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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTU4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus nmporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITETCHITUSIMU,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METApPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHUsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUS (YHKIIMOHAIBHOW MaTEeMaTHYCCKOU
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBbIX AUCIUIUIMH. PazBuThe y oOyyaronumxcs
NPAaBWIBHBIX MPEICTABIECHUNH O CYHUIHOCTH M TMPOUCXOXKICHUH T€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUH W TPOLECCOB pPEATbHOTO MHpa, MeCTe
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaliuxcsi, a TaKkKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YyUYECHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPHUH U MTOCTPOSHUHU LIETIOYKHU JTIOTHIECKUX YTBEPKIACHUI
B XOJIE pCIICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTPaXKCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO IO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM H3 TNMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
1O CNENHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM HUCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHMYECKHE YMEHHS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clid B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1elnu OCBOEHUS TPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAaHHUKAX M Tellax BPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMKCHIBATDH
¥ U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHWE QITOPUTMAMH  PEIICHHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MPAKTUYECKUM COJCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEH
oOyyJaromuxcs, IO3HABAaTEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIBbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3yJIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
MPaKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU IMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
Co3ZaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MPOBOJUTCS C OMOPOM Ha
HATJIAIHOCTh, a OINEpUpoBaHHE o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEp KaHUsI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl U KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM PE3yJIbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM [0 ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJICHUE T'COMETPUUECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISIOCH MOCIEI0BATENbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIAIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAIIEIBHOCTD IIPSIMOU M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurne; MoCTpPOSHUE CeYSHMIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYIIPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YroJl MEXKAY INPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: INPHU3HAK  INEPHEHIUKYJIAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIpU3Ma; TPAaHU U OCHOBAHUS INPU3MBI; NpsiMasi U HAKIOHHAs HPU3MBL, OOKOBasl U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMMPAMHU/IbI; OOKOBAsI ¥ NOJIHAS [IOBEPXHOCTh MUPAMU/IbL; IPAaBUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS NIMPaMHUJa; MPaBUIIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO0. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAHHUKAX: OKTajJp,
nojieKka’ip U ukocasip. CeueHust IpU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPHUM B IIHpaMHIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JHWaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa o MiIomaau yceu€HHod mnupamuabl. [lonarue o0 o0véMe. OO0BEM
MUpaMUIbl, TPU3MBI.

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

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh IUJIWHIPUYECKOW TOBEpXHOCTH. [luamHap: oOcHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM U TIOJMHOM TIIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAIL MOBEPXHOCTH C(hEpHI.
Bsaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cdepe;
I0aab cepol.

N306pakeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BEpTka UIUHIpA U KOHYCA.

KoMmOuHanuy Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MPSAMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEll.

Ceuennss nwiMHApa (HapaJiiebHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXeHHE BEKTOpa Ha 4yucio. Pa3noskeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaum 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
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOTPpaMMbl Yy4€OHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); buszruecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1a4 MaTeMaTHIEeCKOW HAMPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYphl, TOHUMAHHEM BIIUSHHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenpl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
0o0JIaCTH  OKpY)KaromIeH cpejbl, IUTAHHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKh Kak cQepbl YeIOBEUECKOW JEATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIJII PA3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJBLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MartemaTHKa» XapaKkTepU3yITCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelCcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCNEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBIX NPOYECCO8 0OVUaowuxcs (oceoemue
Memo0o0o8  NO3HAHUSL — OKpYJcanwe2o  Mupa,  HpPpUMEHeHUe  J102UYeCKUX,
uUcce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeicTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHAMH; (HOPMYIHpPOBATH
ompejeieHus]  TOHATHM;  yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KiIaccuUKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOJUMOIO aHAJIN3a;

e BOCIpHHUMATH, (QOpMyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTPUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeMaTHMYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3HM WU
npoTuBopeunsi B (akTax, JaHHBIX, HAOJIOACHUSIX M YTBEPKICHUSX;



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

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajayu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MNPOoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOATEIILHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, JABATh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; COMOCTABIATh CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENIIbHO  BbIOMpaTh  (dopmat
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OpPraHM3aIlMi0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
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
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEeABUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: NMAPATUICTIBHOCTh U IEPIECHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIs
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUTIBI TOCTPOCHHS CEYCHUN, UCTIOIB3YS METOJT CIICIOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PELICHUU
CTaHJIAPTHBIX MaTEMATUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

Pemrate 3a1aun Ha HaX0XJICHUE TE€OMETPHUUICCKUX BEIIMUMH 1O o0pasiaM HIIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM W IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

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

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoNaraloMx HECKOJIbKO IaroB PELIEHHUS, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

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

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

KnaccuguunpoBats B3aMMHOE pacroiiokeHune chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE MIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BIHMCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MUIOMIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekath, HHTEpPHNpPETUPOBATH W MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaACKIaAblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (axKThl ISl PEUICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBHUS MPUMEHEHHUS
3a/1aHbI B IBHOU (hopme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airTOpUTMaM, MPUMEHSIS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumenaTr mpocTemnMe NpOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEHHBIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4ecku C(HOopMyTUpOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpeaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CBA3aHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
https://resh.edu.ru/
1 Brenenue B crepeoMeTpuio 7 0 0 hitps://www. vaklass.cu/
) [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 15 1 0 https://resh.edu.ru/
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN https://www.yaklass.ru/
[lepneHMKyYISIPHOCTD NPSAMBIX U https://resh.edu.ru/
3 . 12 0 0
IUIOCKOCTEN https://www.yaklass.ru/
https://resh.edu.ru/
4 VYTl MKy NPAMBIMU U TTIOCKOCTSIMU 10 1 0 hits://www.vaklass.ru/
https://resh.edu.ru/
> MHororpasHHKI 1 ! 0 https://www.yaklass.ru/
https://resh.edu.ru/
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 0 bE.AEESALECU. L
https://www.yaklass.ru/
7 [ToBTOpEHUE: CEYCHUSI, PACCTOSIHHS U YTIIbI 4 1 0 https.firsh.uoh.ros
p ’ P r https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHe pa3aeyioB H TeEM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
https://www.yaklass.ru/
1 Tena ppamenns 12 0 0 https://resh.edu.ru/
.. https://www.yaklass.ru/
2 OOBEMBI Ten > I 0 https://resh.edu.ru/
3 B . 10 1 0 https://www.yaklass.ru/
€KTOPBI ¥ KOOPJAMHATHI B TPOCTPAH hitps://resh.cdu.ru/
[ToBTOpenue, 0600mEHNE, https://www.yaklass.ru/
4 N 7 1 0
CHUCTEMaTHU3alus 3HaHUU https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuna uzoOpakeHus Ha
1 poctp P P . 1 0 0 https://www.yaklass.ru/
PUCYHKAX: U300paK€HUs MIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIHbBI OTpe3Ka
[TonsTHS: epecekarouuecs MI0CKOCTH
2 P ’ 1 0 0 https://www.yaklass.ru/
nepeceKarouecs npsmas ¥ miocKocTh
[TonsTHS: epecekarouuecs MmIoCKOCTH
3 P ’ 1 0 0 https://resh.edu.ru/
nepeceKarouecs npsmas 1 miocKocTh
[TonsiTHe 06 aKCHOMaTHYECKOM
4 MOCTPOCHUH CTEPEOMETPHUU: aKCUOMBI 1 0 0 https://www.yaklass.ru/
CTEepEOMETPUHU U CIEACTBHS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM
5 IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1 0 0 https://resh.edu.ru/
CTEpEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM
6 IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI 1 0 0 https://www.yaklass.ru/
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM
7 1 0 0 https://resh.edu.ru/
MOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI




CTEPEOMETPHUHU U CIICICTBUS U3 HUX

B3anMHOE pacnoiokeHue IpsIMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIIUECS,

8 https://www.yaklass.ru/
NapajuIeIbHbIE U CKPEIUBAIOIINECS
MpsIMbIE
[TapannenpHOCTh NPSIMBIX U TJIOCKOCTEN
B IPOCTPAHCTBE: MapaJIeIbHbIE MPSIMbIE

9 .. https://resh.edu.ru/
B POCTPAHCTBE; NapAJIIEIBHOCTD TPEX
MIPSIMBIX

10 VYTl ¢ COHanpPaBJICHHBIMA CTOPOHAMH https://resh.edu.ru/
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN

11 B npoctpaHcTse: [lapamnensHOCTH https://www.yaklass.ru/
MPSIMOM M TUIOCKOCTH

12 Yroa mexay NpsMbIMU B IPOCTPAHCTBE https://resh.edu.ru/

13 Yroa mexay NpsMbIMU B IPOCTPAHCTBE https://www.yaklass.ru/

14 [TapannenbHOCTH MIIOCKOCTEM: hitps/resh.cduru/
NapajuieJIbHbIE TUIOCKOCTH

15 CBolicTBa napauiesIbHbIX IIIOCKOCTEH https://www.yaklass.ru/
[Ipocreiimre npoCTpaHCTBEHHbBIE

16 (urypsl Ha TUIOCKOCTH: TETpa’ip, KyO, https://resh.edu.ru/
napajuieJenumnes
3HaKOMCTBO C MHOTOI'PaHHHKAaMHU,

17 n300pakeHUe MHOTOTPaHHHUKOB Ha https://resh.edu.ru/
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexax

18 [TocTpoenue ceuenuit https://resh.edu.ru/

19 [TocTpoenue ceuenuit https://resh.edu.ru/

20 Hagamreie caenienms o kyoe u https://www.yaklass.ru/

NUpamMHze, UX pa3BEPTKU U MOJEIIH.




CeueHust MHOTOTPAaHHUKOB

HavanbsHbie cBeieHus o Kyoe u

21 NUPAMULIE, UX Pa3BEPTKU U MOJEIH. https://www.yaklass.ru/
CeueHuss MHOTOTPAaHHUKOB
KonTtponsHast padota o Teme "[Ipsimbie

22 Y IUIOCKOCTH B MPOCTPAHCTBE.
[TapanienbHOCTH NPSAMBIX U IIIOCKOCTER"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 IUIOCKOCTH: IIEPIEHIUKYIIAPHBIE IIPSIMBIE https://www.yaklass.ru/
B IIPOCTPAHCTBE
[Ipsimbie mapanienbHbie U

24 p P https://resh.edu.ru/
MePIEHIUKYISIPHBIE K TUTIOCKOCTH
[IpsimMble mapaienbHbIe U

25 https://www.yaklass.ru/
MEPIEHIUKYISIPHBIE K IUNIOCKOCTH
TIpusHak nepneHIuKYIIPHOCTH OPSIMOU

26 P P YIAp P https://www.yaklass.ru/
U IJIOCKOCTH
TIpusHak nepneHIuKyIIPHOCTH OPSIMOU

27 P P YIAp P https://resh.edu.ru/
U IJIOCKOCTH
Teopema o OpsIMOU NEPHIEHAUKYIIIPHON

28 P P P YP https://resh.edu.ru/
IIJIOCKOCTH
Teopema o OpsIMOU MEPIEHANKYIIPHON

29 p p p yip https://www.yaklass.ru/
IIJIOCKOCTH
Teopema o OpsIMOU MEPIEHANKYIIPHON

30 p p p yip https://www.yaklass.ru/
IIJIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:

31 paccTosiHuEe OT TOYKHU JI0 IIOCKOCTH, https://resh.edu.ru/
paccTosiHuE OT MPSIMOM JI0 TNIOCKOCTH

32 [lepnieHauKynsAp U HaKJIOHHBIE: https://www.yaklass.ru/




paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSAMOMN JI0 IIIIOCKOCTH

[lepneHauKyIsip U HAKJIOHHBIE:

33 paccTosiHue OT TOYKHU J0 TIIOCKOCTH, https://resh.edu.ru/
paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH
[lepnienquKyssip U HAKJIOHHBIE:

34 paccTosiHue OT TOYKHU J0 TJIOCKOCTH, https://www.yaklass.ru/
paccTosiHUE OT MPSIMOMU JI0 TNIOCKOCTH

35 Yl %HpOCTpaHCTBe: YroI MeIILy https://resh.edu.ru/ \
MPSIMOM M TIIIOCKOCTHIO

36 JlBYrpatHblit yrox, THHEHHbII yron https://resh.edu.ru/
JBYTPAHHOTIO yIiia

37 JlByrpaiHbli yroxt, IMHEHHbIH yrox https://www.yaklass.ru/
JBYTPAHHOTI'O yria
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK NEPIECHIUKYIIPHOCTH ABYX https://resh.edu.ru/
IIJIOCKOCTEMN
[leprieHAMKYISAPHOCTD MIIOCKOCTEM:

39 MIPU3HAK NEPIEHAUKYISIPHOCTH ABYX https://www.yaklass.ru/
IIJIOCKOCTEMN
[lepneHUKYISIPHOCTD IJIOCKOCTEH:

40 MPU3HAK NEePIEHIUKYIAPHOCTU ABYX https://resh.edu.ru/
IIJIOCKOCTEMN

41 Teopema o TpEX nepHeHANKYIIpax https://resh.edu.ru/

42 Teopema o Tp€x nmepneHAUKYIApax https://www.yaklass.ru/

43 Teopema o0 TpEX nepHEeHAUKYIIApAX https://www.yaklass.ru/

44 KoHnTponrHas pabota no temam

"[lepneH IMKYISPHOCTD NPSAMBIX U




mockocTel" u "YIubl MEX Iy IPSIMBIMU
U IUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa313épTKa
MHOT'OI'paHHHKa

https://resh.edu.ru/

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsIMast U
HaKJIOHHAs! MPU3Mbl; OOKOBas U MOJIHAS
MTOBEPXHOCTH MPU3MBI

https://www.yaklass.ru/

47

[Tapamenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTea

https://resh.edu.ru/

48

[Mupamuna: n-yronbHasi mupamMuaa, TpaHu
Y OCHOBaHHE MUPaMUIbl; OOKOBas U
MTOJIHAs! IOBEPXHOCTh MUPAMUBL;
MPaBUJIbHAS U YCEUEHHASI MUPAMUIA

https://www.yaklass.ru/

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSITHE
MIPaBUJIBHOTO MHOTOTPAHHHUKA,
MIpaBWJIbHAS MTPU3Ma U NPaBUIIbHAS
MMpaMuia; IpaBUIbHAs TPEYroibHas
NMpaMuia u NpaBUIbHBINA TETpasap; Kyo

https://resh.edu.ru/

50

Hpe,[[CTaBJ'ICHI/Ie O IMPpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, J0ACKasAp U
HKOCas’ap.

https://resh.edu.ru/

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPUA
OTHOCHUTCIIBHO TOYKH, HpHMOI‘/’I,
IUIOCKOCTH. DJIEMEHTBI CUMMCTpPUH B
nupamMuaax, nmapajuiCjcricaax,
MpaBHUJIbHBIX MHOTOI'paHHUKaX

https://www.yaklass.ru/




Briuncienue >iieMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, AuaroHam, 1 0 0 https://www.yaklass.ru/
YTJIBI
[Tnomans OOKOBOM MOBEPXHOCTH U
53 MIOJTHOH HOBGpXHOC’l;I/I PSIMOY TIPU3MBEI, ) | 0 0 https://resh.edu.ru/
TUTOIIA b OCHOBAHUIA, TeOpeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH TIPABMIIEHOM HI:IpaMI/mLI, ! 0 0 https://xesh.edwru/
TeopeMa O IO OOKOBOM
MTOBEPXHOCTH YCCUEHHOW MTHPAMHU/IBI
55 KonTtponsHas padoTa o teme 1 1 0
"MHOrorpaHHuKH"
56 [Tonsitre 06 06BEME 1 0 0 https://www.yaklass.ru/
57 O06BEM TUpamMuIbI 1 0 0 https://resh.edu.ru/
58 O06bEM TUpaMuIBI 1 0 0 https://resh.edu.ru/
59 O06bEM TMpamMuIBI 1 0 0 https://www.yaklass.ru/
60 O06BEM TUpaMuIbI 1 0 0 https://www.yaklass.ru/
61 OO6BEM MTPU3MBI 1 0 0 https://resh.edu.ru/
62 O06BEM TTPU3MBI 1 0 0 https://www.yaklass.ru/
63 O0BEM MTPU3MBI 1 0 0 https://www.yaklass.ru/
64 Kontponsnas pabora no teme "OO0bEMBI | | 0
MHOTOTI'PaHHUKOB"
[ToBTOpenue, o6oOIIEeHNE
65 cucremarusanus 3HaHui. [loctpoenue 1 0 0 https://www.yaklass.ru/
CEUeHU B MHOTOTpaHHHUKE
66 Hostopenne, obobuienne 1 0 0 https://resh.edu.ru/

cucTeMaTu3anys 3HaHul. Beraucienue




PACCTOSTHUN: MEXKIY ABYMS TOYKaMHU, OT
TOYKH JI0 IIPSIMOM, OT TOYKH J10
IIJIOCKOCTH, MEXY CKPEIIMBAOIIMUCS
MPSIMBIMU

67

Wrorosas koHTposibHas paboTa

68

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3anys 3HaHui. Beranciienne
YIJIOB: MEKIy CKPEIIMBAIOIIMMUCS
MPSIMBIMU, MEXIY TIPSIMOU 1
IJTOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJI0B
MEX1Y IIIOCKOCTSIMU

https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Mara uupposbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnueckue
Bcero u3yuyeHnusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
Cdepa 1 miap: LHeHTp, paguyc, JTHAMETP;
1 bep P P, PAyc, P> 1 0 0 https://resh.edu.ru/
TIJTOIA]Tb TIOBEPXHOCTH CHEpHI
BsaumHoe pacnonoxenue chepsl u
2 IUIOCKOCTH; KacaTelIbHas IMIOCKOCTh K 1 0 0 https://www.yaklass.ru/
chepe; uiomaas chepsl
H3o06paxenne chepsl, mapa Ha
3 P (epst, map 1 0 0 https://resh.edu.ru/
mrockoct. CeueHus mapa
HunuHaapudeckas TOBEPXHOCTb,
oOpa3yrolne NWIHHIPUYECKON
4 pasyIo P . 1 0 0 https://www.yaklass.ru/
MMOBEPXHOCTH, OCh IMJIHHAPUICCKOMN
MTOBEPXHOCTH
HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTH, 00pa3yroas u oCh;
5 P ’ Ii yio . ’ 1 0 0 https://www.yaklass.ru/
IUIOIAIb OOKOBOM M MOJIHON
MMOBEPXHOCTHU
N3o06paxenne muiInMHIpa Ha TII0CKOCTH.
Pa3pépTka nmnmnaapa. CeyeHus
6 IUIMHIPA (TJIOCKOCTBIO, TapalIeIbHOM 1 0 0 https://resh.edu.ru/
WJIHM TIEPIEHAUKYISIPHOM ocH
WIHH]IPA)
Konnyeckass moBepXHOCTh
7 p L 1 0 0 https://www.yaklass.ru/
oOpa3ymolire KOHUIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOU IIOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONa b OOKOBOH
U NTOJIHOYM MTOBEPXHOCTHU

https://www.yaklass.ru/

N300pakenne KOHyca Ha IIOCKOCTH.
PasBépTra konyca. CeueHust KOHyca
(TI0CKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIA1IeH Yepe3 BEpLINHY)

https://resh.edu.ru/

10

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

https://resh.edu.ru/

11

VYceuéHHblIi KOHYC: 0Opasyrouue u
BBICOTA; OCHOBaHMs U OOKOBasI
IIOBEPXHOCTH

https://www.yaklass.ru/

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPAaHHUK WX B TEJIO BpallleHUs

https://www.yaklass.ru/

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

https://resh.edu.ru/

14

O0BEM MIMHIIPA, KOHYCA

https://resh.edu.ru/

15

OO6bEM 1mapa u mIomaas cQepsl

https://www.vyaklass.ru/

16

[TooOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIAIMU
MOBEPXHOCTEN, 00BEMaMU MOJ0OHBIX
TN

https://www.yaklass.ru/

17

KonTponpHas padota no temam "Tena
Bpamienus" u "O6beMsl Ten"




Bekrtop Ha mIockocTH U B

18 https://resh.edu.ru/
IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB https://www.yaklass.ru/

20 YMHOX€EHHE BEKTOpa Ha YUCIIO https://www.yaklass.ru/
Pasnosxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio https://resh.edu.ru/
napajuiesenunesna
Pemenne 3amad, CBI3aHHBIX C

22 MIPUMEHEHHUEM MPABUII JEUCTBUN C https://www.yaklass.ru/
BEKTOpaMu
[IpsimoyrosbpHas cucteMa KOOpAUHAT B

23 npocTtpancTBe. KoopauHaTel BEKTOpA. https://www.yaklass.ru/
[Ipocreitmue 3a1a4n B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE hitps//resh.cduru/
IIPOU3BEJICHNE BEKTOPOB

)5 Bbruncnenue yrioB Mexy NpsMbIMH U https://resh.oduru/
IUIOCKOCTAMU

26 KoopanHaTHO-BEKTOPHBIN METO/1 IIPU hitps://swww. vaklass.ru/
pelLIeHNH FeOMEeTPUYECKUX 3a1a4
KonTposnpHas paboTa 1o teme

27 "BekTopbl U KOOpJIMHATHI B
npocrpanctae"
[ToBTOpEeHUE, 0000IICHNE 1

)% cucremaTu3anus 3HaHui. OCHOBHbBIE hitps://resh.cdu.ru/
¢urypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29 HosTopenne, 00obmenme u https://www.yaklass.ru/

CHCTEeMaTHU3allus 3HAaHUH. OcHOBHBIC




¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHue, 0600MIICHNE U

30 cHUCcTeMaTH3aIlys 3HaHWK. 3a1auu 1 https://www.yaklass.ru/
TUIAHUMETPUHU M METOJIbI X PEIICHUS
[ToBTOpEHUe, 0600MICHNE U

31 cHCcTeMaTH3aIMs 3HaHul. 3a1a4un 1 https://www.yaklass.ru/
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U
cucremMaTu3anus 3HaHuid. OCHOBHBIC

32 1 https://www.yaklass.ru/
¢burypsl, GhakThl, TEOPEMBI Kypca
CTEPEOMETPUHU

33 Wrorosas koHTposbHas paboTa 1 https://www.yaklass.ru/

34 Hosroperne, 0606meHI:Ie 1 1 https://www.yaklass.ru/
cHUCTeMaTH3allns 3HaAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




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

I'eometpus, 10—11: Yueb. qis o6ieo0pa3zoBaTeIbHbIX YUPEKIAESHU N/
JI.C.AtanacsH, B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsenienue,

2019r

METOJIUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. Teomerpus, 10—-11: Yueb. nns obmeodpazoBarenbHbiX yupexaennit/ JI.C.
Artanacs, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2019r.
2. 'eometpus. 10-11 xmaccrl. [Toypodnsie pa3paboTKu K YICOHUKY
ATaHacsHa -

Caaksan C.M., byty3oB B.®.

3. b.I'. 3uB. [lunaktuueckrue MaTepuasl 1o reometpun ais 11 knacca. — M.

IIpocsemenue, 2012.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://www.yaklass.ru/

https://resh.edu.ru/
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