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IMNOACHHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMsl, TaK KaK 00€CIIeYMBAET BO3MOXKHOCTh M3YUCHHS JUCLUTLINH
€CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH W NPEIMETOB T'yMAHHTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpU  H3yUYEHUHU
00y4aroLUMMUCS MOHATUIHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3aa4y, YMEHHME BBIJIBUTaTb M ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPH PELIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YACTHOCTH
¢uznyeckux 3anad.

I{enb ocBoeHUs mporpaMmMbl yueOHOro Kypea «I'eomeTpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJbHBIX CHOCOOHOCTEW O0O0ydYarolmuxcsi MOpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH nmpeaMeTHO obnactu «MaremaTtuka u
nHpopMaTrKa»  4yepe3  OOECICUCHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJb30BaHUsl Oosiee TIOyOOKMX T€OMETPUYECKUX 3HaHUM W JIEeWCTBUH,
crneuUYHBIX T€OMETPUH, U HEOOXOJAUMBIX ISl YCIEIIHOT0 NpohecCuOHAIBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMATHKHU.

[IppopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETPUU Ha YIIyOJNEHHOM YpPOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacuIMpeHHe MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPBI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYIKAIOIIUM MUPOM;

(dopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHUIINX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIIOIMIMX ONMCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPa, 3HAHUE NOHATUITHOTO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpoBaHHEe  yYMEHHMS  BJAJE€Thb  OCHOBHBIMM  MOHSTHUSMH O
IPOCTPAHCTBEHHBIX (UTypaXx M KX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dopMyn U yMeHHE MX NPHUMEHATb, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHBIE CIIOCOOBI PEIICHHUs 3a/1aY;

dbopMHpoBaHrE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOJCNSIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh T'€OMETPUYECKHUE
MOJIENH;

¢bopMupoBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHUYECKOT'O MOCTPOCHUS
MaTeMaTUYeCKUX TEOpHUi, (popMHUpOBaHME MOHUMAHUS POJIM AKCUOMATUKH IPHU
MIPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pELICHHs, YMEHHUSI UX NPUMEHATH, MPOBOJUTH JI0KA3ATEJIbHBIE PACCYXICHHS B
XOJI€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dopMupoBaHHE MpPEJICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHMU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUU
JEYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIICBAHTHOW TE€OMETPUU:
YMEHUSI PaAClo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYECHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CUTyallud, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETAlUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JUHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBistoTcs:  «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOy4YeHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHHE  JIOTMUECKMX YMEHHMH  pachpenensieTcs He  TOJBbKO IO
COJIep>KaTeJIbHbIM JIMHUSIM, HO U 10 rogam o0yuenud. Coaep:kaHnue oOpa3oBaHMs,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
IpPOrpaMMbl, paclpeeEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCAM O0y4YaroIIrecs
oOpalaquch HEOJHOKpPATHO. OTO  MO3BOJIAET  OPraHHM30BaTh  OBJAJCHHE
FEOMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJTIOJICHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIFOYATH B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPECTABICHUN 00YUaIOIUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3marb ycnoBus s guddepeHnuanuu  00ydeHHUs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpamMM, OOECIEeUnuTh YIIIyOJIEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K TMPOJOIKEHUIO HU3YYEHUS] MaTEMaTHKU C
yu€ToM BbIOOpa Oyayiiel mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuyenue yuebGHOoro kypca «['eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B He/IeJNIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, ImpsiMas, IIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonoxkeHue NpsMBIX B IPOCTPAHCTBE: IE€peceKarolIuecs,
napaJyielbHble M CKpeIIMBarOLIMecss MpsMble. [Ipu3HakW CKpenmMBaroOIUXCs
npsambIX. [lapamieabHOCTh IPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE: MapajiesIbHbIe
IpsIMbI€ B MPOCTPAHCTBE, MAPATUIEIbHOCTh TPEX MPSIMBIX, TAPAJIICIBHOCTD MPSMOMN
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBA MapajyIeIbHOIO NpOeKTUpoBaHus. M3o0pakeHue
¢Guryp B nmapayuieIbHOW MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy MpSAMBIMU B MpoCTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapasieabHble
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmmue
OPOCTPAHCTBEHHBIE (GUTYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenumne],
MMOCTPOCHUE CEUYCHUU.

[lepnieHAMKYIJISIPHOCTD NPSIMOU U IJIOCKOCTH: MEPIEHIUKYIISPHBIC IIPSIMBIEC B
IPOCTPAHCTBE, MpsMbIE MapaliebHble W MEePHEeHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH MNPSIMOA M IUIOCKOCTH, TEOpeMa O MpsSMOH

NEepPHEHIUKYJIIPHON MJIOCKOCTH. OpTtoroHansHoE MPOEKTUPOBAHUE.
[lepneHauKyJIsSIp ¥ HAKJIIOHHBIEC: PACCTOSTHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT TMNpSAMOM  J10  IUIOCKOCTH,  TPOEKIUss  (GUTYpel  HAa  TIJIOCKOCTb.

[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJIAPHOCTA  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISPaX.

Yrisl B NMPOCTPAHCTBE: yroJl MEXAY NPSIMOM MU IUIOCKOCTBIO, JABYTI'DAHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTJOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yrosnbHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi U MOJHAs OBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpPAMOYTOJIbHBIA — MApAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammma: n-yronpHas mnHpaMuna,
npaBuwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHei
NpaBWIbHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IMpaBUJIbHAS IpU3Ma U



IIpaBWJIbHAS IMPaMHIA, TPAaBUIbHAS TPEYroJIbHAs IHMpPAMHUAA W IIPABWIBHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JOAEKa’Ap U UKOCAP.

Beluncnenue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
IUIOLAJb OCHOBAaHMUM, TEOopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbL,
TeopeMa O IUIOLIAAN YCEYEHHOU TUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  NPABUIIBHBIX
MHOT'OTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJIenunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUS IPaBUIBHOU
IIAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS ¢ BEKTOpAMU: CI0KEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucino. CBOMCTBA CIOKEHHSI BEKTOpOB. CBONCTBAa YMHOKEHHUSI BEKTOpPAa Ha YHCIIO.
[ToHsaTHEe KOMIUIaHApHBIE BEKTOpBbI. lIpu3HaK KOMIIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel Bektopa. CBs3b MEXAy KOOpAWHATAMH BEKTOpa U
KOOpAMHATAMUA TOYEK. YTOJN Mexay BekTopamu. CKanspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTh, oOOpasylomue TmoBepxHOCTe. Tema BpalmieHwus:
MWINHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3aummHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpaIieHUs Ha TUIOCKocTH. Pa3BépTka munmuHapa W koHyca. CuMmmerpus chepsl u
nrapa.

O0béM. OcHOBHBIE CcBOWcTBAa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, MWJIWH/PA, MUPpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CeTMEHTA.

KoMOuHanun Tenm BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BmmcaHHas B
WIMHAP, ONHCAaHHAas oOKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocteio. [loHATHE MHOTOTpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHWK WM TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOHIaaAb chepbl U €€ yacTe.
[Togobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, ILIONIAACH MMOBEPXHOCTEN
nono0HeIx Quryp. IlpeoOpazoBanue mnogodOus, romoteTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceuyeHUit MHOTOTPAHHUKOB U TEJl BPAIllCHUs: CEUEHUs LIINHAPA
(mapayuienbHO M TEPHEHAUKYJISIPHO OCH), CEYEeHHs KOHyca (IMapajuiejbHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METObI TOCTPOCHUS
CEUCHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYyIIEH MIIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mOpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
yMHOXeHHE BeKTopoB. CBOMCTBa BEKTOPHOIO yMHOXEHHUA. [IpsMoyrosbHas
cucTteMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHAaTHO-BEKTOPHBIA METOJl TPH PEIICHUH TeOMETPUUECKHUX
3aaad.

J{BMKEeHUS B IPOCTPAHCTBE

JBwxenus: mpoctpanctBa. OtoOpakeHus. J[BM>KeHUsS W PaBEHCTBO (PUTyp.
OO6mme cBoiicTBa JBIWKEHUH. Buasl JBMXEHUN: TapaliebHbIA MEPEHOC,
LUEHTpaJbHasi CUMMETPUS, 3€pKalbHasi CHUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHHCKOrO  OOINEeCTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJCHUH,
nporeAyp TPakIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM I'pakJIaHCKOW HICHTUYHOCTH, YBOXKCHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOIb30BaHUE OTHUX JOCTHKEHHUM B JAPYrUX HayKax, TEXHOJOTHsAX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUW HAyKU M JICATEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYeCKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]]a4, PEIICHUHN, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIbIXa, PETyIspHas (U3NUecKasi akTUBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEILHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cepamM  TIPOPECCHOHABLHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHHSIMU, YMEHHE COBEpINAaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W pean3oBbIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHHI0 U



caMOoOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKOW HalpaBIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIUATILHOMN
Cpebl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOieM, OpUeHTAIUs
HAa TPUMCHEHHE MAaTeMAaTUYeCKHX 3HAaHWA JUIsl pelieHus 3agad B 00JacTu
OKpYy>Xarolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKHW W  OOIIECTBEHHOW  MPAaKTUKH, [OHHUMaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW MesITeIbHOCTH, ATAaloB €&
pa3BUTUSIT W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTU4YeCKOM KyJIbTypoWl KakK CpEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
oTnpeieNIeHUs] TIOHITUH, YCTaHABIUBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPEOOPA30OBLIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIHIE, YCIOBHBIC;

BBISIBIISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOASIMIUA € y4€ToM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, IBJIICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SIBICHUSIMH, POLECCAMMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJIONEHUS, MCCIEOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, A TAKKE BBIIBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIUK, JAHHBIX, HCOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIIHIO, MPEACTaBISITh €€ B pas3duyHbIX ¢dopmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeassMu OOIIEHHUs, SCHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAYy PEIICHHS 3aJauH,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJjieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh UJCH, HAIlEJICHHbIE Ha TOUCK
pEIIeHUs], COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3W4YUe U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (opme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEJICTABIISATh PE3YJIbTAThl PELICHUS 3aJlauM, SKCIIEPUMEHTA, MCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PENICHUS 3a/1a4ul, BIOUPATh CIIOCOO PELICHUS C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJACTh
cnoco0amMu CcaMONPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpEIICHHS
MaTeMaTU4YeCKON 3a/1a4H;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCTKEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHJUBUIYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIEATEeIIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI pa0bOT, JOrOBapUBATHCS, OOCYX IaTh MPOIIECC M pe3yJbTar padoOTHI,
000011aTs MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMb» W UWHBIE), BBINOJIHATH CBOIO 4YacTb pabOThl H
KOOPJAVMHUPOBATh CBOU JCHUCTBHUS C JPYTMMHU YJiEHAMH KOMAaH/bI, OICHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMHU CTEPEOMETPUM TIPH
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMOA U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUbl MHOTOTPaHHUKOB (IIpU3Ma,
nupamMua, NpSMOYTOJIbHBIN Mapajuiesenunea, Kyo0);

e KJIacCU(QUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHHUS IS
KJ1accu(pUKauu;

e CBOOOJIHO ONEPUPOBATH MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBINOJIHATH napajiesbHOE, HEHTPaJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (UTYp HA IJIOCKOCTH, BBITIOJHATh M300pakeHust Guryp
HAa IJIOCKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTYyD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOHMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUUECKUX T C MpUMEHEHUEM (HOpMYII,

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHAITH JACUCTBUS HaJl BEKTOPAMH;

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MAaTeMAaTHYECKHX OTHOIICHUN H
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3aj1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, TMPEJACTAaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH T[OJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHBIE CUTyallMH, NMPUMEHATh U3yUYCHHBIE MOHSATUSA B
mpoliecce MOMCKAa  pelieHuss MaTeMaTH4ecKd CchopMyJIHpOBaHHOM
npoOJieMbl, MOJACIMPOBATh PEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHU,
UCCJIEI0BATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, ammapara aiareOpbl, pelaTh MPaKTHUYECKUE 3a/1auu,
CBSI3aHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX ATalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca oOyyaromuiicst Hay4uTCst:



CBOOOJHO OINEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
HOJIyYCHHUS;

OIepUpPOBaTh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAUICHUS: LIUIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHyC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TEJ BPAIICHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIOI0KEHUE CPepbl U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHHS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB W TEJl BpallleHHS,
reOMEeTPUUYECKUX TEJ C IPUMEHEHHEM (HopMyT,;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOMHAIMSIMHU Tl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIYKCIIATh COOTHOILIEHHS MEXAY IUIOIIAIIMH IIOBEPXHOCTEN N 00bEMaMu
MOJOOHBIX TEN;

n300pakaTh M3ydyaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(POpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMHU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJINHAT;
pemarb reOMETPUYECKHE 3a/1a4l HA BBIUYMCICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
L€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHUH;
CcBOOOJIHO OMNEpUPOBATh TOHATUSAMH, CBSI3aHHBIMU C JBH)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHM;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAHHUKOB U TEN BpalleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NMEePHEeHIUKYIISIPHO OCH), CEYeHUs KOHyca (TapasieibHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JI0OKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuueckre (akThl JJISi PEHICHHUS CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIArarOlUX HECKOJbKO IIArOB pELICHUs, €CIHA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelath 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKMX OTHOIIEHUH U
HAXO0XKJIECHUE TEOMETPUUECKUX BEJIMYUH;

IPUMEHATH MPOTrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPY PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBLHBIE CUTYallMU, IPUMEHATh U3YUYEHHbIC
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  CHOPMYITUPOBAHHOM  TPOOJIEMBI,  MOJEITUPOBATH
pealibHbIE CUTYallMd Ha S3bIKE T€OMETPUHU, HCCIIENOBATh IHOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUUECKUX TIOHATUM U TEOpEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXOKJACHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh MpeCTaBiIeHUs] 00 OCHOBHBIX 3Tallax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM 4yacTu (PyH1aMeHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

[ToBTOpEHME M3yUeHHOTO B 7-9 Kiaccax
BBenenue B crepeoMeTpuro

B3aumMHoe pacrosiokeHue npsMbIX B
IIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U IUNIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHIUKyYISAPHOCTH NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTiIel B paccTosTHUA
MHoOrorpaHHuku
BexTops!l B mpocTpaHcTBE

[ToBTOpeHME, 0600IIEHNE U CHCTEMAaTU3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

18

12

16
19
12

102

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Ananutmdeckas reoMeTpusa

[ToBTOpenue, 0000IICHNE U
cucTeMaTu3alus 3HaHUU

O6bEéM MHOTOTpaHHHUKA
Tena BpaieHus

[Tomraay MOBEPXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxenus
[ToBTOpeHnue, 060061IeHNE U

cHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

12

17
17

19

25

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

IToBTOpEHME N3yueHHOrO B 7-9 Ki1accax.

TeopeMa O IpOHOPHHUOHAIIBHBIX OTPE3KaX.

[TomoGue TpeyronbHUKOB.

IToBTOpEeHKE n3yueHHOro B 7-9 Kkinaccax.
Teopema Menenas. PacueTsl B ceueHUsIX
Ha BBIHOCHBIX YepTEexkKax.

[ToBTOpEHME N3ydyeHHOro B 7-9 Kiaccax.
Hcropus pa3BUTHS IUNIAHUMETPUU U
crepeoMeTpuu Teopema [lugaropa Ha
IJIOCKOCTH

[ToBTOpEeHME n3ydyeHHOro B 7-9 kiaccax.
TpuronomeTpus nNpsIMOYTOJIBHOTO
TPEyTOJIbHUKA

[ToBTOpenue n3ydyeHHoro B 7-9 kaccax.
VYroa Mexay nNpsMbIMU Ha TIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIBHOM
TPEyTOJIbHUKE, TEOpEMa KOCHHYCOB
Konrponsnas padora

OcHOBHBIE IIpaBUIIa H300paKeHHs Ha
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
HPSMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsiTust crepeoMeTpuu: TOUKa, Mpsmas,

Koan4yecTBo 4acoB

Bcero

KonTtposabHble
padoTbI

IIpakTH4eckue
padoThbI



10

11

12

13

14

15

16

TUIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuIia U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, IMapalICIIBHBIX IPAMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsiTUA: nepecekaroumecs MIOCKOCTH,
nepeceKarommecs npsmas 1 miIocKocTh;
HOJIyIPOCTPAHCTBO

[TonsATHSA: nepecekarommecs MI0CKOCTH,
nepeceKaroimecs npsmas 1 IiI0CcKoCTh;
IIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEACTBUS U3 HUX

AKCHOMEI CTCPCOMECTPHH U IICPBBIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TICPBHIE
ciencTsus n3 HuX. CrocoObI 3a1aHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus IPSIMBIX U TUIOCKOCTEH

N306paxeHune ceueHnil nupamuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
p€6pa. U3o0pakeHune nepeceueHus
MOJTyYEHHBIX TUIOCKOCTeH. PackpammBanue
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MOCTPOCHHBIX ceueHUM Pa3HbIMU LIBETAaMU

N300pakeHue ceueHni MupaMuibl, Kyoa u
HPU3MbI, KOTOPbIEC TIPOXOIST Yepe3 UX
pEbpa. N3o0paskeHne nepeceyeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX ceueHun Pa3HbIMU LIBETAaMU

N300pakeHue CeueHUi MupaMuibl, Kyoa u
HPU3MbI, KOTOPbIE TIPOXOIST Yepe3 UxX
pEbpa. N3o0paskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX ceueHun Pa3sHbIMU LIBETAaMU

N300pakeHue ceueHni MUpaMuibl, Kyoa u
MPU3MBI, KOTOPbIE TIPOXOIST Yepe3 UxX
pEbpa. N3o0paskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparninBanue
MOCTPOCHHBIX ceueHun Pa3HBIMU LIBETAaMU

MeTto cies1oB i TOCTPOSHUS CeUSHUI

Meton creoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nnepeceyeHnii NpsIMbIX U
IUIOCKOCTER

Meron cinenoB 1 IOCTPOEHUsS CEYEHUN.
CBoiicTBa nepecedeHnil MpsIMbIX U
IUIOCKOCTER

[TocTpoenue ceuenuii B mupamuse, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEKEW U 3aIlUCh 111aroB
ITOCTPOEHUS

[TpakTuueckas pabora. [ToctpoeHue
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31

32

CeueHUi B mupamue, Kyoe 1o Tpém
TOYKaM Ha pEéOpax.

KonTponbnas pabora.

B3anMHOe pacmnoioKeHue NpsMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky CKpemyBaronxcst
npsamMbix.IlapannensHbie npsiMbie B
IPOCTPAHCTBE.

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IMPSIMOM MapaijiesIbHOM
JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAallled Ha JaHHOU
npsMoit. Jlemma o mepeceyeHun
MapajuieIbHbIX MPSAMBIX ITIOCKOCTHIO

[TapannenbHOCTb TpeX NpsIMbIX. Teopema o
TpEX mapasuieabHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

[TapannenpsHOE POEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA MapaslIeIbHOTO
npoektupoBanus. 300pakeHne pasHbIX
buryp B nmapaunenbHON MPOSKIIUU
[{enTpanbHas npoeKus. YToII ¢
COHAIPABJICHHBIMA CTOPOHAMM. YTOJI
MEX1y IPSIMbIMU

3agaun Ha JOKA3aTeIbCTBO U
HCCJIEIOBAaHKE, CBA3aHHBIE C
PacroI0KEHUEM MPSMBIX B IPOCTPAHCTBE

ITonstus: MnapajjieJIbHOCTb HpHMOﬁ n
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IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CBoiicTBa napamieabHOCTH NPSIMOI U
IUIOCKOCTH

[ToHsATHS: MapaIeaTbHOCTh MPSIMOM U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3nak
HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CBoiicTBa napamieabHOCTH NPSIMOI U
IUIOCKOCTH

[TocTpoeHue ceueHus, MPOXOIALLETO YEPe3
JIAHHYIO MIPSIMYIO Ha YEPTEXKE U
MapajyIeabHOTO IPyTron npsamoil. Pacuér
OTHOUIEHU

[TapannensHast IpOEKIUs, TIPUMEHEHUE
JUTSI TIOCTPOCHHUSI ceueHui Kyba u
napauienenuneaa. Ceoicraa
napajuiesienune/1a U Mpu3Mbl

HapannenLHHe IIJTIOCKOCTH. HpI/I3HaKI/I
napajiieJIbHOCTH ABYX IJIOCKOCTEM

TeopeMa o0 mapamuienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEH
4yepe3 TOUKY, He MPUHAATIEKAIYI0 TaHHOM
IIJIOCKOCTHU U CICACTBUA U3 Heé

CBoiicTBa MapaJUIeIbHbBIX MIIOCKOCTEN: O
MapaJIEIbHOCTH NPSAMBIX IIEPECEUCHHUS
P MIEPECEUEHUH JBYX MMapaJUIeIbHBIX
IIJIOCKOCTEN TPEeThEN

CaolicTBa napamienbHbIX MJIOCKOCTEH: O
NapajyIeIbHOCTH MPSIMBIX MIEPECEUEHUS
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IpHU MEPECEYCHUN IBYX MapalJIEIbHBIX
IJIOCKOCTEMN TPEThen

CBoiicTBa mapaJuieIbHbIX IIIOCKOCTEH: O
MapajuieIbHOCTH NPAMbBIX IIEPECEUCHUS
IIPHU MEPECEUCHUHU JBYX MMapauIeIbHbIX
IJIOCKOCTEMN TPEThen

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenumnena. Berancienue JuiMH
OTPE3KOB B Ky0€ U MPSMOYTOJIbHOM
napajiejenumnese

CaoiicTBa pé6ep 1 OOKOBBIX IpaHEH
npaBwiIbHON upaMubl. [Inomans
OOKOBOM IMMOBEPXHOCTH U MMOBEPXHOCTH
MpaBUJILHON MUPAMUJIBI, TEOPEMA O
IJIOIIAAN YCEUEHHON TMPaMMUIbI
KoHnTtponbHas padota

IlepnenaukysipHbIC IPSIMBIEC B
IIPOCTPAHCTBE

[leprieHAMKYISAPHOCTD MPSIMOM U
mockocty. [Ipusnak
NEPIEHIUKYJISPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o cyliecTBOBaHUU U
€AMHCTBEHHOCTH NPSIMOU, TPOXOASIIEH
Yyepe3 TOUKY MPOCTPAHCTBA U
MEePHIEHANKYISIPHON K INIOCKOCTH

[11nockoCTH ¥ IepHEeHAUKYIISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX
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S7

[110CKOCTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

[TepnieHIuKyISIp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKysipa u3 TOUKHU Ha
IIPSIMYIO

[Tepnienaukymnsip u HakIoHHas. PaccTosiHue
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUNIOCKOCTH

Teopema 0 TpEX MEepHIEeHAUKYISAPAX
(mpsimasi u oOpaTHas)

Teopema o0 Tpéx nepneHAuKyJsIpax
(mpsiMast u oOpaTHas)

YT0oa MeXy CKpEIUBAOIMMUCS
MIPSIMBIMU

ITouck neprneHuKyIspHBIX IPSIMBIX C
IMOMOILBIO ITEPIEHAUKYIAPHBIX
IJIOCKOCTEN

OpTOF OHAJIbBHOC NPOCKTUPOBAHUC

[TocTpoenue ceuenuii kyba, MpU3MBI,
IIPABWJIBHOM MUPaMUABI C IIOMOILBIO
OpPTOrOHAJILHOM IpoeKuuu. [IpaBriibHbIE
MHOTOTPaHHMKU: IIPaBUIIbHAS NIpU3Ma U
[IpaBWJIbHAs UPAMUJIA, IPABUIIbHAS
TpeyrojbpHas NUpaMuja U MpaBUIIbHbII
TeTpa’ap, KyoO.

[Toctpoenue ceueHmii Kyoa, IpU3MBI,
IIPABWJIBHOM MUPaMUAbI C IIOMOILBIO
OPTOrOHAJILHOM IPOEKIUU
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CuMMeTpHst B IPOCTPAHCTBE
OTHOCHTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUN B MHOTOTpaHHHKAX.
IIpencraBnenue o MpaBUIBHBIX
MHOTI'OI'paHHHMKAaX: OKTa3p, JOJEKadIp U
MKOCa3p. DIIEMEHTbl CHMMETPHUU
IIPABWJIBHBIX MHOTOTPaHHHUKOB.
CumMMeTpust B IpaBUIIBHOM
MHOTOTPaHHUKE: CUMMETPUS
napauiesienune a, CAMMETPHs

[Tpu3Hak neprneHuKyIIpHOCTU MPSIMOU U
MJIOCKOCTH KakK CIEJCTBUE CUMMETPUU

IIpaBunbHBIE MHOTOTPaHHUKU. Pacdér
PAcCTOSTHUM OT TOYKH J0 MIOCKOCTH

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 MIOCKOCTH

CriocoObl OIyCTUTh NEPIEHANKYJIAPBI:
CUMMETPHS, CABUT TOUKH 110
NapajuIeJIbHON IPAMOU

CrBur o HenapayuieIbHON MPSMON,
MN3MEHEHHUE PaCCTOSTHUN

Kontponbhas padota "B3aumHoe
pacIoa0KEHNE MPAMBIX U INIOCKOCTEN B
npocTpaHcTBe"

IToBTOpEHME: Yroy MexXIy
CKPEILIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE, YTOJ MEXKY IPSIMOU U
IUIOCKOCTBIO.



66

67

68

69

70

71

72

73

74

I'eomeTpruyeckue METObl BHIYUCIICHUS
yIJla MKy NPSMBIMUA U MEKIY NPSAMOU U
IJIOCKOCTBIO B MHOI'OTPaHHUKAX.

JIByrpannslii yroj. CBONCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOIO yria

[lepnengukynsipuble mockoctu. CBoiicTBa
B3aMMHO IEPIECHIUKYJIPHBIX IUNIOCKOCTEN

IIpu3Hak neprneHauKyJISIPHOCTH
IJIOCKOCTEM; TeOpeMa O MpsMON
MEePECEUCHUS JBYX IIIOCKOCTEN
MEPIEHAUKYJSIPHBIX TPEThEH IIJIOCKOCTH

[TpsimoyronbHBIN Napauieaenunes; Kyo;
U3MEPEHMs], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJIenuIe1a

Teopema 0 AMaroHanu NpAMOYToJIbHOTO
napajuleJIENUIea U CIEICTBUE U3 HEE.
Kparuaiinme myTu Ha NOBEPXHOCTH
MHOrorpaniuka. Teopema Ditepa.
[IpoctpanctBennas Teopema [ludaropa

CTCpCOMCTpI/I‘ICCKI/Ie " NPUKIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PAaCIIOJIOKCHHUEM NIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeZ CKpCIINBAIOIHECS IIPSMBIC,
napaJjijyieJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OIrpaHHHUKax

[Tapa mapannenpHbIX TIOCKOCTENW HA

CKPEIIMBAIOIINXCS MPAMBIX, PACCTOSTHUE
MEX/1y CKPEIIMBAIOIIUMUCS IPSIMBIMU B
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MMPOCTBIX CUTyallUIX

Paccrosnue oT TOUkH J0 IINIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOfI J0 INNIOCKOCTH

Beruncnenue paccTossHUN MEXKIY
CKPEIIMBAOIIMMUCS IPSIMBIMHU C
ITOMOILBIO NIEPIIEHIUKYJIIPHOMN MIOCKOCTH

TpéxrpaHHslil yroj, HEPaBeHCTBA AJIs
TpeXIpaHHbIX yrioB. CBONCTBA INIOCKUX
YIJIOB MHOTOIpaHHOro yria. CBoiicTBa
IUIOCKUX U JIByTPAaHHBIX YIJIOB
TpéxrpanHoro yria. Teopema [Iudaropa,
TE€OPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAaHHOTO yIJIa

DneMeHThI ChepUIECKO TeOMETPHUH:
reoJIe3nYecKre JIMHUU Ha 3emMiie

Konrponsnas padora "Yrisl u
paccrosiHus"

[Tupamuna. Buasl nupamua. [IpaBunbHas
nupamuia

ITnpamupa. Buael mupamun. IpasuinbHas
nupamuaa

[Tupamuga. Bunsl nupamua. [IpaBunsHas
nupamua

Brinykisle MHOrorpanHuku. Teopema
Oinepa. [lpaBuibHbIe U TOTYPAaBUIbHbIE
MHOTOT'PaHHHUKH

KonTtponbHast pabora "MHuororpanHHuku"

ITonsTue BCKTOpA HA MJIOCKOCTH U B
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npocrpaHcTse. HyneBoit BekTop, 1iuHa
HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABIICHHBIE U
IIPOTHUBOIIOJIOKHO HAIlPaBJICHHBIE
BEKTOPBI. PaBEHCTBO BEKTOPOB.

CyMmmMma BekTOopoB. CBOMCTBA CIIOXKEHUS
BEKTOPOB.

PasHocTh BCKTOpPOB

[IpaBuno mapamnenenunena. [lonstue
KOMIUIaHapHbIE BEKTOPHI. [Ipru3Hak
KOMILUTAHAPHOCTH TPEX BEKTOPOB.

YMHOKEHNE BEKTOPA HA YUCIIO

PasnoxeHue BekTopa o 6azucy Tpéx
BEKTOPOB, HE JIeXKAIINUX B OJHON
MJIOCKOCTH

CkansipHOE TPOU3BEAEHUE. YTOI MEXKTY
BEKTOpaMU

Brruuciienue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiiiue 3a1a4u ¢ BEKTOPaMHU.
[IpsiMmoyronbHas cucTeMa KOOpJIMHAT B
MIPOCTPAHCTBE.

[Ipocreiimue 3a7a4u ¢ BEKTOPaMHU.
Koopnunatsl BekTopa. CBsi3b MEXKIY
KOOpJMHATAMU BEKTOpa U KOOPJUHATAMHU
TOYEK.

[Ipocreiimue 3agaun ¢ BeKTopaMu. [[nuHa
BEKTOpA.



96 Konrponsnas padora 1
97 O000111eHrEe U CUCTEMATU3ALMS 3HAHUN 1
98 O0001IeHre U CUCTEMAaTH3aIisl 3HAHUIA 1
99 O000111eHrEe U CUCTEMATU3ALMS 3HAHUN 1
100 O0o001IeHre U CUCTEMAaTH3aIisl 3HAHUIA 1
101 Hrorosasi koHTpOIbHAs paboTa 1
102 O00011IeHNEe B CHCTEMATH3aMs 3HAHUI 1

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102



11 KITACC

KoanuyecTBO 4acoB

Ne ni/mm Tema ypoka B KonTpoiabubie IIpakTuyeckue
cero
padoThI padoTsbl

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAaYKM U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

[ToBTOpeHue TeMbl "BekTopsl B

npoctpancTBe. Onepanuy HajJl BEKTOPaMHu.

BekTopHOE yMHOXEHHE BEKTOPOB.

CBolicTBa BEKTOPHOTO YMHOKEHUS.

[TpsimoyronbHas cucTeMa KOOpAWHAT B 1
npocTtpancTBe. KoopanHatel BEKTOpa.

Pasnoxenue BekTopa o 0azucy.
KoopanHaTHO-BEKTOPHBIN METOT TPU

pEelIeHNU TeOMETPUIECKUX 3a1ad."

IToBTOpenue Temsl "CkansipHOE
IIPOU3BE/IEHNE BEKTOPOB"

IToBTOpEeHuEe TeMbl "Brruncienue yria
MEX/1y BEKTOPaMHU B IPOCTPAHCTBE
[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM,
IpOXOJALIeH yepes3 ABe TOUKU
YpaBHEHHE MIOCKOCTH, HOpMaJlb,
ypaBHEHHE IUIOCKOCTH B OTPE3KaxX
VYpaBHEHME IIIIOCKOCTH, HOPMAJIb,
YpaBHEHHE IUIOCKOCTH B OTPE3KaX
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BekropHoe nmpousseeHue

JIuHeitHble HepaBEeHCTBA, TMHEHOE
IPOrpaMMUpPOBAHUE

JIuneliHbIE HEPABEHCTBA, JIMHEMHOE
IPOrpaMMHUPOBAHUE

AnanmuTtuyeckue MCTObI pacqéTa yria
MCXKAY NPsAMBIMHA B MHOT'OI'PaAHHHUKAX

AHanuTHdeckne METOAbI pacqéTa yriia
MCXKAY NPsAMBIMHA B MHOTI'OI'PaAaHHHUKAX

®opmyJia pacCTOSIHUSA OT TOUKHU 10
MJIOCKOCTH B KOOPJUHATAX

HaxosxaeHue pacCTosiHUil OT TOUKHU 10
TUIOCKOCTH B KyOe

HaXO)K,I[eHI/IC paCCTOHHHﬁ OT TOYKH OO0
IIJIOCKOCTHU B HpaBHHBHOﬁ IIupaMuac

KonrponbHas padora "AHanuTuaeckas
reomeTpus"

CeueHns MHOT'OTPAaHHUKOB: CTAHAAPTHBIC
MHOT'OT'paHHUKHA

CeueHrss MHOTOTPaHHUKOB: METO/I CJIE/IOB

CeueHusi MHOTOI'PaHHUKOB: CTaH/IapTHbBIE
IJIOCKOCTH, ITEPECEeYEHUs PSMBIX U
IUIOCKOCTEN

[TapamienpHble NpsAMbIE U IITIOCKOCTH:
[apaJuICIbHbIE CEUCHUs

[TapannenbHble MPsIMBIE U TUNIOCKOCTH:
pPacy€T OTHOLIEHUN

[TapannenbHble MPSIMbIC U TIIIOCKOCTH:
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YIJIBI MEXKY CKPELIUBAIOIIUMUCS
IPSAMBIMU

[leprnienquKyIsIpHBIE IPSIMbIE U
IJIOCKOCTH: CTaH/IAPTHBIE MapbI
NepHEHANKYISIPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

[lepnenauKkyasipHbIE IPSAMBIE U
IJIOCKOCTH: TEOpPEMA O TPEX
NEPIIEHIUKYIIApax
[lepnieHuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIUH B
MHOTOIPAaHHHUKAX

IToBTOpenue: mIomanu
MHOTOYTOJIbHUKOB, (POPMYJIbI JIJIsSt
TJI0MIAJIEH, COOOpaKEHUS TO00US

[ToBTOpEHME: MIOMAAH
MHOTOYTOJIEHUKOB, (POPMYJIBI JIJIs
TIoIIaeH, COOOpakeHUs Mo 00us

[ToBTOpEHME: TUTOIAH
MHOTOYTOJIEHUKOB, (POPMYIIBI TS
TIonIaiel, cooopakeHus moa00ust
[Tmomaau ceyeHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI MOA00MS
[Inomany cedeHnii MHOTOIPaHHUKOB:
TJIOIIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHSI TIOT00MSI

Kontponbnas padora "[loBTopeHnue:
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MHOT'OTPaHHHUKH, CEYEHUSI
MHOTOTpaHHUKOB"

O0BEM Tema. O6BEM IPAMOYTOJIBHOTO
napayuienenunena. OCHOBHbIC CBOMCTBA
00wémoB Ten. Teopema 06 00BEME
MPSIMOYTOJIBHOTO TIapaJuIeIeuIe1a 1
CIIEJICTBUS U3 HEE.

3amgaun 00 yaABOCHHH Ky0a, O KBaipaType
Ky0a; 0 TPUCEKLIUH yTIiia
CrepeomeTpudeckue 3a1aqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJIBHOIO
napaJulesenuneaa

IIpukiagHele 3a1a4M, CBSI3aHHbIE C
BBIUHCIIEHHEM 00bEMa MPSIMOYTOJILHOTO
napajulesIenuIe1a

OO6BEM npsMO M HAKIIOHHOW MPU3MBbI
CrepeomeTpHuuecKue 3aJa4uu, CBSI3aHHbBIE C
BBIUUCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI
IIpukiagHele 3a1a4m, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI

Berunciaenue 00bEMOB TEIT C TOMOIIBIO
omnpenenéHHoro uHTerpana. OosEm
HAKJIOHHOM NPU3MBI

Brruucienne 06EMOB Tell C TOMOIIBIO
omnpenenéHHoro uHTerpaina. OobsEm
MIUPAMHU/IBI

dopmyna 00bEmMa mupamuabl. OTHOIICHHE
00bEMOB MUPaMHU/T C OOIITUM yTIIOM
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o1

®opmyna 06béMa mupamuel. OTHOIIEHUE
00BEMOB IIUPAMHJL C OOIIUM yTIIOM

CrepeoMeTpHYECKUE 3aJa4H, CBA3AHHBIC C
00BbEMaMU HAKJIOHHOM MPU3MBbI

CrepeoMeTpHUYECKUE 3a]]a91, CBI3aHHBIC C
00BbEMaMU TUPAMUIBI

[Ipuknagueie 3agaun o teme "O0bEMBI
Ten", cBA3aHHBIE C 00BEMOM HAKJIIOHHOM
TIPU3MBI

[Tpuxnanueie 3anaqn no Teme "OObEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

[Tpumenenne o0bEMOB. Borunicienue
paccTOsHUSA A0 IUIOCKOCTH

KonTponbhas padota "O0béM
MHOTOrpaHHHKaA"

[MunuHIpryueckas MOBEPXHOCTb,
00pasyrolIye HUINHAPHIECKOM
noBepxHocTu. M300paxkeHue ten
BpalIeHUs Ha IUIOCKOCTH. Pa3BépTka
nuuHapa. CeueHus NUIMHApa
(mapanienbHO U IEPIEHANKYIISIPHO OCH).
Hunuuap. [pssMoi KpyroBou HUIUHAD.
[Inomane MOBEPXHOCTH HUIUHAPA
Konnueckas moBepxHOCTb, 00pa3yromye
KOHM4ecKoi nosepxHoctu. Konyc.
N300pakeHue Tes BpalleHus Ha
miockocTH. Pa3Béprka konyca. Ceuenus
KOHYyca (napasuiebHble OCHOBAHUIO U
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MPOXO/ISIINE YEPE3 BEPIIUHY ).
CeueHune KOHyca MJIOCKOCTHIO,
napajuieIbHOM MJI0OCKOCTH OCHOBAHUS

Yceuénnslit konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaas 6OKOBOM MOBEPXHOCTH H
MTOJTHOW TTOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUM UIIMH]IPA, KOHyCca

CrepeomeTpHuuecKue 3a1a4u Ha
JI0KA3aTeJIbCTBO U BBIYUCIICHHUE,
MMOCTPOEHUEM CEUEHUM LWJIMH]IPA, KOHyCa

[TpuknaaHbie 3a7a49u, CBSI3aHHBIC C
[IUIHHIPOM

[Ipuknagneie 3a/1a4n, CBSI3aHHBIE C
[IJTHHIPOM

Cdepa u map

[Tepeceyenue chepsl U mapa ¢

rockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. B u n3o6paxkenue mapa

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By 1 n3o0paxeHue mapa.
CeueHus mapa, METOIbI IOCTPOCHUS
CCUCHMI: METOJI CIICA0B, METO/
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BHYTPCHHCT'O NIPOCKTUPOBAHUA, MCTO/]
HEePeHOCA CEKYIIEH IIOCKOCTH.

VYpasuenue chepsl. [Lnomans chepsl u e
yacTeu

CummMmertpus cepsl U mapa

CrepeomeTpuuecKkue 3aJa4u Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO C(epoi U MapoM,
MMOCTPOEHUEM UX CEYCHHH IMIOCKOCTHIO
CrepeomeTpHuuecKkue 3a1a4u Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO C(epoi U MapoM,
MMOCTPOEHUEM UX CEUEHUH TIIIOCKOCTHIO
[Tpuxnanueie 3a1a4M, CBI3aHHBIE CO
cdepoii u mapom

[TpakTnueckas pabora

KonTponbnas pabota

[ToBTOpEHME: OKPYIKHOCTH Ha TUIOCKOCTH,
BBIUHCJICHHS B OKPY>KHOCTH, CTaHIapTHbBIE
nmonoous

Pa3znuunbie KOMOMHAIIMY TET BPALICHUS U
MHOTOTPaHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpauieHus"

3anauu 1o Teme "Tena M MOBEPXHOCTH
BpauieHus"

Kontponbhas padota "Tena u
MOBEPXHOCTH BpalieHus"
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O6bém nunuaapa. Teopema 06 00BEME
MpAMOro nqujinHApa

Beruuciienue 06bEMOB Tell C TOMOLIBIO
onpenenénHoro uHrerpaina. OobvEm
KOHycCa

[Tmomraan OOKOBOM M ITTOTHOM
MTOBEPXHOCTH KOHYyCa

CrepeomeTpHuuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHUCIICHHEM 00BEMOB IIMIIHMH/IPA,
KOHyCa

[Tpuxnanueie 3ana4n o Teme "OObEMBI U
TJIOIA I TTOBEpXHOCTEHN Ten"

O0BEM IIapa U IapoBOro CEKTOPA.
Teopema 06 o6bEMe 1apa. [Tnomans
ctepsl. CTepeoMeTpuyeCcKre 3a1a4uu,
CBSI3aHHBIE C BBIUMCIEHHEM 00HEMOB
nrapa, mapoBOTro CETMEHTA M IMapOBOTO
CeKTopa

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
tomanbio ceprl. COOTHOMICHUS MEXKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00bEMaMM
MMOXOOHBIX TEI

[Tono6HbIe Tena B MPOCTPAHCTBE.
W3menenne o0bEMa mpu mojo0uu.
CrepeomeTpHuuecKue 3aJa4u, CBI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB TeJI U ILIOIAEH
MMOBEPXHOCTEN
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KoMmOuHammu Ten BparieHus u
MHOTOTpaHHUKOB. [Ipu3ma, BriucanHas B
UWIWHP, ONTMCAHHAs! OKOJIO LIWJIMHAPA.

[Tepeceuenue cheps! U 1mapa ¢
iockocThio. Kacanue mapa u chepbl
IJIOCKOCTBIO. [IoHATHE MHOTOIpaHHUKA,
OIKMCAaHHOTO OKOJIO chepsl, chepsl,
BIIMCAHHOH B MHOI'OrpaHHUK UJIU TECJIO
BpAlLCHUS.

[Tonob6ue B mpocTpanctBe. OTHOLICHUE
00BEMOB, IJIOMIA/IEH TOBEPXHOCTEN
noo6HbIX uryp. [IpeodbpazoBanue
nmoxo0us, roMoTeTHs. Perenue 3agad Ha
IUIOCKOCTH C UCIOJIb30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

KonTponbnas padota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

JBmxenus npoctpancTBa. OTOOpakeHusl.
JIBmxeHus U paBeHCTBO ¢uryp. Oduime
CBOMCTBA JIBUKECHU

Buael nBukeHuUid: napauieabHbIA
MEPEHOC, LIEHTPaIbHAs CAMMETPUS,
3epKalibHasi CAMMETPHSI, TOBOPOT BOKPYT
IPsIMOI

[TpeobpazoBanms nomodwus. [Ipsamas u
cdepa Ditniepa

['eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBHOKCHUS
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[TpakTuueckas padora

KoHntponbhas padota "BekTopsl B
npocTpaHcTBe"

Ob6o6marommee moropenue 11 noHATH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlNs 3HAHWM:
"I[TapaisienbHOCTD NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTBe"

O6o6maromee noproperue 11 nousTuii u
MeToA0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3aIlNs 3HAHWM:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee nosroperue 11 nonsTuii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIlNs 3HAHWIM:
"BekTopsbl B mpocTpaHcTBe"

O6o6maromee nosropenue 11 noustuii n
MeToA0B Kypca reometpuun 10-11
KJ1aCCOB, CUCTEMaTH3aIlNs 3HAHWIM:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromee noropenue 11 noHATH U
MeTOoJ10B Kypca reometpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromee moropenue 11 noHATH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[1nomaayu MoOBEpXHOCTU U OOBEMBI
KpyTJjbix Ten"



Ob6o6maromee moropenue 11 noHATH U
MeTOoJ10B Kypca reometpun 10-11
99 KJIACCOB, CUCTEMATU3aIis 3HAHUH: 1
"[1nomaamu MoBEpXHOCTU U OOBEMBI
KpyIJjbix Ten"

[ToBTOpeHue, 06001EeHNE 1

100 Ny 1
CHUCTeMAaTH3AIIVsI 3HAHUH.

101 Hrorosasi koHTpOIBHAs paboTa 1

102 [ToBTOpenue, 0600IIEHNE U 1

cUCcTeMaTHU3alus 3HaAaHUU
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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