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MosicuuTeIbHAS 3aNIHCKA
PabGouas nporpamMma yueOHOT0 Kypca MaTeMaTUKH Ui 5 - 9 KJIAaCCOB COCTaBIICHAa HA OCHOBE
[TpumepHoit 0CHOBHOI 00111€00pa30BaTEIBHOM MPOTPAMMbI OCHOBHOTO 00111ero oopazoBanust Pabouas
nporpaMmma aJipecoBaHa yJaluMcs YPOBHSI OCHOBHOTO 001Iero o0pa3oBanusi 0011e00pa3oBaTelibHbIX
Opra"u3arui.
PaGouas mporpamma cootBeTcTByeT TpeboBanusm GI'OC COO.

Konuenuus padoyeii mporpaMMsbl HanmpaBJieHAa Ha MIOHUMaHUE BO3PACTAIOICH POJIN
CCTCCTBCHHBIX HAYK U HAYYHBIX I/ICCJIGI[OBaHI/H\/JI B COBPEMCHHOM MHUPC.

LleHHOCTHBIE OPHEHTHPBI: OBJIAICHIE YMEHUSIMHI (POPMYIMPOBATH TUTIOTESBI,

KOHCTPYUPOBATH, MPOBOAUTH SKCIICPUMCHTBI, OICHUBATDH MTOJIYYCHHBIC PE3YJIbTAThI,

BOCIMTAaHHE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHHS K OKpYKalolien cpeze; GopMupoBaHue
yMeHHH 0e30macHoro U 3pPEeKTUBHOTO UCMOIb30BaHUS JIaDOPATOPHOTO 000PYIOBaHMUSI, TPOBEICHUS
TOYHBIX H3MCpCHHI>i n aI[GKBaTHOﬁ OLCHKHU IMOJIYYCHHBIX PE3YJIbTATOB, IPCACTABJICHUS HAYIHO
000CHOBaHHBIX APTYMCHTOB CBOUX I[GﬁCTBI/IfI, OCHOBAHHBIX HAa MCKIIPCIMETHOM aHAJIN3C y‘~I€6HI)IX
3azad.

AKTyaJIbHOCTH padoueii mporpaMMsbl 000CHOBAHA BO3PACTAIONICH POJIBIO €CTECTBEHHBIX
HAaYK 1 HAYYHBIX I/ICCJ'IGILOBaHI/Iﬁ B COBPEMCHHOM MUPC.

IIpeamer «MaTemaTnka» BXOAUT B 00pa3oBaTebHyI0 00J1acTh «MaremaTuka.
HNudpopmaTuxa»

He.]]l/l U 3aJa9Y1 U3YyICHUSA MaTEeMAaTUKU.

° JOCTHIKCHUC BBIITYCKHUKAMHW IIIAHUPYEMBIX PE3YIIbTATOB!: 3HaHI/II\/'I, YMeHHﬁ, HaBBIKOB,
KOMHGTGHHI/II\/’I n KOMHCTGHTHOCTeﬁ, OoNpeCACIACMBbIX JTMYHOCTHBIMU, CeMeI\/'IHI)IMI/I, O6H1€CTB€HHBIMI/I,
TOCYJapCTBEHHBIMH TOTPEOHOCTSIMH W BO3MOXKHOCTSMH OOYYaroIIerocsi CpeaHero MIKOJIHHOTO
BO3pacTa, UHAUBUAYATILHBIMI OCOOCHHOCTSIMH €T0 Pa3BUTHUS U COCTOSIHUS 3/I0POBBS;

® CTaHOBJICHME U Pa3BUTUE JMYHOCTU OOYUaIOLIErocs B €€ CaMOOBITHOCTH, YHUKaJIbHOCTH,
HEMOBTOPUMOCTH.

JlocTkeHre TIOCTaBJICHHBIX Ielied Tpu pa3paboTke W peanu3anuu  00pa3oBaTeIbHON
opraHu3aieii OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO oOOmIero oOpa3oBaHUSA
MpelycCMaTpUBaET PELICHUE CIAEAYIOIINX OCHOBHBIX 33/1a4:

e o0ecrmeuyeHHE COOTBETCTBHUSI OCHOBHON 00pa3oBaTelIbHON MporpamMmbl TpPeOOBAHUSIM
@denepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBbHOTO CTAaHJApTa OCHOBHOTO 00IIero o0pa3zoBaHUS
(DIroC 000);

e o0ecrneyeHue MPeeMCTBEHHOCTH OCHOBHOT'O 00IIIEro, CpeJHEr0 00IIero 00pa3oBaHus;

e o0ecrneyeHue AOCTYMHOCTH MOJYYEHUS KAYECTBEHHOIO OCHOBHOTO 001ero obpa3zoBaHus,
JOCTHKEHHE IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHOW MpOrpamMMbl
OCHOBHOTO O0IIIer0 00pa30BaHUs BCEMU 00YUaIOIIUMUCS, B TOM YUCIIE JEThbMHU-UHBAIUIAMU U AETbMU
¢ OB3;

®  yCTaHOBIIEHHE TpPeOOBaHUN K BOCHUTAHHIO U COLMAIM3AIMH OOy4JaroUIuXcs Kak 4YacTu
00pa3oBaTeNbHOM MpOTpaMMbl U COOTBETCTBYIOIIEMY YCHUJICHHIO BOCHUTATENBHOTO TOTEHIMAa
IIKOJIbI, O00ECMEeYeHUI0 WHIWBUIYATHU3UPOBAHHOTO IICHUXOJIOTO-TIEIarOTHYeCKOr0 COMPOBOXKIACHUS
Kaxgoro oOyuaromerocs, GopMUpPOBaHHIO 00pa3oBaTENILHOTO 0a3nca, OCHOBAHHOTO HE TOJBKO Ha
3HaHUSX, HO W Ha COOTBETCTBYIOIEM KYJIbTYPHOM YPOBHE DAa3BUTUS JHMYHOCTH, CO3/AaHUIO
HE0O0XOAMMBIX YCIIOBHH Ul €e caMopeau3alii;

e oOecrnieueHne 3(PGEKTUBHOIO COYETAHUS YPOUYHBIX W BHEYPOUHBIX (hopM opraHu3auu
y4eOHBIX 3aHATUH, B3aUMOJICHCTBHUS BCEX YUaCTHUKOB 00pa30BaTENIbHBIX OTHOIICHUH;

e B3aMMOJIEHCTBME  00pa3oBaTelIbHOM  OpraHu3allMd IpH  pealid3allud  OCHOBHOM
00pa3oBaTeIbHONW MPOTrpaMMBbl ¢ COIUAIBHBIMU MTAPTHEPAMU;

e BBHIABJICHHE M Pa3BUTHE CHOCOOHOCTEH OOydYaroOIIMXCsl, B TOM YHCJE JeTel, MPOSIBUBIINX
BblIatoImMecss crnocoOHoctH, aereid ¢ OB3 u MHBanMaOB, MX MHTEPECOB UYEpe3 CUCTEMY KIyOoB,
CEKIIM, CTYyMI M KPY>KKOB, OOILIECTBEHHO MOJIE3HYIO ACATEIbHOCTh, B TOM YHCIIE C UCIOIb30BaHUEM
BO3MO’KHOCTEH 00pa30BaTeIbHBIX OpraHU3alui JONOJIHUTEIBHOTO 00pa30BaHuUs;

® OpraHM3aLMUI0 HHTEUICKTYAIbHBIX M TBOPYECKMX COPEBHOBAHMH, HAyYHO-TEXHUYECKOTO



TBOPUYECTBA, IPOEKTHON U y4€OHO-UCCIIE0BATEIBCKON IEATEIBHOCTH;

e yyacThe OOYYalOIIMXCs, MX pPOAMTENEH (3aKOHHBIX IPEICTaBUTENEH), MeIarorn4ecKux
pabOTHUKOB M OOIIECTBEHHOCTH B MPOCKTHPOBAHUM W PA3BUTUH BHYTPHIIKOJIBHOW COLMAIBHOM
Cpelibl, IIKOJIBHOTO YKJIaJa;

e BKIIOYECHHE OOYYArOIIUXCS B MPOLECCHl MO3HAHUS M TPeoOpa3oBaHMs BHEMIKOJIHHOMN
COLIMAJIBHON Cpefibl (HACEJIEHHOro IyHKTa, palloHa, ropoja) JUlsl MPHOOpETEeHUs OMbITa PEealbHOTO
YIIPaBJICHUS U JCHCTBUS,

e couuaibHOE U  y4eOHO-UCCIIEJOBATEIbCKOE IPOEKTUPOBAHUE, Npo(decCHOHaIbHAs
opueHTaluss oOy4arolmMXcsi HpH MOJIEpPKKE IEJaroroB, ICUXOJIOIOB, COLMAJIBHBIX I€aroros,
COTPYJHHYECTBO € 0a30BBIMHU MPEIIPUITHIMH, YUPEKIECHUSIMU NMPOPECCUOHAIBHOIO 00pa3oBaHus,
[EHTpaMH PO (HEeCCUOHAILHON pabOTHI;

® COXpaHEHHE U YKpeIuleHHe (PU3NYECKOro, MCUXOJOIMYECKOr0 U COLMAIBHOTO 370POBbS
oOy4Jarommxcsi, ooecreyeHue ux 0e30MacHOCTH.

Cpokmu peajqu3anuu NporpaMmmal: 5 jietT (ypOBeHb OCHOBHOTO OOIIIero 00pa3oBaHus).

IpuHIMNBI 1 TOAX0ABLI K GOPMHPOBAHUIO MPOTPAMMBI:

Metononornueckoit ocHoBoit ®I'OC sBnseTcs CUCTEMHO-IAESATENHOCTHBIN MOJIXO0J, KOTOPBIN
MIPeIoaraer:

e  BOCIHTaHHUE W Pa3BUTHE KaYECTB JMYHOCTH, OTBEUAIOIINX TPeOOBaHHUSIM WH(OPMAIIMOHHOTO
oOrrecTBa, MHHOBAIIMOHHON YKOHOMHKH, 3a/1a4aM MOCTPOSHHS POCCUHCKOTO TPaKIAHCKOTO 00IIecTBa
Ha OCHOBE NPUHIUIIOB TOJICPAHTHOCTH, IHaJiora KYJIbTYp ¥ YBaKEHUS MHOTOHAIMOHAIBHOTO,
MOJIUKYJIBTYPHOTO M IOJMKOH()ECCHOHAILHOTO COCTABA;

e (GopMHUpOBaHHE COOTBETCTBYIOMIEH IENISIM OOIIEro O0Opa30BaHUS COIMATBLHOW CpEIbl
pa3BUTHS OOydJalomMXCsl B CHCTEME OO0pa3oBaHHs, TMEpPeXol K CTpaTeTHd CONUAIBHOTO
MPOEKTUPOBAHUSI U KOHCTPYHMPOBAaHHS Ha OCHOBE pa3pabOTKU cOAEpKaHUS M TEXHOJOTUH
00pa3zoBaHus, OMPEACTSAIOMUX MYTH W CHOCOOBI JOCTIKCHHS JKETaeMOro YpOBHS (pe3yibTara)
JUYHOCTHOTO U TIO3HABATEJIbHOTO Pa3BUTHS 00yUarOIIUXCS;

® OpHEHTALMIO Ha JOCTHXKEHHE OCHOBHOTO pe3yibTaTa 00pa30BaHUS — pa3BUTHE HAa OCHOBE
OCBOCHHMSI YHHUBEpPCAIbHBIX Y4e€OHBIX JCHCTBHI, TMO3HAHWA W OCBOGHHA MHpa JIMYHOCTH
0o0ydJaroImerocs, €ro axkTHUBHOW y4eOHO-TIO3HABATEIHLHON JEATEIBLHOCTH, (OPMHPOBAHHUE €T0
TOTOBHOCTH K CAaMOPAa3BUTHIO U HEMTPEPHIBHOMY 00Pa30BaHHUIO;

e [pU3HAHHE pelIalIled poJin CcolepXkaHus o0pa3oBaHUs, CIIOCOOOB OpraHU3alUH
00pa30BaTeNIbHON AEATEIbHOCTH U y4€OHOIO COTPYAHUYECTBA B JIOCTIKEHUU IeJIel JTUYHOCTHOTO U
COLIMAJILHOTO Pa3BUTHS 00yUaIOLIUXCS;

®  y4eT MHJUBUIYaJIbHBIX BO3PACTHBIX, ICUXOJOTUYECKUX U (PU3HOJOTHUECKHX 0COOEHHOCTEN
oOyuarouiuxcs, poJHM, 3HAYEHHs BHUJIOB JEATEJBHOCTH U ¢GopM OOIIEHHUS 0pU TOCTPOCHUU
00pa3oBaTeNLHOrO Mpollecca U OMpPEesIeHHH 00pa30BaTEIbHO-BOCIIUTATENbHBIX LIEJeH M MyTel X
JOCTHKEHHUS;

e pa3zHooOpa3ue HWHAMBHAYAJIbHBIX OOpa30BaTENbHBIX TPACKTOPUI W WHAWBHUIYaIbHOTO
Pa3BUTUS KaXKJOTO 00yUJaroIerocs.

IIpennosnaraembie pe3yabTaThl K 3aBepUIEHNI0 Kypca «MaTeMaTHKa) YPOBHS OCHOBHOIO

o0mero o0pa3oBaHus y4ammecst J0JKHbI:

Ilnanupyemsble pe3yibTaThbl H3y4eHHUS
Kypca MaTeMaTHKH B S - 6 Ki1accax
Apupmemuxa.
ITo oxoHYaHNH M3Yy4YeHHH Kypca yYallluicad HAYYUTCH:
- IOHUMAaTh OCOOCHHOCTHU JAECATUYHON CUCTEMBI CUUCIICHHUS;
- UCIIOJIb30BaTh MOHATHS, CBA3AHHBIE C JCIIMMOCTBIO HATYPAIBHBIX YUCET;
- BBIp@XaTh YHCJIA B SKBUBAICHTHBIX (hopMax, BbIOMpas HanboJsiee MoIX0AAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTYyaluu;
- CPaBHUBATh U YIOPSAA0YMBATH PALIMOHAIBHBIE YNCIIA;
- BBINOJIHATH BBIYUCIICHNS C PALlMOHAIIBHBIMA YUCIIAMM, COYETas! YCTHHIE U IMCbMEHHBIE



[IPUEMBI BBIYUCIIEHUH, TPUMEHSTh KAIbKYIISTOD;

- UCIIOJIb30BATh MOHATHS U YMEHUS, CBA3AaHHbBIE C IIPONOPLHOHAIBHOCTBIO BEJIUYUH,
MPOLEHTAMHU, B XOJ€ PELUICHUS MATEMAaTUYECKUX 3a7a4 U 3a/1a4 U3 CMEKHBIX ITPEAMETOB, BBINOJIHATH
HECJIOKHBIE TPAKTUYECKHUE PACUETHI;

- aHATM3UPOBATH IPaUKK 3aBUCUMOCTEN MEXK/Ty BETUIMHAMH (PAaCCTOSHHE, BPEMS,
TEMIEpATypa U T.1.).

Yyammiics moJy4uT BO3MOKHOCTh:

- II03HAKOMHUTHLCS C ITO3UIMOHHBEIMHY CUCTEMAMU CUHCIICHUS C OCHOBAHMUSAMH, OTJIMYHBIMHU OT 10;

- YTIIyOUTh ¥ Pa3BUThH MPEJCTABICHUE O HATYPATbHBIX YMCIaX M CBOWCTBAX JICTMMOCTH;

- HAYYHUTHCS UCIIOJIH30BAThH MIPUEMBI, PATMOHAITU3UPYIOIINE BHIYUCICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATH BHIYUCIICHUSI, BBIOWPAsk IOAXOASIINM JIJIsi CUTYaAIlUU CIIOCO00.

Yucnosvie u bykeennvle GulpadiceHus. YpagHenus.

ITo oxoHYaHMU H3y4YeHHUSs] KYpCa YYAIIUXCH HAYYUThCS:

- BBINIOJIHATH OTEPALlUM C YUCIOBBIMU BBIPAKEHUSIMU;

- BBIMIOJIHATH ITPe0Opa3oBaHrs OYKBEHHBIX BBIPAKEHUH (pacKpbITHE CKOOOK, IPUBEICHHE
MOJ0OHBIX CaraeMbix);

- peliath JUHEHHbIE YpaBHEHHUS], pelllaTh TEKCTOBbBIE 3aJa4l AJIreOpandeckuM METOA0M.

Yyammiics moJiy4YuT BO3MOKHOCTh:

- pPa3BUTH Mpe/CTaBICHHE O OYKBEHHBIX BBIPAKEHUIX U UX IPEOOpPa30BaAHNUS;

- OBJIJIETh COIMATILHBIMU MTPHEMAaMHU PEILICHUs] ypaBHEHUH, IPUMEHSATH anmnapar ypaBHEHUH 1715
pelIeHNs KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a]1ad.

TI'eomempuueckue guaypul. M3mepenue 2eomempuieckux 6eauyuHn.

ITo okOHYAHNH M3YYEeHUS KypPCa YYAlMHCH HAYYUTCSH:

- pacno3HaBaTh HA YEPTEXkKaxX, PUCYHKaX, MOJEISAX U B OKPY/KAOIEM MUPE IIJIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYPBI U UX DJIEMEHTHI;

- CTPOUTH ONPEICIATh UX I'PALyCHYIO MEpY;

- pacro3HaBaTh U U300pa)xaTh Pa3BepTKU KyOa, IPSAMOYIrOJIbHOTO Napajuleienunesna,
IIPaBUWJIBHOM IUPaMUIBI, IWINHIPA U KOHYCA;

- OIPEAETATH 110 JMHEHHBIM pa3MepaM pa3BepTKU (PUTypbI JIMHEIHBIE pa3Mepbl caMoil (pUrypsl 1
Hao000poT;

- BBIYUCIIATH 00BEM IIPSIMOYTOJIBHOTO Mapajulesenunesa u Kyoa.

Yyammiics moJiy4uT BO3MOKHOCTh:

- Hay4UTbCS BBIUUCIIATH 00bEM IPOCTPAHCTBEHHBIX M€OMETPUUYECKHUX (PUIYp, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX ITapaJIICIICIIAIIE OB,

- YIIIyOUTh M pa3BUBATh NMPEACTABIECHUE O POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax;

- HAYYUTHCS IPUMEHSTH NOHATHE PA3BEPTKU JJIS1 BBIIIOJIHEHUSI TPAKTUYECKUX PacYETOB.

Dnemenmur cmamucmuxu, gepoamuocmu. Kombunamopnsvie 3a0auu.

ITo oxoHYaHMH U3y4YeHHUS KYpPCa YYALIUICA HAYYUTCH

- UCIIOJIB30BaTh MPOCTENIIINE CIIOCOOBI MPEACTABIECHUS M aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

- pemaTh KOMOMHATOPHBIE 3a/1a41 Ha HaX0XK/IeHHE KOJIMYEeCTBA 0ObEKTOB MJIM KOMOMHALUIA.

Yyammiics MOJy4UT BO3MOKHOCTD!

- MPUOOPECTH MEepBOHAYAIBHBIM OMBIT OpraHU3aluu cOOpa JAaHHBIX MPH MPOBEICHUHU OIpoca

OOIIECTBEHHOTO MHEHHSI, OCYIIECTBIATh UX aHAlU3, MPEJOCTaBIATh PE3ylIbTaThl OMpOca B BHUJE
TaOIUIIBI, TUATPAMMBIL;
- HAYYUTHCS HEKOTOPBIM CIIEIUANBHBIM MpUeMaM pelieHHs] KOMOMHATOPHBIX 3a/1a4.

IInanupyemble pe3yabTaThbl H3y4eHHUS
Kypca aiare0psl B 7 - 9 kiaccax
PannonajbHbIe UHuCIa

BbImycKHUK Hay4uTCS:
® IOHUMATh OCOOEHHOCTH JIECITUYHON CUCTEMBI CUUCIICHHUS,
® BJIaJIETh MOHATUAMH, CBSI3aHHBIMHU C JISJIMMOCTBIO HATYPAJIbHBIX YHCEIT,



® BEIpA)KaTh YKCIIa B SKBUBAICHTHHIX (popMax, BeIOMpas HanboJiee MOIXO0IAIIYIO B 3aBHCUMOCTH
OT KOHKPETHOU CUTyaluu;

® CPaBHUBATh U YIOPSAJOUYUBATH PALIMOHAJILHBIE YUCIIA;

® BBITIOJIHATH BBIUMCIIEHUS C PALIMOHAIIBHBIMY YUCJIAMU, COYETasl YCTHBIE U TUCbMEHHbBIE TIPUEMBI
BBIYMCIIEHUH, IPUMEHEHUE KAJIBKYJIATOPA;

®IICII0JIb30BATh [OHSATHUS W YMEHMsS, CBSI3aHHBIE C MPONOPLUUOHAIBHOCTHIO BEJIMYMH,
IIPOLIEHTAMU B XOJI€ pELICHMs] MaTeMaTHUUECKUX 3aJa4 U 3aJad U3 CMEKHBIX [IPEIMETOB, BBINOIHSThH
HECJIOKHbIE IPAKTUUECKUE PACUETBHI.

BbInyCKHUK TOJTYYUT BO3MOKHOCTD:

® [03HAKOMUTHCS C MO3UIIUOHHBIMU CUCTEMaMU CUHUCIIEHHS C OCHOBAHUSAMMU, OTIMYHBIMH OT 10;

® yIIyOUTh U pa3BUTh MIPEJICTABICHUSI O HATYpaIbHBIX UMCIaX U CBOMCTBAX JAEIUMOCTH;

®HAYYUTHCS UCIIOJIB30BaThb MNPHUEMBI, PALMOHAIM3UPYIOIINE BBIUUCICHUS, NPUOOPECTH
MIPUBBIUKY KOHTPOJUPOBATH BBIUMCIEHUS, BBIOMPask MOAXOIAIINM JUIsl CUTYalluu CIOCO0.

JeiicTBUTEIbHBIE YHCJIA

¢ BrImyCKHUK HAy4UTCS:

® 1ICII0JIb30BaTh HA4YaJIbHbIE MTPE/ICTABICHHS O MHOKECTBE JIEWCTBUTEIbHBIX YUCEIT;

® BJIa/IETh MOHATHEM KBaJPAaTHOTO KOPHsI, IPUMEHSTh €r0 B BHIYUCICHUSIX.

BbInyCKHUK TOJTYYUT BO3MOKHOCTD:

® pa3BUTH MPEJCTABICHUE O YUCIIE M YHCIOBBIX CUCTEMAaX OT HATypaJIbHBIX /10 JE€HCTBUTEIbHBIX
YHUCEIT; O POJIM BHIUUCICHUHN B YEIIOBEYECKON MPAKTHUKE;

® pa3BUTh U YIIYOUTH 3HAHUS O AECATUYHON 3alUCH A€W CTBUTENbHBIX YHCeN (EPUOAUUECKUE U
HETIEPUOINIECCKUE APOOH).

HN3mepenus, npudJInKeHusl, OLEHKH

BeinmyckHuK HayduTes:

®IICIIOJB30BATh B XOJE pELICHUs 3a/Jad DIJIEMEHTAPHBbIE NIPEICTABICHUS, CBS3aHHBIE C
NpUOIMHKEHHBIMU 3HAYCHUSIMUA BETTUYHH.

BBINyCKHHUK OJIyYUT BO3MOKHOCTbD:

® [IOHATHb, YTO YHCJIOBBIC JaHHBIE, KOTOPbIE MCIONB3YIOTCA JI XapaKTEPUCTUKH OOBEKTOB
OKPY’KaIOILIEr0 MUPA, SIBIIAIOTCS PEUMYIIIECTBEHHO MPUOIMKEHHBIMH, YTO MO 3aMCH MPUOIHKEHHBIX
3HAYEHUH, coJepxalmuxcsi B HHYOPMALMOHHBIX HCTOYHUKAX, MOXHO CYAUTh O MOTPEIIHOCTU
MIPUOJIMIKECHHUS;

®IOHATH, YTO TMOTPEIIHOCTh pe3yabTaTa BBIYMCIECHUN JOJDKHA OBITh COM3MEpUMa C
MOTPELIHOCTHIO UCXOIHBIX JAHHBIX.

AnredOpanyeckue BbIpasKeHUsI

BrinyckHUK HayduTcs:

®BIAJICTh MOHATHUSMH «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHHe», peliaTh 3aayd,
cojJiepkale OykBeHHbIE JaHHbIe; paboTaTh ¢ (hopMyIaMu;

® BBITIONIHATH MPEOOPa30BaHUs BBIPAKEHHM, COJAEPkKAIIUX CTEIEHU C IEILIMH TOKa3aTeIIMH U
KBaJpaTHbIE KOPHU;

® BHITIOJIHATH TOKJECTBEHHBIE MPEOOpa30BaHUs PAIlMOHATBHBIX BHIPAKEHUN HA OCHOBE MPABUII
JeMCTBHI HAaJl MHOTOWIEHAMH U alreOpandeckKuMHu Jpo0siMu;

® BBITOJIHATH Pa3JI0’KEHUE MHOTOUYIEHOB HA MHOKUTENH.

BBINyCKHHK MOJyYUT BO3MOKHOCTD:

® HAYYUTHCS BBIMOJHATH MHOTOIIATOBLIE TMPEOOPa30BaHUS  PAIMOHATBHBIX  BBIPAKEHU,
MPUMEHSIS IHUPOKUI Habop criocoO0B U MPUEMOB;



® IPUMEHATHh TOXJIECTBEHHBIE NMPEOOpa30BaHMs A PEIICHUs 3a/1ad M3 Pa3IUYHBIX Pa3/esioB
Kypca (HampuMmep, A1 HAXOXKACHUS HauOOJIbIIEr0/HAuMEHBILIET0 3HAUCHHSI BRIPAKCHNU).

YpaBHeHus1

BeInyckHUK Hay4duTes:

epelllaTh OCHOBHBIE BHJbl pPAlMOHAIbHBIX YpaBHEHUN C OJHOM NEPEMEHHOM, CHUCTEMBI JIBYX
YpaBHEHUH € ABYMS IEPEMEHHBIMU;

® [[OHMMAaTh YpPaBHEHHE KaK BA)KHEHIIYI0 MAaT€MaTHUYECKYI0 MOJEJb JUIsl ONKUCAHUS U U3y4eHUs
pa3HO0Opa3HBIX PeaTbHBIX CUTYAIHA, PeIIaTh TEKCTOBBIC 3aa4l ajreOpandyecKuM METOJIOM;

® [IPUMEHATHh IpapuuecKue MpEeACTaBICHUS U1 HUCCIEIOBAaHUS ypaBHEHUM, HCCIEIOBaHUS U
peLIeHUs CUCTEM YPaBHEHUN € ABYMS IEPEMEHHBIMHU.

BbInyCKHHMK TOJTYYUT BO3MOKHOCTD:

® OBJIQ/IETh CIEUUAIbHBIMU NMPUEMaMU pEIICHUs YPAaBHEHMM M CHCTEM YpaBHEHMI; YBEPEHHO
MPUMEHATh anmnapaT ypaBHEHUH Ui pelleHHsl pa3HooOpasHbIX 3ajjad U3 MaTEeMaTHKH, CMEKHBIX
MIPEIMETOB, MPAKTUKH;

® [IPUMEHSATh rpapuuecKue MpeaACTaBICHUs JJIs UCCIEIOBaHUS ypaBHEHHH, CUCTEM ypaBHEHUH,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

HepaBencrBa

BBITTyCKHHUK HAYIUTCS:

®[IOHMMAaThb MW MPHUMEHSTb TEPMHUHOJOTHUIO M CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEpaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

e peliaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; pellaTh KBaJpaTHBIE
HEpaBEHCTBA C OMOPO Ha rpaduyecKue npeacTaBICHHS;

® [IPUMEHSTH alllapaT HePaBeHCTB [Tl pElIeHUs 3a/1a4 U3 Pa3IMYHBIX pa3lIeNoB Kypca.

BbInyCKHHUK TOTYYUT BO3MOKHOCTh HAYUUTHCS:

e pa3HOOOpa3HBIM MpHEMAM JI0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHATH amnmapar
HEPaBEHCTB JUISl pelIeHHs] pa3HOOOPa3HBIX MaTeMaTUYECKUX 3a7ad U 3a/1ad U3 CMEKHBIX IPEIMETOB,
MIPAKTHKU;

® [IPUMEHSATH TpaduyecKre IPeICTaBICHUS IJIs UCCIIEJOBAaHUS HEPABEHCTB, CUCTEM HEPaBEHCTB,
cojiepaniux OykBeHHbIE KOI(DPHUITUEHTHI.

OcHoBHbIEe MOHATHS. Unc10BbIe PYHKINH

BoinmyckHUK Hay4YUTCS:

®[IOHMUMATh U HCIOJB30BaTh ()YHKIIMOHATbHBIC TOHATUS M S3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003HaYCHHS);

® CTPOUTH TpaduKU 3JIEMEHTAPHBIX (YHKIIMI; HCCIEA0BATh CBOWCTBA YHCIOBBIX (YHKIMH Ha
OCHOBE U3YyUCHUS MOBE/ICHUS UX TPAPHKOB;

® IOHMMATh (PYHKIHIO KaK BXKHEUIIYI0O MaTEMaTHYECKYI0 MOJEJb JJsl OMHMCAHUS MPOLIECCOB U
SIBJICHUN OKPYXKAIOLIET0 MHUpa, MPUMEHSATh (PYHKIIMOHAIBHBIN SI3bIK ISl OMMCAHMSI U MCCIEAOBAHUS
3aBUCHUMOCTEN MEXTy GU3NUECKUMU BETUIMHAMHU.

BBITyCKHHUK TOTYYUT BO3MOKHOCTb HAyYUTHCS:

® [IPOBOJIUTH HCCIICJIOBAHUS, CBS3aHHbIE C W3Yy4EHMEM CBOWCTB (YHKUUI, B TOM 4YHCIE C
HCIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'paMKOB M3YUEHHBIX (PYHKIMH CTpOUTH OoJiee CIOXKHbIE
rpaduku (KyCOUHO-3aJaHHBIE, C «BBIKOJOTHIMI» TOUYKAMU U T. 11.);

® 1ICTI0JIb30BaTh (DYHKIMOHAIBbHBIE TMPEACTABICHUS W CBOWCTBA (QYHKIMHA M pEIIeHUS
MaTeMaTHYeCKHX 3a7a4d U3 Pa3IudHbIX Pa3fesioB Kypca.

YucaoBbie MOCACA0BATEIBLHOCTH

BhBITyCKHHUK HAy4IUTCS:



®[IOHMMAaTb U MHCIOJIb30BAaTh S3bIK IOCJIENOBATENILHOCTEN (TEPMHUHBI, CHUMBOJINYECKUE
0003HaYCHHS);

® IpUMEHATH (OPMYIbI, CBSA3aHHBIE C apU(METHYECKOH M TEOMETPUYECKOW mporpeccuil, u
anmapar, c()OpMHUPOBAHHBIN MPU U3YUYEHUH JPYTHX Pa3JesioB Kypca, K PEIICHHUIO 33134, B TOM YHUCIIE C
KOHTEKCTOM M3 PEAIBHOM KU3HU.

BBINTYyCKHHK NIOJIy4UT BO3MOKHOCTh HAYYUTHCS:

e periatb KOMOMHUPOBAHHBIE 33/1a4X C TPUMEHEHHEM (OpPMYJI II-TO WIEHA U CyMMBI MEPBBIX IT
YJICHOB apU(PMETHIECKON U Te€OMETPUUYECKON MPOTPECCUi, TPUMEHSISI IPH 3TOM ariapar ypaBHEHUH U
HEPAaBEHCTB;

® IOHUMATh APU(PMETHYECKYI0 U TEOMETPHUECKYIO IMPOTPECCHH KaK (PYHKIHH HATypalibHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUECKYIO MPOTPECCUI0 C JTUHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C
JKCIIOHEHIIMAIBHBIM POCTOM.

OnucarejbHas CTATHCTHKA

BbINyCcKHMK Hay4yuTCsl HCIOJIb30BAaTh MPOCTEHIINE CIOCOOBl MPEACTAaBICHUS U aHalIu3a
CTaTUCTUYECKUX JIaHHBIX.

BhINyCKHUK MOJIYYUT BO3MOXKHOCTH HMPHUOOPECTH MEpPBOHAYAIBHBIM ONBIT OpraHU3alu cOopa
JTAHHBIX MPU IPOBEACHUM OMpOca OOIIECTBEHHOTO MHEHHMSI, OCYIIECTBIATh UX aHaJIU3, IPEICTaBIATh
pe3ynbTaThl OIpoca B BUAE TaOIUIIbI, AUATPAMMBI.

CayuaiiHble cOObITHSI M BEPOATHOCTh

BoInycKHMK HAyYUTCS] HAXOJIUTh OTHOCUTENBHYIO YaCTOTY U BEPOSATHOCTD CIIy4allHOTO COOBITHS.

BhInycKHHUK TOTyYUT BO3MOKHOCTH IPUOOPECTH OTBIT MPOBEACHUS CITyYallHBIX SKCIIEPUMEHTOB,
B TOM YHCIJIE, C TIOMOIIBIO KOMIIBIOTEPHOTO MOJCIUPOBAHNUs, HHTEpIpEeTaluu WC pe3ynbTaToOB.

KomOunaTopuka

BbInmyckHUK HayuuTcs peliatb KOMOMHATOPHBIE 3a/la4d Ha HAXO0XKJIEHHE YUCiIa 0ObEKTOB MM
KOMOMHAIUH.

BBINyCKHUMK MOJIY4YUT BO3MOXKHOCTH HAYYUTBHCS HEKOTOPBIM CIECLMAIBHBIM IIPUEMAM PEILEHUS
KOMOMHATOPHBIX 3a/1a4.

[Inanupyemble pe3y/bTaThbl U3yYeHUSI
Kypca reoMeTpum B 7 - 9 kiaccax
Harasanas reomerpust

BoinmyckHUK Hay4YUTCS:

1) pacro3HaBaTh Ha YepTEKaxX, PHUCYHKA, MOJECISIX M B OKPYXKAIOIIEM MHUpPE IUIOCKUE H
MPOCTPAHCTBEHHBIC TEOMETPUYECKHE (QDUTYPHI,

2) pacro3HaBaTh pPa3BEPTKU Ky0a, NPSIMOYTOJILHOTO TapajUielienunea, MpaBUiIbHOM
MUPaMUIbl, HWIMHAPA U KOHYCa,

3) OTpENeNATh 10 JIMHEHHBIM pa3MepaM pa3BepTKH (UTYphI JTMHEHHBIC pa3Mepbl caMoi
¢burypsl 1 Ha060pOT;

4) BBIYUCIIATH 00bEM MPSIMOYTOJILHOTO Mapajlieeure/a.

BBITyCKHHUK TOTYYUT BO3MOKHOCTbD:

5) BBIYHCIIATE OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYp, COCTaBICHHBIX W3
MPSIMOYTOJIBHBIX MapalljIeNieUIeOB;

6) yrayOuTh M pa3BUBaTh MPEACTABIEHUS O  MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX
¢burypax;

7) MPUMEHSTH MOHATHE PA3BEPTKU IS MPAKTUUYECKUX PACUETOB.

I'eomeTpuyeckue purypbl
BbinycKHUK Hay4YUTCS:
1) II0JIb30BAaThCsl T€OMETPUYECKUM SI3BIKOM JJIsl ONMCAaHUS IPEAMETOB OKPYKAIOIIETO
MHpa 1 UX B3aUMHOTO PacroJIOKEHUS;



2) pacro3HaBaTh U U300pakaTh Ha YEPTEKaX U PUCYHKAX T€OMETpUYECKUE (PUTYPBI U UX
KOH(UTypanuu;

3) HAXOJUTh 3HAYEHUS JJIMH JUHEHHBIX 3J€MEHTOB (DUTYp U UX OTHOIICHUS, TPATYCHYIO
Mepy yrioB ot 0° 1o 180°, mpuMeHsisi onpeneneHus, CBOWCTBA M MPU3HAKH (UTYP M UX DIIEMEHTOB,
oTHOIIeHUs (hUryp (PaBEHCTBO, MOI00ME, CAMMETPHUH, IOBOPOT, MAPAJUICIBHBIN IEPEHOC);

4) OTIEPHPOBATH C HAYAJILHBIMU MOHATUSMHU TPUTOHOMETPUU U BBITIOJIHATH 3JIEMEHTapHBIC
Ha/l QYHKIUSAMH YIIIOB;

5) pemaTh 3amaud Ha JOKa3aTeIbCTBO, OMHPAsCh HAa HW3yYCHHBIE CBOMCTBa (GuUryp u
OTHOIIEHHS MEX/ly HUIMH U TIPUMEHSS U3y4EHHBIE METO/IbI JOKA3aTEIbCTB;

6) pemaTh HECJIOXHBIE 3a7aydl Ha TOCTPOCHHE, TPUMEHSSI OCHOBHBIC aJrOPUTMBI
MIOCTPOSHHSI C TIOMOIIBIO IIUPKYJIISI M JTMHEHKH;

7) pemaTh MPOCTeHITNe IUIAHUMETPHYECKUE 3a/1a41 B TIPOCTPAHCTBE.

BBINTYCKHHK NOJIyYUT BO3MOKHOCTB:

8) OBJIAJCTh METOJAaMH PELICHUs 33/1a4 HAa BBIYMCIICHHMS M JOKA3aTeIbCTBA: METOJOM OT
MPOTUBHOT0, METOAOM MOJ00Hs, METOJOM Iepedopa BapHaHTOB M METOJOM T'€OMETPUUYECKUX MECT
TOYEK;

9) MpHOOPECTH OTBIT MPUMEHEHHUS ANreOpandeckoro u TPUTOHOMETPHUYECKOTO arapara u
Wel ABYKEHUS MPH PEIICHUN T€OMETPHUECKIX 3a/1a4;

10) OBJIAZICTh TPAJUIIMOHHON CXEMOMW pelIeHHs 3a/1a4 Ha TIOCTPOCHUE C TIOMOIIBIO ITUPKYIIS
U JTMHEWKH: aHaJu3, IOCTPOEHUE, T0KA3aTeIbCTBO U HUCCIEA0BAHNUE;

11) HAYYHUTHCS PelaTh 3a/1a4d Ha TIOCTPOCHUE METOJOM T€OMETPHUYECKOTO MECTa TOUEK U
METOJIOM I10I00HS;

12) MPUOOPECTH OMBIT HUCCIIEOBAHUS CBOMCTB IUIAHUMETPUUYECKUX (UTYp € MOMOIIbIO
KOMITBIOTEPHBIX IPOTPaMM;

13) MPUOOPECTH ONBIT TPH BBHINIOJHEHWH TPOEKTOB TO TemaMm: «l eoMeTrpudeckue

npeoOpa3oBaHus Ha TUIOCKOCTHY, «[locTpoeHre oTpe3koB 1mo hopmyiey.

HN3mepenne reoMeTpu4ecKUX BeJTUYMH
BrImyckHUK Hay4YUTCS:

1) HCI0JIb30BaTh CBOICTBA U3MEPEHHUS UIMH, IUIOIIAZeH U YIioB MpU PEUICHUH 3a/a4d Ha
HaX0XJICHUE JJIMHBI OTPE3Ka, IJIUHBI OKPY>KHOCTH, JUIMHBI TyTH OKPY>KHOCTH, IPalyCHOI MephbI yria;

2) BBIYHCIATh JJIUHBl JIMHEHHBIX 3J€MEHTOB (PUIYp W UX YIJIbl, UCHOJB3YS (OPMYIBI
JUIMHBI OKPYXHOCTH U JJIMHBI TYT'H OKPY>KHOCTH, (POPMYIIBI IIIOIAAeH Guryp;

3) BBIYHCIATh  IUIOMIATU  TPEYrOJbHHUKOB, MPSMOYTOJIBHUKOB, IapajjieIOrpaMMOB,
Tpamnenuii, KpyroB ¥ CEKTOPOB;

4) BBIYHCIISATE ATUHY OKPY)KHOCTH, IJIUHY AYTU OKPY>KHOCTH;

5) peliaTh 3aaud Ha J0Ka3aTelbCTBO C MCIOJIb30BaHUEM (OpMYI AJIUHBI OKPY)KHOCTU U
JUIMHBI IyTU OKPYKHOCTH, GOpMYyI Iiomaaeit Guryp;

6) pelath MpakTUYeCKUe 3aJaud, CBSI3aHHbIE C HAXOXKJICHHUEM T'€OMETPUUYECKUX BEIUYUH

(I/ICHOJ'IBSYSI IIpu H606XO,I[I/IMOCTI/I CIIPAaBOYHUKH U TCXHUYCCKHEC CpCI[CTBa).

BbINyCKHMK MOJyYUT BO3MOKHOCTD:

7) BBIUUCIIATH IUIOMIAAN (UTYp, COCTABIEHHBIX M3 JIBYX WIM 0oJiee MPSIMOYTOJILHUKOB,
NapajuIeIOTPaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOPa;

8) BBIYMCIIATH IUIOIIAAM MHOTOYTOJIBHUKOB, UCIOJb3Ysl OTHOLIEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTaBIEHHOCTH;

9) pUOOPECTH OMBIT IPUMEHEHHUs AIre0pandeckoro ¥ TPUrOHOMETPUUYECKOTO armapara 1
UJEH IBUKEHUS IPU PELIEHUM 33124 Ha BBIYMCIEHUE IUIOIAE MHOTOYIOJIbHUKOB.

Koopannatsl
BrITyCKHUK Hay4IUTCS:



1) BBIUUCIIATh JUIMHY OTPE3Ka MO KOOPJAMHATAM €ro KOHLOB; BBIYUCIATH KOOPAMHATHI
CEPEIMHBI OTPE3KA;
2) HCMOJIb30BATh KOOPJAUHATHBIN METOJ ISl U3YYEHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEM.

BBINTYCKHHK IIOJIy4UT BO3MOKHOCT:

3) OBJIAJECTh KOOPAUHATHBIM METOJIOM PELICHUs 3a/1a4 Ha BBIYKMCIICHUE U JJOKA3aTEIbCTBO;

4) MpHOOPECTH OMBIT WCHOJIB30BAHUS KOMIBIOTEPHBIX MPOTpaMM Ui aHaJIM3a YacTHBIX
CJIy4aeB B3aMMHOI'O PACIOJIOKEHUS OKPYKHOCTEN U MPSMBIX;

5) mprOOpPECTH OMBIT BBHIMOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpIUHATHOTO

MCTOZa IIpU pCHICHUHN 3a/]a4 Ha BBIYUCIICHHUE U JOKAa3aTCIILCTBOY.

BekTopsl

BeinmyckHuK HayduTes:

1) ONIEPUPOBATH C BEKTOPAMM: HAaXOIUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKH, HAXOIUTh BEKTOP, PAaBHBIN IIPOMU3BEACHHIO 33JaHHOTO BEKTOPA HA YUCIIO;

2) HaxOJIWUTh Ui BEKTOPOB, 3aJaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpPA, KOOPAMHATHI
CYMMBI M pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIAUHATHI IPOM3BEIEH s BEKTOpA Ha YUCIIO, IPUMEHSS
IIpU HEOOXOIMMOCTH COYETaTENbHbIMN, IEPEMECTUTENBHBIN U pacIpeIeIUTEIbHbIN 3aKOHBI;

3) BBIUUCIIATh CKAISIPHOE NPOU3BEICHUE BEKTOPOB, HAXOJWUTh YroJl MEXIY BEKTOPaMH,
YCTaHaBIUBATh MEPIECHINKYIIPHOCTD MPSIMBIX.

BBINTYyCKHHK NIOJIyYUT BO3MOKHOCTB:

4) OBJIAJETh BEKTOPHBIM METOJIOM JUISl PEIICHUS 3a7a4 Ha BEIYKMCIICHUE U JIOKA3aTEIbCTBO;

5) MPUOOPECTHU OMBIT BHIMIOJIHEHUSI IPOEKTOB Ha TeMy «lIpuMeHeHue BEKTOPHOTO METoja
IIpY PEILIECHUHU 3a/1a4 Ha BBIYKMCIIEHUE U I0KA3aTEIBCTBOY.

Cucrema ornieHUBaHUS

OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PA00T 00y4aloIMUXCH 110 MaTeMaTHKe.
OTBET OIICHMUBAETCSI OTMETKOM «5%, €CIIH:
O paboTa BBITIOJIHEHA TTOJTHOCTHIO;
O B JIOTHYECKHUX PACCYKACHUIX U 000CHOBAHUU PEIICHUS HET IPOOEIOB U OIINO0K;
O B penieHH HET MaTeMaTHIECKUX OITMOOK (BO3MOYKHA OJTHA HETOYHOCTh, ONKUCKA, KOTOpas HEe
SIBJISIETCS CJICICTBHEM HE3HAHMSI MJIM HETTIOHUMaHUS y9eOHOTO MaTepuaa).
OtMmeTKa «4» CTaBUTCS B CICAYIONIUX CIIydasiX:
O paboTa BBITIOJIHEHA MTOJTHOCTHI0, HO 000CHOBAHUS IIArOB PEIICHUS HEJOCTATOYHBI (€CITH YMEHUE
000CHOBBIBATH PACCYKICHHUS HE SIBIISJIOCH CIIENHAIBLHBIM 00BEKTOM IPOBEPKH );
O nomyIieHsl OJJHa OMIMOKA UJIU €CTh JIBa — TPU HEA0UYETA B BBIKIIAJIKAX, PUCYHKAX, YePTEkKaxX UIIN
rpadukax (eciid 3T BUJIbI padOT HE SBJISUIUCH CIICIIMAIBHBIM 00bEKTOM IPOBEPKH).
OtMeTKa «3» CTaBUTCS, €CIIN:
O ponymieHo 6osiee 0 HOM OMMOKY MIIH O0JIee IBYX — TPEX HEIOYETOB B BBIKJIAAKAX, YSPTEKAX HUITH
rpadukax, Ho oOyJarouics 00agaeT 00s3aTeIbHBIMU YMEHUSIMH TI0 TTPOBEPSIEMOU TeMe.
OTMeTKa «2)» CTaBUTCS, €CIIN:
O momymieHsl CylIeCTBEHHBIE OMMOKH, TIOKA3aBIIKe, YTO 00yJaronuiics He 001aaaeT 00sa3aTenbHBIMU
YMEHUSIMH TI0 IaHHOM TeMe B TIOJTHOU Mepe.
OtMmeTKa «1» cTaBUTCS, €CIIN:
O pabora mokazasna MoJHO€ OTCYTCTBUE y 00ydaroIierocs 00s;3aTeIbHbIX 3HAaHUN U YMEHHH 110
MIPOBEPSAEMOI TEME WIIM 3HAUYUTEIIbHAS YacTh PAOOTHI BBIMTOJIHEHA HE CAMOCTOSTEIIBHO.
YuuTtenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOMPOC WJIM OPUTHHATIBHOE PEIICHUE
3a7a4M, KOTOPbI€ CBUJETEIHLCTBYIOT O BHICOKOM MaTe€MaTUUYE€CKOM Pa3BUTHUU 00yUYaroIIerocs; 3a
pelnieHue 6ojee CI0KHOM 3a/1a4yl WM OTBET Ha 0oJiee CII0KHBINA BOMPOC, MPEIOKEHHBIC
oOyuaromiemMycs JOTIOTHUTEIBHO MMOCIE BBIMOTHEHUS UM KaKUX-TH00 APYruX 3alaHui.



OueHka yCTHBIX OTBETOB 00y4alOIIMXCs 10 MATEeMAaTHKe
OTBeT OIIEHUBACTCSI OTMETKOM «5», €ClIU YUCHHK:
O momHO pacKpbLT co/IepKaHue MaTepuaia B 00beMe, IPeyCMOTPEHHOM MPOTrPaMMOM M YIeOHUKOM;
O U301 MaTepual rPaMOTHBIM SI3BIKOM, TOYHO UCIIOJIb3YsI MAaTEMATHYECKYIO TEPMUHOJIOTUIO 1
CHUMBOJIMKY, B OIIPEAEIEHHOM JJOTMYECKOMN MOCIEA0BATEIBHOCTH;
O npaBWIBLHO BBITIONHWI PUCYHKHU, YEPTEKH, TPa(UKU, COMMYTCTBYIOIIUE OTBETY,
O noxasajl yMeHue WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU MIPUMEPAMHU, IPUMEHSTH €€ B HOBOM
CUTYAILIMH TPU BBITOJTHEHUH MPAKTUYECKOTO 3a/1aHNS;
O mpoIeMOHCTPUPOBAI 3HAHUE TEOPUH PAHEE U3YUYEHHBIX COMYTCTBYIOMINX T€M, C(HOPMUPOBAHHOCTD
Y YCTOMYUBOCTD UCIIOJIB3YEMBIX MIPU OTBETE YMEHUN U HABBIKOB;
O oTBeyan caMoCTOSATENbHO, 0€3 HaBOASILKUX BOIIPOCOB YUUTEIS;
O BO3MOYKHBI OJTHA — JIB€ HETOYHOCTH IPU OCBEIICHUE BTOPOCTEIICHHBIX BOIPOCOB MJIM B BBIKJIAIKAX,
KOTOPBIE€ YUCHHUK JIETKO UCIIPABUII TIOCIIC 3aMEYAHUST YIUTEIIS.
OTBET OIIEHUBAETCSI OTMETKOM «4», €CJIM YAOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OLICHKY «5»,
HO TIPY 9TOM UMEET OJIUH U3 HEI0CTATKOB:
O B UBJI0KEHUU JOMYIIEHBI HEOOIbIIINE MTPOOEIThI, HE NCKA3UBIIIEE MATEMATUUECKOE COIePKAHNE
OTBETA;
O pomymieHsl OJMH — JIBa HEJIOYETA MPU OCBEIICHUH OCHOBHOTO COJICPKAHUs OTBETA, HCTIPABJICHHbBIS
MOCJIe 3aMeYaHus yIUTEI;
O nomymieHs! omuoOKa uiax 00Jiee TBYX HEIOYETOB IMPH OCBEIIICHUH BTOPOCTEIIEHHBIX BOMPOCOB WJIH B
BBIKJIAJIKAX, JIETKO UCTIPABIICHHBIE TIOCTIE 3aMEUaHUs YIUTETIS.
OtmeTka «3» CTaBUTCS B CICAYIONIUX CITydasix:
O HemoJHO PAaCKPBITO CoJIepKaHne MaTepuaa (coaepaHue U3J10kKeHo (parMeHTapHO, He Bcera
MOCJIEI0BATEIILHO), HO TIOKA3aHO 00111ee MOHUMaHNe BOIIPOCa U MPOIeMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHBIE JUIsl YCBOCHUSI IPOrPaMMHOTO MaTepuaina (onpeaeneHs! « TpeboBaHusIMHU K
MaTeMaTH4eCKON MOIrOTOBKE YYaIlllUXCs» B HACTOSIIENH porpaMMe M0 MaTeMaTHKeE);
O umenuch 3aTpyJHEHUS UK IOMYIICHBI OIIMOKYU B ONPEAETICHIN MaTeMaTHYeCKOH TEPMUHOJIOTHUH,
YEepTe)Kax, BBIKIAJAKAX, UCIIPABIICHHBIE NIOCIIE HECKOJIBKUX HABOISALIMX BOIIPOCOB YUUTEIS;
O y4eHUK He CHpaBUIICS C IPUMEHEHHEM TEOPUHU B HOBOM CUTYyal[MU IIPH BBINOJHEHUN TPAKTUYECKOTO
3aJlaHusl, HO BBITIOJIHIII 3aJaHUs 0053aTEIbHOI0 YPOBHS CII0KHOCTH I10 IaHHOU TeMe;
O npu A0CTaTOYHOM 3HAHUM TEOPETUUECKOTO MaTe€pHalla BbISIBJICHA HEOCTATOUYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.
OtMmeTKa «2» CTaBUTCS B CIEAYIOUIUX CIIydasiX:
O He pacKkpbITO OCHOBHOE COJIep>KaHue YueOHOTo MaTepuaa;
O oOHapyxeHO HEe3HAHUE YUEHUKOM OOJIbIIel niin HanboJsiee BaXKHOW 4acTh y4eOHOTO MaTepuarna;
O nomymieHs! OMUOKY B ONIPEACTICHUH MOHATHH, IPU HUCIOIb30BAaHIUHM MaTeMaTH4eCKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexax Win rpadukax, B BHIKIAJIKAX, KOTOPbIE HE UCIIPABJICHBI MTOCIE
HECKOJIbKUX HAaBOJISALIMX BOIPOCOB YUUTEIIS.

@®opMBbI KOHTPOJISI: YCTHBIN ONPOC, TECTUPOBAHUE, 3a4€T, KOHTPOJIbHAS paboTa,
caMoCTOsTeNbHas padboTa.
OCHOBHOI1 HHCTPYMEHTAPMIi: YCTHBIN OIIPOC, KOHTPOJIbHAsL paboTa, TECT, CAMOCTOSITEIbHAs
pa0ora.
IInanupyemsle pe3yabTaThl H3yUeHHs1 yueOHOro npeamera «MaTteMaTuka»
JIn4HOCTHBIE pe3y/IbTaThl:
¢ hopMuUpOBaHME MTO3HABATEIBLHOIO UHTEPECA, NHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH
yJamuxcs; yOeKJJeHHOCTb B BO3MOXHOCTH MO3HaHUS NPHUPOJbI, B HEOOXOAMMOCTH Pa3yMHOIO
UCIOJIb30BAHUS JOCTH)KEHUM HayKM M TEXHOJOTMH JUIs JalbHEHIero pa3BUTHS YeJOBEYECKOTO
oOmiecTBa, yBaXEHHE K TBOPLIAM HAayKHM W TEXHUKH, OTHOIIEHHE K MAaTeMaTHUKE KaK JJIEMEHTY
00I11eYeNIOBeYeCKOW KyJIbTYphl;  CAMOCTOSITEIbHOCTh B NPUOOPETEHUH HOBBIX 3HAHUH U
MPAKTUYECKUX YMEHUH;

® MOTHBaIHA 06pa30BaTeJIBH01>i ACATCIIBHOCTH  IINKOJBbHHUKOB Ha  OCHOBC JIMYHOCTHO



OPUEHTUPOBAHHOTO IMOJX0/a; (POPMUPOBAHHME IIEHHOCTHBIX OTHOUICHUW NIPYT K JAPYry, YUHUTEINIO,
aBTOpaM OTKPBHITUH U N300peTeHUil, pe3ybTaTaM 00yUeHHs.

MeranpeaMeTHble pe3yJabTaThl:

OBJIJICHUE HABBIKAMHU CaMOCTOSATEIILHOTO MPHOOPETEHNS HOBBIX 3HAHW, OpPraHu3aluy y4eOHOU
ACATCIBbHOCTH, INIOCTAHOBKH ueneﬁ, IJIaHWUPOBAaHUA, CAMOKOHTPOJIA W OLCHKU PE3YJIbTATOB cBOCH
ACATCIIBHOCTH, YMCHUAMMU NPCABUACTD BOSMOXKHBIC PE3YJIbTATEI CBOUX IICﬁCTBHfI;

IIOHUMaHUue paSJII/I‘-II/Iﬁ MCXKAY HCXOIHBIMU d)aKTaMI/I H TUIIOTE3aMHU JId HUX O6”I)$ICHGHI/I$I,
TCOPECTHUICCKUMHU MOJCIAIMH U PCAJIbHBIMU 06"I>GKT21MI/I, OBJIAICHUEC YHUBCPCAJIIbHBIMHA y‘-IG6HI)IMI/I
I[GI\/JICTBI/UIMI/I Ha OpuMEpax THUIOTE3 A OOBSICHEHHST HM3BECTHBIX (1)8,KTOB u BKCHepHMeHTaHBHOﬁ
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIENIEH IIPOLIECCOB MM SIBJIICHU;

dbopmMHupoBaHHE YMEHHMI BOCIPUHHMMATh, IepepadaThiBaTh W TMPEABSIBIATh HHEOOPMALHUIO
CIIOBECHOM, 00pa3HOM, CUMBOJMYECKON (hopMax, aHAJIM3UpPOBaTh M IepepadaThiBaTh MOIYYEHHYIO
I/IH(l)OpMaHI/IIO B COOTBCTCTBHMHU C IIOCTABJICHHBIMU 3aJadaMM, BBIACIATHE OCHOBHOC COACPKAHHC
IMPOYUTAHHOI'O TCKCTA, HAXOAWUTH B HEM OTBETHI HAa IMOCTABJICHHBIC BOITPOCHI U U3JIaraThb €ro,

IPUOOPETEHUE OIBbITa CaMOCTOATENBHOIO IIOMCKA, aHaiau3a M oT0opa HHQOpMaLUu ¢
HCIIOJIb30BAHHUEM PA3JIMYHBIX MCTOYHHUKOB W HOBBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHH AJId peIICHUA
IIOCTAaBJICHHBIX 3a1a4,

pasBUTHUC MOHOJOTHYECKOH H JIH&HOFI/I‘—IGCKOﬁ pe€ur, YMCHUSA BbIpaXXaTb CBOW MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECEHNKA, TIOHUMATh €ro TOYKY 3peHUs, IpU3HaBaTh MPaBo APYroro
YCJIOBC€KAa HaAa MHOC MHCHHEC, OCBOCHUC IMTPUEMOB )Iel\/’ICTBI/II\/'I B HCCTAHAAPTHBIX CUTyallUAX, OBJIAJACHUC
OBPHUCTUYCCKUMHU METOJaMU PCIICHUA npo6neM;

dbopmupoBaHue yMeHUW pabOTaTh B TPYMNIE C BHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX peJeH,
MPEACTABIISITh U OTCTaUBAaTh CBOM B3TJISABI M YOCXKICHUS, BECTU JUCKYCCHIO.

IIpenmeTHble pe3yJibTaThI:

3HATH/IOHUMATh

o) CYIIECTBO MOHATHS MaTEMaTHYECKOTO JI0KA3aTeNIbCTBA; TPUMEPHI JJ0Ka3aTeIIbCTB;

o) CYIIECTBO MOHATHS AJITOPUTMA; TPUMEPHI aJITOPUTMOB;

o) KaK HMCTOJB3YIOTCS MareMaTudeckue (hopMmyiibl, YpaBHEHUS W HEPABEHCTBA; MPHUMEPHI
WX TIPUMEHEHUS JUIsl pEIICHUS MAaTeMaTHUYECKUX U MPAKTUYECKUX 3a/1a4;

o) KaK MaTeMaTHYeCKH OMNpeICIICHHbIe (DYHKIMM MOTYT OIMCHIBATh PEabHbBIC
3aBUCHUMOCTH; IPUBOJAUTH MPUMEPHI TAKOTO OTHCAHUS;

o KaK TMOTPEOHOCTH TMPAKTUKH TMPUBEIM MAaTeMaTHYECKyl0 HayKy K HEO0OXOIUMOCTH
pacIIupeHus IOHATHS YHCIIA;

o BEPOSTHOCTHBIM XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIEro MHpa; MPUMEPHI
CTaTUCTUYCCKUX 3aKOHOMEPHOCTEH U BHIBOIOB;

o) CMBICIT HJICJIM3allMK, TO3BOJISIONICH peniaTh 3aJa4d pealibHOM JeHCTBUTEIBLHOCTU
MaTeMaTHYCCKUMH METOAaMH, IIPUMEPhI OIITMOO0K, BO3HUKAIOIIKMX MIPH HICATU3AIUH;

yMeTh
o) BBITIOJIHATh apU(PMETHYECCKUE JACUCTBUSA C PAlMOHAIBLHBIMHA YHCIAMH, CPaBHUBATh

paluOHAJIbHBIC M JICHCTBUTEIIbHbBIC qyucCijia, HaXOJHUTb 3HA4YCHMHA CTEIICHEH C panrnoHaJIbHbIMHA
IIOKa3aTCIIsIMHU U KOpHeI\/’I n-oit CTCIICHHU, HAXOAUTh 3HAYCHUA YHMCIOBBIX BLIpa)I(eHHfI, coacpiKalux
JIECTBUTEIIbHBIE quciia,

o BBIIIOJIHATD OLICHKY YHUCJIOBBIX BBIpa)KeHHﬁ;

o HaxoauThb a6COJ'IIOTHyIO U OTHOCHUTCJIbHYIO TOTPCHIHOCTD HpI/I6J'II/I)I(eHI/ISI;

o COCTaBJIATDH 6YKBCHHBIC BBIPA’KCHUA U q)OpMy.TILI 110 YCJIOBHAM 3a1a4,

o OCYHICCTBJIAAT B BBIPAKCHUAX H q)OpM}U'IaX YHUCJIOBBIC MOACTAHOBKM H BBIIIOJHATH

COOTBETCTBYIOIIIME BBIYMCIEHUS, OCYIIECTBIATH IOJACTAHOBKY OJHOIO BBIPDAXKEHUS B JPYroe;
BbIpaXaTh 13 GOPMYI OJTHY IEPEMEHHYIO Yepe3 OCTAJIbHbIE;

o BBINIOJIHATh OCHOBHBIE JEHCTBUS CO CTEMEHSAMM C PAllMOHAJIbHBIMU IIOKA3aTENISIMHU, C
MHOTOYJIEHAMH M C aireOpandyecKUMH JpoOSMH; BBINONHATH pa3joKeHHE MHOTOYWICHOB Ha
MHOXHTEJH; BBIIOJIHATH TOXJIECTBEHHbIE NPEOOpa30BaHMs PALMOHATIBHBIX M HMPPALUOHAIBHBIX



BBIPAXKCHUH;

o MPUMEHSATh CBOMCTBA apU(PMETUYECKHX KOpPHEH N-Oi CTEMEeHW Il BBIYMCIICHUS
3HAYEHUN U IPe0Opa30BaHUM UMCIIOBBIX BBIPAXEHUN, COEPKAILINX KOPHH;

o pewmiatb KBaJApaTHBIE YPaBHEHHUs ,  PAlUOHAIbHBIC YPAaBHEHUS M IPOCTEHIINe
HMPPALMOHAIIBHBIC YPABHEHHUSI , HEIMHEUHBIE CUCTEMBI ;

o pelars KBaJpaTHbIE HEPaBEHCTBA U JPOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OIHOM
MEPEMEHHOM U UX CUCTEMBI;

o pelaTh TEKCTOBbIE 3aJja4K aJireOpanuyeckuM METOJIOM, UHTEPIPETUPOBATH I10JIy4EHHBIH
pe3ynbTar, MPOBOAUTE OTOOP PEHICHUH, UCXOA U3 (HOPMYITUPOBKH 331a4H;

o n300pakaTh 4YMCIa TOYKAMH Ha KOOPAMHATHOM NPSMOH, HM300pakaTh MHOKECTBO
peuIeHui HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

o OIPENENATh KOOPAMHATBI TOYKM INIOCKOCTH, CTPOUTH TOYKM C 33JaHHBIMHU
KOOpJAMHAaTaMH; U300pakaTb MHOXKECTBO PELICHUH ypaBHEHUs, HEPABEHCTBA, CUCTEMBI;

o HaxOAWTh 3HaYeHUs QYHKIMH, 3amaHHOM (opmynoi, Tabmuieit, rpadpukomM To ee

apryMeHTy; HaXOJUTh 3HAYEHHE apryMeHTa M0 3Ha4eHWIO (PYHKIMM, 3aJaHHOW TrpapuKkoM WU
TaOJIUIEN;

o OmpeAensaTh CBOMcTBa (yHKIMH 1O ee rpaduKy; TNpPUMEHATh TIpaduyeckue
MIPEJCTaBICHUS [IPH PEIICHUH ypaBHEHUI, CUCTEM, HEPABEHCTB;

o OTIMCHIBATh CBOMCTBA M3YYCHHBIX (DYHKITHI, CTPOUTH UX I'pauKH;

o) MTPOBOJIMThH JIOKA3aTEeNIbCTBA, TOJIYYaTh TMPOCTEHINAE CIICACTBHS W3 W3BECTHBIX WIIH
paHee TIONYYCHHBIX YTBEP)KJICHWH, OIEHUBATh JIOTHYECKYIO MPABUIBHOCTH  PACCYXKICHHIA,
WCIOJIb30BaTh MPUMEPHI JIJIS FULTIOCTPAIIMH U KOHTPIIPUMEPHI JIJISl OTIPOBEPKCHHSI YTBEPIKICHHIA,

o U3BJIeKaTh MHGOpMAINIO, MPEACTaBIECHHYI0 B TalOlMIax Ha auarpammax rpaduxax;
COCTaBJISATh TAOJIMIIBI, CTPOUTH JUATPAMMBI, Tpa(UKH;

o) BBIYUCIIATh CPEIHHME 3HAYCHHS  PE3yIbTaTOB HM3MEPEHHH W CTaTUCTUYCCKUX
HCCIICTOBAHUM;

o HaxOAWTh YacCTOTy COOBITHI, WCHOJIB3yd COOCTBEHHBbIC HAOMIONEHNUS UM TOTOBBIC
CTaTUCTHYECKUE TaHHEIE;

HCMO0JIb30BaTh MPUOOpPEeTeHHbIE 3HAHUA U YMEHHsl B IPAKTUYECKOI 1eATeJIbHOCTH
M TOBCEIHEBHOM *KU3HM JJIA:

o BBIMIOJIHEHUSI pacyeToB 1Mo  ¢opMylnaM, COCTaBlI€HHUA (OpMYl, BBIPAKAOIIHUX
3aBHCUMOCTH MEXJy pEaJbHbIMU BEIMYMHAMHU; HAXOXKAECHUS HYKHON (GOpMyibl B CIIPaBOYHBIX
MarepHanax;

o MOJICIUPOBaHMS MPAKTUYECKUX CUTyalluil M MCCIEAO0BaHMS MOCTPOEHHBIX MoJeneil ¢
HCIOJIb30BaHUEM allIapara ajireopsl;

o ONMCAHUS 3aBUCUMOCTEH MeXAy (GHU3MYECKUMU BEIMYMHAMU COOTBETCTBYIOIIMMU
(dbopMynamMu IpU UCCIIE0BAaHUU HECIIOKHBIX IPAKTUYECKUX CUTYalUM;

o UHTEepHpeTay rpaMKOB peanbHbIX 3aBUCUMOCTEH MEX/1y BETMUYNHAMU;

o IIPOBEJCHUE JOKA3aTENbHBIX PACCYXKACHUN IpU PpELIEHHH 3a4ad, MCIOJIb3Yyd
anredpanvecKkre TeOpeMbl,

o BBICTPAUBAHUS apTyMEHTALlUU IIPU JOKA3aTeIbCTBE U B TUAJIOTE;

o pacrno3HaBaHMsI JIOTHYECKUX HEKOPPEKTHBIX PacCyXKIECHUN;

o 3allACU MaTeMaTUYECKUX YTBEP)KIEHUH, 10KA3aTENbCTB;

o aHaJIM3a peasibHbIX YMCIIOBBIX JAHHBIX, MPEJICTABIECHHBIX B BUJE TUarpamMm, rpadukos,
TaOJIHIL;

o MIOHMMAaHHUsI CTaTUCTUYECKUX YTBEP)KIECHUN

Coaepikanue TeM y4e0HOI0 Kypca MaTeMAaTHKH S — 6 KJ1accoB
Conepxanue MaTeMaTH4ecKoro oOpa3zoBaHMs B 5 — 6 KiaccaX NpeJCTaBICHO B BUJE

CIIENYIOIINX COJEPKATEIBHBIX Pa3leiioB: «ApupmeTnka», «HuciaoBbie 1 OyKBEeHHbIC BbIPAKCHUSI.
YpaBHenus», «I'eomerpnueckne ¢purypnl. U3mepenne reoMeTpu4ecKUX BeJIHYMH», «JIEMEHTBI
CTATHCTHKH, BepositTHOcTH. KomOmHaTopHble 3amaum», «MaremMaTHka B HCTOPHYECKOM
Pa3BUTUN»



Conepxanne pasnena «ApupMeTHKA» CIYKHT 0a30d g JAIBHEUIIETO W3ydeHUS
yYaIIUMHUCST MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHIO HMX JIOTHUECKOTO MBINUICHUS, (OPMUPOBAHUIO
YMEHUS TOJIb30BATHCS AITOPUTMAMH, a TAKXKE MIPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX
B IIOBCEJHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHUCIE CBS3aHO C M3YYEHHUEM DPALlMOHAJIbHBIX YHCEI:
HaTypaJIbHbIX YMCeN, OOBIKHOBEHHBIX U M JECATUYHBIX JPOOEH, MOJOKUTENbHBIX U OTPULIATEIBHBIX
qucel.

Copnepxanue pazgena «YUumcaoBble U OyKBeHHbIe BbIPazKeHHsl. YpaBHeHHMs» (opmupyer
3HaHMUS O MaTreMaruyeckoMm s3bike. CyIIeCTBEHHAass pOJb IPU 3TOM OTBOJUTCS OBJIAJECHUIO
dopMabHBIM  anmapaToM OYKBEHHOTO HCYMCICHHA. V3ydeHme Marepuana CcrnocoOCTBYeT
(OpPMUPOBAHMIO y YUAIIUXCSA MATEMAaTHIECKOTO arlfapaTa peleHus 3a/1a4 ¢ TOMOIIbI0 YpaBHEHHH .

Copnepxanue paznena «I'eomerpuueckue purypsi. U3mepenne reomeTpuyeckux BeJUYMH»
dbopMUpyeT y ydalluxcsl TMOHSATUS TEOMETPUYECKUX (QUIryp Ha IUIOCKOCTM W B IPOCTPAHCTBE,
3aKJIaJbIBA€T OCHOBBI (OPMHUPOBAHUS TE€OMETPUUYECKOW «3aJaun», pa3BUBAET IPOCTPAHCTBEHHOE
BOOOpakeHHE U JIOTUYECKOE MBIIIJICHHE.

Copnepxanue paszzena «JieMeHTbl CTATHCTUKH, BepossTHOcTH. KomOuHaTopHble 3aiaum» -
00s3aTeNbHBI KOMIIOHEHT MIKOJBHOTO 0Opa30BaHus, YCUJIMBAIOLIUN €ro MpUKIAAHOE H
MPaKTUYECKOe 3HAYeHHEe. DTOT MaTeprall HEOOX0IUM TIpeXke BCero A GOpMHPOBAHUS Y yUaIIUXCS
(YHKIIMOHATBHOM IPaMOTHOCTH, YMEHUSI BOCIIPUHUMATh U KPUTHUYECKU aHAIU3UPOBaTh NHGOPMAIHIO,
MIPE/ICTABICHHYIO B Pa3jMuYHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM  XapakTep MHOTHUX pealbHbIX
3aBUCHMOCTEH, IPOU3BOJUTH  IMPOCTEHIIME  BEpPOSATHOCTHBIE  pacueTel. 3ydeHwe  OCHOB
KOMOMHATOPUKU TO3BOJIUT YYaIlIEMYCsl OCYLIECTBISATh PACCMOTPEHHUE ClIyyaeB, epeOop BapuaHTOB, B
TOM YHCJI€ B MPOCTEHUIINX IPUKIAIHBIX 3a1a4ax

Paznen «MaremaTuka B HCTOPHYECKOM Pa3BHTHM» IIpeHAa3HAueH A1 (GOPMHUPOBAHUS
NpPEACTaBICHUA O MaTeMaTHKe KaK 4YacTH 4YeJOBEYECKOW KyJIbTYpbl, JUIsl OOLIEro pas3BUTHUS
LIKOJIBHUKOB, Ul CO3JaHUS KyJbTYpHO-UCTOpHUYECKON cpelsl oOyueHus. Ha Hero He Bblmensercs
CICLIMAJIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJUPYETCS, HO COJAEPKAHUE 3TOTO pa3/iena OrPaHU4YEHO
IIPUCYTCTBYET B Y4eOHOM Ipoliecce Kak CBOEro poja TI'yMaHUTapHbIH (OH HpPU PACCMOTPEHUHU
po0JeMaTUKU OCHOBHOT'O COEP)KaHUSI MATEMaTHYeCKOT0 00pa30BaHHUs.

Conep:xanue nporpamMmbl y4eOHOro Kypca ajaredpnl 7 Kijiacca
Apudpmernka
HarypanabHble uncia. CTeneHb ¢ HaTypajJbHbIM U HYJIEBBIM NOKa3aTesneM. HekoTopeie
CBOWCTBA MHOKECTBA HATYPAIbHBIX YHCEIl. Y CIIOBHE Pa3peIMMOCTH YpaBHEHHs BUIa a + X = bBo
MHOYECTBE HAaTypaJbHbIX YHCEIL.

Heabie unciaa. HekoTopble CBONCTBA MHOKECTBA LENBIX YUCET. Y CIIOBUE PAa3pEIIUMOCTH
ypaBHEHHs BUa aX = DBO MHOYKECTBE I[€JIbIX YHCEIL.

PanuonanbHblie yncia. Hekotopble cBOMCTBA MHOXKECTBA PALIMOHAIIBHBIX YHCET.
BrimosHUMOCTh apuMETHUECKUX OTepalyii BO MHOXKECTBE PallMOHATBHBIX YHUCET U CBOMCTBA 3TUX
OIlepaLui.

Dtanbl pa3BUTHS MPEICTABICHUN O YKCIIE.

[IpencraBieHne 3aBUCUMOCTH MEX]Ty BeTUYMHAMHU B Bujie hopmyi. [IponopiimionansHas u
00paTHO MPOTNOPIIMOHATIbHAS 3aBUCUMOCTH.

Auredpa
Auredpanyeckue BbipakeHnsi. bykBeHHbIE BbIpaKeHUs (BBIPAXKEHUS C IEPEMEHHBIMH).
UucnoBoe 3HaueHUE OYKBEHHOTO BhIpakeHHsl. JlomycTHMbIe 3HAaUeHUS IEPEMEHHBIX, BXOSAIINX B



anreOpandeckue BeIpakeHus. [locTaHOBKa BRIpaXKEHUH BMECTO NEpEeMEHHbBIX. PaBeHCTBO OyKBEHHBIX
BhIpaKeHUH. TOXIECTBO, TOKA3aTEILCTBO TOXKACTB. [IpeoOpa3oBanus BEIPaKECHUIA.

CBoiicTBa cTeneHei ¢ 1eJIbIM HEOTpULaTeIbHbIM Noka3areneM. OaHouwieHsl. CTeneHb
onHouseHa. MHorouneHnsl. CioeHue, BBIYMTaHUE, YMHOKEHUE MHOTOWIEHOB. DopMyIibl
COKpAIIEHHOTO YMHOKEHHSI: KBaIpaT CyMMBI M KBaJIpaT Pa3HOCTH JBYX BBIPAXKECHUN, KyO CyMMBI U
KyO pa3HOCTH JBYX BBIPXCHH, KBaJApaT CyMMbI HECKOJIBKHX cllaraeMbix. @opMysa pa3HOCTH
KBaJ[paToB, (hopMyia CyMMBI KyOOB U pa3HOCTH KyOoB. @opMyiia pa3HOCTH N-BIX CTeneHel, hopmyna
CYMMBI N-bIX CTENEHEN Juid Heu€THOTON. Pa3iojkeHne MHOrouwieHa Ha MHOXKUTENIW. MHOTOWIEHBI ¢
0JHOM nepeMeHHoM. KBajpaTHbiid TpEXwiieH. BoieneHre nojJHoro KBajpara B KBaApaTHOM
TpéxwieHe. CteneHb MHOrowieHa. CuMMeTpuyecKue MHOrowIeHbl. Llenple BhIpaXeHus 1 UX
npeoOpa3oBaHMsL.

YpaBHeHusi. YpaBHeHHE ¢ OJHOM niepeMeHHo. KopeHb ypaBHeHUs. PaBHOCHIIBHBIE YpaBHEHHS.
JInneiinoe ypaBHeHue. HenomnHoe kBagpaTHoe ypaBHeHue. Penenne npuBeAEHHBIX KBaIpaTHBIX
YpaBHEHUH pa3ioxKeHNUEM Ha MHOKUTEIH.

VYpaBHeHMeE ¢ ABYMS IEPEMEHHBIMU; PELICHUE YpaBHEHUS C ABYMs IepeMeHHbIMU. CrucTeMa
ypaBHEHUH; penieHne cucteMbl. CUcTEMa BYX JIMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU;
pellIeHre MOICTAaHOBKOM U anredpandeckuM ClI0KEHUEM. Y paBHEHUE C HECKOJIbKUMU MepEeMEHHBIMU.
Pemenne nuHeHBIX ypaBHEHUM B LIENbIX ynciax. [IpocTelinme ypaBHEHUS ¢ TapaMeETPOM.

[Tepexon ot croBecHO# (OPMYITHMPOBKH COOTHOIICHUH MEXK]Ty BEJIMUMHAMH K
anredpanveckoil 1 oOpaTHo. PelieHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM CIoCOOOM.

Yucsosble pynknun. [lorstiue GyHKIIUN KaK COOTBETCTBUS MEXIY JJIEMEHTAMH MHOYKECTB.
O6macte onpenenenns ¢pyHkiuu. Criocoos! 3ananus GyHkiuu. ['padux pyakuu. Urenne rpadukoB
GyHKIIHH.

DYHKIMS, OTTUCHIBAIONIAS TTPSMYIO TTPOTIOPIIMOHATBHYIO 3aBHCUMOCTh, €€ rpaduk. JInneinas
dyHKms, eé rpaduk, TeoMeTprdecKuii cMbIcT kKoddduimenTos. yHKIUA Y = X2, eé rpaduk,
napabosa. CreneHHbie QYHKIIMU C HATYPaIbHBIM MMOKa3areneM, ux rpaduku. I'paduk GyHkmmn y = |X|.
Kycouno-3agannsie pynkuuu. Mcnonp3oBanue rpadukoB QyHKIMHM U1 pelieHus] ypaBHEHUN 1
CHCTEM.

[Ipumeps! rpaduyueckux 3aBUCUMOCTEHN, OTPAXKAIOLIUX PeaIbHbIE MPOLIECCHI.

Koopaunartsl. M300pakeHre yucen TOYKaMyd KOOPIMHATHON MPsIMOi. ['eoMeTpruecKuii CMbICIT
MOJYJIS YHUCIIa.

JlexkapTOBbI KOOPAMHATHI HA TNIOCKOCTH; KOOPAUHATHI TOUYKU. Y paBHEHUE IPSIMOM, YCIIOBUE
MapayuiebHOCTH MPSMBIX
I'padmyeckas uHTEpHIpeTaLls YPaBHEHUN C IBYMs IEPEMEHHBIMU U UX CUCTEM.
DJIeMeHTBhI JIOTHKH, KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BEPOATHOCTEH

MHo:kecTBa 1 KOMOMHATOPUKA. MHOXECTBO. DIIEMEHT MHOXECTBA, [10JAMHOKECTBO.
Koneunsle u 6eckoHneunble MHOXKecTBa. [lnarpamvbl Benna-Oiinepa. OCHOBHBIE YHCIIOBbBIE
MHO>KeCTBa (MHOKECTBO HATypalbHBIX YHCEI, MHOXKECTBO LIEJBIX YHCEI, MHOYKECTBO PAIlHOHATBHBIX
qucen).

CraTucTuyeckue ganuble. [IpencraBienne n1aHHbIX B BUJIE TaONHII, JUarpamMmm, rpadukos.
Cpennue pe3ynbTaTOB M3MEPEHHUI U CTAaTUCTUYECKUX UCCIIE0BAaHU; cpeliHee apudmMeTnieckoe,
MO/JIa, MeIMaHa. ANMPOKCUMUPYIOIIas IpsiMasi.

Coaepikanue nporpamMmsbl y4eO0HOro Kypca aaredpsl 8 kiacca
PanuonanbHbie Apooun
Panmonanenas npoOb. OCHOBHOE CBOWCTBO JpoOH, cokpaiieHue apoOeil. ToxkaecTBeHHOE



. k .
npeoOpa3oBaHue pallMOHAIBHBIX BeIpaKeHUH. OyHKIUsA Yy = — U e€ rpaduk.
X

OcHoBHasi HeJb — BHIPAOOTaTh YMEHHE BBINOJHATH TOXKJICCTBEHHBIE IPEOOpa30oBaHuUs
palMOHAIbHBIX BEIPAKECHUM.

KBaapaTHblie kopHU

[lonatue 006 wuppanuonaisbHoM uuciie. OOmME CBeNEeHUS O JCHCTBUTENBHBIX YHCIaX.
KBangpatuslii kopenb. IloHsATHE O HaXOXICHWHM MNPHOMHKEHHOTO 3HAYEHUS KBAJPAaTHOTO KOPHSI.
CpoiictBa KBajpaTHbIX KopHel. IIpeoOpazoBaHusi BBIpRKEHUMN, COAEPXKALIUX KBAAPATHBIE KOPHHU.
OyHKIHg Y = JX , eé cBoiicTsa n rpaduk.

OcHOoBHasi WeJb — CHCTEMAaTH3UPOBAThb CBEICHUS O paUUMOHAIBHBIX 4YMCIAX U JaTh
IpeJicTaBlIeHHEe 00 HMPPAlMOHAIBHBIX YMCIAaX, PaclIMpPUB TEM CaMbIM IMOHSATHE YMCIIA; BbIpabOTaTh
YMEHHE BBITIOJIHATh NPeoOpa3oBaHus BRIPKEHUM, COJIEpKAINX KBalpaTHbIE KOPHU

KBaapaTHbie ypaBHeHUs

KBanpatHoe ypaBHeHne. @opmyibl KOPHEH KBAIPaTHOTO ypaBHEHUd. Perienne paunoHaTIbHBIX

ypaBHeHuN. Pemenne 3ana4, NpuBOAAIIMX K KBAJIPATHBIM U IIPOCTEHIINM PALIMOHAIbHBIM

YpaBHEHUSAM.
OcHoBHasi neJb — BbIPa0OTATh YMEHUS pellaTh KBaJpaTHbIE YpPaBHEHUs, MpocTeiiine
palluOHAJIBHBIC YPABHCHHA U IPUMCEHATH UX K PCHICHUIO 3a/1a4
HepaBencrBa

UucnoBble HEpaBEHCTBA M WX CBOMCTBA. [lowileHHOE CIIOKEHHWE M YMHOXKEHHE YHCIOBBIX
HepaBeHCTB. [lorpenmHOCTh ¥ TOYHOCTH MPUOIKEHUs. JINHEeIHOE HEPABEHCTBO C OJHOM MTEPEeMEHHOM
M UX CUCTEMEL.

OcHoBHasl 1eJIb — 0O3HAKOMHTH YYAIIUXCSl C MPUMEHEHHEM HEPAaBEHCTB YISl OIIEHKH 3HAYeHUU
BBIpAKEHUH, BBIPA0OTAaTh YMEHHME DEIIaTh JIMHCHHBIC HEPABEHCTBA C OJIHOM TMEPEMEHHOW | HUX
CHCTEMEL.

CTteneHb ¢ HeJbIM MOKAa3aTeeM. JJeMeHThl CTATUCTHKH

CreneHb ¢ 1esbIM nokaszaTesneM u e€ cBoiicTBa. CTaHAapTHBIN B uyKcia. HauanbHble cBEIEHUS
00 opraHu3aIuy CTaTUCTHYECKUX UCCIIEIOBAHU.

OcHoBHasi meJib — BBIPa0OTAaTh YMEHHE NMPUMEHSITH CBOMCTBA CTENIEHU C IEJIBIM MTOKa3aTesieM B
BBIYUCIICHUSAX W TPeoOpa3oBaHUAX, cHOpMUpOBATh HayalbHbICE MPEACTABICHHUS O cOope u
TPYIIKUPOBKE CTATUCTUUYECKUX JAHHBIX, MX HATJIAIHOW UHTEPIPETAIUH.

IloBTOpEHUE

OcHoBHasi 1eJIb - TTOBTOPEHHE, 0000IIEHNEe U CUCTEMAaTH3alus 3HAHUH, YMEHUNW U HaBBIKOB

y4alruxcs 3a Kypc anreopsl 8 kiacca.

Conep:xanue nporpaMmbl yueOHOro Kypca ajaredpnl 9 kiacca
CaoiicTtBa pynknuii. Kpagparnunasa pynkuus

Oynkuus. CoiictBa pyHkiuii. KBagpatHseiii TpexuieH. Pa3ioxeHne KBaapaTHOTO TpexXuieHa Ha
MHoxkuTemn. Oynkuus y = ax® + bx + ¢, ee cBoiicta u rpadux. CTeneHHas GyHKIUL.

OcHoBHasi HeJIb — PACHIMPUTH CBEACHUS O CBOMCTBaX (DYHKIUI, O3HAKOMHUTH YYaIUXCSA CO
CBOMCTBaMH U rpaKOM KBaJpaTUYHOU (PyHKIUU.

YpaBHeHUs] M HEPABEHCTBA € OJJHOI NepeMeHHOI

Lenbie ypaBHeHus. [IpoOHble palnmoHanbHbIe ypaBHEHUs. HepaBeHCTBa BTOpOW CTENEHU C
OZIHOM IEPEMEHHON. MeTo1 UHTEPBAJIOB.

OcHoBHas1 HeJIb — CHCTEMAaTU3UPOBATh U OOOOIIUTH CBEACHUS O PEIICHUU IENbIX M JIPOOHBIX
paloHaIbHBIX YPaBHEHUN C OJJHOU MepeMeHHOU, chopMUPOBATh YMEHUE pellaTh HEPaBEHCTBA BHUIA
ax? + bx + ¢ 0 ax? + bx + c< 0.

YpaBHeHUs] H HEPABEHCTBA € IBYMS NepeMeHHbIMU

VYpaBHenue ¢ nBymst U ero rpaduk. CucreMbl ypaBHEHHI BTOpOM CTemneHH. Pemienue 3amad c
MIOMOIIIBIO CUCTEM ypaBHEHMI BTOpoM cTteneHu. HepaBeHCTBa ¢ AByMsI NEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHasi UeJb — BHIPA0OTaTh YMEHHE peliaTh NPOCTEHIINE CHUCTEMBI, COJAEpIKAIIUe
ypaBHEHUE BTOPOU CTENEHU C ABYMs MEPEMEHHBIMH, U TEKCTOBBIE 33]1aUd C MOMOIIBIO COCTABIEHUS
TaKUX CHCTEM.



IIporpeccun

Apudpmernueckas 1 reomeTpuueckasi nporpeccu. PopMynbl N — ro 4jieHa U CyMMBI MEPBBIX N
4JIEHOB Iporpeccuu. beckoHe4yHO yObIBaolasi FeOMeTpUYecKas IPOrPECCHUs.

OcHoOBHasl HeJb — JIaTh HOHATHS 00 apu(PMETHUECKOW M TeOMETPUYECKOM MPOrpeccHsx Kak
YHCIIOBBIX IOCIEJ0BATENBHOCTAX 0CO00r0 BUAA.

DJIeMeHTbl KOMOMHATOPUKH U TEOPHH BePOSITHOCTEMH

KomOunatopHoe  mpaBuiao  yMHOXKEHHs.  llepecTaHOBKM,  pa3MeUICHHs,  COYCTAHMS.
OTHOCHUTENBHAS YaCTOTA M BEPOATHOCTH CIIY4aifHOTO COOBITHSI.

OcHoBHas meJb — O3HAKOMUTH Y4YallluxCd C IHNOHATHAMH IICPCCTAHOBKH, PA3MCIICHUA,
coueTaHnsds MW COOTBCTCTBYIOIIUMU Q)OpMYHaMI/I I IIoacd€Ta HMX 4YHCiIa, BBCCTH IIOHATUA
OTHOCHUTEJIbHOM YaCTOThI ¥ BEPOSITHOCTH CIY4aiHOTO COOBITHSL.

IloBTOpPEHME
Copep:xaHue Kypca reoMeTrpuu 7 — 9 KJjiaccoB

Harasinnasi reomerpusi. HarmsiiHele mipeicTaBieHuss O MPOCTPAHCTBEHHBIX (Purypax: Kyo,
napajuiefienunesa, [pu3Ma, OuUpaMmuja, Imap, cdepa, KoHyc, wiMHAp. M300pakenus
npocTpancTBeHHBIX (uryp. Ilpumenenue cedenuit. MuHororpanHuku. [IpaBuiibHbIE MHOTOTPaHHUKH.
[Ipumepsl pa3BepTOK MHOTOIPAaHHUKOB, IWJIMH/IPA U KOHYCA.

[Tonsatue oobema: equaUIBI 00beMa. OOBEM PAMOYTOJILHOTO MapajuieNienuesna, Kyoa.

I'eomerpuueckue purypsnl. [Ipsveie n yrasl. Touka, npsiMast, Iockocts. OTpe3oK, JIyd. YTOIL
Buns! yrnos. BepTukanbHble U cMeXHBIE YIiIbl. buccekTpuca yria.

[lapannensHbie M mepecekaromuecs mnpsmbie. lleprnenaukynspasie npsmbie. Teopembl o
MapajuIeIbHOCTU U MEPHEeHIUKYISIPHOCTH MPSAMBIX. YTJIBl C COOTBETCTBEHHO NapaUIeIbHBIMU U
NEePNEeHANKYJSIPHBIMUA ~ CTOpoHaMH. [leprieHauKynssp W HakiIoHHas K mnpsmoil. CepenuHHBIN
MEPIEHIUKYIIAP K OTPE3KY.

I'eomeTrpuueckoe Mmecto Touek. CBOMCTBA OMCCEKTPHUCHI YIJIa M CEPEIMHHOTO TEPIICHINKYISIpa K
OTPE3KY.

Tpeyronbuuk.  Bpicota, Menuana, OuccekTpuca, CpedHsisi JIMHUA  TPEYroJbHUKA.
PaBHOOeipeHHbIE W PAaBHOCTOPOHHHUE TPEYroJbHUKH;, CBOMCTBA M MPU3HAKH PaBHOOEIPEHHOTO
TpeyronbHuka. [Ipu3Haku paBeHcTBa TpeyrosbHUKOB. HepaBeHcTBO TpeyronbHuka. COOTHOLIEHUS
MEXK/ly CTOPOHAMH U YTJIaMU TPEYTrOJIbHUKA.

CymMma yriioB TpeyrojibHMKa. BHemHwme yribl TpeyroibHuka. Teopema ®aneca. I[lomoOue
TpeyroiapHuKoB. [Ipu3naku nonodust tpeyronsHukoB. Teopema [ludaropa. Cunyc, kocuHyc, TaHT€HC,
KOTaHI'€HC OCTPOro yrijia MpSAMOYroJbHOTO TpeyrojbHuka u yrioB oT 0° mo 180°; mpuBeneHue k
ocTpoMy yriy. PemeHue mnpsSMOYroJIbHBIX TpPEYroiabHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE
ToxAecTBO. DOPMYIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJIHOTO U TOTO XK€ yria.
Pemrenne TpeyroJpHHUKOB: TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB. 3aMeuyaTelIbHblE TOYKH
TPEYroJbHUKA.

UYersipexyronbauk. [lapamnenorpamMm, ero cBoiicTBa W mpu3Haku. [IpsMOyrosibHUK, KBajpar,
poM0O, HX CBOMCTBa M MpuU3HAKU. Tpanenusi, CpeiHss JUHUS TPATCIIH.

MHoroyronpHuK. Beinmykiible MHOTOYroiabHUKH. CyMMa YIJIOB BBIITYKJIONO MHOTOYI'OJIBHHUKA.
[IpaBUNIbHBIE MHOTOYTOJIBHUKHU.

OxpyxHocth U Kpyr. Jyra, xopaa. Cektop, cermeHT. LleHTpasibHBIN yroJi, BOMCAaHHBIA Yrod,
BEJIMYMHA BIIMCAHHOTO yria. B3anmHoe pacnoyioxkeHue npsMoOl U OKPY>KHOCTH, ABYX OKPYKHOCTEM.
KacarenbHast u cekyilas K OKpYXHOCTH, UX CBOMCTBA. BIiMcaHHbIE U ONHMCAHHBIE MHOTOYI'OJIbHUKH.
OKpy)XHOCTb, BIHCAHHAasT B TPEYrOJbHUK, U OKPYKHOCTb, OIHCAHHAs OKOJO TPEYrOJbHHUKA.
Bnucanubie 1 onrcaHHbIe OKPYKHOCTH IPABUIIBHOTO MHOTOYTOJIBHHKA.

I'eomerpuueckue npeodpazoBanus. [lonarue o paBencte ¢uryp. [loHsTHe 0 IBMKEHUU: OceBas
U I[EeHTpallbHas CHUMMETPHH, TNapauielbHbI IMepeHoc, moBopoT. llonartue o momobum duryp u
TOMOTETHH.

ITocTpoeHust ¢ MOMOLIBIO LUPKYIS U JIMHEHKH. OCHOBHBIE 3aJjaud Ha MOCTPOEHHE: IEIIEHUE
OTpe3Ka II0IoJIaM; IOCTPOEHUE YIJa, PAaBHOTO JAHHOMY; IOCTPOCHHME TpPEYrOJIbHUKA IO TpeM



CTOpOHAM; IOCTPOCHHE TEPIEHINKYIIpA K TMPSAMOM; MOCTPOCHUE OWCCEKTPHCH YIiia; JeTCHUE
OTpE3Ka Ha N paBHBIX YACTEH.

Pemienue 3amay Ha BBIYMCIIEHUE, JI0KA3aTEJIbCTBO U MOCTPOCHUE C HUCHOJB30BAaHUEM CBOWCTB
M3YyUYEHHBIX (QUTYp.

HN3mepenue reomMerpuvyecKux BeJaM4yMH. /[nmuHa orpeska. PaccTtosiHMe OT TOYKM A0 HPSIMOM.
Paccrosnue Mex 1y napamieabHbBIMU MPSMbIMHU.

[IepuMeTp MHOTOYroJbHUKA.

JInuHa OKpYXKHOCTH, YUCJIO TT; JJIMHA JTYTH OKPYXHOCTH.

I'pamycHas mepa yria, COOTBETCTBHE MEX]Y BEJIMYUHOW HEHTPAIBHOTO YIJla W JUIMHOW JTyrd
OKPY’KHOCTH.

[TonsTre TuTomIamu TIocKuX (Guryp. PaBHOCOCTaBiIeHHBIE U paBHOBenukue (urypsl. [Tnomanms
npsaMmoyrosabHuka. [lmomanu  mapawienorpamma, TpeyrojJibHMKa ©  Tpameuwu. [lmomans
MHOTOYyroJibHUKA. [lnomanp kpyra u miuomaas cekropa. COOTHOIEHUE MEXK Ty TUTOMIAASIMH TI0100HBIX
¢uryp.

Pemenue 3agau. Ha Beruncienne u J0Ka3aTeabCTBO C UCMOIB30BaHUEM M3YUEHHBIX (POPMYIL.

Koopaunartel. YpaBHenue npsmoin. Koopaunatel cepenaunbl oTpeska. @opMyiia pacCTOSIHUSA
MEXy IBYMSI TOUKAMU MJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bekrtopbl. JlnuHa (Momyns) BekTopa. PaBeHcTBo BekTOpoB. KosmnHeapHbIE BEKTOPBI.
KoopanHatel BekTOpa. YMHOXKEHHE BEKTOpAa HA YHUCIO, CyMMa BEKTOPOB, Pa3jIOKEHHE BEKTOpa IO
JIBYM HEKOJUTMHEApHBIM BekTopaMm. CKaJIipHOE TPOU3BECHUE BEKTOPOB.

TeopeTuko-MHOKeCTBEHHbIE MOHATHS. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHHE MHOMKECTB
MEPEYHCIICHUEM JJIEMEHTOB, XapaKTePUCTUYECKUM CBOMCTBOM. [loamHuokectBo. OObemuHeHUE U
MEePECEUCHNE MHOMXKECTB.

JueMeHTHhI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. JlokazarenbcTBO. [[oka3aTenbCcTBO OT
npoTtuBHOTO. Teopema, oOpaTHas ganHOU. [Ipumep u KOHTp IpuUMep.

[lonsiTHe O PaBHOCUJIBHOCTH, CJEI0BAHUM, YIOTPEOIECHUE JTOTMUYECKUX CBSA30K eCiu..., mo..., 8
MOM U MOJILKO 8 MOM CIydae, JIOTUIECKUE CBI3KU U, UU.

I'eomeTpusi B ucropuyeckom pazButuu. Ot 3emuemepus k reometpud. [ludarop u ero mkosma.
®anec. Apxumen. [loctpoeHune npaBuUIbLHBIX MHOTOYTOJIBHUKOB. Tpucekius yria. Ksaapartypa yrina.
VYnasoenue kyba. Mcrtopuss uucna m. 3omotoe ceuenuwe. «Hawama» EBxmmma. JI. Oumep., H.U.
Jlo6aueBckuii. MicTopus msroro mnocrysara.

N300perenne mMeroAa KOOPAMHAT, TO3BOJISIOLIETO MEPEBOAUTH T'€OMETPUYECKHE OOBEKTHI Ha
s3bIk anreOpsl. P. Jlexapt u 1. depma. [Ipumeps! pa3iudHbIX CHCTEM KOOPIUHAT Ha TUIOCKOCTH.

TpeboBanuss ®I'OC mpenmonaraloT 00sS3aTEIIBHOE CaMOCTOSITSIIBHOE OIICHUBAHUE YUAITUMUCS
cBoeil npojenanHoil paboThl. [Ipu 00ydeHNN CaMOKOHTPOIIIO, CAMOOLIEHKE, a TAaKKe B3aUMOOLICHKE Y
yuaiuxcs (pOpMUPYIOTCS PEryIsTHUBHbIE U KOMMYHHKaTHBHbIe YVY/[. @opmupytomiee OlleHUBaHUE
HAIpaBJICHO Ha TO, YTOObI O0yYarOmMiics caM MOT OLIEHUTh CBOM yueOHbIC JOCTUXKEHHS, BBISBUTH Y
cebs ciiabble CTOPOHBI, & CaMO€ TJIaBHOE — MOT OMPENENIUTh, YTO €My HYXKHO JIeJIaTh, KaK MOCTYIHUTb,
YTOOBI TPOJBUHYTHCS AAJbIIIE, YTOOBI YIYUIIUTH COOCTBEHHBIE PE3yJIbTAThI.

dopmupyeMble YHHBepPCcaJbHbIe y4eOHbIe JeHCTBUS

dopMUpOBaHUE Yy YUYAIIMXCS YHUBEPCAIbHBIX Y4eOHBIX JIeHCTBUi (0OIIeyueOHBIX YMEHHH U
HABBIKOB), BKJIIOYaroliee (OpMUPOBaHHE KOMIIETEHIIMI 00yJaromuxcsi B 001aCTH MCIIOJIb30BaHUS HH-
(hOpMallMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH, y4eOHO-HCCIENOBATENbCKOW U MPOEKTHOU
NESTENbHOCTH, SIBISIETCS TJIABHOW LIEIBIO YUUTEISI MATEMATHKHU.

B mnpomecce peanmzanuy  OCHOBHOHM 00pa3oBaTeilbHOM MpoTrpamMMbl  00pa30BaTEIHLHOTO
YUPEKICHHS, COOTBETCTBYIOIIEH (enepalbHbBIM TOCYAapCTBEHHBIM 00pa30BaTEeNbHBIM CTaHAAPTAM
BTOPOTO TOKOJIEHUS, B pe3yabTaTe M3ydyeHHUs BceX 0e3 MCKIIOUEHHUs MPEAMETOB OCHOBHOW IITKOJIBI
JOJDKHBI TOJTy4aTh JalIbHEWINee PAa3BUTUE JAUYHOCHIHbIE, PEYNAMUBHBIE, KOMMYHUKAMUGHbIE W
no3HaeamenvHble YHUBEPCAIbHBIE yueOHBIE NEHCTBUS, (OPMUPOBAHHME KOTOPHIX OBLJIO HAYaTo B
Ha4yaJIbHOM ILIKOJIE.

Jluunocmmuuwie:

v dbopMHUpOBaHHE TIOHSATHUS CBSI3W PA3JUYHBIX SBIICHUH, TPOIECCOB, OOBEKTOB C
MH(OPMAIIMOHHOHN JESITeTFHOCTHIO YEIOBEKa,



v aKTyalu3alus CBEIEHUH W3 JIMYHOTO J>KM3HEHHOTO OmNbITa HMH()OPMAIMOHHON
JEATENBHOCTH;

v (hopMHpOBaHKE TOTOBHOCTH K MPOJOJDKCHHUIO 00y4eHuUs ¢ ucnoiibzoBanuem UKT;

v OCBOCHHME THUIIMYHBIX CHUTyalludl YIpaBiI€HUs NepcOHAIbHbBIMU cpexnctBamu HKT,
BKJTIOYast HU(PPOBYIO OBITOBYIO TEXHHKY:;

v (dbopMuUpOBaHHE KPUTHYECKOTO OTHOIIEHUS K MHPOpPMALUMU U U30HUPATEIbHOCTH e

BOCHPHUATHS, YBOXEHUS K HMHGOPMAIMM O YaCTHOM KH3HM M HH(OOPMAIMOHHBIM pe3ylbTaTam
JEATeIbHOCTH APYTUX JIFOJCH, OCHOB MPAaBOBOM KYJIBTYpPHI B 00JaCTH MCIIOJIb30BAHMSI HH(POPMAIIHH;

v (dhopMHpOBaHKE HABBIKOB CO3JIAHUS ¥ TOJICPKKH WHIUBUAYATLHONH MH(POPMAITHOHHOM
Cpelbl, HAaBBIKOB 00CSCTICUSHUS 3alIUThl 3HAYMMOM JIMYHOU WH()OPMALINN;

v (dbopMHpOBaHKE YYBCTBA OTBETCTBEHHOCTH 3a Ka4eCTBO JIMYHOW HH(POPMAIIMOHHOM
Cpelbl;

v (dhopmMupoBaHUE YMEHHS OCYIIECTBIISITh COBMECTHYIO MH(POPMAIIMOHHYIO EATEIbHOCTD,
B YAaCTHOCTH TPH BBITIOJTHEHUHU YU€OHBIX 3aJJaHUH, B TOM YHCJIE TPOCKTOB.

Pezynamuenvie

v (hopmMupOBaHUE ATOPUTMUYECKOTO MBITIUICHHUS:

YMEHHS IJIaHUPOBATh MOCIEAOBATEIbHOCTh JEHCTBUN JUISl JOCTM)KEHMSI KaKOW-TMOO 1Lenu
(TMYHOM, KOJIEKTUBHOM, yueOHOM, UTPOBOM U JIp.);

v YMEHHMsl ~ pemaTb  3ajJauyd, OTBETOM  JUId  KOTOPBIX  SIBJIIETCS  OIMCAHUE
MOCJIEIOBATEIbHOCTH ACUCTBUI HA €CTECTBEHHBIX U (JOPMAIIbHBIX S3bIKAX;

v YMEHHS] BHOCUTH HEOOXOIUMBbIE IOTIOTHEHUS U U3MEHEHUS B IUIaH U COc00 EHCTBUS B
cllydae pacxXoskKJIeHUs! HaualbHOTO TUIaHa (WM ATalloHA), PeajbHOrO JEMCTBUS U €ro pe3ybTaTa;

v YMEHHSI HUCHOJIb30BaTh pPA3JIMYHbIE CPEICTBA CAMOKOHTPOJS C YY4ETOM CHEHHPHUKU
M3y4aeMoro mnpeamera (AHEBHHK, B TOM 4YHCIIE 3JEKTPOHHBIM, MOPTHOINO, TaOIUIBl JAOCTHKEHUS
pe3ynbpTaToB, Oecena ¢ yauTesaeM U T.1.)

Kommynurxamusnvie:

v YMEHHE OIpeAeNsaTh Hanbojee palHOHAIbHYIO IOCIEeI0BATEIbHOCTh ACUCTBUI IO
KOJUIEKTUBHOMY BBINOJHEHUIO y4eOHOH 3a1aun (TU1aH, alroOpuT™M, MOAYIHU U T.1.), a TAKXKe aJIeKBaTHO
OILICHUBATh U IPUMEHSATH CBOH CIIOCOOHOCTHU B KOJJIEKTUBHOM €ATEIbHOCTH;

v YMEHUE CaMOCTOSITEJIBHO OLIEHHBATh CBOIO JIEATEIBHOCTh U JIEATEIBHOCTh YICHOB
KOJUIEKTHBA TOCPEICTBOM CPAaBHEHUS C JIEATENBHOCTBIO JIPYTUX, ¢ COOCTBEHHOW NESTENbHOCTHIO B

IIpOILIOM, C YCTAaHOBJICHHBIMU HOPMAaMH,

v YMEHHE HCIIONb30BaTh MOHOJIOT U JUAJIOT JJISi BBIPAXKEHHS M JI0Ka3aTelbCTBa CBOEH
TOYKH 3PEHHUS, TOJIEPAHTHOCTHU, TEPIIUMOCTHU K Uy>KOMY MHEHUIO, K IPOTUBOPEUNBON HH(OPMALINU;
v dbopMupoBaHre yYMEHHIl BbIOOpa, MOCTPOEHUS M UCMOJb30BAaHHUS aJCKBATHOM

HH(bOpM&I.[HOHHOfI MOJACIN MJId 1epeaadn CBOUX MBICTEH cCpeacTBaMm €CTCCTBCHHBIX U Q)OpMaHBHBIX
S3BIKOB B COOTBETCTBUU C 3aJla4aMU U YCIIOBUAMHU KOMMYHHUKAIIUU.

Ilosnasamenvhule:

v YMEHUE  BbLAEIATH,  Ha3blBaTh, UUTaTh, ONMCHIBATb  OOBEKTHl  pPEAIbHOI
NEeUCTBUTENBHOCTH (YMEHHE MPEeACTaBIATh HHPOPMALIKIO 00 U3y4aeMOM OOBEKTEe B BUJE ONMMCAHMS:
KJIFOUEBBIX CJIOB WJIM MOHATUH, TEKCTa, CIUCKA, TaOIMIIbI, CXEMBbI, PUCYHKA U T. I1.);

v yMeHue OOBICHITH B3aUMOCBS3b I€PBOHAYAIBHBIX MOHATUN HHPOPMATUKUA U OOBEKTOB
peanbHON AEHCTBUTENBHOCTH (COOTHOCUTH UX MEXIY cOOOM, BKJIIOYaTh B CBOM AaKTHUBHBIM CIIOBapb
KJIIOUEBbIE MTOHATHS UHPOPMATUKN);

v yMEHHUE co3/1aBaTb HMH(OPMAIMOHHBIE MOJEIN OOBEKTOB, SBJICHHH, MPOLIECCOB W3
pasHbIX o0OyiacTeld 3HAaHUN Ha €CTEeCTBEHHOM, (OpMAIM30BAaHHOM M (POpMajbHOM s3bIKax (Ha
HayaJlbHOM YPOBHE)); NMpeoOpa3oBbIBaTh OJAHU (OPMBI MPEACTABICHUS B JpYyrue, BbIOUPATH S3BIK
npeJcTaBiIeHus HH(POPMAIUK B MOJIETH B 3aBUCUMOCTH OT ITOCTABJICHHOM 3a1auu;

v YMEHHUE BBIICIATh HWH(MOPMAIMOHHBIA AaCMeKT 3a/aud, OINEePHpPOBATh JAaHHBIMU,
HCII0JIb30BaTh MOJIEJb PELICHUS 3a/1a4H;



v yMEHHUE TPUMEHSTh Ha4aJIbHBIC HABBIKU 110 UCTIOJIb30BAaHUIO KOMITBIOTEPA ISl PEILICHHS
MPOCTHIX MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX YYEOHBIX 3a7ad, B TOM YHCIIE: BBIYHCIICHUE,
HanMcaHUe MICEeM, COUMHEHHH, TOKIIa0B, pedepaToB, CO3IaHUE MPE3CHTAIIUHN U 1Ip.;

v (opmMupoBaHue CIOCOOHOCTH BHITIOIHATH PAa3HBIC BUIBI YTCHHS:

e Oerioe yTeHue (IMHAMUYHOE, MAPTUTYPHOE) — OBICTPOE O3HAKOMIIEHHE C TEKCTOM B LI€JIOM MpU
00JIBIIION CKOPOCTH UTCHHUS;

® CKaHMPOBAHKE — OBICTPBIN IPOCMOTP TEKCTA C IETBIO MOMCKa (pakTa, coBa, paMHIIN;

® AHAIUTUYECKOE YTEHHE — KPUTHMUECKOE M3Y4YEHHME COJIEp’KaHUsl TEKCTa C LEJIbl0 ero 0Oosee
rIIyOOKOTO OCMBICIICHHSI, COTPOBOXKIAIOIIEECS] BBIMUCKOW (PaKTOB, ITUTAT, COCTABICHHEM TE3UCOB,
pedeparoB u T. 1.;

® IpeIBAPUTEIIFHOE YTCHHWE — YTEHHE, B IPOIECCe KOTOPOTO OTMEYAIOTCS BCE HE3HAKOMBIE
WHOCTpaHHBIC CII0BA, HAYYHBIE TEPMUHBI, YTOOBI B JaJbHEHUINIEM YSICHUTh UX 3HAUYEHHUE 110 CIOBAPSM U
CTpaBOYHHUKAM;

® [IOBTOPHOE YTEHHE — UYTCHHE TEKCTa TOCPEJCTBOM HECKOJIbKHX HTEepaIfii ¢ Ienbio Oolee
TTyOOKOTO OCMBICIICHUS;

v ¢bopMHupOBaHME  KPUTHYECKOTO  MBILUIEHUS —  CHOCOOHOCTH  yCTaHaBJIMBATh
MIPOTUBOPEYHE, T.€. HECOOTBETCTBUE MEXK/TY KEIAEMbIM U JIEHCTBUTEIbHBIM;

v YMEHHE OCYILECTBIISITh MEPEHOC 3HAHWW, YMEHUN B HOBYIO CUTYALUIO NIl pELICHUS
npo0sieM, KOMOMHHPOBATh U3BECTHBIE CPEICTBA ISl HOBOTO PEIIEHUS MpooeMm;

v yMeHHe (GOpMyYJINPOBATE THIIOTE3Y MO PEIIEHUIO IPOOIIEM.
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