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HOACHUTEJIBHASA 3AIIUCKA
PaGouass mporpamMma 1o wmaTemaTuke ISl 5-9 Kiacca cocTaBieHAa B COOTBETCTBHHM CO
CJIEYIOIIMMU HOPMaTUBHO-TIPABOBBIMU JJOKYMEHTaMU:

. IIpukazom MunucrepctBa u obpazoBanus U Hayku PO «O0 yTBEepKICHHH W BBEJCHUU B JICHCTBHE
(deneparbHOrO rOCYAapCTBEHHOTO 00pa30BaTENFHOTO CTAHAPTa OCHOBHOT'O OOIIEro 0Opa3oBaHUs»
ot 17.12.2010 Ne1897

« OeniepanbHbIil IEpeYeHb YUY€OHHMKOB, AOMYIICHHBIX K HMCIIOJB30BAaHHUIO MPH PEATH3aLUN UMEIOIINX
rOCYJapCTBEHHYIO aKKpEeIUTAIHi0 00pa30BaTENbHBIX MPOTPaMM HAa4YallbHOTO OOIIEr0, OCHOBHOTO
o011ero, cpeaHero ooOmero o0pa3oBaHMs OPTraHU3ALMSIMH, OCYIIECTBISIOIIMMHE 00pa30BaTEeIbHYIO
NEATEIIbHOCTh, YTBEPKICHHBIN NprKa3oM MunucrepcrBa npocsenieHust Poccuiickoit denepanuu ot
20.05.2020 Ne 254 (¢ u3BMEHEHUSIMU U JOTOJTHEHUAMH - TipuKa3 ot 23.12.2020 Ne 766).

« OcHOBHas1 oOpa3oBaTeabHasI IporpaMma OCHOBHOTO o01iero oopazoBanus MBOY «lllkona-rumHazus
Ne 39» r. Cumdepornonsi, yrBepxkaeHHas npukazom ot 28.08.2020 Ne 447.

« ABTOpCKasi mporpamma ydeOHOro mnpenmeta: I[Iporpammbsl 001I€00pa30BaTENbHBIX YUPEKACHUI.

Marematuka 5-6 xknaccel /Coct. Bypmuctposa T.A. — M.: IIpocsemenue, 2014)

« YueOHUK, Ha KOTOPBI OPUEHTHPOBAaHA paboyasi mporpamma

- yueOHuk «MaremaTuka. 5 Kjacc: Y4eOHHMK Mg 00mIeoOpa3oBaTEeNbHBIX — YUPEKACHUN»/ -
H.A.Bunenkun, B.1.)Koxos, A.C.Yecnokos, C.W.I1IBapudypxa - M.: Muemo3una, 2019

- yueOHuk «Marematuka. 6 Kjacc: y4eOHHUK Uil OOIIEOOpA3OBATENBHBIX  YUPEKIACHUL»/
H.A.Bunenkun, B.1.XKoxos, A.C.Yecnokos, C.W.I1IBapudypxa - M.: Muemo3una, 2019

- Makapsrues, 0. H. Anrebpa: yuebnuk st 7 kiacca obuieo0pazoBaTenbHbIx yupesxaenuii / FO. H.
MakapserueB, K. M. Hemkos, H. I'. Munmtok, C. b. CyBopoBa; nox pea. C. A. Tenskosckoro. - M.:
[Ipoceemienue, 2014

- Makapsrues, HO. H. Anre6pa: yueObnuk mans 8 kmacca o0meoOpa3oBaTeabHbIX yupexaenuit/ 0. H.
MakapsrueB, K. M. Hemkos, H. I'. Munatok, C. b. CyBoposa; non pen. C. A. TensikoBckoro. - M.:
[Ipocsemenue, 2014

- Makapserues, FO. H. AnreGpa: y4eOHuK st 9 kiacca obOmieoOpazoBaTenbHbIX yupexaenuit/ 10. H.
MakapserueB, K. M. HemkoB, H. I'. Munmtok, C. b. CyBopoBa; nox pea. C. A. Tenskosckoro. - M.:
IIpoceemienue, 2014.

- YuebHuk st obmeoOpa3oBatenbHbIx yupexaenuil. / JI.C. Aranacss, B.®. byrysos, C.b. Kagomies,

3.1 .Ilo3nsak, N.W. KOguna. / M.: Ilpocemienue, 2014.

IIVIAHUPYEMBIE PE3YJIbTATbBI OB YYEHUA

ITpu m3yuyeHHH MaTeMaTHKU B OCHOBHOM IIKOJIE 0OECHEYMBACTCS JOCTHKEHHE O0ydyaroIUMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U IPEAMETHBIX PE3YJIbTATOB.

JIn4HOCTHBIE pe3y/IbTaThl:

1. Poccuiickas rpaxkaHcKas HIEHTUYHOCTD (IaTPUOTHU3M, YBakeHHE K OTeuecTBy, K IPOLLIOMY U
HACTOSIIIEMY MHOTOHAllMOHAJIbHOTO Hapojga Poccuu, 4YyBCTBO OTBETCTBEHHOCTH M JIOJra IeEpen
Ponunoii, unentudukanms ceds B KadecTBe rpaxnanuHa Poccun, cyObeKTHBHas 3HAYUMOCTD
UCIOJIBb30BAHUS PYCCKOTO SI3bIKa M SI3BIKOB HapoaoB Poccuu, oco3HaHHE M OIIYILEHHE JIMYHOCTHOMN
COIIPUYACTHOCTU CyAbOe poccuiickoro Hapona). Oco3HaHME STHHYECKOW MPHHAIIC)KHOCTH, 3HAHHE
UCTOPUH, S3bIKa, KYJIbTYpbl CBOEr0 HAapoJa, CBOET0 Kpas, OCHOB KYyJIbTYPHOTO HAacJeIusl HapoJOB
Poccun u yenoBedecTBa (MAEHTUYHOCTh YEJIOBEKA C POCCHUNCKON MHOIOHALIMOHAJIBHON KYJIbTYpOM,
COIIPUYACTHOCTh HCTOPUM HApOAOB U TOCYINAPCTB, HAXOJUBILIUXCS HA TEPPUTOPUU COBPEMEHHOM
Poccun); uHTEpHOpHM3alMs TyMaHUCTHUYECKHMX, JAEMOKPAaTHMUECKUX M TPAJULUOHHBIX LEHHOCTEN
MHOTOHAIIMOHAJIBHOTO POCCHiCKOro obmectBa. OCO3HAHHOE, YBa)KUTEIBHOE U J10OpOXKeIaTeabHOe
OTHOIIIEHWE K HCTOPHUM, KYJIbTYpE, PEIUTHU, TPAIULUsAM, S3bIKaM, LIEHHOCTAM HaponoB Poccuun u
HapoJI0B MHpa.



2. T'OTOBHOCTH M CIIOCOOHOCTh OOYUYAIOIIMXCSI K CAMOPA3BUTHIO M CAaMOOOPA30BaHHUIO Ha OCHOBE
MOTHBAallUM K OOYYEHHIO ¥ TIO3HAHWIO; TOTOBHOCTH M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY H
MOCTPOCHMIO JallbHEeHIIell HHANBUYaIbHON TpaeKTOpun 00pa3oBaHMs Ha 0a3e OPHUEHTUPOBKU B MUpE
npodeccuit ¥ NpopecCHOHANbHBIX MPEANOYTEHUHN, C YI€TOM YCTOMYUBBIX O3HABATEIIbHBIX HHTEPECOB.

3. Pa3BuTOo€ MOpaJbHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIICHWH MOPAJIBHBIX TPOOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, ()OPMUPOBAHHE HPABCTBEHHBIX UYBCTB W HPABCTBEHHOTO MOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM IIOCTyNKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY  CaMOCOBEPILIECHCTBOBAHUIO;  BEPOTEPIMUMOCTh, YBAXXUTEIBHOE  OTHOLICHHE K
PETUTUO3HBIM YYBCTBAM, B3IJIsA/IaM JIIOAEH WM UX OTCYTCTBUIO; 3HAHME OCHOBHBIX HOPM MOpaH,
HPaBCTBEHHBIX, JYXOBHBIX HJICAIOB, XPaHUMBIX B KYJIbTYPHBIX TpaJulMsAX HapoaoB Poccuu,
FOTOBHOCTh Ha HWX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHMYEHUIO B TOCTYINKaxX, IOBEIACHUU,
PaCTOYUTENFHOM MOTPEOUTENBCTBE; CHOPMUPOBAHHOCTH MPEICTABICHUN 00 OCHOBAaX CBETCKOM DITHKH,
KYJbTYPbI TPAAUIIMOHHBIX PEJIUTHUM, KX POJIM B PA3BUTUM KYJIBTYpPbl U UICTOpUM Poccuu 1 4eioBedecTBa,
B CTAaHOBJICHHH TPa)XIAHCKOTO OOIIECTBA U POCCUHUCKOW TOCYAapCTBEHHOCTH; MOHUMAaHUE 3HAYCHUS
HPaBCTBEHHOCTH, BEpPhl M PEIWTHM B >KM3HU YeEJOBEKa, ceMbu M oOmectBa). ChopMupoBaHHOCTH
OTBETCTBEHHOI'0 OTHOUIEHUS K YUCHHIO; YBAXKUTEIBHOTO OTHOLIEHHUS K TPYY, HAIMYHME ONbITA YUaCTHS
B COIIMAJIBHO 3HAYUMOM Tpyze. Oco3HaHUE 3HAYCHHS CEMbH B JKM3HU YEJIOBEKa M 00IeCTBa, MPUHITHE
[IEHHOCTH CEMEIHOM KHU3HU, YBAKUTEILHOE U 3a00TIMBOE OTHOIIICHUE K WICHAM CBOCH CEMBbH.

4. ChopMUPOBAaHHOCTh LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKHM M OOILIECTBEHHOW NPAKTHKH, YYHUTHIBAIOIIETO COLUANbHOE, KYJIbTYpPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBaXHTEIbHOE U M0OpOXKENIaTenbHOE OTHOIIEHHE K JAPYrOMY YeIOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYJIBTYpE, S3bIKY, BEpe, TPAKIaHCKON MO3UIMH. [ 0OTOBHOCTH U CITIOCOOHOCTH
BECTH JUAJIOT C IPYTUMU JIOJBMHU U JIOCTHTaTh B HEM B3aUMOIIOHUMaHHS (MACHTU(UKAIMS ceOs Kak
MOJIHOTIPABHOTO CyOBEKTa OOIIEHHUs, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pasza mapTHEpa MO JIUAJIOry,
TOTOBHOCTh K KOHCTPYMPOBaHWIO o00pa3a JOMYyCTUMBIX CIOCOOOB JHanora, TOTOBHOCTh K
KOHCTPYHPOBAHUIO TPOIEcca JUAIOTa KaK KOHBEHIIMOHUPOBAHKSI HHTEPECOB, MPOLIEIYp, TOTOBHOCTh U
CIIOCOOHOCTH K BEJICHUIO TIEPETOBOPOB).

6. OCBOCHHOCTHh COIIMAJIBHBIX HOPM, MPAaBHUJI MOBEJICHUS, pOJICH B (OPM COLIMAILHON KU3HH B
rpynmax u coobmiecTBax. Y4actue B IMIKOJbHOM CAMOYIPABICHUH U OOLIECTBEHHON JKU3HU B TIPEJIEIax
BO3PACTHBIX KOMIIETEHIIUH C y4E€TOM PETMOHAJIBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX U YKOHOMUYECKUX
0CcOOCHHOCTEH ((POpMUPOBAHUE TOTOBHOCTH K YYACTHIO B MIPOIECCE YIOPSIOUCHHUS COITMANBHBIX CBSI3EH
U OTHOUICHWH, B KOTOpbIE BKJIIOYEHBI M KOTOpbIE (POPMHUPYIOT caMH YydYalllhecs; BKIIOYEHHOCTh B
HETMOCPEACTBEHHOE TPAXKJAHCKOE ydacThe, TOTOBHOCTh Y4YacTBOBAaTb B JKU3HENEATEIbHOCTH
MOJIPOCTKOBOTO OOLIECTBEHHOTO OOBEIUHEHHS], NMPOJYKTUBHO B3aWMOJEWUCTBYIOIIETO C COLHUATbHON
Cpeloii W COUMATbHBIMH HMHCTUTYTaMH;, UAcHTH(UKAIUs ceOs B KadecTBe CyOBEKTa COLMATBHBIX
npeoOpa3oBaHMii, OCBOCHHME KOMIIETEHTHOCTEH B  cdepe OpraHu3aToOpcKON  JesATEIbHOCTH,
WHTEPUOPU3ALIMAS LEHHOCTEW CO3MJATENIBHOTO OTHOLIECHHUS K OKPYXKAlOLIEW JIEHMCTBUTEIBHOCTH,
LIEHHOCTEH COLMAJIBHOTO TBOPYECTBA, IIEHHOCTH MPOJYKTUBHOW OpraHU3allUd  COBMECTHOM
NEeSATEeIbHOCTH, CAMOPEAIM3allMY B TPYIINE U OpraHu3alii, IIEHHOCTH

«IpYyroro» Kak paBHONPABHOTO mMapTHepa, (GOpMUPOBAHHE KOMIETEHIMH  aHalu3a,
MPOSKTHPOBAHMS, OPraHU3aALUU JEATCILHOCTH, PeQIIEKCHH H3MEHEHH, CIIOCOOOB B3aMMOBBITOIHOTO
COTPYAHHYECTBA, CIIOCOOOB peaTu3aii COOCTBEHHOTO JTUACPCKOTO TTOTCHIINAIIA).

7.  CdhopMuUpOBaHHOCTH IIEHHOCTH 370POBOTO M 0€30MacHOTO o0pa3a >KM3HU; WHTEPHUOPU3AITUS
NPaBUJ WHIUBUAYATFHOTO W KOJUICKTHBHOTO OE30MACHOTO TOBEICHHS B UPE3BBIYAWHBIX CHUTYAIHAX,
YIpoOXKaromux KU3HU U 3J0POBBIO JHO,Z[GFI, IMpaBUJI MIOBCACHUA Ha TPAHCIIOPTE U HA JOpOrax.



8. Pa3BUTOCTBH 3CTETHYECKOIO CO3HAHMS Y€PE3 OCBOCHHUE XYJO’KECTBEHHOI'O HACJIECINs HAapOIOB
Poccun u Mupa, TBOpYECKOM [EATEIBHOCTH SCTETUYECKOIO Xapakrepa (CIOCOOHOCTh IMOHHMMATh
Xy[IOKECTBEHHbIE  IIPOU3BEICHUS, OTP@KAIIIME  pa3Hble  JTHOKYIBTYPHBIE  TpaIuLUU;
C()OPMHUPOBAHHOCTb OCHOB XYJ0’KECTBEHHOM KYJIbTYPhl 00OYyUYaIOIIMXCS KAK YaCTH UX OOIIEH JyXOBHOM
KYJIBTYpBI, KaKk 0c000ro crocoda MO3HAHUS JKU3HU M CPEJICTBA OpraHMU3alliu OOIIEHUS; 3CTETUYECKOE,
HMOLMOHAIBHO-IEHHOCTHOE  BHUJIEHUE OKPYXKAIOIIEro MHpa; CIOCOOHOCTb K SMOLMOHAIBHO-
LIECHHOCTHOMY OCBOEHHUIO MHPA, CAMOBBIPAKEHHUIO U OPUEHTALIMU B XYJ0KECTBEHHOM U HPAaBCTBEHHOM
IIPOCTPAHCTBE KYNbTYPBI; YBAKEHUE K MCTOPHHM KyJIbTYypbl cBoero (OredecTBa, BBIPA)KCHHOH B TOM
yucie B TIOHMMAHMM KpacoThl UEJIOBEKAa; TMOTPEOHOCTh B OOIMIEHUH C XYI0KECTBCHHBIMH
IIPOU3BEJCHUSAMH, C(OPMUPOBAHHOCTh AKTMBHOTO OTHOUIEHUS K TPAAMLUAM XYI0KECTBEHHOMN
KYJBTYpPbI KaK CMBICIIOBOM, 3CTETUUECKOMN U IMYHOCTHO-3HAYMMOMN LIEHHOCTH).

9. CdopMHpPOBAaHHOCTH OCHOB AKOJIOTMYECKOH KYIbTYpBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTHUYECKOTO MBIIUICHUS, HAJTMUYHUE OMBITA SKOJIOTMUYECKH OPUEHTHPOBAHHON peIeKCUBHO-
OIICHOYHON M MPAKTUYECKOW NEATEITHHOCTH B KM3HEHHBIX CHTYalHsX (TOTOBHOCTh K HCCIICOBAHHIO
INPUPOABI, K 3aHATUSM CEJIbCKOXO3SHCTBEHHBIM TPYAOM, K XYHOXKECTBEHHO- 3CTETUYECKOMY
OTPaXCHUIO TPHUPOMABI, K 3aHITHSIM TYPU3MOM, B TOM YHCIIE JKOTYPU3MOM, K OCYIIECTBICHHUIO
MIPUPOJAOOXPAHHOM AESITETHLHOCTH).

MeTtanpeaMeTHbIe pe3yJIbTAThHI:

PeryastuBHbie YY]{

1. VYMeHHE caMOCTOATENBHO OIpPEAeNATh IENH OOY4YeHHs, CTaBUTh M (OPMYITUPOBATH HOBHIC
3ajaul B yuebe U TIO3HABATENIbHON JEATENbHOCTH, pa3BUBAaTh MOTHUBBI M HHTEPECHl CBOEH
MO3HABATENBHOM JeaTeTbHOCTH. OOyJatonUiCs CMOXKET:

*  aHANU3HUPOBATH CYIIECTBYIOIINE U IUIAHUPOBATh Oynylire oOpa3oBaTelIbHbIE PE3YIbTATHI,

*  ONpenensTh COBMECTHO C MEJaroroM KPUTEPUU OLECHKH IIAaHHUPYEMBIX 00pa30BaTeIbHBIX
PE3yNIbTaTOB;

*  WACHTU(QUIMPOBATH TPEMATCTBUSA, BO3HUKAIOIIUE TP  JOCTHIKEHHH COOCTBEHHBIX
3aIJIaHUPOBAHHBIX 00PA30BATEIbHBIX PE3YIbTATOB;

*  BBIIBUTATh BEPCUU TMPEOJOJICHUS MPEMSITCTBUMA, (HOPMYIUPOBATH THIIOTE3bI, B OTACIHHBIX
CIIy4asiX — MPOrHO3UPOBATh KOHEUHBIN Pe3yJIbTarT;

*  CTaBUTH LENb U (OPMYIMPOBATH 3a/a4M COOCTBEHHOW OOpa30BaTEIbHON NESATEIBHOCTH C
Y4ETOM BBISBIIEHHBIX 3aTPYJHEHHUH U CYIIECTBYIOIIMX BO3MOKHOCTEH;

*  00OCHOBBIBaTh BBIOPAHHBIE TIOAXOIBI W CPEICTBA, WCIONB3YeMbIEe I JOCTHUXKCHUS
0o0pa30BaTeNbHBIX PE3YIbTATOB.

2. VYMeHHe CaMOCTOSTeNbHO IUTAHUPOBATh TYTH JOCTIDKEHUS Ielei, B TOM 4HCIE
albTEPHATHBHBIC, OCO3HAHHO BHIOMpATh HamOosiee 3(P(EKTUBHBIE CIIOCOOBI pelieHUs y4eOHBIX |
MO3HABATENBHBIX 3a/1a4. O0y4YaIOINIICS CMOXKET:

e ompenensTh He0OXOAUMbIE NEUCTBHUS B COOTBETCTBUU C YUCOHON M MMO3HABATEIIBHOM 3a/1aueit
U COCTaBIIATh ATOPUTM HMX BBIOTHCHHUS,

e 00OCHOBBIBaTh W OCYIIECTBIATH BBIOOp Hambonee S(PPEKTHUBHBIX CIIOCOOOB pEIICHUS
y4eOHBIX U MO3HABATEIHHBIX 3a1a4;

*  ONpenensiTh/HaXOAWTb, B TOM UHCJIE W3 TMPEAJOKEHHBIX BAPUAHTOB, YCIOBHUS JUIS
BBHITIOJTHEHUS Y4eOHOM U 1MO3HABATEIHHON 33/1a4H;

*  BBICTpaMBaTh >KU3HEHHbIE IUIAHBI HAa KpaTKOCpouHOoe Oyaymiee (ONmpeaensiTh IesieBble
OpUEHTHUPHI, (HOPMYIHpPOBATh aJAeKBATHBIE WM 3aJa4d W Tpeuiarath JEHCTBUS, YKasblBas U
000CHOBBIBAs JJOTHYECKYIO IMOCIEAOBATEILHOCTD I1aroB);

*  BBIOMPATH U3 MPEAJIOKECHHBIX BapUAHTOB U CAMOCTOSITEIHHO HCKATh CPEICTBA/PECYPCHI JUIS
pelIeHns 3a/1a4k/I0CTHKEHUS LeNH;

*  COCTaBJISITH IJIaH PEIICHUS MPOOIEMBI (OMUCHIBATH KU3HECHHBIN UK BBHITOTHEHUS TPOCKTA,
QJIITOPUTM MPOBEACHUS UCCIIEIOBAHUS);

e OIpenensaTh MOTCHIUATbHBIC 3aTPYIHEHHS TIPU PEIICHUN YIeOHOW U MO3HABATEIHHON 3a/1a4n
Y HaXOAMTb CPEJICTBA JJIS UX YCTPAHEHUS;



*  OINHKCHIBaTh CBOW OMBIT, oPOpMIIAS €ro Ui Hepefadd IPYTHM JIOASM B BHJE alrOpUTMa
pelIeHns MPaKTUUYECKUX 3a/1a4;

*  TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAUBHIYALHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

3. YMeHHE COOTHOCUTH CBOM JACHUCTBHUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOCH JIEATEIHHOCTH B TPOIECCE NOCTIKCHUS Pe3ybTaTa, ONPeeNsTh CIOCOOBI JCHCTBHIA B
pamMKax MpesIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBHUS B COOTBETCTBHU C
u3MeHsIomencs curyanueil. O0y4aronmiicss CMOXeT:

*  pas3nuyarh pe3ysbTaThl U COCOOBI IEUCTBUN MPU JOCTUKEHUH PE3yJIbTAaTOB;

*  ONpEelEeNsiTh COBMECTHO C IMEJAroroM KpUTEPUM JOCTHXKEHHS IUIAHMPYEMBIX PE3yJIbTaTOB U
KPUTEPHUH OIICHKU CBOCH yueOHOH JACATEIHHOCTH,

*  CHCTEMAaTU3HpOBaTh (B TOM 4YHCJIE BBIOMpPATh TNPUOPUTETHBIC) KPUTEPHUH JOCTHKCHUS
IUTAHUPYEMBIX PE3YJIbTATOB U OLICHKU CBOEH JeSTEIbHOCTH;

e OoTOMpaTh HHCTPYMEHTBHI [UIsl OLIGHWBAHUA CBOEH  JCSATENLHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JCSITEIPHOCTUA B paMKaX MPEAJIOKEHHBIX YCIOBUN U TPEOOBAHMIA;

*  OIICHUBATHb CBOIO JIEATEIbHOCTb, AHATU3UPYS U APTYMEHTUPYS MPUUYUHBI JTOCTUKEHUS WU
OTCYTCTBUSI IJTAHUPYEMOTO PE3YIIbTATA;

*  HAXOJWUTh HEOOXOIMMBIC M JOCTATOYHBIC CPEICTBA NJIsl BBIOJHECHUS y4EOHBIX NEHCTBHUI B
W3MEHSIOIIEHCS CUTYallUH;

e paboras 1Mo CBOEMY IUIaHY, BHOCHTH KOPPEKTHUBHI B TEKYIIYIO ACSATCIBHOCTh Ha OCHOBE
aHaJ3a M3MEHEHWH CHUTyaluu [Uid TOJY4YeHHs 3alUIaHUPOBAHHBIX XapaKTEPHUCTUK/TOKa3aTenei
pe3yibTaTa;

*  yCTaHaBIMBAaThb CBA3b MEXIYy IIOJYYEHHBIMH  XapaKTePUCTHUKAMHU  pe3ylbTarta H
XapaKTEePUCTUKAMH IIPOLiecca ESITEIbHOCTH U MO 3aBEPIICHUU ACSITENbHOCTU MpEeAIaratb U3MEHEHUE
XapaKTePUCTHK Mpoliecca Ui MOJTYUYeHHUs YIydIIeHHbIX XapaKTEPUCTUK Pe3ybTaTa;

*  COOTHOCHUTH CBOM JEHCTBHS C LIETBI0 00yUCHUSI.

4. YMeHHWe OIICHMBAaTh TNPABWIHHOCTh BBITIOJIHCHHMsS y4eOHOW 3adadM, COOCTBEHHBIC
BO3MOXXHOCTH €€ perieHus. O0yJaromuics CMOXKeT:

*  OMpenessTh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS yueOHOM 3a1a4uu;

*  aHANU3UPOBATh U OOOCHOBHIBATH MPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS IS
BBITIOJTHEHUS Y4eOHOM 3a/1au;

*  CBOOOJIHO TOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OIEHKA W CaMOOIICHKH, MCXOHS U3
LEJTH U UMEIOLTNXCS CPEJICTB;

* OLEHWUBATh TMPOJAYKT CBOEH JCATENLHOCTH IO 3aJaHHBIM W/WIH  CAaMOCTOSTEIHHO
OTpe/ieIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO JIEATEIBHOCTH;

*  00OCHOBBIBaTh JOCTHKHMOCTh IIENTM BBIOPAHHBIM CIOCOOOM HAa OCHOBE OIICHKHM CBOUX
BHYTPEHHUX PECYPCOB U JOCTYMHBIX BHEIIHUX PECYPCOB;

*  (UKCHPOBATH U AaHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YILTATOB.

5. BrnageHue oCHOBaMHM CaMOKOHTPOJISI, CAMOOILICHKH, MPUHATUSA PEUICHUW W OCYIECTBICHUSA
OCO3HAHHOTO BBIOOpA B yUeOHOH M MO3HABATEIHHOU JAesSTeNbHOCTH. OOYJarOIIHiACcsS CMOXKET:

*  aHANU3HUPOBATh COOCTBEHHYIO yYEOHYIO M MO3HABATEJIbHYIO AESTENbHOCTb U JESATEIBHOCTD
JOPYTUX 00y4YaIOUIUXCs B MPOIIECCe B3aUMOIIPOBEPKU;

*  COOTHOCUTH peajbHble U IUIAHUPYEMBbIE PE3yNbTaThl WHIUBUAYaTbHOW 00pa3oBaTelbHOI
NEeATeNbHOCTH W JeNaTh  BBIBOABL O TMPHYMHAX €€  yChmemrHocTu/3(hHEeKTUBHOCTH WU
HEYCHEITHOCTH/HEAP(HEKTUBHOCTH, HAXOAUTH CIIOCOOBI BHIX0/1a U3 KPUTHYECKOUN CUTYaIlNH,

* TpPUHUMATH pEIICHWE B YYEOHOW CHUTyalliM ¥ OLIEHWBATh BO3MOXKHBIC MOCIEIACTBHS
MPUHSTOTO PELICHUS;

*  ONpeaessaTh, KaKue ASHCTBUS MO PEeIICHUIO YU4eOHOM 3a/jaun Wik mapaMeTphl 3TUX JACUCTBUIM
MIPUBEJIN K MOJIYYCHUIO UMEIOILIErocsl MPOAYKTa yueOHOU NesTeIbHOCTH;

*  JIEMOHCTPUPOBATH MIPUEMBI perysiuuu COOCTBEHHBIX
MCUX0(U3HOTOTUUECKUX/IMOITMOHATBHBIX COCTOSTHHM.

ITo3naBartenbHbie YY /I

6. VYmMmeHue ompeneisaTb MOHSTHS, CO3JaBaTh O0O0OOIEHHUS, YCTaHABIMBATh AHAJIOTHUH,



KJaccu(UIUpPOBaTh, CAaMOCTOATENBHO BBIOMpPAaTh OCHOBAHUS W KpHUTEpUH Uil Kiaccudukanuwy,
YCTaHaBJIMBATh NPUYNHHO-CIEACTBEHHBIE CBA3H, CTPOUTH JIOTMYECKOE PACCYKICHUE, YMO3AKIOYEHNE
(MHIYKTUBHOE, I€TYKTUBHOE, TI0 aHAJIOTUH) U JIeNaTh BHIBOAbI. OOY4aOLIHIICS CMOXKET:

*  [oaOMpaTh CIOBA, CONOJYMHEHHBIE KIKOYEBOMY CIIOBY, ONPEAEISIOIIUE €ro NMPU3HAKU U
CBOMCTBA;

*  BBICTPaMBaTh JIOTMUYECKYIO IIETIOYKY, COCTOSIIYI0 W3 KIIIOYEBOI'O CJIOBA M CONOJAYMHEHHBIX
€My CIIOB;

*  BBLIEJATH OOLIMI NMPHU3HAK WIKM OTIMYUE ABYX MJIM HECKOJIBKHMX IPEIMETOB WU SBJICHUHN U
OOBSICHATH UX CXOJICTBO WJIM OTIIHYUS;

*  00BeAMHATH NPEAMETHl U SABICHHUSA B TPYNIbI O ONPEIEICHHBIM MPHU3HAKAM, CPaBHUBATb,
KJaccu(uIupoBaTh U 0000IaTh (PAKTHI U SIBICHUS;

*  pa3nuYaTh/BBIAEIATH ABJICHHUE U3 OOILETo psifa APyTruX sSBICHUMN;

*  BBLICJATH MPUYMHHO-CIICICTBEHHBIC CBSA3M HAOIIONAEMbIX SBJICHUNA WM COOBITHIA, BBISBIATDH
IPUYMHBI BO3HUKHOBEHHS HAOII01aeMBbIX SIBICHUH WM COOBITHIL;

*  CTPOHUTH pAcCCYXIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM M OT YacTHBIX
SBJICHUH K OOLIMM 3aKOHOMEPHOCTSM;

*  CTPOHTBH pacCyKICHHE Ha OCHOBE CpAaBHEHHs NPEIMETOB U SBICHUH, BBIACIAS MPU 3TOM HUX
o0I1ye NpU3HaKU U pa3nndus;

*  W3JArath MOJIyYEHHYIO HHPOPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PelIaeMoi 3a1auu;

*  CaMOCTOATENBHO YKa3blBaTh Ha MH(OPMALMIO, HYKIAIOUIYIOCS B NPOBEpKE, MpeajsaraTb U
IPUMEHSTH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMALINH;

*  OOBACHATH SIBJIICHUS, IPOLIECCHI, CBSI3M M OTHOLIECHUS, BBIABIISIEMbIE B XO/€ T03HABATEILHON U
UCCIIEI0BATEIbCKON JAESATEIbHOCTH;

* BBUBIATh M Ha3blBaTh IPUYUHBI COOBITUS, SBICHHSA, CAMOCTOSITEIBHO OCYIIECTBIISS
PUYMHHO-CJIC/ICTBEHHBIHN aHAIIN3;

*  JenaTh BBIBOJ HAa OCHOBE KPUTHYECKOIO aHaIM3a Pa3HbIX TOYEK 3pPEHHUs, MOATBEPXKIATh
BBIBOJ] COOCTBEHHOM apryMeHTAIel WM CAaMOCTOSATENILHO MOJy4YCeHHBIMH JaHHBIMH.

7. YMeHue co3AaBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIEIH U CXEMBbI JIJIs
pelieHus yueOHbIX U M03HABaTEIbHBIX 331a4. O0yJaromuicss CMOXKET:

*  0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET W/WIIN SIBIICHUE;

*  ONpeAeNATH JIOTUYECKUE CBSI3U MEXIY MpeIMEeTaMy W/WIN SBICHUAMHU, 0003HAYaTh JAHHbIE
JIOTHYECKHUE CBSA3H C TIOMOIBIO 3HAKOB B CXEME;

*  co3/1aBaTh aOCTPAKTHBINA WM pealIbHBIA 00pa3 MpeaMeTa u/ui sBICHUS;

*  CTPOUTH MOJIEJIB/CXEMY Ha OCHOBE YCJIOBUH 3a/1aud U/WJIU CIIoco0a ee pelieHus;

* co3maBaTh BepOalbHBbIC, BEIICCTBEHHbIE M HWH(POPMALMOHHBIE MOJEIU C BBIJICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa AJIs ONpENeNIeHus croco0a peleHns 3a1a4i B COOTBETCTBUHU C
CUTYyalUE;

*  TIEPEBOJAMTH CJOKHYIO TIO0 COCTaBy (MHOTOACTICKTHYIO) HH(GOPMAIHIO U3 TPaPUIECKOTO HITH
(bopmManTu30BaHHOTO (CUMBOJIBHOTO) MPEJICTABICHHUS B TEKCTOBOE U HA00OPOT;

*  CTPOMUTbH CXEMY, aJITOPUTM AEUCTBUS, UCTIPABIATh UM BOCCTAaHABJIMBATh HEM3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIOLIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSETCS aITOPUTM;

*  CTPOMTH JOKA3aTENbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTIO;

*  aHAIM3HUPOBATH/pedIEKCHPOBATH OMBIT pPa3pabOTKM W pealn3alud Yy4eOHOTO IPOEKTa,
UCCIIeIOBaHMsl (TEOPETHUECKOro, SMIMPUUECKOT0) ¢ TOUYKHM 3PEHUs PELICHUs NMPOOJIEMHON CUTyaluw,
TOCTIIKEHUSI TIOCTABJICHHOM LIeJIM W/WIIM Ha OCHOBE 3a/IaHHBIX KPUTEPUEB OLICHKH MPOAYKTa/pe3ybTaTa.

8. CwmpicioBoe uteHue. OOyJaromuics CMOXET:

* HaxoAuTh B TekcTe TpeOyemyro HHPOpManuio (B COOTBETCTBUH C IEJISIMU CBOEH
JESATEITLHOCTH);

*  OpUEHTHPOBATHCS B COJIepKAHUU TEKCTa, TOHUMATh [eIOCTHBIN CMBICJI TEKCTA,

CTPYKTYpUPOBATh TEKCT;

*  yCTaHaBJIMBAThH B3aUMOCBS3b OMHMCAHHBIX B TEKCTE COOBITUH, SBICHUIA, TIPOLIECCOB;

*  PE3IOMHUPOBATh [VIABHYIO UICI0 TEKCTA;



*  mpeoOpa3oBBIBATh TEKCT, MEHSS €0 MOJAIbHOCTH (BBIPA)KEHUE OTHOILEHHS K COIEPKaHHIO
TEKCTa, LI€JIEBYI0 YCTAHOBKY PEUM), HHTEPIPETUPOBATh TEKCT (XY10’KECTBEHHBIN U HEXY10’KECTBEHHBII
— yueOHbIH, HAayYHO-TIOMYJISAPHBIN, HH()OPMAIIIOHHBIN);

*  KPUTHYECKH OLIEHMBATh COJEpKAHUE U (POPMY TEKCTa.

9. ®opmupoBaHME U PA3BUTHE DSKOJIOTMYECKOIO MBIIUIEHHS, YMEHHE IPHUMEHATH €ro B
MMO3HABATEIPHOW, KOMMYHUKATHBHOH, COIIMAIBHOW MPAKTHKE W MPOPECCHOHAIBHOW OpHEHTAIUH.
OOyJaromuiicst CMOXKET:

*  ONpeAessATh CBOE OTHOIIEHHUE K OKPYXKAOLIEH cpelie, K COOCTBEHHOM cpesie OOMTaHus;

*  aHAJIM3HUPOBATH BIMSHUE SKOJIOTUYECKUX (PAKTOPOB HA Cpey OOMTAHUS )KUBBIX OPTaHU3MOB;

*  NPOBOJAWUTH NIPUYMHHBINA U BEPOSTHOCTHBIM AHAIN3 PA3IMYHBIX SKOJOTUYECKUX CUTYyallUH;

*  MPOrHO3UPOBATh M3MEHEHHUs CUTYallMH NpPU CMEHE JACHUCTBHUS OJHOro (pakTopa Ha OPYrou
(bakTop;

*  pacmpoOCTPaHATH 3KOJOTMYECKHE 3HAHUS U Yy4acTBOBATH B MPAKTHUUECKUX MEPONPHUSTHUAX IO
3alIUTE OKPYKAIOIIEH Cpeabl.

10. PazBurve MOTHMBAlMM K OBJIAJEHUIO KYJIbTYPOH aKTMBHOI'O HCIIOJIb30BAHUS CIIOBapeH,
CIPAaBOYHHUKOB, OTKPBITBIX HCTOYHUKOB HHGPOpPMALMM M  DJICKTPOHHBIX IOMCKOBBIX CHCTEM.
OOyJaromuiicss CMOXKET:

*  ompeAensaTb HEOOXOAMMBIE KIIOUEBbIE IOMCKOBBIE C€J0Ba M (HOPMHUPOBATH KOPPEKTHBIE
IIOMCKOBBIE 3aIIPOCHI;

*  OCYILECTBJIATh B3aUMOJEHCTBUE C IEKTPOHHBIMH IIOMCKOBBIMH CHCTEMaMHU, 0a3aMu 3HaHUH,
CIPaBOYHHMKAMU;

*  (opMupoBaTh MHOKECTBEHHYIO BBIOOPKY M3 Ppa3IMYHBIX HMCTOYHHKOB HH(pOpMaLUU I
00BEKTUBH3ALINHU PE3YJIbTATOB MIOUCKA;

*  COOTHOCHUTbH MOJYYCHHBIE PE3YJIbTAThI IIOUCKA C 3aJa4aMHU U LEJISIMH CBOEH IEATEIbHOCTH.

KommyHnukatuubie YY ]

11. YMeHne oOpraHu3oBBIBaTh y4e€OHOE COTPYAHHUYECTBO C TI€JaTOTOM H COBMECTHYIO
JESITeIbHOCTh C MEJaroroM U CBEpCTHUKAMU; pabOTaTh WHAWBUIAYAIBHO U B TPYIIE: HAXOAUTH oOIIee
pelieHre W paspemaTb KOHQUIMKTBI Ha OCHOBE COIVIAaCOBAaHUS MO3UIMI M ydeTa HHTEPECOB;
¢dbopMynHMpOBaTh, APryMEHTUPOBATH U OTCTAUBATh CBOE€ MHEHHE. O0yUaromUNACs CMOXKET:

*  OIpENesATh BO3MOKHBIE POJIU B COBMECTHOM JEATEIBHOCTH;

*  UrpaThb OIPEJEICHHYIO POJIb B COBMECTHOMN AESTEIBbHOCTH;

*  I[PUHHUMATh MO3UIMIO COOECEJHMKA, NMOHUMAs IMO3ULUI0 APYroro, pasziuyaTb B €ro peuu
MHEHUE (TOUKY 3pEHUs ), 10Ka3aTeNbCTBa (ApryMEHTHI);

*  OmpefensaTb CBOM JEHCTBMA M JEWCTBUS MapTHEPa, KOTOpbIE CIIOCOOCTBOBAIM WM
IIPEMSITCTBOBAIN MPOAYKTUBHON KOMMYHHUKALIUK;

*  CTPOMTH IIO3UTHUBHBIE OTHOILIEHHS B IIpoliecce y4eOHO! U M03HABATEIbHOMN 1EATEIbHOCTH;

*  KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaMBaTb CBOIO TOUYKY 3pEHHUS, B JUCKYCCHUH YMETb
BBI/IBUI'aTh KOHTPapryMEHTHI, epedpa3srupoBaTh CBOIO MBICIIb;

*  KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHUIO, YMETh IIPU3HABATH OIIMOOYHOCTH CBOETO
MHEHHsI (€CJTU OHO OIIMOO0YHO) U KOPPEKTUPOBATH €T0;

*  IpeIaraTh albTEPHATUBHOE pEeIIeHUE B KOH(PIMKTHOM CUTYaINH;

*  BBLAEJATH OOLIYIO TOUKY 3pEHHS B AUCKYCCHU;

s JIOTOBapHBAThCS O MPABWJIAX U BOMPOCAX IS OOCYXKICHUS B COOTBETCTBHH C IOCTABICHHOMN
nepen rpynnou 3aaayei;

*  OpraHu3oBbIBaTh 3¢ (EKTUBHOE B3aWMOJICHiCTBUE B Tpymme (OnpenensiTh oOIue Ieny,
pacrpenenarTb poJid, 10roBapuBaThes APYT C IPYTOM U T. 11.);

* yCTpaHATH B paMKax JUajora paspbiBBl B  KOMMYHHUKAaluM, OOYCIIOBJICHHbIE
HEMIOHUMaHHUEM/HENPUATHEM CO CTOPOHBI COOECEHHUKA 3a1a41, (OPMBI HITH COAEPIKAHUS TUAJIOTa.

12. YMeHue O0CO3HAaHHO UCHOJb30BaTh pEYEBBIE CPEJICTBA B COOTBETCTBUM C 3ajaueil
KOMMYHHUKAIMM JUIs BBIPQKEHUS CBOUX YYBCTB, MBICJIEH M INOTPEOHOCTEH A IUIAHUPOBAHUA M
peryisiliud CBOEH [JEATEIIbHOCTH; BIAJCHUE YCTHOW U INHCBMEHHOM pe4bl0, MOHOJIOTMYECKON
KOHTEKCTHOU peubto. O0yUJarommiicss CMOXKET:



e OmpenensaTh 3a7adyy KOMMYHHKAllMd W B COOTBETCTBHHM C HEH OTOMpPATh U WCIOIH30BAThH
pedeBbIe CPECTBA;
*  MPEICTaBIATh B YCTHOM WJIM NHCbMEHHOW (opMe pa3BEepHYThI IIaH COOCTBEHHOM
NEeATEIbHOCTH;
e coOuronath HOPMBI MTyOJIUYHON peuu, PerIaMeHT B MOHOJIOTE M AUCKYCCHU B COOTBETCTBHH C
KOMMYHUKATHUBHOM 3a/1aueii;
*  BBICKa3bIBaTh U OOOCHOBHIBATH MHEHHE (CYXKICHHE) M 3alpalinBaTh MHEHHE MapTHEpa B
paMKax Iuasnora;
*  TPUHUMATH PEUICHHE B XOJIC IUAJIOTa M COTIIACOBBIBATH €r0 C COOECETHUKOM;
* cO3laBaTh MHCbMEHHbBIE TEKCThl PA3JIMYHBIX THUIOB C HCIOJIb30BAaHUEM HEOOXOIMMBIX
pEYEBBIX CPE/ICTB;
*  HCHOJB30BaTh CPEJICTBA JIOTUYECKOM CBSA3M ISl BBIAEJICHHS CMBICIOBBIX OJIOKOB CBOETO
BBICTYILICHHUS;
*  HCIHOJb30BaTh BepOasibHbIe U HEBepOaIbHbIE CPEJCTBA B COOTBETCTBUU C KOMMYHUKATHBHOMI
3ajaveit;
*  oueHuBarh 3G(HEeKTUBHOCTH KOMMYHUKALIUHU MTOCIIE €€ 3aBEPIICHHUS.
13. ®opmupoBaHUE U pa3BUTHE KOMIETCHTHOCTH B OOJIACTH HCIIOJIb30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — MKT). OOyvaronuiics CMOXKET:
*  IIeJICHANIPABIIEHHO MCKATh M WCIIOJIb30BaTh WH(POPMAIMOHHBIE PECYPChI, HEOOXOAMMBIE IS
perieHus: yueOHbIX U MPAKTUUECKUX 3a1a4 ¢ momoiibio cpencts UKT;
*  WCMOJB30BaTh JJs TepeJayd CBOMX MBICICH €CTEeCTBEHHbIE W (DOpMalbHBIC SI3BIKH B
COOTBETCTBHUH C YCIOBUSMU KOMMYHUKAIUU;
*  ONEpHUPOBATH JAHHBIMU NPU PEUICHUU 33]1a4H;
*  BBIOMpATh aJeKBaTHbIE 3a/lad€ WHCTPYMEHTHI U MCIOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTUH
JUIS pelIeHUs Y4eOHBIX 3aJady, B TOM YHCIE JJs: BBIYHCICHUS, HAMMKUCAHUS MHUCEM, COYMHCHHIA,
JOKJIaJI0B, pedepaToB, CO3aHuUs PE3eHTALUN U JIp.;
*  HCMOJB30BaTh HH(POPMAIIHIO C YIETOM ITUYECKUX U MIPABOBBIX HOPM;
e co3zaBaTth IU(POBBIE pecypchl pa3HOTO THUMA W IS Pa3HbIX ayIUTOPHi, coOIoaaTh
MH(POPMAIMOHHYIO TUTHEHY U MpaBWIa HHPOPMALMOHHON 0€30MacHOCTH.
IIpexMeTHBIE pe3ybTaThI
BoinyckHuk HayuuTcsi B 5-6 kiaccax (AJ1si MCHOJIb30BAHHUSI B TOBCEHEBHOM KU3HH M
o0ecreyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOI0JIKeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe):
* OmepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSMH: MHOXECTBO, JJIEMEHT MHOKECTBA,
MOJIMHOKECTBO, TPUHAJICKHOCTD;
* 3a/1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;
* HaXOAWTh MepeceueHne, 00beJUHEHHE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYALIUSIX.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:
*  pacno3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa
» OnepupoBaTh Ha 0230BOM YpOBHE MOHITHUSIMH: HaTypalbHOE YHUCIIO, IIEJI0€ YNCII0,00bIKHOBEHHAS IPOOB,
IecATUIHas Apo0b, CMEMIaHHOE YUCIIO, PAIIMOHATBHOE YUCIIO;
* HCIOJIB30BaTh CBOMCTBA YMCEN M MpaBWIA JNEUCTBUM C pallMOHAIBHBIMH YUCIAMU TPHU
BBIIIOJIHEHUH BBIYUCIICHUM;
* HCHOJI30BATh MPHU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJTHEHUH BBIYUCICHUNA U
pELICHUU HECIOXKHBIX 3a/1a4;
*  BBINOJIHATH OKPYIVIEHUE PAllMOHAJIBHBIX YUCEN B COOTBETCTBUHU C MPABUIIAMU;
* CpaBHHUBATh PALMOHAJbHBIC YKCTIA.

B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTHX NPEIMETOB:
* OLICHUBATh PE3YJIbTAThl BHIYUCICHHUH NPU PELICHUH NTPAKTUUYECKHX 3a/1a4;
* BBINOJHATH CPABHEHUE YNCEN B PEAIbHBIX CUTYaLlUsAX;

* COCTaBJIATbH YUCIIOBBIE BHIPAKEHHU DU PELICHUH IPAKTUYECKUX 3aa4 U 3a1a4 U3
JPYTruX y4eOHBIX IPEAMETOB.



CTaTuCTHKA M TeOpHs BEPOSATHOCTE

+ IlpencraBisTh NaHHBIC B BUJE TAOIHII, TUArpamm,

* yuTaTh WH(OPMAILIUIO, IPEJICTABICHHYIO B BUJE TAOIHIIBI, TUATPAMMBI.
TekcToBbIC 3a724H

* Pemarp HeCIOXHBIE CIOKETHBIC 3aJauyd pa3HBIX TUIIOB Ha Bce apudmernyeckue

JIEHCTBHS,

* CTPOUTH MOJENb YCIOBHS 3a7aud (B BUAE TAOIHUIIBI, CXEMBI, PUCYHKA), B KOTOPOU JaHbI
3HAYEHHUs IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJINYMH, C LIEJIbIO TOMCKA PEIICHMS 3a1a4H;

* OCYIIECTBIISITH CIIOCOO MOUCKA pEelIeHHs 3a7aud, B KOTOPOM pPacCyKIEHHE CTPOUTCS OT
yCIIOBHA K TPEOOBAHUIO WIIK OT TPEOOBaHMS K YCIOBHIO;

* COCTaBJISITh IUJIAH PEILICHUA 3aa4H;

* BBIJCJATH ATANbl PEIICHUS 3a]1a4H;

* HHTEpIPETHUPOBATH BHIYUCIUTEIBHBIEC PE3YJIBTATHI B 3a/1a4€, UCCIIEI0BAThH ITOIYyYEHHOE
peneHue 3a1a4u;

* 3HATh pa3IMuue CKOpOCTed O0OBEKTa B CTOSYEH BOJE, MPOTUB TEUCHHS U IO TCUCHHIO

peKu;

* pemiaTh 3aJa4l Ha HAXOXKICHHE YaCTH YUCJIA U YUCIIA 110 €ro YacTH;

* pewmaTh 3aJaud pa3HbIX TUIOB (Ha paboTy, HAa MOKYNKU, HAa BUKEHHE), CBSI3BIBAIOIINX
TP BEJIUYHMHBI, BBIACISATH 3TU BEIMYMHBI U OTHOILICHUS MEXK]ly HUMU;

* HaxOJWTh MPOLEHT OT YHUCJIa, YUCIO IO NPOLEHTY OT HEro, HaXOAUTh IPOLEHTHOE
OTHOILIEHHWE [IBYX UYHCEJ, HAXOJUTh MPOLEHTHOE CHIKEHHE WM MPOLEHTHOE MOBBIIICHUE
BEJINYMHBI,

* pemiaTh HECJIOKHBIE TOTUYECKHE 3a7a4ld METOJOM PACCYKICHHM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX MPeIMETOB:

* BBIJBUTaTh TMIIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAUCHHUSIX UCKOMBIX BETUYMH B 33]1a4e
(menmaTh MPUKUIKY)

Harasinnas reomerpust
I'eomeTpuueckue purypni

* OnmnepupoBatrh Ha 0a30BOM YpOBHE MOHATUAMH: (UTYpa, TOUKA, OTPE30K, MpsMmasi, Jyd,
JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJbHUK M YETBIPEXYTOJbHUK, NMPSIMOYTOJIbHUK U KBaJparT,
OKPYXKHOCTh W KpPYT, MPSMOYTOJNbHBIA Tapasuienenumen, Kyo, map. M3o00paxars u3ydaeMmbie
Gurypsl OT pykH U ¢ IOMOIIBIO JINHEHKU U [IUPKYJIS.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH APYTUX NpPeIMETOB:

* peuaTh MPaKTUYECKUE 3ajaui C MPUMEHEHUEM MPOCTEUIINX CBONCTB QUTYP.
HN3mepeHus u BIYMCICHUS

* BBIIOJIHATh U3MEPEHUE JIUINH, PACCTOSHUM, BEJIMYUH YIJIOB, C ITIOMOIIBI0 MHCTPYMEHTOB
JUTSL U3BMEPEHUN JUTUH U YTJIOB;

*  BBIYUCIIATH IUIOLIAAN IPSIMOYTOJIBHUKOB.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH APYTUX NpPeIMETOB:

* BBIYMCIIATH PACCTOSHMS HAa MECTHOCTM B CTaHJAPTHBIX CUTYyalMsAX, IUIOMIAAN
MPSIMOYTOJIBHUKOB;

* BBIMOJHATH NPOCTEHIINE MOCTPOCHHUS W W3MEpPEHUs] Ha MECTHOCTH, HEeOOXOIHUMBbIe B

peasibHO
KU3HHU.

HcTropust MaTeMaTUKHU

* ONWCHIBATh OT/ACJIbHBIC BBIAAIOUIUMECS PE3YJIbTaThbl, MOJYYCHHBIE B XOJI€ Pa3BUTH
MAaTE€MATHUKHU KaK HAyKU;

*  3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOM U
BCEMUPHON UCTOPHUEH.

BbIyCKHUK MOJYYMT BO3MOKHOCTHL HAYYMThC B 5-6 kiaccax (mias oOecnedeHUs
BO3MO’KHOCTH YCIIEIIIHOTO NPOJ0JIKeHUs1 00pa30BaHusi Ha 0a30BOM ypOBHe)
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH
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*  Onepuposamb NOHAMUAMU: MHONCECMBO, XAPAKMEPUCTUKU MHONCECMEA, DNeMeHM
MHOICeCm8a, nycmoe, KoHeyHoe U 6eCKOHeUHOe MHONCeCm80, NOOMHONCECME0, NPUHAOTIEHCHOCHD,

*  onpeodenamov NPUHAONEHCHOCMb DNIeMEHMA MHONCECMEY, 00bEOUHEHUIO U NepeceyeHuro
MHOJCECm8, 3a0A8amb MHONCECMBO C NOMOWBIO NePeUUCIeHUs. INEMEHMO8, CIIOBECHO20 ONUCAHUSL.
B noBceHeBHOI KM3HHU U NPH U3YYEHUH APYTUX MPeAMETOB:

*  pacno3Hasamv J102UYECKU HEKOPPEKMHble 8blCKA3bIBAHUSL,

*  cmpoums YenoyKu YMO3AKIIOUEeHUL Ha OCHOBe UCNONb308AHUS NPABUIL T02UKU. Qucaa.

* Onepuposamv NOHAMUAMU: HAMYPATbHOE HYUCTO, MHONMCECHBEO HAMYPAIbHLIX HYUCEl,
Yenoeuucsio, MHONCECMBO YeablX uucel, 0ObIKHOBEeHHAs Opobb, OecamuyHas Opodb, CMeulaHHoe
YUCTIO0, PAYUOHATILHOE YUCTIO, MHONCECMBO PAYUOHATbHBIX YUCE]l, 2e0MeMmPUYecKds UHmepnpemayus
HAMYpPanioHblX, YeavlX, PAYyuOHATbHBIX,

*  noHUMamo U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

*  GLINONHAMbL GLIYUCACHUSA, 6 MOM YUCIe C UCHONb308AHUEM NPUEMOE PAYUOHATLHLIX
8bIYUCTIEHUL, 0OOCHOBLIBAMb AI2OPUMMbL BbINOJIHEHUS 0eUCMBUL,

*  ucnoavzosamv npuzHaxu oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmur u
npou3eedeHUs Yucel Npu 6bINOJIHEHUU GbIYUCTIEHUL U peuleHUulU 3a0ad, 000CHO8bIBAMb NPUSHAKU
oenumocmu;

*  BbINOJHAMb OKPY2IeHUE PAYUOHANHBIX YUCETl C 3A0AHHOU MOYHOCMbIO,

*  Yynopaoouusams YUcid, 3anUcaHHvle 8 8ude 0ObIKHOBEHHBIX U 0eCAMUYHBIX OpoOell;

*  naxooumv HOJ/[ u HOK uucen u ucnonv3oeamse ux npu peuteHuu 3a0ai.

*  onepupoéamv HNOHAMUEM MOOYIb HUCIA, 2e0MempudecKds uHmepnpemayus mooyis

yucna.

B noBceHeBHOI KM3HM U NPH U3YyYEHUH APYTUX MPeAMETOB:

*  NpUMEHAMb NPABULA NPUOTIUNCEHHBIX BbIYUCTEHUL NPU peuleHUU NPAKMUYecKux 3a0ay u
peuieHuu 3a0a4 0py2ux yueOHvlX npeomemos;

*  BbINOJIHAMb CPABHEHUE PE3VIbMAMO8 8bIYUCIEHUL NPU PelleHUY NPAKMU4ecKux 3a0ad, 8
MOM Yucie NPUOIUNCEHHBIX BbIUUCTEHUU,

*  CcOCmasnamb YUCNOoB8ble BbIPANCEHUS U OYEHUB8AmMb UX 3HAYEHUS NpU peuleHuu
NPAKMUYECKUX 3a0ad U 3a0ay U3 Opyaux y4eOHvlX npeomemos.

YpaBHeHNsI 1 HEPABEHCTBA

*  Onepuposamb NOHAMUAMU. PABEHCMBO, HUCIOB0€ PABEHCME0, YPAGHEHUe, KOPEHb
VPasHeHusl, peuieHue ypasHerus, YUcilo80e HepaseHCcmao.

CrarucTUKa U TeOpus BEPOATHOCTEM

*  Onepuposams NOHAMUAMU: CMOIOYAMble U KPY2o8ble OUazpammbl, maoaiuysbl OAHHBIX,
cpeonee apugmemuueckoe,

*  u38nexkamv, UHGopmayulo, NPeOCmMasieHHyo 8 mabauyax, Ha OUASpamMmax,

s cocmasname mabauysl, CMpoums OUASPAMMbl Ha OCHOBE OAHHBIX.

B noBceHeBHOI KM3HM U NPH U3YyYEHUH APYTUX MPeAMETOB:

*  u3BIEKAMb, UHMEPNPEeMUPO8AMs U NPeodPa308blI8ams UHGOPMAYUIO, NPEOCMABIEHHYIO
8 madaUYax u Ha OUASPAMMAX, OMPAXHCAIOUWYIO COUCMBA U XAPAKMEPUCTNUKU PEANbHBIX NPOYECCO8
U A61eHUl.

TekcToOBBIE 3aJa4H

*  Pewams npocmule u C1024CHble 300a4U PA3HBLIX MUNOG, A MAKM#CE 3a0ayU NOBbIUEHHOU
mpyoHocmu,

*  UCNONBL308aMb pa3Hble KPAMKUE 3aNUCU KAK MOOeTU MeKCMO8 CIONCHBIX 3a0a4 O
nOCMpoenUs NOUCKOBOU CXemMbl U peulenus 3a0ay,

*  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peulenus 3a0ay (om mpebosanus K yCiosuio
U Om Ycnosus K mpebo8anuio); Mooeaupo8ams pacCcyiHcOeHus npu NoUcKe peuenus
3a0a4 ¢ NOMOWbIO 2pag-cxembi;
*  8bI0enAmb IMANbL peuleHUs 3a0aiU U CO0ePHCAHUe KA*HCO020 IMand;
*  UHmMeEpNpemupo8ams  GbIYUCIUMENbHbIE — pe3yabmamsl 8  3adave, UCCIe008amb
NOIyYeHHOe peulenue 3a0a4du,
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*  AHAUBUPOBATNL 8CEBOZMOMNCHBIE CUMYAYUU 83AUMHO20 PACHONIONCEHUS 08YX 00BEKMO8
U UBMEHEHUe UX XaPaKmepucmux npu cOBMeCmHOM 08UNCEHUU (CKOPOCTb, 8peMS, pACCMOosAHUe) NPU
peweHuu 3a0ay Ha Osudicenue 08yX 00bEKMO8 KAk 6 OOHOM, MaK U 6 HNPOMUBONOJOHCHLIX
HAanpasieHusx;

*  UCCNe008amb 8CEBO3MOIICHBIE CUMYAYUU NPU peuleHUuU 3a0ay Ha O08UdceHue no pexe,
PACCMampusams pasHvle CUCHEMbl Omcyema,

*  pewiamv pazHooOpa3Hble 3A0aYU «HA YACMUY,

*  pewams u 000CHOBbIBAMb CB0€E peuleHue 3a0ay (8blOeIsAmb MAMeMamuiecKyo 0CHO8Y)
Ha HAX0JcOeHUe Yacmuy YUCia U YUcaa no e20 Yacmu Ha 0CHO8e KOHKPEMHO20 CMbLCIA Opodu;

*  0CO3HaBamb U O0OBACHAMb UOEHMUYHOCHb 3A0aY DAHLIX MUNO0B, CEA3bIBAIOUUX MPU
genuyunbl (Ha pabomy, HA NOKYNKU, HA OBUdNCEHUE), 6bl0eNAMb MU BeIUYUHbI U OMHOULEHUS
MedNHCOY HUMU, NPUMEHSMb UX NPU peueHul 3a0ay, KOHCMPYUposamsv cOOCMEeHHble 3a0aiu
VKA3AHHBIX MUNOS.

* B noBceaHeBHOIi :KM3HU ¥ IPU U3YYEHHH PYTUX MPeIMETOB:

*  gvldenamb Npu  peweHuu 3a0ay XapakmepucmuKku paccmMampusaemMol 6 3aodaue
cumyayuuy, OmMIUYHbIE OM PEealbHbIX (me, Om KOMOPLIX AOCMPASUPOBAIUCH), KOHCIMPYUPOBAmb
HOBble CUMYayuu ¢ Y4emom SMUX Xapakmepucmuk, 6 YACMHOCMU, NpU peulenuu 3a0ai Ha
KOHYEeHmpayuu, y4umsléams nIOMHOCIb Geujecmad

*  pewiamv u KOHCMPYUpO8ams 3a0adu HA OCHO8E PACCMOMPEHUS PeANbHbIX CUMYAYUl, 6
KOMOPbIX He mpeOyemcst MOYHbLIL BbIYUCTUMENbHBL Pe3yIbman;

*  pewiamsv 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCeMbl Omcyemd.
Harasanasi reomerpust
I'eomeTpuuyeckue purypbl

*  Mzenexams,  uHmepnpemupoéamv U NpPeobpaA30evieamv  UHDOpMAYUl O
2eomMempuieckux ueypax, npeoCmasieHHyo Ha Yepmedrtcax;

*  uzobpadicamev usyuaemvle Queypbl Om PyKU U C HOMOWDIO KOMNbIOMEPHbIX
uncmpymenmos. U3MepeHusi U BbIYMCIEHUS

*  BBINOIHAMb UMepeHUue ONUH, PACCMOAHUL, 8EIUYUH V208, C NOMOUWbBIO UHCIMPYMEHMO8
OJ1s1 UsMepeHull ONUH U Y2l08;

*  BLIUUCTAMb  NAOWAOU  NPAMOY2ONbHUKOS, KBAOPAMO8, 00beMbl  NPAMOY2OJbHbIX
napanieienunedos, Kyoos.

B noBceaHeBHO# :KM3HU ¥ IPU U3YYEHHH IPYTUX MPeIMETOB:

*  BLIYUCTAML PACCMOAHUA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUusax, niouwaou
VUACMKO8 NPAMOY20IbHOU (hopMbl, 00beMbl KOMHAM,

* 8LINOAHAMb NPOCMeUUue NOCMPOEHUSI HA MECMHOCTU, He0OX0OUMbLE 8 PEATIbHOU IHCUSHU,

*  OYeHUBamv pazmepwvl peaibHbiX 00BLEKMO8 OKPYACAIOUe20 MUpPQ.

HcTropust MaTeMaTUKHU

. Xapakmepuzoeamsv 6K1A0 8bLOAIOWUXC MAMEMAMUKOSE 8 PA3GUMUe MAMeMamuKy u

UHBIX HAYYHBIX 0Oaacmel.

BoinyckHuk Haydyures B 7-9 kiaccax (AJ151 HCIIOJIb30BAHUS B IOBCEIHEBHOM KNU3HM U
o0ecre4eHus1 BO3MOKHOCTH YCIIELHOT0 MPOI0JIKeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe)
DJIeMEeHThI TEOPUHM MHOKECTB H MATEMATHYECKO JIOTUKH

*  OmnepupoBaTh Ha 0230BOM YPOBHE MOHATHSIMHU: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MMOAMHOKCECTBO, ITPUHAAJICIKHOCTD,

*  3aJaBaTh MHOXECTBA MEPEUUCICHUEM UX 3JIEMEHTOB;

*  HAXOAWTH MEepeceyeHue, 00beTMHEHHE, TOJIMHOKECTBO B IPOCTEUIITIX
CUTYalUsX;0lIepUPOBAThH Ha 6a30BOM YPOBHENOHATUSMU:  OIpEIeTIeHHEe, aKCuoMa,
Teopema, JI0Ka3aTelbCTBO;
*  TPUBOIUTH MPUMEPHI U KOHTPIPUMEPDI JJIsi HOATBEPKICHHUS CBOUX BbICKa3bIBAHUIA.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH APYTUX NpPeIMETOB:
*  HCHOJb30BaTh Trpaduueckoe TMpeACTaBICHUE MHOXXECTB JMJI ONUCAaHUS peaTbHBIX
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MPOIIECCOB U SBIICHUH, MPU PEUICHUH 33/1a4 IPYTUX YUSOHBIX MPEIMETOB.
Yucaa

*  OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSMHU: HATYPAIbHOE YHCIO, IIETI0€ YHUCIIO,
OOBIKHOBEHHas1 JApoOb, JecATUYHAs JApoOb, CMEMIaHHas JpoOb, paIlMOHAIBHOE YHCIIO,
apu(MeTHYECKUI KBaAPaTHBIM KOPEHB;

*  HCHOJIb30BaTh CBOMCTBA YMCEN U MPABJIA I€UCTBUM MPH BHIOJHEHUN BHIYHCICHHUI;

*  HCIOJb30BaTh MPU3HAKHU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUHN BBIYUCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

*  BBINOJIHATH OKPYIJICHHE PAllMOHAIBHBIX YUCEN B COOTBETCTBUHU C MPABUIIAMHU;

*  OIICHWBATH 3HAUYCHHE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO IIEJIOT0 YUCIIA;

*  pacno3HaBaTh pallMOHAJIbHBIE U UPPAIMOHAIIBHBIE YHUCIIA;

*  CpaBHHUBATh YHCIIA.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH APYTUX NpPeIMETOB:

*  OIICHUBATbH PE3YJIbTAThl BEIYUCICHUHN TIPHU PEIICHUHN IPAKTUICCKUX 3a]1a4;

*  BBINIOJIHATH CPABHEHUE YHCEIT B PEAIbHBIX CUTYALIMSIX;

*  COCTaBJISATh YHUCJIOBBIC BBIPAXKCHUS TMPHU PENICHUU TMPAKTHUUECKUX 3a7a4 W 3a1ad M3
JPYTruX y4eOHBIX IPEAMETOB.
ToxnecTBeHHbIE IPe00pa3oBaHUS

* BBIMONHATH HECIOXHBIE MPeoOpa3OBaHUSA IS BBIYMCICHUS 3HAYCHUNM YHCIIOBBIX
BBIPDOKCHHUM, COJACpIKAIUX CTEIIEHH C HaTypaJdbHBIM IIOKa3aTejeM, CTETeHH C  IEJIbIM
OTpHUILIATEIIbHBIM MTOKa3aTelieM;

*  BBINIOJIHATH HECJIOXKHBIC MPEOOpa3oBaHUsS IEIBIX BBIPAKCHUH: PACKPBIBATh CKOOKH,
MPUBOUTH TOJOOHBIE ClIaraeMbIe;

*  HWCIOJB30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBaJpaT CYMMBI, KBajpaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) ISl YIPOIIICHHUS BHIYMCIICHUHN 3HAYCHUH BBIPAKCHU;

*  BBINIOJIHATH HECJIOKHBIE TPeoOpa30BaHUs APOOHO-TMHEHHBIX BBIPAKEHUN U BBIPAKCHHUI
C KBa/IpaTHBIMU KOPHSIMHU.
B noBceqHeBHOM KU3HM U MIPU U3YYEHUH APYTUX MPeIMeTOB:

*  [IOHUMATbh CMBICII 3aIIMCH YHCJIa B CTAHJJAPTHOM BUJE;

*  omepupoBaTh Ha 0230BOM YPOBHE MOHSATHEM «CTaHIAAPTHAS 3alUCh YHCIIaY.
YpaBHeHHUS M HEpaBEeHCTBA

*  OmnepupoBarb Ha 0a30BOM YpOBHE NOHSATHSIMH: PABEHCTBO, YHUCIOBOE PAaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHWs, pEIICHUE YpPaBHEHHMs, UYHCIOBOE HEPABEHCTBO, HEPaBEHCTBO,
pelIeHue HEpaBeHCTBA;

*  TIPOBEPSTH CIPABEAJIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

*  peuiath JIMHEWHbIC HEPABEHCTBA U HECTIOKHBIE HEPABEHCTBA, CBOSIINECS K IMHEUHBIM;

*  pemaTth CUCTEMbI HECJIOKHBIX JIMTHEWHBIX YPAaBHCHHH, HEPABCHCTB;

*  TPOBEPSTH, SABJISAETCS JHM JTAHHOE YHUCIIO PEIICHUEM YpaBHEHHUS (HEPaBEHCTBA);

*  pemiath KBaJpaTHBIC YpaBHEHUS 1O GOpMYyJIe KOPHEH KBaIpaTHOTO YPaBHCHHS;

*  u300paxkaTh peIIeHUs HEPABEHCTB U UX CHCTEM Ha YUCIIOBOU MPSMOIA.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NMpPeIMeTOB:

*  COCTaBJATh M pelIaTh JIMHEWHbIC YpAaBHEHHS MPU PEIICHUH 3aJa4, BO3HUKAIOUIUX B
JIPYTUX YYEOHBIX TIPEIMETAX.
DOyHKUUH

*  Haxonutb 3HaueHHE PYHKIIMU 110 3aJJaHHOMY 3HAYCHHUIO apTyMEHTa;

*  HaxoAWTh 3HAYCHHE APTyMEHTA IO 3aJaHHOMY 3HAYCHHIO (YHKLIHUU B HECIOXKHBIX
CHUTYaIHSIX;

*  ONpenaessATh MOJOXKEHHE TOYKH [0 €€ KOOpIMHATaM, KOOPJMHATHI TOYKH 10 €€
HOJIO)KEHHUIO Ha KOOPIMHATHOH IIIOCKOCTH;

* 1o rpaduKy HaXOAUTh OOJACTb ONpPEIENICHHs, MHOKECTBO 3HAUYCHHUM, HYIN (DYyHKIUH,
INPOMEXYTKH 3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pACTaHUS W YOBIBaHHS, HauOoOIbIIee |
HaMMEHbIIIee 3HAaUCHUS (PYHKIUH;
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*  CTpOMTH rpaduK JUHEHHON QyHKIUY;

*  TIPOBEPATH, SIBISICTCS JIM JaHHBIN Tpaduk rpaduxom 3amaHHON GYHKIUM (JTMHEHHOM,
KBaJpaTUYHOM, OOpPaTHOM MPOTOPITMOHATHHOCTH);

*  ompeneisaTh NPUONMKEHHBbIE 3HAYEHHs] KOOPAMHAT TOYKU TNepecedeHuss rpadukoB
b yHKIH;

* omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMU: MOCIEI0BATEIBHOCTh, apupMeTniecKas
nporpeccusi, FeOMeTpUIecKas POrpecCus;

* pemarh 3aJayd  Ha TPOTPECCHHM, B KOTOPBIX OTBET MOXET OBbITh MOJy4YeH
HETOCPECTBEHHBIM TI0JICUeTOM 0e3 mpuMeHeHHs (popMyi.

B noBce1HeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:

*  HCMONB30BaTh rpaUKU PEaTbHBIX MPOIECCOB U 3aBUCHUMOCTEH /ISl OMpENEIICHUs WX
CBOMCTB (HanOObIINE U HANMEHBIITNE 3HAYCHHS, TPOMEKYTKH BO3pacTaHUs M yObIBaHUS, 00JaCTH
MOJIOKUTETBHBIX U OTPUIATEIILHBIX 3HAYSHUH U T.11.);

*  WCIOJIb30BaTh CBOWCTBA JWHEHHON (YHKIMH M €€ TpaduK MPU PEIICHUH 3a7ad W3
JPYTuX y4eOHBIX IPEAMETOB.

CraTncTHKa U TEOpHsi BEPOATHOCTEH

*  Vmertp mpencTaBiIeHHE O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTU CIIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

*  pemiath IMpOCTeHIre KOMOWHATOPHBIC 3a7a4d METOAOM MPSMOTO U OPTaHW30BAHHOTO
nepebopa;

*  TMPEACTaBIATH JAHHBIC B BUJE TAOIUII, AUArpaMM, TpauKoB;

*  yuTaTh HHGOPMAIINIO, TPEICTABICHHYIO B BUI€ TaOIUIIbI, TUAarpaMMbl, Tpaduka;

*  ONpeneisTh OCHOBHBIC CTATHCTUYECKUE XaPAKTEPUCTUKH YUCIOBBIX HAOOPOB;

*  OLEHUBATh BEPOSATHOCTb COOBITHS B MPOCTEUIINX CIydasix;

*  HWMETb MPECTABICHHE O POJIA 3aKOHA OOJIBIIUX YMCET B MACCOBBIX SIBJICHUSX.

B noBce1HeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:

*  OIIEHUBAThH KOJIMYECTBO BO3ZMOKHBIX BApUAHTOB METOIOM Tepedopa;

*  HMMETb MIPEICTABICHHUE O POJIU MTPAKTUUECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

*  CpaBHUBaTh OCHOBHBIC CTAaTHUCTHUYECKHE XApPAKTEPUCTHUKH, IMOJIyYEHHBIE B MPOIECCE
pelieHus NPUKIaAHON 3a1a4u, U3y4EHHS peajbHOTO SBIICHUS;

*  OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITUH W SBJICHHUN B HECIOXKHBIX CUTYaIUsX.
TexkcToBbIC 321241

* Pemare HecnoHble CIOKETHBIE 3aJjaud pa3HBIX TUIIOB Ha Bce apudMeTudyeckue

JIehCcTBHS,

*  CTPOUTH MOJIEIH YCJIOBHS 33/1a4H (B BHIE€ TaOIUIIbI, CXEMbI, pUCYHKA WJIM YPAaBHEHUS), B
KOTOPOW JaHbl 3HAYCHHUS JABYX M3 TPEX B3aWMOCBS3aHHBIX BEIUYHH, C LEJIbI0 TIOHUCKA
pelIeHnsA3a1auu;

*  OCYIIECTBIISITh CIIOCOO MOMCKA PEIICHUs 3a7aud, B KOTOPOM PACCYKIEHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO WIJIM OT TPEOOBAHMSI K YCIIOBHUIO;

*  COCTaBJISITH IIJIAH PEIICHUS 3a/1a4H;

*  BBIICNATH ATaNbl PELICHUS 3aa4u;

*  HHTEPHPETUPOBATH BHIYMCIUTENIBHBIE PE3ylIbTaThl B 33/1aue, UCCIEAOBATh MMOTYYCHHOE
pelIeHre 3aauu;

*  3HATh pa3IMyue CKOPOCTeH 00BEKTa B CTOSYEH BOJAE, MPOTUB TCUCHUS U MO TCUCHHIO

peku;

e  pemiarh 3a/1a4¥ Ha HAXOXICHUE YaCTH YKCIA ¥ YUCIIA IO €T0 YacTH,

*  pewmiath 3aJa4yd pa3HbIX TUIOB (Ha paboOTy, HA MOKYMNKH, Ha ABUKCHUE), CBSI3bIBAIOIINX
TPH BEJIMYNHBI, BBIISISITh T BEIMYUHBI U OTHOILICHUS MEX]Ty HUMH;

*  HAaxOJUTh MPOIEHT OT YHCJAa, YUCIO IO MPOLEHTY OT HEero, HaxoJIUTh MPOIEHTHOE
CHI)KEHHE WJIM MPOLIEHTHOE MOBBIIICHUE BEINYNHBL;

*  pelaTh HECIOXKHbIE JOTUYECKUE 3a/1a4l METO0OM PACCYKICHUMN.
B noBceiHeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:
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*  BBIJBUIaTh FMIOTE3bI O BO3MOXKHBIX MIPEAEIBHBIX 3HAYEHUSIX UCKOMBIX B 3a/1a4Ue
BEJIMYMH (JIe71aTh TPUKUIKY).
I'eomeTrpruyeckue GpuUrypsl

*  OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMU T€OMETPUUECKUX (PUTY;

*  U3BIEKaTh HH(OPMAIMIO O TECOMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTEXax B
SIBHOM BUJIE;

*  IPUMEHSATH JUIA PEeLICHUs 3a]]a4 TeOMeTpUYeCcKie (DaKThl, €CITU YCIOBUS UX PUMEHEHUS
3aJlaHbl B SIBHOU (popme;

* pewmaTh 3aJaud Ha HAXOXKJCHHE TE€OMETPHUYECKUX BEJIMYMH 1O oOpa3maM WiIH

aIroOpuTMaM.

B noBceHeBHOM KU3HM U NIPM U3YYEeHUH APYTUX NPeIMETOB:

*  HCNONb30BaTh CBOICTBA T€OMETPUYECKUX (UTYp [UIsi pelleHust TUIIOBBIX 3ajad,
BO3HUKAIOIIKX B CUTyalUsX TOBCEAHEBHOM KU3HU, 3a/1a4 IPAKTUUECKOTO COACPKAHMUS.
OTHOICHHUS

*  OmnepupoBaTh Ha 0a30BOM YpPOBHE NOHSATHSAMH: PAaBEHCTBO (QHUTryp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJbHUKOB, MAPAJUIENBHOCTD MPSAMBIX, IEPIEHIUKYISIPHOCTD MPSMBIX, YIJIBI MEXY
OPSAMBIMU, IEPICHIUKYIISAP, HAKIOHHAS, TIPOCKIIHA.

B noBce1HeBHO KU3HM U NIPM U3YYEeHUH APYTUX MPeIMeTOB:

*  HCNOJNb30BaThb OTHOIIEHUS JUIS PEIIEHUS MPOCTEHIIMX 3a/1ad, BO3HUKAIOIUX B
pEATbHOM KU3HM.
HN3mepennss u BbIYMCICHUS

*  BrimonHATh U3MEpEHUE JIMH, PACCTOSIHUM, BETUYUH YIJIOB, C IIOMOILbIO HHCTPYMEHTOB
JUISL U3MEPEHUH IJIUH U YIJIOB;

*  NpuMEHATh (QOpMyJbl MEpUMETpa, IUIOM@AAM U o0beMa, IUIONIaJd TOBEPXHOCTH
OTJIEIbHBIX MHOI'OI'PAaHHUKOB IIPU BBIYHUCIIEHUSX, KOTJIa BCE JTaHHBIE UMEIOTCS B YCIIOBUY;

* mnpuMmeHsATh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPUYECKHUE COOTHOLICHHS IS
BBIYMCIICHUS JUIUH, PACCTOSHUM, IIJIOIIAAEH B IPOCTEUILINX CIydasix.

B noBce1HeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:

*  BBIUMCIIATH pPACCTOSHUS HAa MECTHOCTM B CTaHJAPTHBIX CHTyalUsX, IUIOMIAIUd B
MPOCTEHIINX CITydasix, IPUMEHATh GOPMYJIIbI B TPOCTEHIINX CUTYalUsAX B [IOBCEIHEBHOM KU3HU.
I'eomeTpruyeckue nocTpoeHus

*  M3oOpaxarh THMOBBIC TIIOCKUE (GUTYPHI U PUTYPHI B POCTPAHCTBE OT PYKHU U C
IIOMOUIbI0 UHCTPYMEHTOB.

B noBce1HeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:

*  BBINOJIHATH NIPOCTEHIINE TIOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEaIbHON KU3HU.
I'eomeTpuyeckune npeodpazoBaHus

*  Crpouts Gurypy, CAMMETPUYHYIO TaHHOU (PUTYpe OTHOCUTEIHEHO OCH M TOUKH.

B noBce1HeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:

*  pacro3HaBaTh JBIKEHHE O0BEKTOB B OKPYKAIOIIEM MHUPE;

*  pacno3HaBaThb CHMMETPHYHBIE (UTYpPHI B OKPYKAIOIIEM MUPE.
BexkTopbl M KOOPAUHATHI HA IJIOCKOCTH

*  OmnepupoBath Ha 0a30BOM ypOBHE MOHATHUSMHU BEKTOp, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHUCJI0, KOOPJAUHATHI Ha IMJIOCKOCTH;

*  OmpeneisaTh NPUOIMKEHHO KOOPIUHATHI TOYKHU MO0 €€ N300pakeHHI0 Ha KOOPAMHATHON

MJIOCKOCTH.
B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:UCI0Jb30BATh BEKTOPbI I
pelleHNs MPOCTEHINNX 3224 HA ONpe/iesieHre CKOPOCTH OTHOCHUTEIbHOI0 IBUKECHUSI.
HcTropust MaTeMaTUKHU

° OnuceiBaTh OTACJIbHBIC BBIAAOIIUCCA PC3YJIbTAThI, ITIOJTYUCHHBIC B XOJAC PAa3BUTUA

MaTEMATUKHN KaK HAYKH;

° 3HATb NPUMEPLI MATEMATUYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB, B CBA3U C OTE€YECTBEHHO! U

BCEMUPHOHN UCTOPHUEN;
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*  I[IOHHMMAaTbh POJIb MATEMATUKH B pa3BuTuu Poccun.
Metoabl MaTeMaTHKH

*  BpiOupaTh NOAXOAAMINN H3yUSHHBIH METOJ U PELICHUS N3YYE€HHBIX TUTIOB
MaTEMaTHYECKUX 3a7a4;

* IIpuBoauTh MpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH
JEUCTBUTEIILHOCTU U IPOU3BEICHUAX UCKYCCTBA.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS B 7-9 Kiiaccax /i o0ecnedyeHnsi BO3MOKHOCTH
YCIEIHOT0 NMPOJ0JIKeHUs1 00pa3oBaHusi HA 0230BOM YPOBHe
DJIeMEeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JTOTHKH

*  Onepupogamv NOHAMUAMU. onpeodenenue, meopema, aKkCUoMa, MHOICECMBO,
XapakmepucmuKu MHOMCECMEA, INeMEHM MHOHMCECMEd, Nycmoe, KOHeuHoe U OeCKOHeUHOe MHONMCeCmB0,
NOOMHOACECMBO, NPUHAOTEHCHOCb, BKIIOYEHUE, DABEHCTNBO MHONCECME,

*  U300paxicamv MHONCECMBA U OMHOUEHUE MHOMCECIE C NOMOWDbIO KPY208 Jiliepa;

*  onpeoensmb NPUHAOTIEHCHOCHb INEMEHMA MHOICECHBY, 00bEOUHEHUIO U NepecedeHUrO
MHOJCECE;

*3A0a8amb MHONCECMBO C NOMOWbIO NEPEUUCTeHUS DNEMEHMO8, CI0BECHO20 ONUCAHUS,

*  onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCTIUHHOCTb U JIOHCHOCMb 8bICKA3bI8AHUS,
ompuyanue 8bICKA3bIBAHUL, ONEPAYUU HAO BLICKAZLIBAHUAMU.: U, UTU, HE, YCIO0BHbLE 8bICKA3bIGAHUS]
(umnauxayuu);

*  Ccmpoumv blCKA3bI8AHUSL, OMPUYAHUSL BbICKA3bIBAHUIL.

B noBceHeBHOI KM3HM U NPH U3YYEHUH APYTUX MPeAMETOB:

*  cmpoumv YenouKku yMo3akaiOyeHUll Ha OCHO8e UCNOIb3068AHUsL NPAGUTL TOSUKU,

*  UCNONb3068AMb MHONCECMEA, ONEPAYUU C MHONCECMBAMU, UX 2paghuyecKkoe npedcmasienue
O0J151 ONUCAHUS PEANbHBIX NPOYECCO8 U SGTIeHULL.

Yucaa

«  Onepupogamv NOHAMUAMU. MHONCECHBO HAMYPATbHBIX YUCET, MHONMCECTBO YeNblX YUCe],
MHOIHCECBO PAYUOHANLHBIX YUCE], UPPAYUOHATbHOE YUCTIO, KBAOPAMHbII KOPEHb, MHOMCECTNEO
OelicmeUmMenbHbIX YUCell, 2e0MempUieckds UHMepnpemayusi HamypaibHblX, YeavlX, PAYUOHATbHbLX,
OelicmeumenbHblX Yyucei,

*  NOHUMaMb U OOBACHAMb CMBICT NOSUYUOHHOU 3ANUCU HAMYPATbHO2O YUCIA,

*  BLINOJHAMb GbIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX
BLIYUCTICHULL,

*  BLINOJHAMb OKpY2lleHUe PAYUOHALbHBIX YUCel ¢ 3a0aHHOU MOYHOCMbIO,

*  CPABHUBAMb PAYUOHAIbHBIE U UPPAYUOHATbHBIE YUCILA,

*  npedcmasiimov payuoHaAIbHOE YUCTO 8 8UOe 0eCAMUUHOU OpoOU

*  Ynopa0ouusams YUCid, 3anUCanHvle 8 8Uuoe 0ObIKHOBEHHOU U 0eCAMUYHOL OpooU,

*  Haxooums HOJ u HOK yucen u ucnonv306amu ux npu peueHuu 3a0au.

B noBceaHeBHO# :KM3HU ¥ IPU U3YYEHHH IPYTUX MPeIMETOB:

*  NpUMEeHAMb NPABUNA NPUOIUNHCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKIMUYECKUX 3a0ay U
peuteHuu 3a0a4 0py2ux yueOHvlX npeomemos;

*  BLINOJHAMb CPABHEHUE Pe3VIbMAMmMOo8 8blUUCIeHUL NPU PeUeHUU NPAKMUYecKux 3a0ay, 8
MOM Yucie NPUOIUNCEHHBIX BbIUUCTEHUU,

*  COCMABNAMb U OYEHUBAMDb YUCLOBbIE BbIPAICEHUS NPU PeUeHUU NPpaKmu4eckux 3a0ay u
3a0ay u3 opyaux y4eOHvlx npeomemos;

*  3anuUcvlBamb U OKPY2Iidmb YUCLO8ble 3HAYEHUS DPedlbHblX GeIUYUH C UCNOIb308AHUEM
PA3ZHBIX CUCMEM U3MEDPEHUSL.

ToxknecTBeHHbIE MPEOOPA30BAHUS

. Onepupoeamv NOHAMUAMU CENeHU C HAMYPAIbHLIM NOKA3amenem, CmeneHu ¢ yeablm
ompuyamenbHulM NOKaA3amenem,

*  8BINOJHAMb NPEoOPA308aAHUA YENbIX BbIPANCEHULL: OeUCmEUsi ¢ OOHOYLEHAMU (CLOdHCEeHUe,
BbIUUMAHUE, YMHONCEHUE), OUCMBUSL C MHO2OUIEHAMU (CNOJICEHUe, BbIYUMAHUE, YMHONCEHUE),

*  BBINOJHAMb PA3NONACEHUE MHOCOUICHO8 HA MHONCUMENU OOHUM U3 CNOCOD08: GblHECEeHUe 3d
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CKOOKY, 2PYNNUPOBKA, UCNONb308aHUE POPMYIL COKPAUWEHHO20 YMHONCEHUS,

s 8blOeNAMb K8AOPAM CYMMblL U PASHOCU OOHOUNEHO8,

*  packiaoviéamv HA MHOMCUMENU K8AOPAMHbBIL MPEXUTIeH,;

*  GBINOJHAMbL  NPEOOPA308AHUSL  BLIPANCEHULl,  COOePI’CAWUX — CMENeHU ¢ YeablMU
OMpUYAMenbHbIMU NOKA3AMENAMU, NEPEXOOUms om 3anucu  8ude cCmeneHu ¢ YeiviM OmpuyameibHulm
noxazamesnem K 3anuc 8 guoe opoou;

*  BBINOJHAMb NPeodPAa308aHus OPOOHO-PAYUOHAILHBIX BbIPANCEHUN. COKpaujeHue opoobell,
npusedeHue aneebpaudeckux oOpobeil K o00wjemy 3HAMEHAMENt0, CIONCeHUe, VYMHONCeHUe, OelleHue
aneebpaudeckux opobeil, 6036edeHue aneedbpauyeckol 0poou 8 HamMmypanbLHyI0 U Yeryio OMpPUYAmenbHyIO
cmeneHy;

*  8BINOJHAMb NPEOOPA30B8AHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHBIE KOPHU,

*  gbldensAmb KAOpam CYMMbl UWIU PA3HOCMU O8VUIEHA 6 BbIPANCEHUSX, COOePAHCAUUX
K6aopammbvie KOpHU,

*  BBINOJHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceHeBHOI KM3HHM U NPH U3YYEHUH APYTUX MPeAMETOB:
*  BBINOJHAMb NPEOOPAZ0BAHUS U OCUCMBUSL C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;
* BbLINOAHAMbL NPeoOPA306aAHUs ANeOPAUUECKUX BbIPANCEHULl NpU peueHUuUu 3a0ay Opyeux
VUEOHBIX NPEOMEMO8.
YpaBHeHUS M HEPABEHCTBA

*  Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUS, peuleHue
HepaseHcmea, pasHOCUNIbHbIE YPABHEHUS, 001ACMb ONpeoeleHUs. YPaeHeHUsl (HepaseHcmed, CUCTneMbl
VPaBHeHUU UU HEPABEHCMSB),

*  pewamv JUHelHble YPAGHEHUSI U YPAGHEHUs, CBOOUMbIe K JUHEUHbIM ¢ NOMOUBIO
MOACOECMBEHHBIX NPEOOPA3Z08AHULL,

*  pewams Keaopammvie YPAGHEHUs U YPABHEHUs, CB00UMble K KBAOPAMHBbIM C NOMOWBIO
MOACOECMBEHHBIX NPEOOPA3Z08ANHULL,

s pewams OpoOHO-TUHElHbIE YPABHEHUS,

s pewams npocmeuuiue UppayUOHAaIbHble YPAGHEeHUs

peuiams ypagHeHus
*  pewambs ypaeHeHus CNOCOOOM PA3NONCEHUS HA MHONCUMENU U 3AMEHbl NePeMEeHHOU,
. uUcnoIvL308ams Memoo UHMep8anos Oisi peuleHus Yenvlx U OpOoOHO-PAYUOHATLHBIX
HEpageHcme,

*  pewams TUHelHble YPAGHEHUSA U HePABEHCMEA C NapaMempamu,
*  peuiams Hecl0dHCHblE K8AOPaAmHble YPAGHEHUs C NAPAMEMPOM,
*  pewiams HeCl0dCHbIEe CUCEMbL TUHELIHbIX YPAGHEHUI ¢ Napamempamu;
*  pewambs Hecl0dCHble YPAGHEHU 6 YElblX YUCLAX.
B noBcenHeBHOM JKM3HM U NIPH U3YyYEeHUH APYTHX NPeAMETOB:

* cCoCmasnsms U peuiams JUHeliHble U K8AOPAMmHble YPAGHEHUs, YPAGHEHUs, K HUM CB00uUecs,
cucmembl TUHEUHbIX YPAGHEHUL, HEPABEHCME NPU PeueHUU 3a0ay Opyeux yueOHbIX npeomMemos;

*  BBINOJHAMb OYEHKY NPABOONOO0OUS PE3YIbMAmMos, NOIYYAeMbIX NPU PEeUleHUU TUHEUHbIX U
K68AOPAMHBIX YPAGHEHUU U CUCeM TUHEUHbIX YPAGHEHUl U HePABeHCME NPU peulenuy 3a0ay Opyaux
VUEOHbIX NPEeOMEMO8,

*  8bIOUpamb cCOOMEeMcmeyIowue YyPagHeHUsl, HEPAGEeHCMBA UL UX CUCTEeMbl OISl
COCMABIEHUSI MAMEMAMUYECKOU MOOeNU 3A0AHHOU PealbHOU CUMYayuu Uil NPUKIAOHOU 3a0ayu;

*  yMemb UHMEPNPEeMUpPo8amy NOLYYEHHLL NPU PeueHuy YPaeHeHUs, HepageHCmed Uil
cucmembl pe3yibmam 6 KOHmMeKcme 3a0anHOU PearbHOl CUMYayuu Uil NPUKIAOHOU 3a0adu.

DOYyHKIUHA

* Onepuposame NOHAMUAMU. PYHKYUOHATLHAS 3A8UCUMOCIb, PYHKYUA, epapuK ¢yHKyuuU,
Ccnocobwvl 3a0anus YyHKYUU, apeymeHm u 3Haverue QyHKyuu, 061acme onpeoesieHus U MHOMICeCma0
3HaYeHull QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCb (OYHKYUU,
UemHOCMb/HeYemHOCMb PYHKYUU,
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. cmpoums 2pagpuxu TUHeHOU, K8AOpaAMuUYHOU QYHKYULL, 00PAMHOU NPONOPYUOHATLHOCMU,
Ha npumepe K8aopamuyHol QyHKYuY, UCHOIb308amsb npeodpazosanus epaguxa ynxyuu y=f(x) ois
nocmpoerus 2papuxos QyuKyutl y = af (ke + b)+ ¢ ;

*  CcOCMAsnamb ypasHeHus NPAMol No 3a0AHHbIM YCOBUAM. NPOX0OAWel yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsAUel Yepe3 OAHHYI0 MOYKY U NAPAIIeNbHOU OAHHOU NPAMOU,

* uccreoosamv QyHKYuI no ee epaguxy;

*  HAXoO0umv MHOJMCECMBO 3HAYEHUL], HYJIU, RPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU (DYHKYUL,

*  onepupo8amv NOHAMUAMU: HOCIE008AMENTbHOCTb, APUDMemUiecKas npoepeccus,
2eoMempuiecKas npoepeccusi;

*  pewamsv 3a0ayu HA APUPMEMUUECKVIO U 2e0MEMPULECKYI0 NPOSPECCUTO.
B noBceaHeBHO# :KM3HU ¥ PU U3YYEHHH IPYTUX MPeIMETOB:

* WLIICMPUPOBAMb ¢ NOMOWDBIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb ULU NPOYECC NO UX
XapakmepucmuKam,

*  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (PYHKYUU NPU peueHuU 3a0al U3 Opyeux
VUeOHbIX NPeOMemos.
TekcroBbIe 3a1a4H

*  Pewamb npocmvie u ClodcHblE 3A0aUU PASHLIX MUNOE, A MAKHCE 3A0AYU NOBIULEHHO
mpyoHOCmu,

*  UCNONB308aMb PA3HblIE KpAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJisl
nOCMpoenUst NOUCKOBOLL CXeMbl U peulenus 3a0ay,

*  pasiuuame Mooenb meKcma u Mooeb peuienus 3a0a4u, KOHCMpYyuposams K 00HOU MoOelu
PeUeHUst HECTONHCHOU 3A0ayU pa3Hble MOOeaU MeKCMma 3a0ayu;

*  3HAMb U NPUMEHAMb 004 CNOCOOA NOUCKA peuleHUs 3a0ay (om mpebo8anus K YCa08uto U om
VC08UsL K mpebo8anuio);

* MOOenUpo8amsv paccyicOeHuss npu NOUCKe peuerusi 3a0ad ¢ NOMOWbIO epad-cxembl,

*  8blOCNAMb IMANDL peUleHUsl 3a0aUU U COOEPHCAHUE KAHCO020 IMAand;

*  yMemb 8b10UPAMb ONMUMATLHBIN MEMOO peuleHUs 3a0ayu U 0CO3HABAMb 8blOOP Memood,
PAcCMampusams pasiuitbie Memoobl, HAX0OUMb PA3Hble PeuleHUs 3a0ayuU, eCil 603MONCHO;

*  AHATU3UPOBAMNb 3aMPYOHEHUs NPU PEUEeHUU 3a0aly,

*  BBLINOJHAMb PA3NUYUHbIE NPEOOPA30BANUS NPEONONHCEHHOU 3A0ayU, KOHCMPYUPOBANb HOBbLE
3a0auu u3 OAHHOMU, 8 MOM YUCIe 0OPAMHbLE, UHMEPNPEeMUpPOB8aAnb GbIYUCTUMENbHbIE Pe3VIbMAMblL 6
3a0aue, uccned08amy NOJYYEHHOE peuleHue 3a0adu,
*  AHATU3UPOBAMD BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08YX 0OBEKMOE U
UBMEHeHUe UX XaPaAKMepUCmMuK npu COBMECMHOM OBUNCEHUU (CKOPOCHb, 8DeMsl, pACCMOosHUe) npu
peweHuu 3a0aiy Ha O8udceHue 08YX 00beKMo8 KAK 6 OOHOM, MAaK U 6 NPOMUBONOLONCHBIX
HAanpasieHusx;

*  UCCe008amyb 8CEBO3MONCHbIE CUMYAYUU NPU PeueHUU 3a0ay Ha O08UMCEeHUe No pekKe,
PACCMampusams pasHvle CUCHEeMbl Omcyema,

s pewams pasHooOpAsHble 3a0a4U «HA YACMUY,

s pewamsv u 060CHOBbIEAMb C80E peuleHue 3a0ay (8b10eNAMb MAMEMAMUYECKYI0 OCHO8Y)
HA HAX0JXCOeHUe YACU YUCLA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opodu,

*  0co3HABaAMb U O0OBACHAMbL UOEHMUYHOCb 3A0aY PA3HLIX MUNOS, CEA3bIEAIOWUX MPU
BeUYUHBL (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE), 8bLOCISIMb MU BEIUYUHbL U OMHOWEHUS MENCOY
HUMU, NPUMEHAMb UX NPU peueruy 3a0ai, KOHCMPYUposams cooOCmeeHHbie 3a0ay YKaA3aHHbIX MUNoe;

s 81a0emb OCHOBHBIMU MEMOOAMU PeUeHUs: 3a0ay Ha cMeCU, CNAAGbl, KOHYEHMPAYUU,

*  pewams 3a0ayu Ha NPOYEHMbL, 8 MOM YUCTE, CIONHCHbIE NPOYEHMbL C 0DOCHOBAHUEM,
UCNONbL3Y5 pA3HbBIE CNOCOObI;

s pewams jocudecKkue 3a0ayu paHblMu CHOCobaMu, 8 MOM YUcie, ¢ 08YMsi OIOKAMU U C
mpemsi O10KAMU OAHHBIX C HOMOWBIO MAOAUY,

s pewams 3a0ayu N0 KOMOUHAMOPUKe U Meopull 6ePOSMHOCMEL HA OCHO8E UCHOIb30B8AHUS
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U3YUEHHBIX MeMO0008 U 000CHOBbIBAMNb pelleHUe;

*  pewams HeCrodCHble 3a0ayu N0 MaAmMemMamuieckou Cmamucmuxe;

*  081a0emb OCHOBHbIMU MeMOOaMU PEUEHUs CIONHCEMHbIX 3a0ay: apugmemudeckui,
aneebpaudeckuil, nepebop BapuUAHMos, 2eoMempUYecKull, epapuyecKutl, NPUMEHIMb UX 6 HOBbIX NO
CPABHEHUIO C U3VYEHHbIMU CUMYAYUSX.

B noBceaHeBHO# :KM3HU ¥ IPU U3YYEHHH IPYTUX MPeIMETOB:

*  gvldenamb NpU peuleHuu 3a0ad XaApaKkmepucmuku pacCMampueaemou 6 3aoaye
cumyayuuy, OmMIUYHbIE OM DealbHbIX (me, Om KOMOPbIX AOCMPAUpo8anucs), KOHCMPYUPOSamy
HOBble CUMyayuu ¢ Y4emom dMux Xapakmepucmuk, 6 YACMHOCMU, Npu peuleHuu 3a0ay Hd
KOHYEeHmpayuu, y4umsléams NIOMHOCIb Geujecmad,

*  pewamsv u KOHCMPYUpo8ams 3a0ayil H4 OCHOBE PACCMOMPEHUs PealbHbIX CUMYayutl, 8
KOMOPbIX He mpebyemcs MOYHbLU 8bIYUCTUMENbHBLU Pe3VIbman;

s pewams 3a0ayu Ha 08UdNCEHUEe NO peKe, paAcCMampUsas pasHvle CUCeMbl omcyemad.
CTaTHCTHKA H TeOPHUsI BEPOSITHOCTEIH

*  Onepuposamv nousmusMu. Cmondyamole U Kpy2ogvle OUaAcpammbvl, mabauybl OAHHbIX,
cpedHee apugmemuyeckoe, MeOuaHa, HauboIvbulee U HAUMEHbUiee 3HAYEHUs BblOOPKU, PA3MAX
8bI00PKU, OUCnepCUst U CMAHOAPMHOe OMKIOHEHUe, CIVYAUHAS USMEHYUBOCTb,

*  uzsnIeKamov UHGOpMaAyUIo, NPeOCMasIeHHYI0 8 MAbdIUYAX, HA OUALPAMMAX, cPAPUKAX,

*  CcOCmMasAms Mabauybl, CMpoums OUAZPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

*  onepuposamb  NOHAMUAMU:  (AKMOpUAn 4ucida, NnepecmaHo8Ku U  COYemaHus,
mpeyeonvruk Ilackans,

*  NPUMEHSAMb NPABULO NPOU3BEOCHUS NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay,

*  onepuposamb NOHAMUAMU: CAVHAUHBILL ONbIM, CAVYAUHLIL GbIOOP, UCHbIMAHUE,
slemMenmapHoe caydalinoe coovimue (Ucx00), Kiaccuyeckoe onpedeieHue 6eposimHOCIU CIyYatiHO20
cobvimus, onepayu Hao CIyYAUHLIMU COOLIMUAMU,

*  nmpedcmasnamev UHGopMayuro ¢ NOMowbio Kpyeos Jinepa,

s pewams 3a0a4u HA 8bIYUCTEHUE 8ePOSIMHOCIU C NOOCYEMOM KOIUYECMEd BAPUAHNO8 C
HOMOWBIO KOMOUHATNOPUKU.

B noBceaHeBHO# :KM3HU ¥ IPU U3YYEHHH JPYTUX MPeIMETOB:

*  u3BIeKamb, UHMEPNPEMUpPO8ams U npeobpasoevieams UHGopmayuo, npeocmasieHHyo 8
mabauyax, Ha OUASPAMMAX, 2papuKrax, Ompaxicarouyro CeoucCmed U XapaKkmepucmuku pPeanrbHbIX
npoyeccos u A1eHul;

s onpedensimb cmamucmudecKue XapaKkmepucmuky 6bl00poK no mabauyam, ouaepammam,
epaguram, bINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM YelU peuleHus 3a0ayu;

*  OYeHUBamv EPOAMHOCTb PEANbHBIX COOLIMUL U A6NEHUI.

I'eomeTpuuyeckue purypbl

*  Onepuposamov NOHAMUAMU 2OMEMPULECKUX Pucyp;

*  u3BNeKamv, UHMEPNPemuposams u npeodpa308vl8ams UHGHOPMAYUIO O 2e0MEeMPULECKUX
Queypax, npedcmasienHyro Ha Yepmencax,

*  npumeHsmb ceomempuyecKkue Gaxmol 0/ peuienus 3a0ay,  Mmom Yucie,
npeononazanuux HeCKOIbKO Uazo8 peuleHus;

s opmynuposame 6 npocmeniuux cyHasx ceOUCMEa u NPUHAKu guayp,

*  00Ka3vbl8amb 2eOMempuiecKue YmeepuHcoeHus,

*  srademv CMAHOAPMHOU  Klaccuguxayuelr NIOCKUX @ueyp  (mpeyeorbHuKos u
uemvlpexy20ibHUKOS).

B noBceaHeBHO# :KM3HU ¥ PU U3YYEHHH IPYTUX MPeIMETOB:

*  UCNONb308aMb CEOUCMBA 20MEMPUUECKUX Puyp 0N peuleHus 3a0ad NpaKmuiecKo2o
Xapakmepa u 3a0ay U3 CMEHCHbIX OUCYUNTUH.

OTtHoweHnst

*  Onepuposamv  NOHAMUAMU:  DAGEHCMBO  (hueyp, pasHvle  Queypsl, PABEHCMEO
Mpey2obHUKO8, NAPANIETbHOCIb NPAMbIX, NEPREHOUKYIAPHOCIb NPAMbIX, Velbl MeHCOY NPAMbIMU,
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NepneHouKyap, HAKIOHHAs, Npoekyus, nooodue @ueyp, nodobuvie ¢ueypsl, noO0OHLIE
MpeyeobHUKU,

* npumensims meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU
PeWeHuU3a0ay; * XapaKmepuzo8ams 63auUMHOE PACHOLONCEHUE NPAMOU U OKPYICHOCMU,
08YXOKDYIHCHOCMEII.

B noBceaHeBHO# :KM3HU ¥ PU U3YYEHHH IPYTUX MPeIMETOB:

*  UCNONb308aMb OMHOUIEHUSA OISl peUuleHUs 3a0ay, 603HUKAIOWUX 8 PEANbHOU HCUSHU.
N3mepennsi U BHIYUCIEHHSA

*  Onepuposamv npedcmasieHuAMU 0 OauHe, NIOWAOU, OObemMe KAK GelUUUHAMU.
Ipumensmo meopemy Ilugpazopa, popmynvl niowaou, odbvema npu peweHuu MHO2OULA208bIX 3a0at,
8 KOMOPbLIX He 6ce OaHHble NpeoCcmasienvl SGHO, a Mpebdylom GulYuUcCieHUll, onepuposams Ooinee
WUPOKUM — KOIUYECBOM DOpMYN  ONUHbL, NIOWAOU, 00beMd, BblYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti  uayp (OKpyoscHocmell U MHO20V20IbHUKOB) BbINUCIAMb PACCMOAHUL  MeHCOY
Queypamu, npumensmv mpucoHoMempuieckue @Gopmynvl Oisi GblMUCIEHUNl 6 Oojlee CIONCHBIX
CYYAnAX, NPOBOOUMb BbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTIU U PABHOCOCMABNEHHOCMU

*  1POBOOUMb NPOCHIbLE BIYUCICHUS HA 0OBEMHBIX MENax,

s opmynuposams 3a0ayu Ha 8bIYUCIEHUE ONUH, NAOWAOCH U 0OBEMOB U PeUamb UX.
B noBceaHeBHO# :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

*  NPOBOOUMb GbIMUCTEHUS HA MECMHOCU,

*  npumeHsmb (POpMYIbl NPU  BLIYUCTEHUAX 6 CMENCHbIX YYeOHbIX NpeoMemax, 8
OKpydHrcaroujeli OeticmaumenbHOCHU.
I'eomeTpuYecKkne MOCTPOEHUsI

s M3obpadxcamv ceomempuyeckue gueypvl o meKCcmosoMy U CUMBOIbHOMY ONUCAHUIO,

*  CB0O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CYUAsX,

*  8BINOJHAMb NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb OMOeIbHble MemOoObl NOCMPOEHUT
YUPKYIeM U TUHEUKOU U NPOBOOUMb NPOCHetuiue UCCIeO08AHUSA YUCAA PeULeHUT,

*  u300pacicamsv munosvie NIOCKUe ueypvl U 0b6vemHble meid ¢ NOMOWbIO NPOCMetUUX
KOMNbIOMEPHBIX UHCINPYMEHMOE6. B TTOBCETHEBHOM MKU3HU U MIPU U3YUYEHUU IPYTUX IPEIMETOB:

*  BLINOIHAMb NPOCMeLiuUe NOCMPOEHUs HA MeCIMHOCMU, HeoOXo0uMble 8 pedlbHOU

HCUZHU,

*  oyeHuBamv pazmepul pealbHbIX 00BEKMO8 OKPYIHCAoue2o Mupa.
IIpeoOpazoBanus

*  Onepuposamv noHamuem OBUNCEHUS U NPeodpa306anus noooobus, 61ademv npuemamiu
nocmpoenus Quayp ¢ UCHONb308AHUEM OBUNCEHULl U Npeodpa3o8anull nooobus, npumMeHams
NOJNY4eHHble 3HAHUSA U ONbIM NOCMPOEHUU 8 CMENCHLIX NpeoMemax U 6 PealbHblX CUMYayusax
OKPYAHCAIOU €20 MUpa,

s cmpoumsv ¢uecypy, noOO0OHYIO OAHHOU, NOIBL308AMBC CBOUCMEAMU NOOOOUSL O
000CcHOBaHUs c80UICME Ppuyp;

*  NPUMEHAMb C8OUCMBA 08UICEHULL OISl NPOBEOCHUSI NPOCMEUUUX 0OOCHOBAHULL CBOLICNE
Queyp.

B noBceaHeBHOI KM3HM U NIPH U3YyYEeHUH APYTUX NPeAMETOB:

*  NpUMeHAMb C8OUCMBA OBUNCEHUL U NPUMEHAMb N000OUe OJisl NOCMPOEHU U 8bIYUCTICHULL.

*  BekTopbl H KOOPAMHATHI HA MJIOCKOCTH

*  Onepuposamov NOHAMUAMU 8EKMOP, CYMMA, PA3HOCMb 8eKIMOPO8, NPOU3BeOeHUe 8eKMopa
HA 4ucno, y2ol1 Mmedxcoy 6eKmopamiu, CKAIspHOe NpOU3ee0eHue GeKmopos, KoOpOuHamvl Ha
NIOCKOCMU, KOOPOUHAMbL 8EKMOPA;

*  BLINOIHAMb OelicmeUsi HA0 8eKMOpPAMU (CNIOdCeHUe, GblUUmanue, YMHONCeHUe Ha YUCTO),
8bIUUCTIAMY CKANAPHOE NPOU38edeHUe, onpedeniams 8 NPOCMEeUUX Cayuaax y2oi Mexcoy 6eKmopami,
8bINOIHAMb PA3NONACEHUE 8EKMOPA HA COCMABNAIOWUE, NPUMEHAMb NOJIYYeHHble 3HAHUS 8 (Qu3uke,
NOAb308AMbCA POPMYIOU BLIUUCTEHUS PACCMOAHUA MENCOY MOUKAMU NO U3BECTNHBIM KOOPOUHAMAM,
UCNONb3068aMb YPABHEHUS (hucyp 05 peuleHus 3a0ay,

*  npumMeHAmb GeKMopbl U KOOPOUHAMbL OJisl PEeUeHUsl 2eOMempUYecKux 3a0ay Hd
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gvlulCIeHUue ONUH, Y2l08.
B noBceaHeBHO# :KM3HU ¥ PU U3YYEHHH IPYTUX MPeIMETOB:

*  UCNONb306aMb NOHAMUA BEKMOPO8 U KOOPOUHAM ONisl peuwleHus 3a0ady no ¢usuxe,
eeoepaghuu u Opyeum y4yeOHbIM npeomMema.
HcTopusa MaTreMaTHKHU

»  Xapaxmepuzosams 6K1A0 BbIOANWUXCI MAMEMAMUKOE 8 DA3BUMUEe MAMEMAMUKU U
UHBIX HAYYHBIX obaacmel;

*  NOHUMAmMb poib Mamemamuxu 8 pazeumuu Poccuu.
MeToabl MATEMATHKH

*  Ucnonvsys  usyueHmvle — Memoobl,  NPOBOOUMb  OOKA3AMENbCMBO,  GbINOJHAMb
onposgepoicenue;

s 8bIOUPAMb U3YUEHHbIE MEMOObL U UX KOMOUHAYUU O/l peuleHUs MamemMamu4eckux 3a0ay,

*  UCNONb308aMb  MameMmamudeckue 3HAHUA Ol ONUCAHUSA  3AKOHOMeEpHOCmell 8
OKpydHcaroujeti 0elUCmeumenrbHOCmu U NPOU38e0eHUsX UCKYCCMEA,

*  npumeHAmb npocmeuuiue NPOPaAMMHbIE CPEOCm8a U INEeKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmembvl NpuU peueruy Mamemamuieckux 3a0au.

COJAEPKAHUE

Copnepxanne KypcoB MaTeMaTWKH 5-0 KIJIacCoB, anreOpbl U TeoMeTpuH 7-9 KilaccoB
00BEIMHEHO KaK B MCTOPUYECKHA CJIOKHUBIIWMECS JIMHUM (YUCIIOBas, anreOpandveckas,
reoMeTpuueckas, (pyHKIMOHAIBHAS U JIP.), TAaK U B OTHOCUTEIHLHO HOBBIE (CTOXAaCTUYECKAsl JIMHUS,
«peanbHasi MaTemaruka»). OTHENbHO MpeACTaBICHbl JIMHUS CIOKETHBIX 3aad, HUCTOpUYEcKas
JIUHUSL.

DJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

CornacHo ®I'OC ocHOBHOTO 00111er0 00pa30BaHMsl B KypC MAaTeMAaTUKH BBEJICH pa3zei
«JIorukay, KOTOpBII HE MPEANOoIaracT JOMOJTHUTEIBHBIX YACOB HA N3yYEHUU U BCTPAUBAETCS B
pa3TUYHBIE TEMBI KypCOB MAaTEeMAaTUKH U WH()OPMATUKH U TIPEIBAPSETCS O3HAKOMIICHUEM C
3JIEMEHTaMU TEOPUHU MHOXKECTB.

MHokecTBa M OTHOIIEHHUS MEK1Y HUMU

MHOX€ECTBO, Xapakxmepucmuieckoe c8OUCMB0 MHOMICECMEA, FITIEMEHT MHOXKECTBA, nycmoe,
KOHeuHoe, OeckoneyHoe mHodcecmeo. IloaMHONKecTBO. OTHOILIEHHWE IPHHAIJICKHOCTH,
BKJIIOUEHUS, PABEHCTBA. JJIEMEHThl MHO)KECTBA, CHOCOOBI 3aJaHMsl MHOXKECTB, pacHO3HABAHUE
HOOMHONCECME U INEMEHNO8 NOOMHONCECME C UCNONb308aHUEM KpY208 Diliepa.

Onepauum HaJg MHOKeCTBAMM

[lepeceuenne u oObeIMHEHME MHOXKECTB. PasHocmb  MHOXMCecm8,  OONOIHEHUe
MHOXMCcecmsa. nmepnpemayus onepayuti Ha0 MHOMCECMEAMU ¢ HOMOWbIO Kpy208 Jiiepa.

DJieMeHTHhI JIOTUKH

Onpenenenne. YTBEpKICHUS. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTeabCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qanHoi. [Ipumep u KOHTpIIpUMED.

BeickasbiBaHus

HcTtuHHOCTD M JIOXKHOCTHb  BbICKa3blBaHUA. (CodiCHble U Npocmvle  8blCKA3bIBAHUSL.
Onepayuu HaAO 8bICKA3bIBAHUAMU C UCNONL30GAHUEM JIOSUYECKUX CBA30K. U, Ulu, He. YciosHvle
BbICKA3bIGAHUS (UMNIUKAYUL).

Conep:xxaHue Kypca MaTeMaTHKH B 5-6 KJj1accax

HarypanbHble unc/ia 4 HyJIb

HartypaabHblii psii YHceJI M ero CBOMCTBa

HarypanpHOe 4mMCIIO, MHOKECTBO HATYpalbHBIX YHCEI U €r0 CBOWMCTBA, M300paKEHUE
HaTypaJbHBIX YHCEJ TOYKAaMHM Ha YHMCJIOBOW mpsmoil. Mcrmosib30BaHME CBOMCTB HATypalbHBIX
YyuCes MPU PEIICHUH 3a/1a4.

3anuch M YTeHHE HATYPAJBHBIX YHCEJI

Paznmuune wmexny mmdpodr u uuciom. [lo3unmoHHas 3amuch HATYpPAILHOTO YHCIA,
MOMECTHOE 3HaueHue LHU(PbI, pa3psabl U KIACChl, COOTHOUIEHHE MEXAY JBYMS COCETHUMU
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pa3psAHBIMU €IMHULIAMU, YTEHUE U 3aITUCh HATYPATbHBIX YHCE.

Oxkpyr/ieHne HaATyPaJIbHBIX YHCeJ

HeobxonumocTh okpyriienus. [IpaBuiio okpyrieHus HATypadbHBIX YHUCEN.

CpaBHeHHe HATYPAJbHBIX YHCeJI, CPaBHEHHE ¢ yncjiom 0

[TonsTHE O CpaBHEHUM YHUCEI, CPABHEHUE HATYPATbHBIX YHCEN APYT C IPYTOM U C HYJEM,
MaTeMaTh4yecKas 3aluch CPaBHEHHI, CIIOCOOBI CPABHEHUSI YUCEIL.

JeiicTBUSA ¢ HATYPAJIBHBIMH YHCJIAMHU

CrnoxxeHue M BBIYMTAHHE, KOMIIOHEHTHI CIIO)KEHHS W BBIUWTAHUS, CBSI3b MEXAY HHUMH,
HAXO0XJICHWE CyMMBI U Pa3HOCTH, U3MEHEHUE CYMMBI M Pa3HOCTH MPU U3MEHEHWU KOMIIOHEHTOB
CJIOKEHHSI U BHIYUTAHUSI.

YMHOXEHHE W JeNIeHUE, KOMIIOHEHThl YMHOXXEHUS W JCNICHUS, CBSI3b MEXKIY HUMHU,
YMHOXEHHE U CIOKEHHUE B CTOJOMK, JEJIEHHWE YTOJKOM, IPOBEpPKa pe3yibTara C IMOMOIIbIO
MPUKUIKA U O0OpaTHOTO JEHCTBUSI.

[lepemecTuTenbHBII M COYETATENBHBIM  3aKOHBl  CIIOXKEHUS W YMHOXCHUS,
pacnpenenuTeNbHbIA 3aKOH YMHOXKEHUS OTHOCHTEIBHO CIIOKEHUS, 0O0CHOB8AHUE al20pUummos
8bINOIHEHUS APUPMEMUUecKUx Oeticmeul.

CreneHb ¢ HATYPAJbLHBIM MOKA3aTeJeM

3anuch yucia B BUAE CyMMBbI Pa3psIHBIX CIaraéMblX, MOPSAIOK BBITIOJHEHHs ACHCTBUN B
BBIPXCHHSIX, COJIEPKAIINX CTENICHb, BRIYUCICHIE 3HAUEHUHN BBIPAKCHHI, COJIEPKAIINX CTCTICHb.

YucnoBble BbIpasKeHU s

HucnoBoe BBIPAKEHUE U €70 3HaUEHUE, IIOPSAIOK BBIITOJIHEHUS ACHCTBUN.

JlejieHHne ¢ 0CTATKOM

JleneHnue ¢ OCTaTKOM Ha MHOKECTBE HATYPAIbHBIX YUCEI, CEOLCHEA OeleHUsl C OCHAMKOM.
[TpakTryeckue 3a/1a4u Ha JEJIEHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH J1€JIUMOCTH

CBOWMCTBO ACIMMOCTH CYyMMBI (pa3HOCTH) Ha 4ucio. [Ipu3Haku nenumoctu Ha 2, 3, 5, 9,

10.

Ipusnaxu odenumocmu na 4, 6, 8, 11. Joxazamenbcmeo npusnaxog oerumocmu. PenieHue
MPAKTUYECKUX 33729 C IPUMEHEHUEM TIPU3HAKOB JISTMMOCTH.

Pa3no:xkeHue yncia HA NPOCTbIe MHOKUTEJIH

[IpocThie U cocTaBHBIE YUCTA, pewemo Ipamocgena.

PasnoxeHne HaTypaJbHOTO YKciia Ha MHOXKHUTENH, Pa3I0kKEeHHE Ha MPOCThle MHOXKHUTEIH.
Konuuecmso Oenumeneu uucna, aneopumm pasnodceHus 4YuUcia HA HPOCMble MHOMCUMENU,
OCHOBHAsL Meopema apupmMemuxu.

Auredpanyeckune BbIpasKeHHUs

Hcnonp3oBanue OykB Jisi 0003HAYEHHS YHCENl, BHIUMCICHUE 3HAYEHUs alreOpandecKkoro
BBIPQXXCHHSI, PUMEHEHUE aNreOpandeckuX BBIPAKEHUUN IS 3alHCH CBOWCTB apr(PMETHUESCKHUX
JEeHCTBUM, TpeoOpa3oBaHKe aNreOpandecKuX BHIPAKCHHM.

JesmTes M M KpaTHbIe

Jlenutenb U €ro CBOMCTBA, OOIIMN JEIHUTENb ABYX M 0oJiee YHcelsl, HAauOOIbIITUN OOIIHiA
JENUTEeNh, B3aUMHO MPOCTHIC YHCIIA, HAXOXKACHHE HauOoJbIIero obmiero nenurens. KparHoe u
€ro CBOMCTBa, oOIee KpaTHOE NBYX M 0oJjiee 4HCel, HauMEHbIIee 00Iee KpaTHOE, CIIOCOOBI
HAXO0XJICHUS HAUMEHBIIIETO 00IIEro KPaTHOTO.

Apodu

OO0ObIKHOBEHHBIE IPOOH

Hons, dactb, apoOHOe uMCIO, ApoOb. [IpoOHOE dYHCIO Kak pe3ynbTaT JCICHHS.
[IpaBusbHBIE U HENpPaBUIIbHBIE APOOH, CMEIIaHHas IpoOb (CMEMIaHHOE YHCIIO).

3anuch HATypalbHOIO YHCla B BUAE ApOOH C 3aJaHHBIM 3HaAMeHaTeleM, npeoOpa3zoBaHue
CMEIIaHHOH IpoOu B HEMPABUIBHYIO IPOOL M HA0OOPOT.

[TpuBenenue npobeit k 0dmemy 3HameHateno. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.

CrnosxeHue U BBIYUTaHHE OOBIKHOBEHHBIX JIPOOei. YMHOXKEHHE U JelIeHHe OOBIKHOBEHHBIX
TpoOeH.
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Apudmernueckre ISHCTBHS CO CMEIIaHHBIMU JIPOOSMHU.

Apudmernaeckue AUCTBUS ¢ APOOHBIMHU YUCIIAMHU.

Cnocobul payuoHanuzayuu bl4UCcIeHUl U UX npUMeHeHUe Npu 8bINOJHEeHUU 0elCmEUL.

JecaTnunbie a1podu

Henass u apoOnas yactu aecsaTHuHOW ApoOu. IlpeoOpasoBanHue NecATUYHBIX ApoOEi B
00bIKHOBeHHBIE. CpaBHEHHE JNECATUYHBIX ApoOeii. CioKeHNEe W BRIYMTAHUE JECATUYHBIX APOOCH.
OxpyrieHue JecATUYHbIX ApoOeil. YMHOKEHUE U IeNeHUe IECITUYHBIX apo0eit. [Ipeobpazosanue
00bIKHOBEHHBIX Opobell 8 decamuutbvle Opodou. Koneunvie u beckoneunvle decamuutvle OpooU.

OTHolIeHne IBYX YHce

Macmtab Ha turane u kapte. [Iponopauu. CBoWcTBa MPONMOPIINA, MPUMEHEHUE MPOTOPIIANA
¥ OTHOIIICHUH TPU PEIICHUH 3a7a4.

Cpennee apupmeTudeckoe yuceJ

Cpennee apudmernyeckoe AByX ymcen. M300paxeHne cpeaHero apupMeTHuecKoro IByxX
YyCeJl Ha 4YHUCIOBOM TMpsAMoOi. PemieHne mNpakTUYECKUX 3ajad ¢ NPUMEHEHUEM CPEIHETO
apupmetrueckoro. Cpedree apugmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

[TonsTHe nmporeHTa. BeraucaeHre NpoieHToB OT YUCIa U YHCIIA TI0 U3BECTHOMY MPOIICHTY,
BbIpa)KCHHE OTHOLIEHUS B MPOILIEHTaX. PelieHne HeCI0KHBIX MPAKTUUECKUX 3a/1a4 C MPOIIEHTAMHU.

JdunarpamMmmbl

Cronbyartble W KpyroBble Jauarpammbl. V3BieueHue uHPOpMaUU U3 JUarpamm.
H3zobpadicenue ouazpamm no Yucio8blm OaAHHbIM.

PanuonanbHbIe yncIa

[MoJsi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o00pakeHue Yrcesl Ha YUCIOBOM (KoopAuHATHOW) mpsmoin. CpaBHeHHE ducesl. Moayib
YHClia, TeOMETpUYEeCKass WHTEpIpeTanus MOAYs uucia. JIeHCTBUS C TMONOXUTEIbHBIMH U
OTpUIATENIbHBIMH YUCIaMU. MHOXKECTBO LEIbIX YUCEIL.

ITonsiTHe 0 panMOHAJBLHOM u4Mcae. [lepsuunoe npeocmasneHue o MHOHCECBE
payuonanvusix yucen. JIecTBUs ¢ pallMOHATbHBIMU YHCIAMH.

Pelnenue TeKCTOBLIX 33124

EauHunbsl M3MepeHWii: IIUHBL, IUIOHIANM, OO0BbEMa, MAaccChl, BPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIy CIWHUIAMH W3MEPEHHs] KaXJOH BEIHYMHBL. 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpEMs, pPACCTOSHUE; NPOU3BOAUTEIBHOCTh, BpeMs, paboTa; IieHa,
KOJINYECTBO, CTOUMOCTb.

3amauu Ha Bce apudMeTHYECKHUE TeiiCTBUS

Pemenne TekcTOBBIX 3a/1a4 apupMeTHYECKHM criocoboM. Mcnonp3oBaHue TaOMIUI, CXEM,
yepTexel, Jpyrux cpeacTB NPeACTaBICHUS JaHHBIX PH PELIICHUH 3a/1a4H.

3agauu Ha IBMKeHHe, pa00oTy U MOKYIIKH

Pemennie HecnoXXHBIX 3aJ]a4 Ha JBUKEHHE B MPOTHUBOIOJIOKHBIX HAMPaBICHUIX, B OHOM
HANIPaBJICHUH, JBIDKCHHWE [0 pEeKe MO TEYCHHIO W TPOTHUB TedeHus. PemieHue 3amad Ha
coBMecTHYIO paboty. [IpumeHeHue apo6eit mpu penieHn  3a1a4.

3agayu HA YACTH, 10JIH, MPOLEHTHI

Pemenne 3a1au Ha HaXOXJAEHHWE YAaCTH YMCJIA M YMCiIa MO ero yacTH. PemieHue 3amad Ha
IpOIEHTHI U gonu. [IprMeHeHrne mponopiuii npy petieHu  3a1a4.

Jlornueckue 3agaumn

Perrenne HeCI0KHBIX JOTHYECKHX 3a1a4. Peulenue 102uieckux 3a0a4 ¢ NOMowbio epagos,
maobauy.

OcHOBHBIE METO/IbI PellieHHs TEKCTOBBIX 3a/1a4: apudMeTHIecKuii, mepedop

BapHAHTOB.

Harasinnas reomerpust

Ourypsl B okpyxatoiieM mupe. Harnmsgnele npeacraBieHus o GpUrypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, Jy4, yroil, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYyT. UeThIpeXyroJbHUK,
NPSIMOYTOJIBHUK, KBaJapaT. TpPeyronbHUK, 8u0bl mpey2oibHuKos. lIpasunvHble MHO20)20IbHUKU.
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N300pakeHne OCHOBHBIX I'€OMETPUUECKUX (PUTYp. B3aumuoe pacnonoscenue 08yx npsambvlx, 08yX
OKpYJ#CHOCmeEl, NPAMOU U OKpyd#cHocmu. JIinHa oTpe3Ka, JIOMaHOW. EquHuIIbI U3MEpeHus 1JIUHbI.
IToctpoenne otpe3ka 3agaHHOM [MHBL. Buabsl yrinos. I'panycnas mepa yrna. M3mepenue u
IIOCTPOEHHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOYrOMBHUKA. [ToHATHE TUIOMIAMM QUTYPBI; €IUHULIBI U3MEPEHUS TUIOIIATH.
[Mnomane mnpsiMoyroibHUKA, KBajpara. llpuOnmkeHHOE W3MEpeHue Iulomanu ¢GuUryp Ha
KJIETYaTOU
Oymare. Pagnosenukue gueypoi.

Harnsgnele npencTtaBieHuss O NPOCTPAHCTBEHHBIX (QUIypax: KyO, MNapaiienenunes,
npus3Ma, nupamuia, map, cdepa, KoHyc, muauHAp. VM300pakeHHe NPOCTPAHCTBEHHBIX (GUTYP.
Ilpumepvr  ceuenuti. Mmnocoepannuku. Ilpasunvnvie mHocoepannuku. Ilpumepsl pa3BepTOK
MHOTOIPAHHUKOB, IUJIMHAPA U KOHYCA.

[Tonsitne o6bema; enuHHIBI 00beMa. O0BEM IPSIMOYTOJILHOTO MapasuieNienuiesa, Kyoa.

[lonatue o pasenctBe ¢uryp. LleHTpanbHas, oceBas U 3e€pKAIbHAS CUMMETPHH.
N300pakeHre CUMMETPUYHBIX QUTYD.

Pemenne npakTHueckux 3aaad ¢ IPUMEHEHUEM MTPOCTEUIITNX CBOUCTB (UTYD.

HUcTopusi MaTeMaTHKHU

Tossnenue yugp, b6yke, uepoenugos 6 npoyecce cuema u pacnpeoeieHus npooyKmos Ha
Jlpesnem Bnuoscnem Bocmoxe. Céazo ¢ Heonumuueckoti pesontoyueil.

Pooicoenue wecmuoecamepuunoti cucmemvl cuucnenus. Iloasnenue decamuunol 3anucu

yucer.

Pooicoenue u pazsumue apugpmemurxu namypanousix yucer. HOK, HOJI, npocmule uuca.
Pewemo Spamocghena.

Tlossnenue Hyns u ompuyamenvusix yucen 8 mamemamuxe opeenocmu. Ponv Juogpanma.

oveny {—1){—1) = +1»

Jlpoou 6 Baeunone, Eecunme, Pume. Omxpvimue Oecsimuunbvix Opooeu. CmapurHvle
cucmemvl mep. [lecamuunvle Opoou u mempudeckas cucmema mep. JI. Maenuyxuii.

Conep:xxaHue Kypca MaTeMaTHKH B 7-9 KJ1accax

Auredpa

Yucaa

PanuoHaJILbHBIE YHCJIA

MHOX€eCTBO palMOHAIBbHBIX uHcen. CpaBHEHHE palMOHAIBHBIX uucenl. JledcTBus ¢
paIMOHANBLHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCLa 0ecamudHol Opoobio.

HNppaunonajbHbie YUCIa

[TonsaTne nppanoHanbHOro yncna. Pacno3snaBanue nppanuoHaIbHbIX yncel. [Ipumepsl

JIOKa3aTeNbCcTB B anredpe. UpparmmonanbaocTs uncia-"2 [Ipumenenne B reometpun. CpasreHue
uppayuoHanbHulx yucen. Muodxxcecmso OelicmeumenbHbIX Yucel.

ToxnecTBeHHbIE IPe00pa3oBaHUS

YncsioBble 1 OyKBEHHbIE BbIPAKEHUS

Bripaxkenne ¢ nepemMeHHOW. 3HaueHHWe BblpaxkeHus. [loacTaHOBKAa BBIPAXKEHUN BMECTO
NIEPEMEHHBIX.

esble BbIpaskeHUst

CreneHb ¢ HaTypaJbHBIM IIOKa3zaTesleM M ee cBoiicTBa. IIpeoOpa3oBaHus BBIpAKEHHIA,
COZIepXKAIINX CTEIEHN C HATYPAJIbHBIM ITOKa3aTEJIEM.

OpHowieH, MHorowieH. JleMcTBHS C OJHOWIEHAMHM U MHOTOWIEHAMHU (CIOXEHHE,
BbIUUTAaHUE, YMHOXKEHHE). DOPMYIIbI COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaJIpaToOB, KBaapaT
CYMMBI M pa3HOCTHU. PaznoxeHrne MHOTrOYwIeHa Ha MHOXKHUTEIH: BRIHECEHHE OOIIEr0 MHOXKHTENS 32
CKOOKU, 2pynnupoexa, npumeHnerue oopmyn cCOKpaujeHHo20 ymrHoxcenus. Keaopamuwiti mpexunen,
PpasnodiceHue K8aopamHo20 mpexuieHa Ha MHONCUmMeu.

JApoOHo-panmoHabHbIe BbIPAKEeHUS
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Crenenp ¢ wnensiM mokazateneMm. IIpeoOpasoBanue IpOOHO-TMHEWHBIX BBIPAKECHUN:
CJIOKEHHUE, YMHOXKEHHE, JIeNIeHue. Aneebpauueckas Opoobs. JJonycmumbie 3HAUEHUS NEPEMEHHBIX 8
opobnopayuonanvuvix  evipadicenusax. Coxpawenue aneedpauneckux opobeu. Ilpusedenue
aneebpauyeckux oOpoodeii Kk obwemy sHamenamento. [leticmeus ¢ aneedopauydeckumu Opoosmu:
Cll0dIceHUe, 8bIYUMAanue, YMHoJCeHue, 0elleHue, 6036e0eHUe 8 CINENeHtb.

IIpeobpazosarnue 8vlpadiceHuil, COOEPAHCAUUX 3HAK MOOYIIA.

KBagpaTHbie kKopHI

Apudmerndeckuil kBagpaTHbIW KopeHb. IIpeoOpa3oBaHue BBIpAKEHHA, COJEPIKAIIUX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, JIeJICHUE, BBIHECEHUE MHOXKHUTEIIS U3-T10]1 3HaKa KOPHS, GHeceHue
MHOdCUMENSL NOO 3HAK KOPHS.

YpaBHeHNsI 1 HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHust

[TonsiTue ypaBHeHUs U KOPHS ypaBHeHUs. [Ipedcmasnenue o pagHOCUIbHOCMU YDAGHEHUII.
Obnacms onpedenenus ypagueHus (001acms OONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenune nuHelHBIX ypaBHeHUH. Jlumeiinoe ypaeuwenue c napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneunvlx ypasHenuti ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €10 KOPHU

KBanpartueie ypaBHeHus. HemonHble KkBaapaTHble  ypaBHEHHUS. J{MCKpUMUHAHT
KBaJpaTHOro ypaBHeHUs. DopMylia KOpHEl KBaJpaTHOTO ypaBHeHus. Teopema Buema. Teopema,
obpamuas meopeme Buema. PelieHue KBaJpaTHBIX YpaBHEHUM:MCIOJIb30BaHUE (OPMYIIBI IS
HAXOXXJCHUS KOpHEH, epaguueckuti memoo peuieHus, pasziodceHue HA MHOdCUmenu, nooobop
KOpHel ¢ Ucnonvzoganuem meopemvl Buema. Konuuecmeo kopHeli K8aopamuozo ypasHeHus 6
3asucumocmu om e2o Ouckpumurnamma. buxeaopamuvie ypasnenus. Ypasnenus, ceooumvie K
JUHEeUHbIM U KeaopamHuimM. Keadpamuvle ypasnenus ¢ napamempom.

Jpo0Ho-paunoHaIbHbIe YPABHEHHUSA

Pemenue mpocTedmmx ApoOHO-TMHEHHBIX YpaBHEHUU. Peuwienue OpoOHO-payuoHaibHbiX
VPaGHeHUIl.

Memoowbl peuienus ypasHeHuii: Memoobl pasHOCUNILHLIX NPeodPA308aHULL, MemoO 3aMeHbl
nepemennol, epaguueckuti memoo. Hcnonvzosanue c6oticme QyHKYull npu peueHuu ypaeHeHul.

IIpocmetiwue uppayuonanvHsle ypasHe s,

Ypasuenus suoa X =a. Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ JByMsl NepeMeHHbIMU. JIMHEWHOE ypaBHEHHE C JBYMSI IMEPEMEHHBIMH.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS ¢ 08V ML NePEeMEHHbIMU.

ITonsTue cucremsl ypaBHeHUM. PelieHne cuctemMbl ypaBHEHUM.

MeTtoap!l pemeHus CHCTEM JMHEHHBIX ypaBHEHUH C JBYMS NMEPEMEHHBIMU: epaghuueckuli
Memoo, Memoo CHOHCEHUs, METOJI ITOICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnosele HepaBeHcTBa. CBOWMCTBAa YMCIOBBIX HeEpaBeHCTB. lIpoBepka crnpaBeIMBOCTH
HEPaBEHCTB IPU 33/IaHHBIX 3HAYEHUSAX MEPEMEHHBIX.

HepaBenctBo ¢ nepemennoil. CTporue u HecTporue HepaBeHCTBa. OOracmy onpedenenus
HepaseHcmea (00aacmes 0ONYCMUMBIX 3HAYEHUL NePEeMEHHOL).

PeuieHne nMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezco pewienusn. Pewenue «eaopamHvlx HepaseHCM8:
UCNONb308aHUE CBOUCME U 2pauKka KeaOpamuyHou @OYHKYyuu, memoo UHmMepeanos. 3anuch
peuienus KeaopamHo20 HepaseHCmad.
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Pewenue yenvix u OpobHO-payuonanbHvIX HepageHcme MemoooM UHMEPEALO8.
CucreMbl HEPABEHCTB
CucreMbl HEpPAaBEHCTB C OJHOW INEpPEMEHHOH. PelieHne CUCTEM HEpPaBEHCTB C OJHOU
MEPEeMEHHOI: JHMHEWHBIX, Keaopamubvix. H300pa)keHHE pEIIeHUs CHUCTEMbl HEpPaBEHCTB Ha
YHUCJIOBOM MPSAMON. 3alKCh PELIEHUSI CUCTEMbI HEPABEHCTB.
DOyHKUUHA
IHonsaTue pyHkuuu
JlekapTOBbl KOOpJMHATHI Ha IUIOCKOCTH. DOpMUpPOBAHHE MPEACTABICHUM O
METanpeIMETHOM TIOHATUU «KOOpAUHATBI». CrocoObl 3amaHusi (YHKIHMA: aHATUTHYECKUH,
rpaduieckuit, TabauuHbid. ['paduk Gyakmuu. [Ipumeps! GyHKINMA, TOTydaeMbIX B IIPOIIECCEe
WCCIICIOBAHMS Pa3IMYHBIX PEaTbHBIX MPOIECCOB U PEIICHUs 3anad. 3HaueHue (QpyHKIHUU B
touke. CBoicTBa (QyHKIMI: 001acTh ONpeneNeHUs, MHOXXECTBO 3HAYCHUM, HYJIH,
MPOMEXYTKH 3HAKOIIOCTOSHCTBA, YemHOCMb/HeuemHoCcmy, TIPOMEXKYTKH BO3pacTaHUs U
yObIBaHMS, HAMOOJIbIIIEE M HAUMEHbIee 3HaueHus. MccnenoBanue GyHKINH 1O ee TpaduKy.
Ilpeocmasnenue 06 acumnmomax.
Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle pynkyuu.
JIuneiinas GpyHKOUA
CroiictBa W rpaduk JUHEHHOW GYHKIMH. YTIOBOW KOADPHUIMEHT TPSMOil.
Pacnonoxenue rpaduka TMHEHHOW (GYHKIMU B 3aBUCUMOCTH OT €€ yriioBoro ko3dduiuenra
u cBOOOMHOTO uieHa. Haxoowcoenue kosghguyuenmos nunelinoi GyHKyuu no 3a0aHHbIM
VCIOBUAM:  NPOXOJHCOeHUe NpaAMOU uepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU,
npoxodicoeHue npAMoU uepe3 OAHHYI0 MOUYKY U NaAPaL1elbHOU OAHHOU NPAMOI.
KBaaparnunas pynkuus
CroiictBa u Tpaduk KBagpatTHdHOW (yHKIMU (mapadona). [locmpoenue epaghuxa
keaopamuunot @yukyuu no moukam. HaxoxnaeHue Hynell KBaapaTHUHOW (QyHKIMH,
MHOCECm8a 3HAYeHULl, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCTIL.
OOpaTHasi NpONOPUUOHATBHOCTD

CoiictBa ¢pynkuuu. ['unepbomna.
I'pagpuru ¢ynxyuir. I[lpeodopasosanue epaghuxa ghynxyuu
Y@

o051 NOCMpoenus 2papuxos hyukyui 8uoay = af (kx + b) + c.

I'pachuxu ¢ynxyuii

IlocnenoBaTeIbHOCTH M MPOTPECCHHU

UucnoBasg MociaenoBaTeIbHOCTh. [IpuMepbl  YUCIOBBIX  MOCJIEAOBATEILHOCTEH.
beckoneunple mocneoBaTeIbHOCTH. ApudMeTHueckas TMporpeccus U ee CBOMCTBa.
I'eomerpuueckass mporpeccus. Dopmyra oOwe2o uieHa U CyMMbl N NEPBbIX UNeHO8
apugmemuueckoti u  eeomempuyeckoi  npoepeccui. Cxo0awascs —2eomMempuyecKasl
npoepeccusi.

Pemenue TekCTOBLIX 33124

3anaum Ha Bce apudMeTHYECKHUE eiiCTBUS

Pemienne TeKCTOBBIX 3agad apudMeTHuecKuM crocodom. Mcmonmp3oBanue Tabmuil,
CXEM, YePTEXKEH, IPYTrUX CPEJICTB MPEACTABICHUS JaHHBIX ITPU PEIICHUN 3a/1a4H.

3agauu Ha IBHKeHHE, Pa00TY U NOKYNKH

AHanmM3 BO3MOXKHBIX CHUTYyallMii B3aUMHOTO PpACIIONIOKEHUsS OOBEKTOB TIPH X
JBUKCHUH, COOTHOIIIEHUS 00HEMOB BBITIONHSIEMBIX Pa0OT IPH COBMECTHOM paboTe.

3agaum HA YACTH, 10JIH, MPOLEHTHI

Penienne 3a7a4u Ha HaXOXKJIEHUE YAaCTH YHMCJIA M YHCIIA IO €ro YacTH. PemeHue 3amaq
Ha MIPOIICHTHI U A0Ju. [[puMeHeHne nponopIyil Mpu perIeHUH 3a1a4.
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Jlornuyeckue 3agaun

Pemenne noruueckux 3anad. Pewienue nocuueckux 3aday ¢ nomowbro 2pagos,

mabauy.

OcHoBHbIE  MeTOAbI  pelIeHHsl TEKCTOBBIX  3a4auy:  apupMeTHUYECKHid,
anreOpandeckuii, mnepeOop BapuaHTOB. [lepguunvlie npeocmagieHusi 0 Opy2ux Mmemooax
peuienus 3a0ay (ceomempuyeckue u cpaguyeckue mMemoowl).

CraTucTHKa M Teopus

BeposiTHOcTel CTaTucTHKA

TabnmuuHoe u TpaduuecKkoe TMpeICTaBIEHHE JaHHBIX, CTOJOYAThIE M KPYTOBBIC
auarpammbl, rpa@uku, MpUMEHEHHE AuarpaMM U TpaUKOB sl OMHMCAHUSA 3aBHCHUMOCTEH
pEAIbHBIX BEIWYWH, W3BJICUCHHE WH(GOpPMAlMU W3 TaONWIl, auarpaMm u TpaduKoB.
OnucarenpHble CTATUCTUYECKUE MOKA3aTeNIM YUCIOBBIX HaOOpOB: cpeaHee apudpmernyeckoe,
MeouaHa, Haubobllee ¥ HaUMEHbIIee 3HaYeHUs. Mepbl pacCenBaHUs: pa3Max, OUCnepCust u
cmaHoapmHoe omKIoOHeHue.

CrnyualiHas M3MEHUYMBOCTb. VI3MEHUYMBOCTH NpU U3MeEpeHUsX. Pewarowue npasuna.
3axonomepHocmu 8 USMEHUUBBIX BEIUUUHAX.

CayuaiiHble coObITHS

CryqaifHple OMBITHI (3KCTICPUMEHTHI), JIEMEHTAPHBIC CIydalHbIEe COOBITHSI (MCXOJIbI).
BepositHocTH  3rieMeHTapHbIX  cOObITHIA. COOBITHS B CIy4alHBIX OSKCIEPUMEHTAaX U
OJIarOMPUSITCTBYIOIIKNE dJIEMEHTApPHBIC COOBITHSA. BeposTHOCTH CitydailHBIX COOBITHI. OTBITHI
C PaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMH COOBITHSIMH. Kaccmueckrue BEpOSTHOCTHBIE OTBITHI C
WCIIOIb30BAaHUEM MOHET, KYOWKOB. [Ipedcmaenenue codvimuil ¢ HOMOWbBIO OUASPAMM
Diinepa. IlpomueononoscHvle cobbimus, obveOuHenue u nepeceuenue cobvimuil. Ilpasuno
cnooicenusi geposmuocmeil. Cuyuatinviti 6vloop. I[Ipedocmasnenue sxcnepumenma 6 6uoe
oepesa. Heszasucumvie cobvimus. YmHONCEHUe 6epOSAMHOCMEL HEe3aA8UCUMBIX COOBIMUIL.
Ilocneoosamenvhvie nHezasucumvie ucnvimanus. IlpencraBieHre 0 He3aBUCUMBIX COOBITUSX B
KU3HHU.

Dnemenmopl KOMOUHAMOPUKU

Ilpasuno ymmoocenus, nepecmanoéku, gakmopuan uucina. Couyemanus u Hucio
couemanuui. Dopmyna uucna covemanuii. Tpeyeonvnux Iackansn. Onvimsl ¢ OOIbUWUM YUCTOM
PABHOBO3MOJCHLIX DNIEMEHMAPHBIX CcoObImull. Buluucnenue eeposmuocmell 6 OnbIMax ¢
npumeHenuem KomoOuHamopuvlx Gopmyn. Hcnvimanus bepuynnu. Vcnex u  meyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinvle euyunbl

3nakomcmeo co CAYHAUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX
cayyainslx  eenuuun. Pacnpeodenenue eeposimnocmeri. Mamemamuueckoe —oocuoaHue.
Cesoticmea mamemamuyeckoeo odxcudanus. Ilonamue o 3axone donvuux uucen. Mzmepenue
gepossimuocmel. IlpumeneHue 3aKOHA OONLUWUX YUCel 6 COYUONO2UU, CMPAXO8AHUU, 8
30pasooxpanenuu, obecneyenuu 6e30nAcHOCMU HAceleHUs 8 Ype3BblUaliHbIX CUMYAYUsX.

I'eomeTpus

I'eomeTpnuyeckuepurypbl

@urypsl B reOMeTPHH U B OKPYKaloleM MHpe

I'eomerpuueckas gurypa. @opMupoBaHue MPEACTABICHUI O METAIIPEIMETHOM
MOHITHH «PUTYPAY.

Touka, TUHUS, OTPE30K, MPsIMas, JIy4, JJOMaHasi, TNIOCKOCTb, yroJl, OucCceKTpuca yria u
€€ CBOMCTBA, BUbI YIJIOB, MHOTOYTOJIbHUKHU, KPYT.

OceBas cummeTpus reomerpudeckux ¢uryp. LlenTpansHas cuMMmeTpus
reoOMeTpUUYecKux puryp.

MHOroyrojJbsHuKH
MHOroyroibpHHK, €ro 3JIEMEHTHI U ero cBoiicTBa. Pacro3HaBaHrne HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinyxnvie u negoinykivie mnozoyeonvnuxu. IlpaBuabHble MHOTOYTOJIBHUKH.
Tpeyronbauku. BeicoTa, MeanaHa, OUCCEKTpHCa, CpPEIHSAsS JIMHUS TPEyroJibHUKA.
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PaBHOOEIpEHHBII TPEYTONBHUK, €0 CBOMCTBA M MpHU3HAKU. PaBHOCTOPOHHMIA TPEyroJbHUK.
[IpsMoyronbHbINA, OCTPOYrOJIbHBIA, TYNOYTOJbHBIM TPEYroJbHUKWA. BHemHue  yribl
TpeyrojabHuka. HepaBeHCTBO TpeyrojbHUKA.

YetpipexyronpHuku. [lapamienorpamM, poM0, NpsSMOYTrOiIbHHUK, KBaJpaT, Tpamemus,
paBHOOenpenHas  Tpamenus. CBoiicTBa M NpU3HAKK  [apajuienorpaMma, pomoa,
MPSIMOYTOJIBHUKA, KBAJpaTa.

OKpyX HOCTb, KPyT

OKpy»XHOCTb, KpyI, UX 3JEMEHThl U CBOMCTBA; LEHTPAJbHbIE U BIIMCAHHBIC YIJIBI.
KacarenpHast u cexywas K OKPYXHOCTH, ux ceoticmea. BrucaHHbIE W ONUCAHHbIE
OKPY’KHOCTH ISl TPEYTOJIbHUKOB, Yemblpexy20abHUKO8, NPASUIbHBIX MHO20)20]1bHUKOS.

I'eomeTpnyeckue purypsl B npocTpaHcTBe (00bEMHbIE TeJ1a)

MHnozozpannuk u eco snemenmsl. Hazeanus MHO202PAHHUKOG C PA3HBIM NOJOMHCEHUEM
u xonudecmeom ecpaweu. llepBUuHbBIE NpeACTaBIECHUS O NHpPaMUIe, Mapasvieienuee,
npusme, cepe, mape, MUWIHHIPE, KOHYCE, UX SJIEMEHTaX U MPOCTEHIIINX CBOMCTBAX.

OTHomeHust

PasencrBo puryp

CBoiicTBa paBHBIX TPEYrOJILHUKOB. [[pU3HaKK paBEHCTBA TPEYTOJILHUKOB.

I[MapanjaeJbHOCTH NPSAMBIX

[Ipu3Haku U CBOMCTBA MapaUIeIbHBIX MPSAMBIX. Akcuoma napaniearvrocmu Eexauoa.
Teopema Daneca.

IlepnenaukyasipHbIe NpsIMbIe

IIpssmoit yrou. IlepneHaukynsp k npsmoil. Haknonnas, npoexuus.
CepenuHHBIN NEPICHAUKYISAP K 0Tpe3Ky. Ceoticmea u npusHaxKu nepneHOuKyIsipHOCmU.

Ilooooue

IIponopyuonanvusvie ompesxu, nooooue gueyp. Iloooousvie mpeyeonvruxu. Ilpuznaxu

noooodus.

B3aumHoe pacnoJioskeHue psMoi U OKPYKHOCTH, 08YX OKPYIHCHOCEL.

HN3Mmepenus u Boruuc/jieHus BeanunHbl

[Tonstue Benmuuunbl. [{nuna. U3mepenue nivnbl. EquHUIBI ©I3MEPEHUS JUTHHBI.
Benuuuna yrna. I'pagycHas mepa yria.

[TonsiTe o muTOIIaAM IIIOCKOHM (GUTYPHI U €€ CBoMcTBaxX. M3mMepeHue miomnauei.
EannHunel usmepeHus miomaim.

[IpeacraBnenne 06 oObeMe u ero cBoricTBax. 3mepenne oobema. Enuauibt
U3MEPEHUs: 00bEMOB.

N3mepenus u BbIuMcIeHUs

HNHcTpymMeHTHI A5t U3MEPEHH U MOCTPOCHU; U3MEPEHUE U BBIYUCIICHUE YIJIOB, JITTUH
(paccrostauii), wiomazaei. TpuroHomerpuueckre GyHKIIUA OCTPOTO YIyia B MPSMOYTOJIbHOM
TpeyroinpHuke IpucoHomempuueckue @yHKyuy myno2o yeid. BbIUKCICHUE 3JIEMEHTOB
TPEYrOJIbHUKOB C MCHOJIb30BAaHUEM TPUTOHOMETPUUYECKHUX COOTHOIIEHUH. DopMyIibl
IUIOMIAI TPEYTOJNbHHUKA, TMapajyielorpaMMa W €ro YacTHBIX BHIOB, (OPMYJIBI IMHBI
OKPY>KHOCTH M Tuiomaaun kpyra. CpaBHeHue U BeuncieHue miomaneid. Teopema I[Tudaropa.
Teopema cunycos. Teopema xocumnycos.

Paccrosinus

Paccrostare Mexay Toukamu. PaccTosiHEe OT TOUKH JI0 IPSAMON. PaccmosiHue mexncoy
Queypamu.

I'eomeTpryeckue NOCTpOCHUs

I'eomeTpryeckue NOCTPOEHUs I WLTIOCTPAIIMH CBOMCTB T€OMETPUUYECKUX QUTYP.

WHcTpyMeHTBl 1711 NOCTPOCHMMN: IMPKYNb, JIMHEWKA, YTONbHUK. [Ipocmetiwiue
NOCMPOEHUs. YUpKylem U JUHELKOU. NnocmpoeHue OUCCeKMPUCHL Yeid, NepneHOUKVIApa K
NPAMOU, Y2ad, pagHo20 OAHHOMY,

IlocmpoeHnue mpey2on1bHUKO8 NO Mpem COPOHAM, 08YM CIOPOHAM U V2IIy MeHCOy
HUMU, CMOPOHE U 08YM NPULEHCAWUM K Hell Y2ILaM.
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enenue ompeska 6 OGHHOM OMHOUIEHUU.
I'eomeTpuyecknenpeodpazoBaHus
IIpeoOpazoBanus
[Tonstue npeobpazosanus. [IpencraBienue o MeTanpeAMETHOM MTOHATUU
«rpeoOpa3oBaHUE.
Iloooobue.
JABukeHust
OceBas 1 LIEHTpaIbHast CAMMETPUS, HOBOPOM U NAPANNENbHbIU NEPEHOC.
Kombunayuu osudicenuii Ha niockocmu u ux c60UCmad.
BekTOpbI M KOOPAMHATHI HAMJIOCKOCTU BekTOpbI
[TonsiTue BekTOpa, ACUCTBUS HAJT BEKTOpaMHM, HCHOJIb30BaHUE BEKTOPOB B
busuke,
PazNodceHue 8eKmopa Ha COCMagasaouue, CKAIapHoe npou3eeoeHue.

Koopaunarsi

OcCHOBHBIE MIOHATHUSA, KOOPOUHAMbL 8EKMOPA, PACCNOSHUE MENCOY MOUKAMU.
Koopounamui cepeounvt ompeska. ¥Ypaenenus ghueyp.

IIpumenenue 6exkmopoe u KoopOUHam 015 peuleHuUs: RPOCMeNUUX 2eoMeMpPULECKUX

3a0au.

HcTopust MaTeMaTUKHU

Bosnuxnogenue mamemamuky Kax Hayku, smanvl ee pazeumus. OcHogHble pazoeivl
Mamemamuxu. Bvidarowuecs mamemamuku u ux 6Kiao 8 passumue HayKu.

beckoneunocmv  mmnoowcecmea npocmuix  uyucen. YHucia u  OnuHbL  OMPE3KOS.
Payuonanvueie uucna. Illompebnocms 6 uppayuonanvusix yucnax. [llxona Iugacopa

3apooicoenue ancebper 6 neopax apugpmemuxu. An-Xopeszmu. Pooswcoenue OyxkeenHoll
cumeonuxu. Il. @epma, @. Buem, P. Jlekapm. Hcmopus eéonpoca o Haxoxcoenuu ¢hopmyn
KOpHell aneebpaudeckux ypasHeHuu cmeneneti, oOonvuux yemvipex. H. Tapmanvs, [xc.
Kapoano, HX. A6ens, D. I'anya.

Iossnenue memooa KoOopouHam, NO3601AIOUE20 NEPesOOUMb 2eoMempuyecKue
o0bvexmbl Ha 36K aneeopwl. llosenenue epaghuxos ¢pyukyuii. P. Jlexapm, Il. Depma.
IIpumepul pasnuunvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o kpoaukax, uucia Qudbonayuu. 3aoaua
0 waxmamuot oocke. CXo0umMocms 2eoMempuyecKol npocpeccuu.

Hcmoku meopuu eepoamuocmeti. cmpaxosoe oeno, azapmuvle uepvl. 11. Depma,
b.Ilackans, A. Bepuynnu, A.H.Konmozopos.

Om 3emnedenusn k eeomempuu. Ilugacop u eco wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunvHvlx mMHo20y20rbHUK08. Tpuccexyus yena. Keaopamypa
Kkpyea. Yosoenue kyoa. Mcmopus uucaa n. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H .U Jlobauesckuil. Ucmopus namoeo nocmynama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgen u Apucmapx
o pasmepax Jlynol, 3emnu u Coanya. Paccmosinus om 3emau 0o Jlynot u Connya. Hzmepenue
paccmosnusa om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: Jl. Dinep. H.U. Jlobauesckuil,
11.J1. HYebwviues, C. Kosanesckas, A.H. Konimoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wxona mamemamudeckux u HA8ULAYUKUX
Hayk, pazeumue poccutickoeo ¢gaoma, A.H. Kpwvinos. Kocmuueckas npocpamma u M.B.
Kenowviu.
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OxpyxkHOCTB, KPYrlx a51eMeHTHI U CBOMCTBA. XOp/bl U CEKYIIUE, UX

B3auMHoe pacnosioskeHre NPSIMO M OKPYKHOCTH, IBYX OKPY>KHOCTEH.

HN3mepenus u BblunciaeHus Beanyunbl

[Tonsitue Benuuunbl. nuna. U3mepenne niunbl. EquHIBI U3MEpEHUS JJTHHBI.

Benuuuna yria. ['pagycHas mepa yrina. CuHyc, KOCUHYC M TAHTE€HC OCTPOTO yIiia
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

[ToHsATHE O TUTONIAAN TUIOCKOHM (UTYpHI M €€ CBOWCTBaX. M3mMepeHue miommazie.
EnvHuLBI M13MEpEeHns MIOLIaaH.

[IpencraBnenue 06 0ObeMe MPOCTPAHCTBEHHOHN (PUTYPHI M €ro CBOMCTBax. M3mepeHue

o0beMa.
Enuanne: n3mepenus 00beMoB.

H3mepenus 1 BbIYMCICHUSA

WNHCTpyMEHTBI U1 U3MEPEHUN U ITOCTPOCHUM; U3MEPEHUE U BBIYUCIICHUE YIJIOB, JJIMH
(paccTosiHMI), IUIOINAAEH, BBIYMUCIEHUE JJIEMEHTOB TPEYTOJBHUKOB C MCIOJb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOWIeHHMH. IInomamu. @opmysisl IUIOMAAUM  TPEyroJbHUKA,
napajjiesiorpaMMa M €ro 4acTHbIX BHUJOB, Tpaneuuu, ¢popmyna I'epona, ¢opmyna miomanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA, (POPMYIIbI JUTMHBI OKPYKHOCTH U IIouiagu kpyra. Ilmomans
KpPYyroBOTI'O CEKTOPa, KpyroBoro cermeHTa. [lnomanp npaBuibHOr0 MHOTOYrOJIbHUKA.

Teopema IIudaropa. Iludaropossl Tpoiiku. TpUroHOMETpUYECKHE COOTHOLICHHS B
IPSMOYTOJIBHOM TpeyroyibHuke. TpuroHomeTpudeckue pyHKIUHN TyIOro yria.

Teopema kocunycoB. TeopeMa CHHYCOB.

Pemenne TtpeyronpHuKoB. Bpluncienune yriaoB. BeluuciieHHME BBICOTBI, MEOWAHBI U
OuccekTpucel TpeyroabHuka. OprorpeyronbHuk. Teopema Iltomemes. Teopema Menenas.

Teopema YeBsl.

Paccrosinus

Paccrosinue mexay Toukamu. PacctositHue OT TOUKHM 10 psiMoi.  KBaApat, Tparemus.
Paccrosinue mexay gurypamu. KBajpara. Teopema

PaBHOBenMKHE U paBHOCOCTaBJICHHbBIE (PUTYPBHI.

Kacarenbnbie u ux
cBoiicTBa. LleHTpanbHbIEe U BIIMCAHHBIE YIUIbl. BriicaHHbIE ¥ ONIMCAaHHBIE OKPY>KHOCTH IS
TPEYroJIbHUKOB. BririCaHHBIE U ONMCAaHHBIE OKPYKHOCTH JJIS1 YETBIPEXYTOJIbHUKOB.
BueBnucanHble OKpY>KHOCTH. PagukanbHas oCh.

@Durypsl B IPpOCTPaHCcTBE (00bEeMHBbIE TeJIa)

MHororpaHsuk u ero 31aemMeHThl. Ha3BaHNs MHOMOTPaHHUKOB C Pa3HBIM MTOJIOKEHUEM U
KOJIMYECTBOM rpaHei. IlepBuuHbIe IpencTaBiIeHNs 0 TUpaMuax, napajuleIenunenax, npu3max,
cdepe, mape, IUIUHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTtHoweHnst

PaBencTBoO (puryp

CBolicTBa ¥ IPU3HAKU PABEHCTBA TPEYTOJILHUKOB. JlOMIOJIHUTENbHBIE IPU3HAKU PABEHCTBA
TpeyroibHUKOB. [Ipu3HaKy paBeHCTBA MMapauieIOrpaMMOB.

I[MapanjeJbHOCTH NPSAMBIX

[Ipu3Haku ¥ CBOMCTBA MapaJUICIbHBIX NPSIMBIX. AKCHOMa NapauieibHOCTH EBKinaa.
IIepBrUuHBIEC NPEACTaBICHUS O HEEBKIMIOBBIX reomMeTpusx. Teopema Paneca.

IlepnieHaUKYy IsIpHBbIE IPSAIMbIE

IIpsmoii yrou. Ilepnenaukyisp k npsimoid. CepeIMHHBIN NEPIEHAUKYISIP K OTPE3KY.
CaoiicTBa ¥ MPU3HAKU MEPIEHAUKYISIPHOCTU NPSIMbIX. HakmoHHBIE, TPOEKLIMH, UX CBONCTBA.

ITono0ue

[TponoprimonansHbIE O0TpE3kH, mogodue dpuryp. [logo6ubie TpeyronpHukH. [Ipu3HaKu
noo0ust TpeyroibHUKOB. OTHOILIEHHE TUIOIAAeH TOJOOHBIX (HUTyp.
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CBoiicTBa (aKCHMOMBI) JUIMHBI OTPE3Ka, BETUYUHBI yTIIa, IO 1 00beMa (pUrypsl.

I'eomeTpuyeckue nocTpoeHus

I'eomeTprueckue NoCTpOEHUs )i WUIIOCTPALIMK CBOMCTB T€OMETPUUYECKUX

¢buryp. UacTpyMeHTHI 11t mocTpoeHuit. Llupkyns, muHEeKa.

[Ipocreiime NOCTPOSHUS IUPKYJIEM M TMHEUKOM: MOCTpOEHUE OMCCEKTPHUCHI yTJa,

MEPIECHINKYIIApa K IPSIMOM, yIJIa, PABHOTO JAHHOMY.

ITocTpoeHne TpeyronbHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YIIIy MEXIYy HUMH,
CTOPOHE U IBYM NPWIEKALIUM K HEH YIJIaM, no Opyeum d71eMeHmam.

Jlenenue oTpe3ka B JaHHOM OTHOLIEHUH.

OcHOBHBIE METO/IbI pELICHU 3aa4 Ha TOCTPOEHUE (METOJ] TEOMETPUUYECKUX MECT
TOYEK, METOJ1 MapauIeIbHOTO MEPEHOCca, METOJ] CUMMETPHH, METO/I ITOA00MUS).

Drtarnbl pelieHus 3aa4d Ha

noctpoenue. ['eomerpnueckune

npeodpa3zoBaHus

IIpeoOpa3oBanus

[IpencraBieHne 0 MEXKIPEAMETHOM MMOHSATHH «IIPEOOPA30OBAHUE).

[IpeoOpazoBanusB MaTeMatuke (B apudmeTuke, anredpe,reoMeTpuiaecKkrue mpeoOpa3oBaHmsl).

JABukeHust

OceBas 1 LIEHTpaJIbHAsE CHMMETPUH, IOBOPOT U MapaljIeIbHbBIN MepeHocC.

KoMmOunanuu nBrxeHui Ha INIOCKOCTH U UX CBOMCTBA.

ITomoOue kak npeodpazoBaHue

I'omotetus. ['eomeTpruyeckue npeodpazoBaHus Kak CPEICTBO JT0KA3aTEILCTBA
YTBEPXKACHUI U pelIeHus 3a1au.

BekTopbl M KOOPAMHATHI HA

MI0cKocTH BekTopbl

IlonaTne BekTOpa, NEHUCTBHUS HAJ BEKTOPaMH, KOJUIMHEAPHBIE BEKTOPBI, BEKTOPHBIN
0a3uc, pa3joKeHUe BEKTopa 1Mo 0a3UCHBIM BEKTOpaM. ENMHCTBEHHOCTh Pa3ioXKeHUsI BEKTOPOB
o 0asucy, CKaJsipHOE IPOU3BEICHUE U €TO0 CBOMCTBA, UCIIOIH30BAaHHE BEKTOPOB B (pH3HUKE.

Koopaunarsi

OcCHOBHbIE OHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXTY TOUKaAMHU.

Koopaunatel cepenuHbl oTpe3ka. Y paBHeHUs Guryp.

[IpuMeHeHre BEKTOPOB U KOOPAUHAT ISl PELICHUS TE€OMETPUUYECKHX 3a/1au.

Addunnas cucrema koopauHat. Pagnyc-BekTopsl Todek. [{enTponn

CHUCTEMBI TOYEK.

Hcmopua mamemamuxu

Bosnuxnogenue mamemamuku Kax Hayku, smansl ee passumus. OcHosHble pazoevl
Mamemamuxu. Beidaowuecs mamemamuky u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv  mmoorcecmea  npocmuix  yucen. Hucna u  OnauHbl  OMpe3KO8.
Payuonanvusie uucna. [lompedbnocms 6 uppayuonanvrvix yucnax. Illkona [lugazopa

3apooicoenue ancedpvr 6 Hedpax apupmemuru. An-Xopezmu. Poowxcoenue OyK@eHHOU
cumsonuku. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o uaxoodicoenuu popmyn
KOpHell aneebpaudeckux ypasHeHuii cmeneHetl, 6onvuwux yemvipex. H. Tapmanvs, [orc.
Kapoano, HX. Abenw, D.1anya.

Iossenenue memooa KoopoOunam, NO3BONAOUWE0 NEPEBOOUMb  2eoMempuyecKue
00vexmyvl Ha A3bIK aneeopwl. Ilosenenue epagurxos ynkyuii. P. [lexapm, I1. @epma. Ilpumepot
DPA3TUYHBIX KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o kpoaukax, wucia Pubonayuu. 3adaua o
waxmamuoti 0ocke. CXo00UMOCMb 2e0MempudecKol NPocPeccuu.

Hcmoxku meopuu eeposmuocmeli: cmpaxogoe oeno, azapmusie uepvl. 1. Pepma, b.
IHlackanw, A. bepnynnu, A.H. Koamozopos.

Om 3emneodenus xk ceomempuu. Ilugpazop u eco wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunvbHulX MHO20y201bHUKO08. Tpuccekyus yena. Keaopamypa

30



Kpyea. Yoeoenue xyoa. Ucmopus uucna n. 3onomoe ceuenue. «Hauana» Esxnuda. JI. Diinep,
H.U. Jlobauesckuii. Hcmopus namozo nocmyaiama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUE20 MUPQ.

Acmponomus u eeomempus. Ymo u kax ysuwaau Anaxcaeop, Ipamocgen u Apucmapx o
pazmepax Jlynvl, 3emau u Coanya. Paccmosnua om 3emau 0o Jlynot u Coanya. Hsmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JL.Junep. H.HU. Jlobauesckuii,
I1JI. Yeoviues, C. Kosanesckas, A.H. Koimozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wixona mamemamuueckux u HAGUAYKUX
Hayk, passumue poccutickoeo @roma, A.H. Kpwvinos. Kocmuueckas npoepamma u M.B.
Kenowvuu.
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