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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pazpaboraHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa CPEeAHEro O0IIero oopa3oBaHusl,
C y4€éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWM, TPEABIBIIEMBIX K
MaTeMaTU4eCcKOMy OOpa3oBaHUIO, U TPAJUIMNA POCCUHCKOr0 0oOpa3oBaHMUS.
Peanuzanmst mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUCBBIMU KOMITCTCHIIHSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 0Opa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTHIO METAINPEJAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHsS TEOMETPHUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GOpMHpOBaHUS (YHKIIMOHAIBHOM MaTeMaTHYCCKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazButre y oOydaronmxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH W MPOUCXOKIECHUU T'€OMETPUUYECKUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SIBIEHUH U TIPOLIECCOB PEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAayK M POJIU MAaTEMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS
yyaliuxcsi, a TaKKe Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYCHUU OO0YUYAIOIIUMHUCS
MOHATUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPU PEIICHUH 337a4 €CTeCTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COIMaIbHOTO OBITHS, (opMma
OTPaXCHHSI OKPYIKAIOIIETO0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBanusi  AedcTBUTenbHOCTH. OmepupoBaHUE  TPOCTPAHCTBEHHBIMU
oOpazamMu O0O0BEAMHSICT pa3Hble BUIBI Y4€OHOW U TPYJIOBOM JEATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3ajadya (opMUpOBaHUA y OOYYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH M0 MHOTUM HAIMPABICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeIbHOE U OOILIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUA CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUM MW JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
1O CTIEUATLHOCTSM, HE CBA3aHHBIM C MPUKIIAHBIM HUCIOJIb30BaHUEM I'€OMETPUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAyeHa s
00y4Jaromuxcs CPpeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIHHBIX 3aTPYTHCHHUIN
Ha ypOBHE OCHOBHOI0 oOmero odpa3zoBanus. Takum oOpa3zom, oOydwaromiuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTBH OOIIME MaTeMaTHUYEeCKHE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €CM B JajibHEHUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTkeHue 1Eenu OCBOEHUS TMPOTrpaMMbl  OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3aJadyaMd  OCBOCHHUS  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sSBISIOTCS:

- (opmupoBaHue TpEACTABICHHS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

- (opmupoBaHue MpeACTaBICHUS O MHOTOTpaHHUKAX M Tellax BpPAICHUS
KaK O BOXXHEWIINX MAaTEMaTUYECKUX MOJEIIAX, TO3BOJISIIONINX ONUCHIBATH
Y U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

- (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha 4YEpTEkKaX, MOJENSAX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

« OBJAJICHHE METOJIaMH PEIICHUS 3aJlad Ha MOCTPOCHHUS Ha U300paKeHHSIX
IPOCTPAHCTBEHHBIX (HUTYD;

- ((opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

« OBJAQJCHWE  QITOPUTMAMH  DEIICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHUE yMEHHS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyKIeHusl B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

+ pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKUX CrIocOOHOCTEN
oOyyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



- (QopmupoBanue (G yHKIIMOHATBHOM IPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUM U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKUN amnmapaT JUisl pelieHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAn4YUTENHLHON OCOOGHHOCTBHIO MPOTpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4deHWs 3aJad, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEICIEHHBIM 00pa30oM OpraHu3oOBaHHas paboTa Hajl
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOSH OCHOBE YYBCTBEHHOCTH INMPEIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpPEOMETPUU IMPOBOAMTCS 3a CUET pEIICHUs 3ajJad Ha
CO3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpHUpPOBAHUE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HATJIAIHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE conepxkaTenbHble TUHUU Kypca «I'eometpun» B 10-11 knaccax:
«MHororpanHukn», «IIpsmble U TIOCKOCTH B IPOCTPAHCTBE», « Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHEI B MPOCTpaHCTBE». DOpMUpPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO 10 COAEPXKAaTeNbHBbIM JIMHUSAM, HO W IO TOJaM
o0y4eHUs Ha YPOBHE CpPEIHETr0 O0IIero oOpa3oBaHMs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJIECHUE T'ECOMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJII0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYydYaOIMUXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reomerpumn otBoaMTCA 2 4aca B Heaento B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINeEcs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApaJUICIIbHBIE IpPsMblE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMM; YIOJI MEXKAY MPsIMBIMU B IIPOCTPAHCTBE.
ITapannenbHOCTD IIJIOCKOCTEM napaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocreiimivue mnpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapaieenurne; MoCTpPOSHNEe CeYSHHIA.

[leprieHAUKYISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC NIPSIMBbIE B
IIPOCTPAHCTBE, NPSAMBIE IApPAUICIIBHBIE W NEPIECHAMKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAMKYISIPHOCTH IMpPSAMOUM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY INPSMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEWHBIM yrojl JBYI'PaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MpOeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IIPU3HAK  NEPHEHIUKYJIAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIIIYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenvnen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpaMUAbl; OOKOBas M MOJIHASI IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHAasi MNHMpaMHJa. OJNEMEHThl HOpu3Mbl M nupamuisl. IIpaBuiibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; NPAaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS NMpPaMUJa; MNpPaBUIbHAA TPEYroOJbHAs NUpPaMUIa W IPABUIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUIIBHBIX MHOTOIPAaHHHMKAX: OKTajJp,
nojieKka’ip ¥ ukocasap. CeueHust npu3Mbl U MIUPAMHUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMOU,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOM MHUPaMUIBL,
TeopemMa o MiIom@aau yceu€éHHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJsia BpamueHust

Hunusapudeckast MMOBEPXHOCT, obOpazyroriue UUAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UUJIWHIPUYECKON TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIine KOHUYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BEpIIIMHA, 00pa3yromasi
U OCh;, IUIONAAh OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH C(HEpHI.
Bzaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHHs Ha TIIOCKOCTU. Pa3BépTka muinHapa U KOHyca.

KoMmOuHanmuu Tenm BpamleHds W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenumnena u ciaeactsus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TIJIOMAIIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
mapa.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocty U B mpocTpaHcTBe. ClIOkKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Peimienwe 3amad, CBSI3aHHBIX C
MIPUMEHECHUEM TMpaBWJI JEUCTBUM ¢ Bekropamu. [IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay OpsIMBIMU U IDIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMS MPOrPaMMbl  Y4eOHOro mpeaMera
«MatemaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPakAAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCUHCKOr0 OOINEecCTBa, TMPEJICTABICHHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaKTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB U POCCUHMCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JIOCTHIKCHUH B JPYTUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOTO Hapoja;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JAcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKJIIOYasl 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHNH, paccyKXIcHUM;
BOCIIPUMMYHBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ NMHUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢dbu3ruecKoro
COBEPIIIEHCTBOBAHNA, npu 3aHSTUSX CIIOPTUBHO-03/I0POBUTEITHHOM
TESTETbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBINA BBHIOOD
Oynymieil mnpodeccud W peanu30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIC ILJIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TIPOTSHKCHUM BCEH JKU3HHW; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJIOrHYeCcKoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYphl, TOHUMAHHEM BIIHSHHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpempl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TpoOJieM;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHUYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIICH cpejbl, IUTAHHUPOBAaHUS IIOCTYIIKOB M OICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKd M  OOINECTBCHHOW TMPAKTUKH, TOHHMMaHUEM
MaTEMaTUYCCKOM HAyKW Kak c(epbl 4YeIOBEUSCKOH IeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUII PA3BUTHS I[MBWJIM3AIMU; OBJIQJCHHEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYCCKOW KyJIbTYpOH KakK CpEJICTBOM ITO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOSKTHYIO M HCCICAOBATEIBCKYIO JIEITeIbHOCTH
WHAVUBUAYAJTBLHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKkTepU3yHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMUY, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcanvnvle  nosmasamenvhvle  Oelicmeus, — 0becneuusaom
Gopmuposanue 0Aa306bIX KOSHUMUBHBIX NPOYECCO8 00YUaAOWUxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYdCamowe2o  Mupda,  NpUMeHeHue  JI02UYEeCKUX,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jioruyeckue JeHCTBUS:

« BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIy MOHATUAMH; (OPMYITHPOBATH
OTpEJIeNICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

« BOCHpPUHUMATh, (OPMYTUPOBATH M  MPEOOpPa30OBBIBATH  CYKICHHUS:
YTBEpJIUTEIbHBIE W OTpHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIC,

* BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
nmpotuBopeursi B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEYU;

- JienaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

+ MPOBOJUTH CaMOCTOSTEIIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTPAUBATh apryMEHTAIUIO,
OPUBOJIUTH MNPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKI€HUS U BbIBOJIbI;

- BbIOMpATh crmoco0 penieHus yuyeOHOM 3aJauM (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBare/ibcKue AeicTBUS:

 HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNPOoOIeMYy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

+ TPOBOJUTH CaMOCTOSITENIBHO CIUTAHUPOBAHHBIN JKCIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHS, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

+  CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJEHUS, UCCIIEOBAHUSA, OLEHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI];

« IPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKkKe BbIIBUIaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmueii:

«  BBUIBJIATH JeQUUUTH UHDOPMALMK, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETa
Ha BOIIPOC U JJIsl PELIEHU 3aa4u;

- BbBIOMpaTh  HMHQOpPMAIMIO W3  HCTOYHMKOB  PAa3MYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH UH(POPMALIHIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

« CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKU;

- OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  KommynukamueHuvle  Oelicmsus, — 0becnedusaiom

cpopMUpoBaHHOCMb COYUANTLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0wmenue:



BOCHPUHMMATh U (OPMYyIUpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U LEISIMU OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJy4YECHHBIA pPE3yJIbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh MJI€H, HALICJICHHbBIE HA MOUCK
pEelIeHNs; COMOCTaBISITh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBaTh pa3fiMyve U CXOACTBO MO3ULMUH; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  ¢opMar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CorpyaHuuecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WUHAVUBUAYATLHON paOOThI MPY PEIICHUH YYEOHBIX 3aJ1a4; TPUHUMATH 1E/Th
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacTpenensaTh BUAbl paboT, TOTOBapUBATHCS, 00CYKIATh TPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHl U
KOODJAMHUPOBATh CBOW JCHCTBHSI C JAPYTUMHU YJICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTECPHUSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

Vuueepcanvuvie  pezynamugHbvie Oeticmausi, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranmusanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4H, BRIOMPATh CIIOCO0 PeIICHHSI
C Y4€TOM MMEIOIINXCS PECypCOB M COOCTBEHHBIX BOZMOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHUH ¢ yUETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMH II03HABAaTCIbHOM peduieKCHH KaK OCO3HaHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tporecca U
pe3ysbTaTa peluieHus MaTeEMaTUYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



- OLCHUBAaTh COOTBETCTBHUE peE3yJbTaTa LEJIU U YCIOBUAM, OOBACHSTH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

OniepupoBaTh MOHATUSIMU: TOYKA, TIPSIMasi, IJIOCKOCTb.

[IpuMeHsT, aKCHOMBI CTEPEOMETPUU W CJEACTBUS U3 HUX TPU PElICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHSTUSMH: JABYTPAHHBIM YTroJl, TpaHW JBYTPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBWJIHHBI MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOT'PAHHUKOB (MMHUpaMuaa; TpPHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BBIOUpas OCHOBaHUS  JyIs
Kiaccupukanuy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIE MTPU3MBI, TapaJIJICIICITUIIC/IBI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas IJIOCKOCTh, CCUCHHE MHOTOT'PAHHUKOB.

OOBSACHITH TIPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3Ysl METO/I CIEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJAOM  CJICJIOB,  BBINIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB NPOCTHIX OOBEMHBIX (DHUTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKJACHUE TE€OMETPUUYCCKUX BEJIWYUH IO oOpasiaM K
ajqropuTMaM, IPUMEHSSI M3BECTHBIE AaHAJIUTUYECKUE METOJbl TIPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTUUYECKUX 3aJlad Ha BBIYUCIICHUE PACCTOSIHUNA MEXIY JIBYMS
TOYKaMH, OT TOYKM JO MNPsAMOW, OT TOYKM JO TUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKAECHUE TEOMETPUUECKUX BEJIUUUH 110 00pasiiaM Uiu
ajqropuTMaM, TPUMEHSSI M3BECTHBIE AaHAJIUTHYECKHE METOJAbl TIPHU PEIICHUU
CTAHIAPTHBIX MAaTEeMaTHUYECKMX 3a7ad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKpPCIIUBAIOIUMHUCA TPAMBIMHA, MEXKIY MPIMOM W IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ MNOpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMH TOAOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypaX, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aaY.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: AaHAIU3UPOBATH pPEAbHbBIC
CUTyallud W TPUMEHSATh HW3YYEHHBIE IMOHATHUS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTHYeCKH CPOPMYJIUPOBAHHONW MPOOJEMBI, MOJCIUPOBATh pEabHBIC
CUTyallUM Ha $3bIKE TEOMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHITHH U TEOpEM, anmnapara anreOpsl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAST TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  TOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; C(heprudecKasi MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIJIMHAP, KOHYC, cdepa u 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

Knaccudummpoats B3auMHOE pacmoyioxkeHue chepbl U TUIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CII0M, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMHMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarb, WHTEpHpPETUPOBATH U MPeoOpa3oBBIBATH HWHMOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE [€UCTBHUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHATh TPaBUIIO MAPATIICIETIUIICAA.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIOJd MEXKIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, PACKIaAblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJaramilinX HECKOIBKO IIaroB PEIIEHUs, €CIIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiine reoMeTpUYECKHE 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOUIEHUM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH M0 00pa3liaM WM airOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpyuMeHAT,  mpOCTEWIIKME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpPHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTy4YEHHBIC 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE IIOHATHS B MPOLECCE IOWCKAa PELICHUS
MaTeMaTH4eckKu CHOPMYIUPOBAHHOW TPOOIEMBI, MOACIUPOBATH pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEI0BATh TMOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITUN U TEOPEM, allapara anreOpsbl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsmyecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U Kontpousabie | TIpaxraueckue (uu¢posbie)
n/n  TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmmoreka [IOK
! Beezetiiie B crepeomeTpiio 10 https://m.edsoo.ru/1c209e37
[IpsimMBbI€e 1 TIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapannenbHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEN
3 [TeprieH IUKYIAPHOCTH 12 bubnuoreka [IOK
MPSAMBIX U IIJIOCKOCTEHN https://m.edsoo.ru/1c209e37
4 VYTl MeX Iy IPSIMBIMU U 10 1 bubnuoreka [IOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Muororpantii 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 OOBEMEI MHOTOTPAHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [IOK
PAacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO HACOB 68 5 0
1O ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoaunuecTBo 4acoB

HanmenoBanue JMeKTPOHHbIE
Ne (uudposbie)
pa3aesioB U TeM Kourtpoabnsie | I[lpakTnueckue
n/n Bcero o0pa3soBaTe/bHbIC
NPorpaMmbI padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 T 12
C/14 BpAttieHit https://m.edsoo.ru/1c209e37
N bubnuoteka [IOK

2 1
OOben Ten > https://m.edsoo.ru/1c209e37
Bekrops! n Eut6 oK

3 KOOPJIMHATHI B 10 1 nommotexa I
IPOCTPAHCTRE https://m.edsoo.ru/1c209e37
[ToBTOpEHME,

4 00001IcHHE, 7 1 bubnuoteka [IOK
cucTeMaTH3aIus https://m.edsoo.ru/1c209e37
3HAHUU

OBIIEE KOJIMYECTBO
1 34 3 0

YACOB IIO ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoJsmyecTBo 4acoB DJ1eKTPOHHDIE
Ne ara u(ppoBbIe
Tema ypoka KonTpoabnbie | IIpakTuyeckue A uupp
n/n Bcero H3yuyeHuss oOpa3oBareibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TIOHSATHS
CTEPEOMETPUH: TOUKA, IPsIMas,
MIJIOCKOCTH, IPOCTPAHCTRBO.
[IpaBuna n3o6paxeHus Ha 1 bubnnoreka [IOK
PUCYHKaX: U300paKeHUS https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTusa: nepecekaronyecs
IJIOCKOCTH, IEPECeKaIoIInecs 1 bubmmorexa [IOK
’ https://m.edso0.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsiTus: nepecexaronuecs
bu6mmoreka [JOK
IJIOCKOCTH, IEPECeKaroInecs 1
https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HAKOMCTBO C
MHOTOTPaHHUKAMH,
bu6nmoreka [JOK
M300pakeHrue MHOTOTPAaHHHUKOB 1
https://m.edsoo.ru/a63959ed
Ha PUCYHKax, Ha
MPOEKIIMOHHBIX YePTEKax
HavanwsHbie cBenenus o kyoe u 1 bubnmoreka [JOK

nUpaMuzie, UX pa3BEPTKH U

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

moaenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBeneHms 0 KyOe u
NUPAMULIE, UX Pa3BEPTKU U

bu6mmoreka [JOK

6
Mojenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsaTue 06 akCHOMAaTHYECKOM

7 MMOCTPOEHUH CTEPEOMETPHH: bubnuoteka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJICJICTBUS U3 HUX
[TonsaTre 06 akCHOMAaTHIECKOM

8 MOCTPOEHUH CTEPEOMETPHH: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX
[TonsiTHe 00 akcHOMaTHYECKOM

9 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonsiTHe 00 akcHOMaTHYECKOM

10 MIOCTPOCHUH CTEPEOMETPUU: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
BsaumHoe pacnonoxeHue
MPSIMBIX B IIPOCTPAHCTBE:

11 HI(: eceKanuleecsI[) bubmorexa [OK

P ’ https://m.eds00.ru/1a2520f6

napaieNnbHble U
CKpEIMBAIOIINECS MPSMBIE

12 [TapannenbHOCTb NPSAMBIX U bubnuoreka [IOK

IJIOCKOCTEH B IPOCTPAHCTBC!

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[apaijienbHble PSIMbIEC B
IIPOCTPAHCTBE; NAPAIIEIbHOCTh
TPEX MPSIMBIX

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmoreka [JOK

13 [TapamrensHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH

14 VYTrabl ¢ COHaNpaBIEeHHBIMU bubnuoteka [IOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9

15 Yron Mexay npsMbIMU B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron Mexay npsMbIMU B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapanneabHOCTh MIIOCKOCTEM: bubnuoreka [IOK

17
MapajieabHbIE MIOCKOCTH https://m.edsoo.ru/2e18f255

18 CBolicTBa MapaIeIbHbIX bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreitmue

19 MIPOCTPAHCTBEHHBIC GUTYPHI HA bubnuoreka [IOK
IJIOCKOCTH: TeTpa’ip, Kyo, https://m.edsoo.ru/4a28dc02
napasuiesenumne/

. bubmuoreka [IOK
20 Hoctpoeme ceseri https://m.edsoo.ru/1d434d0f
N bubnuoreka [IOK

21 Hoctpoenme ceseri https://m.edsoo.ru/ec26fe5d
KonTponsHas pabota o Teme
" P P bubnuoreka LIOK

22 [IpsiMble U TIIOCKOCTH B

MIPpOCTPaHCTBC. HapaJ'IJ'IeJ'IBHOCTL

https://m.edsoo.ru/9a0a9e56



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56

MPSIMBIX U IIJIOCKOCTEN"

[lepneHUKYISIpPHOCTD IPSIMOU
U IUIOCKOCTH:

bu6mmoreka [JOK

2
3 NEPIEHIUKYIIIPHBIE NIPSIMBIC B https://m.edsoo.ru/b19f6as5d
IIPOCTPAHCTBE
[Ipsimbie mapannenbHbIie U
24 Hep TICH, I/IKpJ'ISI HBIC K bubmmorexa [IOK
PTCHIHRYIAP https://m.edsoo.ru/0ac11c95
IJIOCKOCTH
[IpsimMble mapasuienbHbIE U
25 MePIEH UK YIISIPHBIE K bubmmorexa [IOK
PHCHMKYIHP https://m.edsoo.ru/ha545966
IJIOCKOCTH

%6 [Ipu3Hak neprneHMKyISIpHOCTH bubnnoreka [IOK
MPSAMON U TIIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHANKYJISIPHOCTH bubnuoreka [IOK
MPSAMOM U TIIIOCKOCTH https://m.edsoo.ru/79165d15

08 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN MIOCKOCTH https://m.edsoo.ru/635c5087

29 Teopema o npsimMoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN MIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsimMoit bubnuoreka [IOK
MEePIEHIUKYIIIPHON MIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKyInsAp U HAKIIOHHBIE:

31 paccTosiHUEe OT TOYKHU 0 bubnmoreka [JOK
IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33c477d3
MPSIMOM JI0 MIIOCKOCTH
[lepneHUKYIISIp U HAKIIOHHBIE:

PHEHIHIYLIP bubmuoreka [IOK

32 paccTosiHue OT TOYKHU J0

TIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

HPSIMOM 10 IIIIOCKOCTH

[lepneHUKyIISIp U HAKIIOHHBIE:

PacCTOAHUEC OT TOUKH OO

bu6mmoreka [JOK

33 IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
HPSIMOM 10 IIJIOCKOCTH
[lepnieniuKynsip U HaKJIOHHbIE:

34 paccTosiHue OT TOUKHU JI0 bubnuoteka [IOK
IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MPSIMOM 10 MIJIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YO bubnnoreka [IOK
MEXIY MPSIMOM U TIIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIH yroJ, TMHEHHBIA bubnnoreka [IOK
YIoJI IByrpaHHOTO yIJia https://m.edsoo.ru/5faOb3ce
JIByrpaHHbIN yroJ, JMHEHHbBIN bubnuoreka [IOK

37
YIoJI IByrpaHHOTO yIJia https://m.edsoo.ru/c7c777ed
[TeprieH IUKYAIPHOCTH

38 IJIOCKOCTEH: IPU3HAK bubnuoreka [IOK
MEePIECHANKYIISIPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[leprnieHAMKYISIPHOCTH

39 IJIOCKOCTEH: IPU3HAK bubnuoreka [IOK
MEePIEHIUKYISIPHOCTHU IBYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[leprien AMKyYISIpPHOCTD
IJIOCKOCTEN: PU3HAK bubnuoreka [IOK

40
MEPIEHIUKYIAPHOCTH ABYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN

41 Teopema o Tpéx bubnuoreka [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

NEPIEHIUKYIISIPAX https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx bubnuoteka [IOK
MEPIEHIUKYISIPAX https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuoreka [IOK
MEPIEHIUKYISIPAX https://m.edsoo.ru/9f246736
KonTponbHast paboTta no temam

44 "[MeprieHIUKYISIPHOCTH TPSIMBIX bubnuoteka [IOK
U TiockocTen" u "YTiel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTbI Bu6 OK

45 MHOTOT'PaHHHKA, BBITYKIIbIE U ht?sz'I/jIn(zTeedI;?)oHru/Zd24e873
HEBBIITYKJIbIE MHOTOTPAHHUKHY; " '
pa3BEpPTKa MHOTOTPaHHUKA
[Ipu3ma: n-yronpHas npusma;

IPaHU ¥ OCHOBAHUS MPU3MBI; BuG 10K
nonmoTexa

46 TIPAMA H HAICIOHHA NPHSMET, https://m.edsoo.ru/b4ad63ad
OOKOBAsI M TMIOJTHAS [TOBEPXHOCTH T '

MIPU3MBI
[Mapannenenunen,

47 MIPSIMOYTOJIbHBII bubnuoreka LIOK
napajuiesenuIe u ero https://m.edsoo.ru/8a7be683
CBOICTBA
[Mupamunaa: n-yroiapHast
MMpaMuia, TpaHu U OCHOBaHUE

48 NUpaMuIbl; OOKOBAas U MOJIHAS bubnuoreka [IOK

MOBCPXHOCTH IMTUPAMUIBI;
IpaBHJIbHAAd U yCC‘-IéHHa}I
nupamMuia

https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

49

[IpaBuIBHBIE MHOTOTPAaHHUKH:
MOHATHE MPABUIILHOTO
MHOTOT'PaHHHKA; TPaBHIIbHAS
pHU3Ma U MpaBUIIbHAS
MUpaMUa; IPaBUIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUIIbHBIN TETpadIp; KyO

bu6mmoreka [JOK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCadIP.

bubmmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CummeTpus B IpOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIILHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DJIEMEHThl CHMMETPHUU B
NUpaMHIaXx,
napa’suiesienumne1ax,
MpaBUILHBIX MHOTOTPaHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Boruncnenue sneMeHTOB
MHOTOTPaHHUKOB: PEOpa,
JaroHaH, yribl

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

53

ITnomans 00KOBOI
MOBEPXHOCTHU U MOJIHON
MIOBEPXHOCTHU MIPSIMOM IIPU3MBI,
IUTOIIA b OCHOBAHUI, TeopeMa
0 OOKOBOI MOBEPXHOCTH
MPSAAMOM IIPU3MBI

bubmuoreka [IOK
https://m.edso0.ru/37d84157

54

ITnomanes 00KOBOI
MMOBEPXHOCTHU U MOBEPXHOCTH
MPaBUIHHON TUPAMUJIBL,

bu6mmoreka [JOK
https://m.edsoo.ru/5603e30b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

TeopeMa O TUTOIIA I OOKOBOM
IIOBEPXHOCTH YCEUEHHOU
UPaMUJIBI

KonTposnpHas paboTa 1o teme

bu6mmoreka [JOK

> "MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
. bubnuoteka [IOK
56 Towsrue 06 0dneme https://m.edsoo.ru/7ad0020b
N bubnuoteka [IOK
> OOBEM mpav LI https://m.edsoo.ru/235171b3
N bubnuoreka [IOK
58 OOBEM mpav LI https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
59 OOBEM mupamu eI https://m.edsoo.ru/79¢10312
N bu6mmoreka [JOK
60 OObEM mupamu ! https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OOnEM npH3MbI https://m.edsoo.ru/79853608
N bu6mmoreka [JOK
62 OOnEM npH3MbI https://m.edsoo.ru/1e053890
N bubmuoreka [IOK
63 OOBEM mpusMLI https://m.edsoo.ru/482d3f51
64 KonTtponpHas paboTa 1o reme bubnuoreka [IOK
"OOBEMBI MHOTOT'PAaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 06061IeHNE
65 CHUCTEeMaTH3allusl 3HAHUM. bubmuoteka [IOK
ITocTpoenue ceueHui B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
66 [ToBTOpEenue, 0600ImIEHNE bubmmorexa LIOK

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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cucTeMaTu3alus 3HaHUH.
Beruucnenue paccTosHuii:
MEXAY IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSIMOH, OT TOUKH J10
IJIOCKOCTH, MEXKIY
CKpEILMBAIOIIUMHUCS PSIMBIMHU

67 Wrorosas koHTpoJIbHAs paboTa

bubmmoreka [JOK
https://m.edso0.ru/b9146bc0

[ToBTOpEHue, 060061EeHNE
CUCTEMaTU3alUs 3HAHUMN.
Brranciienue yrioB: MexXIy

68 CKPEIUBAIOIUMUCS IPIMBIMY,
MEXKy MPSMOU U IIIOCKOCTBIO,
JABYTPaHHBIX YIJIOB, YIJIOB
MEXY IIOCKOCTAMHU

bubmmoreka [JOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoaunuecTBo 4acoB

DJIeKTPOHHBbIE
Tema ypoka Kourpoabnsbie | IIpakTHyeckue flara uHpposLIe
Bcero H3yuyeHuss oOpa3oBaTeSibHbIE
padoThI padoTbI
pecypchbl
Cdepa u map: neHrp,
paauyc, TuaMeTp; 1 bubnuoteka [IOK
IJTONIA(b TOBEPXHOCTH https://m.edsoo.ru/0341bc2b
chepbl
B3anmHoe pacnosioxenne
chepsl 1 MIOCKOCTH; 1 bubnuoreka [IOK
KacaresbHasl IJIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; iomanas chepsl
Nzobpaxenue chepsi,
1iapa Ha MIOCKOCTH 1 Bubmmorexa LIOK
P ’ https://m.edsoo.ru/bc15f7f2
Cedenus mapa
Hwmmnapuyeckas
MIOBEPXHOCTb,
oOpasyroriue
PEBYTo . bubnuoreka LIOK
WIHHIPUYIECKOI 1
https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH, OCh
WIHHIPUYIECKOM
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS U
OO0KOBast MOBEPXHOCTb,
] bu6nmoreka [JOK
oOpa3yrolas 1 ocCb; 1
N https://m.edso0.ru/188f6216
Ionaab OOKOBOH U
MIOJTHOM MOBEPXHOCTH



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

N3o06pakenue nuinHapa
Ha I10ckocTu. Pa3BépTka
uunuuapa. CeyeHus
UUIUHIPA (TTIOCKOCTBIO,
MapaieIbHON WU
MEPIEHIUKYIIIPHON OCH
HATUH/IPA)

bu6mmoreka [JOK
https://m.edso0.ru/016e25eb

Konnueckas moBepxHOCTS,
00pa3yrolre KOHMIEeCKOM
ITOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU
ITOBEPXHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue n
BepIIrnHa, 00pasyromas u
0Ch; IIoIaAL OOKOBOI U
MOJTHOW TOBEPXHOCTHU

bu6mmoreka [JOK
https://m.edso0.ru/897dd3b2

Yceu€HHbIN KOHYC:
oOpa3yollre 1 BbICOTa;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTD

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3

10

N300paxkenue koHyca Ha
IIOCKOCTH. Pa3BépTka
KoHyca. CeyeHus: KOHyca
(TIOCKOCTBIO,
napajijieIbHON
OCHOBAHUIO, U
IIJIOCKOCTBIO, IIPOXO AL EN
Yyepe3 BEpLINHY)

bu6mmoreka [JOK
https://m.edsoo.ru/Obdelbe8

11

KomMOunanus ren

bu6mmoreka [JOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

BpAILIECHUS U

https://m.edsoo.ru/3cef10e5

MHOTOTPaHHUKOB
MHororpasHuk,
OTIMCAaHHBIN OKOJIO CepHI;
bu6mmoreka [JOK
12 cdepa, BMcaHHas B
https://m.edso0.ru/0b136158
MHOTOTPaHHUK HJTU B TEJIO
BpaIeHus
[Tonsatue 06 06bEMe.
13 OCHOBHBIE CBOMCTBA bubmorexa [OK
" https://m.edsoo.ru/26a03fb7
00BEMOB TeI
N bubnuoteka [IOK

14 OOwem LnHH/pa, KORyCA https://m.eds00.ru/5513d87b

15 O06BEM mapa 1 MI0IIah bubnuoreka [IOK
cepsl https://m.edsoo.ru/d189bde?
ITonoOHsIe TEMa B
MIPOCTPAHCTBE.

16 COOTHOIIECHUS MEKTY bubnuorexa [IOK
IJTOLIAISIMU https://m.edsoo.ru/810cfleb
MOBEpXHOCTEN, 00BbEMaMU
HoIO0OHBIX TEN
KounTponsHas pabota no

17 temaM "Tena BpamieHus" u bubmmorexa OK
" ”p - https://m.edsoo.ru/4a33a8ab

OObeMBI TEI

18 BexTop Ha miockocTy U B bubnuoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CroxeHue 1 BBIUUTaHUE bubnuoreka [IOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOK€EHNE BEKTOpa Ha bubnuoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

qUCII0

https://m.edsoo.ru/dee379eb

Pasnosxenne Bexropa 1o

1 TPEM HEKOMILIAHAPHBIM bubnuoreka [IOK
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napasuiesienumena
Pemenne 3amau,

29 CBSI3aHHBIX C bubnuoteka [IOK
IIPUMEHEHHUEM IIPABUI https://m.edsoo.ru/5a827900
JNENCTBUN C BEKTOPAMHU
KoopamHaTHO-BEKTOPHBIN

23 MeT(I)) m/rll 151 eIHeHI/II/Ip bubmorexa [OK

ATIPHD https://m.edsoo.ru/d3alfe30
TEOMETPUUECKHX 3a/1a4
[IpsimoyronpHas cuctema
KOOpJIUHAT B

24 MIPOCTPAHCTBE. bubnuoreka [IOK
Koopannatsl BekTOpa. https://m.edsoo.ru/48db7058
[Ipocreitmme 3agauu B
KOOpJHMHATaX
VYros Mex 1y BEKTOpaMH.

25 Ckans Hoj }1; 01/13135 eHue bubmorexa [OK

P P A https://m.edsoo.ru/725effc4
BEKTOPOB
Brrunciienue yriioB Mexay bubnuoreka LIOK

26
MPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtponsHas padorta mo

97 TeMe "BeKkTopbl 1 bubmmoreka IIOK
KOOPAMHATHI B https://m.edsoo.ru/77¢c22fc5
pocTpaHcTae”

bub OK
28 [ToBTOpEenue, 0600ImIEHNE nommoreka L

https://m.edsoo.ru/1780ba5d



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

U CUCTEMAaTHU3alMI 3HAHUH.

OcHoBHBIE QUTYDHI,
(baxThI, TEOPEMBI Kypca
TUTAHUMETPUHN

29

[ToBTOpenue, 06o0mIeHNE

U CUCTEMATHU3ALIMI 3HAHUH.

OcHoBHbIE (UTYpHI,
(akThl, TEOPEMBI Kypca
TUTAHUMETPUHN

bu6mmoreka [JOK
https://m.edso0.ru/078cd184

30

[ToBTOpEeHME, 0600IIEHNE

M CHCTeMAaTH3aIlns 3HAHMI.

3ajauu MIaHUMETPUHU U
METOJIbI HX PEIICHHS

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEeHME, 0600IIEHNE

U CUCTEMAaTHU3aIN 3HAHUMN.

3afgaud TUIAHUMETPHUH U
METO/IbI UX PEIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEeHME, 0600IICHNE

Hn cucreMarusanus 3HAHMHIA.

OcHoBHbIE (UTYPHI,
(bakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

33

HtoroBasi KOHTPOJIbHAS
pabora

bubmuoreka [IOK
https://m.edsoo.ru/ec24dfc2

34

IToBTOpenue, o6oOIIEHNE
Y CHCTeMaTH3anus 3HaHUH

bu6nmoreka [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbl cpeiHero o01ero o0pa3oBaHust
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKa, IPsMasi, INIOCKOCTh
25 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPH PEIICHUH
' reOMETPUUECKUX 3aa4
-3 OmnepupoBaTh MOHATHIMHU: TAPAICTFHOCTh W TEPIEHIUKYISIPHOCTD
' MPSIMBIX M IIJIOCKOCTEN
24 Knaccuduimposats B3auMHOE PAcCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TpaHu ABYTPaHHOTO yria,
7.5 pedpo IBYTpaHHOTO YIJia, TWHEWHBIN yroj ABYrPaHHOTO yrila, TpaaycHast
Mepa IBYrpaHHOIo yria
- OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIIBI M HEBBITYKJIBIN
' MHOTOTPaHHHK, JIEMEHThI MHOTOTPaHHHKA, TPABUIIbHBII MHOTOTPaHHUK
-7 Pacrio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (MHUpaMuaa, MpU3Ma,
' MPSMOYTOJIBHBINA TTapalIeIeune 1, Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- knaccu@ukanuy  (BBINYKJIbIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' OpaBWIbHbIE MHOTOTPAHHUKH, TPsIMble W HAKJIOHHBIE IPHU3MBI,
napasiesIenune /bl)
29 OmnepupoBaThb HOHATHAMU: CeKylIas IJIOCKOCT, ceueHue
' MHOT'OTPaHHUKOB
210 OOBSACHAT,  NPUHLMUIBI  TOCTPOEHMS  CEYEHHMH  MHOIOIPaHHHKOB,
' UCIIOJIB3YSI METO]] CIIE/IOB
211 Crtpouth cedyeHUs] MHOTOTPAHHMKOB METOJIOM CJIEJIOB, BBIMOJHATD

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:




BHU/] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4ui Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W ajJropurMam, MPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpU
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAaMH, OT TOYKHU 0 Hp?[MOfI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIIMBAIOIIUMUCS ITPAMBIMUA

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSISI W3BECTHBIE aHAJTUTHYECKHE METOJIbI TIPH
pelIeHNN CTaHAAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEXIy CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXIY MPSIMOM M TUIOCKOCTHIO,

MCKAY IIIOCKOCTAMHU, ABYT'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOLIAAM TMOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, mupamuaa) ¢ npuMeHeHHeM GopMyJl, BBIUUCIATH COOTHOLIEHUS
MeXAy  IUIOLIAIsIMU MOBEPXHOCTEH, o0bEMamu 101I00HBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh NMOHATHSAMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OChb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPBI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U HHTEPIPETUPOBATH MHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTrypaxX, NpPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reomerpuueckue (HakThl ISl PEHICHUs CTEPEOMETPUUYECKHUX
3a/1a4, MPEearnoaralonuX HECKOJIbKO IIIaroB PEIIeHHUs, €CIIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOUM opme

7.18

[Ipumenars npocTeliive MporpaMMHBIE CpEICTBA U BJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTCMBI IIPU PCHICHUN CTCPCOMECTPUICCKUX 3aaaqd

7.19

HpI/IBOI[I/ITL IMPpUMECPbI MAaTEMATHUUYCCKUX 3aKOHOMepHOCTeI71 B IIPUPOJC U

JKU3HH, PACTIO3HABATD MMPOABJICHUEC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOTydyeHHbIE 3HaHUS Ha MIPAKTUKE: aHAIM3UPOBATh PeabHbIC
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpOLECCEe IOMCKa
peleHus MaTeMaTHYECKH chopMyIupOBaHHON pooIeMBl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOCHHBIE MOJIENH C HMCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATUH U
TeopeM, amnmnapara anredpsl, perarb NpakTHUYEeCKUe 3aJauu, CBA3aHHbIE C

HaXO0XKXJACHUCM I'COMCTPHUICCKUX BCIINYNH




11 KJIACC

Ko IIpoBepsiemble MpeaMeTHbIE Pe3yIbTAThl 0CBOEHUS] OCHOBHOI
NPOBEPSIEMOro .
pesybTaTa o0pa3oBaTe/IbHON NPOrpaMMBbI Cpe/iHero o01ero o0pa3oBaHust
6 I'eomerpus
OnepupoBaTh NOHATHIMHU: [AIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, HHMIMHIDP, KOHUYECKAs IOBEPXHOCTD,
' oOpa3ylomue KOHUYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTH
6.2 Pacnio3naBate Tena BpamieHust (MUIUHIP, KOHYC, cepa u map)
6.3 OOBSCHATH CTIOCOOBI TIOTYYEHUS TEJ BpAICHHUS
6.4 KiaccuduimupoBaTs B3auMHOE pacmloioskeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHATUSAMM: HIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA
LIaPOBOTO CJIOSI, IAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M MIOIIAAM TOBEPXHOCTEH Tel  BpalleHHUs,
' TreOMETPUYECKUX TeJl C IPUMEHEHHEM (GOPMYJI
OnepupoBaTh NOHATHAMM: MHOTOIPaHHMK, BIMCAaHHBIH B cdepy U
6.7 OTIHMCaHHBII 0K0JI0 chepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIU TEJO
BpALIECHUS
68 BbruucnaTh  COOTHOIIEHMS MEXAy IUIOIIAAAMH  IOBEPXHOCTEH |
' 00BEMaMHU ITOT00HBIX TEI
69 N306paxxaTs n3yyaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTBIX
' YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTyp: BHUI CBEpXy, COOKYy, CHU3Y; CTPOUTH CEUCHUS Tel
BpALIECHUS
W3BnekaTh, MHTEPHPETUPOBATH M MPeoOpa3oBbIBaTH HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUTrypax, NpeACTaBIECHHYIO Ha
gyepTekax U pUCyHKax
[TpumensTh reomerpuueckie (axkThl JUIS PEIIEHUs] CTEPEOMETPUUYECKUX
6.12 3aja4, MPeanoJaraloluX HECKOIbKO IIAroB peIleHHs, eClid YCIOBHS
MIpUMEHEHHs 3aJlaHbl B SIBHOM opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs I[ef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHH BCKTOpa Ha 4YHUCIIO, O6'b$ICHSITL, KakuMH CBOWCTBaMU OHH

o0mamaror

6.15

[IpumeHsTH paBUIIO NapalieenuIeaa Mpyu cI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxomuth cymMmMy BEKTOpPOB M IPOU3BEICHHE BEKTOpa HA YHCIO, yroJ
MEXAY BEKTOpaMH, CKaJIIpHOE MPOU3BECHHUE, PACKIIAAbIBATH BEKTOP IO

ABYM HCKOJUIMHEAPHBIM BCKTOPaM

6.18

3aI[aBaTI) IJIOCKOCTH YPaBHCHUEM B IleKapTOBOﬁ CUCTEME KOOpAUHAT

6.19

Pemares mpocreiimme TreoMeTpHYecKHMe —3aJauyd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPANMHATHOI'O METO A

6.20

Pemrate 3aa4d Ha JA0Ka3aTCIbCTBO MATEMaTHYCCKUX OTHOIIEHUMN U
HaXO0XJACHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HN3BECTHBIC METO/IbI npu pEeUICHU A CTaHAaPTHBIX

MaT€MaTHYCCKUX 3aJa4

6.21

[IpumensTs mpocTeillliie NOpOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPU PECIICHUU CTCPECOMECTPHUICCKUX 3aa4d

6.22

[IpuBoUTH MpUMephl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

KU3HH, PAaCIIO3HABATh IPOABJICHHUEC 3aKOHOB I'€COMCTPUHN B UICKYCCTBC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TMPUMEHSATh H3y4YCHHbIE MOHATHUS B IIpoILEcce
MOMCKA pElIeHUS MaTeMaTH4YeCKU CQPOPMYIHPOBAHHON MPOOIEMBI,
MOJIETIUPOBATh peasibHbIe CUTYAIlMU Ha SI3bIKE T€OMETPHH, HCCIEA0BATh
MOCTPOCHHBIE MOJIENIM C MCMIOJIb30BAaHHEM T€OMETPHUYECKUX MOHATUN U
TeopeM, amnmnapara anredpsl, peniaTh NPaKTUYECKUE 3aauu, CBSI3aHHbBIE C

HaXO0XXACHUEM I'COMCTPHUUCCKUX BCININH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsitTue 00  aKCMOMaTHYECKOM  TOCTPOEHHH  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH H CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosiokeHue TpSAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleIbHbIE W CKpelluBaroImuecs mnpsMmele. llapamnensHOCTh NOpsMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljiebHBIE TPSIMBIE B  IMPOCTPAHCTBE,
MapaAJIENBbHOCTh TPEX MPSIMBIX, MAPALIETBHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHAIIPaBJICHHBIMU CTOPOHAMH, Yrojl MEXIDy MPsAMBIMH B IIPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuiebHbIE MIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
mockocTei. [Ipocreimue mpocTpaHCTBEHHBIE (PUTYpBI HAa TIJIOCKOCTH: TETPadp,

KyO, mapajuiesienumne, NoCTPOCHNE CeYeHUN

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TNEpPHEHAMKYISPHbIE NpsSMble B
MIPOCTPAHCTBE, MPsIMbIE NTApaJUIeTIbHbIE U NEPIECHANKYISPHbBIE K IIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTU NMPSAMOM U MIOCKOCTH, TeOpeMa O MPSMON MePIeHIUKYIIPHOM
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MEXKIy MpsAMOM M  IJIOCKOCTHIO,
JIBYIPaHHBIA yroJI, JUHEWHBIA YroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM J0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOH 10
IJIOCKOCTH, MPOEKIHUS (PUTYphl HA IUIOCKOCTh. llepneHAuKyIsipHOCTh IUIOCKOCTEMH:
MpU3HAK  TMEPHEHAUKYISAPHOCTH  JBYX  Mockocteid. Teopema o  Tpéx

NCPIICHAUKYJIApax

74

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pa3BépTKa MHOT'OI'paHHUKaA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS INPU3MBI, IPAMASA U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHHﬁ napaJiieJICIIUIIC A
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMMPaAMUJIbI,
OOKOBast M IOJIHAS IMOBCPXHOCTh NMHUPAMH/LI, IIPABUJIBHAA U yCC‘-IéHHaH nupamMuaa.

ONEeMEHTHI INpusMbl "W HOHUPAMHUIBIL. HpaBI/IHBHBIe MHOTOI'pAHHUKU: TIOHATUC




IIPaBUJIBHOIO MHOIOIDaHHUKA, IpaBWIbHAs I[pU3Ma M IpaBWIbHAs NHUPAMUJIA,
MpaBUJIbHAS TPEYTOJIbHAS MMPaMU/a M MPaBUIbHBINA TeTpadap, KyO. [IpencraBnenue
O IPaBWIBHBIX MHOTOIpPAaHHHUKaX: OKTa’Jp, AOJEKa’ap M uxocadapyrue CedeHus

IIPU3MBI U TUPAMU/IBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, TMPSIMOH,
IJIOCKOCTH. DJIE€MEHThl CHMMETPUHU B MUPAMU/JIAX, MMapajliesenuIeax, MpaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTM U TMIOJIHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [1nomanps 60koBoi
IIOBEPXHOCTH M TOBEPXHOCTH IPABWIBHOM MHUPAMHIBI, TEOpPEMa O ILIOIIAIN

yceu€HHoM nupamupl. [lonstue 06 o0bEMe. O0bEM MUpaMuIbl, TPU3MbI

1.7

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXK Ty TUTOIAAsIMU TIOBEPXHOCTEH,

00bEMaMH OJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COlEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MoBepXHOCTh, 00pa3yroline HUIMHIPUUECKON TOBEPXHOCTH, OCh
UWIMHAPUYECKONH MoBepXHOCTH. L{uanHap: ocHoBaHMsI U OOKOBas MOBEPXHOCTH,

oOpa3yolas 1 0cb, III0IIa > O0KOBOM 1 MOJTHON OBEPXHOCTU

6.2

Konndeckas moBepXxHOCTh, 00pa3yrolue KOHMUYECKOHW MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHMYECKOW MoBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias u OCh,
IJIoaab OOKOBOM U TOJHOW MOBEPXHOCTH. YCEUYEHHBIH KOHYC: 00pasyromue u

BBICOTA, OCHOBAHUA U OoKOBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHtp, paguyc, 1uameTp, MIomaas MOBEpXHOCTU cdeprl. Bzaumuoe

PACIIOJIOKCHHUEC C(i)epbl N IINIOCKOCTH, KacCaTr€JjibHas IIJIOCKOCTb K ccbepe, miomanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. P%BépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€HUd W MHOI'OTI'PAaHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(I)epa, BIIMCaHHAA B MHOT'OT'pAaHHUK, UJIN TCJIO BpAIICHUA

6.6

[Tonsitne 06 o6wéMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena u cieactBuss u3 He€. OO0bEM IMIUHIpA,

KoHyca. O0BEM 1mapa u mIonmaab chepsl




[Momo6ueie Tema B mpoctpaHcTBE.  COOTHOMICHHWS  MEKIY — IUIOMIASIMHU

o MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tel
6.8 Ceuenusa uunuHapa (mapajuieIbHO U TEPIEHAUKYISIPHO OCH), CEUEHHUs KOHYca
' (mapanienbHOE OCHOBAHUIO U IIPOXOISIIEE Yepe3 BEPIINHY), CEUECHUS 111apa
Bexrop Ha muockocty u B mpocTpaHcTBe. CII0)KEHHE M BBIUUTAHUE BEKTOPOB.
6.9 YMHOKeHHEe BEKTOpa Ha yucio. PasznokeHue BeKTOpa 1Mo TpEM HEKOMIUIAHAPHBIM
' Bekropam. IlpaBuno mnapawienenunena. Pemenwe 3amad, CBA3aHHBIX  C
IIPUMEHEHHUEM IIPABUII IEUCTBUM C BEKTOpaMHU
[IpssmoyronpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl BekTopa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaxX. YTroda Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNPAMBIMH W INIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOI IIPH PEIIEHUH TEOMETPUYECKUX 3a7a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
NPoBePsIEMOro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKa3aTeIbCTBO,
paBHOCHJIbHBIE (OPMYIUPOBKH; IPUMEHATh UX; YMEHHUE (POPMYIUPOBATh
o0paTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYECKOU WHIAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
1 OLICHUBATh  JIOTUYECKYI0  MPABUIBHOCTh  PACCYKICHUW;,  yYMEHHUE
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar it OTIMCaHUs PEATbHBIX TPOIIECCOB | SBICHUN U TIPU PEIICHUH
3amad, B TOM UHCIE W3 JPYrHX YYeOHBIX MPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M OIMCHIBaTh Tpadbl pa3IMYHBIMUA

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)BI IIpyu pCIICHUH 3aJ1a4

VYmenune OIICpHUPOBATH IOHATHAMH: HATypaJIbHOC YHMCJIO, LEJI0C YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHH, CTCIICHDb
C panrnoHaJIbHbBIM II0Ka3aTciiEM, CTCIICHb C ,HCfICTBHTGJ'IBHHM
IIOKAa3aTcCJICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOAYIIO, pPallMOHAJIBHOC YHUCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXCCTBa HATypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HalMEHbBIINH O6II.[PII>'I ACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3InIYHbIMHU MO3UITMOHHBIMHA CuCTCMaMu CUHCIICHUA YMEHHUC
BBINIOJIHATh BBIYMCIICHHE 3HAUCHUU M Hp606pa3OBaHI/I5{ BLIpa)KeHPII’I Cco
CTCIICHAMMA H JIOT apI/I(I)MaMI/I, HpCO6p8.30BaHI/IH IIp06H0-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHHUEC OICPHUPOBATH IMOHATUAMU: MNOCJICAOBATCIBHOCTD,




apupmeTHyecKas porpeccus, reoMeTpryIecKas MpOrpeccus,
OecKOHEYHO yOBIBAIOIIAsl TE€OMETpUYEcKas MpPOTpeccHs; yMEHHE
3aaBaTh MOCIIEIOBATEIILHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
dbopMyin; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO
gyrcna, (opmMa 3amMCH  KOMIUIGKCHBIX 4mcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOAUTH
NMpUMEpHl  WCIOJB30BAHUS  KOMIUIEKCHBIX — YHCEN,  OIEPHpPOBATH
MOHATUSAMH: MaTtpuma 2X2 u 3X3, OmpenenuTeNb  MaTpUIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJI OIPEACIIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: palMOHAIbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPABEHCTBA, HMX CHUCTEMbl; yMEHHE OIepUPOBATH
MOHATHSIMH: TOXIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBI C NApaMETPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI U PELICHUS MATEMaTH4YECKUX

3a/1a4 M 3a]1a4 U3 Pa3IMIHbIX 00JIacTel HAYKW U PEATbHOU KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJbllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMM HA IPOMEXKYTKe, HenpepblBHAsS (YHKIIMSI, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasl MPOU3BOAHAS (PYHKIIMHU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOIUTh aCHUMMTOTHI rpaduka (QyHKIMH;, YMEHHUE
BBIUUCIIATH MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITIO3UIIMH (DYHKIIMM, HaXOJWUTh ypaBHEHHE KacaTelbHOH K rpaduxy
(YHKIMHM; yMEHHE HaXOJUTh IMPOU3BOJHBIE DIEMEHTAPHBIX (DYHKITHIA;
YMEHHE WCIOIb30BaTh MPOU3ZBOJHYIO JJS HCCIEAOBAHUA (PYHKIIUM,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJB30BaHHEM armnapaTa MaTeMaTH4eCcKOTo
aHallM3a; TPHUMEHSTh MPOU3BOJHYIO [UISI HAXOXKACHUS HAMITYYIIero

peuicHrd B MPHUKIAAHBIX, B TOM YHCJIC COLUAIBHO-3KOHOMHWYCCKUX H




(u3HUecKUX 3a1a4ax; HAXOJUTh TUIOMAIN U 00BEMBI (PUTY C TIOMOIIIBIO
WHTETpana; MPUBOAUTH MPUMEPHl MATEMATHYECKOTO MOJCITHUPOBAHUS C

noMoIsko TuddepeHuaNIbHbIX ypaBHESHHN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, OOpaTHAs
GbyHKUIMsA, KOMOO3ULUs (YHKUWH, JMHEWHas (QyHKIHS, KBaapaTHYHAS
byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMHU, TOKa3aTenbHass | Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (PYHKLMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIIeHUH 3a7ad U3 JIPYruX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peasbHOM JKU3HU; BbIpaxaTb (POPMYIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEpPaBEHCTB U 33/a4 C MapamMeTpaMu; U300paxarb
Ha KOOPJAMHATHOM IIJIOCKOCTM MHOJKECTBA PEIICHWN ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/Ja4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/la4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBbI IO YCIIOBHUIO 33J]ayH, HCCIEIOBATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHCTEMbl 10 YCIIOBHUIO 3aJauyH,
UCCIIEJIOBaTh IOCTPOEHHBbIE MOJIEIM C HCIOJIb30BAHWEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYECHHBINH PE3yNIbTAT

YMeHue onepupoBaTh MOHATUAMU: cpeiHee apudMeTHuecKkoe, MeuaHa,
HauOoJiplllee M  HauWMEHblIee 3HA4YeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yYMEHHME H3BJIEKaTh,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTaBICHHYI0 B TalnMuax, Ha
MarpaMmmax, rpagukax, OTpaXarolyro CBONCTBa peabHbIX MPOLIECCOB U
SIBJICHUI; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TaOIUIl U THarpaMmm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEACTB; TIpadHuecKu
UCCIIeIOBaTh COBMECTHbIE HAOMIONEHUS C IOMOIIBI0 JIHarpamm

pacccuBaHua 1 JIMHEMHOM perpeccuun




YMeHue onepupoBaTh IOHATHSAMHU: CIydalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (HOpMYITy MOJTHON
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEalIbHBIX COOBITUH; YMEHHUE OIepUpPOBaTh
HNOHIATUSIMU:  CIydaiiHas BEJIMYMHA, PpAaCIpelieieHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOe OKHUJaHHWe, TUCHEPCUss U CTAaHAAPTHOE OTKJIOHEHHE
ClIydallHOM BeNWYMHbBI, (YHKIUM pacrnpeaeneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOTO  PACIPEICIICHU;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeiaeHuil amns
pelieHns 3ajady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX 4YMCET B NMPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YUCJIO COYETAHMH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOWHATOPHBIE (PAKTHI U PACCYKICHUS AJIs PELICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATH

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATDH MOJTYYCHHBIN Pe3ylIbTaT

YMeHue onepupoBaTh TMOHATHUAMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeJIWYMHA YIJa, IUIOCKUHA  yrod,
NBYTPaHHBIA yroJi, TPEXTPAHHBIM Yroj, CKpEUIMBAIOUIUECs TMpsSMBbIE,
NapajuieIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX1Y TUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh MpU
pellleHnr 3aJa4 U3y4eHHbIE (DAKThI U TEOPEMbI IIAHUMETPUH;, YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C MOMOIIbI0 T€OMETPHUYECKUX MOHSATUH U

BCIIMYHH, p€IIaTb CBA3aHHbIC C HUMH IIPAKTUYCCKUC 3a/la4n
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YMeHue onepupoBaTh MOHATUAMM: IUIOMIATL (QUIYpbl, 00bEM (uUTYpHI,
MHOTOI'pPaHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, Oupamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UUIMHJP, KOHYC, map, cdepa, IUomaab cdepsl, IIOLIalb
MOBEPXHOCTH MHMPaMMJIbl, NMPHU3MBbI, KOHYyCa, LWIMHIpPA, 00BEM Kyoa,

OpsAMOYT'OJIBHOTO TIapaJuieJICnuIicaa, MnmupaMuibl, MMPU3MbI, HOUIWHApPA,




KOHYCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUYCHUsI KOHYCa U LIMIUHIPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCTD,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOT'PAaHHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpalIEHUs, UX CEUYECHHMsI, B TOM YHCJIE C [IOMOIIBIO MIEKTPOHHBIX CPENICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSTEIHHO
(hopMyTHpOBATH OTIpENEICHUs] N3y9aeMbIX (HUTYp, BBIABUTATh THIIOTE3BI
O CBOICTBaxX M MpU3HAKAX F'€OMETPUUYECKUX (PUIyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IpHU3HAKaM, BBINOJHATH HEOOXOAUWMBIE JONOJHHUTEIbHbIE

TTOCTPOCHUS

11

VYMmenne OIICpHUpPOBATH IIOHATUAMMU: JABHUXKXCHUC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHUS Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHHE MOA00Ms, TMOJOOHBIE (GUTYpHI; YMEHHE
pacrno3HaBaTh paBHblE U MOJ0OHBIE (QUTYpHI, B TOM 4YHCJIE B IPUPOJIE,
HUCKYCCTBEC, APXHUTCKTYPEC, HCIOJIB30BATh T'€OMCTPUUCCKHUE OTHOIICHHA
MpU pelIeHUH 3a/1a4y; HaXOJUTh T'€OMETPUYECKUE BEIMYMHBI (IJIMHA,
yroj, IUiomaab, o0BEM) MpU pEIICHWH 3a7ad W3 JPYruX YUeOHBIX
MpeIMETOB U U3 PeajbHOU KU3HU; YMEHUE BBIUUCIISTH T€OMETPUYECKHE
BEJIMYMHBI (JUTMHA, YTOJI, IUIONIaab, OOBEM, IUIOMIAIh IOBEPXHOCTH),
HCIOJIb3YSl M3YYEHHbIE (OPMYJbl M METOJbl, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTU MUPAMU/IbI, TPU3MBbI, KOHYCA, IIMIUHPA, IIOWAaAb chepbl;
00BEM KyOa, MPSAMOYrOJILHOTO Mapajuiesenunea, NUupaMuIbl, TPU3MBL,
WIMHIpA, KOHyca, IIapa; yMEHUE HaxOIUTh OTHOIIEHHE OO0BEMOB

M0TI00HBIX (HUTYD
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMH; YMCHUC HCII0JIb30BATh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MCETO
ML peIICHUA TCOMETPUUYCCKUX 3aJlad W 3aJa4 ApYTrux y‘IC6HHX

MpeaAMETOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA MeTod A peuicHud 3aJa4u,
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKNW B MU3YUYCHHUU IMPUPOAHBIX U
O6IJ.I€CTBCHHLIX nmponeccoB u HBHCHHﬁ; YMCHHUEC  PaCIiO3HABATb

OpOsABJIICHUC 3aKOHOB MATCMATHUKNU B HUCKYCCTBC, YMCHHC IIPUBOIUTH




IIPUMCPLI MaT€MaTHYCCKHUX

MaTeMaTU4eCKO HayKu

OTKPBITUI

POCCHIICKOM

u

MHPOBOU




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

Kox
1 Yucna v BBIYUCICHUS
11 HarypaneHble u nenslie uncina. IIpu3Haku 1eIMMOCTH LEIIbIX YUCEIT
12 Panmonanbubie  ymcna. OOBIKHOBEHHBIE UM JIECATHYHBIE APOOH, TMPOIIEHTHI,
' OECKOHEYHBIC TIEPHOIMISCKUEC TPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apudmMeTHuecKUMHU
' KOPHSIMH HAaTypaJIbHON CTENICHH
14 CrenieHs ¢ mensiM mokasaresieM. CTereHb ¢ pallMoOHABHBIM MMoka3zareieM. CBolicTBa
' CTCIICHU
L5 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecsiTHuHbIE U HATYpaJbHbIE JOrapupMbl
JleiictBuTenpHble  uyucia.  ApUPMETHYECKHE OIepalud C JAeUCTBUTEIHHBIMU
1.7 yrcnamu. [IpubmmkEHHbIE BEIYKUCICHMS, TIPaBUa OKPYIJIEHUS, IPUKHIKA U OLIEHKa
pe3ynbTaTa BIYMCICHUN
1.8 [IpeoOpazoBaHue BeIpaKEHUN
1.9 KommnekcHsie yncna
2 YpaBHEeHUs U HEPABEHCTBA
2.1 enwie u ApoOHO-paIMOHATBHBIC YPAaBHEHUS
2.2 HppatmoHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [TokazarenbHbIe U TOTapUPMHUUECKHUE YPABHEHUS
25 Lenbie u ApoOHO-paITMOHATBHBIC HEPABCHCTBA
2.6 HppanmonaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 YpaBHeHHsI, HEpPaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHEeHUH. OnpeenuTeNb MaTPUIIbI




OyaKn U rpaduku

Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkunu. B3ammuo oOpaTHbIC

3 ¢ynkuuu. Yétheie u HeuétHolie pyHKuuu. [lepuoandyeckue GyHKIUHN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTIOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHWH.
' Makcumymbl U MUHUMYMBI (QyHKImH. HambGonblnee u HamMeHbllee 3HAYCHUE
(GyHKIMU HAa IPOMEXKYTKE
33 CrenenHas ¢QyHKIMS C HaTypaJIbHBIM M IIEJIBIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHs N-0¥ CTeNeHH
3.4 Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u gorapudmuyeckas GyHKIMH, UX CBONCTBA U rpaduku
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHkuuid. CBoicTBa  (YHKIMIA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 IlocinenoBaTenbHOCTH, CIIOCOOBI 3aIaHUS OCIEI0BATEILHOCTEN
3.8 Apupmerrueckas 1 reoMeTprueckas nporpeccun. opmyina CII0KHBIX POLIEHTOB
4 Hauana maremaTiueckoro aHaausa
4.1 [TpousBoanas ¢pyakiuu. [TponsBogHbIe AIeMEHTApHBIX (DYHKIIAN
[IpuMeHeHre MPOM3BOJHOM K HCCIECIOBAaHWIO (DYHKIMH HAa MOHOTOHHOCTh M
4.2 IKCcTpeMyMbl. Haxosx/ieHne HamOOJbIIero ¥ HaUMEHBIIIETO 3HAYCHHS (PYHKIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa 1 JIOTMKa
5.1 MHOK€eCTBO, Onepaly HaJl MHOXKecTBaMu. Jluarpammel Diiniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCT
6.3 Kombunaroprka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHIKH
74 Tena u NOBEpXHOCTH BpallleHUS




1.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Maremaruka: anre6pa v Hayajia MaTeMaTUYECKOTr0 aHaIN3a, TEOMETPHSL.
I'eometpus. 10-11 knacc. Aranacsin JI.C., byry3os B.®., Kagomues C.b. u ap.

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»
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