PABOYASA ITPOTPAMMA

yueOHoro npeamera «I'eomerpus. Yriy0jieHHbIN YPOBEHb)

st ooygaromuxcs 10 — 11 kmaccon



HOACHUTEJIBHAS 3AIIMCKA

['eometpust sBAseTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JOrMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YYCHHUH
00y4YaromMUMHCS TOHITHUHHBIX OCHOB I'€OMETPUHU, IIPH JI0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIEMOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3Y4YeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPHOOpETeHHS U
UCIIONIb30BaHUs  Oosee TriayOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YIVIYOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SABJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh Ha YePTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOTOTPAaHHUKM M TeEla BpalleHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (opMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeJbCTB W AJTOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,



dbopMHupOBaHWE TIPEACTABJICHHUS O HEOOXOMWMOCTH  JOKA3aTeJbCTB  IIPH
000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CrocoOHOCTEM 00yYaroImMXcs, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMCHHH, KpUTHYHOCTH MBIIIJICHUS, HHTEpeca K U3YYCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMKM JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaoTcs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMHU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCUTCSA KO BCEM COEpPKaTEeIbHBIM JUHUSM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO | 10 rogam oOyudenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi DenepanbHOil paboueit
IPOrpaMMBbl, PACTPEICIEHHBIM O ToJaM OOY4YEeHUs, CTPYKTYPHPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroONIecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO M OCTYNATEIBHO, C
cOOJII0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnmanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENBHBIX MpoOrpamMMm, O0OecmeunuTh yriayOn€HHOoe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONEH yaeOHOTo penmera «MaTemaTikay;

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

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs npsiMmble. [IpU3HAKM CKpENIMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh OPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, MapalIeIbHOCTh TPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapauIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPABIECHHBIMU CTOPOHAMHM, YTOJ
MEXy NpsIMBIMU B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapasiebHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
IIOCTPOCHUE CEUECHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NpPSAMbIE MapajulelIbHblE W NEPHEHIMKYJISAPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O HpsIMOu
NIEPIICHAUKYJIISIPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YrOJl MEXIY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yrila. TpEXrpaHHbIA U MHOTOIPAHHBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupaMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUIIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPaMUIA, [paBUJIbHAsA TPEYrolibHAas IHUpPAMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NUPaMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPaBUIBHOU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsTe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAWHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOoJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa u KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, IIIMHJpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c



mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIHHAPA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYEeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOSIIUE Uepe3 BEPIINHY), CEUCHUS I1apa, METOIbl TOCTPOCHUSI
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEI0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznoxkeHue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPEeHocC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHS, IOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [psimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) maTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTaAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHE 3HAHUS B
WHTEpEcax 3/I0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HapaBIECHHOCTH;

7) 3K0JIOTHYECKOE BOCITHTAHHUE:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE TII00ATBHOTO XapakTepa SKOJIOrHYEeCKUX MPpo0IeM, OpueHTalus
Ha TPUMEHECHHE MaTEeMaTHUYEeCKUX 3HAHUW IS pelleHus 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
NOCJIEJICTBUH AJI OKPYKAIOIIEeH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUS W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYID M HCCIIEIOBATEIbCKYIO JEATEeIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENBHBIE ¥ OTPHUIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBO/IBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs, KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa HA
BOMPOC U JIJIs pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI,
mpoOJIeMBl, peIIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCIEIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMPATH (opMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM MMEIOLINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAIETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTIKEHUS WM HEJOCTYIKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NOHMMATh M HCIIOIBh30BaTh MPEUMYIISCTBA KOMAHJIHOW W WHIAWBUAYATbHOM
paboThl MpU pEIIeHHH YYEeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
JeSTeNFHOCTH, TUIAHUPOBATh OPraHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTcs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MaTEeMAaTUUECKUX PACCYXKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS W3 HHUX NPH PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXKAY NPAMOU H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamMua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e Kiaccu(UIMPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBaHUS  JUIs
KJ1accu(puKaIuy;

e CBOOOJHO ONEpUPOBATH TMOHATUSIMHU, CBSI3aHHBIMU C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHKOB Pa3JIMYHBIMU METOJaMU, BBINOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BU/I CBEPXY, COOKY, CHHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpU3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATHAMU: CAMMETPUS B MPOCTPAHCTBE, IICHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSS W3BECTHBIE METOJIbI
IIpU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PELIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, NMPUMEHSATh U3yUYCHHBIC MOHITUS B
mpolecce  TMOMCKAa  PEIIeHWs MaTeMaTH4eCcKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIOJIb30BAHHUEM T'€OMETPUUECKUX
MOHSTHA W TEOpEM, ammaparta anreOpbl, pemarh MpakTUYeCKue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWJIMHAPUYECKOM,
KOHMYECKOM U c(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYCHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIIEHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI MOJIYYESHHUSI TEJT BpAIllCHUS;

KJaccu(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHALIMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEN;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpMAIUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YTIIOB MEXKIY HNPSIMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKW OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATHh M300paXKCHUS] MHOTOTPAHHUKOB W TeJ BpalleHHUs TIpH
NapajuieIbHOM  TEPEHOCE, ULEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moa00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHYca (MapaiieiabHble
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLUINHY ), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoOMEeTpUYecKre (AKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

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

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IIPUMEHATh  IOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATUs, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemath MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJTUYNH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbubie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSAMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHs 5 5
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpYTJIBIX TEJ
6 JIBukeHust 5) 1
7 [ToBTOpEHMeE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHA cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapajieIbHbBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsiMasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MNEPECCKAOIMNECA IIIIOCKOCTH,
InepeCCKarmurecs npsamas U miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPe3 UX
pé6pa. N3o0paxenune nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 ux
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TIOCKOCTEN. PackpammuBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3ob0paxeHnne nepeceueHus
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxeHne ceueHni MUpaMuibl, Kyoa u
MPU3MBI, KOTOPBIC TPOXOIAT Ye€pe3 uX
pEbpa. M3obpakeHue nepecedeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Meton ciaenoB ajis MMOCTPOCHUSA CedYeHHI




15

Mertox cienoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

16

Mertoa cieoB Uit OCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKCH W 3aIHCh IIT1aroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aluch 11aroB
MOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLIUOHANBHBIX 0Tpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacyeThsl B ceyeHUIX HaA
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus




IIAaHUMETPUU U CTCPCOMCTPUHU

23

KonTpoabHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTee. CKpeluBaromuecs
npsiMble. [Ipru3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapamienbHble TpsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuiesIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapaielbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00paxkeHne pa3HbIX
¢buryp B napamienbHON IPOSKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy MPSIMbIMU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napaJjisieJIbHOCTb HpHMOP'I u




IUIOCKOCTH B mpocTpancTse. [Ipusnak
HapauIeIbHOCTH NPSIMOH U MIIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOH U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTHIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOrOo APYrou npsimoit. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUI IOCTPOCHUSI CEYeHH KyOa 1
napaienenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IMIOCKOCTEH

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAAIIei
4yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
MIPU NIEPECEUECHUH JIBYX MMApaLIEIbHBIX
IIJIOCKOCTEN TpEThen

37

CBoiicTBa mapaiesIbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,




3aKJIFOUEHHBIX MEX]y NapajljIeIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPSIMOI C
JBYMsI TTapaJIIEIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema [lugaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajesenumnena

41

Boruncnenue 1iamH oTpe3koB B KyOe 1
MIPSIMOYTOJIBHOM IapajuIeIenuIe1e

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipu3nak
NEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

43

[TeprieHAMKYISAPHOCTD MPSAMOM U
mwiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cyliecTBOBaHUHM U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
Yyepe3 TOUKY IPOCTPAaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu u MEPNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

46

IInockocTtu n NEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHAUKyISAp U HAKJIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

[lepneHuKyIsip U HaKJIOHHAS.

48 [locTpoenue nepneHuKynsapa U3 TOUKUA Ha
MIPSMYIO

49 Teopema o TpEX nepHeHANKyIIpax
(npsimast u oOpaTHast)

50 Teopema o TpEX mepneHAUKYIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKperBaronuMUCs
MPSIMBIMHU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IJIOCKOCTER

53 OpToroHanabHOE MPOCKTUPOBAHUE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUJIBHON NUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

55 MPaBUJILHOM NUPaMUIbl C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJBHO IIOCKOCTHU. [1nockocTu
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHnKyJIIpHOCTH MPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

58 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH OO IINIOCKOCTH




59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU JO INIOCKOCTH

60

CriocoObI OITyCTHTh NEPIICHANKYIISPHI:
CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapauienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

62

KonTponsnas pabota "B3aumHoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: yroa Mex 1y NpSIMBIMA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie METObI BBIYHMCIICHUA
yriia MCXAy NpsAMbIMU B MHOT'OI'PaHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPAHHOTO yriia

67

[lepnennukynsapusie miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHuKyJIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPAMOU
IIepeCceyYeHUs ABYX IIIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPEThEN MIIOCKOCTH

69

[IpsiMoyrobHbIN Napajuienenumnen; Kyo;




U3MEPEHUS, CBOMCTBA IIPAMOYT OJIBHOTO
napajuielenune1a

70

Teopema 0 AuaroHanu NpAMOYrojabHOTO
napajulesIenuIe1a ¥ CIeICTBHE U3 Hee

71

CrepeomMeTpriecKue U PUKIIaIHbIC
3aJa4M, CBA3aHHbIE CO B3aUMHBIM
PAaCIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa nmapayenbHbIX JI0CKOCTEN Ha
CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXTy CKPEIIUBAIONTAMHUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosinue oT TOUKHM /10 TIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccToIHUN MEX Ty
CKPEILUBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIICHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA ISt
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YTiia

77

DneMeHTHI chepuuecKoil reOMEeTPHH:
reo/Ie3NYeCKre JMHUU Ha 3emiie

78

KonTposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK




U €ro dJieMeHTh"

[Inpamua. Bunael nupamun. [IpaBunpHas

80 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMot mapaienenunen, 1
MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHbIE U OTYITPABUIIbHbBIE 1
MHOTOTPaHHUKH

85 KonTtponbHas padota "MHuororpanHuku" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapasnienenurnena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
MJI0CKOCTH

92 CkansipHO€ pou3BeICHUE 1

93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu

95 IIpocreiimme 3anauu ¢ BEKTOpaMu




96 [IpocTeiimue 3aaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O06o00uIeHrne U cucTeMaTH3aIus 3HAaHUN 1
99 O0600meHne u cucTeMaTru3aus 3HaHUK 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 OO0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemBbI "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHHE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHKE
10 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTOSTHUN OT TOYKHU 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
TJIOCKOCTH B TIPABHIILHOW TUPAMH/IE

15 KontponpHas pabota "Ananuruyeckas
reoMerpus"

16 CeyeHHs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHunsi MHOTOIPAaHHUKOB: METO/T CIIE0B
CedeHMs] MHOTOT'PAHHHKOB: CTaHIApTHBIC

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MIPSIMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIUKyNApHBIC IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TpeX

NEepICHAUKYJIApax




24

[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS O 100U

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTIA IeH, COOOpaKeHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasiesienumnea




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumeaa

35 O0BEM pSAMOY TIPU3MEI

36 CrepeoMeTpHIeCKHe 3a/Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4u, CBsI3aHHBIC C
00BEMOM NPSAMOI PU3MBI
Brraucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaita. O0bpém
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0bpém
MTUPAMUTBI

40 ®dopmyna 00pEmMa mupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

41 ®dopmyna 00bEma nupamuael. OTHOIIICHUE
00bEMOB IMUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3ana4n o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne o0bEMOB. Boruncienune




pacCcToAHUA A0 MIOCKOCTU

KonTtponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTU

49 Hunuuap. [psmoi KpyroBoi HUIUHAP.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU nmoBepxHOocTH. KoHyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOM OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI IUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMH]IPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

OUJIIMHAPOM




59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n u3o0paxenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHbIE CO chEepoi U 1IapoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
CBsI3aHHBIE CO chepoi U IapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTOT'paHHUKOB

69

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena M NOBEPXHOCTH




BparieHus"

71

KonTtponeHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6beM munuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuaTerpaiga. Oopém
KOHYyca

74

TTimotam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKUe 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUITUH/IPA,
KOHYyCa

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJION[ay MOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMEeHTa U IIIapOBOT0
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOMICHUS MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMH
ITOTIOOHBIX Tl

79

[TogoGHBIE Tena B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.




CrepeoMeTpHUECKUE 3a/1a4H, CBSI3aHHbIE C
BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JiBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBm>xeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBM>KEHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromiee noroperue 11 nmoHsATHit U




MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMaTH3allMs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moroperne 11 monsTuii u
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromniee nopropeHue 11 nousTHii u
METOJIOB Kypca reomerpun 1011
KJIaCcCOB, CHCTEMATH3alls 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTH3aIUs 3HAHUH

96

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT Uit

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






