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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbIlUIeHHe,  (GOopMHUpyeMOoe  TMpU  U3YYEHUU
OOy4YarOIIMMUCST TOHSITUIHHBIX OCHOB I€OMETPHUHU, IIPU JI0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3a/lady, YMEHHE BBIIBUIaTb M OINPOBEPrarb THIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaau.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHU T€OMETPUH, KaK COCTABIISAIONIEH mpeaMeTHON obnactu «MaTteMaTtuka u
uHpopMaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHMM U JeHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCcCHOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATHKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO almapara 1o pa3ieiry
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuu;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHil, (opMHpoBaHME MOHUMAHUS POJIM AKCMOMATHKH MpHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
peleHusi, yMeHUs UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
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dbopMupOBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU
000CHOBaHUY MaTEeMAaTUYECKUX YTBEPXKJICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX MW  TBOPYECKHUX
CHOCOOHOCTEHM 00yJaronmxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKIX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAILHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PAClO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YyUYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOro Kkypca «['eomerpus» B
10-11 «maccax sBisttoTcsi:  «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSMMY», PEIEBAHTHBIMU T'€OMETPUM Ha YIIyOJEHHOM YypOBHE OOYy4EeHMs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
(dopMHpOBaHUE JIOTMYECKUX YMEHUI  pacupenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
OpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiaJucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
r€OMETPUYECKUMH IMOHATHSIMHU U HABBIKAMU ITOCJIEI0BATEIBHO U MIOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEICTABICHUN 00YyYarOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EeHUIO TEOMETPUHN Ha YIIIyOIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHOoe
M3Y4YeHUE T€OMETPUH KaK COCTaBIIAAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kiacce — 102
yaca (3 4aca B HEJIEJI0).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOUXCcs
npsAMbIX. [lapanienbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalieiIbHbIC
IPSAMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MpOoeKTHpoBaHUs. W300paxkeHue
buryp B mapayiiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIY IPSMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapalIeIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTD MPSIMOM U MJIOCKOCTH: NEPNEHAUKYIISIPHBIC MPSAMbBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPHECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIUKyIspax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBHIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PAHHBIC YTJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3BépTka MHOrorpannuika. IIpusma: n-yrosjbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennas Teopema Iludaropa. Ilupamupa: n-yronbHas mTuUpamuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBolicTBa pébep W OOKOBBIX TpaHel
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IpPaBWIIbHAS MpU3Ma U
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npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’Jp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPAaBUIBHOW MHpPaMUb,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielenunea, CUMMETPHUsS NPABWIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHMH BEKTOpa II0 TPEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IMIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAas ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue MoBepxHocTeld. Tema BpaieHUs:
IUWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpaIieHus Ha TIoCcKocTH. Pa3BépTka mumuHApa U kKoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOHM TPU3MBI, IIWIMHIPA, MHPaMUIbl U KoHyca. O0BEM I1apa M M1apoBOro
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BImcaHHas B
MUWINHAP, OMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
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wiockocThio. Kacanue mapa u chepsl miockocThio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalICHUS.

[Tnomanp MoBEpXHOCTH LMJIMHJIpA, KOHYycCa, IJIOMAAb cPepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € HUCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEUYEHUs LIWJINHIpA
(mapanyenbHO W MEPHEHAMKYJSIPHO OCH), CEUYEHHMs KOHyca (MapaljiesibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIIHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEYEHUN: METOJ| CIIE0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYILIEH IIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cuUcTeMa KoopauHaT B mpocTtpancTBe. Koopamuatel Bekropa. Paznokenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH Te€OMETPUUYECKUX
3aj1ad.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUs W paBEHCTBO (puryp.
OO6mme cBoiicTBa JBWKCHUH. Buabl JBWKCHUN: TapauIebHBIM IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYI IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JYXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu30BBIBATH COOCTBEHHBIC IKU3HECHHBIE TIUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
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caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3Ko0JI0OrHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

Bba3oBble jioruvyeckue JeiicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAY MOHATHIMH, (HOPMYyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIE U OTPUIIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXJCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:
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UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

POBOJANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHU;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BbBIABUTATD
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIITH JeUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHBIX (Popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh Ha/1EKHOCTD uHbOopMauu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIeHNs, COINOCTABIIATh CBOU CYXKIEHUSA C CYXICHUSAMHU APYTMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:
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COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y49€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCHMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCThH
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH MPUYUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (00CYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KauyeCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYIUPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX NPHU PEIICHUU
r€OMETPUYECKUX 33/1a4;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3AHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMOM U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH MOHATHUSAMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTHh CEUYCHUSI MHOTOI'PAHHUKOB PA3JUYHBIMU METOJIaMH, BBIMOJIHSThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
MMpaMuJia), FTEOMETPUUECKUX TEJ C MIPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
¢uryper;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HaXO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKaTh, MPEOoOPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBAaTh PEalbHbIE CUTyallUd, MPUMEHATh MU3YYEHHBIEC MOHATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynupoBaHHOU
npoOieMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa Pa3BUTHUS TEXHOJIOTUM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

e CBOOOJHO OMEPUPOBATH TOHSITHSIMH, CBSI3AHHBIMH C IUJIUHAPUYECKOH,
KOHUYECKOH W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

e OIEpUPOBATH MOHATHUIMU, CBSI3aHHBIMU C TEJIAMU BPALICHUSA: HWINHIPOM,
KOHYyCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE C(Pephl U MIIOCKOCTH;

e BBIUKCIIITH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJI BPAILICHMUS,
O00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHWKOB W TEJ BpAIICHHSI,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBSI3AaHHBIMU C KOMOWHAIUSAMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCaHHBIA 0KOJ0 cdepsl, chepa, BOUCAaHHAT B MHOTOTPAHHUK WA TEJO
BpAaIllCHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXY IUIOMIAIMU TOBEPXHOCTEN U 00BEMaMHU
ITOJIOOHBIX TEI;

e u300pakaThb H3y4aeMble (UTYpBI, BBITOJHITH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e U3BJEKaTh, HHTEPIPETHUPOBATH M TMPEOOpPa3oBBIBaTh HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJHO ONEPUPOBATH MOHITHUEM BEKTOP B MPOCTPAHCTBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMU;

e 33JaBaTh IUIOCKOCTh YPAaBHEHUEM B JAEKAPTOBOW CHUCTEME KOOPANHAT;

e pelIaTh FT€OMETPUUYECKHE 33aYM HA BBIYMCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;

e CBOOOJIHO OMNEPUPOBATH TMOHSITUSMH, CBSI3AHHBIMU C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

e BBINOJHATH W300PAKEHUS MHOTOTPAHHUKOB M TEJI BpAIEHUS MPHU
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs 0A00us;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB WM TEJ BpAIICHHUS: CEUYCHUS LUIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;

e HCIOJb30BAaThb METOJbl MOCTPOEHUS CEUYEHHM: METOJA CJeNOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
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e JIOKa3bIBaThb F€OMETPUUYECKHUE YTBEPKIACHHUS;

e TMPUMEHATh TEOMETPUYECKHE (AKThl IJSI PEIICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEANoJaraloluuX HECKOJbKO IIaroB peHIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM dopme;

e pemaTh 3aJauyd Ha JOKA3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXO0KJECHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e IMPUMEHATH TMOJY4YEHHbIE 3HAHUS  HA  MPAKTUKE:  CPaBHUBATH,
aHAJIM3UPOBATh U OLIEHUBATH PEAJIbHBIE CUTYALIMH, IPUMEHITh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBbI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIEN0BAaTh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAHUEM TIE€OMETPHUYECKUX TOHIATHM U TEOpeM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HUMETh NPEJCTaBICHUS 00 OCHOBHBIX 3TallaXx Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM YacTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Konrpoanueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [MTapanenbHOCTh NPSMBIX M TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
5) VYriel U paccTosTHUS 16
6 MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o00111eHNEe U cUCTeMaTH3alHs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, TTApAJUICIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KoB), cepeInHbI OTpE3Ka
[ToHsTHSA: TIEpeCceKarONIUeCs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJTYTIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

Jara
U3ydeHust

05.09.2023

05.09.2023

07.09.2023

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepecekaromuecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

12.09.2023

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpanHuKH, ©300paKeHHe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

12.09.2023

14.09.2023

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE

19.09.2023
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CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cinencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O003HaueHus NPSAMBIX U INIOCKOCTEH

21.09.2023

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

I/I306pa)KeHI/IC MepeCcCUYCHU: MMOJTYYCHHBIX
IUIOCKOCTEH. PaCKpaI_HI/IBaHI/IC IIOCTPOCHHBIX
CeUeHHI Ppa3HbIMHU OBCTAaMU

26.09.2023

11

N300paxenune cedeHuit nupamuibl, Kyoa u

MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.

N300paxeHne nepeceueHus: MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

26.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u

MIPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxkeHune nepeceueHus MOITydYeHHBIX
MJI0CKOCTeH. PackparmBanre moCTpOEHHbIX
CEYEeHMI pa3HbIMU IIBETaMU

28.09.2023

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxkeHune nepeceueHus MOITydYeHHBIX
MJI0CKOCTeH. PackparmBanre moCcTpOEHHbIX
CEUYECHHI pa3HBIMU IIBETAMU

03.10.2023

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUI

03.10.2023
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MeTo clie1oB JIsl IIOCTPOSHUS CEUSHUH.
15 CBoiicTBa nepeceueHuid MpsIMbIX U 1 05.10.2023
IIJIOCKOCTEN

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
16 CBoiicTBa nepeceueHuid MpsIMbIX U 1 10.10.2023
MIOCKOCTEH

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue

17
BBIHOCHBIX YCPTCIKCHU M 3alIMCh IIAaroB

1 10.10.2023

MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIIUCh 1IaroB
IMOCTPOEHUS

18 1 12.10.2023

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alHCh L1aroB
IIOCTPOEHUS

19 1 17.10.2023

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

20 1 17.10.2023

[ToBTOpenue mnanumerpun: Teopema o
21 MPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue 1 19.10.2023
TPEYroJbHUKOB

[ToBTOpenue mnanumerpun: Teopema
22 Menenasa. PacdeTsl B ceueHusIX Ha 1 24.10.2023

BBIHOCHBIX 4yepTexax. Mcropust pazButus
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23

IJIJAHUMETPUU U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpeUMBaIOLIUECS MPSMBIE.
[Tpu3HAKK CKPEIMBAIOIINXCS IPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

26.10.2023

25

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapasuiebHON
JAHHOM NPSIMON, MPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoii. Jlemma o epecedeHum
MapajuieIbHbIX MPSAMBIX TNIOCKOCTHIO

07.11.2023

26

[TapannensHoCTh Tpex npsMbIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

07.11.2023

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapaylIeIbHOTO MPOEKTUPOBAHUS.
N3006paxenue pazHbIx Guryp B
napaieIbHOM MPOEKITUH

09.11.2023

28

29

[enTpansHas npoekuus. YToui ¢
COHAITPaBJIICHHBIMU CTOPOHAMU. YTOJ MEXY
TIPSIMBIMH

3azayM Ha JOKa3aTeJIbCTBO U HCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSMBIX B
MIPOCTPAHCTBE

14.11.2023

14.11.2023

30

ITonsATHA: MapauIeIBHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hak

16.11.2023
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HapauIeIbHOCTH MPSIMOH U IIOCKOCTH.
CaolicTBa napamuienbHOCTU IPSIMOH U
IUIOCKOCTH

FCOMeTpI/I‘I€CKI/IC 3aa41 Ha BBIYHMCIICHHUEC U
31 J0Ka3aTCJIbCTBO, CBA3aHHBIC C

[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceyeHus, mpOXOISIIETo Yepes
39 JAHHYIO MIPSIMYIO Ha YepTexKe U
MapaJyIEIBHOIO IPYrou npsimoit. Pacuér

OTHOIIEHUH

[TapannenbHas NpoeKuys, IPUMEHEHUE JUIs
33 MIOCTPOEHMSI ceueHul Kyba u
napayuienenunena. CpoicrTaa

nmapajjiejcnmicaa U Mpru3mMbIl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I

34
MapaJUIeIbHOCTH JBYX IUIOCKOCTEN

21.11.2023

21.11.2023

23.11.2023

28.11.2023

Teopema 0 mapajieIbHOCTH U
35 CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE MPUHAANEKAITYIO TaHHOU

IUIOCKOCTH U CIE€ACTBUS U3 HEé

28.11.2023

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
36 MapajIeIbHOCTH IPSAMBIX IIEPECEUYCHUS IPU

MIEPECEUECHUH JABYX NapaJIEIbHbIX
IIJIOCKOCTEM TpeThben

30.11.2023

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
37 OTpe3Kax MapaylIeIbHBIX MPSIMBIX,
3aKJIIOUYEHHBIX MEX]y MapajieIbHBIMU

05.12.2023
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IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSAMOH ©
JBYMsI TapaJIJIEIbHBIMU JIOCKOCTSMHU

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

38

39 [ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

05.12.2023

07.12.2023

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

Breruucnenue aiuH OTPEC3KOB B KY6C u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

41

42 [Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMON U
MIJIOCKOCTH

[IepneHuKyISPHOCTE NPSAMOM U IUIOCKOCTH.

12.12.2023

12.12.2023

14.12.2023

43 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJI0OCKOCTH

[IepneHUKyYISPHOCTE NPSAMOM U TUIOCKOCTH.

19.12.2023

Teopema o CylIeCTBOBAaHUU U
44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U

MEePIEHANKYISIPHOMN K TNIOCKOCTH
45 [IimockocT M EpNEHANKYJIISIPHBIE UM

IMpsAMBIC B MHOT'OI'paHHUKaxX

IInockoctu u NEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

19.12.2023

21.12.2023

26.12.2023

47 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKH HA MPSAMYIO

26.12.2023

48 Ilepnennukynsp u HakinoHHasd. [loctpoenue

NEPIEHIUKYIISIPA U3 TOYKH HA NIPSIMYIO

28.12.2023
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49 Teopema o Tpéx nepneHAUKYIspax (mpsamas 11.01.2024
u oOparHast)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 16.01.2024
u oOparHasi)

o1 VYroa Mexay CKpeluBaroIIMMUCS TPSIMbIMU 16.01.2024

59 [Touck neprneHANKYISIPHBIX MPSIMBIX C ) 18.01.2024
MIOMOIIIBIO TIEPIICHINKYIISPHBIX TUIOCKOCTEH

53 OpTOroHajibHO€ MPOEKTUPOBAHUE 23.01.2024
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO 23.01.2024
OPTOTOHAJIBLHOMN MPOEKINH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUILHON TUPAMHUJIBI C TTOMOIIBIO 25.01.2024
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [lnockoctu cumMerpuii B 30.01.2024
MHOTOTpaHHHKaX

57 [Tpu3HaK neprneHaAuKyIIpHOCTH NPSIMOHN U 30.01.2024
IUIOCKOCTH KakK CJIEZICTBUE CUMMETPUU

58 HpaBI/IHLHIiIe MHOTOrpaHHuku. Pacuér 01.02.2024
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

59 HpaBI/IJ'IBHE:Ie MHOIOrpaHHUKHU. Pacuér 06.02.2024
pPacCcTOSTHUN OT TOUKH JI0 TUIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISAPHI:

60 CUMMETpHUS, CIABUI TOYKHU IO NapaljIeIbHON 06.02.2024
IpsAMOI

61 Cnaur o Henapannem:Hoﬁ MPSMOW, 08.02.2024
M3MEHEHUE PACCTOSIHUM
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KonTponbras padota "B3aumnoe
62 pacroyio’keHue MpsIMBIX U IIIOCKOCTEN B
npocrpaHcrae”

13.02.2024

[ToBTOpEeHue: yroa Mexay NpsMbIMU Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B

IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB
[ToBTOpEHUE: yroy MexIy

64 CKPEITUBAIOIIMMHUCS PSIMBIMH B
MIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

65

13.02.2024

15.02.2024

20.02.2024

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

20.02.2024

67 IlepnenukynsapHele miockoctd. CBoiicTBa

B3aMMHO NEPIEHAUKYIISIPHBIX IIJIOCKOCTEN

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O MPSIMON NIEPECEUEHMS IBYX
IJIOCKOCTEN MEPNEHANKYIISIPHBIX TPEThEU
IIJIOCKOCTH

68

[IpsimoyronbHbBIN napasuienenunes; Kyo;
69 U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiejenumena

22.02.2024

27.02.2024

27.02.2024

70 Teopema 0 AMaroHaJIM NPSIMOYTOJIBHOTO
napajuleNienune1a u CieCTBUE U3 Heé

29.02.2024

CrepeomeTpuuecke U MPUKIaIHbIE 33/1a4H,
71 CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM
MPSAMBIX M IIOCKOCTH

05.03.2024
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IToBTOpEHME: CKpeIMBAIOIINEC MIPSIMBIE,
72 IapajuleIbHbIE INIOCKOCTU B CTaHJAPTHBIX
MHOTOTpaHHUKAX

05.03.2024

[Tapa mapannenbHbIX MIIOCKOCTEN HA
73 CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIUMUCS MPSIMBIMU B

IMPOCTBIX CUTyalUIAX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,

74
PaACCTOAHHUC OT IIPAMOU OO0 IIJIIOCKOCTH

Brruncnenue paccTosSHUN MeXIy
75 CKPETUBAIOIIUMHUCS PSIMBIMH C TIOMOIIIBIO
MIEePIEeHIUKYISPHON MIIOCKOCTH

07.03.2024

12.03.2024

12.03.2024

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJISt

TPEXTPAHHOT'O yIiia

14.03.2024

77 DneMeHThI ChePUIEeCKON TeOMETPUH:
reo/Ie3nYecKue JMHUN Ha 3emIie

78 KonTtponbHast pabota "Yrisl 1 paccTostHUS"

19.03.2024

19.03.2024

79 Cucremaruzanus 3HaHUM "MHOTOrpaHHUK U

€ro dJIeMEeHTHI"

21.03.2024

80 [Inpamnpa. Buael nupamua. [IpaBuneHas

nupamua
[Tpusma. Ilpsimast 1 HaKIOHHASI TPU3MBI.

81
[IpaBunbHas mpu3Ma

02.04.2024

02.04.2024

[Ipsmoit napamienenunesn, TpSIMOYTOJIbHbBIN

82
napajuiesenumnes, Kyo

04.04.2024

83 Brinyxkiible MHOTOrpaHHUKH. Teopema

09.04.2024
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Ditnepa
Brinykibsie MHOTOrpanHuKkd. Teopema
84 DOiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIHHBIC 1 09.04.2024
MHOTOTPaHHUKHU
85 KonTponpHas padora "MHuororpaHHuKu" 1 11.04.2024
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1 16.04.2024
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 16.04.2024
88 Pa3zHocTh BekTOpOB 1 18.04.2024
89 [IpaBuio mapamienenurnena 1 23.04.2024
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 23.04.2024
o1 Pasnoxenue BekTopa 1o 6a31zlc3vl TPEX 1 25.04.2024
BEKTOPOB, HE JIeXKAIIUX B OJJHOU MIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1 07.05.2024
93 Brruncnenue yria Mexry BEKTOpaMH B 1 07.05.2024
MIPOCTPAHCTBE
94 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1 14.05.2024
95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 14.05.2024
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 16.05.2024
97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 21.05.2024
98 O06o0061IeHre U cucTeMaTU3alus 3HaHUN 1 21.05.2024
99 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1 23.05.2024
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeHre U cuCcTeMaTU3alus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Kontpoabnbsie IlpakTuueckue
Bcero H3y4eHusi o0pa3zoBaTeJbHbIC
padoThI padoThI
pecypcsl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue temsl "CkaispHoe 1
IIPOU3BE/ICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brrunciaenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEHME TEMBI "Y paBHEHHE MTPSIMOH, 1
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexropHoe nmpousseneHne 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOT'OTPaHHUKAaX
1 AHanuTHYeCKHEe METO/Ibl pacuéTa yria 1

MCKAY MIIOCKOCTAMU B MHOTOI'paHHHKaxX
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12 dopmyiia pacCTOSHUSA OT TOUKHU 10
IJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue paccTossHui OT TOUKH J10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKHU A0
IUIOCKOCTH B NIPaBUJIbHON IMpaMKJie

15 KonTponbhas padota "AHanuruueckas

reomeTpus”

Ceuenus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC
MHOI'OI'PaHHUKHA

16

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB

CedeHuss MHOTOIPAHHUKOB: CTaHIapTHbBIC
18 IUIOCKOCTH, IIEPECEUECHUSI IPSIMBIX U
IJIOCKOCTEN

HapaJ'IJ'ICJ'ILHLIe MpsAMBIC U TINIOCKOCTH:
apaJlyICJIbHBIC CCUCHUA

19

20 [TapannensHbIE IPSMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHU

[TapamienpHble NpsIMBbIE U MIJIOCKOCTH:
21 YTJIBI MEXY CKPELIUBAIOIIMMUCS
MNPSAMBIMHA

[leprienAuKyNApHBIE IPSIMBIE U
99 IJIOCKOCTH: CTaHJApPTHBIE Maphbl

MEePIEeHANKYISIPHBIX MNIOCKOCTEN U
NPSAMbBIX, CHAMMETPUH MHOTOTPAaHHUKOB

[lepnenquKynsipHbIE IPSAMBIEC U
23 MIJIOCKOCTH: TEOpEMa O TpeX

MEePIEHIUKYIISIPAX
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[TepnienaAuKysIpHBIE TIPSMBIE U
24 IIOCKOCTH: BEIUMCIICHUS JJIWH B
MHOTOI'paHHUKaX

[ToBTOpeHue: miomann
25 MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, COoOpakeHus Moa00us

[ToBTOpeHue: Iomanu
26 MHOTOYT'OJIbHUKOB, ()OPMYIIBI JUIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

[ToBTOpeHue: Iomanu
27 MHOTOYT'OJIbHUKOB, ()OPMYIIBI JUIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

[lmomaan ceyeHnii MHOTOrpaHHUKOB:
28 TUTOIIAM TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
29 TUTOIIAM TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOA00Us

KonrtponsHas pabdota "[loBTopenue:
30 MHOT'OTpaHHHUKH, CEUEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO

31 napajuieNienunena

39 3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKIIUU yTiia
CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C

33 00BEMOM TIPSIMOYTOJIBHOTO

napajjicjicnuicaa
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HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesienuneaa

35 OO0BEM IIPsIMO TTPU3MBI

36 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI

37 [TpuknaaHbie 3a7a9u, CBSI3aHHBIE C
00BEMOM TIPSAMOM TTPU3MBI
Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. OopéM
HAKJIOHHOM IIPU3MBbI
Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO

39 ornpenenéHHoro uHrerpaina. O0bsEm
MTUPAMHU/TBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMUJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeoMeTpHyecKHe 3aauu, CBSI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOM

b

TIPU3MBI

45 [Tpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

46 [Ipumenenune 00bEMOB. Beruncienue
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pacCcTodHuA A0 IMMIIOCKOCTU

Kontponbnas padota "O0bEM

47 |
MHOT'OTPaHHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTH

49 Munuuap. [Ipsmoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckas moBepxHOCTh, 00pa3yroriue
KOHMYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa TNIOCKOCTHIO,
rapajuieIbHOM TUIOCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o006pakenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeoMmeTprieCcKHe 3a/1a4i Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeIIbCTBO U BEIYUCIICHHUE,
MTOCTPOCHUEM CEUEHUH MUIUHIPA, KOHyCa

57 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
UUATUHIPOM

58 [Ipuknagubie 3a1a4m, CBSI3aHHBIC C

MUJIMHAPOM
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59

60

61

Cdepa u map

[epecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u cdepbr
IUIOCKOCTBI0. Bu 1 n3o0pakeHue mapa

[epeceuenue ceps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

62

VYpasaenne chepsl. [Ltomans chepsr u eé
yacTeu

63

64

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEPOit U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOi U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoit u mapom

IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,
BBIYUCIICHUSA B OKPYXKHOCTHU, CTAHAAPTHBIC
noaoous

Pazauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OT'paHHUKOB

69

3agaum o Teme ""Tena U MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
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71

BpauieHus"

Kontponbnas padota "Tena u
Tp p
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujInHApa

73

74

75

Brrunciienue 00bEMOB TEJ C TOMOIIBIO
onpenenéHHoro uHTerpaia. O0neM
KOHYca

ITmowmaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuUeCcKre 33719, CBI3aHHBIC C

BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYyca

76

77

[Tpuknagueie 3agaun o Teme "OOBEMBI U
TIJTOIAIM TTIOBEPXHOCTEN Ten"

OO0BEM 11apa 1 MapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUIecKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
11apa, IrapoBOro CerMeHTa M MIapOBOTO
CEeKTOpa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOMEHUS MEXKITY
TIJIOMIA ISIMUA TIOBEPXHOCTEH U 00bEMaMu
MMOJJOOHBIX Tl

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
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CrepeoMeTpHuyecKHe 3aa4u, CBA3aHHBIE C
BBIYHCIIEHHEM 00BEMOB TEN U IUIOLIafen
IIOBEPXHOCTEH

80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrkeHus npoctpancTBa. OToOOpaKeHHUS.

JIBuxeHus u paBeHCTBO ¢uryp. O6mue
CBOICTBA ABMKEHUI

82

Bupl 1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[TpeobpazoBanus nmomoous. [psimas u
cdepa Diinepa

84

85

FCOMeTpI/I"ICCKI/IC 3a1a4i Ha IIPUMCHCHUC
JABUMKCHU S

KonTtponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o0maroiiee moBTopenue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"IlapaninensHOCTh MPSMBIX U IIIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTops!l B mpocTpaHcTee”

88

O6o0maromiee moBTopeHue 11 MoHITHI 1
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MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B mpocTpaHcTee”

89

90

91

92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee nopropenue 11 moHsaTHA 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHWM:
"[Tomanu MOBEPXHOCTU U 0OBEMBI
KpyTribIX Ten"

Oo6o06muaromiee noropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

96

WroroBas koHTpoJsibHAs paboTa
[ToBTOpEeHUEe, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
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97

98

99

KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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