HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma OCHOBHOTO 00mIero oOpa3oBaHUS 10 MaTEMAaTHKE COCTaBJICHA C yYETOM
(yHIaMEHTAJIBHOTO si/ipa COJEpKaHus 00IIero oopa3oBaHus u TPeOOBaHUI K pe3ysibTaTaM OCBOCHHS
OCHOBHO# 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHHUs, MPEICTABICHHBIX B
denepanbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe OO0IIero oOpa3oBaHUS U Ha OCHOBE

porpamm:
Anrebpa. COopHHK pabouux mporpamm. 7—9 Kjmaccel @ TOcCOOMe JUIA  ydWTenei

obmieo0OpazoBarenbHbIX opranusanuii / [cocT. T. A. BypmucrpoBa]. — M. : [Ipocsemenue, 2014,
I'eomerpus. COopHuK paboumx mporpamMm. 7—9 Kiaccel @ mocobue Uit yduTenei

obmieo0OpazoBarenbHbIX opranusanuii / [cocT. T. A. Bypmuctposa]. — M. : IIpocemenune, 2014.

OO0yueHnre MaTeMaTHKE B OCHOBHOM IIIKOJIE HAIIPABJICHO Ha JOCTIDKEHUE CIEAYIOMNX IeJIe:
B nanpagnenuu nuunocmmnozo pazeumus:

* (opmupoBaHHE TMPEACTABICHUM O MaTEeMaTHKe, KaK 4YacTh OOIIEeYeIOBEYECKON KYIBTYpPHI, O
3HAYMMOCTHU MaTeMAaTHKH B PA3BUTHH [IUBUIN3AIMA U COBPEMEHHOTO O0IIECTBA;

* pa3BUTHE JIOTHYECKOTO U KPUTUUYECKOTO MBIIUICHUS, KyIbTYpPhl pEYH, CIOCOOHOCTH K YMCTBEH-
HOMY JKCIIEPUMEHTY;

* (opMHUPOBaHNE MHTEIICKTYAIBHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOI0JICHUIO
MBICITUTEBHBIX CTEPEOTHUIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OTIBITA;

* BOCIUTAHHUE KAYECTB JUYHOCTU, OOCCIECUMBAIONIUX COIHATBHYI) MOOWJIBHOCTH, CIIOCOOHOCTH
MPUHUMATh CAMOCTOSITEILHBIC PEIICHUS;

* (opmMHupOBaHHE KAueCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aanTallid B COBpEMEHHOM HH(pOpMa-
IIMOHHOM OOIIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CITIOCOOHOCTEH;

B memanpeomemmnom nanpaenenuu:

* pa3BUTHE MPEICTABICHUN O MaTeMaTuke Kak ¢opMe OMHCaHHUsl MU METOJE MO3HAHUS JeHCTBU-
TEJIbHOCTH, CO3JIaHUE YCIOBUH Ui TNPUOOPETEHUs MEPBOHAYAILHOTO OIbITA MAaTEMaTHYEeCKOTO
MOJETUPOBAHUS;

* ¢dopMupoBaHHE OOIIHUX CHOCOOOB MHTEJUIEKTYaJIbHOM NESTENbHOCTH, XapaKTepHBIX AJs Mare-
MaTUKd M  SIBIISIONIMXCS OCHOBOM IO3HABAaTEIbHOW KYJIbTYPbl, 3HAYUMOW JUIsl Pa3NUYHBIX chep
YeJI0BEYECKOM JesITeNIbHOCTH;

B npeomemmnom nanpasnenuu:

* OBJIAJICHUE MaTEeMAaTUYECKUMHU 3HAHUSMU U YMEHHSIMH, HEOOXOAMMBIMU [UIS TMPOJOJLKEHUS
00pa3oBaHus, U3YYECHUS CMEXHBIX JUCLUHUILINH, IPUMEHEHHSI B IOBCETHEBHOM KU3HU;

* co3/laHue pyHIaMeHTa Uil MaTeMaTHYeCKOro pa3BUTHA, (GOPMUPOBAHUS MEXaHU3MOB MBIIIUICHHUS,
XapaKTePHBIX ISl MAaTeMAaTUYECKOU JIeSTEIbHOCTH.

Hcxons M3 0oOMUX IMOJOKEHUIH KOHLENIIMM MaTeMaTH4eCKoro oOpa3oBaHMs, OCHOBHOW Kypc
MaTeMAaTUKHU IPU3BaH PEIIaTh CASAYIOIUE 3a1a4M:

® OBJAJIETh CHCTEMONW MAaTEeMAaTUYECKUX 3HAHUA M yMEHUH, HEOOXOTUMBIX JUIl NPUMEHEHUS B
MPAKTUYECKOHN AEATEIIbHOCTH, U3YUEHUU CMEXHbIX AUCLUILINH;

® CIOCOOCTBOBaTh HHTEIUIEKTYaJbHOMY pPa3BUTHIO, (OpMUpOBaTH KauecTBa, HEOOXOIUMbIE
YeJIOBEKY JUIsl MTOJIHOLIEHHO! JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE MaTEMaTHUECKOM
NESITEIbHOCTH: SICHOCTU M TOYHOCTH  MBICIM, HWHTYUIUH, JIOTMYECKOTO  MBIIIIECHHUS,
MIPOCTPAHCTBEHHBIX MPEICTABIECHUH, CHOCOOHOCTH K NMPEOJ0TIECHUIO TPYIHOCTEH;

e (QopmHpoBaTH NpencTaBleHUs 00 HIESX M METOJaX MaTeMaTHKH KaK YHUBEPCAIbHOIO S3bIKa
HayKH U TEXHUKH, CPEACTBAX MOJIEIUPOBAHUS SIBJICHUHN U MPOLIECCOB;

® BOCIUTHIBATh KYJIbTYPY JIMYHOCTH, OTHOLIEHHE K MaTeMaTHKE KaK 4acTU OOIIeye0BEYecKOit
KYJIBTYpPBI, UTparolieil 0coO0yIo poJib B OOIIECTBEHHOM Pa3BUTHH.

ba3zucHblii yueOHbII (0Opa3oBaTeNnbHBI) IUIAaH HA H3ydyeHHE MaTeMaTHKH B 7—9 Kiaccax
OCHOBHOMH IIIKOJIBI OTBOJMT 5 yaca B HEJIENI0 B TeUEHUE KaXKI0ro roja ooydenus, scero 510 ypoxos.



IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOTI'O ITPE/IMETA, KYPCA

Anzebpa, 7 - 9 knaccol

PannoHanbHbIe YHCJIA

Buinycknux nayuumcs:

1) moHMMaTh 0COOCHHOCTHU JECATUYHOM CHUCTEMbI CUUCIICHNUS,

2) BIIAJIETh MOHATUSIMMU, CBSI3aHHBIMU C JI€TUMOCTBIO HATypaJIbHbBIX YHCEIL;

3) BbIpakaTh YKcia B SKBUBAJICHTHBIX (pOpMax, BBIOMpas HarboJiee MOIXOAAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CHUTYyAalLlUH;

4) cpaBHUBATh U YIOPSAAOYUBATH PALlUOHAIILHBIE YHCIIA;

5) BBINOJIHATH BBIYMCIEHUS C PAllMOHAJIbHBIMU YHCIIAMHU, COYETasl YCTHbIE U NMUCbMEHHbIE TMPUEMBI
BBIYMCIICHUH, TPUMEHSTH KaJIbKYISITOP;

6) UCTIOIb30BaTh NOHITUSA U YMEHHUS, CBA3aHHBIE C MIPONOPLHUOHAIBHOCTHIO BETMYHH, POLICHTAMH B
XOJIe pelIeHHs] MaTeMaTHYeCKUX 3aJad M 3a7ad W3 CMEXKHBIX IPEIMETOB, BBIOJHATH HECIOXKHBIE
MIPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603mMox#CHOCMb.!

1) MO3HAKOMHUTHCSI C MMO3UIIMOHHBIMU CUCTEMAMH CUHCIICHHSI C OCHOBAHUSAMH, OTIIMYHBIMU OT 10;

2) yriyOuTh U pa3BUTh MPEACTABICHUS O HATYPAIbHBIX YUCIaX U CBOMCTBAX JCTHMOCTH,

3) Hay4HThCS UCIOJIL30BATh MPUEMBI, PAIMOHATIM3UPYIONIUE BBIYUCICHUS, TIPHOOPECTH MPUBBIYKY
KOHTPOJIMPOBATh BBIYUCIICHNUS, BEIOUpast MOAXOALIUHN AJIsl CUTYalluH CIIOCo0.

JeiicTBUTEIbHBIE YHCJIA

Buinycknux nayuumcsi:

1) ucrnonp30BaTh HAYATBLHBIC TIPEACTABICHUSI O MHOXKECTBE JCHCTBUTEILHBIX YHCET,

2) BIaIeTh MOHITHAEM KBAIPATHOTO KOPHS, IPUMEHSITH €r0 B BBIYHCIICHHSIX.

Buvinycknux nonyuum 603modicHocms:

1) pa3BuTh mpejCTaBICHHE O YKCIC M YHUCIOBBIX CHCTEMaX OT HATYPaJbHBIX 0 JCHCTBUTEIHHBIX
YHCEIT; O POJIU BHIYHUCIICHUHN B YEIIOBEUECKOM MPAKTUKE;

2) pa3BHUTh U YIIIyOUTH 3HAHUSA O JCCATHYHOMN 3alMCH JCHCTBHUTEIBHBIX YUCEN (MEPUOTMUYSCKUAE U
HETIePUOANIECCKUE APOOH).

HN3mepenus, npudJInKeHusl, OLEHKH

Buinycknux nayuumces:

UCIIONIB30BaTh B XOJIE pEIICHMs 3aJad dJIEMEHTapHbIC MPEACTaBJICHHS, CBS3aHHBIE C
IpUOTKEHHBIMU 3HAYCHUSIMU BEITUYHUH.

Buinyckruk nonyyum 03modcHoCmb.!

1) NOHATH, YTO 4YHCIIOBBIC [aHHbBIC, KOTOPBIC HCHOJB3YHOTCS JUI XapaKTEPUCTHKH OOBEKTOB
OKPY)KaIOIIEro MUPA, SBISIOTCS NMPEUMYIIECTBEHHO MPUOMMKEHHBIMH, YTO 10 3aIIHCH MPUOIKEHHBIX
3HA4YeHUH, CcoJAep)KalluXcsd B HHGPOPMALMOHHBIX MCTOYHUKAX, MOXHO CYAUTh O MOIPEHIHOCTH
NPUOIINKEHUS;

2) TIOHSATH, YTO MOTPEIIHOCTh PE3y/IbTaTa BBIYUCICHUI TODKHA OBITh COM3MEpPHUMa C MOTPEIIHOCTHIO
MCXOJIHBIX JIAHHBIX.

AJredpanyecKkne BbIPaKeHH

Buinycknuk nayuumcs:

1) BnaseTh NOHATHAMU «TOXAECTBO», «TOXJECTBEHHOE IpeoOpa3oBaHUe», pellaTh 3ajayi,
coJiepkalie OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hopMyIaMu;

2) BBINOJHATH NMPEoOpa30BaHMsI BBIPAKEHUH, COMAEpKAIIUX CTENEHU C LENbIMU MOKa3aTelsIMH U
KBaJ[paTHbIE KOPHHU;

3) BBINOJHATH TOXACCTBEHHBIC NMPEOOpPA30BaHMsI PALMOHATIBHBIX BHIPAKEHUI Ha OCHOBE IpPaBUII
NEeWCTBUI HaJl MHOTOYJICHAMH U alreOpanyecKuMu JpoosMu;



4) BBINOJIHATH PA3JI0KEHNE MHOTOUJIEHOB HA MHOXKHUTEIIH.

Buinycknux nonyuum 603mooicnocmy:

1) Hay4uThCS BBINOJHITH MHOTOIIATOBBIC MTPE0OPa30BaHUs PAIIMOHAJIBHBIX BBIPAXKCHUH, TPUMCHSSA
HIUPOKHA HabOp cIOCOO0B U MPUEMOB;

2) IPUMEHSTh TOXKJCCTBCHHBIC TPe00pa3oBaHus ISl PEIICHHs 3a/1a4 U3 Pa3JIMYHBIX pa3zeiioB Kypca
(HarmpuMep, I HaXOXKACHUS HanOOJIbIIEr0/HaMMEHbBIIIEr0 3HAUCHUS BRIPAKCHNUA).

YpaBHeHus1

Buinycknux nayuumcs:

1) pewmaTh OCHOBHBIE BUJbl PALMOHAJIBHBIX YPABHEHMH C OJHOW IEPEMEHHOM, CHUCTEMBI IBYX
YpaBHEHUH € ABYMS [IEPEMEHHBIMU;

2) NOHMMATh ypaBHEHHE KaK Ba)KHEHMIIYI0 MaTEMaTHUECKYI MOJENb Ul ONUCAHUS U H3yYEHUS
pa3zHo00pa3HbIX peabHbIX CUTYAllUH, pelIaTh TEKCTOBbIE 3aa4u aJIreOpandeckuM METO/I0M;

3) npuMeHATh rpapuuecKkue NPEACTABJICHUS ISl HCCIEIOBAaHUS YypaBHEHHM, HUCCIEIOBaHUS U
pEILIeHUs CUCTEM YPaBHEHUH € ABYMS IEPEMEHHBIMHU.

Buinycknux nonyuum 603mooicnocms:

1) oBnanmeTh crelMaTbHBIME TPUEMaMH pCIICHUS YPAaBHEHUH M CHCTEM YpPaBHEHUI, YBEPEHHO
MPUMEHATh ammapar ypaBHEHHUH JUId pelIeHHs pa3HOOOpa3HbIX 3a/lad M3 MaTeMaTUKH, CMEXHBIX
MPeIMETOB, MPAKTUKH;

2) MpUMEHSTh IpapuyecKue MpeCTaBICHHs Ul HCCIICAOBAHUS ypPaBHEHHI, CUCTEM YpPaBHCHUH,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

HepaBencrBa

Buinycknux nayuumes:

1) moHMMAaTh U MPUMEHSITh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILLIEHHEM HEPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pemarh JWHEHHBIE HEPABEHCTBA C OJHOW TEPEMEHHOM M WX CHUCTEMBI; PEIIaTh KBaJpaTHBIC
HEpaBEHCTBA C OMOPO Ha rpaduyecKue NpeacTaBICHUS;

3) mpUMEHSTH anmnapar HepaBeHCTB JJIs PEIISHUs 3a]1a4 U3 pa3JInYHbIX pa3/esioB Kypca.

Buinycknux nonyuum 603mMoxi#CHOCMb HAYYUMBCA:

1) pasHOOOpa3HbIM mpHEéMaM JOKa3aTeIbCTBA HEPABEHCTB, YBEPEHHO MPUMEHATH allmapar
HEPaBEHCTB Ul PELICHUS Pa3HOOOpa3HBIX MAaTEMAaTHUYECKUX 3aJad U 3a/a4 U3 CMEXKHBIX MPEIMETOB,
MIPAKTHKU;

2) TpUMEHATHh rpaduyecKue MPeACTABICHHs Ul HCCICAOBaHUsS HEPABEHCTB, CHCTEM HEPaBEHCTB,
cojiepkariux OykBeHHbIE KO (DUITMEHTHI.

OcHoBHbIe NOHATHS. YKc10BbIe PYHKIUH

Buinycknux nayuumcsi:

1) MmoHMMAaTh M HWCHOJb30BaTh (YHKIMOHAIBHBIC TMOHATUS M S3BIK (TEPMHHBI, CHMBOJIHYECKHE
0003HaYCHHS);

2) ctpouTh TpaduKkd dIEMEHTAPHBIX (YHKIMN; HCCIEAOBAaTh CBOMCTBA YHCIOBBIX (DYHKIUH Ha
OCHOBE U3YyUEHUS TIOBEJICHUS UX TPAPHUKOB;

3) moHuMaTh (PYHKIMIO KaK BaXKHEUIIYI0 MaTEeMAaTHYECKYI0 MOJENb JAJs OMHCAHMS MPOIECCOB H
SIBJIGHUN OKPYXAIOIIeT0 MHUpa, TPUMEHSTh (PYHKIIHMOHATBHBINA SI3BIK UIS OMUCAHUS U HCCIEIOBAaHUS
3aBUCHUMOCTEN MEX Ty GU3MUECKUMU BETUIMHAMU.

Buinycknux nonyuum 603mModicHoCmes HAyUUmMbCsi:

1) npoBoAMTH WCCICIOBaHMS, CBS3aHHBIC C W3YYCHHEM CBOWCTB (YHKIMH, B TOM 4HCIE C
WCIOJIb30BaHMEM KOMIMBIOTEPA; HA OCHOBE TrpaMKOB M3YYCHHBIX (DYHKIUN CTPOUTH OOJiee CII0KHBIE
rpaduku (KyCOUYHO-3aJaHHBIE, C «BBIKOJOTBIMI TOYKAMHU H T. 11.);

2) WCHoOJB30BaTh (DYHKIIMOHAIBHBIC TMPEJACTABICHUS W CBOWCTBA (YHKIUN I pELICHHUS
MaTeMaTHYeCKUX 3a7a4 U3 Pa3IMuHbIX Pa3/IeloB Kypca.



YuciaoBble MOCIET0BATEILHOCTH

Buinycknux nayuumes:

1) mnoHuMMaTe M HCIOJIB30BAaTh S3bIK  IIOCIIENOBATEIBHOCTEH (TEPMHUHBI, CUMBOJIMYECKUE
0003HaYCHHS);

2) npuMeHATh (POPMYJbl, CBS3aHHbIE C apU(METHUYECKOH U T'€OMETPUYECKON MpOrpeccusiMu, H
anmapar, c(opMHUPOBAaHHBIN MIPHU U3YYCHUU JIPYTUX PA3/EIOB Kypca, K PEICHHIO 33]a4, B TOM YHCIE C
KOHTEKCTOM M3 PEAIBHOM KU3HU.

Buinyckuux nonyuum 603MOHCHOCMb HAYYUMBCA:

1) pemaTh KOMOMHHMPOBAHHBIC 337a4d C MPUMECHEHHEM (GOPMYI N-TO WiCHA U CYMMBI MEPBBIX N
YJICHOB apH(PMETHUECKON U TeOMETPUYECKON MPOTrPECcCHid, IPUMEHSISI IPH ATOM amnmapaT ypaBHEHUH U

HEPABEHCTB;
2) noHMMaTh apu(PMETHYECKYIO W TEOMETPUYECKYI0 MNpPOrpecCHH Kak (YHKIMH HATypaJbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUYECKYIO MPOTPECCHI0 C JMHEWHBIM POCTOM, F€OMETPHUYECKYID — C

OKCITOHCHIUAJIbHBIM POCTOM.
OnucarejbHasi CTATHCTHKA

Buinycknux nayuumces:

HCIIOJIb30BaTh MPOCTEHIINE CIIOCOOBI MTPEACTABICHHUS U aHAIN3a CTATUCTUYECKUX JIAHHBIX.

Buvinycknuk nonyuum 603MONCHOCMb .

MpUOOPECTH TIEPBOHAYAIBHBIN OIBIT OpPraHW3ald cOOpa JJaHHBIX MPH TPOBEICHUHM OIpoca
0OIIIECTBEHHOTO MHEHHS, OCYIIECTBJISITH WX aHalu3, MPEJCTaBJIATh pPE3yJbTaThl OMpOca B BHJIE
TaOIHITBI, THATPAMMBEI.

Cuay4aiinble cOOBITHSI M BEPOSITHOCTD

Buinycknux nayyumcs:

HaXOJUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSITHOCTh CIy4aitHOTO COOBITHSI.

Buinycknux nonyuum 603modrcHocms:

MPUOOPECTH ONBIT TMPOBEACHUS CIIy4allHBIX SKCIIEPUMEHTOB, B TOM YHCIE C TOMOIIBIO
KOMITBIOTEPHOTO MOJIETTUPOBAHUS, HHTEPIPETALIUU X PE3yIbTaTOB.

KomOunaTopuka

Buinycknux nayyumcs:

peuath KOMOMHATOPHBIE 337a4u Ha HaXO0KICHUE YUClla 00bEKTOB W1 KOMOMHAIIUA.
Buinyckuux nonyuum 603mMoicHoCcmb:

HAyYUTHCS HEKOTOPBIM CHEIUAIBHBIM MPUEMaM pelIeHUss KOMOMHATOPHBIX 3a/1a4.

LTeomempus, 7 - 9 knaccol

Harasaaasi reomerpus

Buinycknux nayuumcs:

1) pacmo3HaBaTh Ha 4YepTeXkax, PHCYHKAaX, MOJEISAX W B OKPYKAIOIIEM MHUpPE IUIOCKHE |
MPOCTPAHCTBEHHBIC TEOMETPUUYECKHE (DUTYPHI;

2) pacro3HaBaTh pa3BEPTKH KyDa, MPSIMOYTOJIBHOTO IMapaulesieluie/ia, MPaBUIbHON MHpaMHU/IbI,
WINHPA U KOHYCAa;

3) ompenensTh MO JMHEHHBIM pa3MepaM pa3BEPTKU (DUTYpHI JIMHEHHBIE pa3Mepbl caMoil QUTYPBI U
Ha000pOT;

4) BBIYUCIIATH 00BEM MPSAMOYTOJILHOTO MapalIe/ICUIe .

Buinyckruk nonyyum 03modcHocmy.!

1) BBIUHCIHATE OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHUYECKMX (DUTYp, COCTAaBICHHBIX U3
MPSIMOYTOJIBHBIX TTAPAJIJICIICITUITCIIOB;

2) yriayOuTh U pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpax;

3) NpUMEHSTD TOHATHE Pa3BEPTKY VISl BHITIOJHEHHS TIPAKTHYECKUX PACUETOB.



I'eomeTpuyeckue purypbl

Buinycknux nayuumcs:

1) monbp30BaThCs SA3BIKOM TEOMETPUM JJISl ONMHCAHUS NPEAMETOB OKPYXKAIOMIEro MHpa M HUX
B3aMMHOTO PaCIIOJIOKEHHS;

2) pacro3HaBaThb M HM300pa)kaTb Ha YEPTE)KAaX M PHCYHKAX TEOMETpUYECKUEe QHUTYypHl U HX
KOH(UTypanuu;

3) HaXOUTh 3HAUCHUS JJTMH JTMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOLICHHS, TPAJYCHYIO MEPY YIJIOB
or 0 mo 180°, mpuMmeHss OmMpeAeieHUs, CBOWCTBA M MPHU3HAKU (UTYp M HMX 3JIEMEHTOB, OTHOIICHHS
¢buryp (paBeHCTBO, 1M0100ME, CHMMETPHUH, TOBOPOT, NMapaJuICIbHBIN MEPEHOC);

4) onepupoBaTh C HAYAILHBIMU MOHATUSMH TPUTOHOMETPHH M BBITIOJHATH JIEMEHTAPHBIE ONEPALIIH
Ha/l QYHKIUSAMU YIIIOB;

5) pemaTh 3a7ayM Ha JOKA3aTeNLCTBO, ONMUPAsCh Ha M3y4YCHHBIC CBOWCTBA (UIyp M OTHOIICHHMA
MEX]Ty HUMH U IPUMEHSISI H3y9eHHBIE METOIBI I0KAa3aTelIbCTB;

6) pemaTh HECIIOKHBIC 33/1a4d Ha TOCTPOCHHE, MPUMEHSSI OCHOBHBIE AJITOPUTMBI MOCTPOCHHS C
MTOMOTIIBIO ITUPKYJIIS ¥ INHEHKH;

7) peuiaTh NpocTeHine MIaHuMETPUUECKUE 3a]Jaul B IPOCTPAHCTBE.

Buinycknux nonyuum 6o3mooicnocms:

1) oBiazeTh METOJAMHU PELICHUS 33]]a4 Ha BBIUMCIICHUS M JOKA3aTeIbCTBA: METOIOM OT MIPOTUBHOTO,
METOJIOM TIOJI00HsI, METOIOM Tiepebopa BapuaHTOB H METOJOM I'€OMETPUUECKIX MECT TOYEK;

2) mpuoOpecTH OTBIT MPUMEHEHUs aIreOpanveckoro W TPUTOHOMETPHUYECKOTO armaparta ¥ e
JBYDKEHUS TIPH PEIICHUHN TEOMETPHUIECKUX 3a]1ad;

3) oBiaNETh TPAJAUIMOHHOW CXEMOW peIIeHHs 3aJady Ha IMOCTPOCHHUE C TMOMOIIbIO IHUPKYIS |
JTMHEWKH: aHAIIN3, TIOCTPOCHHUE, TOKA3aTeIbCTBO M UCCIIEIOBAHHE;

4) HAy4UThCS pelIaTh 3ajJa4d Ha MOCTPOCHUE METOJIOM I'€OMETPUYECKOr0 MecTa TOYEK U METOJIOM
Mog00us;

5) npuoOpecTH OMBIT HCCIEAOBAHUS CBOWCTB  IUIAHUMETPUYECKHX (UIYp C  MMOMOIIBIO
KOMIIBIOTEPHBIX [TPOrpamMM;

6) mpuoOpecTH ONBIT BBIMOJHEHHS TPOSKTOB MO TemaM: «['eoMeTpryeckue npeoOpazoBaHHs Ha
miockoctuy, «Ilocrpoenne oTpe3koB no popmyer.

H3mepenne reoMeTpu4ecKUX BeJTUYHH

Buinycknux nayuumcsi:

1) ucnonb3oBaTh CBOWCTBA M3MEPEHMs [UIMH, IUIOIIAJEH M YIVIOB MpPHU pELICHUH 3ajad Ha
HaXO0KJCHHUE JAJIMHBI OTPE3Ka, JUIMHbI OKPYXHOCTH, JUIMHBI YT OKPYXHOCTH, I'PalyCHON MEpHI yIJIa;

2) BBIYMCIATH JUIMHBI JIMHEWHBIX 3J€MEHTOB (UIyp M MX YIJIbl, HUCIOJB3Ys (POPMYJbl JIHHBI
OKPYXHOCTH U JUIMHBI AYTU OKPY>KHOCTH, GOPMYJIBI II0IIael puryp;

3) BBIYMCIIATH IJIOIIAN TPEYrOJIbHUKOB, MPSAMOYIOJbHUKOB, IapaJUIeIOrpaMMOB, TPAIleLHi, Kpyros
U CEKTOPOB;

4) BBIUUCIIATH AJIMHY OKPYKHOCTH, JUIMHY JYT'H OKPY>KHOCTH;

5) pemath 3a7a4Md Ha JIOKa3aTeJIbCTBO C MCIOJb30BaHUEM (OPMYI JUIMHBI OKPY)KHOCTH U JUIMHBI
YT OKPY>KHOCTH, GopMyl Iuo1azen puryp;

6) pemaTh NPaKTUYECKHUE 33Ja4H, CBSI3aHHBIE C HAX0XKICHHEM IT'€OMETPUUECKUX BETUYUH (MCIOJb3Ys
IIPU HEOOXOIMMOCTH CIIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA).

Buinycknux nonyuum 603modcnocms:

1) BbuMCIATH MWIOMAAXM (UTYp, COCTABICHHBIX M3 JBYX WM 0o0Jiee MPSMOYTOJIbHUKOB,
[apajuIeIOTPaMMOB, TPEYTOJIbHUKOB, KPYTra U CEKTOPa;

2) BBIYHCIATH IUIOM[AJH MHOTOYIOJIbHUKOB, HCIIOJIb3YSl OTHOIICHHS PAaBHOBEIUKOCTH U
PaBHOCOCTaBIEHHOCTH;

3) mpuoOpecTH OMBIT MPUMEHEHUs anreOpandecKkoro W TPUTOHOMETPHUYECKOTO ammapaTta | HIeH
JBYKEHMS TIPU PELICHUH 3a/1a4 Ha BBIYKMCIEHUE IUIOAAEH MHOTOYTOJIbHUKOB.

Koopaunarsi

Buinycknux nayuumes:
1) BBIYMCHATH UIMHY OTpe3Ka IO KOOpAMHATaM €ro KOHIOB; BBIYUCISATH KOOPAUHATHI CEPEAMHBI



OTpE3Ka;

2) UCII0JIb30BATh KOOPAUHATHBIN METOA JUISl U3YYE€HUSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603mMox#cHOCMb.

1) oByazieTh KOOPAUHATHBIM METOIOM PELICHUS 3a/1a4 Ha BBIYHCIICHHE U IOKa3aTeIbCTBO;

2) mpUOOpECTH OIBIT MCIOJIb30BAHUSI KOMITBIOTEPHBIX HPOTPaMM sl aHAINW3a YaCTHBIX CIIy4acB
B3aMMHOTI'O PaCIIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

3) mpuoOpecTH OMBIT BBHINOJIHEHHS MPOSKTOB Ha TeMy «lIpuMeHeHHe KOOPAMHATHOTO METOJA IMPH
peLIeHnY 3a1a4 Ha BBIYHCIEHUE U JOKA3aTEIbCTBOY.

BekTopbl

Buinycknux nayuumes:

1) omnepupoBaTh € BEKTOpaMHU: HAaXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOpPOB, 3aJlaHHBIX
r€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN ITPOU3BEICHUIO 3aJaHHOIO BEKTOPA HA YUCIIO;

2) HaXOIUTh JUI1 BEKTOPOB, 3aJaHHBIX KOOPAWHATaMH: UIMHY BEKTOpPa, KOOPAMHATHI CYMMBbI
pa3HOCTH JBYX M 0oJjiee BEKTOPOB, KOOPAWHATHI MPOU3BEICHMSI BEKTOpa HA YWCJIO, NMPUMEHSS MPHU
HE0OXO0IMMOCTH COYETATENIbHBIH, IEPEMECTUTEIbHBIN U paCIPEIeIUTEIbHbIN 3aKOHBI;

3) BBIUMCIATH CKaJISIPHOE NPOU3BEIEHUE BEKTOPOB, HAXOAMUTh Yol MEXAy BEKTOpPaMH,
YCTaHaBJIUBATh MEPIECHIUKYISIPHOCTD NPSMBIX.

Buinycknux nonyuum 603mMox#CHOCMb.!

1) oByazeTh BEKTOPHBIM METOIOM JJIsl PEIICHHUS 3314 Ha BBIYMCIICHUE U JIOKAa3aTelIbCTBO;

2) mpUOOpECTH OIBIT BBHIMOJHEHUS MPOCKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO MeToza TMpH
PEILICHNN 3aJ]a4 Ha BBIYHUCICHUE U JOKA3aTEIBCTBOY.

JInuHOCTHBIE, MeTanpeMeTHbIE U NPeMETHbIE Pe3yabTaThl
OCBOECHHS COEPKAHUA Kypca

Aneebpa, 1 - 9 knaccol
[Tporpamma obecrneynBaeT AOCTMXKEHHE CIEAYIOIINX PE3YyJIbTaTOB OCBOCHHUS 00pa30BaTEIbHON
MPOTrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHUs:
JIUYHOCTHbLE:

1) chopMuUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH
o0ydJaromuxcs K CaMOPa3BUTHIO U caMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHIO U MO3HAHUIO,
BBIOOpPY JanbHEHIIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuii U nmpodheccnoHanbHbIX
IPEANIOYTEHNH, 0CO3HAHHOMY ITOCTPOCHHIO MHIMBHIyaIbHOH 00pa30BaTeIbHON TPAEKTOPHUU C YIETOM
YCTOWYMBBIX IO3HABATEIILHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKU M OOIIECTBEHHON MPaKTHKH;

3) chopMHPOBaHHOCTP KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIGHHMH M COTPYIHHYECTBE CO
CBEpCTHUKAMHM, CTapUIMMU M MIJIAJIIUMH, B 0Opa30BaTeIbHOH, OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-
UCCJIEI0BATENILCKOM, TBOPUECKON M APYIUX BUAAX JEATEIHHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIIM B YCTHOI M MUCBMEHHOW pe4H, MOHUMATh
CMBICII IOCTABJICHHOM 3a/1a4M, BBICTPAHBATh APTyMEHTAIHIO, IPHBOANUTH IPUMEPBI M KOHTPIPUMEPHI;

5) mpezncraBieHHe 0 MaTEMaTHYECKOM Hayke Kak cepe uelloBeYecKoi JesTeNbHOCTH, 00 JTamnax eé
pa3BUTHSL, O €€ 3HAUUMOCTH /ISl pa3BUTHS LIUBUIIM3ALINY;

6) KPUTUYHOCTb MBIIUICHUS, YMEHHE DPACMO3HaBaTh JIOTMYECKH HEKOPPEKTHbIE BbICKAa3bIBAHUS,
OTJIMYATh TMIOTE3Y OT (aKTa;

7) KpeaTUBHOCTb MBILIUICHUS, HWHUIMATHBA, HAXOJYUBOCTb, AaKTHUBHOCTb MpPU  PpEIICHUU
anreOpanyecKkux 3a/1ad;

8) yMeHre KOHTPOJIMPOBATH MPOIIECC U pe3yNbTaT yueOHOM MaTeMaTH4YeCKOH esTeIbHOCTH;

9) cnocoOGHOCTh K AMOIMOHAIBHOMY BOCHPUATHIO MaTeMaTHUYeCKHMX OOBEKTOB, 3a/ad, peIICHUH,
pacCy>KJIEHUH.

MemanpeomemHuule:

1) yMeHue caMOCTOSTENIbHO IUIAHUPOBATh AJbTEPHATHBHBIC IyTH JOCTHXKEHMS Lieled, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 PEeKTUBHBIE CIIOCOOBI PEIIeHUs YUeOHbIX U MTO3HABATENIbHBIX 3a/1a4;

2) yMeHHE OCYLIECTBIISATh KOHTPOJIb IO pe3yiabTaTy W IO CIOCO0Yy JEHCTBHS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAaHUS U BHOCUTH HEO0XOIMMbIE KOPPEKTHBBI;




3) yMeHHe aJleKBaTHO OII€HHBATH MPABUIBHOCTbh MJIM OMIMOOYHOCThH BBINOJIHEHHS Y4eOHOH 3agauu,
€€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHHUS;

4) oco3HaHHOE BJAJCHHE JIOTUYECKUMHU JACUCTBUSMH OIpEeNieHUs] TOHATHH, 0000IIeHus,
YCTAaHOBJICHHSI AHAJIOTHH, KJIACCH(HUKAIMM HAa OCHOBE CaMOCTOSTEIFHOTO BbIOOpa OCHOBAaHUN U
KPUTEPUEB, YCTAHOBJIEHMSI POJIOBUIOBBIX CBA3EH;

5) yMmMeHHe ycTaHaBIMBaThb IPUUMHHO-CIEACTBEHHBIE CBSI3HM; CTPOMUTH JIOTUUECKOE PACCYKICHHE,
YMO3aK/IIoueHue (MHAYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHHe co3aBaTh, IPUMEHSTH U TPe0OPa30BhIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA, MOJIEIU U
CXEMBI JUIsl peleHus y4eOHBIX U MO3HaBaTEIbHBIX 3aa4;

7) yMeHHEe OpraHu30BbIBaTh Y4eOHOE COTPYAHMUYECTBO U COBMECTHYIO JAEATEIbHOCTb C YUUTEIEM U
CBEPCTHHKAMHM: OTPEACIIATh LEJH, pacrpeneneHine GyHKIUNA U posield y94aCTHHUKOB, B3aMMOACHCTBUE U
obmme crmocoObl paboThl; yMeHHEe padoTaTh B TpYIIE: HAXOJUTh OOIee peleHHe W pas3peniath
KOH(QUIMKTBI Ha OCHOBE COIJIACOBAHMS TO3MIMKA ¥ yd€Ta WHTEPEcOB; CIyIIaTh NapTHEPA;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHMUE;

8) cdhopMUpOBAaHHOCT, Yy4eOHOM M  OOIIENOJIb30BATEIHLCKON KOMIIETEHTHOCTH B 00OJacTH
MCI0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komneTenTHOCTH);

9) mepBOHauaNbHBIC MPEJACTABICHUA 00 MJIEAX U O METOJaX MaTEeMaTHKH Kak 00 yHMBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEICTBE MOAECTUPOBAHUS SBJICHUM 1 IPOLIECCOB;

10) ymeHue BHJETh MaTEeMaTHUECKyIO 3aJadyy B KOHTEKCTE MPOOJIEMHOM CHUTyallud B JpPYTruUx
JTUCHMILTMHAX, B OKPYKAIOIIEN KU3HU;

11) ymeHue HaXoauTh B Pa3IUYHBIX HCTOYHUKAX HH(MOPMALNIO, HEOOXOIUMYIO IJIsl pPEUIeHHS
MaTeMaTHYeCKUX MpoOsieM, U MPEJICTaBIsITh €€ B MOHATHOW (popme; MPUHUMATh PEIICHUE B YCIOBHSIX
HEMOJIHOM U M30BITOYHOM, TOYHOM M BEpOSITHOCTHOM HH(OpMaLnu;

12) ymeHue NOHMMATh M UCIIOJIb30BaTh MATEMaTHUYECKUE CPEICTBA HATIIATHOCTU (PUCYHKH, YEPTEXKHU,
CXEMBI U JIp.) AJIsl WUTIOCTPALK, HHTEPIIPETAllUU, apTryMEHTaIlUH;

13) ymeHue BbIABUraTh TMIIOTE3bI IIPU PELIEHUH Y4EOHBIX 3a/a4 U INOHMMaThb HEOOXOAUMOCTh HX
IIPOBEPKH;

14) ymeHue NpUMEHATh MHIYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI PACCYXAECHUH, BUJIETh pa3IHyHbIC
CTpaTEruy peIICHUs 3a1a4;

15) noHMMaHuWE CYIHOCTH AJITOPUTMHUYECKHUX MPENUCAHUA U YMEHHUE ICHUCTBOBATh B COOTBETCTBHH
C MPEUIOKECHHBIM AJITOPUTMOM;

16) ymeHHe CcaMOCTOSITENIbHO CTaBUTh LIE€JIHM, BBIOMpAaTh M CO3[AaBAaTh AJITOPUTMBI Ul peIICHUs
yueOHbIX MaTEeMaTHUECKUX IPo0IIeM;

17) ymeHue MJIaHMPOBATh U OCYUIECTBIATH JESATEIbHOCTb, HANPABICHHYIO Ha pEIIEHUE 3aj1ad
HCCIJIEIOBATEIIBCKOIO XapakTepa.
npeomemmule.

1) ymenue paboTaTh ¢ MaTeMaTHMYECKHMM TEKCTOM (CTPYKTYpHUPOBAaHHUE, W3BJICUYEHHE HEOOXOIUMON
uHGOpMaILMK), TOYHO U I'PaMOTHO BBIPa)KaTb CBOM MBICIM B YCTHOM M NHCbMEHHON pedd, MPUMEHSSA
MaTEeMaTUYECKyl0 TEPMUHOJIOTHIO U CHMBOJIMKY, HCIIOJb30BaTh Ppa3JIMYHbIC SI3bIKM MAaTEMaTHUKU
(croBecHBIN, CUMBOJIMYECKHH, I'paduueckuii), 000CHOBBIBATH CY)KJICHUs, MPOBOAUTH KiIacCU(UKALHIO,
JOKa3bIBaTh MATEMATUYECKUE YTBEPKIACHMUS;

2) BnazeHue 0a30BbIM TMOHATHMHBIM ammapaToM: HMETb HpPEJCTABICHHE O YHUCIE, BIIAJECHUE
CUMBOJIBHBIM  SI3bIKOM  ajireOpbl, 3HAHHUE JJIEMEHTAPHbIX  (PYHKIMOHAIBHBIX 3aBHCUMOCTEH,
(dbopMupoBaHHE MPEACTABIECHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHUPE M O PA3ITHUUHBIX
crioco0ax X U3y4eHus, 00 0cOOEHHOCTSIX BBIBOJOB U MMPOIHO30B, HOCSAIINX BEPOSTHOCTHBIN XapakTep;

3) yMeHHe BBINOJIHATh ayireOpandeckrue NpeoOpa3oBaHus pallMOHAIBHBIX BIPQKEHHUH, IPUMEHSTh UX
JUIL pelleHus y4yeOHBIX MaTeMaTM4YecKMX 3a/Jad W 3a/ad, BO3HMKAIOUIUX B CMEXKHBIX Y4eOHBIX
IpeaIMeTax;

4) yMeHue NOoJb30BaThCs MAaTEMATHUYECKUMHU (OPMYJIaMU U CaMOCTOSATEIBHO COCTABIATH (POPMYIIBI
3aBHCUMOCTEH MeX/1y BeJIMUMHAMH Ha OCHOBE OOOOIIEHHUS YaCTHBIX CIIy4yaeB U SKCIIEPUMEHTA;

5) yMeHue pemiaTh JUHEWHbIE U KBaJpaTHbIE YpaBHEHUS U HEPABEHCTBA, a TAKKE NMPHUBOIUMBIE K
HUM ypaBHEHHs, HEPABEHCTBA, CHCTEMbI; NMPUMEHATh I'paduuecKue IMpeCTaBICHUs IS pEIIeHUs U
UCCIIEIOBAaHUS YPAaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHSTH MOJIyYEHHBIE YMEHHUS Ul PELICHUs 3a1a4
U3 MaTEMAaTHKH, CMEKHBIX IPEIMETOB, IPAKTUKU;

6) oBIaJeHHE CUCTEMOH (YHKIMOHAIBHBIX MOHATUH, (PYHKIMOHAIBHBIM S3bIKOM M CHMBOJIMKOM,
yMEHHUE CTpPOUTh rpaduku (QyHKUMH, ONMUCHIBATH HMX CBOWCTBA, HCIHOJIb30BaTh (HYHKIMOHAIBHO-



rpa(bnqecm{e NpeACTaBJICHUA JUIA OIMUCAHUA U aHaJIM3da MATCMATUUYCCKUX 3aja4d U PCaJIbHBIX
3aBHCHUMOCTE;

7) oBlaJicHHE OCHOBHBIMH CIIOCOOAMHM TMPE/ICTABICHUS U aHATN3a CTATHCTUYECKUX JTAHHBIX, YMCHHE
peraTh 3a/1a4M Ha HaX0K/IEHUE YacTOTHI U BEPOSITHOCTH CIIy4aiHBIX COOBITUH;

8) YMCHHUC NPHUMCHATH H3YUCHHBIC IIOHATHUA, PE3YyJIbTAaTbl WU MCTOJAbI IpHW PCIICHHUU 3aJdad Hu3
pPa3IMYHBIX Pa3/AEiioOB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJSIIMXCS K HEMOCPEICTBEHHOMY IIPUMEHEHUIO
HU3BCCTHLIX aJITOPUTMOB.

Leomempus, 7 - 9 knaccoi
[IporpamMmma oGecrieunBaeT JOCTHKEHUE CIEAYIOIIMX PE3yJbTaTOB OCBOEHHSI 00pa30BaTEIIbHOM
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUsL:
JIUYHOCMHbIE:

1) ¢dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyuaronmxcs K caMOpa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU K O0YYEHHIO U TTO3HAHUIO,
BBIOOPY JajbHElIero oopa3oBaHus Ha 0a3ze OPUEHTHUPOBKU B MUpe Mpodeccuil v mpodeccuoHalIbHbIX
MPENNOYTEHNH, 0CO3HAHHOMY IMOCTPOEHUI0 MHIUBUAYAIbHONH 00pa30BaTENIbHON TPAEKTOPUU C YUETOM
YCTOWYMBBIX IO3HABATEIbHBIX HHTEPECOB;

2) QopMupOBaHUE LEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTUKH;

3) ¢dopmupoBaHHME KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHMHM M COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTapUIMMH W MIAAIIMMU B 00pa3oBaTeabHON, OOIECTBEHHO IOJIE3HOHM, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUECKON U APYTUX BUJAX JNESATENbHOCTH;

4) yMeHue SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIIM B YCTHOM M MHCbMEHHOM pedH, MOHUMATh
CMBICTI TIOCTaBJICHHOM 3aj]auu, BBICTpanuBaTh ApryMEHTAIIMIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEDPHI;

5) KPUTHYHOCTH MBIIUICHHS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BbICKa3bIBaHUS,
OTJIMYAaTh FMIOTE3Y OT (aKTa;

6) KpeaTMBHOCTb MBIIUICHUS, HWHHULUATHBY, HAaXOJ4MBOCTb, AaKTHUBHOCTb IIPU  PEIICHUU
reOMETPUUECKUX 3aJ1ay;

7) yMeHuEe KOHTPOJUPOBATH MPOIIECC U PE3YIbTAT YICOHOM MaTeMaTHIECKOM IeITeIbHOCTH;

8) crmocoOHOCTh K AMOIMOHAIBHOMY BOCIPHUSATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/ay, PEIICHUMH,
pacCyXJIeHUI;

MemanpeomemHuoie:

1) yMeHue caMOCTOSTENIbHO IJJAaHWPOBATh AJbTEPHATUBHBIE IyTH JOCTHXKEHMs LieNed, 0OCO3HAHHO
BBIOMpaTh Hanboee A3 HEeKTUBHBIE CIIOCOOBI PEIICHHS YICOHBIX M TIO3HABATEIbHBIX 337144,

2) yMeHHME OCYLIECTBIIATh KOHTPOJIb IO pe3yiabTaTy M IO CIOCOOy JAEHCTBHSI Ha YpOBHE
IIPOU3BOJIBHOTO BHUMAaHUS U BHOCUTb HEOOXOAUMbIE KOPPEKTHUBBI;

3) yMeHHe aJleKBaTHO OLICHMBATh IPAaBUIBHOCTh MM OIIMOOYHOCTH BBINIOJHEHUs y4yeOHOM 3amaud,
ee 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE BOBMOKHOCTH €€ PEIICHUS;

4) 0cCO3HaHHO€ BIAJEHHE JIOTUYECKUMHU JCHCTBUSAMHU OIpeNesIeHUs] TOHATHH, 00001IeHus,
YCTaHOBJICHUsI aHAJIOTHH, KJIAacCU(PUKALMM Ha OCHOBE CAMOCTOSITEIbHOIO BBIOOpa OCHOBAaHUM U
KPUTEPHEB, YCTAaHOBJICHHSI POJOBUIOBBIX CBSI3EH;

5) yMeHHe yCTaHaBIMBaTb NPUYUHHO-CIEJCTBEHHBIE CBS3HM, CTPOUTH JIOTUYECKOE PACCYXKJICHHE,
YMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTUHU) U BBIBOJBI;

6) yMmeHHe co3aBaTh, IPUMEHSATh U IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA, MOJIENU U
CXEMBI JJIs pellleHre YueOHbIX U MO3HABaTeNbHbIX 33/1a4;

7) yMeHHe OpraHu30BbIBaTh y4eOHOE COTPYJHMUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEpCTHUKAMM: OIPENeNATh LEeNH, paclpelnesaTh (PYHKIMH M POJIM YYAaCTHUKOB, OOIIME CIOCOOBI
paloThl; yMeHHe padoTaTh B TPYIIE: HAXOAUTh OOIee pelIeHne U pa3peniarb KOHQJIMKTB Ha OCHOBE
COTJIACOBAHUS MO3UIMM U yyeTa HHTEPECOB; CIylIaTh HapTHepa; GOpMyIUpOBaTh, apryMEHTUPOBAThH U
OTCTanBaTh CBOE MHEHHUE;

8) ¢opmupoBaHuEe U pa3BUTHE Y4€OHOH U OOIIETOIb30BATEIBCKOM KOMIETEHTHOCTH B 001acTH
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoJorui (MKT - komnereHTHOCTH);

9) ¢dbopmupoBaHHUe NEepBOHAYAIBHBIX MPEICTABICHUN 00 MIESIX M O METOoJaX MaTeMaTHKH Kak 00
YHHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJICITMPOBAHMSI SIBJICHUI U IPOLIECCOB;

10) ymeHue BUAETh MATEeMaTHYECKYIO 3a/ady B KOHTEKCTE NpPOOJEMHOM CHUTyalluH B JAPYTHUX
TMCLUIUIMHAX, B OKPYXKAIOWIEeH KU3HU;




11) ymeHume HaxoAMTh B PA3IUYHBIX HMCTOYHUKAX HH(OPMALUIO, HEOOXOIUMYIO JUIS PELICHHS
MaTeMaTHYECKUX MPOOJieM, U MPEACTAaBIATh €€ B MOHATHOW (popMe; MPUHUMATH PEIICHUE B YCIOBUAX
HETOJHOM U N30BITOYHOM, TOUHON ¥ BEPOSITHOCTHOW MH(POPMALINY;

12) ymeHue NOHMMAaTh ¥ UCIIOJIb30BaTh MATEMAaTUUYECKHUE CPEJICTBA HATJIAIHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) JAJIsl WILTIOCTPaLK, HHTEPIIPETALIUN, apTryMEHTalUY;

13) yMmeHue BbIIBUraTh TUIIOTE3bl MPU PELICHWH Y4EOHBIX 3a/1a4 U MOHUMATh HEOOXOJIUMOCTh HX
IIPOBEPKH;

14) yMeHue NpUMEHITh UHIYKTUBHBIE U JE€NYKTUBHbBIE CIIOCOOBI pacCyX/I€HUM, BUIETh Pa3IUYHbIE
CTpaTeruy pelieHus 3aaay;

15) noHMMaHue CyIIHOCTU aJTOPUTMUYECKUX MPEIIUCAHUM U YMEHHE JIeHCTBOBATh B COOTBETCTBUU
C MPEUI0KEHHBIM aJITOPUTMOM;

16) ymeHHe CaMOCTOSITENIbHO CTaBUTh II€NM, BBHIOMPATh M CO3[aBaTh AITOPUTMBI UIS pEIICHUS
y4eOHBIX MaTeMaTHIECKUX MPoOIem;

17) yMeHue IUIaHHPOBAaThb W OCYUIECTBIIATH JESATEIILHOCTb, HAINPABICHHYI0 Ha peElIeHHE 3a/ay
HCCIIEI0BATENILCKOTO XapaKTepa;
npeomemmule:

1) oBnageHue 0a30BbIM TMOHATUHHBIM ammapaToM IO OCHOBHBIM pasjellaM COJepKaHUS;
Mpe/ICTaBJIeHHEe OO0 OCHOBHBIX H3Yy4aeMbIX TOHATUAX (YMCIO, TeoMeTpuueckas @urypa, BEKTOD,
KOOpJMHATBl) KaK BaXHEHIIMX MaTEeMaTHYECKUX MOJENSAX, IO3BOJSIOUIMX OIUCHIBaTh M HM3y4daTh
peasibHbIE MPOIIECCHI U SIBICHUS;

2) yMmeHue paboTaThb C TEOMETPUYECKHM TEKCTOM (aHAIM3UPOBATh, H3BJIEKaTh HEOOXOJIUMYIO
nH(pOpMalMI0), TOYHO U TPaMOTHO BBIPAXAaTb CBOM MbBICIM B YCTHOM M THCBMEHHOM peun ¢
MPUMEHEHHUEM MaTeMaTUYeCKOW TEPMHMHOJIOTMM U CHMBOJIMKH, HCIOJIb30BaTh Pa3IUYHbIE S3bIKU
MaTeMaTHKH, IPOBOIUTH KilacCU(UKALIUH, JJIOTHUECKHE 000CHOBAaHUS, TOKa3aTeIbCTBA MAaTEMAaTHYECKUX
YTBEPKICHHUI;

3) oBiaieHUE HaBbIKAMH YCTHBIX, TIMCbMEHHBIX, HTHCTPYMEHTAJIbHBIX BBIYMCICHUH;

4) oBnaaeHHE T€OMETPUYECKUM SI3BIKOM, YMEHHME MCIIOJIb30BaTh €ro Uil ONMCAaHUS IPEIMETOB
OKpYXXAIOILEro MHpa, pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUA M H300pa3sUTENbHBIX YMEHUH,
IpUOOPETEHNE HABBIKOB FEOMETPUYECKUX TOCTPOEHHUI;

5) yCBOGHHME CUCTEMATUYECKUX 3HAHUH O INIOCKHMX (PUTypax U MX CBOMCTBAX, a TAK)KE HA HAIJISITHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX, YMEHHUE NPUMEHATh CUCTEMATUYECKUE 3HAHUS O
HUX JJIS PEIIeHUs] TeOMETPUUYECKHUX U TPAKTUUECKUX 3a/a4;

6) yMeHue U3MepsATh JJIMHbI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOJIb30BATh (POPMYJIbI ISl HAXOXKICHUS
NIEPUMETPOB, III0IaZeH U 00bEMOB reOMeTpUIECKUX (puryp;

7) yMeHHEe NpPUMEHSATb M3YYEHHbIE MOHATHUSA, pPE3YyJIbTaTbl, METOJbl U1 pelleHus 3aj1ad
IIPAKTUYECKOI0 XapakTepa Y 3a/1a4 U3 CMEKHBIX JUCLUIUIMH C UCIOJIb30BAHUEM IPU HEOOXOIUMMOCTHU
CIPAaBOYHBIX MAaTEPUANIOB, KAJIbKYJIATOPA, KOMIIbIOTEPA.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA, KYPCA

Anzebpa, 7 - 9 knaccol

APUOMETUKA

PanuonanbHbie 4ymucia. PaclmpeHne MHOXKECTBA HATYPAJIBHBIX YHMCEN O MHOMKECTBA IICIIBIX.
MHoOecTBa HEeNbIX YUCeN 0 MHOXKECTBa PallMOHABHBIX. PallMOHATbHOE YHCIO Kak OTHOLIeHHe M/N,
IZIe M — ILIeJI0€ Yucilo, N — HaTypaibHOoe. CTeneHb C LEIbIM OKa3aTENEM.

HelicrBuTeabHble Ynucjaa. KBagpaTtHbiil KopeHb u3 uncia. KopeHb TpeTheil cTeneHu. 3annuch KopHen
C MIOMOUIBIO CTENEHHU C IPOOHBIM MOKA3aTEIEM.

[Tonsitue 06 mppauroHaabHOM umcie. VppaloHaTbHOCTh YUCHIAa U HECOM3MEPUMOCTh CTOPOHBI U
JMaroHaIu KBajpata. [lecaTnunble MpuOIMKEHNUS UPPALIMOHATIBHBIX YHCEIL.

MHOXeCTBO JAEHCTBUTEIBHBIX 4YHCEN; IPEICTABICHUE JACHCTBUTENbHBIX 4YHCET OEeCKOHEYHBIMHU
JeCATUYHBIMU JpoOsiMu. CpaBHEHHUE JEHCTBUTENBHBIX YHCEN.

Koopaunataas mnpsmas. M3o0pakeHue uucen TOYKaMH KOOPAMHATHOM mpsiMoil. YucnoBble
MIPOMEXKYTKH.

N3mepenns, npuodJIM:KeHHs, OeHKH. Pazmepbl 00BEKTOB OKpYXAromero Mupa (0T 3JeMEHTapHBIX
yacTull 10 BceneHHol), NIUTENbHOCTh MPOLIECCOB B OKPYXKAIOUIEM MUpE. BplieneHne MHOXUTENS —



CTENEHU JECATH B 3amucu yucha. [IpubmkE€HHOE 3HAYCHHE BETUYMHBI, TOYHOCTH HPUOIMKEHUS.
IIpuknaka v OLleHKa PEe3yJIbTaTOB BBIYUCICHUN.

AJIT'EBPA

Aure0panyeckue BbIpaskeHHMs. byKkBEeHHbIE BbIpaKE€HUS (BBIPRKEHUS ¢ IEPEMEHHbIMU). YuncnoBoe
3Ha4eHHe OYKBEHHOTO BbIpakeHHs. JlomycTuMble 3HaYeHHs NepeMeHHbIX. [lo/cTaHoBKa BbIpaKeHUI
BMeCTO nepeMeHHbIX. [IpeoOpa3oBanre OYKBEHHBIX BBIPR)KEHUH Ha OCHOBE CBOMCTB apH(PMETUUECKUX
nevictBuil. PaBeHCTBO OYKBEHHBIX BBIpaXeHHN. TOXKIECTBO.

Crenenp c HaTypaJbHbIM IIOKa3aTeseM U €€ cBoilcTBa. OgHOuWIeHbl M MHOroujaeHsl. CTeneHb
MHorowieHa. CroxeHue, BBIYMTAHME, YMHOXEHHE MHOrouwieHOB. DopMysbl COKpaIIEHHOTO
YMHO’KEHHUS: KBaJIpaT CyMMbI U KBajJpaT pasHoctu. Popmyna pasHocTu KBajaparoB. [IpeoOpasoBanue
LIEJIOr0 BBIPAXKEHUSA B MHOTOWIEH. Pa3iio)keHre MHOTOWIEHOB Ha MHOXKUTEIH. MHOrowieHbl ¢ OJHOMN
nepemeHHOM. Kopens MHOrouneHa. KajpaTHbIl TpEXUYIIEH; Pa3joKEHHE KBAaJAPATHOIO TPEXUIEHA Ha
MHOKHUTEJIH.

AnrebOpandeckass 1podb. OCHOBHOE CBOMCTBO anreOpamdeckod npobu. CroxkeHue, BBIYUTAHUE,
YMHOJKEHUE, JIeJieHne aaredpandeckux apooeil. CreneHsp ¢ 1eNbIM MoKa3aTeaeM U €€ CBOMCTBa.

PanmonanbHble BEIpaKeHUS U UX IpeoOpazoBanus. JJoka3aTeabCTBO TOXKIECTB.

KBanparusle kopHu. CBoiicTBa apudMeTHdyecKMX KBaJpaTHBIX KOpPHEH W UX TNpPUMEHEHHE K
MpeoOpa30BaHUIO YUCIOBBIX BRIPAKEHUIN U BHIYUCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oqHOM nepemeHHoW. Kopens ypaBHeHUs. CBOMCTBA YNCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTBH ypaBHEHUI.

Jluneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHue: popMyia KOpHEH KBaJpaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenue ypaBHeHH, CBOIAIINXCS K JUHEHHBIM U KBaJpaTHEIM. [IpuMeps! pereHnst ypaBHEeHUI
TpeThell u 4eTBEpPToil creneneil. Pemenue 1poOHO-paliioHaIbHBIX YPaBHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH. JIMHelWHoe ypaBHEHHE C JIByMSI MEpEMEHHBIMU, MPUMEpPHI
pelieHusl ypaBHEHH B LENIbIX YHCIIAX.

CucreMa ypaBHEHUM ¢ IBYyMs MepeMEHHbIMU. PaBHOCUMIBHOCTH cucTeM. CHUCTEMBbI ABYX JIMHEHWHBIX
YPaBHEHUH € JBYMs IEPEMEHHBIMU; PEIICHNE MTOJCTAHOBKOM U ciokeHueM. [Ipumepsl perenns cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

JlexkapToBbl KOOpAMHATHl Ha IUIOCKOCTH. ['paduueckas WHTEpHpeTanus YpaBHEHUS C JBYMs
nepeMeHHbIMU. ['paduk nMHEHHOro ypaBHEHHS C JBYMsS MEPEMEHHBIMH; YIJIOBOH Ko3(hduLUeHT
MpSIMOM; YCIOBHE Mapa/UICIbBHOCTH MNpAMBIX. ['paduku TpocTEHIUX HETUHEHHBIX ypaBHECHHM:
napabouia, rurnepboia, OKPYKHOCTh. ['paduueckas HHTepHpeTanusi CHUCTEM YypaBHEHUH C JBYyMs
[I€PEMEHHBIMU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ 0/1HOM nepeMeHHO. PaBHOCHMIIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJTHOU
nepeMeHHOl. KBagpaTHbie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJJHON IIEPEMEHHOM.

OVYHKINU

OcHoBHbIE TOHATHUSL. 3aBUCUMOCTH Mexay BenuunHamu. llonstue ¢ynkuun. OO61acTh
ompesieNieHusT U MHOXKecTBO 3HaueHuM ¢(yHkiuu. CrnocoObl 3amanust ¢yHkuuu. ['padux dyHKUIUU.
CroiictBa ¢GyHKIHH, UX oToOpaskeHue Ha rpaduke. [Ipumepsl rpaguKoB 3aBUCUMOCTEH, OTpakKArOIMIUX
pealibHbIE TMPOIIECCHI.

YucnoBble ¢yHkuuu. ODYHKINUU, OMUCHIBAIOIIME MPSMYI0 W OOpaTHYK MPONOPIMOHATbHBIC
3aBUCHUMOCTH, UX rpaduku U cBoiicTBa. Jluneitnas ¢ynkuus, e€ rpaduk u coiictBa. KBamparnunas
¢byukus, e€ rpaduk u cBoiictBa. CTemeHHble (QYHKIMHU C HATypaldbHBIMU TMOKa3zaTelsIMU 2 U 3, UX
rpaduku u cBoiictBa. I'paduku dynkuuity =y ,y=x3,y=]|X|.

YucioBble mocjeqoBaTeJbHOCTH. [loHATHE  YHCIOBOM  MOCHENOBATENLHOCTH.  3aJaHue
MOCJIEIOBATENFHOCTU PEKYPPEHTHOM Popmynnoii u hopmMyIoit N-ro dieHa.

Apudmernueckas M reoMeTpuueckas mporpeccur. DopMmynbl N-To 4YjieHa apuPMETHUECKOl u
TeOMETPHYECKON MPOTPECCHiA, CyMMBI TIEPBBIX N-X WIeHOB. M300paskeHne 4ieHOB apu(MeTHIeCKOn
Y TEOMETPUYECKON MPOTPECCUN TOUKAMU KOOPAUHATHOM IUIOCKOCTU. JIMHEHHBINA U 3KCIIOHEHIIUAIbHBIN
poct. CIOKHBIE TPOIEHTHI.



BEPOATHOCTD 1 CTATUCTUKA

OnucarenbHasi cratucTuka. [IpencraBneHue AaHHBIX B BHAE TaONMIl, aAWarpamm, TpaduKoOB.
CnydaiiHas  u3MEeHYMBOCTh.  CTaTHCTHYECKHE  XapaKTepUCTHKH  HaOoOpa  JaHHBIX:  CpeJHee
apudMeTHUeCKoe, MenuaHa, HauOoJibllee W HaWMEHbIIee 3HaueHus, pasMax. IIpencraBienue o
BBIOOPOYHOM HCCIIEIOBAHHU.

Cayuaiinble cOObITHSI M BEpPOSITHOCTB. [loHATHE O CIy4allHOM OIBITE U CIy4aHOM COOBITHH.
Yacrora cimy4aiiHoro coObiTusi. CTaTUCTUYECKMH TOAXOJ K IMOHATHIO BEPOSITHOCTH. BeposTtHocTH
MIPOTHUBOTIONIOKHBIX COOBITHH. HezaBucuMble cOOBITHS. YMHOXKEHHE BeposTHOcTed. JlocToBepHBIE U
HEBO3MOKHbBIE COOBITHSI. PABHOBO3MOXKHOCTH coObITHH. Kitaccuueckoe onpeneneHne BEpOsITHOCTH.

Komo0unaropuka. Pemenne KOMOMHATOpHBIX 3aaad mepebopoM BapwaHToB. KoMOmHaTOpHOE
npaBuiio ymMHOKeHUs1. [lepecTtanoBku U pakropua.

JIOTUKA U MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIE MOHATHS. MHOXECTBO, 3JI€MEHT MHOXECTBa. 3aJaHWe MHOXECTB
MIEPEYHCICHUEM DIIEMEHTOB, XapaKTePUCTUIECKUM CBOMCTBOM. CTaHmapTHBIE 0003HAUCHUS YHCIOBBIX
MHOecTB. [lycroe MHOXkecTBO u ero obosznauenue. IlogmHoxkecTBo. OObEAMHEHHE U TEepecedeHue
MHOJKECTB, Pa3HOCTh MHOKECTB.

Wntroctpatiyist OTHOIIEHUH MEXTy MHOYKECTBAMHU € TIOMOIIIbIO AuarpamMm Jiliepa — BenHna.

DJieMeHThI JOruKkH. [IoHATHE 0 PaBHOCWIBHOCTH, CIEIOBAaHUH, YMOTPEOICHNE JIOTHYECKUX CBS30K
ecnu ..., mo ..., 8 MOM U MOIbKO 8 MOM Cyuae, TOTUIECKUE CBSI3KU U, UU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Uctopuss dopMupoBaHus TOHATHAS 4YHWCIA: HATYpalbHBIE 4YHCIA, JpoOHU, HEJOCTaTOYHOCTH
paIrMOHAIBHBIX YUCEI ISl TEOMETPUIECKUX U3MEPEHUH, UppallMoOHaIbHbIe uncia. CTapuHHBIE CHCTEMBI
3anucu uucen. pobu B Baunone, Erunte, Pume. OtkpeiTue aecstuuHbIX apoGeil. CrapuHHbBIE
cuctembl Mep. JlecaTuunbie 1poOu U MeTpuueckas cuctema mep. [losBieHre oTpULaTeIbHBIX YUCEN U
Hyns. JI. Marauukui. JI. Dinep.

3apoxaenue anreOpsl B HeApax apudmeTuku. An-Xopesmu. Poxaenne OykBeHHON cuMBOIUKH. [1.
®epma, ®. Buer, P. Jlekapr. HMcropus Bompoca 0 HaxoxJaeHUU (HOpMYT KOpHEH anreOpanvecKux
ypaBHEHUH, HEPA3PEIIUMOCTh B paJuKaliaX ypaBHEHUN cTeneHu, Oosbmiei yethipéx. H. Taptanbs, Jx.
Kapnano, H. X. AGens, 3. I'anya.

N300perenne MeTona KOOPAMHAT, MO3BOJISIONIETO MEPEBOIUTh T€OMETPUUYECKHE OOBEKThI Ha SI3bIK
anreopsl. P. Jlexapt u I1. depma. [Ipumepsl pa3audHbIX CHCTEM KOOPJIMHAT Ha TUIOCKOCTH.

3amaua Jleonapao Iluzanckoro (PuboHauyym) o Kposmkax, yncia OudboHayyn. 3aada 0 MaxMaTHOU
JIOCKe.

Hctoku Teopuu BEpOSITHOCTEH: cTpaxoBoe aeno, azaptHbie urpel. 1. @epma m b. Ilackanb. S.
bepnynnu. A. H. Konmoropos.

LTeomempus, 7 - 9 knaccol

Harasanass reomerpusi. HarnsgHele mnpeacTaBieHMs O IPOCTPAHCTBEHHBIX (urypax: Kyo,
napajiesienurnes1, npu3Ma, nupamMmuja, map, cgepa, Konyc, nuiauHap. M300paxxeHue npocTpaHCTBEHHbBIX
¢uryp. Ilpumeps! ceuenuil. MuororpanHuku. IIpaBunbHble MHOrOrpanHuku. ITpumepsl pa3BépTok
MHOT'OTPaHHUKOB, LIUJIUHIPA U KOHYCA.

[Tonsitue 06béMa; equHULIBI 00bEMa. OOBEM NMPSAMOYTOJIBHOTO MapaslieNenunena, Kyoa.

I'eomerpuueckue ¢urypsl. [Ipsmeie u yrusl. Touka, mpsMas, miockocTb. OTpe3oK, dyd. YTOIL
Buns! yrinos. BepTukanbHble U CMEXHBIE YIibl. buccekrpuca yria.

[TapamtensHble W mepecekaromuecs IpsMble. llepnenaukyinspHeie npsmbie. TeopeMbl 0
MapaJUIEIbHOCTH U TEPIEHIUKYISAPHOCTH MpsAMBIX. llepneHaukynsp W HakJIOHHAs K IIPSMOM.
CepennHHBIN NEPIEHANKYISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOICTBA OMCCEKTPHCHI yrila U CEPEIMHHOTO NEPHEHIUKYIsIpa K
OTpE3KY.

Tpeyronsauk. BeicoTa, Meauana, OuccekTpuca, CpefHss JIUHUS TPeyroybHUuKa. PaBHOOepeHHbIE U
PaBHOCTOPOHHHUE TPEYTrOJIbHUKH; CBOMCTBAa M MPU3HAKU PAaBHOOEAPEHHOro TpeyrojbHuka. [Ipuznaku
paBeHCTBa TpPeYroJapbHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOLIEHHSI MEXIYy CTOPOHAMHU M yIrilaMu
TPEYrOJIbHUKA.



CyMMa yrjioB TpeyroibHUKa. Bhemnue yriel TpeyroipHuka. Teopema @aneca. [lomoOue
TpeyroJisHUKOB. [Ipu3Haku nmono6ust TpeyroiabHukoB. Teopema Ilugaropa. Cunyc, KOCHHYC, TaHTEHC,
KOTaHI€HC OCTPOTO yIiia MPsSIMOYTOJILHOTO TpeyrojibHuKa 1 yriioB oT 0 no 180°; mpuBenenue k octpomy
yriay. PemieHue npsIMOYroJIbHBIX TpPEyroJbHUKOB. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
@opMyIIbl, CBA3BIBAIOLIUE CHHYC, KOCHUHYC, TAHI€HC, KOTAHT'€HC OJHOI0 M TOro ke yria. Pemenue
TPEYTrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeuaTelIbHbIE TOUKU TPEYroJIbHUKA.

YersipéxyronpHuk. [lapamienorpamm, ero cBoiictsa u npusHaku. [IpsSMOyroiabHHK, KBaapaT, poMo,
UX CBOWCTBA U MpU3HAKU. Tpaneuus,, CpeHss JIUHUS TPAIELUu.

MHoroyronpHuk. Beinykiible MHOroyrojabHukd. Cymma yIriioB BBIIYKJIOTO MHOTOYIOJIbHUKA.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHocth U Kpyr. [yra, xopma. Cekrtop, cerMeHT. LleHTpaibHbII Yroi, BIHMCaHHBIM yrou,
BEJIMYMHA BIIMCAHHOIO yrija. B3auMHOE pacmnoJioKeHHE NPSIMOW U OKPYKHOCTH, ABYX OKPYKHOCTEH.
KacarenbHas u cexymass K OKpYKHOCTH, UX CBOMCTBA. BImcaHHbBIE M ONMCAaHHBIE MHOTOYI'OJIBHHMKH.
OKpyXHOCTb, BIMCAHHAs B TPEYTOJbHUK, U OKPYXHOCTb, OIIMCAHHAsl OKOJIO TPEYroJibHUKa. Brimcanubie
Y OIIMCAHHBIE OKPYKHOCTH MPABUIIBHOIO MHOTOYT' OJIbHUKA.

I'eomerpuueckue npeoOpasoBanus. [lonstie o paBeHctBe ¢uryp. [loHsTue 0 ABMXKEHUM: OoceBasl U
LEHTpaJIbHAsl CAMMETPUH, TapayieNbHbIN niepeHoc, MoBopoT. [loHdaTue o nogobun puryp 1 roMoTeTUH.

[TocTpoenus ¢ moMOLIbI0 HUPKYISA U JTUHEHKH. OCHOBHBIE 3a/1a4M Ha MOCTPOCHHUE: JIEJIEHHE OTpEe3Ka
IIOII0JIaM; IIOCTPOEHUE YIJIa, PAaBHOTO JAHHOMY; IIOCTPOEHUE TPEYrOJIbHMKA II0 TPEM CTOpPOHAM;
MOCTPOCHHUE MEpPHNEHANKYIsIpa K MPSAMOM; MOCTpOEeHHE OMCCEKTPUCHI YIJa; JeJIeHHe OTpe3ka Ha N
PaBHBIX YacTeH.

Pemrenne 3amad Ha BBIYKCIEHWE, JOKA3aTe€IbCTBO M IOCTPOECHHE C HCIOJIB30BAHUEM CBOWCTB
M3YYEHHBIX QuUryp.

HN3mepenue reomerpuyeckux BeauuyMH. J[mHa oTpe3ka. PaccrosHue OT TOYKM 1O MPSIMOM.
PaccrostHue Mexay mapanienbHbIMU MPSMBIMU.

[TepumeTp MHOTOYTOJIbHUKA.

JUIMHA OKPY>KHOCTH, YUCIIO T; [JUIMHA JYyI'M OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKIy BEIMYMHOM LIEHTPAIBHOTO YIVIa W JJIUHOW IYyIH
OKPYKHOCTH.

[Tonsitne mnnomanu miaockux ¢uryp. PaBHococTaBneHHble M paBHOBenukue (urypsl. Ilnomans
npsMoyronbHuka.  Ilmomanu — napamlenorpaMma, — TpeyroJbHMKa M Tpanenuu. [Imomans
MHoroyroJyibHuka. [Inomans kpyra u miomaap cekropa. COOTHOIIEHHE MEXAY IUIOMAJIMH 110100HBIX
¢buryp.

Pemienue 3a1a4 Ha BBIYUCICHUE U JI0KA3aTEIbCTBO C UCHOJIb30BAHUEM M3YUYEHHBIX (hopMyiI.

Koopaunartel. YpasHenue npsamoil. Koopaunarts! cepennnbl otpeska. @opMyiia pacCTOSHUS MEXAY
JBYMsI TOYKaMU IUNIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BekTtopsbl. JlmuHa (Moaynb) Bektopa. PaBencTtBo BekTopoB. KommmHeapusie BekTopbl. KoopauHaTh
BEKTOpa. YMHOXEHHME BEKTOpa Ha 4YHUCIO, CyMMa BEKTOPOB, pa3JIOKEHHWE BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. CKasipHOEe NIPOU3BEACHUE BEKTOPOB.

TeopeTnKo-MHOKECTBEHHbIC TNOHATHA. MHOXXECTBO, JIEMEHT MHOXECTBA. 3aJaHUE MHOXECTB
NEPEeUYHCICHUEM 3JIEMEHTOB, XapaKTepUCTUYECKUM cBoiicTBOM. IloaMHoxkecTBo. OObenuHEHHE U
IIEPECEYCHNE MHOXKECTB.

uieMeHTBI JOruku. OnpenencHue. AKCMOMBI U TeopeMbl. JlokasaTenbcTBo. JloKa3aTenbCcTBO OT
npoTtuBHOro. Teopema, oOpaTHast faHHO. [IpuMep u KOHTpIIpUMEp.

[ToHsiTHe 0 PaBHOCUIBHOCTH, CJIE€JOBAHUU, YIOTPEOIEHUE JTOTUYECKUX CBA3OK ecu ..., MO ..., 8 MOM
U MOALKO 6 MOM Clydae, JIOTUYECKUE CBAZKH U, UIU.

I'eomeTpusi B ncropuyeckom pasputuu. OT 3emsemepus k reo merpuu. I[Iudarop u ero mkoa.
Qainec. Apxumen. IlocTpoeHne npaBuiIbHBIX MHOTOYTOJIBHUKOB. Tpuceknus yria. Ksagparypa kpyra.
VYnBoenune kyba. Mcropus umcna m. 3osioroe ceuenue. «Hauwama» EBkmupma. JI. Ditnep. H. W.
Jlo6aueBckuii. icTopus maToro nocrynarta.

N300peTenne MeToa KOOPAWHAT, MO3BOJIIONIETO MEPEBOAUTh T€OMETPUUYECKUE OOBEKTHI Ha S3bIK
anreOpsl. P. lekapt u I1. @epma. [IpuMepsl pa3auyHbIX CUCTEM KOOPAMHAT Ha MIIOCKOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI

7 kJjace
Adareopa (3 u B Hexento, Bcero 102 vaca)
Ne Koui-Bo Koi-Bo KomunuecTso
n/m Ha3zBanue Temsl 4acoB B 9acoB B KOHTPOJIb-
IPUMEPHOM paboueii HBIX paboT
nporpamMMe | mporpamme
1. | IloBTOpeHue Kypca MaTeMaTUKU 5-6 KIaccoB. - 3 1
2. | BelpakeHus1, TOKJECTBA, YpaBHEHHSI. 22 20 2
3. | OyHKIMH. 11 11 1
4. | CreneHb C HATYpaJIbHBIM MTOKA3aTEIEeM. 11 11 1
5. | MHorouseHsl. 17 17 2
6. | ®opMyIBI COKPAIIIEHHOTO YMHOYKCHHSI. 19 19 2
7. | CucteMbl JINHEHHBIX YPaBHEHU. 16 16 1
8. | IloBTopenwue. 6 5 1
Hroro 102 102 11

OmauuumensvHvle 0cOOeHHOCMU paboyeli npocpammbl NO CPABHEHUIO C NPUMEPHOI:

KOJIMYECTBO 4acoB B paloueill MmporpaMMe H3MEHEHO B CBS3M C BBIJCIEHHMEM 4YacOB Ha BBOJHOE
MTOBTOpPEHHUE.

I'eomerpus (2 vaca B Hezieno, Bcero 68 yacoB)

Kon-Bo Kon-Bo
KomnuecTso
Ne HazBanue TeMbl 4acoB B 4acoB B
. . KOHTPOJIb-
/T MIPUMEPHON paboueit
HBIX paboT
nporpaMMe | mporpamme
1. | HavanbHbpIe TEOMETPUUCCKHIE CBEACHMSI. 10 10 1
2. | TpeyroJbHHUKH. 17 17 1
3. | [lapannenpHbIC PSMBIC. 13 13 1
4 CoOTHOIIICHHE MEXKTy CTOPOHAMH H YTJIAMH 18 18 5
" | TpeyroJibHHKA .
5. | IloBropenue. Pemenue 3aay. 10 10 -
Hroro: 68 68 5
8 kaace
Adaredpa (3 1 B Henemto, Bcero 102 ygaca)
Ne Kon-Bo Kon-Bo
KonunuecTBo
n/m 4acoB B 4acoB B
HazBanue Temsl . . KOHTPOJIb-
PUMEPHOM pabouei
HBIX paboT
nporpaMMe | Imporpamme
1. | IloBTOpEHMe. - 3 1
1. | PaumonanbHbIe 1poOu. 23 22 2
2. | KBagpaTHble KOpHH. 19 19 2
3. | KBagpaTHble ypaBHeHUs. 21 21 2
4. | HepaBeHctBa. 20 20 2
5. | Crenenb ¢ 1eIbIM TIOKa3aTeNIeM. DJIEMEHTHI 11 11 1
CTaTHCTHUKH.
6. | IMoBropenwue. 8 6 1
Hroro 102 102 11

Omauuumenvuvle 0COOEHHOCMU pa6oqeﬁ npoepammsvl N0 Cpa6HEHUIO C I’lpM]l/lepHOZZ.’

KOJIHNYCCTBO YaCOB B pa60qe171 nporpamMmme HU3MCHCHO B CBA3HM C BBIJACIICHUCM 4Y4COB Ha BBOJHOC

MIOBTOPEHHUE.




I'eometpusi (2 u B Henento, Bcero 68 4acoB)

Ne Kou-Bo wacoB | Kou-Bo wacos | KonuuectBo
/o HasBanue temsl B IIPUMEPHOU B paboueit KOHTPOJIb-
nporpaMme nporpaMme HBIX paboT
1. - 2 -
2. | YUeThIpexyroJbHUKH. 14 14 1
3. | Ilnomane. 14 14 1
4. | TlogoGHBIE TPEYTrOJILHUKH. 19 19 2
5. | OKpYyXHOCTb. 17 16 1
6. | [MoBropenue. Pemrenne 3anad. 4 3 -
Hroro 68 68 5

OmauyumenvHvie 0cobenHoCmuU paboyetl NPocPamMmbvl N0 CPAGHEHUIO C NPUMEPHOI.:

KOJIMYECTBO YaCOB B pa60qeﬁ nporpaMmme HU3MCHCHO B CBA3HM C BBIACICHHECM YacOB Ha BBOJHOC

MTOBTOpPEHHUE.

Aareopa (3 u B Hezenmto, Bcero 102 yaca)

9 kJjaacc

Ne Kou-Bo wacoB | Kous-Bo wacos | KonmuectBo
n/m HasBanue temsl B IIPUMEPHOU B paboueit KOHTPOJIb-
nporpaMme nporpamMme HBIX paboT
1. | BBogHOE MOBTOPEHHUE. - 3 1
2. | Kagparnanas GyHKIus. 22 22 2
3. VpaBHeHmvH HEPaBEHCTBA C OJTHOH 14 14 1
TIepEMEHHOM.
4. | YpaBHEHHUS U HEPABEHCTBA C IBYMS 17 17 1
MIEPEeMEHHBIMHU.
5. | Apudmernueckas ¥ TeOMETpUUYECKas 15 15 5
MIPOrpeccusl.
6. | DieMeHTHI K(iM6I/IHaT0pI/IKI/I U TEOpUU 13 13 1
BEPOSITHOCTEH.
7. | IloBTOpEHHE. 21 18 1
Hroro 102 102 9

OmauuumensvHvle 0coOeHHOCMU paboueli npocpamMmbl N0 CPABHEHUIO C NPUMEDPHOIL:

KOJIMYCCTBO YaCOB B pa6oqel71 mnmporpaMmMe HU3MCHCHO B CBA3M C BBIACICHHEM 4YacOB Ha BBOJHOC

MTOBTOpPEHHUE.
I'eomerpusi (2 u B Henenro, Beero 68 yaca)
Ne Kou-Bo wacoB | Kon-Bo uvacoB | KosmuectBo
n/m HazBanue Temsl B IPUMEPHOH B paboueit KOHTPOJIb-
mporpaMmme porpaMme HBIX paboT
1. | BBojHOE OBTOpEHUE. - 2 -
2. | Bekropsl. 8 8 -
3. | Meroa KoopauHaT. 10 10 1
4. | CoOTHOIIEHUS MEXITy CTOPOHAMH U
yriaamu TpeyroyibHuka. CkaspHoe 11 11 1
MIPOU3BEICHNE BEKTOPOB.
5. | JlnuHa OKpY)KHOCTH U IJIOLIA/Ib Kpyra. 12 11 1
6. | JBmwxenus. 8 7 1
7. | HauanbHbBIE CBEJCHUS U3 CTEPEOMETPHHL. 8 8 -
8. | O6 akcuomax MJIaHUMETPUH. 2 2 -
9. | lloBropenue. Pemenue 3anau. 9 9 -
Hroro 68 68 4

OmauyumenvHule 0cobenHocmu paboueti npopammbl N0 CPAGHEHUIO ¢ NPUMEPHOLL: KOJIUYECTBO YacOB B
pabodeii mporpamMMe U3MEHEHO B CBSI3H C BBIJICJICHHEM YacOB Ha BBOJHOE TIOBTOPEHUE.




