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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS IS
oOyuatomuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABIBIAEMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBIIIIOIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHWs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCSI.

HEJIU N3YYEHUSA YYEBHOT'O KYPCA

BaxxHOCTh ydueOHOTrO Kypca TEeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKONH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOydYeHUS T€OMETPUH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydaronumxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMii, COOTHOIICHHH PEAJBHOTO M HWICAIBHOI0, XapaKTepe OTPaKCHHS
MaTEMaTUYECKON HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK U POJIHM MaTeMaTHUE€CKOr0 MOJIEIUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUalIUXCs, a
TaK)KE€ KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBisieTcs: OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK U TyMaHUTApHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE€ TPU HM3YUYECHUU OO0YUYaIOIIUMHUCS
MNOHSITUIHBIX OCHOB T€OMETPUHU U TTOCTPOEHUU IEMOYKH JIOTHUECKUX YTBEPIKICHUMI
B XOJI¢ PEIICHHS TEOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O0JaCTIX NEeATEIbHOCTU dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUadbHOrO OBITHSA, (opMma
OTPaKCHUS OKPYIKAIOIIEr0 MHpPA, yCIOBUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3HbIC BUBI yUSOHOU U TPYIOBOM NESITEIHHOCTH, SBIISCTCS
OTHUM "3 TPO(PECCHOHANFHO BaXXHBIX KAadeCTB, IMOATOMY aKTyajbHa 3a/ada
dopMupoBaHusT 'y  OOydYaOIUXCS  MPOCTPAHCTBEHHOTO  MBINIUICHUS  Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIlPaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypOBHE 00yueHuss — 00IIeo0pa3oBaTelbHOE U  OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyyaromuxcs yepe3 odecrneyeHne BO3MOKHOCTU MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, CHeUu(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKEHHS  o0pa3oBaHUA 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE IIpelHAa3HA4YEeHA IS
0oOy4YarommXcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPyAHEHHM
Ha ypOBHE OCHOBHOro oOmiero o0pa3zoBanus. Takum oOpazoM, oOyuaromuecs Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U HeoOXOAUMbIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPUIO OoJiee IyOoKo, ecliu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPHUYECKMX 3HAHUAX B
npodeccuoHaIbHOM IeITeTbHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIMX  3a7ay. [IpHOpUTETHBIMM 3aJayaMH  OCBOCHHS  Kypca
«I"eometpun» Ha 6a3oBoM ypoBHe B 10—11 kitaccax siBisitoTCS:

e (opMUpOBaHHE TPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJbTYPBI U OCO3HaHUE €€ B3aUMOCBSI3U C OKPY’KAIOIUM MHUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PAaHHUKAX U TEJIaX BpaLIeHUsI KaK
O BAKHEHWIIMX MATEMATHYECKHX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBATH U
U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEKax, MOJAENHAX U B
peabHOM MHPE MHOTOI'PAaHHUKH U TEJIA BpaLCHUS;

e OBJIQJICHHE METOJaMH PELIEHUs 3a/1ay Ha MOCTPOEHUS Ha M300paKeHUsX
IIPOCTPAHCTBEHHBIX UTYD;

e (GopMHpOBaHHWE YMEHHsI OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TEJIaX BPALIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  DPEIICHHs  OCHOBHBIX  THIIOB  3a]ady;
(GopMupoBaHHE yMEHHUS MPOBOJUTH  HECIOXKHBIE  JJOKa3aTeJIbHbIE
pacCyXKJIeHus B XOJ€ PEIIEHUS CTEPEOMETPUYECKHX 3aJad U 3ajay C
PAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaAJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronuxcs,
[IO3HABATEIbHON AKTUBHOCTH, MCCIEJOBATENbCKUX YMEHUN, KpUTUIHOCTH
MBIILIJIEHUS;

e (opMupoBaHue (PYHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON r€OMETPHUH:
YMEHHUE PACIIO3HABATH MPOSABIECHUS F€OMETPUUECKUX TTOHATHI, OOBEKTOB U



3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX CUTYyallUsX U MPU U3YYECHUU
IpPYTUX  y4EOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (hOPMYJIMPOBATh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOCHHBIH TI€OMETPUUYECKUI
anmapatr = JJi1  pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIEHUBATh MOJIYUYEHHbBIE PE3YIIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYpC
CTEpPEOMETPUH B HAYAJI€ €T0 U3YUECHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUS, U OMNPENEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISIHO-KOHCTPYKTUBHOMY METOJy OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEJAMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX TMPEICTABICHUN Y
y4aluxcs B Kypce CTepeoOMEeTPpUM TPOBOJUTCS 3a CUET PEIICHUs 3a/1a4 Ha CO3/JaHue
IPOCTPAHCTBEHHBIX O00pa30B M 3ajady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HAIJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
MU3MEHEHHSI €r0 UCXOIHOTO COJIePKAHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukmny», «I[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpaliieHus,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacmipenensieTcss He TOJIBKO MO COAepKaTeIbHBIM JTUHUSAM, HO U 10 ToAaM 00ydeHus
Ha YpOBHE CpeIHEeTo 0011ero oopa3oBaHusI.

Copnepxanne 00pa3oBaHMsI, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM
OCBOGHHS paboyeil mporpamMMmbl, pacnpeaeia€HHbIM 10 ToJlaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMU
MOHSATHUSMHU Y HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYyNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIIUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX MPEACTABICHUN OO0YYaIOUIUXCs, PACIIUpss |
yryonss e€, 00pasys MpoYHble MHOYKECTBEHHBIE CBS3H.

Cocrasisitonue pyHKIMOHATBHON IPAMOTHOCTH:

o YyMEHHUE pellaTh JKU3HEHHbIE 3aJlaud B  Pa3iIu4HbIX cdepax
NEATENbHOCTH;
o CIIOCOOHOCTh MCTIONB30BATh MPUOOPETEHHBIE MATEMATHICCKUE 3HAHMUS

JUTSL peIIeHuUs 3a/1a4 B Pa3IMIHbIX chepax



o CIIOCOOHOCTh UCMOJIB30BATh MPUOOPETEHHBIE MATEMATHUYECKUE 3HAHUS
IUTSl pelIeHus 3a/1a4 B pa3IMuHbIX chepax

Cocrapasonue MaTeMaTUYECKON TPaMOTHOCTH

® YMEHHE HAXOAUTh U OTOUpaATh UH(OPMAIIHUIO;

® MPOU3BOJUTH apUPMETHUECKUE NECUCTBHUS U MPUMEHATHh UX JUIsl pelIeHUs
KOHKPETHBIX 3a/1a4;

® UHTEPIPETUPOBATH, OLIEHUBATHh U aHAJTM3UPOBATh JaHHbIE.

OCHOBHBIMM BOCIIMTATEIbHBIMU 1IEJISIMU Ha YPOKaX MAaTEMATUKH SIBISIOTCA:

o BOCIIUTAHUE KYJIbTYPhI TUYHOCTH;

o OTHOIIICHHE K MAaTEeMaTHKE KaK K 4aCTH OOIIEYEIIOBEYCCKOMN KYJIBTYPHI;

o MOHMMAaHUE 3HAYMMOCTH MATEMATHUKH JUISI HAYYHO — TEXHUYECKOTO
nporpecca;

o BOCIIUTAHUE AaKTUBHOCTH CaMOCTOSITCIIBHOCTH, OTBETCTBEHHOCTH,
TPYIOJIO0NS;

o BOCIIUTAaHUE HPABCTBEHHOCTH, KYJIbTYPbI OOIIECHUS;

o BOCIIUTAaHUE 3CTCTUUECKON KYJIbTYPHI,

o NaTPUOTUICCKOE BOCIIMTAHMCE,

o BOCIUTaHUE Tpa)UueCKON KyIbTYphl IKOJbHUKOB.

MECTO YYEBHOT' O KYPCA B YYEGBHOM IIJIAHE

Ha m3yuenne reometpun otBonutcs | vac B Hepenio B 11 kiacce, Bcero 3a rof
34 y4eOHBIX Jaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KVIACC

TeJia BpaleHus

Hunuuaapudeckast MMOBEPXHOCT, ob6pazyrornue UIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LlumuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yroias
U OCh; TUIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoliue
U BBICOTA; OCHOBAHUS 1 OOKOBasi MOBEPXHOCTb.

Cdepa u map: UEHTp, paaudyc, AUAMETpP; IJIOWIAJb MOBEPXHOCTH ChEpHI.
B3aumHoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I0maab cepol.

N3006pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIPA U KOHYCA.

KomOunaruu Ten BpanieHus ¥ MHOTOrpaHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIN
okoJio cepsl; cepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAIICHHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE cBOMCTBA 00BbEMOB Ten. Teopema 06 00BEME
NpSIMOYTOJILHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa 1 1iomaab cepol.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOUIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Cedenus nmwmHApa (MapajiebHO U MEPIEHAUKYIISIPHO OCH), CEUYEHUS KOHYCa
(mapajeIbHOE OCHOBAHUIO M IIPOXOJSIIEE YePE3 BEPIUINHY ), CEUCHHUS 11apa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miockocty U B mpocTpaHcTBe. ClI0kKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHAaTaxX. YToJd Mexay Bekropamu. CKalIpHOE TMPOU3BEAECHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMH U IDIOCKOCTAMH. KoOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOIIEecCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIIKOJIBI,
K HCTOJB30BAaHUIO ITHX JIOCTHIKEHUM B JPYTrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, HJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B MOCTPOCHUE YCTOMYUBOTO Oy IyIIETO.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAsl 3CTETHUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy>KICHUI; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jJuyHbIX BUIOB UCKYCCTBA.

DusuyecKoe BOCIIMTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
WHTEpEcax 370pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTAaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peryisapHas Gu3nIecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATETbHOCTHIO.

TpynoBoe BocmuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOWS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud U pealn30BbIBATH COOCTBEHHbIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU JKU3HU; TOTOBHOCTBHIO K aKTHUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 33724 MATEMAaTUYE€CKOM HATPABICHHOCTH.

JKOJIOrHYecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUUYECKOM KYyJIbTYpbl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-3KOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOIO XapakKTepa HSKOJOTMYECKUX  MpoOJieM;
OpHEHTALlME HA NPUMEHEHHWE MAaTEMAaTHYECKUX 3HAHUW Ui pELICHUs 3a71ay B
00J1acTu OKpY’KaroIIeH Cpeibl, INITAHUPOBAHUS MTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUU TSI OKPYKAIOIIEN CPEBI.

IleHHOCTH HAYYHOT'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHHUEM
MaTeMaTHYEeCKOM HayKu Kak c(epbl YelIOBEYECKOW JESITEIILHOCTH, ATAloB €&
pa3BUTUSL M 3HAYUMOCTH JJIsI PaA3BUTHUS LMBUJIM3ALMHU; OBJIAJICHUEM SI3IKOM
MaTeMaTUKA M MaTEeMaTHUYECKOM KyJbTYpOM Kak CpEIACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYHIECTBIISITh MPOCKTHYID U MCCIEA0BATEIIbCKYIO AEATEIIBHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTo MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsIMU, YHUBEPCATbHBIMU PecyIAMUBHBIMU 0eUCMBUIMU.

1)  Vuueepcarvnvie  nosmasamenvnvle  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECcco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYITHPOBATH
OTpEJICICHNs]  MOHSATUH; YCTAaHABIMBATH CYIIECTBCHHBIH  MPU3HAK
KJIaccuUKaIy, OCHOBaHUS MJisi OOOOIIEHWS W CpaBHEHUS, KPUTCPUH
IPOBOJAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;

e BBISBIISATH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U W
mpoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;
npeiaraTh KpUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIJIFOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTU4yeCKUX
YTBEPKAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pElIeHUs, BbHIOMpaTh HauOoyiee MOAXOASAMMA C y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpodIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOoe, (opMupoBatb  TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbeKTa, SIBICHMS, TNPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENBHO (POPMYIMPOBATH 0OOOIIEHUS U BBIBOJBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IpoOllecca, a TaKkKe BbIIBUTaTh
IPEIOI0KEHHUS O €r0 Pa3sBUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumei:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MHPOPMALIIIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
c(OopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKAmueHwvle  Oelicmsus,  0becnedugarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBHUHU C YCIOBUSMHU
U LIETISIMU OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJAY PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B XOJI€ 00CYKIEHMsI 3a7aBaTh BOIIPOCHI [10 CYIECTBY 00CYX AAEMOMN TEMBI,
poO0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALICJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBISATh CBOM CYXXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHApyXUBaTh pa3jMyhe U CXOACTBO MO3ULIUHI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSITEIbHO BEIOUPATh (hOpMAT BBICTYILIICHUS
¢ Y4€TOM 3aj7a4 IPE3CHTALMU U OCOOEHHOCTEN ayAUTOPHUN.

CoTpyaHu4ecTBo:

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaIbHON
paboThl MpU peuieHur Y4eOHbIX 3a/ay; MPUHUMATH II€JIb COBMECTHOM
NEeSTENbHOCTH, IUIAaHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThl,
pacnpenensiTh BHABI paboOT, JIOroBapuMBaThCA, OOCYXKIATh MpOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbl» W WHBIC); BBINOJHATH CBOI 4YacThb pabOThl U
KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTMMHU YJI€HAMH KOMaH/1bl; OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT IO KPUTEPUsM,
c(OpMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom opmuposanue
CMBICTIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHSI
C YIETOM UMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uH()OpMAaIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TO3HABATENBHOW pedJeKCHd KaKk OCO3HAHUS
COBEpILIAEMBIX JIEHUCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [TPY PELICHUH 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB,
JAHHBIX, HAJEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBHUSIM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKECHUS PE3yJIbTAaTOB JIESTEIBbHOCTH,
HaxOJUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATHAMH: ITHIUHAPUYECKAs IOBEPXHOCTh, OOpasyromue
ATMHAPUICCKOHN MMOBEPXHOCTH; IWJIMHAP; KOHWYECKAsk IOBEPXHOCTH, 00pa3yIonue
KOHUYECKOHN TTOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYYCHUS TEJT BPAIICHUSI.

KrnaccudummposaTs B3aUMHOE pacoNOKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOS;
L1aPOBOM CEKTOP.

Berauciate  00BEMBI M IUIOIIAAM  TIOBEPXHOCTEH  Tel  BpallCHMS,
TCOMETPUYCCKUX TEJ C TPUMEHECHUEM (HOPMYII.

OnepupoBaTh NOHITHUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U ONMMCaHHBIN
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIH TEJIO BPaICHUS.

BBIYUCIIATE COOTHOIICHUS MEXIY IUIONIA[SMU MOBEPXHOCTEH W 00BEMaMM
MOI00HBIX TEIL.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BoInonHATH (BBIHOCHBIC) TIIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: Buj cBEepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHUS.

W3BnekaTh, WHTEPHPETHPOBATH H MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHYECKUX (UTypax, MPEACTABICHHYIO HA YepTeXax H
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE  ICHCTBUS  CIIOKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHHS BEKTOPA Ha YUCIIO, OOBACHITH, KAKUMU CBOMCTBAaMH OHU 00JIaaro0T.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJh BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpA, YTOI MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHEIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M MIPOM3BEACHUE BEKTOPA HA YUCIIO0, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE TMPOW3BEIACHUE, PACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.



[IpumensTh reomeTpruueckue (HaxThl 715 pEIICHHs CTEPEOMETPUUECKUX 33124,
[IPEIIOJIaraiuX HECKOJIBKO 1IaroB PELIeHUs, €CIIA YCI0BUs IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

Pemate npocreiimne reoMeTpU4ECKUE 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLUCHUH U
HAXO0XKJECHUE F€OMETPUUYECKUX BEIMYHMH M0 00pa3laM Wil alropuTMam, IpUMEHss
M3BECTHBIE METO/IbI IIPY PELICHUHU CTaHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

[IpuMeHaT, mpocTedive IpOrpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAUTE IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PaCIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBbIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallUd W IIPUMEHATH HW3YYCHHBIE MOHATHUS B MPOLIECCE IIOUCKA pPELICHUs
MaTeMaTU4YeCKu C(HOPMYJIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHI U TEOpeM, armapara aireopbl; pemarhb
[IPAKTUYECKUE 3a71a4M, CBA3aHHbBIC C HAXOK/IECHUEM T€OMETPUYECKUX BEJIUYMH.



11 KVIACC

KosnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Tena Bpamenus 12
OO6bEMBI TEN 5)
BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpEeHnue, 060611IeHNE, 5 1
cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




CIIOCOBbI OLEHKUA JOCTUXEHUSA YUAHIUMUCHA
IJIAHUPYEMBIX PE3YJIBTATOB

VYuutenp OLEHHMBAeT 3HAHUS W YMEHHMS y4YalllUXCsl C YYETOM HX
MHIUBUIYAbHBIX OCOOCHHOCTEH.

1. Copepxxanue u 00BbeM  Marepuana, MOAJIEKAIIET0  MPOBEPKE,
onpezensercs nporpammoil. [Ipu mpoBepke ycBOeHHUsI MaTepuasa HY>KHO BBISBISTH
MOJIHOTY, MPOYHOCTh YCBOEHHUS y4YalllUMUCS TEOPUM U YMEHUS NPHUMEHITh €€ Ha
MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYyaIlUsX.

2. OcHoBHbIMU (hOpMaMH TPOBEPKH 3HAHWM W YMEHHUH ydYalluxcs o
MaTEMaTHUKE ABJISIIOTCS MUCbMEHHAs KOHTPOJIbHAsE paboTa M YCTHBIN OMpocC.

[Ipy olLleHKE MHCBMEHHBIX M YCTHBIX OTBETOB YUYWUTEIh B NEPBYIO OUYEpelb
YUUTBHIBAET MOKAa3aHHbIE yYallUMUCA 3HaHMUS U yMeHHs. OUeHKa 3aBUCHUT TakKe OT
HAJIMYUS U XapaKkTepa MOTPelIHOCTe, JOMYIIEHHBIX YUalluMUCH.

3. Cpenu norpemHocTe BEIACIIIOTCS owuboKu u Hedouemol. Iloepewnocmes
CUMTAeTCA OIIMOKOMW, €CIM OHAa CBUACTEILCTBYET O TOM, YTO YYEHHUK HE OBJIAJeN
OCHOBHBIMU 3HAHUSIMH, YMEHHUSIMHU, YKa3aHHBIMU B TIpOrpamMmMe.

K nedouemam oTHOCSATCS MOTPENTHOCTH, CBUIETEIHCTBYIOIIME O HEIOCTATOYHO
MOJTHOM WJIM HEJ0CTaTOYHO MPOYHOM YCBOCHUH OCHOBHBIX 3HAHWNA M yMEHUH Wi 00
OTCYTCTBMU 3HAHMI, HE CUMTAIOIIMUXCS B IPOrpaMMe OCHOBHBIMU. Heroueramu Takxke
CUMTAIOTCS: TIOTPEIIHOCTH, KOTOPhIE HE MPUBEINIU K UCKAKEHUIO CMBICIIA TTOJTYy4YE€HHOTO
YYEHUKOM 3a/IaHMsI UJTU CTII0c00a ero BHITIOJIHEHUS; HEaKKypaTHas 3alich; HEOpEKHOE
BBITMIOJTHEHUE YepTexKa.

['panunia Mexay ommOKaMu W HEJOYETaMU SIBIISIETCS B HEKOTOPOUM CTENeHH
ycioBHOM. [lpu omHHMX 00CTOSATENBCTBAX MOMYIIEHHAS YYaIlUMHCS MOTPEIIHOCTh
MOKET paccMaTpuBaTbCS YUHUTEJIEM Kak OIIMOKa, B JPYyroe BpeMsl U TPH JIPYTUX
00CTOATEILCTBAX — KaK HEIOYET.

4. 3amanusg JUisi YCTHOTO W MHCHbMEHHOTO OMNpOCa YYalluXCs COCTOAT W3
TEOPETUYECKUX BOTIPOCOB U 3a71a4.

OTBeT Ha TEOPETUUYECKUI BOMPOC CUUTAETCS OE3YyNpPEUHBIM, €CIIU TI0 CBOEMY
COJIEPKaHHUIO TIOJHOCTBIO COOTBETCTBYET BOIPOCY, COIEPKUT BCE HEOOXOIUMBIE
TeopeTHuecKkrue (QakThl I 0OOCHOBAHHBIE BBIBOJBI, & €0 M3J0XKEHHE U MHUCbMEHHAas
3alUCh MAaTeMaTU4YeCKU TpaMOTHbI M OTJIWYAIOTCS MOCIEI0BATEIbHOCTBIO U
AKKypaTHOCTBIO.

Pemenue 3amaun cumtaeTcs 0e3yNpedyHBIM, €CJIM MPABWIBHO BBIOpaH CHIOCO0
pellleHusl, CaMO PEIIEHUE COMPOBOXKIACTCS HEOOXOAUMBIMU OOBSCHEHUSIMH, BEPHO
BBITIOJTHEHBI HY’KHBIE BBIYMCICHHS M TpPeoOpa30oBaHUs, IMOIY4YEH BEPHBIM OTBET,
MIOCJIEIOBATENIBHO U AKKYPaTHO 3aIIMCaHO PELICHHUE.

5. OneHka oTBeTa Yydyamierocss Ipd YCTHOM M IMCBMEHHOM OIpOCe
IIPOBOJUTCS MO NATHOAIJIBHOM CHCTEME, T. €. 3a OTBET BBICTABIAECTCA OJHA U3
ormeTok: 1 (mioxo), 2 (Hey1IOBNETBOPUTENBHO), 3  (YIIOBIETBOPUTENBHO), 4
(xopor1i0), 5 (OTJIIMYHO).

6. VYyuTenp MOXKET MOBBICUTh OTMETKY 33 OPUTMHAJIBLHBIA OTBET HA BOIIPOC
WIM OpPUIMHAJIBHOE pEIICHHE 3aJladyd, KOTOpBbIE CBUIETEIBCTBYIOT O BBICOKOM



MaTeMaTUYeCKOM Pa3BUTHHU Y4YAILErocs; 3a pelleHHe OoJee CIOKHOM 3aJaud Wid
OTBET Ha 00JIee CI0KHBII BOIPOC, MPEAT0KEHHBIE YUAIIEeMYCsl IOMOJHUTEIBHO MOCIIE
BBINIOJIHEHUS UM 3aJaHU.

Kpurepun ommbok

K rpyObim ommbkaM OTHOCSTCS OIIKUOKH, KOTOpbIE OOHAPYKUBAIOT HE3HAHUE
ydamumucs Gopmy, IpaBHil, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHUE X IPUMEHSATD;
HE3HAHME NPUEMOB pEUICHUS 3a/Jady, paccMaTpUBAeMbIX B Yy4YeOHHKAX, a TaKxKe
BBIYHMCIUTEIbHBIE OIIMOKH, €CJIM OHU HE SIBISIOTCS OMUCKOM;

K  HerpyObIM ommOKamM OTHOCSATCS: MOTEPs] KOPHS WJIM COXPAHEHHE B OTBETE
IIOCTOPOHHETO KOpHS; OTOpachiBaHWE 0€3 OOBSCHEHUN OJHOr0 U3 HUX W
paBHO3HAYHBIEC UM;

K HEJ0YeTaM OTHOCSTCS: HepalMOHAJbHOE pEelIeHHe, OIMUCKH,
HEJ0CTaTOYHOCTh MJIM OTCYTCTBUE MOSICHEHHI, 000CHOBAHUM B PEIICHUIX

OneHka yCTHBIX OTBETOB yYalllUXCs

OTBeT OLICHUBAETCS OMMEMKOLU «5», €CITU YUEHUK:

MOJIHO PACKpBLI COAEp)KaHWE Marepuaja B o0beMe, MPeAyCMOTPEHHOM
IPOrpaMMOM U

y4eOHUKOM, HM3JIOKHUJ MaTepuall T'PAMOTHBIM S3BIKOM B
OTpEJICTICHHOW  JIOTUYECKOMN

MOCJIEIOBATEIBHOCTH, TOYHO HCIIOJIb3Ysl MAaTeMaTUYECKyI0 TEPMUHOJIOTHIO U
CUMBOJIMKY; TIPaBWJIBHO BBITIOJIHWII PUCYHKH, YEPTEXH, TpadUKH, COIMyTCTBYIOLIUE
OTBETY; IIOKa3aJl YMEHHE WLTFOCTPUPOBATH TEOPETUUECKUE TI0JI0KEHHSI KOHKPETHBIMU

OpUMEpaMH, MPUMEHATbH HMX B HOBOM CHUTyallUW TIIpU  BBIIIOJIHEHHUU
NPAKTUYECKOTO  3aJaHus; IPOJEMOHCTPUPOBAJ YCBOCHHE paHee HW3YYEHHBIX
COITYTCTBYIOILIUX BOIIPOCOB,

c(OPMUPOBAHHOCTh U YCTOMYMBOCTD UCIIOJIb3YEMBIX IIPU OTPaOOTKE YMEHUN U
HaBBIKOB; OTBEYAJl CAMOCTOATEIbHO 0€3 HaBOJAIIMX BONPOCOB yuuTelss. Bo3MoxHbI
OJIHA - JIBE

HETOYHOCTH NPU OCBELIEHUU BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJKaX,
KOTOpBIE YYEHHUK JIETKO UCIIPABUII IO 3aMEYAHUIO YUUTEIS.

OTBeT OLICHMBAETCS OTMETKOW «4», €ClIM OH YJOBIETBOPSAET B OCHOBHOM
TpeOOBaHMUSIM Ha OLEHKY «5», HO IIPU 3TOM UMEET OJJUH U3 HEIOCTATKOB:

B U3JIO)KEHUU JIONYyIIEHbl HeOOdblIMe MpoOenbl, HE  HCKa3MBILNE
MaTeMaTU4YeCKOe

CoJlepKaHUE OTBETA; JOIYIIEHbl OJUH — JBa HEI0YeTa IPH OCBEIICHUU
OCHOBHOTI'O COJIEpXKaHUs OTBETA,

UCTIPaBJICHHBIC M0 3aMEYaHUIO YUUTEIs; TOMYIEeHbl omuOKa nin Oosee JBYX
HEJJ0YETOB MPH OCBELIEHUU BTOPOCTENEHHBIX

BOIPOCOB WJIM B BBIKJI/IKaX, JJETKO MCIPABJIECHHBIE M0 3aMEYAHHUIO YUUTEIS.

OtmeTka «3» CTaBUTCA B CAEAYIOIIMX CIyYasx:

HENOJIHO WJIM HEIOCJEI0BaTENbHO PACKPBITO COAEpP)KaHUWE MaTepuasna, HO
MIOKAa3aHO 0011lee MOHMMaHHE BONPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE
ULl JaJbHEWIIEro  yCBOEHWS  IPOrpaMMHOr0  Mmartepuana  (OmpeseseHHbIe
«TpeboBaHMsAMU K MaTEMAaTUYECKOIN MOATOTOBKE YUAIIUXCS»); UMEJIUCH 3aTPyAHEHUS
VI JOIYIIEHbI OUIMOKU B ONPEEICHUH MTOHATUM, NCIIOJI30BAHUN MATEMATHUYECKON



TEPMUHOJIOTUM, YEPTEKaX, BBIKIAJAKAX, MCOPABICHHBIE TIOCIE HECKOJBKUX
HABOJIAIIUX BOMPOCOB YUUTENS, YUCHUK HE CIPABWICS C MPUMEHEHHEM TEOPHUU B
HOBOM CUTYyallMU MPHU BBINOTHEHUU MPAKTUYECKOTO 3aJaHUs, HO BBITIOJTHII 3aJaHUS
00s13aT€NTbHOTO YPOBHS CIIOKHOCTH MO JJaHHOM TeMe; MPU 3HAHWUU TEOPETHUUYECKOTO
Marepualia BbISBICHA HEA0CTaTOUYHAs CHOPMUPOBAHHOCTh

OCHOBHBIX YMEHHI U HABBIKOB.

OTMmeTka «2» CTaBUTCS B CIHEAYIONIMX CIy4asix: HE PAaCKpbITO OCHOBHOE
coJiep>KaHKe yueOHOTO MaTepurarna;

0oOHapy»XeHO HE3HAHUE WM HEMOHMMAaHHE YYEHUKOM OOoJbled uiu Hauboiee
BOXHOW 4acTH y4yeOHOTO Marepuasa; JOMyIIeHbl OMMUOKN B ONpEIEICHUN TTOHSITH,
IIPU UCIIOJIb30BAHUM MaTeMaTHYECKOW TEPMHUHOJIOTMH, B PUCYHKAX, yepTekKax WIH
rpadukax, B BBIKJIQJKaX, KOTOpbIE HE HCIPABIICHBI MOCJIE HECKOJIbKUX HABOJSIINX
BOIIPOCOB YUHUTEJIS.

Oyenka nucomennvix pabom yyawuxcsi — OTMeTKa «5» CTaBUTCS, ecu: padoTta
BBITIOJIHEHA TIOJIHOCTHIO;

B JIOTMYECKUX PACCYXKJICHHSIX M OOOCHOBAaHWU PEIICHUs] HET MPOOEToB U
omuOOK; B pENICHUH HET MaTEeMaTHUYECKUX OIMMUOOK (BO3MOKHA OJHA HETOYHOCTb,
OMHCKA, HE SBJSAIONMIASCA CIICACTBUEM HE3HAHUS WIM HEMOHUMAaHUs Y4eOHOro
MaTepuana).

OtMmeTka «4» CTaBUTCS, €CIIU:

paboTa BBIMOJIHEHA TIOJIHOCTBIO, HO OOOCHOBAaHHUSI IIIArOB  PEIICHUS
HEJAOCTAaTOYHbl (€ClM yYMEHHE OOOCHOBBIBATH PACCYXKIEHHUS HE  SBJISIIOCH
CHeIUATbHBIM 00bEKTOM MPOBEPKH); AOIMYyIIIEHA OJJHA OIUOKA WK JBA-TPHU HEI0UETa
B BBIKJIaJIKaX, PUCYHKax, 4YepTekax WM rpapukax (eciaum 3TH BHUIbI pabOThl He
SABJISUTACH CTIEIUATIBHBIM O0OBEKTOM IIPOBEPKH).

OtmMmeTka «3» cTaBUTCS, €CIIU:

JOMYIIEeHBl OoJiee OaHOM OmuOKM WM 0Oojiee JBYX-TpPEeX HEIO0YETOB B
BBIKJIQJIKAX, 4YepTekax Wik rpadukax, HO YYallWiics BianeeT o00s3aTeIbHBIMU
YMEHUSIMU TI0 TIPOBEPSIEMOI TEMe.

OTMeTKa «2)» CTaBUTCS, €CIIH:

JIOTIYIIEHBI CYIIECTBEHHbIE OIMMUOKH, MOKA3aBIIUE, YTO YYalllMiCs HE BIAJCeT
00s3aTEIbHBIMU YMEHUSIMU TI0 IAaHHOW TeMeE B MTOJIHON Mepe.

Oyenka mecmogulx pabom yuauuxcsi

OtmeTka «5» cTaBUTCSA, €Ciu: yJaniuiicss BeimoiaHui BepHo 90-100% paboTsl

OtmeTka «4» cTaBUTCS, €ciu: ydaniuiics BepHo BoIoHII 70-89% paboTsl

OtmeTKa «3» CTaBUTCS, €CIM: yJaruiicss BepHo BbITOMHII 50-69% paboTh

OtMmeTKa «2» CTaBUTCS, €CIU: ydaluiicss BeIoaHWI MmeHee 50% paboTbl

- HE YCBOWJI CYIIIECTBEHHYIO YacTh YUeOHOTO MaTepuana;

- JOMYCKaeT 3HAYUTEIbHbIE OITMOKU MPH €r0 U3JI0)KEHUU CBOMMHU CJIOBAMU;
- 3aTpyAHSIETCS MOATBEPAUTH OTBET KOHKPETHBIMU NPUMEPaMU; - cJiado OTBEYAeT Ha
JOTIOJIHUTENIbHBIE BOTIPOCHI.

Oyenka «2» cmagumcsl, eciu yY4auuiics:

- MOYTH HE YCBOWII YYEOHBIN MaTepua,

- HE MOXET U3JIOKUTh €r0 CBOMMU CJIOBaMU;

- HE MOXET MOATBEPAUTH OTBET KOHKPETHBIMU MIPUMEPAMU;



- HE OTBEYAET Ha OOJIBIIYIO YaCTh JOMOJHUTEIBHBIX BOIPOCOB YUUTES.

[IpumMepHbIe HOPMBI OIIEHOK BBIMOJIHEHHUS YUalTUMHUCS rpadUuecKux 3aJaHuil U
MPaKTUYECKUX paboT Ommemka «5» cmagumcs, eciu Y4aujuiics.

- TBOPYECKHU IJIAHUPYET BHITTOJTHEHUE PaOOTHI;

- CaMOCTOSITEJIbHO M TOJHOCTBIO HCIOJB3YET 3HAHUS IPOTrPaMMHOIO
Martepuana;

- MPaBUJIBHO U aKKypPaTHO BBITIOJNHAET 3aJJaHUE;

- YyMEET  IIOJIb30BAaTbCS  CIPABOYHOM  JIMTEPATYpPOH,  HAIVISIAHBIMU
ocoOusIMH, TPUOOPAMU U APYTHUMH CPEJCTBAMMU.

Ommemka «4» cmasumcs, eciu y4awuics:

- MPaBUJILHO TJIAHUPYET BHITIOJIHEHHUE PaOOTHI;

- CaMOCTOSITEILHO UCIIOJIB3YET 3HAHUS MPOTPAMMHOTO MaTepuara;

- B OCHOBHOM IPaBWJILHO U aKKYPATHO BBHITIOJHSIET 3a1aHUE;

- yMeeT  TOJIb30BaThCsl  CIPABOYHOM  JUTEPATypoH,  HAIVISIAHBIMHU
OCOOUSIMU, IPUOOPAMH U IPYTHUMU CPEACTBAMHU.

Ommemxka «3» cmasumcsi, eciu y4aujuics.

- JOTTyCKaeT OIIMOKY MPH TJIAHUPOBAHUM BBITIOIHEHUS PaOOTHI;

- HE MOXET CaMOCTOSITEILHO MCIOJIb30BaTh 3HAYUTEIBHYIO YaCcTh 3HAHUU
IPOrpaMMHOI0 MaTepHaa;

- JIOTTyCKaeT OIMIMOKY U HEAKKYPATHO BBHITIOTHSET 3a/1aHUE;

- 3aTPYJHSACTCS] CAaMOCTOATENIBLHO MCIIOIB30BaTh CIIPABOYHYIO JTUTEPATYPY,
HaTJIsAIHbIe TOCOOUS, MPUOOPHI U IPYTHE CPENICTRA.

Ommemka «2» cmagumcsi, eciu Y4aujuiics.

- HE MOJKET MPaBWIHHO CIJIAHUPOBATH BBHIMOJHEHUE PAOOTHI;

- HE MOJKET MCIOJIb30BaTh 3HAHUS MPOTPAMMHOI0 MaTepHaa;

- JIOITyCKaeT rpyObie OIIMOKU U HEAKKYPATHO BBITIOIHSET 3aJaHUE;

- HE MOXET CaMOCTOSITEIbHO HCIOJIb30BaTh CIPABOYHYIO JHUTEPATypY,
HaTJISITHBIC TIOCOOUS, MPUOOPHI U APYTHe CPEICTRA.

OneHnBaHue TECTa y4YalIuXcsi MPOU3BOIUTCS IO CIEIYIONIEH CUCTEME

«5» - mony4aroT yJarmuecs, crpaBuBInmecs ¢ padortout 100 - 90 %j;

«4» - CTaBUTCS B TOM CIIy4ae, €CJIM BEPHbIE OTBETHI cOCTABISIOT 71 10 89 % ot
0OIIIETO KOJIMYECTBA;

«3» - cooTBETCTBYET padote, coaepx amieit 50 — 70 % npaBUIbHBIX OTBETOB.

«2» - cOOTBETCTBYET padote, coaepxkaiieit Mmenee 50 % NpaBUIBHBIX OTBETOB.



YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ1Sd YYEHUKA

1. Maremaruka: anreOpa M Hayajlla MaTeMaTHYECKOro aHaiu3a, reometpusd, 11
kinacc/ Bepuep A. JI., Kapn A.Il.,, Axuuonepnoe ob6miectBo «M3marenbcTBo
«IIpocseenue.

2. MaremaTuka: anreOpa ¥ Hayajla MaTeMaTHYECKOro aHainuza, reomerpus, 11
kinacc/ MopnakoBuu A. I'., CmupuoBa M. M., Cemenor II. B., OO6mectBo C
OrpaHn4eHHON 0TBETCTBEHHOCTHIO « IO MHEMO3UMHA»

3. Marematuka: anrebpa W Hayajga MaTeMaTHYECKOro aHalau3a, T'€OMETpHs.
Anrebpa u Hauajga martematuuyeckoro anamuza, 10-11 kmaccel/ Anumon II1A.,
Konsarun KO.M., TkaueBa M.B. u apyrue, AkimonepHoe oOmectBo «M3narenbcTBo
«IIpocaernieHuey.

4. Marematuka: anrebpa W Hayajga MaTeMaTUYECKOrOo aHajau3a, T'e€OMETpPHS.
AnreOpa u Hayana MaTeMaTh4yeckoro aHanmsa, 11 kmacc/ Mypasun I'.K., MypaBuna
O.B., O6miecTtBO ¢ OrpaHMYECHHONW OTBETCTBEHHOCTHIO «JIPODAY; AKIuoHEpHOE
obmectBo «M3aarenscTBO «IIpocBerieHuey.

5. Marematuka: anrebpa W Hayajla MaTeMaTHYECKOro aHalau3a, T'€OMETpHUs.
AnreOpa u Hayaja MaTeMaTH4eckoro aHanusa (B 2 yactax), 10—11 xmaccel/ Yacts 1:
Mopakosuu A.I'., CemenoB II.B.; Yacte 2: Mopakosuu A.I'. u apyrue; moju
penakmueit Mopakosuda A.I'., O01IecTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO «MOL]
MHEMO3HHA».

6. MaremaTtuka: anrebpa W Hayajda MaTEeMaTHYECKOTO aHalIW3a, TE€OMETPHS.
AnreOpa u Hadasia MaTeMaTH4YecKoro aHaiau3a (B 2 gactsax), 11 xkimacc/ MopakoBud A.
I'., Cemenon I1.B., Anexcanaposa JI.A., Mapnaxaesa E.JI., AkiimonepHoe o011ecTBo
«M3parenscTBO «IIpocBemenue».

/. MartemaTtuka: anrebpa W Hayajga MaTEeMaTHYECKOTO aHalIW3a, TECOMETPHS.
I'eometpus, 10—11 knaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuer C.b. u apyrue,
AxmmonepHoe o6miectBo «M3narensctBo «IIpocsemienue».

8. MaremaTtuka: anrebpa M Hadajga MaTEMaTUYECKOTO aHajlu3a, TEeOMETpPHS.
I'eomerpusi, 10-11 xmacce/ CmmpuoBa M. M., OOmecTtBo ¢ OrpaHUYEeHHOU
oTBeTCTBeHHOCTHIO « IOl MHEMO3HA ».

9. MaremaTtuka: anrebpa W Hayajga MaTEeMaTHYECKOTO aHalIW3a, TECOMETPHS.
I'eomerpusi, 10-11 «xmacce/ [MHaperun WN.®., OOmecTBO ¢ OrpaHUYCHHOU
orBeTCTBEHHOCThIO  «JIPODA»;  Axumonepnoe  obOmectBo  «M3maTenbcTBo
«IIpocsemenuey.

10.Marematnka: anrebpa W Hadajia MaTeMaTHYECKOTO aHaln3a, TEOMETpPHS.
I'eometpus, 11 kinace/ CmupuoB B. A., CmuproBa 1. M., O0111ecTBO ¢ OrpaHU4EHHOM



orBeTcTBeHHOCThIO M3nmarenbcknii 1nentp «BEHTAHA-TPA®»; AxkunuonepHoe
obmectBo «M3narensctBO «lIpocBemenue.

11.Maremaruka. I'eomerpusi, 11 wmacc/ Mep3nsk A.I'., Homuposckuii [I.A.,
[Mononckuii B. b., AAxup M. C.; non penakiueit Ilogonsckoro B.E., OGuiectBo ¢
OTpaHWYEHHON OTBETCTBEHHOCTHIO M3patensckuil uneHtp «BEHTAHA-TPA®y;
AxmmonepHoe odmectBo «M3marensctBo «lIpocBenieHue.

12 Marematuka. ['eometpus / Mepsnsk A.I'., Homuposckuii /1. A., Ilonsikos B. M.;
nox penakuueit [logonsckoro B.E, OOmiecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-TPA®y; Axkuinonepuoe o61iectBo «3natenbeTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Maremaruka: anreOpa W Hayajga MaTeMaTUYECKOrO aHaiu3a, IEOMETpUS.
I'eometpus, 11 knacc/ CmupuoB B. A., CmupnoBa U. M., O61iecTBoO ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3matensckuii 1neHtp «BEHTAHA-I'PA®»; AxiuonepHoe
obmectBo «M3narensctBO «IIpocBemnienue

2. Marematuka. 'eomerpus / Mep3nsk A.I'., Homuposckuii J[.A., TTonsikos B. M.;
noxa peaakuueit [Togonbckoro B.E, O6miecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp « BEHTAHA-TPA®y; Aktinonepuoe o61iecTBo «M3natenbcTBo
«IIpocsewmenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
1. Poccwiickas anekTpoHHas mkoia https://resh.edu.ru/
2. MocKkoBcKas 3JICKTpOHHAs mmKoja hitps://www.mos.ru/city/projects/mesh/
3. Konctpykrop pabounx mporpamm  https://edsoo.ru/konstruktor-rabochih-

programm/
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