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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcss OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMsI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHUpyeMoe NpU  HU3YyYEHUU
OOyYarOIIMMUCS TOHITUIHHBIX OCHOB F€OMETPHUH, MPHU JI0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN IPU PEIICHUH T'€OMETPUUYECKUX
3a/a4, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJA, B YaCTHOCTU
dbuznyecKkux 3aaad.

[lenas ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOUIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUM,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPoheCCuOHATBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUHM Ha YIriIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0O YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MAaTeMaTHUYECKUX MOJEISIX, MO3BOJIIONIMX OMHUCHIBATh M H3y4yaTh
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHITUITHOTO anmnapara 1no pasieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dopMupoBaHHe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKUE
MOJEIIH;

(opMUpOBaHNE NOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (pOpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJECHNUN PACCYKIACHUM;



dbopMHupOBaHUE yMEHUS BIAJCTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
peIIeHMs, YMEHHUS WX TPUMEHSATH, MPOBOJWUTH JOKA3aTEIbHBIC PACCYKICHHS B
XOJIC PEIICHHS CTEPEOMETPUUECKUX 3a7a4 1 3a/1a4 C IPAKTUICCKUM COACPIKAHUEM,
dbopMHpoBaHHE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCMOMATHUKH B MTPOBEJICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CrocOOHOCTEM 00y4JaronmMxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PyHKIIMOHATLHON TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHUS pPaclo3HABaTh TMPOSBICHUS TC€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEalbHBIX JKMU3HEHHBIX CUTYalMSIX W TPHU U3YUCHUU IPYTHUX
y4E€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIEAOBAHUS TOCTPOCHHBIX MOJCIIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBmsarorca: «lIpsMble W IUIOCKOCTM B IIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMI», PEICBAHTHBIMM TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4eOHOTro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHHSM, HO U 10 Tofam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
MIPOTPAMMBI, pacHpeleAEHHBIM 0 TOoJaM OOYYEHHS, CTPYKTYpHPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. OTO  TO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
IrCOMETPUUCCKUMH TMOHSATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPECTABICHUN 00YJaIONUXCs, PACIINPSS U YIITyOJIssI
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4eHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3math  ychmoBus i auddepeHumnanuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpOrpaMM, OOECHeuuTh YriIyOJIEHHOE
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro peaMmera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yaéToM BBIOOpa Oymymied mpodeccun, obOecnedynBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble M CKpeIIMBaromuecss npsmble. [Ipu3Hakm CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOrO MpOeKTUpoBaHMs. WM300paxeHue
¢buryp B mapayiesibHON MPOEKUUU. YTIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeopemMa O IIpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJSIPHOCTH  ABYX
IockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHAas NUPaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
JOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOW MHPaMUJbI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuieNenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETpPHUS HPaBUIbHOU
nUpamMubl.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3IOKEHUM BEKTOpAa IO TPEM
HEKOMILIaHApHbIM  BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvst: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUPaMHUAbl U KoHyca. OO0BEM 11apa U IIapoBOTO
CerMEHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAaHHAas OKoJo uuiauHapa. Ilepeceyenne cdepsl u 1mapa c
wiockocThio. Kacanune mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIUHY), CEUCHUS I1apa, METObl IOCTPOCHHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpssmoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. Paznoxkenne Bekropa
no Oazucy. KoopaMHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBwkenus mpoctpaHcTBa. OTtoOpakenus. [[BuKeHUsS W paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LHEHTpaJbHAsl CUMMETpPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HAaCTOSALIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JAYXOBHBIX LIEGHHOCTEW POCCUHCKOI0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOrO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedd mnpodeccnrt u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATILHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHEHHE MATeMAaTHYCeCKUX 3HAHWK Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KYJIbTypOH KaK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEI0BATEILCKYIO JCSITEIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN  MEXJy MOHATUAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHHUSA, BbIOMpAaTh Hauboyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOLIEHUs], SCHO, TOYHO, T'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 33a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NIPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaKk  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh 1€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYX AaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEpPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B NPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHSMHU, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JO0KA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHHN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpencTaBICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIEC MOHSATHUS B
npolecce IMOMCKAa PpelIeHHs] MaTeMaTH4ecKH  chopMynnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEANbHBIE CUTyallUM Ha S3bIKE T'C€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, peliarb MPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTHA.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTSAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

ONEepUpPOBATh MOHATUAMHU, CBI3aHHBIMU C TE€JIaMH BpAIICHUS: IUIHHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJ1acCU(PUIIMPOBATH B3aUMHOE PaCIooKeHue chephl U IMIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHUS,
FEOMETPUYECKHUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOI0O0HBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3a/1a4i Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MO 00US;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO ¥ MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHATh TeOMETpUUYecKre (aKThl JII PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIAaroB pELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUCHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4ecKu  CPOPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MNPAKTUYECKHE 3a/laud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n NMPOrpamMMbl Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBeneHue B crepeoMeTpurio 23 1
) B3anmHOe pacrnioniokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTb MPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
Yrisl 1 pacCTOSIHUS 16 1
6 MHororpaHHuku 7 1
Bexkrops! B IpocTpaHCcTBE 12
g HOBTOPCHHC, 000011IeHNe U cUcTeMaTU3alus 5 )
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




11 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Komrpomusre | MpaxTiseckie (undposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwme, O606H.I€Hlf€ u 15 |
cUCTEeMaTH3alus 3HAHUH
3 OO0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwMeE, O606HI€HI§G u 17 )
CUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiia U300pakeHUs Ha
PHUCYHKE TIIOCKOCTH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

03.09

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSMas,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiia N300paKEeHUS HAa PUCYHKE
IIJIOCKOCTH, IapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

05.09

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsiMasi v TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

05.09

IlonsTus: NnepeceKarommecs mI0CKOCTH,
nepecekarommecsa npamasa 1 miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

10.09

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

12.09

MHororpaHHuKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

12.09

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC

17.09




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

19.09

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

19.09

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBL, KOTOPBIE IPOXOIAT Yepe3 X
pé€bpa. M3obpakeHne nepecedcHus
IIOJIY4EHHBIX II0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

24.09

11

N306paxkenue ceueHuit nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€opa. M3o0pakeHne nepeceueHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

26.09

12

N300pakeHne ceueHni mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 X
pé6pa. N3o0paxeHue nepeceueHus
IIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

26.09

13

N3o06paxkenue ceueHnit nupamuabl, Kyoa u
NPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pE€opa. N3o0pakeHne nepeceueHus
NOJIYYEeHHBIX TIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUEHHUM Pa3HBIMH LIBETAMH

31.09.

14

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI

02.10




15

Merton ciaeaoB AJisi HOCTPOCHUSI CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

02.10

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

07.10

17

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

09.10

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3aMUCh 111aroB
MOCTPOCHHUS

09.10

19

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

14.10

20

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/'I M 3aI11MCh HI1aroB
MIOCTPOCHHSI

16.10

21

[ToBTOpenue mnanumerpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

16.10

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH

21.10




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

23.10

24

B3anmHOe pacnosnoxeHue IpsiMbIX B
npocrtpancTse. CKkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapanenbHble npsMele B
IIPOCTPAHCTBE

23.10

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAIECH HA JaHHOU
npsmMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

05.11

26

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX mapauieNbHBIX NpAMBIX. Teopema o
CKPELIMBAIOIIMNXCS MPSAMBIX

07.11

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApPAJIEIBHOTO
npoektupoBanus. 300paxeHune pa3HbIX
¢buryp B napajjiesbHON NPOEKIUU

07.11

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY IPSAMBIMU

12.11

29

3ajaun Ha TOKa3aTeILCTBO U
HCCIIENOBaHNE, CBA3AHHBIC C
pPacnoIoKEHUEM MPSIMBIX B POCTPAHCTBE

14.11

30

Ilonsatus: Nnapaie;ibHOCTb HpﬂMOfI n
IJIOCKOCTU B IPOCTPAHCTBC. HpI/I3HaK
napajiCJIbHOCTH HpﬂMOfI " IJIOCKOCTH.

14.11




CBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

31

['eomeTpuueckue 3aJauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeNIbHOCTBIO IMPSAMBIX M IIIOCKOCTEHN
B IIPOCTPAHCTBE

19.11

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

21.11

33

[TapannenpHast npoeKUHsl, IPUMEHECHUE
TSI IOCTPOCHUS CEUCHHM Ky0a 1
napasienenunena. CBoncTBa
napajuieenumnea u mpu3Mbl

21.11

34

HapaJ'IJIGJIBHBIC IITOCKOCTH. HpI/IBHaKI/I
napajiCJIbHOCTH ABYX IUIOCKOCTEH

26.11

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAILEH
yepes TOUKY, He PUHAJICKALLYIO JaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

28.11

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeCceueHust
[IpY IIEPECEUECHUH IBYX apaljIeIbHBIX
IIJIOCKOCTEN TpeThen

28.11

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapaJlyICIbHBIX IMPAMBIX,
3aKJIIOUEHHBIX MEKy NapalIeIbHbIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
JBYMs ITapaJUIEIbHBIMU IJIOCKOCTIMHU

03.12




38

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

05.12

39

[ToBTOpEHME: TPUTOHOMETPHS
HPSIMOYTOJIBHOTO TPEYroJIbHUKA

05.12

40

CgoiicTBa Ky0a B MPSIMOYTOJIBHOTO
napasuiesenumnena

10.12

41

Brruncnenue JUMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM Mapauieenurneie

12.12

42

[TepnieHIUKYIAPHOCTD NPSMON U
miockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

12.12

43

[IepnieHIMKyYIAPHOCTD NPSMOK U
miockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

17.12

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOML, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYIISIPHON K MIIOCKOCTH

19.12

45

IInockoctu u NEPNECHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

19.12

46

IInockoctu u NEPNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

24.12

47

[lepnieniuKynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHauKyspa U3 TOUYKH Ha

IPSAMYIO

26.12

48

[lepneHauKyIsip ¥ HAKJIOHHASA.

26.12




[TocTpoeHue neprneHuKyspa U3 TOYKU Ha
PSIMYIO

Teopema o Tpéx nmepneHAUKYIIpax

49 14.01
(mpsimast 1 oOpaTHas)
Teopema o Tpéx nmepneHAUKyIIpax

50 16.01
(mpsimast 1 oOpaTHas)

51 VYron Mexay CKpeIUBarOIIUMUCS 16.01
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 IIOMOIILI0 NCPIICHAUKYIIAPHBIX 21.01
IUIOCKOCTER

53 OpToroHanbHOE IPOEKTUPOBAHKE 23.01
[TocTpoenue ceuenuii kyba, IpuU3Msl,

54 IIPaBUJIbHOM IMPAMM/IBI C TIOMOIIBIO 23.01
OPTOTOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii kyba, MpuU3Msl,

55 IIPaBUIILHON MUPAMU/IBI C IOMOIIBIO 28.01
OPTOTOHAJILHON IIPOEKINU
CumMmMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IUI0CKOCTHU. IImockocT 30.01
CUMMETPUN B MHOTOT'PAHHUKAX

57 IIpu3Hak nepHeHAUKYIIPHOCTH IPSIMOU U 30,01
IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUHU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 04.02
PAcCTOSIHUM OT TOYKHU JO IJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér 06.02
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

60 CriocoObI ONyCTUTD MEPIEHAUKYIIAPHIL: 06.02




CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

61

Casur 1o HenapasuieJIbHON TPsSMOH,
U3MEHEHHUE PACCTOSTHUM

11.02

62

KoHntposnbhas pabora "B3aumHoe
pacroIoKeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTse”

13.02

63

[ToBTOpEHME: Yron Mexay NpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

13.02

64

[ToBTOpEHME: yrosi Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

18.02

65

FGOMeTpI/I‘-IGCKI/Ie METOAbI BEIYMCICHUA
yriia MEXKAy NpAMBIMA B MHOT'OI'PAaHHUKAX

20.02

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

20.02

67

[lepnenaukynspusle mockoct. CBONCTBa
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

25.02

68

IIpu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEH; TEOpeMa O MpsMOK
[IEPECEUCHUS ABYX IIIOCKOCTEN
NEePNEHAUKYIISIPHBIX TPEThEU IITIOCKOCTH

27.02

69

[IpsimoyrombHbII napauienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajienenunesa

27.02

70

Teopema 0 rMaroHany NpsMOYTOIbBHOTO

04.03




napauicienuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpHuuecKkre U MpUKIIaIHbIe
3aJ1a4uM, CBS3aHHbBIE CO B3aUMHBIM
PacMoI0KEHUEM MPSMBIX U TUIOCKOCTH

06.03

72

HOBTOpCHI/IeZ CKpCIIUBAOIIHECA IIPSAMBIC,
napaajaCJIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OIrpaHHHUKax

06.03

73

[Tapa napasienbHbIX IVIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXYy CKPEIBAIOLIMMUCS IIPSMBIMU B
IIPOCTBIX CUTYaLUsAX

11.03

74

Paccrosinre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

13.03

75

Brluncnenue paccTosHUN MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO NIEPIEHAUKYIIIPHON TUIOCKOCTH

13.03

76

Tpé€XrpaHHslid yroi, HepaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YyIJIa

18.03

77

DneMeHTHI chepuuecKoil reOMEeTPUU:
reo/Ie3NYeCcKre JTMHUHU Ha 3eMie

20.03

78

KonrponbHas pabora "Yrisl u
paccrosiHus"

20.03

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 DJIEMEHTHI"

01.04

80

[Tnpamupna. Buael mupamua. [paBunbsHas
nupamua

03.04




[Tpusma. [IpsiMast U HAKJIOHHAS IPU3MBL.

81 1 03.04
[TpaBunbHasg npu3Ma

2 [Tpamoit napam{enennnez[, 1 08.04
IpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 BI:IHyKJILIe MHOrorpanHuku. Teopema 1 10.04
Ditnepa
Brinykibie MHOTOrpaHHUKU. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1 10.04
MHOTOTPaHHUKHU

85 KonTtponpsHas padora "MHororpaHHUKT" 1 15.04

26 [ToHsiTHE BEeKTOpa Ha MJIOCKOCTHU U B | 17.04
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 17.04

88 Pa3HocTh BekTOpOB 1 22.04

89 [IpaBwiio mapanienenunena 1 24.04

90 YMHOX€EHUE BEKTOpa Ha YHUCIIO 1 24.04
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIUX B OJHOU 1 29.04
IJIOCKOCTH

92 CkansipHO€ NMPOU3BEICHHE 1 01.05

93 Boruncnenue yria Mex1y BEKTOpaMu B | 01.05
IIPOCTPAHCTBE

94 IIpocreiimne 3a1aun ¢ BEKTOpaMHU 1 06.05

95 IIpocreiimne 3a1aun ¢ BEKTOpaMHU 1 08.05

96 [Ipocreiimue 3ana4n ¢ BEKTOpamMu 1 08.05

97 IIpocreitmue 3aga4n ¢ BEKTOpaMU 1 13.05

98 O06o0011eHe U cucTeMaTu3alus 3HaHUN 1 15.05




99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 15.05

100 HroroBast kKoHTpoOIbHAs paboTa 1 20.05

101 HroroBast kKoHTpoIbHAs paboTa 1 22.02

102 O0o01IeHre U CHCTeMaTU3alus 3HAaHUH 1 22.05
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka KonrTpoabubie | Ilpakruueckue
Bcero u3yyeHusi ~ oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha IJIOCKOCTH U B IPOCTPaHCTBE"
) [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXy BEKTOpaMH B IpocTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TIPSIMOI, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
g JIuHeliHbIEC HEPABEHCTBA, JIMHEMHOE 1
IpOorpaMMHUpPOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria |
MEXIy MPSMBIMHA B MHOTOTpaHHUKAX
1 AHaTMTHYECKHE METOIBI pacyéTa yria |
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHUKAX
12 dopmyna pacCTOSTHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenue paccTosHUN OT TOYKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MTUPaMUIE

15 KoHnTtpoinbHas padota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, MepeCceueHus MPSMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble NpsIMbIE U MIIOCKOCTH:
napajuleJbHbIe CEUEHUS

20 [TapannenbHble NpsIMbIE U TIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannenbHble NpsIMbIE U TIOCKOCTH:

21 YTJIBI MEXK1Y CKPELIMBAIOIIUMHUCS
PSIMBIMHU
[lepnennukynsipHbIe NpsIMbIE U

2 IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB
[lepnienauKkynsipHBIE IPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISpax

24 [IepnieHauKynsIpHBIE IPSAMBIE U




IIJIOCKOCTH . BBIYUCJIICHUA AJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, (POPMYJIBI JIS
IO e, COOOpaKEHHUS TTO100MSI

26

[ToBTOpEHUE: IO
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
Ioniael, cooopakeHus Mmoa00us

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IIAJIeH, COOOpaXKeHUsI 1O 100Ust

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus Mogo0us

30

Konrponsnas pabora "[ToBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

3anauu 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKLIUHU yIIia

33

CrepeomeTpHUEeCKHEe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenumneaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA NpAMOYT'OJIBHOT'O

napasuiesenumnena

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa4l, CBSI3aHHbIC C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSMOI MTPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpenenéHHoro uuaterpaiga. Oobém
UPAMHU/IBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuasl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpHuecKUe 3aJa4l, CBA3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuuecKre 3aJa4l, CBSI3aHHBIE C
00BbEMaMU TMPaMHUIBI

WKJIJHbIE 337a4 TI0 TEME BEMBI

IT "O6

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
IIPU3MBI

45 [Ipuknanueie 3aaaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM ITHPAMHU/IBI

46 [Tpumenenne o0bEMOB. Boruncienue

pacCTodHuA OO0 IMIIOCKOCTHU




KoHntponbnas pabora "O0bEM

47 \
MHOTOTpaHHHKA
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIMHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP.
[Imomane MOBEpXHOCTH LHUAIIMHIAPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYyca MII0CKOCTBIO,
NapauIeIbHON MJIOCKOCTU OCHOBAHUS

5 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpHuyuecKue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE,
IIOCTPOCHHUEM CEUYEHUI UIMH]PA, KOHYyCa
CrepeoMeTrpuueckre 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHUEM CEUYEHUI LIMIMH]PA, KOHYCa

57 [Ipukianneie 3aqa4n, CBsI3aHHbBIE C
[UTHHIPOM

58 [Ipuknanueie 3a7a4n, CBsI3aHHbBIE C
[UTHHIPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IJIOCKOCTBIO. By u n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. B u n300pakenue mapa

62

Ypasuaenue chepsl. [Lnomans chepsl u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpHryuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI IIIIOCKOCTHIO

65

CrepeomeTpHryuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO CEPOit U MapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUMCJICHUSI B OKPY>KHOCTH, CTaHJAapTHBIE
og00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IIWJIHHJIPA

73

Brruncnenrie 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYyCa

74

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTU KOHYCa

75

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIIMH/PA,
KOHyca

76

[Ipuknanseie 3apaun o Teme "OO0bEMBI 1
TJIOIIA U TTIOBEPXHOCTEHN Tet"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06BEMe mrapa. [Tnomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CeKTopa

78

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOLIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0uu.
CrepeoMeTpHUeCKUe 3a]a41, CBSI3aHHBIE C




BbIUKCJICHHEM 00BEMOB Tell U ILIOMIAeH
MMOBEPXHOCTEH

80

KoHntponbnas padota "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBwxeHus u paBeHCcTBO (huryp. O0mme
CBOMCTBA JBHKCHUI

82

Buel nBukeHnil: napamiebHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPHSI,
3epKajbHasi CHMMETPHSsI, TOBOPOT BOKPYT
IPSAMOi

83

[IpeobpazoBanus nonodus. [psimas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 mousTHii u
MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"TlapanenbHOCTh NPSAMBIX U IIOCKOCTEN
B IIpOCTpaHcTBe"

87

Ob6o6uaroree nopropeHue 11 noHsATUi 1
METOJI0B Kypca reometpun 10—-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"BekTops! B mpocTpaHcTBe"”

88

O6o06matomiee moBTopenue 11 moHsTHi 1
MEeTOJI0B Kypca reometpun 10—-11




KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee moBropeHue 11 moHsITHI 1
MEeTOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHATHH U
MeTOoJ10B Kypca reometpun 10—-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maromee noropenue 11 moHsATHH U
MeT0/10B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"ITnomaay MOBEPXHOCTH U 00 BbEMBI
KpyTJbIx Ten"

92

Ob6o6muaroree noropeHue 11 noHATHi 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"Tlnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJIbIX Ten"

93

Wrorosas koHTposibHasA paboTa

94

Wrorosas koHTposibHasA paboTa

95

[ToBTOpenue, o6odIIeHNE 1
cHUcTeMaTU3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pazBuUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpust, 10—-11: Yueb. mis obmeodpazoBaTenbHbix yupexaenuid/ JI.C.

AranacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsenienue, 2019r.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

['eomeTpus, 10—11: Yueb. mis obmeoOpazoBarenbHbIX yupexaenuii/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2019r.
I'eometpus. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa -
Caaxsn C.M., byry3os B.O.

b.I'. 3uB. lunaktnueckne Mmarepuaisl o reomerpun 1 11 knacca. — M.

[Ipocsemenne, 2012.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HNHTEPHET

https:\\www.yaklass

https:\\www.resh.edu.ru

https:\\sdamgia.ru

https:\\fipi.ru






