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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[Tockonpky  JorM4yeckoe  MbIIUIEHHE,  (OpMUPYEMOE€  IpU  H3Y4YEHUHU
00y4aIOIUMHUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHUECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znueckux 3aaau.

[enb ocBoeHus mporpaMmbl yueOHOTo Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4arommxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJIAIOUIEH mpeaMeTHol obnactu «MaremaTuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHMM U JIeHCTBUH,
ce(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(ecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciMpeHne MpeACTaBICHUS] O TEOMETPUH KaK YaCTH MHPOBOW KYJIbTYPHI U
¢dbopMupOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1aY;

dbopMupOBaHrE YMEHUsS paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATbHOM
MHUpPE MHOTOTPAaHHUKH M Tejla BpaIICHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE
MOJIENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TeOopHui, (opMHpOBaHME TMOHWMAHUS POJM AKCUOMATHUKH TIPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoOBaHHE yYMEHHS BIAJECTh METOJAaMHU J0Ka3aTeIbCTB M alTOPUTMOB
pellieHusl, YMEHUSI MX MPUMEHSThb, MPOBOJIUTH JOKa3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PEeUICHHs CTEPEOMETPUUECKUX 3aJ1au U 3a]a4 C MPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xnmaccax, OTHOCUTCS KO BCEM COJAEPKATEIbHBIM JUHUSAM Y4EOHOTO Kypca, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 10 TojaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil paboueit
IPOrpamMMbl, PacHpeleEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHnnanuu  00ydeHHS, MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISIONIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOJATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yuéroMm BbIOOpa Oyaymied mnpodeccuu, obecrieunBas MPEEeMCTBEHHOCTb MEXKIY
oOuM 1 ipodeccuoHaILHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 ygaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeOMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOe pacnonoxeHue NpsiMBIX B IIPOCTPAHCTBE: IIE€pPECEKarolumecs,
NapajuieJibHble W CKpelmBarouecss npsMble. [Ipu3Haku CKpemmBaronmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
U 1uiockocTd. [lapaiienbHoe M LEHTpPaJIbHOE MNPOEKTUPOBAHUE, H300pakeHUE
¢uryp. OcCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpOeKTHUpoBaHUs. W300paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTIJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKy NMPAMBIMU B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NAPAUICIBHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
[IEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  TUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMepIeHINKYIIApax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBOICTBa IJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBas W MOJHAsA TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IAPAUIEIENUNET W  €ro0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MpaBWIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IPaBUJIbHAS MpU3Ma U



MpaBWIbHAs MHPAaMHIA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KkyO0. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAEKA3IP U UKOCAIIP.

Breruncienre 971€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MNHUpPaMUIBbI,
TeopemMa O IUIOMIAAN YCEUEHHOW MTUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpUS NPaBUIBbHOU
MAPAMHUIBL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
yycno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpPAHMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UIUIMHIPUYECKAs] TMOBEPXHOCTb, KOHHUYECKAsi IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHus:
MUWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka nuimHiapa u koHyca. Cummerpusi chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuaIbl U KoHyca. O0BEM Iapa U 1mapoBOTO
CEerMEHTa.

KoMOuHnanuyn Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipusma, BmmcaHHas B
MWINHAP, ONMHMCAaHHAas oOKojio muwiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue mapa u cdepsl miaockocTbio. [loHSITHE MHOrOrpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILICHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOaaAb chepbl U e€ yacTei.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUs TUINHApPA
(mapaJuienbHO MW TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJIEeIOB, METOJ BHYTPEHHEIrO0 MPOEKTUPOBAHUS, METOJ| MEepeHoca
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHars! Bekropa. PasznoxeHune Bekropa
no 6asucy. KoopaMHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TE€OMETPUUYECKUX
3ajay.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUss W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKEHUN: TapaulelbHBIA IEpPEeHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIINHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLEyp TPaKIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (u3nYecKass aKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4eckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHWE BIWSHUSI
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OIICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEYECKOM MAEesTeIbHOCTHU, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBHUS

Bba3oBble Jioruyeckue JAeiicTBUS:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHH, YCTAaHABIMBAThH CYIICCTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHHsI, KPUTEPHUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOMCHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIIOUCHUI 110 aHAJIOTHU;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KAa3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHHUM
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, IIPUBOIUTEH MMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpPEYUE,  MpOOIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
OpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKKe BBIIBUraTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh ACUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTD uHdopmaIun 1o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHBeEpPCaAJIbHbIE YUeOHbI€e e CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTAaX, AaBaTb ITOACHCHHA II0 XOAY PCHICHHA 3adadu,
KOMMEHTUPOBATh NOJIYYEHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jajora, oOHapY)KUBaTh Pa3Mude M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BAaHUs,
MPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (POpMaAT BBICTYIUIEHHS € YYETOM 3ajay
MPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAaLIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPHU PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBICHATH MPUYUHbI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapuBaThCs, OOCYX JaTh MPOLECC M Ppe3yJabTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX ¢opMax paboThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOET0 BKJAjJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pelIeHny 3a1a4 ¥ MPOBEJACHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
r€OMETPUYECKUX 33/1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMOM U
IJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTUpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIMOIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIONIAAM  IOBEPXHOCTEM  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMKJia), FTCOMETPUUECKUX TEJ C TPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHSATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OChb U IUIOCKOCTh CHUMMETPHM, LEHTP, OChb W IUIOCKOCTH CUMMETPUHU
¢uryper;

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

e BBINOJIHATHACHCTBUSIHABEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUN H
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYMH, MPUMEHSISI HU3BECTHBIC METOJIbI
MIPU PEIICHUH MaTeMaTUYECKUX 3aj1ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEACTaBICHHYIO Ha
4yepTeKax U pUCYHKaXx;

e TMPHUMEHATH TMOJYYEHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallU, MPUMEHSATh HU3YYEHHBIE MOHATUS B
npolecce IOMCKa pelleHusT MaTeMaThyecku  CcPOopMyIHpPOBAHHOMN
npoOeMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEITUUHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBAThH MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: ITMIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOOKeHNe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIlICHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU Tell
BpaIieHNUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy u
OTMKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatbh u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOIIEPAIIUUHAIBEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHE 331Ul Ha BBIUYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB W TeJ BpaIleHUS TIPH
MapaJJIeTIbHOM  TIEPEHOCE, UCHTPAIBHOM CHUMMETPUH, 3EPKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayieTbHO U MEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapayiiebHbIe
OCHOBAHUIO M MPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCTIONIb30BaTh METOJBI TOCTPOCHUS CEUEHWI: METON CIEl0B, METOJ
BHYTPEHHETO MIPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIIEeH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUYECKUEY TBEPKICHNUS,

OPUMEHATh TeoMeTpuueckre (akThbl U1l PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUU, IPUMEHITh U3YUEHHbBIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJIEIUPOBATH
pEalIbHBIE CHUTYAllMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKHWE 3a/laud, CBA3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBouacos DJIEKTPOHHbBIE
Ne HanmeHoBaHMepa3/1e/I0B H (uudpossbre)
n/n TEeMIIPOrpaMMbl Bceero Konrponsnsie | Ilpakradeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 BBenenue B crepeoMeTpuro 23 2
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g .
IIPOCTPAHCTBE
4 [lepneHIUKYISPHOCTD MPSMBIX U )5
IJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl M pacCcTOSHUS 16 1
MHororpanHuk# 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KonuyecrBouyacos DJIEeKTPOHHbBIE
No 11/ HaunmeHoBaHHMepa3/1e/I0B H Komrpoabiste | Tpaxcrmccxe (uudpossbre)
TEeMIIPOrPaMMBbI Bcero o0pa3oBaTebHbIEpeCypPC
padoThI paboThI o
1 AHanuTnyeckas reoMeTpus 15 1
) [ToBTOpEHME, O606IIICHI:IC " 15 !
CUCTEMaTu3alusl 3HAaHUH
3 OO6BbEMMHOTOTpaHHUKA 17 1
4 TenaBpaienus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 |
KpYTJIbIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 )
CHUCTEMAaTH3alMsl 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 g 0
I[TPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoan
Hble
padoThI

IpakTnyeckue
padoThI

JarTa nzydyenus

DJIEKTPOHHBI
e uupposbIe

oOpa3oBareJ

bHBIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, TTApAJIICIBHBIX MPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

05.09.2023

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUIIa U300paXKEHHS Ha PUCYHKE
MJIOCKOCTH, MApaNIIENbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

08.09.2023

[TonsaTHA: NEepeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJTYIIPOCTPAHCTBO

08.09.2023

Bxoanast konTponpHas padora Nel

12.09.2023

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

15.09.2023

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

15.09.2023

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEZICTBHS U3 HUX

19.09.2023




AXCHOMEI CTEPCOMETPHHU U IICPBEIC
CICACTBUA N3 HUX

22.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cieactBus U3 HUX. CrocoOsbl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaYEHUSATIPSAMBIX U TUIOCKOCTEH

22.09.2023

10

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.
N306paxkeHnenepecedeHunoTyY€HHBIXIIIOC
KOCTEH.
PackpammBaHnenocTpoeHHbIXCEYEHUPA3HbI
MUIIBETaAMU

26.09.2023

11

N300pakeHue ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N300paxeHnenepecedeHuanony4eHHbIXIIIIOC
KOCTEH.

PackpammBaHnenocTpOeHHbBIX CEYEHUIPA3HBI
MHUIIBETaMHU

29.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.
N3o0pakeHuenepeceueHUSIMOTYIeHHBIXIIIOC
KOCTEH.

PackpaimBaHuenocTpOeHHBIX CEUeHUHPa3HbI
MUIIBETaAMHU

29.09.2023

13

N300paxenune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N300pakeHnenepecedeHus 0Ny YeHHBIXILIOC
KOCTEH.

PackpamnBaHHENOCTPOECHHBIX CEYEHUPA3HbI

03.10.2023




MHIIBCTaMH

14

Merton cinenoB uisi HOCTPOCHUS CEUCHUM

06.10.2023

15

Mertop cieq10B Uit HOCTPOCHUS CEUEHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

06.10.2023

16

Mertoz cieq10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

10.10.2023

17

[TocTpoeHue ceueHuil B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX LIepTC)KeI\/JI U 3allUCh HI1aroB
MOCTPOCHHMS

13.10.2023

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX LIepTe)KeI\/JI " 3allUCh HIaroB
MMOCTPOCHHUS

13.10.2023

19

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTe>Ke171 " 3alliCh HIaroB
MTOCTPOCHHUS

17.10.2023

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTe>I<eI‘/'I M 3aII1MCh 111aroB
MTOCTPOCHHUS

20.10.2023

21

[ToBTOpenue mnanumeTpuu: Teopema o
MIPOIOPIIMOHANIBHBIX OTPE3KaX.
[TogoOueTpeyroIbHUKOB

20.10.2023

22

IToBrOopenue mianumerpun: Teopema

24.10.2023




Memnenas. PacueTsl B ceueHUAX Ha BBIHOCHBIX
yeprexkax. Mcropuspa3BUTUAIIIIaHUMETPUN U
CTEpPEOMETPUU

23

Kontposbnas padota No2 "AKCHOMBI
crepeomerpun. Ceuenus"

27.10.2023

24

Bsaumnoe pacrnonoxeHue npsiMbix B
npocTpancTBe. CKpeuBarouecs npsmele.
[Ipu3Haku CKPEMUBAIOIINXCS MPSMBIX.
[TapannensHbIeIPSIMBIE B IPOCTPAHCTBE

27.10.2023

25

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. Jlemma o
nepeceueHNUIapaIIIETbHBIXTPSMBIXILIOCKOC
TBIO

07.11.2023

26

[TapannensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MmapajuleNbHbIX IpsSIMbIX. Teopema o
CKPEIMBAIOIUX CAIPIMbIX

10.11.2023

27

[TapannensHoe npoekTrpoBanue. OCHOBHbBIE
CBOMCTBA MapaJlIeIbHOTO POEKTUPOBAHUS.
N306paxeHnepasHbIXpUryp B
MapajuIeIbHONIPOEKIINI

10.11.2023

28

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

14.11.2023

29

3a;[aq1/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,
CBA3aHHLIC C pACIIOJIOKCHUEM IIPSAMBIX B

17.11.2023




MIPOCTPAHCTBE

30

[ToHsiTHA: MapanaeaIbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBOMCTB anapajuieIbHOCTH IPSIMOU U
IJIOCKOCTH

17.11.2023

31

I'eomeTpuuecKkue 3aja4un Ha BHIYMCIIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajyIeIbHOCTBIO IPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

21.11.2023

32

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTekKe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOIIEHUI

24.11.2023

33

[TapannenbHas NpoeKuus, IPUMEHEHUE JUIs
MIOCTPOEHHSI ceueHul Kyba u
napauienenunena. CpoicTsa
napajuiesienune1a u Ipu3Mbl

24.11.2023

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJisieJIbHOCTH ABYX MJIOCKOCTEH

28.11.2023

35

Teopema o0 mapajieIbHOCTH U
€MHCTBEHHOCTH ITIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MPUHAANIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

01.12.2023

36

CBoiicTBa napayuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEM TPEThen

01.12.2023




Kontponbnas padota Ne3 « [TapamienbHOCT

37 05.12.2023
IPSIMBIX B IIPOCTPAHCTBE

18 [ToBTopenue: Teopema I[udaropa na 08.12.2023
IIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS 08.12.2003
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 IPSIMOYT'OJILHOTO 12.12.2023
napajuiesenune1a

41 Brruncnenue IMH OTpE3KOB B KyOe U 15.12.2023
MPSIMOYTOJIBHOM Tapajuiesenure e
[lepneHquKyISAPHOCTH NPSAMOM U TIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMON U 15.12.2023
IJIOCKOCTH
[lepnieHIUKYIAPHOCTD MPSAMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyJIAPHOCTH IIPIMON U 19.12.2023
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH qevpes 9122023
TOYKY IIPOCTPAHCTBA U MEPIEHANKYIAPHON K
IJIOCKOCTH

45 [InockocTH ¥ IepneHAUKYISIPHBIE UM 2. 12.2003
IIPsIMbIE B MHOTOTpaHHHUKAX

46 [InockocTH ¥ IepneHAUKYISIPHBIE UM 26.12.2003
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue 79.12.2023
MEPIEHIUKYIIAPA U3 TOUKU Ha IPAMYIO

43 IIepnennukynsp u HakinoHHasd. [loctpoenue 29.12.2023

NEPIEHIUKYIISIPA U3 TOYKH HA NIPSIMYIO




Teopema o Tpéx nepneHAUKYIspax (mpsmas

49 09.01.2024
u oOparHasi)

50 Teopema o Tpéx nepneHAUKYIspax (Mpsmas 12.01.2004
u oOpartHas)

51 YronmexayCKpemyBaroIUMHUCAIIPSIMbIMU 12.01.2024

50 [Touck neprneHauKyISpHBIX MPSAMBIX C ) 16.01.2024
ITOMOUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpTOroHaJIbHOECNIPOEKTUPOBAHUE 19.01.2024
[Toctpoenue ceuenuii kyoa, pU3Mbl,

54 MPABWIBHON MUPaMHUJIBI C TOMOIIBIO 19.01.2024
OpPTOTOHAJIBLHON MPOEKINH
[Toctpoenue ceuenuii kyda, pU3Msl,

55 MPaBUJILHON MTUPAMHJIBI C TTOMOIIBIO 23.01.2024
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [lnockocTucuMmeTpuii B 26.01.2024
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U 26.01.2004
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 HpaBI/IHBHE:Ie MHOIOrpaHHUKHU. Pacuér 30.01.2004
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 HpaBI/IHBHE:Ie MHOIOrpaHHUKHU. Pacuér 02.02.2004
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl OIyCTUTh HEPIIEHANKYISAPHIL:

60 CUMMETPHUS, CABUT TOYKH I10 MAPATIICTbHON 02.02.2024
NpAMOi1

61 CnBur 1o HenmapaIeTbHOU MPSMOH, 06.02.2024




U3MCHCHUC paCCTOHHI/Iﬁ

62

Kontponbnas padota Ne4 "BzanmHoe
PacrosoKeHue MPSMBIX U INIOCKOCTEH B
npocrtpaHcrtae"

09.02.2024

63

IToBTOpEHME: Yroa MexAy MPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOIBHOM
TPEyroJIbHUKE, TEOPEMa KOCUHYCOB

09.02.2024

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

13.02.2024

65

FCOMCTpI/ILIeCKI/IC MCTO/bI BBIYUCIICHUS YyTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

16.02.2024

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

16.02.2024

67

[lepnenaukynspusle miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEN

20.02.2024

68

[Ipu3Hak nepneHaANKYJIAPHOCTH IIIOCKOCTEN;
TeopeMa O IPSAMOH NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

27.02.2024

69

[IpssmoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

01.03.2024

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajiesIenuIes1a U ClIeJCTBUE U3 Heé

01.03.2024

71

CrepeomeTpuuecke U NPUKIAIHbIE 33]1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
NPSAMBIX U INIOCKOCTU

05.03.2024




72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTpaHHUKAX

12.03.2024

73

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX

15.03.2024

74

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

15.03.2024

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHHHKyanHOﬁ IIJIOCKOCTH

19.03.2024

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIiia

22.03.2024

77

DneMeHThI CPEePUIECKON TeOMETPUH:
reojie3nYeckue JTMHUU Ha 3emiie

22.03.2024

78

Kontponbnas padota NS "Yrisl u
paccrostHus"

02.04.2024

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK
€ro 2JIEMEHTHI"

05.04.2024

80

[Tupamupa. Bunsl nupamuy. [paBunsnas
nupamuaa

05.04.2024

81

[Ipusma. [IpsAmast u HAKIOHHASI IPU3MBI.
[IpaBunbHasmpu3zma

09.04.2024

82

[Ipsmoit mapamienenunesn, TpsSIMOYTOJIbHbBIN
napajuiesenumnes, Kyo

12.04.2024




83 BrinykiasiemHororpanuuku. Teopemaldiinepa 1 12.04.2024
Brinykibsie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC 1 16.04.2024
MHOTOTPaHHUKHU

85 Kontponbnas padora Ne6 "MuororpanHuku" 1 19.04.2024

26 [TonsiTue BeKTOpa HA MJIOCKOCTH U B | 19.04.2004
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 23.04.2024

88 PaznocTs BekTOpOB 1 26.04.2024

89 [IpaBumno mapasmienenumnena 1 26.04.2024

90 YMHOKEHUE BEKTOPA HA YUCIIO 1 03.05.2024

01 Pasnoxxenue Bekropa 1o 6a31/1c3v/ TPEX | 03.05.2024
BEKTOPOB, HE JISKAIUX B OJTHON TIIIOCKOCTH

92 CkansipHOETIpOU3BEICHNE 1 07.05.2024

93 f;;t{clilzgf{lzl;lzeyrna MeX/1y BEKTOpaMHU B | 14.05.2004

94 [Ipocreitmmesanaun ¢ BEKTOpaMH 1 17.05.2024

95 Kontponbnas padota Ne 7 «BekTops B 1 17.05.2004
MIPOCTPAHCTBEY

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 21.05.2024

97 [Ipocreiimue 3a1a4m ¢ BEKTOpaMu 1 24.05.2024

98 Hrtoroas koHTpoapHas pabora Ne§ 1 24.05.2024

OBUIEE KOJIMYECTBO YACOB I10 08

I[TPOTPAMME




11 KJIACC

Ne KosnunuyecrBouacos
Jaran3yu | DJeKTpoHHbIenn(ppoBbIcodpa3oBaT
n | Temaypoka Bce | Kourpoabnbie | IlpakTnueckue
eHHUA eJIbHbIepecypChl

/ ro padoThI padoThI
n

[ToBTOpEHUE TEMBI

"KoopaunaTel BEeKTOpa Ha 1

IJIOCKOCTH M B ITPOCTpaHCTBE"

[ToBTOpenue temsl "CkaiispHoe |

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Borunicnenue yria Mexmay 1

BEKTOpaMH B IpocTpaHcTBe"

[ToBTOpeHue TeMsl "YpaBHeHME

MIPSIMOM, IPOXOIAIIEH Yepe3 1BE 1

TOYKH"

VYpaBHEHHE IIIIOCKOCTH,

HOpMaJb, ypaBHEHHE MIIOCKOCTH 1

B OTpe3Kax

VYpaBHEHME MIIIOCKOCTH,

HOpMaJb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BexropHoenpoussenenmne 1

JIuHeiiHbIEHEPaBEHCTBA, 1

JINHEITHOENTPOTpaMMHUPOBAHUE

JInHelHbICHEPABEHCTBA, 1




JUHEHHOETPOrpaMMHUPOBAHKE

10

AHanUTUYECKUE METOIbI
pacuéra yria Mexay IpsiMbIMU B
MHOTOTpaHHUKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexmy
IUIOCKOCTSIMH B
MHOT'OTPaHHUKAX

12

dopmyJiia pacCTOIHUSA OT TOUKHU
710 TUIOCKOCTH B KOOPAWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe

14

Haxoxnenue paccrostauii ot
TOYKH JO IVIOCKOCTH B
MIPaBUJILHON TUPAMUJE

15

KonrtponbHaspabora
"AHanuTHYeCcKassreoMeTpus"

16

CG‘ICHI/ISIMHOFOl"paHHI/IKOBI
CTAaHAAPTHBICMHOT'OI'PAaHHUKHA

17

CeueHnsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

18

CeueHnss MHOTOTPaHHUKOB:
CTaHJapTHBIE IUIOCKOCTH,
IepeceYeHus NPSIMBIX U
IJIOCKOCTEN

19

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: TapajlleIbHbIE
CeUeHUs




20

[TapannensHble npsiMble U
IUIOCKOCTH: PaCUY€T OTHOLUIEHUI

21

[TapannensHbie MpsIMbIE U
TJIOCKOCTH: YTJIBI MEXKITY
CKPEIMBAIOIIUMUCS TIPSIMBIMU

22

[leprnieniuKynspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJaPTHBIE Maphbl
MEPIEeHIUKYIISAPHBIX TUIOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

23

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpeMa O Tpex
MePIeHIUKYIIApax

24

[leprienAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIUUCIICHHUS JJIVH B
MHOT'OI'paHHHKaxX

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
Mog00us

26

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (hOPMYJTbI
JUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSL TIIOIAICH, COOOpaXKEeHHS
og00ust




28

IImomanu ceuenunii
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHUs TOA0OHS

29

IImomanu ceuennii
MHOTOTPAaHHUKOB: TUTOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS OO0

30

KontponbHas pabora
"[loBTOpEHNE: MHOTOIPAHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

31

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesienumne/1a

32

3anauyn 00 yABOCHUU Ky0a, O
KBaJpaType Ky0a; O TPUCEKIUI
yria

33

CrepeoMeTpuuecKkue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napajuieNenuneaa

34

[Tpuknaanele 3a1a4n,
CBSI3aHHBIE C BBIYUCIICHUEM
00bEMa MPSMOYTOJILHOTO
napaiesenunena

35

OO6BEMITPAMOUTIPU3MBI

36

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C BHIYUCIICHHEM




00BEMOB MPSAMOI TPU3MBI

37

[Ipuknanuele 3anaym,
CBSI3aHHBIE C 00BEMOM MPSAMOI
MIPU3MBI

38

Brruncnenmne o0bEMOB Tel ¢
MTOMOMUIBIO ONPEAeNIEHHOTO
WHTErpana.
O06BbEMHAKIIOHHOUTTPU3MBI

39

Brruucienue 00bEMOB TeII C
[IOMOIIBIO OMPEAEIEHHOIO
uHTerpana. O0bEMITUpPaMHuIbI

40

dopmyna 00bEMa TUPAMUIBIL.
OTtHomeHne 00HEMOB TUPAMHU/T
C 00LIMM yTJIOM

41

dopMmyna 00bEMa MUPAMUJIBI.
OTtHomeHne 00BHEMOB TUPAMHU/T
C O0IIUM yTJIOM

42

CrepeomeTpHuyuecKue 3a1auH,
CBsI3aHHBIE C 00bEMaMU
HaKJIOHHOM MPHU3MBbI

43

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTAPAMU/TBI

44

[IpuknagHelie 3aga4u 1Mo TeEMe
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[Ipukitagueie 3aga4u 10 TEME
"O0BEMBI TeNn'", CBSI3aHHBIC C




00BEMOM TTUPAMUIBI

46

[Ipumenenue 0ObEMOB.
Brrauciienue pacctostHus 10
TUIOCKOCTH

47

KonrponsHaspabora
"O6BEMMHOTOrpaHHUKA"

48

]_II/IJII/IHZIpI/IT-IeCKaH IMOBCPXHOCTD,
o0pa3yroIne MUIHHIPHIECKON
IIOBEPXHOCTH

49

HMunmuuap. [psamoi kpyroBoun
uwmaap. [nomans
ITOBEPXHOCTH LIAJIMHIPA

50

KoHnnueckasi moBepXHOCTb,
oOpa3zyroiire KOHHYeCKOU
nosepxHocTu. Konyc

51

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUA

52

Yceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

53

ITnowane OOKOBOI
MMOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTH KOHYCa

54

ITomane OOKOBOI
MOBEPXHOCTU U MOJTHON
MMOBEPXHOCTU KOHYCa

55

CrepeoMeTpHyecKHe 3a1a9i Ha




JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IMOCTPOEHUEM CEUEHU I
LUJIUHApPA, KOHyca

56

CrepeomeTpHuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IMOCTPOEHUEM CEUECHU I
IJIMHpPA, KOHYyCa

57

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C IMJIMHIPOM

58

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C IMJIMHIPOM

59

Cdepa u map

60

Ilepeceuenue cepsl u 1mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

61

Ilepeceuenue chepsl u mapa ¢
II0CKOCThI0. Kacanue mapa u
cepsl IIIOCKOCThI0. Bua u
n300pakeHuemapa

62

VYpasuenune chepsl. [Inomans
cdepsl 1 € gacTei

63

Cummerpusicepsl U mapa

64

CrepeoMmeTpuiecKHe 3a1a4u Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEepoit U MapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




65

CrepeomeTpuueckue 3a1auu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBsI3aHHBIE CO c(pepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

IIpukiaguele 3anauu,
CBsI3aHHBIE CO c(epoii U mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BBEIYHCIIEHUS B
OKPY>KHOCTH, CTaHAapTHBIE
mog00us

68

Paznuunsie KOM6I/IH8.I_II/II/I TCII
Bpalll€HUs 1 MHOI'OI'PaHHUKOB

69

3amaun o Teme "Tena u
MMOBEPXHOCTH BpauieHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

KonTponbhas padora "Tena u
MOBEPXHOCTHU BparieHus"

72

O06wém nununapa. Teopema 06
00BEME PSMOTO IHIHHIpA

73

Brruucienne 00bEMOB TEI C
MTOMOIIIBIO OTPEAETEHHOTO
unTerpana. O6bpEMKOHyCa

74

ITmomaay OOKOBOM M IOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C BHIYUCIICHHEM




00BEMOB IUIIMHPA, KOHYCA

76

[Ipuknagubie 3a1a94 10 TEME
"O0BEMBI U IUIOLIAAN
MOBEpXHOCTEH Ten"

7

O06BEM mapa 1 I1apoBOro
cekropa. Teopema 00 00béMe
mapa. [Inomane cdepsl.
Crepeomerpudeckue 3a1aum,
CBSI3aHHBIC C BEIYHCIICHUEM
00BEMOB 11apa, MapOBOTO
CErMEHTa U IIapOBOr0 CEKTOpa

78

[IpuknanHelie 3a1a4u MO TEME
"O0BEMBI TeN'", CBI3aHHBIC C
00BEMOM T1apa U TIJIOMIAIBI0
cdepsl.
CooTHOMIEHUAMEXAYTUIOUIAIIM
WIIOBEPXHOCTEH U
00BEMAMHUTIOOOHBIXTEIN

79

[Tono6uble Tena B
npocTtpaHcTBe. M3meHnenne
00BbéMa mpu o100 H.
CrepeoMeTrpuueckue 3aauy,
CBSA3aHHBIE C BHIYUCIICHHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEH

80

Kontponbnas padota "[lnmomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




Otobpaxxenus. [IBrxeHus u
paBeHcTBO uryp.
OOurecBoiicTBaIBMKEHU I

82

Bunnl nBukeHui:
napasuieabHbIN MTEPEHOC,
LIEHTpalbHasi CHMMETPHS,
3epKajibHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeobpazoBanms mopo0ms.
[Ipsimast u chepa Diinepa

84

FGOMeTpI/I‘leCKI/IC 3aJa4u Ha
IIPUMCHCHHUEC IBUKCHUA

85

Kontponbnas padota "BekTopsl
B IIpOCTpaHcTBE"

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CHUCTEMAaTU3alMsI 3HAHUMN:
"[lapaniaenbHOCTh NPSAMBIX U
MJIOCKOCTEH B pocTpaHCcTBE"

87

O6o61matomee nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTU3alMsl 3HAHUM:
"BexTopsl B mpocTpaHcTee”

88

O6o061matomee nopropenue 11
MIOHATUI U METOJIOB Kypca
reomerpun 10-11 xnaccos,




cCHCTeMaTH3alus 3HaHUI:
"BexTops! B ipocTpaHcTee”

89

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CHCTEeMaTH3allus 3HAaHUI:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"[Inouiany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93

HroroBasikoHTponbHaspadboTa

94

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpEeHUE, 0600IIeHNE 1
cucTeMaTu3auus 3HaHUN




96

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOT U1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VWH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPHUU KaK HAYKHU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WH>KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX




TEXHOJIOTUN

Uctopus pa3Butus
CTEepEOMETPHUU KaK HAyKH U e

;O pOJIb B PA3BUTUHM COBPEMEHHBIX 1
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHU

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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