MUWHHUCTEPCTBO IMTPOCBELLEHUS POCCUMCKON ®EAEPALITUN
JlenaprameHT oOpa3oBaHusi U HAYKU XaHTbI-MaHCHIICKOI0 AaABTOHOMHOI0
okpyra IOI'Pbl
JenaprameHT o6opa3oBaHus ropoaa Cypryra

MBOY auueii nMeHH redepaja-maiiopa Xucmaryausna B. H.

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ilenaroruyeckum 3amectutens gupekropa Jupektop MBOVY nuues
CoBeToM nuiiest no YBP 7

(// -

H.M. MakcumoBa

ITpotoxom Nell
oT «31» mas 2023 . «21» aBrycTta 2023 1.

PABOYAS IMTPOT'PAMMA

yueoHoro npeamera «I'eomerpus. baszoBbliii ypoBeHb»

nisi ooyvaromuxcs 10-11 kiaccos

ropoa Cypryt 2023 roa



MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyuvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJIM N3YYEHUSA YYEBHOT'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydaronuxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M TPOUCXOXICHUH T€OMETPHYCCKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKEeHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEINPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TakK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTpPaXCHUSI OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIHENIHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIET pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
SABIIICTCS OJHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyallbHA



3aja4a (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESTEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUM,
cnenu(pUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE TNpe/lHa3HauYe€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHYECKHE YMEHUs, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATETHHOCTH.

JlocTkeHue 1end OCBOEHUS TMPOTrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

. dbopMupoBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBON KYJIbTYpPbl
U OCO3HAHHUE €€ B3aNMOCBSI3HU C OKPYKAIOIIUM MUPOM;
. dbopMupoBaHUE TPEICTABICHUS O MHOTOIPAaHHHUKAX M TeJlaX BpAIlCHHs Kak

0 BOXHEUIIIMX MATEMAaTHYECKUX MOJIEISAX, MO3BOJIAIONIMX OMUCHIBATh U U3Yy4aTh
pa3HbIE SBJICHUSI OKPYKAIOIIET0 MHUPA;

. (opMupoOBaHUE YMEHHUs PacIiO3HABATh HA YEPTEkKaX, MOJICISAX H B pEaTbHOM
MHUpPE MHOTOTPAHHHUKH M TEJIa BPAIICHUS;

. OBJIaJICHWE METOJIaMU DEIICHUS 3a/lad Ha TMOCTPOSHHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

. dbopMupOoBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHATHSIMU O
MHOTOTPaHHUKAX U TelIaX BPAIEHUSI U UX OCHOBHBIMH CBOMCTBAMU;

. OBJIaJICHNE AJITOPUTMAMHU PEIIEHUs OCHOBHBIX THIIOB 3a/1a4; (OpMHUPOBAHUE

YMEHHUSI POBOAUTH HECIIOXKHBIC JOKA3aTEJIbHBIE PACCYKICHUS B XOAE PELICHUSA
CTEPEOMETPUUECKUX 3a/]1a4 U 3a]1a4 C MPAKTUYECKUM COJNEPKAHUEM;

. pPa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
[I03HABATEJILHOW  AKTUBHOCTH, MCCJIEIOBATENBCKUX YMEHUW, KPUTHYHOCTHU
MBIIIJICHHUS;

. dbopmupoBanue (HYHKIMOHATBHONW T'PAMOTHOCTH, PEJIEBAHTHOM re€OMETPHUU:
YMEHUE paclo3HaBaTh MPOSIBICHUS TE€OMETPUUECKUX TMOHSATUM, OOBEKTOB H



3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEHl W  3aKOHOMEPHOCTEH,
dbopMynHUpOBaTh UX HA SI3BIKE T€OMETPUM U CO37aBaTh T'€OMETPUYECKUE MOJICIH,
MPUMEHSITh OCBOCHHBI TEOMETPUYECKUU ammapar sl PEIICHUS MPaKTUKO-
OPUCHTHPOBAHHBIX 3aJlady, MHTEPHPETUPOBATH U OICHUBATH IOJYyYCHHBIC
pE3YNIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHUE B KYypC
CTEpEOMETPUM B Haualie €ro u3y4YeHHs 3ajJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEICIIEHHBIM 00pa30M OpraHU30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUI0 TIPeIMETA.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METOIY OOy4YeHUsl, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4 Ha  OMNEpUpPOBAHUE
pOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJSAIHOCTh, a OINEpUpoOBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HATJISITHOCTH, MBICJICHHOTO U3MEHEHHS €r0 UCXOITHOTO COJIepKaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukuny», «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M TIO TOJaM
o0y4eHUs Ha YPOBHE CpPEHETr0 00IIero oOpa3oBaHMs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOGHUS paboyeil mporpamMMmbl, pacnpenelEHHbIM IO TroaaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYINATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaroNIuXcs, pacliupss u
yrayOnsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECH,
MapajulelibHble W CKpEIIMBAKOIIMeECs Mpsamble. llapamnenpbHOCTs NPSAMBIX U
IUDIOCKOCTEH B MPOCTPAHCTBE: MAPAJUICIBHBIE TMpsAMBIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM U IJIOCKOCTH. YTJBI C
COHANpaBJIECHHBIMA CTOPOHAMHU; YroJ MEXAy NpSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTB MJIOCKOCTEM: napaJsuliesIbHbIC IIJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  TiockocTed. [lpocreiimive mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajiesenune; mocCTpOeHuEe CeYeHHIA.

[lepneHAUKYISPHOCTD MPSAMON M IIOCKOCTH: NEPNEHAUKYJIIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPNEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOpeMa O MpsAMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOW U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  TpOeKIus  QUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NepreHAUKYIIIpax.

MHoOrorpaHHuKu

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHMKA, BBIIYKJIbIC
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronbHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MIPSIMO YT OJIbHBIN
napajuiesnenunes U ero corcrsa. [Iupamupa: N-yronpHas nupamuia, I'paHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBI; PABWIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: MOHSATHE MPABWJIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAS THUPaMUIA; NpaBWIbHAsA TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacTtaBieHne O NpPaBWIBHBIX MHOIOTPaHHUKAxX: OKTadJp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, MPSMOIA,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpPaAMUJAX, HapajUIesICIUIEeax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

BblunciieHHe 3J€MEHTOB MHOIOIPAHHHMKOB: pE&Opa, JuaroHaiad, YIJIbI.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/Ib OCHOBAaHWHM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL.



[lnomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUPAMUIBI,
TeopemMa o MmiIom@aau yceu€HHoW mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUPaAMUJIbI, TPU3MBL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMAaMU MOAOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HMIMHAPUYECKON
MMOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromlas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBAasi MTOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, AUAMETpP; IJIOMIAIb MOBEPXHOCTH chepsl.
Bsaumnoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MJIOCKOCTb K cepe;
10 b cepol.

N3006paskenne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUMHIpPA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallleHHUS.

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

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEIL.

Cedenus wwimHApa (MapajuieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TPOXOSIIEe Yepe3 BEpIINHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmMoyrosibHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YToid Mexay BekTopamu. CKalgpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpaIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOTO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JIOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0POBBIO (370pOBOE NUTaHHE, COATIAHCHPOBAHHBIA PEKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TPOTSKEHUU BCEH >KMW3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPHUPOJTHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPY>KAFOIICH CpeJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUISI PA3BUTHS ITUBWIM3AIMK, OBJIAJCHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOTPaMMbI Y4eOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 oobyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1ornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IIPOBOJIUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKII€HUS U BBIBOJIbI;

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

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHSA

e HCITOJIB30BaTh BOMPOCHI KaK WCCIICIOBATEILCKUA WHCTPYMEHT IO3HAHHS,
(GbopMyTHpOBaTH BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHABJIIMBaTL WCKOMOE MW  JaHHOe, (OopMUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

e TIPOBOJHTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN 9KCTIICPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

e CaMOCTOSITENHLHO (HPOPMYITHPOBATH 0OOOIIEHHUS M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIOJEHUS, MCCIEAOBAHMS, OIECHUBATh JTIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e TIPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmei:

e BBIBIATH NeuIUTH MH(DOpPMAIUU, JAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIIPOC U JJI PEILICHHUS 3a]1auu;

e BbIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS;

e CTPYKTYpUPOBAaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B pa3IUIHBIX (HopMaXx,
WLTIOCTPUPOBATh IpaPUUECKH;

e OLICHUBATh HaJIEKHOCTh uH(popManu no CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanrvnvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

chopMUpOBaAHHOCIb COYUANLHBIX HABLIKOE 00YUAIOUJUXCAL.



OO01menue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pEelIEHNs; COMOCTABIISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHAHOW W
WHAUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensTh BUABI paboT, JOTOBApUBATHLCS, 00CYKIATh MPOIIECC
M pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOIBKUX JIFOICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvie  pezynamusnvle  Oelicmesusl, obecneuusaiom

popmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
CamMoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3aa4H, BEIOMPATh CIIOCO0 PEeIICHUS
C Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTpPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CflCTBHfI N MBICIUTCIIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamMu CaMOIIPpOBCPKH, CaAMOKOHTPOJIA  IIpomecCa H
pe3yjbTaTta pCIICHUA MaTeMaTH4YeCKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, TIIOCKOCTb.

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

OnepupoBaTh MOHATUSMH: NTAPATUICIIBHOCTD U TEPIEHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUILHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapauieNieNuIe, Kyo0).

Kiaccupunupoath ~ MHOTOTpPaHHUKH, BHIOMpas ~ OCHOBaHUSA  JUIS
Kiaccupukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIICITUIIC IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBI TOCTPOSHUS CEUCHU M, UCIIOIB3Ys METO/I CIEOB.

Ctpouth CeUeHMSI MHOTOTPAHHUMKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIMYMH MO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSAHUN MEXIY NBYyMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

PemaTte 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYHH IO 00pasiaM uiu
aaropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl TPH PElICHUH
CTAaHIAPTHBIX MAaTEeMAaTHMYECKMX 3a7ad Ha BBIUYHCICHHUE YIJOB  MEXKIY



CKPELIUBAOIIUMHUCSA TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsats 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHUEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX MHOTOTPaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHOOpPMALUIO O
POCTPAHCTBEHHBIX FEOMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha 4YepTekax u
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  mpoOCTEWIIME MPOTPAMMHBIE CPEICTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUHA CTEPEOMETPUUECKUX 3aaY.

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

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEANIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IOHATHUS B MPOLIECCE IIOUCKA pELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arrapara aireopsl; pemarb
[IPAKTUYECKUE 3a7]a4M, CBSA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KJIACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYICHHS TEIl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOi, OCHOBaHUE ILIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMHUCaHHBIA OKoJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAIICHMS.



BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAJIMHU MOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TE.

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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNpPETUPOBATH U NPeoOpa3oBBIBATH HWHMOPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

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

[TpuMeHsTh TpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAJISPHOEC TMPOMU3BEICHUE, pacCKIaJblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl JUISI PEIICHHS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocreiire reoMeTpUYECKHE 3aJ1a4d HA MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaum Ha J0OKA3aTEJILCTBO MATEMAaTHUECKUMX OTHOIICHUM U
HaxO0XXKJICHUE TCOMETPUYCCKUX BEIMYMH 10 00paslaM Wi aJlfTOPUTMaM, IPUMEHSS
WU3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOINTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIydCHHBIC 3HAHHUS Ha MPAKTHKE: AHAJIW3UPOBATH PEABHBIC
CATyallud W TPHUMEHSATh HW3YYEHHBIC ITOHATHUS B NPOLECCE IMOUCKA PEIICHUS
MaTreMaTH4ecKdn CQPOPMYJIHUPOBAHHOW MPOOJIEMBI, MOICIUPOBATh PEalbHBIC
CUTyalluM Ha A3bIKE TE€OMETPUM, HCCIEAO0BATh ITIOCTPOCHHBIE MOJECIU C
HCTOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHU M TEOPEM, almnapara aareOpsl; peraTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIEC C HAXOXKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kontpoabubie | CaMocTosiTeIbHbIE
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10 1
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 HepneHnminpHOCTb MPSIMBIX H 12 )
TUTOCKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 1
5 MHororpaHHuKu 11 1 2
6 O06beMBbI MHOTOTPAaHHUKOB 9 1 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 8




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ KonTpoubnbie | CamocTosiTe/ibHbIE
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Tena Bpaiienus 12 2
O6beMsbI Ten 5) 1 1
BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 3
[ToBTOpEeHue, 0600IICHNE, 7 1
cUCTeMaTH3alls MaTepuaa
BIIIEE KOJIMYECTBO YACOB I10
OB Ol 34 3 6 6

[TPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

CamocTogaTeJabHbIC
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIe pecypchl

Beeoenue ¢ cmepeomemputo (10u)

OCHOBHBIC TIOHSATHS
CTEPEOMETPUH: TOUKA, TIPsIMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pakeHUs
IJIOCKOCTEH, MapajlieIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

5.09

https://resh.edu.ru/subject/lesso
n/5444/conspect/221485/

[TonsTusa: nepecekaronecs
IJIOCKOCTH, TIEPECEKAIOITUECS
npsiMast ¥ IIIOCKOCTh

7.09

https://resh.edu.ru/subject/lesso
n/4724/conspect/20410/

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, IEPECCEKAIOIMIUECA
IpsaMas U IJI0CKOCTb

12.09

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha MPOEKIUOHHBIX
yepTexkax

14.09

https://resh.edu.ru/subject/lesso
n/6018/train/221559/

HauanbHble cBefieHHs 0 KyOe U
nUpaMuzie, UX pa3BEPTKH U

19.09



https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/6018/train/221559/
https://resh.edu.ru/subject/lesson/6018/train/221559/

mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauanbubie cBefeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

21.09

IlousiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

26.09

https://reader.lecta.rosuchebnik.r
u/demo/7999/data/chapter05.xh
tml

ITousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CJIEICTBUS U3 HUX

28.09

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

3.10

10

[TonsiTHe 06 aKCHOMaTHYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

5.10

Ilpamvie u nnockocmu 6 npocmpancmee. Ilapannenvnocmo npameix u nnockocmeii (12u)

11

B3aumHoe pacrnoioxxenue
IPSIMBIX B IPOCTPAHCTBE:!
nepeceKaroIuecs,
napasiesibHble U
CKPEILUBAIOIINECS ITPSIMbIE

10.10

https://resh.edu.ru/subject/lesso
n/6133/conspect/272667/



https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter05.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter05.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter05.xhtml
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/

[TapamienpsHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

https://resh.edu.ru/subject/lesso

12 napajuie/ibHbIC PSMBIC B 12.10
n/6065/conspect/125650/
MIPOCTPAHCTBE; MAPaIICIbHOCTh
TPEX NPAMBIX
[TapamienpHOCTE NPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE:
13 pocTp o 17.10
[TapamienpsHOCTE IPAMON U
TIJIOCKOCTH
VYTl ¢ COHanpPaBICHHBIMA
14 P 19.10
CTOPOHAMH
VRO MEKIY IDAMLIMIL B https://reader.lecta.rosuchebnik.r
15 Y 1P 24.10 u/demo/7999/data/chapter09.xh
MIPOCTPAHCTBE
tml
VYros Mexay npsMbIMU B
16 Ay TP 26.10
MIPOCTPAHCTBE
17 [TapanienpHOCTB MIIIOCKOCTEM: 211 https://resh.edu.ru/subject/lesso
[MapasienbHbie TPSMbIC ' n/6065/conspect/125650/
18 CBoiicTBa napajuieabHbIX 9.11 https://resh.edu.ru/subject/lesso
IUTOCKOCTEH ' n/6129/conspect/
[Ipocreitmme
19 MIPOCTPAHCTBEHHbIE (PUTYPHI HA 1411 https://resh.edu.ru/subject/lesso
IJIOCKOCTH: TeTpa’ip, Kyo, ' n/5444/conspect/221485/
napajuieJenumnesy
https://znanio.ru/media/postroe
20 ITocTpoenue ceuenuit 16.11 nie-sechenij-mnogogrannikov-
2832462
21 IToctpoenue ceuenuit 21.11



https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter09.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter09.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter09.xhtml
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6129/conspect/
https://resh.edu.ru/subject/lesson/6129/conspect/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://znanio.ru/media/postroenie-sechenij-mnogogrannikov-2832462
https://znanio.ru/media/postroenie-sechenij-mnogogrannikov-2832462
https://znanio.ru/media/postroenie-sechenij-mnogogrannikov-2832462

22

KonTtposnsHas paboTa o teme
"[Ipsimble U TUIOCKOCTH B
npoctpaHcTse. [lapannensHocTh
MPSIMBIX U IJIOCKOCTEN

23.11

Ilepnenoukynapuocms npamvlx u naocKocmei

(124)

23

[lepneHIUKyYISIPHOCTD NPSAMOU U
IJI0CKOCTH. llepnieniukymnsapHsbIe
IIpsIMBIE B IIPOCTPAHCTBE.

28.11

https://resh.susu.ru/Lekcii NG/L

4.pdf

24

[IpsimMble, mapasiesbHbIE U
MEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

30.11

https://resh.edu.ru/subject/lesso
n/7311/conspect/297120/

25

[IpsiMble mapayenbHbIe U
MEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

5.12

26

[Ipu3Hak nepneHIuKyIspHOCTH
MPSAMON U TIIIOCKOCTH

7.12

https://resh.edu.ru/subject/lesso
n/4757/conspect/20565/

27

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

12.12

28

Teopema o mpsiMoi
MEePIEeHIUKYIIAPHOM MIIOCKOCTH

14.12

https://resh.edu.ru/subject/lesso
n/4724/conspect/20410/

29

Teopema o mpsiMoi
MIEePIEeHIUKYIIIPHOM MIIOCKOCTH

19.12

30

Teopema o mpsiMoi
MIEePIEeHIUKYIIIPHOM MIIOCKOCTH

21.12

31

[leprieHAUKYINSAp U HAKIOHHBIE:
paccTossHUE OT TOYKH JIO
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIOCKOCTH

26.12

https://resh.edu.ru/subject/lesso
n/6127/conspect/221518/



https://resh.susu.ru/Lekcii_NG/L_4.pdf
https://resh.susu.ru/Lekcii_NG/L_4.pdf
https://resh.edu.ru/subject/lesson/7311/conspect/297120/
https://resh.edu.ru/subject/lesson/7311/conspect/297120/
https://resh.edu.ru/subject/lesson/4757/conspect/20565/
https://resh.edu.ru/subject/lesson/4757/conspect/20565/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/

[lepnieHIuKyIIsIp U HAKJIOHHBIE:

PacCTOAHUC OT TOUKH OO

32 1 28.12
IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH
[TepieHaAMKYNSAp U HAKIOHHBIE:
33 paccTositHue OT TOYKHU JI0 1 9.01
IUTOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH
[TepieHaAMKyYNSp U HAKJIOHHBIE:
34 paccTositHue OT TOYKHU JI0 1 1 1101
IUTOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTH
Yenwt mercoy npamvimu u nnockocmamu (10u)
https://reader.lecta.rosuchebnik.r
u/demo/7959-
35 VYTIbl B IPOCTPAHCTBE: YTrOJ 1 16.01 63/data/chapter 06.xhtml?utm s
MEXKy MPSIMOM U IIIIOCKOCTHEO ource=google.com&utm medium
=organic&utm campaign=google.
com&utm _referrer=google.com
. o . https://reader.lecta.rosuchebnik.r
36 JlByrpaiistit yrox, aHHeHibi 1 18.01 u/demo/7999/data/chapter16.xh
yroJj ABYIPaHHOIO yIjia el
37 JIByrpaHHbIi yrou, TUHEUHBII 1 23.01
yroJj ABYIPaHHOIO yIjia
[lepneHMKYISPHOCTD
38 IIJIOCKOCTEMN: IPU3HAK 1 25 01 https://resh.edu.ru/subject/lesso
MEPIEHANKYISAPHOCTH ABYX n/4748/conspect/20809/
IIJIOCKOCTEMN
39 [lepneHIMKYIAPHOCTD 1 30.01



https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_06.xhtml?utm_source=google.com&utm_medium=organic&utm_campaign=google.com&utm_referrer=google.com
https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_06.xhtml?utm_source=google.com&utm_medium=organic&utm_campaign=google.com&utm_referrer=google.com
https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_06.xhtml?utm_source=google.com&utm_medium=organic&utm_campaign=google.com&utm_referrer=google.com
https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_06.xhtml?utm_source=google.com&utm_medium=organic&utm_campaign=google.com&utm_referrer=google.com
https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_06.xhtml?utm_source=google.com&utm_medium=organic&utm_campaign=google.com&utm_referrer=google.com
https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_06.xhtml?utm_source=google.com&utm_medium=organic&utm_campaign=google.com&utm_referrer=google.com
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter16.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter16.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter16.xhtml
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/

IIJIOCKOCTEN: IPU3HAK
NEPIEHINKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

[lepneHUKyIApHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

1.02

41

Teopema o Tpex
MEPIEHINKYIApax

6.02

https://resh.edu.ru/subject/lesso
n/6127/conspect/221518/

42

Teopema o Tpex
MEPIEHINKYIApaxX

8.02

43

Teopema o Tpex
MEPIEHINKYIApaxX

13.02

44

KonTtponpHas padoTa o remMam
"IlepnieHAUKYASAPHOCTD MPSAMBIX
U miockocteil" u "Yriabel Mexay
NPSAMBIMU U TJIOCKOCTAMU"

15.02

Mnuozoepannuxu (11u)

45

[TonsiTHe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKY;
pa3BEépTKa MHOTOTPAaHHHUKA

20.02

https://resh.edu.ru/subject/lesso

n/6018/conspect/221549/

46

HpI/ISMaZ N-yroabHas npu3sMma,
T'paHu 1 OCHOBAHUS IIPU3MBI;
npsaMasa 1 HaKJIOHHas IIPpU3MBbI;
OOKOBas U MOJIHAS IMOBCPXHOCTDH
TIPpHU3MBbI

22.02

https://resh.edu.ru/subject/lesso

n/5443/conspect/21269/



https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/

47

[Tapannenenunen,
MIPSIMO YT OJIbHBII
NapajuieJIenuIe]] U €ro CBOMCTBa

27.02

https://resh.edu.ru/subject/lesso

n/7731/conspect/325367/

48

[Inpamua: N-yrosbHast
NIAPAaMHUJIA, TPAHU U OCHOBaHUE
MUpaMuIbl; OOKOBAS U TIOJIHAS
ITOBEPXHOCTh MUPAMU/IBI;
IIPaBUJIbHAS U yCEUEHHAs
nApaMuIa

29.02

https://resh.edu.ru/subject/lesso

n/5866/conspect/221575/

49

[IpaBUsIbHBIE MHOTOTPAHHUKHU:
MOHSATHE MPABUIILHOTO
MHOTOTpaHHUKA; MPaBHIbHAS
MpU3Ma U MpaBHIbHAS
MMpaMuia; NpaBUIbHAS
TpeyroJjibHasi HUpaMuIa u
MIPaBUWIIbHBIN TETpa’Ip; KyO

5.03

https://resh.edu.ru/subject/lesso

n/4023/conspect/149351/

50

[IpencraBneHune o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadIp,
JOJICKadIp ¥ UKOCAdIP.

7.03

https://resh.edu.ru/subject/lesso

n/4023/conspect/149351/

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, MIPSMOM, TUIOCKOCTH.
DneMEeHTbl CHMMETPUU B
nMpaMuaax, napaiesenuneaax,
MIPaBUJILHBIX MHOTOTPAaHHUKAX

12.03

https://resh.edu.ru/subject/lesso

n/4023/conspect/

52

Brruncnenue 31eMeHToB
MHOTOI'PaHHUKOB: pEOpa,
JIMaroHaJH, yIiibl

14.03

https://resh.edu.ru/subject/lesso

n/6018/conspect/221549/

53

ITmomanes 00KOBOI

19.03

https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/7731/conspect/325367/
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
https://resh.edu.ru/subject/lesson/5866/conspect/221575/
https://resh.edu.ru/subject/lesson/5866/conspect/221575/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
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https://resh.edu.ru/subject/lesson/4023/conspect/149351/
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https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/

MMOBEPXHOCTH U MOJIHOM
IMOBEPXHOCTH MPSIMOM ITPU3MBI,

IUIONI[aJb OCHOBAHUH, TEOpEMA O

OOKOBOI IOBEPXHOCTH MPSMON
HPU3MBI

n/5443/conspect/21269/

ITnomans 00xkoBOI
HOBerHOCTI/I )41 HOBerHOCTI/I
MIPaBUIJILHOM TMPaMUIbL,

54 . 21.03
TeopeMa o IUIoIaau OOKOBOM
ITOBEPXHOCTH YCEUEHHOU
MTUPAMUTBI
55 'I'<OHTpOJ'II)HaSI pa6'c')Ta o TeMe 1 504
MHororpaHHuKH
Oovemvlt mHozozpannukos (9u)

56 Homsie o6 ofLene 4.04 https://resh.edu.ru/subject/lesso
n/4904/conspect/280335/
https://reader.lecta.rosuchebnik.r

57 O06beM TupamMuIbl 9.04 u/demo/7959-
63/data/chapter 29.xhtml

58 O06beM TupamMuIbl 11.04

59 O06beM TupamMuIbl 16.04

60 O06beM TupamMuIbl 1 18.04
https://reader.lecta.rosuchebnik.r

61 O6beM pU3MBI 23.04 u/demo/7959-
63/data/chapter 27.xhtml

62 O0bem npu3Msbl 25.04

63 O6bem npu3Msbl 30.04

64 KonTposnpHas paboTa o teme 1 7.05



https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://resh.edu.ru/subject/lesson/4904/conspect/280335/
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"O6BEMBI MHOTOT'PaHHUKOB"

Iloem opernue: cevernus,

paccmoanus u yuwl (4u)

65

[ToBTOpenue, 06o0mEHNE
CHUCTEMaTU3als 3HaHHM.
[TocTpoenune ceuenuii B
MHOTOTpaHHUKE

14.05

66

[ToBTOpEHue, 06001EeHNE
cUCTEMaTU3alus 3HAHUMN.
Beruncnenue paccrosHuii:
MEXAY IBYMSI TOUKaMHU, OT
TOYKH JI0 MPSMOM, OT TOUKH JI0
IJIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU.

16.05

67

Hrorosas koHTpoJbHAs paboTa

21.05

68

[ToBTOpEeHME, 0600IIEHNE
cUCcTeMAaTU3aIys 3HaHUH.
Brruucienue yrios: Mexay
CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB
MEXTy ITOCKOCTSMH

23.05

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68 5




11 KVIACC

No KosmuecTBo yacos DJIEeKTPOHHbIE
11/_11 Tema ypoka Beero Kontpoubnbie | CamocTosiTe/IbHBIE f[[:;:eﬂl/lﬂ uuppossie
padoTsbI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Tena spawenusa (12u)
1 Cdepa u map: neHTp, paanyc, AuameTp; 1
IJIOLIA/1b TIOBEPXHOCTHU chephl
Bsaumnoe pacnonoxenue chepsl u
2 IJIOCKOCTH; KacaTellbHas MII0CKOCTh K cdepe; 1
I01maak chepol
3 N3o00paxkenue cdepsl, 1mapa Ha MIOCKOCTH. 1
Ceuenns mapa
Hunuaapuyeckas MoBepXHOCTb, 00pa3yrolne
4 IUJTUHIPUYECKON MOBEPXHOCTH, OCh 1
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast
5 MMOBEPXHOCTh, 00pa3yrolas U OCh; MJIOIIA b 1
OOKOBO M MOJHOM MOBEPXHOCTH
N300paxkenne nuaInHApa Ha MIIOCKOCTH.
5 Pa3Béprka nununapa. CedeHus HUIHHIPA 1 1
(TIIOCKOCTHIO, MapalIeIbHON 1T
MEePIEeHIUKYIIPHON OCH IIHINHAPA)
Konunueckas HoBepXHOCTh, 00pa3yroIiue
7 KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA 1
KOHHUYECKOW MMOBEPXHOCTU
3 Konyc: ocHOBaHue 1 BepiinHa, 00pasyroras 1
H OCh; IUIOIIAAs OOKOBOI M IOJIHOM




MMOBEPXHOCTH

YcedéHHbIN KOHYC: 00pa3yonye U BbICOTA;

o OCHOBaHUS U OOKOBAsi IOBEPXHOCTh L
N300pakenne KoHyca Ha TIOCKOCTH.
10 Pa3Béprka konyca. CeueHus: KOHyca 1
(TUTOCKOCTBIO, MAPAILICIIEHON OCHOBAHHIO, U
TJIOCKOCTRIO, TIPOXO/ISIIEH Yepe3 BePIIHY)
11 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB
MHororpaHHHK, ONTUCaHHBINA OKOJIO chepbl;
12 cdepa, BIIMCaHHAsE B MHOTOTPAHHUK WU B 1
TEJIO BpAICHUS
Oovemot men (5u)
13 [Tonsitie 06 06b€Me. OCHOBHBIE CBOWCTBA 1
00BEMOB TeN
14 O6bem uIMHApPa, KOHyCa
15 O06bEM 11apa u wiomaas chepsl
[TogoGHbIe Tesia B IPOCTPAHCTBE.
16 CoOTHOIICHHSI MEXKTY TTOIIAAIMHU 1
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT
17 KonTtponpHas padota o temam "Tema 1 1
Bpamienus" u "O0bemsbl Ten"
Bexkmoput u koopounamut ¢ npocmpancmee (10u)
18 BekTop Ha MII0OCKOCTH U B IPOCTPAHCTBE 1
19 CrnosxeHne ¥ BBIYUTaHUE BEKTOPOB 1
20 YMHOKEHNE BEKTOPa Ha YHUCIIO 1
21 Pasnoxxenue Bekropa 1o Tpém 1




HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napajuiesienunea

22

Pemrenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI JCUCTBUN C BEKTOPAMH

23

[IpsiMoyrospHas cucteMa KOOpIMHAT B
npocTtpanctse. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkalspHOe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METO NTPU
pEelIeHNN TEOMETPUYECKUX 3a1a4

27

KonTtponbHas padoTa o teme "BekTopsl u
KOOpJIMHATHI B MPOCTPaHCTBE"

1

1

Iloemopenue, 0006uenue,

cucmemamuzauus mamepuana (74)

28

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3aLuUs
3HaHui. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUU

29

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3aLuUs
3HaHuii. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUU

30

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUH. 3a/1a4M TUIAHUMETPUH U METOJIbI UX
penieHus

31

[ToBTOpEHue, 06001IeHNE U cCUCTEMAaTU3alIUs
3HaHMN. 3a/1a4M JIAaHUMETPUU U METOJIbI UX
perieHus




[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIS

32 3HaHuil. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI 1
Kypca CTepeoMeTpUn
33 HroroBast KOHTpOJbHAS padoTa 1
34 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATU3ALIMS 1
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




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

Atanacsu JI.C., byry3zos B.®., Kanomues C.b. u np. 'eomerpust, 10—11: Yueb.
1S 001ieo0pa3zoBarenbHbIX. yupexaeHui/ — M.: [Ipocsemenue, 2016.

METOANYECKHE MATEPHUAJIBI JIS1 YUUTEJIA

1. E.M. PaOunoBuy. 3afgauu W ynpakHEHHsI Ha TOTOBBIX uepTexax. 10-11
kiaccel. 'eomerpusi. — M.: Mnekca, XapbkoB: ['umuazus, 2000.

2. Martepuanst ET'D 2020-2023 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

http://school-collection.edu.ru/ - eauHas KOJUIEKIIUSA U POBBIX
00pa3oBaTeabHBIX PECYPCOB.

www.fipi.ru - denepaibHbI HHCTUTYT NMEAArOTHIECKUX U3MEPEHUH
ege.edu.ru - OdunuanpHbi HHPOPMAIMOHHBIH mopTan EI'D

www.1september.ru - m3aatenbckuil 1oM «IlepBoe ceHTIOps»

https://www.youtube.com/channel/UCLDpIKDTFBSwWIYtAGOWDpibg -ypoku
maremaTtuku. [lopran Bnagucnasa BoikoBa

http://www.alexlarin.narod.ru/index.html - TlopTan mis moaroropku x EI'D mo
MaremaTuke Ainekc Jlapun

https://ege.sdamgia.ru/ -O6pa3oBatenbHbI TOPTAT IS MOATOTOBKH K EI'D 1o

maremartuke Jmurpus ['ymuna

YYEBHOE ObOPY1OBAHMUE

1. HoytOyK, mpOoeKTOp MyJIbTUMEIUHHBIN, SKPaH.
2. Harnsmaeie mocoOwus (TabIAIBI, CXEMBI, YEPTEIKH).
3. HaGop neMoHCTpallMOHHBIX YEPTEIKHBIX HHCTPYMEHTOB

4. HaGopbl reOMETPUUECKUX MOJIeIIeH


http://school-collection.edu.ru/
http://www.fipi.ru/
http://www.1september.ru/
https://www.youtube.com/channel/UCLDpIKDTFBSwIYtAG0Wpibg
http://www.alexlarin.narod.ru/index.html
https://ege.sdamgia.ru/

