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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMUpyeMoe  NpuU  U3YUYEHUU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpammel yueOHOro kypcea «I'eomeTpus» Ha yriy0inEéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeAMeTHON obnactu «Maremaruka u
uHpopMaTukKa»  uyepe3  OoOecredeHHe  BO3MOXKHOCTH  NpPUOOpEeTeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMY U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paclIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(GopMupoBaHue  yMmMeHHs ~ BJaJ€Thb  OCHOBHBIMHU  MOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKaxX, MOJIEIAX U B pEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIENIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopmMupoBaHuE YMEHHUS BIAJIETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTeNIbHbIE PACCyKICHUS B
XOJI€ peuIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME TMPEACTABICHUS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIJICHUS, HHTEPECca K U3YICHHIO T€OMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyuenus. Coaepikanue oopa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHOl paboueit
IPOrpaMMbl, PACIPEICIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMU MOHSATUSIMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
cOOJI0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aroUuXcsl, pacupsis U yrayomusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qus  guddepeHnmanuu  00ydeHHUs,  MOCTPOSHUS
WHIUBUIYAbHBIX  00pa3oBaTEIBHBIX MporpamMMm, OOecneunuTh yriayOn€HHoe
M3y4YeHHE T€OMETPHH KaK COCTaBIstoNIel yueOHoro mpeamera «MaTemaTiukay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMaTHKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 podeccHoHaIBLHBIM 00pa30BaHUEM.

Ha wu3ydenme yudeOHOro kypca «l'eoMmerpus» Ha YriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHSATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U TIOCKOCTEH B POCTPAHCTBE: MapalieIbHbIe
IpsIMbIE€ B POCTPAHCTBE, MAaPALIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapauIeNbHOIO NpOeKTHpoBaHus. M3o00pakeHue
Guryp B mapajuieqbHON MPOEKIUHU. YTIBI C COHANPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napaieIbHbIX IJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (DUTypbl HAa IUIOCKOCTH: TETpadllp, Mapajuielenune],
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
NPOCTPAHCTBE, MPSIMbIE TMapaiebHbIE W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEeHIUKYISIPHOM MIOCKOCTH. OptoroHanbHOE IPOEKTHUPOBAHUE.
[lepnieHaUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSAMOW M IUIOCKOCTBIO, ABYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB UM CHUHYCOB JJIS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimine mnyTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABUJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAaMUJA, IpaBWIbHAs TPEYrojabHAas NUPaMUIa WU IPABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOWM IMPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTrOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOTPaHHUKE: CHUMMETPHS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIIPABJIIEHHbIE M  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.
IlonsaTe KOMIUTaHApHBIE BEKTOPBL. lIpU3HaK KoMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3jIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI Mexay Bekropamu. CKalspHOE IIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAsh IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. BsammHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMol U
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUPaMHUIbI U KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucanHas B
[MWINHAP, OMHCAaHHAs OKojo uwuiauHApa. Ilepecedyenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMIaab cPepbl U e€ JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpalllCHUS: CEUEHUS ITUIUHIpA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

BekTopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoOpIMHATHO-BEKTOPHBIM METOA MpPU PEHICHUH TeOMETPUYCCKUX
3aziay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPaKJAHCKOM MO3UIIMU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HWHCTUTYTaMH B COOTBETCTBUM C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUHMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHS NPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOT0 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOWs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHUE BIMSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYIKOB U OIICHKA HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOM eATeIbHOCTH, JTaroB €€
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMpPU3HAK KiaccU(]UKaIuy,
OCHOBaHHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH IO aHATOTHH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  MpodJeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBICHUSIMU, TPOLIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbIABUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO Pa3TUYHBIX BHJIOB U
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KITaeMOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN MHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3aa4u;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aJa4H,
BHOCUTb KOPPEKTHUBHI B JEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHXKEHUST WJIM HEJOCTHXKCHUSI PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH Y4YeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, pacrpenensiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh TWpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHUS, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TMOHSATHUSMU CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U TPOBEICHUHA MAaTEeMATUYECKUX PACCYKIACHUH;

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

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TOHATHSMHU, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXIY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTIOI'PAaHHHUKOB (TMpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTrOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIIEHUH MATEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKHX (HUrypax, NpeJCTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJYYEHHbIE 3HAaHWS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, NPUMEHSITh W3yUYECHHBIC MOHSITUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKd ChOopMyJIHPOBAHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
MOHATHH W TeopeM, ammapara anareOpbl, pelniath MpPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHH.

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMU BPAILICHUS: [TUIMHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TeJ BpallleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATHL U MpPeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIECHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TOHATHIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUs IIpU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepEe3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOAbl IOCTPOEHHUSI CEUEHUW: METOJ CIJIEI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHMUS 3a/1aHbI B SIBHOW U HESIBHOU (hopMe;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

IPUMEHATh  TOJIyYCHHbICE  3HAaHUS  HA  IPAKTUKE:  CPAaBHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA W TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 23 1 4
) B3anMHOe€ pacnoiokeHue npsiIMbIX B 6 | .
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g . 3
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTb MPSIMBIX U )5 : 1
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
7 Bexkrtops! B mpocTpaHcTBe 12 1 3
g [ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 5 ) {
3HaHUHU
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 33




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uupposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1 4
) [ToBTOpEHwUe, O606HI€HI:IC u 15 | 4
cUCTeMaTH3alus 3HaHUH
3 O6bEM MHOTOTpAaHHUKA 17 1 5
Tena Bpamenus 24 1 9
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 : 4
KPYTJIBIX TEJ
6 JIBuKeHus 5 1 2
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 ) 5
cucTeMaTH3alysl 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 33







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEHUS HA

PUCYHKE IIJIOCKOCTH, MapaJICIIbHBIX IPSAMBIX

(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonATHs cTepeomMeTpun: TOUKA, IpsMasd,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300pakKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs mpsimasi ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

0,5

[TonsiTHs: MepeceKarouecs MIOCKOCTH,
nepeceKaroIuecs mpsimas 1 mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKu, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX O0BEKTOB

0,5

MHororpaHHUKH, U300paKeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

0,5

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

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

0,5

10

N300paxkenue ceueHnil nupamuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.

N300paxkeHue nepeceveHus NOJTy4YeHHBIX
IIJIOCKOCTEN. PackpanmBaHre MoCTPOECHHBIX
CEYECHMI pa3HBIMM LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u

MIPU3MBI, KOTOPBIE MMPOXOJIAT uepe3 ux péopa.

N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammBaHue moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETAMU

0,5

12

N3obpaxenne ceueHnit mupaMubl, Kyda u

MIPU3MBI, KOTOPBIE MPOXOIAT uepe3 ux peopa.

N300paxkeHue nepeceueHus: NOTy4CHHBIX
iockocTel. PackpammBanue mocTpoeHHbIX
CeUeHUH pa3HbIMU I[BETAMU

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u

MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.

I/1306pa>KeHHe NnepeceUCHUs MOJIYUYCHHBIX
MJIOCKOCTEH. PaCKpaI_HI/IBaHI/Ie MOCTPOCHHBIX
CEUYCHUI Pa3HbIMU LIBETAaMU

14

Meton ciaenoB ajis MOCTPOCHUMA Ce4YeHU I




15

Mertoa cienoB Ui OCTPOSHHS CEUCHHIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit OCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTEN

0,5

17

[TocTpoenune ceuenuit B nmupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

0,5

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepPTEKEH U 3aluch 11aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

0,5




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpELUBaIOLIUECs IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS PSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTB Tpex MpsiMbIX. Teopema o
TpEX MapajuieabHbIX NpsAMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPAMBIX

0,5

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MapaJUICTHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenue pa3Hbix Guryp B
napajuieIbHON MPOEKIIUH

28

LlenTpanbHas npoeknus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]TLY
MPSIMBIMU

0,5

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHA: apaNIENBbHOCTD NIPSIMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOM U

0,5




IIIIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIECHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

0,5

32

[TocTpoenune ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapayIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

0,5

33

[TapannensHast mpoeKIUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napaenenumnena. CBoncTBa
napajuiefienunes1a u IpusMbl

0,5

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIei
yepes TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

0,5

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX IIEPECCUCHUSI TIPH
MepeceyeHH JIBYX MapaljieIbHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapauieabHbIX IIOCKOCTEN: 00
OTpPE3KaX NapajljIeNbHBIX TPSIMBIX,
3aKITIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JBYMSI ITapaJIeIbHBIMU IJI0CKOCTSIMHU

0,5




[ToBTOpenue: Teopema [Mugaropa Ha

38 0,5
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHSL 0.5
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO 0.5
napajuiesIenune1a

A1 Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIIeuIe1e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyIspHOCTH IPSIMOM U
IIJIOCKOCTH
[IepneHMKYISIpPHOCTB NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOU U 0,5
IIJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U

m €IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTU

45 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [Inockocty ¥ nepneHAUKYISIPHbIE UM 1
IIpsIMBbIE B MHOTOTpaHHHUKaX

47 [lepnennukyinsap u HaxnoHHas. Iloctpoenue
MEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

43 IIepnenaukynsap u HakioHHas. [Toctpoenue 0.5
MEPIEHIUKYIIAPA U3 TOUKHU Ha NPAMYIO

49 Teopema o Tpéx nepreHaAnKyasapax (mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAUKysApax (mpsmas

30 u oOpaTHast)

51 VYroa MexIy CKpelMBaOIUMHUCA IPSIMbIMU 1

50 [Touck neprneHauKyIsIpHBIX MPSIMBIX C
MTOMOIIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE 1
[TocTpoenue ceuenuii Kkyoa, MpU3Msl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MprU3Msl,

55 MPaBUJILHON MUPaMUbI C TIOMOIIBIO 1
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 mI0cKoCTH. [lmockocT cuMMeTpuii B 0,5
MHOTOI'paHHHKaX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U 0.5
IUIOCKOCTHU KaK CJIEACTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér |
pPacCcTOSIHUM OT TOUKH JI0 IIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér 0.5
pPacCcTOSIHUM OT TOUKH JI0 IIIOCKOCTH
CrniocoObl OIyCTUTh NEPIEHANKYIISAPHI:

60 CUMMETpPHS, CIBUT TOYKH M0 MapaJljieIbHON 0,5
NpAMOM

61 CaBur no HenapauienbHON IPSIMOH, 0.5
U3MEHEHHUE PACCTOSTHUM

2 KonTtponsHas padota "B3anmuoe

PACIIOJIOKCHUC MTPAMBIX U IUIOCKOCTEH B




npocrpaHcTae”

63

IToBTOpEHHE: yroy Mex 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIWBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYHCIICHHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OI'paHHUKAX

66

JIByrpanHsbIii yrosu. CBOMCTBO JINHEWHBIX
YTJIOB ABYTPAHHOTO yria

0,5

67

[TepnenaukynspHble 10cKOCTH. CBOMCTBA
B3aMMHO MEPIEHAUKYIAPHBIX IIOCKOCTEN

68

[Ipu3Hak neprneHIuKyIIPHOCTH TIIOCKOCTEN;
TeopeMa O MPSIMO NepecedeHUst IBYyX
IJIOCKOCTEHN NEPIEHIUKYISIPHBIX TPEThEU
IJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napasuieNenuneaa

0,5

70

TeopeMa 0 JUaroHaJi npsMoyroJibHOTO
ImapajijiCiaCinmIicia u CJICACTBUC U3 Heé

71

CTePCOMCTpI/I‘IeCKI/Ie W IIPUKIIAIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
NPpAMBIX U IIJIIOCKOCTHU

72

HOBTOpeHI/ICZ CKpCHIUBAOMIUCCA TIPSAMBIC,
HapaJiICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX

0,5




MHOT'OrpaHHUKax

[Tapa mapayienpHbBIX IIJIOCKOCTEN HA
CKPpCHIMBAIOIMUXCA MTPAMBIX, paCCTOAHUC

73 MEX/y CKPEIUBAIOITUMUCS MPSMBIMU B
MIPOCTBIX CUTYAIUAX
74 PaccrosiHue OT TOUKH J10 TJIOCKOCTH, 0.5
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH ’
Brruncnenue paccTosHUN MEX Ty
75 CKPENIUBAIOIIUMHUCS PSIMBIMH C TIOMOTIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpaHHbIid yroj, HEpaBeHCTBA AJIs
76 TpexrpaHHbIX yrioB. Teopema [Iudaropa, 0.5
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIJja
77 DneMeHTHI C(hepUIeCKO TeOMEeTPHH:
reo/1e3N4eCKre JUHUMU Ha 3eMiie
78 Kontponsnas padota "Yrisl u pacctosaus"
79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U 0.5
€ro >JeMeHTHI" '
20 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamuja
81 [Ipusma. Ilpsimas u HaKJIOHHAS IPU3MBI. 0.5
[IpaBunbpHas npuszma ’
20 [Ipsimoii napamienenunes, NpsMoyroabHbI
napasienenumnesa, Kyo
23 Brinykneie MHOrorpanHuku. Teopema 0.5
Ditnepa ’
84 Brinyknbeie MHOrorpanHuku. Teopema




Olinepa. IIpaBuiibHBIE U OTYIIPABUIIbHbBIE

MHOTOTPaHHUKHI

85 KonTtposnsHas padota "MHOrorpaHHuKN" 1

26 [TonsaTue BeKTOpa HA MJIOCKOCTH U B |
MPOCTPAHCTBE

87 CymMa BEeKTOPOB 1 0,5

88 PaznocTh BekTOpOB 1

89 [TpaBuno napannenenurnena 1 0,5

90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1

91 Paznosxenue BexTopa 1o 6a3I/IC}u/ TPEX : 0.5
BEKTOPOB, HE JISKAIIUX B OJTHON TIIIOCKOCTH

92 CkansipHO€ TPOU3BEICHUE 1

93 Boruncnenue yria Mexay BeKTOpaMu B | |
MIPOCTPAHCTBE

94 [IpocTeimme 3aga4n ¢ BEKTOPAMHU 1

95 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1 1

96 [IpocTeimue 3a7a4u ¢ BEKTOPAMHU 1

97 [IpocTeimue 3a7a4u ¢ BEKTOPAMHU 1 1

98 O00011IeHNE U CUCTEMATH3ALUS 3HAHUI 1

99 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1

100 Htoropas koHTpoOJIbHAS paboTa 1

101 Hroropas koHTpoJIbHAs paboTa 1

102 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 33




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
| [ToBTopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CkanspHoe | 0.5
MPOM3BEICHNE BEKTOPOB" ’
3 [ToBTOpeHue Temsl "Beruncnenue yria | 0.5
MEK/ly BEKTOpaMH B IpOCTpaHCTBE" '
4 [ToBTOpEeHuE TemMBI "YpaBHEHNE TPSAMO, |
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 i
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeitHble HEpaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE | 0.5
IPOrpaMMUPOBAHUE ’
10 AHanuTH4YeCKue METObl pacyéra yria |
MEXAY NPSAMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METO/IbI pacuéra yria 1 0.5
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX ’
OpMyJla pacCTOSIHUS OT TOUYKHU 10 ,
12 o 1 0,5




IJIOCKOCTH B KOOpAMHATAxX

HaxoxneHue paccTosiHui OT TOUKU 70

13 0,5
TUTOCKOCTHU B KyOe

14 HaxoxneHnue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIETIOB 0,5
CeueHusi MHOTOIPAaHHUKOB: CTaHAApPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napasiesIbHble CeUeHUs

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH: 0.5
pacuéT OTHOIIEHUI

)1 [TapannenbHble MPsIMbIE U TNIOCKOCTH: YIJIbI |
MEX]ly CKPELIUBAOIIUMUCS NPSIMBIMU
[leprienAuKynsApHbIE NPSMBIE U MIJIOCKOCTH:

” CTaHJApTHBIE MaPbl NEPIEHIUKYIAPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOI'PaHHUKOB

3 [leprienAMKyIsApHbIE IPSIMBbIE U MJIOCKOCTH: 0.5
TEOpEMa O TPEX MEPIEHANKYIAPAX

24 [lepnieHiuKyIsspHBIE MIPSMBIE U TUIOCKOCTH:
BBIUMCIIEHUS JUIMH B MHOTOTpaHHUKAX

25 IToBTOpEHME: IO MHOTOYTOJIbHUKOB, 0,5




(hopMyITBI TS TUTOIAEH, COOOpaskeHus
noo0us

26

HOBTOpeHI/ICI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAEH, COOOpaskeHuUs
o00ust

0,5

27

HOBTOpeHI/ICI miomaan MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

28

[Inomany ce4eHnt MHOTOTPaHHHUKOB:
IJIOLIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

0,5

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100MsI

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOI'PaHHUKOB"

31

O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienurnea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUY yria

0,5

33

CrepeomeTpHruecKue 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesenumnesa

0,5

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
napajuiejcnuiecaa

35

O0BEM npsAMOi IPU3MBI




CrepeoMeTpUUECKHE 3a/1a4l, CBA3aHHbIE C

36 BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI !
37 [Ipuknanneie 3ana4n, cBsI3aHHbIE C 00BEMOM
IPSIMOM IIPU3MBI
Brrancienne 005EMOB TEIT € TOMOMIBIO
38 onpenenéHHoro unrerpana. Oobpém
HAaKJIOHHOHM IIPU3MBbI
Borunicnenue 00bEMOB TN ¢ TOMOUIbIO
39 onpenenéHHoro uurerpana. OobpEm 0,5
MTUPAMUTBI
40 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM
A1 ®opmyna o6béMa nupamuabl. OTHOIIEHKE 0.5
00BEMOB MUPAMHU/T C OOITUM YTIIOM ’
4 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI
43 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
o0BbEMamMu MHUpPaMUIbI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI
45 [Tpuknagaeie 3agaun 1Mo Teme "OO0bEMBI ’
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUJIbI
46 [Ipumenenne 00bEMOB. Beiuncienue
paccTosHUA 0 TIOCKOCTH
47 KonTtponsHas padora "O6béM
MHOTOTpaHHuKa"
48 [unuHapudeckas TOBEPXHOCTD,




o0Opa3yroIue UIHHIPTISCKON
IIOBEPXHOCTHU

Hunmuaap. [psmoi KpyroBoi HAIUHAP.

49 0.5
[Inomane MOBEpXHOCTH LUIIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnme
KOHMYECKOU noBepxHocTh. Konyc

51 Ceuenune KOHYyca TIIOCKOCTBIO, 0.5
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

50 VYceuénHblil koHyC. M300pakeHrne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOM MOBEPXHOCTH M TMOJTHOM !
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3a1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYEHHI LIUIMH/Ipa, KOHYyca
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0KA3aTeJIbCTBO U BEIYHCIICHUE, 1
MIOCTPOCHUEM CEUCHMI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C |
HWIHHIPOM

59 Coepa u map
Ilepeceuenue cepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua un

n300pakeHue mapa




61

[Mepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsi miaockoctso. Bun u
n300pakeHue mapa

62

VYpasaenne chepsl. [Tnomans chepsl u eé
yacreu

63

Cummerpus cdepsl 1 mapa

0,5

64

CrepeomeTpuiecKkue 3a1a4u Ha
J0Ka3aTejIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOCHUEM UX
CE€UYEHU TIIOCKOCTHIO

65

CrepeomeTpuyecKHe 3a/1auyu Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOSHUEM UX
CEYEHMH TUIOCKOCTHIO

66

[Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Pazanunsie KOM6I/IHaHI/II/I TEJI BpAllICHUA 1
MHOTI'OI'paHHHUKOB

0,5

69

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena U MOBEpXHOCTH
BpaueHus"

71

KonTtponpHas pabota "Tena 1 moBEpXHOCTH
BpaieHus"

72

O06beém nununpa. Teopema 06 00bEMeE




IpsAMOro NuJIMHApa

73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. Oobpém KoHyca

74

[Tnommamy G0KOBOM M TIOTHOM MOBEPXHOCTH
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KonTponsnas padota "[Tnomaau
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JIBrokeHus npoctpaHcTBa. OTOOpakeHusl.
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CBOMCTBA JIBVKEHUHN
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WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUH KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX
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HcTopus pa3BUTHS CTEPEOMETPUM KaK

101 HAayKU U €€ pOJIb B Pa3BUTHUHU COBPEMEHHBIX 1 0,5
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HcTopust pa3BUTHS CTEPEOMETPHUHN KaK
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OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 33
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