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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHErO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBCHHO-HAYYHON HAIIPABJICHHOCTH W IPEIMETOB T'YMaHUTAPHOI'O LIMKIIA.
[TockonpKky  JIOTUYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4alOIUMUCS TMOHSTUIHHBIX OCHOB F€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHUU IIPU PEIICHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIIABUIATb U ONpOBEprarb TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCS IIPU PEIICHUU 3a1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHuUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3Y4YEHUU T€OMETPHH, KaK COCTaBJIAIOUIEH nmpeaMeTHON obnactu «Maremaruka u
uHpopMaTuKa»  uyepe3  oOecleyeHWEe  BO3MOXKHOCTUM  NPUOOpPETEHHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOro NpoheCcCuOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpPSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYIKAIOIIUM MUPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIONIMX OINKUCBIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAaJE€Th  OCHOBHBIMH  TMOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HAa YEPTEKaxX, MOACISIX U B peaIbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMupOBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ pELIEHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C [IPAKTUYECKUM COACPIKAHUEM,



dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeJIbCTB  MpHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (DYHKIIMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSI pPAaClo3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUU MOJTYYCHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBisitoTcs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«Mnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWMHATHI B
MIPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
bopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yJibTaTaM ocBoeHus DenepanbHOil paboueit
MPOrpaMMBbl, paclpeNeEHHBIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpaliajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH TTOHSATHUSIMHU U HaBBIKAMU MOCIE0BATEIBHO U MOCTYIATENIBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYaIOIUXCS K MPOAODKEHUIO H3YUYCHHS MaTeMaTHKH C
y4uéTtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPSAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IIJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM 70  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpE€X NMepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune];] ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MpPaBWIbHAs TPEYrojbHAas MNUpaMuia U MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IIPAaBWJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOpHI. [IpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. IIpsiMoyrosibHas cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[MonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U IIapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UUWIMHAP, ONHCAaHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocThio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue moaoOusi, romMoreTvs. PelieHune 3amgad Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUINHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U TIPOXOJAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJl CJIEA0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HaJ BEKTOpamu. BekTopHoe
YMHOXXEHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyrosibHas
cucTteMa KoopauHat B npoctpaHcTtBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUs B IPOCTPAHCTBE

JBmxkenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXKEHUN: TapauiebHBIM MEPEeHOoC,
LHEHTpaJIbHAsT CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxAaHCKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, chopMHUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHHUsA, dDTUYECKOIO IOBEIECHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUe 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh 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  JKOJIOTMYECKOM  KYJIbTYphbl, IOHHMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW Ui pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEYECKOM MIesATEeNbHOCTH, JTaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSATEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBU:

BBISIBIIATH M XApPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh aPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOIBI;

BBIOMpaTh Crnoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolieMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCcKOTro 00beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu - OOIIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOICTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
Npe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pElIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yJsibTaTa pelieHus
MaTeMaTU4YEeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelIeHHH YYeOHbIX 3aJad, HOPUHUMATh IeJIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3ylabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHHOBBIX (opMax paboThl (0OCYykIAeHUS, OOMEH MHEHHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUSA C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(UKaLUY;

e CBOOOAHO oONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (UTYP Ha IJIOCKOCTh, BBIIOJHATh U300pakeHUs puryp
Ha IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKHUX OTHOIICHUA U
HaXOXKJEHUE TIE€OMETPUYECKHUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJIbI
IIPU PELIEHUNM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOpPa3OBBIBATH W HUHTEPIPETUPOBATH HH(POPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
npolecce IMOMCKAa pEelIeHHs MaTeMaTH4eckd  chopMyIrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAJbHbIE CUTyalluUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUUYECKHUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYSHUS TEJ BPAICHHUS,

KJ1acCU(PUIIMPOBATh B3aUMHOE PaCIOjioKeHre chephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4daemble (UTYpBI, BBITOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OTEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIYHMCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PELICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHUS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl JJISI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM (opme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallut, IPUMEHATh U3YUEHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B TNIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpMYJUMPOBAHHOM  MpOOJEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX IOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaundecTBO yacoB
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpPOHHbIe (LM (pOBbIE)
KoHTpoJbHbIE
n/n NporpamMMbl Bcero o0pa3oBaTe/bHbIE pecypcChl
padoTbI
1 BECICHINE B CTEDEOMETDIIO 23 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
A p p https://youtu.be/KAHFNW3w4Y |
Bzaumuoe PAacIioJIoKEHHUE NPSIMBIX B https://resh.edu.ru/subject/lesson/6133/start/272668/
? 6 1 https:// be/A3bKQOIfd
IPOCTPAHCTBE ttps://youtu.be. QOlIfdgw
3 [TapauenbHOCTB IPSIMBIX U IVIOCKOCTEH B 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
IPOCTPAHCTBE https://youtu.be/oCssGdleel E
HepHeH,Z[I/IKyJIHpHOCTL PSMBIX U https://resh.edu.ru/sub?ect/Iesson/4724/start/20411/
4 . 25 https://resh.edu.ru/subject/lesson/4757/start/20566/
IJIOCKOCTCH B TPOCTPAHCTBE https:/youtu.be/F111M4yUpAo
https://youtu.be/TbK6tdgVZpQ
5 VIIBL ¥ DACCTOSHUS 16 1 https://youtu.be/9A6TG8PPOBwW
p https://www.youtube.com/watch?v=nxYhG793Ed0
https://www.youtube.com/watch?v=nxYhG793Ed0
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://youtu.be/bQys ly1gQk
6 M a " 7 1 https://youtu.be/YflluU2jLYyE
HOTOTpaHHUKH https://youtu.be/yupMOcZ8vmM
https://youtu.be/z\VV3139hx0JQ
https://youtu.be/qgkys-MOnsE https://youtu.be/r-
bPlpzilro https://youtu.be/tgcCuBbRgAwW
7 Be e 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
KTOPBI B IIPOCTPAHCTB https://resh.edu.ru/subject/lesson/6404/start/132055/
8 HOBTOpeHI/Ie, 00o0011eH1e U cucTeMaTH3alus 5 ) https://math-ege.sdamgia.ru/ https://mathb-
3HAHUWI ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6




11 KVIACC

KoJgnuyecTBo yacoB

HaumeHoBaHue pa3ie/ioB U TeM

JyekTpoHHBbIE (IU(POBLIE) 00pa3oBaTelbHbIE

Ne ni/m KounTtpoJabHbie
NMPOrpamMmbl Bcero pecypchl
padoThI
https://www.youtube.com/live/iCPd2GgsdCs?si=vDbzPm2-
1 AHanuTHueckas reoMeTpust 15 1 .
9gftictn
5 [ToBTOpenwue, 0600IIEHNE 1 15 1
cUcTeMaTHu3anus 3HaHUHU
3 O6LEM MHOLOIDAHHIKA 17 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
P https://resh.edu.ru/subject/lesson/5629/start/23082/
4 Tena BpaieHus 24 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
IT
5 noEua)m TTOBEPXHOCTH 1 9 1 https://resh.edu.ru/subject/lesson/4910/start/23238/
00BEMBI KPYTJIBIX TEJ
6 JBrokeHUs 5 1 https://resh.edu.ru/subject/lesson/6297/start/22283/
IT 000
7 OBTOPEHHE, 000 meHI:Ie 1 17 2 https://mathb-ege.sdamgia.ru/ https://math-ege.sdamgia.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE TpaBUia H300paKeHUs HA
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsTHS cTepeoMeTpHH: TOUKa, psiMas,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBmIIa U300paKEeHHs HA PUCYHKE
IJIOCKOCTH, TMAPAIIJIEIbHBIX MPSIMBIX
(0Tpe3koB), cepeIuHbI OTpE3Ka

KoJgnuyecTBo yacoB

Bcero

KoHTpoJbHBbIE
padoTbI

JaTa uzyyeHus

[TonsTHA: NEepeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
IIOJIyIIPOCTPAHCTBO

[TonsaTus: nepecekaroumuecs MIOCKOCTH,
IepeceKaroIInecs npsmas U II0CKOCTb;
IIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX OOHEKTOB

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX




10

11

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBHA U3 HUX. Crioco05b1 3adaHusAg
MPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE.
O0o3HaueHus MMPAMBIX U MJI0CKOCTEH

N300pakeHne ceueHuil mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYEHHBIX TIOCKOCTEH.
PackpaimBanue MOCTPOCHHBIX CEUCHHI
Pa3HBIMU LBETAMU

N300pakeHue ceueHuil nupaMubl, Kyoa
Y TIPU3MBI, KOTOPbIE IPOXOJAT Yepe3 Ux
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpaivBanye mocTpOEHHbBIX CEYEHUI
pa3HbIMH LIBETaMU

12

N300pakeHue ceueHuil nupaMuabl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT Y€PE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYEHHBIX TUIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHIMA
pa3HbIMHU IIBETAMU

13

N300pakeHne ceueHuil mupaMuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YE€PE3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH.
PackpamBanre NOCTPOCHHBIX CEUCHHI




14

Pa3HBIMHU [IBETaMU

Mertoa cnesoB AJist MOCTPOSHUS CeUEHUMN

15

16

17

18

Merton cie0B A7 MOCTPOCHUS CEUECHHI.
CaoiicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEN

Meroa cnenoB Aiisi MOCTPOEHUS CEYEHU.
CBoiicTBa nepeceueHuid NpsIMbIX U
IJIOCKOCTEN

ITocTpoeHue ceyeHuii B mupaMuie 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
IIOCTPOEHUS

[ToctpoeHue ceueHuit B mupamue mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEKEW U 3aIlIUCh 11aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B kyoe 1o Tpém
ToukaM Ha péopax. Co3aHne BEIHOCHBIX
YepTeKeH U 3aMUCh IIaroB MOCTPOSHUS

20

[TocTpoenue ceuenuii B kyoe 1o Tpém
ToukaM Ha péopax. Co3zaHne BEBIHOCHBIX
YEepPTEIKEH U 3aITUCh IIAroB MOCTPOCHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX 0Tpe3kax. [lomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus




23

IUTAHUMETPUH U CTEPEOMETPUU

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenns”

24

B3anMHOe pacnionoxeHue npsMsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM MPSIMON, MPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKalled Ha
JaHHOM npsAMoi. JlemMma o nepeceyenuun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsAMbIX. Teopema
0 TpEX mapasuieabHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS IPSIMbIX

27

[TapanmienbHoe MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKLIUN

28

[MenTpanbsHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXYy IPSIMbIMU

29

3amaun Ha NOKA3aTEIHLCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoIoXEHUEM HPAMBIX B IIPOCTPAHCTBE

30

[TousiTUsA: MapanaeaIbHOCTh NPSIMO U




31

32

33

TUTOCKOCTH B IpOocTpaHcTBe. [Ipu3Hak
MapauIeTbHOCTH MPSIMOH M INTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
MapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASILErO
4yepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apajuIeJIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

[TapannenpHas npoeKuus, IPUMEHEHNE
JUISL IOCTPOCHHMSI CEUCHHM Ky0a u
napauienenumnena. Ceorcraa
napajuieJenumea u Ipu3Mbl

34

[TapannensHble mockocTH. [Ipuznaku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

36

37

Teopema o0 mapaieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOISIIEH Yepe3 TOUKY, HE
MPUHAUICKALYIO JAaHHOU IJIOCKOCTH U
CIEACTBHUS U3 HEE

CaolicTBa napajuielIbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUHN JIBYX MapauIeIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax mapasuieIbHBIX MPSMBIX,




38

3aKJIIOYEHHBIX MEXAY MapajuieIbHbIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ©
JBYMsI TAPAIIEIIbHBIMU JIOCKOCTSIMU

[ToBTOpenue: reopema [Tudaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenumnena

Brruncnenue IIMH OTpe3KOB B Ky0Oe U
MPSIMOYTOJIHOM TapajuiesenuIe e

42

[lepneH MKy IAPHOCTH NPSMOMN U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

43

[TeprieHAMKYISAPHOCTH MPAMOUN 1
mrockoctH. [Ipuznak
MEPIEeHIUKYISIPHOCTH MIPSIMON U
MIJIOCKOCTH

44

45

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISPHON K INTIOCKOCTH

[1n0ckoCTH ¥ IepHEeHIUKYISIPHbIE UM
MpsiMble B MHOTOTPaHHHUKAX

46

47

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

[lepnienuKyIsip ¥ HAKIOHHAS.




[TocTpoeHne nepneHuKyIsApa U3 TOUKU
Ha IPAMYIO

[leprieHANKYISIp U HAKJIOHHAS.

48 IlocTpoeHue nepnesuKyIsapa u3 TOUKU
Ha IPAMYIO

49 Teopema o TpEX neprneHAnKyJIsIpax
(mpsimast u oOpaTHast)

50 Teopema o TpEX neprneHAnKyJIIpax
(npsiMast u oOpatHas)

51 Yroa Mexay CKpelUBaroIIUMHUCA
MPSIMBIMU
[Touck neprneHaAuKyISIPHBIX MPSMBIX C

52 MTOMOUIBIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToronanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3MBI,

54 IIPaBWJIBHOM MUPAMUABI C IIOMOILBIO
OPTOrOHAJIBLHOM MTPOEKIIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 IIPaBWJIBHOM MUPAMUABI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0CcKOCTH. [TnockocTu
CUMMETPUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOSIHI/Iﬁ OT TOYKH JO IIJTOCKOCTH




59

60

[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKH JO IMIIOCKOCTH

CriocoObl OIyCTUTb MEPIIEHAUKYIISIPHI:
CUMMETpHUS, CIABUI TOUKHU IO
MapauyIeIbHOM MPSAMOU

61

CaBur no HenapauienabHON NPSIMOH,
M3MEHEHUE PACCTOSHUN

62

63

Kontponbnas padota "B3zanmuoe
pacmooKEHNE MPSIMBIX U MNIOCKOCTEN B
npocrpaHcree”

IToBTOpEHME: Yroa MEeKAy MPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEeHME: yrosi Mexay
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckue METOAbI BEIYACICHUS
yIila MeXAy IPSAMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroj. CBOHCTBO JTUHEHHBIX
YIJIOB JIBYTPaHHOTO yriia

67

[TeprieHAMKYIIAPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYISIPHBIX
IJIOCKOCTEH

68

[Ipu3Hak nepnesauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPSAMOKU
[IepeceueHus IByX INIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH




69

70

[IpsiMoyronibHBIM Napasuienenunen; Kyo;
U3MEpEHUs], CBOMCTBA IPSIMOYTOJILHOTO
napajesenumnesa

TeopeMa 0 JuaroHaljii npsmMoyroJibHOT'O
napajijieacnuiicia U CJICACTBUC U3 Heé

71

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
PacCIIOI0KEHNUEM NPSIMBIX U TUIOCKOCTH

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHUKAX

[Tapa mapanienbHbIX IOCKOCTEH Ha
CKPEITUBAIOIINXCS TTPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYaLUAX

74

Paccrosinue OT TOUKH J10 MIIOCKOCTH,
paccTostHuE OT MPSAMOM JI0 IIIOCKOCTH

75

Brrunciienue pacCTOSTHUN MEXITY
CKpCHIMBAOIHUMUCA ITPAMBIMHU C
IIOMOILBIO NEPIEHAUKYJIIPHON TUIOCKOCTH

76

77

TpéxrpaHHblidl yroJi, HEpaBEeHCTBA JJIs
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpPEMBbI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHThI CPEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonTponbnas padota "Yrisl u
paccrosiHus"




Cucremaru3zauus 3HaHUN "MHOTOrpaHHUK

79 " 1
Y €T0 DIIEMEHTHI

80 [upamupa. Buas! nupamun. [IpasunsHas 1
nupaMuia

81 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMo#t napainenenunes, 1
MPSIMOYTOJIBHBIH Mapajuienenunesn, Kyo

83 Brimykible MHOTOrpanHuky. Teopema 1
Olinepa
Brimykisie MEOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBunbHbIe U MOTyNPaBUIbHBIE 1
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHUKH" 1

86 [ToHaTHe BEeKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 PazHOCTh BEKTOpPOB 1

89 [TpaBwiio mapamienenuea 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH

92 CkanspHoe Mpou3BeICHNE 1

93 Brruucnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOPAMH. 1




KOOp,I[I/IHaTBI CECpCANHBI OTPE3Ka

[Ipocreiimme 3aaa4n ¢ BEKTOPAMH.

95 Boruncnenue IMHBI BEKTOpa MO €ro 1
KOOpIMHATaM

96 [Ipocreiimme 3aaa4n ¢ BEKTOPAMH. 1
PaccrosiHre Mex1y IBYMs TOUKAMH

97 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

98 OO0o01IeHre U CHCTeMAaTH3alNs 3HAHUN 1

99 O06o0meHre u cucTeMaTr3aIis 3HaHUHA 1

100 HroroBas KOHTpOJIbHAs paboTa 1

101 Wrorosas koHTpoJsibHAs paboTa 1

102 O06o01IeHre 1 cucTeMaTr3aIis 3HaHHHA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoJgnuyecTBo yacoB

Ne ni/m Tema ypoka KoHTpoabHbIe Jdara nzydyenus
Beero padoThbI

[ToBTOpenue Temsl "KoopauHaTel

1 BEKTOPA Ha IUNIOCKOCTH U B 1
npocTpaHcTse”

5 [ToBTOpenue Temsl "CkansipHoe 1
IIpOU3BEIeHNE BEKTOPOB"

3 [ToBTOpeHue TeMsl "Brranciaenue yria 1
MeXly BEKTOpaMHu B IpOCTpaHCcTBE"

4 [ToBTOpEHue Tembl "YpaBHEHHE IPAMOI, 1
IIPOXOJIIEN Yepe3 JBe TOUKu"

5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

6 YpaBHEHHE IIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

7 BexTopHoe nmpousseneHne 1

3 JIvHeiiHbIe HEpaBEHCTBA, TUHEMHOE 1
IIPOrPaMMUPOBAHUE

9 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHUE

10 AHaIUTHYECKHE METOBI pacuéra yria 1
MEXly NPSMbIMH B MHOT'OI'PaHHUKAX

1 AHanuTHYECKHE METOBI pacuéra yria 1
MEXy IUNIOCKOCTSIMHA B MHOTOTPaHHHUKAX

12 dopMyIa pacCTOSIHUSA OT TOYKH 10 1




13

IJIOCKOCTHU B KOOpAHWHATAX

HaxoxneHne paccTostHUN OT TOYKH 10
IUIOCKOCTH B KyOe

14

15

16

HaxoxneHne paccTositHUN OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOW MMUPAMHU/JIE

KonTponbhas pabota "AHanuruueckas
reoMeTpus"

CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17

18

CC'-IGHI/ISI MHOFOFpaHHI/IKOBZ METOL
CJICJIOB

CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE
IJIOCKOCTH, TIEPECEeYEHUs PSIMBIX U
IJIOCKOCTEH

19

[TapanenbHble NpsIMBbIE U IUIOCKOCTH:
napaJuleIbHbIE CEUEHUS

20

[TapanienbHble IPsIMbIE U TJIOCKOCTHU:
pacuét OTHOLIECHUI

21

[TapamienbHble IpsIMbIE U IJIOCKOCTH:
YIJIBI MEX]1y CKPEIIUBAIOIIUMHUCS
PSMBIMHU

22

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEPIEHAUKYISIPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB

23

[lepnenaukyasipHbIE TPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
HEePIEeHIUKYIIpax




24

25

26

[TepneniuKynspHbIE NPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHUKaX

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
iomiaien, cooopakxeHus moaoous

[ToBTOpenue: momanu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JISI
iomiaen, cooopakeHus moaoous

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0MIAJIEH, COOOpaKEHUS IO 100MsI

28

[Tnomanu ce4eHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS 1O 100Mst

29

[lnomany ceyeHnii MHOrOrPaHHHUKOB:
IJIOILA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 1101001t

30

31

32

KonTtponsHas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O0BEM Tema. O0BEM IPSIMOYTOJIBHOTO
napaieNenumea

3anaun 00 yABOEGHUHU Ky0Oa, 0 KBaJpaType
Ky0a; O TpUCEKIIUHU yTia

33

CrepeoMeTpHYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesaa




34

35

IIpuknagneie 3a1auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajuiesenumnena

O06BEM npsMOit IPU3MBI

36

CrepeomeTpuiecKue 3a1auu, CBI3aHHBIC
C BBIYHCIICHHEM 00BEMOB MPSIMOI
[IPU3MBI

37

38

39

[TpuknamHbIe 3a7a9H, CBSI3aHHBIC C
00BEMOM MPSMON MPU3MBI

Brruncnenue 06bEMOB TeIl € TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM IPU3MBI

Boruncnenue 00bEMOB TN ¢ TOMOIIbIO
omnpenenénHoro uHTerpana. O0bEM
IUPAMHU/IBI

40

®dopmyna 00bEMA TUPAMUIBI.
OTHomIeHNE 00BEMOB TUPAMHUJT C OOIIIUM
YTIIOM

41

dopmya 00bEMa MUPaMHIBL.
OTHomIeHNEe 00BEMOB TUPAMHUJT C OOIIIUM
YTIIOM

42

CrepeoMeTpHYecKHe 3a/1aull, CBSI3aHHbIE
¢ 00bEMaMH HAKJIOHHOW TPU3MBI

43

44

CrepeoMeTprYECKue 3a/1a4H, CBI3aHHBIC
¢ 00bEMaMH TUPAMUIBI

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI




[Tpuxnanueie 3anaun no reme "OOBEMBI

45 Ten", CBI3aHHBIC ¢ 00BEMOM MTUPAMHUJIBI

46 [Tpumenenue 00bEMOB. Brruncienue
paccTosHUS A0 TUIOCKOCTH

47 KonTponpHas padora "O0beM
MHOTOTrpaHHHKaA"
Hunuuaapuyeckas HOBEPXHOCTD,

48 00pa3yroniue MUIHHIPUICCKON
MOBEPXHOCTHU

49 unmuaap. Ipsamoi KpyroBon HUIUHAD.
[Inomans MoBepXHOCTH MIMHAPA

50 Konnueckast moBepxXHOCTh, 00pa3yroiire
KOHHYECKOW oBepxHOCTH. KoHyC

51 CeueHue KOHYCa MIIOCKOCTBIO,
napauIeIbHOM MJI0OCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaaps OOKOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa
CrepeomeTpHryuecKue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyca
CrepeoMeTpuueckue 3aJauu Ha

56 JI0KA3aTelIbCTBO U BBIYUCIICHUE,

IIOCTPOEHUEM CEYEHUH LUINHAPA,




57

KOHYyca

IIpuknagHelie 3a1a4n, CBI3aHHBIE C
LWJIMHAPOM

58

59

IIpuknagHelie 3a1a4n, CBI3aHHBIE C
UWIAHAPOM

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n300paxenue mapa

61

62

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bua u u3o0paxenue mapa

VYpasuaenue chepsl. [Inomans chepst u
eé yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHUeCKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE cO chepold U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE cO chepold U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

66

[pukiaaHpie 3a/1a4, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY>KHOCTH Ha IIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIE TOA00US




68

69

Paznuunsie KOM6I/IHaLII/II/I TCJI BpallICHUSA
U MHOT'OI'paHHUKOB

3amauu o Teme "Tena U MOBEPXHOCTH
BpauieHus"

70

71

72

3amauu o Teme "Tena u MOBEpXHOCTH
BpaiueHus"

KonTtponsHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O06wém nununaapa. Teopema 06 00bEMeE
OpSMOTO LMJIMHAPA

73

Brrancienne 00bEMOB T ¢ HOMOILBIO
onpenenéHHoro uaTerpaiga. Oopém
KOHyCa

74

TTnowmanu 0OKOBOI U ITOJIHON
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyueckue 3aj1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB IMIUHAPA,
KOHyca

76

[Tpuknagueie 3agaun 1mo Teme "OObEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"

77

78

OO0BEM IIapa U MapoBOro CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeoMeTpUYSCKUE 3aa4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOTr0 CETMEHTA M IapOBOTO
CeKTOpa

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u




79

80

wiomaneio ceprl. COOTHOIICHUS
MEX]Ty TUTOIIATMHU TIOBEPXHOCTEH H
00BEMaMH TOHOOHBIX TEN

[TogoOHBIE TETa B IPOCTPAHCTBE.
H3meHnenue o0bEMa npu mogo0uu.
CrepeoMeTpuuecKkue 3aauu, CBI3aHHbIE
C BBIUMCIEHHEM 00BEMOB TENI U
IJIOMIAIe TOBEPXHOCTEN

KonTponsHas padora "[1nomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX TeT"

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUS U PAaBEHCTBO
¢uryp. OOmue cBoHCTBa IBUKECHUI

82

Buabl nBrkeHMil: mapaieIbHbIN
MIEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
PAMO

83

[IpeobpazoBanus nomoowus. [psmas u
cthepa Diinepa

84

85

86

I'eomerpuueckue 3axaun Ha TPUMEHEHUE
IBIKECHUSA

KoHntpoinbnas padota "BekTopsl B
npocTtpaHcTse"

O6o6matomee moropenue 11 moHsTHI
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTse"




87

88

89

90

O6o6maromee nopropenue 11 moHsTHIA
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BexTops! B mpocTpaHcTBe"

O6o6maromee nopropenue 11 moHsATHI
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BexTops! B mpocTpaHcTBe"

Ob6o6maromiee noropenue 11 nonsTuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maroiee nopropenue 11 nonstuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHUI:
"O6beM MHOTOrpaHHUKa"

91

O6o6matomee moropenue 11 moHsTHi
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTHU3allis 3HAHUM:
"ITnomaan MOBEPXHOCTU U OOBEMBI
KpYyIJibIX Ten"

92

Ob6o6maromee mosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpYyIJibIX Ten"

93
94

Wroroas KoHTpOJIbHASA paboTa

HtoroBast koHTpoJIbHAs paboTa




95

96

97

[ToBTOpeHue, 06001IeHUE U
cucTeMaTu3alus 3HaHu

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

Ucropus pa3BuTUs CTEPEOMETPUU KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOT U

Wcropus pa3BuTus CTEPEOMETPUH KaK

HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U




‘ KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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