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MNOACHUTEJBHASA 3AIITMCKA

["'eomeTpus siBNsieTCs OAHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPEAHETO OOIIET0
oOpa3oBaHus, TaK KaK OOECMEUYMBAET BO3MOXXHOCTh M3YYEHUS IUCIUILINH
€CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH M MPEIMETOB TYMAaHUTApHOTO ITUKIIA.
[TockonbpKy JOTHYECKOE MBIIIUICHUE, (GOPMUPYEMOE MPU U3yUCHUH 00YHIArOIITUMUCS
MOHATUMHBIX OCHOB TI'E€OMETPUHU, NPHU JOKA3ATEIbCTBE TEOPEM U MOCTPOCHUH
LETOYKH JIOTUYECKUX YTBEPKICHUHN MPU PEIICHUH TEOMETPUIECKUX 3a/1a4d, YMEHHUE
BBIJIBUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MpHU
pEIICHNH 3a7]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUst mporpaMmMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUYalOMUXCs TPU U3yUEHUN
r€OMETPUHM, KaK COCTaBJAONICH TmpeaMeTHod obnactu «MaremaTtuka U
nH(popMaTHKa» Yyepe3 00ecrnedeHne BO3MOXHOCTH MPUOOPETSHUS ¥ UCTIOJIH30BAHUS
Oomee TIyOOKUX TEOMETPUIECKUX 3HAHUM U JEHCTBUMN, CTICIIM(PUIHBIX TEOMETPHH,
¥ HEOOXOAMMBIX JJI YCHENIHOTO MpodhecCHOHATBHOTO 00pa30BaHusl, CBSI3aHHOTO C
MCIIOJIb30BaHUEM MATEMaTHKH.

[IpuopuTeTHBEIMU 3aJja4yaMUd Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PaCHIMPSIONINMU U yCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJISIFOTCS:

pacuIMpeHue MpeICTaBICHUsI 0 TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPbI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEHIIMX MaTEMaTUYECKUX MOJIENAX, MO3BOJIAIONIUMX OINKUCHhIBATh U U3Yy4aTh
pa3HbI€ SBJICHUS OKPYKAIOUIET0 MUPA, 3HAHUE MOHATHITHOTO ammapara o pa3iaeiy
«CtepeoMeTpusi» y4eOHOro Kypca reOMEeTpHUH;

dbopMHpoBaHHEe  yMEHHUS ~ BJaJ€Th  OCHOBHBIMH  TMOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTypax M UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT W yYMEHHE WX TPHUMEHSITh, YMCHHS JOKAa3bIBaTh TEOPEMBI M HAXOIUThH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHrE YMEHHS paCllO3HABATh HA YEPTEkKax, MOJACIIX U B PEabHOM
MHUpE MHOTOTPAaHHUKH W TeJla BpalleHus, KOHCTPYHUPOBATh T'€OMETPUUECKHUE
MO/IENH;

dbopMupoOBaHrE TOHUMAHUS BO3MOXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHUS
MaTEeMaTUYECKUX TeOpuil, (GOpMUpOBAHUE MOHUMAHUSI POJIM AKCHOMATHKU MPHU
IIPOBEJICHUN PACCYXKICHUN;

dbopMHpoBaHUE yMEHUS BIAJCTh METOJIAMU JOKA3aTEIbCTB U aJTOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSTh, TPOBOJANUTH JOKA3ATEIbHBIE PACCYKACHUS B XOJE
pelieHrs CTepeOMETPUYECKUX 3aJady W 3ajad C MPAKTHYECKUM COJIEpKaHUEM,
dbopmMupoBaHUE€ TIPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  MpHU



00OCHOBaHUU MaTEMaTHUECKUX YTBEPKJIECHUHN U POJIM aKCUOMAaTUKU B IPOBEICHUU
JNEAYKTUBHBIX PacCy>KJICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEHW 00yJaronIuXcsl, TO3HABATEILHON aKTHBHOCTH, MCCIIEIOBATEIBCKAX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEPECA K U3YyYEHHUIO T€OMETPUH;

(dopmupoBaHre (PYHKIIMOHAIIBHOM T'PAMOTHOCTH, PEIEBAHTHON T'€OMETPHM:
YMEHMsI pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YYCHUU IPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUSA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHMS IOCTPOECHHBIX MOJENEH,
WHTEPIPETALNH [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMHU COZEpXKATEeIbHBIMU JUHUSIMH yueOHOro kypca «['eomerpus» B
10-11 «kmaccax sBisawoTcsi: «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukm», «Tena  BpameHus», «BekTopel HW  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH
HNOHSTUSAMWY, PEJIEBAHTHBIMU T'€OMETPUU Ha YTIy0IEHHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP)KAaTEIbHbIM JMHUSM Y4eOHOro Kypca, a
bopMHpOBaHHME JIOTMYECKUX yMEHUH  pacmpenensercs He TOJbKO 10
COJIEp>KaTENIbHBIM JIMHUSM, HO U TI0 Tojam obydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHOil paboueit
MPOrpamMMBbl, pacHpeleN€HHbIM IO TojaM OOYyYeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MTPUHIIMITUATBHBIM BOIIPOCAM O00y4aroIIuecs
oOpaliaJiucb ~ HEOJHOKpPaTHO. OTO  MO3BOJIAET OPraHW30BaTh  OBJIAJCHHE
reOMETPUYECKUMHU MOHATUAMU U HaBBIKAMU MOCIIE0BATENbHO U MOCTYNATEIbHO, C
cOOJII0ICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUNA 00YyYaIOlIUXCsl, paclIupss U yriryouisist
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
UHAMBUAYAJIBbHBIX 00pa30BaTENbHBIX IPOrpaMM, O0OecreyuTh YriyOnéHHoOe
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTh OOYYaIOIIMXCA K MNPOAODKEHUIO H3YYEHUST MAaTEMAaTUKH C
yaéToM BBIOOpa Oymymiei mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXIY
oO1M U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydyenue yueOGHoro kypca «l'eomerpusi» Ha yriyOinEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COLEPKAHUE OBYYEHUSA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  CcTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPHUHM:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€pECEKaroluecs,
napajulelibHble W CKpellMBaroluecs npsiMble. [Ipu3HakuM CKpelMBarOIIUXCS
npsMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B IMIPOCTPAHCTBE: NapalielIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD MTPAMOU
u 1uockocT. [lapannenbHoe W LEHTpalbHOE MPOEKTUPOBaHUE, H300pakeHue
¢uryp. OcCHOBHbIE CBOMCTBa MapajieIbHOIO MNpPOEKTUpoBaHuUs. I300pakeHue
buryp B nmapajiesibHOW MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy MPSAMBIMU B IIPOCTPAaHCTBE. [lapaimienbHOCTh NMIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIesIbHBIX IJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTH: TETpajap, Mapajulesienunen,
IIOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTh NPSIMOM M TUIOCKOCTH: NMEPNEHNKYJIIPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MNAPAJUICIBHBIE W TEPIEHANKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOW M IUIOCKOCTH, TeopeMa O NpsSMOM
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHAUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT IPSIMOI 10 MIIOCKOCTH, MPOEKIUs (GUTYPHI HA TVIOCKOCTh. [lepneHaAuKyIapHOCTh
IJIOCKOCTEN: TPU3HAK MEPNEHAUKYISIPHOCTH ABYX ILIOCKOCTEW. TeopeMa o Tpéx
NEPHEHANKYIIAPaX.

VYribl B IPOCTPAHCTBE: YroJl MEXIY HMPSAMOM U IUIOCKOCTBIO, JBYIPAHHBIN
yroJj, JJUHEWHBIN YroJl IBYTPAHHOTO yriia. TpEXTpaHHbIM U MHOTOTPAHHBIE YTJIBI.
CBOICTBA IUIOCKKUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yruia. TeopemMbl KOCHHYCOB M CHHYCOB JIJI TPEXTPAHHOTO YIJIa.

MHororpasHuK#

Buabsl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipmsma: n-yrompHas
npusMa, npsiMasi 1 HakJIOHHAs MPU3Mbl, OOKOBasi U TOJHAS IOBEPXHOCTH MPHU3MBI.
[Tapamenenunen, NpsAMOYTOJIBHBIN NapajuIeNICIIAIIE U €ro cBoMcTBa. KpaTyaiimme
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuga: nN-yronbHas nupaMuja, MPaBUIbHASL U yCEUEHHAs
nupamuabsl. CBoiicTBa péOep W OOKOBBIX TpaHEd MPaBUIBHON MNUPaMUIbL.
[IpaBriibHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MNpH3Ma U MpaBWIbHAs MUPAMHIA,



IpaBWIbHAs TPEYTOJbHAS MMPaMU/Ia U IPAaBUIIbHBIN TETpadap, KyO. IIpencraBnenue
O MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCASP.

BrlunciieHne SJ€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, yTJbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI,
IO OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOU npu3Mbl. [Iomans
OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM NHUPAMHIBI, TEOpEMa O
IJIOIIAIA YCEYEHHON TUPAMUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  INPABHIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHUsT B TMPAaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajulesIenuneaa, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPHs IPABHIBHOU
IIAPAMUJIBL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpA MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyronmpHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YToia Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJTACC

Tena Bpamenust

[TonsiTus: TMIMHApPUYECKAas TOBEPXHOCTh, KOHHYECKas TOBEPXHOCTH,
chepudeckas TOBEPXHOCTh, oOOpasyromue MoBepxHOCTeW. Tema BpamieHwus:
HWIMHJP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. Bzanmuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M300paskeHne Ten BpalleHus Ha
miockocth. Pa3BépTka umnmHapa u konyca. CummMerpust cepsl U mapa.

O6béM. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00béMe
IOpSIMOYTOJIBHOTO TMapajienenuneqa U cienctsus u3 He€. OO0bEM npsaAMol u
HAKJIOHHOW NPU3MBbI, HIWIMHIpPA, THpaMUabl 1 KoHyca. OO0BEM IIapa U MapoBOTo
CErMEHTA.

KomOuHanmu Ten BpalieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IUIMHAD, ONMCaHHas okojo IwinuHapa. llepeceuenne cdepbl u mapa c
wiockocThlo. Kacanme mapa u cdepsr mnockocteio. [loHsSTHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJO cdepbl, cheppl, BMNUCAHHOW B MHOTOTPAHHUK WIH TEJIO
BpAIICHHUS.



[Tmomanas MOBEPXHOCTH ITWIMHJPA, KOHYyCa, IIOMaab chepbl U e€ JacTeil.
[Tomobue B mpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nono0HeIX Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amau Ha
IJIOCKOCTHU € UCTIOJBb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceyeHrnii MHOTOTPAaHHUKOB M TEJI BpPAIllEHUs: CEUCHUS IIUJIMHAPA
(mapajuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHHUsT KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOSIIME YePEe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIE€A0B, METOJI BHYTPEHHEIO0 MPOCKTUPOBAHUSA, METO]I IIEpEHOCcA
CEeKYyLIEH TIIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Oniepaninu HajJl BEKTopaMu. BekTopHOe yMHOXKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXkeHudA. [IpsMmoyronbHass cucrema
KOOpJMHAT B TmpocTpaHcTBe. KoopauHatsl BekTopa. PazmoxeHwe BekTopa 1o
6azucy. KoopauHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKEeHUS B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTtoOpakeHus. [[BikeHUs U paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKCHWH. BuIbl JBWKEHUN: TapauIeIbHBIM IEPEeHOC,
LIEHTpaJIbHAsI CUMMETpPHUA, 3€pPKAIbHAA CUMMETPHS, MOBOPOT BOKPYI IPSMOIL.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIIMH 00YJAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOT0 00IIECTBA, IPEICTABICHUE O MATEMAaTHYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBICHUH, MPOIEAYD
IpaXJIaHCKOro  oOmiectBa  (BBIOOpBI, OHNPOCHI U JIpyroe), yMeHHUe
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU WHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMY ¥ Ha3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY M HACTOSILIEMY POCCUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYrMX HaAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKHU;

3) AyXOBHO-HPaBCTBECHHOE BOCIIUTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U AEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOTO OYIYIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHHUE:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHH, pacCyKJIEHUH, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnMTaHUE:

chOpMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 30pPOBBIO (370pOBOE MHUTAHHE, COANAHCUPOBAHHBIA PEXKUM 3aAHITHH U
OTIbIXa, peryisipHas (pusndeckas akTUBHOCTD), (PU3UYECKOE COBEPIICHCTBOBAHHUE
[IPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocnuTaHue:

TOTOBHOCTh K TpYyIly, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTeMaTHUKOM M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyaymeil mnpodeccun U peaar30BBIBATH COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TPOTSKEHUM BCEH JKU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUYECKUX 3a/1a4 MaTeMaTHYECKOW HaPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COIMAJIbHO-?PKOHOMHYECKHUX IMPOIIECCOB HA COCTOSTHUE MPUPOIHON M COLIMATIBLHOU
Cpe/ibl, 0OCO3HaHUE II100AIBHOTO XapaKTepa YKOJIOTHUYECKUX MPo0JieM, OpUEeHTAIUS
Ha IIPUMCHCHHE MaTEMAaTHYCCKUX 3HAHUN JUIS pelieHus 3agad B 00JacTu
OKpYXaroulel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJIEACTBUN JIISI OKPYKAIOIIEH CPELBI;

8) neHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKU M OOIIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MaTEeMAaTHUECKON
HayKH Kak cephl YeJIOBEUECKOM ACATEILHOCTH, ITANIOB €€ pa3BUTHS M 3HAYUMOCTH
JUIS Pa3BUTHUS IUBUIIM3AIINH, OBJIQJICHUE SI3bIKOM MaTEMAaTHKU U MAaTeMaTUYECKOU
KYJbTYPOU KakK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBbIC YHUBEPCATbHBIC YUeOHbIEC 1eiiCTBUSA

ba3oBrble 1oruyeckue 1eMcTBUA:

BBISIBISITh M XapaKTEPHU30BaTh CYILIECTBEHHbIE NPH3HAKHM MaTEMaTUYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (OPMYIHpPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHbBIN MPU3HAK KJIACCU(PUKALIUU,
OCHOBAHMSI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJUMOIO aHAJIMN3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTH M MPEoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTPUIIATENIbHbIC, JUHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBIIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOJIOJACHUSIX U YTBEPXKIACHUSX, Mpeajaratb KpUTEpUU ISt
BBIIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYHI;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHuss ydeOHOM 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PELIEHUs, BBIOMPATh HanOoJIee NOIXOIAIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBrblie uccienoBare/ibckue AeiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMynMpoBaTh  BOMPOCHl,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYHE,  MpoOsieMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMU, IBICHUSMHU, TTPOIIECCAMU;

CaMOCTOATENbHO (OPMYIHPOBATH OOOOIIECHUS M BBIBOJBI MO PE3yJbTaTam
MPOBEAEHHOIO  HAOJIOJCHMS, HUCCJIENIOBAaHMS, OIEHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IIPOTHO3MPOBATh BO3MOXXHOE pPAa3BUTHE MPOLECCA, a TAaKXKE BBIIBUIaTh
MPEIOJIONKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undopmanueii:

BBIBJIATE AehUIMTH MHPOPMAIUH, JAaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIPOC U IS pEUICHUS 3a]1au;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO PA3TUYHBIX BUJIOB U POpPM
MPE/ICTABJICHHUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEJCTABIATh €€ B PA3NMYHBIX (POpMax,
WJLTFOCTPUPOBATH TpadUUECcKH;

OLICHUBATh HaJIEXKHOCTh uHpopmaruu o CaMOCTOSITEJIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE e CTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBUSIMU U
LEIIMHU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THMCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHMS II0 XOAY pEILICHMs 3aJa4H,
KOMMEHTHPOBATH IOJy4CHHBIN PE3yJIbTAT;

B X0j€ 00OCYXJEeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY OOCYXaeMOU TEMBI,
npoOJemMbl, pelaeMod 3a7aud, BbBICKA3bIBaThb WJIE€H, HAIIEJICHHbIE Ha TIOMCK
peleHns, COINOCTABIATh CBOU CYXACHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
nuanora, oOHapy»XUBaTh pa3jMyuue W CXOJCTBO IMO3ULUN, B KOPPEKTHOM (opme
(GbopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIECI0BAaHNUS,
IPOEKTa, CaMOCTOSTENBHO BbIOMpPATh (OopMarT BBICTYIUIEHUS C YYETOM 3ajaay
IPE3EHTALMH U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBUA
Camoopranusanus:



COCTaBJISITH IIJIaH, AJITOPUTM PEILICHUS 33J1auH, BBIOUPATh CIIOCO0 pPEIICHUS C
y4€TOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHON  pedJeKCUd KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI W MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAICTh
croco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS TpoIecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1au;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX,
HaWJICHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yIbTaTa IEIN U YCIOBUSIM, OOBACHITH IPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHANBUIAYaTbLHOMN
paboThl mMpu pelieHuH Y4eOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
JeATEIbHOCTH, IJAHUPOBATh OPraHMU3AlMI0O COBMECTHOM pPabOThI, pacrpeneisiTh
BUJIbI pa0OT, IOrOBApPUBATHCS, OOCYKIATh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNMoOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaHIbI, OIICHMBATh KA4E€CTBO CBOCTO BKJIAJIa
B O0mUWHA TPOAYKT TIO KpUTEPHUSAM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aNMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicst HAy4YuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSITHUSMH CTEPECOMETPUU TIPU
pEIIeHUH 33724 U MTPOBEJACHUHN MaTEeMaTHUECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX IPHU PEIICHUU
r€OMETPUYECKUX 3a]1aY;

e KJACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MMPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MOPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBA3aHHBIMH C MHOTOTPaHHUKAMH,



e CBOOOJHO pacIlO3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napajienenune, Kyo);

e KJaccUPUUUPOBATH  MHOTOTPAHHUKHM,  BBIOMpass  OCHOBaHUSA  JJIs
KJaccu(puKaIuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJIHATH napajiesibHOE, LHEHTPaJIbHOE u OpTOTOHAJIBHOE
POEKTUpOBaHKE (GUTYP Ha TNIOCKOCTh, BHIMOIHATEH H300pakeHus Gpuryp Ha
IJIOCKOCTH;

e CTPOUTHh CEYEHUS MHOTOIPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MUpaMKJIa), TEOMETPUIECKHUX TEJl C TPUMEHEHUEM (HOPMYIT,;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMHU: CHMMETPUSI B POCTPAHCTBE, LIEHTP,
OCh M TJIOCKOCTh CHMMETPHH, IIEHTP, OCh B TNIOCKOCTh CUMMETPHH (DUTYPHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pelaTh 3a7a4d Ha JI0KA3aTEbCTBO MATEMAaTUYECKUX OTHOUICHUW U
Hax0/ICHUE FT€OMETPUUYECKUX BEIUYNH, TPUMEHSISI U3BECTHBIE METObI IPU
pElIEHNH MaTEMAaTHYECKUX 3aJad MOBBIIIEHHOTO U BBICOKOTO YPOBHSA
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  3JIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MPEOOPA3OBBIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
OPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, NpencTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYyYCHHBbIC 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHaJTM3UPOBaTh pPealbHbIE CUTyallud, MPUMEHSATh M3yYCHHBbIE MOHSTHS B
Mpollecce IOMCKa peHIeHUusT MaTeMaTU4ecKu  CPOpMYyIUPOBAHHON
npoOJIeMbl, MOJAEIUPOBATh peajbHblE CUTyallud Ha SI3bIKE T'€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIECNIM C MCIOJIb30BAaHUEM I€OMETPUUYECKHUX
MOHSATUH M TEOpEeM, ammapara ajreOpbl, perarh MPaKTUYECKHUe 3aadyH,
CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUUYECKUX BEITUYHH;

e HMETh NPEJCTaBICHUS OO0 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4yacTu (PyH/1aMEeHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiaacca oOydaromuiicsi HAy4YuTCs:



CBOOOZHO OINEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C LMJIMHIPUYECKOM,
KOHUYECKOM U chepuyecKol MOBEPXHOCTSMHU, OOBICHITH CIHOCOOBI
MOJTyYCHUS;

OTIEpUPOBATH MOHATHSIMH, CBA3AHHBIMU C T€JIaMU BPALICHUS: LUITUHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHUs (UUWIUMHAP, KOHYC, cepa W IWap) u
OOBSICHATH CIIOCOOBI MOTY4YESHUS TEJ BpaIllCHMS,;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPeEPhI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
O00BEMBI M TUIOIMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHHUS,
Tre€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMyT;

CBOOOJHO OINEPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIUMSAMU Tell
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OTHMCaHHBIN OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJIO
BpAIllCHNUS;

BBIYUCIISTH COOTHOLICHUS MEXK/TY TUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEII;

n3o0paxaTb u3ydaeMble (UTYpBI, BBINOJHITh (BBIHOCHBIC) ILIIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPAILICHUS;

U3BJIEKATh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTekax U pUCyHKax;

cBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OINEpalMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKapTOBOI cUcTEME KOOPAUHAT;
peniaTh reOMETPUYECKUE 3314l Ha BEIUUCIICHUE YTIIOB MEXIY MPSIMbIMU U
TUIOCKOCTSIMU, BBIYUCIICHUE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B IIETIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a IPH PEIICHUH;
CBOOOZHO ONEpUPOBATh NOHATHUAMM, CBSI3AHHBIMH C JBHKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHMUIA;

BBINIOJIHATh M300pa)K€HUsT MHOTOTPAaHHUKOB M TeJl BpalleHUs MpHU
MApAJUICIBHOM  TEPEHOCE, UCHTPAIBHOM CHUMMETPHUM, 3E€PKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, TpeoOdpa3oBaHus MOA00US;
CTPOUTH CEUYEHHUS MHOTOIPAHHUKOB W TEJ BPALLEHUS: CEUCHUS LMIMHApA
(mapanienbHO U MEPIeHIUKYIISIPHO OCH), CEYEHUsI KOHYyca (MapauieibHbIe
OCHOBAHUIO U MPOXO/ISIIME Yepe3 BEPIINHY), CEUCHUS I1apa;
WCIIONIb30BaTh METOJABI IOCTPOCHHUS CEUEHUH: METOH CIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHUS,

NPUMEHSATh TeoMeTpuyeckre (akThbl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIAraloIuX HECKOJIBKO IIArOB PEIICHUS, €CIU YCIOBHUSA
MIPUMEHEHUS 3a/1aHbI B IBHOW W HESBHOU (hopMme;

pelars 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUWA U
HAXOX/JICHUE TEOMETPUUECKHUX BEJTUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKUX 3aaY;

IIPUMEHSTH ITOJyYCHHBIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
Y OILICHUMBAaTh pPEAIbHBIE CHUTYAIlMW, NPUMEHITh H3YUYEHHbIC TOHATHS,
TEOPEMBI, CBOMCTBA B MPOILECCE IOWCKA PEIICHUS MaTeMaTUYECKU
chopMyITUPOBAHHONW TPOOIEMBI, MOJIECIUPOBATh PEAbHBIE CUTYyaIllMd Ha
A3bIKE TEOMETPHH, UCCIEN0BATh TOCTPOCHHBIE MOJIENIHA C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TOHITUH M TeopeM, ammapara aiareOpbl, periaTh
MPAKTUYECKUE 3aJlauyd, CBS3AHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJIMYMH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSI TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3/iejioB U TeM
NMporpamMmsbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsMbix B
IIPOCTPAHCTBE

[TapannensHOCTh NPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[leprieHIUKYIAPHOCTD NPSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

VYTIuIBl ¥ pacCTOSHUSA
MHororpanHuku
BexTopsl B mpocTpaHcTBe

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITIS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoaunuyecTBo yacoB

Bcero

23

25

16

12

102

KonTtpoJsbHsble
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/IbHbIE

pecypcbl



11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMmmsbl

Ne i/

1 Ananutuyeckas reoMCTpHUA

IToBTOpEeHME, 0000IIEHNE 1
cUCTEMAaTH3als 3HaHU!

3 OOBEM MHOTOTpaHHUKA
Tena BpaieHus

[Tnomaam MOBEPXHOCTH U O0BEMBI
KPYTJIBIX T

6 JIBmxeHust

IToBTOpEeHME, 0000IIEHNE 1
cUCTEMAaTH3als 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo 4acos

Bcero

15

15

17
24

17

102

KonTposbHbie
padoThI

IIpakTuyeckue
padoThbI

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypchbl






HOYPOUYHOE INIVTAHUPOBAHHUE
10 KIIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4yacos

KonTpoJsbHbie

Bcero
padoThI

IIpakTH4eckune
padoThI

JlaTa
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIE

pecypcbl

OcHOBHBIE NpaBuIIa N300paKEHUS Ha
PHUCYHKE INIOCKOCTH, IapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

04.09.2024

[lonaTus crepeoMeTpur: TOUKa, Ipsimas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paXKeHHsI Ha PUCYHKE
IUIOCKOCTH, NMapauIeIbHbIX IPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

05.09.2024

IlonsThs: MNEPpECCKArOIMECH IMITOCKOCTH,
InepeCeKaromuecsd nmpamas U rmiI0CKOCTb,
OJYIIpOCTPaHCTBO

06.09.2024

[lonsaTus: nepecexaromumecs NIOCKOCTH,
HepeceKaronuecs npsMas v MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

11.09.2024

MHororpanHuKH, H300pakxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX O0BEKTOB

12.09.2024

MHororpaHHHuKH, U300paKeHUE
MIPOCTEHIIINX TPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX O0BEKTOB

13.09.2024




AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBUS U3 HUX

18.09.2024

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIECTBUSA U3 HUX

19.09.2024

AKCHUOMBI CTEPEOMETPUHU U NIEPBHIE
cienctBus u3 HUX. CriocoObI 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTBE.
O06o03HaueHUs MPAMBIX U TIJIOCKOCTEH

20.09.2024

10

N306paxkenune ceueHunit nupamuibl, Kyoa
U IIPU3MBI, KOTOpEIE IIPOXOIAT YEPE3 UX
pébpa. N3o0paxeHue nepeceueHus
MOJIYYE€HHBIX TIOCKOCTEH.
PackpaiinBanue mocTpOEHHbBIX CEYEHU
pa3HBIMH LIBETaMU

25.09.2024

11

N306paxkenune ceueHuii nupamuabl, kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJIYYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CCUSHHN
pa3HBIMH [IBETaMU

26.09.2024

12

N300pakenune ceueHuit nmupamussl, Kyoa
U TIPU3MBI, KOTOpPBIE IPOXOJAT Yepe3 UX
pébpa. N3o0paxeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamBanue mocTpOEHHbBIX CEYEHU
pa3HBIMU IIBETaMHU

27.09.2024

13

N3o6pakenne ceueHuit mupaMupl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3ob6paxeHue nepecedeHust

02.10.2024




MOJIY4€HHBIX MJIOCKOCTEH.
PackpainBanue mocTpOEHHbBIX CEYEHU
Pa3sHbIMH LIBETAMU

14

Mertoz crie10B I TOCTPOSHHUS CeUSHUI

03.10.2024

15

Mertoz cne1oB Al MOCTPOCHUS
ceueHuid. CBOMCTBA nepecevyeHnit
IPSMBIX U ITIOCKOCTEN

04.10.2024

16

Mertoz cne1oB A MOCTPOCHUS
ceueHuid. CBOMCTBA nepecevyeHnit
MPSIMBIX U IJIOCKOCTEN

09.10.2024

17

[TocTpoeHue cedenuii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Co3zmanue
BBIHOCHBIX qepTen(eI‘/’I " 3al1UCh II1aroB
MOCTPOCHHSI

10.10.2024

18

[TocTpoenue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MIOCTPOEHUS

11.10.2024

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
ITOCTPOEHUS

16.10.2024

20

[TocTpoeHue cedeHuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
ITOCTPOEHUS

17.10.2024




21

[ToBTOpenue mnanumetpuu: Teopema o
MPOIOPLHUOHANIbHBIX 0Tpe3kax. [Tomobdue
TPEYTrOJIbHUKOB

18.10.2024

22

[ToBTOpeHue mrannmeTpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus
paSBI/ITI/IH HJIaHI/IMeTpI/II/I )41 CTGpGOMCTpI/II/I

23.10.2024

23

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2024

24

B3anMHOE pacnosioKeHUe NpsIMbIX B
npocTtpaHcTse. CKpeluBaromuecs
npsimble. [Ipu3Haku ckpenuBaromuxcs
npsiMbIx. [lapannensHble NpsiMbIe B
IIPOCTPAHCTBE

25.10.2024

25

Teopema o cyniecTBoBaHNU U
€IMHCTBEHHOCTH MPSIMOI NapajuieIbHON
JAHHOM IPSIMOMU, IPOXOAILEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKalIE Ha
JaHHOU npsimoid. JlemMma o nepeceueHnun
HapajljieNIbHbIX IPSIMBIX IIJI0OCKOCTBIO

30.10.2024

26

[TapannenbHOCTb TpEX NPSIMBIX.
Teopema o0 Tpéx mapajieNbHbIX NPSMBIX.
Teopema 0 CKpelnBarOIUXCsl MPAMBIX

06.11.2024

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NMapaIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B mapaienbHON MPOEKINN

07.11.2024




28

LentpanbpHas mpoeKus. YTom C
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJI
MEXY NPSIMbIMU

08.11.2024

29

3aaun Ha JJ0KA3aTeIbCTBO U
HCCIIEZIOBAaHHE, CBS3aHHBIE C
PacIoyIoKEHUEM MPSIMBIX B
IIPOCTPAHCTBE

13.11.2024

30

[ToHsTHSA: MapallIETbHOCTD NMPSAMOUN 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJlJIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napauIeIbHOCTU IPIMON U
IIJIOCKOCTH

14.11.2024

31

I'eomeTprueckue 3a1a4u Ha BHIYHUCIICHUE
U J0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapaJIJIeIbHOCTBIO MPAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

15.11.2024

32

ITocTpoenue ceueHust, IPOXOAIIETO
4yepe3 JaHHYIO NIPSAMYIO Ha YEPTEXKE U
MapajuieIbHOTO Apyroi npsiMoi. Pacuér
OTHOILEHUN

20.11.2024

33

[TapannensHas mpoeKius, IPUMEHEHUE
JUTSL TIOCTPOEHHMSI CeUeHU Ky0a 1
napamuienenumnena. CpolicTBa
napajuiesienumneaa u Ipu3Mbl

21.11.2024

34

HapaJ'IJ'IeHBHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napaJuIeJIbHOCTH IBYX IJIOCKOCTEH

22.11.2024

35

Teopema o0 napamiebHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,

27.11.2024




MPOXOASAIIEH Yepe3 TOUKY, He
MPUHAJICHKAILYIO TAHHOM MJIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa mapauieNIbHBIX IJIOCKOCTEH: O
MapAIJIETLHOCTH MPAMBIX MTEPECCUCHUS
MpU MEPECEUCHUH JBYX MapalIeIbHbIX
IUIOCKOCTEMN TPEThEU

28.11.2024

37

CBolicTBa mapajuiesIbHBIX MJIOCKOCTEM:
00 oTpe3kax mapauieIbHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEKY MapajuieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH TTPSIMOI C
JBYMs [TapajlyIeIbHBIMU TJIOCKOCTSIMHU

29.11.2024

38

[ToBTOpenue: Teopema [ludaropa Ha
IJIOCKOCTH

04.12.2024

39

[ToBTOpEHUNE: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOJIbHHUKA

05.12.2024

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesenuneaa

06.12.2024

41

Brruncnenue UMH OTpe3KOB B KyOe U
MPSIMOYTOJIbHOM NIapajuleIenune e

11.12.2024

42

IleprieHIUKYIAPHOCTD NPSIMOU U
mnockocTy. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSIMON U
IIJI0OCKOCTH

12.12.2024

43

[leprieHIUKYIAPHOCTD NPSMOU U
mnockocTy. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMOM U
IIJIOCKOCTH

13.12.2024




Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH

44 4yepe3 TOUKY IPOCTPAaHCTBA U 18.12.2024
NEPIIEHAUKYISIPHON K MIIOCKOCTH
45 [InockocT U epreHAuKyIsIpHbIE UM
MPSIMBIC B MHOTOTPaHHUKAX 19.12.2024
46 [TnockocTH 1 IepIEeHANKYIISIPHBIC HM
MPSIMBIE B MHOTOTPaHHHUKAX 20.12.2024
[eprienAuKyIISIp ¥ HAKJIOHHASL.
47 E;;:I;I:I(;[e;ze MEPIEHAUKYIISIPA U3 TOUKH 95 12 2024
[leprienAUKYISp ¥ HAKJIOHHASL.
48 [TocTpoeHne nepreHANKYIIspa U3 TOUYKU 96.12.2024
Ha MPSAMYIO
49 Teopema o Tpéx nmeprneHAnKyIsIpax
(npsiMas u oOpatHas) 27.12.2024
50 Teopema o Tpéx neprneHAUKyIsIpax
(npsimast 1 oOpaTHasi) 15.01.2025
51 VYo Mexay CKpelBaroIUMUCs
MPSIMBIMU 16.01.2025
[Tonck nmeprneHANKYISIPHBIX MPSIMBIX C
52 Eif;?:::e ;epHeHHHKyHﬁpHBIX 17 01.2025
53 OpToroHajibHOE MPOCKTUPOBAHUE 99 01.2025
IToctpoenue ceuenuii kyba, mpu3Msl,
54 MPABUIILHOM MHUPAMUIBI C TOMOIIIBIO 93.01.2025

OPTOTOHAJILHOM MPOEKIINH




55

[TocTpoenue ceuenuii kyoa, MpU3MBI,
MPaBUJILHON MUPAMU/IBI C TOMOLIBIO
OPTOTOHAJILHOM MPOEKIIUU

24.01.2025

56

CumMMeTpHs B MPOCTPAHCTBE
OTHOCHUTEIbHO M1ockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

29.01.2025

57

[Ipu3Hak nepneHAuKyISIpPHOCTH IPSIMOU
U IUIOCKOCTH KaK CJIEJCTBUE CHMMETPHUH

30.01.2025

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

31.01.2025

59

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSHUM OT TOYKHU J0 IIIOCKOCTH

05.02.2025

60

CriocoObl OIyCTUTh NEPIEHANKYJIAPBIL:
CUMMETpHUs, CABUT TOYKHU I10
NapajuieIbHON IIPSIMOU

06.02.2025

61

CaBur no HenapasuieJIbHON IPsMOH,
U3MEHEHUE PACCTOSHUI

07.02.2025

62

KontponsHast padora "B3anmuoe
pacrookeHue NpsMBIX U IIIOCKOCTEN B
npocrpaHcTae"

12.02.2025

63

[ToBTOpEHME: Yroa MEX Iy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

13.02.2025

64

[ToBTOpEHME: YrOI MEKITY
CKPELIMBAIOIMIMMHUCS NPSIMBIMH B
MIPOCTPAHCTBE

14.02.2025




65

I'eomeTpuueckre METO bl BEHIYUCICHHS
yTia MEeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

19.02.2025

66

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JABYI'PAaHHOI'O yIJia

20.02.2025

67

[Teprien quKyIsIpHBIC TIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYJISIPHBIX
IJIOCKOCTEHN

21.02.2025

68

[Ipu3Hak nepnesANKyISIPHOCTH
IIJIOCKOCTEM; TEOpEeMa O MPSIMOU
[EpeCcedeHus IByX IUNIOCKOCTEM
NEePIEHANKYJIAPHBIX TPEThEH MIIOCKOCTH

26.02.2025

69

[IpssmoyromibpHbIN napasuienaenunesn; Kyo;
HU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesenuneaa

27.02.2025

70

Teopema 0 AMaroHanu NpPsMOYTOJIBHOTO
napajuleNienuIesia U CIeCTBUE U3 Heé

28.02.2025

71

CTepeOMeTpI/I‘-IeCKI/Ie W NPUKITaIHBIC
3aaa4u, CBA3aHHbBIC CO B3aMUMHbBIM
PACIIOJIOKCHHUEM MPAMBIX U IIJIOCKOCTHU

05.03.2025

72

HOBTOpeHI/IeZ CKpPCIIUBAIOIIHCCA
OpsAMBIC, MAPAJUICIIBHBIC INIOCKOCTU B
CTaAaHJAPTHBIX MHOTOT'paHHUKAX

06.03.2025

73

[Tapa mapajtenbHBIX IOCKOCTENH HA
CKPELIUBAIOMINXCS MPSAMBIX, PACCTOSIHUE
MEXKy CKPEIINBAIOIIUMUCS MPSIMbIMU B
IIPOCTBIX CUTYaLUAX

07.03.2025




74

PaccrosiHre OT TOYKH JI0 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 0 TIOCKOCTH

12.03.2025

75

Brruncnenue paccTosHUNA MEXIY
CKPEIIMBAIOIIMMHUCS IPSIMBIMU C
ITOMOIIBIO NEPIEHIUKYIIAPHOU
IJIOCKOCTH

13.03.2025

76

TpéxrpaHHblid yroj, HEPaBeHCTBA JIs
TpPEXIpaHHBIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yIila

14.03.2025

77

DneMeHTHI CHEePUIECKON TEOMETPHH:
reoJIe3nYEeCcKue JIMHUU Ha 3emiie

19.03.2025

78

KonTponpHas padota "YTiisl u
paccrosiHus"

20.03.2025

79

CucremaTu3zauus 3HaHUN
"MHOrorpaHHuK U €ro 3J€MEHTHI"

21.03.2025

80

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa

02.04.2025

81

[Ipusma. [IpssMas u HaKIOHHAS TPU3MBI.

[IpaBunbpHas npuzma

03.04.2025

82

[Ipssmoit napayenenunen,
MPSIMOYTOJIBHBIN Mapasuiesnenunes, Kyo

04.04.2025

83

Brimykibie MHOrOrpaHnHukd. Teopema
Diinepa

09.04.2025

84

Beinykiibie MHOrorpaHHuku. Teopema
Olinepa. IIpaBuibHbIE 1
IIOJIYIIPABUIIBHBIE MHOTOIPaHHUKU

10.04.2025




85

KontponbHas padota "MHOrOrpaHHUKY'

11.04.2025

86 [TonaTHE BEeKTOpa Ha MJIOCKOCTHU U B

MMPOCTPAHCTBE 16.04.2025
87 CymMa BEKTOpOB 17.04.2025
88 Pa3zHocTh BekTOpOB 18.04.2025
89 [TpaBuiio mapasienenureaa 93.04.2025
90 YMHOXK€EHHE BEKTOpa Ha YHUCIIO 94.04.2025

Pasnoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIINX B OTHOMN 95.04.2025

TUTOCKOCTH
92 CkayisipHO€ TTPOU3BEICHUE 30.04.2025
93 Brruucrienue yria Mexay BEKTOpaMu B

MIPOCTPAHCTBE 07.05.2025
94 [IpocTeiimme 3aga4n ¢ BEKTOpaMH 08.05.2025
95 [Ipocreiimme 3a1a4n ¢ BEKTOpaMH 14.05.2025
96 [Ipocrefimme 3a1a4un ¢ BEKTOPaAMH 15.05.2025
97 [IpocTeiiue 3aaun ¢ BEKTOpaMu

16.05.2025




98 O00011IeH1E U CUCTEMATH3aIIUs 3HAHUH 1 21.05.2025

99 O00011IEHNE U CUCTEMATU3alMs 3HAHUN 1 22 .05.2025

100 Hrorosas KOHTpOJIbHAS paboTa 1 23.05.2025

101 Nrorosast KOHTpoOJIbHAsE paboTa 1 28.05.2025

102 O060011IeH1E U CUCTEMATH3aIIUs 3HAHUH 1 29.05.2025
OBLIEE KOJIMYECTBO YACOB I10 102

[MTPOT'PAMME




11 KUIIACC

Ne
/o

10

11

Tema ypoka

[ToBTOpenue tems! "KoopauHatsl
BEKTOpa Ha IUNIOCKOCTH U B
npocTtpaHncTae”

[ToBTOpenue tems! "CkansgpHoe
IIPOU3BEIEHUE BEKTOPOB"

IToBTOpeHue TeMbl "Brruncienue yria
MEK]ly BEKTOpaMu B MPpOCTpaHCTBE"
[ToBTOpenue Tems! "YpaBHeHHE MPSAMOI,
MPOXO/ISIIIECH uepe3 JBe TOUKH"
YpaBHEHME MJIOCKOCTH, HOPMAJIb,
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX

VYpaBHeHUE MJI0CKOCTH, HOPMAJlb,
ypaBHEHHE TIJIOCKOCTH B OTPE3Kax

BexropHoe npousseneHue

JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE
IPOrpaMMUPOBAaHNE

JIvHeiHbIe HEpaBEHCTBA, JTUHEMHOE
IIPOrpaMMHUpPOBaHUE

AHAJIMTUYECKHE METO/IbI pacyéTa yria

MCXKAY NPSAMBIMHA B MHOT'OT'PpaHHHUKAX

AnanmuTtuyeckue MCTOJbI pacqéTa yria
MCKAY IIOCKOCTAMU B MHOTOI'paHHUKAX

KoaunuyecTBOo 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHyeckue
padoThI

Jara
U3y4eHus

DJICKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

22

dopmyiia pacCTOSHUS OT TOUKHU 10
IUIOCKOCTH B KOOpAMHATAX

HaxoxeHne pacCTosiHUNA OT TOYKHU 10
MIJIOCKOCTH B Ky0Oe

Haxoxnenue paccTossHUl OT TOYKH 110
IIJIOCKOCTH B IIPABWJIBHOW ITUpaMULIE

KoHTtponbHas padota "AHamuTH4ecKas
reometpus"

CeueHus MHOI'OIrpaHHUKOB!
CTaHJAPTHBIC MHOT'OI'PAHHHUKH

CeueHHUS MHOTOT PAHHHUKOB: MCTO
CJICAOB

Ceuenns MHOT'OI'PaHHHUKOB:
CTaHJAPTHBIC INIOCKOCTHU, IEPECCUCHUA
MMPSAMBIX U MJIOCKOCTEH

[TapajutenbHbIC PSAMBIE U TUIOCKOCTH:
NapajjieabHbIE CEYEHUS

[TapayutenbHbIEe PAMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUIN

[TapannenbHble IPSIMBIE U IIIIOCKOCTH:
YIJIBI MEXKY CKPELIUBAIOIIUMUCS
IPSAMBIMU

[leprnieHuKyNIsIpHBIE MIPSIMBIE U
MJIOCKOCTH: CTaH/IAPTHBIE Mapbl
NepHeHANKYISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUHM MHOTOTPAaHHUKOB



23

24

25

26

27

28

29

30

31

32

[TepnieHuKyIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TpeX
NEPIECHIUKYIIApax
[lepnenaukynsipHble NpsIMBbIE U
IUIOCKOCTH: BBIYUCIICHHUS JJIVH B
MHOT'OTpaHHHUKaX

[ToBTOpenue: momanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TIomIaael, CooopakeHus Mo 100ust

[ToBTOpEHUE: MmoIaIU
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIoIIaael, CooOpakeHus Mo 100ust

[ToBTOpenue: miomanu
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JISI
iomiaaen, cooopaxeHus moaoous

[Tmonaau ceyeHnii MHOTrOrpaHHUKOB:
TUIOMIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00HS

[1monaay ceyeHnii MHOTOrpaHHUKOB:
IUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacCTH, COOOPaKEHUsI TO00US
KonTtponsHas padora "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPAaHHUKOB"

O06béM Tena. OO6BeM MPSIMOYTOIBLHOTO
napajuiesienumne/1a

3anaun 00 yaABOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPHUCEKIIH yriia



33

34

35

36

37

38

39

40

41

42

43

CTGPGOMeTpI/I‘{eCKI/IC 3a4a4u, CBA3aHHBIC
¢ 00BéMOM MMpAMOYT'OJIBHOT' O
napajjiciacnuicaa

[IpuknagHeie 3a1a4n, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napajuiesenune1a

O0BEM psIMON TIPU3MBI

CrepeoMeTpuuecKue 3a/1auu, CBI3aHHbIE
C BBIUUCIICHHEM 00BEMOB MPSMOit
MIPU3MBI

[TpuknaaHbIie 3a7a49u, CBSI3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI

Brruncienne 00bEMOB TeJ ¢ IOMOILBIO
onpenenéHHoro uarerpaiga. O0sEmM
HAKJIOHHOH MPU3MBI

Brrancienre 005EMO0B TEJ ¢ HOMOIILIO
onpenenéHHoro uarerpaia. O0sEmM
HI/IpaMI/IIILI

dopmyna 00bEMa MUPaAMH/IBL.
OTtHoleHNe 00bEMOB TUPAMU]T C
00LIMM YIJIOM

®dopmyra o0bEMA TUPAMUIBI.
OTtHolieHNe 00bEMOB TUPAMU]T C
O0IIUM YTIIOM

CrepeoMeTrpuueckue 3a/1auu, CBI3aHHbIE
¢ 00bEMaMK HaKJIIOHHOW TIPU3MBbI
CrepeomMeTpHUeCKHE 3aa9H, CBSI3aHHbIC
¢ 00bEMaMH UPAMUIBI



44

45

46

47

48

49

50

o1

52

53

54

55

[Tpuxnanueie 3ana4n no reme "OObEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBI3aHHBIE C 00BEMOM MTUPAMHUIBI

[Ipumenenne 00bEMOB. Boruncienue
PacCTOAHUA O INIOCKOCTH

KoHntponbnas padora "O0bEM
MHOrOrpaHHHKa"

[MwimHapuyeckas MOBEPXHOCTb,
o0pasyrolye HUINHAPUIECKOH
MIOBEPXHOCTH

Hwmmaap. [psmoit KpyroBon HUIUHAP.
ILnomaae MOBEPXHOCTH LHWIIMHAPA
Konnueckast moBepxHocTh, 00pasyromiue
KOHM4eckoi nosepxHoctu. Konyc

CedeHune KOHyca MIOCKOCTHIO,
napajyuieIbHOM MII0OCKOCTH OCHOBAHUS

VYceuénnblii koHyc. M300paskeHne
KOHYCOB M YCEUEHHBIX KOHYCOB

[Inomans OOKOBOI MOBEPXHOCTU U
IIOJIHOY ITIOBEPXHOCTU KOHYyCa

[Tnomaae 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3aauu Ha
JIOKAa3aTeJIbCTBO M BEIYHCIIEHUE,
MMOCTPOSCHHUEM CEUEHUH ITUIUHPA,
KOHycCa



56

S7

58

59

60

61

62

63

64

65

66

CrepeoMeTrpuueckue 3aaaun Ha
JIOKA3aTeJIbCTBO M BEIYHCIIEHUE,
MMOCTPOCHUEM CEUEHUH ITUITUHPA,
KOHycCa

[Tpuknagabie 3a1a4M, CBSI3aHHBIE C
ATUHAPOM

[pukiagnablie 3a1a4n, CBsI3aHHBIE C
IIMHAPOM

Cdepa u map

[lepeceuenue chepsl u mapa ¢
iockocTrio. Kacanue mapa u cepbr
TUTOCKOCTBIO. Bt 1 m300pakeHune mapa
[Tepeceuenue chepsl u mapa ¢
riockocThio. Kacanue mapa u cepsl
IUIOCKOCTRIO. B 1 n300pakeHue mapa
VYpasuenue chepst. [Tnomans chepst u
e€ yacren

Cummetpus cdepsl U mapa

CrepeoMeTpuuecKkue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
CBsI3aHHBIE CO cpepoii u mapom,
MIOCTPOCHUEM MX CEUCHHI TUIOCKOCTHIO

CrepeomeTpuuecKkue 3a1auu Ha
J0Ka3aTCJIbCTBO U BBIYMCJIICHUC,
CBsI3aHHBIE CO Cepoii U MapoM,
MIOCTPOCHUEM UX CEUCHHI TUIOCKOCTHIO

[IpuknagHeie 3a1a4n, CBA3aHHBIE CO
cdepoii u mapom
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[ToBTOpEHUE: OKPYKHOCTH Ha
TUIOCKOCTH, BEIYMCIICHUS B OKPYKHOCTH,
CTaHJapTHBIC MTOT00uS

Paznuansie KOM6I/IHaIII/II/I TCJI BpalllICHUA
U MHOI'OT'PpaHHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

3agaum o Teme ""Tena u MOBEpXHOCTH
BpauieHus"

KonTposnbhnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

O6bém nununaapa. Teopema 06 00bEME
MMpAMOro qujinHApa

Beruncnenne 06bEMOB Tell C MOMOIIBIO
omnpenenéHHoro uHTerpaita. Oopem
KOHyCa

[Tromany OOKOBOM M OJTHOM
MTOBEPXHOCTH KOHYCa

CrepeoMeTpriecKre 3a/1auH, CBI3aHHbIC
C BBIYMCIICHHEM 00BEMOB IHIIUH/PA,
KOHYyca

[Ipuknaaneie 3aaauu o Teme "OObEMBI
Y TUIOLIAM TIOBEpXHOCTEH Teu"

OO0OBEM 1Iapa 1 IapoBOro CEKTopa.

Teopema 06 06béme mapa. [lnomans
cdepsl. CTepeoMeTpuuecKie 3a1a4H,
CBSI3aHHBIE C BBIUKCIIEHHEM 00HLEMOB
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mrapa, mapoBOro CErMEHTa U apoBoro
CCKTOpa

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM 11apa U
momaso cepbl. COOTHOMIECHUS
MEXy TUIOIIAISIMH IIOBEPXHOCTEH U
00BEéMaMU ITOTOOHBIX TEJT

[TonoOHbIe TeNa B MPOCTPAHCTRE.
N3menenne 06bEMa ipu 110100UH.
CrepeoMeTpHUECKHUE 3a]a9H, CBSI3aHHBIC
C BBIYHCIICHHEM O0BEMOB TEJ U
IoIIaiel TOBepXHOCTEM

KonTtponbnas padora "[1nomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBbIX TN

JIBIKEeHUS IPOCTPAHCTBA.
Orobpaxkenus. [[BuKeHUs U paBEHCTBO
¢uryp. OOmime cBoHCTBa IBUKEHUI

Bubl nBrkeHMI: ITapauieIbHbIN
MIEPEHOC, LIEHTpaIbHasi CUMMETPHS,
3epKaJIbHasi CAMMETPHS, TOBOPOT
BOKPYT NPSIMOM

[IpeoOpazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

I'eomeTpuyeckue 3a1auu Ha

MMPUMCHCHUEC NBHUKCHUA

KoHnTponpHas padora "BekTops! B
npocTpaHcTBe"
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O6o6maromee noproperue 11 moHsTHii
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMATH3aIUsl 3HAHUIL:
"[lapay1eIbHOCTD NMPSMBIX U
IJIOCKOCTEN B mpocTpaHcTse"

O6o6maromee nmoBropeHue 11 moHsTHiI
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alIlMsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee moBropeHue 11 moHsTHi
1 MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alMsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee nmoBropeHue 11 moHsTHi
1 MeTO/I0B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMATH3aIUs 3HAHUI:
"O6beM MHOrorpaHHuka"

O6o6maromee nmosroperue 11 monsTuit
U MEeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"O6beM MHOrOrpaHHuka"

O6o6matomee nmoBropeHue 11 mons Tt
U MEeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUM:
"ITnomaamn moBEPXHOCTU U OOBEMBI
KpYyTJibIX Ten"

O6o6matomee moBropeHue 11 monsTuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHIA:
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"ITnomaau mMOBEpXHOCTH U 0ObEMBI
KpyIJibIX Ten"

Wrorosas koHTpoJsibHAsA paboTa
HroroBasi koHTpoIbHAs paboTa

[ToBTOpenue, o6odIIEHNE U
cHUCTeMaTH3alrs 3HaHUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HAYKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTepeOMETPUH Kak
HAYKU U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BuTus CTepeoMEeTpUH Kak
HAYKU U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BuTus CTepeoMeTpuu Kak
HAYKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BuTus CTepeoMeTpuu Kak
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

Hcropus pa3BuTus CTepeoMeTpuu Kak
HaYKU U €€ poJib B Pa3BUTUHU



COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
Hcropus pa3BuTHs CTEpEOMETPHUM KaK
HayKH U €€ poJIb B Pa3BUTUU

102 1
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME






YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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