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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonpKky  JIOTWUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aloOIUMUCS TMOHSATUIHHBIX OCHOB F€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOaéHHOM
YpPOBHE — pa3BUTHE HHAWBHUIYAIbHBIX CIIOCOOHOCTEW oOOydarommxcs Ipu
U3y4YEHUU T€OMETPHUHU, KaK COCTAaBJISIOIIEH MpeaMeTHON obsactn «MaTtemaTka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NpPEACTABICHUS O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEAbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJIAaMHU J0Ka3aTelIbCTB M aJTOPUTMOB
pELIEHUs, YMEHUA WX IPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKIICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJIEKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEeIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (DYHKIIMOHATIBHONH TPAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHHSI pPAaclo3HaBaTh MPOSIBIICHUS TE€OMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKM3HEHHBIX CUTYAlMsIX W TPU WU3YUYCHUU IPYTHUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, WCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALUY MOTyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MPOCTPAHCTBE», «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOy4YEHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHBIM JIMHUSM, HO U 10 Tojam oOydenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOyYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOMPOCaM O0yUaroIIrecs
oOpamajucb  HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU MOCIIECIOBATENIBHO U MOCTYIATENbHO, C
COOJIIOJIEHNEM MPUHIINUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN 00yYaIOIUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[Tepexon Kk M3y4EHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus i auddepeHumnanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX MporpamMM, OO€CNeuuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMAaTUKU C
yuéTtoMm BbIOOpa Oyaymiel mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha usyuenne ydebHoro kypca «I['eomerpusi» B 10 kmacce orBoautcs 102
yaca: 2 yaca — Ha M3y4eHHUE TeM 0e3 ydeTa JeJICHHs Ha MOATpymmbl, | yac — Ha
M3YUYHUE TEM C YUETOM JEIEHUS HA MOArPYIIIIbIL.



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmuXxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICNIbHOTO MpoeKTHpoBaHUs. W300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajuiebHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTD MPSIMOM U IUNIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
[IEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpToronajibHOE IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypbl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK IEPHNEHIUKYJSPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApaXx.

VYriabel B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTPaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBOHCTBA IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yrombHas nupamuaa,
npaBuibHas W yceu€HHass mnupamuiabl. CBoiicTBa pé€Oep M OOKOBBIX TI'paHel
MPaBWIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IIpPAaBWJIbHAS MpU3Ma U
MpaBUJIbHAS THUPAMUJA, MPABWIbHAS TPEYrOJbHAS MHUPAMUIA W IPABUIIbHBIN



TeTpa’ap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAa/lb OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON HPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaMUJIBI,
T€opeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxknanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOrO  OOIIecTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TPaKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHUe
B3aUMOJEUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MMPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHMKH, UEHHOCTHOE OTHOLIEHHE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOM MAaTEMaTUYECKOU IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTHX HAyKax, TEXHOJOTHAX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) cTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACcCyKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocIUTaHHE:

cOPMHUPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpynoBoe BocnuTaHMe:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOM  JIEATEIIBHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W peanu3oBbBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MaTEeMATHUYEeCKUX 3HAHUW IS pelieHusl 3a7ad B 00JlacTu
OKpY’>Kalollel Cpelibl, IJIAHUPOBAHHE ITOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJICACTBUUI ISl OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTEeMaTUYeCKOW Haykh Kak cdepbl UYeIOBEUECKOW JESITEIIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTUS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeJICTBOM TO3HAHHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HCCICAOBATCIILCKYIO JCATCIIBHOCTD
HHIWUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiicTBUS

Bba3oBble JJoruueckue JeMicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylupoBaTh U MOPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNH;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUYCCKUX YTBEPKICHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOAAIMHA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEILCKUM WHCTPYMEHT IO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpoOsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTryMEHTHPOBATH
CBOIO TTO3UIIUI0, MHCHHCE,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNILHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, HCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTAThH
MIPEATIOJIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(UIINTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;



BBIOMpaTh HH(POPMAIIMIO W3 HCTOYHUKOB PAa3JIMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETHPOBATh HH(MOPMAIMIO PA3JIMYHBIX BHUIOB H
dbop™m mpeacTaBICHUS;

CTPYKTYpHUPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3iMuHBIX (POopMax,
WLTIOCTPUPOBATh rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHbOpMAITIU 1o CaMOCTOSITEIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCaJIbHbIE Y4eOHbI€ JeHCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJibTarT;

B X0Jie 0OCYXXJIEHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYkKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTABIATh CBOM CYXICHHUS C CYXKJICHUSIMH APYTUX YYaCTHUKOB
Jyajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3UIIMKM, B KOPPEKTHOH (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BBIOUPATh CIIOCO0 penieHus ¢
Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW HMH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJLJIEKT:

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKH, CaMOKOHTPOJISL Tpollecca W pe3ysbTaTa pelIeHUus
MaTeMaTUYECKOM 3a4auu;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHUBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUSI WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:



MOHMMATh M KMCHOJIb30BaTh MPEUMYIIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThl mTpu pemeHnH Y4YeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI paboOT, JIOrOBapUBAThCs, OOCYX AaTh IMPOLIECC W pe3yJbTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCYkaeHHsS, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJIEHAMU KOMAaHJbI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHHPEAMETHBIE PE3YJIBTATDBI

K kxonity 10 kiaacca oOyyaromuiicss Hay4UTCs:

e CBOOOIHO OMEPHPOBATH OCHOBHBIMHU MOHATHSIMH CTEPEOMETPUU TPU PEUICHUH
3a]a4 U IPOBEJCHUN MaTeMaTUYECKUX PACCYKIIECHUM;

e IPUMEHATH AaKCHOMBI CTEPEOMETPUM U CIEJICTBUS M3 HUX MpPU PELICHUU
TreOMETPUUYECKUX 33/1a4;

e KIACCHU(UIMPOBATH B3aUMHOE PACIOIIOKEHHE TPSIMBIX B TMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEX/1y IPSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMOM U IJIOCKOCTHIO;

e CBOOOIHO OTEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TIpHU3Ma, MUpaMHIa,
MPSIMOYTOJIbHBIN TTapaJijIesienuIe1, Ky0);

e KJIACCU(PUITUPOBATH MHOTOTPAHHUKHU, BEIOMPAs OCHOBAHUS TSI KIIACCU(PUKAIINH;

e CBOOOIHO OMEPUPOBATH MOHSATHSIMH, CBI3aHHBIMH C CEUEHUEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;

e BBHINOJHATH TApauIeIbHOE, LEHTPATFHOE M OPTOTOHAIBHOE MPOCKTHPOBAHUE
¢buryp Ha TIOCKOCTh, BBITIOIHATH U300pakeHHs (GUTYpP Ha MIIOCKOCTH;

e CTPOUTH CEUYECHHMS]I MHOTOTPAHHUKOB PAa3JIMYHBIMA METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI
CBEpXY, COOKY, CHU3Y;

e BBIYUCIITH IUIONIAIA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MHPaAMHIIA),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopmMyT;

e CBOOOIHO ONEPUPOBATH MOHATHIMH: CHUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI;

e CBOOOAHO OMEPUPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaMm W
KOOpAMHATaM B IPOCTPAHCTBE;

e BBITIOJIHSTH JICUCTBUS HA/l BEKTOPAMH,



pemiatb 3aJa4d  Ha  JOKA3aTeJbCTBO MAaTEMaTUYECKHX OTHOLIEHUH U
HaXOXKJEHUE TE€OMETPUYECKUX BEIMYHMH, MPHUMEHSS HM3BECTHBIE METOIbI IPH
pEIIEHMH MaTeMaTUYeCKHX 337a4 IMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIOKHOCTH;

MPUMEHATh  MPOCTEHIIME  MPOTPAMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3OBBIBATh U  HHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETpUUECKUX (UTrypax, MPe/ICTABICHHYIO HAa YepTexax
U PUCYHKAX;

MIPUMEHSTH TOJYyYECHHbIE 3HAHUS HA NPAKTHUKE: CPAaBHUBATH U AHAIM3UPOBATH
peanbHble CHUTyalud, NPUMEHSATh W3YYEHHBIE IOHATHA B IMPOLIECCE MOUCKa
pelieHuss MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATH
peanbHble CUTyalluy Ha SI3bIKE T€OMETPHH, UCCIEA0BATh IOCTPOCHHBIE MOJEIIN C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX IOHATUH U TEOpeM, ammapara anreopsl,
pemarb NMPakTHYECKUE 3a7aud, CBS3aHHBIE C HAXOXKIECHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTABICHHUS 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanvecTBo yacoB
Iij‘i[ HaumeHoBaHue pa3iesioB H TeM MPOrpPaMMbI Beero KOHTpOJILHbIE MpakTiueckie
padoThI padoThI

1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHOe pacmonoxeHne MpsMbIX B IPOCTPAHCTBE
3 [MapasienbHOCTh NPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE 8 1
4 [MepneHIUKYIAPHOCTH MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE 25
5 Vsl u paccTosHUs 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHcTBE 12 1
8 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUs 3HAHUI 5 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




IHOYPOYHOE IIVTIAHUPOBAHMUE , 10 KJTACC

(2 yaca Ha u3yyeHue TeM 0e3 JeJIeHUs] HA OATPYIIIIbI)

KoaunuecTBO 4acos

Ne Jara
/i Tema ypoka Beero Konrpoabnble  IIpakTHuyeckue n—
padoThbI padoThbI
[TonsiTus crepeomMeTpun: TOUKa, MpsiMasi, IIIOCKOCTb, MPOCTPaHCTBO. OCHOBHbBIE ITpaBuia
1 M300paXeHUS Ha PUCYHKE MJIOCKOCTH, MMAPAILICITBHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI 1
OTpe3Ka
5 [TonsTHA: nepecekaronuecs MI0CKOCTH, EPECEKAOIINECS IpsiMasi U II0CKOCTb; 1
MOJIYTIPOCTPAHCTBO
3 MHororpaHHuKy, U300pa)KeHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (DUTYD, 1
HECYIIECTBYIOIIUX 0OHEKTOB
4 MHororpaHHHKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYD, 1
HECYIIECTBYIOIINX 0OBbEKTOB
5 AKCHOMBI CTEpPEOMETPUH U MEPBBIE CIEICTBUS U3 HUX 1
6 AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE ClIeCTBUS U3 HUX. CrocOObI 3aaHus IPSIMBIX U 1
IJI0CKOCTEH B mpocTpaHcTBe. O003HAUCHHUS MPSIMBIX U MIIOCKOCTEM
N3o0pakeHune ceueHnit mupaMu/ibl, Ky0a U IPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
7 N3o0pakeHune nepeceueHust MogyuYeHHBIX INIOCKOCTEN. PackparmBanue mocTpoOeHHbBIX 1
CEYEHU pa3HbIMHU LIBETAMHU
N300paxeHne cedeHuit mupamMuabl, Ky0a ¥ MPU3MbI, KOTOpPBIE IPOXOIAT Yepe3 ux peopa.
8 N3006paxkeHne nepeceueHus MoMyuYeHHBIX TUIOCKOCTeH. PackpaliBanue mocTpOSHHBIX 1
CE€YEHUI pa3HbIMU LIBETAMHU
9 Mertoa cnefoB Aiisi MOCTPOEHUS CEYEHU M
10 Merton cnenoB it TOCTpoeHus ceueHnil. CBOMCTBA NMepeceueHU i MPAMBIX U ITIOCKOCTEHN
1 [Toctpoenue cevenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3gaHne BHIHOCHBIX 1
YyepTeKel U 3aMKcCh 1aroB MOCTPOCHUS
[TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3aHne BHIHOCHBIX
12 YepTeKEeH 1 3aMKCh IIaroB MOCTPOCHUS 1




[TocTpoenue ceueHuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3gaHne BBIHOCHBIX

13 YepTeKel U 3aMKcCh 1aroB MOCTPOCHUS

14 [ToBTOpenue mnanumetpuu: Teopema o mponopIHoHaIbHBIX oTpe3Kkax. [Togobue
TPEYTrOJIbHUKOB

15 Kontposbnas padota "Akcuomsl ctepeomerpun. CeueHnus"

16 B3anmuoe pacnonoxxenue npsaMbix B ipocTpancTBe. CKpelMBarouecs npsmeole.
[Ipusnaku ckpenuBaromumxcs npsiMeix. [lapaniensubie TpsiMbie B MPOCTPAHCTBE

17 [TapannensHOCTB Tpex npsMbIX. TeopeMa o TpEX napajienbHbIX IpsMbIX. Teopema o
CKPELIMBAOIINUXCS MTPSMBIX

18 [TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA NMapaJIJIEIbHOIO IPOEKTUPOBAHHUS.
N3o06paxenue pa3HbIX GUTYp B MapalieIbHON MPOCKIIUU

19 3ajaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

20 [TonsATHA: MapauIenbHOCTh MPSAMOM U INIOCKOCTH B TpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH NPSIMOU U MI0CKOCTH. CBOMCTBA MapajuieIbHOCTH IPSIMON U MIIOCKOCTH

21 [TocTpoenue ceueHus, MpOXOAIIETO Yepe3 JaHHYIO NPAMYIO Ha YepTeKe U MapajsiebHOrO
Ipyrou npsmoi. Pacuér otHomeHun

99 [TapannensHas npoeKus, MPUMEHEHUE VISl TOCTPOCHUS CEUCHHM Ky0a U
napajuienenunena. CBoicTBa napaienenunena u npu3Mbl

93 Teopema o napannenbﬁocim Y €JUHCTBEHHOCTHU HJ'IOCKOC’.I'“I/I, MIPOXOASIIEH Yepe3 TOUKy, He
MIPUHAJISKAIYIO JaHHOM IMJIOCKOCTHU U CJIEJICTBHS U3 HEE

24 CBoiicTBa mapaIeIbHBIX TUIOCKOCTEH: 0 apaJIETbHOCTH MPSMBIX TIEPECeUEHUS MPU
MEPECEUCHNH IBYX NapalljIebHBIX MIIOCKOCTEH TpeThen

25 [ToBTopenue: Teopema I[Mudaropa Ha mmockocTn

26 [ToBTOpEHME: TPUTOHOMETPHUS MPSAMOYTOIBHOTO TPEYTOJIbHUKA

27 Brruucnenue aimH 0Tpe3KOB B KyOe U TPSMOYTOJIbHOM TMapajuieJIenuIe/e

28 [lepnenquKyasspHOCTD NPSIMOM U TIOCKOCTU. [Ipu3HaK nepneHaAuKyISIPHOCTH TPSIMOM U
MIJIOCKOCTH

29 Teopema 0 CylIeCTBOBAaHUHU U €IMHCTBEHHOCTH MPSIMOM, TPOXOAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYIIPHON K INIOCKOCTH

30 [1nockocT U NepreHIUKYIsPHbIE UM MPSMbIE B MHOTOTPaHHUKAX




31 Ilepnenaukynsp u HakinoHHas. [locTpoeHue nepneHAuKyJsIpa U3 TOUKH Ha IPSIMYIO 1

32 Ilepnenukysp u HaknoHHas. [locTpoeHue nepneHauKyJsapa U3 TOYKU Ha IPSIMYIO 1

33 Teopema o Tpéx neprneHAUKyIsipax (mpsimasi 1 oOpaTHast) 1

34 YT0oJ MeXAy CKpEIUBAOIIMMUCS TTPSIMBIMHU 1

35 OpToroHanbHOE IPOEKTUPOBAHUE 1

36 ITocTpoenue ceuenuit ky6a, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAJILHON 1
IIPOEKLINU

37 CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [ImockocTu cummerpuii B 1
MHOTOTpaHHUKAX

38 [Ipu3Hak neprneHIuKyISIpHOCTH MPSIMON U TUIOCKOCTH KaK CJIEACTBUE CUMMETPUU 1

39 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacd€r paccTOsSHUI OT TOYKHU A0 IUNIOCKOCTH 1

40 CriocoObl OIyCTUTh HNEPIEHANKYIISAPBI: CHMMETPHUS, CABUT TOUKHU 110 MApaIIEIbHON NPAMOI 1

41 KontposbHas padota "B3auMHOe pacmoiokeHHe MPSMBIX M INIOCKOCTEH B TpoCcTpaHCTBE" 1

4 [ToBTOpEHME: Yyroa MeXay NPsIMbIMU Ha TJIOCKOCTU, TPUTOHOMETPHS B IPOU3BOJILHOM 1
TPEYrOJbHUKE, TEOPEMA KOCHHYCOB

43 I'eomeTprueckue METOAbl BEIUUCICHUS YIJIa MEX]Ty IPSIMBIMA B MHOTOIPaHHUKAX

44 JIByrpanHbIi yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIia

45 [Ipu3Hak nepneHaANKyIJISIPHOCTH INIOCKOCTEN; TeopeMa O IPSIMOM IEPECEUEHHUs IBYX 1
IJIOCKOCTEH MepHeHANKYIISIPHBIX TPEThEH MI0CKOCTH

46 [TpsiMoyrobHBIN Mapauienenunen; Kyo; n3MepeHusi, CBOICTBa MPSIMOYTOJILHOTO 1
napajulesenune1a

47 CrepeoMeTpuuecKre U MPUKIIAAHbIE 3ajaul, CBI3aHHbIE CO B3AaUMHBIM PAacIOI0KEHUEM 1
MPSIMBIX U IIJIOCKOCTU

48 [ToBTOpEHME: CKpeLMBaIOLIUECs MPsMbIe, TapauIeIbHbIE IIOCKOCTH B CTaHJAPTHBIX 1
MHOTOTpaHHHUKaX

49 PaccTosiHME OT TOUKH 10 TNIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH 1

50 Beruncnenue pacCTOSHUN MEXIY CKPEIUBAIOIUMUCS NPSAMBIMH C TOMOIIBIO 1
MEPIECHIUKYIISIPHON INIOCKOCTH

51 DneMeHTHI CPepUIeCKOi TeOMETPUH: Te0Ie3NUECKHUEe JTHHUH Ha 3eMIie

52 KonrponbHas padora "Yrisl 1 paccrostHus"




53

IInpamupa. Bunael nupamun. [IpaBunsHas nupamuna

54 [Tpusma. Ipsimast u HaksIOHHAs pU3MBL. [IpaBuiibHAs pU3Ma
95 Brinyknble MHOrorpanHuku. Teopema Oitiiepa
56 Brinykibsie MHOrOrpannuku. Teopema Ditnepa. [IpaBuiibHbie U MOJyIpaBUIbHBIC 1
MHOTOTPaHHUKHU
57 [TonsiTHE BEeKTOpaA HA MJIOCKOCTH U B IIPOCTPAHCTBE 1
58 CymMa BEKTOpOB 1
59 [TpaBuno mapamnenenurena 1
60 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
61 CkansipHoe pou3BeICHUE 1
62 Boruncnenue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
63 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
64 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
65 O06o0061IeHre U cucTeMaTu3alus 3HaHu! 1
66 O06o0mieHne 1 cucTeMaTu3aIys 3HaHuH 1
67 O06o0061IeHre U cucTeMaTu3alus 3HaHu! 1
68 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHMUE , 10 KJTACC

(1 yac Ha M3y4YeHHe TeM € YUYETOM JieJIeHHsI HA MOATPYIIIIbI)

KoaudecTBO 4acoB

Ne Jara
Tema ypoka Konrtpoabnsie  IIpakTruyeckue
n/n Bcero U3YyUYEeHHUs
padoThbI padoThI
1 OcHoBHbIE NpaBUIIa U300paKEHNUS Ha PUCYHKE TNIOCKOCTH, NapalIe/IbHBIX MPSMbIX 1
(OTpe3KOoB), cepeIMHbI OTpE3Ka
2 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U MJI0CKOCTh; 1
IIOJIyIIPOCTPAHCTBO
3 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIECJCTBUS U3 HUX 1
N300pakeHne ceueHnil mupaMubl, KyOa U IpU3MBbl, KOTOPbIE TPOXOAAT Yepe3 ux peodpa.
4 N300pakeHue nepecedeHus NOIy4eHHBIX MJI0CKOocTel. PackpalinBanue mocTpoeHHbIX 1
CEUEHUH pa3HbIMU LIBETAMU
N3o0pakeHune ceueHnii mupaMu/ibl, Ky0a U IPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
S N300pakeHue nepecedeHus NoIy4eHHbIX MI0cKocTel. PackpalinBanue mocTpoeHHbIX 1
CEUeHUH pa3HbIMU [IBETAMU
6 Merton cienoB uist MOCTpoeHUs ceueHuil. CBOMCTBA MEPECEUEHU MPSMBIX U INIOCKOCTEN 1
7 [TocTpoenue ceuenuii B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3anne BHIHOCHBIX 1
4epTEeKEH U 3allUCh 11aroB MOCTPOEHUS
8 IToBTOpenue nnanumerpun: Teopema Menenas. PacueTsl B ceueHUsAX Ha BBIHOCHBIX 1
yepTexax. Micropus pa3BUTHS IIIAHUMETPUHU U CTEPEOMETPUN
Teopema 0 CylIeCTBOBAaHMY U €IMHCTBEHHOCTH MPSAMON MapajuIeIbHON JAHHOW MPSIMOH,
9 IIPOXOAAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKAIleW Ha TaHHOM IpsiMoii. JIleMma o 1
NepeceyeHn  MapayIeNIbHbIX MPSIMBIX MIOCKOCTHIO
10 IlenTpanpHas npoeKLus. YToJl ¢ COHAIPABIEHHBIMA CTOPOHAMHU. YTOJ MEKIY MPSMBbIMU 1
11 I'eomeTprueckue 3aaun Ha BEIYMCIIEHNUE U 1I0KA3aTEIbCTBO, CBA3aHHbIE C MAPAIIIEIBHOCTHIO 1
MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE
12 [TapautenpHble IIOCKOCTU. [IpU3HAKK NapaNIENbHOCTH IBYX INIOCKOCTEN 1
13 KourpoibHas padota Ne2 "ITapasuieabHOCTb IPSIMBIX M IIIOCKOCTEH" 1 1
14 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapauIesIenuIe1a 1
15 [lepneHUKyYIAPHOCTD NPSMOM U IUIOCKOCTHU. IIpu3HaK NEpHEHAUKYIIAPHOCTH IPSIMOU U 1

IINIOCKOCTH
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[110cKOCTH ¥ IepIEHAUKYISIPHBIE UM MPSIMbIE B MHOTOTpPaHHUKAX

17 Teopema o Tpéx neprneHAuKyIsipax (mpsimasi u oOpaTHast)

18 ITonck neprneHauKyJIIPHBIX NPSMBIX C IIOMOIIBIO IEPIEHANKYIISIPHBIX INIOCKOCTEN

19 ITocTtpoenue ceuenuit Kyoa, IpU3Mbl, IPABUIBHOM MUPAMUIBI C TOMOILBIO OPTOIOHAJIBHON 1
IIPOEKLINU

20 IIpaBriibHBIE MHOTOIpaHHUKH. Pac4€r paccTOsIHUI OT TOYKHU A0 IUNIOCKOCTH 1

21 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PACCTOSTHUI 1

22 [ToBTOpEHME: YrOa MEXKIAY CKPEIIUBAIOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

23 IlepnenqukynsipHble Ma0ckocTH. CBOMCTBA B3aUMHO NEPIEHIUKYIISIPHBIX TUIOCKOCTEN 1

24 TeopeMa 0 AuaroHau NpsIMOYTOJIBHOIO NMapajuleNIeuIeia i CIeICTBUE U3 HeE 1

o5 [Tapa napayiesnbHbIX INIOCKOCTEW Ha CKPEIINBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKAY 1
CKPEILMBAIOINUMUCS IPSIMBIMU B IIPOCTBIX CUTYyaIUSIX

26 TpéxrpanHslii yro, HEPABEHCTBA JUIsl TPEXTPAHHBIX YIIIOB. Teopema [Tudaropa, Teopemsr 1
KOCHUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO yria

27 CucremaTu3zanus 3HaHuM "MHOTrOrpaHHHUK M €70 3J1€MEHTHI" 1

28 [TpsiMoit mapasuienenunesn, NPSMOYTOJIbHBINA apasenenumnes, Kyo 1

29 KontponsHas pabora Ne5"MHororpaHHukn" 1

30 PasHocTs BekTOpOB 1

31 PaznoxeHnue BekTopa 1o 6a3ucy Tpé€x BEKTOPOB, HE JISKAIIUX B OAHOHN MIOCKOCTH 1

32 [Ipocreiimme 3a1a4n ¢ BEKTOpaMHU 1

33 KonrtponbHas pabora Ne6"BekTops! B pocTpaHcTBe" 1

34 Wroroas KoHTponbHas paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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