


HHOACHUTEJIBHAA 3AIINCKA

['eomeTpus sBiIsieTCS OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro 00IIero oopa3oBaHus,
TaK Kak 00ecreynBaeT BO3MOKHOCTh U3YUeHUs AUCIUILINH €CTECTBEHHO-HAYYHOH HallPaBJIeHHOCTH
U TIpeAMETOB T'yMaHHUTapHOro Hukia. IIoCKONBKY Jlormuyeckoe MblUIeHHE, (HOpMUpyEeMOe MpHU
U3yuyeHUH OOYYaIONIMMHUCS TOHSATHHHBIX OCHOB TI'E€OMETPUH, IPH J0Ka3aTeIbCTBE TEOpPEM U
MIOCTPOCHUU LENOYKU JIOTHUECKUX YTBEP)KJICHUHN MpU PELICHUH NeOMETPHUYECKHX 3ajad, YMEHHeE
BBIJIBUT'aTh U OINPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJBb3YIOTCA IPHU PEIIeHUH 3a1ay
€CTECTBEHHO-HAYYHOT'0 LIUKJIA, B YACTHOCTH (PU3MYECKHX 3a7a4.

Lenbs ocBoeHus mporpaMmMbl ydeOHOro kKypca «l'eomeTpus» Ha yriayOJIEHHOM ypOBHE —
pa3BUTHE WHAMBHUAYAIbHBIX CIOCOOHOCTEH, 0O0ydYarolMXCs NpU HU3YYEHHU TE€OMETpUH, Kak
COCTaBJIAIOLIEH mpeaMeTHOW obmacth «Marematuka M UHpOpMaTHKa» dYepe3 obecredeHue
BO3MOXXHOCTH IPHOOpPETeHUsT W HCIOJIb30BaHUS OoJjiee TIyOOKHX TE€OMETPUYECKHX 3HAHMHA U
NeicTBUM, crnenuUUHBIX T€OMETPUM, U HEOOXOAMMBIX [UJIsl YCIEUIHOro MNPO(EeCCHOHATBHOIO
o0pa3oBaHMUsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATHUKH.

[TpropuTeTHBIMU 3a7jauaMH Kypca F€OMETPHM Ha YIiIyOJIEHHOM ypOBHE, PACUIMPSIOUIMMU U
YCUJIMBAIOIMMH Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciMpeHe MpeacTaBIeHUs] O TEOMETPUN KaK YaCTH MUPOBOW KYJIBTYpbl U (hOpMHpPOBAHHE
OCO3HAHMS B3aUMOCBSI3M FEOMETPUH C OKPYKAIOLIUM MUPOM;

(GopMHpOBaHHE TIPEACTaBIEHUS O MPOCTPAHCTBEHHBIX (UIypaXx Kak O BaKHEHIIUX
MaTEMaTHYECKUX MOJENSIX, O3BOJISIOIIMX ONUCHIBATh U U3y4yaTh Pa3HbIE SIBICHMS OKPYKAIOLIErO
MUpa, 3HaHUE TOHATUHHOTO amnmnapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(opMHpOBaHUE YMEHHUS BJIaZIETh OCHOBHBIMM MOHATHSIMHU O IPOCTPAHCTBEHHBIX (PUTypax U UX
OCHOBHBIMH CBOICTBaMH, 3HaHUE TeOpeM, (OpMyJl U yMEHHE UX IPUMEHSTh, YMEHUs JOKa3bIBaTh
TEOpEeMbI U HaXOJIUTh HECTaHJapTHBIE CIIOCOOBI PELICHNUs 3a/1a4;

(dopMUpOBaHHE YMEHHUS paclo3HaBaThb Ha 4YepTeXkaxX, MOJENSIX MU B pEaIbHOM MHpE
MHOT'OI'paHHMKH U TeJla BpallleH!Usl, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIH;

(dbopMHpoBaHHE TOHUMAHHS BO3MOKHOCTH aKCHOMATUYECKOTO MMOCTPOSHHSI MAaTEeMaTHUECKUX
TEOpHii, GOPMHUPOBAHNE TOHUMAHUS POJIM AKCUOMATHUKH MIPU MPOBEIECHUH PACCy KICHUMN;

(dopMHpOBaHHE YMEHUS BIAJETh METOJaMH JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHHS
UX NPUMEHATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXIEHUS B XOJE PELICHUS CTEPEOMETPUYECKHUX
3aa4 M 3a/1a4 ¢ NPaKTUYECKUM cojiepKaHueM, (opMupoBaHUe MPEICTaBICHUS O HEOOXOAUMOCTH
JI0Ka3aTeJIbCTB IpU OOOCHOBAaHMM MAaTEMaTHYECKMX YTBEPXKIEHHUH W pOJIM AKCMOMAaTHKH B
IPOBEJCHUM JI€AYKTUBHBIX PACCYXACHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEM
oOyyaromuxcs, T[03HaBaTEJIbHONM aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHH, KPUTHYHOCTH
MBIILUIEHHS, UHTEPECa K U3yUYEHUIO FEOMETPHH;

¢dopmupoBaHne (QYHKIMOHAIBHOM T'PaMOTHOCTH, pPEJIEBAHTHON TI'E€OMETPUHU: YMEHHA
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B peasibHbIX
KHU3HEHHBIX CUTYalUsIX U MPU U3YUYEHUH APYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH
Y 3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS PEAIbHBIX CUTYalUil, UCCIEA0BAaHUS IOCTPOEHHBIX MOJIENIEH,
HMHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEPKATEIBbHBIMU JIMHUAMH ydueOHOro Kypca «I'eomerpusi» B 10—11 kmaccax
aBisitoTes: «IIpsiMble M IJIOCKOCTH B HpOCTpaHCTBe», «MHororpaHHuku», «Tema BpalieHUs»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.



CoopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH MOHATHIMUY,
PEIEBAaHTHBIMY T€OMETPHH Ha yriTyOJIEHHOM ypoBHE 00ydeHus B 10—11 kmaccax, OTHOCUTCS KO BCeM
COJIePIKaTENIbHBIM JIMHUSAM YU4eOHOTO Kypca, a JopMUpOBaHUE IOTUYECKUX YMEHHUM pacipeensercs
HE TOJIbKO TIO0 COJEpP>KaTEeNbHBIM JIMHUSAM, HO U 1o rogam oOydenus. ConepikaHue oOpa30BaHUA,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM ocBoeHusi dDexepanbHol pabouel Mporpammsl,
pacrpeieiéHHBIM TI0 ToJaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKHM 00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, TPUHIHUIHAIBHBIM BOIMpOcaM oOydaromuecs oOpallaauch HEOJHOKPAaTHO. ITO
MI03BOJIIET OPraHU30BaTh OBJIA/IEHNE T€OMETPUUECKUMU OHATHAMHU U HAaBBIKAMU I10CJIEI0BATEIBHO
U TIOCTYNAaTeJIbHO, C COOJIIOJICHHMEM IpPHUHIUIA NPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B
OOIIyI0 CHUCTEMY T'€OMETPHUYECKHUX MPEICTaBICHUN OOYyYaroIIuXcs, paciiupsis W yrioyomss e€,
o0pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4YEHHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3nath ycnoBus g auddepeHunanuu  o0y4yeHMs, TOCTPOCHUS HHIUBUAYAJIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECIIEYUTh YIIIyOJIEHHOE N3ydYeHUE T€OMETPUH KaK COCTaBIISIOIIEH
ydeOHoro npeaMera «MareMaTukay;

HOJATOTOBUTHh O0YYaroIMXCs K MPOJOJDKEHUIO H3YyYEHHUs] MaTeMaTHKH C Y4ETOM BbIOOpa
Oynymeit mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIYy OOmMM M TPOoQdeCCHOHATHHBIM
o0Opa3oBaHHEM.

Ha mu3yuenue yueOHoro kypca «I'eomerpusi» Ha yriayOnéHHoMm ypoBHe oTBoauTcs 204 vaca: B
10 xnacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HeZeNI0).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUAA YYEBHOI'O KYPCA «(I'EOMETPHUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHHE:

c(OpPMUPOBAHHOCTH T'PAXKIAHCKON MO3UIMN O00YUaIOIIErocss Kak akKTHUBHOTO U OTBETCTBEHHOIO
YJieHa POCCHICKOTO OOIIeCTBa, MPEACTABIEHHE O MAaTEMaTHYECKHMX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaKTAHCKOTO 00IIecTBa (BBIOOPHI, OIMPOCHI U JAPYroe),
YMCHHE B3aUMOJICHCTBOBATh C COLMAIHHBIMA WHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIHUSIMH U
Ha3HA4YCHHEM;

2) maTpuoTHYEeCKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTh POCCUHCKOM Tpa)kTaHCKOW HISHTHUYHOCTH, YBaXEHHUS K MPOIUIOMY H
HACTOSAIIEMY POCCHUMCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUSM POCCUUCKUX
MAaTE€MAaTUKOB U POCCHMCKOM MAaTeMaTHYECKOW IIKOJIbI, UCIOIb30BAHUE ITHX JIOCTUKEHUN B JIPYTUX
HayKaX, TEXHOJIOTUSX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAaHWE JYXOBHBIX I[EHHOCTEH POCCHICKOr0o Hapoja, cGhopMHUpPOBAHHOCTH HPABCTBCHHOTO
CO3HAHUs, TUYECKOr0 MOBEJICHUS, CBA3aHHOIO C IPAKTUYECKUM IIPUMEHEHHUEM JOCTHKEHUN HAyKU U
JEeSTeNbHOCThIO YYEHOTO, OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOSCHUE YCTOMYUBOTO OYAyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHUE:

3CTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/ay, peUICHUH, pacCyXIACHHH, BOCIPUUMYUBOCTD K MATEMAaTHYECKUM acCIeKTaMm
pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanmne:

c(OpMUPOBAHHOCTh YMEHMSI MPUMEHATh MAaTeMaTHYECKHe 3HAaHUS B MHTEpecax 370pPOBOrO U
0e30omacHOTO 00pa3za KU3HHM, OTBETCTBEHHOE OTHOIIIEHWE K CBOEMY 3JIOPOBBIO (37I0POBOE NUTAHUE,
cOamaHCHUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, PEryispHas Qu3ndeckas aKTUBHOCTB), (QHU3UUECKOoe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBLHOM S TEIBHOCTHIO;

6) TpynoBoOe BoCIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHME LEHHOCTU TPYAOIIOOMS, MHTEpPeC K pasIudyHbIM cdepam
npodeccnoHaNbHON NIEeATENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ MPHIOKEHUSMU, YMEHHE
COBepIIaTh OCO3HAHHBINM BBIOOp Oymymiel mpodeccuu U peanu3oBBIBATH COOCTBEHHBIC KH3HCHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW KU3HU, FOTOBHOCTh K AKTHUBHOMY YYAacTHIO B PELICHUM IPAKTHUUECKUX 3a]a4y
MaTeMaTU4eCKOW HaNpPaBIEHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh ~ JIKOJIOTHYECKON  KYJIbTYpbl, IIOHUMaHWE  BJIHMSHUS  COLUAJILHO-
SKOHOMMYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATBHOMN Cpelibl, 0OCO3HAHUE TTI00aTbHOrO
XapakTepa SKOJIOTMYECKUX MpoOJieM, OpHEHTallMs HAa NPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHWH s
pelIeHns 3a/1a4 B 00J1aCTH OKPYIKAIOIIEH Cpe/ibl, MIIAHUPOBAHUE MMOCTYIMKOB U OIEHKHA MX BO3MOKHBIX
TOCJICICTBHM JIJIs1 OKPY’KAIOIICH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOW MPaKTUKH, MOHMMAHHE MaTEMaTHYEeCKOH HayKH Kak cepbl 4eOBEUYCCKOU
NESATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JUIsl Pa3BUTHUS LIUBWJIM3AIMHU, OBIAJICHUE SI3bIKOM



MaTeMaTHUKHU U MaTeMaTHUYECKOM Ky.]'[BTypOﬁ KaK CpCACTBOM ITO3HAHUA MUPA, TOTOBHOCTH OCYHICCTBIIATH
IMPOCKTHYIO U UCCICOOBATCIILCKYIO ACATCIIBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

IMo3naBaTebHbIe YyHHBeEPCAJIbHbIE YUeOHbIE TelCTBUSA

Ba3oBble Jjornueckue neiicTByA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKK MATEMATHYECKUX OOBEKTOB, MOHITHA,
OTHOIICHUH MEXAYy TIOHATUSAMHU, (GOPMYIHUPOBATh OMNpPENEICHUS TOHATHH, YCTaHABIMUBATH
CYUIECTBEHHBI TNpHU3HAK KiIacCH()UKAIMK, OCHOBAaHHS JUISI OOOOLICHHWS W CpaBHEHHs, KPUTEPUHU
MIPOBOJMMOI0 aHAJIN3a;

BOCIIpUHUMATh, (HOpPMYIHpOBaTH H MPEOOpPa3OBHIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHUIIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITH MATEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B aKTaxX, JTaHHBIX,
HaONIOJIEHUSIX U YTBEPXKACHUSAX, MpeyiaraTb KpPUTEPUM JUIS BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUN;

JIeNIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CaMOCTOSATENbHO J0Ka3aTebCTBA MaTEeMaTHMUECKUX YTBEPXKIEHUN (TpsSMblE U OT
MIPOTUBHOTO), BHICTPaWBaTh apryMEHTAIINI0, IPUBOIUTH MPUMEPBI U KOHTP MPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYKJICHUS U BHIBOIBI;

BBIOMpATh CIOCO0 pereHus: yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHUSA,
BBIOMpATh HANOOJIEE TTOIXOASAIINHA C YIETOM CaMOCTOSITETHHO BBIZICIICHHBIX KPUTEPHEB).

ba3zoBble uccienoBareibcKkue 1elCTBUSA:

WCTOJB30BaTh BOIPOCHl KaK MCCIEIOBATENbCKU HHCTPYMEHT MO3HaHUS, (HOpMyIupoBaTh
BOMPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIIEMY, yCTaHABIMBATh HCKOMOE U IaHHOE, (POPMUPOBATH
THITOTE3Y, APTYMEHTUPOBATh CBOIO TTO3UITNI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICJIOBAHHUE TI0 YCTAHOBIICHHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHMS, MPOLECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH,

caMoCTOSTeNNbHO (hopMynHpoBaTh OO0OOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEIOBaHMs, OLIEHWBATh JOCTOBEPHOCTh IMOJIYYEHHBIX PE3yJIbTAaTOB, BBIBOJOB U
0000IIEHHIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIIBUTATH MPEAIIONOKEHHSI O €T0
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISBJIATH JAePUIIMTHEI MHPOPMAIUH, JAaHHBIX, HEOOXOMUMBIX Ui OTBETAa HA BONPOC U JJIA
peIIeHHs 3a/1a9H;

BbIOMpaTh HHGOPMAIIMIO U3 HCTOUHUKOB Pa3IUYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMATHU3UPOBAThH
Y MHTEPIPETUPOBATh HH(DOPMAIIMIO PA3TUIHBIX BUIOB M (JOPM MpEACTABICHUS;

CTPYKTYypUpOBaTh HWH(OpPMAINIO, MPEACTABIATh €€ B Pa3MUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecky;

OLICHHUBATh HAAEKHOCTh MH(DOPMALIMU 10 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBEpPcaIbHbIE YUeOHbIEe 1€ CTBHUS
Oo0menmne:



BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJACHUS B COOTBETCTBHH C YCIOBHUSIMH U LETSIMU OOIICHHS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHsI B YCTHBIX W MHUCHMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUSI 110 XO/1y peUIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJTYyUEHHBINH pe3ybTaT;

B X0J1e 00CY»XIeHUA 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYkK/1aeMOil TeMbI, TPOOIEMBI, pelIaeMoit
3a/1aud, BBICKA3bIBaTh MJI€H, HAIECJICHHBIE HAa MOMUCK PEIICHMs, COMOCTAaBJIATh CBOM CYXKIEHUS C
CY)KJIGHUSIMH JIPYTUX YYaCTHUKOB JWajora, OOHApYy>KHUBaTh pa3IMuue€ M CXOJACTBO TO3HIIUH, B
KOPPEKTHOI opme GopMyIIUpPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEACTAaBIATh PE3YJNbTaThl PEIICHHUS 3aJlayd, DJKCIIEPUMEHTA, HCCJIEJAOBAHUS, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (pOopMaT BBICTYIUICHHS C Y4E€TOM 3a/ad Mpe3eHTAIlMH U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeiicTBUS

Camoopranm3anus:

COCTABJIATH [UIaH, AITOPUTM PEIICHUS 33a4, BEIOUPATh CIIOCOO pelIeHus ¢ y4ETOM UMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C
yu€TOM HOBOM HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJICKT:

BJIQJICTh HABBIKAMH ITO3HABATEIBHON pe(dIeKCHU KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUHA U
MBICIIUTENBHBIX TPOLECCOB, MX PE3yJbTAaTOB, BIaJETh CIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHUs] MaTeMaTH4eCKON 3a/1auH;

OPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pPEIICHHWU 3aJayd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa IeJId U YCIOBUSIM, OOBSICHATh IPUUUHBI JOCTIXKEHUS WU
HEIOCTHKEHUSI Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OMIMOKY, /1aBaThb OLEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U HHAUBUAYAIbHON PaOOTHI IPH PEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATH 11€Jb COBMECTHOM JIESTENbHOCTH, TNIAHUPOBATH OPTaHU3AIMI0 COBMECTHON
paboThl, pacnpeaensaTh BUIbI pabOT, JOroBapHBaThCs, OOCYX AAaTh IMPOLECC W Pe3yJbTaT padoThI,
000011aTh MHEHHS HECKOJIBKUX JIOJCH;

y4acTBOBATh B IPyMHMHOBHIX (hopMax paboThl (00CykAeHHs, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI»
U HHBIE), BBHIOJIHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH CBOM ACWUCTBHUS C APYTUMH YJICHAMHU
KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIAJ1a B OOIIMIA MPOJAYKT 10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJCHCTBUS.

HNPEIMETHBIE PE3YJIBTATDBI

K xonity 10 kacca o0ydarommicss HAyUYNUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHSATUSMU CTEPEOMETPUU IIPU PEIICHUH 3a]1a4 U MPOBEICHUHU
MaTeMaTHYECKUX PACCyKICHHIA;

® TIPUMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEIICHUU TeOMETPUUECKUX 33]1aY;

e Kiaccu(pUIMPOBAaTh B3aUMHOE PACIOJOKEHHE TMPSMBIX B MPOCTPAHCTBE, IIJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMHU C YIJIaMH B TIPOCTPAHCTBE: MEXKIY MPSMBIMHU B
MPOCTPAHCTBE, MEXKY MPSMOU U TIIOCKOCTBIO;



CBOOOJHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUAA, NMPSAMOYTOIbHBIN
napasuienienumne, Kyo);
KJIACCU(PUITMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS TSl KJIacCU(PUKAIUY;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO;
BBITIOJHATH MapaJuIeIIbHOE, IICHTPAIBHOE U OPTOTOHAIBHOE MPOCKTHPOBAHUE (PUTYP HA IUIOCKOCTh,
BBITIOJIHSITh H300pakeHus: (GUryp Ha MIOCKOCTH;
CTPOUTHh CEYEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJAaMH, BBINOJHSITH (BBIHOCHBIE) TIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATH IUIOMIAIN ITOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma, MUPAMH/IA), TEOMETPUUECKHX Tell C
npuMeHeHueM GopMyIT;
CBOOOZHO OMEpUPOBATh MOHATHUAMU: CHUMMETpPUS B MPOCTPAHCTBE, ILIEHTP, OChb M IUJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUHN (QUTYPBL;
CBOOOAHO OMEpPUPOBATh MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;
BBITIOJHATH JIEHCTBUS Ha/l BEKTOPAMH;
peliaTth 3a7aud Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHHH W HaXOXKJIEHHUE TeOMETPHUYECKHIX
BEJIMYMH, MPUMEHSS U3BECTHBIE METOJbI MPH PEIICHWH MATeMaTUYECKUX 3a]ay MOBBIIMIEHHOTO U
BBICOKOT'O YPOBHSI CIIO)KHOCTH;
MPUMEHSTH TPOCTEHUIIINE MPOTPAMMHEIE CPEICTBA U AICKTPOHHO-KOMMYHHKAITHOHHBIE CUCTEMBI TIPU
PEIICHNN CTEPEOMETPUIECCKIX 33]1aY;
U3BIIEKaTh, MPEOOPA30BBIBATE ¥ HWHTEPIPETHPOBATH HWH(POPMAIMIO O TPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX PUTYpaxX, MPEACTABICHHYIO HAa YepTekaxX U PUCYHKaX;
NPUMEHSAThH TIOJTyYEHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHAIM3UPOBATH PEATbHBIC CUTYAIIUH,
MPUMEHSATh U3YYCHHBIC MIOHSATHS B MPOIIECCe TTOUCKA PEIICHUs MaTeMaTHYECKU CHOPMYITUPOBAHHON
po0JieMbl, MOAEIUPOBATh PealIbHbIE CUTYaIlMH Ha SI3bIKE T€OMETPUH, MCCIEI0BATh MOCTPOCHHbIE
MOJIeJIM C WCIOJb30BAHUEM T'€OMETPUUYECKUX TOHATUNA MU TEOopeM, ammapara ainreOpbl, pemiaTh
MPAKTHYECKHE 33][a4H, CBSI3aHHBIE C HAXOKICHHEM I'€OMETPHUSCKHUX BEIIMYNH;
UMETh IPEJICTABICHHUS 00 OCHOBHBIX 3TalaxX pa3BUTH T€OMETPHUH KaK COCTAaBHOM YacTH (pyHIaMeHTa
pPa3BUTHS TEXHOJIOTUI.
K xonity 11 kaacca o0ydaromuiicss HAYUYNUTCS:
CBOOOJHO ONEPUPOBATH NOHATUAMHU, CBA3AaHHBIMU C [IWJIUHAPUYECKON, KOHUYECKOU U chepruecKoit
MOBEPXHOCTSAMH, OOBSICHATH CITIOCOOBI MOTyYCHHUS;
OIIEpUPOBATH MOHSATUSMH, CBSI3aHHBIMU C TEJIaMM BpallleHUs: IIJIMHAPOM, KOHYcOM, chepoil u
1apoM;
pacro3HaBath Tella BpaleHus (IIINHIP, KOHYC, cdepa U map) 1 00BACHATH CIIOCOOBI MOTyUeHUs
TEJ BpaIICHHUS;
KJIaCCHU(UITMPOBATH B3aUMHOE PACONI0KEeHUE cPephl U MIOCKOCTH;
BBIUUCTIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHUs, OOBEMBI U IUIOMIAIN
MOBEPXHOCTEH MHOTOTPAaHHUKOB U T€J BpAIlleH!Us, FEOMETPUUECKUX TEJ C IPUMEHEHHEM (popmy;
CBOOOIHO OMEpUpPOBaTh MOHITHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Tel BpalleHUS U
MHOTOTPaHHHKOB: MHOTOTPaHHHK, BIIMCAaHHBIA B cepy M OMHMCAaHHBIA OKOJO cdephl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS,
BBIYHCIISATH COOTHOIICHHS MEXTY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMU TTOTOOHBIX TET,



n300pakaTb M3yyaeMmble (UIyphl, BBIIOJIHATH (BBIHOCHBIC) IJIOCKHE YEpPTEKU W3 PUCYHKOB
IPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTb CEYEHUS TeJl BPAIlECHUS;
U3BJIeKaTh, WHTEPHPETHUPOBATh U MpPeoOpa3oBbIBaTh HH(POPMAIMI0 O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYypax, MPEeACTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH ONIEPALIMU HaJl BEKTOpaMU;

3a[1aBaTh INIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT;

pelaTs reOMETPUUYECKHE 3aJa4d Ha BBIYMCIICHUE YIJIOB MEKIY INPSAMBIMH M INIOCKOCTSIMH,
BBIUHCJIICHUE PACCTOSHHHM OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha IPHMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA IIPU PELICHUH;

CBOOOJIHO OIIEPUPOBATH MMOHATUSAMH, CBI3aHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh CBOICTBA
JBHKCHUM;

BBINOJIHATh M300paKEHUSI MHOTOTPAHHUKOB M TeNl BPAIICHUS NPHU IMapajuleIbHOM IEpeHoce,
LEHTPAJIbHOW CUMMETPUM, 3€PKaJbHOM CHMMETPHUH, IIPU IIOBOPOTE BOKPYI IIPSIMOH,
npeoOpa3oBaHusl TOI00MS;

CTPOUTH CEYEHHMS]I MHOTOTPAaHHUKOB W TeJI BPALLEHUS: CEUEHUs LWIUHApa (MapajuiebHO U
NEPIEHIUKYJISIPHO OCH), CEUeHUs KOHyca (MapajijiesibHble OCHOBAHHIO U MPOXOASIIUE uepe3
BEpIIMHY), CEUEHHs 11apa;

UCIIOJIB30BaTh  METOABl IIOCTPOCHUS CEYEHHH: METOJ  CJIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUSA, METO/] IIEPEHOCA CEKYILIEH IIII0CKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHUS;

MPUMEHATh FeoMeTpuuecKre GakThl sl pEHICHUs CTEPEOMETPUUYECKUX 3a/1a, ITPEANONIararonx
HECKOJIBKO II1ar0B PEILCHMs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopme;
pemiatb  3aJadyd  HA  JOKAa3aTeIbCTBO  MAaTEMaTUYECKMX OTHOLIEHWH M HAaxOXJEHUeE
reOMETPUYECKUX BEJINYMH;

IIPUMEHSATH IIPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN
CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHATh IOJY4YEHHbIE 3HAHHUSA Ha IPAKTUKE: CpaBHMUBATh, AHAJIU3UPOBAaTh M OLIEHUBATh
peanbHble CUTyallud, IPUMEHATh U3YYEHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOUCKA
peleHnss MaTeMaTu4ecku c(HOpMyITUPOBAHHON MPOOIIEMBI, MOJEIUPOBATh pealbHBIE CUTYaIMH
Ha SI3bIKE€ TE€OMETPHH, UCCIIEOBATh IIOCTPOCHHBIE MOJEIHN C UCIOJIB30BAHUEM I'€OMETPHUUECKUX
HNOHATUM M TeopeM, ammapaTa anreOpbl, pelmaTrb MPaKTHYECKUE 3a/]a4yM, CBA3aHHBIE C
HaXO0XJICHUEM T'€OMETPUUYECKUX BEJINYMH;

UMETh MpEeJCTaBlIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM KaK COCTAaBHOW 4YacTu
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTH.



COJAEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TTOHATHUS cTepeoMeTpuu. Toduka, mpsimasi, TIOCKOCTh, MPOCTPaHCTBO. [TonAaTne 00
AKCHOMAaTHYECKOM ITIOCTPOECHUU CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIUECs, IMapajuleIbHbIE U
cKkpemuBaromuecs npsmsle. IIpusHaku ckpemmBaromuxcss npsmbsix. [lapamnensHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapaljieNIbHbIE IPSIMBbIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX MPSMBIX,
[AapAJUIEIBHOCTh  IPSIMOM M IUIOCKOCTH. llapamienpHOe W LEHTpaJIBHOE INPOCKTHMPOBAHUE,
n3zoopaxenue Guryp. OCHOBHbIE CBOICTBA MMapalIEIbHOTO IpoeKTupoBanus. M3o0paxenue Guryp B
[apaJUIE]IbHOM IPOEKUMU. YTVl C COHANpPAaBICHHBIMU CTOPOHAMH, yTOJI MEXAY INpPSAMBIMU B
npoctpancTBe. [lapauienbHOCTh IUIOCKOCTEN: MapasuiesibHbIE MIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockocteil. [IpocTeiinme nmpocTpaHCTBEHHBIE (DUTYPbI HA IUIOCKOCTH: TETPAdAp, Mapajuleenumnes,
MMOCTPOEHUE CEUEHHUI.

[lepneHIUKYIISIPHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHAMKYJISIPHBIE NPSIMbIE B IIPOCTPAHCTBE,
IpsIMBbIE NTApAJUIEIbHBIE U MEPIEHAUKYIISPHBIE K IJIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH MTPSIMON
U TJIOCKOCTH, TEOPEMA O MPSMON MEPHEHAUKYISIPHOIN TI0CKOCTH. OPTOroHaIbHOE MPOSKTUPOBAHUE.
IlepneHauKyJIAp W HAKIOHHBIE: PACCTOSIHME OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE OT IPSIMOU 10
IUIOCKOCTH, MpOoeKUus (Urypbl Ha IUIOCKOCTb. llepneHIuKyJIsspHOCTh IJIOCKOCTEH: MpPU3HAK
NEPIEHANKYJIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX nmeprneHuKyispax.

VYTIu1Bl B IPOCTPAHCTBE: YrOJl MEXK Ty NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YTOJI, IMHEWHBIN YT OJI
JIBYTrpaHHOro yria. TpéXrpaHHblii 1 MHOrOrpaHHbIe yriibl. CBOMCTBA INIOCKUX YTJIOB MHOTOTPAHHOTO
yria. CBOMCTBA IVIOCKUX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB
JUIsL TPEXTPAHHOIO yIIa.

MHOrorpaHHUKH

Bunbel MHOrOrpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronbHas npusma, npsMas u
HAKJIOHHAs MPHU3MBbI, OOKOBas U MOJHAsA MOBEPXHOCTh NMpU3MBL. [lapaenenunen, nIpsMOyTroIbHbIH
Iapajulejienunes; U ero cpoicrBa. KpaTyailline myTH Ha MOBEPXHOCTHM MHOTOIpaHHHKa. Teopema
Oiinepa. [IpoctpancTBennas teopema [Tudaropa. [Tupamuma: n-yronapHas nmupamMuaa, MpaBUIbLHAS U
yceuéHHas nupamuibl. CoiicTBa pédep U OOKOBBIX I'paHel NpaBuiIbHOW nupaMuibl. IlpaBuibHbIe
MHOTOTPaHHMKU: MPaBUJIbHAS MPU3Ma U IPABWIbHAS NUPaMU/a, IPpaBUIIbHASI TPEYTOJIbHAs MMpaMuaa
U MpaBUIbHBIN TETpasap, KyO. [Ipeacrapnenue o npaBuiIbHBIX MHOTOIPAaHHUKAX: OKTa’3p, 10AE€KadIp
U UKOCA3P.

Brruncienue 371eMEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yriel. [lmomans OOkoOBOM
MOBEPXHOCTH U MOJHON MOBEPXHOCTU IPSAMOM NMPU3MBI, IUIOIIAAb OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TpPsSIMOW Tpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH TPABUIBHOM
IIMPAMHUJIBL, TEOPEMA O IUIOIIAN YCEUYEHHON TUPAMUIBI.

CuMMeTpyusi B NPOCTPAHCTBE. OJIEMEHTBI CHMMETPUHM IPABHIBHBIX MHOTOI'DAHHHUKOB.
CuMMeTpHst B IPAaBUJIBHOM MHOTOI'PAaHHUKE: CUMMETPUS NapajuleenuIe a, CHMMETPHsI TPaBUIIbHBIX
IIPU3M, CHMMETPHS PAaBUILHONW TUPAMMU/IBI.

BeKkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B NMPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJJIMHEApHBIE, COHAIIPABJICHHBIE U TPOTUBOIIOJIOKHO HAIIPAaBIECHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JleficTBHS C BEKTOpAaMHU: CJI0KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE



BEKTOpa Ha yncio0. CBOMCTBA ClI0KEHNsI BEKTOPOB. CBOMCTBA yMHOXKEHUS BEKTOpa Ha uncio. [lonsaTue
KOMIUTaHapHble BeKTOpbl. [Ipu3Hak koMIuiaHapHOcTH Tpé€x BekTopoB. [IpaBmio mapamnenenunena.
Teopema 0 pa3noXeHUU BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. lIpsMoyronbHas cuctema
KoopauHaT B mpocTpaHcTBe. KoopaumHaTel BekTopa. CBs3b MEXAy KOOpAMHATaAMU BEKTOpa M
KOOpJMHATaMU TOUYEK. YTOJI MeXAy BeKkTopamu. CKallIpHOE ITPOU3BENEHNUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[lonaTus: UWIMHApPUYECKAs TMOBEPXHOCTb, KOHHMYECKash IOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 00pa3yronue noBepxHocTeid. Tena BpalleHus: UWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3zaumHoe pacmnonokeHue cdepbl U IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe.
N3o0paxeHue Tea BpallleHUs Ha MI0cKocTU. Pa3BépTka mumHapa u koHyca. CuMMerpus cepsl u
mrapa.

O6béM. OcHOBHBIE cBolcTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napauieNienunena u cieAcTBus u3 He€. OO0BEM NpsAMON 1 HAKJIOHHON TPU3MBIL, IIFITUHIPA, THPAMHUIBI
u koHyca. OOBEM 11apa v MIapoBOTO CETMEHTA.

KoMOuHammu Ten BpaieHuss 1 MHOTOTPaHHUKOB. [Ipu3ma, BucaHHasi B IUIMHAP, ONMUCaHHAS
oxoJio nunuHapa. [lepeceuenue cdepsl U mapa ¢ miaockocteio. Kacanue mapa u cgepbl mI0CKOCThIO.
[ToHsiTE MHOTOTPAHHUKA, OMMCAHHOTO OKOJIO Cepbl, chepbl, BNIUCAHHON B MHOTOTPAHHUK WU TEJO
BpallIeHHUS.

[Inomans MOBEpPXHOCTH UMWIMHApPA, KOHyca, Iulomanbs chepsl m e€ wyacreid. Ilogobue B
npoctpancTse. OTHOIEHNE 00BEMOB, IIOMAACH MOBEPXHOCTEH MOA00HBIX Guryp. [IpeodpasoBanue
nonobus, romoretusi. PemieHue 3amad Ha IJIOCKOCTH C HCHOJB30BAaHUEM CTEPEOMETPUUYECKUX
METO/JIOB.

[TocTpoenue ceueHuit MHOTOTPAaHHUKOB U TeJ BPAIICHUS: CEUCHUs [UIUHApA (MapajuienbHo U
NEPIEHIUKYJISIPHO OCH), CEYEHHUs KOHyca (IapajuleJibHble OCHOBAHMIO M MPOXOISIINE 4Yepes3
BEPIIMHY), CEUEHHUs Ilapa, METOJbl MOCTPOCHUSI CEUYEHHI: METOJl CIIEJIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I TIEPEHOCA CEKYILEH IMIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omeparnyu HajJ BEKTOpaMu. BekTOpHOe yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHUd. [IpsiMoyronpHass cucrema KOOpPAMHAT B MPOCTPAHCTBE.
Koopnunatel Bektopa. Pasnoskenue Bekropa mo 0Oasucy. KoopauHaTHO-BEKTOpPHBIH METOJ IpH
pEIICHNH TeOMETPHUYECKUX 3a7ay.

JIBU:KeHUs B IPOCTPAHCTBE

JBwxkenus mpoctpanctBa. OtoOpaxkenus. J[BrmwkeHus u paBeHCTBO Guryp. OOmue cBoicTBa
IBUKEHUH. BuIpl ABMKEHMIA: TapauleNbHBIM TEPEeHOC, LEHTpajdbHas CHUMMETPHsS, 3epKajabHas
CHMMETpHUSs1, TIOBOPOT BOKPYT MpsiMoii. [IpeoOpazoBanus nomodus. [Ipsmas u cdepa Ditnepa.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC
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11 KIIACC
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CIHOCOBbI OHEHKHA JOCTUXEHUSA YYHALIUMUCA IIVIAHUPYEMBIX
PE3YJIbTATOB

Kpurepun ouenuBanusi. Matematuka. Ajiredpa. Ajiredpa u HayaJjia anaausa. I'eomerpus.

Jljig oueHUBaHUS MPEIMETHBIX PEe3yJIbTaTOB MO0 yueOHOMY mpenmeTy «MaTemaTtukay onpeaeneHo
[T YPOBHEH TIOCTUKEHUHN yUalUXCsl, COOTBETCTBYIOIIUX OTMETKAM OT «5» 110 «1».

ba3oBblil ypOBEHb AOCTHIKEHUH — YpOBEHb, KOTOPBIH JEMOHCTPUPYET OCBOCHHME Y4EOHBIX
JIEWCTBUI C ONOPHOM CHUCTEMOM 3HAHMWM B paMKax Juaria3oHa (Kpyra) BbIICICHHBIX 3ajad. OBiajeHue
0a30BBIM ypOBHEM SIBIISIETCS JOCTATOYHBIM JJsi MPOJODKEHHUS OOY4YeHHS Ha CIEIyIONIed CTyneHU
o0pa3oBaHusl, HO HE MO NPOPUILHOMY HarpaBlieHHIO. JJocTHKeHUI0 6a30BOr0 YPOBHS COOTBETCTBYET
OIIEHKA «YJIOBJIECTBOPUTEILHO» (UM OTMETKA «3», OTMETKA «3a4TCHO»).

[IpeBbilieHre 6a30BOr0 ypOBHS CBUIECTEIBCTBYET 00 YCBOEGHUHU OIMOPHOM CHCTEMbI 3HAHMH Ha
YpOBHE OCO3HAHHOT'O IPOU3BOIHHOTO OBIAJCHHS yUeOHBIMU ICUCTBUSMU, a TAKKE O KPYTro30pe, MUPOTe
(unu n30upaTenbHOCTH) HHTEPecoB. LlenecooOpa3Ho BEIEIUTD CEAYIONIUE BA YPOBHS, TPEBBIIIAIOIIHE
0a30BbIi:

* MOBBIIIEHHBIA YPOBEHb JOCTHKEHHS MJIAHUPYEMBIX PE3YJIbTaTOB, OIIEHKA «XOPOIIO» (OTMETKa
«4»);

* BBICOKHI YPOBEHB JOCTHXKEHUS IJIAHUPYEMBIX PE3YyJIbTaTOB, OLICHKA «OTIUYHO» (OTMETKAKS»).

[ToBbIIEHHBIH U BEICOKUN YPOBHU JTOCTUKEHUS OTIUYAIOTCA 10 MIOJTHOTE OCBOSHUS TUTAHUPYEMBIX
pe3yJIbTaTOB, YPOBHIO OBJIaJICHUS YU€OHBIMH JIEHCTBUSAMHU U CPOPMUPOBAHHOCTHIO HHTEPECOB K JaHHOU
MpeIMEeTHOM 00IacTH.

NunuBuayanbHble TPACKTOPHH OOYUYEHUS OOYYAIOIIUXCS, JEMOHCTPUPYIOIIUX TOBBIIICHHBIN U
BBICOKHI YPOBHHU JJOCTHKEHHH, L1er1ecoo0pazHo GOpMUPOBAThH C YUETOM UHTEPECOB ITUX 00YyUAIOIIUXCS
W UX TUlaHoB Ha Oynymee. [lpu HamWyuu yCTOMYMBBIX HWHTEPECOB K YYEOHOMY TIpEAMETY H
OCHOBATEJIbHON TMOJTIOTOBKM MO HEMY Takuhe OOydarol[uecsi MOTYT ObITh BOBIIEUEHBI B IPOCKTHYIO
JESTENIbHOCTh 0 MPEAMETY M COPUEHTHUPOBAHBI Ha MPOAOKEHHE OOydYeHHUs B CTApIIMX Kiaccax Io
JAaHHOMY TPOQHITIO.

Jlig onucaHusl NOJATOTOBKM OOYYaroIIMXCS, YPOBEHb JOCTH)KEHHUH KOTOpPBIX HUXKE 0a30BOro,
11€J1€CO000Pa3HO BBILACIUTH TAKKE JIBA YPOBHSI:

* HU3KHUI YpOBEHb JOCTHKEHUH, OLIEHKA «IIOX0» (OTMETKa «1», «2»), He nocThxKeHHe 6a30BOro
ypOBHS (ITOHM)KEHHBIM M HU3KUHA YPOBHM JOCTH)KEHUH) (DPUKCHUpPYETCsl B 3aBUCUMOCTH OT 00BbEMa U
YPOBHSI OCBOEHHOI'O U HEOCBOEHHOTO COJIEpKAHUS IIPEAMETA.

Kak mnpaBuno, NOHMKEHHBI YypOBEHb JOCTH)KEHUH CBHJETENBCTBYET 00 OTCYTCTBUU
cUcTeMaTHYecKold 0a30BOM MOJATrOTOBKH, O TOM, YTO OOYYaIOIIMMCS HE OCBOEHO JaX€ U IMOJOBHHBI
IUTAHUPYEMBIX PE3YyJIbTaTOB, KOTOPHIE OCBAMBAECT OOJBIIMHCTBO OOYYaIOLIUXCS, O TOM, YTO MMEIOTCS
3HaYUTeNbHbIE MPOOENbl B 3HAHUAX, AalibHeiIIee oOyueHue 3aTpyaHeHo. [Ipu stom oOyuaromuiics
MOJKET BBITIONHATh OTHEJIbHBIC 3a/laHus TOBBIIMIEHHOTO ypoBHsS. JlaHHas rpymnmna oOydaromuxcs (B
cpenHeM B Xone oOyueHus cocrtaBisitomas okoio 10 %) TpeOyeT crmenuanbHOW TUATHOCTHKHU
3aTpyIHEHUN B O0OydeHWH, MpoOeIoB B CHCTEME 3HAHWU M OKa3aHHS IICJICHANPABICHHOW MOMOIIU B
JOCTHKEHUH 0a30BOTO YPOBHSL.

Huskuii ypoBeHb OCBOEHHUSI IUIAHUPYEMBIX PE3YJIbTATOB CBHUJAETEIBCTBYET O HAIUYUHU TOJIBKO
OTJIENBbHBIX (DparMEeHTApHBIX 3HAHUU MO MPEIMETY, NajbHeiiee 00yueHne MpakTHIeCKH HEBO3MOXKHO.
OOyuarommMes, KOTOpbIe JEMOHCTPUPYIOT HHM3KHH YpOBEHb OCTMIKEHUH, TpeOyercs crenuanbHas
MOMOIIb HE TOJBKO MO y4yeOHOMY HpeaMeTy, HO U MO (OPMHUPOBAHMIO MOTHBALMU K OOYYEHHIO,
Pa3BUTHIO UHTEPECa K H3y4aeMoil TpeIMETHOM 001acTH, TOHUMAaHHUIO 3HAYMMOCTH TMPEAMETa JJis )KU3HU
u 1p. ToabKO HaTUYMe MOJIOKUTEIHLHOW MOTHBALMM MOXET CTaTh OCHOBOW JIMKBHUIAIIMU NPOOETOB B
00y4eHUU ISl JAHHOU TPYIIITBI 00YYarOIIIXCS.

®opMbl KOHTPOJISI: YCTHBIM OTBET, KOHTpPOJIbHAas paboTa, caMocToATenbHas pabora,
MaTeMaTHYECKUN AUKTAHT, TECT (IPOBOAUTCS B paMKax ypoka 5-10 MUHYT)



OreHka NMUCBMEHHOIN pabOTHl MO BBIMOJHEHUIO BBIYMCIUTENBHBIX 33JaHUN U anre0pandeckux
npeoOpa3oBaHuid

Boicokuii ypoBeHb (0TMeTKa «5») CTaBUTCA 3a 0€3yKOPU3HEHHOE BBHITIOJHEHHUE NMHUCHMEHHOM
paboThl, T. €. a) €CcIU pEelIeHHEe BCEX MPUMEPOB BepHOE; 0) eciau Bce ACHCTBUS M MpeoOpa3oBaHUS
BBINOJIHEHBI MTPABUIILHO, 0€3 OIIMOOK; BCE 3alMCH X0/l PEIICHHs PACIOI0KEHbI MOCIE0BATENbHO, a
TaK)Ke clieJlaHa MPOBEpPKa PEIICHUs B TEX CIyvasX, Korjaa 3To Tpedyercs.

IHoBbleHHBIH ypoBeHb (0TMeTKA «4») CTaBUTCA 3a pabOTy, KOTOpasi BBHITIOJIHEHA B OCHOBHOM
NpaBUIBHO, HO JOIyIIeHa 0/1Ha (HerpyOas) omuoKa UM JBa-TpH HEA0UETA.

Ba30Bblii ypoBeHb (0TMeTKa «3») CTaBUTCS B CIEIYIOIUX CIy4asx:

a) ecu B paboTe MMeeTcs 0JIHa Tpydast ommobKka u He 6oJiee 0JHOM HerpyOoit ook,

0) Mpu HATMYUU OAHOU IPyO0O0H OTMOKU U OJTHOTO-JIBYX HETOUYETOB;

B) NIPH OTCYTCTBUU IPYOBIX OIIMOOK, HO MPU HAJTMYUH OT JBYX JI0 YETHIPEX (HErpyObIX) OLIMOOK;

T') IPU HAJIMYUU ABYX HErpyOBIX OIMOOK U He Ooiee TpEX HEOUETOB;

1) IpU OTCYTCTBUM OLIMOOK, HO NPU HAJIMYMU YETBIPEX M Oojee HEAOYETOB; €) €CIU BEPHO
BBITIOJTHEHO 00JIee TTOJIOBUHBI 00BEMA BCEil pabOTHI.

Huke 6a30Boro ypoBeHb (0TMeTKA «2») CTaBUTCA, KOTJA YUCIO OMKUOOK MPEBOCXOAUT HOPMY,
IPY KOTOPOU MOXKET OBITH BHICTABIICHA TIOJOKHUTEIbHAS OIICHKA, HJTU €CJIU IPABHIIBLHO BHIITOITHEHO MEHEE
MIOJIOBUHBI BCEil paboTHI.

Ilpumeuanue. OTmeTKa «5» MOXET OBbITh IOCTABJIEHA, HECMOTpPsS Ha HAJIUYHE OJHOTO-IBYX
HEZ0YETOB, €CIIM YUYEHUK J1aJl OPUTHHAIBHOE PEIICHUE 3aJaHUM, CBUJIETENIBCTBYIOLIEE O €0 XOPOIIEM
MaTEMaTHYECKOM Pa3BUTHH.

OuneHka NnUCbMEHHOH PadoThI M0 PelIeHUI0 TEKCTOBBIX 32124

Bbicokuii ypoBeHb (0TMeTKa«S») CTAaBUTCA B TOM ClTydae, KOT/la 3a/ia4ya pelieHa NpaBuibHO: X0
pellleHus 3a/1a4u BepeH, Bce ACUCTBUS U MPEoOPa30BaHUsl BHIOJIHEHBI BEPHO U PAllMOHANILHO; B 3aj1a4e,
peraeMoii ¢ BOpocaMu MM TMOSICHEHUSIMU K IUCTBHSIM, JaHbI TOUHBIE U MPaBHIIbHBIE (POPMYITHPOBKH;
B 3a/laye, perraeMoil ¢ MOMOIIbIO YpaBHEHHs, J1aHbl HEOOXOAMMBIE TMOSCHEHUS; 3alllCH IPaBUIIbHBI,
PacrosI0kKeHbl MOCIEI0BaTENIbHO, JaH BEPHBI M MCUEPIBIBAIOIINK OTBET Ha BOMPOCHI 3a/1a4uM; C/ejlaHa
MpoBepKa pelieHus (B TeX ciaydasx, Korjaa 3To Tpedyercs).

IToBbIIeHHBIN ypPOBeHb (0TMeTKA «4») CTaBUTCSA B TOM Cllydae, €CJIM IIPU NPAaBUIBHOM XOJ€
pelIeHus 3aJauu JOMyIIeHa 0/lHa HerpyOas ommOKa Win ABa-TpU HET04ETa.

ba3oBblii ypoBeHb (0TMeTKA «3») CTAaBUTCA B TOM CJIydae, €CJIM X0 PEIICHUs MPaBUIbHbBIN, HO:
a) JomyleHa ojHa rpy0as omuoka U He O6ojee oaHOM HerpyOoit; 0) JomyIeHa ogHa rpy0as omuoKa 1
He OoJiee ABYX HEAOUETOB; B) IOMYIIEHBI TPU-UYETHIPE HETPyOble OMIMOKH IPH OTCYTCTBUU HEAOUETOB; T)
JIOITYIICHO HE 0oJiee MBYX HErpyObIX OIMMOOK U TPEX HEAOYETOB; 1) MPH OTCYTCTBUU OMIMOOK, HO TPHU
HaJIM4IuH 0osiee TPEX HETOUYETOB.

Huxe 6a30Boro ypoBeHb (0TMeTKa «2») CTaBUTCS B TOM Ciydae, KOIJa YHCIO OIIMOOK
IPEBOCXOIUT HOPMY, IPU KOTOPOI MOKET OBITh BBICTaBJIEHA ITOJIOKUTENIbHAS OL[CHKA.

IIpumeyanus.

1. OtMeTka «5 » MOXKeT OBbITh IMOCTaBJI€HA, HECMOTPS Ha HaJM4YMEe OMHCKU WIM HEI0uéTa, €cliu
YUEHHK J1aJl OpUTHHAIBHOE PelleHHEe, CBUIETENLCTBYIOIIEE O €r0 XOPOIlIeM MaTeMaTUYeCKOM Pa3BUTHH.

2. IMonoxxuTenbHAs OLIEHKA « 3 » MOXET OBbITh BBICTABIIEHA YUEHUKY, BHITIOJHUBIIEMY paboTy HE
MOJTHOCTBIO, €CJIM OH 0€30MIMO0YHO BBIITOIHIII O0JIee TTOJIOBUHBI 00bEMa BCeil pabOoTHI.

Ounenka KOMOMHUPOBAHHBIX MMCbMEHHBIX Pa0OT 110 MaTeMaTHKe.

[TucbmenHas paboTa Mo MareMaTHKe, MOJJIeXKallas OLEHUBAHUIO, MOXKET COCTOATh M3 3aJad U
npuMepoB (KOMOMHHpPOBaHHAs paboTa). B 3TOM ciyuae npemnoaBaTelb cHadana JaéT mpeIBapuTeIIbHY IO
OLIEHKY Ka)KJI0H YacTH padoThl, a 3aTeM OOIIYI0, PyKOBOJCTBYSICh CIIEIYIOIIIM:

a) ecnu 00e 4acTH pabOTHI OIEHEHBI OJMHAKOBO, TO ATa OTMETKA A0 KHA OBITh 00IIeH aJisi BCel
paboTHI B LIENIOM;



0) eciu OIIEHKH YacTel pa3HATCs Ha OJUH 0alll, HalpuMep, JaHbl OTMETKH «5» U «4» WIH «4» U «
3 » u T. 0., TO 32 pabOTy B LIEJIOM, KaK MPaBUJIO, CTABUTCA HU3IIAs U3 JIByX OTMETOK, HO IpPH ITOM
YUUTBIBACTCSI 3HAYEHHE KAXKJI0M U3 yacTeil padoThl;

B) HM3ILIAs U3 JIBYX JaHHBIX OTMETOK CTaBUTCS U B TOM CIIy4yae, €CJIM OJIHa 4acThb pabOThI OLICHEHA
Oammom «5 », a apyras — 6amioM «3 », HO B 3TOM CIIydae MPeroaaBaTeslb MOXKET OLEHUTh TaKylo paboTy
B 1IEJIOM 0aJIIOM «4» MPH YCIOBUH, YTO OTMETKA «5) MOCTABJIEHA 32 OCHOBHYIO YaCTh pabOThI;

I') €CJIM OIHA U3 YacTel paboThl olleHeHa 0aiIoM «5 » U «4», a ipyras — 0aioM «2» uin «1»,
TO 3a BCIO pabOTy B LIEJIOM CTABUTCS Oaill «2», HO MPETNoaBaTellb MOKET OLEHUTh BCIO paboTy Oaiom
«3 » TIpu YCIIOBUH, YTO BBICIIAS U3 IBYX JAHHBIX OLIEHOK MIOCTaBJIEHA 32 OCHOBHYIO YacTb PaOOTHI.

Ilpumeuanue. OCHOBHOM cunTaeTcs Ta 4acTb pabOThI, KOTOpast BKIIFOYAET OONBIINI MO 00BEMY
WM HanboJsiee BaXKHbIH 110 3HAUYSHUIO MaTepUall 0 U3y4aeMbIM TEMaM IPOrPaMMBl.

Onenka TeKyIuxX NUCbMEHHBIX padoT

IIpu oueHke mMoBcenHEBHBIX OOyyaromMX pabOT MO MaTeMaTHKe Y4YUTelb PYKOBOACTBYETCS
YKa3aHHbBIMH HOpPMaMH OIICHOK, HO YYMTBHIBAET CTENEHb CAMOCTOATEIbHOCTU BBIIIOJIHEHUS pPaboT
YYaLIMMHCS, a TAKXKe TO, HACKOJIBKO 3aKPEIUIEH BHOBb U3y4aeMblil MaTepHall.

Odyuarlowjue THUCbMEHHbIE padompl, BHITOIHEHHBIE YYAIIMMUCS BIIOJIHE CAaMOCTOSATENBHO C
IIPUMEHEHUEM DAaHEE H3YUYEHHBIX M XOpOIIO 3aKPEIUIEHHBIX 3HAHWM, OLIEHMBAIOTCS TaK K€, KaK U
KOHMPONbHble PAOOTBHI.

Oobyuarouwue NUCHMEHHBIE PaAdompl, BBHIIOIHEHHBIE BIIOJIHE CaMOCTOSITENBHO, Ha TOJBKO YTO
U3yUYEHHbIE U HEJOCTATOYHO 3aKpEIUIEHHBbIE MpPaBUiIa, MOTYT OLIEHUBATBHCS Ha OOuH Oain BbIIIE, YEM
KOHTPOJIbHBIE Pa0OTHI, HO OTMETKA «5 » M B 3TOM CIy4ae BBICTABIISETCS TOJIBKO 32 OE€3yKOPHU3HEHHO
BBIIOJIHEHHBIE PAOOTBHI.

Ilucomennvie padomsi, BHIIOJTHEHHBbIE B KJAcC€ C MPEABApUTENBHBIM DPAa300pOM HUX TOA
PYKOBOJICTBOM YUHUTEIs, OLIEHUBAIOTCSA Ha OJIMH 0aJul HUXKE, YEM 3TO MPEyCMOTPEHO HOPMaMHM OLIEHKH
KOHTPOJIBHBIX NHCbMEHHBIX paboT. Ho Oe3yKkopH3HEHHO BBHINOJHEHHas paboTa M B ATOM Ciydae
OLIEHUBAETCA 0ATUIOM «5 ».

Jomamnue nucomennvie padbomvl OLECHUBAIOTCSA TAaK K€, KaK KJIaccHas paboTa 00ydarolero
Xapakrepa.

HopMBbl OLlEHOK MaTeMaTH4eCKOIro JUKTAHTA BBICTABJSIETCS € Y4YeTOM YHCJIAa BEpPHO
pelIeHHbIX 3aJaHNI:

Bricokuii ypoBeHb (OTMETKA «5»): UUCIIO BEPHBIX OTBETOB -8.

[ToBBITIICHHBIN YPOBEHB (OTMETKA «4»): YUCIIO BEPHBIX OTBETOB - 7.

ba3oBelii ypoBeHb (OTMETKA «3»): UHUCIIO BEPHBIX OTBETOB-5,6.

Huxe 0a30Boro ypoBeHb (OTMETKA «2»): UUCIO BEPHBIX OTBETOB MEHEE 5.

HopMmbl onieHOK TecTa:

Bricokuii ypoBeHb (0TMETKA «5) 4ncio BEPHBIX OTBETOB - OT 90 10 100%.

[ToBbllIeHHBIN YPOBEHb (OTMETKA «4»): UUCIIO BEPHBIX OTBETOB - 0T 70 110 89%.

basoBblil ypoBeHb (OTMETKA «3»): UHUCIO0 BEPHBIX OTBETOB - OT 50110 69%.

Huskuii ypoBeHb (OTMETKA «2»): YUCII0 BepHBIX 0TBETOB - 0 - 49%.

HopMbI 011eHOK YCTHOIO OTBeTa:

Bbicokuii ypoBeHb (0TMeETKa «5») BBICTABIISIETCS, €CIIM y4YalllMHCA: MOCIENOBATEIbHO, YETKO,
CBSI3HO, OOOCHOBaHHO M 0€30MIMOOYHO H3JaraeT ydeOHbI MaTepuas; JaeT OTBET B JIOTHUECKOM
II0CJIEI0BATEIBHOCTH € MCIIOJIb30BaHUEM IIPUHATON TEPMUHOJIOIMH; IOKA3bIBAET IOHMMAHUE CYIIIHOCTH
paccMaTpUBaeMbIX MOHSATHH, SBICHUH M 3aKOHOMEPHOCTEH, TEOpHii, B3aUMOCBSA3EH; yMEeT BBIAEIAThH
rJIaBHOE, CAMOCTOSITENIFHO MOATBEPKAATh OTBET KOHKPETHBIMH MPUMEpaMH, (hakTaMH; CaMOCTOSITETEHO
aHaM3UpyeT U 0000IIaeT TEOPETUYECKUI MaTepHrall; CBOOOJHO yCTAaHABIMBACT MEXIIPEIMETHbIC (Ha
OCHOBE paHee MNPUOOPETEHHBIX 3HAHUN) W BHYTPUIPEIMETHBIE CBS3U; YBEPEHHO U 0€30IIMO0YHO
NpUMEHsIET MOJYYeHHbIC 3HAHUS B PEIIEHUM HOBBIX, PaHEe HE BCTPEUABLIMXCS 33]ay; palOHAJIbLHO



WCTIONB3YET HATISIIHBIE MOCOOUS, CIPAaBOYHBIE MaTepHalibl, YUeOHHK, MOTOIHUTEIBHYIO JUTEPATYPY,
MIEPBOMCTOYHUKH; IPUMEHSIET YIOPSATOUCHHYIO CUCTEMY YCIOBHBIX 0003HaUYE€HUN TIPH BEICHUU 3aITHCEH,
COTMPOBOXKIAIOIIMX OTBET; UMEET HEOOXOAUMbIE HABBIKU PaOOTHI ¢ MPHUOOpaMu, YepTeKaMH, CXeMaMHt U
rpadyKkaMu, COMyTCTBYIOIUMU OTBETY; JIOMYCKAET B OTBETE HEJ0YEThI, KOTOPHIE JIETKO MCHPABISET IO
TpeOOBAHUIO YUUTEIS.

IloBbleHHBIH ypOBeHb (0TMeTKa «4») BBICTABIACTCS, €CIM YYaIlMICs: MOKAa3bIBAET 3HAHUE
BCEr0 M3YYEHHOIro y4yeOHOro Marepuala; JaeT B OCHOBHOM IIPAaBWJIbHBIN OTBET; yueOHBIH MaTepuai
u3naraeT B 00OCHOBAHHOM JIOTMUECKOH MOCIEI0BATEIBHOCTH C MPUBEICHHEM KOHKPETHBIX MPUMEPOB,
IpU STOM JIOMYCKAaeT OJHY HEerpyOyro OmuOKy uid He Oojee IBYyX HEIOYETOB B HCIOJIb30BAHUHU
TEPMUHOJIOTUM y4e€OHOTO MpeaMeTa, KOTOPbIe MOXKET HCHPaBUTh CAMOCTOSITEIbHO; aHAIU3UPYET M
000011aeT TEOPETUUECKH MarTepuaj; COOJI0JAaeT OCHOBHBIC TMpaBWia KyJIbTYpPhl YCTHOM peuH,
NPUMEHSET  YHOPSAJOUYEHHYI) CHUCTEMY YCJIOBHBIX OOO3Haue€HUH TpPU  BEACHUHM  3allMCeH,
CONPOBOXKAAIOUIUX OTBET;

Ba3oBblii ypoBeHb (0TMeTKa «3»), BBICTABJISETCS, €CJIM YYAIIUICS: IE€MOHCTPUPYET YCBOCHHE
OCHOBHOTO COJIepKaHUsl y4eOHOTO Marepuaina, UMEET MpoOenbl, He MPEMsSTCTBYIOMHNE TadbHEHIIIeMy
YCBOCHHUIO yUeOHOTO MaTepuasa; MPUMEHSET IMOJIyYeHHbIE 3HAaHWS TPU OTBETE Ha BOIPOC, aHAIU3e
MPEUIOKEHHBIX CUTYAIUi TI0 00pasily; AOMyCKAeT OMTMOKH B UCIIOIB30BAHUU TEPMUHOJIOTHH YI€OHOTO
peaMeTa; MOKa3bIBaeT HEIOCTATOYHYIO0 C(HOPMUPOBAHHOCTH OT/EIHHBIX 3HAHHWA U YMEHUH; BBIBOJBI U
00001IeHHS apTYMEHTHPYET ¢l1a00, AOMYyCKAeT B HUX OMIMOKU; 3aTPYIHACTCS MTPU aHAIU3E U 0000IICHIH
y4eOHOr0 MaTepHana; JaeT HEMOJIHBIE OTBETHl HA BOMPOCH YUUTEINS WM BOCIIPOU3BOJIUT COJCPIKAHUE
paHee MPOYUTAHHOTO YYEOHOTO TEKCTa, €Iad0 CBSI3aHHOTO C 3aJaHHBIM BOIPOCOM; HCIIOJB3YET
HEYTOPSIIOUEHHYIO CUCTEMY YCIOBHBIX 0003HAYEHUI NPU BEACHUU 3aMKUCEN, COMTPOBOKAAIOIINX OTBET.

Huzxe 6230BOro ypoBeHb (0TMETKA «2)) BBICTABJISETCS, €CJIM YUAIIUKCS: HE PACKPBLII OCHOBHOE
coJepkaHue y4eOHOro Marepuaia B IpeleiaxX IMOCTaBICHHBIX BOIPOCOB;, HE YMEET MPUMEHSThH
UMEIOIINECs 3HAHUSI K PEIICHUI0 KOHKPETHBIX BOIIPOCOB M 33/1a4 10 00pasily; AOMyCKaeT B OTBETE Oojee
JIBYX TpyOBIX OMIMOOK, KOTOPBIE HE MOKET HCTIPABUTh AK€ MPU TOMOIIN YyUaITUXCS U YUUTEIS.



YYEBHO-METO/JIUYECKOE OBECIMEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBS3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JUISI VYEHUKA

1. Maremaruka. ['eomerpus, 10 xknacc/ Mep3nsak A.I'., Homuposckuii [I.A., [lonsaxos B.M.; ox
penakuueii [Tononbckoro B.E., Mocksa: IIpocsemenue, 2022. — 272 c.

2. Maremaruka. ['eomerpus, 11 kmace/ Mepsnsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; oz
penakuueii [Tononsckoro B.E., Mocksa: IIpocsemenue, 2022. — 272 c.

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

3. Marematuka : anrebpa 1 Hauara MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpus. [ eomeTpusi.
Yrnyonéunsiit ypoBens : 10 knacc : meroauueckoe nocodue / E. B. bymko, A. T'. Mep3msik,
B. b. Ionouckwii, M. C. fxkup. — M. : Benrana-I'pad, 2020. — 83 c. : min. — (Poccuiickuit
y4eOHHK)

4. Marematuka : anredpa 1 Hayajia MaTeMaTHYECKOro aHalln3a, reoMerpust. ['eomeTrpus.
Yrnyonéunsiit ypoBens : 11 knacc : meroauueckoe nocodue / E. B. bymko, A. T'. Mep3msik,
B. b. TTononckwit, M. C. flkup. — M. : Benrana-I'pad, 2020. — 83 c. : min. — (Poccuiickuit
y4eOHUK)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Pecypcei Enunoit komteknumu 1udpoBbix o0OpasoBatenbHbix  pecypcoB  (http://school-
collection.edu.ru/).

2. Tlopran «EguHOe comepkanue o01mero oopazoBanus». — [DnekTpoHHbIi pecypc]. — URL:
https://edsoo.ru/

3. HHdopmarmoHHO-TTOMCKOBAs cHCTeMa «3aauu 110 TEOMETPHIY. — [ DIEKTPOHHBIN pecypc]. —

URL.: https://zadachi.mccme.ru/2012/local.html

O6pasoBarenbHblii ieHTp «Cupuyc». — [Dnekrponnsiii pecypc]. — URL: https://sochisirius.ru/

bubnunoreka mudpoBoro oopaszoBaTenbHOro KonteHta. https://lesson.edu.ru/lesson/18799007-

4418-4b53-8b85-5cc8df8a291e
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