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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS Jis
oOyvaromuxcs 10-11 kmaccoB paspabotana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIICMBIX K
MaTeMaTH4ecKoOMy oOOpa3oBaHUI0, W TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanu3anus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIHSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh, yueOHOTO Kypca TEOMETPHUM Ha YPOBHE CPEIHEro OOIIeTro
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHUS TCOMETPHHM B HANPAaBICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHpOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH PEabHOTO M HJACAIBHOTO, XapaKTepe OTpPaXKCHUS
MaTEMaTUYECKOM HAYKOW SBIICHWH W TIPOLECCOB PEAJbHOIO MHpa, MECTe
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KadeCTB MBIIUICHHUS, HCOOXOMUMBIX JJI aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcsl OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECHeYHBAET BO3MOXKHOCTh H3YUYCHHS Kak
JTUCITUIUIMH €CTeCTBEHHO-HaYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYECHUU OO0YyUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPHH U MOCTPOCHHUH LIETIOYKU JTOTUIECKUX YTBEPKIACHUN
B XOJIE pCUICHUS TEOMETPUYECKUX 3ajJad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS TMPHU PEIICHWU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHre OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIHAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO



npeoOpazoBaHusl  JACUCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JESITEIBHOCTH,
ABISIETCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyaJbHa
3aja4a (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATeILHOCTH TI0 MHOTUM HaTpaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  uepe3  obOecreuyeHHWe  BO3MOXKHOCTH — TPUOOpPETeHHs] U
UCTIOJB30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHUH W JIeHCTBUH,
cenUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOH30BAHHEM T€OMETPHH.

[IporpaMmMa 1O TreoMmeTpuu Ha O0a30BOM YypOBHE MpeIHA3HAYCHA JIA
00y4aroNMXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO o0miero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHUYECKHE YMEHUs, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIC /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO OoJjiee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHne 1Eenu OCBOEHHSI MPOTrpaMMbl OOECIEUUBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAaHHUKAX M Tellax BpPAILCHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4yaTh pa3HbIC SIBICHUS OKPYXKAIOIIEr0 MHUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKax, MOJAENAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpOBaHHWE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTpaHHHMKaX U TeJlaX BPAeHUsI U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJCHHE  AQJrOPUTMAMM  pEIICHHS  OCHOBHBIX  THIOB  3ajad;
dopmMupoBaHue yMEHHUS ~TPOBOJUTH  HECIOXKHBIE JJOKa3aTeNIbHbIC
paccyXIeHusi B XOJl¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE WHTEJUIEKTYaIbHbBIX u TBOPYECKUX CIIOCOOHOCTEH
oOyyJaromuxcs, TMO3HABATEILHONW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBaHue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajlbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPHUH U CO3/1aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN amnmapaT Uil pEelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTANYUTENHLHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCS BKJIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, M ONIPEICIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTaaérest HArasAIHO-KOHCTPYKTUBHOMY METOY OOydeHUsI, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yyalluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIICHUs 3aJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEPUPOBAHUE
pOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIATHOCTh, a OINEpUpOBaHHE oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE cojepkaTelbHble JUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBI U KOOPIMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEpXKaTelbHbIM JIMHUSM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHET0 O0IIEro oOpa3oBaHMs.

Coaep:xanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM peE3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToAaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'ECOMETPUUECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIFOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0Yy4YaIOUIUXCs, PACIIUpSIS H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpum orBoaurcs 2 yaca B Heaenmo B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: IApaJICIIbHBIE IPAMBbIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MNPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNbHbIX  miockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (UTYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPIECHAUKYISAPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIEC DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero csorcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MMPAMHU/IbI; OOKOBAsI ¥ NOJIHAS IOBEPXHOCTh MUPAMUbL; IPABUIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbBHAS NIMPaMHUJa; NpPaBUIIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlperncraBneHue o NpaBWIBHBIX MHOTOIPAHHHMKAaX: OKTadJp,
nojieKka’ip U ukocasip. CeueHust IpuU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOM MUPaMUIBbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
MPSIMOYTOJILHOTO TMapajuienenuneqa u ciaeactBus u3z Heé. OO0OBEM UMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenuss nwiMHApa (HapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B ipocTpaHcTBe. CllokKeHNEe U BBIYMTAaHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noskeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXA, peryisipHas busznueckas AKTHUBHOCTH); (dbuznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTHUBHO-0310POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPodEeCCHOHATBHOW  NESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HHU, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenpl, OCO3HaHWEM TJ00aJBLHOTO XapakTepa OSKOJOTHYECKHX IpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTHYECKOW KYJIBTYPOW KakK CpEJICTBOM ITO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MartemaTuka» XapaKkTepU3yITCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
0OBEKTOB, TOHSATHHA, OTHONICHUH MEXITy MOHATHUAMH; (POPMYITHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCIpHHUMATH, (POpPMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC W OTPHUIATCIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOJIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e Ji€NaTh BBIBOJABI C HUCIOJB30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEpXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTH TPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIENOBATEIbCKUIA MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTh4ecKOoro
0o0BeKTa, SIBICHMS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENIbHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIO0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M OOOOIICHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIPOIECCa, a TAaKKE BBIJIBUTATH
MIPEINOIOKEHUS O €T0 Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBIATH JNePUIUTH MH(DOpPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B PA3NHUHBIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJAEKHOCTD uHpOopMaIuu o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becnequusarom

copmMupo8aHHoCms COYyUANIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0wenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSIMH U LEISIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHbIE HA TTOUCK
pEelIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyIHpOBATh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3YNbTAaThl  pELIEHHs  3a7Jayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATBLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYyKaeHUs, 0OOMEH MHEHUMH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO 4YacTb paboOTHl W
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UWICHAMH KOMAaH]bI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcarohvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMHU IIO3HABaTEIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX JAECUCTBHM W MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJISI TIpoliecca W
pe3ysbTaTa pelieHus MaTeEMaTUIeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa IEIM U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, TNTIOCKOCTb.

[TpMEHAT, aKCUOMBI CTEPECOMETPUHM WM CJCACTBHS W3 HHUX IMPU PEIICHUU
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMHU: TAPALICITHFHOCTh U MIEPICHANKYIIPHOCTD MPAMBIX
Y TJIOCKOCTEH.

KnaccudumupoBaTte B3aMHOE PACIOIOKECHHE MPSAMBIX M INIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JIBYTPAHHBIA YTOJ, TPaHW JABYTPAHHOTO Yria,
peOpo IBYrpaHHOTO yria; JUHCHHBIM YIroJl JBYTPAHHOTO yTJjia; rpajycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMH: MHOTOTPDAHHHMK, BBINYKIBIH W HEBBITYKJIBIH
MHOTOT'PAaHHHUK, 3JIEMEHTHI MHOTOIPAHHHUKA, NTPaBUILHBIA MHOTOT'PDAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPDAaHHHUKOB (IMpamMuja; TpU3Ma,
IPSIMOYTOJILHBIN MapajuiesienuIe, Kyo).

KnaccudunupoBate ~ MHOTOTpaHHUKH, BBIOMpAss ~ OCHOBaHHUS  JUIA
Kiaaccu(UKay  (BBIMYKJIBIE W HEBBITYKJIbIC MHOTOIPDAHHHUKH; IPaBUIbHBIC
MHOTOT'PaHHUKH; TIPSIMbIC U HAKJIOHHBIC ITPU3MBI, TIapaJIICIICIIUIIC IbI ).

OnepupoBaTh MOHATUAMHU: CEKYIIas IJIOCKOCTh, CEUCHUE MHOTOI'PAHHUKOB.

OOBSICHATH NPHUHIIMITBI TOCTPOCHUS CEYCHHUH, UCTIOIB3YS METOJI CIICOB.

CTpoWTh CEUYCHUS MHOTOIPAaHHHUKOB METOJAOM  CJICAOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBepxy, COOKY, CHH3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aNTOpUTMaM, TIPUMEHSS H3BECTHBIC AHAIMTHYECKHE METOJBI TP PEIICHUH
CTaHJIAPTHBIX MaTEeMaTUYECKUX 3aJlay Ha BBIUHUCICHHE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIYy
CKPEITUBAIOITAMHUCS TTPSIMBIMHU.

Pemrate 3ay1aun Ha HaX0XKJACHUE TEOMETPUUICCKUX BEIMYUH 110 00pa3iaM Win
aNTOpUTMaM, TIPUMCHSS H3BECTHBIC AHAIMTHYECKHE METOJBI IPH PEHICHUH
CTaHJAPTHBIX ~MAaTEMAaTHYCCKHUX 3aJad Ha BBEIYHCICHHE YIVIOB  MEXIY
CKpPCIUBAIOIIAMHUCS  MPSAMBIMH, MEXJIYy HPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHM, JIByTPaHHBIX YTJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl JUISI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKl CPOPMYTUPOBAHHONW MPOOJIEMBbI, MOJACIHPOBATh pPEATbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
IIPAKTUYECKUE 3a7]a4H, CBS3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUYECKUX BEITUYHUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBathk Tena BpameHus (IUIMHAP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMHMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOUIEHUS MEXIY IUIOLIAJISIMU MOBEPXHOCTENH U 00BEMaMHU
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpaICHUS.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKJISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPaBHEHHEM B J€KapTOBOM CUCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJIaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WM aIrTOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpumeHaT, mpocTeMe NPOTpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEHHBIC 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd CcHOpMyIUPOBAHHOW MPOOJIIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI M TEOPEM, ammapara anre0psl; penaTh
MMPAKTUYECKUE 3a]1a4, CB3aHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 2
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpamenus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
N300pakeHus IIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

04.09.2023

IlonsThs: MEpECCKarommrecs mI0CKOCTH,
nepeceKarommecs npamMasd U MI10CKOCTb

05.09.2023

IlousTus: MEPECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamMas U MI10CKOCTb

11.09.2023

3HaKOMCTBO C MHOIr'orpaHHUKaMu,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIUMOHHBIX YEPTEKAX

12.09.2023

HauanpHbie cBeficHUS 0 KyOe 1 TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

18.09.2023

HavanbHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

[TousiTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

25.09.2023




TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

26.09.2023

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS U3 HAX

02.10.2023

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

03.10.2023

11

B3anMHOE€ pacnoiokeHue npsIMbIX B
IIPOCTPAHCTBE: NIEPECeKaroInecs,
napajiesIbHble U CKPEIUBAIOLINECS
NIpSIMBIE

09.10.2023

12

[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiebHbIE MPSIMBbIE B

MPOCTPAHCTBE; MAPAILICIIEHOCT TPEX
MPSIMBIX

10.10.2023

13

[TapanienbHOCTh MPSMBIX U TUIOCKOCTEH B
npoctpaHcTse: [lapannenbHOCTh NPSAMOil U

IINIIOCKOCTH

16.10.2023

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

17.10.2023

15

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

23.10.2023

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

24.10.2023

17

[TapannenbHOCTb MIIOCKOCTEH:
NapajuleNbHbIE MIIOCKOCTH

13.11.2023




18

CpoiicTBa napayuIeIbHbIX INIOCKOCTEN

14.11.2023
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha IJIOCKOCTH: TETPadp, KyO, 20.11.2023
napajuiesienunes
20 [TocTpoenue ceuenuit 21.11.2023
21 [TocTpoenue ceuennit 27 11.2023
KonTtponsHas padota o teme "IIpsimbie u
22 IJIOCKOCTH B ITIPOCTPAHCTBE.
HapannenLHoclib n[l:ﬂMHx U IIOCKOCTEH" 28.11.2023
[lepneHMKyYISIPHOCTD NPSAMOU 1
23 IUTIOCKOCTH: TIEPIICHIUKYJISAPHBIC MPSIMBIE B 04.12.2023
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U
MEPIEHANKYIISIPHBIE K IJIOCKOCTH 05.12.2023
)5 [IpsimMble apaienbHble U
MEePIEHANKYIISIPHBIE K IJIOCKOCTH 11.12.2023
26 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH 12.12.2023
7 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH 18.12.2023
)3 Teopema o psIMOI EPIIEHIUKYIIIPHON
TUIOCKOCTH 19.12.2023
79 Teopema 0 IpsAMO¥ NEPIIEHUKYIIAPHON
IIOCKOCTH 25.12.2023
30 Teopema o npsAMON NepIEHANKYISIPHON




IIIIOCKOCTH

26.12.2023

31

[lepneHiuKynsp U HAKJIIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 INIOCKOCTH

15.01.2024

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

16.01.2024

33

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 ITNTIOCKOCTH

22.01.2024

34

[lepnieHauKyNsip ¥ HAKJIOHHBIE:
paccTosHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 INTIOCKOCTH

23.01.2024

35

VYTIIbl B IPOCTPAHCTBE: YTOJ MEXKIY
NPAMOM U TIIIOCKOCTHIO

29.01.2024

36

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

30.01.2024

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JBYTPAHHOTO yIiia

05.02.2024

38

[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK MEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEMN

06.02.2024

39

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePHeHIUKYIIPHOCTU JBYX
IJIOCKOCTEN

12.02.2024

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

13.02.2024




41

Teopema o0 TpEX nepHEeHAMKYIApAX

19.02.2024

42

Teopema o TpEX nepHeHANKYIApax

20.02.2024

43

Teopema o TpEX nepHneHANKYIApax

26.02.2024

44

KonTtponsHas pabota no temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MeXIY NpSIMBIMU U
mIocKocTsAMu"

27.02.2024

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, paSBépTKa
MHOT'OI'paHHHKa

04.03.2024

46

[Ipu3ma: n-yrosnbHas npusMma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

05.03.2024

47

[Tapannenenunen, npsMOyroJbHbII
napaJuiesienumne/ U ero cBoicTea

11.03.2024

48

anaMI/ma: Nn-yroJjibHas nmupamujia, rpanu
1 OCHOBAHMC ITHUPaMU/IbI; OoKOBasg U
IIOJIHAaA IMOBEPXHOCTb MMPaMUAbI;
IIpaBUJIbHAA U yceqéHHa;I nmupamMmmuaa

12.03.2024

49

HpaBI/IHLHLIC MHOT'OT'paHHUKU: IOHATUC
MPpaBHJIIbHOTO MHOTOI'PAHHUKA;
IIpaBHJIbHAA IIpU3Ma U ITPaABUJIbHAA
nupamMua; nmpaBUjbHaA TPCYroJibHAAd

18.03.2024




MMpaMuia U MPaBUIBHBIA TETPadaAp; KyO

50

IIpencrasnenue o NpaBUIBHBIX
MHOTOI'PaHHHUKaX: OKTa3p, T0OJAEKa’ap U
UKOCAdIP.

19.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSMOM, INIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuUax,
napajuieJenuIe ax, MpaBuIbHbIX
MHOT'OTpaHHUKAX

01.04.2024

52

Brrancnenune 3neMeHTOB MHOI'OT'paHHUKOB!
péOpa, TuaroHau, yribl

02.04.2024

53

[Tmomaae 60KOBOY MOBEPXHOCTH M TIOJTHOM
MMOBEPXHOCTH MPSMOM TTPU3MBI, TUTOTIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTH MPSMOM TTPU3MBI

08.04.2024

54

[Tmomaas 60KOBOY MOBEPXHOCTH U
TMOBEPXHOCTH MPABUIILHOM MUPAMHU/IBI,
TeopeMa O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHOW MUPAMU/IBI

09.04.2024

55

KounTtponbHas paborta no teme
"MHororpaHHuku"

15.04.2024

56

ITonusarue 00 00BéEME

16.04.2024

57

O0BEM TMpaMuU bl

22.04.2024

58

O0BEM TUpaMuIbI

23.04.2024

59

O0BEM TUpaMuIbI




29.04.2024

60 O06bEM TUpamMuIbl 1 30.04.2004
1 & 1
6 O0BEM ITpU3MBI 06.05.2024
2 & 1
6 O06BEM MPU3MBI 07.05.2024
63 O06BEM MpU3MBI 1 13.05.2004
64 KounTponbnas pabora no teme "OO0bEMBI 1
MHOTOTPaHHUKOB" 14.05.2024
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
i. IT 7 1
65 3HaHuil. [loctpoenue ceuenuii B 20.05.2024
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIIEHNE CHCTEeMaTH3aITUS
3HaHUU. Beraucienue paccTosIHM: MEXK Y
66 JIBYMSI TOYKAMHU, OT TOYKH JI0 MPSMOH, OT 1 21.05.2024
TOYKH JI0 MJIOCKOCTHU, MEKTY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU
67 Hrorosas koHTpoJIbHAS paboTa 1 27 05.2024
[ToBTOpEHue, 06001IeHNE CUCTEMATHU3ALIHS
3HaHWN. BeruncneHue yrios: MexIy
68 CerIJ_[I\/’IBaIOHlI/IMI/IC}I MPSAMBIMU, MEXIY 1 28.05.2004
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJI0OB MEKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoe pacnosnoxenue cepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIoIIa s OOKOBOM M ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne MuiIMHAIpa Ha TII0CKOCTH.
PazpépTka nmnuaapa. CeyeHus

IUIUHIPA (TTIOCKOCTBIO, TapalIeIbHOM
WJIHM TIEPIEHAUKYISIPHOM OCH IIIIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIMHa,

o0pasyromias 1 0ck; IIOMAAb OOKOBOW U

IIOJTHOW ITOBEPXHOCTH

YceuéHHbli KOHYC: oOpasyrouue u
BBICOTA, OCHOBAaHUS U OoKOBas
IIOBEPXHOCTH

10

N300pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TIOCKOCTHIO, MapaTIICIbHON

OCHOBAHUIO, U TIJIOCKOCTHIO, TIPOXOISAIIEH

yepe3 BEpUINHY)

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, OMMCaHHBIA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O06BEM IIUIMHAPA, KOHYCa

15

O06bEM 11apa u wiomaas chepsl

16

[TonoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIASIMU

MMOBEPXHOCTEH, 00bEMAMU TI0TI00HBIX TEJT

17

KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsl Ten"

18

BeKTOp Ha INIOCKOCTHU U B TPOCTPAHCTBC

19

CnoxxeHue U BbIYUTaHHE BCKTOPOB

20

YMHOXKEHHE BCKTOpa Ha YUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajiesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMoyroipHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopaumHaTsl BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y NpsMbIMU U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT TTPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

27

KonTtponsHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600IICHNE U

31 cUCTeMaTH3alus 3HaHUi. 3aiauu 1
TUTAHUMETPUH U METObI UX PEIICHHUS
[ToBTOpEHue, 0600IICHNE 1

0 cucremMaTru3anus 3HaHui. OCHOBHBIE !
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEHue, 06001EeHNE U |
cHCTeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oomectBo «M3narenscTBo «IIpocBemmenne»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Marematuka 5-11 kiacchl: HETpaIUIIMOHHBIC (POPMBI OPTaHU3AIUN
KOHTpOJIs Ha ypokax / aBT.-cocT. M.E. Ko3zuna, O.M. ®@azeesa. - Bonrorpan,
Vyurens, 2016;

2. MaTeMaTtuueckue oJIMMIHUAILL: 7-9 KIacChl: Y4eOHO-METOIUUECKOE
nocoOue Jis yIuTeJIel MaTeMaTUKH 00111eo0pa3oBaTesbHbIX KO / A.B.

®apkoB. — M.: I3gatenbcTBO «DK3aMen», 2013.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

. http://www .kvant.info/ Hayuno-nonynspHbIii Gu3HKO-MaTeMaTHIECKUI
AKYpHAJI JJIs1 IIKOJIBHUKOB U CTYJIeHTOB «KBaHTY.

2. uztest.ru — CalT i1 NOATOTOBKH K UTOMOBOM aTTECTAlMM YYCHUKOB

3. MunuctepcTBo o6pazoBanus PO. — Pexum noctymna:

http://www.informika.ru; http://www.ed.gov.ru; http://www.edu.ru



4. TectupoBanue online: 5—11 knaccel. — Pexxum nocryna:

http://www kokch.kts.ru/cdo

5. Ilegarornueckas MacTepckas, ypoku B IHTepHET U MHOTO€ Ipyroe. —
Pexxum nocryna : http:// teacher.fio.ru

6. HoBbie TexHoMornu B 06pazoBanuu. — Pexxum nocrymna:
http://edu.secna.ru/main

7. IlyreBogurens «B Mupe Haykn» ISl IIKOJIBHUKOB. — Pexunm gocrymna:
http://www.uic.ssu. samara.ru/~nauka

8. Enunast xomexuus nu@poBbix 00pa3oBaTesbHbIX PECYPCOB MO

marematuke. — Pexxum nocryna: http://school-collection.edu.ru/collection
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