTb JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHAJM3UPOBATh/peIIEKCUPOBaTh ONBIT Pa3pabOTKM U peaau3alMd Y4eOHOro MPOEKTa, HCCIEeNO0BaHMs (TEOPETHMUYECKOro, SMIMPUYECKOT0) Ha OCHOBE
MIPeITIOKEHHON MTPOOIEMHOM CUTYallMH, TOCTABJIEHHOM LI€TN U/UIK 3aJJaHHbIX KPUTEPHUEB OLIEHKU POAYKTa/pe3ybTaTa.

CwmpicnioBoe uteHne. O0yJaromuiicss CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMyto HH(GOpMaILnIo (B COOTBETCTBUH C LIEISIMHU CBOEH JESITEIbHOCTH);

OPHEHTUPOBATHCS B COJCPHKAHUU TEKCTA, TOHUMATH IIETIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

YCTaHABIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, ABIEHUH, IPOLIECCOB;

PE3IOMHUPOBATh INIABHYIO U0 TEKCTA;

peoOpa3oBbIBATh TEKCT, «IIEPEBOAS» €ro B APYTYI0 MOJAIbHOCTh, HHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBIN M HEXYJO0KECTBEHHBIH — yueOHBINH, HAydHO-
NOMYJISIPHBIHA, MH(pOpMaMOHHBIH, TeKCT non-fiction);

KPUTHYECKH OLIEHUBATh COjiepaHue U hopMmy TeKCTa.
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@opMUpPOBAaHUE U PaA3BUTUE SKOJOTUYECKOTO MBILIUICHUS, YMEHUE MPUMEHATh €ro B IO3HABaTEIbHOM, KOMMYHHKATUBHOM, COLMAIbHON MpaKTUKE U
npodeccuoHabHON opueHTaH. OOYJaroIIUiiCs CMOXKET:

OIIpEEIIATh CBOE OTHOUIEHHUE K PUPOIHOMN CPELE;

aHAJIM3UPOBATH BIMSHUE IKOJIOTUYECKUX (PAKTOPOB HA Cpelly OOMTAHUS KUBBIX OPraHU3MOB;

MPOBOJUTD PUYUHHBIN U BEPOSITHOCTHBIN aHAJIN3 YKOJOTHUYECKUX CUTYaALIH;

MIPOTrHO3UPOBATh U3MEHEHHS CUTYallUH NIPU CMEHE JAecTBHs OAHOrO (hakTopa Ha AelcTBHUE APYroro Gpakropa;

pacnpoCTpaHATh IKOJIOTUUECKUE 3HAHUS U YUaCTBOBATh B IPAKTHUUECKUX JI€ax M0 3allUTE OKPYKAOLIEH CPebl;

BBIpaXKaTh CBOE OTHOIICHUE K MIPUPOJIE Yepe3 PUCYHKU, COUMHEHHS, MOJIEIHU, IIPOEKTHBIE Pa0OTHI.

10. Pa3BuTHEe MOTHBAIMK K OBJIQJICHUIO KYJbTYPOH aKTHBHOTO MCIIOJIB30BaHUS CIOBAPE U JPYTruX MOUCKOBBIX cucTeM. OOydaronuiics CMOXKET:

OTIpeeIsATh HEOOXOMMbIE KIII0UEeBbIe TOUCKOBBIE CIIOBA U 3aPOCHI;

OCYILIECTBIATh B3aUMOJIEUCTBUE C 3JIEKTPOHHBIMU IIOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSMU;

(bopMHPOBATh MHOXKECTBEHHYIO BBIOOPKY M3 TOMCKOBBIX HCTOUHUKOB ISl 0OBEKTUBH3AINH PE3YIbTATOB IMOUCKA;

COOTHOCHUTB IIOJyYEHHBIE PE3YIbTAThl IOUCKA CO CBOEH JESTENbHOCTHIO.

Kommynukarususbie YY ]

YMeHne OpraHu3oBBIBaTH y4eOHOE COTPYJHHYECTBO M COBMECTHYIO ACATEIBHOCTh C YUUTENIEM W CBEPCTHUKAMH, paboTaTh WHAWBHIYAIBHO W B TPYIIIE:
HAXOJUTh OOIIee pelIeHre U pa3penaTb KOHGIUKTHI HA OCHOBE COTJIACOBAaHUS MO3UIIMI U y4eTa HHTEPECOB; POPMYITUPOBATh, ApTYMEHTUPOBATh U OTCTaUBATh
cBoe MHeHHe. O0yJaroniics: CMOXKET:

ONpPEIEIATh BOBMOXHBIE POJIM B COBMECTHOU JI€ATEIbHOCTH;

UIpaTh ONPEAEIECHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

MPUHUMATH TMO3UIMI0 COOECeAHNKA, MOHUMAsl MO3UIUIO APYroro, pa3iuyaTth B €ro pedd: MHEHHE (TOYKY 3PEHHUs), JAO0Ka3aTelbCTBO (apryMEHTHI), (DaKThl;
TUIOTE3bl, aKCHOMBI, TEOPUU;

OTIpEIETISATH CBOM JICHCTBUS U IEHCTBUS apTHEPA, KOTOPBIE CITOCOOCTBOBANM WM MPETSITCTBOBAIH MPOTYKTUBHOM KOMMYHHKAIUY;

CTPOMTH IMO3UTUBHBIE OTHOLIEHUS B Mpoliecce yueOHO! U M03HABATEIbHON JeSATENIbHOCTH;

KOPPEKTHO W apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pPEHHS, B JUCKYCCHMM YMETh BBIJIBUTaTh KOHTPApPTYMEHTHI, NepedpazupoBaTh CBOIO MBICIH
(B1aieHNEe MEXaHN3MOM 3KBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATh OIMIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
npesaraTe albTepHATUBHOE PEIICHNE B KOH(PJIUKTHON CUTYyalllH;

BBIIETISITH OOIIYIO TOUKY 3PEHHSI B IUCKYCCHH;

JIOTOBApUBATHCS O MPaBUIIAX U BONPOCAX JJIsl OOCYkK/IE€HUS B COOTBETCTBUU C MIOCTaBICHHOM Mepe] IPyIIoi 3a1a4ei;

OpraHU30BBIBAaTh YU€OHOE B3aUMOACHUCTBUE B IpyMIie (ONpeaensTh 00LIUe LeNH, paclpeeNsTh PO, JOTOBAPUBATHCS IPYT C APYTOM H T. 11.);

YCTpaHATh B paMKax JAMajora pa3pbiBbl B KOMMYHHUKAIMM, OO0YCIOBIIEHHbIE HETIOHMMAaHUEM/HENPUATHEM CO CTOPOHBI coOeceqHHKa 3aaayu, (GOpMbI WU
COJIEpKaHus AUAJIOra.

YMeHne 0Co3HaHHO HMCIIONIb30BaTh PEYEeBbIE CPEJICTBA B COOTBETCTBHUHU C 33/1a4€ii KOMMYHUKAIIMK JUIsl BBIPAXKEHUS CBOUMX YYBCTB, MBICIIEH 1 MOTpeOHOCTEN JIst
TUTAHUPOBAHMS U PETYIISALINU CBOEH e TebHOCTH; BIIaICHUE YCTHOM U MMCbMEHHON pedblo, MOHOJIOTHYECKOH KOHTEKCTHOH peubto. OOyUaromuics CMOXKeT:
OTIpeENATh 3a]]auy KOMMYHHUKAILIUK U B COOTBETCTBUH C HEH OTOMPATh peueBbIe CPENICTBA;

OTOMpPATh U UCTOIB30BATh PEUYEBBIC CPECTBA B MPOIIECCe KOMMYHHUKAIIMHU C IPYTHMH JIObMU (IMAJIOT B Mape, B Majou TPYIIe U T. 1.);
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MPEJCTABIATh B YCTHOW MJIM TMCbMEHHOU (hopMe pa3BEpHYTHIN MIaH COOCTBEHHON AEATEIbHOCTH;
co0JIr0JaTh HOPMBI ITyOJIMYHOM peun, periaMeHT B MOHOJIOTE U IMCKYCCUHU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a7a4eif;
BBICKa3bIBaTh 1 00OCHOBBIBATH MHEHUE (CYX/ICHUE) U 3aIPaAlINBAaTh MHEHHUE MTAPTHEPA B PaMKax JUAJIOTa;
IIPUHUMATh PELICHHUE B XOJI€ AUAJI0ra U COIJIacOBBIBATh €0 ¢ COOECETHUKOM;
CO3/1aBaTh MMChbMEHHBIE «KJIUIINPOBAHHBIC» U OPUTHHAIBHBIC TEKCTHI C UCIIOJIb30BAHHEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;
HCIOJIb30BaTh BepOaibHbIE CPeICTBA (CPEACTBA JOIMUECKON CBSI3M) JUIsl BBIIEIIEHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHMS,;
MCIOJIb30BaTh HEBEPOAIbHBIE CPENICTBA UM HATJISAHbIE MAaTepHAIIbL, TIOATOTOBICHHBIE/OTOOPAHHBIE MTOJT PYKOBOACTBOM YUUTEIIS;
JieJ1aTh OLICHOYHBIN BBIBOJ O JOCTM)KEHUH LI€IM KOMMYHHUKAIIMU HEMOCPEACTBEHHO MOCTIE 3aBEPIIEHUS] KOMMYHHUKAaTUBHOIO KOHTAKTa 1 0OOCHOBBIBATH €TO.
®opMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCHOIb30BaHUS HH(OPMAIIIOHHO-KOMMYHHKAIIMOHHBIX TexHonoruil (nanee — MKT). OGyuaromuiics
CMOXET:
I[EJICHANPABJICHHO UCKATh M MCIOJIB30BaTh WH(OPMAIIMOHHBIE PECYPChl, HEOOXOAUMBIE Ul PELICHUS YU4EOHBIX M MPAKTUYECKUX 3a/1a4 C MOMOIIBIO CPEICTB
UKT;
BBIOMPATH, CTPOUTH M UCIIOJIB30BATh AJCKBATHYIO HH()POPMAITMOHHYIO MOJIENb JUIS MTEpeJadn CBOUX MBICIICH CpeICTBAaMH €CTECTBEHHBIX M (POPMaIbHBIX S3BIKOB
B COOTBETCTBUU C YCJIIOBUSAMH KOMMYHHKAIUH;
BBIIEISATH MTH(OPMALIMOHHBIHN aclEeKT 3a/1auk, OIEpUPOBATH JaHHBIMU, UCIIOJIb30BaTh MOJEIb PELLIECHUS 3a7auu;
HCIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU (BKJIIOYAsi BHIOOP a/leKBATHBIX 33]au€ MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AMIMApPaTHBIX CPEJICTB U CEPBHCOB) IS
pemeHust THPOPMAITMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3aJad, B TOM YHCIIE: BBIYUCIICHHE, HANMCAHWE MHCEM, COYMHEHUH, JTOKJIAI0B, pedepaTos,
CO3/IaHHE IIPE3EHTALMN U JIp.;
HCI0JIb30BaTh UH(POPMALIMIO C YIETOM ITUUECKUX U IIPABOBBIX HOPM;
co3JlaBaTb MH(OPMALMOHHBIE PECYpPChl PasHOIO THUIA U JUIS Pa3HbIX AyIUTOPHH, coOM0AaTh MH(OPMAIMOHHYIO TMTMEHY M IpaBuia MH(MOPMAIIMOHH ON
0€30I1aCHOCTH.
IIpenmeTHbIe pe3yJIbTaThI
BeinyckHUK HayuuTces B 5-6 Kiaccax (3J1si HCIOJIB30BAHUS B NMOBCEIHEBHOM KU3HH M 00ecneYeHHs] BO3MOKHOCTH YCIICIIHOTO MPOJ0JIKEHHUS

o0pa3oBaHusi Ha 0a30BOM YPOBHe)

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: MHOXECTBO, JIEMEHT MHOKECTBA, TTOJIMHOXKECTBO, IPUHA/ITIEIKHOCTH;
® 33]]aBaTh MHOYKECTBA NEPEUUCIICHUEM UX JIEMEHTOB;
® HAXOIWTh MepeceueHne, 00beJMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAIIUSX.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX NPeIMETOB:
® pACMO3HABaTh JOTMYECKA HEKOPPEKTHBIEC BHICKA3bIBAHUS.
Yucaa
e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHIMH: HATypalbHOE YHCIO, LEJI0e YUCIIO0, OOBIKHOBEHHAs NPOOb, AecaTUYHAs APOOb, CMEIIaHHOE YHCIIO,
palMOHAIBHOE YHCIIO;
® HCIOJIb30BaTh CBOMCTBA YMCEN M ITPaBUJIa JEUCTBUI C PAlMOHAIBHBIMHU YUCJIAMU TTPU BBINOJHEHUH BBIYMCIICHUN;
® HCHOJIb30BAaTh MPU3HAKH IETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYMCICHUN U PEIIEHUU HECTOKHBIX 3a/1a4;
® BBINOJIHATH OKPYTJICHUE PAlMOHAJIBHBIX YHCET B COOTBETCTBUU C TPABHIIAMMU;
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¢ CpaBHUBATH PAllMOHAJILHBIC YHUCJIA.
B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:

® OLIEHMBATh PE3YJIbTAThl BEIYUCICHUH MTPU PELIEHUN PAKTUYECKUX 3a]1a4;

® BBINOJHATH CPABHEHUE YMCEI B PEATIbHBIX CUTYAIUX;

® COCTAaBJIAITh YUCIIOBBIE BBIPAKEHMS IIPU PELLIEHUN IPAKTUYECKUX 3a]1a4d U 3a/1a4 U3 JPYTruX y4eOHbIX MPEAMETOB.
CraTucTHKA M TeopHus BePOSITHOCTEH

e [lpexncraBnATh AaHHBIE B BUAE TaOIULL, AUATPAMM,

e 4yuTaTh HHGOPMALHIO, IIPEACTABIECHHYIO B BUJE TaOJIHUIIbI, TUarpaMMBl.
TexcToBBIC 3a1a4H

e PemaTh HECJIOXKHBIE CIOKETHBIC 331a4H Pa3HbIX TUIIOB HA BCE apu(METHUECKUE CHCTBHUS;

¢ CTpOUTH MOACIIb YCIOBHUA 3aJdadun (B BUIC T3.6JH/IIII)I, CXEMBI, pI/ICYHKa), B KOTOpOfI JaHbl 3HAYCHUA JBYX M3 TPCX B3aMMOCBA3AHHLIX BCJIMYUH, C
L[eJIbI0 TIOMCKA PELLIeHUs 3a7auu;

® OCYLIECTBIATH CIIOCOO MOUCKA PELICHHUs 3a7jaui, B KOTOPOM PacCyKJI€HHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO UM OT TPEOOBaHUS K YCIOBUIO;
COCTABJIATH IJIaH PEILEeHUs 3a/1auH;
BBLACIIATD 3Tallbl PCIICHUA 3a/1a4U;
MHTEPIPETUPOBATH BHIYUCIUTENbHbBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELICHUE 3a/1a4U;
3HATh pa3IMuue CKOpOCTel 00bEKTa B CTOAYEH BOJIE, IPOTUB TEUEHUS U 110 TEUECHUIO PEKH;
pelaTh 3aa4y Ha HaX0XKJIEHUE YacTH YMCIIa U YMCIIa 10 €ro YacTy;

¢ pCIIaTh 3aaa4M PasHbIX THUIIOB (Ha pa60Ty, Ha IMOKYIKH, Ha [[BI/DKGHI/Ie), CBA3LIBAIOIINUX TPU BCIWYHHBI, BBIACIATH 3TH BCJIMYMHBI U OTHOILICHHA
MCKIY HUMU,

® HAXOIWTh IPOLEHT OT YMCIIA, YACIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLICHTHOE OTHOLIEHUE JBYX YMCEN, HAXOAUTh ITPOLEHTHOE CHM)KEHHUE WU
MPOLUCHTHOC MOBBIICHUC BEJINYHNHBI;

® pelIaTh HECIOKHBIE JIOTUYECKHE 3a/1a4l METOIOM PACCYKIACHUM.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

® BBLIABHUI'aTb T'MIIOTE3bI O BO3MOKHBIX MPCACIIbHBIX 3HAYCHUAX HCKOMBIX BCIIMYMWH B 3a/1a4C (I[GJ'IaTI) HpI/IKI/II[Ky)
Harasignasi reomerpust
I'eomerpuyeckue GuUrypsl

e OmnepupoBaTb Ha 0a30BOM YpOBHE MOHATHUAMHU: (QUIYpa, TOUKA, OTPE30K, MpsMasi, Jyd, JIOMaHas, yrojl, MHOTOYTOJIbHUK, TPEYroJbHUK U
YeThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaJpaT, OKPY>KHOCTb U KPYT, MIPSIMOYTOJIbHBIN Napajuienenunesn, kyo, map. M3o06paxaTts uzydaeMmble QUIyphl OT PYKU U
C TIOMOILBIO JIUHENKHU ¥ LIUPKYJIS.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:

® permIaTh NPaKTUYECKUE 33/1a41 C TPUMEHEHUEM MTPOCTEUIITNX CBOUCTB (QUTYD.
N3mepenus u BoIYMCICHUS

® BLIINNOJIHATE USMCPCHUEC IJINH, paCCTOﬂHHfI, BCJIMYHH YIJIOB, C IOMOINBIO MHCTPYMCHTOB JIs1 I/ISMepeHI/IfI JJIMH U YTJI0B,
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® BBHIUUCIIATH IUIOMIAIHN MPSIMOYTOJIHHUKOB.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® BBHIUKCIATH PACCTOSHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYAIUIX, IJIOUIAIU PSIMOYTOJIbHUKOB;

® BBINOJIHATH MPOCTEUIITNE TOCTPOCHUS U U3MEPEHHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEaIbHOM KU3HU.
HcTopust MaTeMaTUKHU

® OMKCHIBAThH OT/CIIBHBIC BBIIAIOIINECS PE3YIbTAThI, TOJyUYEHHBIC B X0/ PA3BUTHSI MAaTEMATHKU KaK HAYKH;

® 3HATh IPUMEPHl MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOMN 1 BCEMUPHOU UCTOPUEH.
BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 5-6 Ki1accax (1J1s1 o6ecrnevdeHus BO3MOKHOCTH YCHEIHOr0 MPOI0JKeHUs 00pa3oBaHus HA 0230BOM H
yriiy0JieHHOM YPOBHSIX)
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e Onepuposamb NOHAMUAMU: MHONHCECNBO, XAPAKMEPUCTNUKU MHONCECNBA, DNEMEHN MHOMXCECMEd, nycmoe, KOHeuHoe U 6eCKOHeYHOe MHOMCECMBO,
NOOMHONCECMBO0, NPUHAOTIEHCHOCHD,

®  onpedenamv NPUHAONIEHCHOCMb INeMEHMA MHONCECMBY, O00bEeOUHEHUIO U Nepecedenulo MHOMCeCms, 3a0deams MHONCECMBO C NOMOWbIO
nepevucienusl 21eMeHmos, C108eCHO20 ONUCAHUSL.
B noBceaHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  pacno3Hasamsv 102U4eCKU HeKOPPEeKMmHble 8blCKA3bIBAHUSL,

® Ccmpoums YenouKu YMOo3axkIoueHull Ha OCHO8€e UCNOIb308AHUS NPABUTL TOSUKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPATbHOE YUCTLO, MHONICECMB0 HAMYPATbHBIX YUCE], Yelloe YUCIIO, MHONCECMBO YelblX Yucell, 0ObIKHOBeHHAs OpoDb,
decamuunas 0Opodb, CMEUAnHoe YUCIO, PAYUOHANIbHOE YUCTO, MHONCECMBO PAYUOHANbHBIX YUCE], 2e0MempudecKas UHmepnpemayus HamypaibHulX, YeblX,
PAYUOHANBHBIX,

®  NOHUMAMb U OOBACHAMY CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMbL BLIYUCIEHUS, 8 MOM HYUCIe C UCNOIb308AHUEM NPUEMOS8 PAYUOHANbHBIX GbIYUCIEHUL, 000CHO8b186AMb ANCOPUMMbL BbINOJHEHUS
oelicmeuil,

®  ucnonvzosams npusHaku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouszsedenus ducen npu 6bINOJHEHUU BbIYUCTEHUL U PeuleHUU 3a0at,
000CHOBbIBAMb NPUSHAKU 0eTUMOCTIU,

®  GLINOJIHAMb OKPY2IeHUEe PAYUOHANHBIX YUCETl C 3A0AHHOU MOYHOCMbBIO,

®  YnopsaoouuU8amsv YUCIA, 3aNUCAHHBLE 8 8UOE 0OLIKHOBEHHBIX U 0eCAMUUHBIX Opobel,

e naxooumv HO/] u HOK uucen u ucnonv3oeamo ux npu pewieHuu 3a04, .

®  onepuposamv NOHAMUEM MOOYIb YUCILA, 2e0MEMPUYECKAs UHMEPNPeMAayusi MOOYJIS YUCIA.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb NPAGUILA NPUOIUINCEHHBIX BLIYUCTEHUL NPU PeUeHUU NPAKMUYeCKUX 3a0ay U peuleHuy 3a0ay Opyaux y4eOHbIX npeomMemos;

®  GLINOIHAMb CPAGHEHUE PEe3VIbMAMO8 8bIYUCTIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0a, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTIEHULL,

®  COCMAasnAmb YUCILOBblE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUSI NPU PeUleHUU NPAKMUYECKUX 3a0ay U 3a0ay U3 Opy2ux yueoHvlx npeomemos.
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YpaBHeHUs M HEPABEHCTBA
o Onepuposamv NOHAMUAMU. PABEHCBO, HUCLIOB0E PABCHCMEB0, YPABHEHUEe, KOPEHb YPABHEHUS, PeuleHue YPAGHEeHUsl, YUCI080€ HEPABEHCMEBO.
CrarucTUKa U TeOpUs BEpPOSATHOCTE
o Onepuposamv noHsmusAMU: CMoOuYamoie u Kpy2osvie ouazpammol, mabauysbl OAHHLIX, CpeoHee apugdmemuyeckoe,
®  uzeIeKamv, UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUACPAMMAX;
® cocmasnams madauysbl, CMpoOUms OUASPAMMbL HA OCHOBE OAHHbIX.
B noBcexHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:
®  u3GIEKAMb, UHMEPNPEMUPOBAMb U NPEoOPA308bIBAMb UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX U HA OUASPAMMAX, OMPANCAIOULIO CBOUCMEA U
XapakxmepucmuKky peaibHulX NPoYeccos U A61eHUll.
TekcToBBIC 3a1a4H
Pewamv npocmuie u cnodicHvle 3a0auu pazHvix MUnos, a Mmaxoice 3a0ayu NOGbIUEHHOU MPYOHOCMU,
UCNONIBL3068AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHLIX 3a0ay OJisl NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeUuleHUsl 3a0ay,
3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuterus 3a0ay (om mpedosanusl K yCI08UI0 U OM YCA08USL K MPeb0BaAHUI0),
MOOENUPOBAMb PACCYINHCOCHUsL NPU NOUCKE PelleHUsl 3a0ad ¢ NOMOWDbIO 2pag)-cxempl;
8b10€/1Mb IMANbL PeULeHUs. 3a0aAYU U COOEPHCAHUE KAHCO020 dIMAand;
UHMEPNPEMUPOBAMb GbIUUCIUMENbHBLE PE3YILbIMAMbL 8 3A0aue, UCCIe008amb NOJYUEHHOe peuleHue 3a0ayil;

®  QHANU3UPOBAMb BCEBO3MOJNCHBIE CUMYAUUU B3AUMHO20 DACHOJIONCEHUS 08YX 00BEeKMO8 U USMEHeHUue UX Xapakmepucmuk HpU COBMEeCHHOM
08udCeHUU (CKOPOCMb, 8peMsl, paAcCMOosAHIUe) NPU peuleHuy 3a0ay Ha 08UdCceHUe 08YX 00bEKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABILEHUSX,

®  UCCIe008amb 8CEBO3MOIICHBIE CUMYAYUU NPU PeuleHUU 3a0ay Ha 08UNCEHUE N0 peKe, PACCMAMPUBAMyb PA3Hble CUCMEMbL Omcyema,

®  pewams pazHo0OPazHvle 3a0ayU «HA YACUy,

®  pewambs U 000CHOBLIBAMb C8OE peuleHUe 3a0ay (8bl0eNamMb MAMEMAMUYECKy0 OCHO8Y) HA HAXOXNCOeHUe YaCmu YUCIA U YUCIA O €20 4acmu Ha
OCHOB€ KOHKDEMHO20 CMblCNa Opoou;

®  0Co3HaBamv U 0OBACHAMb UOCHMUYHOCIb 3A0AY PAHBIX MUNOB, C8A3BIEAIOUWUX MPU BETUYUHBL (HA pabOOmMY, HA NOKYNKU, HA 08UMCEHUe), 8blOeAMb
MU BEUYUHBL U OMHOWEHUS MEHCOY HUMU, NPUMEHAMb UX NPU PeUUeHUU 3a0ay, KOHCMPYUPO8ams coOCMBEeHHble 3a0aiU YKA3aHHbIX MUNOS.
B noBceaHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMETOB:

®  guidenamb Npu peuleHuu 3a0ad Xapakmepucmuku paccmMampusaemMou 6 3aoaue cumyayuu, OmIudHble Om pPealbHblX (me, om KOMOPbIX
abcmpazuposanucy), KOHCMpPYUpo8ams HO8ble CUMYAYUU C YYEemOM IMUX XAPAKMEPUCUK, 8 YACMHOCMU, NPU peuleHuU 3a0ay Ha KOHYeHMpayuu, yY4umosléams
NIOMHOCMb BeUlecmed,

®  pewamsb U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE DPACCMOMPEHUS PealbHbiX CUMYayull, 8 KOMOpulX He mpeOyemcss MOUHbIL BbIYUCIUMENbHbLU
pesynomam,

®  pewams 34044l Ha 0BUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCUemd.
Haruasanas reomerpust
I'eomeTpuuyeckue Gpurypsl

o [I361€KAMb, UHMEPNPEMUPOBAMD U NPEOOPA306bIEAMb UHDOPMAYUIO O 2e0MEMPULECKUX Uueypax, npeocmasienHylo Ha 4epmexcax,
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®  u300padxcame uzyuaemvie Guaypvl 0m pyKu i ¢ NOMOUbIO KOMNbIOMEPHBIX UHCIHPYMEHMOS.
HN3mepeHus n BbIYMCICHUS
®  BLINOIHAMb UBMeEpeHUe OIUH, PACCMOAHUL, 8ETUYUH Y2108, C NOMOWBIO UHCTNPYMEHMO8 Ol U3MepeHUll OIUH U Y208,
®  BLIYUCTAMb NIOWAOU NPAMOY20IbHUKOS, KBAOPAMO8, 00beMbl NPAMOY20IbHbIX NApalelenunedos, Kyoos.
B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:
®  BLIYUCTAMb PACCMOAHUA HA MECIMHOCIU 8 CMAHOAPMHBIX CUMYAYUSX, NIOWAOU YUACTNKO8 NPAMOY2ONbHOU (hopMbl, 00beMbl KOMHAM,
®  GLINONIHAMb NpOCMeluiue NOCMPOEHUs HaA MECMHOCMU, HeODX0OUMbLE 8 PEaNbHOU JHCUSHU,
®  OyeHU8amb pasmepvl peanrbHblX 00BLEKMO8 OKPYHCAIOULe20 MUPA.
HcTropust MaTeMaTUKHU
. Xapakmepuzoeamu 6K1A0 8blOAIOWUXC MAMEMAMUKOE 8 PA3BUMUE MANEMAMUKYU U UHBIX HAYYHBIX 00a1acmell.

BeimyckHuK HayuuTcess B 7-9 Kiaccax (418 MCIOJIb30BaHUSI B NOBCEJHEBHOH KHU3HM W o0ecne4eHMs] BO3MOKHOCTH YCIHEIIHOIO IPOJOJIKCHHUS
o0pa3oBaHusi Ha 6a30BOM YpOBHe)
DJIEMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYEeCKOM JIOTHKH
e OmnepupoBaTh Ha 0a30BOM YPOBHE HOHSTHUSIMH: MHOKECTBO, 3JIEMEHT MHO>KECTBA, IIOJIMHOKECTBO, IPUHA/IJIC)KHOCTD;
®  33/1aBaTh MHO>KECTBA NIEPEUUCIIEHUEM UX JIEMEHTOB;
® HaXOJUTb [lepeceueHue, 00beIMHEHHE, TOJIMHOKECTBO B IPOCTEUILINX CUTYALIUSX;
e ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHUIMU: OIIPEEICHHUE, aKCHOMa, TEOpEMa, 10Ka3aTelbCTBO;
® IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI AJIs NOATBEPKIACHUS CBOUX BbICKa3bIBAHHM.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  1CIOJIb30BaTh IpauyecKoe MPEACTaBICHNE MHOXECTB Ul ONMCAaHUS pealbHBIX MPOLECCOB U SBICHUM, MpU PEUICHUH 3ajad JAPYTUX y4eOHBIX
MIPEIMETOB.
Yucaa
e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSMHU: HATYpaJIbHOE YHUCIIO, 1I€JI0€ YHCII0, OOBIKHOBEHHAs IpO0b, NecATUYHAS Jpo0b, CMEIIaHHAs Jpo0b,
paloHaIbHOE YHCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHB;
HCII0JIb30BaTh CBOMCTBA YMCEII U IIPaBUJIa IEHCTBUIN IIPU BBIIIOJHEHUH BBIYMCICHU;
MCI0JIb30BaTh IPU3HAKY I€TIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHNH BBIYMCICHUI U PEILIEHUN HECIIOKHBIX 33/1a4;
BBITIOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX YUCENl B COOTBETCTBUU C IIPaBUIIAMH;
OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIENOT0 YHCIIA;
pacrno3HaBaTh paloHaJIbHbIE U HPPAIlMOHAIbHbIE YUCIIA;
e  CpaBHUBATh YHCIIA.
B noBceaHeBHO KU3HM M NIPH M3YUYEHHHU APYTUX NPeIMETOB:
®  OLEHUBATh PE3Y/IbTATHI BBIYMCIECHUHN NIPY PELLIEHUH NPAKTUYECKUX 3a/1ay;
e  BBIIIOJIHATH CPABHEHME YHCEIl B PEATIbHBIX CUTYaIUsX;
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®  COCTaBJIAThH YHCIIOBBIC BBIPAKEHUS MPH PEIICHUH MPAKTUYECKHX 33/1a4 U 33734 U3 IPYTUX YUeOHBIX IPEIMETOB.
ToxnecTBeHHbIE IPe0Opa30BaHUsA
e  BbINonHATE HECIOXKHbBIE TPEOOPa30BaHMs Il BBIUMCIICHUS 3HAUEHUH YMCIIOBBIX BBIPQXKEHUI, COJIepKallluX CTEIEHN C HAaTypalbHbBIM [10Ka3aTelleM,
CTEIICHHU C LIEJIBIM OTPULIATEIbHBIM IIOKA3aTENEM;
®  BBINOJHATH HECIOXKHBIE TPE0OPa30BaHMUS LIENIBIX BRIPAKCHUN: PACKPBIBATh CKOOKH, IPUBOAMUTH MOJOOHBIE Cl1aracMeble;
®  UCNOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJpaT CYMMBI, KBaJIpaT pa3HOCTH, Pa3HOCTh KBAJPATOB) JUIS YIPOIICHHUS BBIYUCICHHUMA
3HAYEHUU BBIPAKCHUH;
®  BBINOJIHATH HECIOXKHBIE TPe0Opa3oBaHus APOOHO-TUHEHHBIX BEIPAKEHUH U BEIPAKEHUH ¢ KBaJPaTHBIMU KOPHIMHU.
B noBceaHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:
e [IOHMMAaTh CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BUJC;
e  onepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHJAPTHAs 3allUCh YHUCIIAY.
YpaBHeHNSI 1 HEPABEHCTBA
e  OmnepupoBaTh Ha 0a30BOM YpOBHE HMOHSATHSIMH: PABEHCTBO, YUCIOBOE PAaBEHCTBO, YPAaBHEHHE, KOPEHb YPABHEHUS, PEIICHUE YPAaBHEHUS, YHCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;
®  IIPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEHHbBIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASAILMECS K JIMHEWHBIM;
pelaTh CUCTEMbI HECI0KHBIX JJMHEMHBIX YPaBHEHUN, HEPABEHCTB;
IIPOBEPSTH, SIBJISIETCA JIM JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEPABEHCTBA);
pemaTh KBaJipaTHeIe ypaBHEHUs 110 (OpMysie KOpHEH KBaApaTHOTO YpaBHEHUS;
e n300pakaTh pPELICHUS HEPABEHCTB U UX CUCTEM Ha YUCIIOBOW MPSIMOM.
B noBceaHeBHO KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:
®  COCTaBJIATH U pellaTh JUHEHHbIE YPaBHEHUS IPU PEIICHUH 3a/1a4, BOZHUKAIOIIMX B IPYTUX YUE€OHBIX IIPEIMeTax.
DOyHKIUH
e Haxonuts 3HaueHune QyHKLIMHU 1O 3aJaHHOMY 3HAYEHHIO apIyMEHTa;
®  HaXO/AUTh 3HAUEHHE apryMEHTa O 3aJaHHOMY 3HAUE€HUIO (YHKLIUHU B HECIIOXKHBIX CUTYaLlUsX;
®  OIpPEIENSITH MOJIOKEHUE TOUKH 10 €€ KOOpAUHATaM, KOOpAUHATBI TOYKH IO €€ MOJI0KEHUIO0 Ha KOOPAUHATHOM IJIOCKOCTH;
e 110 rpaduKy HaXOAUTh 00JACTh ONMpEAETICHNs, MHOKECTBO 3HAaYCHUH, HYIH (QYHKLNHU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA, IPOMEXKYTKH BO3pACTaHU s
1 yObIBaHMsI, HauOoJIbIlIee M HAaUMEHbIIIee 3HaYeHUs QYHKIINU;
e  CcTpouUTh rpaduK TUHEHHON QYHKIINH;
®  TIPOBEPATH, ABJISAETCS JIU JaHHBIN rpaduk rpadukoM 3aaHHON GYHKIINK (JTMHEHHOHN, KBaApaTUYHOM, 0OpaTHOM MPOMOPLHUOHAIEHOCTH);
e ompenensTh NPUOIMKEHHbIE 3HAUCHUS KOOPAUHAT TOUKH IepecedeHus TpadukoB QyHKIUI;
e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUAMU: TOCIEA0BATENLHOCTD, apupMeTHIecKas porpeccus, reoMeTpuyeckas porpeccus;
e  pemaTh 33Ja4d Ha IPOTPECCUH, B KOTOPBIX OTBET MOXET OBITh IMOJIy4€H HEMOCPEICTBEHHBIM MI0/ICYIETOM 0€3 MPUMEHEHUs (OPMYIL.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:
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®  UCMOJNB30BaTh TpaUKU peajbHBIX MPOLIECCOB M 3aBUCUMOCTEH MJIsl OINpeneNeHus WX CBOWCTB (HaMOOJbIIME W HAMMEHBIIME 3HAYCHHS,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS, 00JIaCTH MOJIOKUTENBHBIX  OTPUIIATENIbHBIX 3HAUEHUH U T.11.);
®  UCNOJb30BaTh CBOMCTBA JMHEHHON (QYHKIIMU U €€ TpadUK MpH pelIeHUH 3aad U3 APYIUX y4eOHBIX PEIMETOB.
CrarucTUKa U TeOpUs BEpPOSATHOCTEM
e lmerpb mpeacTaBiIeHUe O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIYy4aiiHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1auax;
e  pemarh NpocTelie KOMOMHATOPHBIE 33J]a4l METOJIOM MIPSIMOTO U OPraHU30BaHHOTO Iepedopa;
®  [IPEJCTaBIATH JaHHbIC B BUJE TAOJIULI, JUAarpaMM, rpauKoB;
e yuTaTh MH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TaOJIMIIbl, AUArpaMMBbI, rpaduka;
e  OIpeneNnsITh OCHOBHbIE CTATUCTUYECKHUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
®  OLIGHUBATh BEPOATHOCTb COOBITHS B IPOCTEUIINX CIydasiX;
®  UMETh [IPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBJICHUSX.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
®  OLEHHUBATh KOJMUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;
®  UMETb [IPEJCTABICHHUE O POJIM MIPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHI;
®  CpaBHUBATb OCHOBHBIE CTATUCTHUUECKUE XAPAKTEPUCTUKH, [TOJIyYEHHBIE B ITPOLIECCE PELICHMSI IPUKIIAJHOM 3a4a4u, U3yUEHUS PEeaIbHOIO SIBJICHUS
®  OLIGHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBICHUN B HECIOXKHBIX CUTYalUSX.
TexcToBBICE 3a729H
e PemiaTh HECIIOKHBIE CIO’KETHBIE 3a/1a4M Pa3HbIX TUIIOB Ha BCe apu(MeTHUYecKue AeHCTBYS;
®  CTPOUTH MOJEJb YCIOBUS 3aJ1auM (B BUJAE TaOJIMIIbI, CXEMbI, pUCYHKA WM YPaBHEHUs), B KOTOPOH JAaHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH, C LIeJIbIO [TOMCKA PEIeHUs 3a/1a4H;
®  OCYILECTBJISATH CIIOCO0 MOKMCKA PELICHHs 3a/1a4l, B KOTOPOM PACCYXAEHUE CTPOUTCS OT YCIOBHSI K TPeOOBAHUIO MM OT TpeOOBaHMS K YCIOBHIO;
COCTaBJIATH IJIaH PELICHUS 33/1a4U;
BBIJIETISITh 3TAllbl pEIICHUS 3a/1a4H;
MHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BaTh MOJIYyYEHHOE PELICHUE 33/1a4U;
3HATh pa3Inuue CKopocTel 00beKTa B CTOAUYEH BOJIE, IPOTUB TEUEHHUS U 10 TEUEHHIO PEKH;
pelaTh 3aa4y Ha HaX0XKJIEHUE YacTH YMCIa U YKMCIia 10 €ro 4acTu;
e  pemiath 33/Ja4d pa3HbIX TUNOB (Ha paboOTy, Ha MOKYIKH, HAa JIBUKEHUE), CBSI3bIBAIOIINX TPU BEJIUYUHBI, BBIACIATH 3T BEIMYMHBI U OTHOIICHUS
MEXly HUMH;
®  HaxOJUTh MPOLEHT OT YUCIIA, YUCIIO O MPOLEHTY OT HEr0, HAXOIUTh MPOLIEHTHOE CHIYKEHNE UITU MPOLIEHTHOE MOBBIIIEHNE BEIUYUHBI;
®  pemIaTh HECJIOXKHbIE JIOTHYECKUE 3a]Jaull METOJIOM PaCCyX ACHUM.
B noBceaHeBHO KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:
®  BBIJBUIaTh FMIIOTE3bI O BO3MOXKHBIX IIPEIEIbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4€ BEJIMYMH (IEaTh IPUKHUIIKY).
I'eomerpuuyeckue Gpurypsl
e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH '€OMETPHUUECKUX (UTYD;
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®  U3BJIEKaTh HH(POPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX B SIBHOM BUJIC;

®  TIPUMEHSATH JUIA PEUICHUs 3a7a4 reoMeTpudeckre (hakThl, €CIIU YCIOBHS UX MPUMEHEHH 3a/IaHbl B SIBHOM (opMme;

e  pemiarh 33J1a4M Ha HaX0XK/IEHUE T€OMETPUUYECKUX BEIMYHH 110 00pa3liaM WM aJIrOpUTMaM.
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  UCNOJb30BaTh CBOMCTBA I'€OMETPUUYECKUX (UIYp A pElIeHHs TUIOBBIX 3a/lad, BO3HUKAIOUIMX B CUTYaIMsSX ITOBCEJHEBHOM >XM3HHM, 3aJad
IIPAKTUYECKOIO COJIEPIKAHUS.
OTtHowmeHns

e OnepupoBatb Ha 0a30BOM YPOBHE MOHATUSMHU: PAaBEHCTBO (UTryp, paBHBIE (PUTYpHI, PAaBEHCTBO TPEYTOJBHUKOB, MApaIeIbHOCTh MPSIMBIX,
NEPIEHUKYJIIPHOCTD MPSIMBIX, YIJIBI MEXAY IPSIMBIMU, IEPIIEHAUKYJIISAP, HAKIIOHHASL, TPOEKLIMSL.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  CIIOJIB30BAaTh OTHOLIEHMS JUIsl pELIEHUs IPOCTEHIINX 3a/]a4, BOSHUKAIOIIUX B pEAJIbHOM JKHU3HU.
N3mepenus u BoIYMcIeHUS

e  BbInonHATE U3MEpeHHe JUIMH, paCCTOSIHUMN, BEJIMYMH YIJIOB, C IIOMOLIbI0 MHCTPYMEHTOB [l M3MEPEHUH JIIMH U YTJIOB;

®  [IpUMEHATH (POPMYJIBI IEPUMETPA, MJIOLIA U U 00beMa, TUIOIAAN TOBEPXHOCTU OT/EIbHBIX MHOTOTPAHHUKOB [P BBIUMCIIEHUSX, KOT/a BCE JaHHBIE
UMEIOTCS B YCIOBUU;

e npuMeHsATh Teopemy lludaropa, 6a3oBbie TPUTOHOMETPUUYECKHE COOTHOIICHUS JJIsl BBIYMCICHUS JJIMH, PACCTOSHUM, IUIOMAACH B MPOCTEHIINX
Cllydasx.
B noBcegHeBHOI KM3HM M IPU U3YYeHHH APYTHX NPEAMETOB:

®  BBIYKCIATH PACCTOSHMUSI HA MECTHOCTH B CTAHJAPTHBIX CUTYyalUsX, IUIOMIAJM B MPOCTEHIIMX CllydasX, NPUMEHATh (POPMYNbl B HPOCTEHIINX
CUTyalUsX B [IOBCEJHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus

e M300pakaTh TUMIOBBIE MJIOCKUE QUTYPBI U PUTYPBI B IPOCTPAHCTBE OT PYKU U C MOMOIIBIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBINOJIHATH IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXO/IMMBIE B pEaJIbHOM JKHU3HH.
I'eomeTpuueckune npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUKH.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  pacro3HaBaTh JIBUYKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

®  pacro3HaBaThb CHMMETPUYHBIE QUTYPHI B OKPYKAIOIIEM MUPE.
BekTopbl M1 KOOPAUHATHI HA VIOCKOCTH

e  OnepupoBaTh Ha 6a30BOM ypOBHE NOHSATUSIMH BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOpA HA YHUCIIO0, KOOPJMHATHI Ha MJIOCKOCTH;

e  OmpeneNsTh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ N300paKEHUI0 Ha KOOPAUHATHOM IIIOCKOCTH.
B noBceaHeBHO KU3HM M NIPH M3YUYEHHHU APYTUX NPeIMETOB:

®  HCIIOJIB30BATh BEKTOPBI JJIs PELLIEHUS IPOCTEUIINX 3a/1a4 HA ONPEEIIEHNE CKOPOCTH OTHOCUTENIBHOTO IBUKEHUS.
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Hcropus MaTeMaTHKHU
e  OnwuceIBaTh OTIENBHBIC BHIIAIONINECS PE3YJIbTAThI, TOJyYSCHHBIC B X0/ Pa3BUTHS MaTEMATUKH KaK HAYKH;
®  3HATh IPUMEPHI MATEMATHUECKUX OTKPHITUH M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM HCTOPHEH;
® TIOHMMAaTh POJIb MATEMATUKHU B pa3BUTUH Poccun.
Metoabsl MATEMATHKH
e  BpiOupars NoAXOAAIIMIA U3YYSHHBIH METO ISl PEIICHHS U3YYCHHBIX TUIIOB MaTEMAaTUYCCKHX 33134,
e [IpuBOAMTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOIICH IEHCTBUTEIBHOCTH U MPOU3BEICHHUSIX HCKYCCTBA.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS B 7-9 Kjaccax /sl o0ecnedeHus BO3MOKHOCTH YCIEITHOT0 MPOI0JIKeHHs 00pa3oBaHus HA 0A30BOM H
yIJIy0JIeHHOM YPOBHSX
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH
e Onepuposamv nouamuamu: onpeoeieHue, meopemd, AKCUOMA, MHONCECHEO, XAPAKMEPUCMUKU MHONICECMEd, JJeMeHn MHONCeCmed, nycmoe,
KOHeUHOe U OeCKOHEYHOEe MHOHNCECMB0, NOOMHONCECMBO, NPUHAONIEHCHOCb, GKII0UEHUE, PABEHCMBO MHOMCECNS,
®  U300padicamv MHOICECMEA U OMHOUWEHUE MHOICECME C NOMOWbIO KpYeos Diliepa,
®  onpeodensams NPUHAONEHCHOCIb DNIEMEHINA MHOHNCECMEBY, 00beOUHEHUIO U nepecedeHU0 MHONCEeCms,
®  3a00a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTICHUS DTIEMEHMO8, CJLOBECHO20 ONUCANHUSL,
®  onepuposamv NOHAMUAMU:  BbICKA3bIGAHUE, UCMUHHOCMb U  JOMCHOCMb  BbICKA3bIGAHUS, OMPUYAHUE BbICKA3bIGAHUL, Onepayuu Hao
BbICKAZLIBAHUAMU: U, UTU, He, YCIO0B8HbLE 8bICKA3bIGAHUS (UMNIUKAYUU),
®  CMpoumb GbICKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.
B noBceaHeBHOI1 )KM3HM M IPU U3YYE€HHH IPYTUX MPeIMETOB:
®  CcmMpoums YenouKy yMO3AKIOUEeHUL Ha OCHOBe UCNOIb308AHUSA NPABUIL IO2UKU,
®  UCNONB308AMb MHONMCECMEBA, ONEPAYUL C MHONCECBAMU, UX epaduyecKoe npedcmasierue 0Jis ONUCAHUS PEANbHbIX NPOYECCO8 U S8IeHUL.
Yucaa
e Onepuposamb NOHAMUIAMU. MHONCECBO HAMYPAIbHBIX YUCET, MHONCECHBO YENbIX YUCeN, MHOMCECMB0 PAYUOHAbHBIX YUcCel, UPPAYUOHATbHOE
YUCNO, KBAOPAMHDIL KOPEHb, MHONCECMBO OeUCMBUMENbHbIX —YUCel, 2e0OMeMpPU4ecKas UHMepnpemayus HAaAmypaibHblX, YeavlX, pPAyUOHANbHBIX,
OeticmeumenbHuIX Yuces,
®  NOHUMAMb U OOBACHAMb CMBLCT HOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
BbINOIHAMb BbIUUCTEHUSA, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATILHBIX GbIUUCTEHULL,
BbINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCeN ¢ 3A0aAHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCAA,
npeocmasisims PAyUOHAIbHOE YUCIO 8 UOE OeCAMUYHOU OpoOU
VIOPAOOUUBAMb YUCILA, 3ANUCAHHBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU;
e naxooume HO/[ u HOK uucen u ucnons308ams ux npu peuweHuu 3a0au.
B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:
®  NPUMEHAMb NPAGUILA NPUOTIUNCEHHBIX BbIYUCTECHUL NPU PeuleHUY NPAKMUYeCKUX 3a0a4 U peuenuy 3a0ay Opyeux y4eOHblX npeomemos;

16
FeomeTpua 8 Knacc



®  GLINOIHAMb CPAGHEHUE PEe3VIbMAMO8 BbIYUCTIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0a, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTEHULL,

®  COCMasnAmb U OYEHUBAMb YUCTIO8bIE BbIPACEHUS NPU PEUeHUU NPAKMUYECKUX 3a0ad U 3a0ad U3 Opyeux y4eOHbIX npeomMemos;

®  3aNUCbIBAMb U OKPY2ISAMb YUCLOBblE 3HAUEHUS PEeAbHbIX 8ENUYUUH C UCNONIL30BAHUEM PASHBIX CUCTNEM USMEPEHUs.
To:xknecTBeHHbIE MPeO0OPaA30BaAHUS

e Onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHbLIM NOKA3amenem, CeneHu ¢ YeablM OmpuyameibHblM NOKa3amenem,

®  BLINOIHAMb NPeodPA30BAHUS YETbIX BbIPANCEHUL: 0eUCmEUs ¢ 0OHOUIEHAMU (CNOJCEHUe, 8bIYUMAanUe, YMHON CEHUe), OeliCmBUs ¢ MHO20UIeHaAMU
(cnodwcenue, gbluumanue, YMHONMCEHUE),

®  BLINOIHAMb PA3NI0JCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08: BbIHECEHUEe 3d CKOOKY, 2pYNNupo6Kd, UCHOIb308AHUe (HOPMYIL
COKPAWEHHO20 YMHONCEHUSL,

®  gvidenamb K8AOpam CyMMbl U PA3HOCMU OOHOYIEHO8;

®  pAcKnaovIBamsv HA MHOMNCUMENU KBAOPAMHbIL MPEXUieH,

®  BLINOIHAMbL NPEe0OPA30BAHUSL BLIPANCEHUL, COOEPHCAWUX CIENEHU C YeTbIMU OMPUYAMENTbHLIMU NOKA3AMENAMU, Nepexooums om 3anucu 6 suoe
CcmeneHu ¢ YeaviM OmpuyamenbHulM noKasamenem K 3anucu 8 suoe opoou,

®  GLINOIHAML NPeodpPA308aHUs OPOOHO-PAYUOHANLHBIX BbIPANCEHUU: COKpaweHue Opobell, npugedeHue dancedpaudeckux opobeu K odwemy
3HAMEHameno, CI0JCeHUue, YMHOJICeHUe, OeleHue aneedpauyeckux opobell, 8038edeHue aneedpauieckol 0poou 6 HAMypaibHYIO0 U Yerylo OMpUyamenrbHyio
cmenetb,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPAHCAUUX KBAOPAHbIE KOPHU,

®  gvI0enAMb K8AOPAN CYMMbL UTU PAZHOCTU O8YUTICHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

®  BBLINONHAMb NPEOOPA30BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEOOPAZ0BAHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 6 CIMAHOAPMHOM 8U0Ee;

®  GLINOIHAMb NPEOOPAZ0BAHUSL AICEOPAULECKUX BbIPANCEHUL NPU PEUUEHUU 3A0ay OpYeUX Y4eOHbIX NPeoMenos.
YpaBHeHHd U HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: YPAGHEHUe, HEPABEHCMBO, KOPEeHb VPABHEHUs, peuleHue HepaseHCmed, pPABHOCUNIbHbIe VPAGHeHUs, 001dAcmb
onpeoeienusl ypaeHe st (HepaseHcmad, Cucnmemvl YPasHeHUl Uil HePAGeHCMs),;

®  pewams TUHElHbIE YPAGHEHUS U YPABHEHUS, C800UMbLE K TUHEUHbIM C NOMOWbIO MOHCOECMBEHHBIX NPe0OPA3068aAHULL;

®  pewams K8AOPAMHbvlE YPAGHEHUS U YPABHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO MONCOECNEEHHBIX NPe0OPA308aHULL

®  pewamsb OpOOHO-TUHELHbLE YPABHEHUS,

e pewams npocmeiuiue uppayUoOHaIbHble YPAGHEHUs BUOA \/ f(x)=a, \/ f(x)= \j g(x);

n
peuiams ypagueHus euda X =a,
peuamyv YpagHeHUsi CnocoOOM Pa3ionHceHUusi Ha MHONCUMENU U 3AMeHbl NePEMEHHOLL
UCNONIb308AMb MENMOO UHMEPBANO08 OJisi PEUleHUs YeablX U OPOOHO-PAYUOHATIbHBIX HEPABEHCNE,
pewamy JuHelinble YPAGHEHUsl U HePABEHCMEA ¢ NaApAMempamu,
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®  peuwlams HeCNONHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peulamb HECNONCHbIE CUCTNEMbL TUHEUHbIX YPAGHEHUL C NaApaMempamu,

®  pewlams HECNONCHbIE YPABHEHUS 8 YEbIX YUCTIAX.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPeIMETOB:

®  cocmaename U pewams JUHelHble U K8AOpamHble YPAGHEeHUS, YPAGHEHUs, K HUM CBOOAWUECs, CUCEMbl JTUHENHbIX VPABHEeHUL, HEPABEHCME Npu
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

®  BLINOIHAMbL OYEHKY NPAgooNno0oduUs pe3yibmamos, NOAYYAeMblX NpU peuleHUuu JUHEUHbIX U K8AOPAMHbLIX YPAGHEHUUl U CUCMeEM JUHEUHbIX
VPABHEHUIl U HePABeHCME NPU peueHUulU 3a0a4 Opy2ux y4eOHbLX npeomemos;

®  guLIOUpamb COOMEEMCMEYIouUe YPAGHeHUs, HEePAGeHCMBA UMU UX cucmembvl Ol COCMABLEHUs MAMeMAmuyeckol mMooenu 3a0aHHOU peanlbHOU
cumyayuy uiy NPUKIAOHoU 3a0ayu,;

®  yMemb UHMEPNPEeMUposams NOJYUEHHbLI NPU PeUeHUU YPAGHEeHUs, HePaABeHCMEd Wl CUCHEMbl Pe3yibmam 6 KOHMeKCme 3a0aHHOU peanlbHOU
cumyayuuy uiu nPUKIAOHOU 3a0ayul.
DYyHKIUH

e  Onepuposamb NOHAMUAMU: QYHKYUOHATLHASL 3A6UCUMOCb, (DYHKYUs, 2pagur yHKyuu, cnocoodwvl 3a0anus (QYyHKyuu, apeymenm u 3HAYeHue
@yukyuu, obnacmv onpedeneHuss U MHOICECMBO 3HAYEHUN (DYHKYUY, HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (QYHKYUU,
YeMmHOCMb/HeYemHOCMb QYHKYUU,

N . . . k
®  cmpoumb epaguKu TUHENHOU, K8AOPAMU4HOU QYHKYUll, 0Opamuol NPONOPYUOHATLHOCIU, QYHKYUU 8UOA: Y = a+_b vy =Xy =X, y=|x|;
X+

® Ha npumepe K6AOpAMUYHOU QYHKYUU, UCNONb306amb npeobpasosanus epaguxa Gynkyuu Y=F(X) ons nocmpoenus epagurxos Gynxyuil
y =af (kx+b)+c,

®  cocmasname YpasHeHus NPSAMOU N0 3A0AHHbIM YCI0BUAM: NPOX0Osuell uepe3 06e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOX0Oosuell yepe3 OaHHY 10
MOYKY U NAPALIeIbHOU OAHHOU NPAMOU,

® uccrnedogamsv QYHKYUIO No ee epaghuxy;

®  HAXOOUMb MHOMCECMBO 3HAYUEHUL, HYU, NPOMENCYMKU 3HAKONOCMOAHCEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYULU,

®  Onepuposamsv NOHAMUAMU. NOCIE008AMENLHOCHb, APUPDMEMUUECKAs NPOSPECCUSL, 260MEMPULECKAsl NPOSPECCUsl;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2eOMEMPULECKYI0 NPOSPECCUIO.
B noBcexHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPDUKA PealbHYIO 3A8UCUMOCTTb UL NPOYECc NO UX XaAPAKMEPUCTMUKAM,

®  UCNONBL308AMb CEOUCMEBA U 2PAPUK K8AOPAMUUHOU (DYHKYUU NPU PelueHUl 3a0ay U3 Opyeux yueOHbix npeomemos.
TekcToBBIE 32241

L Pewamo npocmole U Cl10H#CHbLE 3a0ayqu PA3HbIX MUnNoe, a makace 3a0a4u NOBLILUEHHOL mpy()Hocmu;
L4 Ucnolb306ams pasHsvle KpamkKue 3anucu Kaxk MOOenu MmeKCmoas CILONCHbIX 3a0ay Ois nocmpoernus NOUCKOBOU CXeMbl U peuteHus 3(166111,'

®  paziuuamev MOOelb MEKCma U MOOelb PeueHuUs 3a0ayu, KOHCMpPyupo8ams K 00HOU MOOEIU PEUleHUs HECTIONCHOU 3a0adu pasHvle MOOeIU MmeKCcma
3a0ayu;
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®  3HaAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ad (0m mpebo8arus K YCI08UI0 U OM YCI08UsL K mMpedo8anuio);

®  MOOenUpOo8amsb paccyiHcoeHus npu NOUCKe peuenuss 3a0a4 ¢ NOMOWbIO epag-cxemvl;

®  gvI0enAMb IMANLL peUeHUs 3a0aiU U CO0ePAHcAHUe KAHCO020 IMand;

®  Yuemb 6blIOUPAMb ONMUMANBHBIL Memo0 peuleHus 3a0adu U O0CO3HABAMb 8blOOP Memood, PAcCCMaAmpueams pPasiuyHble Memoobvl, HAX0OUMb
PasHble peuleHus 3a0ayu, ecid 603MONCHO,

®  QHAMU3UPOBAMY 3aMPYOHEHUs NPU PEUeHUU 3a0ay,

®  BLINOIHAMb PA3TULHbIE NPEOOPAZ0BAHUS NPEONONCEHHOU 3A0aYU, KOHCMPYUPOBAMb HOBblEe 3a0aUll U3 OAHHOLL, 8 MOM YUCLe 00pamHble;

®  UHMeEpPNnPemUpoO8ams GbIUUCIUMENbHBLE PE3YIbMAmMbl 8 3a0aue, UCCIe008amsb NONYYeHHOe peuleHue 3a0ayu;

®  AHAMUBUPOBAMDL BCEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX 00BEKMO8 U UBMEHeHUe UX XAPAKMepUucmuk Npu CO8MeCHmHOM
08udIceHUU (CKOPOCMb, 8peMA, PACCMOAHUE) NPU PeueHUU 3a0ay Ha 08UNCEHUE 08YX 00bEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANDABNEHUSX,

®  UCCRe008aMb 8CEBO3MONCHBLE CUMYAYUU NPU PeuleHUlU 3a0ad Ha O8UdCEHUe NO peKe, PACCMAmMpPUEams pa3Hble CUCIeMbl OMCYema,

®  pewams pazHOOOPA3Hble 3A0aYU KHA 4ACMUY,

®  pewamsb U 060CHOBbIBAMb CBOE peuleHUe 3a0al (8blOelAmb MAMEMAMUYecKyio 0OCHO8Y) HA HAX0XHCOeHUe YACMU YUCaa U YUcia no e2o0 Yacmu Ha
0CHOB€ KOHKPEMHO20 CMbICAA OpOOU;

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCMb 3A0AY PA3HBIX MUNOS, CEA3bIEAIOWUX MPU 8ETUUUHBL (HA paOOmMYy, HA NOKYNKU, HA O8UdICEHUE), BblOESINb
MU BETUYUHBL U OMHOUEHUSL MENCOY HUMU, NPUMEHSIMb UX NPU PEUEeHUU 3A0ay, KOHCMPYUPOB8ams cOOCMEeHHble 3a0ay YKA3AHHbIX MUN08;
871a0emb OCHOBHbIMU MEMOOAMU PeUuleHUs 3a0ay Ha CMeCU, CNIABbL, KOHYESHMPAYuU,
pewams 3a0ayu Ha NPOYEHMbL, 8 MOM YUCTe, CLOHCHbIE NPOYEHMbl ¢ 0DOCHOBAHUEM, UCNONb3YS PA3HbBLE CHOCOODI;
pewams joeudecKue 3a0ayu pasHblMu CROCOdamu, 8 Mom yucie, ¢ 08yMs OJ10KAMU U ¢ Mpemst OIOKAMU OAGHHBIX C NOMOWbIO MAOaUY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOSMHOCMEL HA OCHO8E UCNOTIb308AHUS U3YUEHHBIX MeMO0008 U 000CHOBbIBAMb peuleHue;
Peuams HeClodCHble 3a0adu N0 MaAmemMamuieckol Cmamucmuxe;

®  081a0emb OCHOGHBIMU MEMOOAMU PEUEHUs. CIOHCEMHBIX 3a0ay. apupmemuyeckull, areebpaudeckutl, nepedop BaApPUAHMOS, 2eOMempUYecKull,
epaghuyeckutl, NPUMEHIMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:

®  guIdenAmb NpuU peweHuu 3a0ay Xapakmepucmuku pPAcCMAmpuedaemMou 6 3aoaye CUmyayui, OMmIUudHble OMm pealbHblX (me, Oom KOMOpbIX
abecmpazuposanucy), KOHCMpPYupo8ams HOGble CUMYAYUU C YHemOoM dMUX XAPAKmMepucmuK, 8 YaCmHOCMU, NPU peueHuu 3a0ay Ha KOHYESHMpayuu, y4umoléams
NJIOMHOCMb 8eujecmasa;

®  pewams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs PedbHblX CUMYayuil, 6 KOMOPLIX He MpeOyemcs. mouHblll GblYUCIUMENbHbLL
pesynvmam,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCMeEMbl OMCYemd.
CraTuCcTHKA M TeOpHs BEPOSATHOCTEH

o  Onepuposamv nousmusmu: cmoibuyamsie U Kpyeosvie Ouazpammvl, mabiuysl OAHHLLX, CpedHee apugmemuyeckoe, MeOUaHd, HAUboOIvLULee U
Haumenbulee 3HaueHUus 8bl00PKU, pa3mMax 8blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIIOHeHUe, CIYYAUHASA USMEHYUBOCTb,

®  uzGIEeKAmMb UHPOpMaAYUIO, NPEOCMABIIEHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX,
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® cocmaenamb madIUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoeamv NOHAMUAMU: PAKMOPUAT YUCILA, NEPECMAHOBKU U COYemaHnus, mpeyeonrvHuk Ilackans;

®  NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupogamv NOHAMUAMU. CIVYAUHLIL ONbIM, CIVHAUHLIL 8bIOOD, UCNBIMAHUE, JNeMeHmMAapHoe ClyyYaliHoe cobvimue (Ucxood), Kiaccuieckoe
onpeoeneHue 8epoSMHOCMU CIYYAUHO20 COObIMUSL, ONepayul Hao CLYYAUHLIMU COOLIMUIMU;

®  npeocmasiamsb UHGOPMAYUIo ¢ NOMOWBIO KPY208 Jiliepa;

®  pewams 3a0a4u HA BbIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYECmMEd 6APUAHINOE C NOMOWBIO KOMOUHAMOPUKU.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

®  u36IEKAMb, UHMEPNPEMUPOBAMb U NPEodPA308bI8aMb UHDOPMAYUIO, NPEOCMABNIEHHYIO 8 MAbIUYax, Ha OUAPAMMAX, 2pAQUKaAX, Ompascarouyro
CBOUCMEA U XApPaAKMepUCMUKU peaibHblX NPoyeccos U A61eHUl,

®  onpedensamv cmamucmuieckue XapaKxmepucmuku 6bl00poK no madoauyam, ouazpammam, cpagukam, evINOIHAMb CPABHEHUE 8 3A8UCUMOCTU OM
yenu peutenus 3a0a4u;

o OYEHUBANb BEPOAMHOCNb peAlbHblX cobvimuil u A61eHull.
I'eomerpuueckue purypsi

e Onepuposame NOHAMUAMU 2EOMEMPUYECKUX Puzyp,
U38IeKamo, UHMEPNPemuposams U npeoopas’08bl8ams UHGOPMAYUIo 0 2eoMempuieckux Guaypax, npedcmasieHHyI0 Had Yepmextcax;
NPUMEHAMb ceomempuiecKue @Cll(‘n’lbl o peuerus 3610&'{, 6 mom yuciie, npednwzaearou;ux HECKOJIbKO Uaco6 peuterus,
dopmynuposame 6 npocmeriuux CIy4asx ceoLUcmaa u npusHaKu gueyp;

00KA3b16AMb 20MEMPULECKUE VINBEPIHCOCHUSL,

®  grademv cMaHOAPMHOU Kiaccugurayueli nI0CKUxX ueyp (mpeyeoibHUK08 U 4emulpexy20bHUKO8).
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  UCNONB308AMb CEOUCMBA 2EOMEMPUYECKUX uyp 05 peueHus 3a0ay NpaKmu4ecko2o Xapakmepa u 3a0ay U3 CMe#CHbIX OUCYUNTUH.
OTHomeHNs

e Onepuposamv NOHAMUAMU: PABEHCMEO Gueyp, pasHvle Quaypol, PABEHCMBO MPEY2OIbHUKOS8, NAPALIEIbHOCIb NPAMbIX, NePReHOUKVIAPHOCb
NPAMBIX, Vbl MeAHCOY NPAMBIMU, NEPREHOUKYIAD, HAKIOHHAS, NPOeKYUs, nododue gueyp, nodobHbvle ucypvl, NOOOOHbLE MPEY2OIbHUKU,

®  npumensimo meopemy Daneca u meopemy 0 NPONOPYUOHATLHIX OMPE3KAX NPU PEULeHUU 3A0aY,

®  Xapaxkmepuzo8amv 63aUMHOE PACNONIONCEHUE NPSMOU U OKPYIHCHOCTIU, O8YX OKPYICHOCEIL.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX NMPeIMETOB:

®  UCNONB308aMb OMHOWEHUSL OJISL PEUEeHUs. 3a0aU, BOSHUKAIOWUX 8 PealbHOU HCUSHU.
H3mepeHus M BLIYHCIEHHS

o Onepuposamv npedcmagienusamu o OIuHe, niowaou, obveme Kkax seruvunamu. Ipumensmo meopemy Iughazopa, hopmynvr niowaou, od6vema npu
PeueHuU MHO20UA208bIX 3a0ay, 8 KOMOPbIX He 8ce OaHHble NpedCmasieHbl s6HO, a MpeOVIOm GblYUCIEHUl, Onepupo8ams b6oaee WUPOKUM KOIUYECHmEOM
Gdopmyn onunvl, niowaou, 06vema, BbIYUCTAMb XAPAKMEPUCMUKY KOMOUHAyull hueyp (OKpYH#CHOCmeEl U MHO20Y20lbHUKO8) BbIYUCTAMb PACCMOSHUSL MEHCOY
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Queypamu, npumensams mpucoHomempuyecKue Qopmyavl 015 GbIYUCIEHUI 8 O0lee CLONCHBIX CVUASX, NPOBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U
PABHOCOCMABIEHHOCU,

®  1POBOOUMb NPOCTblE BLIYUCTIEHU HA 0OBEMHBIX MeNax,

®  opmyruposams 3a0auu Ha GbIYUCIEHUE OIUH, NIOWaAdel U 00beMO8 U Peulams Ux.
B noBceaHeBHOI )KM3HU M PU U3YYE€HHH IPYTHX MPEAMETOB:

®  1POBOOUMD GbIUUCICHUS HA MECIHOCMIL,

®  npumeHAmMb POpMYIbl NPU BLIYUCTIEHUSAX 8 CMEICHLIX YUEOHbIX NpeOMemax, 8 OKpycaoueli 0eticmaumenbHoOCu.
I'eomeTpuyeckue NocTpoeHu

o /300padsicamv ceomempuueckue ueypsvl N0 MeKCmosoMy U CUMBOIbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CYUASX,

®  GLINONHAMb NOCMPOEHUST MPEY20IbHUKOB, NPUMEHAMb OMOelbHble MemoObl NOCMPOEHUN YUPKYIeM U JUHEUKOU U Npoeooums npocmeiiue
UCCe006AHUs YUCTIA PeUleHULL;

®  u300pasicamv munosvie NiocKue Quaypvl u 00veMuble meia ¢ HOMOWbIO NPOCNENUUX KOMNbIOMEPHBIX UHCIMPYMEHMO8.
B noBceaHeBHOI )KM3HU M PU U3YYeHHUH APYTHX NMPeEIMETOB:

®  GLINOIHAMb NPOCMeluUe NOCMPOEHUs HA MECMHOCMU, HEODX0OUMbLE 8 PEaNbHOU JHCUHU,

®  OyeHUBaMb PaA3MeEPbl PeanlbHbIX 00BLEKMO8 OKPYIHCAIOULe20 MUDA.
IIpeodpa3zoBanus

e  Onepuposamv NnOHaAMUEM OBUICEHUS U NPeoOPA308aHUS NOO0OUs, 6]1a0emb NPUeMaAMU NOCMPOeHUs Gueyp ¢ UCNOIb308AHUEM OBUINCEHUU U
npeobpazosanuii NOOOOUsl, NPUMEHAMb NOJYYEHHbIE SHAHUSL U ONbIM NOCMPOEHULL 8 CMENCHBIX NPEOMEemMax U 8 PeaibHbIX CUMYAYUSIX OKPYIHCAIOUIe20 MUPa,

® cmpoumbs Gueypy, NOOOOHYIO OAHHOU, NOJL30BAMBCS CBOUCEAMU NOOOOUS 0151 0OOCHOBAHUS CBOUCME huzyp;

®  NpUMeHAMb CEOLUCMEA O8UdICEHULL Ol NPOBEOeHUsl NPOCMeUUX 000CHO8AHULL CBOLICME huzyp.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYIUX MPeAMETOB:

®  NpUMEHAMb CEOUCMEA OBUNMCEHUL U NPUMEHAMb N0000Ue OJis1 NOCMPOEHUl U 8bIYUCTEHUIL.
BekTopbl M KOOPAMHATHI HA MVIOCKOCTH

e  Onepuposamv NOHAMUAMU BEKMOpP, CYMMdA, PA3HOCMb 6EKMOpPO8, NPOU3BeOeHUe BEKMOpPd HA YUCTO, Y201 MeXHCO0Y BeKMOpaMu, CKAlApHOe
npouszgeedeHue 6eKmopos, KOOPOUHAMbl HA NIOCKOCMU, KOOPOUHAMbI BEKMOPA,

®  GLINOIHAMbL OeliCmEuUsi HaA0 8eKMOopamu (CloJCeHUe, GbluUmanue, YMHONCeHUe HA YUCIO), BbIYUCIAMb CKANAPHOE NpouzeedeHue, onpeoesams 6
NpOCMeuwux Cayyasx y2ol MexHcoy 6eKmMopamu, 6bINOJHAMb PA3NodCeHUe 6eKmMopd HA COCMAGNAwue, NPUMEHAmMb NOJNYYeHHble 3HAHUSA 8 u3uke,
NOb308AMbCSL YOPMYNOU BLIYUCTEHUS PACCMOAHUS MENHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS (uyp O/ peuleHus 3a0ay,

®  NPUMEHAMb 6EKMOPbL U KOOPOUHAMDbL OJisl PEULEHUs. 2eOMEMPULECKUX 3a0ad HA 8blYUCIeHUe ONUH, Y2l08.
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPeEAMETOB:

®  UCNONL308AMb NOHAMUS BEKMOPOB U KOOPOUHAM 05l peulenuss 3a0a4 no gusuke, ceocpagpuu u Opyeum yueoOHbiM npeomema.
HcTropust MaTeMaTUKHU

e Xapakmepuzo6amv 6K1A0 GblOAIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHbIX HAYYHBIX obaacmell;
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®  nOHUMAamMb Poib Mamemamuxu ¢ pazeumuu Poccuu.
Metoabl MATEMATUKH
o Ucnonw3ys uzyuennvie Memoobl, nPo8oOUNb 00KA3AMENbCME0, GbINOJHSIMb ONPOBEPICEHUE,
®  gbIOUPaAMb U3YHUEHHbLE MEMOObL U UX KOMOUHAYUU Ol PEUleHUss MAMeMAmUYeckKux 3a0au,
®  UCNONBL308AMb MAMEMAMuU4ecKue 3HaAHUs OJisk ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKPYICcalowell 0eicCmeumelbHOCMuU U NPOU36e0eHUsIX UCKYCCMEd;
®  npumeHsMb NPOCMeluUe NPOSPAMMHbBLE CPEOCEA U ILeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeUUeHUU MAMeMamu4eckux 3a0ay.

Conep:kanue y4eOHOT0 nmpeamera.
CopepxaHrie KypCOB MAaTEMATHKU 5—06 KIIACCOB, alNreOpbl U TeOMETPUH 7—9 KIIaCCOB 0OBEIMHEHO KAK B UCTOPUYECKH CIIOKUBILIUECS JTHHHUH (YUCIIOBAS,
anrebpanyeckas, reoMeTpruueckas, GyHKIMOHAIbHAS U JIp.), TAK U B OTHOCUTEIHHO HOBBIE (CTOXacTHUYeCKas JIMHUS, «peajibHas MareMaTuka»). OTAenbHO
MpEACTABJICHBI IMHUA CIOXKCTHBIX 3ada4, HCTOPUYCCKAA JIMHUS.

Dnemenmel meopuu MHOJIcecme u MaAMemMamuyecKkoil 102uKu

CornacHo ®I'OC ocHoBHOrO 00111€T0 00pa30BaHUs B Kypc MaTeMaTUKH BBEJCH pa3jen «JIoruka», KOTOpHIM HEe MpeanoiaraeT JOMOTHUTEIbHBIX YacoB
Ha U3YYCHUU U BCTPAUBACTCS B Pa3IMIHBIC TEMBI KYPCOB MAaTEeMATUKH B WH()OPMATUKH U TIPEIBAPSICTCS 03HAKOMIICHHEM C DJIEMEHTaAMH TCOPUHA MHOXECTB.

MHo:kecTBa U OTHOIIEHUS] MKy HUMU

MHOXECTBO, Xapakmepucmuieckoe C80UCHE0 MHONCECHEd, dIEMEHT MHOXKECTBA, Nycmoe, KOHeYHoe, OecKonmeyHoe MHOodcecmseo. 110aAMHOXKECTBO.
OTHolLIIEHNE TPUHAJUICKHOCTH, BKIIOUEHHUS, PAaBEHCTBA. DJIEMEHThI MHOXKECTBA, CIIOCOOBI 3a/laHUsl MHOXKECTB, pACHO3HABAHUE NOOMHONICECMS U INeMEHMO08
NOOMHONCECME C UCNOIb308AHUEM KPY208 Diiiepa.

Onepanuu HAJ MHOKECTBAMM

[lepeceuenne um 0OBENMHEHHE MHOXECTB. PazHocmb MHOMCecm8, OOnoNHeHue MHodxcecmea. Mumepnpemayus onepayuil HAO MHOICECMEAMU C
noMOwbio Kpy2086 Jiinepa.

DJ1eMeHTBhI JIOTUKH

Omnpenenenue. YTBepxkaeHUs. AKCHOMBI B TeopeMbl. JlokazarenbcTBo. JloKa3aTeabCTBO OT MpOTHBHOrO. Teopema, oOpaTHas naHHoi. [lpumep u
KOHTPIIPUMED.

Bricka3biBaHus

HcTHHOCTD M JIOXKHOCTH BBICKa3bIBaHUA. CrodiCHble U npocmole 6bickazvleanus. Onepayuu HAO 6bICKA3bIGAHUAMU C UCNONb308AHUEM TIO2UYECKUX
CBA30K: U, UL, He. Y CII08Hble BbICKA3LIBAHUA (UMNIUKAYULL).

Cooepircanue Kypca mamemamukxu 6 5—6 knaccax

HarypanbHble unc/ia 4 HyJIb

HarypanbHblil psij 4uCes U ero CBOicTBa

HarypanbHoe 4mClIO, MHOKECTBO HATypaJbHBIX YHCEl U €ro CBOMCTBA, M300pa’keHHWE HATYpPaJIbHBIX YHCEN TOYKAMU Ha YHUCIOBOM MpSIMOIi.
Hcnonbs30BaHKe CBOWCTB HATYPAJIbHBIX YUCEII IIPU PELLICHUN 3a/1a4.

3anuce M YTEeHHE HATYPAJIbHBIX YUCEJ
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Paznmuune mexnay nudpoit u unciaom. [lo3unroHHas 3amuch HATYPAILHOTO YMCIIA, TIOMECTHOE 3HA4eHHE IUQPBI, pa3psabl U KIAcChl, COOTHOIICHUE
MEXKY IBYMSI COCEIHUMU Pa3psIAHBIMU €IMHUIIAMU, YTEHUE U 3aMUCh HATyPAJIbHBIX YHCEIL.

OxpyriieHne HATYPAJBHBIX YK CeJ

Heobxomumocts okpyrienus. [IpaBuiio okpyrieHus HaTypaJbHBIX YHCEIT.

CpaBHeHMe HATYPAJBHBIX YK CeJl, CPABHeHHE ¢ YUCIoM ()

[TonsiTe O CpaBHEHWHU YHUCEN, CPABHCHUE HATYpPaJbHBIX YHCE JAPYT C APYTOM M C HYJEM, MaTeMaTHYecKas 3alKich CPaBHEHUM, CITOCOOBI CpaBHEHUS
YHUCell.

JeiicTBusI ¢ HATYPAJbHBIMH YUCJIAMHU

CiiokeHue 1 BhIUMTAHUE, KOMIIOHEHTBI CJIOKEHUSI U BBIUUTAHUS, CBA3b MEXK/y HUMHU, HAXO0XKJICHUE CYMMbI U PA3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTH
MPY U3MEHEHUU KOMIIOHEHTOB CJI0KEHUS U BHIUMTAHUA.

YMHOKEHUE U JIeICHUEe, KOMIIOHEHThl YMHOXKEHUS U JICJICHHSI, CBSA3b MEXKIY HAMH, YMHOKCHHE U CIIO)KEHUE B CTOJIOWK, JCTICHUE YTrOJIKOM, IMPOBEpKa
pe3ynbTaTa ¢ MOMOIIBI0 MPUKUAKU U 0OpaTHOTO JEHCTBUS.

[TepemecTuTenbHBIN M COYETATENbHBIA 3aKOHBI CJIOKEHUSI M YMHOXKCHHS, PaCIpEICIUTEIbHbIA 3aKOH YMHOXXEHHS OTHOCHUTEIBHO CIIOKCHHS,
000CHOBaHUE ANI2OPUMMOB BLINOJIHEHUS apUpMemuuecKux Oeucmeutl.

CreneHb ¢ HATYPAJbHBIM MOKa3aTeJIeM

3anuce 4Mcia B BUAE CYMMBbl Pa3psIHBIX CJIaraéMbIX, IOPSAIOK BBIIIOJIHEHHS IEUCTBHUI B BBIPAXKEHUSX, COACPIKALUIUX CTEIECHb, BBIYMCICHUE 3HAYECHUN
BBIPOKECHHH, COJEPIKALUX CTEIICHb.

YucsioBbie BbIPAKEHNUS

UucnoBoe BhIpaKEHHUE U €T0 3HAYCHUE, TTOPSAIOK BBITIOJIHEHHS ICHCTBUH.

JlesreHHe ¢ 0CTATKOM

JleneHue ¢ 0OCTaTKOM Ha MHOXECTBE HATYpPaJbHBIX YUCE, c8olicmea denenus ¢ ocmamkom. [IpakTuueckue 3aaun Ha JEJICHUE C OCTATKOM.

CBoJiicTBA ¥ MPU3HAKH 1eTUMOCTH

CBOICTBO 1€TUMOCTH CyMMBI (pa3HOCTH) Ha uucio. [IpusHaku nenumoctu Ha 2, 3, 5, 9, 10. Ipusuaxu oerumocmu ua 4, 6, 8, 11. Joxazamenbcmeo
npusHakos oearumocmu. PeneHne npakTHYecKuX 3a/1a4 ¢ IPUMEHEHUEM IPU3HAKOB JETUMOCTH.

Pa3jioxkeHnue 4ync/ia Ha NPOCTbIe MHOXKUTEIH

[TpocTeie u cocTaBHBIE YUCHA, peuiemo Ipamocgena.

Pa3znosxeHne HaTypambHOTO YKCIIa HA MHOXKUTEIH, PA3JIOKEHUE Ha TIPOCThIE MHOKUTENU. Koauuecmeo denumeneti Yucia, aieopumm pasiodcenuss Yucia
Ha npocmvle MHONCUMENU, OCHOBHAS meopema apu@dmemuxu.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb3oBanue OYKB JJIsi 0003HAYEHUS YHCEN, BBIYUCICHNE 3HAYCHHsSI anTreOpanyecKoro BRIPAKECHUSI, TPUMEHEHUE alreOpandecKuX BBIPAKEHUN s
3aMucy CBOMCTB apu(MeTHUECKHUX ACHCTBUI, TpeoOpazoBaHue anreOpanueckux BbIpaKEHUH.

JesmTeu M KpaTHbIe

JlenuTenpb u €ero CBOMCTBA, OOUTUI JEMUTENb IBYX U 00Jiee yncesl, HAauOOIBIINI 00N AeIUTETh, B3AUMHO IMPOCTHIC YUCIIa, HAXO0XKICHHE HAaNOOJIBIIIETO
obmiero nenutens. KpaTHoe u ero cBoiicTBa, o01iee kpaTHOE JBYX U OoJjiee uncell, HauMeHbIIee 001Iee KpaTHOe, CIIOCOObI HaX 0k /ICHUsI HANMEHBIIIEro 00IIero
KpaTHOTO.

Apoon
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OO0bIKHOBEHHBIE IPOOH
Joms, gacth, 1poOHOE YKcIo, 1podb. [[poOHOE unciio Kak pe3yabTaT aeneHus. [IpaBuiibHbIEC U HEMPAaBWIbHBIC IPOOH, CMENIaHHAs APOOh (CMEIIaHHOE YHUCIIO).
3anuch HaTypaTBHOTO YKCTIa B BUJIE JPOOH ¢ 3aJaHHBIM 3HAMEHATEIEM, TPEoOpa30BaHNEe CMEIIaHHOM IpoOU B HEMPABHIILHYIO IpOOh U HA00OPOT.
[IpuBenenue npobeii k oomemy 3HameHatenno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.
CrnoxeHue 1 BEIYMTaHHE OOBIKHOBEHHBIX Apo0eil. YMHOKEHUE U elieHne OOBIKHOBEHHBIX JpoOei.
ApudmeTrnueckue JeCTBUS CO CMEIIAaHHBIMU JPOOSMHU.
Apudmernueckre AeUCTBUS ¢ APOOHBIMU YHCIIAMHU.
Cnocobwsl payuonanuzayuu 6bI4UCIEHUN U UX NPUMEHEHUE NPU BbINOJIHEHUU OeUCEULL.

JecsAiTHYHBIE IPOOH

[lenas u npoOHas yacTu necsaTU4HOM npodu. [IpeoOpasoBanue AecATUYHBIX JIpoOeil B 0ObIKHOBEeHHBIE. CpaBHEHUE AECATUYHBIX JIpoOeii. CliokeHue u
BBIUUTAHUE JECATUYHBIX Jpobei. OKpyriieHHe AeCATHUHBIX Apo0eil. YMHOKEHHE U JAeJIeHUEe NECITUYHBIX Ipo0eil. [Ipeobpazosanue 0bbIKHOBeHHbIX Opobeli 6
Ooecsimuunble Opoou. Koneunvle u 6eckoneunvie decssmuunvle Opoou.

OTHoueHne ABYX YHce

Macmrab Ha ninade u kapte. [Iponopuuu. ColicTBa mponopiuii, npuMEHEHHEe MPONOPLUUNA U OTHOIICHUH MPU PEIICHUH 3a/1a4.

Cpennee apupmeTnyeckoe yuceJ

Cpennee apudmerrueckoe AByX uncen. M3o0paxkenue cpeaHero apuMeTndeckoro IByX YMcell Ha YHCIOBOU MpsMoii. Perienne npakTuyeckux 3aaad ¢
IIPUMEHEHUEM cpeliHero apudmernyeckoro. Cpedree apugpmemuueckoe HeCKOIbKUX YUCE.

IIpoueHTHI

[onsarue nmpoueHTa. BeruucieHne mporeHToB OT YMCIIa U YUCIIa 110 H3BECTHOMY IPOLIEHTY, BBIPAKCHHE OTHOIICHHS B IPOICHTaX. PeleHne HeCI0KHbBIX
MPAKTUYECKHX 3aJ1a4 C MPOIICHTAMHU.

JAunarpammsbl

CronbuaTble ¥ KpYroBble AuarpaMmsl. V3BieueHne HHGOpMALUU U3 TUarpaMM. Mzobpadsicerue ouazpamm no 4uciosbim OGHHbIM.

PanuonanbHbIe yncIa

IMono:xkuTeNbHBIE U OTPULIATEIbHbIE YHCIA

N306paxkenue uncen Ha 4uciaoBOM (KoopAuHATHOW) mpsimoil. CpaBHeHue yucen. Moaynp ymciia, TeOMETpUYecKass MHTEpIpeTauss MOy YHcla.
JIeHCTBUS ¢ MOJOKHUTEIBHBIMHU U OTPULIATENILHBIMU YHCIIaMU. MHOXECTBO LIEJIbIX YHCEN.

IMonsiTHe 0 panMOHATBLHOM uYnce. [lepsuyunoe npedcmasgieHue 0 MHOMCeCmae payuoHaIbHbIX yuce. JIeWCTBUS ¢ pallnOHATHLHBIMHI YHCIIAMH.

Pelenue TeKCTOBBIX 33124

Eaunuubl u3MepeHMii: JUTMHBI, TUTOMAIN, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCHMOCTH MEXIY €IWHUIIAMHA WU3MEPEHUS KaXIOW BEITHYUHBI.
3aBUCUMOCTH MEX1Y BETMUMHAMH: CKOPOCTb, BPEMSI, pACCTOSIHUE; TPOU3BOIUTENLHOCTh, BpeMsl, paboTa; IIeHa, KOJIMYECTBO, CTOMMOCTb.

3amauu Ha Bce apudMeTHUecKne 1eiCTBUSA

Pemenne TekcToBBIX 3amau apudmerHueckuM criocobom. Vcrmonbp3oBaHue TaONHUI, CXEM, YEPTEXeH, IPYTHX CpPEACTB NPEACTABICHUS JAHHBIX MPHU
peIIeHUH 331a4u.

3agauu Ha IBMKeHHE, Pa00TY U MOKYIIKH

Pemrenne HecnoXHBIX 3a/a4 Ha JABMKEHHE B MPOTHUBOTIOJNIOKHBIX HAIPABJICHUSIX, B OJHOM HAIIPABIICHHUH, ABIKEHHE IO PEKe MO TEYCHUIO W MPOTHB
TeueHus. Pemenue 3a1a4 Ha COBMECTHYIO paboTy. Ilpumenenue npobeii mpu petieHnu 3aaad.
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3agauu HA YACTH, 10JIH, POIEHTHI
Pemenue 3a1a4y Ha HaXOXI€HNUE YaCcTH YKCIIA M YUCIIA MO ero yacTu. Pernienue 3a1a4 Ha mpoueHTs! U gonu. [IpuMenenre nponopiuii npu penieHnu 3aau.

Jlornueckue 3agauu

Perienrie HEeCIOKHBIX JIOTUYECKUX 3a/1ad. Peuenue 102uteckux 3a0a4 ¢ nomowwo epaghos, mabauy.

OcHOBHBIE METO/IbI pellieHHs TEKCTOBBIX 3a/1a4: apu(MeTHIeCKuil, mepedop BapuaHTOB.

Harasinnasi reomerpust

Ourypsl B OKpyxaromiem mupe. HarmsmHeie mpencraBieHus 0 (Gurypax Ha IDIOCKOCTH: TMpsiMasi, OTPE30K, Jyd, YroJ, JIOMaHas, MHOTOYTOJbHUK,
OKPY’XKHOCTb, KpYI. UeTbIpexyrojibHUK, MPSMOYTOJIbHHUK, KBajapaT. TpeyroiabHHK, 6udvl mpeyeonvHuxos. llpasunvhvlie mHoz2oyzonvHuku. VI3oOpakeHue
OCHOBHBIX T€OMETpPHUECKUX (GUryp. Bzaumuoe pacnonosicenHue 08yX NPAMbBIX, 08YX OKPYICHOCHEU, NPAMOU U OKpydchocmu. JIIMHa OTpes3Ka, JOMaHOH.
Enununsr u3mepenust anuasl. [loctpoenue otpes3ka 3agaHHoi nHbL. Bunel yrios. I'pagycHas mepa yria. M3amepeHue M MOCTPOEHHE YIJIOB C ITOMOUIBIO
TpPaHCIIOPTHPA.

[Tepumerp mHOroyronpuuka. [loHaTue miomanu GUrypsl; eqUHUIBI U3MepeHus riomanu. [lnomane npsmoyronbpHuUKa, KBagparta. [lpubnmkenHoe
MU3MEepeHue IIomaan Guryp Ha Kierdatoi oymare. Pagnogenuxue ghueypuol.

Harnsagueie npenctaBieHus: O IpOCTPaHCTBEHHBIX GUTypax: KyO, mapajuienenunes, npusmMa, nupamuaa, map, chepa, konyc, nuunuaap. M3obpaxenue
MIPOCTPAHCTBEHHBIX (uUryp. IIpumepwl cewenuii. Muoeoepannuku. Ilpasunvhvle mrocoepannuxu. [TpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, IIJIMHIPA U KOHYCA.

[Tonsitre o6beMa; eauHULIBI 00beMa. OObeM IPSIMOYTOJIBHOTO Napajuienenunena, Kyoa.

[Tonsitue o paBeHcTBe Guryp. LlenTpanbHas, oceBas U 3epkaivHas CAMMETpUH. M300pakeHue CHMMETPUYHBIX (DUTYD.

Pemenne npakTuyeckux 3ajad ¢ IPUMEHEHUEM IIPOCTEHILINX CBOUCTB (QUTYD.

HcTopusi MaTeMaTHKHU

llosenenue yugp, 6yks, uepoenugos 6 npoyecce cuema u pacnpeoenenuss npodykmos Ha /lpesnem bnuscnem Bocmoxke. Céazv ¢ Heonumuueckot
pesonioyueti.

Pooicoenue wecmudecsimepuunoii cucmemol cuucienus. Ilosenenue decamuunoii 3anucu ducei.

Poorcoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HO/, npocmule uucna. Pewemo Spamocgena.

llosenenue nyna u ompuyamenbHulx yucen 8 mamemamuxe opesnocmu. Ponv /[uogpanma. Ilouemy (—1)(—1) =+17

Jlpobu 6 Basunone, Ecunme, Pume. Omkpoimue oecsaimuunvix opobeil. Cmapunnsie cucmemsl mep. ecamuynvie Opoou u mempudecKkas cucmema mep.
JI. Macnuyxutl.

Cooepircanue Kypca mamemamuxu ¢ 7-9 Knaccax

Auredpa

Yucaa

PaunonasbHbie yuciaa

MHOXecTBO pallMOHaTIbHBIX uncesl. CpaBHEHHE pallMOHAIBHBIX Yncel. JIefcTBUS ¢ palMoHaNbHBIMU YUCHaMu. [Ipedcmasnenue payuoHaibHo2o Yucia
decsamuunou 0poobIo.

HppanuoHajbHble YuCIa
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[TonsTHEe WppanuoHANBHOTO yHcla. Pacrmo3HaBaHue UpparMoHaIbHBIX uncen. [IpuMepsl Jgoka3aTenbeTB B anredpe. MppanuoHaabHOCTh YHCa \/E .
[Ipumenenue B reometpun. CpagreHue uppayuoHaibHsix yucen. MHuoscecmeo oelicmeumenbubix Yucei.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucnoBble 1 OyKBEeHHbIE BbIPAKEHUS

Boipaxkenue ¢ nepemeHHoi. 3HaueHue BblpaykeHus. [loacTaHOBKa BbIpaKEHNN BMECTO IIEPEMEHHBIX.

esbie BbIpaskeHUst

Crenenb ¢ HaTypaJIbHBIM IIOKa3aTesIeM U ee cBoiicTBa. [IpeoOpa3zoBanus BEIpaXXEHUI, COJIEPKAIUX CTETIEHU C HATYPaJIbHBIM ITOKa3aTeNIeM.

OpnHowneH, MHOTOWIEH. JeHCTBUS ¢ OJHOWJICHAMH W MHOTOYIEHAaMHU (CIOKEHUE, BBIUMTAaHUE, YMHOKeHHUE). DPopMysbl COKPALEHHOTO YMHOXKECHHUS:
Pa3HOCTh KBaJpPaTOB, KBaJpaT CYMMBbI M Pa3HOCTH. Pa3nojkeHHe MHOTOWIEHAa HAa MHOMKHTEIH: BBIHECEHHE OOILIET0 MHOXKHUTENSA 3a CKOOKH, epYHnuposKd,
npumeHenue hopmyi COKpaueHHo20 yMHoxcenus. Keaopammuolii mpexuiet, pasioxicenue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

Jlpo0HO-pauHoHATbHbIE BIPAKEHUS

Crenenp ¢ 1ensiM mokaszareneMm. [IpeoOpa3oBaHue ApOOHO-TUHEHHBIX BBIPAKEHUN: CIOXKEHHE, YMHOXCHHE, NEIIeHUe. AnecedOpauieckas Opodwb.
Jlonycmumvble 3HaueHuss nepemenHvix 8 OpoOHO-payuoHanibhbix svipadcenusx. Cokpawenue aneeopauueckux opooei. Ilpusedenue ancedopauueckux opobet K
obwemy 3Hamenamenio. /leticmeus ¢ aneedpauyeckumu OpoosImMu. ClodliceHue, bluumanue, yMHoJceHue, OeleHue, 6036e0eHUe 6 CIEeNneHb.

Ilpeobpazosanue svipasicenuil, COOEPHCAuUX 3HAK MOOYJIA.

KBaaparnbie kopHu

Apudmernueckuii KBaapaTHBI KopeHb. [IpeoOpa3oBaHWe BBIpaXECHUN, COJCPKALNIMX KBaJgpaTHbIE KOPHU: YMHOXCHHE, JIEJICHUE, BBHIHECEHUE
MHOKUTEJNS U3-T10]] 3HAKa KOPHS, 8HeCeHue MHONCUmeisi N0O 3HAK KOPHSL.

YpaBHeHUSs] H HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.

YpaBHeHus

[Tonsatue ypaBHeHUsI U KOpHS ypaBHeHUs. [Ipedcmasnenue o pasnocunvnocmu ypaeuenui. Qonacmo onpedeieHus ypasueHus (001acmos 0OnyCmumblx
3HAYeHUll NepemMeHHOLL).

JIuHeiiHoe ypaBHEeHHE M €er0 KOPHHU

Pemenune nuHelHBIX ypaBHeHUN. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xopmuetl nunetinozo ypasrnenus. Pewienue nunetinvix ypasHenutl ¢
napamempom.

KBaapaTHoe ypaBHeHHE H €r0 KOPHH

Ksanpartaeie ypaBHeHus. HenomHble KBagpaTHbIC ypaBHEHUS. J[MCKpUMUHAHT KBaJIpaTHOTO ypaBHeHHS. Dopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buema. Teopema, obpamuas meopeme Buema. Perienne KBagpaTHBIX YpaBHEHUI:MCIIONb30BaHNE (POPMYIIBI ISl HAXOXKICHUS KOPHEH, epaguyeckutl
MemoO peuilenusl, pasliodceHue Ha MHOXMcUmenu, noobop KopHel ¢ UCNONb30eaHuem meopemvl Buema. Konuuecmeo kopmeil K8aOpamuo2o ypasHeHus 8
3asucumocmu om e2o Ouckpumunauma. buxeaopamuvie ypasuenus. Ypasnenus, ceooumvie K AuHeluHbIM U KeéaopamuwviM. Keaopammuwvie ypasnenus c
napamempom.

JlpoGHo-panMoHaJ/IbHbIE YPABHEHUS

Pemenne npocrermmx qpoOHO-THHEWHBIX YpaBHEHUHN. Peuternue OpoOHO-payuoHaIbHbIX YPAGHEHUII.
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Memoouvl pewienus ypasHeHul: Memoobl paGHOCUNbHBIX NPE0OPA308aHUL, MeMOO 3aMeHbl NepeMeHHOlU, epaguyeckull memoo. Hcnonvzosanue ceolicms
dyHKyull npu peweHuy ypasHeHuil.

Tpocmetiwue uppayuonanshvle ypasrenus suda (| f (x) =a, \/f (x) = \fg (x).

Ypasuenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUI

YpaBHeHue ¢ AByMs nepeMeHHbIMU. JInHeiiHOe ypaBHEHUE ¢ ABYMS epeMEHHBbIMU. [Ipamas kak epaghuyeckas unmepnpemayus TUHEUHO20 YPABHEHUS
€ 08YMs nepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUM.

MeToap! peleHus CUCTeM JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU: epagdhuieckuii Memoo, Memoo C10H#CeHUs, METO]I IOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnosle HepaBeHCTBA. CBOMCTBA YKCIOBBIX HepaBeHCTB. [IpoBepka cripaBeATMBOCTH HEPABEHCTB MPHU 33JaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

HepaBenctBo ¢ mepemennoi. Ctporue u HecTporue HepaBeHCTBA. (Ooracmb onpeoenenus HepaseHcmea (001acms OONYCMUMbBIX 3HAYEeHUl
nepemeHHol).

Pemienue nuHEHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Peuienue k6aopamuvix HepaBeHCMS. UCNOIb30BAHUE CBOUCME U 2pahuKra K8AOPaAMuUYHOU HyHKYUU, Memoo
UHMEPBAos. 3anucy peuleHus KeaopamHo20 HepaseHcmaa.

Pewenue yenvix u 0podHO-payuoHaIbHLIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

Cucrembl HEpaBeHCTB

CucrteMbl HEpaBeHCTB ¢ OJJHOU NepeMeHHOH. PelieHne cucreM HEpaBEHCTB C OJHOW MEpeMEHHOM: JIMHEHHbIX, keaopamuuix. VI300paxkeHue pereHus
CHCTEMbI HEPAaBEHCTB Ha YMCJIOBOM MPSAMOM. 3alIUCh PEICHNs CUCTEMbI HEPABEHCTB.

DOyHKIUH

IHousitue pyHkumMu

JlekapToBBI KOOpAUHATHI Ha IUIOCKOCTH. DopMupoBaHME MPEACTABICHUNA O METANpPEIMETHOM MOHIATUU «KOOpAMHATHI». CrocoObl 3aaHus (QyHKIIMMA:
aHaJIMTUYeCcKuil, rpaduueckuit, Tabauunbiil. ['padux pynkuuu. [Tpumeps! GyHKIUHN, MOTyYaeMbIX B IPOLIECCE UCCIIEIOBAHUS PA3IMUHbIX PEAJIbHBIX MPOILIECCOB
U pelleHus 3ajad. 3HaueHue QpyHKIuM B Touke. CBoiicTBa (pyHKIMIA: 007acTh onpeneneHus, MHOXKECTBO 3HAYEHUH, HYJIH, IPOMEKYTKH 3HAKOI OCTOSHCTBA,
yemHocmb/HeuemHocmy, TIPOMEKYTKH BO3pacTaHus U yObIBaHUs, HauOoblllee U HauMeHblIee 3HaueHus. Mcenenoanue pyHkuuu mo ee rpauky.

IIpeocmasnenue 06 acumnmomax.

Henpepwignocmo ¢hynxyuu. Kycouno 3adannvie oynkyuu.

JIuneiinas pyHKuus

CaoiictBa M rpaduk nuHelHOW (yHKIUHU. YTiIoBOM Kod(duuumeHT npsmoil. Pacnonoxxenue rpaduka JnHEeHHOW (PYHKIMU B 3aBUCUMOCTH OT €€
yriaoBoro koddduirenta u ceodogHor0 UneHa. Haxoocoenue koaghhuyuenmos auneino GyHKyuu no 3a0aHHbIM YCI08UIM: NPOX0dAHCOeHUe NPAMOU Yepe3 06e
MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0 MOYKY U NAPALLEebHOU OAGHHOU NPAMOU.

KBaapaTuunas GpyHkuus
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CeoiictBa u rpaduk kBagparuyHoil (yHkumu (mapabomna). Ilocmpoenue epagura keadpamuunol @yukyuu no moukam. HaxoxneHue Hynel
KBaIpaTUYHON QYHKIINU, MHOMCECMBA 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEINHCYMKO8 MOHOMOHHOCMU.
OO0paTHasi NPONOPIUOHATBHOCTH

k
CaoiicTBa QyHKIIMU y = k y = —. I'unepOouna.
X x
I'paguru pynxyuii. lipeodpasosanue epapura gynkyuu y = f (x) 013 nocmpoenus epaguxos gynkyuil 6uoa y = af (kx+b)+c -

I'paguxu ywicyui y=a+$b, y =Xy =%, y=|x-

IMocaenoBaTeIbLHOCTH U MPOTPeCCHH

UYucroBas mocne10BaTeaIbHOCTh. [IpuMepsl YnciIoBBIX OCIEI0BAaTENbHOCTEH. beckoHeuHbIe OCIe10BaTeNbHOCTH. ApH(MeTHIeCKast MPOrPecCcHs U ee
cBoricTBa. ['eomeTpuyeckas nporpeccus. Popmyna odouge2o wieHa u cymmuvl N Nepevix YieHos apupmemuyeckou u eeomempuieckoii npoepeccuti. Cxooauasics
2eomMempuieckas nPoepeccus.

Penienne TeKCcTOBBIX 32124

3anaum Ha Bce apugMeTHUECKHUeE 1€l CTBUA

Pemienne TekcToBBIX 3amau apudmeruueckum criocoboM. Vcmonb3oBaHue TaONUI, CXEM, YEPTEIKEH, MPYrUX CPEICTB MPEACTABJICHUS JaHHBIX IMPH
peIIeHUH 33Ja4u.

3agaum Ha IBUKEeHHUE, PA00TYy M MOKYIIKH

AHam3 BO3MOXKHBIX CUTYAIMil B3aMHOTO PACIIOJIOKEHHUSI 00BEKTOB P MX JBWKEHHU, COOTHOIIECHHUSI 00EMOB BBIIIOHAEMBIX pabOT MPH COBMECTH Oi
pabore.

3ajayM Ha YACTH, 10JIM, IPOLEHTHI

Pemenne 3a1ay Ha HaXOXJEHUE YACTH YMCIAa U YHUCIAa TIO €ro yacTH. Pemienue 3aqad Ha pOIEHTH U Aoiu. [IpuMeHeHne mponopuuid mpu pelieHun
3ajad.

Jlornyeckue 3agauyu

Pemenune nmoruveckux 3amad. Peuterue no2uyeckux 3a0ay ¢ NOMowbio epagos, mabauy.

OcHOBHBbIE MeTO/ABI pelleHUs] TEKCTOBBIX 3a4a4: apupMeTHYeCcKHil, anredpandeckuii, mepedop BapHaHTOB. [lepsuunvie npeocmagieHus 0 Opy2ux
Memooax peutenuss 3a0ay (ceomempudeckue u epaguieckue memoovl).

CraTucTuKa ¥ Teopusi BepOsITHOCTEI

Crarucruka

TabnuuHoe u Tpaduyeckoe MpeACTaBICHHE NaHHBIX, CTOJIOYaThle W KPYroBbIE AMArpamMmbl, Tpaduku, MPUMEHEHHE IuarpamMM U TrpadukKoB Ams
OIMCAHMS 3aBHCUMOCTEH pealbHBIX BEIMYMH, W3BJICUCHHE WHPOPMAIUU U3 TaONHWI, auarpaMMm u rpadukoB. OmucarenbHbIE CTATHCTUYECKHE TOKa3aTeln
YHCIIOBBIX HAOOPOB: cpeHee apupMeTuyeckoe, Meouara, Haubosblllee U HaUMeHblee 3HaYeHUs. Mephl pacceMBaHMs: pa3Max, Oucnepcus u CmaHoapmuoe
OMKIIOHEeHUe.

Crnyyaiinast ©'3MEHUYMBOCTh. I3MEHUMBOCTD NP U3MEPEHUsIX. Pewarowue npaguna. 3aKOHOMEPHOCMU 8 USMEHUUBLIX 8ETUUUHAX.

CayuaiiHble coObITHSI
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Crnyyaiinble OMBITHI (IKCIIEPUMEHTHI), 3JIeMEHTapHbIE Cly4yaiiHble cOOBITUS (MCXObI). BeposTHOCTH 3neMeHTapHBIX cOObITUNH. COOBITHS B CITy4aifHBIX
HKCIIEPUMEHTaX U OJIarONpHUATCTBYIOLINE 3JIEMEHTapHble CcOObITHA. BeposTHOCTH ciydallHbIX cOOBITHI. ONBITBI ¢ PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITusiMH. Kiaccrmueckne BEpOSTHOCTHBIE OMNBITHI C HUCIOJIb30BAaHUEM MOHET, KYOMKOB. [Ipedcmasenenue cobwvimuii ¢ nomowwto ouazpamm iiepa.
Ilpomusononooicnvie cobvimus, obOveouHenue u nepeceverue coovimuu. Ilpasuno cnooicenus eeposmuocmeti. Cayuatinwiii 6vlOop. I[Ipeocmasnenue
aKcnepumenma 6 ude oepesa. Hezasucumvle cobvimus. Ymuoxcenue seposmuocmeil nezasucumvlx coovimuii. [lociedosamenvhvie He3a8UCUMbBLE UCHLIMAHUA.
[IpencraBieHue 0 HE3aBUCUMBIX COOBITUSAX B KU3HH.

dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymmnooicenus, nepecmarnosku, gaxkmopuan uucia. Cowemanusi u yucio covemauuil. @opmyna uucia covemanuti. Tpeyeonvuux Ilackans.
Onvimul ¢ 6016UUM YUCTIOM PABHOBO3MOICHLIX dJIEMEHMAPHBIX cOObImull. Bviuucienue gepoamnocmeti 6 onblmax ¢ npumeHeHuem KOMOUHAMOPHBIX GOPMYIL.
HUcnvimanus bepuynnu. Ycenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuii bepuyunu.

Cnyuaiinvle éenuyunbl

3nakomcmeo co  CHYYAUHLIMU  BEIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKDEemHbIX CHyYyaunslx eenuyud. Pacnpedenenue eeposmuocmell.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuiecko2o odxcudanus. Ilouamue o 3axome b6orvuux uucen. Hsmepenue eeposmuocmei. llpumenenue
3aKOHA OONBUWUX YUCeT 8 COYUOTIO2UL, CIMPAX08AHUU, 8 30PABOOXPAHEHUU, 0becneueHul 6e30NaACHOCMU HACeNeHUs 8 YPe38bIYaLIHbIX CUMYAYUSIX.

I'eomerpus

HUcropust MaTeMaTHKH

Bosnuknoeenue mamemamuku Kax Hayku, smansl ee pazeumus. OcHogHble pazoenbl MamemMamukuy. Bovloarowuecs mamemamuxu u ux 6Kuao 6 passumue
HAaYKU.

beckoneunocmv mnoorcecmsea npocmuix yucen. Yucna u onunvl ompesxos. Payuonanvruvle uucna. Ilompedonocmos 6 uppayuonanvueix yuciax. Lllkona
Iugacopa

3apoorcoenue anceopol 6 neopax apugpmemuxu. An-Xopesmu. Poowcoenue bykeennoti cumsonuxu. I1. @epma, @. Buem, P. /lekapm. Hcmopus eéonpoca o
HaxooicoeHuu hopmyn KopHeli aneebpauyeckux ypasHenuii cmeneret, oonvuiux vemoipex. H. Tapmanws, [owc. Kapoano, HX. A6ens, 3. [anya.

llosenenue memooa KoopouHam, no380AANULE20 NEPEBOOUMb 2eoMempuyecKue 00vekmvl Ha A3bIK aneeopul. lloasnenue epaghuxos ynxkyuii. P.
Hexapm, I1. @epma. Ilpumepsl pasnuuHvlx cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzanckozco (@ubonauuu) o xpoauxax, uyucia Pubonauyu. 3adaua o waxmamuou Oocke. Cx00UMOCMb 2eoMempuyecKoll
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, asapmuule uepul. I1. @epma, b.Ilackanw, A. bBepuyinu, A.H.Koamoeopos.

Om 3emnedenus k ceomempuu. Ilugpacop u eco wxona. @anec, Apxumeo. I[Inamon u Apucmomens. IlocmpoeHue nNpasuIbHLIX MHO20Y20TbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyba. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Esexnuoa. JI Diinep, H.HU.Jlobauesckuti. Ucmopus
nAMO20 nOCmyaama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u xak yszuanu Anaxcazop, Spamocghen u Apucmapx o pasmepax Jlynwi, 3emnu u Coanya. Paccmosanusa om 3emau 0o
Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponw poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Dunep. HU. Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux HayK, pazeumue poccutickoeo ¢aoma, A.H. Kpwinos.
Kocmuueckas npocpamma u M.B. Kenowiuu.
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KanennapHo- TeMaTH4eckoe NJaHUPOBaHHE

Ne HaumeHoBaHue TeMbl yPOKa Jara IIpumeuanue
J1aH | (pakTHYecKu
IloBTOpEeHHE Kypca reoMeTpuu 7 Kjacca — 3 yaca
1. HNucrpykrax Th. BBogHoe moBTopeHue 02.09
2. IToBropenue temsl «Tpeyronpuuku. [lapasienbHbie IpSMBIE.» 07.09
3. IToBTOpenue Tembl «IIpsiMOYTONIbHBIN TPEYTOJbHUK. PaBHOOECIPEHHBIN TPEYTOJIBHUK)) 09.09
YeTbIpexyroJbHuKu — 15 yacos
4. MHOroyrojabpHHK, €ro 3JIEMEHThI U ero cBoicTBa. Pacno3HaBaHne HEKOTOPBIX MHOTOYT'OJIBHUKOB. 14.09
5. Buinyxnvle u Hegvinyxivie mnozoyeonvruxu. llpaBuiibHbIe MHOTOYTOJBHUKH. 16.09
6. UeThIpexXyrojJbHUKH. 21.09
7. [Tapannenorpamm 23.09
8. CpoiicTBa mapauienorpaMma. 28.09
9. [TpusHaky napajienorpamma. 30.09
10. Pemienue 3agau Ha mpuMeHEHHEe MPU3HAKOB Napaiuiesniorpamma. 1eopema Daneca. 05.10
11. Tpanemus. PaBHOOeApEeHHAS Tpanenus 07.10
12. Pemenue 3anau Ha Temy «Tpanerusi». 12.10
13. [IpssIMOYTOJIbHUK M €r0 CBOMCTBA. 14.10
14. Pemenue 3a1a4 Ha IPUMEHEHNE CBOMCTB MPSIMOYTOJIBHUKA. 19.10
15. Pom0, xBanpat. CBolicTBa pomba U KBajpara. 21.10
16. Penienue 3a1a4 Ha IPUMEHEHHUE CBOIMCTB poM0a U KBaIpara. 26.10
17. OceBast cummeTpusi reomeTpudeckux guryp. LleHTpanbHas CHMMETpHsI TEOMETPUUECKUX QUTYD. 28.10
18. KonTtpoJsbHas padora Ne 1 «YeTblpexyroJabHUKWY. 09.11
IMnomann- 14 yacos
19. AHanu3 KOHTPOJIbHOM paboThl. [ToHsITHE 0 MITOMAAM MJIOCKON (PUTYPBI U €€ CBOMCTBAX. 11.11
20. W3mepenne momanei. Equnuiel nsmMepenus miomaim. 16.11
21. dopmysa mIomagy NpsMOyroJbHUKa U KBapara. 18.11
22. Penienue 3a1a4 Ha mpuMeHeHUe GOpPMYII IO e NPSIMOYTOIbHUKA U KBAIpaTa. 23.11
23. dopmyIa IO mapauieorpaMmma. 25.11
24, dopmya oAl TPEYroJlbHUKA. 30.11
25. Penienue 3a1a4 Ha MpuMeHeHUe GOPMYII TUIOIAAEH TPEyroJbHHKA. 02.12
26. dopmya mIoma Iy Tpaneyn. Pemenne 3aad. 07.12
27. CpaBHEHME U BBIUKCIEHUE TJIOIIAJEH. 09.12
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28. Teopema [Iudaropa 14.12
29. Pemenue 3amay Ha npuMmeHeHue TeopeMsl [Tudaropa. 16.12
30. Teopema, obpaTtHas Teopeme [Tudaropa. 21.12
31. Pemenue 3a1a4 Ha MpUMEHEHUE TeopeMbl, 00paTHOH Teopeme [Tugaropa. 23.12
32. KonTpoabHnasi padora Ne 2 «Ilnomann. Teopema Iudaropa.» 11.01
Ilogo6HbIe TPeyroabHUKU. — 19 yacoB
33. AHaM3 KOHTPOJIBHOU paboThl. [IponopyuonanvHvle ompesKu, nooooue gueyp. 13.01
34. 1lo006HbIe mpeyeonbHUKU. 18.01
35. Pemenue 3aay Ha IpUMEHEHHUE ONPECICHHS OTOOHBIX TPEYTOJbHUKOB. 20.01
36. COOTHOIIICHHE TIIOIA/IeH MTOA0OHBIX TPEYTOJbHHUKOB. 25.01
37. Pemenue 3a1a4 Ha MPUMEHEHHE COOTHOIICHUS TUTOIIA ! TTOJOOHBIX TPEYTOJIbHUKOB. 27.01
38. Ilpusznaxu nooobus mpeyzonvruxos. I1epBolil MpU3HAK MTOT00US. 01.02
39. Pemienue 3agay Ha MpUMEHEHUE MTEPBOTO MPU3HAKA MOI00MS TPEYTOJILHUKOB. 03.02
40. Bropoii npusHak nogo0ust TpeyroJbHUKOB. 08.02
41. Pemenue 3a1ay Ha IpUMEHEHNE BTOPOTr0 NpHU3HAKa 000Ul TPEYTOJIbHUKOB. 10.02
42. Tperuit npusHak n1oJ00Us TPEYTrOJIbHUKOB 15.02
43. Pemenne 3a1ay Ha MpUMEHEHHE TPETHETO MPU3HAKA M0100MSI TPEYTOJIHHUKOB. 17.02
44, Kontpoabsnasi padora Ne 3 «[Ipu3Haku nogoous TpeyroibHHKOBY. 22.02
45, AHanu3 KOHTPOJIbHOM paboThl. CpeaHsisl TMHUS TPEYToJIbHUKA. 01.03
46. [TponoprrioHaTEHBIE OTPE3KH B MPSIMOYTOJIHHOM TPEYTOJIBHUKE. 03.03
47. CooTHOIIEHHs MEX 1y CTOPOHAMU U YIJIaMHU IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA 10.03
48. TpuronomeTrpruyeckue GyHKIIMH OCTPOTO YIila B IPSIMOYTOJIbHOM TPEYTOJIbHUKE 15.03
49. 3HaueHNe CHHYCa, KOCHHYCA U TAaHTEHCA JIJIS YTIIOB 30°, 45° 60°. 17.03
50. Pemenue 3amau. 22.03
51. KourpoabHass pa6ora Ne 4 «CooTHolIeHHE MeXIy YIrjiaMd H CTOPOHAMHM mpsiMoyrosibHoro | 24.03
TPeYroJIbHUKA)
Oxpy:kHocTh — 10 yacoB
52. AHaJin3 KOHTPOJIbHOM paboThl. B3aumMHoOe pacnonoxeHue npsiMoi 1 OKpYKHOCTH 05.04
53. KacatenbHast u cexywasi K OKpY>KHOCTH, UX CEOUCMBA. 07.04
54, Pemenne 3amau. 12.04
55. OKpy’KHOCTb, KpYT, MX JIEMEHTHI U CBOMCTBa; ['pagycHas Mepa 1yru OKpyKHOCTH. 14.04
56. I{enTpanbpHble U BOUCaHHbBIE YIUIbl. TeopeMa 0 BIUCAaHHOM YTJIE. 19.04
57. CepeauHHBIN NepneHauKysp K oTpe3ky. CBoicTBa OMCCEKTPUCH! yIIa. 21.04
58. TeopeMa 0 mepecedueHnn BHICOT TPEYTOJIbHUKA. 26.04
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59. Pemienue 3amau. 28.04
60. Briricanubie OKpY>KHOCTH JUIsl TPEYTOIBHUKOB. ONMMCaHHBIC OKPY>KHOCTH IS TPEYTOJIbHUKOB. 03.05
61. KontpoabHasi padora Ne 6 «OKpy:KHOCTbY 05.05
IloBTOpeHue — 8 yacoB

62. AHanmm3 KOHTPOJIbHOM paboThl. [loBTOpEHNE Kypca reoMeTpuu 8 Kirace. 10.05
63. [ToBTOpEHNE TEMBI «YeThIPEeXyTroIbHUKH, MIOIIAIb. 12.05
64. IToBTOopenue Temnl «Ilomodue, OKpYy>KHOCTHY 17.05
65. IIpomexyTOUYHASI ATTECTAMOHHAN padoTa B (h)opMe KOHTPOJILHOH PadoThI. 19.05
66. AHaM3 KOHTPOJIbHOM paboThl. OO00IIaIONIEee TOBTOPECHHUE. 24.05
67. Tugacop u eco wrxona. @anec, Apxumeo. 26.05
68. Ilnamon u Apucmomens.

69. Tlocmpoenue npaguibHvIX MHO20)20IbHUKOS. 31.05
70. T'eomempus u ucKyccmeo.
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