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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHusl, TaK Kak 00eCredynBacT BO3MOXKHOCTh N3YUCHUS AUCLUTUIINH
€CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTApHOTO LHUKJIA.
[lockonpky  Jormyeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUEHUH
00yYaIOIUMUCS TIOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIaTb U ONPOBEpraTh TUIOTE3bl HEMNOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YAaCTHOCTH
(du3nYecKux 3aaau.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yrmyOnaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH ITpeIMeTHON obsacTn «MaTtemaThka u
nHpopMatrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPoheCcCHOHATBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIONINMH U yCUIUBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCS:

paciiMpeHue MpeAcTaBIeHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMHUpOBaHKE OCO3HAHNUS B3aUMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOINIMX OMHUCHIBATH U M3Yy4yaTh
pa3HbIe SBJICHUS OKPYXKAIOLIET0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHM CBONCTBaMH, 3HAaHHE TEOpEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh HA YEPTEKaxX, MOJCTSAX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalleHHs, KOHCTPYHPOBATb TE€OMETPUUECCKHUE
MOJIENH;

(opMUpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POIH AKCHOMATHUKU IIPH
IIPOBEJICHUN PACCYKIACHNN;

dbopMupoBaHHE YMEHHUS BJIa/JE€Th METOJAMHU JI0KA3aTeIbCTB U AJITOPUTMOB
pellIeHusl, YMEHHUS MX HPUMEHSTh, NPOBOJUTH J0Ka3aTeJbHbIE PACCYKICHUS B
XOJI€ peIICHHUs CTePEOMETPUUECKUX 3a7a4 U 3a71a4 C IPAKTHUECKUM COJIep KaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIIEKTYAJIbHBIX W  TBOPUYECKUX
CIOCOOHOCTEN 00yUarOMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTHU MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETpPUH:
YMEHHsI PacliO3HABaTh TMPOSBICHUS TC€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX U3HEHHBIX CUTYalMSX U MPU U3YUYEHUU JPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUSl pEATbHBIX CHUTYallUid, HMCCIEIOBAHUS MOCTPOEHHBIX MOJIEJEH,
HMHTEpIPETAlNK MOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIEpKATEIBLHBIMU JUHUAMH Yy4eOHOTO Kypca «l'eoMeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YIUIYyOJIEHHOM ypOBHE OOYyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSM y4€OHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yudenusa. Coaep:xanue oOpa3oBaHHs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IpPOrpaMMbl, paclpee€HHbIM IO rojaM OO0Yy4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHSATUAMHU U HaBbIKAMU MOCIIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yUaroluXCs, paclupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yUYEHHUIO TEOMETPHUH HA YTITyOJEHHOM YPOBHE MTO3BOJISIET:

co3garh ycinoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX IMpOrpamMM, OOECHeuuTh yriayOnaeHHoe
M3YUYEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MateMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOHKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yuéToM BbIOOpa Oyaymied npodeccuu, obOecreurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Heaento: 1,54 ayiuTopHOro
u3ydeHus u 1,54 camocrosTenbHoro usydenus), B 11 kinacce — 102 yaca (3 gaca B
Heneno: 1,54 ayuTopHoro uzydeHus v 1,54 caMOCTOSITEIbHOTO N3YUCHHUS).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajulesibHble M CKpelIMBaromuecss mnpsmble. [IpU3Hakum CKpemmBarOmMXcCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPAMBIX, [1apaUICIIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBA MapajJIeIbHOTO MNpOeKTHpoBaHUs. M300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: MapaulesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajlp, NapauleJenumne],
MOCTPOECHUE CCUCHUU.

IleprieHIUKYISAPHOCTD MPSIMOM U INIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENBHBIE W MEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wIockocTer. TeopeMa o TpEX MEepIEHIUKYJIIIpax.

Yrisl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOIOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpm3ma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] U €r0  CBOWCTBA.
Kparuaiime mnyTr Ha TIOBEpXHOCTHM MHOrOorpaHHuka. Teopema DJiinepa.
[IpoctpancTBeHHass Teopema Ilugaropa. Ilupamupa: n-yroiapHas NDHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHel
IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHMpPAaMHUIA, [NPaBUIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpasap, KkyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
TOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTU MPSAMOW MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIbHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpa HA YHUCIIO.
ITonsaTe xoMIuIaHapHble BEKTOpHI. [Ipu3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsamoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJd MeExXIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

IloHATHA: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKAas IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tema BpaleHUs:
IWIMHIP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. B3aumHoe pacnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Tein. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM mpsMol u
HAKJIOHHOM MpU3MBI, IWINHIPA, MUpaMHUIbl U KoHyca. OOBEM mIapa U mIapoBOTO
CErMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, OINHCAHHAs OKoJo wuuiauHapa. Ilepeceyenne cdepsl U 1mapa c



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaIlEHUS.

[Inomaas MOBEPXHOCTH IUIMHApPA, KOHYCA, IJIOMAab chephl U €€ YacTeu.
ITomobne B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nono6usix Quryp. IlpeobpazoBanue mnomoOus, romorerus. Permenue 3amau Ha
TJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BpPAICHUS: CEUEHUS LIIMHAPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUYEHHS KOHyca (mapajijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUS 11apa, METOAbl ITOCTPOCHHUS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO MEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXeHUE BeKkTopoB. CBoMCTBa BEKTOPHOro yMHOXeHUs. [IpsimoyronbHas
cucTemMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxeHne BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBI METOJ TMPU PEIICHUH T€OMETPUUYECKUX
3a/1au.

J{BUKeHUs1 B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxeHus. [|BUkeHUsT U paBEeHCTBO (UTYD.
OO6mme cBoiicTBa JBIWKECHWH. Buasl JIBMKEHWI: NapaUleIbHBIA IIEPEHOC,
LHEHTpaJlbHasg CHMMETpPHS, 3€pKaJIbHasi CUMMETpHUS, IMOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BocMTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEeTrocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCThIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsg OSCTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PACCyK/IEHUN, BOCTIPUUMYNBOCTD
K MAaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENHOCTHIO;

6) TpynoBOe BocnuTaHMeE:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccudn W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U



caM000pa30BaHMI0 HAa TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PELICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWN JJi1 pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YEeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMHU, OBJIAACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYKD M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeiesICHUs] TIOHSITUHN, YCTaHABIMBAThH CYILIECTBEHHBIN MpPHU3HAK KiIacCUPUKAIIH,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOJABI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOAUTD MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI;

BBIOMpATh CMOco0 pelieHnus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauwboliee TMOAXOMSIMUNA €  y4&ToM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOIMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, siBJIEHUs, MpoIliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTAThH
MPEANOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETA Ha
BOIPOC U JUIsS pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHUJIOB H
(dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOpMaluu 1o CaMOCTOSATEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMATH U (DOPMYIIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBbI, pemaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJCHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTUX YYACTHHKOB
nuajora, oOHapy>XKMBaTh Pa3jIudue U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayi, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM  Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pelleHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaAJIbHOU
paboThl mTpu pemeHuu Y4eOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXIaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAUHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAaMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

@ CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pEelIeHNH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

@ I[PUMEHATh AKCUOMBI CTEPEOMETPUU U CJIECACTBUSA U3 HUX MHPHU PELICHUH
F€OMETPUYECKUX 33/1a4;

@ KiaccuuIpoBaTh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE;

@ CBOOOJHO OMEepUpoOBaTh TMOHSATUSMHU, CBA3AaHHBIMM C yIJIaMH B

MIPOCTPAHCTBE: MEXAY IPSAMBIMA B NIPOCTPAHCTBE, MEXAY MNPSIMOU M
IJIOCKOCTBIO;



CBO6OI[HO ONCpupoOBaThb MOHATHAMU, CBA3SAHHBIMU C MHOT'OI'PaHHUKAMMU,

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAaHHUKOB (IIpH3Ma,
nupamMua, MPSIMOYTOBHBIN Mapajuieienunes, Kyo0);

KJIacCU(UIIMPOBATL ~ MHOTOTPAaHHUKH,  BBIOMpAass  OCHOBaHUA  JUJIs
KJ1accuuKaIuu;

CBOOOJIHO  OMNEpPUPOBAaTh  TMOHSATUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOI'PaHHHUKOB TJIOCKOCTHIO;

BBITIOIHSATH napajieabHoe, LIEHTPaJIbHOE u OPTOTrOHAJIbHOE

MPOCKTUPOBaHKUE (UTYp HA TJIOCKOCTH, BBITIOJNHATh W300pakeHus puryp
Ha TUIOCKOCTH;

CTPOUTH CCUYCHHA MHOI'OI'PAHHHKOB PA3JIMYHBIMH MCTOAAdMH, BBIIIOJHATDH

(BBIHOCHBIC) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BH/JI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIAQAM  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
MMpaMuJia), FCOMETPUUECKUX TEJ C TPUMEHEeHHeM (hopMYyII,

CBOOOJIHO OINEpPUPOBATH MOHATUSMH: CUMMETPHUSI B TIPOCTPAHCTBE, LIEHTP,
OChb M IIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IJIOCKOCTb CHUMMETPHUHU
burypsi;

CBOOOJTHO OIEpUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBIITIOJIHATD I[CﬁCTBPIH HaJl BCKTOpaMH,

pemars 3agaadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOILICHUNU U

HaxO0XXJICHUE TCOMETPUYCCKUX BEIMYHMH, MPUMEHSS W3BECTHBIC METOJIbI
MIPU PEIICHUH MAaTeMaTUYeCKUX 3a7a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CII0KHOCTH,

IIPUMEHSTh IPOCTEMIIME NPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, NpPeoOpa3oBbIBaTh W HHTEPHIPETHPOBATH HHPOPMALIUIO O

MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
YepTeKax U pUCYHKaXx;

INPpUMCHATH  IMOJYYCHHBIC 3HaHU Ha  IIPAKTHKC!: CpaBHHUBATH u

aHAJU3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh MU3yYCHHBbIE MOHSTHS B
mpoliecce IMOUCKAa  pelieHus MaTeMaTH4ecKd CchopMyIMpoBaHHOM
npoOJieMbl, MOJACIHPOBATH pPEAJIbHbIE CUTYyallUM Ha SI3bIKE TE€OMETPHH,



HCCICA0BATE ITOCTPOCHHBIC MOACIM C HCIIOJIb30BAHHUCM I'COMCTPUYCCKUX
MOHITHUHA M TCOPCM, allllapaTa anre6p1>1, peuiaTb IMPAaKTHUYCCKUC 3aaaydu,
CBA3AHHBIC C HAXOXICHUEM I'COMETPUICCKHUX BCIINYNH;

HMCTb IPCACTABICHHA 00 OCHOBHBIX JTalax Pa3BUTHA T'COMCTPHUH KakK

COCTaBHOM 4acTu (yHIAaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniry 11 kiacca oOyyaromuics HayquTCst:

CBO6OI[HO OIICPpHUPOBATH IIOHATHUAMH, CBA3AHHBIMH C HI/IJ'II/IHI[pI/I‘-ICCKOﬁ,

KOHUYECKOH U c(hepudecKor MOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOJTyYeHUS;

ONEpPUPOBAThH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALICHMS: IUIMHPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teia BpalleHus (UWIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIlCHUS;

KJ'IaCCI/I(I)I/IIII/IPOBaTL B3aMMHOC PACIIOJIOKCHUC C(i)epBI H IINTIOCKOCTH,

BBIYUCJEATE BCIWYMHBI 3JICMCHTOB MHOI'OI'PAHHHMKOB M TCJI BpPAIICHUA,

O0OBEMBI U IUIOIIAIM MOBEPXHOCTEH MHOTOIPAaHHHUKOB W TEJl BPAILCHUA,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBO6OI[HO OIcpupoBaThb IOHATHUAMHU, CBA3AHHBIMH C KOM6I/IHaHI/I$IMI/I TCI

BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy U
OINKCAaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAS] B MHOTOTPAHHUK WJIU TEJO
BpallCHNs,

BBIUUCIISTH COOTHOUICHHSI MEXTy IUIOIIAIMU TOBEpXHOCTEH U 00bEMaMu
MMOJOOHBIX TEN;
M300pakaTh M3y4yaemble (QUTYphl, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE

YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUs TEJI BPAILLICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HHPOpPMALUIO O

MPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax;

CBO6OIIHO OIICPHUPOBATH ITOHATUCM BCKTOP B ITPOCTPAHCTBC,
BBIIIOJIHATD OIICPpAllMM Hald BEKTOPAMU,

3a71aBaThb IJIIOCKOCTL YPAaBHCHHUCM B I[CKapTOBOfI CUCTEMC KOOPAWHAT,



pemaTrb rCOMCTPUICCKUC 3aaa4 Ha BBIYUCIICHUC YIJTIOB MCXKAY IMPAMBIMHA

H IINIOCKOCTAMHM, BBIYHCICHHUC paCCTOSIHI/II?I OT TOYKH A0 IINIOCKOCTH, B
CJI0M, Ha IPUMCHCHHUEC BEKTOPHO-KOOPAMHATHOIO MCTO/JIa ITPHU PCIICHUH

CBOOOJTHO ONEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JIBDKEHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;
BBITIOJIHATh M300paXKeHUS] MHOTOTPAHHMKOB U T BpAIIGHUS TpU

MapaJJIEeIbHOM ~ TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIbHOMN
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHUs MOA00MS;

CTPONUTH CCUCHHA MHOTI'OT'PAHHUKOB M TCJI BPAIICHHA: CCUHCHUA HHUIJIIMHApPA

(mapayienbHO U NEPHEHIUKYIISPHO OCH), CEUEHUs KOHYyca (MapaiieabHbIe
OCHOBAHHIO U MPOXOIAIIUE YepPe3 BEPIUHY ), CEUSCHUS I1apa;

WCIIOJB30BaTh METOABI TOCTPOCHMS CEYEHUM: METOXA CJIENO0B, METOJ
BHYTPEHHETO NPOECKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIOCKOCTH;

AOKa3bIBATb I'COMCTPUYICCKUC YTBCPIKIACHUA,

MPUMEHSATh TeoMeTpuueckre (akThl IS PEIICHHUS] CTEPEOMETPUUIECCKUX

3a7a4, NPEANOJIATAIOIINX HECKOJbKO IIAroB pPELICHUS, €CIU YCIOBUS
MIPUMEHEHHUS 3/1aHbI B SIBHOW 1 HESIBHOU (hopme;

peuiaTb 3aJa4d Ha A0Ka3aTCIbCTBO MATCMATHUYCCKHX OTHOILLICHUH U
HaX0XXACHUC I'COMCTPUUCCKUX BCIIMYNH,

IMPUMCHATH IPOTrpaMMHEBIC CPCACTBA U IJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTCMBI ITPH PCHICHUHU CTCPCOMETPUICCKHUX 3aaa4;

IMPpUMCHATDb IMOJIYUYCHHBIC 3HaHUA Ha IMPAKTUKC: CpaBHUBATDL,

aHAJTM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYalluU, IPUMEHSTh U3yUCHHBIC
MOHATHS, TEOpPEMbI, CBOWCTBA B IMPOIECCE I[IOMCKA  PEIICHUS
MaTeMaThyecku  cOpPMYJIUPOBAHHOM  TPOOIEMBbI,  MOJEIUPOBATH
peajbHbIe CHUTYallMM Ha SI3bIKE T'€OMETPHUH, UCCIEI0BATH MOCTPOCHHbBIC
MOJIEIM C UCIOJIb30BAaHUEM TE€OMETPUUYECKUX TOHSATUH U TEOpEM,
anmapara anreOpbl, pemarh MPaKTUYECKUE 3aJladd, CBS3aHHBIE C
HAXO0XKJIEHUEM T€OMETPUUYECKUX BEIUYMH;

HUMCThb IIPCACTABJICHUA 00 OCHOBHBIX 3Tamax Pa3BUTHA T'COMCTPHUHU KaK

COCTaBHOM YacTu GyHJAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne n/n

HaumeHoBaHMe pa3/ieioB U TeEM
NPOrpaMmMbl

KoauuyecTBo yacoB

Bcero

KonTpoJbHbie
paboThI

IIpakTHyeckue
padoThI

JueKTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

Beenenue B crepeoMeTpurro

23

PO https://resh.edu.ru/
O6pazoBaTenbHas Tuiargopma
LECTAhttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

B3anMHOe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE

POII https://resh.edu.ru/
O6pazoBaTenbHas argopma
LECTAhttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

[TapamiensHOCTh NPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

PO https://resh.edu.ru/
O0pasoBarenbHas miaTgopma
LECT Ahttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-
ege.sdamgia.ru/ Mart100
https://math100.ru/

[lepneHqUKYIAPHOCTD NPSMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE

25

POII https://resh.edu.ru/
O0pasoBarenbHas maTgopma
LECTAhttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

Vrael u PaCCTOAHUSA

16

PO https://resh.edu.ru/
O6pasoBarenbHas maTgopma
LECT Ahttps://lecta.rosuchebnik.ru/
Pemy EI'D https://mathb-

ege.sdamgia.ru/ Mar100




https://math100.ru/

6 MHororpaHHuKu

PO https://resh.edu.ru/
O6pasoBarenbHas maTgopma
LECT Ahttps://lecta.rosuchebnik.ru/
Pemy EI'D https://mathb-

ege.sdamgia.ru/ Mart100
https://math100.ru/

7 Bexkrops! B mpocTpaHCcTBE

12

POIII https://resh.edu.ru/
O6pazoBaTenbHas Tiargopma
LECTAhttps://lecta.rosuchebnik.ru/
Pemry ET'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

[ToBTOpeHue, 06001mEeHNEe 1
CUCTEMAaTH3aINs 3HaHUH

POIII https://resh.edu.ru/
ObpazoBarenbHas maaTdopma
LECTAhttps://lecta.rosuchebnik.ru/
Pemy EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KIIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMmbl

KoaudecTBO 9acoB

JuexkTpoHHble (U¢poBbLIE)
o0pa3oBaTe/bHbIC PeCYpPChl

Bcero

KoHnTpoubHbIe
padboThI

IIpakTHyeckue
padboThI

AHanuTHyecKas reoMeTpust

15

PO https://resh.edu.ru/
O6pazoBarenbHas maThopma
LECT Ahttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

[ToBTOpEeHME, 0000IIEHNE U
cCUCTeMaTHu3alus 3HaHUN

15

PO https://resh.edu.ru/
Oo6pa3oBarenbHas maThopma
LECT Ahttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-
ege.sdamgia.ru/ Mat100
https://math100.ru/

O06bEM MHOTOTpaHHHUKA

17

POUI https://resh.edu.ru/
Ob6pa3oBarenbHas maaThpopma

LECTAhttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

Tena BpaieHus

24

PO https://resh.edu.ru/
Oo6pa3oBarenbHas aThopma
LECT Ahttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

[Tnomany moBepXHOCTH U OOBEMBI
KPYTJIBIX TEJ

POIII https://resh.edu.ru/
O6pazoBatenbHas argopma

LECTAhttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mar100




https://math100.ru/

6 JBrxeHus

PO https://resh.edu.ru/
Oo6pa3oBarenbHas maTgopma
LECT Ahttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

[ToBTOpeHue, 0600mEeHUE U
cUCTeMAaTu3alus 3HaHuH

17

POUI https://resh.edu.ru/
O6pazoBatenpHas atrgopma

LECTAhttps://lecta.rosuchebnik.ru/
Pemry EI'D https://mathb-

ege.sdamgia.ru/ Mat100
https://math100.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




IHOYPOYHOE IINIAHUPOBAHUE

10 KIIACC
A - ayAUTOPHBIN KosmuecTBo yacos
Ne ara ok; C - Buasl 1 popmbl
Tema ypoka A YOI KonTtpouasnslie | [IpakTtnueckne A bop
n/n u3y4eHHsl | caMocTosiTeqbHOe | Beero KOHTPOJIA
padoThI padoThI
H3Y4YeHHe

Paznes 1. BBegenue B crepe

omMeTpuio (23 yaca)

OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE TUIOCKOCTH,
napajIeNIbHBIX MPSIMBIX
(OTpE3KOB), CepeIMHBI OTPE3KA.

1 Henena

A

VYeTHBI onpoc

IlonsTHA cTEepeOMETpUH: TOUKA,

npsAMasd, IJI0CKOCTb, IIPOCTPAHCTBO.

OcHoBHbIE NpaBUiIa U300pakeHUs
HA PUCYHKE TIOCKOCTH,
napajIeNIbHBIX MPSIMBIX
(OTpE3KOB), CepeIMHBI OTPE3KA.

IIucbMeHHbIH
KOHTPOJIb

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IepeceKarouecs
npsiMasi ¥ IIOCKOCTb;
MIOJTYTIPOCTPAHCTBO.

IIuceMeHHBIH
KOHTPOJIb

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IepeceKarouecs
npsiMasi ¥ IIOCKOCTb;
MIOJTYIPOCTPAHCTBO.

2 Henens

YcTHbIi onpoc

MHOrorpaHHHKH, H300payKeHUE
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX
buryp, HeCyIEeCTBYFOIIHUX
00BEKTOB.

IIucbMeHHBIH
KOHTPOJIb

MHOrorpaHHuKH, H300paXKeHHE
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIIMX
00BEKTOB.

IIucbMeHHBIH
KOHTPOJIb

AXCHOMEI CTCPCOMCTPHUU U TICPBLIC

3 Henens

Y CTHBII onpoc




CICACTBUA U3 HUX.

AKCHOMEI CTCPCOMECTPHH U IICPBBIC
CICACTBUA U3 HUX.

VYeTHBI onpoc

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
cienctBus u3 HUX. CriocoOsl
3aJ]aHNs IPSAMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS
IIPSIMBIX U IIJIOCKOCTEM.

TIuceMeHHbBIH
KOHTPOJIb

10

N3006paxeHune ceyeHU nmupamMuibl,
Ky0a 1 IpU3MBbI, KOTOPbIC
MIPOXOJAT uepes3 ux peéopa.
N300pakeHue nepeceveHust
MTOJIYYEHHBIX IIIIOCKOCTEM.
PackpammBaHue mocTpoeHHBIX
CCUYCHHUI pa3HBIMHU I[BETAMH.

4 nenensd

YceTHBI o1poc

11

N3o0pakeHne ceueHuit mupaMubl,
Ky0a 1 IpU3MBbI, KOTOpPbIE
MIPOXOJAT uepe3 ux peéopa.
N300paxeHne nepecedeHust
ITOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHne mocTpoeHHBIX
CeUEHHI Pa3HBIMH I[BETAMH.

IIuceMeHHBIH
KOHTPOJIb

12

N300pakeHne ceueHNi MMpaMuIbL,
Ky0a ¥ IPU3MBbI, KOTOpPHIE
HPOXOJIAT yepe3 ux péopa.
N300paxeHune nepecevyeHus
MOJTYYEHHBIX TJIOCKOCTEH.
PackpamBanne NoCTpOSHHBIX
CEUYCHUI pa3HBIMHU IIBETAMH.

TIuceMeHHBIH
KOHTPOJIb

13

N3o0pakeHne ceueHnit mupaMu/Ibl,
Ky0a ¥ IpU3MBbI, KOTOpBIE
MIPOXOJIAT uepes ux péopa.
N300paxeHue nepecevyeHus
MOJTYYEHHBIX TJIOCKOCTEH.

5 Henensa

YcTHbI onpoc




PaCKpaHII/IBaHI/Ie MOCTPOCHHBIX
CEUeHUM Pa3HbIMH IBETAMMU.

14 Meton SJIGILOB JIIT IOCTPOEHUS IIncrMmennsbrit
CCUCHUM. KOHTPOJIb
MeTton UcneHOBv JUJIS1 IOCTPOEHUSA } T Rp——

15 |ceuenmii. CBoiicTBa nepeceyeHU
MPSMBIX U TJIOCKOCTEH. KOHTPOID
Meton crnenoB Uil IOCTPOEHUS

16 |ceuenwuit. CBoMcTBa IepecedeHuil | 6 Hexens VYeTHBI onpoc
IPSIMBIX U IJIOCKOCTEM.

[TocTpoeHune ceueHuit B MMpamMuze,

17 KyOe 1o TpéM ToukaM Ha pEOpax. [TucrmMeHHBIH
Co3znaHne BBIHOCHBIX YEPTEXKEN U KOHTPOJIb
3aMKCh I1aroB MOCTPOEHUSI.

ITocTpoeHue ceyeHnii B MUpaMuIe,

18 KyOe 1o TpéM ToukaM Ha pEOpax. [TucrmMeHHBIH
Co3znaHne BBIHOCHBIX YEPTEXKEH U KOHTPOJIb
3aIKCh I1aroB MOCTPOEHUSI.

IlocTpoeHue ceueHuii B mupaMu/e,

19 KyOe 110 Tpém TOUKaM Ha p é6pavx. 7 nenens VYeTHbIi onpoc
Co3znaHue BBIHOCHBIX YEPTEXKEN U
3aIACh 11aroB MOCTPOEHUSI.

ITocTpoeHue ceueHnii B Mupamu/Ie,

20 KyOe 1o TpéM Toukam Ha pé6pavx. VerHsiii onpoc
Co3znaHue BBIHOCHBIX YEPTEXKEN U
3aIKCh I1aroB MOCTPOEHUSI.

IloBTOpEHME MIIAHUMETPUN:

1 TeopeMa 0 TpONOPLHOHAIBHBIX [InceMeHHbIN
otpeskax. [logobue KOHTPOJIb
TPEYrOJIbHUKOB.

22 |IloBTOpEHNE TUIAHUMETPUH: 8 Hepens [IncemenHbli
Teopema Menenasi. PacueTs! B KOHTPOJIb

CEUYCHHSX HAa BBIHOCHBIX YEPTEKAX.
VicTopust pa3BUTHS IIIAHUMETPUU U




CTEPEOMETPHH.

23

KoHnTtponbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus".

A

1

KonTponbhas
paborta

Pa3gen 2. BzaumHoe

PACmoOJ0KCHHEC MPAMBIX B IT

OCTpaHCTBe (6 4acoB)

24

B3anMHOe pacnionoxeHue npsMbIx
B IIPOCTPAHCTBE.
CkpemuBaromuecs mpsiMble.
ITpu3Haky CKpEIMBAIOIINXCS

npsaMmeix. [lapamiensHbie npsMbie B

IIPOCTPAHCTBE.

C

TIuceMeHHBIH
KOHTPOJIb

25

AHann3 KOHTPOJIbHOM paboTHI.
Teopema 0 CyleCTBOBAHUU U
€AMHCTBEHHOCTH IPSIMOM
IapaJuIeIbHOMN TaHHOM IPSIMO,
MPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha
JIaHHOM mpsimoit. Jlemma o
MEePECEUCHUH NTapajlIeIbHbIX
MPSIMBIX MJIOCKOCTBIO.

9 Henena

YeTHBI o1poc

26

[TapamiensHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX MapaIIENIbHBIX
npsMeIx. Teopema o
CKPEHIMBAIOIINXCS MTPSIMBIX.

VYeTHBI onpoc

27

[MTapannenbHOE TPOSKTHPOBAHHUE.
OcHOBHBIE CBOICTBA
napajuIeIbHOTO IPOSKTHPOBAHUSI.
N300pakeHue pa3HbIX GUryp B
napaJuieIbHON MPOESKIIHH.

[ InceMeHHBIN
KOHTPOJIb

28

[lenTpanbsHas nmpoekuus. YToi c
COHAIPABJICHHBIMHA CTOPOHAMH.
YTroi Mexay IpsIMBIMU.

10 genensa

VYeTHBI onpoc

29

38.,[[3‘11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B

[InceMeHHBIH
KOHTPOJIb




| mpocrpancrse.

Paznen 3. [lapajasieabHOCTh NPSIMBIX U IJIOCKOCTEN B MpocTpaHcTBe (8 4acoB)

30

[ToHsTHS: MapaIETbHOCTD MPIMOI
Y TJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak napamiebHOCTH MPSIMON
u iockoctu. CBoiicTBa
MapajyIeIbHOCTH MPAMOU 1
TIJIOCKOCTH.

C

IIncrMeHHEbIi
KOHTPOJIb

31

['eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C [1APAJUIETBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.

11 Hemens

VYeTHBI onpoc

32

[ToctpoeHue ceuenus,
IIPOXOJSAIIETO YEPE3 NaHHYIO
MPSIMYIO Ha 4epTekKE U
MapaJuIeIbHOTO APYTOW MPSMOM.
Pacuér oTHOIIEHUI.

IIncrMeHHEbIi
KOHTPOJIb

33

[MapannensHas mpoekuus,
MPUMCHCHUC IJII MOCTPOCHU A
CeueHHIA Ky0a U mapasuieseuIe/a.
CaoiicTBa napasiesenureia u
TIPU3MBI.

IIuceMeHHBIH
KOHTPOJIb

34

[TapannenpHbIE IIIOCKOCTH.
IIpu3Haky napajIenbHOCTH IBYX
IIJIOCKOCTEM.

12 nenens

VYeTHBI o1npoc

35

Teopema o napajieIbHOCTH U
€JIMHCTBEHHOCTH IIJIOCKOCTH,
MPOXO/SIIEH yepe3 TOUKyY, He
MPUHAJICKAILYIO TaHHOMN
INIOCKOCTH H CJIEACTBHS U3 HEE.

IIucbMeHHBIH
KOHTPOJIb

36

CBoiicTBa mapayieabHbIX
IUIOCKOCTEH: 0 MapajieIbHOCTH
NPSMBIX IIepeceyeHns Ipu

[InceMeHHBIH
KOHTPOJIb




IIEPECEYCHUH IBYX NapaJlIEIbHBIX
IJIOCKOCTEN TPETHEN.

CaoiicTBa napamieabHbIX A
TUTOCKOCTEH: 00 0Tpe3kax
napajieNIbHBIX MPSIMBIX,

37 | 3aKJIFOYEHHBIX MEXKITY 13 Henensa 1 YcTHBIIM onpoc
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O
NIEPECEYECHUH NTPSIMOU € ABYMs
[apaJuIeJIbHBIMU MIJIOCKOCTSIMU.

Pa3nea 4. IlepneHAnKy/JSIPHOCTD NPSAMBIX M IJIOCKOCTEH B MPOCTPaHCTBe (25 yacoB)

38 [ToBTOpenue: Teopema [Tudaropa A 1 [IncemenHbIM
HAa IJIOCKOCTH. KOHTPOJIb

39 IloBTOpEHME: TPUTOHOMETPUS C 1 IInceMeHHBIH
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA. KOHTPOJIb

40 CaoiicTBa Ky0a 1 IPSAMOYTOJIHHOTO 14 nexens A 1 Vermbiit onpoc
napajuleJenunesa.
Brruncnenue JIMH OTPE3KOB B C .

41 |kyOe u IpsIMOYTOJIbHOM 1 Hucomenmpii
napajuleJenunese. KOHTPOJIR
[lepneHauKyISIPHOCTD MPAMOMN U C

4p |MIOCKOCTH. [Ipusnak } 1 [TncemeHHbIM
NEPIEHIUKYISPHOCTH PSIMON U KOHTPOJIb
IJIOCKOCTH.
[leprieHAUKYISAPHOCTD NPAMOUN U A

43 |HIOCKOCTH. Hpusnax . 15 nenens 1 YcTHbIi Onpoc
NEPNEHIUKYIJISIPHOCTH IPSIMON U
IJIOCKOCTH.

44 KoHnTtponbHas pabora 3a 1 A 1 1 KonTponbhas
MI0JIyTO/IHE. pabota

45 |Teopema O CylIeCTBOBaHUH U C 1 [TuceMeHHbIN
€IMHCTBEHHOCTH IIPSIMOM, KOHTPOJIb

IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYIISIPHON K INIOCKOCTH.




[InockocTH U epreH UKy PHBIE
UM IPSIMBIE B MHOTOI'PaHHUKAX.

AHann3 KOHTPOJIbHOM paboThI.

46 |IlnockocTy v neprneHANKYIsipHbIe | 16 Henens YcTHBINM onpoc

UM TIPSIMbIE B MHOTOI'PaHHUKAX.
[TepienaAuKyIsIp U HAKJIOHHAS. o
PHCHMKYIAP [InceMenHbIN
47 |IlocTpoeHune NepneHIuKyIIsipa u3
KOHTPOJIb
TOYKHU Ha NIPSIMYIO.
[TepnienanKymsip ¥ HaKJIOHHAS. o
PHICHMKY P ITucbmeHHbIM
48 |IlocTpoeHue nepneHAuKyIspa u3
KOHTPOJIb
TOYKH Ha TIPSIMYIO.
Teopema o0 TpEX nepneHAUKYISIPAX .

49 P P PLCHMKYJIAD 17 nenens YcTHbIi Oonpoc

(mpsiMasi U oOpaTHas).
Teopema o TpEX nepneHAUKYISIPAX
p P PHICHMKY AP CamocrosiTenbHas
50 [(upsmas u oOpaTHas).
paborta
CamocTosiTenbpHast paboTa.

51 Yrosn MexXay CKpENIMBAOIIUMUCS [TuceMeHHbIN
MPSIMBIMHU. KOHTPOJIb
[Touck nepreHIuKyISpHBIX

52 |OpsIMBIX C TOMOIIBIO 18 Henens VYeTHBI onpoc
MEePIEHANKYIISIPHBIX MJIOCKOCTEH.

[InceMenHbIN

53 | OpToroHanabHOE MIPOEKTUPOBAHUE.

KOHTPOJIb
[Toctpoenue ceuenuii kyoa,

54 |TPH3MBL MIPaBUJIBHON ITUPAMU/IBI C [IncemenHbli
MTOMOIIIBIO0 OPTOTOHATBHOM KOHTPOJIb
MIPOCKITUH.

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHON MMUPAMHUIBI C .

55 | > 1P DamMuiL 19 nenens VYeTHbIi onpoc
MTOMOILIbIO OPTOTOHATBHOM
MIPOEKIUN.

56 |[CummeTpus B IpOCTPAHCTBE [InceMeHHbIN
OTHOCHUTEJBHO MJIOCKOCTH. KOHTPOJTb

I1nockoCTH CUMMETpHIl B




MHOTI'OrpaHHUKAax.

[Ipu3Hak nepneHauKyJISpHOCTH C .
P o PHICHANKY P [TuceMeHHbII
57 |npAMON U TUIOCKOCTH Kak
KOHTpPOJIb
CJIEJICTBHE CHMMETPHH.
[IpaBuiIbHBIE MHOTOTPAHHUKH. A
58 |Pacuér paccTosHMIA OT TOUKH J10 20 nepens YeTHBIH onpoc
IIJIOCKOCTH.
[IpaBunbHBIE MHOTOTPAHHUKH. C .
N N [InceMeHHbIN
59 | Pacuét paccTosiHUIA OT TOYKH JI0
KOHTPOJIb
IJIOCKOCTH.
CrniocoObl OMyCTHTH C
60 |TEPHCHIHNKYILIPBL: CHMMETPHA, [IncemenHbIM
CABUT TOYKH I10 NapaJIIeIbHOU KOHTPOJIb
MPSIMOU.
CnBur no HenapauieIbHON A .
61 a1 N P . 21 wenens VYcTHbI onpoc
IPSIMOH, U3MEHEHUE PACCTOSHUH.
Konrponbnas pabora "B3anmuoe A
KontponbHas
62 | pacnoyioKeHue NpSIMbIX U aGoTa
IJIOCKOCTEH B MpocTpaHCTBE". P
Paznea S. Yribl u paccrosinus (16 yacos)
[ToBTOpEHME: Yroa MEXKIY C
MPSIMBIMU Ha MJIOCKOCTH, .
[IncemeHHbIM
63 | TpUroHOMETpPHS B IPOU3BOJIILHOM
KOHTPOJIb
TPEYroJIbHUKE, TEOpEMA
KOCHHYCOB.
AHaIM3 KOHTPOJIBHON pabOTHI. A
IToBTOpEHME: Yroi MeX .
64 P y oy 22 "enensd VYcTHbli onpoc
CKpEUIMBAIOIIUMHUCS NPSIMBIMU B
IIPOCTPAHCTBE.
I'eomeTpryeckue METOBI C .
[InceMeHHbIN
65 | BBIUHUCIICHUS yTJIa MEXIY
KOHTPOJIb
MPSIMBIMU B MHOTOT'PAHHHKAX.
66 | IByrpanusbiii yros. CBONCTBO C [TuceMeHHbII
JIMHENHBIX YIIJIOB IBYTPAHHOTO KOHTPOJIb




yIiia.

67

[TeprieHAUKYISIPHBIC MIIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYIISIPHBIX TUIOCKOCTEH.

23 menens

VYeTHBI onpoc

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TEOpEMA O MPSIMOK
MepECeUYEeHMs IBYX IUIOCKOCTEN
MEPIECHINKYISPHBIX TPEThEN
IIJIOCKOCTH.

YcTHbI onpoc

69

IIpstMoyTONbHBIN NapaIeNenuIes;
Ky0; U3MEpeHus, CBOCTBa
IPSIMOYTOJIBHOTO
napajuiesienune a.

TIuceMeHHBIH
KOHTPOJIb

70

Teopema o guaronanu
MPSIMOYTOJIBHOTO
napajuieJienunesa u cleJCTBUE U3
HeE.

24 uenens

YcTHbI onpoc

71

CrepeoMeTpuueckue u
NPUKITaHbIC 337a49H, CBSI3aHHBIE CO
B3aUMHBIM PACIIOJIOKCHHUEM
IPSIMBIX U TDTOCKOCTH.

IIucrMeHHEbIi
KOHTPOJIb

72

[ToBTOpEHME: CKPEIINBAIOIIHECS
MMpAMBIC, TAPAJUICIIBHBIC TINIOCKOCTH
B CTaHJAPTHBIX MHOTOIPaHHHKAX.

TIuceMeHHbIH
KOHTPOJIb

73

[Tapa napayienbHbIX I0CKOCTEH
Ha CKPEIMBAIOLINXCS MPSMBIX,
paccTOsSHUE MEKITY
CKPEIMBAIOIMMUCS TPSIMBIMU B
IIPOCTBIX CUTYalUsIX.

25 nenens

YeTHBIH o1poc

74

PaccrosiHue OT TOUKH 110
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
J10 IIJIOCKOCTH.

VYeTHBIM onpoc

75

Beruncnenue paccTossHUN MEXIY
CKPEIIMBAIOIINMUCS IPSIMBIMH C

IIucbMeHHBIH
KOHTPOJIb




ITOMOILBIO NEPIIEHANKYIIIPHON
IIJIOCKOCTH.

TpéxrpaHHblii yroJ, HEPaBEeHCTBA C

76 |A1% TPEXTPAHHBIX YIIIOB. Teopema 26 Henens 1 [IucemeHHbI
ITugaropa, TeopeMbl KOCUHYCOB U KOHTPOJIb
CUHYCOB JIJIsl TPEXTPAHHOIO YIJIA.

DneMeHThI chepruuecKon C .
[TnuceMenHbII
77 |reoMeTpuu: reoae3u4eCKue JIMHUU 1
KOHTPOJIb
Ha 3eMiie.

73 Konrponsnas padora "Yrisl u A 1 1 KonTponbHas

paccTostHus". paborta
Pa3znen 6. Muororpanauku (7 yacoB)
AHaIM3 KOHTPOJIBHON pabOTHI. A

79 | CucreMaTu3anus 3HaHUN 27 uenens 1 VYeTHbIi onpoc
"MHOTrOrpaHHUK M €ro 3JIEMEHTHI'".

[Mnpamuna. Buael nupamu. A .

80 pavii A pamuil 1 YcTHbIN onpoc
[IpaBunpHas nupamMuaa.

31 [Ipusma. [IpsiMast 1 HaKJIOHHAA C 1 [IncemenHbIM
npusMel. [TpaBuiibHas npusma. KOHTPOJIb
[Ipsamoit napauienenunes, A

82 |mpsMOyToNbHBIN Napaienenunes, |28 Henens 1 VYeTHBIM onpoc
Ky0.

33 BrlTyKkiible MHOTOTpaHHUKH. C 1 [IncemenHbli
Teopema Ditnepa. KOHTPOJIb
Brinykibie MHOTOTpaHHHUKH. C N

o [TnuceMenHbII

84 |Teopema Jinepa. [IpaBusbHble U 1

KOHTPOJIb
MTOJIYITPABUJIbHBIE MHOTOTPAHHUKH.
Konrponbnas padora A KonTponbHas

85 |, " 29 nenens 1 1

MHororpanHuku'. pabota
Pasjen 7. BekTopbl B npocTpancTie (12 yacon)
AHaIM3 KOHTPOJIBHON pabOTHI. A

86 |IlonsTe BeKTOpa Ha IIOCKOCTH U 1 VYceTHBI onpoc
B [IPOCTPAHCTBE.

87 |CymMa BEKTOPOB. C 1 ITuceMeHHbII




KOHTPOJIb

88 |Pa3HOCTH BEKTOpOB. 30 Henens A 1 Y cTHBINM onpoc

C [TuceMeHHbII

89 |IIpaBwmiio mapauienaenumnesa. 1

KOHTPOJIb
C ITucemeHHbIM
90 |YMHOXEHHE BEKTOpa Ha YUCTIO. 1
KOHTPOJIb
A KonTponbhas

91 |IIpome:kyTOYHAsi ATTECTALMS. 31 "enens 1 1 p

pabora
AHanu3 npoMeKyTOYHOM A
aTTecTaluu. Paznoxxenue BekTopa .

92 HH- & p 1 VYerHbIit onpoc
o 0a3ucy TpEX BEKTOPOB, HE
JIeKAIIMX B OHOU MIIOCKOCTH.

Brruucnenue yria Mex C .
M y IIucemeHHbBIM
93 |BekTOpaMH B IPOCTPAHCTBE. 1
KOHTPOJIb
CkansipHO€ IPOU3BEICHUE.
94 |[IIpocreiimmue 3a1a4u ¢ BeKTopamu. |32 Henmens A 1 Y cTHBIM onpoc
. C [TuceMeHHbBII
95 |Ilpocreiinme 3a1auu ¢ BEKTOPaMH. 1
KOHTPOJIb
. C [TuceMeHHBI
96 |Ilpocreiinme 3a1auu ¢ BEKTOPaMH. 1
KOHTPOJIb
97 |Ilpocreiimune 3a1aun ¢ BeKTopaMu. |33 Hexenst A 1 YcTHBINM onpoc
Pasnea 8. [loBTopeHue, 06001eHHe M ccTeMATH3alUs 3HAHUH (5 YacoB)
O06001IeHNEe U CUCTEMATH3AIIHS A .

98 o H 1 VYeTHBI onpoc
3HAHMI.

99 O060011IeHEe ¥ cUcTeMaTh3alusg C 1 IIncrMeHHEbIi
3HAHMM. KOHTPOJIb
O06o001IeHre 1 cucTeMaTH3aIus C [TuceMeHHBIN

100 ! H 34 nenens 1
3HaHUH. KOHTPOJIb

101 O06o001IeHre U cucTeMaTH3aIus C 1 [TuceMeHHBIN
3HAHMM. KOHTPOJIb
O06001IeHNe U CUCTEMaTU3ALIHS A .

102 o 1 1 VYerHblit onpoc
3HAHUH.

OBUIEE KOJIMYECTBO YACOB I10 102 6 0




|TIPOTPAMME




11 KIIACC

Jara A - ayIMTOPHBIN Buabl n
e H3y4YeHus ypok; C - KonnuyectBo 4yacos (opmbl
I /;1 Tema ypoxka CaMOCTOSITEIbHOE KOHTPOJIsA
U3ydyeHune Beero Kontpoasnbie | IlpakTnueckue
padoThI padoThI
Pasznen 1. Ananutudeckasi reomerpus (15 yacon)
[ToTOpenue Tembl "KoopnuHaTsl 1 Henensa A o
1 |BekTopa Ha IJIOCKOCTH U B 1 OIPOC
MPOCTpaHCTBE". P
) [ToBTOpenue Temsl "CkansapHoe A 1 YcrHblid
IIPOU3BENICHUE BEKTOPOB". oIpoc
3 [ToBTOpenue Temsl "Brruncienue yria C 1 [TruceMenHbII
MEXy BEKTOPAMH B IPOCTPaHCTBE" . KOHTPOJIb
[ToBTOpeHue TeMbl "YpaBHEHHE 2 "Hexaens A o
4 | npsMOH, IpOXOoAdIlel Yepe3 ABe 1
TOYKH" onpoc
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, C 1 [TnceMeHHbII
yYpaBHEHHUE IJIOCKOCTH B OTPE3KaxX. KOHTPOJIb
6 VYpaBHEHUE ITOCKOCTH, HOPMAJIb, C 1 [TnceMenHbII
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax. KOHTPOJIb
3 Henens A VYcrHbrit
7 | BeKTOpHOE NMPOU3BEICHHUE. a 1
Onpoc
] JIvHeitHbIe HEpaBEHCTBA, JTUHEUHOE A 1 VYcrHblid
IpOrpaMMHUpPOBAHUE. oIpoc
9 JIvHeitHbIe HEpaBEHCTBA, TUHEHOE C 1 [TruceMeHHbII
IpOrpaMMHUpPOBAHUE. KOHTPOJIb
10 AHanmMTUYeCcKHe METObl pacuéTa yria | 4 Henens A 1 VYTl
MEXYy NPSMBIMUA B MHOTOTPaHHUKAX. orpoc
AHanmuTUYECKHE METO/IbI pacyéTa yria C TRy
11 |MexXay MIOCKOCTSIMU B 1 KOHTDOIE
MHOTOI'PAHHHKAX. P
OpMyJia pacCTOSIHUS OT TOYKH J10 VMCbMEHHbIN
12 |[D C 1 I1




TJIOCKOCTH B KOOPJMHATAX. KOHTPOJIb
13 HaxosieHne paccTosiHMI OT TOYKH 10 | S Heaend A 1 VYcTHbIi
IUIOCKOCTH B KyO0e. orpoc
14 HaxoxneHnne paccTossHUM OT TOYKH 10 C 1 IIncrmennsbIit
IJIOCKOCTH B MPAaBWJIBHOW NTUpPaMUJE. KOHTPOJIb
15 Konrponbnas padora A 1 | KonTponbHas
"AHanuTuyeckas reomeTpus’. pabota
Pasnea 2. [loBTopeHue, 06001eHue U cucTteMaTusanus 3Hanuii (15 yacon)
AHaM3 KOHTPOJIBHON pabOoTHI. 6 Henens A V oTHE
16 |CeueHnss MHOTOIPaHHUKOB: 1 OIDOC
CTaHJAPTHbIE MHOTOI'PAHHHKHU. P
17 CedeHust MHOTOTPAaHHUKOB: METOJ] C 1 IInceMenHEbIi
CJIEJIOB. KOHTPOJIb
CeueHurss MHOTOTPaHHUKOB: C .
ITucbmeHHbIM
18 |craHmapTHBIE IIOCKOCTH, 1
. KOHTpPOJIb
TIePECEUYCHHS MPSIMBIX M TUIOCKOCTEH.
19 [TapamtensHble NpsMbIE U IVIOCKOCTH: | 7 HeAeus A 1 YcTHbI
napajyieJIbHble CEUCHUS. Onpoc
20 [TapamienpHble NpsAMBIE U IIOCKOCTH: A 1 VYcTHbI
pacy€T OTHOIIECHHI. onpoc
[TapannenbHbIE TPSMBIE U TNTIOCKOCTH: C N
21 TJIBI MEXKIY CKPEIIUBAIOIIIMHUCS 1 TTuceMeHHbI
Y Y cKp KOHTpPOJIb
PSIMBIMH.
[lepnenaukyasipHbIE TIPSIMBIE U 8 Henens A
TJIOCKOCTH: CTaH/IaPTHBIC Maphl .
sap P . YCTHBIN
22 | nepneHIuKYISPHBIX IIOCKOCTEN U 1 OIPOC
MPSIMBIX, CHMMETPUHU p
MHOTOTPAHHHUKOB.
[lepnenaukysipHbIE TIPSIMBIE U C .
PHCHAHMKY AP p [IncemeHHbIM
23 | MJIOCKOCTH: T€OpEMa O Tpex 1
KOHTPOJIb
NEePHEHANKYISIPAX.
[lepnenaukynsipHbIC TPSIMBIC U C .
PHCH/MKYLP P [TnceMeHHbIM
24 |IJIOCKOCTH: BBIYMCIICHUS UIMH B 1
KOHTPOJTb
MHOTOIPaHHHKAX.




IToBTOpEHME: MIIOImAAN

9 Henens A

YcTHBIN

25 | MHOTOYTOJILHUKOB, (DOPMYIIBI 715 1 OIIDOC
TI0IIAeH, COOOPaKEHUS TO00uUS. p
[ToBTOpEHME: Mo A .

YcTHbIi

26 | MHOTOYTOJILHUKOB, (hOPMYJIBI IS 1 OIIDOC
TI0MAeH, COOOpaKEHUS MO00HUS. p
[ToBTOpEHME: mIOImMAH C .

p s ITucemeHHbIM

27 | MHOTOYTOJILHUKOB, (hOPMYJIBI JJIS 1 KOHTDOLLL
TI0MaJeH, COOOpaKeHUs MO00uUs. P
[1nomanu ceuenunit MHOrorpanHukoB: | 10 Hexens C .

N [IucemeHHbIM

28 | mIom@aay MoBEpXHOCTEN, pa3pe3aHus 1

KOHTPOJIb
Ha YacTH, COOOpaKeHUs MOI00MSL.
[Tnomanu ce4eHnit MHOTOTPAHHHUKOB: C .
N [TruceMeHHbII
29 | momaay MoBEPXHOCTEH, pa3pe3aHus 1
KOHTPOJTh
Ha YacTH, COOOpaKeHUs MOI00MSL.
KontponbHas padota "[loBTOpeHue: A
KonTponbHas
30 |MHOTOrpaHHUKH, CEUEHUS 1
" paborta
MHOTOTPaHHUKOB'.
Pa3znen 3. O0bém MHOrOorpanHuka (17 yacos)
AHanmu3 KOHTpoIbHOM paboTel. O0bEM | 11 Hemens A .
YcTHBIN

31 |Tenma. O6beM NPAMOYTOJIBLHOTO 1 OIIDOC
napajuieJenunesa. P

32 3anmauyn 00 yaABOCHUHU Ky0a, 0 A 1 [TucemMeHHBIM
KBaJIpaType Ky0a; 0 TPUCEKIINH yTIa. KOHTPOJIb
CrepeomeTpuueckue 3a1auu C .

P p N A, [TucbmeHHbIM

33 |cBs3aHHBIE C 00BEMOM 1

KOHTPOJTb
MPSIMOYTOJIBHOTO MapasuIesIeIuIe 1a.
[IpuknaaHeie 3a1a4u, CBSI3aHHBIE C 12 Henens A o
.. YcrHbli
34 | BbluMCIieHHEM 00BEMA 1 OIDOC
PSIMOYTOJIBHOTO MapasuiesIeuIe 1a. P
.. . C [IucemeHHbIM
35 |OOBEéM npsAMON NPU3MBI. 1
KOHTPOJIb
36 |CrepeomeTpudecKue 3aaauu, C 1 ITuceMeHHBIN

CBSI3aHHBIC C BRIUKCIICHHEM 00HEMOB

KOHTPOJIb




MPSIMOU TIPU3MBI.

37 [IpuknagHbie 3a1a4, CBI3aHHBIE C 13 Henens A 1 VcrHBIT
00BEMOM MIPSIMOI TPU3MBI. onpoc
Brruncienue 00LEMOB TEII C A .

. YcTHbBIN

38 |momolbio onpeAeaIEHHOTO HHTETpara. 1 OIIDOC
OO0BEM HAKJIOHHOM MPU3MBIL. P
Brruucienue 00EMOB TeII C C .

.. ITnceMeHHBIN

39 |nmomolbI0 ONpeAeIEHHOI0 UHTETpaia. 1

. KOHTPOJIb
O0bEM IUpaMHIBI.
dopmyna 00bEMa MUPAMUIBI. 14 nenens A .
YcrHbIN

40 |OtHomeHne 06bEMOB MUPAMUJ C 1 OIIDOC
0OIIIUM YTJIOM. P
dopMmyia 00bEMa MUPaAMHUIEL. C o

pMy P I IInceMeHHBIN

41 |OrtHomeHue 00BEMOB TUPAMUJ C 1

KOHTPOJIb
00IIIM yTJIOM.
CrepeomeTpuyecKkue 3a1auu, C

4 CBSI3aHHBIE ¢ 00BEMaMU HAKJIIOHHOMH 1 ITuceMeHHBIN
npu3Mbl. CTepeoMeTpUUECKUE 3aauH, KOHTPOJIb
CBSI3aHHBIE C 00bEMAMU TUPAMHU/TIBI.

15 menens A KontponrHas

43 | KonrtposbHas padota 3a |1 nmoixyroaue. 1 p

pabota
AHann3 KOHTPOJIbHOM paboTHI. A

44 [IpuknaaHeie 3a1a4u 110 TEME 1 YcTHEIN
"O0BEMBI TeN", CBsI3aHHBIE C 00BEMOM onpoc
HAKJIOHHOM MPU3MBI.

[IpuknagHbie 3a1a4u 110 TEME C .
" - " .. IInceMeHHBIN
45 O0BéMEI Ten", CBsI3aHHBIE C 00BEMOM 1
KOHTPOJIb
MUPaMUJIBL.

46 [Ipumenenue 06bEMOB. Beruncienue 16 Henensa C 1 IInceMenHEbIi
PACCTOSIHUS JO MJIOCKOCTH. KOHTPOJIb

47 KonTponbhas pabota "O6beM A 1 KonTponbhas
MHOTOTrpaHHHKa". pabota

Pasnen 4. Tena Bpamenus (24 yaca)
48 | [{rymHaprYecKas NOBEPXHOCTD, | C | 1 | |HI/ICI)M€HHI)II7I




00pasymolIue MUINHIPUIECKON

MTOBEPXHOCTH. KOHTPOIb
AHann3 KOHTPOJIbHOM pabOTHI. 17 nenens
49 Humunaap. [psamoit kpyroBoii VYcTHbli
unuHAp. [1nomans moBepxHoCcTH onpoc
HMINHAPA.
Konuueckas moBepxXHOCTb, N
i YCTHBIN
50 |oOpa3yrolre KOHUYECKOM SIboc
noeepxHoctu. Konyc. P
51 Ceuenne KOHXC& MJIOCKOCTBIO, ITuceMeHHBIN
napauieIbHON MIIOCKOCTH OCHOBAHMSI. KOHTPOJIb
57 VYceuénnslit konyc. M3o0paxeHue 18 nenenst [TruceMenHbII
KOHYCOB M YCEUEHHBIX KOHYCOB. KOHTPOJIb
53 [Tnomank 6OKOBOM OBEPXHOCTH H Y cTHEIN
MIOJIHOM TOBEPXHOCTU KOHYCA. Onpoc
54 Hnomzizu, OOKOBOI MMOBEPXHOCTH U IIncrMenHEbIi
MIOJIHOW MOBEPXHOCTU KOHYCA. KOHTPOJIb
CrepeoMmeTpruecKHe 3a1a41 Ha 19 Henens
55 |AOKA3ATENbCTBO U BLIYHCICHHE, VYTl
MMOCTPOEHUEM CEUEHUH ITUITUHAPA, oTpocC
KOHYycCa.
CrepeomeTpHuuecKkue 3aa4u Ha
56 J0Ka3aTeJIbCTBO U BBIUHCIICHHE, YceTHBIN
MOCTPOEHUEM CEYEHUN HUINHAPA, onpoc
KOHYycCa.
57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C [TucbmeHHbIM
HAJTUHAPOM. KOHTPOJIb
58 [IpuknaaHeie 3a1a4u, CBSI3aHHBIE C 20 nHenens IIncrmennsbIit
HUJIUHAPOM. KOHTPOJIb
59 |Cdepa u map. ¥ CTHbIl
OTpOC
60 |Ilepecedenue cdepsl U mapa ¢ [TucemMeHHBIM
iockocThio. Kacanue mapa u cepsl KOHTpPOJIb

IJIOCKOCTHI0. By u n3obpaxenue




mapa.

[Tepecedenue cdepsl U mapa ¢ 21 nenenst A

6] |MIOCKOCTBIO. Kacanue mrapa u cpepsr 1 VYcrHblii
IUIOCKOCTHI0. By u nuzobpaxenue orpoc
mapa.

62 VYpasuenue chepsl. [Tnomans cheps A 1 VYTl
1 €€ YacTeu. onpoc

C [TucbmeHHbIM

63 |Cummetpust cdepsl U mIapa. 1

KOHTPOJIb
CrepeomeTpuueckue 3a1a4i Ha 22 venens A
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, .
N VYcrHblii

64 | cBs3aHHBIE CO c(hepoil U mapom, 1 OIDOC
MOCTPOCHUEM UX CEUCHHI p
TJIOCKOCTHIO.

CrepeoMeTpUUeCKHe 3a]1a41 Ha C
JIOKa3aTeJIbCTBO U BHIYUCIICHHE, .
N [TnceMeHHbIM
65 |cBs3aHHBIC CO c(hepoil U mapom, 1
o KOHTPOJTb
MOCTPOEHUEM UX CCUCHHM
TJIOCKOCTBIO.

66 [IpuknaaHbie 3a1a4u, CBSI3aHHBIE CO C 1 IInceMenHEbIi
chepoit U mapom. KOHTPOJTh
[ToBTOpEHME: OKPYKHOCTH Ha 23 "Henenst A .

YCTHBIN

67 |mmockocTH, BEIYUCICHHUS B 1 oIIDOC
OKPY>KHOCTH, CTAaHIaPTHBIE TIOT00WSI. P

68 Pasnmnubsie KOMOMHAIIMY TEI A 1 YcTHEIN
BpAaIlleHUs 1 MHOTOTPAHHHUKOB. OTpocC

69 3amauu o Teme "Tesa v MOBEpXHOCTH C 1 [TucbmeHHBIM
BpaleHus". KOHTPOJIb

70 3agaum o Teme "Tena u moBepxHocTH | 24 Hepens C 1 IInceMenHEbIi
BpauieHus'. KOHTPOJIb

71 Kontponbhas pabota "Tena u A 1 1 KonTponbhas
MTOBEPXHOCTHU BpamieHus". pabota

Paspnea S. Ilsiomaau noBepxXHOCTH U 00bEMBI KPYIJIBIX TeJI (9 4acoB)
72 | O6bém mumuaapa. Teopema 06 | | C | 1 | Vernsiit




00BbEME MPSMOTO HUITUHIPA. onpoc
AHaIM3 KOHTPOJIBHON pabOTHI. 25 "Henenst A

73 Brruncnenue o0ObEMOB TeN € 1 YcerHbIN
MTOMOIIBIO OTPEICIEHHOTO HHTETpaa. oTmpoc
O06BEM KOHYCA.

74 ITnomany 6OKOBOH M IOJTHOM A 1 Y cTHBIN
MMOBEPXHOCTH KOHYCA. Ompoc
CrepeoMeTpHUUeCKHUE 3a1a4Un C .

p p Alatd, . IInceMeHHEBIN

75 | cBsi3aHHBIE C BEIUUCIEHHEM 00HLEMOB 1

KOHTPOJIb
IWIMH]IPA, KOHYyCA.
[IpuknagHeie 3aaa4u 10 TEME 26 Henens A o
" . N YcTHbIi
76 |"OOBEMBI U TUTOIAAN TOBEPXHOCTEH 1
" orpocC
Ten".
O0BEM 1Iapa U apoBOro CEKTopa. C
Teopema 06 o6bEMe mapa. [Tnomasns

77 chepnl. CTepeoMeTpudecKue 3a/1auu, 1 [MucbmeHHBIM
CBSI3aHHBIE C BEIYUCIEHUEM 00BEMOB KOHTPOJTb
mapa, mapoBOro CETMEHTa 1
1apOBOT'0 CEKTOpA.

[IpuknagHbie 3a1a4u 110 TEME C
"O0BEMBI TeN", CBI3aHHBIE C 00BEMOM

7g |uapa u MiIomabo chepsr. 1 [TruceMeHHbII
CoOTHOILIIEHUS MEXKTY TUIOIIAAsIMU KOHTPOJIb
MMOBEPXHOCTEN U 00bEMaMH MTOJOOHBIX
TEN.

[TogoOHBIE TENa B TPOCTPAHCTBE. 27 Henenst A
N3menenne o0bEMa pu MOA00HH. .
YcTHBIN

79 | CrepeoMeTpruuecKre 3a1auu, 1 OIDOC
CBSI3aHHBIE C BBIUHMCIIEHHEM 00HEMOB p
TeJI ¥ TJTIONAJAEH MTOBEPXHOCTEM.

Kourponrnas padota "Ilnomagu A
p P N Haa KonTponbHas

80 |moBepXHOCTU U OOBEMBI KPYTIIBIX 1

ren" paborta

Pa3nen 6. /IBu:xenus (5 yacon)




JIBuKEeHMsI MpOCTpaHCTBA. C

]1 Otob6paxenus. [IBuxenus u 1 [InceMenHsbI
paBeHcTBO (puryp. OOmIMe CBOICTBA KOHTPOJIb
BVOKEHWH.
AHanu3 KOHTPOJIbHOM paboTel. Bunel | 28 Henend A

32 JIBMKEHUI: MapaJIeNIbHbINA MEPEHOC, 1 VYcTHbli
LEHTpaJIbHasi CAMMETPHS, 3epKaJlbHas orpoc
CUMMETPUS, TOBOPOT BOKPYT MPSIMOIA.

33 [IpeobpazoBanus nomoodus. [Ipsmas u C 1 [TucemMeHHBIH
ctepa Diinepa. KOHTPOJIb

34 I'eomeTprueckne 3agaun Ha C 1 [IncemeHHbIM
IIPUMEHEHUE JIBH)KECHUS. KOHTPOJIb

85 KonTponbHas 'I‘)a60Ta "BekTops! B 29 nepens A 1 | KonTponbHas
IpOCTpaHCTBE". pabota

Paznen 7. lloBropenue, 0000menue u cucremarusanus 3Hanmii (17 yacon)

AHanu3 KOHTPOJIBHOU PaOOTHI. A
Ob6o6maromee mopropenue 11

36 MOHATHI U METOJI0B Kypca reOMETpUHU 1 VYcrHblii
10—11 knaccoB, cucTeMaTu3alus onpoc
3HaHui: "[lapaenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MpocTpaHCTBeE".
O6o6matomee moBTopenwue 11 C

]7 MIOHATUHN U METOJIOB Kypca F€OMETpUU 1 IInceMeHHBIH
10—11 xmaccoB, cucTeMaTU3anus KOHTPOJIb
3HaHui: "BekTopsl B mpocTpaHCcTBe".

88 |I[IpomeskyTOUYHAS aTTeCTAIMS. 30 Henens A 1 1 KonrponbHas

paborta

O6o6maromee moBTopenue 11 C

89 MIOHATUH U METOJIOB Kypca F€OMETpUHU 1 IInceMeHHBIM
10—11 xmaccoB, cucTeMaTU3aus KOHTPOJIb
3HaHuil: "BekTopsl B mpocTpaHcTee.

90 |O6obmaromiee moTopeHue 11 C 1 [TuceMeHHBIN
MOHSTUN U METOJIOB Kypca reOMEeTpUH KOHTPOJIb

10-11 xnaccoB, cucTeMaTH3aI s




3HaHuil: "O0beM MHOTOTpaHHUKA'.

AHanu3 npoMeXyTouHO# aTtrectaniu. | 31 Hemens
O6o06matomiee moropenue 11 Ve THbL

91 |moHATUI U METOJIOB Kypca Tr€OMETPUH
10-11 knaccoB, cucreMaTHu3aIyst onpoc
3HaHui: "O0beM MHOTOTrpaHHUKA'" .
O6o6matomee moBropenwue 11
MOHSITUN U METOJIOB Kypca T€OMETpUH Ve THbL

92 |10-11 xiraccoB, cuCTeMaTH3aIHUs
3Hanuil: "[lnomanyu mnoBepxHoCTy u orpoc
00BEMBI KPYTIBIX TEN"
Ob6o6maromee nopropenue 11
MOHSTUH ¥ METOJIOB Kypca T€OMETPUH TTHCEMEHHLL

93 |10-11 xyaccoB, cuCTeMaTH3aIUs
3HaHui: "[l1omaaym moBepXHOCTH U KOHTpOIb
00BEMBI KpyTIIbIX Ten"

94 IToBTOpEHME, O606I.L[6HI§C " 32 Henensa Y cTHBIN
CHUCTEMAaTH3AIIs 3HAHUM. OTpoC

95 IloBTOpEHME, O606I.H€Hlile u [TucbmeHHbI
CHUCTEMaTH3aIUs 3HAHUM. KOHTPOJIb
Ucropust pa3BUTHS CTEPEOMETPUN KaK

96 |HAYKHH €€ poJib B pa3BUTUHU [TruceMeHHbII
COBPEMEHHBIX MHKEHEPHBIX U KOHTPOJIb
KOMITBIOTEPHBIX TEXHOJIOTHH.
Ucropust pa3BuTus crepeomeTpuu Kak | 33Henens

g7 |HayKAH €€ poJib B pPa3BUTUHU VYcTHbI
COBPEMEHHBIX MHKEHEPHBIX U onpoc
KOMITBIOTEPHBIX TEXHOJIOTHH.
Ucrtopust pa3BUTHS CTEPEOMETPUN KaK

gg |HAYKAH €€ poJIb B Pa3BUTHH YcTHbI
COBPEMEHHBIX WHKEHEPHBIX U ompoc
KOMITbIOTEPHBIX TEXHOJIOTHH.

99 |Hcropust pa3BUTHS CTEPEOMETPUN KaK [TuceMeHHbII
HayKH U €€ pOoJib B Pa3BUTHHI KOHTPOJIb




COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT UM

Hcropust pa3BUTHS CTEPEOMETPUH KaK

34 uenensa

100 |HaYKHH €€ poJIb B pa3BUTUHU 1 ITncemenHbIl
COBPEMEHHBIX NHKEHEPHBIX U KOHTpPOJIb
KOMIIBIOTEPHBIX TEXHOJIOTUH.

HcTopus pa3BUTHS CTEPEOMETPUH KaK

101 |HaYKHH €€ poJIb B Pa3BUTHH 1 IIncbMeHHBIN
COBPEMEHHBIX HH)XCHEPHBIX U KOHTPOJIb
KOMIIBIOTEPHBIX TEXHOJIOTUH.

Hcropust pa3BUTHS CTEPEOMETPUN KaK

107 |HAYKAH €€ poJIb B Pa3BUTHH 1 YcTHbI

COBPEMEHHBIX NHKEHEPHBIX U orpoc

KOMITBIOTCPHBIX TEXHOJIOTHIA.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
I'eometpus. 10-11 kmaccel: yueb. aiis o0eo0pa3oBat. yUpeKASHUM: 0a30BbIN 1
npoduin. yposuu / JI.C.Atanacss, B.®.byry3os, C.b.Kagomues u np. - 22 us . -
M.: [Ipocsewmenue, 2023.

METO/IMYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

1. 'eomerpus. 10-11 kmaccer: yueb. mis o01eo0pa3oBart. yUpekIeHHM: 0a30BbIN U
npodui. yposuu / JI.C.Atanacsix, B.®.byty3os, C.b.Kagomues u np. - 22 u3n. -
M.: IIpocBemienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

1. POII https://resh.edu.ru/

2. O6pazoBarenbshas mwiargpopma LECT Ahttps://lecta.rosuchebnik.ru/

3. Learningappshttps://learningapps.org/

4. Beepoccuiickasi accoluaiys yauTesier mateMaTuku. https://raum.math.ru/
5. ¥Ypokxu Marematuku https://urokimatematiki.ru/biblioteka/type/11

6. MaTepHetypok https://interneturok.ru/

7. Pewy EMN EM—2023: 3apaHus, OTBeThI, pelleHus (sdamgia.ru)
8. MAT100 math100.ru — IToxaroroska xk EI'D u OI'D mo maremaTuke

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA YYEBHOE ObOPYJIOBAHUE
PaGouee / yuyeOHOe MecTO O0OydYarwIIerocs CO3JaHO C YYEeTOM  €ro

WHIMBHUIYaJIbHBIX BO3MOXKHOCTEH M 0COOBIX 00pa30BaTEIIbHBIX TOTPEOHOCTEH.
Pabouas cranuus AppleMacmini

MonwuTtop 19" ViewSonic

Kinasuarypa USB Apple Keyboard

Mpeis USB Logitech

Haynauku

Muxkpodon

Axkycrtuyeckas cucrema 25 W Logitech

Beb-kamepa

Ckanep A4

[TpuHTEp J1a3epHBIN, YEPHO-OEIbIi

Mukpockorn 1udposoit Digital Blue QXS.

Kommiekt mudpoBoro yued6Horo o0opyaoBaHus Ajisi MpoBeaeHUs GU3UUECKUX UCIBITAHUN U
bu3MONIOrHYeCKUX HAOMIOIEHUH B AOMAalIHUX ycioBusax (matuuk apixanus DTO037, matamk
yacToThl cokpamieHust cepana DT155A, peructparop nanubix FourierSystemsInc.-USBLink,
natuuk Temmneparypel FourierSystems -DT029, natuuk pH-metp DTO17(c s3nextponom
DTO018), nmatunk ocBemennoctu DT009-4, natumk Biaxknoctu DTO014, matuumk paccTostHUs




DT020-1, natuuk naBiaenus DTO15-1).

doroanmnapat Canon PowerShot A3100IS +Kapra mamsitu SD Transcend

Knasuatypa ¢ Oompmmmvu kHomkamu BNCDistribution — ClevyKeyboard u paznensromeit
KJIABHIIIN HAKJIAJIKOH

KomneroTepHslil posuiep

Ha6op HOBCTHBIX BHIHOCHBIX KOMIIBIOTCPHBIX KHOIIOK MaJIbIX

BrmocHas KOMIIBIOTCPHAA KHOIIKA CPEAHAA

CereBoit pmnbtp-yumautenb SVENOptima 5 m

[Ipu opranuzanuu y4yeOHOrO MeCTa YUMTHIBAIOTCS BO3MOXXHOCTU MU OCOOCHHOCTH
MOTOPHUKH, BOCIIPUATHUS, BHUMAHMSI, TAMITH peOeHKa.



