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Pabouas mporpamma pas3paboTaHa Ha OCHOBE TpeOOBaHHMI K IIAHUPYEMBIM pe3yibTaTaM
OCBOEHHUSI 00YYaIOIIMMHUCA OCHOBHOM 00pa3oBaTeNIbHON MHpOrpaMMbl OCHOBHOIO — OOILEro

o0OpazoBaHUs



IlnanupyemMblie pe3yabTaThl 0CBOCHUSA Y4eOHOro npeamera «MaTeMaTuKa»

JINYHOCTHBIE pe3yJbTaThbl

Ha ypoBHe nuyHOCTHBIX pe3yiabTaToB ocBoeHHs OOII OOO mo 3aBepuieHUn OO0y4YeHUS Y
BBIITYCKHUKOB OYIyT c(pOpPMUPOBAHBIL:

1. Poccuiickas rpakgaHcKash HJIEHTUYHOCTb (IATpPUOTH3M, YBaxeHHe K OredecTBy, K
IPOIJIOMY M HACTOALIEMY MHOTOHALMOHAJIBHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen PonuHol, uaentudukanus ceds B KauecTBe rpakaannHa Poccuu, cyObeKTUBHAS
3HAYMMOCTh HCIIOJIb30BAaHUSI PYCCKOTO sI3bIKa W SA3bIKOB HapoaoB Poccuu, ocozHaHue u
OLIYIICHWE JIMYHOCTHOM CONPHYACTHOCTH CyAbOe poccuiickoro Hapoaa). Oco3HaHue
STHUYECKOW MPUHAMJIC)KHOCTH, 3HAHUE UCTOPHH, A3bIKa, KYJIbTYPhl CBOETO HapoJia, CBOEro Kpas,
OCHOB KYJbTYpHOIO Haciieusi HapoJoB Poccun u uyenoBeuecTBa (MACHTUYHOCTH YEJIOBEKA C
POCCHICKOM ~ MHOTOHAIlMOHAJIBHOM  KYJIbTYPOH, CONPUYACTHOCTh HMCTOPUU HApPOJOB U
rOCyJapCTB, HAaxXOAMBIIUXCS Ha TEPPUTOPHM COBpeMeHHoW Poccum), wuHTepmopH3anus
IYMaHUCTUYECKHUX, JEMOKPAaTHUECKUX M TPAJULMOHHBIX LIEHHOCTEHl MHOIOHAIMOHAIBLHOIO
poccuiickoro obmecTBa. BocnuTanune 4yyBcTBa OTBETCTBEHHOCTH W Joira mepen PoauHOiA.
Oco3HaHHOE, YBAXKUTEIbHOE u N00pO’KeNaTesIbHOE OTHOILICHHE K
UCTOPUH, KYJIBTYpE, PEIIUTHH, TPATUIHAM, S3bIKaM, IEHHOCTSAM HapoaoB Poccum m HapomoB
MHpa.

2. OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTh OOYYarOUIMXCS K
CaMOpPa3BUTHIO U CaMOOOpa30BaHMIO HAa OCHOBE MOTHMBALMU K OOYYEHHIO U IIO3HAHUIO;
FOTOBHOCTb M CIOCOOHOCTh K OCO3HAaHHOMY BBIOOPY M IIOCTPOEHMIO JaJIbHEHIIEeH
UH/IMBUYaJIbHOW TpaekTOpuM oOpa3oBaHMs Ha 0a3e OPHEHTUPOBKUM B MHUpe mnpodeccuit u
npoeCCHOHATBHBIX TPENNOYTeHUH, C YYETOM YCTOMYMBBIX [TO3HABATENBHBIX WHTEPECOB,
YBOKUTEIBHOE OTHOLIEHHE K TPyAdy, ONBIT y4yacTUs B COLMAJIbHO 3HAYUMOM TpYIE.
3. CdopMHPOBaHHOCTH IEJOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKd M OOILIECTBEHHOM MPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE,
KyJIBTypHOE, S3BIKOBOE, JyXOBHOE MHOTroo0Opasue COBPEMEHHOTO Mupa.
4. Oco3HaHHOE, YBaXHUTEIbHOE M JOOpPO’KENaTeJbHOE OTHOIIEHHE K JPYroMy YelOBEKY,
€ro MHEHHIO, MHPOBO33PEHHIO, KYIbType, S3bIKY, BEepe, TPaKIAHCKON IMO3UIMH, K HWCTOPHH,
KyJIbType, PEIUTruu, TPaJulusaM, s3bIKaM, LEHHOCTSM HapoioB Poccuum M HapoaoB MHpa;
['oTOBHOCTF W CIOCOOHOCTH BECTH IHAJOT C JPYTMMH JIIOJABMH M JIOCTUTaTh B HEM
B3aUMOINOHUMaHUs (MACHTUUKAIMS ce0sl KaK MOJTHONPABHOTO CyObeKTa OOIIeHUs, TOTOBHOCTh
K KOHCTPYMpPOBaHHUIO 0Opa3za mapTHepa MO JMajiory, FTOTOBHOCTh K KOHCTPYHMPOBaHHIO oOpa3za
JIOMYCTUMBIX CHOCOOOB JHaiora, TOTOBHOCTh K KOHCTPYHPOBAHHUIO Ipolecca JManora Kak
KOHBCHIIMOHUPOBAHUSI HMHTEPECOB, TMPOIEAYpP, TOTOBHOCTh M CIIOCOOHOCTh K BEICHHUIO
HIEPEroBOPOB).

5. OCBOGHHOCTh  COLMAJIBHBIX  HOpPM, TMpaBuUi  TOBeldeHUs, poied u  dopm
COLMAJIbHOM JKU3HU B TPYIIaxX U COOOIIECTBAX, BKIIIOYAs B3POCIbIE U COL[MAIbHBIE COOOIIECTBA;
ydacTHe B IWIKOJHHOM CaMOYIIPAaBICHHUH M OOIIECTBEHHON XH3HH B MpeaeliaX BO3PACTHBIX
KOMIIETEHIIM C YY€TOM PErHOHAJbHBIX, 3THOKYIBTYPHBIX, COLUAIBHBIX W 3KOHOMHUYECKHX
ocobeHHocTel ((hopMUpOBaHKE TOTOBHOCTH K YUaCTHIO B MPOIECCE YIOPSIOYCHUS COIUATBHBIX
CBsi3ell M OTHOIIEHHUH, B KOTOpPbIE BKJIIOUEHBI M KOTOpBIE (HOPMUPYIOT caMH OOy4aroliuecs;
BKJIIOUEHHOCTh B HEMOCPEICTBEHHOE TIPaXKAAHCKOE YydyacTHE, T'OTOBHOCTh Yy4YacTBOBAaTh B
KHU3HEIEATEIbHOCTH  TOAPOCTKOBOTO  OOLIECTBEHHOIO  OOBEAMHEHMs,  MPOAYKTUBHO
B3aMMO/ICHCTBYIOIIETO C COLMAIBHON CPeOoN M COLMAIbHBIMM MHCTUTYTaMM; MJEHTU(UKaLUs
ce0s1 B KauecTBE CyOBEKTa COLMANBHBIX NMPe0Opa30BaHUN, OCBOCHHE KOMIIETEHTHOCTEH B cepe
OpPraHU3aTOPCKON ESTENbHOCTH; MHTEPUOPHU3ALUs LEHHOCTEH CO3MIATEeIbHOIO OTHOIIEHHS K
OKpPYXKarolllel  JIEMCTBUTEIIBHOCTH, LEHHOCTEH  COLUMAJIBHOTO  TBOPYECTBA, LIEHHOCTH
IPOAYKTUBHOM OpraHM3allM COBMECTHOM JEATENBbHOCTH, CaMopealu3alud B TIpynne u
OpraHu3aliy, IEHHOCTU <«JPYroro» Kak paBHOIPABHOTO TMapTHEpa, (OpMHUPOBAHUE



KOMIIETEHIIMI aHaln3a, MPOCKTUPOBAHUS, OPraHU3alUU IEATEIILHOCTH, peIeKcuu U3MEeHEHHH,
CIoco00B  B3aMMOBBITOJHOIO  COTPYAHHYECTBA, CIIOCOOOB  peanu3alii  COOCTBEHHOTO
JUEPCKOT0 MOTEHIUAIIA).

6. MopanpHOe CO3HaHME U KOMIIETEHTHOCTh B PEIIEHWH MOPAJIbHBIX MpPOOJEeM Ha OCHOBE
JMYHOCTHOTO BbIOOpa, (hOpMUpPOBAaHHE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O IOBEACHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHBIM MOCTYIKAM.

7. ®opMHpOBaHME KOMMYHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHMH U COTPYIHUYECTBE CO
CBEpPCTHHKAMH, JETbMU CTapIIer0 W MIAJIIEr0 BO3pacTa, B3POCIBIMH B  IpoLEcce
0o0pa3oBaTeNnbHOM, OOIIECTBEHHO- TIOJE3HOHM, Yy4eOHO- WCCIeA0BaTEIbCKOM, TBOPYECKOW U
JIPYTUX BUIOB JIESTEIbHOCTH.

8. ChopMHUPOBAHHOCTH LIEHHOCTH 30OPOBOTO M 0€30macHOro obpasza >KU3HH; WHTCPUOPU3ALUS
IpaBWJI HMHAWBHUIYAJTBHOTO U KOJJIEKTUBHOTO O€30MacHOrO TIOBEJEHUS B UpPE3BBIYANHBIX
CUTYallUsIX, YTPOKAIOIIUX JKU3HU U 3[I0POBBIO JIIO/EH, IPABUJI IIOBEICHUS HA TPAHCIOPTE U Ha
JOporax.

9. ChopMUPOBAaHHOCTH ~ OCHOB  DKOJIOTHYECKOW  KYJIBTYpPBl,  COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO JKOJOTMYECKOTO MBINUICHHS, HAIMYUE OMNBbITa JKOJIOTUYECKU
OPUEHTHUPOBAHHON PEQIICKCUBHO-OIICHOUHON U TPAKTUYECKOW JCATEIHHOCTH B >KM3HEHHBIX
cuTyanusx (TOTOBHOCTh K HCCIEJAOBAHUIO MTPUPOJBI, K 3aHATUSM CEIbCKOXO3SIIICTBEHHBIM
TPYAOM, K Xy/10)KECTBEHHO-3CTETUYECKOMY OTPAKEHUIO IPUPO/IbL, K 3aHATHAM TYPpU3MOM, B TOM
YHCIie SKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOI00XPAHHOM IEATEIHHOCTH).

10. Oco3HaHue 3HAYE€HUS CEMbU B JKU3HM Y€JIOBEKa M OOIIECTBA, IPUHATHE LICHHOCTH CEMEMHOMN
YKU3HU, YBOKUTEIBHOE U 3a00TIMBOE OTHOIICHUE K YJICHAM CBOEH CEMbH.

11. Pa3BUTOCTh ACTETUYECKOTO CO3HAHMSI YEpPE3 OCBOCHUE XYJO0’KECTBEHHOIO Hacleaus
HapogoB Poccum w®  Mupa, TBOpPYECKOHW JESATENBHOCTH 3CTETUYECKOrO  XapakTepa
(chopMHUPOBAHHOCTH OCHOB XYIO0KECTBEHHOM KYJIbTYphl OOYYAIOIIUXCS KaK YacTH MX OOIIeit
JYXOBHOM KyJBTYpBI, Kak 0CO0Oro crnocob6a MO3HAHUS JKU3HU U CPEACTBAa OpraHu3aluu
OOLIEHMs; ACTETUYECKOE, OSMOIMOHAJIbHO-IEHHOCTHOE BHUJCHHE OKPYXKAIOIIEro  MHpa;
CHOCOOHOCTh K SMOILIMOHATIBHO-IIEHHOCTHOMY OCBOCHHIO MHUpPa, CAMOBBIPAKEHUIO U OPUEHTAIUU
B XY/I0)KECTBEHHOM U HPaBCTBEHHOM IIPOCTPAHCTBE KYJbTYPhI; YBaXKEHUE K UCTOPUU KYJIBTYPHI
cBoero OreuecTBa, BBIPAKEHHOM B TOM YHCJIE B IOHUMAaHUM KPACOTHI YETIOBEKA).

MeTtanpeameTHbie pe3yJibTaThl

MertamnpeaMeTHble Pe3ylbTaThl BKIIOYAIOT OCBOEHHBIE OOYYaIOLUIMMMCA MeTalpeIMeTHbIE
MOHATUSIT U  YHHUBEpCaJbHblE yueOHbIe JEHCTBUS (pETyNSTUBHBIE, IT03HABATEJIbHBIE,
KOMMYHHMKaTUBHBIE).

MexnpeamMeTHbie OHATHS

YcmoBueM (popMHpOBaHUS MEKIPEIMETHBIX TMOHATHH, TaKWX, Kak CHCcTeMa, (QakT,
3aKOHOMEPHOCTb, (DEHOMEH, aHallu3, CHUHTE3 SBJISETCS OBIaJEHUE OOYYarOIIMMHUCS OCHOBAMHU
YUTATEIIbCKON KOMITETEHIINY, TPUOOpETEeHHEe HAaBHIKOB paboOTHl ¢ WHpOpManueHd, yJactue B
IPOEKTHOHN JiesiTensHOCTH. Ha ypoBHE oCHOBHOTro oOIiero oOpa3oBaHUs Ha BCeX NpeaMeTrax
OyzeT mpoIoJpKeHa padoTta mo GOpMUPOBAHUIO U PA3BUTHIO OCHOB YHUTATEIHCKON KOMITETCHIIUH.
OOyuaromiyecs: OBIaACIOT YTEHUEM KaK CPEJICTBOM OCYIIECTBIICHHUS CBOUX JAJIbHEHINNX IaHOB!
NPOJIOJDKEHHUST O00pa3oBaHMsl W CaMOOOpA30BaHMS, OCO3HAHHOTO TUIAHHUPOBAHHS CBOETO
aKTyaJbHOTO M NEPCHEKTHBHOIO Kpyra YTeHHs, B TOM 4YHCJIE JOCYrOBOIO, MOATOTOBKU K
TPYAOBOM M COIUATILHON AEATEIbHOCTH.

VY BBIIYCKHUKOB OyneT cpopMHpOBaHA MOTPEOHOCTh B CHCTEMATUYECKOM UYTEHUHM Kak
CpEe/ICTBE MO3HAaHWSI MHpa W ce0s B ITOM MHUpE, TapMOHH3alMM OTHOLICHWH YeNOBEKa U
oOriecTBa, CO3/1aHUHU obpaza «moTpeOHOTO OyayIero.

[Tpn m3ydennm ydyeOHoOro mpeaMera «MaremaTukay  OOYYaIOMIMECs yCOBEPIICHCTBYIOT



npruoOpeTeHHble HaBBIKU paboThl ¢ MHpopManueil U nomonHAT ux. OHM cMoryt paboTarh ¢
TEKCTaMH, MPE0OPa30BbIBATH M UHTEPIPETHPOBATH COACPIKALIYIOCS B HUX WH(POPMAIIUIO, B TOM
qucie:
-CUCTEeMAaTU3UPOBaTh, COIOCTABIIATh, AaHATU3UPOBATh, 0000MATh ¥ HHTEPIPETUPOBATH
UH(OpMaLHIO, CoZep KaTyIOCs B TOTOBBIX UH(POPMALMOHHBIX 00BeKTaX;
-BBICJSITh TJIABHYIO M HW30BITOYHYIO HMH(OpPMAIIMIO, BBIMOJHATH CMBICIOBOEC CBEPTHIBAHUE
BBIJICIIEHHBIX  (DAaKTOB, MBICICH; TPEACTaBIATh HHGOPMAIMIO B  CXKATOW  CIOBECHOU
dbopme (B BUIE TJIaHA WM TE3WCOB) M B HAIISIIHO-CUMBOJIMYECKOH (opme (B Buae Tabmuil,
rpaduuecKux CXeM W JuarpaMM, KapT MOHSATHH — KOHIENTYaJbHBIX IHArpamm, OIOPHBIX
KOHCIIEKTOB),  3allOJHATh H  JOMNOJHATH  TaOJMIBI, CXEMbI, JHarpaMMbl, TEKCTHI.

B xonme uzydenust yueOHoro mpenmera «Martematuka» oOydarommecs NpuoOpeTyT OMBIT
MIPOEKTHOM JCSITEIIBHOCTH KaKk 0c000i GopMbl yueOHOM pabOThI, CIIOCOOCTBYIOINICH BOCTTUTAHUIO
CaMOCTOSITENIbHOCTH, HMHHUIMATHBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO MOTHBALUU U
3G (GEeKTUBHOCTH y4eOHOW JIEATEIBHOCTH, B XOJE peallu3allid HMCXOJHOTO 3aMbIciia Ha
NPaKTUYECKOM YPOBHE OBJAJCIOT YMEHHUEM BHIOMpPAThH aJCKBATHBIC CTOSINEH 3aqade CpeicTBa,
NPUHUMATD PEUICHHUS, B TOM YHCIIE U B CUTYaIUsIX HEONPEACICHHOCTH.

OHH TONyYaT BO3MOXKHOCTH DPa3BHTh CIIOCOOHOCTh K pPa3pabOTKe HECKOJIBKUX BapHaHTOB
pelIeHHid, K TIOMCKY  HECTaHJAPTHBIX pPEIICHUH, IMMOMCKY W OCYIIECTBICHUIO Haumbosee
IPUEMIIEMOTO peIeHHs.

PerynstusHbie YY ]|

1. YMeHue caMOCTOSTENBHO ONpEAesATh LENu OOydeHHs, CTaBUTb U (HOpMyIMpPOBATH
HOBBIE 3a/1a4M B yueOe U N03HABATEJIbHOMN AESITEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH
IIO3HABATEJILHOM 1E€ATENbHOCTH.

BbinyckHUK Hay4dHUTCS:

® QAHANM3MPOBATh CYILECTBYIOLIME W  IUIAHUPOBaTh Oyayliue  oOpa3oBaTelbHbIE
pE3yJIbTaThI;

e  WACHTUPUIIUPOBATH COOCTBEHHBIE MTPOOJIEMBI M OIPEACIIATH IIaBHYIO ITPOOIEMYy;

® BBUIBUTaTh BEPCUM pELICHHs MpoOieMbl, (HOpMyIHUpOBaTh TMIIOTE3bI, MPEIBOCXHUILATH
KOHEYHBIN pe3yNbTarT;

® CTaBUTh 1IEJb JIEATEIBHOCTH HAa OCHOBE OIPENENeHHOW MpoOJeMbl M CYHIECTBYIOIIUX
BO3MOXKHOCTEI;

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCA:

® ¢opmynuposamv yueOuvle 3a0ayu KAk wiacu OOCMUIICEHUs NOCMABLEHHOU yeau
oesmenbHOCmu;

®  000CHOBbIBAMD YeTlesble OPUEHMUPLL U NPUOPUMEMbl CCHIIKAMU HA YEHHOCMU, YKA3bI6As.
U 000CHOBbIBASL TO2UHECKYVIO NOCNE008AMENLHOCIb UA2O08.

2. VYMeHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh IYTH JOCTHIKEHHS LieJieil, B TOM dYHCIe
JIbTEpPHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI pelIeHus] y4eOHbIX U
MO3HABATEJIbHBIX 33]1a4.

BolnyckHUK Hay4uTCS:

®  ompenensaTh He0OXOIUMEIE TeHCTBHE(SI) B COOTBETCTBHUH ¢ YICOHOH M TTO3HABATEIBHON 3a1aueii U
COCTaBJIATh AJITOPUTM HUX BBIIIOJHEHHUS,

e 000CHOBBIBATh U OCYIIECTBISATH BHIOOp Hambosee 3(PPEeKTUBHBIX CHOCOOOB pelIeHUs
yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4;

® ONpeneNisITh/HaXOAWTh, B TOM YHCJIE M3 IMPEJUIOKEHHBIX BAPHAHTOB, YCIOBUS JUIS
BBITIOJTHEHMS YI€OHOM 1 TO3HABATENILHOM 3a/1a4H;

e BBICTPaMBATh JKU3HEHHBIC IUIAHBI HAa KPaTKOCPOYHOE Oyayliee (3asBIATbh ILEJIEBbIE
OpUEHTHUPBI, CTaBUTh AaJCKBATHBIE UM 3aladyd M Ipe/ularaTb ICHCTBUS, yKa3blBas H
000CHOBBIBaS JIOTHYECKYIO TIOCIIEIOBATEIILHOCTD I1IAroOB);

e BbIOMpPATh U3 NPEAJIOKEHHBIX BApPUAHTOB U CaMOCTOSTENBHO UCKATh CPEICTBA/PECYPCHI
JUIs PEeLIeHUs 3aa4i/IOCTUKEHUS LeIH;



® COCTaBNATh IUIAH PpEUICHUs MpoOJieMbl  (BBIMOJHEHUS MPOEKTa, IMPOBEICHUS
HCCJICIOBAHMS);
Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:
® onpedensamb NOMEHYUAIbHble 3ampyOHeHUs NPU peueHuu y4eOHOU U NO3HABAMENbHOU
3a0a4u U HAX00UumMsb cpeocmea OJisi UX YCMmpaHeHusl,
®  OnucCklBamMb C80U ONbIM, OPOPMIAA e20 0/ nepedaiu OpPYeUM IH00IM 8 8UOe MeXHONOSUU
peutenus npaKkmuyeckux 3a0ay onpeoeieHHo20 Kiacca,
® nIaHUpO8amMb U  KOPPEKMUPOBAMb  CBOK  UHOUBUOVATILHYIO — 00pA308AMENbHYIO
Mpaekmopuro.
3. YMeHHEe COOTHOCHTHb CBOM JACUCTBUS C IUIAHUPYEMBIMHU pe3yJlbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH HESATENIbHOCTH B MPOIECCE OCTHKEHUS pe3ysbTaTa, OMpelNesTh CIOCOObI
JeMCTBUI B paMKax MpPEeIIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIONICHCS CUTYyallUeH.
BrImycKkHUK Hay4uTCS:
® OmpeleisiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMU KPUTEPHH TUIAHUPYEMBIX
pE3yNbTAaTOB U KPUTEPUU OLICHKU CBOEH y4eOHOM AeITeTbHOCTH;
® CHCTEMaTH3UpPOBATh (B TOM YHCJIE BHIOMPATH MPHOPUTETHBIC) KPUTEPUH ILIAHUPYEMBIX
PE3yIBTATOB M OLICHKH CBOCH JEATEIBHOCTH;
e O0TOMpaTh MHCTPYMEHTHI [UJIsl OLEHUBAHUS CBOEU JESITENbHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JESTEILHOCTH B PAMKAaX MPEIOKEHHBIX YCIOBHH U TPEOOBAHMIA;
® OIEHUBATH CBOIO JCSITENHLHOCTh, APTYMEHTUPYS MPUUYNHBI JOCTHKEHUS WM OTCYTCTBHS
IUTAHUPYEMOTO pe3yibTaTa;
® HAXOAWUTh JIOCTATOYHBIE CpEACTBA /IS  BBIIOJHEHHWS Y4eOHBIX JCUCTBUI B
WU3MEHSIOMICHCS CUTYallu! W/WJIH TIPH OTCYTCTBUH IJIAHUPYEMOTO PE3yIIbTaTa,
Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:
® pabomas no ceoemy niaHy, GHOCUMb KOPPEKMUBLL 8 MEKYULVIO 0esIMeNbHOCIb HA OCHO8E
aHanu3a usMeHeHull cumyayuu OJisl NONYYEHUs 3ANJIAHUPOBAHHBIX XAPAKMEPUCMUK
npooykma/pesyibmama, yCmaHasnueams €853 Medxcdy — NOJAYYeHHbIMU
Xapaxkmepucmukamu npooyKma u Xapaxmepucmukamu npoyecca O0essmeibHOCmu U 1o
3a6epuieHUU OesimelbHOCMU Npediiazams UMEeHeHUe Xapakmepucmux npoyecca Ojisl
NONYYeHUs YIYYULeHHbIX XapaKmepUcmuKk npooykma,
® ceepsamb cOU OelCm8uUs C yYeuvio U, Npu HeoOX0OUMOCMU, UCHPABIAMb OUUOKU
CAMOCMOSMENbHO.
4. VYMeHue OIeHMBAaThb MPAaBUIBHOCTh BBINOJIHEHHMs Y4eOHOM 3adauu, COOCTBEHHBIE
BO3MOYKHOCTH €€ peIIeHus.
BhITycKHUK HayqUTCS:
® OMNpeneNsITh KpUTEPUH MPABUIBLHOCTH (KOPPEKTHOCTH) BBHITIOJIHEHUS y4eOHOW 3a1auu;
® aHAJIM3MPOBATh U 0OOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTApUs JUIs
BBITIOJIHEHUS YUeOHOM 3a/1auu;
e CcBOOOJHO TOJB30BaThHCS BHIPAOOTAaHHBIMU KPUTEPHUSIMHU OIICHKH M CaMOOIICHKH, WCXOJS
U3 1eJIM 1 UMEIOIIUXCSI CPEICTB, pa3iinyas pe3yynbTaT U cocoObl ecTBUI;
® OIICHWBaTh MPOIYKT CBOCH JEATETHHOCTH 10 33JaHHBIM W/WIA CaMOCTOSITEIFHO
OTIpeNIeNICHHBIM KPUTEPHSM B COOTBETCTBHH C IIEITBIO ICATEIHHOCTH;
e 00OCHOBBIBAaTh JIOCTHXHMOCTH LM BBIOPAaHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;
Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:
®  (hukcuposamv u AHATUUPOBAMb OUHAMUKY COOCNEEHHBIX 0OPA308AMENbHBIX PE3YIbManos.
5. Bnanmenume  OCHOBaMH  CaMOKOHTPOJS,  CAaMOOIIGHKH, IPHHATUS  PEUICHHH U
OCYIIECTBJICHUS OCO3HAHHOTO BbHIOOpa B y4eOHOM M TMO3HABAaTENbHOW JESTENBbHOCTH.
BeinyckHUK Hay4duTCS:
o Ha6J'IIO}_IaTB U aHaJIU3UupOBATH CO6CTBCHHyIO yqe6Hy10 1 TIO3HABATCIIbHYIO0  ACATCIBHOCTL U
ACATCIIBHOCTD APYTHUX 06yqa101unxc;{ B IIPOLCCCC B3aUMOIIPOBCPKHU;



® COOTHOCHTH pealibHble ¥ IUIAaHHPYeMble pe3ylbTaThl HMHJIMBHIYAIBHOW 00pa30BaTebHON
JIeSITETIbHOCTH | JICTIaTh BHIBOJIBI,

e [PUHUMATH PElICHUE B y4eOHOW CUTYalll U HECTH 32 HETO OTBETCTBEHHOCTD;

®  CaMOCTOSATENILHO OINpPENENATh MPHYMHBI CBOETO yCIexXa WM HeycrexXxa M HaXOJUTh CIOCOOBI
BBIXOJIa U3 CUTYalluu HEYCIeXa;

Buinycxuux nonyuum 603mM0odHCHOCTNb HAYUUMBCAL:

®  PempOCHEeKMUBHO ONpedeiamy, KaKue 0elcmaus no peuweHuio yueoHou 3a0a4u uiy napamempul
IMUX OeLiCMBULL NPUBENU K NOTYYEHUIO UMEIOWe20Cst npoOyKma yueOHol 0esimeabHOCTU,

®  JeMOHCMPUPOBAMb NPUEMbL PeSYIAYUU NCUXOPUIUOIOSULECKUX/ IMOYUOHATILHBIX COCMOSHULL OISl
docmudicenust 3¢hghekma ycnoxkoeHus (yCmpaneHuss IMOYUOHATbHOU HANPSXHCEHHOCMUL), 3hpexma
80CCMAHOGNEHUsT (0CIAONeHUs NPOAGLEHULl YIMOMAeHUs), dhdhexma akmususayuu (nogviulenus
NCUXOPUUONOUYECKOU PeaKMUBHOCUL).

ITo3znaBartenbHbIE YY /|

6. VYMeHue ompenenaTh TOHATHS, CO3AaBaTh OOOOIICHMS, YCTaHABJIMBATH AHAJIOTHH,
KJIACCHU(UIIUPOBATh, CAMOCTOSATEIIBHO BHIOMPATh OCHOBAHHS M KPUTEPUH JUIS KIACCH(HUKAIIUH,
YCTaHABIIMBATh TPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYXKICHHE,
YMO3aKJIt04YeHUe (MHAYKTUBHOE, ICAYKTUBHOE, 110 aHAJIOTHH) U JICJIaTh BHIBO/IBL.

BrITTyCKHUK HAydUTCS:

® [OI0OMpaTh CJIOBA, COMOMIYMHEHHBIC KIIFOYCBOMY CIIOBY, OTPEACISIONIAE €0 PU3HAKU H
CBOWCTBA; BBICTPAUBAThH JIOTUYECKYIO IIEMOYKY, COCTOSIIYIO M3 KJIFOUEBOTO CJIOBA U
COMOJYMHEHHBIX €My CJIOB;  BBIJCIATH OOIIMHA TPU3HAK JBYX HIU HECKOJIBKUX
MPEIMETOB MJIH SIBJICHUN U OOBSICHATH UX CXOJCTBO;, OOBEIUHATH MPEAMETHI U SBICHUS
B TPYIIIIBI TI0 OMPECIICHHBIM MMPU3HAKAM, CPAaBHHBATh, KIIACCU(PUIIUPOBATHL U 0000IIaTh
(haKThl U SIBIICHUS;

®  BBIJCIIATH SBJICHUE U3 OOIIETO Psijia APYTHUX SBIICHHIA,

® OmpenensITh 00CTOSATENbCTBA, KOTOPhIE MPEIIIECTBOBAIN BOSHUKHOBEHUIO CBS3H MEXKIY
SBIICHUSIMH, U3 OTHUX OOCTOSITENBCTB BBIACIATH OMPEIENSIONINE, CIHOCOOHBIE OBITh
MPUYUHOW TAHHOTO SIBJICHUS, BBISIBIIAT TPHYUHBI U CIICJICTBUS SBJICHHIA,

® CTPOUTH PACCYXJCHHUE OT OOIIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBICHUSAM U OT YaCTHBIX
SBIIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXKJCHHE HA OCHOBE CPABHECHHS NPEIMETOB U SIBJICHUH, BBIJCIISS TIPH 3TOM
oO111e NpU3HaKy;

e U3NaraTh MOJYYEHHYI0 HH(OpPMAIHMIO, WHTEPIPETHUPYS €€ B KOHTEKCTE pelraeMoit
3a/la4l; CaMOCTOSITENIbHO YKa3blBaTh Ha HMH(OpPMAINIO, HYKIAIONIYIOCS B IMPOBEPKE,
mpeJIaraTh ¥ MPUMEHSThH CII0c00 TPOBEPKHU JOCTOBEPHOCTH WH(DOPMAIINN;

e BepOaNM30BaTh YMOIMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HETO UCTOYHUKOM;

® OOBSICHATH SIBIICHHS, TIPOIECCH, CBS3M U OTHOIICHUS, BBISBISEMBIE B XOJE
MO3HABATEIILHON H HCCIIENOBATENbCKON JAEITeNbHOCTH (TIPUBOANTH OOBSCHEHUE C
U3MEHEHHEM (OpPMBI TIPEJCTABJICHUS, OOBICHITH, JCTATH3UPYS WIH 00001Ias;
OOBSICHATH C 33IaHHOM TOYKU 3PCHHUS);

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

®  GLIAGIAMb U HA3bIBAMb NPUYUHLL COOLIMUS, SGNIeHUs, 6 MOM HUCle BG03MOJCHbie /
Haubonee 6eposimuble NPUUUHDLL, BO3MOJCHbBIE NOCAEOCMEUS 3A0AHHOU NPUYUHDBL,
CAMOCMOSIMENLHO OCYUIeCMBIIAS NPUYUHHO-CIeOCMBEHHbII AHAIU3;

® Oeramb 6bIBO0 HA OCHOBE KPUMUYECKO20 AHAIU3A  PA3HBIX MOYeK 3peHus,
noomeepxcoams — 8bl800  COOCMBEHHOU  apeymeHmayuel Ulu  CAMOCMOSIMENbHO
HONYYEeHHbIMU OAHHBIMU.

7. YMeHue co3qaBaTh, IPUMEHSATh U MPeoOPa30BBIBATH 3HAKH M CHMBOJIBI, MOJCITH U CXEMBI JIJIS
pelieHus yueOHbIX U MTO3HABATENIBHBIX 3a/1a4.
BBINYCKHUK HAYYHTCS:

e 0003HaYaTh CHMBOJIOM U 3HAKOM MIPEIMET H/WITU SBJICHHCE;



® ONpeleNsTh JIOTUYECKUE CBSI3U MEXIy MpeIMeTaMd W/WIH SBICHUSMH, 0003HAYaTh
JTAHHBIE JIOTHYECKHUE CBS3H C IIOMOIIBIO 3HAKOB B CXEME;

e Co3/1aBaTh AOCTPAKTHBIN MM peasibHBIN 00pa3 mpeaMeTa 1/uilH sBICHHS,

® CTPOUTH MOJICJIH/CXEMY Ha OCHOBE YCIIOBHUH 3aauy U/WIIH CIIOCO0a €e PeIieHus;

e coznmaBaTh BepOanbHBIC, BEIICCTBEHHbIE M HMH()OPMAIMOHHBICE MOJETH C BBIICICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA ISl ONpPENCICHHs Crloco0a penieHus 3a7add B
COOTBETCTBUU C CUTYaIIUECH;

e peoOpa3oBBIBATE MOJENH C IENBI0 BBISBICHHUS OONIUX 3aKOHOB, OIMPEISISIFOIINX
JIAHHYIO TIPEIMETHYIO 00J1aCTh;

® TIEPEBOJUTH CIOKHYIO TIO COCTaBy (MHOTOACHEKTHYI0) MH(MOpMAIUIO U3 TpaduuecKkoro
nin GOpMaTM30BaHHOTO (CUMBOJIBHOTO) MIPEACTABICHHUS B TEKCTOBOE U HA000POT;

® CTPOUTH CXEMY, aJTOPUTM JACHCTBHUSA, UCIPABIATH WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aJrOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUs 00 00bEKTe, K KOTOPOMY NMPUMEHSETCS
AITOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTHBHOTO;

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

® gHanusuposams/peprexcuposams onvim pazpabomKu u peaiuzayuu yuebHo2o npoexma,
uccnedosanusi  (Meopemuueckoeo, IMAUPUYECKO20) HA  OCHOBe  NPEOJIOHCEHHOU
NPOONEeMHOU CUmyayuu, NOCMABIEHHOU yeiu /Uil 3a0aHHbIX Kpumepues OYeHKU
npooyKma/pesyibmama.

8. CMBICIIOBOE YTECHHUE.
Brinmyckauk Haydurcs:

®  HaXOJUTh B TEKCTE TpeOyeMyro MH(OPMALUIO (B COOTBETCTBUU C IICJIIMU CBOCH NESATCIBLHOCTH);
OPUCHTUPOBATLCA B COACPKAHUU TECKCTA, IOHUMATh HeJ’IOCTHBIfI CMBICJI TCKCTA, CTPYKTYPUPOBATH
TEKCT;

e  yCTaHABIIMBATh B3aMMOCBS3b ONIMCAHHBIX B TEKCTE COOBITHH, SIBJIEHHIA, IPOIIECCOB;

e  PE3IOMHUPOBATH IIABHYIO HUJIEK0 TEKCTA;

BblnycKkHUK ROIyHUM 603MOACHOCID HAYHUMBCA

®  1pPeobpazoeviamb MEKCm, «Nepegoosy €20 6 Opyeylo MOOWIbHOCHb, UHMEPPemuposams
mekcm  (XyOOHCeCMmBEHHbIL U HEXYOONCECMEEHHbIL —  Y4eOHbll, HAYYHO-NONYJAPHDLIL,
ungopmayuonnwlit, mexcm non-fiction);

Kommynukarusublie YY ]
9. VYMeHue OpraHuM3OBBIBATH YYEOHOE COTPYAHHUYECTBO U COBMECTHYIO JE€ATEIbHOCTh
C YYUTENIEM U CBEpCTHUKAaMU; paboTaTh MHAUBHIYaIbHO U B TPYIINE: HAXOAUTH 00IIee pelieHue
W paspemiatb KOH(MIUKTHI HAa OCHOBE COTJIACOBAHMS TIO3WIIMH W ydeTa HHTEPECOB;
dbopMynupoBaTh, ApTyMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE.
BBIITyCKHUK Hay4uTCS:
e  OmnpeaessTh BO3MOXKHBIE POJIM B COBMECTHOM J€ATEILHOCTH;
®  UrpaTh ONpENEeNICHHYIO POJIb B COBMECTHOM JEATENbHOCTH;
e [PUHUMATH MIO3ULHUI0 COOECeTHUKA, TOHUMAsI TTO3ULMIO IPYroro, pa3iniaTh B €r0 peur: MHEHHE
(TOuKy 3peHHsl), 10Ka3aTeNnbCTBO (apryMEHTHI), (GaKTh;
®  TUIOTE3bl, AKCHOMBI, TEOPHH;
e OnpeaeNATh CBOM JIGHCTBUST W JEMCTBUS TapTHEpa, KOTOPbIE CIOCOOCTBOBAIM WK
NPEMNSTCTBOBAIH MTPOAYKTUBHOW KOMMYHHKAIINH;
®  CTPOUTH NO3UTHBHBIE OTHOIICHHUS B Mpolecce YIeOHOH U TT03HABATEIbHON— JIeSITENEHOCTH;
® KOPPEKTHO U apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHHS, B ANCKYCCHH YMETb—
BBIZIBUTaTh KOHTPApryMEHTHI, Iepedpa3upoBaTh CBOIO MBICHb (BIAJCHHE MEXaHH3MOM
9KBUBAJICHTHBIX 3aMEH); KPUTHUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM
MIPU3HABATh— OMTMOOYHOCTH CBOET'0 MHEHUS (€CITH OHO TAaKOBO) M KOPPEKTUPOBATH €T0;
® mpeaIarath albTEPHATHBHOE PEIICHUE B KOH(PIIMKTHOW CUTYalUH;
®  BBLICISITH OOIIYIO TOUYKY 3PCHUS B TUCKYCCHH;
e JIOTOBAapHWBATHCS O MpPaBWIAX M BOMpPOCax IUIsi OOCYKICHUS B COOTBETCTBHH C IOCTABICHHON



nepes TpyImoH 3aiauei;
Buinyckuux nonyuum 603mMoiCHOCIb HAYYUMBCL:
®  OpeaHU308blI8aMb YuebHOe 83auMolelicmaue 8 epynne (onpedenams odbuue yeau, — pacnpeoeisims
PO, 00208apueamspcs Opye ¢ 0py2om u m. 0.);
® ycmpausmb 8  pamMKax — ouaioed  paspeiébl 8  KOMMYHUKAYUY,  00YCIOGNEeHHble
HENOHUMAaHUeM/HenpusmuemM coO CMOPOHbL COOeCeOHUKA 3a0aqi, QOpmbl UIU COOEPHCAHUA
ouanoaa.
10. YmMeHue OCO3HAaHHO UCIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3ajayeit
KOMMYHUKAITUU JIJI1 BBIPOKECHUSI CBOUX YYBCTB, MBICJIICH M TOTPEOHOCTEH; IJIAaHUPOBAHHS U
pEeryisiuu CBOEU ACATENBHOCTH; BIAJCHUE YCTHOW M IIMCBMEHHOW pPEYbl0, MOHOJOTMYECKOH
KOHTEKCTHOM peUblo.
BhINyCKHUK HAydHTCS:
e  ONpeiesATh 33/1a9y KOMMYHUKAIIMH U B COOTBETCTBHH C HEll OTOMpATh peUueBbie CPEICTBA;
e OTOMpATh W UCIOJIL30BATh PEUEBBIC CPEJCTBA B MPOIECCe KOMMYHHKAIIMU C JAPYTHUMHU JHOJABMHU
(mmanor B mape, B MaJIOi rpymie u T. 1.);
® TMPEICTAaBISATh B YCTHOH WM THCbMEHHOH ¢Qopme pa3BepHYTHIH TIJIaH COOCTBEHHOH
JEeSITeIbHOCTH; COONII0JaTh HOPMBI MYOJUYHOW pedd, periiaMeHT B MOHOJOIe M AMCKYCCHUHU B
COOTBETCTBUM C KOMMYHUKATHUBHON 3a/1auei;
®  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYXJICHHE) U 3allpalluBaTh MHCHUE MapTHEpPa B paMKax
JIanora;
® MPUHUMATH PEUICHUE B X0/ JUAIOra U COTJIACOBBIBATH €T0 C COOECETHUKOM;
® CO34aBaTh NHCHBMEHHBIC «KJIHMIIMPOBAHHBIC» W OPHUTHHAIBHBIE TEKCTHI C HCIIOJIb30BAHUEM
HEOOXOUMBIX PEYeBbIX CPEJICTB;
®  HCIOJB30BaTh BepOalibHBIE CPECTBA (CPEACTBA JOTMYECKOM CBSI3U) TSI BBIIECICHUST CMBICTOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;
Boinycknux nonyuum 603mMOoNCHOCHb HAYYUMbCSL:
®  UCNOTB308AMD HesepOanvible cpedcmea unu Ha2as0Hble Mamepuanvl,
Nn0020MOBIeHHbLE/OMOOPAHHbLE NOO PYKOBOOCNEOM VHUMEIISL,
®  Jenamb OYEHOUHbLL 6bI600 O OOCHMUICEHUU UYeau KOMMYHUKAYUU HenoCpeOCmEeHHO NOCie
3a6eputeHUsi KOMMYHUKAMUBHO20 KOHMAKMA U 000CHOBbIBAMb €20
11. Pa3BuTtMe  KOMIETEHTHOCTH B  OOJAacCTH  WCIOJBb30BaHUA  WH(OPMAIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTHH; Pa3BUTHE MOTHBALMM K OBJAIAEHUIO KYJIbTYPOW AKTUBHOIO
WCIIOJIb30BaHMS CIOBAapeN M APYrMX MOMCKOBBIX CHCTEM.
BbInyCKHUK Hay4dUTCS:
e  OnpeessATh HEOOXOMMBbIC KITFOUEBbIE MOMCKOBBIC CJIOBA M 3aITPOCHI;
®  OCYIIECTBIIATH B3aMMOJICHCTBHUE C DIICKTPOHHBIMU TTOUCKOBBIMU CHCTEMAaMHU, CIIOBAPSIMU;
e (QopMHUPOBATh MHOXXECTBEHHYIO BBIOOPKY W3 TOWUCKOBBIX HMCTOYHHKOB JUI OOBEKTHBH3AIUU
PE3yIbTAaTOB TIOMCKA;
e [IEJICHANPABIECHHO HMCKAaTh M HCIIOJIB30BaTh MH(OPMAIMOHHBIE PECYpChl, HEOOXOOUMBIEC ISt
pereHns y4eOHBIX U IPaKTUYECKUX 3a1a4 ¢ momouisio cpencts UKT;
®  HCIOJB30BaTh HHPOPMAIIUIO C YUETOM dTHUECKHUX W MPABOBBIX HOPM;
Buinycxuux nomyuum 603mMoiCHOCb HAYUUMBCL:
®  COOMHOCUMb NOLYYEHHbLE PE3VAbMAMbl HOUCKA CO C80ell OesIMeNbHOCIbIO.
®  UCNONB308AMb  KOMNBLIOMEPHbIE — MEXHOAO2UU  (8KIIOHAst — 6blO0p  AdeKeamuvlx  3a0aue
UHCMPYMEHMANLHBIX — NPOSPAMMHO-ANNAPAMHBIX ~ CPEOCME U CePeUCO8) Ol peulenus
UHGOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX YUEOHBIX 3a0al, 8 MOM YUC/e: 8blUUCIeHIe, HANUCAHUe
nucem, couuHenul, 00K1a008, peghepamos, co30anue npeseHmayuil u op.;

ITo3znaBartenbHbIE YY [
12. ®opmMupoBaHME M Pa3BUTHUE HKOJOTMYECKOrO MBIIUICHHUS, YMEHUE MPUMEHATh €ro B
MIO3HABATEIIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOW MpakTHKE U  HpodecCHOHATbHOM
OpUEHTALINH.
BrinmyckHuK Haydures:

®  OIpenAessaTh CBOE OTHOUIEHHUE K TPUPOTHON CPEIE;



®  AHANM3WPOBATH BIMSHUE DKOJIOTHUECKUX (aKTOPOB Ha cpelly OOUTAaHUS KUBBIX OPraHU3MOB;

® [POBOJUTH MPUIHHHBINA M BEPOSITHOCTHBIN aHAIN3 YKOJIOTUICCKUAX CUTYAIINN;

® MPOTHO3UPOBATHh WU3MECHEHHS CUTYaIlMd NpPU CMEHE JCWCTBHS OIHOrO (hakTopa Ha JeHCTBHE
Ipyroro ¢akropa;

Buinyckuux nonyuum 603mMoiCHOCIb HAYUUMBCSL:

®  pPAcCNMpoCMpaHamb IKOIO2UHECKUe 3HAHUS U YHACME08AMb 8 NPAKMUYECKUXx Oenax no 3auwume
OKpyicarowelt cpedvl;

®  guIpadcams C80e OMHOUICHUE K HPUpOOe Yepe3 PUCYHKU, COYUHEHUs, MOOenu, NPOeKmHbvle
pabomwl

IIpenmeTHble pe3yIbTaThI

[IpeameTHbIE pe3ynbTaThl 10 MaTEMATUKE HAPABIICHBI Ha!

1. ®opMupoBaHue MPEeACTABICHUI O MaTEMaTUKE KaK O METO/I€ MO3HAHUS ACHCTBUTEILHOCTH,
MO3BOJISIIOILIEM OMUCHIBATh U U3Y4aTh PEaJIbHbIE IIPOLECCHI U SIBJICHUS:

OCO3HAHUE POJIU MaTEMaTUKH B pa3BuTuu Poccuun u mupa;

BO3MOKHOCTb MPUBECTH ITPUMEPHI U3 OTEUECTBEHHOW U BCEMUPHOW UCTOPUU MaTEMATUUECKUX
OTKPBITHH U UX aBTOPOB.

2. PasButue ymeHuii paboTarh C y4eOHBIM MATEMAaTHYECKUM TEKCTOM (aHAIU3HPOBATH,
U3BJICKAaTh HEOOXOAUMYI0 HMH(OpPMAIIMIO), TOYHO M TPAaMOTHO BBIPAKAaTh CBOM MBICIU C
MPUMEHEHUEM MaTEMaTUYeCKOW TEPMHUHOJOTMH W CHUMBOJIMKH, MPOBOJUTH KIacCHU(DUKAINU,
JIOTHYECKHe 000CHOBAHMSI, JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPIKICHUN:

OTIEPUPOBAHUE TTOHSTHSIMH: MHOKECTBO, AJIEMEHT MHOKECTBa, MTOJIMHOYKECTBO,
MPUHAJJIKHOCTh, HAXOXJIEHHUE TepecedyeHus, OOBeAMHEHUS MOJMHOXKECTBA B MPOCTEHIINX
CUTYaIUsX;

pelleHne CIOKETHBIX 3a/1a4 pPa3HbIX TUIIOB HA Bce apu(MeTnyeckue 1ericTBUS,

MpUMEHEHHEe croco0a MoucKa perieHus 3a1a4un, B KOTOPOM PacCykKJACHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WIIH OT TPeOOBAHUS K YCIOBHIO;

COCTaBJICHHE IIJJaHA PEIIEHUs 3aJlayd, BBIJCICHUE OTAllOB €€ pEIICHUs, HHTEpIpeTaIus
BBIYHMCIIUTENBHBIX PE3YIbTAaTOB B 33J1a4e, UCCIEOBAHUE MTOTYYEHHOTO PEIICHUS 3aa4uH;
HaxXOJXKJIEHWE TPOIICHTa OT YHCJIa, YUCJA IO MPOILEHTY OT HEro, HaXOXJACHHUS IMPOLEHTHOTO
OTHOILIEHHUS JIBYX YHCEJ, HAXOXJICHHUS MPOLEHTHOIO CHU)KEHMSI WM MPOLEHTHOIO MOBBIIIECHUS
BEJIMYHHBI,

pelIeHEe JIOTHYECKUX 3aau.

3.PazBuTHEe TIpencTaBICHW O YHCIE W YHCIOBBIX CHCTEMaxX OT HATYPalIbHBIX JO
JEMCTBUTENbHBIX YMCEJ; OBJAJCHUE HABBIKAMHM YCTHBIX, MUCBMEHHBIX, MHCTPYMEHTAIbHBIX
BBIUMCIICHHIA:

OTIEpUPOBAHUE TIOHATUSAMHU: HATypallbHOE YHUCIO, IEJ0e YHCIO, OOBIKHOBEHHas JpoOb,
JecATUYHAs JpOo0b, CMENIAHHOE YUCIIO0, PAIMOHAIEHOE YUCIIO, HPPAIMOHATHHOE YUCIIO;
WCIIONIb30BaHNE CBOMCTBA 4YHCEN M 3aKOHOB apU(PMETHUECKUX OIlepanuii ¢ YucliaMu MpU
BBITIOJTHCHHUH BBIYMCIICHUI;

WCIIOJIb30BaHUE TMPU3HAKOB JAenuMocTd Ha 2, 5,3,9,10 mpu BBINOTHEHUM BBIYUCICHUW U
pEIICHUH 3a/1a4;

BBITIOJIHEHHE OKPYTJIEHUS YUCEN B COOTBETCTBUH C MPABUIIAMU;

CpaBHEHHUE YHCEIT,

OIICHUBAHME 3HAYCHUS KBAJIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO 1IEJIOr0 YUCIa.

4.0BnasicHHEe CHUMBOJIBHBIM SI3BIKOM  aireOphl, MPUEMaMH BBIMOJHEHUS TOXICCTBEHHBIX
npeoOpa3oBaHuil BBIpAKEHUH, pEIIeHUs] YpaBHEHHM, CUCTEM YpaBHEHUI, HEPAaBEHCTB M CHUCTEM
HEPaBEHCTB, YMEHHUs MOJEIUPOBATh peajbHbIC CUTyaIlMd Ha S3bIKE alreOpbl, HUCCIEI0BaTh
MOCTPOCHHBIE MOJIENIA C UCIOJIB30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOTYYCHHBIN
pe3yJbTar:

BBITIOJTHEHNE HECJIOKHBIX MPeoOpa3oBaHUM /sl BEIYUCIICHUS 3HAUEHUN YHCIIOBBIX BBIPAKCHHUM,



COJIepKallluX CTENEHM C HaTypalbHbIM II0Ka3aTelleM, CTENEHH C ILEJbIM OTPULIATEIbHBIM
HoKa3aTesieM; UCI0Ib30BaTh (POPMYIIbI COKPALIEHHOIO YMHOXEHHUS;

pelIeHre JIMHEHHBIX M KBaJpaTHBIX YyPaBHEHWH M HEPABEHCTB, H300paKEHUE pPELICHUN
HEPABEHCTB U UX CUCTEM HA YMCIIOBOU MPSMOM.

5.0Bnanenne cucreMoil (YHKIMOHAJIBHBIX TIOHSTUN, pa3BUTHE YMEHHUS HCIOJIb30BaTh
(YHKLIMOHAIBHO- TrpaduyecKue MPEeACTaBICHUS Ul PELIEHHUs Pa3JIMYHBIX MaTEeMAaTHYECKHUX
3a/1a4, U1 ONIMCAaHUs U aHAJIU3a PeaJIbHbIX 3aBUCUMOCTEM:

OIpeICIICHUE MOJIOKEHHS TOUYKHU I10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH 110 €€ IOJI0KEHHUIO Ha
IIJIOCKOCTH;

HaXOXXJEHHUE N0 rpapuKy 3HA4eHUH (YHKLUUH, 00JacTH ONpeNeNeHusl, MHOXKECTBA 3HAYCHMH,
HyJel (QYHKIUHU, TPOMEKYTKOB 3HAKOIIOCTOOSIHCTBA, MPOMEKYTKOB BO3pAaCTaHUs U YObIBaHHUA,
HauOOJIBIIEr0 ¥ HAMMEHbIIEro 3HaYeHUs QYHKINU;

NOCTpOCHHE TpaduKa TUHEHHOW U KBaAPATHUYHON (PYHKIIUH;

ornepupoBaHue Ha 0a30BOM YpOBHE MOHATHUAMHU: IOCJIEIOBATENBHOCTb, apudMeTHUecKas
IIPOrPECCHS, TEOMETPUUECKAs IPOTPECCUS;

UCIIOJIb30BaHUE CBOMCTB JIMHEMHOM M KBajpaTW4YHON (PYHKIMH M UX Ipa@MKOB IpPU pELICHUU
3a/1a4 U3 IPYruX IpeIMETOB.

6.0BnaieHne reOMeTPUYECKUM SI3bIKOM; Pa3BUTHE YMEHMs HCIIOJIb30BaTh €ro Ui ONMCAHUS
IIPEAMETOB  OKPY)KAIOLIEr0  MHpa;  Pa3sBUTHE  IPOCTPAHCTBEHHBIX  IIPEICTABIICHUU,
n300pa3UTeIbHBIX YMEHUH, HABBIKOB T€OMETPHUUECKUX OCTPOCHUH:

ONEPHPOBAHUE TOHATHUAMHU: (QUTypa, TOYKA, OTPE3OK, MpsMas, Jyd, JIOMaHas, Yroi,
MHOT'OYTI'OJIbHUK, TPEYTOJbHUK U YETBIPEXYTOJBbHUK, IPSIMOYTOJbHUK U KBaJpaT, OKPYKHOCTb U
KPYT, IIPSIMOYTOJIbHBIN Mapajuieenunes, Kyo, map; n300pakeHne n3ydaeMbIx GUryp OT pyKd u
C TIOMOILBIO JIMHENKU U LIUPKYJIS;

BBIIIOJIHEHUE U3MEPEHUs JUIMH, PACCTOSHHM, BEJIMYMH YIJIOB C ITOMOINBK) MHCTPYMEHTOB IS
W3MEPEHUH JUIMH U YTJIOB.

7. @opMupoBaHHE CHCTEMAaTHYECKHMX 3HAHMM O TIUIOCKUX (QUrypax M HX CBOWCTBAX,
IIPEJCTaBICHUA O MPOCTEHIINX NMPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHHH MOJEIMPOBAHUS
pealbHBIX CHUTyallMd Ha SA3BIKE T'€OMETPHM, MWCCIECIOBAaHUA IIOCTPOCHHOM MOJAEIN C
UCMOJIb30BAaHUEM TE€OMETPHUECKUX TIOHATHM U TeopeM, ammapara aiareOpbl, perieHus
F€OMETPUUYECKHUX U MTPAKTHUUECKUX 3a/1a4u:

ornepupoBaHue Ha 0a30BOM YpOBHE MOHATUSAMHU: PABEHCTBO (UIryp, MNapauieNbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSIMBIX, YTJIbl MEXAY NPSIMBIMH, IEPIEHAUKYIISP, HAKJIOHHAS, IPOSKLIUS;
IIPOBEICHUE 10KA3aTENbCTB B TEOMETPUU;

ornepupoBaHrue ra 0a30BOM YPOBHE IOHSATUSMHU: BEKTOpP, CyMMa BEKTOpPOB, IPOU3BEJIECHUE
BEKTOPA Ha YHUCJI0, KOOPAMHATHI HA MJIOCKOCTH;

pellieHre 3a/ad Ha HaXO0XJIEHHWE INeOMETPUYECKMX BEJIUYMH ([UIMHA U pPAcCTOSHUE, BEIUYHMHA
yIJ1a, TIOIIA/1b) 10 00pasliaM WU aJrOpUTMaM.

8.0BnajiecHWe TPOCTEHIIMMH CIIOCOOAMH TPEJICTABICHHS M aHaIW3a CTATUCTUYCCKUX JTAHHBIX;
(dopMHpOBaHUE MPEICTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUpPE U O
Pa3IMYHBIX CIIOCO0axX UX U3y4eHUs, O MPOCTEUIINX BEPOSITHOCTHBIX MOJIEINSAX; Pa3BUTHE YMEHUN
U3BJIeKaTh MH(OpPMAIIHIO, IPEICTaBICHHYIO B Ta0IMIAX, HA AMarpaMMax, rpadukax, ornuchiBaTh
U aHAIM3MPOBATh MACCUBBI YHCIOBBIX JaHHBIX C MOMOLIBIO MOAXOJANIMX CTATHCTUYECKHUX
XapaKTEpUCTHK, HCIOJIb30BaTh NOHMMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOLIUX SIBICHUN
IIPU IPUHATUY PELICHU:

(dbopMHpOBaHUE MPEJCTABICHUS O CTATUCTUYECKUX XaPaKTEPUCTUKAX, BEPOSITHOCTH CIYy4aiiHOTO
COOBITHS;

pelIeHre TPOCTEHIINX KOMOMHATOPHBIX 3a]1a4;

OIpeIeIEHNEe OCHOBHBIX CTATUCTUYECKUX XapAKTEPUCTUK, BEPOSITHOCTU CIIy4alHOTO COOBITHS;
OLICHUBAHHE U BBIYHCIICHUE BEPOSITHOCTU COOBITHS B IPOCTEHUIINX CITyYasiX;

HaJIM4YME TPEJCTABICHHUSI O POJIM MPAKTUYECKU JOCTOBEPHBIX M MAaJIOBEPOSATHBIX COOBITHH, O
pOJIM 3aKOHA OOJBIIMX YHCET B MACCOBBIX SIBICHUSX;



YMEHHME CpaBHMBAThb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHKH, IOJYyYEHHBIE B IIpOLECCE
peLIeHUs IPUKIaJHON 3a1a4M, U3YYCHHs] PEAIBHOTO SIBJICHHUS.
9.Pa3zBuTHEe yMEHUI NPUMEHSATh U3yYCHHBIEC TIOHATHS, PE3yJIbTAaThl, METObI JJISl PELICHHS 33124
IIPAKTUYECKOr0 XapakTepa M 3aJad M3 CMEXHBIX JUCLMIUIMH C MCIOJIb30BAaHUEM IIpU
HEO0OXOUMOCTH CIPABOYHBIX MATEPHAIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLEHKON M MPUKUIKON
IIPY NIPAKTUYECKUX pacueTax:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BbICKA3bIBaHMUIA;
OLICHMBAHME PE3YJIbTATOB BBIYMCICHUH IIPU PEIICHUH NIPAKTUYECKUX 33/1a4;
BBITNIOJIHEHUE CPABHEHMSI YUCEIl B PEAJIbHBIX CUTYaLUsX;
VCII0JIb30BaHUE YHCIIOBBIX BBIPAKCHUN IIPYU PEIICHUH NMPAKTUYECKUX 3aa4 U 3a1ad U3 APYTUX
y4€OHBIX IIPEIMETOB;
peleHre IPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM NTPOCTEHIINX CBOUCTB GUTYp;
BBINOJIHEHHE TPOCTEHINX MTOCTPOCHUH U M3MEPEHUN HAa MECTHOCTH, HEOOXOAUMBIX B peallbHOU
JKU3HU.
10.®opmupoBanne HMHOOPMAIIMOHHOW ¥  aITOPUTMHUYECKOH KYJIBTYphI, (opMupoBaHue
IpPECTaBICHNUs O KOMIbIOTEpE KaK YHHBEpPCAJbHOM YCTpoiicTBe 00pabOTKM HH(pOpMaLuy;
pa3BUTHE OCHOBHBIX HABBIKOB U YMEHHM UCII0JIb30BAHUS KOMITBIOTEPHBIX YCTPONCTB.
11. dopmupoBaHue mnpeacTaBiIeHUl 00 OCHOBHBIX H3Yy4aeMbIX MOHATUAX: HH(OpMarus,
AJITOPUTM, MOJIEJIb- U UX CBOMCTBAX.
12. Pa3BuTHE aNrOpUTMHUYECKOTO MBIIUICHHUS, HEOOXOIUMOro Uil HpodecCHOHATbHON
JESITEIBHOCTH B COBPEMEHHOM OOIIECTBE; pPa3BUTHE YMEHUHM COCTABUTh M 3aMUCATh AJITOPUTM
JUI KOHKPETHOTO HCIIOJIHUTENS; (POPMUPOBAHHUE 3HAHUN 00 aJIrOPUTMUYECKUX KOHCTPYKLUSX,
JIOTUYECKUX 3HAUYEHHUAX U ONEpPaLUAX; 3HAKOMCTBO C OJHUM M3 SI3bIKOB IPOrPAMMUPOBAHMS U
OCHOBHBIMM aJITOPUTMUUYECKUMU CTPYKTypaMu- IMHENHON, YCIOBHON U LIMKJIMYECKOM.
13. ®opmupoBanue yMmeHWH (QopManM3anmMd W CTPYKTYpPUPOBaHUS HHGOPMAIHH, YMEHHS
BBIOMPATh CIIOCO0 MPEACTABICHUS TaHHBIX B COOTBETCTBHHM C IIOCTABJICHHOH 3aaueii- TaOIuIbl,
CXeMbl, TpaQUKH, AUArpaMMbl, C HUCIIOJIb30BAHUEM COOTBETCTBYIOIIMX HPOrPaMMHBIX CPEICTB
00paboTKH JaHHBIX.
14. ®opmupoBaHuEe HABHIKOB W YMEHHUI 0€30MacHOrO U Ie1eCO00pa3HOro IMOBEACHUS IpH
paboTe ¢ KOMIBIOTEPHBIMM IporpamMmamu U B MHTepHeTe, yMeHHs COOIIOAATh HOPMBI
MH(OPMAaLIMOHHON ATUKH U ITpaBa.

Harypaabnsblie unciaa. JIpodu. PannonanbHbie ynciaa
BolnyckHUK HAayuuTCS:
MOHUMAaTh OCOOEHHOCTH JIECITUYHON CHCTEMBI CUMCIICHUS;
BBITMIOJHATh HECJIOXHBIE NpeoOpa3oBaHUIl LEJbIX, APOOHO paIMOHAIbHBIX BBIPAXKEHUN U
BBIPKEHUI ¢ KBaJpaTHBIMU KOPHSIMHU; PACKPBIBATh CKOOKH, IPUBOAUTH MOJOOHBIE caraemble,
HHBIMHU C IETUMOCTBIO HaTypaIbHbBIX YUCEIT;

. BbIp@XaTh 4YHCIa B OKBHUBAJICHTHBIX (opmax, BbIOMpas Haumbosee
MOJIXOJISIIYIO B 3aBUCHUMOCTH OT KOHKPETHOMN CUTYalluH;

CpPaBHMBATh U YNOPSIA0YMBATh PALlMOHAJIBLHBIE YUCIIA;

. BBITNOJIHATH BBIYUCIICHUS C pAallMOHAIbHBIMU YUCJIaMU, COYeTast YCTHhIE U
MUCbMEHHBIE TPUEMBI BBIYMCIICHUN, IPUMEHEHUE KAJIBKYJISATOPA;

. HCIIOJIb30BaTh TMOHATUS M YMEHHUs], CBSA3aHHBIE C MPOMOPLHUOHAIBHOCTHIO BEJIMYHH,
IIPOLIEHTaMHM, B XOJE PELIEHUS MAaTeMaTHYEeCKUX 3aJad M 3aJad U3 CMEXHBIX IPEAMETOB,
BBITNOJHATH HECTIOKHBIE TPAKTUUYECKHE PACUETHI.

BbInyCKHUK NOJTy4UT BO3MOKHOCTD:

MO3HAKOMUTHCSI C TO3UIIMOHHBIMH CHCTEMaMHU CUYHMCIIEHUS C OCHOBaHMUSMHM, OTIMYHBIMU OT 10;

yIIIyOUTh M pa3BUTh MPEICTABICHHS O HATYpPAJIbHBIX YUCIIAX U CBOMCTBAX JIEITUMOCTH;

HAY4YHUThCS UCIOJIB30BATh MPUEMBI, PALIMOHAIN3UPYIOLINE BBIYUCIEHUS, IPUOOpECTH

IPUBBIUKY KOHTPOJIMPOBATH BHIYHUCIICHUS, BBIOMPAs MOAXOIAIINN TSI CUTYAIH CIIoco0.
JlelicTBUTEILHBIE UM CJIA

BrinmyckHuK Haydures:



. HCIOJIb30BaTh HA4YaJbHBIC TIPECTABICHUS O MHOKECTBE JEHCTBUTEILHBIX YHCET;

. OIIEPUPOBATH TIOHATHEM KBaJPATHOTO KOPHS, IPUMEHSTH €r0 B BHIYUCIICHUSX.
BoinyckHux noayuum 603mMOoNCHOCMb.

. pazeums npeoCcmagieHue O Uucie U HUCIO0BbIX  CUCIEeMAX Om

HAmMypaibHblxX 00 OelicmBUMENbHBIX YUcesl, 0 POaU GbIYUCTEHUN 8
npakmuxe,

. Pazeumn u yenyoums 3HaHusi 0 0eCAMUYHOU 3anucy 0etucmeumenbHblX Yuces
(nepuoduueckue u Henepuooudeckue opoou,).

N3mepeHus, npudInKeHNns, OLEHKH
BbImycKkHUK Hay4uTCS:

. HCIIOJIb30BaTh B XOJI€ PEIICHUS 3a/1a4 dJICMEHTAPHBIC TIPEICTABICHUS, CBSI3aHHBIE C
npUOJIMKEHHBIMUA 3HAYCHUSIMH BEITUYWH.
BuinyckHux noayuum 603mMONCHOCMb.

. NOHAMb, YMO HUCLO8ble OAHHblE, KOMOpble UCNOIb3VIOMCS Ol XAPAKMepUucmuKu
00bEKMO8 OKPYHCAOWe20 Mupd, AGIAIOMCA NPEUMYUECMBEHHO NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOTUICEHHBIX 3HAUEHUU, COOEPIUCAUUXC 6 UHPOPMAYUOHHBIX UCHOYHUKAX, MOICHO
Cyoums 0 NOSPeUHOCMU NPUOTUNHCEHUSL,

. NOHAMb, YMO NOZPEUWHOCTb Pe3VIbMama 6blMUCLEHUT OONINCHA DbIMb COUBMEPUMA C
NO2PEUHOCBIO UCXOOHBIX OAHHBIX.
Anredpanyeckne BbIPaKeHUS
BBITyCKHUK HAYIHUTCS:

. OTICPUPOBATH MOHATUSAMHU «TOXKIECTBO», KTOKIECTBEHHOE ITpeoOpa30BaHUEy, PelIaTh
3a/1a4u, cojeprkaiue OyKBeHHBIE TaHHBIE, pab0TaTh ¢ OpMyIIaMu;

. BBITIOJIHATH TIPE0OPa30BaHUs BBIPAKCHHUH, COEPIKAIINX CTEIICHH C IICIBIMU
MOKa3aTeJISIMU U KBaJIpaTHbIE KOPHU;

. BBITIONHSATH TOXKIECTBEHHBIE TPE0OPa30BaHUS PAIlOHATBHBIX BHIPAKEHUN HA OCHOBE
MpaBWJI ICUCTBUHN HAJ MHOTOUYJIEHAMH U alreOpanvdecKuMu Ipo0sMu;

. BBIMIOJIHATH PA3JI0KEHNE MHOTOWICHOB Ha MHOXKHUTEIH.
Buinycknuxk nonyuum 603modxcHOCMb HAYYUMbBCL!

. BbLINOIHAMb MHO20ULA208ble NPe0OPA308AHUS PAYUOHANLHBIX 8bIPANCEHUL, NPUMEHSLSL

WUPOKULlL. HAbop cnocobo8 U NpuUémos, NPUMEHAMb MOHNCOECHBEHHble NpPeodpPaA308anus Ous
peuleHus  3a0ay U3  PA3IUYHLIX  pazdelos  Kypca — (Hanpumep, Ol HAXOMHCOeHUs
Haubo1bUe20/HaUMeHbULe20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHus
BrImycKkHUK HayquTCS:

. pelaTh OCHOBHBIE BH/IbI pallMOHAJIBHBIX YPABHEHUI C OHOM epeMeHHON, CUCTEMBbI
NIBYX YpaBHEHUI ¢ ABYMS TIEPEMEHHBIMU;

. MIOHMMAaTh YPaBHEHHE KaK BOKHEHUIITYI0 MAaTEMaTHYECKYIO MOJIEINb JJIsl ONTMCAHUS U
U3yUYEeHHs pa3HOOOPa3HBIX PeabHBIX CUTYAIIHA, pelIaTh TEKCTOBBIC 3a7auH alTreOpanvyecKuM
METO/IOM;

. MPUMEHSTH rpaduIecKre TMpeACTaBICHUS JIJIsl HCCIIEIOBaHUS YpaBHEHUH,
UCCIIEIOBAaHMS U PEIICHUS! CUCTEM YPaBHEHHH ¢ IByMs IEpPEeMEHHBIMHU.

Boinycknux noayuum 603mMoNCHOCMb.

. 061a0emb CHeYUuanbHbIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCmeM YPAGHEHUU,
VBEPEHHO NPUMEHAMb annapam YpaeHeHull OJs peuleHusi PAa3HOOOPA3HBIX 3a0ay U3
MamemMamuKu, CMe*CHbIX NPeOMemos, NPAKMUKU,

. nPUMEHsMb 2paghuueckue npedCmasienus Oisi UCCIe008AHUSL YPAGHEHUL, CUCTEM
VpasHenutl, cooepicaujux OyKeeHHvle Kodghuyuenmoi.
HepaBencrBa

BrinyckHuK Haydures:
. IIOHMMATh U IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOLICHUEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;



. peliaTh JIMHEWHbIE HEPAaBEHCTBA C OAHOU IIEPEMEHHOM U UX CUCTEMBI; PEIIATh
KBaJpaTHbIE HEPABEHCTBA C ONOPOM Ha rpaduuecKue MpeICTaBICHuUs;

. MIPUMEHSATD aIMapaT HEPABEHCTB ISl PELICHUS 3a/1a4 U3 Pa3IMYHBIX Pa3/IesioB Kypca.
Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:
. PA3HOOOPA3HBIM NPUEMAM O0O0KA3AMENbCMBA HEPABEHCMS, VE8EPEHHO NPUMEHSMb

annapam Hepagencme OJisl peuleHus pazHOoOOpPA3HBIX MAMeMamuyecKux 3a0aid u 3a0ay u3
CMENCHBIX NPeoMemos, NPAKMUKU,
. npumeHams epagpuueckue NpeoCmasienus O  UCCIe008aHUsl  HEePABEHCMS,
cucmem HepageHCcms, cooepircauux OyKeenHvle Kodphuyuenmul.
OcHoBHbIE MOHATHS. YK c/I0BbIE PYHKIIMA
BrinmyckHuK Haydures:

. NOHMMATh U HCHOJb30BaTh (PYHKIMOHANbHBIE TMOHSATUS M A3BIK (TEPMHUHBI,
CUMBOJIMYECKUE 0003HAUCHUS);

. CTpPOUTh TpaQuKu dDIEMEHTApHBIX (QYHKIMI; HCCIeI0BaTh CBOWCTBA YHCIOBBIX
(GyHKIMI Ha OCHOBE U3YYEHHUS MTOBEACHUS UX TPaPUKOB;

. MOHUMATh (YHKIMIO KaK BaXXHEHIIYI0 MaTeMaTHYeCKYI0 MOJENb JJs OMUCAHUS
IPOIIECCOB U SBIICHUN OKPYKAIOIIEr0 MUPA, MPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK JJISI OIIHCAHUS
U UCCIIEZIOBAHUS 3aBUCUMOCTEN MKy (PU3MUYECKUMH BETUYUHAMHU.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

. NPOBOOUMb UCCIEO08AHUSL, CEA3AHHbIE C U3YYEHUEM CBOUCME (DYHKYUL, 8 MOM Hucie
C UCNONBL30BAHUEM KOMNbIOMEPA; HA OCHOBe 2PAUKO8 U3VUEHHbIX (YHKyuti cmpoums 6o/ee
CII0JHCHBLE 2paPUKU (KYCOUHO-3a0aHHble, C «BLIKOJIOMBIMUY MOUKAMU U M. N.);

. UCNONL306aMb QYHKYUOHAIbHbIE NPeOCMABIeHUs U CEOUCMEa PYHKYULL OJisl peuleHUs
Mamemamuyeckux 3a0ay U3z paziuiHblx pazoenos Kypca.

YucioBble noOCI€10BATEILHOCTH
BBINyCKHUK HAY4YHUTCS:

° IIOHUMATh U HUCIIOJIB30BAThH S3BIK HOCJ'IGI[OBaTeJ'ILHOCTefI (TepMI/IHBI, CUMBOJIMYECKUEC
0003HaYeHHUS);
. OPUMEHSTh (OpPMYJbl, CBSI3aHHbIE C apUPMETUYECKON U TreoMeTpHuYecKoi

nporpeccueii, u anmnapar, copMUPOBaHHBIN MPU U3YUCHUU JPYTHX PA3JIeNIOB Kypca, K PEIICHUI0
3aJa4, B TOM YHCJIE ¢ KOHTEKCTOM U3 PeaabHOMN JKU3HH.
Boinycknux noayuum 603mModCHOCMb HAYHUMbCL:

. pewams KOMOUHUPOBAHHbIE 3A0aYU C NPUMEHEHUEM (QOPMYL N-20 YleHd U CYMMbl
NepeviX N YJNeHO8 APUPMEMUUEeCcKOU U 2eOMempUuieckoll npocpeccui, NPUMeHsiss npu 3Mmom
annapam ypasHeHull U HepaseHCma,

. NOHUMAMb  ApUBMEmMU4ecKyro U 2eoMempuieckKylo npozpecculo Kaxk @yHKyuu
HamMypaibHo20 apeyMeHma, CesA3bl8amb apUuphMemuieckyro npoepeccuio ¢ JUHEUHbIM POCMOM,
2eoMempuieckyo — ¢ IKCNOHEHYUANbHBIM POCTOM.

OnncaresibHAasi CTATUCTHKA

BhINyCKHUK HayudyuTCsS HCIIOJIB30BaTh MPOCTEHININE CIOCOOBI MPEICTABICHHUS W aHaIKM3a
CTaTUCTHYECKUX JTaHHBIX.

BoinyckHux nonyuum 03MOMCHOCHb Npuobpecmu NepeoHauAIbHbIl ONbIM OP2AHU3AYUU
cOOpa OaHHLIX NpU NPOBEOeHUU ONPOCad ODWECMBEHHO20 MHEHUS, OCYWEeCMEIsamb UX aHAIU3,
npeocmasisims pe3yibmamsl ONpoca 8 guoe madauysvl, OUASPAMMbI.

CayuaiiHble cOObITHSI U BEPOSITHOCTh

BBINYCKHUK HAay4UTCsl HAXOAWTh OTHOCHTEIBHYIO YacTOTY M BEPOSITHOCTH CIIy4ailHOTO
COOBITHS.

BoinyckHux — nomyyum — 803MONCHOCMb NPUOOpecmuU  Onblm  NPOBEOEHUs.  CYUAUHBIX
IKCHEPUMEHMO8, 8 MOM YUCTE C NOMOWbIO KOMNbIOMEPHO20 MOOETUPOSAHUs, UHIMEPNPpemayuu
Ux pe3yibmamoa.

KomOunaTopuka



BrIyCKHUK Hay4duTCsl periath KOMOWHATOPHBIC 33a7a4id Ha HAXOXKJEHHE Yhcia OOBEKTOB
WM KOMOUHAIHIH.
BoinyckHux noayuum 603MONCHOCMb HAYYUMbCA HEKOMOPbIM CHEeYUATbHbIM NPUEMAM
peuieHust KOMOUHAMOPHBIX 3a0a.
Harasignasi reomeTpust
BhImycKkHUK Hay4nTCS:

. pacro3HaBaTh Ha YepTekKax, PUCYHKAX, MOJICISIX U B OKPYXKAIOLIEM MUPE IJIOCKUE
HPOCTPAHCTBEHHBIC TEOMETPHUYECKUE (DUTYPBL;

. pacrmo3HaBaTh Pa3BEPTKH Ky0a, MPSIMOYTOJBHOTO IapajulelenuIiesia, MpaBHIbHON
HUPAMUIB, UJIHHAPA U KOHYCa;

. CTPOUTH PAa3BEPTKU KyOa U MPSIMOYTOJILHOTO MapajlieeIUIIe/Ia;

. ONPENeNISTh [0 JTMHEHHBIM pa3mMepaM pa3BEPTKU HUTYpPHI IMHEHHBIE pa3Mepbl caMoi
¢burypsl, 1 Ha000poOT;

. BBIYUCIISITH 00BEM MPSIMOYTOJIBHOTO MapalLIe/IeUIIe a.
BulnyckHuk nomyuum 603mMOoMCHOCHYb .

® HAy4umysCs 6blHUCIANb 00bémbl npocmpaHCmeEeHHblX ceoMemMpUUeCcKux ¢l/l2yp,

COCMABNIEHHBIX U3 NPAMOY2O0NbHBIX NAPANLEIENUNeo0s;
* yenyoums u pazeums npeocmagienus 0 NPOCMPAHCMBEHHbIX 2e0Mempudeckux uzypax,

. HAYYUumscsi RPUMEHAMb NOHAMUe pa3eeEpmKU 05 8bINOIHEHUSA NPAKMUYECKUX
pacyémos.

I'eomeTpuueckue purypsi
BbInyCcKHHUK HAy4YHUTCSA:

. MI0JIE30BATHCS S3BIKOM TEOMETPHH JIJISL OIIUCAHUS TIPEIMETOB OKPYIKAIOIIETO MUPa U
UX B3aUMHOTO PACIOJIO0KECHHUS;

. pacrno3HaBaTh M H300paXkaTh Ha YepTekKaxX U PUCYHKAX reOMEeTpUIecKue GUTyphl 1
uX KOH(pUTyparuu;

. HAXOJUTh 3HAYCHHUS JIJTUH JIMHEWHBIX JIEMEHTOB (DUTYp ¥ UX OTHOIICHUS, TPATYCHYIO
mepy yrioB oT 0 mo 180°, mpumeHsist onpenesneHusi, CBOWCTBA M NPU3HAKU (QUIYp U HX
AJIEMEHTOB, OTHOIICHUS (uUryp (paBEeHCTBO, MOAOOME, CUMMETPHH, MOBOPOT, MapaylIeIbHBIMA
MEPEeHOC);

. OIIEPUPOBATH C HAYAITBHBIMH IMMOHSATUSIMHU TPUTOHOMETPUH U BBITTOJIHATH
AIIeMEHTapHbIE ONepalny HaJ PYHKIHUSIMH YTJIOB;

. peliaTh 3a1a4n Ha J0Ka3aTelLCTBO, OMMPAsCh HA M3ydeHHBIC CBOMCTBA (puryp n
OTHONICHUN MEXIYy HUMH U TPUMEHSSI U3YYSHHBIE METObI JI0KAa3aTeIbCTB;

. penIaTh HEeCIOKHBIE 337a91 Ha TIOCTPOSHUE, PUMEHSST OCHOBHBIC aJITOPUTMBI
MOCTPOCHHUS C TIOMOIIBIO IIUPKYIIS U TMHEHKY;

. pelnraTh MpOCTeHINMe TUTAHUMETPHYSCKHE 33]Ja9H B TIPOCTPAHCTBE.

Buinyckuux nonyuum 603mMo#CHOCHb.

. 081a0emb Memooamu peweHus 3a0ay Ha GbIYUCTIeHUs. U 00KA3aMeNbCmed. Memooom
om NPOMUBHO20, MeMOOOM No0ooOus, Memooom nepebopa apUAHMO8 U MemoOOM
2e0MempudecKux Mecm modex,

. npuobpecmu onvim NpuUMeHeHUs. aneedpauiecKkoeo u mpueoHOMempuyecKo2o
annapama u uoeti O8UNCEHUS NPU PEUEeHUU 2eOMeMPUIECKUX 3a0a4;

. 081a0emv MpaoUYUOHHOU CXeMOU peueHUs: 3a0ay Ha NOCMPOEHUe C NOMOUBIO
YUPKYISL U TUHEUKU. AHATU3, NOCMPOoeHUe, O0KA3AMeNbCME0 U UCCIe008aAHUEe;

. HAy4ums s peulams 3a0a4u Ha NOCMpOeHUe MemoooM 2e0MempuiecKko20 mecma
moyex u Memooom nooooOus,

. npuobpecmu ONvIM  UCCLEO08AHUSL CBOUCME NIAHUMEMpPU4eckux ueyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM,

. npuobpecmu onvim 8bINOJIHEHUs NPOeKmos no memam: «I eomempunecxue

npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no goopmyner.
HN3mepeHue reoMeTpu4ecKHX BeJINYNH



BrinnyckHuUK HayduTes:
. HCII0JIb30BaTh CBOMCTBA U3MEPEHHUS JUIMH, IUIOIIAAEH U YIJIOB IIPU PELIECHUH 3a7a4 Ha
HAaxO’KJICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTH, IPayCHON MEPbI

yria;

. BBIUUCIIATH IUIOIIAU TPEYTOJbHUKOB, IPSIMOYTOJbHUKOB, IIapajlIeIOrPaMMOB,
Tpaneuui, Kpyro U CEKTOPOB;

. BBIUUCIIATH IJIMHY OKPYKHOCTH, IJIMHY AYT'H OKPY>KHOCTH;

. BBIYUCIIATH JUTMHBI IMHEHHBIX 3JIEMEHTOB (PUTYp U UX YIJIbI, UCIIOJIB3YS (POPMYJIBI
JUIMHBI OKPY>KHOCTH | JUITMHBI IYTU OKPY>KHOCTH, (hOpMYJIbI TUIOIAAEH GUTyp;

. pelaTh 3aJa4u Ha JJOKa3aTelbCTBO C UCIOIb30BaHUEM (DOPMYIT ITTMHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popmyr muomaaet puryp;

. pelaTh NPAKTUYECKHUE 3aJa41, CBA3AHHbBIE C HAXOKICHUEM F€OMETPUYECKHUX

BCJIHYHNH (I/ICHOJ’[BSyH nmpu H606X0)II/IMOCTI/I CIIPAaBOYHUKH U TEXHUIECCKUE CpeL[CTBa).
BblnyCKHuK noayuum 603MONHCHOCHIb HAYUUMbCA:

. BbIUUCTAMD NAOWAOU PUSYD, COCIABIEHHBIX U3 08YX UL DOlee NPAMOY20NbHUKOS,
napanienocpammos, mpey2oibHUKos, Kpyea u cekmopa,

. BLIYUCTAMb NIOUWAOU MHO20Y20TIbHUKOS, UCNONb3YS OMHOULEHUS PABHOBENUKOCU U
PABHOCOCMABIEHHOCTU,

. NPUMEHAMb aneeopaudecKul U mpueoHOMempudecKull annapam u uoeu O8UNCEeHUs.
npu peuteHuly 3a0ay Ha 8blYUCIeHUe NIowadell MHO20Y20/lbHUKOB.

Koopaunartsi

BbInyCcKHHUK HAy4YHUTCSA:

. BBIYHCIIATH JITTUHY OTPE3Ka 110 KOOPJAHHATAM €T0 KOHIIOB; BEIYHCIISITH KOOPIUHATHI
CepeIuHBI OTPE3Ka;

. MCIOJIb30BaTh KOOPAMHATHBIN METO/I JUISl U3YYCHHSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
Buinyckuux nonyuum 603mMo#CHOCHb:

. 0811a0emsb KOOPOUHAMHBIM MEMOOOM pelleHUsl 3a0ad Had bIYUCTEeHUS U
dokazamenbcmea,

. npuobpecmu onvim UCNONb308AHUS KOMNLIOMEPHBIX NPOSPAMM O AHAIUIA YACTIHBIX
Clyyaes 83aUMHO20 PACNONONCEHUS OKPYHCHOCIEU U NPAMBIX,

. npuobpecmu onvim bINOJIHEHUs NPOEKmMos Ha memy «lIpumenenue KOOpOUHAMHO20
Memooa npu pewieHuu 3a0ay Ha 8bIYUCTEeHUs U 00KA3AMelbCmEay.

BekTopsl

BBINyCKHUK HAY4YHUTCS:

. OTIEpUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY M Pa3HOCTH JIBYX BEKTOPOB, 3a/IaHHBIX
TeOMETPHUYECKU, HAXOAUTh BEKTOP, PAaBHBIN MPOU3BEACHUIO 33/IaHHOTO BEKTOpA Ha YHCIIO;

. HAXOJWTh ]ISl BEKTOPOB, 3aJaHHBIX KOOPJIWHATAMHU: JUTHHY BEKTOpAa, KOOPJIHHATHI

CYMMBI U Pa3HOCTH JABYX U 0Ooyiee BEKTOPOB, KOOPIMHATHI MPOU3BEJCHHUS BEKTOpa Ha YHCIIO,
IPUMEHSISI TIPU HEOOXOAMMOCTH COYETaTeIbHBbIA, MEPEMECTUTENbHBIM U pachpeeuTeNbHbIN
3aKOHBI,

. BBIYMCIISTH CKAJISIPHOE NMPOU3BEIECHNE BEKTOPOB, HAXOANUTh YIOJ MEX1Y BEKTOPaMHU,
YCTaHaBIUBATh MEPIEHAUKYIISIPHOCTD NIPSMBIX.
Buvinycknux nonyuum 603MoHCHOCMb .

. 081a0emb 8eKMOPHLIM MEeMOOOM O] peuleHUs 3a40a4 Ha 8bIYUCTEeHUS U
doKazamenbCcmea,
. npuobpecmu onvlm 8bINOJIHEHUsL NPOEKMO8 HA MeM) «NPUMEHEHUE 6eKMOPHO20

Memooa npu peweHuu 3a0a4 Ha 8bIYUCTEeHUS U 00KA3AMeNbCmEay.
Conep:xxanue yyeOHoro npeamera «Maremaruka»

MATEMATHKA. AVITEBPA. TEOMETPUSA



HarypanbHblie unciia. HarypanbHsii pan.  Jecarnunas — cucreMa
CUMCIICHHUS.

Apudmernueckue 1eHCTBHS ¢ HATYpAIbHBIMU YnciIaMu. CBOWCTBA apU(METUIECKHUX ICHCTBHIA.
Crenens ¢ HaTypaJIbHBIM I1OKA3aTEJIEM.

YucnoBble BBIPAXKEHHUS], 3HAYCHHUE YUCIIOBOTO BbIpaxkeHus. [1opsa10K 1eMCTBHUI B YUCTIOBBIX
BBIPQXCHUX, UCIIOJIb30BAaHUE CKOOOK. Pelienne TeKCToBBIX 3aa4 apuMeTHdecKuMu
CIIOCOOAMHU.

Jenutenu u kpatHele. CBOKMCTBA U MPU3HAKU AEIUMOCTU. [IpocThie u cocTaBHbIE YuCa.
Pa3nosxeHne HaTypalbHOIO YUCIIA HA IPOCTBIE MHOXKUTENHN. [IeleHre ¢ OCTaTKOM.

Jpoou. OGbikHOBeHHBIE ApoOu. OCHOBHOE CBOMCTBO apodu. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. Apudmernyeckue NEHCTBUS ¢ OOBIKHOBEHHBIMH ApoOsmu. HaxokneHue dactu oT
LIEJIOT0 U LIEJIOTO IO €r0 YaCTH.

Hecaruunbie apobu. CpaBHEHHE NECATUYHBIX JApoOeil. Apudmerndeckue ACHCTBHUS C
JIecATHUHBIME Tpo0simu. [lpencraBienue AecsITUUHON OpoOH B BHUJE OOBIKHOBEHHOH IIpoOH U
OOBIKHOBEHHOM B BUJIE IECATUYHOM.

[IpouieHTBI; HAXOXAEHHE MPOLEHTOB OT BEJIMYMHBI M BEIUYMHBI MO €€ MPOLEHTaM.
OTtHolleHHe; BBIpAXKEHHE OTHOLIEHUS B TMpoleHTax. llpomopius; OCHOBHOE CBOWCTBO
MPONOPLUH.

Pemenne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

Panuonanbubie 4yucaa. [lonoxuTenbHble W OTpULATENbHBIE YHCIA, MOJYJb YHCIA.
MHOXeCcTBO LEenbIX uuceld. MHOXKECTBO PpPAaLMOHAIBHBIX YHCEN; PAallMOHAJIBHOE YHUCIIO Kak
OTHOIIIEHUEe M/N, TIe m — IeNI0e YUCIIo, a N — HaTypaibHoe. CpaBHEHHE PAMOHATBHBIX YHCEIT.
Apudmernueckne JeMCTBUS C palUoOHAIBHBIMH yHucinamu. CBolcTBa apu(METHUECKUX
nerctBuil. CTENeHb C LENIbIM TOKa3aTeNIeM.

HeiicrBuTenbHbIe ynca. KBagpaTHbiii KopeHb U3 unciia. KopeHb TpeThel CTEneHu.
[TonsiTue 00 uppanoHaibHOM uncie. ppaloHaIbHOCTh YKCIa U HECOU3MEPUMOCTb CTOPOHBI
U TMaroHaiii KBajpara. JlecsTuaHbie MprOIMKEeHNs HPPAIIHOHABHBIX YUCET. 2
MHOXecTBO NeHCTBUTENBHBIX UYUCEN; MPEACTaBICHUE JIEHCTBUTENBHBIX YuCeNl OECKOHEUHBIMHU
JECATUYHBIMU JIpo0siMu. CpaBHEHHE AEMCTBUTEIbHBIX YHUCEN.

KoopnunatHas npsmas. M300pakeHue uucen TOYKAMU KOOPAMHATHOM mpsiMod. UmMcioBble
IIPOMEKYTKH.

N3mepenns, npudamxeHusi, oueHKH. PazMepbl 00BEKTOB OKpyKaromero mupa (OoT
AIIEMEHTApHBIX YacTUl] 10 BceneHHOM), ATUTENBHOCTh MPOLECCOB B OKPYKAIOIIEM MHPE.
Brinenenne MHOXKHUTENS — CTENEHHU JECITH B 3allUCH YHCIIA.

[TpuOmmkE€HHOE 3HAUYEHUE BEJIMYUHBI, TOUHOCTh MpHOMKkeHus. OKpyriieHne HaTypajlbHBIX
YHCeIN U IECATHYHBIX JIpoOei. [Ipukuaka u olleHKa pe3yabTaToB BHIYMCICHUH.

Auaredpanyeckne BbIpakeHUsl. byKkBeHHbIE BbIpaXKeHHs (BBIPAXKEHUSI C NEPEMEHHBIMU).
YucnoBoe 3HaueHHe OyKBEHHOrO BbIpakeHHs. JlomycTHUMble 3HAuY€HHs] IE€PEMEHHBIX.
[ToncraHoBKa BbIpakeHUH BMeCTO nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpaXKEHHH Ha
OCHOBE CBOMCTB apu(METUIECKHX AeicTBHiA. PaBeHCTBO OYKBEHHBIX BhIpaxeHHH. T0XKIECTBO.

CreneHb € HaTypaJbHBIM TOKa3aTeneM W €€ cBokcTBa. OAHOWIEHBI M MHOT'OYJIEHBI.
Crenenp MHorowieHa. CIl0)KeHHE, BBIYMTAHHUE, YMHOXEHHE MHOroudjaeHoB. dopmyisl
COKpAIIEHHOTO YMHOXXEHHS: KBaJpaT CYMMBbI M KBajapaT pasHocTH. PopMyna pa3HOCTH
kBagpatoB. [IpeoOpazoBaHue 11eN0T0 BhIpaKE€HUsI B MHOTOWIEH. Pa3nokeHne MHOTOYJICHOB Ha
MHOXUTENIH. MHOrowIeHsl ¢ ogHou nepemeHHo. Kopens MHOrounena. KBagpatHslil TpéxdiieH;
pa30kKeHNe KBaAPaTHOIO TPEXWIEHA HA MHOKHUTEIH.

Anreb6panueckass J1po6b. OcHOBHOE CBOMCTBO anrebpanyeckoil apoou. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIeleHue anredpandeckux pobdeil. CTeneHp ¢ eabIM MoKa3aTeneM U
€€ CBOMCTBA.

ParnmonanbHble BEIpaXXeHUS U UX TpeoOpa3oBanus. Jloka3aTenbCTBO TOXKIESCTB.

KBaaparueie kopau. CBoiicTBa aprudMeTHUECKNX KBAJAPATHBIX KOPHEW U UX MPUMEHEHHE K

peoOpa30BaHUIO YHUCIOBBIX BHIPAKEHUN U BHIYUCIICHUSM.



YpaBHeHusi. YpaBHeHue ¢ oJHOI nepeMeHHOU. Kopenp ypaBHeHnsa. CBOICTBa YHMCIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUM.

Jluneiinoe ypaBHenue. KBagpatHoe ypaBHeHHE: (OpMylia KOpHEH KBaJIpaTHOTO YpaBHEHUSI.
Teopema Buera. Pemienue ypaBHEHUId, CBOJAIIMUXCS K JUHEUHBIM W KBaApaTHbIM. [Ipumepsl
pelIeHUs] ypaBHEHHMH TpeTbedd U 4eTBEPTOM cTemneHed. Pemienue apoOHO-panmoHaNIbHBIX
YpaBHEHUH.

VYpaBHeHHE € [BYMs II€peMEHHbIMU. JIMHENHOE YypaBHEHHE C JBYMs IIEPEMEHHBIMHU,
IIPUMEPBI PEIIECHUS YPAaBHEHUH B LIEJIBIX YHUCIIAX.

Cucrema ypaBHEHMI ¢ AByMs IiepeMeHHbIMU. PaBHOcuiIbHOCTH cucTeM. CUCTEMBI ABYX
JUHEHHBIX YPaBHEHMM C JBYMsl II€PEMEHHBIMH; DCEIIECHUE IIOJCTAHOBKOM M CIIOXKCHHEM.
IIpuMmepsl peleHns CUCTEM HEIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH. I'paduueckast mHTEpHpeTanus ypaBHEHUS C IBYMs
nepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUS C ABYMs MEPEMEHHBIMH; YIIIOBOW KO3 (UIIMEHT
NPSMOIi; yCJIOBHE MapauIeIbHOCTH NPSAMBIX. ['paduku mpoCTeHINX HENWHEHHBIX ypaBHEHUIL:
napabosna, runep6oia, OKpyXHOCTb. I'paduueckass MHTEpIIpeTalysl CUCTEM YpaBHEHUHN C ABYMS
IIEPEMEHHBIMM.

HepaBencrBa. HucnoBble HEpaBEHCTBA U UX CBOMCTBA.
HepaBeHncTBO ¢ 01HOM NTepeMeHHOM. PaBHOCHUIIBHOCTh HEPABEHCTB. JINHEWHBIE HEPABEHCTBA C
ozHOI nepemeHHoi. KBagparHbie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJHOW NIEPEMEHHOM.
®yukuuu. [lpumepsl  3aBucuMmocTel; mOpsMas  IPONOPLUOHAIBHOCTb, OOpaTHas
IPONOPLHUOHATIBHOCTb. 3aJaHue 3aBUCUMOCTEH (opMmynaMu; BBIYMCICHHS IO (Qopmyliam.
3aBUCUMOCTH MEXIy BenuuuHamMu. llpumepbl TpaguKoB 3aBUCHUMOCTEH, OTpPaKaIOLIMX
pEalIbHBIE NIPOLIECCHI.

Yucaosble ¢pyHkunu. [lonstue QyHkiuu, obiacTb MpUMEHEHUS W O0JACTh 3HAYCHUS
¢ynkuuu. Crioco6sl 3ananus ynkuun. I'papux Gynkmuu. CoiicTBa GyHKINHU, UX OTpakeHUE
Ha rpaduke. OYHKIIMH, OMKUCHIBAIOILIUE MPIMYIO U OOpPAaTHYIO IPONOPIUOHATILHBIE 3aBUCUMOCTH,
ux rpaduku u cBoiictBa. JIuneitHas ¢pyHkuus, e€ rpaduk u cBoiictBa. KBaaparnunas ¢pyHkuus,
e€ rpadpuk u cBoiictBa. CreneHHble (YHKIMM C HATypaJbHBIMM IOKazaTelssMU 2 U 3, UX
rpaduxu u
cBoiicTBa. ['paduku GyHkumii 3 ,, .y xy xy x [ ] [

YucnoBbie mocjefoBaTeIbHOCTH. [IOHsATHME 4YKMCIIOBOM MOCIENIOBAaTEIBHOCTH. 3ajaHHe
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM GopMyIioi U Hopmysoil n-ro uieHa.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. opmMyssl n-ro wieHa apupmMeTudecKoi
U TEOMETPUUYECKON Mporpeccui, CyMMbl MEpBBIX 7-X UJeHOB. V300pakeHne 4YJIEHOB
apu(METHUECKOW U T€OMETPHUUYECKOW TMpOrpeccuid TOYKaMU KOOPIMHATHOM IJIOCKOCTH.
JInHENHBIN U SKCIOHEHIUAIBHBIA pOCT. CII0KHBIE POLEHTHI.

OnucareqbHass cratucTuka. [IpencraBneHve MaHHBIX B BUAe TaOIMI, JHarpamw,
rpaduxoB. CnyyaiiHas HU3MEHUMBOCTh. CTAaTHCTUYECKHE XapaKTEPUCTHKH Habopa JaHHBIX:
cpeaHee apudmeTnueckoe, MeAMaHA, HaWOOJbIIEE M HAaWMEHbIIEE 3HAYEHUs, pa3Max.
[IpencraBienue o BBIOOPOUHOM HCCIIEIOBAaHUU.

Cayuaiinble coObITHS M BepOATHOCTb. [loHATHE O CilydallHOM ONBITE M CIy4ailHOM
coObiTun. YacTtora ciydailHOro coObITUsA. CTaTUCTUYECKUN MOAXOJ K MOHSTHIO BEPOSTHOCTH.
BeposiTHOCTH  NPOTUBOIOJIOKHBIX  COOBITHHA. JlocTOBEpHBIE M  HEBO3MOXHBIE COOBITHSA.
PaBHOBO3MOKHOCTH coObITHI. Kitaccuueckoe onpezeneHue BEposSTHOCTH.

KomOunaTtopuka. Pemenne  KOMOMHATOpPHBIX — 3agady  nepedOpoM  BapHaHTOB.
Komb6unaropnoe npasuio ymHoxenus. [lepecranoBku u (hakropuai.

Harasnnas reomerpus. Harmsnneie npeacraBieHus o Gurypax Ha IJIOCKOCTH: HpsMas,
OTpEe30K, JydY, YIroJ, JIOMaHasi, MHOTOYIOJbHHMK, OKPYKHOCTb, KpYyIr. YeTBIpEXYTOJbHUK,
IPSIMOYTOJIBHUK, KBaJpaT. TpeyroibHUK, BUABI TPEYTrOJIbHUKOB. [IpaBuibHbBIE MHOTOYTOJIbHUKH.
B3anmHoe pacnonokeHue IBYX TMPSAMBIX, JIBYX OKPYXHOCTEWU, MPSIMONM U OKPYKHOCTH.
N300pakeHre reoMeTpruuecKux Guryp u ux KoHGUrypamui.



Jnuna otpeska, jomaHoi. [lepumerp MHOTOyronbHuKa. EQUHUIBI U3MEpEHUS JUIMHBI.
H3mepeHnue [UIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3aJaHHOU JUIMHBI.

Bunst yrnos. I'pagycnas mepa yrna. M3mepeHue M IOCTPOEHHE YIVIOB C IOMOILBIO
TpaHcnoptupa. buccekrpuca yria.

[Tonstue miomaan GUrypsl; €IUHHUIBI U3MEpEeHus Iuiomaay. [lnomane npsaMoyrojJbHHKa,
kBagpata. [IpubnmxkénHoe u3MepeHue Iuomanu Guryp Ha kierdaroil Oymare. PaBHoBenukue
¢urypsl. Pa3zpe3anue u coctaBieHne TeOMETPUYECKUX UTYP.

Harmnsiiaele npeacTaBieHus 0 MPOCTPaHCTBEHHBIX GUrypax: KyO, napaienenurnes, npusma,
nupamuaa, map, cepa, Konyc, muiauHap. M3obpaxkenue nmpoctpancTBeHHBIX (uryp. [Tpumepst
ceueHnid.  MHororpanHuku.  IIpaBunbHble  MHOrorpaHHuku.  IIpumepsr  pa3BEpTOK
MHOTOT'PaHHHUKOB, IIJIMHIPA U KOHYca. M3roToBIeHne MoieNeil MpoCTPaHCTBEHHBIX (QUTYP.
[TonsiTne 06béMa; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajuieienuIesa, Kyoa.

[Tonstue o paseHctBe ¢uryp. LleHTpanpHas, oceBas H 3e€pKajbHas CHMMETpPUH.
N300paxeHne CHMMETPUYHBIX QUTYD.

I'eomerpuueckne purypsl. [Ipsmbie u yriel. Touka, npsimasi, miaockoctb. OTpe3okK, Jyd.
VYroau. Buasl yriios. Beprukanbable U CMEXHBIE YIUIBL. buccekrpuca yria.

[TapayenpHble M nepecekaromuecs npsmsle. [lepneHaukymnsapHsie npsMseie. TeopeMsl 0
NapaJUIEIbHOCTH U NEPHEHIUKYISIPHOCTH NpsAMBIX. [lepneHauKynsap U HakIOHHAs K IIPSIMOM.
CepenvHHBIN NEPIEHAUKYISP K OTPE3KY.

['eomerpuueckoe wmecto Toyek. CBOHCTBa OMCCEKTPUCHI yIila M CEPEAMHHOrO
NEPIEHAUKYIIAPA K OTPE3KY.

TpeyronsHuk. BeicoTa, Menuana, OuCCeKTpuca, CpeAHSAs JIMHUS  TPEyroJibHUKA.
PaBHOOepeHHBIE M PABHOCTOPOHHHME TPEYTOJILHUKH; CBOMCTBA M MPU3HAKKA PAaBHOOEIPEHHOTO
TpeyroibHuka. llpu3Haku  paBeHCTBa  TpeyroiabHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHOIIEHHS MEXAYy CTOPOHAMHM U yriamMu TpeyrojbHuka. CymMma YIJOB TpeyrojbHUKA.
Buemnue yriel Tpeyronbnuka. Teopema ®aneca. [logobue TpeyronsHukos. [IpusHaku mogoous
TpeyroiabHuKoB. Teopema Ilugaropa. CuHyc, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC OCTpPOro yria
IIPSIMOYTOJIBHOTO TpeyroyibHUKa 1 yriioB oT 0 no 180°, mpuBenenue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJibHUKOB. OCHOBHOE TPUTOHOMETpPHUYECKOEe TOXAecTBO. Dopmyisl,
CBS3BIBAIOLME CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC OJHOr0 M TOro e yria. Pemenue
TPEYTroJIbHUKOB: TEOpEMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMeuaTelIbHbIE TOUKU TPEYTOJbHUKA.

YersipéxyronbHuk. [lapamienorpaMM, €ro CBOHCTBA W HpU3HAaKkU. [IpAMOYrosbHUK,
KBaJpat, poM0, UX CBOMCTBA U puU3HaKu. Tpanenus, CpeiHss TMHUS TpanelHHy.
MHoroyronsHuK. Beinykiiele MHOroyroiasHuKH. CymMMa yIiloB BBITYKJIOTO MHOTOYTOJIBHUKA.
IIpaBunIBHBIE MHOTOYTOJIBHUKHU.

OxpyxHocTb U Kpyr. yra, xopaa. Cektop, cermeHT. LleHTpanbHbIi yros, BIUCaHHBIN yro;
BEJIMYMHA BIMCAaHHOTO YIVIa. B3auMHOEe pacronoxkeHue NOpsSMOM W OKPYKHOCTH, JABYX
okpyxHocTel. KacaTenbHas U cexymas K OKpy»KHOCTH, UX CBOMCTBA. BriricaHHbIE M ONMCAHHbBIE
MHOTOYTOJIbHUKH. OKpPY>KHOCTb, BIMCAaHHAsl B TPEYIOJbHUK, U OKPY>KHOCTb, OIMCAHHASI OKOJIO
TpEeyroJIbHUKA. BrivicaHHbIe U OIMCAaHHBIE OKPYKHOCTH IIPABUIIBHOI'O MHOI'OYT'OJIBHUKA.

['eomerpuueckue npeobpazoBanus. [lonstue o paBeHcrse ¢uryp. [loHsiTHE O ABMKEHUU:
oceBasi U LIEHTpalbHAs CUMMETPHHM, MapajulelbHbIM nepeHoc, nmoBopot. [lonstue o momobum
¢buryp v roMOTETHH.

Pewrenue 3a1a4 Ha BBIYUCIICHHE, 10KA3ATENBCTBO U IIOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB
U3YYEHHBIX (uryp.

HN3mepenne reoMeTpuyecKkux BeJU4nH. J[nuHa oTpe3ka. PaccTosiHue OT TOUKH 10 MPSMOM.
PaccrosiHne Mexy napamuiebHbIMU IPSIMBIMH.

[IepumeTp MHOTOYTOJIBHUKA.

JlnrHa OKPYKHOCTH, YUCJIO T, JJINHA TYTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOMN LIECHTPAJIBHOIO yIila U JNIMHON AYT'U
OKPYKHOCTH.

[Tonsatne mmomanu I1IOCKUX ¢uryp. PaBHOCOCTaBiIeHHbIE W PABHOBENUKHE (DUTYPHI.



[Tnomanp npsmoyrosnbHuKa. [Inomaau napannenorpamma, TpEyrojapHuKa 1 Tpaneuuu. Inomans
MHOroyrojapHuka. Ilnomane kpyra u momans cexropa. COOTHOLIEHHME MEXIy ILIOAIIMHU
no100HBIX uryp.

Pemienue 3a1a4 Ha BBIYHMCIIEHUE U JJOKA3aTEIbCTBO C UCIIOIB30BAHUEM U3YYEHHBIX (hopMyiI.

Koopaunarel. VYpaBHenue npsmon. Koopaunartsl cepenunbl  orpe3ka. Dopmyna
paccTOSHUSA MEXY IBYMS TOUKAMHU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTopsbl. J{nmuHa (Moayns) BekTopa. PaBeHcTBO BekTOpoB. KosumMHeapHble BEKTOPHI.
Koopaunatsl BekTopa. YMHOKEHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOPOB, Pa3lOXKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKalIIpHOE IPOU3BEIEHNE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIe NMOHATHA. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHue
MHOKECTB II€PEUUCICHUEM JJIEMEHTOB, XapaKTEpPUCTUYECKUM CBOHCTBOM. CTaHIapTHbIE
0003HaueHMsI YUCIOBBIX MHOECTB. IlycToe MHOXeCTBO M ero oOo3HaueHue. [1oaAMHOXECTBO.
OO0beAHEHUE U TIEPECeUCHNE MHOKECTB.

WnmrocTpanyst OTHOIIEHUI MEXy MHOXKECTBAMU C IIOMOILBIO [uarpaMM Diniepa — Benna.
JueMeHTHI Joruku. Omnpezenenne. AKCHOMBI U TeopeMbl. [lokazaTtenbcTBo. [Joka3aTenbcTBO OT
npoTuBHOrO. Teopema, oOpaTHas qaHHoi. [Ipumep u KoHTpHpUMED.

[TonsiTie 0 PaBHOCUJIBHOCTH, CJIEI0BAHUH, YIIOTPEOJIEHUE JTOTMUYECKUX CBSI30K eciu... Mo, 8
MOM U MOJILKO 6 MOM Cyyae, TOTUUECKUE CBA3KU U, UU.

MaremMaTHKa B HCTOPHYECKOM pa3BUTHHM. Vcrtopus (GopMHpOBaHUS TMOHSTHS YHUCIA!
HaTypajlbHble YHCIA, OPOOH, HEAOCTATOUHOCTh PAallMOHAJIBHBIX YHCEN JUIsI Ie€OMETPUYECKUX
U3MEpEeHUil, uppanuoHagbHble yncia. CTapuHHbIE cUCTEMBI 3anucu uncen. Jpodu B BaBuinone,
Erunte, Pume. OTkpeiTHE AecaTuUHbIX Apobeil. CTapuHHbIe cucTeMbl Mep. JlecaTuunble ApoOu
u Merpuueckas cucrema mep. [losBieHne oTpunarenbHbX yucen U Hyms. JI. Maraunkumid. JI.
Ditnep.

3apoxaenue anreOpel B Hemapax apudmernku. An-Xopesmu. Poxnenune OykBeHHOU
cumBoiuku. I1. depma. @. Buer. P. [lexkapt. McTopus Bonpoca o HaxoxaeHUU (GopMyn KopHeil
anreOpandyeckux YpaBHEHMM, Hepa3peluMoCTbh B paJuKajaX YpaBHEHUH cTeneHu, Oousblieit
yetelpéx. H. Taptanss, k. Kapnano, H. X. A6ens, O. I'anya.

N300perenne mMeTroga KOOPAWHAT, MO3BOJSIOLIET0 NEPEBOAUTh N€OMETPUUYECKHE OOBEKTHI
Ha s3bIKk anreOpel. P. Jlekapt u II. ®epma. Ilpumepbl pa3nuyHBIX CUCTEM KOOpAMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapno Iluzanckoro (Pubonauum) o Kposaukax, yuciaa dPuboHauuu. 3agada o
IIaXMaTHOU JTOCKE.

HcToku TeopuH BEpOSITHOCTEN: CTpaxoBoe A€o, azapTHele urpsl. I1. ®epma u b. ITackans.
S1. bepnymu. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. IIudarop u ero mxona. ®anec. Apxumen. Iloctpoenus c
MTOMOIIBIO IUPKYJS U JIMHENKH. [locTpoeHne nmpaBUiIbHBIX MHOTOYTOJIBHUKOB. TpuCeKIus yria.
KBanpatypa kpyra. YaBoenue ky6a. Mctopus uncna n. 3omotoe ceuenue. «Hauana» EBkiuna.
JI. Ditnep. H. U. JloGauesckuii. icropust naroro noctynara. Copusm, napagioKkchl.

TemaTnuyeckoe NJIAHKPOBaHKE, S KJIACC

Ne /i Tema KommuecTBo 4acoB, 0oTBOAMMOE Ha
OCBOCHHE TEMBI
01 HatypanbHble uncia v nKanisl. 18
02 CrnosxeHue ¥ BBIYUTAaHUE HATypaJIbHbIX 20
qHCe.
03 YMHOXKEHHUE U JIeNIeHIE HAaTYpaJIbHBIX 21
qHCel.
04 [Tnomanu u 0OBEMBL. 15
05 OOBIKHOBEHHBIC IPOOH. 26
06 Jlecsitnanbie 1poowu. 13




07 VYMHOKEHUE U [eJIEHUE NECITUYHBIX 25
npobeit
08 HNHCTpyMEHTHI 7151 BBIYUCTICHUN 1 13
U3MEPEHUI
09 IToBTOpEHME M perieHue 3a1ad. 19
Uroro 170
TemaTH4yeckoe MIaHNPOBaHUe, 6 KiIace
Ne i/t Tema KommyecTBo 4acoB, OTBOIMMOE
HA OCBOCHUE TEMBbI
01 JlemuMocTh uncen 17
02 CrnoxeHue 1 BBIYUTaHHE APOOEH ¢ pa3HBIMH 24
3HAMEHATEIISIMU
03 YMHOKEHHUE U JIeTICHHE OOBIKHOBEHHBIX 28
npooOei
04 OTHOIIEHUS U TPONOPLUHU 18
05 ITonoxuTenbHbIE U OTPUIIATEIBHBIC YUCIIA 11
06 CiioxeHue ¥ BBIUUTAHUE MTOJIOKUTEIbHBIX U 12
OTPHUIATEIIHHBIX YHCEIl
07 VYMHOKEHUE U AeJICHUE HOJIOKUTEIBHBIX 1 12
OTPHUIATEIIBHBIX YHCEIl
08 Pemenne ypaBHeHuit 16
09 KoopauHatel Ha MI0CKOCTH 10
10 DNIEMEHTBI CTATUCTUKU, KOMOMHATOPUKH U 6
TEOPUU BEPOSTHOCTEN
11 [ToBTOpEeHME 16
Hroro 170
TemaTn4yeckoe JIaHMPOBaHHe, 7 KJIACC
Ne n/n Tema KonnyecTBo yacoB, oTBOAMMOE
Ha OCBOEHHUE TEMBbI
01 BolpakeHus, ToXAecTBa, ypaBHEHUS 20
02 OYHKIHIH 18
03 CrerneHb ¢ HATYpaJIbHBIM MTOKA3aTeIeM 14
04 MHorouieHsl 20
05 PopMyJIbl COKPALLIEHHOTO YMHOKEHUS 20
06 CucreMbl TUHEHHBIX YpaBHEHUH 15
07 IToBTOpEHME 12
08 HauanbHbIe TEOMETPHUYECKUE CBEICHHS 7
09 TpeyronbHUKN 14
10 [TapannensHbIe psSMbIe 9
11 COOTHOIIIEHHUS MEXIYy CTOPOHAMH U YTIIaMu 16
TPEYroJbHUKA
12 Ntorosoe noBTopeHne Kypca reoMeTpun 7 5
KJlacca
Hroro 170
TemaTHuyeckoe MIIAHMPOBaHUe, 8 KiIace
Ne i/ Tema KomnyecTBo 4acoB, OTBOIMMOE
Ha OCBOCHUE TEMBI
01 ParnonanbHbie ApoOu 23




02 KBaaparHbie KopHH 15
03 KBagpaTHble ypaBHEHUS 22
04 Hepasencrpa 19
05 CreneHs ¢ 1ebIM [10Ka3aTeIeM 5
06 DJIEMEHTBI CTATUCTUKH 8
07 YeTbIpexyroJibHUKH 18
08 [Tnomanp 13
09 ITogoGHBIE TPEYTONHHUKH 18
10 OKpy’>KHOCTb 14
11 IToBTOpEeHNE 15
Hroro 170
TemaTH4eckoe MIAHUPOBaHUeE, 9 KiIace
Ne ni/m Tema KonnyectBo yacoB, 0TBOIMMOE
Ha OCBOCHUE TEMBI
01 KBanparnunas dyHKIms 23
02 YpaBHEHUS 1 HEPABEHCTBA C OJTHOM 14
NIEPEMECHHOI
03 YpaBHEHUS U HEPABEHCTBA C IBYMSI 18
MIEPEMEHHBIMH
04 Apudmerrdeckas ¥ reoMeTpUICCKas 14
IPOTPEeCcCU
05 DneMeHTbl KOMOMHATOPUKH U TEOPUU 15
BEPOSTHOCTEH
06 IToBTOpEHME 18
07 Bekrtopsr 8
08 Metoa KoopArHAT 10
09 CoOTHOIIEHUST MEXY CTOPOHAMH U YTIIaMH 12
TpPEeYroJbHUKA.
10 JIMHa OKPYKHOCTH M IIJIOIIAAb KpyTa 11
11 JIBvokeHHS 8
12 HauanbHble cBeIEHNS 3 CTEPEOMETPUU 8
13 006 akcnoMax CTepeoOMeTpHUHU 3
14 Htorooe noBTopeHue 8
Hroro 170

VYyurens ocTaBisieT 3a o060 nMpaBo B paboUyI0 MPOrpaMMy BHOCUTh KOPPEKTHBBI.
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