Mynniunansnoe obueobpasosarempHoe
«Cpennsis obeobpasoparenpyag mKoua c. 3up

Musikuncxmit paiion Pecriy6muk

O1omKeTHOE Yupesienpe

AIPOBO MYHHIMITATBHOTO paifona
1 baikoprocramy

Pacemorpeno
tasacerannn MMO yuprejej
MareMaTHKn
Pykosgmurens MMO

ﬂ (Basymuumn P.P.)
ITporokox or

«2P abryec 20/7r. Nof

Cornacosano «YTBepxKaoy

Jupexrop MOBY COINl ¢. 3y
JSIPOBO j

(_/ ZTwsmsonPpy |5,
xa3 or«<Hf» abryrra20/f r.
%

3AMECTHTEIIb 110 yye6HO-
BOCHHTATEbHOM paGoTe
MOBY CoOI1] ¢.3uIb1s1poBO

' (Baymuummna AJT)
« I ’j@u[cm a 20/3 r

—

PABOYASI IPOIPAMMA

110 MaTeMaTHKe OCHOBHOrO o6b1ero 06pazosans (5-9 KJI.)

YMK H.H.Bpmem(pm<<MaTeMam1<a» 5,6
YMK 10.H.Maxkapsryen « AnreGpay 7-9
YMK JL.C.Aranacsiu «l"eomerpust 7-9y

Maxmyroeoii I' Yabmar Masraposuer yunres IIEPBOI KaTeropun




Ilnanupyembie pe3yabTaThl H3YUYeHHUs] Y4eOHOI0 NpeaMeTa, Kypca
HartypaabHble yncia. J[poou. PanuonanbHble yuciia
BruIycKHHUK HAy4duTCS:

* IOHUMATh OCOOEHHOCTHU JAECSITUYHON CUCTEMbI CUHCIICHUS;

* OIEpUPOBATH MOHITUSAMH, CBA3aHHBIMU C JIETUMOCTHIO HaTYPaJIbHBIX YHCEI;

* BBIpa)KaTh YUCJIa B SKBUBAJICHTHBIX (opMax, BbIOMpas HauboJiee MoAXOISAIIYI0 B 3aBUCUMO-
CTH OT KOHKPETHOU CUTYyalUU;

* CPaBHMBATh U YNOPSAJOYNBATH PALIMOHATIBHBIE YNCIA;

* BBIMOJHATh BBIYHMCICHUS C PALMOHAIBHBIMU YHUCIAMH, COYETash YCTHbIE U MHUCbMEHHBIC
MIPUEMBI BBIUMCICHUHN, IPUMEHEHUE KaJIbKYIATOPA;

* HCMOJB30BaTh MOHATHS U YMEHUS, CBSI3aHHbBIE C TIPOMOPIIMOHATIBHOCTHIO BEJIMYUH, MTPOLICHTaMH,
B XOJI€ PEUICHUS] MaTEMaTUYECKUX 3a/1a4 U 3a]1a4 U3 CMEXHBIX ITPEAMETOB, BBIIIOIHATH HECIOKHBIE
MPAKTUYECKUE PACUETHI.

BhINyCKHHMK TOJIYYUT BO3MOKHOCTb HAYYUTHCS:

* IO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAaMU CYUCIICHUS! C OCHOBAHMSIMU, OTJIMYHBIME OT 10);

* yIIyOUTh U pa3BUTH NMPEACTABICHUS O HATYpPAIbHBIX YUCIIaX U CBONCTBAX JIETMMOCTH;

* HAYYHUTHCS HCIIOJIB30BATh MPUEMBI, PAIIMOHATM3UPYIONINE BBIYUCIICHUS, IPUOOPECTH TMPH-
BBIUKY KOHTPOJIHMPOBATH BHIYMCICHUS, BRIOUPAS MOAXOASIIUN ATl CUTYaI[H CII0CO0.
JeiicTBUTEeIbLHBIE YHCJIA
BhInyCKHHMK Hay4uTcs:

* CTOJIb30BaTh HAYaJIbHBIE MPE/ICTABIICHUS O MHOYKECTBE JICHUCTBUTEIILHBIX YHCEIT,

* OIIEpUPOBATh NOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYMCICHUSX.

BhINyCKHHK TOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* pa3BUTh MPEACTABICHUE O YUCJE M YHUCIOBBIX CUCTEMAX OT HATypalbHBIX JI0 JAEUCTBUTENb-
HBIX YKCEJ; O POJIM BHIYMCIICHUH B PAKTHKE;

* Pa3BUThH U YIIIyOUTh 3HAHUS O IECATUYHOMN 3aMKUCU JEHCTBUTENBHBIX YUCeN (IePHOJUIECKIe
Y HETIEPUOIUYECKHE IpoOH).

HN3mepenusi, npudInKeHUs1, OLEHKH
BoinyCKHHK HAay4uTCS:

* HCIIOJIH30BATh B XOJI€ PEUICHHs 3a7a4 dJIeMEHTapHbIE MPEACTAaBICHUS, CBI3aHHbIE C MPUOITH-
KEHHBIMU 3HAYECHUSMH BEJIMYUMH.

BhINyCKHHMK TOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* MIOHSITh, YTO YUCIIOBBIC JaHHBIC, KOTOPHIE HCIOIB3YIOTCS IS XapaKTEPUCTHKU OOBEKTOB
OKPYXAIOIIET0 MHpa, SBISAIOTCA MPEUMYIIECTBEHHO NPUOMIDKEHHBIMUA, YTO 1O 3alHCH
MPUOMKEHHBIX 3HAYEHUH, colepkKaluxcs B WHOOPMAIMOHHBIX MCTOYHHUKAX, MOXKHO CYIUTH O
MOTPEIIHOCTH MPUOITMKECHHUS,

* TIOHSITh, YTO MOTPEIIHOCTh PE3YJIbTaTa BHIYUCICHUHN JOKHA OBITH COM3MEpPUMA C TTOTPEITHO-
CTBhIO UCXO/IHBIX JIAHHBIX.

AJiredpanyeckue BbIpaKeHust
BoInyCKHHMK Hay4uTcs:

* ONIEPUPOBATh TMOHATUSIMHU «TOXKIECTBO», «TOXKJIECTBEHHOE IMpeoOpa3oBaHME», pelIaTh 3a-

Ja4uu, coaeprKaiie OyKBeHHBIC JaHHbBIE; padoTaTh ¢ GopMylaMu;

* BBITMIOJIHATD MIPE0Opa30BaHus BEIPAXKEHUH, COIEpKAIUX CTENEHH C LEJIbIMU MTOKa3aTeNIsIMU U
KBaJ[paTHbIE KOPHH;

* BBITMIOJIHATD TOXKJIECTBEHHBIE NMPEOOpa3oBaHMs PALMOHATIBHBIX BBIPAKEHHH Ha OCHOBE Mpa-
BUJI IEWCTBUI HaJl MHOTOUJICHAMH U alredpandecKuMu ApoOsMu;

* BBITIOJIHATD PA3JI0’KEHHE MHOTOWICHOB HAa MHOKUTEIH.
BBIHVCKHI/IK TIOJVYYUT BO3MOXHOCTh HAYUUTHCS.
* BBIMOJIHATH MHOT'OIIIArOBbIe MPeoOpa30BaHus PAllMOHANBHBIX BBIPAKEHUN, TPUMEHSISI IIMPOKHI
Habop croco0oB U MPUEMOB;




* IPUMEHSATH TOKJECTBEHHBIE IPEOOpa30BaHMsl Ul PELICHUs 3a7a4 U3 pa3IMuHbIX pa3felioB Kypca
(HampuMep, A1 HaXOXKACHUST HauOOJIbIIEro/HaNMEHBIIIET0 3HAYECHUS BBIPAXKEHHUS).

YpaBHeHust

BruIyCcKHHUK HAy4duTCS:

* pelaTb OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPAaBHEHHH C OHOI IEpEeMEHHOM, CUCTEMBI JBYX
ypaBHEHHH C IByMs IIEPEMEHHBIMH;

* IOHMMaTh YPaBHEHHUE KaK Ba)KHEHIIYI0 MaTEMaTUYECKYIO MOJIEIIb AJIsl ONMCAHUS U N3yYeHUs
pa3HOOOpa3HBIX PeabHBIX CUTYAIUi, PEIIaTh TEKCTOBBIE 33/1a4H alNreOpaniecKuM METOJI0M;

* IPUMEHATh I'pauyecKue MpeACTaBICHUs Ul MCCIEeIOBaHUs YPaBHEHUH, UCCIEA0BAaHUS U
peILICHHs CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

BbINYyCKHUK MOTYYUT BO3MOKHOCTb HAYYUTHCS :

* OBJIAJICTH CHEIHMAIBHBIMH NMPUEMAaMHU PEIICHUS] YPAaBHEHUI U CUCTEM ypaBHEHMIA; YBEPECHHO
IPUMEHATH amnnapaT YpaBHEHUH I pellieHHs] pa3HOOOpAa3HbIX 3a/lad U3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, IPAKTHUKH;

* IPUMEHATh Ipaduueckre NpeAcTaBiIeHUs A HCCIEOBAHUS ypaBHEHUH, CUCTEM ypaBHe-
HUH, colep)amux OyKBeHHbIE KO3()(DUITUESHTHI.

HepagBencrBa
BhITyCKHUK HAYYUTCS:

* IOHUMATh U MIPUMEHATh TEPMUHOJIOIHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHHEM HEPaBEH-
CTBa, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pelaTh JUHEHWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHONW U MX CUCTEMBbI; pellaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOi Ha rpaduIecKre MPEACTABICHHUS;

* IPUMEHSATH aIapaT HEPaBEHCTB JJIS peIleHHs 3a/1a4 U3 Pa3JInYHbIX Pa3JIesIoB Kypca.
BEITYCKHUK OTYYHAT BO3MOKHOCTD HAYYHTHCS:

* pa3HOOOpa3HbIM HpuUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATH ammapar
HEPaBEHCTB IS PEHICHUsI pa3HOOOPA3HBIX MAaTEMAaTUYECKUX 337a4 M 337a4 U3 CMEXHBIX IpeaMe-
TOB, IIPAKTUKH;

* IPUMEHATh TpauUuecKhe IMPeICTaBICHHs JUIsl MCCIEIOBAaHUS HEPaBEHCTB, CHUCTEM Hepa-
BEHCTB, COJIepXkKallluX OyKBEHHbIE KO3 PHUIINEHTHI.

OcHoBHbIE NOHATHSA. YHCT0BBIE PYHKIHH
BbInycKHUK Hay4uTCS:

* IOHMMATh ¥ HUCIIOJIb30BaTh (PYHKIMOHAIHHBIC TIOHSATHS M S3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HAYEHNUS);

* CTPOUTH TpadUKH PIEMEHTAPHBIX (DYHKIIHIA; UCCIIEIOBATh CBOWCTBA YMCIOBBIX (PYHKIMI Ha
OCHOBE M3YyYEHUs MMOBEICHUS UX Tpa(UKOB;

* MOHUMATh (PYHKIIMIO KaK BKHEHIIYIO MATEMaTHYECKYIO MOJIENb ISl OTMCaHUS TPOLIECCOB U
SIBJICHUH OKPY’KAIOLIET0 MUPA, IPUMEHSATh (DYHKIIMOHAIBHBIN S3BIK JUIsI OMMCAHUS M UCCIIE0BAaHUS
3aBHCUMOCTEN MEXIy (PU3MUECKUMH BETHIYMHAMH.

BbINYCKHUK MOTYYHUT BO3MOKHOCTh HAYUUThCS:

* IPOBOJINTH HCCIIEIOBAHMUS, CBSI3aHHBIE C W3YYCHHEM CBOWCTB (YHKIWH, B TOM YHCIE C
HCIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'pa()MKOB M3yYEHHBIX (YHKLIHN CTPOUTH OoJiee CIoxK-
HBIE TpaQuKH (KYyCOYHO-3a/IaHHBIE, C «BBIKOJIOTHIMHY TOYKAMH | T. T1.);

* HCIOJIb30BaTh (YHKIMOHAJBHBIC TPEICTaBICHUSI M CBOWCTBA (QYHKIUH Ui peleHus
MaTeMaTHYeCKUX 3a/1a4 U3 PA3IUIHBIX pa3/elioB Kypca.

Yuci0BbIe M0CTAE10BATEIbHOCTH
BEITyCKHUK HAYYUTCS:

* IOHUMaTh W HCIIOJIb30BaTh S3BIK IIOCJIEAOBATENBHOCTEH (TEPMHHBI, CHUMBOJIMYECKUE
0003HaueHHUs ),

* IPUMEHATh (POPMYIIBI, CBSI3aHHBIE C apU(PMETUIECKOH U TeOMETpUUYECKOW mporpeccueil, u
ammapar, c(OPMHPOBAHHBIA MPH W3YYEHUH JIPYTHUX pa3JesioB Kypca, K PEUICHHIO0 3a/a4, B TOM
qucie ¢ KOHTEKCTOM U3 PEATbHOM KHU3HH.

BEITYCKHUK OTYYHAT BO3MOKHOCTh HAYIHTHCS:




* pemath KOMOMHUPOBAHHBIE 33/1a4 C IPUMEHEHHEM (OPMYII N-TO WieHa U CyMMBbI IEPBBIX N
YJICHOB apU(PMETUUYECKON M TeOMETPUIECKON MPOrPECCHH, MPUMEHSS MPU 3TOM ammnapaTr ypaBHeE-
HHUI 1 HEPABEHCTB;

* MIOHUMATh apU(PMETUYECKYI0O U TEOMETPUIECKYIO MPOTPECCUI0 KaK (DYHKIIMH HATYpPaIbHOTO
apryMeHTa; CBSI3bIBaTh apu(METUUYECKYIO MTPOrPECCUI0 C TUHEHHBIM POCTOM, T€OMETPHUECKYIO —
C DKCIIOHEHIIUATIbHBIM POCTOM.

Onucare/ibHAsA CTATHCTHKA

BhIlyCKHMK Hay4duTCs HCHOJB30BaTh MPOCTEHIIME CHOCOOBI TMPEACTABICHUS U aHajIu3a
CTaTUCTUYECKUX JaHHBIX.

BEINYCKHUK MOTYYUT BO3MOXKHOCTH IMPHOOPECTH TMEpPBOHAYAIBHBIA OIBIT OpPraHW3aluu cOopa
JAHHBIX MPU MPOBEJCHUH OIMpoca OOLIECTBEHHOTO MHEHUS, OCYIIECTBISTh UX aHAJIU3, MpeICcCTaB-
JISITh Pe3yJbTATHI OMPOCa B BUC TAOIHIIBI, THATPAMMBI.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

BhITYyCKHUK HAYYUTCSI HAXOJAUTh OTHOCUTEIILHYIO YaCTOTY M BEPOSITHOCTh CIIY9allHOTO COOBITHSL.
BhINYCKHUK MOJIYYUT BO3MOXKHOCTH IPUOOPECTH OMBIT MIPOBEJICHUS CIyYailHBIX YKCIIEPUMEHTOB, B
TOM YHCJIE C TIOMOIIIbI0 KOMITBIOTEPHOTO MOJICTUPOBAHMS, HHTEPIIPETAIIMU UX PE3YyIbTaTOB.
KomOunaropuka

BEINYCKHUK HAy4WTCS peliaTh KOMOMHATOPHBIC 3a/ladll Ha HaXOXKJICHHUE YhCiIa OOBEKTOB WIIH
KOMOUHAIIUH.

BhINyCKHHMK TMOAYYUT BO3MOKHOCTH HAYYHTHCS HEKOTOPBIM CHEIUATBHBIM NpHUEMAM PEIICHUS
KOMOMHATOPHBIX 3a/1a4.

Harasignasi reomerpust

BhInyCKHUK HAYIUTCS:

* pacrio3HaBaTh Ha YEpPTEkKax, PUCYHKAX, MOJENSAX U B OKPYXKAIOIIEM MHPE IUIOCKHE H
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (PUTYPHI;

* BBIYUCIIATH 00BEM MPSIMOYTOJIBLHOTO IMapAJLISIICITHITC A,

BhINYCKHUK TOTYYUT BO3MOYKHOCTD:

* HAYYUTHCS BBIYUCIATH 00BEMBI TIPOCTPAHCTBEHHBIX TEOMETPHUSCKUX (PUTYP, COCTABICHHBIX
13 OPSIMOYTOJIBHBIX MapajieIenuIe 0B,

* pacrio3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJBHOTO TMapajUiejenumnesa, MpaBUIbHOW MHpa-
MUJIBI, WIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO MapasuIeeIUIe 1a;

* OMPENeNATh MO JIMHEHHBIM pa3MepaM pa3BEéPTKU (UTYPHI JIMHEHWHBbIE pa3Mephl camoil (u-
Typbl ¥ HA000pOT;

* YIIyOUTh U pa3BUTH MPEACTABICHUS O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaAX;

* HAYYUTHCS IPUMEHATDH MOHATHE PA3BEPTKU JIJIS BBHITIOJIHEHHS MIPAKTUYECKUX PACUETOB.
I'eomeTpuyeckue GuUrypsl

BbInycKHUK Hay4uTCS:

* [10J1b30BAThCS SI3BIKOM T'€OMETPUU Ul OMMCAHUSA MPEIMETOB OKPYXKAIOLIEro MHUpa U MX
B3alMHOI0 PAaCIIOIOXKEHUS;

* pacrio3HaBaThb M H300pa’kaTh Ha 4YEpTEKaxX U PUCYHKAX TEeOMETpHUYEecKHe (QUTypbl U HUX
KOH(UTypaluu;

* HAXOJIUTh 3HAYEHUS JJIMH JUHEHHBIX 3JIEMEHTOB (DUTYp U MX OTHOILIEHUS, TPAJAYCHYIO MEPY
yraoB ot 0° mo 180°, mpuMeHss ompeneNneHus, CBOMCTBa U MPU3HAKK (QUTYp U UX DIEMEHTOB,
oTHOMIEHUS (HUryp (paBeHCTBO, 101001€, CHMMETPUH, TIOBOPOT, NMapauIeIbHbII EpeHocC);

* ONIEpUPOBaTh C HAYAIbHBIMU TOHATUSMU TPUTOHOMETPUU M BBHINOJHATH 3JEMEHTapHBIE
orepanuu HaJ QYHKIUSAMH YTJIOB;

* pemaTth 3aJa4M Ha J0Ka3aTelbCTBO, OMUPAsACh HA N3y4YEHHbIE CBOMCTBA (PUTYP U OTHOIICHHUN
MEXy HUIMH U IPUMEHSISI U3y4EHHBIE METO/IbI JOKA3aTENIbCTB;

* pelaTh HeCIOXKHbIE 337a4l Ha MOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOECHHUSI C
MTOMOUIBIO LIUPKYJIS U JIMHENKH;




* pemrath MPOCTEHINNE TUTAHUMETPUYCCKHE 33]Ia4YH B POCTPAHCTBE.
BBITYCKHUK MOJIYYUT BO3MOKHOCTD:

* OBJIQJICTh METOJIAMH PCIICHUS 3aJlad Ha BBIYMCICHUS W JOKa3aTeIbCTBA: METOJOM OT
MIPOTUBHOTO, METOZOM IO00MS, METOI0OM TIepedopa BApHAHTOB i METOJOM I'€OMETPHYECKUX MECT
TOYEK;

* MPUOOPECTH OIBIT MPUMEHEHHUs alreOpandeckoro W TPUTOHOMETPUUYECKOTO armapara u
UJCH IBHKECHUS MPU PEIICHUH M'€OMETPUYCCKHX 3a7ad;

* OBJIQJICTh TPAJWIIMOHHOW CXEMOH pEIICHHs 3a7a4 Ha MOCTPOCHHE C MOMOIIBI0 IUPKYIS U
JUHEHKHU: aHaAJIN3, TOCTPOCHHE, JOKA3aTeIbCTBO M UCCIICIOBAHUE;

* HAYYUTHCS PENIaTh 33Ja4d Ha MOCTPOSCHUE METOJIOM I'e€OMETPUIECKOT0 MECTa TOYEK U METO-
JIOM HoA00us;

* MPUOOPECTH OMBIT HCCICIOBAHUS CBOWCTB IUTAHUMETPHUYECKUX (HUTYp C TOMOIIBIO
KOMITBIOTEPHBIX IMPOTPamu;

* MpUOOPECTH OIBIT BHITIOJTHEHHS TPOSKTOB 10 TeMaM «I eoMeTprueckue mpeodpazoBaHus HA
II0CKOCTHY, «[oCcTpoeHHE OTPE3KOB MO HOpMYyIIe».

N3mepeHne reoMeTpu4ecKUX BeJTUYMH

BbInycKHUK HAyYUTCS:

* HCIOJIb30BaTh CBOMCTBA M3MEpPEHMs JUIMH, IUIOIIAAEH U YIJIOB NpHU peLIeHHWU 3ajad Ha
HAXO0XJCHUE JJIMHBI OTpe3Ka, JUIMHbI OKPYXHOCTH, JJIMHBI AYTU OKPYKHOCTH, TPajyCHOH MEpbI
yria;

* BBIYUCIIATh IUIOIIAAU TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, MapajuleorpaMMOB, Tpamneluii,
KpPYI'OB U CEKTOPOB;

* BBIYUCIIATD JUJIMHY OKPY’KHOCTHU, JUIMHY yTH OKPY>KHOCTH;

* BBIUMCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UIYp M UX YIJIbl, UCHOJB3YsI (OPMYJIIbI JITHHbI
OKPY>KHOCTH U JUIMHBI 1yTU OKPYKHOCTHU, (OpMYJIbI IIOLAaAeN puryp;

* pemiaTh 3aJa4d Ha JIOKAa3aTeJIbCTBO C HUCMOJIb30BaHUEM (GOPMYN JUIMHBI OKPYXHOCTH M
JUTMHBI YT OKPY>KHOCTH, (hopMyn mtomaneit Gpuryp;

* pemath NPAKTUYECKUE 3aa4M, CBSI3aHHBIE C HAXOXKIEHUEM TI€OMETPHUUYECKHX BEJINYHMH
(cnonb3yst MpU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEIICTBA).

BbINyCKHUMK TOJYYUT BO3MOKHOCTb HayUUThCS:

* BBIYUCIIATh IUIOLIAAM (PUTyp, COCTaBIEHHBIX M3 JABYX MWIH Oojiee MNpPSIMOYTOJIbHUKOB,
MapajuIeIorpaMMOB, TPEYTOJIBHUKOB, KPYTa U CEKTOpa;

* BBIYUCIIATh IUIOIAANM MHOTOYIOJbHUKOB, HCIIOJIb3Ys OTHOILIEHUS PpAaBHOBEJIHUKOCTU H
PaBHOCOCTaBJIIEHHOCTH;

* IPUMEHSATH ANredpandeckuii ¥ TPUrOHOMETPUYECKUH alnapar U UJien JBUKEHUS MIPU pelie-
HUU 3a7ja4 Ha BBIYUCIICHUE TUIOIIAEH MHOTOYT OJIBHUKOB.

Koopaunarsi

BhIlyCKHMK Hay4uTCH:

¢ BBIYUCIIATh JJIMHY OTPE3Ka IO KOOpAWHATaM €ro KOHIOB; BEIYUCIIATE KOOPAWHATBI CCPEANHBI
OTpE3Ka;

* CIOJIb30BaTh KOOPJAWHATHBIN METOJ JJIsl U3YYEHHUsI CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BbIITyCKHHK ITOJIYYUT BO3MOXKHOCTb !

¢ OBJIAJICTh KOOPAWMHATHBIM METOJOM PEIICHHUA 3a4a4 Ha BBIYHUCICHUA U JOKA3aTCIIbCTBA,

* IPHOOPECTH OIBIT MCIOJIb30BAaHUS KOMIIBIOTEPHBIX MPOTpaMM JJIsi aHaju3a YacTHBIX CIy-
4aeB B3aUMHOT'O PACTION0KEHHS OKPYKHOCTEN U MPSAMBIX;

* IPHOOPECTH OMBIT BBIMOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOIO MEeToJa
IIpH pCUICHUM 3a/la4 Ha BEIYUCIICHUA U JO0KAa3aTCIbCTBa».

BekTops!




BhINyCKHUK HAYyYUTCS:

* OIIEpUPOBATh C BEKTOpAaMHU: HAXOAUTb CYMMY M pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
TrE€OMETPUUYECKU, HAXOAUTH BEKTOP, PaBHBINA ITPOU3BEICHUIO 3aIaHHOI0 BEKTOpa HA YUCIIO;

* HAXOJUTh JJIs BEKTOPOB, 33JaHHBIX KOOPAMHATAMHU: UIMHY BEKTOpPA, KOOPAMHATBHI CyMMBI U
pa3sHOCTH JBYX U 0oJjiee BEKTOPOB, KOOPIAMHATHI IPOU3BEACHUS BEKTOpA HA YKMCIIO, IPUMEHSS IIpU
HEO0XOIMMOCTH COYETATEIbHBIN, IEPEMECTHTENbHBIN U PaCIPeACTUTEIbHbIN 3aKOHBI,

* BBIYMCIAATh CKaSIPHOE IIPOM3BEACHHE BEKTOPOB, HAXOAWTH Yrojd MEXKIY BEKTOpaMH,
YCTaHaBIUBATh NEPIEHIUKYIISIPHOCTD NPSMBIX.

BhIyCKHHMK IOJYYUT BO3MOKHOCTD!

* OBJIAJICTh BEKTOPHBIM METOJIOM I PELICHUS 3a/1a4 Ha BBIYMCIICHUS U JOKA3aTelIbCTBa,

* IPMOOPECTH OMBIT BBHIOJHEHUS MIPOEKTOB HA TEMY IIPUMEHEHHE BEKTOPHOIO METOoJa MpHU
peLIeHUN 3a/1a4 Ha BBIYNCIICHUS U JJOKA3aTeIbCTBAY.

OueHka IIaHNPYeEMBbIX Pe3yJIbTATOB

CucremMa OLIEHKM JIOCTHJKEHHUS IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON IMPOrpaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHMs NPEANOJIAraeT KOMHIAEKCHbLI
nooxo0 K oOuyenke pe3yibmamoé OOpPa30BaHMs, IO3BOJSIOIIUN BECTU OLEHKY JOCTHIKCHHS
00yJaroImuMUCs BceX TPEX TPYII pe3yabTaTOB 00pa30BaHUS: JIUYHOCHIHBIX, MEMANPEOMEMHBIX 1
npeomMemmuoix.

CucremMa OLEHKM IIPENyCMAaTpUBACT YPO6HEEblE NOOX00 K COJEPKAHUIO OLCHKH H
MHCTPYMEHTAPHIO JUISl OLEHKHU JOCTHKECHHS IUIAHUPYEMBIX PE3YJIbTATOB, a TAKKE K IIPEICTaBIIC-
HUIO U UHTEPIIPETALUU PE3YIbTATOB U3MEPEHUIA.

OgHuM U3 TpOSBIEHUI YPOBHEBOIO IOAXOAA SBJIAETCA OLCHKA WHAMBUAYAJIbHBIX
00pa3oBaTeNbHBIX JOCTHKEHUM Ha OCHOBE «METOJa CIIOKEHHs», MPHU KOTOPOM (UKCUpyeTcs
JTOCTIDKEHUE YPOBHS, HEOOXOIMMOTO JUIS YCHENIHOTO IMPOJODKEHHSI 00pa3oBaHMs M PEATbHO
JOCTUTaeMOro OOJIBIIMHCTBOM Yy4allluXCs, M €ro IpPEeBbIIIEHHE, YTO I03BOJIIET BHICTpAUBATh
WH/IMBUYAIbHBIC TPACKTOPHH JIBIKCHHS C YYETOM 30HBI OJIMKaWIero pa3BUTHs, (HOPMHUPOBATH
MOJIOKUTEIbHYIO Y4eOHYIO0 U COLMAJIbHYIO MOTHBALIUIO.

Oco0eHHOCTH OLIeHKH NpeIMeTHBIX pe3y/JbTaTOB

OreHka MpeIMETHBIX pe3yabTaTOB MPEACTABIAET COO0I OIEHKY TOCTUKEHUS 00yJaroIuMCs
IJJAHUPYEMBIX PE3YyJIbTaTOB IO OTACIBHBIM IIPEAMETAM.

@dopMHUpPOBaHUE STUX pPE3YyJNbTAaTOB oOOecreunBaeTcs 3a CUET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNbHOro Mpolecca — y4eOHbIX MPEAMETOB.

OCHOBHBIM 00BEKTOM OLIEHKU MPEAMETHBIX PE3YJIbTaTOB B COOTBETCTBHM C TPeOOBAHUSIMHU
Cranpgapra sBisleTCs ClIOCOOHOCTh K PELIEHUI0 Y4eOHO-TI03HABATEIbHBIX U Y4EOHO-TIPAaKTUUECKUX
3aJja4, OCHOBAaHHBIX Ha M3y4aeMOM y4yeOHOM MaTepualle, ¢ CII0JIb30BaHHUEM CIIOCOOOB JeWCTBUH,
PEJIEBAHTHBIX COAEPKAHUIO Y4YEOHBIX MPEAMETOB, B TOM YMCIE METalpeAMETHbIX (I103HaBa-
TENbHBIX, PETYJIATUBHBIX, KOMMYHHUKATUBHBIX ) JE€HCTBHIA.

CucreMa OLIEHKU NMPEAMETHBIX PE3yIbTATOB OCBOEHUS YUEOHBIX MPOTrpaMM C Y4ETOM YpPOBHE-
BOro mnoaxona, mnpuHsaroro B Cranzapre, MNpEANoNaracT BbiAedeHHe 0a30BOr0 ypPOBHA
AOCTHKEHHMH KaK TOYKH OTCYETa NpU IOCTPOCHUM BCEH CHCTEMBI OLEHKM W OpraHW3aluu
WHMBUYAIbHOM paboThl ¢ 00yYarOIUMHUCH.

PeanbHble TOCTHXKEHUSI 00YYarOIMIMXCS MOTYT COOTBETCTBOBAaTh 0a30BOMY YpPOBHIO, & MOTYT
OTJINYATLCS OT HETO KAaK B CTOPOHY IPEBBIICHUS, TAK U B CTOPOHY HEIOCTUKEHUS.

[IpakThKa MOKa3bIBAET, YTO JJISi OMUCAHUS JOCTHXKEHHM oOydaromuxcs Ienecoo0pa3Ho
YCTAaHOBUTH CJIEAYIOLIUE IISATh YPOBHEM.

ba3oBblii ypoBeHb J0CTH:KEHUI — YPOBEHb, KOTOPBIA JEMOHCTPUPYET OCBOECHUE YUEOHBIX
JeCTBUI C ONOpPHOM CHCTEMOM 3HAaHMM B paMmKax Juana3oHa (Kpyra) BbIIEJIEHHBIX 3a7ad.
OBnanenue 6a30BbIM YPOBHEM SIBIISIETCS IOCTATOUYHBIM JJIsl MPOJOJIKEHHSI OOyUYEHHs Ha CIeAyIOo-
mel cryneHu oOpa3oBaHMs, HO He MO MpOopWIbHOMY HampaBieHuto. JlocTikeHHio 0a30BOro
YPOBHSI COOTBETCTBYET OTMETKA «yIOBJIETBOPUTEIBHOY» (MJIN OTMETKA «3», OTMETKA «3aYTEHOY).

[TpeBbimeHre 0a30BOr0 YpOBHS CBUAETEIBLCTBYET 00 YCBOGHUH OIOPHOM CHCTEMbI 3HaHUI Ha
YpOBHE OCO3HAHHOI'O MPOU3BOJILHOTO OBJIAJICHUSI YU€OHBIMU JIEHCTBUSIMH, a TAaKXKe€ O KPyrosope,




mupoTte (WM u30upaTebHOCTH) HHTEpecoB. LlenecooOpa3Ho BHIIETUTD CIAEAYIOMNE IBA YPOBHS,
npeBbIIAKOIIHE 0230BbIM:

* NOBBILIEHHbIN YPOBeHb JOCTHXEHHS MIAHUPYEMBIX PE3yJbTaTOB, OIIEHKA «XOpOIIo» (OT-
MeETKa «4»);

* BBICOKHI1 YPOBEHb JIOCTIKEHUS IIAHUPYEMBIX PE3YJbTaTOB, OLIEHKA «OTIMYHO» (OTMETKa
«5»).

[ToBbIIEHHBI W BBICOKHI YPOBHU JOCTHIKEHHUS OTJIMYAIOTCS 110 IIOJHOTE OCBOCHHUS
IUTAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAJCHUS yYCOHBIMU ACUCTBUSMH U CHOPMHUPOBAHHOCTHIO
MHTEPECOB K JAHHOM MPEeAMETHOMN 001acTu.

WuiuBuayabHbIe TPACKTOPHH O0Yy4eHUs! 00y4JaroMIMXCsl, IEMOHCTPUPYIOMIUX MOBBIIICHHBIN
U BBICOKMI YPOBHM JIOCTHXKEHUH, Ileiecoo0pa3Ho (opMupoBarh C Y4ETOM HHTEPECOB ATHX
oOyyaromuxcs M MX IUIAaHOB Ha Oynaymiee. [Ipu HamMuuM yCTOWYMBBIX MHTEPECOB K yuyeOHOMY
MpeIMeTy 1 OCHOBATEIbHOW MOATOTOBKH MO HEMY Takue 00ydaroliuecss MOT'yT ObITh BOBJICUCHBI B
IIPOEKTHYIO JEATENIBHOCTD 110 NMPEAMETY U COPUEHTUPOBAHBI HA MPOJOJDKEHUE O0yUYEHHs B CTap-
HIMX KJIaccax Mo JaHHOMY MPOQUIIIO.

s omnucaHus MOATOTOBKM Y4YAlllMXCSl, YPOBEHb JIOCTHIKEHUM KOTOpPBIX HHUKe 0a30BOroO,
1enecoo0pa3Ho BBIACIUTh TAKXKE JIBA YPOBHS:

* NIOHUKEHHbII YPOBEHb JJOCTUKEHUM, OIICHKA «HEYI0OBIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHIl YpPOBeHb JOCTHKCHUI, OLIEHKA «TUI0X0» (0TMEeTKa «1»).

Henoctmxenne 6a30Boro ypoBHsI (HOHM)KEHHBIH W HU3KHH YPOBHHU JOCTIIKEHHH) (pUKCHPY-
€TCsl B 3aBUCUMOCTHU OT 00bEMa M YPOBHS OCBOCHHOT'O M HEOCBOCHHOT'O COJIEPKaHuUs MTpeIMeTa.

Kak mnpaBwio, NMOHM:KEHHBIH YPOBEeHb JOCTM)KCHUH CBUAETEIbCTBYET 00 OTCYTCTBUHU
CUCTeMAaTU4YeCKO 06a30BOM MOATOTOBKH, O TOM, YTO O0YYaIOIIMMCSI HE OCBOEHO JIa)K€ U MOJIOBUHBI
IUTAHUPYEMBIX PE3YJIbTaTOB, KOTOpPBIE OCBAaMBAeT OOJIBIIMHCTBO OOYYarOIIUXCS, O TOM, 4TO
UMEIOTCS 3HAYUTeNbHbIE MpOoOeNbl B 3HAHUSX, AalbHeilnee oOydeHue 3arpyaHeHo. llpu stom
00yYaroImuiCcss MOXET BBINIOJIHATH OT/ACIbHBIC 33/JaHUSl MOBBIIEHHOTO ypoBHA. [laHHas rpymma
oOyuaromuxcs (B cpeqHeM B Xxoje o0y4deHus cocrapistonas okono 10%) TtpeOyer crnennaibHOU
JUArHOCTUKH 3aTPyAHEHUN B 00y4yeHUH, IPOOEIOB B CUCTEME 3HaHUM M OKa3aHUM LieJIeHalpaBJIeH-
HOM MOMOIILM B IOCTHKEHNUHU 0a30BOTO YPOBHS.

Hwu3kuii ypoBeHb 0CBOCHHS IUIAHUPYEMBIX PE3YJIbTAaTOB CBUIETENLCTBYET O HATMYUH TOJIBKO
OTAENbHBIX (parMEHTAapHBIX 3HAHUI 1O MpenMeTy, JalbHeimee oOyyeHHe NpPaKTHUECKU
HEBO3MOXXHO. OOydaromuMcs, KOTOpble JTEMOHCTPUPYIOT HU3KHHA YpPOBEHb NOCTHUXEHHH, TpeOy-
eTcs clielualibHask IOMOILb HE TOJBKO M0 Y4eOHOMY MpeaAMETY, HO U 1o (YOpMUPOBAHUIO MOTHBA-
MKW K OOYYEHHI0, DPa3BUTHI0 MHTEpeca K H3ydaeMoW MpeIMETHOM 00JacTH, MOHMMAHHUIO
3HAQUUMOCTU TMpeaMeTa Uil )KM3HU U Jp. ToJIbKO HaJIMYMe MOJOKUTEIbHON MOTHBALMU MOXKET
CTaTh OCHOBOM JIMKBUAALIMU ITPOOEIIOB B 00YUEHUU /JIsl JAHHOM IPYIIIBI 00y4aroIuXcsl.

OnucaHHBI BbIIIE MOAXOJ IeIecO00pa3sHO MPUMEHATh B XOJ€ PA3JIUYHBIX MPOLETYp
OLICHUBAHMUSL: TEKYIIETO, TPOMEKYTOUHOTO U UTOTOBOTO.

s dopMHpOBaHUS HOPM OLIEHKH B COOTBETCTBUU C BBIJICJIEHHBIMU YPOBHSMH HEOOXOIUMO
OMHMcaTh JOCTHXKEHUs oOyyarolierocsi 0a30Boro ypoBHs (B TEpMUHAX 3HAHUNA M YMEHH, KOTOpbIE
OH JIOJDKEH NPOJIEMOHCTPUPOBATh), 32 KOTOpble OOydaromuiics 0O0OCHOBAaHHO MOJIYYaeT OLEHKY
«yZnoBIETBOpUTENbHOY. [locie 3Toro ompenensioTcss M COJEp)KaTeNbHO OMMCHIBalOTCA Oolee
BBICOKHME WM HHU3KHWE YPOBHH JTOCTHXKEHHH. BaKHO aKIeHTHpOBaTh BHHUMaHWE HE Ha OIIMOKaX,
KOTOpble caenan oOydalomuiics, a Ha Y4eOHBIX JIOCTHXKEHUSX, KOTOpble OO0eCleuynBaioT
MIPOABIKEHHE BIIEPE]] B OCBOSHUH COJIEpKaHHs 00pa3oBaHusl.

Jna  ouenku Ounamuxu Gopmuposanus npPeOMemHbIX Ppe3yabmamoé B CHCTEME
BHYTPHILIKOJIEHOTO MOHUTOPHHTA 00pa30BaTENbHBIX JTIOCTUKEHUH 11e7ec000pa3Ho (PUKCHPOBAThH U
aHaAJIM3UPOBATh JIaHHBIE 0 C(HOPMHUPOBAHHOCTU YMEHUN M HABBIKOB, CLIOCOOCTBYIOIINX OCBOEHHUIO
CHCTEeMATHYeCKHX 3HAHUMH, B TOM UHUCIIE:

* NepPBUYHOMY O3HAKOMIEHUIO, OMpaOOmKe U OCO3HAHUIO MeopemuyecKux Mooeneti u NoHs-
muti(0OIEHaAYYHBIX U 0a30BBIX JAJS JAaHHOW OONACTH 3HAHUA), CMAHOAPMHBIX AJICOPUMMOSE U

npoyeoyp,




* BbIABNICHUIO U OCO3HAHUIO CYWHOCMU U 0CODeHHOCmell N3y4aeMbIX O0BEKTOB, MPOLECCOB U
SIBJICHUI JEHCTBUTENBHOCTH (IPUPOTHBIX, COLUUAIBHBIX, KYJIbTYPHBIX, TEXHHYECKHX W Jp.) B
COOTBETCTBUH C COJIEP)KAHHUEM KOHKPETHOTO YYEOHOTO IMPEIMEeTa, CO30AHUI0 U UCNONb308AHUIO
MoOejell N3y9aeMbIX 00bEKTOB U MPOIIECCOB, CXEM;

* BbIABNICHUIO U AHANU3ZY CYUWECMBEHHBIX U YCINOUYUBLIX C85A3€U U OMHOUEHUI MEXTY OOBeK-
TaMH U TPOLIECCAMH.

[Tpu 3TOM 0053aTENFHBIMH COCTABIISIOMIMMHI CHCTEMbl HAKOIICHHOW OLIEHKH SIBJISIOTCSI MaTe-
pHabL:

* cmapmoeoti OUAcHOCMUKUY,

* MemMamu4ecKux u umoz208bix NPOGEPOUHLIX paOOm NO 6CeM Y4eOHbIM npeomeman,

* meopueckux pabom, BKIO4asi yaeOHbIE UCCIEIOBAaHNS 1 y4eOHBIC TPOCKTHI.

Pemienne o HOCTHXKEHMH WM HEJOCTM)KEHUH IUIAHUPYEMBIX PE3yJbTaTOB WM 00 OCBOCHUHU
WM HEOCBOCHHWHU y4eOHOTO MaTepHajia MPUHUMAETCS Ha OCHOBE PE3yJbTAaTOB BBHIMOJHEHUS 33/1a-
Huil 6a3oBoro ypoBHs. B neprox BBenenns CtanaapTa KpUTEPHA JOCTHXKEHHS/OCBOCHUS y4€OHOTO
Marepuana 3a1aércsl Kak BbIoJIHEeHHe He MeHee 50% 3amaHuii 0a30BOr0 ypOBHS WM IOJTydCHUE
50% OT MakCHUMaJIBHOTO OaJljia 3a BHIOJIHEHUE 3aJaHHii 0a30BOTO YPOBHSI.

COAEP KAHHUE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

1O YYEBHOMY IIPE/IMETY.
APUDPMETHUKA (250+30=280 yu)
HarypanbHble yucia.

Harypanpnbiii psin. JlecatnyHas cucteMa cymclieHUs. ApudMeTHYecKue IeHCTBUS C
HaTypajibHbIMH yrciaamMu. CBoicTBa apu(MeTUUECKUX ACHCTBUI.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

YucnoBble BBIPAKEHUS, 3HAUEHUE YUCIOBOIO BbIpaxeHUs. 11opsaaok NEHCTBUI B YMCIIOBBIX
BBIPAKEHUSX, UCIIOJIb30BaHUE CKOOOK. Perienne TeKCTOBBIX 3a7a4u apu(PpMETUYECKUMU CIIOCOOAMHU.
Henurtenu u kpatHele. CBoiicTBa U npu3HaKkyu AeauMocTu. [IpocTeie u coctaBHbIe uncna. Pasnoxe-
HHE€ HAaTypaJbHOT'O YMCIIA HA IPOCTBIE MHOXKUTENHN. [IeJIeHHre ¢ OCTaTKOM.

JApoodu.

OO6bikHOBEHHBIE JTpoOu. OCHOBHOE CBOMCTBO JApoOu. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
Apudmernueckue neicTBus ¢ OOBIKHOBEHHBIMU Jpo0siMu. HaxoskaeHue yacTu OT 1esoro u Ie-
JIOTO TIO €r0 YacCTH.

Hecstuunbie npoOu. CpaBHEHUE IECATHUHBIX JpoOeil. Apudmernueckue OeHCTBUS C
necaTUYHbIMU ApoOsimu. IlpencraBienue aecATUUHOM ApoOu B BHJIE OOBIKHOBEHHOM Ipolu H
OOBLIKHOBEHHOM B BUJIE JECATHIHOM.

ITpoueHThl; HaXOXAECHHUE MPOLEHTOB OT BEJIWYMHBI M BEIWYMHBI IO €€ IPOLIEHTaM.
OTHoleHNe; BhIpa)keHNE OTHOIIEHUS B ITpolieHTax. [Iponopiusi; ocHOBHOE CBOMCTBO MPOIOPLIUH.

Pemenue TekcTOBBIX 3a7a4 apU(PMETUIECKMMHU CIOCOOaMH.

PaunuonanbHbIe yncIIa.

[Tono>xxurenbHbIE W OTPULATENIBHBIE YKCIA, MOAYJIb 4YKCIA. MHOXKECTBO LEJIBIX YHCEIN.
MHOXXECTBO pPaIlMOHATBHBIX YHCEI; PallMOHAILHOE YHCIIO KAk OTHOLIeHWEe M/N,raem — Ienoe
YHCII0, n— HaTypalibHOE unciio. CpaBHEHUE PallMOHANBHBIX yhced. ApupmMeTndeckre IeHCTBHS C
paioHanbHbIMU unciaamu. CBolicTBa apupmMerndeckux aeiictBuil. CTeneHb ¢ ENbIM MOKa3aTe-
JeM.

HeiicTBUTEIbHBIE YHCJIA.

KBazpatHblii KOpeHb u3 yncia. KopeHb TpeTbeli CTeneHu.

TousTHe 06 MPpALMOHANLHOM 4YHcie. MppaluoHaabHOCTh Ynca V21 HECOM3MEPUMOCT
CTOPOHBI M TUAroHaNu KBajpara. JlecaTuuHble MpUOIMKEHNS HPPALMOHATIBHBIX YHCE.

MHOX€eCTBO JAEUCTBUTEIBHBIX YHCEN; NPEIACTABICHUE IEHCTBUTENIBHBIX YHCENl B BHJE
OECKOHEUHBIX JIeCATUYHBIX JIpobeil. CpaBHEHNE AEHCTBUTEIbHBIX YHCEN.



Koopnunarnas npsimasi. U3o0pakeHne dncen TOYKaMu KOOPJAWHATHOM mpsMoin. YncaoBbie
IIPOMEXKYTKH.

HN3mepenus, npudJInKeHusi, OLEHKH.

Pa3mepbl 0OBEKTOB OKpyXkaromiero mupa (OT 3JIEMEHTapHBIX dYacTuil 10 BceneHHON),
JUIMTEJIBHOCTh IIPOLIECCOB B OKpYyXKaroleM mupe. Beinenenne MHoxuTenss crenenu 10 B 3anucu
YHUCIa.

[IpubnmxeHHoe 3HaYeHUE BEJIMYUHBI, TOYHOCTh NpuOmkeHusa. OKpyriieHne HaTypajlbHbIX YHCEeN
U IECATHYHBIX IpooOei. [Ipukuaka u oleHKa pe3yabTaTOB BEIYMCICHHM.

AJITEBPA (200+35=235 u)
AsredOpanyeckue BbIpasKeHMsI.

bykBeHHbIe BbhIpaxeHUsl (BbIpaXKEHUsI C MEepeMEHHbIMU). YHclioBoe 3HaUeHUE OYKBEHHOTO
BbIpakeHHs. JlomyCcTUMble 3HaueHUs NepeMeHHbIX. [lojcTaHOBKa  BBIpaXXEHH  BMECTO
nepeMeHHbIX. [IpeoOpa3oBaHre OYKBEHHBIX BBIPQKCHHI Ha OCHOBE CBOMCTB apu(METHISCKUX
necTBuii. PaBeHCTBO OYKBEHHBIX BBIpaKCHHM. T0XK1€CTBO.

Crenenb ¢ HaTypaJbHBIM IIOKa3zaTejgeM M €€ cBoicTBa. OJHOUWIEHBI M MHOTOYJICHBI.
Crenenb MHorowieHa. CiokeHHe, BbIUMTAHHE, YMHOXEHHE MHOrOWIeHOB. DopmyIbl
COKpAILICHHOT0 YMHOKEHHUs: KBaJApaT CyMMBI U KBaapar pasHocTH. PopMyiia pa3HOCTH KBaJpPaTOB.
[IpeoOpa3oBaHue 1ENOro BhIPAXKEHHUS] B MHOTOWIEH. Pa3noskeHue MHOTOWIEHOB Ha MHOXXHUTEIH.
MHorowiensl ¢ oqHOM nepeMeHHoil. Kopenp MHOrowieHa. KBaapartHelil TpeXuseH; pa3yIoKeHUE
KBaJpPAaTHOI'O TPEXUJIECHA HA MHOXKUTEIIN.

Anrebpanueckast 1poOb. OCHOBHOE CBOWMCTBO anreOpamueckoir apodu. Croxenue,
BBIUUTAaHUE, YMHOXKEHUE, JIeieHrne anredpandeckux Apodei. CTeneHb ¢ IeNIbIM MoKa3aTeaeM U ee
CBOMCTBA.

PanmonaneHbie BRIpaXKEHUS U UX MpeoOpa3zoBaHusl. J{oka3aTeabCTBO TOXKIECTB.

KBagpartusie kopau. CBolicTBa apu(pMEeTUUECKUX KBaJAPATHBIX KOPHEH U UX MPUMEHEHHUE K
MpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUI U BHIYHCICHUSIM.

YpaBHeHus.

VpaBHenue ¢ onHoi mnepemeHHOR. Kopenb ypaBHeHMs. CBONCTBAa YHMCIIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTH ypaBHEHUI.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue: Gpopmysa KOpHeH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHEeHHH, CBOASIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [Ipumepsl pe-
IIeHHs YpaBHEHU TPEeThel U 4eTBepTOr cTerneHu. Perenue 1poOHO-paliioHaNbHBIX YPaBHEHUN.

VYpaBHeHHe ¢ OBYMsI NEpPEMEHHbIMH. JIMHEHHOE ypaBHEHHE C JBYMS IEPEMEHHBIMHU,
MIPUMEPHI PELICHHUS] YPABHEHUM B IIEJIBIX YMCTIaX.

Cucrtema ypaBHEHUW C JIByMsI TIepeMEHHBIMH. PaBHOCHIBHOCTH cucTeM. CHCTEMBI JIBYX
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU; PEIICHUE MOJACTAHOBKOM M clokeHueM. [Ipumepsl
PELIECHHS CUCTEM HEJIMHEWHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU.

Periennie TeKCTOBBIX 33724 anredpandeckum crmocooom.

JlexapToBBl KOOpAMHATHI Ha TUIOCKOCTH. ['paduueckass MHTEpHpeTanus ypaBHEHHUS C ABYMS
nepeMeHHbIMH. ['paduk JTMHEHHOTO ypaBHEHHS C ABYMS NMEPEMEHHBIMU; YTIIOBOW KOAPHUIIUEHT
MPsIMOM; YCIIOBHE MapajUIeIbHOCTH MpsAMBIX. ['paduku mpocTedinX HETUHEHHBIX ypaBHEHHI:
napabona, runepboia, OKpyKHOCTh. ['paduueckas WHTEpIpETAUsl CUCTEM YpaBHEHUH C ABYMS
MePEMEHHBIMU.
HepaseHncrsa.

UucnoBble HEPABEHCTBA U MX CBOICTBA. HepaBEeHCTBO C OIHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JInHeliHbIE HEpaBEeHCTBA ¢ 0JIHOM nepeMeHHoM. KBagpaTHbie
HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OAHON EPEMEHHOM.

®YHKINU (65+15=80 u)
OcHOBHbIE NOHATHS.

3aBucUMOCTH Mexay BenuunHamu. [loHstHe Qynkuuu. OOmacTe omnpeneneHus u

MHOXeCTBO 3HaueHWd (ynkmuu. CrnocooOsl 3amanust ¢yHkumu. ['paduk ¢ynkmuu. CBoiicTBa



dbyHkumii, ux orobpaxeHue Ha rpaduke. [IpuMepsl rpadUKOB 3aBUCUMOCTEH, OTpa)KarOUTUX
peaJIbHBIE MPOLIECCHI.
YucaoBble QyHKIUM.

QDyHKIMH, OMHMCHIBAIOIIUE MPSMYIO U 00paTHYIO TPONOPIMOHAIBHBIE 3aBUCIMOCTH, UX Ipa-
¢buxu u croiicTBa. JIuneitnas GyHkuus, ee rpaduk u cBoiicTBa. KBagpatuunas QyHkius, ee rpa-
¢ux u coiicTBa. CreneHHble (PYHKIIMU C HATYPAIbHBIMU NOKa3aTesiMu 2 U 3, uX rpaduKu U CBOii-
ctBa. I'paduku pynkumm y = IxI
YucnoBblie nocae10BaTeIbHOCTH.

[lonsiTHE 4YMCIIOBOM MOCIENOBATEIBHOCTU. 3a/laHHE IOCJIEN0BATEIBHOCTH PEKYPPEHTHOM
dbopmyIoit u popmyroi J-ro YieHa.

Apudmernueckast 1 reoMeTpuueckas nporpeccun. @opmyibl J-To wieHa apupMeTHIeCKOn
U TEOMETPUYECKON MpOrpeccuii, CyMMBI MEPBBIX 7 WIEHOB. M300paxxeHue wieHoB apudmernye-
CKOM M TEOMETPUYECKOM MPOrpeccuii TOYKAMH KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIM H
9KCIIOHEHIMATIbHBIA pocT. CI10kKHBIE IPOLIEHTHI.

BEPOSATHOCTb U CTATUCTHUKA (50+5=55 v)
OnucarejibHasi CTATHCTHKA.

[IpencraBienne naHHBIX B BUJE TaONIuUI, quarpamm, rpadukos. CinydaiiHas H3MEHYHBOCTb.
CraTucTuueckue XapakTepUCTUKU Habopa JaHHBIX: CpeHee apu(pMeTHYecKoe, MearuaHa, Hauoob-
iee 1 HauMeHblllee 3HaueHus, pa3Max. [IpeacraBnenue o BBIOOPOYHOM HCCIIEAOBAHUU.
Cay4aiinble cCOOBITHSI U BEPOSTHOCTD.

[TonsiTe 0 ciay4ailHOM OMbBITE U CIy4aiHOM COOBITUU. YacToTa CIydaHOTO COOBITHS.
CraTucTH4eCKUi MOAXO0J K MOHATHIO BEPOSITHOCTH. BEpOsSTHOCTH MPOTHBOIONOKHBIX COOBITHIA.
JlocToBepHbIe U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOKHOCTH coObITHIA. Kitaccuyeckoe onpexene-
HUE BEPOSTHOCTH.

KomOunaropuka.

Pemenne koMOMHATOpHBIX 3amad mepedopoM BapuaHToB. KoMOMHaTOpHOE TMpaBUIIO
ymHoxeHus. [lepectanoBku u hakTopual.

ITEOMETPUSA (255+35=290 u)
Haruasanas reomerpus

Harnanuele npexacraBieHuss o Qurypax Ha IUIOCKOCTU: MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXHOCTb, KpYyr. UeThIpEXyrOJIbHHMK, NPSMOYIOJbHUK, KBapar.
TpeyronbHuK, BUABI  TpeyroibHUKOB. [IpaBuibHBIE  MHOroyrojibHuku. M3o0paxkeHue
reoMeTpuueckux ¢uryp. BzaumHoe pacrnonoxeHue JByX NPSAMBIX, ABYX OKPYKHOCTEH, MPsIMON U
OKPY>KHOCTH.

JlninHa ortpeska, somaHoi. [lepumerp MHoOroyrosbHHMKa. EQMHMIBI M3MEpEHUS [UIMHBI.
N3MepeHne 1IMHBI OTPE3Ka, TOCTPOEHUE OTPE3KA 3aaHHOM JUTUHBI.

Buner yrimos. I'pamycHas mepa yria. M3MmepeHuMe M TIOCTPOEHHE YIJIOB € IOMOIIBIO
TpaHCIOPTHPA.

[Tonatue muomaau QUrypsl; €AMHUIBI HW3MEpeHus Iuiomaau. [lnomans HpsIMOYrojbHUKA U
mwiomaab keaapara. [lpubnmxeHHoe wu3MepeHue IMomaae ¢uryp Ha Kierdaroil Oymare.
PaBHoBenuKue GuUryps.

Harnsinaele npeacTaBieHuss O MPOCTPAHCTBEHHBIX (QUIypax: KyO, Mapajienenunen, MNpu3Ma,
nupamua, map, chepa, Konyc, HuIuHAp. M300paxxkenne npoctpancTBeHHBIX Guryp. [Ipumepst ce-
yeHui. MHororpanHuku. [IpaBuibHBIE MHOTOrpaHHMKHU. [Ipumepsl pa3BepTOK MHOTOIPAHHHUKOB,
LUIMHpA U KOHYCA.

[Tonsitne o6bema; enuaUIBI 00beMa. OOBEM MPSIMOYTOJILHOTO MapajUIeenuIe1a, Kyoa.

[Tonsstue o paBeHcrBe ¢uryp. LleHTpanbHas, oceBas U 3epKajbHas CHUMMETPHH.
N300paxeHne cHMMETPUYHBIX (QUTYD.

I'eomerpuueckue Gpurypsl.

[Tpsimble u yribl. Touka, npsimas, miaockocTb. OTpe3ok, Jyd. Yrou. Bunel yrios.

BeprukanbHble U CMEKHBIE YIibl. buccekrpuca yria.



[TapannensHble W mepecekaromuecs: npsMbie. [lepnenaukynspHbie npsmbie. TeopeMbl O
MapajvieIbHOCTH U TNEPIEHAUKYISIPHOCTH MNpsAMbIX. [lepneHauKkynsp UM HakJIOHHas K MPsSMOM.
CepenuHHBIN NEPIIEHINKYISP K OTPE3KY.

['eomerpuueckoe MecTo ToueK. CBOHCTBa OMCCEKTPUCHI yIia M CEpeAMHHOrO TIep-
MIEHIUKYJISIpa K OTPE3KY.

TpeyronsHuk. Bpicota, MenuaHa, OHCCEKTpHCa, CpPEIOHSSI JIMHUS  TPEYroJbHHKA.
PaBHOOeipeHHBIE U PAaBHOCTOPOHHHUE TPEYTrOJIbHUKHU; CBOICTBA M TMPU3HAKU PaBHOOEIPEHHOIO
TpeyronbHuKa. [Ipu3sHaku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyronbpHuKa. COOTHOLIEHUS
MEXIy CTOpOHaMU U YyIJIamMH TpeyrojibHuKa. CyMma yIJIOB TpEyrojbHUKA. BHemHue yribl
TpeyronbHuka. Teopema ®aneca. [logobue TpeyronbHukoB. [Ipu3Haku nogo0ust TpeyroabHUKOB.
Teopema Ilucdaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAH['€HC OCTPOro yrjia MPsSMOYTOJIbHOIO
TpeyroyibHuKa 1 yriaoB ot 0 1o 180°; mpuBeneHue k octpomy yriy. Penienue npsiMoyroyibHbIX Tpe-
YroJapHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyIbl, CBS3BIBAIOIINE CHHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC OJJHOTO U TOTO0 )K€ yIjla. Pelienne TpeyroibHUKOB: TEOpEMa KOCUHY-
COB M TEOpEMa CUHYCOB. 3aMe4aTelIbHbIe TOUKU TPEYTOJbHUKA.

YereipexyronbHuk. [lapamnenorpamMm, ero cBoiicTBa W Ipu3HaKu. [IpsAMOyronabHUK,
KBajipaT, poMO, UX CBOICTBA U Mpu3HaKu. Tpanenus, cpeaHss TUHUS TPANeIUu.

MHoroyroiabHuK. Beinykiable MHOroyroiabHuku. CyMMa YIJIOB BBIIYKJIOTO MHOI'OYTOJIbHHKA.
[IpaBUsbHBIE MHOTOYTOJIbBHUKH.

OxkpyxHocth U Kpyr. Myra, xopna. Cektop, cerMeHT. lleHTpasibHBIM yroj, BHHCAHHBIHN
yroi; BeJIMYMHA BIUCAHHOTO yria. B3aumHOe pacrnonokeHue MNpsMOM M OKPYXKHOCTH, JBYX
okpyxHoctell. KacaTenbHas U cekyllias K OKPYKHOCTH, UX CBOMCTBa. BrimcaHHble U ONKCaHHBIE
MHOT'OYTOJIbHUKH. OKpPYXHOCTb, BIMCaHHAasi B TPEYIOJIbHUK, U OKPYXKHOCTb, ONHCAHHAS OKOJO
TpeyrojbHUKa. BrincaHHble U ONKMCAaHHBIE OKPYKHOCTH IPAaBUIILHOTO MHOTOYTOJIbHUKA.

['eomeTpuueckue npeodpazoBanus. [lonsrtue o paBenctBe Quryp. IloHsartue o nBUKEHUU:

oceBasi ¥ IEHTPaJIbHAs CAMMETPHH, TApaIIeNIbHBINA TIepeHoC, MoBopoT. [loHsaTHE 0 Mogobun Guryp
Y TOMOTETHHU.
[locTpoenust ¢ moMoOUIbI0 LUPKYJIs U JUHEWKH. OCHOBHBIE 3a/Jaydl Ha IOCTPOEHHE: JEJIEHUE
OTpe3Ka I0IoJIaM; MOCTPOEHUE yria, PAaBHOTO JAHHOMY; IIOCTPOEHHE TPEYroJIbHHKAa IO TPEM
CTOPOHaM; MOCTPOEHHE MEPHEHANKYJsApa K MPSMON; MOCTPOCHHE OMCCEKTPUCHI yIiia; JIEJeHHE
OTpEe3Ka Ha NPABHBIX YACTEH.

Pemenune 3amau Ha BbIYMCIEHUE, JOKAa3aTEIbCTBO U IIOCTPOEHHE C HCIOJIb30BaHUEM
CBOMCTB U3yYEHHBIX QUTYP.

H3mepenne reomeTpu4ecKux BeJTUYMH.

Jnuna otpeska. PaccrositHue oT Touku 110 mpsiMold. PacctosiHMe Mexy mapaiienbHbIMHU
MIPSIMBIMH.

[lepumeTp MHOTOYTOJIbHHKA.

JlnHa OKpYKHOCTH, YUCIIO JI; JUIMHA JYTH OKPY>KHOCTH.

I'panycHas Mepa yriia, COOTBETCTBHE MEXKAY BEIMYMHOW LIEHTPAJIBHOIO YIJIa M JUIMHOU
JYTH OKPY>KHOCTH.

[TonsiTvie mom@aau TIOCKUX (Uryp. PaBHOCOCTaBICHHBIE M PABHOBEIMKUE (QHUTYPHIL.
[Inomane npssmoyroneHuka. [lnomany napamienorpaMMa, TpeyrojapHUKa M Tpanenud. Ilnomans
MHOroyrojpHuka. [lnomans kpyra um miomaab cekropa. COOTHOUIEHHE MEXIY IUIOAAsMU
MoA0OHBIX (uryp.

Pemenue 3a1a4y Ha BRIYHCIEHUE U TOKA3aTEIHCTBO C HCIIOIH30BAHUEM H3YyUYEHHBIX (POPMYIL.
Koopaunarsi.

VpaBuenue npsmoid. Koopaunatsl cepeannbl otpe3ka. DopMyia paccTosIHUS MEXKIY IBYMsI
TOYKaMH IJIOCKOCTU. Y paBHEHUE OKPY>KHOCTH.

BekTopsl.

Jnuna (mMonynb) BekTopa. PaBeHcTBO BekTOpoB. Kosmmueapusie BekTOpbl. KoopaunaTs
BEKTOpa. YMHO)KEHHE BEKTOpa Ha 4YHCIIO, CyMMa BEKTOPOB, DPa3JIOKEHHE BEKTOpa IO JBYM
HEKOJJIMHEapHbIM BeKkTopaM. CKalsipHOE MPOU3BEICHUE BEKTOPOB.



JIOTHKA U MHOXECTBA (10 u)
TeopeTHKO-MHOKECTBEHHbIE IIOHATHS.

MHOX€ECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB IEPEUUCICHHEM 3IIEMEHTOB,
XapaKTepUCTHUECKUM CBOHMCTBOM. CTaHmapTHble 0003HAUYEHHUS YHMCIOBBIX MHOXecTB. Ilycroe
MHOKECTBO U ero obo3zHauenue. [lonmHoxecTBo. OObeAMHEHNE U TIEPECEUCHUE MHOKECTB.

Wnmroctpaniisi OTHOILIEHUM MEXJIYy MHOXECTBAMH C IIOMOIIBIO JAMarpaMM Oilnepa —
Benna.

DJIeMeHTBI JIOTHUKH.

Onpenenenne. AkcuoMbl U TeopeMbl. [loka3aTenbcTBo. [[oka3aTenbCTBO OT MPOTHBHOTO.
Teopema, obpaTtHas nannoil. [Ipumep u KoHTpIpUMED.

[TonsiTe 0 paBHOCWIBHOCTH, CJIEAOBAHUHU, YIOTPEOJIEHHE JTOTHUYECKUX CBSI30K, €CIH TO B
TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBA3KU U, UIH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

Hcropus ¢opMHpOBaHUS MOHATHUA YMCIA: HATypalbHbIE YMcia, APOOH, HEIOCTAaTOYHOCTD
palMOHANBHBIX YHUCEN Il T€OMETPUUYECKHX W3MEPEHMM, UppanuoHanbHble yucia. CTapuHHBIE
cucteMbl 3anucu uucen. J[poobu B BaBunone, Erunte, Pume. OTKpbITHE NECATUYHBIX IpOOEH.
Crapunsble cucteMbl Mep. J[lecsatuunble npoOu u Merpuueckas cucreMa wmep. [losiBienue
OTpHULATENbHBIX uncen U Hys. JI. Marauukuii. JI. Diinep.

3apoxaeHue anredpsl B Heapax apupmeTuku. An-Xopesmu. Poxxnenue OyKkBeHHOM CUMBO-
nuku. [I. ®@epma, ®. Buer, P. Jlexapt. Mctopus Bompoca 0 HaxoxaAeHUU (GOpMYyNT KOpHEH
anredpanvecknux ypaBHEHHH, HEpa3pelIMMOCTh B paJlKaiaxX YpaBHEHHM CTerneHu, OOJbIIeH YeThl-
pex. H. Tapranes, JIx. Kapnano, H. X. A6enp, O. ['anya.

H300pereHne MeTona KOOPAMHAT, MO3BOJISIONIETO MEPEBOJUTh T€OMETPUUECKUE OOBEKTHI
Ha s13bIK anreopsl. P. lekapt u I1. ®epma. [Iprmepsl pa3auuHbIX CUCTEM KOOPIMHAT Ha MJIOCKOCTH.
3agaua Jleonapno Iuzanckoro (PuboHauun) o Kponukax, yuciaa PuboHayuu. 3agaya o maxmar-
HOH JOCKE.

HcToku Teopuun BEpOSITHOCTEN: CTpaxoBoe Jeno, a3apTHbie Urpkel. 1. ®epma u b. [Tackans.
. bepuynu. A. H. Konmoropos.

Ot 3emnemepus k reomerpuu. [Iudarop u ero mkona. Panec. Apxumen. Iloctpoenue
MpaBWJIbHBIX MHOTOYTOJIbHUKOB. Tpucekuus yria. KBagparypa kpyra. YaBoenue kyOa. Vcropus
yuciaa J. 3osotoe ceuenue. «Hauana» Epxnupa. JI. Ditnep. H. . Jlobauesckuii. Mcropus nsroro
IIOCTYJIaTa.

Codu3zMmsl, mapagoKChI.

Pe3epB Bpemenu — 100 4

TemaTnuyeckoe NJIAHUPOBAHUE

Ne HanmeHnoBaHue pasaesia, TeMbl Kona-Bo | IIpumeuan
n/n 4yacoB | ue
3 knacc (5 uacog ¢ nedeno)
Pa3nesa «<Apupmernxar 121
IloBTOpEeHue 6
BxoaHasi KOHTpOJIbHAsA padoTa 1
1. HartypaJjbHble yncia 35
11 Hamypanvusie uucna u wikaivl 7
1.1.1 | OGo3HaueHne HaTYPAITbHBIX YHACET 1
1.1.2 | Otpesok. [liuna otpeska. TpeyronbHUK 2
1.1.3 | Ilmockoctk. [Tpsimast. JIyq 2
1.1.4 | Menbie uiu 60JbIIe 2




12 Cnoscenue u epluumanue HAMYPAIbLHbIX YUCEN 10
1.2.1 | CioxeHue HaTypaJIbHBIX YHCEI M €r0 CBOMCTBA 2
1.2.2 | Beiuutanue 3
1.2.3 | YucnoBble 1 OYKBEHHBIEC BEIPAKEHUS 3
1.2.4 | bykBeHHas 3a1TMCh CBOWCTB CJIOKCHHS M BBIYUTAHUS 1
1.2.5 | KourpoJbHasi pagora 1
1.3 Ymnoorcenue u denenue namypanvnvix uucen 17
1.3.1 | YMHOXEHHEe HATypaJbHbBIX YHUCEJ M €r0 CBOMCTBA 2
1.3.2 | Jlenenue 4
1.3.3 | [lencHue ¢ ocTaTKOM 2
1.3.4 | YopouieHue BbIpakeHHUH 3
1.3.5 | Ilopsaok BEIMOJHEHUS JIEHCTBUMA 3
1.3.6 | Crenenp yncna. KBagpat u ky0 uncia 2
1.3.7 | KourpoJabHasi pagora 1
14 Mamemamuka 6 ucmopuueckom pazeumuu (Cmapunnvie | 1
cucCmeMmMbyl 3anucu uuceil.)
2. Jpoon 70
2.1 Qoviknosennvle Opoou 24
2.1.1 | OKpyXHOCTb U KPYT 2
2.1.2 | Homu. OOBIKHOBEHHBIE IPOOH 2
2.1.3 | CpaBuenue npobeit 2
2.1.4 | TlpaBwibHBIC U HETIPABUIBHBIE TPOOH 3
2.15 | Cnoxenne ®  BBIYHTAHUE JApoOeii ¢  ONWHAKOBBIMH | 3
3HAMEHATEISIMU
2.1.6 | lenenue u 1podu 3
2.1.7 | Cmemansble yncia 2
2.1.8 | CnoxeHHe M BHIYMTAHHE CMEIIAHHBIX YHCEI 6
2.1.9 | KoutposnHas padoTa 1
2.2 Jlecamuunvie opoou 32
2.2.1 | lecsTnuHas 3anMCh APOOHBIX YUCET 3
2.2.2 | CpaBHeHHUE AECATHUHBIX JIpoOei 3
2.2.3 | CnoxeHHe U BBIYHTAHHUE JECATUIHBIX APOOEH 3
2.2.4 | ITpubnnxenHble 3HaueHus ynces. OKpyrieHue yucel 3
2.25 | KourpoabHas paGora 1
2.2.6 | YMHOXEHHUE IeCATUYHBIX IpoOell Ha HAaTypaJIbHOE YUCIIO 3
2.2.7 | JleneHue AeCATUUHBIX IpoOel Ha HaTypaJbHOE YHCIIO 3
2.2.8 | YMHOXEHHE TECATHUHBIX IpoOei 4
2.2.9 | JleneHue Ha AeCITUYHYIO IPOOb 4
2.2.10 | Cpennee apudmernyeckoe 4
2.2.11 | KonTpoJsbHasi padoTa 1
2.3 Ilpoyenmut &)
2.4 Pewienue mexcmosuix 3a0ay apugpmemuueckumu cnocovoamu | 6
2.5 Mamemamuka 6 ucmopuveckom pazeumuu (/Ipoou ¢ | 2
Basunone, Ezunme, Pume. Omkpvimue oecamuunslx opooeil.
Hecamuunvie Opoou u mempuueckas cucmema mep)
3. N3mepennsi, npudianxkeHusi, oueHKH. 3aBucuMoctTu mexay | 10
BeJINYMHAMH
3.1 ITpumeps! 3aBucuMocTel Mexay BennuuHamu. [Ipencrasnenue | 9

3aBUCHUMOCTEH B BUAE HopMyI




3.2 IIpoexTHasi paboTa 1
Pa3nen «jeMeHTHI aJaredpbi» 15
4. YpaBHeHust 15
4.1 UmucoBble 1 OYKBEHHBIE BBIPAKEHUS 3
4.2 VYpaBHeHHe, KOpeHb ypaBHeHUs. HaxokIeHue HEU3BECTHOIO | 5
KOMITOHEHTA YPaBHEHHUSI.
4.3 TekcToBbIE 33]]a4K HA COCTABIICHUS YPABHEHUSI. 5
4.4 KonTtpoJsbHas padora 1
4.5 IIpoexTHasi paboTa 1
Paznen «I'eomerpusy» 20
5. Harasignasi reomerpust 20
5.1 IInowaou u o6vemot 11
5.1.1 | IlonsTre mionaau GUrypsl; €IUMHUALIBI K3MEPEHUS TIOIIA N 2
5.1.2 | [Inomaap npsiMOyroJbHHUKA, KBaJpaTa. PaBHoBenMKue GUrypsl 3
5.1.3 | [lousarue oobeMa, e TUHHUILI 00BEMA 2
5.14 | O6beM npsiMOYroJibHOrO napajiesienunesa u Kyoa 3
5.1.5 | [IpoekTHas padoTa 1
5.2 Hucmpymenmul 013 6bluucieHuil u uzmepeHuil 9
5.2.1 | Vrou, Bujsl yrios. I'pagycHas mepa yria 4
5.2.2 | 3MepeHue U MOCTPOCHUE YIIIOB C TIOMOIIIBIO TPAHCIOPTHPA 5
6. Pa3nen «BeposiTHOCTD M CTATHCTHKAY 10
6.1 [IpencraBieHre TaHHBIX B BUJIE TAOJIUI, TUArpaMM, TpaduKoB 5
6.2 [TonsiTe o cimydailHOM ombiTe U cOObITUU. JlOoCTOBepHBIE U | 5
HEBO3MOJKHBIE COOBITHUS
7. IloBTOpEHME 9
Hroroast koHTposIbHAs paboTa 1
6 knacc (5 uacoe 6 nedenio)
Pa3nesa «<Apupmernkar 120
IloBTOpenue S
Bxoanasi KoMIIeKCHasi padora 1
1. HartypaJjbHble yncia. 15
11 Jlenutenu n KpaTHble 1
1.2 Hanbonpmmuii oOuii feTuTennb 2
1.3 Haumensmiee o0mee kpaTHoe 2
1.4 CBoMCTBa AEIIUMOCTH 1
15 [Tpusnaku genumoctu Ha 2,5,10 2
1.6 ITpusHaku genumocty Ha 3,9 2
1.7 [IpocThie U cocTaBHbIE YnCIa 1
1.8 Pa3no)xeHre HaTypajbHOTO YKciIa Ha IPOCThIe MHOKUTENH 2
1.9 Jlenenue ¢ octaTkom 1
KonTtpoJsbHas padora 1
2. JApoon. 50
2.1 CioxeHue W BbIYMTAaHHe Jpoleli ¢  pa3HbIMH 21
3HAMEHATEJIAMH
2.1.1 | OcHOBHOE CBOWCTBO JIpOOH. 1
2.1.2 | Cokpamienue apoOei. 2
2.1.3 | [louarue o HaMMEHBIIIEM OOIIIEM 3HAMEHATEIIE HECKOIBKAX 1
Tpo0ei.
2.1.4 | IlpuBenenue ApoOH K HAUMEHbILIEMY 00IIEMY 3HAMEHATEINIO. 3
2.1.5 | CpaBHeHue qpo0Oeii. 1




2.1.6 | CnoxxeHue U BBIYMTaHUE APOOEH C pa3HBIMU 3HAMEHATEISIMHU. 3
2.1.7 | CpaBHeHHUeE, CI0KEHUE U BEIYUTAHUE APOOEH ¢ pa3HBIMU 1
3HAMEHATEIISIMH.
2.1.8 | CinoxxeHue cMEIIaHHbIX YUCEl. 2
2.1.9 | BplunTanue cCMEIMaHHBIX YHCE. 2
2.1.10 | CnoxxeHre ¥ BBIYMTAHUE CMEIIAHHBIX YHCEIL. 1
2.1.11 | PenieHne TEKCTOBBIX 3a/a4. 3
KoutpoJsbHas paéora 1
2.2 YMHOKeHHe U J1ejieHne 00bIKHOBEHHBIX Apo0eii 19
2.2.1 | YMHOXeHNE 0OBIKHOBEHHBIX JPOOCH. 2
2.2.2 | YMHOXEeHHE OOBIKHOBEHHBIX IPOOEH M CMEIIAHHBIX YHCEIL. 2
2.2.3 | YmHO)eHue npobeii. [lpumeHenne cBONCTB YMHOKEHHUSI. 2
2.2.4 | OcHOBHBIC 3a/1a4d Ha ApOoOH (HaAXO0XKACHUE IPOOH OT YKCIIa). 2
2.2.5 | Jlenenue 0OBIKHOBEHHBIX JIPOOECH. 2
2.2.6 | Jlenenue 0OBIKHOBEHHBIX IPOOEH M CMENIAHHBIX YUCE]. 2
2.2.7 OCHOBHBIE 33J1a4 Ha IPOOH. 2
2.2.8 | PemieHue TEKCTOBBIX 3a/1a4. 3
2.2.9 | YMHOXEHHE U JIEICHIE OOBIKHOBEHHBIX JIPOOCH. 1
KonTpoJsbHas padora 1
2.3 OTHoueHns ¥ MPONOPUUH 10
2.3.1 | Ilponopimu. 1
2.3.2 | IIponopumu. OCHOBHOE CBOMCTBO MPOTIOPIIUH. 2
2.3.3 | Pemenue 3a1a4 ¢ MOMOIIBIO TPOIIOPITHH. 1
2.3.4 | IlonsTHe o nmpsMoOi 1 0OpaTHOM MPOIOPIIMOHATILHOCTH 3
BEJIMYHH.
2.3.5 | 3agauu HA MPOTOPITHH. 2
KonTtpoJubHas pa6ora 1
3. PanmoHajbHbIE YHCJA. 40
3.1 IloJioKUTeIbHBIE U OTPHIIATEIbHBIE YHCJIA., 10
3.1.1 | IlonoxutenpHble U OTpHULIATENIbHBIE yKciaa. Llenble uncna. 1
3.1.2 | N300pakenne yncia Ha npsimord. KoopriHaTa TOUKH. 1
3.1.3 | I[IpoTHBOMOJIOKHBIE YUCIIA. 1
3.1.4 | Monaysp ynciia M €ro reOMeTPUIECKHIA CMBICIL. 1
3.1.5 | [lenble U NpOTUBONOJIOKHBIE YHcaa. MOAYIb. 2
3.1.6 | CpaBHeHue uucer. 2
3.1.7 | ITonoxuTeIbHBIE U OTPHIIATEIILHBIC YHCIIA. 1
Komnuiekcnasi padora 1
3.2 CJ0keHue U BLIYUTAHUE MOJT0KUTEIBHBIX H 15
OTPHIIATEIbHBIX YK Cel.
3.2.1 | CrnoxeHne OTpUIATEIBHBIX YHCEI. 3
3.2.2 CliokeHue NOJIOKUTENIbHBIX M OTPUIIATENIbHBIX YHCET. 4
3.2.3 | BerunTanne NOJI0KHUTEIBHBIX M OTPUIATEIHHBIX YHCEIL. 4
3.2.4 | CnoxxeHue ¥ BBIYMTAHNE TIOJIOKUTEITBHBIX W OTPUIATESIIEHBIX 3
qrcel.
KonTtpoJsbHas padora 1
3.3 YMHO:KeHHe U J1eJIeHHe TMO0JI0KUTEJIbHbIX H OTPHLATEIbHBIX 15
qHCel
3.3.1 | YMHOXEHHE OTpULATEIbHBIX YHCET U YHCEII C pa3HBIMU 3
3HAKaMH.
3.3.2 Jlenenune oTpuaTeabHbIX YUCEN U YUCEN C PA3HBIMU 3HAKAMHU 3




YHUCCJI.

3.3.3 | YMHOXEHHE U JeNCHHUE MOJOKUTEIbHBIX U OTPHUIATSIIbHBIX 3
qHCe.
3.3.4 | lecarnunoe npubanxeHne oObIKHOBEHHOW apoou. [lonsiTre 0 2
panroHaIBLHOM YHUCIIE.
3.3.5 [IpumeneHne 3aKOHOB apU(PMETHISCKUX TCUCTBUH IS 2
panroHaIN3aIK BEIYUCIICHUH.
3.3.6 YMHOKEHUE U JICJICHUE TTOJIOKUTEIBHBIX U OTPUIIATEIbLHBIX 1
qHCe.
KoutpoJabHas paéora 1
4. N3mepenusi, npudanKeHusi, OeHKH. 3aBHCHMOCTH MeEXKIY 10
BeJIMYHHAMH.
4.1 ITpumeps! 3aBUcUMOCTEl Mexay BennduHamu. [IpencraBineHue 7
3aBHCUMOCTEH B BUje hopmyi.
4.2 Marematuka B  ucropudyeckom pa3putuu  (Mcropus 2
dbopmupoBanus TOHATHsA uucia. [losBneHHe OTpUIIATEIBHBIX
yrcen 1 Hyns. JI. Maraunxkuii. JI. Ditnep.)
IIpoexTHasi padora Nel 1
5. Pa3znen «i1eMeHTBI aJredpbi» 10+5
5.1 YpaBHeHusl. 11
5.1.1 | Ilpocreiinme npeoOpa3oBaHUs BRIPAKCHHI: pACKPBITHE CKOOOK. 1
5.1.2 | [Ipocreiimme npeoOpa30BaHUs BHIPAKEHHIA: TPUBEICHNE 1
110JI0OHBIX CJaraeMblX.
5.1.3 ITpocreiimue nmpeoOpa3oBaHMs BHIPAKEHU. 2
5.1.4 | PemieHue TMHEWHBIX YpaBHEHUM. 3
5.1.5 [Tpumepsl pelIeHus TEKCTOBBIX 3a1a4 C TTOMOIIBIO JIMHEHHBIX 3
YpPaBHEHU.
5.1.6 | IlpeoGpa3oBanus BelpaxkeHU. JInHelHble ypaBHEHHUS. 1
5.2 KoopanHaTthl Ha JIOCKOCTH 4
5.2.1 | IlocTtpoeHue nepneHIMKYISPHbIX U MapajuIeIbHbIX IPSIMBIX. 1
5.2.2 | IIpsamoyronbHas cucteMa KoopauHat. AOcicca 1 opJJuHaTa 2
TOYKH.
KonTtpoJsbHas padora 1
Paznea «['eomeTpusi» 25
6. Harasgnasi reomerpust 25
6.1 HarasaHoe npeacraBjieHue Guryp Ha nJjiocKoOCTH 11
6.1.1 | HarmsanHoe mnpexacraBieHue (uUryp Ha IUIOCKOCTU: TpsiMas, 2
OTpPE30K, JIy4, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT
6.1.2 | YeTblpexyroiabHUK, NPSAMOYTOJbHHUK, KBaJapar. TpeyrojbHUK, 2
BUJIBl TPEYTOIHHHUKOB.
6.1.3 | M300pakeHne reomeTpudeckux Gpuryp. 2
6.1.4 | B3aumHoe pacnosioxkeHue ABYX MPSIMbIX, IBYX OKPY>KHOCTEH, 2
MIPSIMOM ¥ OKPYKHOCTH.
6.1.5 | dnunHa oTpeska, lomaHoi. [leppumeTp MHOTOYTOJIBHUKA. 3
Enunuiel uamepenus JymHel. M3mMepenue JunHbl 0OTpe3Ka,
MOCTPOSHHE OTPe3Ka 33JaHHON JJTUHBI.
6.2 HarasiiHoe npeacTaB/ieHHe 0 MPOCTPAHCTBEHHBIX Gurypax 13
6.2.1 | HarmsHoe mpencTaBiieHHE O POCTPAHCTBEHHBIX (UTypax: KyoO, 4
napajieNienunes;, Mpu3Ma, Nupamuna, map, chepa, KOHYC,
LIJIMHAP.
6.2.2 | N300pakeHne mpocTpaHCTBEHHBIX Guryp. [TpuMepsl cedeHni. 3




6.2.3 | MHOrorpaHHUKH, TPAaBWIbHBIE MHOTOTPAaHHUKH. [Ipumepbl 2
pa3BepTOK MHOTOTPAHHUKOB, IWIIMHIPA U KOHYCA.
6.2.4 | [lonsarue o paBenctse Guryp. LlenTpanbnas, oceBas, 3epKajabHas 2
CUMMETpHSs
6.2.5 | M300pakeHre CUMMETPUYHBIX (pUryp 2
IIpakTHyeckasi pabora 1
7. Paznen «OnucarejJbHast CTaTHCTHKA. BeposiTHOCTB. 10
KomOunaTopukay.
7.1 [IpencraBieHne qTaHHBIX B BUJIC TAOJUII, TUarpaMM, TpaduKoB. 4
7.2 Pemenne koMOMHATOPHBIX 3a71a4 IEPeOOPOM BapHAHTOB 5
IIpoexTHasi pabora Ne2 1
IMoBTOpEHHE 5
HTorosasi koMiiekcHasi padbora 1
Nernt Kon-so | Ilpumeuanu
Kon-
Tena 5o KOHTpOT | €
yacop | 0%
pabot
Aareopa 7 kiaacc (3 yaca B HejIeJI10)
1 [ToBTOpeHue 3
2 I'naBa 1. Boipakenus. ToxnectBa. YpaBHeHus. 21 2
3 I'naBa 2. ®yHKIIUU 11 1
4 I'naBa 3. Ctrenens ¢ HaTYpaJIbHBIM MMOKa3aTEIEM 11 1
5 I'naBa 4. MHOrOUIEHBI 17 2
6 I'naBa 5. ®opMyIbl COKPAIIEHHOTO YMHOXKEHUS 18 2
7 I'naBa 6. CucTeMbl TMHEHHBIX YpaBHEHHI 14 1
8 PedunekcuBnas ¢aza (MTOroBoe moBTOpPEHUE,
JeMOHCPAIHsI TMYHBIX TOCTH)KEHUH )
9 HTorosoe noBTopeHne 10 1
Obwee Kon-60 4acos 105 10
I'eomeTpus 7 kiacc (2 yaca B He1eJI10)
1 HavanbHble reoMeTpUYECKUE CBEACHUS 10 1
2 TpeyronbHUKH 17 1
3 [TapannensHbie IpsMbIC 14 1
4 CooTHoIIEHNS MEX1y CTOPOHAMH U YIriaMu 19 5
TpPEYroJbHUKA
5 IToBTOpEeHME 10 1
Obwee Kon-60 4acos 70 6
Auareopa 8 kiacce ( 3 yaca B HejleJ110)
PanmonansHbie poOy U UX CBOHCTBA 23 2
KBanpaTHble KOpHU 17 2
KBanpaTtHble ypaBHEHUS 22 2
HepaBeHcTBa, 21€MEHTBHI JIOTUKH 18 2
CreneHsn ¢ LEJIBIM ITI0Ka3aTeleM 13 1
CraTtucTuieckue ucciae10BaHus 5
HroroBoe moBTOpeHme Kypca anredps! 8 Kiacca 7 2
Obwee Kon-60 4acos 105 11
I'eomeTpus 8 ki1acc (2 yaca B He1e/110)
YeThIpexyroJbHUKN 15 1
IImomans 13 1




[TonoOHbIE TPEYTOIBHUKH 17 2
OKpYy>XHOCTH 14 1
BexTopsl 8 2
Obuee kon-60 uacos 70 7
Auredpa 9 kiacc (3 yaca B Hej1eJ110)
CgoiictBa dbynknuii. KBagparnunas GyHkims 30 2
YpaBHEHUS U HEPABEHCBA C OJTHOM NEPEMEHHOM. 17 1
YpaBHEHHsI ¢ JBYMs IEPEMEHHBIMM. 14 1
Apudmerndeckass 1 TeOMETPUIECKas TPOTPECCUU 18 2
OneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEN 15 1
IToBTOpEeHNE 8 1
Obwee Kon-60 4acos 105 8
I'eomeTpus 9 kiace (2 yaca B He/leJI10)
Bekropbt 9 1
Mero/ KoOpAHHAT 14 1
CoOTHOLIEHUST MEXAY CTOPOHAMHU H YTIIaMU TPEYrOJIbHUKA. 19 2
CxajsipHOE TIPOU3BEICHIE BEKTOPOB
JUmHa OKPY)XHOCTH U IUIOIIAIh KpyTa 11 1
JIBHKEHUsI 7 1
JloKa3aTelIbCTBO 5
HrtoroBoe moBTOpeHUE 3 1
Obwee Kon-60 uacos 70 7
[MPUJIOXXEHUE
YpoBHM NOATOTOBKH YYAIIUXCH M KPUTEPUHU YCHEITHOCTH 00y4YeHUsl 1O
MaTeMaTHKe
YpoBHu Ounenka Teopus IIpakTuKa
1 Pacnio3HaBaThb OOLEKT, | YMeETb BBLINOIHSITEL 3a/a-
Y3HaBaHue HaXOJUTh HY)XKHYIO ()Op- | HHSI 110 00pa3ily, Ha HeMo-
AnropuTMUYeCKas «3» MYyITy, IPU3HAK, CBOH- CPEJICTBEHHOE TPHUMECHCHHUE
JEeSTeNbHOCTh C TIOJI- CTBO U T.J. (dhopMyI1, IpaBUil, HHCT-
CKa3Kou PYKIMH U T. 1.

2 3HaTh GpopMynTUpOBKU YmMmetsb pabotath ¢ yuebd-
Bocnponsseaenue BCEX MOHSTUMN, UX CBOW- | HOW U CIIPABOYHOM JIUTEpA-
AnropurMudeckas «4» CTBa, MpU3HAaKH, (Hhop- TYpOM, BBITIOTHSATH
EeATEILHOCTE 0€3 IIoa- MYJIBL. 3a/1aHus, TpeOyromne He-
CKa3KHu YMeTh BOCIIPOM3BECTH | CIIOKHBIX MTPeoOpa3oBaHUi

JIOKa3aTeJIbCTBA, BhI- C PUMEHEHUEM H3Y-




BO/Ibl, YCTAHABIMBATH 4aeMoro MaTepuaia

B3aMMOCBSI3b, BEIOUPATH

HY>KHO€ JUIs1 BBIIIOJIHE-

HUSI JAHHOTO 3aJIaHUsI

3 eJ1aTh JIOTUYECKHE 3a- | YMeTh IPUMEHSATD MOTY-
Ilonumanue KJIFOYEHMS], COCTABIIATh YEHHbIE 3HAHUS B pa3iiny-
JesiTenbHOCTH MpU OT- «5» QITOPUTM, MOJIENb He- HBIX cUTyanusax. BuimoJi-
CYTCTBHUH SIBHO CJIOKHBIX CUTYyalui HATH 33J]aHUs] KOMOUHUPO-
BBIPXKEHHOTO aJIr0- BAHHOI'O XapakTepa,
puT™Ma CoJIepKaIIMX HECKOJIBKO
TIOHSITUM.

4 B coBepmieHcTBe 3HaTh | YMeTh IPUMEHSTh 3HAHUSA
OBJjajieHHe YMCTBEH- W3YYECHHBIN MaTepuall, B JIt000M HECTaHJIApPTHOU
HOM CAMOCTOSATEIbHO- cBOOOHO OPUEHTHPO- cutyauuu. Camocros-
CThIO «5» BarbCs B HeM. UMmeTh TeJbHO BBINOJIHATH TBOP-
TBopueckas 3HAHUS U3 JOMOJHUTENb- | YECKUE UCCIIEI0BATEIbCKUE
HACCIENOBATENBCKAS HBIX UCTOYHUKOB. Bra- 3a7aHus. BbIOJIHATH
NesATEIbHOCTh JI€Th ONepalusIMu (YHKIIUU KOHCYJIBTAHTA.

JIOTHYECKOIO MBIIILIE-
Hus. COCTaBAATh MO-
JIeJ1b JJK000H CUTYaluu.

KpI/ITele/I U HOPMbI OIEHKH 3HaHHi7[, yMeHI/Iﬁ 1 HABBIKOB oﬁyqamumxcs[ o MaTeMaTHuKe.

1. Ouenka nuUCbMEeHHBIX KOHMPOJIbHLIX PADOM_00YUAIOMUXCA N0 MAMEMAMUKe.
OtMmeTKa «5», eciu:

e paboTa BBINOJIHEHA TTOJHOCTHIO;

® BJIOTHYECKUX PACCYKICHUSIX U 0OOCHOBAHHUH PEIICHUSI HET TPOOEIIOB U OIINOOK;

® B PEIICHUH HET MAaTeMAaTHMYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCThH, OMHUCKA, KOTOpas
HE SIBJIIETCS CJICJICTBUEM HE3HAHUS UM HEMOHUMAaHUs yueOHOTO MaTepHaa).

OT1MmeTKa«4» CTaBUTCSA B CAEAYIOIINX CIyYasX:

e paboTa BHINOJNHEHA IMOJHOCThIO, HO OOOCHOBAaHHUS INIAarOB PELICHUS HEJOCTATOUHBI (eciu
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SBIISUIOCH CIIEIIUATBLHBIM 00BEKTOM ITPOBEPKH);

e JIONYIIEHBI OJTHA OITMOKA WIJIK €CTh JIBa — TPH HE0UETA B BBHIKJIAJIKaX, PUCYHKAX, YEPTEKAX
win rpadukax (€ciu 3TH BUIBI paboT HE SABISIIUCH ClIeNUaTIbHBIM 00BEKTOM MPOBEPKH).

OtmeTKka «3» CTaBUTCS, €CIIN:

e JomyiieHo Oosiee OAHOW OMIMOKM WM Oojiee IBYX — TPEX HEIO0YETOB B BBIKJIAJAKAX,
yepTekax Wi rpagukax, Ho oOydarouuiics o0nanaeT o0s3aTeIbHBIMA YMEHHUSIMH TI0 MIPOBEPSEMOiA
TEME.

OTtMmeTKa «2» CTaBHUTCS, €CIIH:

e JIOMYIICHBI CYIIECTBCHHBbIE OIMMOKHM, TIOKa3aBIIKe, 4To oOydaromuiics He o0nagaer

00s13aTeIFHBIMI YMEHUSIMH TI0 TAHHOM TeME B TIOJTHON Mepe.
Otmerka «1» cTaBHUTCS, €CIIH:

e paboTa moka3zana MMoJHOe OTCYTCTBHE Y OOyUaromerocss 00s3aTebHbIX 3HAHUIM U YMEHHI 110
MIPOBEPSIEMON TEME WM 3HAYUTEIIbHAS YaCTh PaOOTHI BHIMMOJHEHA HE CAMOCTOSATEIBHO.

YyuTenb MOKET NOBBICUTh OTMETKY 38 OPUTMHAJIBHBIA OTBET HA BOIPOC UM OPUTHHAIBHOE

perieHue 3aa4u, KOTOPhIE CBUIETEILCTBYIOT O BHICOKOM MaTEMaTHYECKOM Pa3BUTHH
oOyuarolerocs; 3a peieHue 6oyee CI0KHON 33Ja4M UIIH OTBET Ha 0oJiee CIIOKHBIN BOIIPOC,




MpeIoKeHHbIe 00yUYaroeMycs JOTOTHUTEIBHO MOCIIE BBIMOIHEHHSI UM KaKUX-TTH00 APYTUX
3aJJaHuH.
2. QuenKa ycmHblX 0meemos 00y4aiuuxca no Mmamemamuxe
OTBeT OLIeHUBAETCS 0TMETKON«S5», €CIIM YUEHHUK:
® TIOJHO pacKpbUl COJIEpXKAaHHME MaTepuaia B 00beMe, MPEAYCMOTPEHHOM IPOrpaMMON W
Y4eOHHUKOM;
® U3JOXKWI Marepual TIPaMOTHBIM  A3BIKOM, TOYHO HCIOJb3YSl  MAaTEMAaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEJIEJICHHOM JIOTHYECKOU MOCIE10BATEIbHOCTH;
® [PaBUJILHO BBIMOJIHWI PUCYHKH, YEPTEKH, TPaQUKU, COMMYTCTBYIOIIUE OTBETY;
® [IOKa3aJl YMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU NPUMEpPaMH, NPUMEHSATH €€ B
HOBOU CUTYallUU MPHU BHITIOJIHEHUH MMPAKTHUYECKOTO 3aJaHUs;

® I[IPOJIEMOHCTPUPOBA] 3HAHME TEOPUM PAHEE U3YYEHHBIX COIYTCTBYIOIIUX  TEM,

c(OPMUPOBAHHOCTh U YCTONYMBOCTH UCMOJIb3YEMbIX IIPH OTBETE YMEHUMN U HABBIKOB;

® OTBEYaJ CAMOCTOSTEIbHO, 0€3 HAaBOIALIUX BOIIPOCOB YUHUTEJIS;

® BO3MOXHBI OJJHA — JIBE HETOYHOCTU IPU OCBEIICHUH BTOPOCTEIEHHBIX BOIPOCOB WJIU B

BBIKJIa/IKaX, KOTOPbIE YUYEHHUK JIETKO UCIPABUII I1OCIIE 3aMEUaHUS YUUTES.
OTBeT OlLIEHUBACTCS 0TMETKOM «4», eCiIH YI0BJIETBOPSET B OCHOBHOM TPeOOBAaHUSAM Ha OLIEHKY
«5», HO IIPH 3TOM MMEET OJIMH U3 HEJAOCTATKOB:
® B WU3IOKECHUU JIOMyIIEHBl HeOONbIIMEe TpPoOeNbl, HE WCKA3UBIIEE MaTeMaTHYECKOe
CoJIep’KaHue OTBETA;
e JIONYIIEHbl OJUH — JBa HEJOYeTa IpPU OCBELIEHMH OCHOBHOI'O COJIEp)KaHUs OTBETA,
WCIIPABJIEHHBIE MOCTIE 3aMEUaHUsl YUUTEIIS;
e JomylIeHbl omMOKa WM Ooyiee JABYX HEAOYETOB IPH OCBEIIEHWU BTOPOCTEHEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIIPABIIEHHBIE MTOCIIE 3aMEYaHUsl YUUTEIIS.
O1MmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIyYasX:
® HEMOJIHO PAcKpBITO COJAEp)KaHHE MaTepuana (CoAaep)KaHUE M3JI0KEHO (parMeHTapHO, HE
BCEr/a IOCJIEI0BATENbHO), HO IIOKa3aHO oOllee IOHMMaHUE BOIPOCAa U IPOJEMOHCTPUPOBAHBI
YMEHHUS, JAOCTAaTOYHBIE JIJII YCBOCHHS IpOrpaMMHOro Matepuaina (ompeaeneHbl «TpeOoBaHUSAMHU K
MaTeMaTHYeCKON MOArOTOBKE 00yUaIOLUXCs» B HACTOSIIEH TPOrpaMMe M0 MaTeMaTHKeE);
® UMEINCh 3aTPYyIHEHUS WIM JOMYIIEHbl OHIMOKM B ONpPEIEICHUH MaTeMaTHYecKOn
TEPMUHOJIOTUH, YEepTEkKax, BBIKIAJKaX, HCIPABICHHBIE MOCIE HECKOJIbKHUX HaBOJSIIMX BOIPOCOB
YUHUTEIIS,
® VYCHUK HE CIPaBUJICS C MPUMEHEHHEM TEOPUU B HOBOM CHUTyallUd TIPH BBINOJTHECHUHU
MPAKTUYECKOTO 33/IJaHUsl, HO BHITIOJTHII 3aJJaHHs 0053aTEIHHOTO YPOBHS CIIOKHOCTH T10 IaHHOH TeMe;
® [pH JOCTATOYHOM 3HAHMM TEOPETUUECKOTrO MaTepuasna BbIABICHA HEJOCTATOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUHN U HABBIKOB.
OTMmeTKa «2» CTAaBUTCS B CIAEAYIOIIUX CIyYasx:

® HE pacKpbITO OCHOBHOE COJIepXKaHue y4eOHOro MaTepHuana;

e OOHapy>KEHO HE3HaHWE YYCHHKOM OoJibllield WM Haubojee BaXHOM YacTH y4eOHOTO
Marepuaia,

e JIOMYIICHB OMIMOKKA B OMNpPENEJICHHH TOHATUH, MPU HCIOJB30BAHUA MaTeMaTHYeCKOU
TEPMUHOJIOTHH, B PHUCYHKax, dYepTekax WiIM Trpadukax, B BBIKIAJKaX, KOTOpPHIE HE
WCIIPABJIEHBI MOCIIE HECKOIBKUX HABOASAIINX BOIPOCOB YUUTEIS.

Otmetka «1» cTaBHUTCS, SCIIH:

® yUYEHUK OOHApYKWUJI MOJIHOE HE3HAHUE U HENOHHMaHUE M3Y4aeMOro yuyeOHOro marepuala
WM HE CMOr OTBETHUTh HM Ha OAWH M3 IOCTABJICHHBIX BOMPOCOB MO H3YyYEHHOMY
MaTepuany.

O6mas kaaccupuranusi OMMOOK.
[Ipu onieHke 3HaHUM, yMEHUH U HABBIKOB 00YyYarOIUXCs CIeyeT YUYUTHIBATh Bce OMIMOKH (rpyObIe
U HeTpyObIe) U HETOUETHI.



I'pyObiMM cunTaOTCS OMINOKM:

- HE3HAHME ONpEACICHUS OCHOBHBIX IMOHATHH, 3aKOHOB, NPABWJI, OCHOBHBIX MOJOXCHHUN
Teopuu, He3HaHue (opmyn, OOUIECHPUHATHIX CHUMBOJIOB O0O3HAUEHUN BEJIWYUH, EIUHHUI] HX
U3MEpEHUs;

- HE3HaHUE HAMMEHOBAHUMN €IMHULl U3MEPEHHUS;

- HEYMEHHE BBIJICIIUThH B OTBETE IJIABHOE;

- HEYMEHUE MPUMEHSATh 3HAHUS, JITOPUTMBI JUIsl pEIIeHUs 33/1a4;

- HEYMEHHE JIeNIaTh BHIBOJBI M 0000IICHHS;

- HEYMEHHE YUTATh U CTPOUTH rPaUKy;

- HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YYCOHUKOM U CIIPAaBOYHUKAMH,

- noTepsi KOPHS WM COXpaHEHHE TOCTOPOHHET0 KOPHS;

- otOpaceiBanue 6e3 0OBSICHEHUI OJTHOTO U3 HHX;

- paBHO3HAYHbIE UM OIIHUOKU;

- BBIYUCIIUTENbHBIC OIIMOKHU, €CIIM OHH HE SIBIISIFOTCS] OMTUCKOIA;

- JIOTUYECKHE OMIMOKH.

K HerpyObIM ommdKkam cienyeTr OTHECTHU:

- HETOYHOCTh (OPMYITUPOBOK, OIpEIeICHH, MOHATUN, TEOpUi, BBI3BAaHHAs HEMOJIHOTOMN
OXBaTa OCHOBHBIX IPU3HAKOB ONPEACISIEMOTO IMOHATUS WM 3aMEHOW OIHOTO - ABYX M3 3THX
MPU3HAKOB BTOPOCTETIEHHBIMU;

- HETOYHOCTH Tpauka;

- HEPALMOHAIBHBIN METO/ pelleHus 3aJa4i WM HEeJOCTaTOYHO MPOJYMaHHBIN IUIaH OTBETA
(HapyIlIeHue JIOTUKH, TOIMEHA OT/IETbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH );

- HEpalMOHAIbHBIE METO/IbI padOTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYypOit;

- HEYMEHHE peuaTh 3aJauu, BHITIOIHAT 33aJJaHUs B O0IIEM BHJIE.

Henoueramu sBisIOTCS:

- HepaIOHAIBHBIC TIPUEMBbI BRIYUCICHUN U IPEOOPa30BaHUI;

- HeOpeKHOE BBIMOTHEHHE 3aMKcel, YepTekel, cxeM, rpa@uKoB.

Kontpoaws 3YH npennaraercs npu npoBeJeHUH MaTeMaTHUECKUX JUKTAHTOB, MPAKTUYECKHUX pa-
00T, CaMOCTOATENbHBIX paOOT O0YUAIOLIET0 U KOHTPOJIUPYIOLIETO BUAA, KOHTPOJIBHBIX paboT






