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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaK OO0ECIEeUYMBACT BO3MOXKHOCTh W3YYCHUS JTUCIMUIUINH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 32129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Llens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eomMeTpus» Ha yriyOoJIEHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJsiee TIIyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUMN, CIICIIM(PUIHBIX TCOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuipeHue MpeCcTaBICHUs] 0 TEOMETPUHM KaK YaCTH MHUPOBOUW KYJIBTYpPHI H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC ABJIECHUS OKPY’KAIOIIETO MUpPA, 3HAHUE MTOHATUHHOTO aIlapara 1o pas3aeiy
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT W yMEHHE HMX MPUMEHSATb, YMEHHS JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUe TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABaTh IMPOSBICHHUS TCOMETPUUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO U 110 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, IPUHIIMITHMAILHBIM BOMPOCaM O0ydaromnuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTaBICHUN 00y4aronuIuxcs, pacliupss U yriyoss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
U3y4YeHHE T€OMETPHUH KaK COCTaBJISIONIEH yueOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepEOMETpUU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamienbHOCTh IPSMBIX U TIJIOCKOCTEN B MMPOCTPAHCTBE: NapajlieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajuIeIbHOrO MpoeKkThupoBanus. M3o0paxeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
OPOCTPAHCTBEHHbIE (DUTypbl HAa IUIOCKOCTH: TETpaj’AaAp, MapajulielienuIie],
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpTtoronanpHoe IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NePHEHIUKYISAPaX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIi1a. TeopeMbl KOCHHYCOB M CHHYCOB JIJIsI TPEXTPAHHOTO yIJia.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN NapajuIeNeuIe] 1 ero cBorcTea. Kpatuaimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPAaBWIbHAS IpU3Ma M IpaBWIbHAsA NUPaMUJA,



IpaBUJIbHAs TPEYroJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM U TOJHOW MOBEPXHOCTH MPSIMOM IMPHU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE U  IPOTUBOIIOJIO0XKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
WIAHIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. B3aumHoe pacronoxenne chepbl
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO TMapayuiesienumnena 1 cienctsuss u3 He€. OO0bEM TpsMoOd U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
iockocThio. Kacanme mrapa u chepsl miockocThro. [ToHSITHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAJACH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieTbHO YW MEPHEeHAMKYISIPHO OCH), CEUYCHHs KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexTtopsl B mpocTpancTBe. Onepanuu HajJl BEKTOpaMu. BeKTopHOE YMHOKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHsS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIMCKOTO O0IIECTBA, TPEACTABIECHNE O MATEMAaTHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTH)KEHUH B JPYrHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTIOCTUKEHHUI HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXACHUN, BOCIPUUMYUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCHPOBAHHBIA PEXKUM 3aHITHH W
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATBHOMU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MaTeMaTHYeCKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

Ba3oBble JJoruyecKkue JelicTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAIHN3a;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUCHHI 110 aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHHUsS TI0 XOJy peIIeHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIA TpOIlecCa M Pe3ysbTara PEIICHHS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSICHITh PUIUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpW peIIeHHH YYeOHBIX 3aja4, MPUHUMATh IIeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYMNIOBHIX (opMax paboThl (0O0CYykaeHUSI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B TMPOCTPAHCTRBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMUA C MHOTOT'PAHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C  CEYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU PUTYPBIL;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METOBI IIPU
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, MpPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IMOHMCKa peHIeHHs MaTeMaTHYecKd CPOopMyIUpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYHH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hepuyecKod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3aUMHOE PaCIoyiokKeHUe c(hephl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMU TeNl
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBIIOIHATH (BBIHOCHBIE) IIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEepTeKaxX U PUCYHKAX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO U MPOXOJSALIUE YePEe3 BEPIINHY), CEUECHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJAralolliuX HECKOJBKO IIAaroB pELICHUs, €CIHA YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUPOBAaHHOW MPOOJIEMBI, MOJIETUPOBATh PEAJIbHbIC CUTyallud Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX dTamax pa3BUTHUSI TCOMETPHHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne i/ Tema ypoka Koarsectso
4acoB
Bceero

1 OcHoBHBIE TIPaBUJIa U300pAKEHUS HA PUCYHKE IUIOCKOCTH, TAPAJJIEIBHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka 1

9 [TonsaTus crepeomMeTpuu: TOUKa, psiMas, MIIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE MPaBMIIa M300paKEHHS HA PUCYHKE 1
TIJIOCKOCTH, MapauIeNIbHBIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3 [Tonsartus: nepecekaronuecs MIOCKOCTH, MEPECEKAIOINECS PsiMasi U TUIOCKOCTh; MOJTYITPOCTPAHCTBO 1

4 [TonsaTus: mepecekaronuecs MIOCKOCTH, MEPECEKAOIINECS PsiMasi U TUIOCKOCTh; MOJTYITPOCTPAHCTBO 1

5 MHororpaHHUKH, U300pa’keHUe MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP, HECYHIECTBYIOIIUX 0OBEKTOB 1

6 MHororpaHHuKH, U300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOUIUX 0OBEKTOB 1

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIICICTBUS U3 HUX 1

8 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICICTBUS U3 HUX 1

9 AKCHOMBI CTepeOMEeTpUH U TIepBbIe cleACTBHS 13 HUX. CrocoObl 3ajaHusI MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE. 1
O603HaueHus NPSIMbIX U TIIOCKOCTEH

10 N3o00paxkenue ceueHnil mupamMubl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux pédpa. Mzobpaxenue 1
IepecevyeHms MOJIYYECHHBIX INIOCKOCTEN. PackpalinBanue NOCTPOEHHBIX CEYEHUI Pa3HbIMH LIBETAMU

1 N3o00paxkenue ceueHnil mupamMubl, Kyba v MpU3Mbl, KOTOpbIE IPOXOIAT yepe3 ux péopa. Mzobpaxenue 1
IepecevyeHms MOJTYYeHHbIX IIIOCKOCTE. PackpalinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

12 N3o00paxkenue ceueHnit mupamMubl, Kyba v MpU3MbI, KOTOpbIE MPOXOAAT yepe3 ux péopa. Mzobpaxenue 1
IepecevyeHys MOJIYUYEeHHbIX TUIOCKOCTE!. PackpaninBanue NOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

13 N3o00paxkenue ceueHnit mupamMubl, Kyba v MpU3MbI, KOTOpbIE MPOXOAAT yepe3 ux péopa. Mzobpaxenue 1
MepecevyeHms MOJTYYeHHBIX MIIOCKOCTE!. PackpalinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

14 Merton crnenoB A MOCTPOCHUS CEUEHU I

15 Merton crenoB A nocTpoeHus ceueHuid. CBOMCTBA nepeceyeHuil MPsIMBIX U MIIOCKOCTEH

16 Merton crnenoB A nocTpoeHus ceueHuid. CBOMCTBa nepeceyeHuit MpsIMbIX U MII0CKOCTEH




[TocTpoenue ceueHwmii B nmupamuie, Kyoe mo Tpém Toukam Ha pédpax. CoszaHue BBIHOCHBIX YEPTEKEH U 3aIuch

17 11aroB NOCTPOEHHUS

18 [Toctpoenue ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha péopax. Coszmanne BEBIHOCHBIX YePTEXel 1 3aIHch
11aroB NOCTPOEHHUS

19 [TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha pédpax. Co3iaHue BBIHOCHBIX YEPTEKEH U 3auch
11aroB NOCTPOEHHUS

20 [TocTpoenue ceuenuii B nupamuie, Kyoe mo Tpém toukam Ha pédpax. Co3znaHue BHIHOCHBIX YEPTEKEH U 3aruch
11aroB NOCTPOEHHUS

21 [ToBTOopenue mnanumeTpun: Teopema o MPONOPIUOHATIBHBIX O0Tpe3Kax. [logo0ue TpeyroJbHUKOB

29 [ToBTOpenue mnannmerpun: Teopema MeHenas. PacueTsl B cedeHUsIX Ha BBIHOCHBIX YepTekax. Vcropus pasBUTHs
IUTAHUMETPUU U CTEPEOMETPUN

23 KonTtposneHast padota "Axkcuomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnonoxeHue npsmeIx B mpoctpaHcTBe. CKpelnirBaomuecs npsmole. [I[pu3Haku ckpenBarommxcs
npsmseIx. [lapannensHbie NpsMbIE B IPOCTPAHCTBE

o5 TeopeMa o CyllleCTBOBaHUYU Y €IMHCTBEHHOCTH MPSAMOI NapajuieIbHON JAaHHOW MPSMOM, TPOXOIAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha JaHHOU MpsaMoil. JlemMma o mepecedeHnn napauiebHbIX TPSMBIX MJI0CKOCTHIO

26 [TapamnenbHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajuieNbHbIX NPSAMBIX. Teopema 0 CKpeIMBarOIUXCs IPSIMBIX

97 [TapannensHoe nmpoexkTupoBanue. OCHOBHbBIE CBOICTBA NapallIeIbHOTO IPOEKTHpOoBaHus. M300paxenne pa3HbIxX
¢buryp B napajsieabHON IPOEKIIUU

28 IlenTpanpHas npoekuus. YToJI ¢ COHAIIPABICHHBIMHA CTOPOHAMM. YTOJI MEXY IPSIMBIMH

29 3aJa4y Ha JOKa3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30 [TonsaTHA: NapamuIeabHOCTh NPSMOM U IIOCKOCTU B IPOCTpaHcTBe. [Ipru3Hak nmapamienbHOCTH NpsIMON U
mockocty. CBOMCTBA MAapaJlJIEIbBHOCTH NPSAMON U TNIOCKOCTH

31 I'eoMmeTprueckne 3a1aun Ha BEIYMCIIEHHUE U I0KA3aTEIbCTBO, CBA3aHHbIE C TAPAJIIIEIBHOCTBIO IIPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE

39 [TocTpoenue ceueHust, MPOXOJAIIETO YEPE3 NaHHYIO NIPSAMYIO Ha YEPTEXKE U NMapaJIJIEIbHOTO APYrON IMPSIMOM.

PacuéT oTHOIIEHUI




[NapannenpHas MpoeKIKs, IPUMEHEHHUE TS TOCTPOSHUS ceueHui KyOa n napayenenunena. CBoncTBa

33 napaiesienunesia 1 Mpu3Mbl 1
34 [TapannenpHble WI0CKOCTH. [IpU3HaKu nMapanienbHOCTH JBYX MIOCKOCTEN 1
35 Teopema 0 mapayIenbHOCTH U €AMHCTBEHHOCTH TIOCKOCTH, IPOXOIAIICH Yepe3 TOUKY, He TPUHAIICKAIILYIO 1
JAHHOM MJIOCKOCTHU U CIEJCTBHS U3 HEE
36 CBoiicTBa mapajuIeNbHBIX IJIOCKOCTEN: O MapalIeIbHOCTH MPSMBIX MTEPECEUCHNUs IPU TIEPECEUCHUHN JBYX 1
MapajuIeIbHbIX NIOCKOCTEN TPEThEU
37 CBoiicTBa mapajuIeNbHBIX IJIOCKOCTEH: 00 OTpe3Kax MmapauIeIbHBIX MPSIMBIX, 3aKITFOUEHHBIX MEXTY 1
napauieIbHBIMH TUIOCKOCTSIMH; O TIEPECEYCHUH TPSMOM € IBYMS MapajuIeIbHBIMU TIOCKOCTSIMHU
38 [TosTopenue: Teopema [udaropa Ha mIockocTH 1
39 [ToBTOpEHUE: TPUTOHOMETPHSI TPSIMOYTOJILHOTO TPEYTOJIbHUKA 1
40 CaoiicTBa Ky0a U MPSAMOYTOJIBHOTO TapaljIeIeTIIe/1a 1
41 Brruncnenue aiMH OTPE3KOB B KyOe M ITPSIMOYTOJIbHOM TapalijIe/IeIUIIEeIe 1
42 [TepieHAMKYIAPHOCTD MPSIMOH U TIOCKOCTHU. [IprU3HaK NepneHIuKYISIPHOCTH MPSIMOUM U TIIOCKOCTH 1
43 [TepieHAMKYIAPHOCTD MPSIMOM U TIOCKOCTHU. [Ipr3HaK NeprneHIuKYISIPHOCTH MPSIMOM U TIIOCKOCTH 1
44 TeopeMa o CyllleCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH YEPE3 TOUKY MPOCTPAHCTBA U 1
MEPIEeHIUKYIIPHON K MIIOCKOCTH
45 [TnockocTu U nepneHAUKYISIPHBIE UM MPSMbIe B MHOTOTPaHHUKAX 1
46 [TnockocTu U nepneHAUKYISIPHBIE UM MPSMbIe B MHOTOTPaHHUKAX 1
47 [lepnennukynsap u HakinoHHas. [locTpoeHue nepneHauKynsapa U3 TOYKH Ha MPSAMYIO 1
48 [lepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymspa U3 TOUKH Ha MPSIMYIO 1
49 Teopema o Tpéx nmepneHAUKYIsIpax (mpsmas U oOpaTHas) 1
50 Teopema o Tpéx nmepneHAUKYIsIpax (mpsmas U oOpaTHas) 1
51 VYTros1 MeX Iy CKpEUIUBAOIIMMUCS MPSIMBIMU 1
52 [Touck neprneHauKyASPHBIX MPSMBIX C TIOMOIIBIO MEPIEHIUKYISIPHBIX MIIOCKOCTEH 1
53 OpTroroHanbHO€ IPOEKTUPOBAHNE 1
54 [TocTpoenue ceueHwuii Kyoa, MPU3MBI, TPABUILHOM MUPAMUJIBI C TIOMOIIBI0 OPTOTOHATEHOM MPOEKITHH 1




55 [TocTtpoenue ceuenuii Kyoa, IpU3Mbl, TPABUIBHOMN MUPAMUBI C TOMOIIBIO OPTOTOHATBHOM MTPOSKIIUH 1
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. Il1ockocTH cumMMmeTpuii B MHOTOrpaHHUKAaX 1
o7 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U INIOCKOCTH KaK CIEACTBUE CUMMETPUN 1
58 [IpaBunpHBIE MHOTOTPAHHUKH. Pacy€T pacCcTOAHMI OT TOYKH 10 INIOCKOCTH 1
59 [IpaBunbHBIE MHOTOTPAHHUKH. PacyéT pacCTOSHMIA OT TOYKH JI0 TNIOCKOCTH 1
60 CriocoObl OYCTUTH NEPIEHANKYIISAPHI: CAMMETPHS, CABUT TOUKHU IO MapaljIeIbHOM MpsMoit 1
61 CaBur no HenapaieabHOU IPSIMOM, U3MEHEHHE pacCTOSHUMN 1
62 KonTponsHas paborta "B3aumHoe pacnosoxkeHue MpsMbIX U IMJI0OCKOCTEN B IPOCTpaHCTBE" 1
63 [ToBTOpEHUE: Yroa MeX 1y NPsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIHLHOM TPEYTrOJIbHUKE, TEOpEMa 1
KOCHHYCOB
64 [ToBTOpEHUE: YrOa MKy CKPEIIUBAIOIIUMHUCS MPSIMBIMU B IIPOCTPAHCTBE 1
65 I'eomeTrpuueckre METOIbI BHIYUCICHUS Yrila MEXKy IPSIMBIMA B MHOTOTpaHHHKAX 1
66 JIByrpanHubiii yroyi. CBOMCTBO JIMHEWHBIX YTJIOB IBYTPAHHOTO yria 1
67 [TepnenaukynspHbie I0ckocTH. CBOMCTBA B3aUMHO MEPIEHANKYISIPHBIX MIIOCKOCTEN 1
68 [Ipu3Hak neprneHauKyIIPHOCTH MIJIOCKOCTEH; TeOpeMa O MPSIMOM MepecedeHus IBYX MIIOCKOCTEN 1
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH
69 [IpsimoyronbpHBIN Napasuienenune; Ky0; n3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO Napasuieenuneia 1
70 Teopema o0 AuaroHany NpsAMOYroJabHOTO NMapajlIeeNUNe A U CIEACTBUE U3 HEE 1
71 CrepeomeTpuueckue U NpUKIaJIHbIE 3a/1a4H, CBA3aHHBIE CO B3AMMHBIM PACIIOJIOKEHUEM IPSIMBIX U IUIOCKOCTH 1
72 [ToBTOpEHME: CKpenuBarouecs NpsaMble, Napajie/IbHbIE IUNIOCKOCTH B CTAH/IAPTHBIX MHOTOIPAHHUKAX 1
73 [Tapa napajinenbHbIX IIIOCKOCTEN Ha CKPEIIUBAKOIIUXCS MPAMbBIX, PACCTOSIHUE MEK/Y CKPEUIUBAIOIINMUCS 1
MPSIMBIMU B MPOCTBIX CUTYaLUAX
74 PaccrosiHre OT TOUKM 10 TUIOCKOCTHU, PACCTOSIHUE OT IPSIMOM JI0 TIOCKOCTH
75 Brruncnenue pacCTOsIHUNA MEXy CKPELIMBAIOIIMMUCS MPSIMBIMU C TOMOLIBIO NEPIEHANKYIIPHOM IIIIOCKOCTH
76 TpéxrpanHblil yroi, HepaBeHCTBa JJIs TpexrpaHHbIX yriioB. Teopema [Iugaropa, TeopemMbl KOCHHYCOB M CHHYCOB 1
JUI TPEXTPAHHOTO yria
77 OneMeHTH! chepruiecKoil reOMeTpUH: reoIe3NUecKue JTMHUN Ha 3emiie 1




78

Kontponsnas padorta "Yribel u paccrosHus"

1
79 CucremaTtu3zanus 3HaHul "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunpHas nupamuaa 1
81 [Ipusma. IIpsamas n HaknoHHas npusmel. [IpaBunbHas npusma 1
82 [Ipsimoii nmapaenenumnesn, NpsiMOYroJIbHbBIN Napaesienumnes, Kyo 1
83 Brinykiible MHOTOrpanHuku. Teopema Ditnepa 1
84 Brinykiible MHOrorpanauku. Teopema Oitnepa. [IpaBuiibHbIE U MTOJTyTIPaBUIIbHBIE MHOTOTPAHHUKHU 1
85 KonTtponsnas pabora "MHuororpaHHuKT" 1
86 [TonsiTne BEeKTOpa Ha IMIIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 Pa3zHOCTE BEekTOpPOB 1
89 [TpaBwiio napasurenenuena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
91 Paznosxenne BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JICKAIINX B OJTHON MJIOCKOCTH 1
92 CkaysipHO€ TPOU3BEICHUE 1
93 Brruncnenue yriia Mexay BEKTOpaMu B IIPOCTPAHCTBE 1
94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
99 O00011IeHIE U CUCTEMATH3ALUS 3HAHUI 1
100 Htoroas koHTpoJbHas paboTa 1
101 Htoroas koHTpoJbHas paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KoimuecTBo
Ne i/ Tema ypoka
4acos

Bcero
1 [ToBTopenue temsl "KoopauHaTsl BEKTOpa Ha MIIOCKOCTH U B IPOCTPaHCTBE" 1
2 [ToBTOpenue Tems! "CkalispHOE NTPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOIIEH Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1
7 BekTopHoe mpousBeieHne 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEWHOE TPOrPaMMHUPOBAHUE 1
9 JluneliHble HEPABEHCTBA, JIMHEHHOE MPOTPAMMUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacyéTa yriia MeK1y MPSMBIMA B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHE METOIbI pacy€Ta yriia MeKy IIIOCKOCTSIMHA B MHOTOTPAaHHUKAX 1
12 dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTU B KOOPAMHATAX 1
13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIFIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBWIIBHOM MUpaMUe 1
15 KonTtponbHas padoTa "AHaauTHYECKas TeOMETpHS" 1
16 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOIPAaHHUKOB: METO/]I CJIEJIOB 1
18 CeueHusi MHOTOT'PAaHHUKOB: CTaHAAPTHBIE TUIOCKOCTH, IEPECEUCHHSI MPSMBIX U TIOCKOCTEH 1
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapalliebHbIE CEYEHUS 1
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PAcY€T OTHOIICHUN 1
21 [TapannenbHble MPsSMbIE U TIOCKOCTH: YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU 1




HepHCH[[I/IKy.HSIpHBIC MpAMBIC U TNIOCKOCTHU: CTAHAAPTHBIC MMapbl NCPICHAUKYIIAPHBIX IIOCKOCTEH U IMPAMBIX,

22 CUMMETPUU MHOTOTPAaHHUKOB .
23 [lepnieHIUKYIISIPHBIC IPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHIUKYIIpax 1
24 [MepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JJTMH B MHOTOT'PaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIEHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKeHUS 10001 1
26 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUIsl TUIOIIAaAeH, COOOpakeHUs 1101001 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAAeH, COOOpakeHUs! 1101001 1
28 [Tnomaay cedeHnii MHOTOTPAHHUKOB: TUTOIIA TN TIOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOPaKCHHSI 1101001 1
29 [Tnomany cedeHnii MHOTOTPAaHHUKOB: TUTOIIA M IIOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOpaKeHUS O00us 1
30 Kontponbhas pabota "[loBTOpeHne: MHOTOTPaHHUKHU, CEYEHNS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO Mapajuiesienuneaa 1
32 3amaun 00 yABOCHHH Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKITUH yIiia 1
33 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSMOYTOJIBHOTO MapajliesenuIe/1a 1
34 [IpuknagHbie 3aa91, CBSI3aHHBIE C BRIYACIEHUEM 00bEMA MPSIMOYTOJILHOTO Tapaljieienuneaa 1
35 O06BEM TIPSIMO TPU3MBI 1
36 CrepeoMeTrpHuueckue 3a/1aui, CBSI3aHHbIC C BHIYHCICHHEM 00BbEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagaeie 31291, CBI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI 1
38 Brruncienue o0EMOB TeN ¢ MOMOIIBIO ONpeieIEHHOT0 HHTerpana. O0bEM HAKJIOHHOW MTPU3MBI 1
39 Brruucienue o0EMOB Te € MOMOIIIBIO OTIpeneaEHHOr0 nHTerpana. O0bEM mupaMu bl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIEC C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBSI3aHHbIE C 00bEMAMU MTUPAMHU/IBI 1
44 [Mpuknanueie 3ana4yn mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBI 1
45 [Ipuknanueie 3anayn mo Teme "OOBEMBI Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1
46 [Ipumenenune o0bEMOB. BbrunciaeHne paccTosHUS 10 TIOCKOCTH 1




47 KonTtponsHas padota "O6béM MHOTOrpaHHHUKA" 1
48 [HunuHapuyeckas MoBEpXHOCTh, 00pa3yolye HUINHIPUUECKON TOBEPXHOCTH 1
49 Huwmnap. Ipsmoit kpyroBoit nunuuAp. [nomans moBepxXHOCTH HHIMHAPA 1
50 Konnueckas noBepxHOCTh, 00pa3yroniue KoHnueckoi nosepxuoctu. Konyc 1
ol Ceuenure KOHyca INIOCKOCTHIO, TAPAJICITHbHOM MIIOCKOCTH OCHOBAHMS 1
52 VYceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tnomaas 60KOBOM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomans 60KOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1
55 CrepeomeTpruecKHe 3a/1a4d Ha JI0KAa3aTeIbCTBO M BEIUMCIICHUE, TOCTPOSCHHEM CEUSHHI IIMIIMH/IPa, KOHYyCa 1
56 CrepeomeTpruecKHe 3a/1a9d Ha JIOKAa3aTeIbCTBO M BEIUMCIIEHUE, TOCTPOCHUEM CEUYEHUH MMIHHApA, KOHYca 1
57 [Ipuknagaeie 337291, CBI3aHHBIE C ITUIHHIPOM 1
58 [Tpuknagneie 3a1a4u, CB3aHHBIE C UITUHIPOM 1
59 Cdepa u map 1
60 [Tepecedenue chepsl U mapa ¢ mIockocTrio. Kacanue mapa u chepsl maockocThio. Bua u n3o0paxenue mapa 1
61 [Tepecedenue chepsl U mapa ¢ mIockocTrio. Kacanue mapa u chepsl maockocThio. Bua u n3o0paxeHue mapa 1
62 VYpasuenue chepsl. [Tnomanp chepsl u e€ yactei 1
63 Cummetpus cdepsl U mapa 1
64 CrepeoMeTrpHuueckre 3a/1aui Ha JOKa3aTeIbCTBO U BHIYMCIICHUE, CBSI3aHHBIE CO c(pepoil U mapom, MOCTPOCHUEM UX 1
CEUEHUH MIOCKOCTHIO
65 CrepeoMeTpHrueckue 3a/1aui Ha JOKa3aTeIbCTBO U BHIYHCICHUE, CBSI3aHHBIE CO c(hepoii U apoM, MOCTPOCHUEM UX 1
CEUEHUH TIOCKOCTHIO
66 [IpuknagHeie 3a1a9n, CBS3aHHbBIE CO chepoli U Iapom 1
67 [ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH, BBIYMCIICHUS B OKPYXHOCTH, CTaH/IapTHbIE TIOJ00U 1
68 Paznuunble KOMOMHALIMY TEJ BpalleHUs] © MHOTOIPaHHUKOB 1
69 3amaun o reme "Tena U MOBEpXHOCTH BpalieHus" 1
70 3amauu o reme "Tena U MOBEpXHOCTH BpalieHus" 1




71 KonTtposnesHast padota "Tena u moBepxXHOCTH BpameHus" 1

72 O0béM nmnmHapa. Teopema 00 00bEME MPSAMOTO HUITHHIPA 1

73 Brruncnenue 00bEMOB TEJ ¢ TOMOIIBIO ONpeieIéHHOro nHTerpaia. O0bpéM KoHyca 1

74 [Tnomaam 60KOBOH U MOJTHON TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuueckue 3a/1aui, CBA3aHHbIE C BHIYMCICHUEM 00bEMOB IMIMH]PA, KOHYCA 1

76 [Ipuknagaeie 3agaun o Teme "OOBEMBI U TUIOIIAIN IOBEPXHOCTEH Ten" 1

77 O06bEM mIapa u mapoBoro cektopa. Teopema 06 06béme mapa. [nomans chepsl. CTepeomMeTpuyueckue 3a1auu, 1
CBSI3aHHBIE C BBIUYMCIICHUEM 00BEMOB I1apa, MMAapOBOr0 CETMEHTA U IIAPOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM M1apa u miomiaabio chepbl. COOTHOIIECHUS 1
MEX/Ty TUTONIAIIMH TIOBEPXHOCTEH M 00hEMaMU MO T0OHBIX TEI

79 [Tomo6HnbIe Tema B mpocTpancTBe. MzMenenne o0bpéma nipu mogooun. CtepeoMeTpruiecKue 3a/1auu, CBI3aHHBIC C 1
BBIYUCIICHHEM 00BEMOB TEJ U IUIONIAIEH TTOBEPXHOCTEH

80 Kontponbnas padota "[1nomanyn moBepXHOCTH U 00BEMBI KPYIJIBIX Te"

81 JIBmwxenust mpoctpanctBa. OtoOpakenus. J[Bmwkenns u paBeHCcTBO puryp. OOmme cBOKWCTBa IBIKCHUN

82 Bunpr {[BI/I}KCHI/II\/’IZ napajuIeIbHBIN IEPEHOC, IICHTPaIbHAs CHMMETPHS, 3epKaJIbHAsi CAMMETPHS, TIOBOPOT BOKPYT 1
psSIMOH

83 [IpeoOpazoBanus noxoous. [psimas u chepa Ditnepa

84 I'eomeTpuyeckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KontponbHas padota "BekTops! B mpocTpancTse"

86 O6o6maromniee noproperue 11 nonstuii 1 MeTo 0B Kypca reomerpun 10—11 kiaccoB, cuctemaTH3alus 3HaHUH: 1
"[TapannenbHOCTh NPSAMBIX M TJIOCKOCTEN B MpOCTpaHcTBE"

87 O6o6maromniee noproperue 11 nonsituii 1 MeTo0B Kypca reomerpun 1011 kiaccoB, cucremaTu3alus 3HaHU: 1
"Bektopsl B mpocTpancTre"

88 O6o6maromiee noroperue 11 nmousTuit 1 MeTo0B Kypca reomerpun 10—11 knaccoB, cucreMaTu3aiys 3HaHUI: 1
"BekTops! B mpocTpancTse"

89 O6o6maromniee noproperue 11 monsTuii 1 MeTo 0B Kypca reomeTpuu 10—11 kiaccoB, cuctemaTH3alus 3HaHUH: 1

"O6bemM MHOTOTpaHHUKa"




O6o6maromee noproperue 11 monsiTuii 1 MeTo0B Kypca reomerpun 10—11 kiraccoB, cuctemaTu3aius 3HaHUH:

%0 "O6beM MHOTOTpaHHUKA" 1

01 O6o6mraromee noproperue 11 moHsTHA ¥ METOIOB Kypca reomeTpuu 10—11 kiraccoB, cucteMaTu3alus 3HaHU: 1
"[Tnomaamn mMOBEpXHOCTH U 0OBEMBI KPYTJIIBIX TET"

92 O6o6mraromee noproperne 11 monsTHil 1 MeTOI0B Kypca reomerpuu 10—11 kiraccoB, cucteMaTu3aius 3HaHUH: 1
"[Tnomaan MOBEpXHOCTH U OOBEMBI KPYTIIbIX TET"

93 Wrorosas koHTposbHasA paboTa

94 Wrorosas koHTposbHas paboTa

95 [ToBTOpEeHMEe, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUT

9 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKW U €€ POJTb B Pa3BUTHU COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOT Uit

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U € POJIh B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX W KOMITBIOTEPHBIX 1
TEXHOJIOT Uit

98 WcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOT Ui

99 HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTHI

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUI

102 HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOT Uil

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ byty3os B.®., I[Ipaconos B.B. nox penakiueit

CanoBuuyero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET






