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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamMmma 1o reomeTpuu g oOyuarommxcs 10-11  kmaccoB
pa3paboTaHa Ha OCHOBE CIIEIYIONIMX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®3-273 «O6 obpazoBanuu B Poccuiickoit deaeparum»

2. @epaepanbHBI  TOCYJApPCTBEHHBIH  0Opa3oBaTENbHBIM  CTaHAAPT
CpeaHero oo1ero oopa3oBaHus;

3. ®enepanpHas paboyas mporpaMma CpeaHero o0Iero oopa3oBaHus 1Mo
MaTeMaTuKe (yriryOJIEeHHbIA YPOBEHB)

4.  VYwuebnsrit mman MBOY «KapcoBaiickast cpeHsis MKOIay;
5. Ilporpamma Boctiutanus MBOY «Kapcosaiickast cpeHsisl KoJa

['eomeTpus sBasiercs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHON HANpPaBICHHOCTH U MPEAMETOB T'yMaHUTApHOTO LUKJIA.
[TockonpKky  JIOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
00yJaIOIUMHUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIJBUIaTb U OMNPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢duznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEH OOyYalomuXcs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISIONIEH MpeaMeTHOM obmactu «MaremaThka u
nHpopMaTrka»  4yepe3  OOeCIeYeHHE  BO3MOXXHOCTH  IPHOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JACUCTBUM,
cen(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(ECCHOHATBHOTO
00pa30BaHMsl, CBI3aHHOTO C UCTIOIH30BAaHUEM MATEMAaTHKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTyphI U
¢dbopMUpOBaHNE OCO3HAHMS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasaemny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaH/IaPTHBIE CIOCOOBI pEIICHUS 3a/1a4;



(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHUpE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTUYeCKUX TEOpHUil, (POpPMUpPOBAHUE MOHUMAHHUSA POJIM AKCUOMATHUKU TpHU
IIPOBEJCHNUN PACCYXKICHUM;

dbopMupoOBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELICHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH [IOKA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELICHUS CTEPEOMETPUUECKUX 33a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMHpoBaHUE TPEJCTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTyaIbHBIX M  TBOPYECKUX
CHOCOOHOCTEN O0yuarolmmxcs, MO3HaBaTEIbHOM aKTUBHOCTHU, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATIBHOM TPAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX KU3HEHHBIX CUTYalUSAX W MPU U3YUYEHHH JPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IMOCTPOEHHBIX MOJENEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriIyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHON padoueit
MPOrpaMMBbl, pacHpeeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiajiucb HEOJHOKpPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU MOHATHUSAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YYaIONUXCs, PACIIUPSSL U YIIIyOJIsst
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MO3BOJISET:



co3gath ychmoBus qis  guddepeHnmanmm  O0ydeHHS,  ITOCTPOCHHUS
WHAMBUIYAIbHBIX —00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YriIyOIE€HHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIONICH yueOHoro nmpeamera «MaTteMaTHukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOKEHUIO H3YYEHUST MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymied npodeccuu, obecnedyrBasi MPEEeMCTBEHHOCTb MEXKIY
oOuM 1 ipodeccHoHaTLHBIM 00Pa30BaHUEM.

Ce513b ¢ npocpammort 0CNUMAaHUsl

Peanuzanus negarornyeckuMu pabOTHUKaMHM BOCHHMTATENILHOTO MOTEHIIMANA
YPOKOB MaTeMaTHKHU MPEANOoaraeT caeayolee:

- YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOILIEHUN MEXKAYy MeIarorundyecKum
pabOTHUKOM U OOYYarOIIMMHCS, CIOCOOCTBYIOMIMX MO3UTUBHOMY BOCHPHUSATHIO
oOydarolmuMucss  TpeboBaHMI W MPOCKO  MEIaroruv4eckoro  pabOTHHKA,
OPUBJICYCHUIO KX BHHUMaHUA K OOCyXJaeMol Ha ypoke uHpopmanuy,
aKTUBU3ALIMY TTO3HABATENIbHOM J1EATEIbHOCTH;

- 1oOyx/1eHre oOyJaronuxcsi coOIr01aTh Ha YPOKE OOUIENPHUHSITHIE HOPMBI
MOBEJICHMSI, MpaBUiia OOIICHUSI CO CTapIIMMHU (TIearornYeCKuMU pabOTHUKAMK) 1
CBEpCTHUKaMH  (OOydYarolUMHCS), MPUHLIMUIOBI y4eOHOW  JUCIUIUIUHBI U
caMOOpraHu3alluy;

- TpUBJICYEHHWE BHHMMAHHUA OOYyYalOUIMXCAd K LEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHU3alns UX padoThl C MOTYyYaeMOMl Ha YpOKe
COLIMAJbHO 3HAYMMON uH(MOpManmend — WHUIMHPOBAHHE €€ O0OCYXKIeHus,
BBICKA3bIBaHUS 00YYAIOIIMMHUCS CBOETO MHEHHMSI IO €€ TIOBOJY, BHIPAOOTKH CBOETO
K HEl OTHOILICHUS;

- HCIIOJIb30BAHME BOCHUTATENBHBIX BO3MOXKHOCTEHM coaepxaHHs y4eOHOTo
npeaMeTa uepe3 JIEMOHCTpAIUI0 OOydaroluMCsi TPUMEPOB OTBETCTBEHHOTO,
IPa)XXTaHCKOTO TOBEACHUS, MPOSBICHUS YEIOBEKOMIOOUS M M00pOCepaeyHOCTH,
yepe3 Moa0Op COOTBETCTBYIOIIMX TEKCTOB JJIi YTEHHUs, 3ajad JJisd pelleHus,
MPOOJIEMHBIX CUTYAIHH NIt 00CYKICHHS B KJIaccCe;

- IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl C 0OYUAIOIIMMUCH:
WHTEIJICKTYyallbHBIX ~ WTP, CTUMYJIHPYIOMIMX TO3HABATENbHYIO  MOTHBAIUIO
oOyJarommxcs;, AUJAKTUYECKOTO TeaTpa, TAe IMOJyueHHbIE Ha YpOKe 3HAHUS
OOBITPBIBAIOTCA B TeaTpPaJIbHbIX MOCTAaHOBKAxX; JAMCKYCCHUH, KOTOpbIE JaroT
OOy4arolmuMcsi BO3MOXKHOCTb MPUOOPECTH OMNBIT BEJIEHUS KOHCTPYKTHUBHOTO
JMasiora; TPYIIOBOW paboThl WM paboThl B Mapax, KOTOpPhIE y4aT KOMaHIHON
paboTe 1 B3aUMOJICHCTBHUIO C APYTUMHU JACTHMU;

- BKJIFOYEHUE B YPOK UTPOBBIX MPOLELYp, KOTOPhIE MOMOTAaIOT MOJIEPKaTh
MOTHBALIMIO OOYYalOUIMXCSA K IMOJIYYCHHUIO 3HAHHUM, HaJlaKMBAaHUIO TMO3UTHUBHBIX
MEXIJIMYHOCTHBIX ~ OTHOLIEHWH B  KJacce, MOMOTalOT  YCTaHOBJIEHUIO
n00poXxkeIaTeIpHON aTMOoc(epsl BO BpeMs YpOKa,



- opranuzanus megdcTBa MOTUBHPOBAHHBIX U 3PYIUPOBAHHBIX 00YYAIOIIMXCS
HaJl UX HEYCHEBAIOIIMMH OJHOKIACCHUKAMM, NAIOIIEr0 UM COLMAIBHO 3HAYMMBIN
OIBIT COTPYIHUYECTBA U B3ANMHOW MOMOIILIN;

- VHUIUUPOBAHME M TONJEPKKA HCCIENOBATEIBCKOW JIEATEIBHOCTH
oOyyaroluxcs B paMKax pealM3allid HUMU WHAUBUAYAIbHBIX M TPYIIOBBIX
UCCIIEJOBATEIbCKUX  IIPOEKTOB, YTO JacT OOydYaloIUMCS  BO3MOXHOCThH
NPUOOPECTH HABBIKM CaMOCTOATEJIBHOTO PEUIEHUS TEOPETHYECKOW MpOOJIEMBI,
IeHEpUPOBaHUS U OPOPMIIEHHS COOCTBEHHBIX UJIEH, YBAKUTEIBHOIO OTHOIIEHUS K
qy)KUM UaesiM, OQOpMJICHHBIM B paboTax JApyrux HcCcCienoBaTenel, HaBbIK
nyOIMYHOTO BBICTYIUICHUS NIEPE] Ay JUTOPUEH, apryMEHTUPOBAHUS U OTCTAaUBaHUS
CBOEH TOYKH 3PEHUS.

Ha wusydyenue yuebHoro kypca «l['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kinacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBaromecss npsmMble. [Ipu3Haku CkpelmmBaronuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlIeIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1iockoctu. [lapamiensHoe W UEHTpaIbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJIeJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKIy NMPSAMBIMH B IIPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapajlieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUNIOCKOCTH: NEPNEHAUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepNeHINKYIIpax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTDAaHHBIN
yTOJI, JUHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOHCTBAa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOrOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroinbHas mTupamuaa,
npaBuibHas W yceu€HHas nupamuiabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
MPaBWIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPaBWIIbHAS MpU3Ma U
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npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOWA IPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABUIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[elCTBUSA C BEKTOpAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPasIOXKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHs: UOUIMHAPHUYECKAs IIOBEPXHOCTb, KOHUYECKAass IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpalueHus:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHass IUIOCKOCTh K cdepe. M3o0pakeHue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MpU3MBbI, WIMHAPA, MUpaMHUIbl 1 KoHyca. O0bEM 1Iapa U I1apoBOTro
CErMEHTa.

KomOunanuu Ten BpaimieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiauHapa. Ilepeceyenne cdepsl U 1mapa c
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miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I11apa, METObl IOCTPOCHUS
CECYEHUI: METOJ CIIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucreMa KoopauHat B mpoctpancTBe. Koopauuatel Bekropa. Paznokenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TMapaulebHBIM MEpeHoc,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakKIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHusl 3amad B o0JiacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIISCTBEHHOM  MPAKTUKH, ITOHUMaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JCSTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble TornuecKkue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TOHATHUN, OTHOLIEHMM MEXIy MOHATUAMH, (HOpPMyIHpPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK MCCIEI0BATEIbCKHI HMHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHUYecKoro 00beKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIPOC U JUIsI pElIeHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH Tpadrueck;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JIEUCTBUI U MBICIMTEIbHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJIECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPHUTEPHUIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUMU U CJIEACTBUS M3 HUX MPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMHU C yrjaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPsIMOM U
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJIaccu(UIMpOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUS IS
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJ/IHO OINEPUPOBATH MOHATHUAMHU: CUMMETPHUS B MIPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOIICHUN W
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;
U3BJICKaTh, MPEOOPa30oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSATh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHAJIM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh HU3YYCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
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UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MpPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca oOy4aromuics HayIuTCs:

CBOOOJHO OINEPHUPOBATh MOHSATHSIMH, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIWJIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI MOTY4YEHUSI TEJ BpaLCHMUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
OOBEMBI U IUIOMIAM MOBEPXHOCTEN MHOTOIPAHHMKOB WM TEN BpAlllCHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSMHU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, cpepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIllCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH OTNIEPAIU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;
pelaTh TeOMETPUYECKUE 33/1a4U Ha BBIUMCICHHUE YIIIOB MEXAY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBIMIOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpalleHUs mpu
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHus MOA00US;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapamienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUs KOHYca (MapaiebHble
OCHOBAHMIO M IPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

OPUMEHSTh TeoMeTpuueckre (HakThl JJISi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmars 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM W
HAaX0KJICHUE TEOMETPUUECKUX BEIIUYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHSTh  IIOJyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUH, IPUMEHATh U3YUCHHbIC
IIOHATHs, TEOPEMBbI, CBOMCTBA B IIPOLECCE IIOMCKA  pEUIeHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHBIE CUTYallUM HA S3BIKE T€OMETPUHU, HCCIIENOBATH ITOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TI'C€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAaxO0XJICHUEM N€OMETPUYECKUX BEJINYNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
1 BBeJIeHNE B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
5 BzaumHoe pacnosioxkeHue npsiMbIX B 6 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapaynenbHOCTH NPSIMBIX U TJIOCKOCTEN B 8 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
4 IleprieHAMKYAAPHOCTD MPAMBIX U o5 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEN B IPOCTPAHCTBE
5 VIIIB M pacCTOSHUSA 16 1 https://resh.edu.ru/subject/17/10/
6 MHOTOTPaHHUKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOpHI B IPOCTPAHCTRE 12 1 https://resh.edu.ru/subject/17/10/
3 [ToBTOpeHnue, 06001IeHNE U 5 https://resh.edu.ru/subject/17/10/
cHUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTesibHBIE PeCypChl
padoThI padoThI
https: h.edu. bject/17/10
1 AHanuThueckas reoMeTpust 15 1 o shndu.rufon bl L1
5 [ToBTOpenue, 0600IICHNE 1 15 1 https://resh.edu.ru/subject/17/10/
cucTeMaru3anus 3HaHU1
3 O6BEM MHOTOTPAHHHKA 17 1 https://resh.edu.ru/subject/17/10/
4 Tena BpammeHus 24 1 https://resh.edu.ru/subject/17/10/
5 [Tnomaau noBepXHOCTU U 00BEMBI 9 1 https://resh.edu.ru/subject/17/10/
KPYTJIbIX TEJ
6 JIBMOKEHHST 5 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpenue, 060061IIeHUE U 17 1 https://resh.edu.ru/subject/17/10/
CUCTEMATH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne

Tema ypoka

BCCI'o

1

OcHoBHbIE TpaBUiIa H300pKEHUS HA PUCYHKE IJIOCKOCTH, TapaIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEepeOMEeTpHH: TOUYKa, MPsMasi, TUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBujIa U300pakeHUs] Ha PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsTHs: mepecekaroecs MIOCKOCTH, IEpeceKaroIuecs npsimast U MiI0CKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsTUs: nepecekaronuecs MIOCKOCTH, MEPECEKAIOIINECS IpsiMasi U TI0CKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX (QUTYD,
HECYILIECTBYIOIIUX 00BEKTOB

MHororpaHHuKy, U300paKeHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX 00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CICACTBHA U3 HUX

AXCHOMEI CTCPCOMCTPUHU U IICPBLIC CIICACTBUA U3 HUX

10

11

12

AKCHOMEI CTCPCOMCTPHU U IICPBLIC CIICACTBUA U3 HUX. Croco0On1 3alaHuA MPAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS IPSIMBIX U TIIIOCKOCTEH

N3o6paxenune cedyeHuit mupamMuibl, Kyoa v MpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 UX
pEopa. M3o0pakeHune nepecevdeHus MOTYICHHBIX II0CKocTel. PackpammBanue
IMOCTPOCHHBIX CeUeHUI Pa3HBIMU LIBETAMU

N3o06paxenue cedyeHuit mupamMuibl, Kyoa v MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHust MOTyYeHHbIX II0cKocTell. PackpammBanue
MMOCTPOEHHBIX CEUYEHUN Pa3HBIMU [IBETAMU

N300paxenue cedyeHuit nmupamubl, Kyoa v MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UX
pEdpa. M300paxkeHne nepeceueHus MoJIydyeHHbIX IIocKocTel. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LBETAMU

13

N300paxenue cedyeHuit nmupamubl, Kyoa v MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust moayuyeHHbIX IITOCKOCTeN. PackpaimBanue
IMOCTPOCHHBIX CeUeHUI Pa3HBIMU LIBETAMU

14

15

Merton cnesoB AJist MOCTPOSHUS CeUSHUMN

Meroa cnenoB aiist ocTpoeHus ceueHuid. CBOMCTBa MepeceueHnid MPsMbIX U
IJIOCKOCTEN

16

17

18

Merton cnenoB asist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHnid MPSMbIX U
TIOCKOCTEHN

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB NOCTPOEHUS

ITocTpoenue ceueHuii B mupamue, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aIlUCh I1aroB MOCTPOCHUS

19

[Toctpoenue ceuenunii B nupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTemel‘/'I 1 3alMCh aroB MOCTPOCHUA




ITocTpoenue ceueHuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue

20 BBIHOCHBIX YEPTEKEW U 3aIlUCh 1aroB MOCTPOCHUS 1

21 [ToBTOpenue mrannMeTpun: Teopema o IPOIMOPIMOHAIBHBIX oTpe3kax. [Togodue 1
TPEYrOJIbHUKOB

99 IToBTOpenue mnanumerpun: Teopema Menenas. PacyeTsl B ceUeHUsAX Ha BBIHOCHBIX 1
yeprexax. Mcropus pa3BUTHS IIaHUMETPUU U CTEPEOMETPHH

23 Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus" 1

24 B3aumHoe pacronoxeHue NpsMbIX B IPOCTpaHCTBE. CKPEINUBAIOIINECS IPSAMBIE. 1
IIpu3Haky ckpemuBaromuxcs npsAMbIX. [lapamienpHele npsiMble B IPOCTPAaHCTBE
TeopeMa 0 CyIIECTBOBAaHUM U €IMHCTBEHHOCTHU IIPSAMOM NapaJlIeIbHOW JaHHON

25 NPAMOM, MPOXOASAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JISKAILIEH HA JaHHON MPSMOM. 1
JlemMa 0 mepece4eHNnN NapauIeIbHbIX IPSAMBIX IIIIOCKOCTBIO

26 [TapamtensHOCTB TpexX HMpsAMBIX. TeopeMa 0 TpEX napajulenbHbIX IPsAMBIX. TeopeMa o 1
CKPEILMBAIOIINXCS MPSMBIX

97 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MAapalIEIbHOTO 1
MpoeKTHpoBaHus. M300paxkeHne pa3HbIX GUTyp B MapajuIeIbHON MPOSKIIUU

08 IlenTpanpHas npoeKuus. YToJl ¢ COHAIIPABJICHHBIMH CTOPOHAMMU. YTOJI MEXKAY 1
HIPSIMBIMU

29 3aauM Ha JOKa3aTeJIbCTBO M MCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE
[TonsTHA: MapaIEeNbHOCT NPAMOM U IIJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak

30 [apaJUIeIbHOCTH MIPSIMON U TNIOCKOCTH. CBOMCTBA NapajlIeIbHOCTH IPSAMOH U 1
IJIOCKOCTH

31 I'eomeTprueckue 3a1a4n Ha BEIYUCIICHUE U 1I0KA3aTEIbCTBO, CBA3AHHBIE C 1
NapaJUIEIbHOCTBIO MPSAMBIX U IUNIOCKOCTEN B IIPOCTPAHCTBE

32 [TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO IPSIMYIO Ha YepTexe U 1
MapayIeIbHOTO IPYroM npamoil. Pacuér oTHomeHum

33 [TapannensHas npoeKuys, IPUMEHEHHUE [T TOCTPOSHUS CeUeHHUH KyOa 1 1
napajuienenunena. CBoicTBa napaienenunena U mpu3Mbl

34 [TapannenpHble muockocTu. IIpu3Haky mapanienbHOCTH IBYX INIOCKOCTEN 1

35 Teopema o mapanienbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH, TPOXOAIIEH yepes 1
TOYKY, HE IPUHAJJIEKAIYIO JAaHHOM INIOCKOCTHU U CIIEJICTBHS U3 HEE

36 CaolicTBa napamienbHbIX INIOCKOCTEN: O MAapaJIJIEIbHOCTH MPSIMBIX IIEPECEUEHUS ITPU 1
[IEPECEYEHUH JIBYX MapaJlJIENIbHBIX IIIIOCKOCTEN TPEThEU
CaolicTBa napamienabHbIX MIIOCKOCTEN: 00 OTpe3Kax NmapauieabHbIX MPSMBIX,

37 3aKJIFOUYEHHBIX MEXK]y NTapaJlJIEIbHBIMU TNIOCKOCTAMH; O MIEPECECUEHUN TIPSIMOM C 1
JBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

38 [ToBTOpenwue: Teopema [Tuaropa Ha MIOCKOCTH 1

39 [ToBTOpEHME: TPUTOHOMETPHS NPSIMOYIOJIBHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeIeuIe /1a 1

41 Beruucnienue JUIMH OTpE3KOB B KyOe U MPsIMOYTOJIbHOM HapalljieNenumese 1

42 [lepneHuKyIApPHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK nepneHaAuKyISpHOCTH IPSIMOU 1
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" IJIOCKOCTH

[TeprieHANKYASAPHOCTH NPAMON M TIOCKOCTH. [Ipr3HaK NepneHIuKyIIpHOCTH MPSIMOI

43 1
U IUIOCKOCTH

44 Teopema 0 CylieCTBOBaHUU U €AMHCTBEHHOCTH IIPSIMOM, IIPOXOASILIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U NEPIEHINKYJIIPHON K IIIOCKOCTH

45 [110CKOCTH M NEPIIEHIUKYIIPHBIE UM NIPSMbIE B MHOIOTPaHHUKAX 1

46 [InocKkOCTH ¥ IEPIICHANUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1

47 Ilepnennukynsap u HaknoHHas. [IocTpoeHKe epIEeHUKYIApa U3 TOUKHU Ha IPSIMYIO 1

48 Ilepnennukynsap u HaknoHHas. [locTpoeHue nepneHauKymsIpa u3 TOYKH Ha IPSIMYIO 1

49 Teopema o Tpéx nepneHAuKyspax (mpsimast 1 0OpaTHasi) 1

50 Teopema o Tpéx nepneHANKYIApax (Mpsmasi ¥ oOpaTHasi) 1

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU 1

52 ITonck neprneHauKyISApHBIX MPSAMBIX C IIOMOIIBIO IEPIECHANKYIISIPHBIX IIIOCKOCTEN 1

53 OpToroHanbHOE IPOEKTUPOBAHUE 1

54 ITocTpoenue ceuenuit kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO 1
OpPTOTOHAJILHOM MPOEKIINH

55 ITocTpoenue ceuenuit Kyoa, Ipu3Mbl, IPaBUIBHOM MUPaMU/IbI C TOMOIIBIO 1
OpPTOTOHAJILHOM NPOEKINH

56 CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [1ockocTn cummerpuii B 1
MHOTOTpaHHUKAX

57 IIpu3Hak nepneHIuKyJIIpPHOCTH IPSIMON U INIOCKOCTHU KaK CIIEACTBUE CUMMETPUHU

58 [IpaBuibHBIE MHOTOTPaHHHUKHU. Pac4€T paccTOSHUI OT TOYKH 10 INIOCKOCTH 1

59 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 IJIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHANKYIISAPbI: CUMMETPUS, CIBUT TOYKHU T10 MapajlieIbHON 1
psAMON

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PacCTOSTHUI 1

62 KontponbHas pabota "B3anMHoe pacoyioskeHHe NpsIMbIX U MJIOCKOCTEN B 1
nmpocTpaHcrae”

63 [ToBTOpEHME: Yroa MexXay NpsIMbIMU Ha IMJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOIBHOM 1
TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIIUBAIOIIUMHUCA MPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTprueckue METOABI BEIUUCICHMS YIIIa MEXKLy IPSIMBIMA B MHOTOTPaHHUKAX

66 JIByrpanHbIil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia

67 IlepnenaukynspHele M10ckocTH. CBOMCTBA B3aUMHO NMEPIIEHIUKYIIIPHBIX 1
IJI0CKOCTEN

68 [Ipu3Hak nepneHANKYJIAPHOCTH IUIOCKOCTEN; TeOpeMa O IMPSMOM NEPECEUEHHUSI IBYX 1
IJIOCKOCTEHN MeprneHANKYISIPHBIX TPETheH MI0CKOCTH

69 [IpsiMoyroibHBII Mapauienenunen; Ky0; n3MepeHusi, CBOICTBA MPSIMOYTOJILHOTO 1
napaesenumnena

70 Teopema o nuaroHanau NpsAMOYTrOJIBHOTO MApAJIJIENIENIAIIEA U CIEICTBUE U3 HEE

71 CrepeoMeTpuyecKre U NMPUKIAIHbIE 3a7a4l, CBI3aHHbIE CO B3aUMHBIM 1
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PACIIOJIOKCHUECM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKpeLMBalOLIecs MpsMbIe, TapauIeIbHbIe IIOCKOCTH B CTaHJAPTHBIX

72 1
MHOTOTpaHHHKaX
73 [Tapa mapamienpHBIX MIIOCKOCTEH Ha CKPEUIUBAOIINXCS IPSIMBIX, PACCTOSIHHE MEXIY 1
CKPEUIMBAOIIUMHUCS MPSIMBIMHA B TIPOCTBIX CHTYAIIHASX
74 PaccrosiHre OT TOYKH /10 MIIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH 1
75 Brruuciienue paccTosiHANA MEXIY CKPEITUBAFOIIUMUCS MPSMBIMHU C TTIOMOIIBIO 1
MEPICHAUKYIISIPHOHN TIOCKOCTH
76 Tpéxrpanusbiii yroi, HepaBeHCTBA JJIs TpeXrpaHHbIX yriioB. Teopema [Tudaropa, 1
TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIJia
7 DneMeHTHI ChEePUIECKON TreOMETPHH: T€OAC3UUECKHIE IMHUN Ha 3emiie 1
78 Kontponbnas padota "Yribl 1 paccTossHus" 1
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €T0 3J1€MEHTHI" 1
80 [Mupamuna. Buael mupamua. [IpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBunbHas npusma 1
82 [Ipsimoii mapanienenunea, IpsiMOYToJIbHBIN Mapaienenumnes, Kyo 1
83 Brinyxiible MHOrorpanHuku. Teopema Ditniepa 1
84 Brimykiibie MHOTOrpanHuku. Teopema Diinepa. [IpaBuiibHbIC U OTYIIPABUIbHBIE 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHuororpanauku” 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3zHoCTh BEKTOpPOB 1
89 [IpaBuio mapamienenurnena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue BekTopa 1o 6azucy TpEX BEKTOPOB, HE JIEKAIIUX B OJJHOU MIOCKOCTH 1
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMU B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o00611eHre U cucTeMaTru3alys 3HaHU! 1
100 HroroBas KOHTpoOJIbHAs paboTa 1
101 OO0o01IeHre U CHCTeMaTH3alns 3HAHUN 1
102 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1
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11 KITACC

Ne
. Tema ypoka Bcero

1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha IUIOCKOCTH U B IPOCTpaHCTBE" 1

2 [ToTOpenue Tembl "CkansipHoe IPOU3BEICHUE BEKTOPOB" 1

3 [ToBTOpeHue Tems! "Boruncienue yriia Mex,1y BEKTOpaMu B IpOCTpaHCcTBe" 1

4 [ToBTOpeHue TemMbl "YpaBHEHHE TPSIMOM, TPOXOIAILIEH Yepe3 ABE TOUKU" 1

S) YpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTU B OTPE3Kax 1

6 VYpaBHEHHE MIIOCKOCTH, HOPMaJib, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1

7 BexTopHoe npoussenenue 1

8 JIuHeitHbIe HepaBEeHCTBA, TMHEMHOE MPOrpaMMUPOBAHUE 1

9 JInneliHbIe HEPABEHCTBA, JIMHEMHOE IPOrpaMMUPOBAHUE 1

10 AHanuTHYECKHE METOIbI pacuéTa yriia MeX/1y NPsSMbIMH B MHOTOIpaHHUKAX 1

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX,]y INIOCKOCTSMUA B MHOTOTpaHHUKaX 1

12 dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1

13 Haxonenue paccTossHui OT TOYKHU J0 IUIOCKOCTH B KyOe 1

14 HaxoxaeHne paccTostHUi OT TOYKHU J0 TUIOCKOCTH B IMPABUIILHON MTUPAMUJIE 1

15 KoHTpoisbHas pabota "AHamuTudyeckas reomeTpus" 1

16 CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 1

17 CedeHuss MHOTOIPAaHHUKOB: METO/I CIIEI0B 1

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUEHUS PSAMBIX U 1
IIJIOCKOCTEN

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH: MapalljielIbHbIe CEYCHHS

20 [TapannenbHbIe PSMBIC U TUIOCKOCTH: PACYET OTHONICHHIA

21 [TapannenbHble NpAMbIE U TIIOCKOCTH: YIJIBI MEXAY CKPELIMBAIOIIMMUCS MPSIMBIMU

29 [lepnennuKynsipHbIe MPSIMbIE U TUIOCKOCTH: CTaHIAPTHBIE Mapbl NEPIEHINKYISIPHBIX 1
MJIOCKOCTEH U MPSMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

23 [lepnenuKynsipHbIe MPsIMBIE U IUIOCKOCTH: TEOPEMA O TPEX MEPIECHIUKYIIIpax

24 [lepnenauKynsipHbIE TPSIMbIE U MNIOCKOCTU: BHIYMCIICHHS IJIMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MIIOIIa I MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS TUIOIIAeH, cooOpaskeHus 1
mogoous

26 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (POPMYJIIBI AJIs TUTOMIAIeH, COOOpaxeHus 1
noao0us

97 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (POPMYIIbI IS ITOMIAeH, COOOpaskeHus 1
noao0us

28 [Tmonaan ceyeHnii MHOTOIrPaHHUKOB: TTONIAAN TOBEPXHOCTEH, pa3pe3aHus Ha 1
4acTH, COOOpaxKeHus! Moao0us

29 [Inomanu cedeHnii MHOrOrpaHHUKOB: TUIOIIAIU [IOBEPXHOCTEH, pa3pe3aHusl Ha 1
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9acTH, COOOpaKEHUS MTOT00MS

30 KonTtponbnas pabora "IloBTOpeHHE: MHOTOTPAaHHUKH, CEUCHUSI MHOTOTPAaHHUKOB"

31 O0béM Tema. O0beM PSIMOYTOJIBHOTO TIapaJuIeTIeTuIe/1a

32 3amaun 06 yaABOCHUH Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKIIUHU yria

33 CrepeomeTpHuyecKre 3aJauu, CBSI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO 1
napasuiesenumne1a

34 [IpuknanHblie 3a1a4u, CBSI3aHHBIC C BRIYUCICHUEM 00BEMA MPSIMOYTOIBLHOTO 1
napajuiejenumnesia

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTprueCKUe 33]a41, CBI3aHHBIE C BEIYUCICHUEM 00bEMOB TIPSIMON TIPU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHbIE C 00BEMOM MPSIMOMN TPU3MBI

38 Brrurcnenue 00bEMOB TEJ ¢ TOMOIIBIO onpeaenéHHoro naterpaia. Oobpém 1
HAKJIOHHOM NPU3MBI

39 Brruucienue o0bEMOB Te ¢ MOMOIIBIO onpeneaéHHoro naTerpana. OobEm 1
U PAMHU/TBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YTIIOM 1

41 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BFEMOB TUPAMUJL C OOIIUM YTIIOM 1

42 CrepeoMeTpHuuecKkre 3aaun, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1

43 CrepeomeTpuyuecKue 3aa4m, CBsI3aHHbIE ¢ 00bEMAMU MTUPAMHUTBI 1

m ITpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBsA3aHHBIC ¢ 00bEMOM HAKJIOHHON 1
MPU3MBI

45 [puxnagneie 3amaun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI 1

46 [Ipumenenne 00bEMOB. BeruuciieHre paccTosSHUS 10 TUIOCKOCTH 1

47 Konrtponsnas padora "O6bEM MHOrorpaHHuka" 1

48 unuaapudeckas MOBEPXHOCTh, 00pa3yroire MUINHIPUIECKON MTOBEPXHOCTH 1

49 HMummaap. [psamoint kpyroBou nunueAp. [nomans mnoBepxHocTH HUIMHAPA 1

50 Konnueckas moBepXHOCTh, 00pa3yrole KOHnIecKo nmosepxHoctu. Konyc 1

51 CeueHne KOHYycCa IITOCKOCTHIO, MapalljieIbHOM MITOCKOCTH OCHOBAHUS 1

52 VYceuénHblil koHyc. M300pajkeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1

o4 [Inomaaps 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpruecKkre 3aa4ui Ha JOKa3aTebCTBO U BHIYHUCIICHHE, TOCTPOCHUEM 1
CEUCHUH IUIMH]IPA, KOHYyCca

56 CrepeomeTpudecKue 3a1a4 Ha I0Ka3aTeIbCTBO M BBIUNCICHUE, TTOCTPOCHUEM 1
CEYCHUH IUIMH]IPA, KOHYyCa

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIC C [IIUHAPOM

59 Cdepa u map 1
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[lepeceuenue cheps! u mapa ¢ wiockocThio. Kacanue mapa u chepsl mI0CKOCTHIO.

60 1
Bun u nuzobpakenue mapa

61 [Tepeceuenue cdepsl U mapa ¢ miockocThio. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzobpaxenue mapa

62 VYpasuenue chepsl. [Lmomans chepsl u e€ yacreit

63 Cummerpus chepsl 1 mapa 1

64 CrepeomMeTpruecKue 3a/1a4 Ha I0Ka3aTEIbCTBO M BBIUMCICHUE, CBA3aHHBIC CO 1
chepoil u mapom, MOCTPOCHUEM MX CEYEHUH TIIOCKOCTHIO

65 CrepeoMeTpHUeCKUe 33/Ia4H Ha JOKA3aTeIbCTBO M BRIYHCIICHUE, CBSI3aHHBIC CO 1
cdepoii U mapoM, TOCTPOSHUEM MX CEYCHUN TUIOCKOCTHIO

66 [Ipuknagaeie 3a1a49u, CBSI3aHHbBIE CO c(hepoit U mapom 1

67 [ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH, CTaHIapTHBIC 1
monoous

68 Paznunbie KOMOMHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1

69 3agauu o Teme "Tena 1 MOBEpXHOCTHU BpaleHus" 1

70 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpalieHus " 1

71 KoHTtposbHas padota "Tena u moBepXHOCTH BpamieHus" 1

72 O0béM nmuHapa. Teopema 00 00bEME MPSAMOTO MIITUHAPA 1

73 Boruncnenue 00bEMOB Te ¢ TOMOIIBIO OrpeaeaéHHoro nuTerpaia. O6bpéM KoHyca 1

74 [Tnomraau 60KOBOM U TIOTHON TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTprYECKHUE 3a/1a4M, CBI3aHHBIC C BEIYMCIICHHEM 00BEMOB ITUIIHHIPA, 1
KOHYca

76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI M IO TOBEPXHOCTEH Tem" 1
O06nBEM mrapa u mapoBoro cekropa. Teopema 00 06bEéMe mapa. [lnomans chepsl.

77 CrepeomeTpuuecKue 3a1a4M, CBI3aHHBIEC C BEIYMCICHHEM 00BEMOB I11apa, IMIapoOBOTO 1
CETMEHTA U IapOBOTO CEKTOpa
[Tpuxnanueie 3anaqn no reme "OOBEMBI TeN", CBA3aHHBIE ¢ 00BEMOM I1apa u

78 wionanbio ceprl. COOTHOIMICHUS MEX Y IUIOMIAIMU TIOBEPXHOCTEN U 00BEMaMu 1
MOJOOHBIX TEN
[Tono6ubIe Tena B mpocTtpaHcTBe. 3MeHeHne 00bEMa pu Mo 100UH.

79 CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHbBIE C BBIYMCIEHHEM 00BEMOB Te U TIIOIaAeH 1
MTOBEPXHOCTEN

80 KonTpomnpHas padota "[Tnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TeT" 1

81 JBuxenust npoctpancTBa. OtoOpaskenus. J[BrkeHus u paBeHcTBO duryp. O0mime 1
CBOMCTBA JIBIKEHUI

82 Bunp! nBmkeHuit: mapanienbHbId IEPEHOC, IEHTPaTbHAS CHMMETPHS, 3epKaTbHAS 1
CUMMETPUS, TOBOPOT BOKPYT MPSMOit

83 [TpeoOpazoBanus momoowus. [Ipsmas u chepa Ditnepa

84 I'eomeTpuueckue 3a7aun Ha IPUMEHEHHUE JIBIKCHUS 1
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85 KonTtponbhas pabora "Bekropsl B mpocTpancTse" 1
O6o6matomee moBropenue 11 moHsATHI 1 METOI0B Kypca reomeTpun 10—11

86 KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "[lapaniensHOCTh IPSMBIX U TIIOCKOCTEH B 1
npoctpaHcTae”

87 O6o6matomee moropenue 11 moHsITHI 1 METOI0B Kypca reomeTpun 10—11 1
KJIACCOB, CUCTEMaTH3aIMs 3HaHU|: "BekTopbl B IpocTpaHcTBE"

88 Ob6o6maromee noropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11 1
KJIACCOB, CUCTEMaTH3alus 3HaHuil: "BekTopsl B ipocTpaHcTBe"

89 O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomeTpun 10—11 1
KJIACCOB, CUCTEMaTH3aIus 3Hanuii: "O0beM MHOTOrpaHHUKA"

90 O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomeTpun 10—11 1
KJIACCOB, CUCTeMaTH3anus 3HaHuii: "O0beM MHOTOIpaHHHUKA"
Ob6o6maromee noropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11

91 KJIACCOB, cucTeMaTu3anys 3Hanuit: "[nomaan moBepXHOCTH U 0OBEMBI KPYTIIBIX 1
Ten"
O6o6maromiee nopropenue 11 nmousTuii 1 MeTo0B Kypca reomerpuu 10-11

92 KJIACCOB, cCUCTeMaTH3alus 3Hanui: "Ilnomaan moBepXHOCTH B 0OBEMBI KPYTITBIX 1
Ten"

93 HroroBast kKoHTpoIbHAs paboTa

94 Wrorosas koHTposibHas paboTa

95 [ToBTOpEHME, 000OIICHUE M CHCTEMAaTH3allHsl 3HAHUH

9% Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ POJIh B PA3BUTHHA COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ POJIb B PA3BUTHHA COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

08 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ pOJib B Pa3BUTHUU COBPEMEHHBIX 1
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ POJTb B PA3BUTHHA COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHN

100 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJib B Pa3BUTHUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

101 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJib B Pa3BUTHUU COBPEMEHHBIX 1
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ POJTh B PA3BUTHHA COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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