MHHHUCTEPCTBO MPOCBEIMIEHUS POCCUICKOM ®EJEPAIIIN
MuHucTepcTBO 00pa30BaHuA U HAYKH 320aiiKaIbCKOI0 Kpast
AavunaucTpanusa Kajsapckoro MyHunMnajabLHOro oKkpyra

MOY Kyanaunckas COILIHN Ne 4

YTBEPXIEHO

TUPEKTOP

benoycosa C.B.
npuka3 Ne 279

oT « 31» aBrycra 2023 .

PABOYASI [IPOTPAMMA
(ID 339485)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

1151 ooyuarommmxest 10 — 11 ximaccoB

Kyanna 2023-2024



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh U3YUCHHSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOrM4yeckoe  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3YyYEHUHU
O0y4aIOIUMHUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PELICHHH T'€OMETPUUYECKUX
3aJa4, YyMEHHME BBIIBUIATb U ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
¢uznueckux 3aaau.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0O0ydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTM  MPUOOpPETeHHSs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHbIMM 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(bopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(GopMUpOBaHUE TMPENCTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO aImapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHWE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pEIICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHS pacCliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Te€ja BpalleHUs, KOHCTPYHPOBAaTh T€OMETPUYECKUE
MOJIEIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAaMHU J0Ka3aTeIbCTB M aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3YUCHHUIO T€OMETPUU;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMBbl, pacHpe/eEHHBIM IO TOoJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
cOOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHumanud  oOy4eHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockocth. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJISPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAS TOBEPXHOCTH MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBHIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUTaHApHbIM ~ BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIIWHJpA, TUPaMUIbl 1 KoHyca. O0BEM I1apa U mapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. Paznoxkenne Bekropa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakenus. [[BHKeHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOIO Hapoja, cpopMUpPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMpPaBJIC€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa MPUMEHEHHE MATEMATHUYECKUX 3HAHWUU I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXKIy TMOHATHUSAMH, (DOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, SAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNIaTh BBIBOABI C HCIMOJb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecK;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeIsIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYILIECTBA KOMAHAHOW W MHAUBUAYAJIBbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMHU B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS IS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 33]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEANBbHBIE CUTYAlMH, MPUMEHATh U3YYECHHbIEC MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynupoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajreOpbl, peuiaTh MPaKTHUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:



cBOOOJHO OMNEPUPOBATh MOHATHSIMH, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHS TEJ BPAILCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/HO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a1a4M HA BBIUYMCIEHUE YIVIOB MEXKy MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAHHUKOB M TeJl BpalCHUS MPHU
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpPOLIECCE IMOUCKA  pEUICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
KonTpoJbHbIE
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/51/10/
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 HapantembHOCTE MPAMEIX 1 ILIOCKOCTEH B 8 https://resh.edu.ru/subject/51/10/
IIPOCTPAHCTBE
I1
4 CPICTAREYTHPHOCTS HPANMLIE 1 25 hitps://resh.edu.ru/subject/51/10/
IIJIOCKOCTEHN B IPOCTPAHCTBE
5) MHororpanHuku 7 1 https://resh.edu.ru/subject/51/10/
6 VYTibl 1 paccTosTHUA 16 1 https://resh.edu.ru/subject/51/10/
Bexkrtops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/51/10/
8 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KJIACC

KoanuectBo yacos
HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (MU pPOBHbIE)
Ne ni/m KonTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 AHanmUTHYECKass TEOMETPHS 15 1 https://resh.edu.ru/subject/51/10/
) [ToBTOpeHME, 0600IICHNE 1 15 1
cucTeMaTu3auus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/subject/51/10/
Tena BpameHus 24 1 https://resh.edu.ru/subject/51/10/
n 61e
5 HOTHIET HOBCPXHOCTH 1 OUBCMBL 9 1 https://resh.edu.ru/subject/51/10/
KPYTJbIX TEJ
6 JIBYOKCHUS 5 1 https://resh.edu.ru/subject/51/10/
7 [ToBTOpEeHue, 06061IeHNE 1 17 2
CHCTEMaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcCHOBHBIE ImpaBujia I/I306pa)KeHI/I${ Ha PUCYHKCE ITIJIOCKOCTH,

KoauuecTBO 4acoB

Bcero

JMara usyyenus

1 napajieNIbHBIX MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka 1
[TonsTHA cTrepeoMeTpun: TOUKa, psiMasi, INIOCKOCTb,

5 npoctpancTBo. OCHOBHBIE IIPaBUIIa N300paKEHNs HA PUCYHKE 1
IUIOCKOCTH, MapajuIeNIbHbIX NPSAMBIX (OTPE3KOB), CEPEeIUHbI
oTpe3Ka

3 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MI0CKOCTh; OJIYIIPOCTPAHCTBO

4 [TonsiTHst: nepecekaronIrecs MIOCKOCTH, IIEPECEKAIOINECS 1
npsiMasi ¥ MII0CKOCTh; OJIYIPOCTPAHCTBO

5 MHororpaHHuKH, U300pa’keHUE MPOCTEUITNX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

6 MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX 1
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIMIUX OOBEKTOB

7 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBHS U3 HUX
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX.

9 Crioco0bI 3a/1aHUS IPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE. 1
O603HaueHus NPSIMbIX U TUIOCKOCTEN
N3ob6pakenue ceueHuit mupamMusl, Kyoa v mpU3Mbl, KOTOpbIE

10 MPOXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus 1

MOJIYYCHHBIX IJIOCKOCTEIA. PaCKpaI_HI/IBaHI/IC MMOCTPOCHHBIX
ceueHu Pa3HBIMHU LIBETAMU




11

12

13

14

N3o00paxeHue cedeHui mupamMuibl, Kyoa v Mpu3Mbl, KOTOpPbIE
POXOJAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MIOJIyYEHHBIX IUIOCKOCTEN. PackpalinBanue MocTpOEHHbIX
CEYCHUH Pa3HbIMU LIBETaMU

N300pakeHue ceueHuil nmupaMubl, Kyoa U Ipu3Mbl, KOTOpPbIE
IpoXOoaAT uepe3 ux péopa. M3zo0pakeHue nepecevyeHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpammnBanue oCTpOEHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

N300paxeHne cedeHnit MupamMuibl, Kyoa v MPU3Mbl, KOTOPBIE
npoXoasT uepe3 ux péopa. M3o0paxkeHue nepeceyeHus
MOJIYYEHHBIX IJI0CKOCTe!. PackpaminBanue NocTpOeHHBIX
CEYEHUM pa3HbIMU LIBETAMH

Merto crie10B I TOCTPOCHUSI CEUCHUM

15

16

17

Mertogn crenoB s noctTpoeHus ceuenuid. CBoiicTBa
MIEPECEUCHHUM NPAMBIX U INIOCKOCTEN

Merton cieoB Ui mocTpoeHus ceueHuil. CBoiicTBa
MIEPECCUCHUM NPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenunii B mupamuie, Kyoe mo TpéM ToOUKaM Ha
pé€bpax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 11aros
IIOCTPOEHUS

18

[Toctpoenue ceueHuii B mupamu/jie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MTOCTPOEHUS

19

20

[Toctpoenue ceueHuii B nupamujie, Kyoe mo TpéM TouKkaMm Ha
pé6pax. Co3maHne BEIHOCHBIX YEPTEKEH U 3aITUCH I1aroB
MTOCTPOEHUS

[Toctpoenue cedenuii B mupamue, Kyoe o TpéM ToukaM Ha
pébpax. Co3ianre BEIHOCHBIX YePTEXKEH U 3alUCh 11aroBs




21

IMOCTPOCHUA

IToBrOpenue mannmerpun: Teopema 0 IPONOPLUUOHAIBHBIX
orpeskax. [TonoGue TpeyrosbHUKOB

22

23

24

IToBTopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Mcropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUU

KontpoabHnas padora "Axcuomsl crepeomerpun. Ceuenus"

Bzanmnuoe PACIIOIIOKCHHUEC IIPAMBIX B IIPOCTPAHCTBE.
CerH_II/IBaIOIHI/IeCH IpsAMBIC. HpI/I3HaKI/I CKPCIIUBAOIINUXCs
IIpsAMBIX. HapaJ'IJ'IeJ'ILHHe IpsAMBIC B ITPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUM U €MHCTBEHHOCTH NPSIMOM
[apaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlled Ha JaHHOM npsmoi. Jlemma o
NEPECEUEHNH NTaPAIIIENIBHBIX MPSIMBIX INIOCKOCTBHIO

26

27

28

[TapannensHocTh Tpex mpsiMbIX. Teopema o TpEx
napajuleJIbHBIX NPAMbIX. Teopema 0 CKpelnBatoInXCs
IPSIMBIX

[TapamiensHOe MpoekTHpoBaHue. OCHOBHBIE CBOMCTBA
napaujiebHOTro MPOeKTHpOoBaHus. M300paxeHne pa3HbIxX
¢uryp B napajsiesbHON NPOEKIUU

L[CHTpaJ'IBHaSI MMpoCKIU. VYronc COHaITpaBJICHHBIMU
CTOPOHAMH. Yron MCKAY NMPAMBIMHA

29

3aa4yy Ha JOKA3aTeIIbCTBO U HCCIIEIOBAaHUE, CBS3aHHBIE C
PacCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

30

31

[TonsTHA: MapanIenbHOCTh NPSIMOM U INIOCKOCTH B
npoctpancTse. [Ipru3Hak napanienbHOCTH NpSIMOi U
wiockocTd. CBOMCTBA MapaIeIbHOCTH MPSIMON U TNIOCKOCTH

FGOMeTpI/I‘IeCKHG 3aJa4 Ha BBIYUCICHUEC U J0Ka3aTCIbCTBO,




CBSI3aHHBIE C [1APAUIEIBHOCTBIO MIPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MpOXOSIIETo Yepe3 TaHHYIO MPSIMYIO

32 Ha YepTeXe U MapauleIbHOIO IPyrou npsamoit. Pacuér
OTHOLLEHUN
[TapannenbHas npoekuys, IPUMEHEHNE AJI IOCTPOEHUS

33 cedeHuit kyda u napamutenenunena. CBoicTBa
napajuieNienune1a u IpusMbl

34 [TapannenpHble MIOCKOCTH. [IpU3HaKK MapaIeaIbHOCTH IBYX
IIJIOCKOCTEN
Teopema o napasieIbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH,

35 MPOXOJIAIICH Yepe3 TOUKY, He MPUHAAISKAILYIO TaHHON
IUIOCKOCTH U CJIEACTBUS U3 HEE
CBoiicTBa napajIeNbHBIX INIOCKOCTEN: 0 apaJlJIEIbHOCTH

36 MPSIMBIX NTEPECEUEHUs IPU MEPECEUEHUH ABYX MapajlieIbHbIX
IJIOCKOCTEN TPEeThEN
CaolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax

37 napauieIbHBIX MPSAMBIX, 3aKTIOYEHHBIX MEXKITY
napajuieIbHbIMH TUIOCKOCTSAMH; O IEPECEUCHUH MPSIMOU €
JBYMsI ITapajlIeIbHBIMU TJI0CKOCTSIMHU

38 [TorTOpenwue: TeopeMa ITudaropa Ha MIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPUS MPSIMOYTOIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a ¥ MPSMOYTOIHHOTO TapaJIyIe/IeTHIIeIa

41 Brruncnenue 1iuMH OTPEe3KOB B KyOe U MPSIMOYTOJIbHOM
napajuiejaenunesae

42 IlepnenquKyIsIpHOCT MPSAMOM U TUI0CKOCTH. [Ipu3Hak
NEePHEHANKYISIPHOCTH MPSIMOM U TIIOCKOCTH

43 [TepneHauKyISIPHOCTD NIPSAMOM U TuIO0CKOCTH. [Ipu3HaK




NEePIEeHIUKYISIPHOCTU IPSIMOM U MIIOCKOCTH

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOIA,

44 MPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIEHAUKYISIPHOU
K ITIOCKOCTH

45 [InockocTu ¥ nepneHAUKYISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 [1nockocTH U nNepreHIUKYISIPHbIE UM MPSIMBIE B
MHOTOTpaHHHKaX

47 [lepnenaukynsp u HakioHHadA. [locTpoeHne nepneHANKyIIspa
13 TOYKU Ha IPSIMYIO

48 Ilepnenaukynsp u HaknoHHas. [locTpoeHune nepneHanuKymnspa
U3 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)

51 Yroa Mexy CKpelMBaroIMMHUCS IPSIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMbIX C TOMOIIbIO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

53 OproroHaiabHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuii Kyda, MpU3MBbl, IPABUILHON MUPAMUJIBI C
IIOMOUIbIO0 OPTOTOHAJILHOW ITPOEKIIMH

55 [Toctpoenue ceueHuii Kyda, mpU3Mbl, TPABUIILHON MUPAMUJIBI C
MTOMOIIBIO OPTOTOHATIBHOM MPOEKIINHU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[110cKOCTH CUMMETpPHIl B MHOTOIpaHHUKAX

57 [Ipu3Hak nepneHuKyISIpHOCTH MPSIMON U INIOCKOCTH KaK
CJIEICTBUE CHMMETPUU

58 [IpaBuiibHBIE MHOTOTPpaHHUKH. Pacy€T paccTosIHUNA OT TOYKU




J0 IINIOCKOCTH

IIpaBunbpHbIE MHOTOTPAHHUKH. Pacuér pacCTOSHUM OT TOYKHU

59
JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTh MEPIEHAUKYISAPBI: CAMMETPHUS, CIIBUT
TOYKH 110 apaJuIeIbHON IIPAMOMN

61 CaBur 1o HenapasuieJbHON TPSMON, U3MEHEHUE PACCTOSTHUM

62 KonTposbHnas padora "B3aumHoe pacronoxeHue npsMbix 1
MJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHME: Yyron Mexay NpsMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHUHYCOB

64 [ToBTOpEHME: YrON MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpuueckre METO bl BBIYUCICHUS YIJIa MEXY IPSIMBIMU
B MHOTOTpaHHMKaX

66 JByrpannsiit yroyu. CBOMCTBO JIMHEWHBIX YTJIOB JBYTPAHHOTO
yria

67 [TepnienqukynsapHble MI0cKOCTH. CBOMCTBA B3aMMHO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN
[Ipu3Hak nepneHMKyISpHOCTH MJIOCKOCTEHN; TEOpeMa o

68 IPSIMOM TTepecedeHus! IBYX TIOCKOCTEH MEePIIeHINKYISIPHBIX
TPEThEN MIOCKOCTU

69 [IpstmoyronbHBIN Napaienenumnes; Ky0; n3MepeHusi, CBONCTBa
MPSIMOYTOJIBHOTO Tapajuiesenurnea

70 Teopema 0 AMaroHany NpsSMOYrOJIBHOTO MapalIeNIeNUIEe a v
CJIEICTBUE U3 HEE

7 CrepeoMeTpuueckre U MPUKIIaJHbIE 3aJa4l, CBA3aHHbIE CO

B3aUMHBIM PACIIOJIOKCHUECM MIPAMBIX U IIJIOCKOCTU




HOBTOpeHI/ICZ CKpCIIUMBAOIIHECS IIPAMBIC, IapaljICJIbHbIC

2 IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHUKAX 1
[Tapa nmapayuienbHbIX INIOCKOCTEH Ha CKPEIUBAIOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEKY CKPEIIMBAIOIIMMHUCA IPSIMBIMHU B 1
IIPOCTBIX CUTYaLUAX

74 PaccrostHie OT TOUKH 10 IJIOCKOCTH, PACCTOSIHUE OT NMPSMOM 1
J10 IIJIOCKOCTHU

75 Brrunciienne pacCcTOSHUN MEXY CKPEIIMBAIOIIUMUCS 1
IPSIMBIMU C TIOMOILBIO NEPIEHIUKYIISIPHOM MIIOCKOCTH
TpéxrpaHHblii yroj, HEPAaBEHCTBA JIS TPEXTPAaHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB M CUHYCOB IS 1
TPEXTPAHHOIO yria

77 DeMeHTHI ChepruIecKoil FTeOMETPUH: Te0Ie3NIECKUE JINHUH Ha 1
3emie

78 KonTponsHnas pabora "Yribl u paccrosHus" 1

79 Cucremartuzanus 3HaHuN "MHOTOrpaHHUK U €70 2JIEMEHTHI " 1

80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1

81 ITpusma. IIpsimas u HaknoHHas npusmsl. [IpaBunpHas npusma 1

82 [Ipssmoit napaienenunesn, NpsAMOYTOIbHBIN MapauIesICNIe T, 1
KyO

83 Boinykinbie MHOrorpanHuku. Teopema Dinepa 1

84 Brimykiieie MHOrorpanHuku. Teopema Diinepa. [IpaBriibHbIe 1 1
MIOJIyNIPaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTponbhas pabota "MHororpanHuku" 1

86 [lonsiTHE BEKTOpa HA MJIOCKOCTH U B IIPOCTPAHCTBE 1

87 CymMa BEKTOpOB 1

88 Pa3zHoctb BekTOpOB 1




89 [TpaBumo mapasienenurena

90 YMHOKEHHE BEKTOpa Ha YUCIIO0

91 Pa3n(1>1<eHI/Ie BEKTOpa 110 0a3ucy TPEX BEKTOPOB, HE JISKAIINX B 1

OJTHOM TUIOCKOCTH
92 CkansipHO€ NMPOU3BEICHHE 1
93 Brraucnenue yria Mex1y BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocrelinme 3a1a4un ¢ BEKTOpaMH 1
98 O060011IeHNE U CUCTEMATU3ALUs 3HAHUN 1
99 O06001eHne U cucTeMaTu3alus 3HAaHUK 1
100 HToroBast KOHTpOJIbHAsA paboTa 1
101 Hroroas xoHTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka Jara uzyvyeHnus
Bcero

1 [ToBTOpenue Temsl "KoopimHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npocTpaHcTse"

2 [ToBTOpenue tems! "CkansipHoe Npou3BeAeHUE BEKTOPOB" 1

3 [ToBTOpeHue Temsl "BprunciieHne yria Mexay BEKTOpaMHy B 1
npocTpaHcTse"

4 [ToBTOpenue Temsbl "YpaBHEHUE TIPSMOI, MPOXOIAIICH Uepes3 1
JIBE€ TOYKHU"

5 VYpaBHEHHE IIIOCKOCTH, HOPMaJilb, YpaBHEHUE IIJIOCKOCTH B 1
OTpe3Kax

6 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax

7 BekropHoe npousseneHue

8 JIuHeliHble HEPABEHCTBA, JINHEHHOE TPOrPAaMMHUPOBAHKE

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMUpPOBAHUE

10 AHaMTUYECKHE METO/IbI pacy€Ta yriia Me1y NpsIMbIMU B 1
MHOTOTpaHHHUKaX

11 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay IIOCKOCTSIMHU B 1
MHOTOIPAaHHHUKAX

12 dopmysa pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX

13 HaxoxeHue paccTossHui OT TOUKU A0 MIIOCKOCTH B KyOe

14 Haxoxnenue paccTosIHUN OT TOYKH J0 MIIOCKOCTH B 1
MPaBWIbHON NMUpamMue

15 KonTposbHas padora "AHanuruueckas reomeTpus” 1




16

Ceuenus MHOI'OI'PAaHHUKOB: CTAaHAAPTHBIC MHOI'OI'PAHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH,
MepeCceUeHUs MPSIMBIX U TUIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapalijiesIbHble CEYSHUS

20 [TapannenbHbIe MPSMBIC U TUIOCKOCTH: PACYET OTHONICHHIA

21 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTJIbl MEXKIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
[lepnienguKkymsipHBIC IPSMBIE U TUIOCKOCTH: CTaHAPTHBIC MAPBI

22 MEePHEHANKYJISIPHBIX TNIOCKOCTEN U MPSIMBIX, CHAMMETPUHU
MHOTOTPaHHUKOB

23 [TepnienguKymsipHBIC IPSMBIE U TUIOCKOCTU: TEOpPEMaA O TPEX
NePIEHANKYIISIpax

24 [lepnenauKynsipHbIEC TPSMBIE U MJIOCKOCTU: BBIYUCIICHUS IJIUH
B MHOTOTPaHHHKaX

o5 [ToBTOpEeHue: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
riomiaiel, cooopakxeHus moaoous

26 [ToBTOpEeHue: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
TJI0IIAJIeH, COOOpaXKeHUsI IO 100Ut

97 [ToBTOpEHME: MIOMAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
iomiaiel, cooopakeHus moaoous

28 [Tmomaan ceyeHnii MHOTOIrPaHHUKOB: TTOMIAAN
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpakeHUs MOI00Us

29 [Tmomaan ceyeHnii MHOTOIrpaHHUKOB: TTOMIAAN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpakeHus Mo100us

30 KonTpoubnasi pa6ora "[loBTOpeHne: MHOTOTPaHHUKH,

CEYEHUs] MHOTOTPaHHUKOB"




31

O6béM Tena. O6beM MPSIMOYTOJIBHOTO Mapajuieenune1a

3anaum 00 yaBOeHHH Ky0a, 0 KBajpaType Ky0a; 0 TPHCEKLIUU

32
yria

33 CrepeoMeTrpuueckue 3aauu, CBA3aHHbIE C 00bEMOM
IPSIMOYTOJIBHOTO TIapajuieenuIena

34 [TpuknanHble 3ajauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMa
IPSMOYTOJIBHOTO Mapajuiesenunesna

35 O06BEM MO TIPU3MEI

36 CrepeoMeTpuuecKre 3aJa4l, CBI3aHHbIE C BBIYMCICHUEM
00BEMOB MPSAMOI IPU3MBI

37 [TpuknanHele 3a7auu, CBA3aHHbIE C 00BEMOM IPSIMON MPU3MBI

38 Brruncnenue o0EMOB TEJ C TOMOIIBIO ONIPEAECTEHHOTO
uHTerpana. OObEM HaKJIOHHOW TPU3MBI

39 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpaia. O0bEM nupamMust

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMMU/L
C 00LIUM yTIIOM

a1 ®opmyna o6béMa nupamubl. OTHOIIEHHE 00BEMOB MTUPAMHU/L
¢ o0ITUM yTIIOM

42 CrepeomeTpHuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBbI

43 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIC C 00BbEMaMHU
MUPaMUJIbI

44 [Tpuxnanueie 3anaun o reme "OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

45 [Ipuknanueie 3aaaun o Teme "OObEMBI TeN", CBSA3aHHBIE C

00BEMOM TTHpPaMHUIBI




[Tpumenenue 00bEMOB. Brruncnenue paccTosHus 10

46
IJIOCKOCTH

47 Kontpoabnas padora "O6béM MHOTOrpaHHUKA"

48 [unuaapuyeckast MOBEPXHOCTb, 00pa3yromye
LWJIMHIPUYECKON TOBEPXHOCTH

49 Humuaap. [psmoit kpyroot muiauuap. [lnomans
MOBEPXHOCTU LUIUHIPA

50 KoHungeckast TOBEpXHOCTh, 00pa3yroniiue KOHHIECKOH
noBepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO, AapaJIeIbHOM MJI0OCKOCTH
OCHOBaHUS

50 VYceuénnslit konyc. M300paXkeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Inomans 60KOBOM MOBEPXHOCTHU U MOJTHON OBEPXHOCTH
KOHYCa

54 [Inomans 60KOBOM MOBEPXHOCTHU U MOJTHON OBEPXHOCTH
KOHYca

55 CrepeoMeTpHuuecKkre 3aJaui Ha J0Ka3aTeIbCTBO U
BBIUNCJIEHHUE, TIOCTPOCHUEM CEUECHUI LIMIMH]IPA, KOHYCa

56 CrepeoMeTpHuueckre 3ajaul Ha J0Ka3aTeIbCTBO U
BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN UIMH]Ipa, KOHYyca

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM

58 [Ipuknanuelie 3aa4u, CBSI3aHHbBIE C [IMJIMHIPOM

59 Cdepa u map

50 [lepeceuenue chepsl 1 mapa ¢ mwiockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua 1 n3o0paxenue mapa

61 [Tepeceuenue cdepsl U mapa ¢ miockocThio. Kacanue mapa u




cdepsl IIOCKOCThIO. Bua 1 n3obpaxenue mapa

62 VYpasuaenue chepsl. [Lnomans chepsl u e€ gacrei
63 Cummetpus cdhepsl U mapa
CrepeoMeTpHuuecKkre 3ajaui Ha J0Ka3aTebCTBO U
64 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoil U mapom, IMOCTPOCHUEM 1
UX CEYCHHH MIOCKOCTHIO
CrepeomeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U
65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapoM, TOCTPOCHHEM 1
UX CEYCHHH MIO0CKOCTHIO
66 [Ipuxiagnaeie 3a1auu, CBsI3aHHBIE CO c(hepoit U mapoM 1
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIYUCICHUS B 1
OKPYXKHOCTH, CTaHJapTHBIE MTO00US
68 Paznunbie KOMOMHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1
69 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1
70 3amaun o Teme "Terna ¥ MOBEPXHOCTH BpaIieHus " 1
71 KonTpoubHnasi pabora "Tena u noBepXHOCTH BpaLCHUS" 1
72 O6Beém muuHapa. TeopeMa 06 00bEME MPSIMOTO MIJIMHIPA 1
73 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO 1
uHTerpana. O6bEM KoHyca
74 [Tnomaan 60KO0BOYM U MOTHON OBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C BBIYMCICHHEM 1
00BEMOB IMIIMHIpa, KOHYCa
76 [Ipuknanueie 3aaaun o Teme "OOBEMBI U TIIOMIAAN 1
MoBepXHOCTEN Ten"
O0nEM mrapa u mapoBoro cekropa. Teopema 00 00bEMe mapa.
77 [Tnomans chepsl. CrepeomeTpuueckre 3a1a41, CBI3aHHBIE C 1

BBIYHCIICHHEM 00BEMOB mapa, mapoBoro CCrmMeHTa u




IapoBOIro CEKTOpa

[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C

78 00bEMOM 11apa U 110k chepbl. COOTHOIICHUS MEXKTY
IUIOHIA/IIMU MTOBEPXHOCTEN 1 00bEMaMU MOI0OHBIX Te
[TomoOHbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa ipu

79 nonobun. CrepeoMeTpuyecKre 3aa9u, CBI3aHHBIC C
BBIUMCIICHHEM 00BEMOB TEIl U TUIOMIA/ICH MTOBEPXHOCTEH

80 KonTpoubsnas padora "[1nomany noBepxHOCTH U 00BEMBI
KpYyIJbIX Ten"

81 JBmxenus npoctpancTBa. OTobpaxkeHus. [IBrxeHus u
paBeHCTBO (uryp. OO1Ie CBONCTBA ABHKEHUN

82 Buap! nBukeHMit: napauiebHbIN IEPEHOC, HEHTPaIbHAS
CUMMETpHS, 3epKaJIbHAasi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83 [TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa

84 ['eomeTpuueckue 3aaun Ha IPUMEHEHUE BH)KEHUS

85 KonTpoJubnas paéora "BexTops! B mpocTpancTse”
Ob6o6maroree noropeHue 11 NoHATUI 1 METOJIOB Kypca

86 reomerpun 10—11 knaccos, cuctemMarn3anys 3HaHHUM:
"ITapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

87 reomerpun 10—11 kinaccoB, cucremaTusanus 3HaHHI:
"BekTtopsl B mpocTpaHcTae"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

88 reomerpun 10—11 kaccoB, cucTeMaTH3ays 3HAHHIMA:
"BekTops! B mpocTpaHcTBe”
Ob6o6maromee noropenue 11 nMoHATHN 1 METOJIOB Kypca

89 reomerpun 10—11 xmaccoB, cuctremarn3anus 3HaHui: "O0beM

MHOTOTpaHHUKA"




90

91

92

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
reomerpun 10—11 kiaccos, cucremaruzanus 3Hanuii: "O0beM
MHOTOTrpaHHHKA"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
reomerpuu 10—11 knaccoB, cucremaTu3anus 3HaHU:
"ITnomaay MOBEPXHOCTU U 0OBEMBI KPYTIIbIX TEN"

O6o6maromee nopropenue 11 moHsTHI U METOZOB Kypca

reomerpuu 10—11 kimaccoB, cucremaTuzaius 3HaHUM:
"ITnommany NoBepXHOCTU U 0OBEMBI KPYTIIBIX Tel"

93
94

Hrorosasi kKoHTpoOJIbHaAsI padoTa

HToroasi KOHTpPOJIBLHAsA padoTa

95

96

97

[ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3alNs 3HAHUN

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ee POJib B

Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

98

Hctopust pazBUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Uctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJib B
pa3BUTUU COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

100

101

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pPOJIb B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B




Pa3BUTHM COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

HcTopus pa3BUTHS CTepEOMETPHUH KaK HAyKU U €€ poJib B

102 Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX 1
TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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