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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
ooydarommxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOrO
roCyJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTU4eCKOMy oOoOpa3oBaHUI0, U TpaJUIUid POCCUICKOr0 00pa3oBaHUS.
Peanmuzanus nmporpaMMbl 00eCTICUMBACT OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JUJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEIIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO U ITO3HABATEIILHOTO Pa3BUTHS
JMYHOCTU 00YUYaIOIIINXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEro OOIIEro
o0Opa3oBaHus O0O0YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTBHIO METANmpeIMETHBIX H
OPEIMETHBIX PE3YyJbTATOB OOYYEHHsS] T€OMETPUU B HANPABICHUU JMYHOCTHOI'O
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M IPOUCXOXKICHHH TI'€OMETPUYECKUX
a0CTpakiMii, COOTHOIIEHHH PEAITbHOIO0 M HJI€aIbHOI0, XapaKTepe OTPaKEeHUS
MAaT€MaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTH4YECKOro MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KaueCTB MBIIJICHUS, HEOOXOAMMBIX Uil aJanTalud B
COBpPEMEHHOM OOIIIECTRE.

['eomerpus sABiAeTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedyuBaeT BO3MOMKHOCTb H3YYEHHs Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOM HAIIPaBJICHHOCTH, TaK U TYMAHUTapHOM.

Jlornueckoe MbllUIeHUE, (GOPMUPYEMOE MPU H3YYEHUU OOYyYaroIIMMUCS
HNOHSTUINHBIX OCHOB I'€OMETPUH U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPKICHUN
B XOJ€ pPEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIAaTh M ONPOBEPrarh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS NPU PELICHUM 3a7a4 €CTECTBEHHO-
Hay4HOr'O [IMKJIa, B YaCTHOCTHU U3 Kypca (QU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JacTAX NEATENbHOCTH uesioBeka. OpueHTalMs 4yejloBeKa BO BPEMEHU U
OPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COUUAIbHOro ObITHS, Qopma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusl  JeHCTBUTENbHOCTU.  ONepupoBaHHE  MPOCTPAHCTBEHHBIMU



oOpazaMu OOBEIUHSAET pa3HblE BHUABl Y4EOHOM W TPYJOBOH JESATEIBLHOCTH,

ABIISICTCSl OJHMM W3 TPO(PECCHOHAIBHO BaXKHBIX KadeCcTB, MOITOMY aKTyalbHa

3ajaya (QOpMUpPOBaHUS y OOYYAIOUIUMXCA MPOCTPAHCTBEHHOIO MBILIUICHUS Kak

Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B

HNOJrOTOBKE K MPAKTUYECKOM IEATEIbHOCTH M0 MHOTUM HalpaBiICHUSIM.

[lens ocBoeHus mporpamMmbl yueOHOro kKypca «['eomerpus» Ha 06azoBOM
ypoBHE 00y4yeHuss — 001eoOpa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecreueHue  BO3MOXHOCTH  MPUOOPETEHHS |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM W JIEUCTBUH,
CHEeLM(PUUHBIX T€OMETPHH, BOSMOXKHOCTH YCIIEITHOTO MPOJOJKEHUSI 00pa30BaHUs
0 CIIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAIHBIM HCIIOIb30BAHHEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha ©0a30BOM YpOBHE NpeHAa3HAuYeHa JIsl
O0y4aroUMXCsl CPeIHEN HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTO 00IIero oopa3oBanus. Takum oOpa3om, oOydaromiuecs Ha
06a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MaTEeMaTHUE€CKUE YMEHHsI, CBS3aHHBIC
CO crneuu@uKkoid TeoMeTpUHM UM HEOOXOAMMBIE IJIsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JalbHEHIIEeM BO3HHUKHET HEOOXOJUMOCTh B TE€OMETPHUUYECKUX
3HaHUSAX B MPO(eCcCUOHANBHOMN 1eATEeIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEYMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3ajad. llpuopuTeTHhIMM 3aadyaMud  OCBOEHMSI  Kypca
«I"eomerpun» Ha 6a30BOoM ypoBHe B 10—11 kiaccax siBsitoTCS:

e  (opMupoBanme mpencTaBICHHUS] O TEOMETPUU KaK 9aCTH MUPOBOU KyJIbTYpHI
U OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MHUPOM;

e  (opMupoBaHme TpeACTaBICHN O MHOTOIPAHHUKAX U TellaX BPAIICHUS KakK O
BOXHEHUIINX MaTEMaTHYECKUX MOJIEISIX, TTO3BOJISIOLIUX OMUCHIBATh U U3y4aTh
pa3HbIe SBICHUS OKPYXKAIOIIEro MUPA;

e  (opMUpOBaHME YMEHHUs PACIIO3HABATH HA YEPTEkKAX, MOJEISIX U B PEATIbHOM
MHUpPE MHOTOTPaHHUKH U TeJla BPaIllCHUS,

e  OBJIQJICHUE METOAAMHU pEIICHHsS 3aJad Ha TMOCTPOEHUS Ha U300PAKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMUpPOBaHHUE YMEHHUS OIEPUPOBATH OCHOBHBIMH  MOHSTUSMH O
MHOTOIpaHHUKaX U TelaX BpalleHHs U UX OCHOBHBIMHU CBOWCTBAMU;

e  OBJAJCHUE AITOPUTMAMU PEIICHUS OCHOBHBIX THIIOB 3a/a4; (popMHpOBaHME
YMEHHUS TPOBOJUTH HECIIOKHBIE JOKa3aTeJbHbIE PACCYXACHHUS B XOE
peleHus] CTEPEOMETPHUUECKHX 3a7a4 U 337a49 ¢ MPAKTHUECKUM CO/ICP)KaHUEM;
e Da3BUTHE  MHTEJUIEKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEN

oOyyarouxcs, IO3HABaTEeJbHOM  aKTUBHOCTH,  HCCIIEI0BATEIbCKUX
YMEHUN, KPUTHUYHOCTH MBIIIIJICHHS;



e  (opmupoBanue (QyHKIHOHAILHON T'PAaMOTHOCTH, PEJICBAHTHON T€OMETPHH:
YMEHHUE PaclO3HaBaTh MPOSBIEHUS N€OMETPHUUECKUX MOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JXU3HEHHBIX CHTyalUsX M NpPU H3Y4YCHHUU
IpYruX  y4eOHbIX  TpPEAMETOB,  MPOSBIECHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POPMYJIMPOBAaTh UX Ha SI3bIKE T'€OMETPUU U CO3]aBaTh
reOMETPUYECKUE MOJENH, IPUMEHITh OCBOEHHBIM T€OMETPUYECKUN amnmapar
JUISL pELIEeHUs TMPAKTHUKO-OPUEHTHUPOBAHHBIX 3aJad, HHTEPIPETUPOBATH MU
OLICHMBATh IOJyYEHHBIE PE3YyJIbTATHI.

OTnMYUTENHHOM OCOOEHHOCTBIO MPOrpPaMMBbl SIBISIETCSI BKIIIOYEHUE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
UHTYUTUBHOI'O TIO3HAHUS, U ONPEAeIEHHBIM 00pa30oM OpraHM30BaHHas padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT PAa3sBUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET NPOTEKAHUE WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNAIbHEUIIEMY U3YUYECHHUIO IIPEIMETA.

[Ipennourenue oTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHsI, TO
€CThb TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
ydaluxcsi B Kypce CTEpEOMETpPHHM IPOBOAUTCA 3a CUET peuieHus 3adad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX O0pa3oB M  33Jady Ha  ONEPUPOBAHUE
MIPOCTPAaHCTBEHHbIMU o0Opa3zamu. Co3naHue oOpaza TPOBOAMTCS C ONOPOM Ha
HarjasiAHOCTh, a OINEpUpOBaHME 00pa3oM — B YCIOBHUSX OTBJIEUEHHUS OT
HarJIIJHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOT O COJIePKaHuS.

OcHoBHBIE coneprkaresibHble TMHUN Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpssMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTIOTUYECKUX YMEHUN
pacnpenenseTcss He TOJbKO IO COAEP)KATEIbHBIM JIMHHUSM, HO M IO TOAaM
o0y4eHHUs Ha YPOBHE CpeAHEro 00I1ero oopazoBaHusl.

Conepxanue 00Opa3oBaHMsI, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTam
OoCcBOeHHsl paboueil MporpaMmbl, pacnpeAci€HHBIM 1O ToAaM OOy4YeHHUs,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJIQJEHUE TI€OMETPUUYECKUMHU
MOHATUSIMH U HABBIKAMU OCYIIECTBIISUIOCH MOCIIE0BAaTEIBHO M MOCTYHATENbHO, C
COOJIIO/IEHNEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OO0YyJaroIMXCs, pacIiupss U
yriyoJisst €€, o0pasysi MPOYHbIE MHOKECTBEHHBIE CBSI3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoautcs 2 yaca B Heaemo B 10 kimacce u 1 gac B
Hezaemo B 11 kiacce, Bcero 3a gBa roja o0ydenus - 102 yqeOHbIX daca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TIOHATUA  cTepeomeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. lloHsAiTHE 00 akCMOMAaTHUYEeCKOM IOCTPOCHUU CTEPEOMETpPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
NapaJuleJIbHbIE W CKpelIMBaroImuecss ImpsaMble. [lapamienbHOCTs MNpAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: NapajUleNIbHbIE MpPSMBIE B  IMPOCTPAHCTBE;
[MapaJUIEIIbHOCTD TPEX NPSAMBIX; MAPAJUIENBbHOCTh IPSIMOM U INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; yIroJ MEXIy MNpPAMBIMA B IIPOCTPAHCTBE.
[lapamnenbHOCTH  IUIOCKOCTEM: [apajulelIbHbIE  IUIOCKOCTH; CBOMCTBa
napajuielbHbIX  miockocted. Ilpocreiimme mpocTpaHCTBEHHBIE (GUTYpHl Ha
IUIOCKOCTH: TE€TPa3p, KyO, napajuiesenuIe]; IOCTPOCHNUE CEUEH .

[lepneHIUKYJIAPHOCTD NMPSAMOW M INIOCKOCTH: MEPNEHAUKYIIIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, IPsAMbBIE IApaUIC/IbHBIE W MEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIECHAUKYJSIPHOCTA IIPSIMOM M INIOCKOCTH, TeOpemMa O MpAMOU
MEPIEHANKYJIIPHOM IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOH H
IJIOCKOCTBIO;  ABYIPAaHHBIA  yroji, JIMHEWHBIM Yyrojl JABYIPaHHOIO  yria.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MmOpsAMOM 1O  IUIOCKOCTH,  MpoeKuuss  (uUrypbl Ha  IUIOCKOCTb.
IleprieHIUKYJIAPHOCTh  IUIOCKOCTEM:  IPU3HAK  MEPIEHAUKYIAPHOCTH  JBYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEeHANKYIISIpax.

MHoOrorpasHHuKHu

[loHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHUKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKY; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronbHas
pu3Ma; TPaHUu U OCHOBAHUS MPHU3MBbI; MpsiMasi U HaKJIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSIMOYT OJIbHBIN
MapajuleNienanes] U ero cpoucrea. I[lupammpa: n-yronpHas nupamuna, TPaHU H
OCHOBaHUE NMUpPaMUbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMUbl; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl NOpu3Mbl M nupamuabl. llpaBuiibHbIE
MHOTOI'PAaHHUKH: NOHATHE MPAaBWJIBHOIO MHOTOIPAaHHUKA; IPAaBWJIbHAs MpU3Ma U
IpaBWIbHAS NHUPaMHJA; IpPaBUJIbHAs TPEYroJIbHAs NUPaMHUIA W IPaBUIbHBINA
TeTpa’ap; KyO. llpencraBneHue o NpaBHIBHBIX MHOTOIPAHHUKAX: OKTa’p,
nojeka’ip ¥ ukocasip. CedeHust MpU3Mbl U IMPAMHUJIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOYKH, NPAMOM,
IUIOCKOCTU.  JJEMEHThl CUMMETPHUM B  NHpaMHJax, IapajulesIeInIe/1ax,
IPABWIBHBIX MHOTOTPAaHHUKAX.



Brbruncnenre 31eMEHTOB MHOTOTPaHHHKOB: pEéOpa, AMaroHalv, YrJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTU MPSMOM MPHU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSAMON MPU3MBI.
[Inomaas OOKOBOM IMOBEPXHOCTM M MOBEPXHOCTU MPABWJIBHOW MUPAMUIBI,
TeopeMa O IUIoOMmaau yceuéHHoW mnupamuabl. [lonstue o0 o00béme. OOBEM
MUPAMUIBI, TPU3MBI.

[lonoOnbie Tenma B mpocTpaHcTBE. COOTHOIICHHS MEXIY IUIOMAIIMHU
MOBEPXHOCTEH, 00bEMaMu TTOI00HBIX TEJT.

11 KJIACC

Tena Bpamenus

Hunuuapuueckast IIOBEPXHOCTb, oOpasyroiue UUJIMHIPUYECKOU
NOBEPXHOCTH, OCh UWJIMHIPUYECKON MNOBEPXHOCTU. LlMamHAp: OCHOBaHMSA U
OOKOBasi TOBEPXHOCTh, oOOpasylomass M OCh; IUIOMAAh, OOKOBOH | TOJTHOU
MIOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOM moBepXHOCTH. KOHyC: OCHOBaHUE U BepIlIUHA, 00pa3yromast
U OChb; IUIOMAAhr OOKOBOW M TIOJHOW TMOBEPXHOCTU. Y CEUEHHBIM KOHYC:
o0pa3yroIue U BhICOTa; OCHOBAHUSI M OOKOBAsi MIOBEPXHOCT.

Chepa u map: mHeHTp, paauyc, TUaMeTp; IUIONIAJb MOBEPXHOCTH CGEpHI.
B3aumnoe pacrnionoxkenue cdepbl U MIOCKOCTH; KacaTelibHas TI0CKOCTh K cdepe;
10 cepsl.

N300paxkenune Tes BpallleHus Ha MII0CKOCTU. Pa3BEpTKa nuianHapa U KOHyca.

KoMmOunauu Ten BpallleHUsSsT W MHOTOTPaHHUKOB. MHOrOrpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIA TEIO
BpallcHUsI.

[Torstue 06 06BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEMeE
MPSAMOYTOJLHOTO Tapajuienenumena u ciencreus u3 Heé. OObEM 1MIMHApA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[TogoOuble Tena B mnpoctpaHcTBe. COOTHOLICHHS MEXAY IUIOHIAASIMU
MOBEPXHOCTEM, 00bEMaMu TTOI00HBIX TEJl.

Ceuenusa nuiauMHApa (MapajUleIbHO W NEPIEHIUKYJISAPHO OCH), CEYEHUs
KOHyca (MapajieibHO€ OCHOBAaHUIO U MPOXOJSINEe 4Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PazioxkeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3anay, CBA3aHHBIX C
IIPUMEHECHUEM MpPaBUJl JEUCTBUU € BekTopamu. [IpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunarel Bektopa. I[Ipocreimme 3amadn B
KOOpAMHATax. YTOJN MEXIy BekTopamu. CKaIApHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnienne yrioB MeXIy NPSMBIMH U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIIM
METOJI IPH PEIUICHUHA T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUS TMPOrpaMMbl y4yeOHOrO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxaanckoe BociuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UITUU 00YJArOIIETrOCsi KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJieHa POCCHUMCKOro oOIecTBa, MPEJACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBJICHHM,
Ipolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, ONPOCKI W Tp.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYEHUEM.

IlaTpuornyeckoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKON MICHTUIHOCTH, YBAKCHUS K
MPOIIJIOMY ¥ HACTOAILEMY POCCHUMCKON MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYrUX HayKax, TEXHOJOTUSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

OCO3HaHUEM IyXOBHBIX LHEHHOCTEN POCCHUICKOT0 HapoJa;
c(hOpMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMUS,
CBA3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYAYyIIETO.

JcTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYasi ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHNH, PacCyXICHUM;
BOCIIPUMMYHUBOCTHIO K MATEMATHUYECKUM acClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

cOPMUPOBAHHOCTHIO YMEHHS NPUMEHATH MaTeMaTHYeCKue 3HaHUs B
WHTEpecax 370pOBOT0O U OE30MacHOro o0pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0POBbIO (3A0POBOE MUTAaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas duznyeckas aKTUBHOCTB); (u3HYECKOro
COBEPILIEHCTBOBAHMUA, Ipu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBHON
JEATEILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCOHAHHMEM IICHHOCTH TPYIOJIIOOWS; MHTEPECOM K
pa3nmuuHbIM  chepaM  NMPO(HECCHOHALHOM  JEATCIIBHOCTH,  CBA3aHHBIM  C
MaTeMaTHKOW W e€ TPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BHIOOD
Oynymieii mpodeccun W pealr30BBIBATh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBHI;



TOTOBHOCTBIO U  CIOCOOHOCTHIO K  MaT€MaTH4YeCKOMY OOpa3oBaHUIO W
caM0o0Opa30BaHUIO HaA MPOTSKEHUU BCEU JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPaBIECHHOCTH.

IKOJOrnYecKoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJOTHYECKOW KYJIbTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLMATBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO  XapakTepa SKOJOTMYECKUX MpodJieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MAaTeMaTU4YECKUX 3HAHUW Ui pelleHus 3ajad B
0o0JlacTH  OKpYy:Kalolled cpeabl, TUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX MOCJIEACTBUM JJIs1 OKPYXKAIOUIEN CPEJIBL.

IleHHOCTH HAYYHOI O NO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOW TMPAKTHUKH, TMOHUMAaHHEM
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATebHOCTH, 3TaroB €€
pPa3BUTUS U 3HAYUMOCTH I PA3BUTUSI IIMBWIM3AIMU;, OBJIAQJICHUEM SI3bIKOM
MaTE€MaTUKM W MaTeMaTUYECKOM KyJIbTYpOWl Kak CpeICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO U HCCIENIOBATENLCKYIO JESTEIbHOCTh
WH]JIUBUYaJILHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3ybTaThl OCBOSHHUS MPOrpaMMbl y4E€OHOTO MpeaMera
«MaremMaTtuka» XapaKTEePUZYIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU PecYIAMUBHbIMU OeUCTNEUIMUL.

1) Vuusepcanvnvie = nosnasamenvhvle  Oelicmsus, — 0becneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCo8 00yuarouuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcaowe2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
ucce008amenbCKux onepayuii, ymeHuti pabomamso ¢ uHgopmayueti).

Ba3oBble Jornueckue a1eCTBUSA:

e BBUIBJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE NMTPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHATHUM, OTHOIICHUN MEXIYy MOHATHAMH; (HOPMYIUPOBATH
ONpPENCIICHUsS]  NOHATHM; YCTAHABJIMBATH  CYHIECTBEHHBIM  MPU3HAK
KJ1accuuKaluyi, OCHOBaHUS Il OOOOIICHUS W CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOT O AHAJIN34;

e BOCHpPUHUMATH, (OPMYIUPOBATH M  MPEOOPa30OBLIBATH  CYKJCHHUS:
YTBEPAUTEIbHBIE M OTPHUIATEIbHbIC, CIMHUYHBIC, YaCTHBICE W OOIIUE;
YCJIOBHBIE;

e BBIBIITh  MAaT€MaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
nmpoTuBOpeuns B (akTax, JaHHBIX, HAOMIOJACHUSX M YTBEPKIACHUAX;



npenjaratb  KpUTEPUM I BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
ITPOTUBOPEUHIL;

e JI€NIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHJYKTABHBIX YMO3AKIOYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

e IIPOBOJUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBa MaTeMaTU4EeCKHX
yTBEpKJACHUM (MpsSMbIE U OT MPOTUBHOI0), BHICTPAUBATh apryMeHTAIHUIO,
MPUBOAUTL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIBI,

e BBIOMpPATH CMOCOO pemnieHus yd4eOHOM 3adauu (CpaBHUBATH HECKOJBKO
BapMAHTOB pEIICHUS, BBIOMpaTh HaubOoJiee TMOAXOMAIMNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCcKkue AeCTBUA:

e HCIIOJNB30BaTh BOMPOCHI KAK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHUS;
dbopMynarpoBaTh BOMPOCHL, (UKCUPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIUBaTh HCKOMOE M  JaHHoe, (OpMHUPOBAaTH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;

e TMPOBOAUTH CaMOCTOSITETIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MAaTeMaTHYeCKOIro
00bEKTa, SIBJIEHUS, NPOIEcca, BBIIBICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMH, SBICHUSIMH, IIPOLIECCAMMU;

e CaMOCTOSTENILHO (hOPMYIUPOBATH OOOOIICHHS M BBIBOBI MO pe3yibTaTam
MPOBEIEHHOTO HAOMIOAEHUS, MCCIEI0OBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BLIBOJOB M O00OIICHUH;

e IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHUE NPOLECCA, A TAKKE BBIIBUTATh
MPENNONIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmneii:

e BBIABIATH JAehUUINUTH MHGOPMAIMU, JAHHBIX, HEOOXOIUMBIX JIJIsI OTBETa
Ha BOITPOC U JJISI pELICHHUS 3a]1a4U;

e BBIOMpaTh UWH(OpPMAIIMIO W3  HUCTOYHHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MH(POPMAIUIO
pa3MYHbIX BUIOB U (OPM IPEICTABICHUS;

e CTPYKTYpUPOBaThb MH(POPMALINIO, MPEJACTABIATH €€ B pa3IMUHbIX (PopMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OLICHUBATH HaJEXHOCTh uHpopman o CaMOCTOSITEIHHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.

2)  VHuusepcanvuvie KOMMYHUKaGmueHble Oelicmeus, 0bOecnedusam

cpopmupo8aHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

OO0wmenne:



BOCIIpUHUMATh M  (HOPMYTUPOBAaTh CYXKJACHHUA B COOTBETCTBHH C
YCIIOBUSAMHM M LIENSIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IHCbMEHHBIX TEKCTaX, /1aBaTh IOSICHEHUS I10
X0y pElIeHUs 3aJJa4l, KOMMEHTUPOBAThH MMOTYYEHHBIN pe3yibTaT;

B XOJIe OOCYXIEHHMSI 337aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
po0JIeMBbl, pelIaeMO 3a1a4l, BbICKa3bIBaTh UJIEU, HALIEJICHHBIE HA MTOUCK
pEILLICHUSI; COIMOCTAaBJATh CBOM CYXKACHUS C CYXKICHUAMH JAPYTUX
YYaCTHUKOB JAHajiora, OOHapyKHWBaTh pasziMuhe U CXOJCTBO IMO3ULUH; B
KOpPpeKTHOU popme GopMynHpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHNUS;
NPENCTaBIATh  pe3yJbTaThl  pPEIIEHUs  33Ja4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHUs,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMparh  ¢opmar
BBICTYIUIEHHUS C YYETOM 3a]1a4 MPE3EHTAlMM U OCOOEHHOCTEN ayIUTOPHUH.

CorpyaHu4ecTno:

3)

MOHMMAaTh W WCMOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM W
WHIUBUTYaTLHON PaOOTHI TIPU PEIICHNN YI€OHBIX 3a/1a4; MPUHUMATD I1EJTh
COBMECTHOW JICATEIHHOCTH, IUJIAHUPOBATh OPTraHU3AIMIO COBMECTHOMN
paboThI, pacipeesaTh BUABI padoT, JOTOBAPUBATHLCS, 0OCYKAATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPyNMNoOBbIX hopMax paboThl (00CYx aeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W HWHBIC); BBIMOJIHATH CBOIO YacTh pPabOTBI H
KOOPJIMHUPOBATh CBOM JEWUCTBUS C JPYTMMH YJieHAaMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO KPHUTECPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

Yuusepcanonvie  pezynamuenvie  Oeiicmsus, obecneuusarom

Gdopmuposarue cmMbiCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanmsi:

COCTaBIISATH ILJIAH, AJITOPUTM PEIICHUS 3a7a9H, BHIOUPATH CIIOCO0 PEIICHUS
C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C Y4ETOM HOBOI
nH(popMaIHH.

CaMOKOHTPOIB:

BJIQJICTh HaBBIKAMH  TIO3HABATEIBHOW pedIeKCHH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIQJIETh CIIOCOOAMHU  CaMOMPOBEPKH, CaMOKOHTpPOJS TIpoliecca U
pe3yJibTaTa pEUICHUs MAaTEMATUYECKOM 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUHU
3a1auM, BHOCHTb KOPPEKTHMBBI B JEATECIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENILCTB, IAaHHBIX, HAWIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBaTh COOTBETCTBHE pE3yJbTara IEIM U YCIOBUSM, OOBICHATH
MPUYUHBI JOCTIKCHUS WIM HEAOCTHKEHHUSI PE3YJIbTaTOB JESITEIbHOCTH,
HAXOJUTh OIIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, IPSMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS W3 HHUX NpPU pEIICHUU
TEeOMETPUYECKUX 3a]1a4.

OmnepupoBaTh MOHATUAMU: MAPATUIETLHOCTh U MEPHIEHAUKYJIAPHOCTD MPSMBIX
Y IIOCKOCTEM.

KnaccuduumpoBarh B3aMHOE pacHoOJIOKEHHE MPSIMBIX W TIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh NOHATHUSAMH: JBYTPAaHHBIA yrojl, TpaHU JBYTPAHHOIO YIJa,
peOpo IBYrpaHHOrO yrila; JMHEWHBIM Yroj ABYIPAaHHOTO YIJa; TrpaaycHas mepa
JBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBITYKIIbIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABUIbHBI MHOTOTPAaHHHK.

Pacno3naBarb OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (IIMpaMuIa; MpU3Ma,
OPSIMOYTOJIbHBIN Mapasuienenunes, Kyo).

KnaccuduuupoBarb ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS Ul
knaccuukanyy  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHHMKHU; TPAaBHIIbHBIC
MHOTOTPaHHUKH; MPSMbIC U HAaKJIOHHBIE PU3MBI, TapaJuIeICTUIIC Ib).

OmnepupoBaTh NOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHUE MHOTOIPaHHUKOB.

OOBACHATH MPUHIIMITHI IIOCTPOCHUS CEYCHH, NCIIONB3YSI METOT CIICIOB.

Ctpouth ce4YeHHs] MHOTOTPAHHMKOB METOJOM  CJIEOB, BBIMOJHSTH
(BBIHOCHBIE) IIJIOCKME YEPTEXU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BH]
CBEpXY, COOKY, CHU3Y.

Pemmarp 3aaun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYMH MO 00pa3liaM WK
QITOPUTMAM, TPUMEHSS W3BECTHBIE AHATUTHUYECKHE METOAbl IpPHU PpEIICHUU
CTaHJIAPTHBIX MAaTEMaTHUYECKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKAMHM, OT TOYKM JO MPsAMOH, OT TOYKH JO IUJIOCKOCTH, MEXIY
CKPEIUBAIOLTUMHUCS TIPSIMBIMHU.

Pemmarp 3a7aun Ha HAXOXKACHUE TEOMETPUIECKIX BETMYMH MO 00pasliaM WJiIH
QITOPUTMAaM, TPUMEHSS HW3BECTHBIE AHAJIMTUYECKWE METOJbl NpU PEIICHUU
CTaHJIAPTHBIX ~MaTEeMaTHYeCKMX 3aJad Ha BBIUHCICHHE YIJIOB  MEXIY
CKPELMBAIOLIUMUCS OPSIMBIMH, MEXIy MpPIMOM U IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.



Beraucniate 00bEMBI M IJIOIIAAM OBEPXHOCTEW MHOIOTPAHHHUKOB (IIpH3Ma,
nvpamMuja) € M[OpUMEHEHHEeM (OpMYyJ; BBIUUCIATH COOTHOIICHUS MEXAY
IUIOIIAIMU TOBEPXHOCTEN, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATHUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX.

[IpumensaTe reomerpuueckue (aKThl I PEUICHUST CTEPEOMETPUUECKUX
3aJ1a4, MPEANOararolnX HECKOIBKO IIaroB PEeIIeHUs], €CIU YCIOBUAS TPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

[IpumeHATh mpocTeHIine NporpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [TPH PELIEHUU CTEPEOMETPUUECKUX 3a/a4.

[TpuBoauTh HpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U
YKU3HH, pacO3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONyYyEeHHBIE 3HAHWUSA HA IPAKTHUKE: aHAIW3HPOBATH pPEAJIbHBIE
CUTyalldd M NPHUMEHATHh HU3yYEHHbIE IIOHATHS B MPOLECCE IOUCKA PELICHUS
MareMaTu4ecku CGOPMYIUPOBAHHOM MPOOJIEMBbI, MOJAEIMPOBATh PEATbHBIE
CUTyallUM Ha A3BIKE TE€OMETPUH, HCCIECA0BAaTh IIOCTPOCHHBIE MOJEIH C
HCITIO0JIb30BAaHUEM T€OMETPUUECKUX IMMOHIATHI U TEOPEM, armapaTa ainreOpbl; pemarhb
IPAKTUYECKUE 33]1a4U, CBA3AHHBIC C HAX0XKJICHUEM IT'€OMETPHUUECKUX BEJINYHH.

11 KUIACC

OmnepupoBaTh MOHATHUSAMHU: UWJIMHAPUYECKAs TOBEPXHOCTb, 0Opa3ylolIne
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  IMOBEPXHOCTD,
o0pa3yromirue KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepruiecKasi TOBEPXHOCTb.

Pacno3naBarth Tena BpatieHus (LUIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYESHHUSI TEJ BPALCHHUS.

Knaccudunuponars B3auMHOe pacnoyioxkeHne chepbl U MIOCKOCTH.

OmnepupoBaTh MOHITHIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTa
CETMEHTa; IIAPOBOM CJIOH, OCHOBAaHHE LIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  OBEPXHOCTEHM TeJ  BpallleHus,
reOMETPUYECKUX TE ¢ IPUMEHEHHEM (POpPMYII.

OnepupoBaTh TOHATHUSMH: MHOTOTPAHHHMK, BIHCAHHBIN B cdepy
OMHUCAaHHBIA OKOJO cdepbl; cdepa, BOMCAHHASS B MHOTOIPAHHUK WM TEJO
BpAIICHHSL.

Bb4MCcasTh COOTHOIIEHHSI MEX]Y IJIOMIAAsMH MOBEPXHOCTEH U 0O0BbEMaMu
NOJOOHBIX TeJl.



N300paxkate uzydaemble (UTYPhl OT PYKH M C NPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTh CEUECHHSI TEJl BpallleHUS.

W3Bnekarb, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATh  JEHUCTBUSL  CIIOXKEHUSI BEKTOPOB, BBIUMTAHMUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCIIO, OOBACHATH, KAKUMH CBOMCTBAMH OHU 00J1aJaI0T.

[IpumeHsTh npaBuiIO Mapaieaenunesaa.

OmnepupoBaTh MOHATHAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXKIY
BEKTOPaMH, CKAJISIPHOE IPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutb cymmMy BEKTOPOB U MPOU3BEIACHUE BEKTOPA HA YUCIIO, YIOJ MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEJECHHUE, pACKIaAblBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBarh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPANHAT.

[IpumensaTh reomerpuueckue (aKThl I PEUICHUS CTEPEOMETPHYECKHUX
3aJ1a4, MPEANOoIaraloliuX HECKOJIBKO IIaroB peIeHus, €CIIM yCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOU (hopMe.

PemaTte mpocTeiiiiyie reoMeTpuueckue 3aJayd Ha MPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOT'O METO/A.

Pemate 3amauM Ha J0OKa3aTENbCTBO MATEMATHMYECKMX OTHOLIEHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3liaM WM aJropuT™Mam, MpUMeEHss
M3BECTHBIEC METO/IbI IIPU PEIIEHUHU CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpumeHATh mpoCTEMIIME NpPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [TPH PELIEHUN CTEPEOMETPUUECKUX 3a/aU.

[TpuBoauTh HpHUMEpPHl MATEMATHUECKUX 3aKOHOMEPHOCTEM B NpUPOAE U
’KU3HH, paCO3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATh MONyYyEeHHBIE 3HAHWUSA HA MPAKTHKE: aHAIW3MPOBATH pPEAJIbHBIE
CUTyalldd M NPHUMEHATHh HU3yYEHHbIE IIOHATHS B MPOLIECCE IOUCKA PELICHUS
MaTreMaTU4ecKu CQHOPMYIUPOBAHHOM MpOOJIEMBbl, MOIECIUPOBATh PEATbHbBIE
CUTyallUM Ha S3BIKE TE€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
MCITO0JIb30BAaHUEM T€OMETPUUECKUX MMOHIATHI M TEOPEM, armapaTa ainreopbl; pemarb
IPAKTUYECKUE 33]1a4U, CBA3AHHBIC C HAX0XKJICHUEM IT'€OMETPHUUECKUX BEJIINYHH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NpPOrpamMMbl Bcero o0pasoBaTesbHbIE
padoThI padoThI
pecypchbl
1 Bsenenue B ctepeoMeTpuio 10
) [IpsiMble ¥ IIIOCKOCTH B IIPOCTPaHCTBE. 1 !
[TapaniaenbHOCTh NPSIMBIX U IIIOCKOCTEH
3 IlepnieH qUKYJIAPHOCTD NPSAMBIX U 12
IIJIOCKOCTEN
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 O6BbEMBI MHOT OTPaHHUKOB 9 1
7 [ToBTOpEHHUE: CEUeHNUs, pACCTOSIHUS U YTJIbl 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoabnsie | IlpakTnueckue (1pp )

NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC

padoThI padoThI
pecypcsl

Tena Bpamenus 12

OO0BEMEI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TIPOCTPAHCTBE 10 1

[ToBTOpenue, 0000IICHNE, 7 |

cUCTEeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacos

Bcer KoHnTpobHbI

0 e padoThl

IMpakTnyeckun
e padoThbI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIE UG poBbIE
o0pa3oBaTe/bHbIC PeCypchl

OCHOBHBI€ NTOHATHS
CTEPEOMETPHHU:
TOYKa, NpsiMasl,
IJIOCKOCTb,
IPOCTPAHCTBO.
IIpaBuna
M300pa)KeHUs Ha
PUCYHKaXx:
M300paKeHUSI
IUIOCKOCTEH,
napasuieJIbHbIX
IPSIMBIX (OTPE3KOB),
CepearHbI OTpe3Ka

04.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

IMonsTus:
MepeCceKaromuecs
IUIOCKOCTH,
nepeceKaromumecs
npsiMasi ¥ TI0CKOCTh

07.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

IMousTus:
nepeceKaromuecs
IUIOCKOCTH,
nepeceKaromumecs
npsiMasi 1 TI0CKOCTh

11.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/




3HAKOMCTBO C
MHOI'OI'paHHHUKaMH,
n300pakeHne
MHOI'OI'PaHHHUKOB Ha
pHUCYHKax, Ha
HpOeKL[I/IOHHLIX
yepTexax

14.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

HauanbHbIe cBeneHUS
0 Ky0Oe u mupamue,
HX Pa3BEPTKU U
moxnenu. CeueHus
MHOTI'OTPaHHUKOB

18.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

HauameHable cBemeHus
0 Ky0Oe u mupamue,
UX pa3BEPTKU U
monaenu. CedyeHust
MHOTI'OTPaHHHKOB

21.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

ITonsarue 00
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPHH U
CIIENCTBHS U3 HUX

25.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

ITonsarue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHH:
AKCHUOMBI

28.09.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/




CTEPEOMETPHHU U
CJIICACTBUA U3 HUX

ITonsarue 00
aKCHOMAaTHYECKOM
[IOCTPOEHUU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHH U
CIIECTBHS U3 HUX

02.10.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

10

ITonsarue 00
aKCHOMAaTHIECKOM
MOCTPOCHUU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPHH U
CJICACTBUA U3 HUX

05.10.2023

https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/

11

Bzaumnoe
pacIoio)KeHue
MPSIMBIX B
MPOCTPAHCTBE:!
repecekaronmecs,
napajuiesibHbIE U
CKpENIMBAIOIIUECS
npsMbIE

09.10.2023

https://resh.edu.ru/subject/lesson/6133/conspect/27
2667/

12

[TapannenbHOCTh
MPpAMBIX U
MJIOCKOCTEN B
MPOCTPAHCTBE:
napajieabHbIe

12.10.2023

https://resh.edu.ru/subject/lesson/6065/conspect/12
5650/




MpsIMBIC B
MPOCTPAHCTBE;

MapajuIeIbHOCTh TPEX

MPSAMBIX

[TapannenbHOCTB
MPSIMBIX U
TUIOCKOCTEN B

https://resh.edu.ru/subject/lesson/6065/conspect/12

13 hpocTpanceTse: 16.10.2023 5650/
[TapannenbHOCTH
MNpAMOU U IIOCKOCTH
Yrist ¢ https://resh.edu.ru/subject/lesson/6133/ /27
o conanpapCHEE 12.10.2023 2t6t6p;/ resh.edu.ru/subject/lesso conspect
CTOPOHAMH
Yron mexny https://resh.edu.ru/subject/lesson/6133/main/27266
s S 3102023 9;tps. resh.edu.ru/subject/lesso ‘mai
MPOCTPAHCTBE
Yroa Mexny https://resh.edu.ru/subject/lesson/6133/main/27266
16 IPsIMBIMH B 26.10.2023 o/
MPOCTPAHCTBE
[TapannenbHOCTH
17 IIOCKOCTENA: 09.11.2023 https://resh.edu.ru/subject/lesson/6129/main/13167
napajiesibHbIe o/
IIOCKOCTH
CsoiicTa https://resh.edu.ru/subject/lesson/6 129/ /13
o rapaeb 13.11.2023 1t6n7:>i/ resh.edu.ru/subject/lesso conspect
TJIOCKOCTEH
IIpocreiimmue i
" HpoCTpANCTBCIIEG 16.11.2023 https://resh.edu.ru/subject/lesson/5444/conspect/22

¢burypsi Ha

1485/




TUTOCKOCTH: TETpa’p,
KyO, Tapajuiesenues

20

[TocTpoenue ceuenuii

20.11.2023

https://resh.edu.ru/subject/lesson/5444/conspect/22
1485/

21

[Toctpoenue ceueHuii

23.11.2023

https://resh.edu.ru/subject/lesson/5444/conspect/22
1485/

22

KonTtponpHas pabora
no teme "Ipsimbie u
IJIOCKOCTH B
IPOCTPAHCTBE.
[TapannenbHOCTH
IPSMBIX U
mockocten”

27.11.2023

23

IlepnenaukynsipHoCT
b IPSIMOU 1
IJIOCKOCTH:
NIEPIIEHIUKYJIIPHbIE
IpsIMBIE B
IIPOCTPAHCTBE

30.11.2023

https://resh.edu.ru/subject/lesson/4724/main/20415
/

24

IIpsimblie
napajuieabHble U
NIEPIIEHIUKYJIIPHBIE K
IUIOCKOCTH

04.12.2023

https://resh.edu.ru/subject/lesson/4724/main/20415
/

25

[Tpsmele
napajieiabHble U
NEPIEHIUKYJIIPHBIE K
IIJIOCKOCTH

07.12.2023

https://resh.edu.ru/subject/lesson/4724/main/20415
/

26

[TpusHak
MEPHEHANKYIIPHOCT

11.12.2023

https://resh.edu.ru/subject/lesson/4757/conspect/20
565/




U IPSIMON 1
IJIOCKOCTH

27

ITpuzHak
NEPIEHIUKYIJIIPHOCT
U IIPSAMOU U
MJI0CKOCTH

14.12.2023

https://resh.edu.ru/subject/lesson/4757/conspect/20
565/

28

Teopema o npsamon
HEPIICHIUKYJIIPHON
IIJIOCKOCTH

18.12.2023

https://resh.edu.ru/subject/lesson/4724/conspect/20
410/

29

Teopema o mpsimoit
MIEePIIEHIUKYJIIPH O
MJIOCKOCTH

21.12.2023

https://resh.edu.ru/subject/lesson/4724/conspect/20
410/

30

Teopema o npsamon
NIEPIIEHIUKYJIIPH O
IJIOCKOCTH

25.12.2023

https://resh.edu.ru/subject/lesson/4724/conspect/20
410/

31

[lepnennukyisp u
HAaKJIOHHBIE:
pacCTOSIHUE OT TOYKH
J10 TUIOCKOCTH,
paccTosiHue OT
OpsAMOU 10
IUIOCKOCTH

28.12.2023

https://resh.edu.ru/subject/lesson/6127/conspect/22
1518/

32

Ilepnennuxyisp u
HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH
J10 TUIOCKOCTH,
paccTosiHUE OT
IPsIMOiL 10
IJIOCKOCTH

08.01.2024

https://resh.edu.ru/subject/lesson/6127/conspect/22
1518/




33

Ilepnenukyisp u
HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH
J10 TUIOCKOCTH,
pacCTostHUE OT
IPsIMOM 10
IJIOCKOCTH

11.01.2024

https://resh.edu.ru/subject/lesson/6127/conspect/22
1518/

34

[leprienqukysp u
HaKJIOHHEBIE:
paccTOsiHUE OT TOYKU
JIO INIOCKOCTH,
paccTosiHUE OT
npsAMou J10
IUIOCKOCTH

15.01.2024

https://resh.edu.ru/subject/lesson/6127/conspect/22
1518/

35

Vsl B
IIPOCTPAHCTBE: YO
MEXIY IPSMOU U
IIJIOCKOCTBIO

18.01.2024

https://resh.edu.ru/subject/lesson/5754/conspect/14
9256/

36

JIByrpaHHsbIi yroi,
JIMHENHBIA YTOJ
JIBYTPaHHOTO yrJia

22.01.2024

https://resh.edu.ru/subject/lesson/4748/main/20814
/

37

JIByrpaHHBIi yroui,
JIMHEWHBIN Yol

JBYTPaHHOI'O yIia

25.01.2024

https://resh.edu.ru/subject/lesson/4748/main/20814
/

38

[TepnenaukyiasspHOCT
b IIJIOCKOCTEH :
TIpU3HAK
MEPHEHAUKYJISIPHOCT
Y JBYX IUIOCKOCTEN

29.01.2024

https://resh.edu.ru/subject/lesson/4748/conspect/20
809/




IlepnenaukynsipHoCT
b IIJIOCKOCTEN :

https://resh.edu.ru/subject/lesson/4748/conspect/20

39 MIpU3HAK 01.02.2024 209/
MEPIEHAUKYJIIPHOCT
U JIBYX IUNIOCKOCTEMN
[leprieH UK yISAPHOCT
b II0CKOCTEIH: https://resh.edu.ru/subject/lesson/4748/ /20
40 npusHaK 05.02.2024 83;/5. resh.edu.ru/subject/lesso conspect
MEPIEHIUKYJIAPHOCT
U ABYX IJIOCKOCTEN
A1 Teopema o Tpéx 08.02.2024 https://resh.edu.ru/subject/lesson/6 127/conspect/22
HEPIIEH UKy ISPax 1518/
47 Teopema o Tpéx 12.00.2004 https://resh.edu.ru/subject/lesson/6127/conspect/22
HepreH UKy pax 1518/
43 Teopema o Tpéx 15.02.2024 https://resh.edu.ru/subject/lesson/6127/conspect/22
MEPIIEHAUKYIISIpaX 1518/
KonTtponpHas pabora
1o TeMaM
"[leprieHANKYISIPHOC
44 Th Hp}IMBIXvI/I 19.02.2024 https://resh.edu.ru/subject/lesson/6018/conspect/22
IocKocTeR" u 1549/
"Vrael MeXIY
PSIMBIMU U
MJI0CKOCTAMU"
[Tonsarue
MHOTI'OTPaHHHKA, .
45 OCHOBHELE 3/IEMEHThL 22.02.2004 https://resh.edu.ru/subject/lesson/6018/start/22155

MHOI'OIrpaHHHKa,
BBIITYKJIBIC 1

0/




HCBBIITYKJIBIC
MHOTI'OI'PAHHUKH,
pa3BépTKa
MHOI'OI'paHHHKa

46

IIpusma: n-yromasHas
Ipu3Ma; I'paHu u
OCHOBAHMS IIPU3MBI;
npsMasi 1 HaKJIOHHas
IpU3MBL; G0KOBas U
IIOJIHAs TIOBEPXHOCTH
IIPU3MBI

26.02.2024

https://resh.edu.ru/subject/lesson/5443/conspect/21
269/

47

[Tapannenenunen,
IPSIMOYT OJIBHBIN
napasuiesenumnes] u
€ro CBOMCTBA

29.02.2024

https://resh.edu.ru/subject/lesson/7731/conspect/32
5367/

48

[MTupamuna: n-
yroJibHasi MUpamMua,
IPaHu U OCHOBaHUE
ApaMUJIbL;, OOKOBas
U TIOJTHAS
MTOBEPXHOCTh
MUPAMUJIBL;
NpaBWIbHAS U
yceu€HHas mupamuia

04.03.2024

https://resh.edu.ru/subject/lesson/5866/conspect/22
1575/

49

IIpaBunbHBIE
MHOT'OI'PaHHHKMU:
MIOHATHE
IIPaBUIIBHOT O
MHOI'OI'paHHHUKA;

07.03.2024

https://resh.edu.ru/subject/lesson/4023/conspect/14
9351/




[paBUJIbHAS MPU3Ma
Y TpaBUJIbHAS
UpaMu/a;
IIpaBUJIbHAS
TpeyrojbHast
nupaMuja u
MPaBUJIbHBIN
TETpasap; Kyo

50

[IpencraBnenue o
MPaBUIIBHBIX
MHOTOI'paHHHUKaX:
OKTadIp, AOAEKadIP
1 UKOCadIP.

11.03.2024

https://resh.edu.ru/subject/lesson/4023/conspect/

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMeETpus
OTHOCHUTEIBHO TOUKH,
IIPSIMOM, IJIOCKOCTH.
DNeMEHTHI
CUMMETpUH B
NUpaMUIax,
napajuieenunenax,
IPaBUJIbHBIX
MHOTI'OIPaHHUKAX

14.03.2024

52

Brruucnenne
3JIEMEHTOB
MHOT'OTPaHHHUKOB:
pE€Opa, nuaroHasnu,

YTJIBI

18.03.2024

https://resh.edu.ru/subject/lesson/6018/conspect/22
1549/




[Tnomans 60koBOM
MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU
MPSAMOU MPU3MBI,

53 . 21.03.2024 https://resh.edu.ru/subject/lesson/5443/conspect/
TIJI0IIa/Ib OCHOBAHUH,
TeopemMa 0 OOKOBOI
MMOBEPXHOCTH MPSAMOKN
TIPU3MBI
ITnomans 60KOBOI
MTOBEPXHOCTH U
MOBEPXHOCTH
NpaBUIILHOU
54 MUPaMHJIbI, TEOpEMA 01.04.2024 https://resh.edu.ru/subject/lesson/5443/conspect/
0 IIoIagu OOKOBOI
MOBEPXHOCTH
yCeuEHHOMN
MUPaMUIbI
KonTtponpHas pabora
55 1o TeMe 04.04.2024
"MHuororpaHHuKH"
56 ToHsTie 06 oBnEMe 08.04.2024 https://resh.edu.ru/subject/lesson/4904/conspect/28
0335/
57 OGbéM mHpaMuIs! 11.04.2024 https://resh.edu.ru/subject/lesson/5866/conspect/22
1575/
58 OBbEM MUpavH b 15.04.2004 https://resh.edu.ru/subject/lesson/5866/conspect/22
1575/
59 OBbEM mpaMuIbI 18.04.2024 https://resh.edu.ru/subject/lesson/5866/conspect/22
1575/
60 O0BEM UpaMu bl 22.04.2024 https://resh.edu.ru/subject/lesson/5866/conspect/22




1575/

61

O06bEM npu3Mbl

25.04.2024

https://resh.edu.ru/subject/lesson/5629/start/23082/

62

O0BEM PU3MBI

06.05.2024

https://resh.edu.ru/subject/lesson/5629/start/23082/

63

O06bEM pU3MBbI

13.05.2024

https://resh.edu.ru/subject/lesson/5629/start/23082/

64

KonTtponpHas pabora
1o TeMe "OOBbEMBI
MHOT'OTPaHHUKOB"

16.05.2024

65

[ToBTOpeHwue,
0000111eHNE
CUCTEMaTU3alLMs
sHanui. [loctpoenue
CEYEHUN B
MHOT'OI'PaHHUKE

20.05.2024

66

IToBTOpEHME,
00001IeHHEe
CHCTeMaTH3allus
3HaHUM. Beruncienme
PAcCCTOSIHUI: MEXKIY
JIBYMsI TOYKaMH, OT
TOYKH 10 IPSIMOU, OT
TOYKH J10 IJIOCKOCTH,
MEXIY
CKPEILMBAOIINMHU CA
MPSIMBIMH

23.05.2024

67

Nrorosas
KOHTpOJIbHas paboTa

27.05.2024

68

[ToBTOpEHUeE,
o0o01ieHue
CHUCTEMaTH3aLIH

30.05.2024




3HaHWH. Berancienme
YIJIOB: MEXIY
CKPEITUBAIOIUMHUCS
MPSAMBIMHU, MEXTY
psAMOU U
IUIOCKOCTEIO,
JIBYTpaHHBIX YTJIOB,
YIJIOB MEXIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

68




11 KVIACC

Ne n/m

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchbl

Cdepa u map: neHTp, paguyc, AMaMeTp;
IUIOIIA/b TTIOBEPXHOCTH Cephl

B3aumnoe pacrnosioxxenue chepsl u
TUTOCKOCTH;, KacaTeJbHas TUIOCKOCTb K
cdepe; miomanb chepsl

N3o6pakenne cdepsl, mapa Ha
mwiockoctu. CeyeHus mapa

HI/IJ’H/IHZ[pI/I‘ICCKaﬂ IMMOBCPXHOCTD,
00pa3yromue MIIMHIPUYECKOM
IIOBCPXHOCTHU, OCb HUJIMHAPUY ecKoH
IIOBEPXHOCTU

Humuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas u och;,
IUIONIA1hF OOKOBOM Y IOJIHOH
MOBEPXHOCTH

N300pakeHne MIIHHIPA HA THIOCKOCTH.
Pazeéprka nnmmuapa. Ceuenus

nUIUHApPa (TUIOCKOCTHIO, MapajiieIbHON
WJIH TICPIICHIUKYJISIPHOW OCH IIHJIMH/IPA)

Konunueckast moBepXHOCTh, 00pa3yromnme
KOHHUYECKOM TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHuE 1 BepIInHA,

8 oOpa3yromias U 0Ch; MIOaab OOKOBOH U
MOJTHOW MOBEPXHOCTHU
VYceu€HHbII KOHYC: 00pa3yrolye u

9 BBLICOTA; OCHOBAHHUSA U OOKOBas
MTOBEPXHOCTh
N3o6pakeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHusi KoHyca

10 (TII0CKOCTBIO, TapaJUIEIbHON
OCHOBAHHUIO, U IJIOCKOCTBIO, MPOXOASIIEH
yepe3 BEPILUHY)

1 KomOunanus ten BpamieHus u
MHOI'OI'PaHHUKOB
MHororpaHHMK, ONHCAaHHBINA OKOJIO

12 cdepsl; chepa, BOUCaHHAS B
MHOTOT'PaHHHK UJIM B TE€JIO BPAIICHUS

13 [Tonstue 06 00bEMe. OcHOBHBIE
CBOMCTBa 00BEMOB T

14 O0bEM HUIMHIpa, KOHYCa

15 O0BEM mapa u mionaab chepo
[Tomo6HBIE TENla B TPOCTPAHCTBE.

16 CooTHOmEHUST MEXAY IIIOIAIIMU
IIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TEI

17 KonTponbsHas pabora o Temam "Temna
BpamieHus" u "O0bembl Ten"

18 BekTop Ha II0CKOCTH U B MPOCTPAHCTBE

19 CrnoxxeHue 1 BBIYMTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOpA HA YHCIIO




21

Pasnoxenue BekTopa 1o Tpém
HEKOMILUIaHApHBIM BekTOopaM. [IpaBuiio
napajuiesenunena

22

Pemrenue 3agad, CBSI3aHHBIX C
NIPUMEHEHUEM IIPaBUJI AEHCTBUH C
BEKTOpaMu

23

[IpsimoyrosbHas cucTemMa KOOpAUHAT B
npoctpaHcTBe. KoopauHate! BekTopa.
[Ipocreiimme 3a1auu B KOOPAUHATAX

24

VYroa mexay BekTopamu. CkassipHOe
MPOU3BEJCHUE BEKTOPOB

25

Beruucnenne yriioB Mexay NpsMbIMU U
IIJIOCKOCTAMH

26

KoopinHaTHO-BEKTOPHBIA METO/ TTpU
pPELIEHUN F€OMETPUUYECKUX 3aa4

27

KonTtponwsnas pabora o Teme "BekTopsl
Y KOOPAMHATHI B MPOCTPAHCTBE"

28

[ToBTOpeHue, o6o0LIIeHNE 1
cucremMatu3anus 3HaHuii. OCHOBHBIE
¢burypsl, GaxThl, TEOPEMBI Kypca
TUIAHUMETPUN

29

[ToBTOpenue, 06001IeHHE U
cucreMaTtu3anus 3HaHuii. OCHOBHBIE
¢burypsl, paxKTel, TEOPEMBbI Kypca
MJIAaHUMETPUH

30

[ToBTOpeHue, 0000IIeHHE U
CHCTEMATHU3AlUs 3HAHUN. 3a1aun
INIAaHUMETPUHU U METOAbI UX PCHICHHA




[ToBTOpEHue, 06001IeHNE U

31 cHCTEMATHU3ALUs 3HAHUN. 3a1a4n 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpEHue, 0600IICHNE U

1 cucremMaru3anus 3HaHuii. OCHOBHBIC :
¢burypsl, paxkThl, TEOPEMBbI Kypca
CTePEOMETPHH

33 Wrorosas koHTpoJbHas paboTta 1

14 [ToBTOpEHUE, 0000IICHHE U |
cHCTeMaTu3alus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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