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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBiIsseTCSl OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpeiHero oOIiero oopa3oBaHus, Tak
Kak o0ecreyrBaeT BO3MOKHOCTh U3YyYEHMs AUCLUIUIMH €CTECTBEHHO-HAYYHOM HANpaBlIEHHOCTH U
IOPEeIMETOB TYMAaHHUTAapHOro HHKIA. [IOCKONBKY JIOTHYecKOoe MBIIUICHHE, (HOopMUpyeMoe TIpu
U3y4eHHH OOYYalOUIMMHCS TOHATUHHBIX OCHOB T'€OMETPUH, IPH JOKA3aTeNCTBE TEOpEM U
IIOCTPOCHHUH LENOYKH JIOTUYECKUX YTBEPKICHHUM NPU PEIICHUU I'€OMETPUYECKHX 3a]ad, YMEHHE
BBIJIBUTaTh WM OIPOBEPraTb TIMIIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA IIPU PELIEHUU 3a1a4y
€CTECTBEHHO-HAYYHOTO [TUKJIA, B YACTHOCTH (PU3UYECKUX 33a/1a4.

Llens ocBoeHMs mporpamMMbl y4eOHOTO Kypca «l'eomeTpus» Ha YriayOJEHHOM YpOBHE — pPa3BHTHE
WH/IMBUYAIbHBIX CIIOCOOHOCTEH OOYYaroUIMXCs NMPH W3YUYEHUH T'€OMETPHH, KaK COCTaBISIOIICH
npeaMmeTHoi oOmactu  «Marematuka W HH(pOpMaTHKa» uepe3 obOecredeHue BO3MOKHOCTH
NpUOOpETeHUs] M HCHOJNB30BaHMs Ooyiee TIyOOKMX TE€OMETPUYECKMX 3HAHMH U JIEHCTBUA,
CenU(UYHBIX T€OMETPUHU, U HEOOXOJUMBIX JUISl YCHEUIHOTO NMPO(ECCHOHAIBLHOTO 00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

HpI/IOpI/ITeTHHMI/I 3ala4yaMH Kypca TICOMCTpPpUHU Ha er'IY6J'IéHHOM YpPOBHEC, pacHIUpAOIIUMUA U
YCHUIINBAOIIUMHU KYypC 6as3oBoro YPOBH, ABJISIFOTCA:

paciIMpeHue MPEACTABICHUS O TEOMETPUM KaK YacTU MHPOBOM KyJabTypbl U (OpMUpPOBaHUE
OCO3HaHUs B3aUMOCBS3U N'€OMETPHUH C OKPYXKAIOLUM MUPOM;

(dbopMUpOBaHUE MIPEICTABICHHS O IPOCTPAHCTBEHHBIX (PUrypax Kak 0 BaXKHEUIIUX MAaTEMaTHYECKUX
MOJIEJISIX, MO3BOJIAIOIIMX OIMHUCHIBAaTh W W3Yy4aTh pa3HbIE SBJICHUS OKPY)KAIOIIErO0 MHUpa, 3HaHHE
HNOHATUIHOTO amnmnapara 1o paszaeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

q)OpMI/II)OBaHI/Ie YMCHUA BJIAACTh OCHOBHLBIMU IMOHATHAMH O IPOCTPAHCTBCHHBLIX @Hrypax n ux
OCHOBHBIMH CBOP’ICTBaMH, 3HAHUC TCOPEM, (bopMyn U YMCHHC UX NPHUMCHATH, YMCHUS NOKA3bIBATH
TCOPEMbI U HAXOAUTHb HECCTAHAAPTHBIC CITOCOOBI peuICHusd 3a1a4;

q)OpMI/II)OBaHI/IG YMCHHA PACIIO3HABATh HA YCPTECIKAX, MOACIIAX U B PCAJIbHOM MHUPE MHOTOI'paHHUKHA
U TCJIa BpallCHHUA, KOHCTPYUPOBATb TCOMETPUICCKUE MOJCIIN

dbopMUpOBaHHE TOHUMAHUS BO3MOXHOCTHM aKCHOMAaTHYECKOrO TIIOCTPOEHUS MaTeMaTHYeCKHX
Teopuil, GopMUPOBaHNE TTOHUMAHUS POJIM AKCHOMATHKU IIPU MIPOBEJIEHUM PACCYKIACHHI;

q)OpMHpOBaHI/Ie YMCHHA BJIAACTb METOJaMH JOKA3aTCJIBCTB W aJITOPUTMOB PCHICHUSA, YMCHHA HX
MMPUMCHATH, MPOBOAWUTE JOKA3aTCIIBHBIC PACCYXICHHA B XOAC PCIICHHUA CTCPCOMETPHUICCKUX 3adayd
N 3aJa4 C MPaKTHYCCKUM COACPKAHUEM, (bOpMI/IpOBaHI/Ie IpeaACTaBJICHUA O HGO6XO}II/IMOCTI/I
AOKa3aTCJIbCTB IIPU 000CHOBaHUM MaTEMAaTHYECKHUX YTBCp)K,Z[CHI/Iﬁ U poJKM AKCHUOMATHUKU B
MMPOBCACHUHN ACAYKTUBHBIX paCCYX(HeHHﬁ;



pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBIILJICHUS, UHTEpEca K
W3YYEHUIO0 TE€OMETPUH;

dbopMupoBaHrue (yHKIIMOHATHHOW TPAMOTHOCTH, PEICBAHTHOW T'€OMETPUU: YMEHUS Paclo3HABaTh
MPOSIBIICHUSI TEOMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEANbHBIX JKM3HCHHBIX
CUTyallMsiX M TMPU HU3YUYEHUU JPYTUX Y4YEOHBIX TMPEAMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIIMPOBAHUS PEATIbHBIX CUTyallud, UCCIEAOBAHUS MOCTPOEHHBIX MOJEJEH,
WHTEPIPETALMH MOJYy4YEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEIbHBIMU JIUHUAMH ydeOHOoro Kkypca «l'eomerpus» B 10-11 kmaccax
apisitoTes: «lIpsMble ¥ MIOCKOCTH B NHPOCTpaHCTBe», «MHororpanHukmn», «Tena BpaiieHus»,
«BeKTophl U KOOPAUHATHI B IPOCTPAHCTBE, «/IBMKEHUS B TPOCTPAHCTBEY.

Cdopmynupoannoe Bo DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHSIMUY,
pElIeBaHTHBIMH T€OMETPUU Ha YriiyonéHHoM ypoBHe oOydenust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATCIbHBIM JIMHASAM Y4eOHOTO Kypca, a (OpPMHPOBAHHE JIOTHUYSCKUX YMCHHMA
pacripeiesiieTcsi He TOJIbKO 10 COAEpKATeIbHBIM JIMHUSM, HO U 1O rojgaM o0ydeHust. Coaepkanue
o0pa3oBaHMs, COOTBETCTBYIOILIEE NPEIMETHBIM pe3ylibTaTaM ocBoeHusi DepepanbHoi paboueit
MPOrpaMMBbI, paclpeeI€HHBIM 10 rojaM oOy4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPUHIMIHAIBHBIM BOIMPOCaM OOydYaromuecs 0Opalaiuch HEOJAHOKPATHO. ITO
MO3BOJISIET OPTaHU30BATh OBJIAJCHUE T€OMETPUUCCKUMH MOHSATUSMU M HABBIKAMH TTOCIIEIOBATEIHHO
U TOCTYNATENIbHO, C COONIOJIEHUEM MPHUHIIUIIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHUs BKJIIOYATh B
oOIIyI0 CHCTEMY TE€OMETPUYECKHX IMPEICTaBICHUM OOYYalOIIMXCs, pacliupsii U yriayonsas eé€,
00pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:
co3math  ycioBus s auddepeHnuandu  00ydeHUs, IOCTPOCHHS  WHIUBUIYAIbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, 00eCleYnTh YryOnEéHHOE U3ydeHHEe TeOMETPUU KaK COCTaBIISIOIICH

yueOHoro npeamera «MareMaTHKay;

MOJATOTOBUTH O0yUaroIUXCsl K MPOJOIDKEHUIO M3YYEHHsSI MaTEMAaTUKHU ¢ y4€ToM BbIOOpa Oynyiei
npodeccuu, odbecneunBas IPeeMCTBEHHOCTh MEXAY OOIUM U PO ECCHOHATIBHBIM 00pa30BaHUEM.

Ha u3ydenue yueOHoro kypca «I'eomerpusi» Ha yriyonéHHoMm ypoBHe oTBomuTcst 204 yaca: B 10
kiacce — 102 gaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B He/IeI0).



COJAEPKAHUE OBbYYEHUA
10 KJIACC
IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBo. Ilonarue o6
AKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMbI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosokeHue TMpSMBIX B IPOCTPAHCTBE: IEpECEeKaloUIuecs, mapauiejbHble HU
CKpCIIUBAIOIIHECA TIPAMBIC. HpI/ISHaKI/I CKPCIIUBAIOIINUXCA TIPAMBIX. HapaJIJIeHBHOCTb NpsMBIX H
IUIOCKOCTEM B IIPOCTPAHCTBE: IAapajuleibHBIE IIPSAMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
NPSIMBIX, MAPAIJIEIIBHOCTD MPSAMOM U mockocTu. [lapannensHoe U EHTpaIbHOE MPOSKTUPOBAHHUE,
nzoopaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapajlieIbHOTO MpOoeKTUpoBaHus. M3o0paxkenue uryp
B IApAUICIBHOM IIPOCKUMHU. YTIJIBI C COHAIPABICHHBIMH CTOPOHAMM, YIOJl MEXAYy INPSAMBIMU B
npocTtpaHcTBe. [lapamiebHOCT MIIOCKOCTEM: NapaliesIbHbIE TIOCKOCTH, CBOMCTBA MAPAIIIEIbHBIX
wiockocteil. [IpocTeiiue nmpocTpaHcTBeHHbIE (GUTYPBI HA TUIOCKOCTH: TETPadap, Napajuieenune,
MOCTPOCHUE CEUYCHUH.

[lepnieHAUKYIAPHOCTh NPSAMON M IUIOCKOCTH: MEPIEHIUKYJSpPHBIE IpsSMbIE B IPOCTPAHCTBE,
IpsiMblE NApaUICIbHBIE U IEPHEHIUKYIAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYJIIPHOCTU
OpsIMOM M IIJIOCKOCTH, TEOpPEMa O HPSIMOW MNEPHEHAUKYISIPHOM IUIOCKOCTH. OpTOroHajabHOE
npoektupoBanue. [lepneHauKymnsp U HaKJIOHHBIE: PaCCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE
OT IpPSIMON /10 TIOCKOCTH, MPOEKIHS (PUIyphl HA IIOCKOCTh. IlepneHauKyaIsspHOCTh MIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX IUIocKocTel. TeopeMa o TpEX nmepneHuKyspax.

VYrisl B IPOCTPAHCTBE: YroJl MEXAY HNPSMON M INIOCKOCTBIO, JBYTPAHHBIN YroJj, JUHEWHBIA Yol
JIBYrpaHHOro yria. TpéxrpaHHeli W MHOrorpaHHble yriabl. CBOHCTBAa IUIOCKUX  YIJIOB
MHOrorpasoro yria. CBOWCTBa IIOCKMX W ABYI'PAaHHBIX YIJIOB TPEXIPAaHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpaHHuKu

Buasl MHOrorpaHHuKoOB, pa3BépTka MHOrorpaHHuka. [Ipu3ma: n-yrospHass npusMma, npsmas
HAKJIOHHAas MPU3MBbl, OOKOBasi U MOJHAsI MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsaMoyroabHbIH
napajuleJienunes U ero cBoicrsa. Kparuaiiimme myTd Ha NOBEPXHOCTM MHOrOrpaHHuka. Teopema
Oiinepa. [IpoctpancTBennas teopema [Iugaropa. [Tupamuaa: n-yronpHas nupaMmuaa, NpaBUiIbHAS U
yceu€HHas nupaMuel. ColicTBa péOep U OOKOBBIX IpaHel MmpaBWIbHON mUpaMusl. [IpaBuiibHbIE
MHOTOIPAHHUKH: TPAaBWIbHAs IpU3Ma M IMpaBUJIbHAs NHMPAMHUIA, TPABUIBHAS TpPEYroJjbHas
nupamMuia M TOpaBWIbHBIM TeTpasap, kyO. IlpencraBieHne O mNpaBMIBHBIX MHOTOTpaHHHUKAX:
OKTadJIp, JOJEKAdAP U UKOCADIP.

Breruncnenne 2J€eMEHTOB MHOTOTPAaHHHUKOB: péOpa, aAwaroHanw, yriael. I[lmomaas OOKOBOM
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSMOU MPHU3MBI, IJIONIab OCHOBAHUMN, TeOpeMa 0 OOKOBOIA



MOBEPXHOCTU MpsMON Tpu3Mbl. [lnomans OOKOBOH MOBEPXHOCTH W TOBEPXHOCTH MPaBUIBLHOMN
IpaMUbl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CI/IMMeTpI/IH B ITPOCTPAHCTBC. DJIeMEHTHI CUMMCTPHH IMPABUJIbHBIX MHOTOI'PAHHHUKOB. CI/IMMeTpI/IH B
IMpaBUJIIbHOM MHOI'OIpaHHUKEC: CUMMCTPUA MapaliCICIUIICaa, CHUMMCETPUA MNPABUIIBHBIX IIPU3M,
CUMMCTPUA HpaBHHBHOfI nupaMu/bl.

BeKkTopbI M KOOPAHHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPBI
KOJUIMHEApHbIC, COHAIIPABJICHHBIE W IPOTHBOIIOJIOKHO HAlpaBICHHBIE BEKTOpPHL. PaBeHCTBO
BEKTOPOB. JIeHCTBHA C BEKTOPAMH: CJIOKEHHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uucio. CBoWcTBa Cl0KEHUs BEKTOpOB. CBOWCTBA YMHOKEHUS
BEKTOpa Ha 4yucio. [loHsATHe KOMIUIaHapHbIE BEKTOPHI. [IpU3HAK KOMILUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamienenumnena. Teopema O paslIoKEHUU BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpsmoyrosnbHas cuctema koopauHar B mpocTpaHcTsBe. KoopanmHatel BekTopa. CBsi3b
MEXJy KOOpAMHATaMU BEKTOpa M KOOpAMHATaMHU TOUYEK. YTOoJ MEXIy Bekropamu. CkaispHOe
IIPOU3BEICHNE BEKTOPOB.

11 KJIACC
Tesia BpameHust

IMonsgarus: OUIMHAPHUYCCKAasd IMOBECPXHOCTb, KOHUYCCKAs IMOBCPXHOCTD, C(bepnqecxaﬂ IOBCPXHOCTD,
oOpasyromue moBepxHocTe. Tena BpalleHus: IMIIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
Bzaumnoe pacnonoxenue chepsl U MIOCKOCTH, KacaTenbHas TNIOCKOCTH K cdepe. M300paxkenue Ten
BpallleHus Ha TIIOCKOCTU. Pa3BEépTka mumuHapa u konyca. CummeTpus chepsl 1 mapa.

O0béM. OcHoBHBIE cBolicTBa 00BEMOB Tein. Teopema 00 00bEME MNPAMOYTOJIBHOTO
napanjenenunena U ciueactsus u3 Heé. OOBbEM mpsAMOW M HAKIOHHOM MNpPHU3MBI, IMJIMHIApPA,
nupamuibl ¥ KoHyca. OO0bEM 1apa 1 I1apoBOro CETMEHTA.

KomOuHanmu Ten BpamieHuss U MHOrorpaHHukoB. IIpu3ma, BhmucaHHas B LWJIMHAP, ONMUCAHHAs
okojo mwinHApa. Ilepeceyenue cdepsl M mapa c¢ IwiockocTelo. Kacanwe mapa u chepsl
II0CKOCThIO. [loHATHE MHOrorpaHHHKa, OIMUCAHHOIO OKOJIO cdepbl, cdepbl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPaIeHHUS.

[Tnomans NOBEPXHOCTH IMIMHApA, KOHyca, Iulomanb cdepsl u e€ wyacredl. Ilogobue B
npoctpanctBe.  OTHomeHne  0O0BEMOB, IUIOWIAAEH  MOBEpPXHOCTEH  MOJOOHBIX  (QUTYD.
[TpeoOpa3oBanue mnonoOus, romorerus. PemieHume 3agad Ha IUIOCKOCTH € MCIOJIb30BaHHEM
CTEPEOMETPUYECKHUX METOJIOB.

[TocTpoeHne cedeHHiI MHOTOTPAaHHUKOB W TEJ BpAIICHUS: CEUEHHS IWIMHApA (MapajulebHO U
NEPHEHINKYJIIPHO OCH), CEYEHHUs KOHyca (IapajjielbHbleé OCHOBAaHMIO U IPOXOISIIUE dYepe3



BEpPILMHY), CEYCHHS IIapa, METOIbl MOCTPOCHHUS CEUYECHUU: METOJ CIEeIO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

BeKkTopbl M KOOPIAHHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOKeHHE BEKTOpOB. CBolicTBa
BEKTOPHOTO yMHOXeHHs. [IpsMoyronpHasi cucrema KoopauHAT B mpocTpaHcTBe. KoopauHaTsl
BeKkTopa. Pasznoxenue Bekropa mo Oaszucy. KoopAMHATHO-BEKTOPHBIM METOJ MpH pPELICHUH
FEOMETPUUECKUX 3ajau.

JBUKeHHUs B POCTPAHCTBE

JBuxenust mpoctpanctBa. OroOpaxenwus. J[BrkeHus u paBeHCTBO ¢uryp. OOmme cBoicTBa
IBUOKEHUH. Buabl ABWKEHUN: MapajUleNbHBIM IMepeHoc, IEeHTpajibHas CHUMMETPHs, 3epKaiabHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoii. [IpeoGpazosanus moxgobus. [Ipsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIETO OEPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBbTATDI
1) rpa:xxnanckoe BOCIUTAHHE:

Cc(OPMUPOBAHHOCTh TPAXKAAHCKON MO3HMIUH OOYYAIOIIErocs Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOro OOINECTBa, MPEACTABICHUE O MAaTEMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLETyp IPaXKAAHCKOTO 0011ecTBa (BEIOOPHI, OMPOCHI U IPYTOE),
yYMEHHE B3aUMOJCHCTBOBATh C COLMAIBHBIMH MHCTUTYTaMH B COOTBETCTBHU C UX (YHKIUSIMU H
Ha3HaYECHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHeE:

c(OpPMUPOBAHHOCTh POCCUMCKOW TPaXJaHCKOH HICHTUYHOCTH, YBAXEHHs K TMPONIUIOMY H
HACTOAILIEMY POCCHMCKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCHUUCKUX
MaTeMaTUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTUKEHUMN B APYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE MJYXOBHBIX IIEHHOCTEH pOCCHUCKOTO Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, ITHUYECKOTO TOBEJCHUS, CBI3aHHOTO C MPAKTUUYECKUM MTPUMEHEHHUEM JTIOCTHKEHUN HAYKH
U I€ATEIbHOCTHIO YUEHOTO, OCO3HAHHUE JIMYHOTO BKJIAa B IOCTPOEHHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

9CTETUYCCKOC OTHOIICHUEC K MHPY, BKIOYad OJSCTCTHKY MATCMAaTHUYCCKUX 3aKOHOM€pHOCT€I\/’I,
O6’L€KTOB, 3aaay, peH.IeHHfI, paCC}OKHCHHﬁ, BOCIIPUUMYMUBOCTL K MATCMATUYCCKHUM AaCIICKTaM
Pa3JIMYHBIX BUIOB UCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSTh MaTeMaTH4YeCKHWe 3HaHMsS B MHTEpecax 3J0pPOBOrO U
Oe3omacHoro oopasa *HU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3[0POBBIO (310pOBOE MHUTAHUE,
cOaraHCUPOBAHHBIN PEXUM 3aHATHIA M OTAbIXA, pEeTyssipHas (pu3nyeckas akTUBHOCTb), (hpruznueckoe
COBEPUIECHCTBOBAHUE IIPH 3aHITHUSIX CIIOPTUBHO-03/J0POBUTEIBLHON NEATEIBHOCTBIO;

6) Tpy10BOE BOCIIMTAHHE:



TOTOBHOCTh K TPYdy, OCO3HAaHHWE IICHHOCTH TPYAOIIOOWs, HHTEpEC K pa3inyHbIM chepam
npo(eCcCHOHANTLHOM ACSITENTFHOCTH, CBS3aHHBIM C MAaTEMATHKOM W €€ MPUIIOKEHHUSIMH, yMEHUE
COBepIIaTh OCO3HAHHBINA BBIOOp Oymymiel mpodeccuu M peann3oBbIBaTh COOCTBEHHBIC KU3HECHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYeCKOMY OOpa30BaHHUIO M caMOOOpa30BaHUIO Ha
NPOTSDKEHUH BCEW JKM3HHM, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEUICHUM MPAKTUYCCKHX 3a7ad
MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIBTYphl, TOHUMAHUE BIMSHUS COLHATBHO-IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM Cpelbl, OCO3HAHHE II00ATbHOTO XapakTepa
9KOJIOTHYECKUX MpoOJeM, OpHEHTalus Ha NMPUMEHEHHE MaTeMaTHUeCKUX 3HAHUN [JIs pelieHUs
3ama4 B 00JacTH OKpYXKaroIled cpeapl, IUIAHWPOBAaHUE MOCTYNKOB M OLEHKHM WX BO3MOXKHBIX
MOCJIEACTBUM JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

Cq)OpMHpOBaHHOCTb MUPOBO33pPCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKU
u O6I.I.[CCTB€HHOI>1 IMPAaKTHUKH, ITOHUMAHHC MaTeMaTHU4eCKOMU HAayKH KakK C(1)epI>I YeJIOBEUECKOM
JACATCIIBHOCTH, 5TAIlOB eé Pa3BUTHA U 3HAYUMOCTHU IJI pa3BUTUA HUBHUIIN3allWH, OBJIAICHUC A3BIKOM
MaTeMaTUKd M MaTeMaTHYSCKOMN KYHLTYpOﬁ KaKk CpCACTBOM IIO3HAHHMA MHpPA, TOTOBHOCTH
OCYHICCTBJIATL MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIBHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIbTATbI
IMo3naBaTenbHbIE YHUBeEPCcAJIbHbIE YUeOHbIE JelCTBUS
Ba3oBble Jornyeckue geiicTBUA:

BBbIABJIATE W XapaKTCPU30BATH CYHICCTBCHHBLIC IMPU3HAKHU MATCMATHYCCKUX O6’I)€KTOB, HOH?ITI/II\/'I,
OTHOIIICHUH MCKAY HNOHATHAMU, q)OpMyJ'II/IpOBaTB OIIPCACIICHUA HOHHTHﬁ, YCTaHABJIMBATb
CYHICCTBCHHLIﬁ IIpHU3HAK KJ'IaCCI/ICI)I/IKaI_[I/II/I, OCHOBAHUA OJId O606H_ICHI/I$I U CpaBHCHUS, KPpUTCPUU
IMPOBOAMMOTI'0 aHAJIN3Aa,

BOCIIPUHUMATD, (I)OpMYJ'II/IpOBaTL )51 Hp606pa30BBIBaTL CYKACHUA: YTBCPAUTCIIbHBIC n
OTpULATCIIbHBIC, CINHUYHBIC, YACTHBIC U O6I_I_II/IC, YCJIOBHBIC;

BBISIBJISITH MaTeMaTHYeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NMPOTUBOpEYUs B (pakTax, AAHHBIX,
HaOJIONEHUAX M YTBEPXKAEHUSAX, MpeularaTb KPUTEpUH IS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

ACIaTb  BBIBOJIBI C  HCIIOJIB3OBAHHMEM  3daKOHOB  JIOTHKHM, ACAYKTHMBHBIX W  HHIAYKTHBHBIX
YMOSaKHIOquHﬁ, yMO3€lKJ’IIO‘ICHPII>i 110 aHaJIOTHH,



IPOBOJUTh CAMOCTOSITENIBHO JIOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKAECHUH (NpsiMble U OT
IPOTHBHOTO), BEICTPAUBATh apryMEHTAINIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYKJEHUS U BBIBOJbI;

BBIOMpPATh CIOCOO pemieHust yd4eOHOH 3anaun (CpaBHMBATh HECKOJBKO BapHAaHTOB PEILICHHMSA,
BBIOMpPATh HaNOOJIee MOIXOAAIIHNHA C YIETOM CAMOCTOSATENIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue JeliCTBHSA:

UCTIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT MO3HAHUS, (JOPMYIUPOBATH BOIIPOCHI,
bukcupyronme MnpoTUBOpeYne, MpodiieMy, yCTaHaBIMBaTh HCKOMOE U JlaHHOE, (OpPMHUpPOBATH
TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3ULUI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, HUCCIIENOBAHUE IO YCTAHOBJICHUIO
0COOCHHOCTE MaTeMaTH4ecKoro 0ObeKTa, SBJICHHUSA, MIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00beKTaMu, SIBICHUSMH, ITPOIIECCAMU;

camMoCTOsITeNIbHO  (OpMyIUpOBaTh O0OOIIEHHS U BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, MCCIIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U

000011IeHHI;

IMIPOTrHO3UPOBATbL BO3MOKHOC PA3BHUTHUC IIPOLCCCA, a TAKIKC BbIABUI'ATL IIPCAIIOJNOKCHUA O C€ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH JAeUIUTHI HHPOPMALIUU, JAHHBIX, HEOOXOIMMBIX JJIsi OTBETA HA BOMPOC U ISl PEIICHUS
3a7a49M;

BbIOMPATh HH(POPMAILIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIOB, aHAIM3UPOBATh, CUCTEMATU3HPOBATh U
MHTEPIPETUPOBATh UHPOPMALINIO PA3TUYHBIX BUJIOB U (POPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh HWHGOPMALIMIO, MPEICTaBIATh €€ B paslIW4HbIX (QopMax, HUIIOCTPUPOBATH
rpadu4ecKku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENBHO C(HPOPMYTUPOBAHHBIM KPUTEPUSIM.
KoMMyHHKaTHBHBbIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh M (POPMYJIMPOBATh CYXJIECHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEISMHU OOIICHHUS,

SACHO, TOYHO, 'PAMOTHO BBIpAKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U NMHCBbMCHHBIX TCKCTAX, H4BAThb
MOSICHCHUA 110 X0y pCIICHHUA 3aa4ul, KOMMCHTUPOBATDH HOHy‘ICHHLIfI pe3yibTar;



B X0/i¢ OOCYXXJIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbI, TPOOJIEMBI, peracMoit
3ala4M, BBICKAa3bIBaTb HUACHU, HALCJICHHBLIC Ha IMOUCK PCIICHHSA, COIOCTABJISITb CBOU CYXKJICHUSA C
CYKACHUAMU JPYIUX YYAaCTHUKOB Jgualiora, OGH&py)KI/IBaTB pas3inunue U CXOACTBO HO3PII.[PII>1, B
KOPPEKTHOH popme hopMyITHpOBATh pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEACTABISTh  PE3yJbTAaThl  pPEIICHUS  3a7auyd, SKCIEPUMEHTa, HCCIEJOBaHUsA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAT BBICTYIJICHUS ¢ YUETOM 3a/1ay Mpe3eHTAllMH U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM pELICHUs 3a7a4yM, BHIOUPATh COCO0 pelIeHus ¢ y4ETOM MMEIOLINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBAaTh BapUAHTHI
peleHuit ¢ y4éToM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:

BJIaJACTh HaBBbIKAMH MM03HABaTEeILHOMN pe(i)JICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[GflCTBI/Iﬁ u
MBICJIIMTCJIIBHBIX MPOHCCCOB, UX PC3YJILTATOB, BJIAJACTH crocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA
nponecca 1 pe3yijibTaTta peICHUA MaTeMaTH4YeCKOM 3aJa4u,

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PEIIECHUH 3a]1a4H, BHOCUTh KOPPEKTUBHI B
JIeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX, HaWJIEHHBIX OIIMOOK, BBISIBJICHHBIX
TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIU U YCJIOBUSAM, OOBACHATH NMPUUYMHBI JOCTHKEHHS WIH
HEJIOCTHKEHUS PE3YJIbTAaTOB JIEATENIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY NMPHOOPETEHHOMY
OIIBITY.

CoBMecTHAA NeATENbHOCTD:

NOHUMAaTh U UCHOJb30BATh NPEUMYIIECTBA KOMAHIHON M MHIUBHUIYaIbHON pabOThl MPU pELICHUU
yueOHBIX 3aJla4y, MPUHUMATh LE€JIb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPIaHU3ALNIO
COBMECTHOM paboThbl, pacHpenessaTh BHUIbI paboOT, OroBapUBaThCs, OOCYXKIaTh NpOLECC H
pe3yiabTatr paboThl, 00001ATh MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYNIOBBIX (hopmax paboTel (00CykaeHHs, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBI» U
WHBIE), BBIMIOJIHATH CBOIO YaCTh paOOThl MU KOOPAMHHUPOBATH CBOW JIEUCTBUS C JIPYTHUMH UJICHAMU
KOMaH/bl, OIICHMBATh KadecTBO CBOErO BKJIaJa B OOMUH MPOAYKT MO KPUTEPUAM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMMOICHCTBHSI.



MNPEJIMETHBIE PE3YJIBTATHBI
K xonity 10 kiaacca o0ydaromuiicst HAyIUTCs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH IOHSTHUSIMH CTEPEOMETPHU IPU PELICHUH 3a1ad U
NPOBEJCHUU MAaTEMAaTHYECKUX PACCYKICHUN;

® TIPUMEHATH AKCHOMBI CTEPEOMETPHUU M CIEACTBHS U3 HUX IPH PEUICHUH T'€OMETPUYECKUX
3ajau;

e iaccuUIMPOBaTh B3aMMHOE pPACIIOJIOXKEHHE MPSAMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOIHO ONEPHPOBATH IMOHATUSAMHM, CBSI3aHHBIMH C YIJIAaMH B HPOCTPAHCTBE: MEXIY
OPSMBIMH B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C MHOTOT'PaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJABI MHOTOTPAaHHHKOB (IpuU3Ma, NHpaMUia,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

e Kiaccu(UIMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCcCU(UKAIINY;

e CBOOOJHO ONEpPUPOBATh IOHATHSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOIPaHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH NapaJUIEIbHOE, LEHTPAJIbHOE M OPTOTOHAIBHOE IPOCKTHpOBaHWE (UTyp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha MIIOCKOCTH;

® CTPOUTH CEYEHHsS MHOIOTPAaHHUKOB PpAa3JIMYHBIMH METOJaMH, BBIIOIHATH (BBIHOCHBIC)
IUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

® BBHUMCIATH  IUIOMIAZM  [OBEPXHOCTEH  MHOTOTPAaHHMKOB  (IIpuU3Ma,  MUpaMHIA),
TE€OMETPUYECKUX TEJI C PUMEHEHUEM (HopMyT;

e CcBOOOJIHO ONEPUPOBATH MOHATHUSIMHU: CHMMETPHUSI B TIPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CAMMETPHH (UTYPHI;

e CcBOOOIHO ONEPUPOBATHh IOHITHUSIMH, COOTBETCTBYIOIIMMH BEKTOpAaM M KOOpPJMHATAM B
IPOCTPAHCTBE;

®  BHINOJHATH JICHCTBHSI HA/I BEKTOPAMH;

e pemarh 33Ja4yd Ha JOKa3aTeJbCTBO MAaTeMaTHYECKHMX OTHOUICHWH W HaxXOXICHHE
TeOMETPUYECKUX BEIMYHMH, TIPUMEHSS M3BECTHBIE METOMBI MPH PEIICHUH MaTeMaTHYEeCKUX
3a]1a4 MOBBIIIEHHOT'O ¥ BHICOKOTO YPOBHSI CJI0KHOCTH;

® T[PUMEHATh MPOCTEHUIINE TMPOTPAMMHBIE CpEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]1ay;

® U3BIEKaTh, MPEOOPA3OBBIBATH M HWHTEPIPETHPOBATH WHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

® T[IPUMEHATH IOJyYCHHBIC 3HAHWS HAa NPAKTUKE: CPAaBHUBATh W AHAJIM3UPOBATH pEajbHBIC
CUTYallU{, MPUMEHATh W3yYEHHBIE MOHATUS B MPOIECCe MOMCKAa PELIeHUs MaTeMaTHYeCKH
cOpPMYITHPOBAHHOW MPOOJIEMBI, MOACTHPOBATh PEaTbHBIE CUTYallMU Ha S3BIKE T€OMETPHH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIETIH C UCTIOIh30BAHUEM I€OMETPUIECKUX TTOHITHI U TEOpEM,
anmapara anreOpbl, pemaTh I[pakTUYECKHe 3ajayd, CBS3aHHBIE C HAXOXJIECHUEM
reOMEeTPUYECKUX BEIHYUH;



® UMETh TPEACTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM KaK COCTABHOW dYacTu
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

e CcBOOOJHO OINEPUPOBATH MOHATHUSAMH, CBS3aHHBIMH C LWIMHIPUYECKOH, KOHMYECKOW H
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

® ONepUpOBaTh MOHATUSMH, CBI3AHHBIMU C TEJIaMU BpallleHUs: [IUIUHAPOM, KOHYCOM, chepoit
U I1apOM;

e pacrno3HaBaTh Teja BpamieHWs (IWIMHAP, KOHYC, cepa u map) u OOBACHATH CHOCOOBI
MOJIyYEHUS TeJl BpaIlleHUs;

e iIaccu(UUIUPOBATh B3aUMHOE PACIIONOkKeHHE c(hephl U TNIOCKOCTH;

® BBIYHCIATH BEIUYHHBI HJIEMEHTOB MHOTOTPAHHHKOB U TEJ BpALICHUs, 00BEMBI U IIIOMIAAN
MOBEPXHOCTEH MHOTOIPAaHHUKOB W TE€J BpAIllEHUS, T€OMETPUUECKUX TeJ C MPUMEHEHUEM
(opmyu;

e CBOOOJHO OMNEPUPOBATH MOHITHSIMH, CBSI3aHHBIMM C KOMOWMHALMSMH Tell BpalICHUS U
MHOTOT'PaHHHKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U OMHUCAaHHBIN OKOJIO chepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHHS;

®  BBIUMCIIATH COOTHOIICHHUS MEXy TUIOIIASIMHA MTOBEPXHOCTEH M 00BEMaMU TIOJJOOHBIX TEIT;

e u300paxkaTh M3y4yaeMble (UTypHI, BHITOIHATEH (BBIHOCHBIC) TUIOCKHE YEPTE)KU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILICHHS,;

® U3BIEKaTh, MHTEPIPETUPOBATh M INPEOOPA30BBIBATH MH(POPMALHUIO O NPOCTPAHCTBEHHBIX
reoOMEeTpUUECKUX (PUTypax, MpeacTaBICHHYIO Ha YePTeKaX U pUCYHKAX;

e cBOOOJHO OTEPHPOBATH OHATHEM BEKTOP B TIPOCTPAHCTRBE;

®  BHINOJHATH ONIEPAIlUH HAJl BEKTOPaAMHU;

e 3a7aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBON cHCTEMe KOOPAMHAT;

® pemath reOMETPUYECKHE 3aJaYd HA BBIUMCICHHE YTTIOB MEXIY MPSIMBIMH U TUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHUIA OT TOYKM IO IJIOCKOCTH, B IIE€JOM, Ha TMPHUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOJIa TIPH PEIICHHH;

e CcBOOOJIHO ONEPHPOBATH TOHSATHIMH, CBSI3aHHBIMH C JIBIDKEHHEM B IIPOCTPAHCTBE, 3HAThH
CBOMCTRBA JIBUKCHUM;

®  BHINOJHATH U300paKEHUS] MHOTOTPAHHUKOB M TEJI BPAIICHHUs MPH MapalIeIbHOM TIepeHoce,
LHEHTPAIbHOW CHMMETPHUH, 3E€pKAIbHOW CHMMETPHUM, IIpH IIOBOPOTE BOKPYI MpPsIMOH,
npeoOpa3oBaHus MOA00HUS;

® CTPOWTH CEYCHHS MHOTOTPAHHWKOB M TEJ BpAIEHHs: CEUYEHUS IWIMHApa (TapauienbHO H
NEepIEHINKYIIIPHO OCH), CEUEHHs KOHYyca (TMapajuielibHble OCHOBAHHUIO U MPOXOAAIINE Yyepe3
BEPILIKHY), CEUCHHUS I1apa;

® UCHOJb30BATh METOABI IOCTPOCHHUS CEUYEHUH: METOA CJEI0B, METOJ] BHYTPEHHErO
MIPOEKTHUPOBAHMUS, METOT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

® JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKACHUS;

® TMpPUMEHSATh TeoMeTpudeckue (akThl IS  peIIeHUs CTePEeOMETPUYECKUX  3ajad,
MPEIOJIaraoIINX HECKOJIBKO I1aroB PEUISHUs, €CIIM YCIOBUS MPUMEHEHUS 3aJJaHbl B IBHOM
1 HesBHOU (hopme;



pemiars 3aJa4d  Ha JOKA3aTelbCTBO MAaTEMaTHYECKMX OTHOLICHUNM U HaXOXKICHUE
FeOMETPUYECKHUX BEIINYUH;

IPUMEHATh IIPOrPAMMHBIE CPEICTBA U DJIECKTPOHHO-KOMMYHHMKALMOHHBIC CUCTEMBI IIpU
PELICHUHU CTEPEOMETPUYECKUX 3a1aY;

IIPUMEHATH [IOJYyYEHHBIC 3HAHWS Ha IIPAKTUKE: CPABHUBATH, aHAIM3UPOBAThH U OLICHUBATH
pEallbHbIE CUTYyallMM, NPUMEHATb W3Y4YCHHBIC IIOHATHSA, TEOPEMBI, CBOWCTBA B IIpoOLiECCE
MIOWCKA PEUICHUs MAaTeMaTHIeCKU COPMYIUPOBAHHON TPOOIEMBI, MOACTUPOBATh PeabHbIE
CUTyallUd Ha SI3bIKE I'€OMETPUHU, HCCIIEN0BATh ITOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM
reOMETPUUECKUX TOHATHH M TeopeM, ammapara anreOpbl, peuarb NpaKkTHYECKUe 3ajaui,
CBS3aHHBIC C HAXO0XKICHUEM I€OMETPUYECKUX BEIUYNH;

UMETh MpEACTaBIeHUsI 00 OCHOBHBIX JTalax pa3BUTUS I'€OMETPUM KaK COCTABHOM 4YacTH
byHaamMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nen/m | HammeHoBaHMe pa3/iesioB U TeM NPOrPaMMbl KonuyecTBo yacos
Bcero | KonTpoJibHble

padoTsbI

1 BBenenue B crepeoMeTpuio 23 1

2 B3anMHOe pacnosnokeHue npsMbIX B IIPOCTPAHCTBE 6 1

3 [TapamienpHOCTH IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE 8

4 [lepneHuKyISIPHOCTD NPSMBIX U INIOCKOCTEHN B 25

IIPOCTPAHCTBE

5 VYTIibl ¥ paccTosIHUA 16 1

6 MHororpanHuku 7 1

7 BexkTtopsl B mpocTpaHcTBe 12

8 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlUsT 3HAHUN 5 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5

11 KJIACC

Ne ni/m HanmeHoBaHMe pa3jejioB H TeM NPOrpaMMbl KonnyectBo yacos

Bcero | KonrpoJuabHble

padoThI

1 AHanmuTHyeckast FeOMETPHs 15 1

2 [ToBTOpEeHmEe, 06001IeHNE U cUCTeMaTH3allusl 3HAHU] 15 1

3 O0BEM MHOTOTpaHHUKA 17 1

4 Tena BpameHus 24 1

5 [Tnouiaay moBepXHOCTU U OOBEMBI KPYTJIBIX TEI 9 1

6 JBmxeHus 5 1

7 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH 17 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposbHbie

padoThI

Jlara
U3y4YeHUS

OcHoBHbIe MpaBuiia U300paKeHUsI HA PUCYHKE INTIOCKOCTH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

01.09.2023

[lonsiTHs cTrepeoMeTpun: TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. OCHOBHBIE IPaBUiIa H300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, MApaJIENIbHbBIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

05.09.2023

[TonsATus: nepecekaromuecs MIOCKOCTHU, IEPECEKAIOLIUECS
npsiMasi ¥ MJI0CKOCTh; MOJYIIPOCTPAHCTBO

07.09.2023

[TonsTHs: mepeceKkaronecs MmI0OCKOCTH, IepeceKaronecs
npsiMas U MII0CKOCTh; TTOMYIPOCTPAHCTBO

08.09.2023

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIESCTBYIOMINX 00BEKTOB

12.09.2023

MHororpaHHuKy, U300paKeHUE MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONINX OOBHEKTOB

14.09.2023

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBUA U3 HUX

15.09.2023

AXCHOMEI CTCPCOMCTPHU U IICPBLIC CICACTBHA U3 HUX

19.09.2023

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC CIICACTBUA U3 HUX.

CriocoObl 3a/1aHus IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

O603HaueHus NPSIMbIX U IIOCKOCTEN

21.09.2023

10

N3o06paxkeHne ceyeHuit mupamMuibl, Kyoa v pU3MBI,
KOTOPBIE TPOXOIT uepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJyYeHHBIX ITockocTel. PackpamuBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

22.09.2023

11

N3o0paxkeHne cedeHuit mupamMuibl, Kyoa v MpU3MBI,
KOTOPBIE TTPOXOIT uepe3 ux péopa. M3obpaxenue
MepeceueHMs MOTYUYCHHBIX IUIOCKOCTEN. PackpammmBanme
MOCTPOEHHBIX CEYEHU Pa3HbIMU IIBETAMHU

26.09.2023

12

N306paxenune ceyeHunit nmupamuibl, Kyda 1 MpU3MbI,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3o0paxenue
MEepeCceUeHMS MOTYUYCHHBIX ITOCKOCTE. PackpamrBanme
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

28.09.2023

13

N300paxenune ceyeHunit nmupamuibl, Kyoa 1 MpU3MBI,

29.09.2023




KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zodpaxxenue
MepeceueHMs MOJTYUYCHHBIX IUIOCKOCTEN. PackpammBanme
IMOCTPOCHHBIX ceueHuu Ppa3HbIMHU LIBETAaMH

14

Merton cnenoB sl HOCTPOCHUS CEUYCHUM

03.10.2023

15

Meron cnenoB aiis nocTpoeHus ceuenuid. CBoiicTBa
MEePECEUCHU I MPSAMBIX U IIJIOCKOCTEH

05.10.2023

16

Meron cnenoB aiis nocTpoeHus ceuenuid. CBoiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

06.10.2023

17

[TocTpoenue ceueHuit B nupamuie, Kyoe rmo TpéM TouKam
Ha péopax. Co3/1aHue BEHIHOCHBIX YEPTEKEH U 3aIllUCh 11aroB
IIOCTPOCHHUS

10.10.2023

18

[TocTpoenne ceueHuit B nupamuie, Kyoe rmo TpéM TouKam
Ha péopax. Co31aHue BEHIHOCHBIX YepTEKEH U 3aIllUCh 11aroB
IIOCTPOEHUS

12.10.2023

19

[TocTpoeHue ceueHuit B mupamuie, Kyoe rmo TpéM Toukam
Ha péopax. Co3anne BHIHOCHBIX YEPTEKEH U 3aIlUCh 11aroB
MOCTPOCHHS

13.10.2023

20

[TocTpoenne ceueHuii B mupamue, Kyoe 1mo TpéM TouKkam
Ha p&opax. Co3anne BHIHOCHBIX YEPTEKEH U 3aIlUCh 11aroB
MOCTPOCHHS

17.10.2023

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX 0Tpe3kax. [logodue TpeyroibHUKOB

19.10.2023

22

[ToBTOopenue nnanumerpun: Teopema Menenas. PacueTsl B
CEYEHHUSX Ha BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

20.10.2023

23

KonTponbnas padota "Akcuomsl crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE.
CkpeuuBatouiyecs npsimele. [Ipu3Haky ckpemmBarommuxcs
npsaMbIX. [TapamiensHble IPsMBIE B IPOCTPAHCTBE

26.10.2023

25

Teopema 0 CylmecTBOBaHUM U €IMHCTBEHHOCTH MPSIMOI
NapajuleJIbHON JaHHOU MIPAMOM, IPOXOAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOU npsimoi. Jlemma o
MIEPECCUECHUH NaPAIIIENIBHBIX IPSIMBIX IIJIOCKOCTBIO

27.10.2023

26

[TapamrensHOCTB TpeX MpsMBIX. TeopeMa o TpEX
MapajuIeIbHbIX MPSAMBIX. TeopeMa 0 CKpenIMBarOIIMNXCs
MIPSIMBIX

07.11.2023

27

[TapannensHOe poekTUpoBaHue. OCHOBHBIE CBOKCTBA
MapajuIebHOTO MPOSKTUPOBaHUS. M300paskeHne pa3HbIX
¢buryp B napauienbHON IPOEKINUN

09.11.2023

28

HeHTpaﬂLHaH IMpocKIus. VYromnc COHaIIpaBJICHHbIMHU
CTOPOHAMHU. VYron MCKAY NPSAMBIMHA

10.11.2023

29

33)13‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICIOBAaHUEC, CBA3aAHHBIC C

14.11.2023




PacroJI0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[ToHsTHA: MapAIIENbHOCTD NPSIMOM U TIJIOCKOCTHU B
npoctpanctie. [Ipu3Hak napajieIbHOCTH MPSIMOU U
rockocTy. CBOMCTBA MAPAIEIBHOCTH MPSIMOMN 1
IUIOCKOCTH

16.11.2023

31

FGOMeTpI/IquKI/IC 3aa41 Ha BBIYHMCIICHHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C IMMaApaAJUICIIbHOCTBIO ITPAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBEC

17.11.2023

32

[TocTpoenue ceueHust, IPOXOIALIETO YEPE3 TaHHYIO
IIPSIMYIO Ha 4EPTEKE U NapaJLIEIIbHOTO APYTrOU IIPSMOM.
Pacuér otHOIIEHNI

21.11.2023

33

[TapannenpHas npoeKuus, IPUMEHEHUE ISl TOCTPOCHUS
ceueHuit kyOa u napamienenunena. CBoiicTsa
napajuieJienuIea 1 mpu3Mbl

23.11.2023

34

[TapannensHbie uIockocTh. [Ipu3HaKu napaaeIbHOCTH
JIBYX TIJIOCKOCTEH

24.11.2023

35

Teopema 0 mapannenbHOCTH U €JUHCTBEHHOCTH IJIOCKOCTH,
MPOXOASAIIEH uepe3 TOUKY, HEe IPUHAUICKALYIO JaHHON
IUIOCKOCTH U CIIEJICTBUS U3 HEe

28.11.2023

36

CaolicTBa napamienabHbIX INIOCKOCTEN: O MapaJlJIeIbBHOCTH
IIPSIMBIX [IEPECEYEHUS IIPU IIEPECEUEHUN JBYX
IapajuIeNIbHBIX IUIOCKOCTEH TpEThel

30.11.2023

37

CaolicTBa napamieiabHbIX IIOCKOCTEN: 00 OTpe3Kax
mapajlyICJIbHBIX MIPAMBIX, 3aKIFOUYEHHBIX MCKOY
MapaJuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH NIPSMOI C
ABYMA MTapaJlJICIIbHBIMUA IINIOCKOCTAMHA

01.12.2023

38

IToBropenue: Teopema ITudaropa Ha mockoctu

05.12.2023

39

[ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TpEyroJIbHUKA

07.12.2023

40

CaoiicTBa Ky0a U IpsSIMOYTOJIbHOTO Mapajieienumnena

08.12.2023

41

Brruncienue qmH OTPEC3KOB B KY6C U IpAMOYT'OJIbHOM
nmapajjiCJaCcnmIincac

12.12.2023

42

HepHeHI[I/IKy.]'ISIpHOCTB HpHMOﬁ " IJIOCKOCTH. HpI/I3HaK
NEPNCHAUKYIIAPHOCTHU HpﬂMOfI " IJIOCKOCTHU

14.12.2023

43

[TepieHAMKYASAPHOCTH MPSIMOi U TI0CKOCTH. [Ipu3Hak
MEPIIEHAUKYISIPHOCTH MIPSMOU U TIIOCKOCTH

15.12.2023

44

TeopeMa 0 CylmecTBOBaHUM U €IMHCTBEHHOCTH MPSIMO,
MIPOXOAAIICH Yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

19.12.2023

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM MIPAMBIC B
MHOT'OrpaHHUKax

21.12.2023

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM MIPAMBIC B

22.12.2023




MHOTI'OrpaHHUKax

47 [lepnenaukynsp u HakinonHas. [loctpoenue 1 26.12.2023
NEPIEHIUKYJIAPA U3 TOUKU Ha IPAMYIO

48 [Tepnienaukynsip u HakioHHas. [loctpoenue 1 28.12.2023
NEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHauKysipax (mpsmas 1 oopaTHasi) 1 29.12.2023

50 Teopema o Tpéx nepneHANKYIApax (mpsmasi 1 ooOpaTHasi) 1 09.01.2024

51 Yron Mexay CKpenuBarOIUMUCS PIMbIMHU 1 11.01.2024

52 ITouck nepreHuKyIspHBIX IPSIMBIX C IOMOIIBIO 1 12.01.2024
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN

53 OpToroHajibHO€ MPOCKTUPOBAHUE 1 16.01.2024

54 [TocTpoenue ceuenunii kyba, MpU3MbI, MPABUILHON 1 18.01.2024
MMpPaMHJIbI C TOMOLIbIO0 OPTOTOHAIBHOM MPOEKIINH

55 [Toctpoenue ceuenuii Kyoa, MPU3MBbI, TPABHILHOM 1 19.01.2024
MMpaMH/IbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH

56 CumMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO TMJIOCKOCTH. 1 23.01.2024
[1nockocTH cMMMETpHIl B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHIUKyJIIPHOCTH IPSMOM U INTIOCKOCTH KaK 1 25.01.2024
CJIEJICTBUE CHMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui OT 1 26.01.2024
TOYKH JI0 TIOCKOCTHU

59 [IpaBuiibHbIE MHOTOTpaHHUKU. Pacuér paccrosiHuil OT 1 30.01.2024
TOYKH 10 TUIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHANKYISAPBI: CAMMETPUS, CABUT 1 01.02.2024
TOYKH 110 NapauIeIbHON IPSAMOM

61 CaBur no HenapaienbHON NPSIMON, U3MEHEHUE 1 02.02.2024
paccTosHu

62 KontponbHas pabora "B3anMHoe pacrionoxeHue NpsiMbIX U 1 06.02.2024
MIJIOCKOCTEH B IpocTpaHCcTBe"

63 IToBTOpEHME: Yroyl MeXAy NPSMBIMU Ha IIJIOCKOCTH, 1 08.02.2024
TPUTOHOMETPHS B POU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHUHYCOB

64 [ToBTOpEHME: YrOa MEXKIY CKPEUIMBAIOIIUMUCS MPSIMBIMU B 1 09.02.2024
MIPOCTPAHCTBE

65 I'eomeTpryeckre METOAbI BBIYUCICHUS yIila MEXIY 1 13.02.2024
MPSIMBIMUA B MHOTOTpaHHHKaX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHENWHBIX YIJIOB 1 15.02.2024
JBYTPaHHOTO yTJia

67 [lepnenukynspHeie miockocTy. CBOMCTBAa B3aUMHO 1 16.02.2024
MEPIEeHIUKYJISIPHBIX TUIOCKOCTEN

68 [Ipu3Hak nepneHIuKyJIIPHOCTH IIIOCKOCTEN; TEOpEMA O 1 20.02.2024

HpHMOﬁ MEpCCCUCHUA IBYX MJIOCKOCTEH




MEPIEeHIUKYJISIPHBIX TPEThEH TIOCKOCTH

69 [IpsiMoyToNBbHBIN Mapasuienenume; Kyo; U3MepeHus, 1 22.02.2024
CBOMCTBA MPSMOYTOJILHOTO Mapaliesienuneaa

70 Teopema 0 AMaroHalIv NPSIMOYTOJILHOTO MapaJljieenureana 1 23.02.2024
U CJIEICTBUE U3 HEE

71 CrepeoMeTprUeCKHUE U IPUKJIIAIHBIC 3aa4H, CBA3aHHbBIE CO 1 27.02.2024
B3aUMHBIM PACIIOJIOKEHUEM MPSAMBIX U MIOCKOCTH

72 [ToBTOpeHue: ckpemmBarouecs npsMble, NapajjieibHbIe 1 29.02.2024
IIJIOCKOCTH B CTAHAAPTHBIX MHOTOTpaHHUKAX

73 [Tapa mapanneabHbIX MIIOCKOCTEN Ha CKPEITUBAKOIIUX CA 1 01.03.2024
MPSIMBIX, PACCTOSIHUE MEXTY CKPEIIMBAIOIIUMHUCS TPSIMBIMU
B IIPOCTBIX CUTYaLIUSIX

74 PaccTosinue OoT TOYKH /10 TIJIOCKOCTH, PACCTOSHUE OT 1 05.03.2024
MPSIMOM 0 IIJIOCKOCTH

75 Brluucnenue paccTossHUM MEXy CKPEIUBAIOLIIUMUCS 1 07.03.2024
MIPSIMBIMU C TIOMOIIBIO TIEPIICHIUKYIISIPHOM TNIOCKOCTH

76 TpéxrpaHHblid yroy, HEpaBEHCTBA JIJIsl TPEXTPAHHBIX YIJIOB. 1 08.03.2024
Teopema [Tudaropa, TeopeMbl KOCHHYCOB B CHHYCOB JJIsI
TPEXTPAaHHOIO yIJIa

77 DneMeHTHI CPepruyecKoil FTeOMETPHUH: Te0/Ie3MUECKUe JIMHUN 1 12.03.2024
Ha 3emie

78 KonTponbnas padora "Yrisl u paccrosHus" 1 14.03.2024

79 Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK U €r0 SJIEMEHTHI" 1 15.03.2024

80 [upamuna. Bunsl nupamug. IpaBunbnas nupamuna 1 19.03.2024

81 [Ipusma. [Ipsamas u HaknoHHAs npu3Mel. [IpaBunbHas 1 21.03.2024
npusma

82 [IpssMo#t napainenenunen, NpsMOyroJIbHbIA 1 22.03.2024
napajuienenumnena, Kyo

83 Brinyxkiible MHOTOrpanHuku. Teopema Ditniepa 1 02.04.2024

84 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa. 1 04.04.2024
[IpaBunbHbBIE ¥ TOMYNPABUIBHBIE MHOTOTPAHHUKHN

85 KonTtponbHast pabora "MHOrorpaHHUKHN" 1 05.04.2024

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B POCTPAHCTBE 1 09.04.2024

87 CyMMa BEKTOpOB 1 11.04.2024

88 Pa3zHocTh BEKTOpPOB 1 12.04.2024

89 [IpaBuio nmapamenenumnena 1 16.04.2024

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1 18.04.2024

91 PasnoxxeHnue BekTopa mo 6azucy Tpéx BEKTOPOB, HE 1 19.04.2024
JIeXalMX B OJHOM IIIOCKOCTH

92 CkanspHoe mpou3BeieHne 1 30.04.2024

93 Beluncnenue yria Mexx1y BEKTOpaMU B IIPOCTPAHCTBE 1 02.05.2024




94 [Ipocreiimune 3ana4n ¢ BEKTOpaMHU 1 03.05.2024
95 [Ipocreitmue 3aga4u ¢ BEKTOpaMu 1 07.05.2024
96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 10.05.2024
97 [Ipocreiimume 3a1a4u ¢ BEKTOpaMu 1 14.05.2024
98 O000111eHIE U CUCTEMATHU3aIIUs 3HAHUI 1 16.05.2024
99 O06o01IeHre U cCTeMaTH3alus 3HAHUN 1 17.05.2024
100 HroroBas koHTpoOJIbHAs paboTa 1 21.05.2024
101 O06o01IeHre U cuCcTeMaTH3alus 3HaHUN 1 23.05.2024
102 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1 24.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne n/m Tema ypoka Kosun4vecTBo 4acoB Hara
Bcero KoHTpoJibHbIE | H3Y4YEeHHS
padoThI
1 IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha 1
MJIOCKOCTH U B POCTpaHCTBE"
2 [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE 1
BEKTOPOB"
3 [loBTOpeHue Temsl "BbrunciieHne yria Mexay 1
BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE MPSIMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTpE3Kax
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHune 1
8 JIvHeitHbIe HepaBEHCTBA, TUHEUHOE 1
IPOrpaMMHUPOBAHKE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE
10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexy 1
IPSIMBIMU B MHOTOTPaHHHMKaX
11 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mex1y 1
IUIOCKOCTSIMU B MHOTOTPaHHUKaX
12 ®dopMyna pacCTOSHUS OT TOYKH J10 TUIOCKOCTH B 1
KOOpAMHATaX
13 Haxoxenne paccTosiHuid OT TOYKHU 10 TIIOCKOCTH B 1
Kyoe
14 HaxoxaeHnne paccTositHui OT TOUYKHU 10 TIJIOCKOCTH B 1
MIPaBUJIIBHON UPAMUJIE
15 KonrtponbHas padora "AHnanutudeckas reomerpus” 1 1
16 CedeHnsI MHOTOTPAHHUKOB: CTaHIAPTHBIE 1
MHOTOTpaHHUKHU
17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEA0B 1
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE 1
IJIOCKOCTH, NepeceyeHus MPSMbIX U IUIOCKOCTEH
19 [TapayuienpHble NPAMBIE U IITIOCKOCTH: 1




napaajaCiIbHbIC CCUCHUSA

20 [TapamienbHble IPsSIMBIE U IIJIOCKOCTH: PACYET
OTHOLIEHU

21 [TapannenbHble TPSMbIC U TNIOCKOCTH: YTIIbI MEXIY
CKPELIMBAIOIIUMUCS MPSMBIMH

22 [lepnieHAMKYISIpHBIE TPSIMbBIE U TNIOCKOCTH:
CTaHJApTHBIC MAPhl EPHIEHINKYISPHBIX TUIOCKOCTEH
U TPSMBIX, CHMMETPUU MHOTOTPAHHHUKOB

23 [IepnieHauKyIsIpHBIE MIPSAMBIE U INIOCKOCTU: TEOpEMa
0 TpeX MepIeHIUKYIIsIpax

24 [IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTH:
BBIYUCIICHUS [UIMH B MHOTOT PAHHUKAX

25 [ToBTOpEHME: MIOMIAAN MHOTOYTOJIHUKOB,
dbopMyIIBI TS TUIOIIAICH, COOOpaXKeHus MoA00us

26 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB,
bopMyIIBI IS TUIOIIAICH, COOOpaXKeHus MOA00us

27 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB,
dbopMyIIBI IS TUIOIIAICH, COOOpaXKeHUs MOA00uUs

28 [Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN
MOBEPXHOCTEH, pa3pe3aHusi Ha YACTH, COOOPaKEHUs
no00us

29 [Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKeHUS
noao0us

30 KonTponsnas padora "[loBTopenue:
MHOT'OI'PaHHHUKH, CEYE€HUs] MHOTOTPAaHHUKOB"

31 O06BEM Tena. O6BeM IPSIMOYTOIILHOTO
napasuiesenumnena

32 3anaun 00 yABOEHHH Ky0a, 0 KBajpaType Kyoa; o
TPUCEKIUH yIiia

33 CrepeoMeTpHruecKkue 3aauu, CBI3aHHbIE C 00bEMOM
PSIMOYTOJIBHOTO Tapajuiesenumnea

34 [TpuknaaHbie 3a7auu, CBA3aHHBIE C BBIYUCICHUEM
00BEMa MPSMOYTOJIBLHOTO Mapaljiesienumneaa

35 O06BEM npsMON IPU3MBI

36 CrepeoMeTprUYECKHE 3a/1a4H, CBSI3AHHBIE C
BBIYUCIICHIEM 00BEMOB TIPSIMO TTPU3MBI

37 [Ipuknagnble 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM MPSIMOI
TIPU3MBI

38 Brruncnenue 065EMOB Tell € TOMOIIBIO

onpenenéHHoro uuaterpana. O6béM HaKITOHHON
MIPU3MBI




39 Brruncinenne o0ObEMOB TEIN C IIOMOIIBIO 1
onpenenéHHoro uuaTerpaga. OobEM MupaMu bl

40 ®dopmyna 00béMa nupamuabl. OTHOIIEHHE 00HEMOB 1
MUpPaMUJl C OOIIKUM yTIIOM

41 dopmyna 00bpéMa nupamuabl. OTHOIIEHHE 00HEMOB 1
MUpPaMUJl C OOIIKUM YTIIOM

42 CrepeomeTpuuecKue 3aJa4u, CBsI3aHHbIE C 1
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuuecKue 3aa4u, CBI3aHHbIE C 1
00BEMamMH UpaMuUIbI

44 [Tpuknanueie 3ana4n mo teme "OObEMBI TEN", 1
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN", 1
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. BeruncieHue paccTossHus 10 1
IJIOCKOCTH

47 KonTponbnas pabota "O6béM MHOTOrpaHHHUKA" 1

48 [unuuagpudeckas TOBEPXHOCTh, 00pa3yrolue 1
UIMHIPUYECKON TTOBEPXHOCTH

49 Humnaap. [psamoit kpyrosoi munusAp. [hnomans 1
MOBEPXHOCTU LUTUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue 1
KOHHYECKOW IoBepXHOCTU. KOHYC

51 Ceuenne KoHyca IJIOCKOCTBIO, NapalJIeIbHON 1
IJIOCKOCTH OCHOBAHMSI

52 VYceuénnslii konyc. M300paxeHne KOHYCOB U 1
YCEUYEHHBIX KOHYCOB

53 [Tnomanbs 60KOBOM MOBEPXHOCTU U MOJIHON 1
MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM 1
MOBEPXHOCTU KOHYCa

55 CrepeomeTpryuecKue 3aa4u Ha I0Ka3aTeIbCTBO U 1
BBIYHCIICHHE, IOCTPOCHUEM CEYEHUN HUIUHAPA,
KOHyca

56 CrepeoMeTpHuuecKre 3aJa4l Ha J0Ka3aTeNbCTBO U 1
BBIUMCJIEHHE, TOCTPOCHUEM CEUEeHUN LIUINHIPA,
KOHyca

57 [Tpuknanubie 3a1a4u, CBSI3aHHBIC C [IIUHAPOM 1

58 [Ipuknagneie 3a1auu, CBSI3aHHBIE C [TUIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenne cdepsl U mapa ¢ MIOCKOCTHIO. 1

Kacanue mapa u cdepsl miockoctsio. Bua u




n300pakeHHe 1mapa

61 [Tepeceuenue cdepsnl u mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1mapa

62 VYpasuaenue chepsl. [Ltomans chepsl u e€ gacre

63 Cummetpus chepsl U mapa

64 CrepeomeTpuuecKue 3aJja4u Ha JI0Ka3aTeIbCTBO U
BBIUMCJICHHE, CBA3aHHBIE CO CPEpOoil U 1apom,
MMOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO

65 CrepeoMeTpHuuecKkue 3ajaui Ha J0Ka3aTebCTBO U
BBIUMCIICHHE, CBS3aHHBIE CO CPEpOi U mapom,
MMOCTPOEHUEM MX CEUEHUH IIJIOCKOCTHIO

66 [Tpuknagabie 3a1a9u, CBSI3aHHbBIE CO chepoit u
mapom

67 [ToBTOpEHHE: OKPYKHOCTH Ha TIOCKOCTH,
BBIYMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIC TI0100MS

68 Pasznuynble KOMOMHALIMY TEI BpallleHUs U
MHOTOTPaHHUKOB

69 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

70 3anauu o reme "Tena u moBepXHOCTH BpalieHus"

71 KoHTtposbHast pabora "Tena u moBepxXHOCTH
BparnieHus"

72 O06bém nmnunaIpa. Teopema 06 00bEME MPAMOTO
UIMH]IpA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenéuHoro unrerpaita. O0bpEM KoHyca

74 [Tnomanu 60K0BOI M MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuuecKre 3aJa4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIUIIMHAPA, KOHYCA

76 [Tpuxnanueie 3anaun no reme "OOBEMBI U TUIOIIAIN
noBepxHocrel Ten"

77 O06BéM mapa u maposoro cekropa. Teopema 06
00wvéme mapa. [Tnomans chepsi.
CrepeomeTpudecKue 3a1a49u, CBI3aHHBIC C
BBIUKCIICHHEM 00BEMOB I1apa, IapOBOTO CErMEHTA U
[IApOBOTO CEKTOpa

78 [Ipuknanneie 3aaauu o Teme "OO0bEMBI TN,
CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIAIbI0 CepHI.
COOTHOIIICHHS MEX/Ty TUTOIIAIMHU TIOBEPXHOCTEH H
00BEMamMu MOJOOHBIX Tell

79 [Tono6uble Tena B mpoctpaHcTBe. V3MeHeHue

00béMa nipu noooun. CtepeoMeTpudecKre 3a1auu,




CBSI3aHHBIE C BEIYMCIEHHEM O0BEMOB TEI U
MJI0IIAaIe TOBEPXHOCTEN

80

KonTponbnas pabota "Ilnomanu moBepxHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JBmxenus npocrpancTBa. OTobpaxkenus. J[Buxenus
1 paBeHCTBO ¢uryp. OOmme cBOMCTBa IBKCHHUI

82

Buapl n1BukeHMit: napauielibHbIN IEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeobpazoBanus momoodwus. [Ipsmas u cdepa Ditnepa

84

FeOMeTpI/I‘IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC NIBUXKCHUA

85

KoHntposbhas padota "BekTopsl B mpocTpancTse”

86

O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reometpuu 10—11 kaccoB, cuctemaTu3ams
3HaHui: "[lapannenbHOCTh NPSIMBIX U TJIOCKOCTEHN B
npocTtpascTae”

[SN R U [ S—y

87

O6o06matoiee moBTopeHue 11 MOHATHI B METOI0B
Kypca reomerpun 10—11 kaccoB, cuctemaTu3anus
3HaHuii: "BekTopskl B mpocTpaHcTse"

88

O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anms
3HaHuii: "BekTopkl B npocTpaHcTae"

&9

O6o06matomiee moBTopeHue 11 MoHSITHIT 1 METOIOB
Kypca reomerpun 10—11 knmaccoB, cucremaTu3anus
3HaHuii: "OObeM MHOrOrpaHHUKA"

90

O6o6maromiee nopropenue 11 mMOHATHIT U METOIOB
Kkypca reomerpun 10—11 knaccoB, cucremaruzanus
3HaHui: "OO0beM MHOTOTpaHHUKA"

91

O6o6maromiee nopropenue 11 mOHATHII 1 METOIOB
Kypca reomerpun 10—11 kmaccoB, cuctemaTu3aims
3HaHuil: "Ilnomaay noBepXHOCTH U 00BEMBI
KpYyTJbIX Ten"

92

O6o6maromiee nopropenue 11 MOHATHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3Hanuil: "[lnomaau moBepxHOCTH U 0OBEMBI
KpYTJIbIX Ten"

93

Htorosast KOHTpoJIbHAs paboTa

94

Hrorosas KOHTpPOJIbHAA pa60Ta

95

[ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKH U eé
POJIb B pa3BUTHHU COBPEMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT i
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97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUMN

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €&
POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

99

Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

102

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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