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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BO3MOXHOCTh U3yYEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
0Oy4aIOIUMUCS TOHSATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IOCTPOEHUU LIETIOYKH JIOTHUECKUX YTBEPKIACHUM MpU PEIIEHUH N€OMETPUUYECKUX
3aJa4, yMEHHE BBIABUTaTb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LMKJIA, B YaCTHOCTU
¢duznueckux 3aaau.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE HHAWBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3Y4YE€HUU T€OMETPHHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
nHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM U JIEeHCTBUH,
cHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX UIS YCIEITHOTO MPO(hecCHOHATBEHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paciiMpeHe NpeACcTaBIeHUsI 0 TEOMETPUN KaK 4aCTU MUPOBOM KYJIBTYpbI
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHIIMX MaTeMaTHYEeCKHX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbIe ABJICHUS OKPYKAIOLIEro MUPa, 3HAHUE TOHITUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJ€Th  OCHOBHBIMH  IOHATUSIMH O

POCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,



dbopMyn ¥ yMeHHWE WX MPUMEHSTh, YMEHUS JOKA3bIBaTh TEOPEMBI M HAXOJHTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
MIPOBEJACHUHN PACCYKIACHUM;

dbopMupoOBaHHE yMEHHS BIaJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pElIeHUs,, YMEHHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUECKHUX 3a1a4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATHUKH B IIPOBEJICHUU
JETYKTUBHBIX PACCYXICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEJUIEKTYaJIbHBIX U  TBOPYECKHUX
COCOOHOCTEN O0yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, HUHTEpECca K U3YUEHUIO TEOMETPUU;

¢dopMupoBanre (YHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUM:
YMEHUSI PACMoO3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAIUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBmsAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH

HNOHSTUSAMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydueHHUS B



10—11 kiaccax, OTHOCUTCS KO BCEM COJICPKATEIIbHBIM JIMHUSIM YYEOHOTO Kypca, a
dbopMHupOBaHWE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSM, HO M 10 TojaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoyeit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOMPOCaM 00yUaroIuecs
oOpamanuch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPHUYECKUX TPEICTABICHUN O0YUYaAIOIINUXCS, PACIIUPSS M YIITyOssis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3yUEHHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3garh  ycnoBus s guddepeHunanuu  O0ydeHHs,  MMOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeclneyuTh yriayOneHHOoe
W3YYCHUE TEOMETPHUH KaK COCTaBIIAIONICH yueOHOTO peameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHHUST MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue yuebGHoro kypca «['eomerpusi» Ha yriayOJa€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102

yaca (3 4aca B HEJIET0).

COJEPXAHUE OBYUYEHUA

10 KITIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE



OcHoBHBIE  TOHATUS ~ cTepeoMeTpun. Touka, TpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue MpsMBIX B MPOCTPAHCTBE: IE€peceKarolIrecs,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOmuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: NapalieiIbHbIC
IpsIMbIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSIMBIX, NAPAILIEIBHOCTD MPSMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapajJICIBHOTO TNPOEKTHpoBaHUs. W300paxkeHue
¢buryp B nmapajjieNbHONW MPOEKUHUU. YTJbI C COHANPABIEHHBIMU CTOPOHAMU, YTOJ
MEXKy NMPAMBIMU B IMPOCTPAHCTBE. [lapaiienbHOCTh MJIIOCKOCTEN: MapalielibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpad’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTh MPSIMOM U TUIOCKOCTH: TIEPIEHIUKYJIISIPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NPSMbIE MApAJJIECIbHBIE W MEPIECHAUKYISIPHbIE K IIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
MEePHEHIUKYIIIPHON MJIOCKOCTH. OpToronansHo€ IPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEH: TMPU3HAK MNEPHEHIUKYISIPHOCTA  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYribl B IPOCTPAHCTBE: YroJl MEXIY MPSMON U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa TUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX H
JIBYTPaHHBIX YTJIOB TPEXTPAHHOTO Yyria. TeopeMbl KOCHHYCOB W CHUHYCOB JIJIsi
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH



Buapsl MHOrorpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, INpsSMOYTOJbHBIA — IMapajulelieNUIEe]] W  €ro  CBOMCTBA.
Kparyaiime mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
ITpoctpanctBenHass Teopema I[ludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBuwibHas W yceu€HHas mnupamuiabl. CBoiicTBa péGep M OOKOBBIX TI'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKH: IIPAaBWIJIbHAS IpU3Ma U
IpaBWbHAs IUMpamMuAa, IPABWIBHAS TpPEyrojbHas IUpaMuAa W INPAaBWIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JOAECKAdIP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHajv, YTJbl.
[Inomanes OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW IPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH MOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM W TOBEPXHOCTH NPABUIBHOM MHpPaMUb,
TeopeMa O IUIOMIAAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  INPABHJIBHBIX
MHOTOTPaHHUKOB. CHUMMeETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieenune a, CUMMETPUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
UpamMuIbl.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HAa YHCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpu3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B

npocTtpancTBe. KoopaumHatel BekTopa. CBsI3b MEXIYy KOOpJAWHATAMHU BEKTOpa U



KOOpJAMHATAMU TOYEK. YToJl Mexay BekTopamu. CkanasipHO€ NPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[loHsiTHSA: IWIMHIPUYECKAss TMOBEPXHOCTb, KOHUYECKass IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
UUWJIMHAP, KOHYC, YCEUYEHHBIM KOHYcC, cdepa, map. BzaummHoe pacmosioxkeHue
chepbl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3obpaxkenue ten
BpalleHUs] Ha IJIOCKOCTU. Pa3BépTka mumuHapa U koHyca. Cummerpus chepsl U
mapa.

O0béM. OcHOBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHAPA, MUpaMHUIbl U KOHyca. OOBEM HIapa U 1apoOBOTO
CErMEHTA.

KomOuHanuu Ten BpamieHuss U MHororpaHHukoB. [Ipusma, BmnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiauHApa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIHA TEJO
BpalIeHUS.

[Tnomanp MOBEPXHOCTH LMJIMHJIpA, KOHYycCa, MJIOLAAb chepbl U €€ yacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienune 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U T€J BpAIICHHUS: CEUCHUSI IIMIIMHIpa
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEYEHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPILINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEeHMI: METOJ CJIEeIOB, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ] MepeHoca

CEKYIIEH TTIOCKOCTH.



BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Onepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXKE€HHE BEKTOpOB. CBOWCTBA BEKTOPHOTO YyMHOXEHUS. [IpsiMoyrosbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oasucy. KoopaMHATHO-BEKTOPHBIH METOJA MNpPU PEIICHUH T'C€OMETPUYECKHUX
3aja4.

J{BM2KeHUs1 B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUss W paBEeHCTBO (uryp.
OO6uue cBoiicTBa JBMXKEHUH. Buabl JBM)KEHUN: TapalielbHbIA EPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYTr MPSIMOIA.

[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakaanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YUaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOr0  OOIIeCTBa,  MNPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (hYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHe
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakTaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOUUIOMY M HACTOSIIEMY POCCUWCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOLIEHHE K

JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUMCKOM MAaTEMAaTUYECKOW IIKOJIBI,



WCIIOJIb30BAaHUE OTUX JOCTH)KCHUH B JAPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, dTHUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAaKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIIBHOCThIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aJa4, PEUICHUI, pacCykACHHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHHE:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIbIXa, peryisipHas (u3nuecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHUE:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IICHHOCTU TPYAOTIOOUs, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW ¥ €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYpPhl, TIOHUMAHUE BIMSHUS
COIMATTbHO-DKOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBLHOMN

CpeIlbl, OCO3HAHKE TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUECHTAIIHS



HAa TMPUMECHEHHE MATeMAaTHYEeCKUX 3HAHWN IS penieHus 3agad B o01acTH
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHS I[IMBUJIM3AIlMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOW KakK CpEJICTBOM MO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD

HHAWBUAYAJIBbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble 1ornyeckue qeicTBus:

BBISABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALINY,
OCHOBaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H

WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;



IPOBOJIUTH CAMOCTOSTEIBHO J10KA3aTENBCTBA MATEMAaTUYECKUX YTBEPKICHHM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSATENbHO BBIIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKHe 1eiiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPOOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIUI0, MHECHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00BbEKTa, sIBJIICHUS, MPOLIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX 1y 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm mpeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uH(popmaIun o CaMOCTOSTENIbHO

chOpMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHMKAaTHBHbBIE YHHBeEpPCAJbHbIE YueOHbIE AeiCTBUSA

OOmenmne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMHU H
HEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W MHCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHUS IO XOJYy PCUICHUS 3a/auH,
KOMMEHTHPOBATH TTOJIYYCHHBIA PE3YNIbTAT;

B XOJIe¢ OOCYXKJICHHS 3aJilaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBHlI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUAMH JPYTUX YYaCTHHUKOB
Jajora, oOHapyKUBaTh Pa3IMyue M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIHpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeIOBaHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3aaad

IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/1auH, BBIOUpATh CIIOCOO pElIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(pOpPMaLIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPLIAEMBIX JACHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnoco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTeMaTHYECKOM 3aJ1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUN 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,

HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3YNIbTaTa IEJIU U YCIOBUIM, OOBSICHITH IPUUUHBI
JOCTHXKEHHSI WIA HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

INOHMMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThl TpHU peleHUH Y4eOHBIX 3ahady, IPUHUMATh LEJIb COBMECTHOU
JESITEIbHOCTH, TUIAHUPOBATh OPTaHU3AIlMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC U pe3yapTaT paldoThl,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B IPyNNoOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» W HHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJI€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM

YdaCTHHKaMH B33HMO,Z[CI>’ICTBHH.

INPEAMETHBIE PE3YJ/IBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO OIEpPUPOBATh OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

® TMPUMEHSTH aKCUOMBI CTEPEOMETPHUM W CJICJICTBUSL W3 HUX MPU PEUICHUU
r€OMETPUYECKUX 33/1a4;

e KjacCU(UIIMPOBATh B3aMMHOE PACMOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUpOBaTh TOHATHSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
MJI0CKOCTBIO;

L CBO6OI[HO OIICPHUPOBATH INIOHATUAMU, CBA3aHHBIMHU C MHOI'OI'PaHHUKAMU,



cBOOOZHO pACMO3HABATh OCHOBHBIE BBl MHOTOTPAHHHUKOB (IIpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJaccu(UIUpoBaTh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS IS
KJaccu(uKanuy;

CBOOOJIHO  OMEpUPOBATH  MOHSATHSAMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBIMOJIHATE  TapajlieNIbHOE, HeHTpaJlbHOE U OpPTOTOHAJIEHOE
NPOEKTHPOBaHNE (PUTYp HA IUIOCKOCTb, BBIMOIHATH M300pakeHus Guryp
HAa TIOCKOCTH;

CTPOUTb CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOAAMH, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

CcBOOOHO OMEPUPOBATH MOHITHSAMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP,
OCb M IUIOCKOCTh CHUMMETpPUH, LEHTP, OCh M TUIOCKOCTh CHMMETPHUHU
burypr;

CBOOOJHO OMEPUPOBATH MOHSTUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B TPOCTPAHCTRE;

BBITNOJIHATH IEHCTBUS Ha/l BEKTOpaMH;

pemarh 3a7auyd Ha JI0Ka3aTeJbCTBO MAaTeMAaTHMYECKHUX OTHOIICHUH W
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIC METOIBI
IpU PELIEHUH MaTeMaTUUYECKHUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

NPUMEHATH TPOCTEHIIME TPOTPAMMHBIE CpPEACTBA U DJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKAaTh, MPEOOpPa3OBbIBAaTh M HMHTEPIPETUPOBATH HHOOPMALNIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha

yepTekKax U pUCYHKaXx;



NPUMEHATh TMOJIyYEHHbIE 3HAHMS HAa TPaKTUKE: CpaBHUBATh U
aHaJTU3UPOBaTh PEalbHbIE CUTyalluU, MPUMEHSITh U3YYCHHBIC MOHSATUS B
mpoliecce  IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcHopMyJIHpOBAHHOM
npoOemMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MPaKTUYECKUEe 3aauH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYUUH;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak

COCTaBHOM 4acTH (bYHI[aMeHTa Pa3BUTHA TEXHOJIOTHH.

K konity 11 kiaacca oOyyJaromuiicss Hay4uTCs:

CBOOOJTHO ONEPUPOBATH MOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHUYECKOM,
KOHMYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIy4CHHUS;

OIEepUPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: [IUIHMHIPOM,
KOHYCOM, c(epoii U 1mapom;

pacno3HaBaTh Teda BpanleHus (UWIUHAP, KOHYC, cepa W map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BPAIllCHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIUUCIIATh BEJIWYMHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpaIlCHUS,
O00BEMBI U TUIOIIATM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpallCHHUS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOpPMYJT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHuss U MHOTOI'PaHHUKOB: MHOTOTPaHHHK, BIHMCAHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpalllCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IJIOIMIAIIMHU TOBEPXHOCTEN U 00bEMaMU

IMOTIOOHBIX TEN;



n300pakath M3y4aembie (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) ILIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEPAI HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT;
peraTh reOMETpUUECKHe 3a/1a4i Ha BBIUKCICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUMW OT TOYKH JO TUIOCKOCTH, B
1[EJIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJTHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KCHUIA,

BEITIOJTHATh HM300paXEHUS MHOTOTPAHHUKOB W TEJ BpaIleHUS IIpH
napajyieIbHOM  [EPEHOCE, LEHTPAIbHOW CHUMMETPUH, 3€PKATbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapalijiebHbIe
OCHOBAHMIO M MIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS TIapa;
UCIIOJIb30BaTh METO/Abl TOCTPOCHMSI CEUEHHI: METOH CJIEAOB, METO[
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]T MEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

MPUMEHSATh TeoMeTpuueckre (akThl JJISi PEHICHHUS] CTEPEOMETPUUYCCKUX
3a/ay, MPEANOJararoMX HECKOJIbKO IIaroB peIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOU (hopme;

pemarh 3aJadyd Ha JIOKa3aTelbCTBO MAaTEeMAaTUYECKUX OTHOIICHUNH U

HaXO0XICHHUC I'COMCTPHUUCCKHNX BCIIMINH,



® MPUMEHATH MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUYECKHX 3a/1aY;

® [PUMEHATH  TOJIyYCHHBbICE 3HAHMS  Ha  TPaKTUKE:  CpPaBHUBATh,
aHAIM3UPOBATh U OIICHUBATH peajbHbIE CUTYAllUU, IPUMEHATh N3YYCHHbIC
MOHATUSI, TEOpPEMbl, CBOWCTBA B IMPOIECCE IMOUCKA  pPEIIeHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBbI,  MOJIEIUPOBATH
peajbHble CUTYyallUM Ha $I3bIKE T'€OMETPHUH, HCCIENO0BATh MOCTPOCHHBIC
MOJIEIM C HCIOJb30BAaHUEM T'C€OMETPUUECKUX TOHSITUH UM TEOpEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaX0XXJICHUEM F€OMETPUYECKUX BEJINYUHH;

® UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHSI FEOMETPUU Kak

COCTaBHOM 4aCcTH q)YHI[aMeHTa pa3BUTHUA TEXHOJIOTHUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IJIOCKOCTEN B IIPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606meHPUIe " L5 |
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
. [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 )
CUCTEMaTH3aIUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparniBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

14

Meton cienoB uisl IOCTPOEHUS CEUEHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsTHSA: MapaIeaIbHOCTh NPSIMOI U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MKy NTapalJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEUEHUN IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYISIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [Inockoctn
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60 CriocoObl OIYCTHTD MEPIIEHANKYIISPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MEPIICHAUKYIIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblid yroyi, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 DJIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuia




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 [IpaBuiibHas mpusma !

) [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Brinyxiible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KounTponbnas padora "MHororpaHHuku" 1

26 [TonsiTHE BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [TpaBuno mapamienenurnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ TIPOM3BEICHNE 1

93 Beruucrienue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

95 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1

98 O06o001ieHne U cucTeMaTu3alus 3HaHUK 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KIIACC

Ne i/

Tema ypoka

[ToBTOopenue Tembl "KoopanHaTel BeKTOpa
Ha IUIOCKOCTH U B NPOCTpaHCTBE"

[ToBTOpenue temsl "CkaiispHoe
MPOU3BEICHUE BEKTOPOB"

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpeHue TeMsl "Bbhruncinenue yria
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
[ToBTOpenue Temsl "YpaBHEHUE TPSIMOI,
IIPOXOJAIIEH uepe3 1Be TOUKH"
YpaBHEHHE IOCKOCTH, HOpMaJlb,
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

BekropHoe nmpousseeHue

JIuneliHble HEPABEHCTBA, JINHEWHOE
MIPOrpaMMUpPOBaHHE

10

JInHeliHbIE HEPABEHCTBA, JIMHEIHOE
MIpOrpaMMHUpPOBaHUE

AHanuTHYECKHE METO/IbI pacuéTa yria
MEXIY NPSMBIMU B MHOT'OTPaHHUKAX

11

AHaJIMTUYECKHE METOBI pacuéra yriia
MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX

12

dopMyia pacCTOSHUSA OT TOYKH 10




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHuM OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IUIOCKOCTH B NIPaBUJIHON IMpaMuJie

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOIOI'paHHUKOB: CTaHIAPTHbBIE
MHOTOTpaHHUKU

17 CedeHust MHOIOI'PaHHUKOB: METOJI CJIEIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble MPsMBIE U TUIOCKOCTH:
napajuieNbHbIe CEYeHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXKY CKPELIUBAIOIIMMUCS
TPSIMBIMH
IlepnieHIuKynsApHBIE IPSIMBIE U

2 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
IlepnieHiuKynsApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
HEepIeHANKYIIsIpax

24 [lepnenquKynsipHbIE IPSAMBIEC U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrPaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amaun 00 yaABOCHUH Ky0a, O KBaApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
16 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
4 CrepeoMeTpHUUECKUE 3a]]a4H, CBSA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHUyecKre 3a7]auu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA A0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 |
MHOTOTpaHHHUKA
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

57 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.
N3menenne o6wEma mpu moqo0uu.
CrepeoMeTpHuueCcKUe 3a7jaui, CB3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM
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KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA ABMKEHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa
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I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUMKCHU S

KontponbHas pabota "BekTopsl B
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"TTapannenbHOCTh TPSMBIX M IIOCKOCTEH
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"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"
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KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsIbHas paboTa
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[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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