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IMOSICHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECIEeYuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIUH
€CTECTBEHHO-HAYYHOW HAIMPABICHHOCTH W TMPEAMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITIUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yIarOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0Ka3aTEIbCTBE TEOPEM U TIOCTPOCHHH
IIETTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPH PEIICHAH T€OMETPUIECKHX 3a]1a4, YMEHUE
BBIBUTATh W ONPOBEPraTh THIOTE3bl HEMOCPEJACTBEHHO HCIIONB3YIOTCS TIPH
pEIICHNUH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DU3UYCCKUX 3a]1a4.

Ilens ocBoeHUS MporpaMMbl y4eOHOTO Kypcea «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CTIOCOOHOCTEH 00yJaroMUXCsl IPH U3YyUECHUN
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMeTHOH oOnacth «MartemaTuka W
nH(POpMATHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMSI
0oJjiee TIyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJISI YCIEITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIL30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUU Ha YIIIYOJIEHHOM YPOBHE,
PaCIIMPSIONIMMH M YCHJIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SBJISIOTCS :

pacuimpeHye MnpeCcTaBIeHUs] 0 TEOMETPUHM KaK YaCTH MUPOBOHN KYJIbTYPhI U
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIIINX MaTeMAaTHYCCKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3Yy4aTh
pasHbIC SBJICHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATHITHOTO aIrapara 1o pas3zieiy
«CrepeomeTpus» yueOHOTo Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIAJIETH OCHOBHBIMH IIOHSATHAMH 0
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIAPTHBIE CITOCOOBI PEIICHUS 3a]1a4;

dbopMupoBaHUE YMEHHUS paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B PealbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHue TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEOpUH, (OPMHUPOBAHWE TOHMMAHUS POJU aKCHOMATHUKH IpH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX IPUMECHSITh, IIPOBOIUTH JOKa3aTSIbHbIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3ajlad M 3a7ad C MPAKTHYSCKUM COJICpKAHUCM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOAUMOCTH  JOKAa3aTeIbCTB  IIPH



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

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcsl, MO3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO 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 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMU COJIEP)KATEILHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomerpusi» B
10-11 xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHME «YMETh OINEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJaEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJCP)KATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiepKaTeNIbHbIM JIMHUSM, HO | 110 rojaMm oOyudenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSS U YIIIyOIss
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qus  guddepeHnnanuu  O0ydeHHUs,  MOCTPOSHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTEBHBIX MpOrpamMM, OOecTneunuTh yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTaBJstolel yueOHoro npeamera «MareMaTukay;

MOJITOTOBUTHh OOYYAIONIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
ya€ToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
oOuM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 xkiacce — 102 ygaca (3 gaca B Heento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COJAEPKAHUE OBYUEHUSA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpEOMETpUU. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOIINECS,
MapajyiebHbIE M CKpelIMBaroIuecs npsMble. [Ipu3Haku CKpemuBarommxcs
npsimMbIX. [lapaniensHOCTh OPSIMBIX U TUIOCKOCTEN B TPOCTPAHCTBE: NapasjieIbHbIe
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTD TPEX NPAMBIX, HapPaICIbHOCTD NPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OcCHOBHBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOEKIMHU. YTJIbl C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMU B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
IMOCTPOCHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAUICIBHBIE W MEPHEHAUKYJSIPHBIE K ILIOCKOCTH,
[IPU3HAK MEPHEHAMKYJSIPHOCTA NPSIMOM M IUIOCKOCTH, TeOpeMa O NpsMOu
NEPIICHAUKYIISIPHON IIJIOCKOCTH. OpToronanpHoE IIPOEKTUPOBAHMUE.
[leprieHAUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT MIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [lepreHIuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPIICHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YrOJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYIDAHHBIN
YTOJI, TUHEHUHBIM YroJ JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOTPAHHBIE YIJIbI.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. [lpusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapajuIeIEIUNe] U ero cBorcTBa. Kpartuaitmue
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHasi nupamua, IpaBUiIbHAsA U yCEUEHHAs
nupamuabl. CoiicTBa peOep W OOKOBBIX TpaHEW NPABWIHHOW MHPAMHUJIBI.
[IpaBunpHBIE MHOTOTPAHHUKH: IPAaBWJIbHAS IpU3Ma WM NpaBWJIbHAS MHPAMUJA,
MpaBUJIbHAS TPEYTOJIbHAS TMpaMU/Ia U IPAaBWIbHBINA TETpadip, KyO. [IpencraBienue
O IMPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAYP, TOJCKASIP U UKOCASIP.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpEMa O
IJIOIIAY YCEYEHHOU IMPaMUbL.

CummeTpuss B  MPOCTPAHCTBE. JIEMEHTHl CHMMETPUU  MPaBUIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUS B MpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETPHUS
napajieiienunena, CUMMETPUs NPAaBUIIbHBIX NPHU3M, CUMMETPHUS MPABUIBHOU
NUPAMUIBIL.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsTHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHbIE, COHAMpPABJICHHbIE U  IMPOTHUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPbl. PABEHCTBO BEKTOPOB. JeCTBHSI C BEKTOpaAMU: CIIOKEHHE
U BbIUUTAHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyio. CBoMCTBaA cl0KeHUsI BEKTOpOB. CBOICTBA YMHOXKEHHUSI BEKTOpa HA YHCIIO.
[lonsTne koMIIaHapHble BEKTOpHI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenuneaa. Teopema O Ppa3lnoOKEHUU BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BekTopaMm. lIpsMoyronpHasi cuctemMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalgpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpalueHus

[loHATHA: UWIMHIPUYECKAs TOBEPXHOCTb, KOHUYECKAs IIOBEPXHOCTD,
chepuueckass TOBEPXHOCTb, oOOpasyrouiue noBepxHocTeil. Tenma BpaleHus:
LWINHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonosxkenue cepsl
U IUIOCKOCTH, KacaTejbHasl IUIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHus Ha
wiockocTh. Pa3Béprka numnuHapa u konyca. Cummetpus chepsl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapajuienenunena u ciueactsuss u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW NPHU3MBI, [MWINHAPA, TUPaMHUIbl U KOHyca. O0BEM mapa W IIapoBOIO
CerMeHTa.

KomOunauuu Tenm BpaimieHUss U MHoOrorpaHHukoB. [Ipu3ma, BmnucaHHas B
WINHIpP, ONHCaHHAas oOKojo IuiauHapa. llepeceuenune cdepbl u mapa c
wiockocThio. Kacanue mrapa u cdepsl miockoctsio. [loHsATHE MHOrOrpaHHHKa,
ONKMCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAIllCHMS.

[Inomaas MOBEPXHOCTH LWIMHIApA, KOHYyCa, IUIoaab cepsl U €€ yacTei.
[Tonobue B mpoctpancTBe. OTHOImIEHHE OOBEMOB, TUIOMIAJCH MOBEPXHOCTEH



nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIIEHUS: CEUEHUS TUIIMHIPA
(mapayieabHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (MapasuliesibHbIe
OCHOBAHUIO U MPOXOJASIINE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUEHHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEeKyLIEU TIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTopHOE YMHOKEHUE
BEKTOpOoB. (CBOHCTBA BEKTOPHOrO yMHOXeHus. IIpsimoyronpHas cucrema
KoopAauHat B mpocTpaHcTBe. KoopauHatel BekTopa. PasznokeHue BekTopa Mo
6a3ucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHMM. Buasl JBWXKEHWI: TapaulelbHBIA TEpPEeHoC,
LHEHTpaJIbHAsA CUMMETPHUS, 3€pKajbHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus noxoodus. [Ipsimas u chepa Ditnepa.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O KYPCA
«TEOMETPHSI» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUH 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNCKOT0 OOIIECTBA, IPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IpaXIaHCKOTO  oOmiectBa  (BBIOOPBI,  OMPOCHI W JIpyroe), yMEHHue
B3aUMOJECHCTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIIUSAMH U Ha3HAYCHHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCHMCKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOLUIOMY M HACTOALIEMY POCCUUCKONM MAaT€MaTUKH, IEHHOCTHOE OTHOLICHHE K
JTOCTVKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MATEMAaTUYECKOU LIKOJIBI,
WCIOJb30BaHUE ATUX JOCTHKEHUM B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, ChOPMHPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, 3THUYECKOTO IMOBEAECHUSI, CBSI3AHHOTIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKHU U JAEATEIBHOCTHIO YUEHOT0, OCO3HAHUE JTUIHOTO
BKJIa/Ia B IOCTPOEHHE YCTOMYUBOrO OYyILEro;



4) 3cTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHU, pACCY X ACHHUI, BOCHPUUMYHBOCTD K
MaTeMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHHE:

chOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MaTeMaTUYeCKue 3HAHUA B
MHTEpECcax 3/10pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTaHUE, COAIAHCUPOBAHHBIM PEXHUM 3aHATUUA U
OTIbIXa, peryisipHasi ¢puznueckas akTUBHOCTD), (PU3MUECKOE COBEPUICHCTBOBAHUE
[pU 3aHATUSAX CIIOPTUBHO-03/10POBUTENILHON J1€ATEIbHOCTbIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHME LEHHOCTH TpPYIOJIOOMs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U e€ NPHIOKEHHSIMHU, YMEHHE COBEpIIAaThb OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccu W peaqu30BbIBATH COOCTBEHHBbIC IKU3HEHHbBIE TJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTréMaTH4ecKoMy  OOpa3oBaHHIO |
caM000pa30BaHUI0 Ha MPOTSKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh  SKOJOTUYECKOW KYyJIbTYpbl, TOHHMAHHUE BIUSHUSA
COIIMATbHO-3KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOIHON U COIMAIBHOM
Cpelibl, 0OCO3HaHME TJI00ATBLHOTO XapaKTepa HKOJIOTHUYECKUX MPOo0IeM, OpueHTaIus
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUW IS pelieHus 3aaad B oljactu
OKpY’)Karouiel cpenpl, [UIAaHUPOBAHHE IIOCTYNKOB W OLEHKM HX BO3MOYKHBIX
MIOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILLIECTBEHHOM MPAaKTUKU, TOHUMaHHE MaTEMaTUUECKOM
HayKH Kak cpepbl YEIOBEUECKOH AESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH
JUISL Pa3BUTHS TUBWIN3ALMU, OBIAJCHUE SA3bIKOM MATEeMaTUKH U MaTEMaTU4ECKOM
KYyJbTYpOU KakK CPEJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBISITh IPOEKTHYIO
U UCCIIEIOBATEIBCKYIO AEATEbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAeicTBU:

BBISIBJIATH U XAPAaKTEPU30BATh CYUIECTBEHHBbIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHSTHHA, OTHOIICHUH MEXIy MOHATUSAMH, (HOPMYIUPOBATH
onpeJiesieHUs] TIOHSTHUI, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccu(uKaium,
OCHOBaHU JIJ1s1 0000IIEHUS U CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;



BOCHPUHHMMATh,  (OPMYJIMPOBATH U  NPeoOpPa3OBbIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUAX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENILHO JIOKA3aTEebCTBA MAaTEMATUUECKUX YTBEPKIECHUN
(psiMBbI€ ¥ OT MMPOTHUBHOTO), BBICTPAMBATh apTyMEHTAIUIO, IPUBOUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbBI;

BbIOMpaTh crnoco® peimeHus ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pPEIICHUs], BBIOMpaTh HauOoIee MOAXOASAIIMMA ¢ yUETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTeabckue qeiicCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUSA,
dopMynupoBaTh  BOMNPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaThuecKoro o0beKTa, sIBJICHUs, Mmpoiiecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
NPOBENEHHOTO  HAOMIOJNEHUs, HCCIEIOBAaHUS, OLEHHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
MPEIIOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH ACPUIUTHI MH(POpPMALMY, AAaHHBIX, HEOOXOAUMBIX IJi1 OTBETa Ha
BOIIPOC U IS pEUICHUS 3a]1au;

BBIOMpATh MH(GOPMALIMIO U3 UCTOUYHUKOB PA3NUYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIMIO Pa3IMUHBIX BUIOB U (PopM
IPEJICTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMAIUIO, MPEACTaBIATh €€ B pazIUYHbIX (opmax,
WJLTIOCTPUPOBATH IPaPUUECcKH;

OLIEHUBATh HaAEKHOCTD uHbOopMaLIUU o CaMOCTOSITEBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUSA

Oomenne:



BOCIIPUHUMATH U (OPMYITUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUAMU U
LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHMs MO XOJy pelIeHus 3aJlayu,
KOMMEHTUPOBATH MOJTYyUYCHHBIA pE3ybTarT;

B XOJIe 0OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TIOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXICHHUS C CYXICHUSIMHU IPYTUX YYaCTHUKOB
nuasnora, oOHapyKHBaTh pa3IMYMe U CXOJCTBO TMO3UIMNA, B KOPPEKTHOU dopme
dbopmynupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

PEACTAaBIATh PE3yJIbTaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTA, UCCIEAOBaHUS,
IPOEKTa, CaMOCTOSITEJILbHO BBIOUpaTh (OpMaT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJIATH IIJIAH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM HUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAaPUAHThI PEIICHUI ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

BJIaJIeTh  HAaBbIKAMU  IIO3HABAaTEJIBHOM  peQIeKCMH  KaKk  OCO3HAHUS
COBEPIIAEMBIX JACHCTBUNA M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJIEThH
croco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysbTrara pelIeHHs
MaTeMaTHYECKOM 3a/1auu;

NpEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3aJ1auH,
BHOCHUTH KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTa LEIU U YCIOBUIM, OOBSICHATh IPUYHUHBI
JOCTKEHUSI WM HEJIOCTIKEHUS PE3yJTbTaTOB JEATEIHLHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYILIECTBA KOMAHIHONW W WHIWBUIYAIbHOU
paboThl TpW pemIeHHH YYEeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
NEeATENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0O COBMECTHOM pabOThI, pacrpeacsisiTh
BUJIBI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUS] HECKOJIbBKUX JIIO/IEH;

y4acTBOBaTh B TPYMIIOBBIX (opMax paboThl (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIC), BBIMIOIHATH CBOIO YaCTh PAa0OTHI U KOOPAMHUPOBATH
CBOM JICHUCTBHSI C APYTUMU WICHAMU KOMaHbl, OLICHUBATh KA4€CTBO CBOETO BKJIa1a
B 0O0mMH TOPOAYKT MO KpPUTEpUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBHUSI.



HPEAMETHBIE PE3YJIBTATDBI
K konny 10 kiacca o0yyaromuiics Hay4uTCs:

CBOOOJHO OMNEPUPOBATh OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPHUH TPHU
pelleHn  3a7a49 U IPOBEACHUN MAaTEMaTUYECKUX PACCYXKACHUI;
IPUMEHSATh aKCMOMBI CTEPEOMETPUH W CIIEJCTBUS M3 HUX NPU PEIICHUHU
TeOMETPUYECKUX 3a]1a4;

KJIacCH(PHUIMPOBATh B3aMMHOE PACIOJIOXKEHUE MPSIMBIX B TMPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJIHO  OMNEpPHPOBATh TMOHATHSMH, CBSI3aHHBIMH C yIJlaMHd B
IPOCTPAHCTBE: MEXAY MPSIMBIMA B TPOCTPAHCTBE, MEXIYy NPIMON u
TUIOCKOCTHIO;

CBOOOIHO OTNEPUPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pAacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAaHHHKOB (IIPU3Ma,
NUpaMKIa, MPSMOYTOJIbHBIN Napasuienenumnes, Kyo);

KJacCHQUIIMPOBaTh ~ MHOTOTPAHHWKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJaccuuKaImy;

CBOOOJIHO  OMEpUPOBATH  MOHITHIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napasuieiabHOE, LIEHTpaJIbHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBaHUE (PUTyp Ha MIIOCKOCTh, BBHIIIOJIHATE U300paXkeHus GUryp Ha
IUIOCKOCTH;

CTPOUTH CEYEHMs] MHOIOTPAHHUKOB Pa3JINYHbIMH METOAAMM, BBITIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BHUJI CBEPXY, COOKY, CHH3Y;

BBIUUCIIATh  IUJIOLAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (MpHU3Ma,
nupaMuzia), FeOMETPUYECKUX Tl ¢ IPUMEHEHUEM (HOpMYyII;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTD,
OCb U TNIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPHI;
cBOOO/IHO OIEpPUPOBATh MOHATHUAMM, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHATDH JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH W
HaXO0XJIEHUE T€OMETPUUYECKUX BEIUYNH, IPUMEHSS1 U3BECTHbBIE METO/IbI IPU
peIIeHnH MaTeMaTUYeCKUX 3a/Jad MOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CPEACTBA U 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPHUECKUX 3a]1aY;



U3BJIEKaTh, MNpPeoOpa3oBbIBAaTh W HMHTEPIPETHPOBATH HHPOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

IIPUMEHSTh TOJY4YEHHbIE 3HAHWA Ha IIPAKTHUKE: CpPaBHUBAaTh U
AQHAJM3UPOBATH PEAIbHBIE CUTyallud, MPUMEHATh W3yYECHHBIC MOHATHS B
opolecce IMOMCKAa  pelIeHHs MaTeMaTH4eCKH  COPMYITUPOBAHHOU
npo0JieMbl, MOJEIMPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPHH,
UCCIEN0BATh MTOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHHUEM TI'€OMETPHUUECKUX
NOHSATHM W TEOpeM, ammapara ajareOpbl, pelath MPaKTUYECKUE 3aayd,
CBA3aHHBIC C HAXO0XK/IEHUEM T€OMETPUUECKUX BEJINYNH;

UMETh TpEeACTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO OIEPUPOBATH IMOHATUSAMHU, CBS3aHHBIMH C IMJIMHIPUYCCKOM,
KOHUYECKOH U C(HEepUYeCKOr TOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
TIOJTYYCHUS,

OIIepUPOBATh MOHATHUSIMHM, CBSI3aHHBIMHU C TEJIAMH BPAICHUS: IMIHHIPOM,
KOHYCOM, c(hepoii v mapom;

pacmo3HaBaTh Tella BpaileHus (IWIMHIADP, KOHYC, cdepa W map) u
OOBSCHATH CITOCOOBI TIOJTYYCHHUS TSI BPAIlCHHSI;

KJIacCU(UIIMPOBATH B3aMMHOE PacIoioKeHUe chephl U MIIOCKOCTH;
BBIYHC/ISATh BEIIMYWUHBI 3JIECMEHTOB MHOTOTPAaHHHMKOB W TEJ BpallCHMS,
00BEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOI'PAHHHMKOB W TEJl BpAIICHUS,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHUSMHM, CBI3aHHBIMH C KOMOHMHAIIMSIMHU TEII
BpalllcHWsI ¥ MHOTOIPAaHHUKOB: MHOTOIPaHHHUK, BIIMCAHHBIH B chepy U
OIMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUST MEKTY TUIOMIAAIMK IMTOBEPXHOCTEH U 00BEMaMu
ITOJIOOHBIX TEJT;

n300pakaTb H3ydaeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEPTEeKH U3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BHUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJI BPAIlICHHUSI;

U3BJICKAaTh, HWHTEPIPETUPOBATh M IPEOoOpa30BBIBATH HHGOPMAIIUIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (urypax, NpeacTaBICHHYIO Ha
gepTekax U pUCyHKax;

CBOOOJTHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSITE OTICPAITUU HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPaBHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT;



pelaTb FTeOMETPUUECKUE 3a1a4M HA BBIYUCIICHUE YTIIOB MEXKY IIPSIMBIMU U
IUIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUN OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A IPU PELLICHUH,
CBOOOJIHO ONEpPUPOBATh TOHSATUAMH, CBS3AHHBIMU C JBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M T BpalleHUus IIpu
MMAPALIEIIBHOM  TEPEHOCE, LEHTPAIbHOW CHUMMETPUH, 3E€PKAIBHOU
CUMMETPUH, TIPU TOBOPOTE BOKPYT MPAMOM, MpeoOpa3oBaHus M0A00us;
CTPOUTH CEYEHHSI MHOTOIPAHHUKOB M TEJ BPAILCHUS: CEYCHUS LWJIMHIPA
(MmapanienbHO U MEePHIEHANKYISIPHO OCH), CEUeHUs KOHYyca (MapasuiebHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIONIb30BaTh METOAbl IIOCTPOCHUS CEUEHUN: METOJ CJIENO0B, METOM
BHYTPEHHETO MTPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

NPUMEHATh TE€OMETpHUEeCKUE (aKThl IS PEIICHUS CTEPECOMETPHUCCKUX
3a7a4, MPEANONArarolluX HECKOJBKO IIAaroB pELICHUs, €CIU YCIOBUS
IPUMEHEHHMS 3a/1aHbl B SIBHOW U HESABHOU dopme;

pemaTe 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHUW U
HAaxXO0XJIEHUE T€OMETPUUECKUX BEIINYNH;

IIPUMEHATH IIPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIlMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

IIPUMEHSATH [TOJyYECHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATH, AHAITU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyallUH, IPUMEHATb HW3YyUYECHHBbIEC IIOHSATHUS,
TEOpPEMBI, CBOMCTBA B IMPOLECCE IIOMCKAa PELICHUS MAaTeMaTH4YeCKHU
chOopMyIHpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHbIE CUTyallMH Ha
SI3bIKE T€OMETPHH, UCCIIEA0BATH ITIOCTPOCHHBIE MOJIEIIA C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATHUH W Teopem, ammapara aireOpbl, pelarb
IIPAKTUYECKUE 3a1a4yd, CBA3AHHBICE C HAXOXICHUEM TIE€OMETPUUYECCKUX
BEJINYMH;

UMETh MPEICTABICHUS OO0 OCHOBHBIX ATallax pa3BUTUS T'€OMETPUU Kak
COCTaBHOU 4acTH (yHIaMEHTA Pa3BUTHUS TEXHOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHue pa3aeioB u Komnecrso gacon
. TeM IporpaMMBI Beero Konrpoabubie | Ilpakruyeckue
padoThI padoThI
1 Bsenenue B crepeoMeTpuo 23 1
’ B3anmHoe pacrionoxenue 6 |
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJ'IJ'ICJ'II)j-IOCTI) MPSIMBIX U 8
TIJIOCKOCTEHN B TIPOCTPAHCTBE
4 HepneHz[miyns[pHOCTb MPSIMBIX U )5
TJIOCKOCTEHN B TMIPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
BexkTopsl B mpocTpaHcTBe 12
8 [ToBTOpEHwUE, O606HleHI:Ie 51 5 )
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME
11 KIIACC
KoauvecTBo yacos
Ne HaumeHoBaHue pa3aesioB u
w/n TeM IPOrpaMMEI Beero Kontpoabubie | IlpakTuueckue
padoThI padoThI
1 AHaIUTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHMUE, O606IH€HI:IC u 15 |
cucTeMaTtu3anus 3HaHUM
3 O06BEM MHOTOTpAaHHUKA 17 1
Tena BpaieHus 24 1
5 [Inomanu noBepxHOCTU U 9 1
00BEMBI KPYIJIBIX TEJ
6 JBrkeHust 5 1
7 [ToBTOpEHue, 06001EeHNE U 17 )
cUcTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 2 0
[TPOI'PAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KIIACC

Tema ypoka

Koan4yecTBO 4acoB




n/n

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3YYeHH S

OcHoBHbIE NpaBUIIa
M300pakeHUs Ha
PHUCYHKE IJIOCKOCTH,
napaiebHbBIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

[TonsiTus
CTEpEOMETPUHU: TOUKA,
npsimasi, IJIOCKOCTb,
MIPOCTPAHCTBO.
OcHoBHbIE TpaBUiIa
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajuiebHbIX
MPSIMBIX (OTPE3KOB),
CepeIHbBI OTpe3Ka

IlonsTHs:
TepeCceKarIINeCs
IUIOCKOCTH,
MepeCceKarIINecs
MpsiMast ¥ TNIOCKOCTh;
MOJTYTIPOCTPAHCTBO

IlonsTns:
MepeceKaroImnecs
IUIOCKOCTH,
MepeCceKarIIMNecs
MpsiMast ¥ TNIOCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH,
n300pakeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYILECTBYIOIINX
00BEKTOB

MHororpaHHuKkH,
n300pakeHue
MPOCTEUIINX
IIPOCTPaHCTBEHHBIX

¢uryp,




HECYIIECTBYIOLIUX
00BEKTOB

AKCHOMBI
CTEPEOMETPUH U
TIepPBbIE CIIECICTBUS U3
HHUX

AXCHOMEI
CTEPEOMETPUH U
MIEPBBIE CIEACTBUS U3
HHUX

AXCHOMEI
CTEPEOMETPUH U
TIepPBbIE CIICICTBUS U3
HuX. CriocoObI
3a/IaHUsI TIPSIMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus TPSIMBIX
H INIOCKOCTEH

10

N3obpaxenue
CEYEHUI MUpaMU/Ibl,
Ky0a ¥ TIPU3MBHI,
KOTOpBIE MPOXOJISAT
yepe3 ux peopa.
N3obpaxenue
repeceyeHust
MOJTy4YE€HHBIX
IJTIOCKOCTEH.
PackpamuBanue
MIOCTPOCHHBIX CEUCHUN
Pa3HBIMU LIBETaMU

11

N3obpaxenue
CEUYCHUI MUpPaMUIBL,
Ky0a U MPU3MBI,
KOTOPBIE TIPOXOIAT
yepes ux péopa.
N3o06paxxenue
nepeceueHust
MOJTy4EeHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX CEUEHUI
pa3HbBIMU IIBETAMU




12

N3o06paxkenune
CEUYEHU UPaMU/IbI,
Ky0a ¥ IPU3MBI,
KOTOPBIE TPOXOIST
gyepes ux péopa.
N3o0paxkenune
TePECCUCHUS
MOJTYYSHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HBIMH IIBETAMHU

13

N3o06paxenue
CEUYEHUI MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3o6paxenue
repeceyeHust
MOJTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETaMU

14

Metox cinenoB s
MMOCTPOCHHUS CEUCHUN

15

Metox cnenoB s
MMOCTPOCHHUS CEUCHUH.
CBoiicTBa
TepeceYeHU MPSIMBIX
H INIOCKOCTEH

16

MeTtox caenoB s
MMOCTPOCHUS CEUCHUH.
CaolicTBa
TepeCceYCHU I IPSIMBIX
M TIOCKOCTEM

17

[Toctpoenue ceuenui
B ITUpamMue, Kyoe mo
TPEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTexKen u
3aMuCh 11aroB
IIOCTPOEHHUS




18

[Toctpoenue ceueHui
B IUpamMue, Kyoe 1mo
TpEM TOUYKaM Ha
pé€opax. Coznanue
BBIHOCHBIX YEPTEKEU U
3aMMch U1aroB
MIOCTPOEHHUS

19

[Toctpoenue ceuenuit
B NUpamuie, Kyoe 1o
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEKEU U
3aIMCh 1IAroB
IIOCTPOECHUS

20

[Toctpoenue ceuenuit
B MUpaMHuJie, Kyoe 1mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEKEU U
3aIMCh 1IAroB
MIOCTPOEHUS

21

[ToBTOpEeHUE
TJIAHUMETPHUH:
Teopema o
MPOTIOPITUOHATBHBIX
oTpe3kax. [lomooue
TPEYroJIbHUKOB

22

[ToBTOpEeHUE
IUTAaHUMETPHUH:
Teopema Menenasi.
Pacuetsl B ceueHusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTUA
IUIAHUMETPUU U
CTEPEOMETPUHU

23

KonTtponsHas paborta
" AKCHOMBI
CTepEeOMETPHH.
Ceuenus"

24

B3aumnoe
pacIoIOKEHNE
MPsIMBIX B




IIPOCTPAHCTBE.
CkpemuBaroiuecs
npsMble. [IpusHaku
CKPEILMBAIOIINXCS
MIPSIMBIX.
[TapannensHbie
MpsIMbIC B
MIPOCTPAHCTBE

25

Teopema o
CYIIECTBOBaHHUH U
€IMHCTBEHHOCTH
MPSIMOM NapaJIIEIbHOMN
JAHHOM IIPSIMOiA,
MPOXOISIIEH yepe3
TOUYKY MPOCTPAHCTBA U
HE JeXallen Ha
JAHHOM IPSIMO.
JlemMma 0 nepeceueHnn
napajuiebHbIX
MPSIMBIX TIOCKOCTHIO

26

[TapannensHOCTH TpEX
npsameix. Teopema o
TPEX MapaUIeIbHBIX
npsameix. Teopema o
CKPELIUBAIOIINXCS
MPSIMBIX

27

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOIICTBA
napayiebHOTO
MIPOEKTHPOBAHUSI.
N300paxkenue pa3HbIX
¢buryp B
napasieabHON
MIPOEKIINH

28

HentpanpHas
MpoeKUMs. YTOII C
COHAIPaBJICHHBIMU
CTOpPOHaMH. YTOJI
MEXy PSIMBIMU

29

3amaun Ha
JIOKAa3aTeIbCTBO U
HCCIIeOBaHHE,




CBSI3aHHBIE C
pacroyoXeHuemMm
MPSIMBIX B
MIPOCTPAHCTBE

30

[Tonsarus:
NapajuIeIbHOCTh
MIPSIMOM U IJIOCKOCTH B
IIPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH
MPSIMOM U TUIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH
MPSIMOM U TUIOCKOCTH

31

I'eomeTpuueckue
3aJlauM Ha BBIYMCIICHHE
U J0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapajyieIbHOCTHIO
NPSAMBIX U TUIOCKOCTEN
B MPOCTPAHCTBE

32

[ToctpoeHue ceyenus,
MIPOXOIALIETO Yepe3
JTAHHYIO IPSIMYIO Ha
yepTexe U
napayieabHOro
JPYrou MpsiMoi.
Pacué€t oTHOIICHUI

33

[TapannensHas
MIPOEKIHS,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI
KyOa u
napasuieNenunenaa.
CaoiicTBa
napajienenumnena u
MIPU3MBI

34

[TapamiensHbie
mockocTy. [Ipusnaku
MapajuIeIbHOCTH ABYX
IIJIOCKOCTEMN

35

Teopema o
NapajIeIbHOCTH U




€IMHCTBEHHOCTHU
IIOCKOCTH,
MIPOXOJAIICH Uepes
TOYKY, HE
MPUHAJIECIKALLLYIO
JTAHHOM TNIOCKOCTH U
CJICJICTBUS U3 HEE

36

CsolicTBa
napajuieIbHbIX
IJIOCKOCTEH: O
napajuieIbHOCTH
MPSIMBIX TTEPECeYCHUS
MIPU TIEPECCUCHUH
JIBYX MMapajuiebHBIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
MapaieabHbIX
MPSAMBIX,
3aKJITIOYEHHBIX MEXIY
napayieIbHBIMU
IIOCKOCTSIMU, O
MEePECEUCHUH TIPAMOM
C IByMs
napayieaIbHbIMU
IUIOCKOCTSIMH

38

[ToBTOpEHUe: Teopema
[Tudaropa Ha
TUIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpPEYroJbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYT OJIBHOTO
napasiesenumnesa

41

Beruucnenue nmH
OTPE3KOB B KyOe U
IPSIMOYTOJIbHOM

napasiesienume e




42

[lepneHUKYIApPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnax
MEPIEHIUKYIIIPHOCTU
IIPSIMOM U TUIOCKOCTH

43

[lepneHUMKyYIApHOCTD
IPSIMOM U TUIOCKOCTH.
[Ipu3naxk
NEPIEHIUKYIISIPHOCTH
MIPSIMOM U TUIOCKOCTH

44

Teopema o
CYyILLIECTBOBAaHUU U
€IMHCTBEHHOCTH
MIPSIMOM, TIPOXO AAIIEN
yepe3 TOUKy
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

45

ITmockocTi n
MepIEH UK YIISIPHBIC
WM TIpSIMBIC B
MHOTOTpaHHUKAX

46

IInockocTn n
MepIeH UK YIISIPHBIS
UM TIpSIMBIC B
MHOTOTpaHHUKAX

47

[lepnenaukynsip u
HaKJIOHHAsL.
[Toctpoenune
MePIEeHIUKYIISApa U3
TOYKH Ha MPSIMYIO

48

[lepnenaukynsp u
HAaKJIOHHAs.
ITocTtpoenue
NEepHEHANKYIIApa U3
TOYKH Ha IIPSAMYIO

49

Teopema o Tpéx
NEepIeHANKYIIspax
(npsimast u oOpaTHast)

50

Teopema o Tpéx
NEepIeHANKYIIspax
(npsimast 1 oOpaTHast)




51

Yron mexny
CKPEIIUBAIOIIUMUCS
MPSMBIMH

52

ITonck
MEePIICHANKYIISIPHBIX
MPSAMBIX C IIOMOIIBIO
MEePIICHANKYIISIPHBIX
IIOCKOCTEH

53

OpTtoronanbHOE
MIPOCKTHPOBAHKE

54

[Toctpoenue ceueHui
Ky0a, TPU3MBHlI,
MIPaBUIILHOM
MMUPAMU/IBI C
MTOMOIIBIO
OPTOrOHAJIBLHOU
MIPOEKIINN

55

[Toctpoenue ceuenuit
Ky0a, IpU3MBl,
MPaBUILHOM
MIUPaMUJIBI C
MTOMOIIBIO
OPTOrOHAJIBLHOU
MIPOEKIINH

56

CummMmeTpus B
MIPOCTPAHCTBE
OTHOCHUTEIILHO
IJIOCKOCTH.
[Inockoctu
CUMMETpPUH B
MHOTOTPaHHUKAX

57

IIpuznak
MEePIEHIUKYIISIPHOCTH
MpsIMOM M TUIOCKOCTHU
KaK CJIe/ICTBUE
CUMMETPUHU

58

IIpaBuibHbIE
MHOTOTPaHHUKH.
Pacuér paccrossHuit ot
TOYKH J0 IIJIOCKOCTH

59

[IpaBuibHbIE
MHOTOTPaHHUKH.




Pacuér paccrosinuii ot
TOYKH JIO IJIOCKOCTH

60

CriocoObl OITyCTHTD
IEPIEHINKYIAPEL:
CUMMCTpUA, CABUT
TOYKH IIO
MapajuIeJIbHON IPSIMOU

61

CaBur 110
HEIapauIeIbHON
MpsIMOM, U3MEHEHUE
paccTostHui

62

KonTtponsHas pabora
"B3aumHoe
pacronoxeHue
MPSIMBIX U INIOCKOCTEN
B POCTPAHCTBE"

63

[ToBTOpEHME: yrou
MEXOY NPSAMBIMHA Ha
IIJIOCKOCTH,
TPUTOHOMETPHSI B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TE€OpeMa KOCUHYCOB

64

[ToBTOpeHwue: yron
MEXIY
CKpEIMBAIOIIUMHUCS
MPSIMBIMHU B
MIPOCTPAHCTBE

65

I'eomerpuueckue
METO/IbI BBIYMCIICHUS
yria MeXIy IpsIMbIMU
B MHOTOTPaHHUKAX

66

JIByrpaHHBIN yroJ.
CBOMCTBO TUHEHHBIX

YTJIOB JABYTPaHHOTO
yria

67

[lepnenqukynsipHbie
minockoctu. CBOHCTBA
B3aHMHO
MEePIEHIUKYISIPHBIX
MI0CKOCTEM




68

IIpu3nax
NEPIEHIUKYIIPHOCTH
IUIOCKOCTEM; TeopemMa
0 NpAMOU
[IEpPECEUECHUS IBYX
IIJIOCKOCTEMN
MEPIEHIUKYIIIPHBIX
TPEThEN IIJIOCKOCTH

69

[IpssMOyroIBHBIM
napajuieNienumen; Kyo;
U3MEpEHUs, CBOMCTBA
MIPSIMOYT'OJIBHOTO
napajuiejenuIe a

70

Teopema o quaroHan
MPSIMOYTOJIBHOTO
napajenenunena u
CIIEICTBHE U3 HEE

71

Crepeomerpuueckue u
MIPUKIJIaIHBIE 3a/1a4H,
CBSI3aHHBIE CO
B3aMMHBIM
pacronoXeHuemMm
HPSIMBIX U MIJIOCKOCTH

72

[ToBTOpEHME:
CKpEIMBAIOIIHECs
MpsIMBIE,
napajuiesibHbIe
IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napamnenbHbIX
IUIOCKOCTEN Ha
CKPEIIUBAIOIIHNXCS
MPSMBIX, PACCTOSTHUE
MEXIY
CKpEIIMBAOIINMUCS
MPSIMBIMU B MPOCTBIX
CUTYaLMIX

74

PaccrostHrE OT TOUKH
JI0 TJIOCKOCTH,
paccTosiHUE OT MPSIMOM
JI0 TJIOCKOCTH




75

Brrunciaenue
pacCTOSIHUN MEXTY
CKpEILIMBAOIIUMHUCS
NPAMBIMU C TIOMOLIBIO
NIEPIEHUKYIIIPHON
IIOCKOCTH

76

TpéxrpanHslii yrod,
HEPaBEHCTBA JUJIA
TPEXTPaHHBIX YIJIOB.
Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U
CUHYCOB JJIs
TPEXTPAHHOTIO yIJIa

77

OneMeHTEI
chepudeckoi
TCOMETPHH:
reoIe3NYeCKHUEe JIMHUU
Ha 3eMiie

78

KonTtponsHas paborta
"VYrael u pacctosius"

79

CucreMaTusanus
3HAHHI
"MHOTOrpaHHUK U €ro
9JIEMEHTHI"

80

[Tupamuna. Buabl
nupamu/l. [TpaBunbpHas
nupamMua

81

[Tpuszma. Ilpsimas u
HAKJIOHHAsI IPU3MBI.
[IpaBunbHas mpu3zmMa

82

[Ipsamoit
napasiesenumner,
MPSIMOYTOJIbHBIN
napasiesnienunes, Kyo

83

Beinykiisie
MHOTOTPaHHUKHU.
Teopema Dinepa

84

Beinykiisie
MHOTOTPaHHUKH.
Teopema Jinepa.
[IpaBuiibHbBIE U




MOJIyTIPABUIIbHbBIE
MHOTOI'PaHHUKHU

KontponsHas pabora

85 "MHororpaHHuKu"
[TonsTue BexkTopa Ha

86 IUIOCKOCTH U B
MPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3nocTh BekTOpOB

29 [IpaBuno
napajuiesienumesa

90 YMHOXEHNE BEKTOpa
Ha 9HUCJIO0
Paznoxenune Bekropa
1o 6a3ucy Tpéx

91 BEKTOPOB, HE
JIeKAIUX B OJTHOM
IUIOCKOCTH

9 CkansipHoe
MIPOU3BEICHNE
Brruncnenue yria

93 MEXKy BEKTOpaMHU B
MPOCTPAHCTBE

94 [Ipocreiimme 3amauu ¢
BEKTOPaMH

95 [Ipocreitmue 3aauu ¢
BEKTOPaMH

96 [Ipocreitmue 3aauu ¢
BEKTOPaMH

97 [IpocTeitmme 3aqauu ¢
BEKTOPaMH
O060011IEHNE U

98 cucTeMaTu3alus
3HAHUI
O06o06mIeHNEe 1

99 CHCTEeMaTH3aIus
3HAHUM

100 Hrorosas
KOHTpOJbHAas paboTa

101 HNrorosas

KOHTpOJIbHast paboTa




102

O06o001IEHNE U
cUcreMaTrui3alusa
3HAHUHI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102 6

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero
padoTsI

KonTtpoibHbie

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha IUJIOCKOCTH U B
npocrpaHcTee”

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BE/ICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEXK]ly BEKTOpaMH B
npocrpanctae"

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSAMOH,
MPOXOISIIeH yepe3
JIBE TOUKH"

YpaBHeHue
IJIOCKOCTH, HOPMAJIb,
ypaBHEHHUE TUIOCKOCTH
B OTpEe3Kax

YpaBHeHue
IJIOCKOCTH, HOPMAJb,
ypaBHEHHUE TUIOCKOCTH
B OTpe3Kax

BekropHoe
IIPOU3BEICHUE

JIuHelHbIe
HEpPABEHCTBA,
JIMHENHOE
MIPpOrpaMMHUPOBAHUE

JInneninbie
HEpPABEHCTBA,




JIMHENHOE
MIPOTpaMMUPOBAHUE

10

AHanuTHYEeCKUE
METO/Ibl pacyéra yria
MEXAY NPSIMbIMU B
MHOTOT'pPaHHUKAX

11

AHaTuTHYECKUE
METOBbI pacy€Ta yria
MEKy INIOCKOCTSIMHU B
MHOT'OTpaHHUKAX

12

dopmysia pacCTOSTHUSA
OT TOYKH O0
TIJIOCKOCTH B
KOOpAMHaTax

13

Haxoxnenne
pacCTOSIHUN OT TOYKHU
710 TIJIOCKOCTH B KyOe

14

Haxoxnenne
pacCcTOSIHUN OT TOYKHU
JI0 TUIOCKOCTH B
MPaBUILHOM
ApaMuJie

15

KonTtponbHas padoTa
" AHanmuTHyecKas
reomerpus"

16

CeueHus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
MHOTOTPaHHUKH

17

Ceuenusa
MHOTOTPaHHUKOB:
METOJI CIEN0B

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHbIE
IJIOCKOCTH,
MepecevyeHms IPsIMbIX
M TIOCKOCTEM

19

[TapamiensHbie
MIPSIMBIE U TUIOCKOCTH:
napajuieJIbHbIE
Ce4YeHUs




20

[TapamiensHbie
MPsAMBIC U INIOCKOCTHU:
pacy€r OTHOLIEHUI

21

[TapamiensHbie
IPsAMBIC U INIOCKOCTHU:
YIJIBI MEXKIY
CKpCIIUMBAOIIMMHUCA
IIPpsAMBbIMHA

22

[IepnenukynspHbie
MIPSIMBIE U TUIOCKOCTH:
CTaHJApTHBIE Napbl
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23

[IepnenqukynspHbie
MPSIMBIE U TUIOCKOCTH:
TEOpeMa O Tpex
MEePIEHUKYIISIpax

24

[TepnienaukynsipHbIE
MPSIMBIE U TUIOCKOCTH:
BBIYHMCIICHUS JITUH B
MHOTOTpPaHHUKAX

25

[ToBTOpEHME:
IJI0IIAAN
MHOTOYT'OJIbHUKOB,
hopmymsl st

IO A,
cooOpakeHus
nonoous

26

IToBTOpEHME:
TJIOIAAN
MHOTOYT'OJIbHUKOB,
bopMyIbl 11t
IIoIaieH,
COOOpaxeHus
noaoous

27

IToBTOpEHue:
IJI0LAAN
MHOTOYT'OJIbHUKOB,
bopmybl s
IIOIA e,




COOOpaxeHus
moaoous

28

[Lnomanu ceuenunit
MHOTOTPaHHUKOB:
TIJTOIIA TN
IMOBEPXHOCTEM,
paspe3aHusi Ha YacTH,
COOOpaxeHMs
moa00ust

29

[lnomanu ceuennit
MHOTOTPaHHUKOB:
TIJTOTIA TN
MMOBEPXHOCTE,
pa3pe3aHusi Ha YacTH,
cooOpakeHUs
noxoous

30

KonTtponbHas paborta
"I[ToBTOpEHUE:
MHOT'OI'paHHHUKU,
ceueHus
MHOTOI'PaHHUKOB"

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3anauu 00 yJABOCHUH
Ky0a, 0 KBaJparype
Ky0a; 0 TPUCEKITUU
yria

33

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienuneaa

34

[Ipuknagaeie 3a1a9m,
CBsI3aHHEIE C
BBIUHCIICHUEM 00bEMA
MPSIMOYTOJIBHOTO
napasuieNnenuneaa

35

O06BeM npsmoit
TIPU3MBI

36

CrepeoMeTrpuueckue
3aJjauu, CBSI3aHHBIE C




BBIYMCIICHUEM
00BEMOB MpsAMON
PU3MBI

37

[Ipuxnagneie 3a1auu,
CBSI3aHHBIE C 00BEMOM
MIPSIMOM IIPU3MBI

38

Brruncnenue 00p6M0B
TEJ C IOMOUIbIO
OIPENEIIEHHOTO
unrerpana. Oobém
HAaKJIOHHOHN IIPU3MBI

39

Brruucnenue 00bEMOB
TEJ C IIOMOIILIO
OMPENEIIEHHOTO
unrerpana. O6bpém

T PAMHUJTBI

40

dopmyna 06pEMa
HI/IpaMI/I)II)I.
OrtHomeHne 00LEMOB
MUpaMHUJT ¢ 0OIUM
YTIIOM

41

dopmyna 06pEMa
MAPaMUJIBL.
OtHomenne 00EMOB
MUpaMHUJI ¢ 00IUM
yIII0M

42

CrepeomeTpuyeckue
3a/lauu, CBSI3aHHbBIE C
00BbEMaMU HAKJIIOHHOM
MIPU3MBI

43

CrepeoMeTrpuueckue
3a/1auu, CBSI3aHHbBIE C
o0BbEMamMu MHUpPaMUIbI

44

[Tpuknagaeie 3a1a9n
1o Teme "OO0BbEMBI
Ten", CBI3aHHBIC C
00BEMOM HAKJIIOHHOM
TIPU3MBI

45

[Ipuknanueie 3aaa4n
1o Teme "OO0BbEMBI
Ten", CBI3aHHBIC C
00BEMOM MUPAMHU/IBI




46

IIpumeHenue
00BEMOB.
Brrunciaenue
paccTosiHus 10
IIOCKOCTH

47

KontponsHas pabora
"O6BEM

MHOTOTpaHHUKa"

48

Hwmmnapuyeckas
TMOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKOU
MMOBEPXHOCTH

49

HMumuuap. Hpsmon
KPYTOBOW LIUJIUHIP.
ITnomans
ITOBEPXHOCTH
LUAJIMHIPA

50

Konnueckas
MTOBEPXHOCTb,
oOpazyromue
KOHUYECKOU
noBepxHoct. Konyc

51

CedeHue KoHyca
IJI0CKOCTBIO,
napasuieabHON
IJIOCKOCTU OCHOBAHUS

52

VYceuéHHbIi KOHYC.
N3obpaxenue
KOHYCOB U yCEUEHHBIX
KOHYCOB

53

ITnomans 00KOBOI
MMOBEPXHOCTH U
ITOJIHOM IMOBEPXHOCTH
KOHYca

54

ITnomiaas OOKOBOM
MMOBEPXHOCTH U
MIOJTHOM TIOBEPXHOCTH
KOHyca

55

CrepeoMerpuueckue
3aJjauy Ha
JI0Ka3aTeIbCTBO U




BBIYUCIICHUE,
IMOCTPOCHUEM CEYEHUI
LUIUHIPA, KOHyca

56

CrepeomMerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
MMOCTPOCHUEM CEYEHUI
LUIAHAPA, KOHyca

57

[Tpuxknagneie 3ama4u,
CBSI3aHHBIE C
HWIHHAPOM

58

[Ipuxknagneie 3a1auu,
CBSI3aHHEBIE C
HWIHHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
1iapa ¢ IIOCKOCThIO.
Kacanue mapa n
chepsl MIOCKOCTHIO.
Bua u nzobpaxenue
mapa

61

[Tepeceuyenue chepsl u
rapa ¢ IIOCKOCThIO.
Kacanue mapa u
cdepbl IOCKOCTHIO.
By u uzobpaxenue
mapa

62

VYpaBuenue chepsl.
[Tnomane cheprr u e€
JacTen

63

Cummetpus cdepsl u
mapa

64

CrepeoMeTpHUECKHEe
3aJ]auu Ha
JI0Ka3aTebCTBO
BBIUHCIICHUE,
CBsI3aHHBIE CO chepoi
U 111apowm,
MOCTPOCHHUEM UX
CCUCHHI TIIOCKOCTBIO




65

CrepeoMerpuueckue
3a/la4uM Ha
JI0Ka3aTeIbCTBO U
BBIYMCJICHHUC,
CBsI3aHHBIE CO chepoi
Y I1apowm,
MTOCTPOCHHUEM UX
CEUYEHUI TIOCKOCTHIO

66

[Ipuxknagneie 3a1auu,
CBSI3aHHBIE CO chepoit
Y 1I1apoM

67

IToBTOpEHME:
OKPYXXHOCTh Ha
IUIOCKOCTH,
BBIYHCIIECHUS B
OKPYXHOCTH,
CTaHJapTHBIC TTOA00US

68

Pazmmunsbie
KOMOMWHAIIUU TE
BpaIllCHUS U
MHOTOTPaHHUKOB

69

3amaun o teme "Tena
Y TIOBEPXHOCTH
BpaieHus"

70

3azauu o Teme "Tema
1 TIOBEPXHOCTHU
BpaieHus"

71

KoutponsHas padorta
"Tena 1 MIOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 06 00bEME
MPSIMOTO IUAJIHHIPA

73

Brruucnenue o0bEM0B
TEJI ¢ IOMOLIBIO
OIIPENENEHHOTO
uHTerpana. O6bém
KOHyCa

74

ITmomanu OOKOBOM U
MIOJTHOM TIOBEPXHOCTH
KOHyca




75

CrepeoMerpuueckue
3aj1a4y, CBSI3aHHBIE C
BBIUHCIICHUEM
00BEMOB IIHITMHIPA,
KOHYyca

76

[Ipuxnagneie 3amaun
o Teme "OOBEMBI 1
IJI0LIAAN
noBepxHocTe Ten"

77

O6béM mapa u
[IapOBOTO CEKTOPA.
Teopema 06 00bEMe
mapa. [lmomans
cdepsl.
Crepeomerpuueckue
3aJ1auM, CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 11apa,
[1apOBOTO CETMEHTA 1
IIApOBOT'0 CEKTOPA

78

[Ipuxnagneie 3agaun
o teMe "OOBEMBI
Ten", CBA3aHHEIC C
00BEMOM 11apa U
TJIOIIAIBIO CEPHI.
COOTHOIICHUS MEXKTY
IUIOIIAAIMH
MOBEPXHOCTEUN U
00BéMaMHu IO JOOHBIX
Tel

79

ITonoOHbIe TENA B
MPOCTPAHCTBE.
H3menenue o0néma
P TI0T00MH.
CrepeoMeTpuiecKue
3aJla4d, CBI3aHHEIE C
BBIYHCIIEHHEM
00BEMOB Tell U
oA e
IIOBEPXHOCTEH

80

KonTtponsHas padorta
"[Tnomaan




MOBEPXHOCTU U
00BEMBI KPYTIIBIX TE"

81

JBroxeHust
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBrxeHus u
paBeHCTBO QHTYD.
OO6uue cBoiicTBa
JIBIDKECHUN

82

Bunnl nemkenuii:
MapajyIeIbHbINA
MEPEHOC, LIEHTpaIbHas
CUMMETPHUS,
3epKajJbHas
CUMMETpPHUS, IOBOPOT
BOKPYT NPAMOU

83

[TpeobpazoBanus
nonoous. [Ipsmas u
ctepa Diinepa

84

I'eomerpuueckue
3a/lauM Ha
MIPUMEHEHHE
JIBUKCHUS

85

KonTtponbHas padoTa
"Bektopsl B
npocrpancrae"

86

O6o06maromiee
noTopenue 11
HOHATUNA ¥ METOZOB
Kypca reomerpuu 10—
11 xnmaccos,
CUCTeMaTH3aIHs
3HaHUM:
"[TapasnenbHOCTh
MPSIMBIX U IJIOCKOCTEN
B IIpocTpaHcTae”

87

Ob6o6maroree
noBropenue 11
MOHATHI U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CUCTeMAaTH3aIHs




3HaHUM: "BekTopsl B
npocrpaHcTae”

88

Ob6o6maromee
noBropenue 11
MOHSTUN U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
cUCTeMaTH3alIus
3HaHUi: "BekTopsl B
npocrpaHcTee”

89

O6o06maromee
noTopenue 11
MOHITUHN U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CHCTEeMaTH3aIIsI
3HaHui: "O0beM
MHOTOrpaHHUKa"

90

O6o0maromee
noBTopenue 11
HOHATUHA ¥ METOJOB
Kypca reometpun 10—
11 knaccos,
cUCTeMaTH3alus
3HaHui: "O0beM
MHOTOrpaHHuKa"

91

Oo6o0maromee
noBTopenue 11
HOHATUNA ¥ METOZOB
Kypca reometpuu 10—
11 xnmaccos,
cHUCTEeMaTH3alns
sganguii: "[lnomaan
MTOBEPXHOCTH U
00BEMBI KPYTJIBIX TET"

92

O6oo6maromee
noBropenue 11
MMOHSATHH U METOJ0B
Kypca reomerpuu 10—
11 knaccos,
CHCTEMAaTHU3alIH
sgaHuu: "[lmomanu




MMOBEPXHOCTH U

00BEMBI KPYTIIBIX TE"

93

Hrorosas
KOHTpOJIbHAst paboTa

94

Hrorosas
KOHTpOJIbHAst paboTta

95

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3aIUs
3HAHUM

96

Hcropus pazsutus
CTEpEOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus pazsutus
CTepEeOMETPUHU KaK
HAyKU U €€ POJIb B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT Ul

98

Ucropus pazsutus
CTEPEOMETPUHU KAK
HAyKU U €€ POJib B
pa3BUTUHU
COBPEMEHHBIX
WH>XEHEPHBIX U
KOMIIBbIOTEPHBIX
TEXHOJIOTHUI

99

Hcropus pazsutus
CTEPEOMETPUHU KAK
HayKU U €€ poJib B
pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI




100

Hcropus pazsutus
CTEPEOMETPUHN KaK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEpEOMETPUHN KaK
HAyKH U €€ poJib B
pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Ucropus pazsutus
CTEepEOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBILIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102
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