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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegenmo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamienbHo€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: IapauleiIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIECHAMKYJSIPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yroibHass nUpamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHpPaMUJBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pasloOXKEHUH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0bEM 11apa U MapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapasuieNibHBIM MEpeHocC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMHUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt ¥ peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUW ISl pelieHusl 3a7ad B 0O0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U OOIIECTBEHHOM  MpPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIIEHUNH MEXIy MOHATHUSAMH, (DOpMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAaMOCTOSITEIBHO CIUIAHUPOBAHHBIN IKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4yi, DKCIIEPUMEHTA, UCCIEAOBaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcsi, OOCYXAAaThb IHPOLECC U PE3yJIbTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJIAMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA TUIOCKOCTH, BBIMIONHIATH U300pakeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMuza), FCOMETPUUYECKUX TEN ¢ MPUMEHEHUEM (HopmyIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUINE MPOTrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHWUA HaA TPAKTUKE: CpaBHUBaTh U
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpamleHus (LMWIUHAP, KOHyC, cdepa uU Mmap) H
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpalleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIECHUS MEXKY TUIOIIA/ISIMU IMOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJMHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAICHUs: CCUCHUS LWIMHpA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN MIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHHN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh 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€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTopsl B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmueckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB H Hara nzydenus | DIJIEKTPOHHBIE
n/m Bcero KonTposbusie paboTsl ||MnaH daKT nQposbie
o0Opa3oBaTeNbHbIC
pecypchl

I yeTBEpTL (24 Y)

‘Pameﬂ 1. BBeienue B crepeomeTpuio. 23 4.

1 ||OcHoBHBIE TpaBHiIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, 1
napajIeNIbHBIX NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 |ITonsTHA CTEpEOMETpUU: TOUKA, IPsAMas, JIOCKOCTb, 1
npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS Ha
PHUCYHKE IJIOCKOCTH, MapajuIeIbHbIX IPSIMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka
3 |IToHsATHS: IEepeceKaromecs MIOCKOCTH, epeceKaroIuecs 1
npsiMasi ¥ MI0CKOCTh; NOJYTIPOCTPAHCTBO
4 |TToHATHS: IEpeceKaroIMecs IIOCKOCTH, NEPECeKatoIInecs 1
npsiMasi ¥ MI0CKOCTh; MOJIYIPOCTPAHCTBO
5 |[MHOrorpaHHuKH, U300pakeHUe MPOCTEHIINX 1
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX OOBEKTOB
6 |[MHOrorpaHHUKH, H300paskeHHE MPOCTEUIITNX 1
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX OOHEKTOB
‘7 HAKCI/IOMLI CTEPEOMETPHUH U NIEPBBIE CICACTBUS U3 HUX H H H H H ‘
‘8 HAKCI/IOMLI CTEpEOMETPHUU U MEPBbIE CIEACTBUS U3 HUX H H H H H ‘
9 ||AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX.
CrniocoOblI 3a1aHus IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
0O0603Ha4YeHUs PSAMBIX U TIOCKOCTEH
‘10 HI/I306pa>KeHHe CEUCHMI MUpaMUJIbI, KyOa U PU3MBI, H 1 H H H H




n/n

Tema ypoka

KomngectBo yacos

H Jlara nszyuenus

Bcero

KonTpoibabie paboThl

MnaH

dakKT

DIJIEKTPOHHBIE
U poBbIC
o0Opa3oBaTenbHbIC

pecypcsl

KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3obdpakenue
nepecedeHus MoIy4YeHHbIX II0cKocTel. PackpammBanue
IMMOCTPOCHHBIX ceueHuu Ppa3HbIMU LIBECTAMU

11

WN300paxkenue ceueHuil nupamubl, Ky0a 1 pU3Msl,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpakenue
MEPECEUCHUS MTOTYUYECHHBIX IIOCKOCTEN. PackpammmBanue
MOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

12

N300pakeHre ceueHUi MMpaMuibl, KyOa U TPU3MBI,
KOTOpBIE TPOXOAST uepe3 ux péopa. M3obpaxenue
nepeceueHus MoJIyuYeHHBIX TUIOCKOCTel. PackpammBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

13

N300paxeHne cedeHuit mupamMmubl, Ky0a v PU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepecedeHus MoTy4YeHHbBIX MI0CcKocTel. PackpammBanue
IMMOCTPOCHHBIX ceueHuu Ppa3HbIMHU LIBETAMU

HMGTOZ{ CIIEJIOB JUIsl IIOCTPOEHMS CEUECHHUI H

15

Merton crenoB i ocTpoeHus ceuenuid. CBoicTBa
MEPECEUCHUI MPAMBIX U MIIOCKOCTEN

16

Merton crenoB i ocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHUI MPSAMBIX U MIIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha
p€opax. Cozmanre BHIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha
p€opax. Cozanne BHIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MIOCTPOEHUSA

HHOCTpOGHI/Ie CeYeHUH B nupamMuje, Kyoe mo TpéM ToYKaM Ha H

-




No Tema ypoka KonnuectBo yacoB H Hara nu3ydeHus ‘ DIJIEKTPOHHBIE

n/n Bcero KourponbHble paboTsl ||[MnaH dakT midposbIe
o0pa3oBaTelbHbIC
pecypcsl
peopax. CoztaHre BHIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOCHHUSI
20 |[TocTpoeHue ceueHuid B mupaMuie, Kyoe mo TpéM TOYKaM Ha 1
pé6pax. Co3nanne BBIHOCHBIX YEPTEKEN U 3aUCh IIaroB
MIOCTPOCHHSI
21 |[ToBTOpeHue muanumerpun: Teopema o MpONoOpIHOHATBHBIX 1

orpeskax. [lonoOue TpeyronbHUKOB

22 |[loBTrOopenue mianumeTpun: Teopema Menenas. Pacuers B 1
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micrtopus pa3BuTHUs
IJIAHUMETPUHU U CTEPEOMETPUU

‘23 HKOHTpOJILHaﬂ pabota "Akcuomsl crepeomeTpun. Ceuenus" H 1 H 1 “ H H

‘Pasnen 2. B3anMHoOe pacnoJiokeHHue NPAMbIX B IPOCTPAHCTBE. 6 4.

24 ||B3auMHOE pacrioioXeHue MPSIMBIX B IPOCTPAHCTBE. 1
CkpemuBaromuecs npsmsele. [Ipu3zHaky cKpemmBaromuxcs
npsimbix. [lapanienbHble npsiMble B IPOCTPAHCTBE

yeTBepTb (24 u)

25 |Teopema o CyIleCTBOBAaHUU U €IMHCTBEHHOCTH MPSIMON 1
MapaJuIeIbHOM TaHHOW IIPSIMOM, MPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILEH HA JaHHOU NpsAMOM. Jlemma o
MEePECEUCHNH NTapaLICNIbHBIX MPAMBIX MJIOCKOCTHIO

26 |[[TapamienabHOCTH TpeX MpsAMBIX. Teopema o Tpéx 1
NapaJuIeIbHBIX MPSAMBIX. TeopeMa 0 CKpenIMBarOIINXCs
IPSIMBIX

27 |[TapamnenbHOe npoekTupoBaHre. OCHOBHBIE CBOMCTBA 1

napajuIeIbHOTO MPOoeKTHpoBaHus. M300pakeHne pa3HbIX
¢buryp B napajsienbHON MPOEKIMU




No Tema ypoka KonnuectBo yacoB H Hara nu3ydeHus ‘ DIJIEKTPOHHBIE
n/m Bcero KourponbHble paboTsl ||[MnaH dakT midposbIe
o0Opa3oBaTenbHbIC
pecypchl
28 |LleHTpanbpHas MPOCKIUs. YTOJ C COHANPABICHHBIMU 1
CTOPOHAMHU. YTOJI MEXAY IPIMbIMHU
29 |3amauM Ha AOKA3aTENbCTBO U UCCIIEI0BAaHUE, CBSI3AHHBIE C 1
pacIoJIOKEHUEM MPSMBIX B IPOCTPAHCTBE
Pa3nes 3. IlapajieibHOCTH NPSIMBIX U IVIOCKOCTEH B MpocTpaHcTBe. 8 4.
30 |[TonsTHs: mapannenbHOCTh IPSIMOK U IIIOCKOCTH B 1
npoctpancTse. [Ipyu3Hak napamienbHOCTH IPSIMOH U
m1ockocTi. CBOMCTBA NapaJlIeIbHOCTH MPAMOU U
IJIOCKOCTH
31 |['eomeTpuyeckue 3aaui Ha BEIYUCICHHUE U JIOKA3aTEIBCTBO, 1
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO MPSIMBIX U TJIOCKOCTEH B
IIPOCTPAHCTBE
32 |[ITocTpoeHne ceyeHus, MPOXOISAIIETO Yepe3 TaHHYI0 MPIMYIO 1
Ha YepTexe U NapalljIesIbHOrO Apyrou npsmoii. Pacuér
OTHOUIEHU
33 |[lapannensHas mpoeKlus, IPUMEHEHUE AJIs TOCTPOCHUS 1
cedyeHuit kyOa u mapasuienenumnena. CBoiicTBa
napajuieNienune1a u IpusMbl
34 |[TapannensHble M0ckocTH. [IpU3HaKy MapaiaenbHOCTH 1
JIBYX IUIOCKOCTEN
35 | Teopema 0 mapayuIeTbHOCTH U €IMHCTBEHHOCTH IIOCKOCTH, 1
IIPOXOJAIIEH Yepe3 TOUKY, HE MPUHAAJIEKAIYI0 JaHHON
IIJIOCKOCTH U CJIEACTBHUS U3 HEE
36 ||CBoiicTBa mapayuieTbHBIX TUIOCKOCTEH: O MapaieTbHOCTH 1
MPSIMBIX TIEPECCUCHUS TIPH MTEPECEUCHUH JIBYX
napauIeIbHBIX TUIOCKOCTEH TpeThel
‘37 HCBOIZCTBa napajIeNIbHBIX MIIOCKOCTEN: 00 OTpe3Kax H 1 H H H H




No Tema ypoka KonnuectBo yacoB H Jara nzydenus ‘ DIJIEKTPOHHBIE
/i

Bcero KourponbHble paboTsl ||[MnaH dakT midposbIe
00pazoBaTeIbHbIE

pecypcsl

NnapajiC/JIbHbIX MPAMBIX, 3aKJIFOUYEHHBIX MCKAY
napaijaClIbHbBIMU IJIOCKOCTAMU, O IIEPECCUHCHUU HpHMOfI C
ABYMs TapaJJICJTIbHBIMU IIJIOCKOCTAMUA

‘Pamen 4. IlepneHaMKYJSAPHOCTH NPSAMBIX M IUNIOCKOCTEH B MPOCTPAHCTBE. 25 4. ‘

‘38 HHOBTOpeHI/ICZ teopema ITudaropa Ha mnockoctn H 1 H H H H ‘
39 |[loBTOpEeHME: TPUTOHOMETPHS MPSIMOYTOIHLHOTO 1

TPEYTOJIbHUKA
‘40 HCBOI?ICTBa Ky0a ¥ IpsSIMOYTOJIbHOTO NapauleIenuIeaa H H H H H ‘
41 |[Beraucnenue JUIMH OTPE3KOB B KyO€ U MPSAMOYTOJIHLHOM

napasuiesenunesie
42 |IlepneHIUKyIPHOCTD MPSAMOM 1 TuIOCKOCTH. [Tpr3Hak 1

NEPNCHAUKYIIIPHOCTU HpHMOﬁ " IJIOCKOCTHU

43 |[lepnieHIUKYISPHOCTH MPSAMOM U TI0cKoCTH. [Ipu3Hak 1
MEePIEHANKYISIPHOCTH TIPSIMOM M TUIOCKOCTH

44 |Teopema 0 CyIIECTBOBAHUU U €TUHCTBEHHOCTH TIPSIMOH, 1
MPOXOIAIIEH Yyepe3 TOUKY MPOCTPAHCTBA U
MEPIICHIUKYIISIPHON K IIOCKOCTH

45 |I110CcKOCTH 1 epHEeHIUKYIIIPHbIE UM MpsMBbIE B 1
MHOTOTpaHHHKaX

46 |I1moCKOCTH ¥ IEpIICHIUKYIIIPHBIE UM TIPSIMBIC B 1
MHOT'OI'paHHHKaX

47 |Ilepnenaukyinsip u HakioHHas. [locTpoeHune 1

NEPNCHAUKYJISIpAa U3 TOYKU HA IIPAMYIO

48 |Ilepnenaukyinsip u HakioHHas. [locTpoeHune 1
NEPIEeHIUKYIISIpa U3 TOYKU Ha NPIMYIO

Il yeTBepTb (33 U)




Ne Tema ypoka ‘ KonngecTBo yacoB H Jlara nszyuenus ‘ OJNEKTPOHHBIE
n/m Bcero KourponbHble paboTsl ||[MnaH dakT midposbIe
o0Opa3oBaTelbHbIE
pecypcesl

‘49 HTeopeMa 0 TpEX MepIeHIuKYsIipax (mpsmasi 1 o0paTHas) H 1 H H H H ‘
‘50 HTeopeMa 0 TpEX MEePIEeHIUKYJIIApax (MpsmMasi U 00paTHast) H 1 H H H H ‘
‘51 HYron MEXIy CKPEIIUBAIOITUMUCS MTPSIMBIMU H 1 H H H H ‘
52 |[Touck neprieHaUKyISIPHBIX MPSMBIX C TOMOIIBIO 1

NEePIEHIUKYJISPHBIX MIOCKOCTEN
‘53 HOpTOFOHanLHoe IPOCKTUPOBAHUE H H H H H ‘
54 |[ToctpoeHue ceueHuit Kyoa, IpU3Mbl, IPABUILHOU

NUPaMU/Ibl C TOMOIIBIO OPTOTOHAJILHON IMPOEKIIUU
55 |[Toctpoenue ceuenunii Kyda, Ipu3Mbl, IPABUILHOM 1

UPaMU/Ibl C TOMOIIBIO OPTOTOHAJILHON MPOEKIIUN
56 ||CummeTpHst B IPOCTPAHCTBE OTHOCUTENIBHO IIIOCKOCTH. 1

[T10cKOCTH CUMMETPHII B MHOTOIpaHHUKAX
57 |[IpusHaK neprneHuKyJIIPHOCTH IPSIMON U MIIOCKOCTU KaK 1

CJIEICTBUE CHMMETPUU
58 |[[IpaBmsIbHBIC MHOTOTPAaHHUKH. Pacu€T paccTOSHUN OT TOUKH 1

JI0 IIJIOCKOCTH
59 |[IIpaBuiibHBIE MHOTOIpaHHUKH. PacuéT pacCTOSIHMIA OT TOUKU 1

110 IIJIOCKOCTH
60 (|CriocoOBI OMyCTUTH EPIICHINKYJIISIPBI: CHMMETPHS, CABHUT 1

TOYKU 110 apaJUICIILHON IIPSIMOM
‘61 HC)IBI/IF 10 HeNapaJuIeJIbHOW MTPSIMOM, N3MEHEHHE paCCTosIHHfIH H H H H ‘
62 |[KonTposbHas paboTa "B3anMHOe pacnioioKeHHUEe MPSIMBIX H 1 1

IJIOCKOCTEH B MPOCTPaHCTBE"

‘Pa:;z[en 5. Yruabl u paccrosinus. 16 4. ‘

‘63 HHOBTOpeHI/Ie: yToJI MEXKAY MPSMBIMU Ha TUIOCKOCTH, H 1 H H H H ‘




No Tema ypoka KonnuectBo yacoB H Hara nu3ydeHus ‘ DIJIEKTPOHHBIE
n/m Beero | KoutposbHsie paGoThl |[MnaH dakT 1 dpoBbIe
o0Opa3oBaTenbHbIC
pecypchl
TPUTOHOMETPHUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB
64 |[loBTOpeHue: yroi Mexay CKpPelInBaOIMUMUCS IPSIMBIMU B 1
IIPOCTPAHCTBE
65 |['eomeTpuueckre METOIbI BEIYMCICHUS YIia MEXKITY 1
IPSIMBIMU B MHOTOTPAaHHHUKAX
66 |/IByrpanHsbiii yron. CBOWCTBO JIMHEHHBIX YIJIOB 1
JIBYTPAHHOIO yTria
67 |[lepnenaukynspHbie M10cKocTH. CBOMCTBA B3aUMHO 1
NEePIEHIUKYIJISPHBIX MJIOCKOCTEN
68 |[[Ipu3HaK mepHeHIUKYISIPHOCTH TUNIOCKOCTEH; TeopeMa o 1
IpSMOI IepecedeHust IByX INIOCKOCTEH MeprneH UKy IPHBIX
TPEThEN IIIOCKOCTH
69 |([[IpsmoyronpHBIN Napajienenumesn; Kyo; nu3MepeHus, 1
CBOICTBa MPSMOYTOJIBHOTO Mapajijiesienuneaa
70 |Teopema o nuaroHa M MPSMOYTOJIBHOTO MapaljIelieuIeaa u 1
CJIEICTBHUE U3 HEE
71 ||CtepeomeTpuueckre U MPHUKIAIHbIE 3a/1a41, CBSI3aHHbIE CO 1
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U IIJIOCKOCTH
72 |IToBTOpEHHME: CKPELIMBAIOLIUECS MTPSIMbIE, TapalielIbHbIE 1
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHUKAX
73 |[[Tapa mapa/uIeTbHBIX TUIOCKOCTEH HA CKPEIIUBAIOIIUXCSI 1
IPSMBIX, PACCTOSIHUE MEKIY CKPELIMBAIOIIUMUCS MPSIMBIMU
B IIPOCTHIX CHTYaIHsIX
74 |PaccTosiHHE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1

J10 IIITOCKOCTH




No Tema ypoka KonnuectBo yacoB H Hara nu3ydeHus ‘ DIJIEKTPOHHBIE
n/n Bcero KourponbHble paboTsl ||[MnaH dakT midposbIe
o0Opa3oBaTelbHbIE
pecypchl

75 |BpruncieHue pacCTOSHUN MEXYy CKPELIUBAIOLIMMUCS 1

IPSMBIMU C IIOMOUIbIO MEPIEHIUKYJIISIPHOM MIIOCKOCTH
76 ||TpéxrpaHHblil yroJ, HepaBeHCTBA JUIsl TPEXTPaHHbIX YIJIOB. 1

Teopema ITudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JISI

TPEXTPAHHOTO yrIiia
77 | DnemeHTbI chepruyecKoil reOMETPUH: Te01e3NUeCKUEe JTHHUU 1

Ha 3emiie
‘78 HKOHTpOJILHaﬂ pabota "Yriel 1 paccTostHUS" H 1 H 1 || H H ‘
‘Pameﬂ 6. MHOrOrpaHHUKH. 7 Y. ‘
‘79 HCI/ICTeMaTI/IsaHI/m 3HaHUN "MHOTOrpaHHUK U €ro 3J1eMEeHTHI" | 1 H || H H ‘
‘80 HHHpaMHna. Bunel nupamua. [lpaBmiibHasg nupamua H 1 H H H H ‘
81 |[Ipu3ma. [Ipsimast u HakmoHHAs TpU3MBL. [IpaBunbHas

npu3Ma
‘ IV yeTBepTb (21 u) ‘
82 |[[Tpsimoit mapaienenuies, mpsiMOyTOJIbHBIH 1

napaenenunes, Kyo
‘83 HBBIHyKJ'IBIG MHororpaHHuku. Teopema Diinepa H 1 H || H H ‘
84 ||Bwimyxiibie MHOTOTpaHHHUKH. Teopema Ditnepa. [IpaBuibHbIe 1

U TOJIyTIPAaBHIIbHBIE MHOTOI'PaHHUKH
‘85 HKOHTpOJ‘IBHaSI pabota "MHororpaHHuku" H 1 H 1 H H H

‘Pa:men 7. BekTopsl B npocTpaHcTie. 12 4.

86

HHOH}ITI/IC BCKTOpPA HA IMJIOCKOCTU U B IIPOCTPAHCTBE H

| |

|

|

87

HCyMMa BEKTOPOB H

| |

|

|

88

HPaSHOCTB BCKTOPOB H

H |

H

|




No Tema ypoka
/i

KomngectBo yacos

H Jlara usy4yenus ‘

Bcero

KonTpoibabie paboThl

MnaH

dakKT

DIJIEKTPOHHBIE
U poBbIC
o0Opa3oBaTenbHbIC

pecypcsl

|89 HHpaBI/mo napasuieNienumne1a

|

|

|90 HYMHO)KeHHe BEKTOPA Ha YHCIIO

|

|

N

JICKAIIUX B O,Z[HOI71 IIJIOCKOCTHU

91 |PazmosxeHue BeKTOpa Mo 0a3ucy TPEX BEKTOPOB, HE

‘92 HCKanﬂpﬁoe MIPOU3BE/ICHUE

|

|

‘93 HBHchneHHe yrila MEXJy BEKTOpaMH B IPOCTPAHCTBE

|

|

‘94 HHpOCTeﬁmne 3a/1a4d ¢ BEKTOpaMu

|

|

‘95 HHpOCTeﬁmne 3a/1a4d ¢ BEKTOpaMu

|

|

‘96 HHpOCTeﬁmne 3aJja4l ¢ BEKTOpaMHu

|

|

‘97 HHpOCTeﬁmne 3a/1aud ¢ BEKTOpaMu

A R

H

|

‘Pasnen 8. [loBTOpEeHue, 00001IEHNE M CHCTEMATU3AIUA 3HAHUM. 5 4.

‘98 HO606H.I6HI/IC M CUCTEMaTHU3alHs 3HAHUHA

|

|

‘99 HO606H.I6HI/IC M CUCTEMaTHU3alHs 3HAHUHA

|

|

‘1OOHHTOFOB3H KOHTpPOJIbHAs paboTa

|

|

‘101 HI/ITorOBas[ KOHTpPOJIbHAs paboTa

|

|

‘102“0606H16HI/I€ M CUCTEMaTHU3alUs 3HAHUN

R~

|

|

‘OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102










