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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma cocraBiieHa Ha OCHOBAHHUU:
1. ®enepanbHOro rocy1apCTBEHHOTO 00pa30BaTEILHOIO CTaHapTa CPETHETO OOIIEeTo
oOpazoBanus (IIpuka3 Munucrepcrsa npocseuienus PO ot 17.05.2012 Ne 413 «O6
YTBEpXKJIEHHH (heaepabHOTO rOCyIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAAPTa CPETHETO
o0m1ero 00pa3oBaHUIN(C M3MEHEHHUSIMU U IOTIOJTHEHHsIMH 0T 27.12.2023 )
2.DenepanpHas 0Opa3oBaTeabHas MporpaMma CpeHero ooIero oopa3oBaHus
(ITpukasMunnpocsemenusPoccunor 18.05.2023
371 «O0yTBepx)aeHNN(EIepATEHOH00pa30BaTEIHHOUITPOTPAMMBICPEIHETO0OIIET000pa30BaHNS
")
2. OcHoBHast 006pazoBaTeNbHON TPOrPaMMbl cpeaHero ooiero oopazoanuss MAOY Abarckas
COLMI Nel, mporokos neparorudeckoro cosera ot 30.08.2023
Ne 18, ¢ m3m.ot 29.05.2024.
3. [IpukazMunnpocsenienus ot 21.09.2022 Ne 858 (pen.ot 21.02.2024) «O6 yTBEpKIACHUH
benepanbHOTO NIEpevHs Y4eOHHKOB, OMYIICHHBIX K UCTIOIB30BAHUIO TP peaTU3aIiH
MMEIOIINX TOCYTAPCTBEHHYIO aKKPEIUTAINI0 00pPa30BaTEIbHBIX MPOrPaMM Ha4alIbHOTO OOIIEro,
OCHOBHOTO OOIIETO, CPEeTHEro 00IIero 00pa30BaHUs OPTaHU3AIUSIMH, OCYIIECTBIISTFOITUMU
00pa3oBaTeNbHYIO ACATEIBHOCTD, M YCTAHOBIICHUS MPENIEIIEHOTO CPOKA MCIIOTb30BAHMS

UCKITIOYEHHBIX Y4E€OHUKOB)»
4.Yuebnbiit uian MAOY Abartckas COLL Nel na 2024-2025 yyeOHbl# TO/.

l'eomerpust sBasiercss ogHUM U3 0a30BBIX KypcOB Ha YpPOBHE CpeIHEro ooOIero
o0Opa3oBaHus, TaK KaKk 00ecreyrBaeT BO3MOKHOCTh U3yUEHUS AUCHUILIIMH €CTECTBEHHO-HAyYHOU
HAIMpPaBJIEHHOCTH M TMPEAMETOB I'yMaHUTApHOTo Iukia. [I0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopMupyemMoe TpH HM3y4EHHUH OOY4YAIOUIUMUCS TMOHSITHHHBIX OCHOB T€OMETpUH, IMpH
JI0Ka3aTeNIbCTBE TEOPEM M TMOCTPOCHHMM LEMOYKU JIOTHUECKUX YTBEPKIACHUW MpPHU pelIeHUun
reOMETPUYECKUX 3aJa4y, YMEHHE BBIABUIaTh U OINPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSL TIPU PEIICHUU 3a]a4 €CTECTBEHHO-HAy4yHOTO IMKJIA, B YACTHOCTH (PU3UYECKUX
3azad.

Lenb ocBoeHus mporpamMmmbl yueOHOro Kypca «['eomerpus» Ha yriiyOaéHHOM YpOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYCHHH T'€OMETPUH, Kak
COCTaBIIsAIOLIEH mpeaMeTHON oOmactu «MartemaTnka ¥ HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOHOCTH TMPHOOPETEHUsI M HUCIOJIb30BaHUS Oojiee IIyOOKHX T€OMETPHUECKUX 3HAHUN U
NeUCTBUM, cHelU(PUUHBIX T€OMETPUH, U HEOOXOAMMBIX AJS YCHEIIHOTO MpodeccroHalIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKHU.

[IpropuTeTHBIMU 3a/la4aMH Kypca reéOMETpUHU Ha YriyOJaEHHOM ypOBHE, PACHIUPSIOIIUMU
Y YCUJIMBAIOIIMMH Kypc 0230BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MPeJICTaBICHUs O TEeOMETPUM KaK YacTH MHUPOBOW KYIbTYphl U
(dbopMHUpOBaHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dbopMHpoBaHHE TPEACTaBIEHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaKHEHIIMX
MaTeMaTHYeCKUX MOJENAX, TMO3BOJISIONIMX OMHCHIBaTh M HM3y4aTh pa3HbIe SBICHUS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHIHOrO amnmapara 1o paszaeny «CrepeoMeTpusd» yueOHOTO
Kypca T€OMETpHH;

(dhopMHpoBaHKE YMEHHSI BJIAJIETh OCHOBHBIMU MOHSITUSIMH O TMPOCTPAHCTBEHHBIX (UTypax
U MX OCHOBHBIMHM CBOMCTBaMHM, 3HAHUE TeopeM, (popMyn U yMEHUE HX NPUMEHSThb, YMEHUS
JIOKa3bIBaTh TEOPEMBI i HAXOJUTh HECTAaHAAPTHBIC CIIOCOOBI PEIIeHUs 3a1a4;

dbopMHpOBaHHE YMEHHs paclo3HaBaTh Ha YEPTEkKaxX, MOAENSAX M B PEATbHOM MHpPE
MHOTOTPaHHUKHU U Te€Ja BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIETH;



dbopmMupoBaHue  TOHUMAaHHUSA BO3MOXKHOCTH AKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeOopui, (GOPMUPOBAHME MOHWMAHUS POJIM AKCHMOMATHKU TPH IMPOBEIACHUU
pacCyXIeHUI;

dbopmMupoBaHHE YMEHHS BIAJETh METOJAMHU JIOKA3aTeIbCTB M AITOPHUTMOB pEIICHUS,
YMEHHSIT WX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUS B XOAC PEIICHUS
CTEPEOMETPUYECKUX 3aJa4 H 3aJa4 C [PAaKTUYECKUM CcoJepKaHueM, (OpMHUpOBaHKE
NPEJCTaBICHUS O HEOOXOAMMOCTH JIOKA3aTeNbCTB NpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEPKICHUA U POJTU AKCHOMATHUKH B TIPOBEJICHUH JISAYKTUBHBIX PaCCYKICHUN;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEIbHOW AKTUBHOCTH, WCCIIEAOBATEIILCKUX YMEHUH, KPUTHYHOCTH
MBIIIUICHUS], UHTEPEeca K N3y4EeHHUIO T€OMETPHH;

dopmupoBanre (YYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOH TE€OMETPHH: YMEHHUS
pacro3HaBaTh TPOSBICHUS TEOMETPHUECKUX TMOHATHH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
pEATbHBIX JKU3HCHHBIX CUTYallUSX W MPH MU3y4ECHUU JPYrUX yIeOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl WM 3aKOHOMEPHOCTEW, MOJIEIMPOBAHMS PpEATBHBIX CHUTYAIHi, HCCIEIOBAHUS
MOCTPOEHHBIX MOJIENIEH, MHTEPIIPETAIIH MTOJTyICHHBIX PE3YIIbTaTOB.

OCHOBHBIMU cOZEpKATEIbHBIMU JMHUSAMU y4yeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sBisitoTcs: «IIpsiMble M TUIOCKOCTH B NpOCTpaHcTBe», «MHororpanHukm», «Tena
BpameHus», «BEKTOPBI U KOOPMHATHI B IPOCTPAHCTBEY, «J{BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHSATHSIMU,
peneBaHTHBIMU TE€OMETPHH Ha yriayOnéHHoM ypoBHe oOy4ueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpXKATEeIbHBIM JIMHUSAM y4eOHOTO Kypca, a (OpPMHpPOBAHWE JIOTHYECKHX YMEHUH
pacripenenisieTcsi He TOJBKO TIO COJEpXKATeIbHBIM JIMHUSM, HO W 10 TOAaM OOy4YeHHS.
Copepxanne  00pa3oBaHHsA, COOTBETCTBYIOUIEE MPEAMETHBIM  pe3yidbTaTaM  OCBOCHHS
®denepanpHOl paboueill MporpaMMBbl, paclpeeIéHHBIM 0 ToAaM 00Y4YEeHHS, CTPYKTYPHPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIIMAIBHBIM BOIpPOCaM OOy4aromuecs
oOpalaaiuch HEOJHOKPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh OBJIAJCHHE TE€OMETPHUYECKUMHU
MOHATHSAMH M HaBbIKAMU TIOCJIEIOBAaTEIbHO M IOCTYMATENbHO, C COOJIIOJIEHUEM MpUHIUIIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHMSI BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHYECKUX
Mpe/IcTaBiIeHU 00yJarouuxcs, paciupss U yriyomsis e€, oOpa3ysl MpouHble MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4EHUIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3gatk yciaoBus Ui auddepeHuHanuu 00ydeHUs, MOCTPOEHUS HHAWBUIyaTbHBIX
o0pa3oBaTelbHBIX MpOoTpamMM, OOECHedYuTh YrIIyONEHHOE M3yYeHHE T'EOMETPUH  Kak
cocTaBIIsiOLIEeH yueOHOTO peameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs] MaTeMaTUKU ¢ Y4€TOM BhIOOpa
Oynymieit mpodeccun, odecrieunBas MPEeEeMCTBEHHOCTh MEXAY OOIIUM U MpodeccuoHaTbHbIM
o0pazoBaHHEM.

Ha usydenue yuebHoro kypca «l'eomeTrpus» Ha yriayOnéHHOM ypoBHe oTBoauTcsA B 10
kimacce 102 waca (3 waca B Hememwo), B 11 kimacce 102 wvaca (3 yaca B HEICIHO).



IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «'EOMETPUS»

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTAHME:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOW TO3MLIMU  OOYyJaroImerocs Kak akKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKONW MAaTEMaTHKH, [IEHHOCTHOE OTHOUIEHWE K JIOCTHKEHHSIM POCCUUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOM IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTHKEHUU B
JIPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME  JIYXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Haponaa, c(pOopMHPOBaAaHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTH4YECKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYasg  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHICHHH, PACCY)KICHHWH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpECax 3/I0pOBOrO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HUHTEPEC K Pa3Iu4HbIM cdepam
podecCHOHANBHOMN NEesATENIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U e€ MPHIOKEHUSIMH, YMEHUE
cCoBepuIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIE TIUIAHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10rMYeCcKoe BOCIIUTAHHUE:

cOpPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYphl, MOHUMAHUE BIUAHUSA COLMAIBHO-
SKOHOMHUYECKHX IIPOLECCOB HA COCTOSHHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a7ad B 00JacTU OKPYXKAroIIe Cpelibl, MIIaHUPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPaKTUKH, TOHHMMaHHWE MAaTeMaTU4YeCKOW Hayku Kak chepsl
YEJIOBEUYECKOU AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIN3ALINU,
OBJIQJICHUE S3bIKOM MATEMaTHUKU U MaTeMaTHYE€CKOM KyJIbTYpOl KaKk CpPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyMIIE.



METAINIPEIJMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBeEpPcadbHbIE YueOHbIE 1l CTBUSA

ba3oBrble 1ornyeckue 1eHcTBHUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUA MEXIy TMOHATHAMH, (QOPMYIMPOBATH ONpEACICHUS IOHSITHH,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHUA JUIA OOOOLICHHS W
CpPaBHEHMUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIHpPOBaTh U IPeoOpa3OBbIBATh CYKICHHS: YTBEPIUTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M NPOTHBOpEYHs B (akTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, TMpeajgaratb KpUTEpUH JJIs  BbBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUI0, IMPUBOJAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaATh CcHoco0 pemieHus y4eOHOM 3amaud (CpaBHUBaTh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMAMIMM € Y4ETOM CaMOCTOSITENBHO BBIJIEIIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKue 1eHCTBUA:

HCIOJb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHI, (PUKCUPYIOIIHE NPOTHBOpEUYHE, MPOOIEMY, YCTAHABJIMBAaTh HCKOMOE M JAHHOE,
(bopMupoOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

IIPOBOJUTH  CAMOCTOSITEJIBHO — CIUIAHWUPOBAHHBIA  DKCIIEPUMEHT, HUCCIEIOBAHHUE  II0
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBJICHUS, IPOLIECCA, BBISIBICHHIO
3aBHCUMOCTEHN MeX 1y 0OBEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENIBHO (popMyIMpoBaTh 000OIIEHUST M BBIBOJIBI 10 pe3ysbTaTaM MPOBEAEHHOTO
HaOJI0/IeHNs, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh IOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011eHMI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAK)KE BBIABUIATh IIPEIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATh J1eUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETAa Ha BONPOC U IS
pELIeHNs 3a/1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HMCTOYHUKOB PpA3IMYHBIX THUIOB, aAHAJIU3UPOBATh,
CHCTEMaTU3UpOBaTh U HHTEPIPETUPOBATh HMHGOPMAIMIO Ppa3JIUYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HH(pOpMalMIO, MPEICTaBIATh €€ B  pas3auuHblX  (opmax,
WTIOCTPUPOBATh I'paUuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOSITENbHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKkaTuBHBIE YHUBEpPcaIbHbIe yueOHbIe JelicTBUs

Oo0menne:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXKJICHUS B COOTBETCTBHHM C YCIOBHUSIMHU W IIENISMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHUS IO XOAY peIUIeHHUs 3aJadd, KOMMEHTHUPOBATh TOJTYYCHHBII
pe3ynbTarT;



B X0Jie OOCYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, IPOOIEMBI,
pemaeMoi/’I 3aaa4M, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJICHHsI C CYXICHHUSIMH APYrHMX YYaCTHHKOB JMANOra, OOHapyKMBaTh Pa3jinive U CXOJCTBO
MO3HILIUH, B KOPPEKTHOH (hopMe (POPMYITHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHUS;

NpCACTAaBIATL PCE3YJIbTaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady [PE3EHTAlUU U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anus:

COCTAaBJIATH IUIaH, aJTOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:

BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PEeIeHUs MaTeMaTHIECKOH 3a1auu;

MPEIBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TNPH PENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHBHI B JIESITEITHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JNAHHBIX, HAHIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IETH M YCIOBHSIM, OOBSICHITH TNPHUYMHBI
TOCTIDKEHUSI WM HEIOCTIDKEHHS] Pe3yJIbTaTOB JESTEIHHOCTH, HAXOJIUTh OMIMOKY, J/JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHbIX 3aJay, MPUHUMATh IleJIb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenensaTh BHABI padOT, TOTOBapUBATHCS, 00CYXIATh
MPOIIeCC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

y4acTBOBAaTh B TPYIMIOBBIX (hopmax paboThl (0OCYXAeHUsS, OOMEH MHEHHH, «MO3TOBbHIE
ITYPMbI» U HHbBIE), BBINOJHATH CBOI YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMH 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMIA MPOIYKT IO
KpUTEpUsM, chopMyIHpOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJ/IbTATbBI

K xoniy 10 kjaacca oOyyaroniuiicss Hay4uTcs:

e CcBOOOJIHO ONEPUPOBATH OCHOBHBIMM MOHATHSIMU CTEPEOMETPUU NIPH PEIICHUH 33734 U
IIPOBEICHUU MaTEMaTUYECKUX PaCCyKICHUH;

® [PUMEHATh AKCHOMBI CTEPEOMETPUM U CIEICTBUS W3 HHUX [P PELICHUU
reOMETPUYECKUX 3aj1ay;

e KJjaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE IPAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJIHO OMEPUPOBATH MOHATUSAMM, CBSI3aHHBIMU C YIJaMHM B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXK Y IPSIMOU U INIOCKOCTBIO;

e CcBOOOJIHO OTMEPUPOBATH NOHATUSAMM, CBA3aHHBIMU C MHOTOI'paHHUKaMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BM/Jbl MHOTIOIPAaHHHMKOB (MpH3Ma, NUpaMUJA,
NPSIMOYTOJIBHBIN Mapajuiesnenumnen, Kyo);

e KJjaccu(UIMPOBATH MHOTOTPAHHHUKH, BEIOMPAs OCHOBAHHUS ISl KIIaCCH(PUKALIUU;

e CBOOOJHO ONEpPUPOBATh MOHITUSMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;



BBITIOJIHATH MApalIeIbHOE, IEHTPAIbHOE U OPTOTOHAIBHOE MTPOSKTUpOBaHKE (puryp Ha
IUIOCKOCTD, BBITIOJHATH N300paykeHus (pUryp Ha IIIOCKOCTH;

CTPOUTh CEYEHMsI MHOIOIPAHHUKOB Pa3IMYHBIMU METO/JAaMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKUE YEepPTEeXKHM W3 PUCYHKOB MHPOCTHIX OOBEMHBIX (Uryp: BUA CBEpXy, COOKY,
CHU3Y;

BBIYMCIATh IUIOINAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHUpaMUia),
r€OMETPUUECKUX TEJI C IPUMEHEHUEM (POpMYII;

CcBOOOJTHO ONEpUPOBATh TMOHSATUAMHU: CHMMETPHS B NPOCTPAHCTBE, IIGHTP, OCh H
IUIOCKOCTHh CHMMETPHH, IIEHTP, OCh U IIOCKOCTh CHMMETPHUU (QUTYPHI;

cBOOOTHO OTEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAaJl BEKTOPaMH;

pemaTe 3aJadd Ha JI0KA3aTEIbCTBO MAaTEMAaTUYECKUX OTHOLICHMM M HaXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSS  W3BECTHBIE METOABl IIPU  PEIICHUH
MAaTEeMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHSI CIIOKHOCTH;

MIPUMEHSATH NPOCTEMIINE MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIHOHHBIE
CUCTEMBI IIPU PEUIEHUHU CTEPEOMETPUUECKUX 3aa4;

W3BJIEKATH, peoOpa3oBHIBAThH u WHTEPIPETUPOBATH nH(pOpMaLINIO 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, NpEeACTaBIEHHYIO Ha uyepTexax u
PUCYHKaX;

IIPUMEHATHh T[OJYYCHHBIE 3HAHUS Ha IPAKTUKE: CpPaBHMBATh M aHAJIU3MPOBATh
peanbHble CUTyallud, NPUMEHATh W3YYEHHBIE MOHATHS B MPOLECCE MOMCKA PEIICHMS
MaTeMaTH4ecKu cHOPMYIUPOBAHHON MPOOJIEMbI, MOJAECTUPOBATh PEAIbHBIE CUTYAIluU
Ha S3bIKE TE€OMETpPUH, HCCIEAOBAaTh ITOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
reOMETPUUECKUX MOHATHI W TeopeM, ammapara aireOpbl, pemarb HIPaKTHYeCKHe
3a/1a4¥, CBS3aHHBIE C HAXO0XK/IEHUEM I'€OMETPUUECKIX BEJIIMYNH;

MMETh TpeAcTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTAaBHOMN
yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K xoniy 11 kiacca oOyyaromuiicss HAyquTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHE, CBS3aHHBIMU C IMIIMHIPHUYECKON, KOHUYECKOU U
cepudecKoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI ITOJTYYCHHUS,

OTIEPUPOBATh TOHSATHSIMH, CBSI3aHHBIMHU C TeJlaMH BpAICHHS: LWIMHIPOM, KOHYCOM,
cdepoil u mapom;

pacro3HaBaTh Teja BpameHus (IUIHHAP, KOHYC, cdepa u map) U 0OBsACHATh CIIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

KJaccu(UIMpPOBaTh B3AUMHOE PACIIOJIOKEHUE CHEPhI U TUIOCKOCTH;

BBIUMCIIATh BEJIMYHHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BPALICHHS, OOBEMBI U
IUTOIIA M MMOBEPXHOCTE MHOTOIPAHHHMKOB M TEJ BpAICHHS, T€OMETPHUCCKUX TeIl C
pUMEHEHHEM (HOPMYIT;

CBOOOJHO OTIEPUPOBATH MOHSATUSMU, CBA3aHHBIMH C KOMOWHAIMSAMU TeJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy M ONMUCAHHBIA OKOJIO chepsl,
cdepa, BUcaHHas B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS,

BBIYHCIISATE COOTHOIIEHHS MEXIY IMJIOMAISIMHU MTOBEPXHOCTEH U 00bEMaMU TIOJOOHBIX
Te,

n300paxaTh H3y4aeMble (PUTYpBI, BBHIMOIHATH (BBIHOCHBIE) IIOCKUE YEPTEXKHU U3
PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIllCHHUS,



e  W3BICKATh, UHTEPIPETUPOBATH u peoOpa3oBLIBATH uHpopManuo 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha YepTexax u
PUCYHKAX;

e cBOOOJIHO OMIEPHPOBATH MOHSATUEM BEKTOP B IIPOCTPAHCTRE;

e  BBINOJHSITH OTIEPALMU HAJl BEKTOPAMH,

e 33/1aBaTh INIOCKOCTh YPaBHEHUEM B JICKAPTOBOU CUCTEME KOOPIMHAT;

e pemarh TEOMETPHYECKHE 3a/Ja4dl Ha BBIYHCICHUE VYIJIOB MEXKIYy NPSIMBIMA H
IUIOCKOCTSIMU, BBIYHMCIICHUE PACCTOSHUN OT TOYKH JIO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO A MPH PEIICHIH;

e cBOOOJIHO ONEPHUPOBATH MOHITHSIMH, CBS3aHHBIMU C JBW)KCHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHHUIA,

e BBINOJHATh HM300pKEHUST MHOTOTPAHHWKOB WM TEJ BpANICHHS INPU NapauIeTbHOM
MepeHoce, IMeHTPATbHOH CUMMETPHH, 3epKATbHOW CHMMETPHH, IPU TOBOPOTE BOKPYT
MIPSIMO, TIPe0Opa30BaHUs TIOI00MS;

e CTPOWTH CCUCHUS MHOTOTPAHHUKOB W TEJI BpalICHHS: CCUCHUS IWIHHJIPA
(mapannenbHO M MIEPIEHANKYISIPHO OCH), CEYeHHS KOHyca (MapauieIbHbIle OCHOBAHHUIO
Y TIPOXO/IAIINE Yepe3 BEPIINHY), CEUCHHS M1apa;

e WCIIOJB30BaTh METOJBI IOCTPOCHHS CEUYCHHM: METOJ CJICJIOB, METOJI BHYTPEHHETO
MIPOCKTHPOBAHMS, METOJI IEPEHOCA CEKYIIEeH IIIOCKOCTH;

e  JIOKa3bIBATh TCOMETPUUYCCKUE YTBEPIKICHUS;

e TPUMEHATH TEOMETpUYEeCKHe (AKTBI I PEIICHHS CTEPEOMETPUUYCSCKUX 3aj1ad,
MIPEIOAraloMX HECKOIbKO IIaroB PEeIIeHUs, €ClIU YCIOBUS MPUMEHEHUS 33/aHbl B
SIBHOW U HESIBHOU (opme;

e pemarh 3aJayd Ha J0Ka3aTeIbCTBO MaTEMAaTHYECKHMX OTHOILIEHUM M HaXOXJEHHE
reOMETPUYECKUX BEJINYMH;

e TMPUMEHSATH POrPAMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
PELICHUH CTEPEOMETPUYECKUX 3a/1aY;

e TIPUMEHATH IOJIyYCHHbIC 3HAHHS Ha TMPAKTUKE: CpPaBHUBATh, AHAIU3HPOBATh H
OIICHUBATh peajbHbIC CUTYallUU, IPUMEHATh U3YUYCHHbIE MTOHATHS, TEOPEMbI, CBONCTBA
B Ipollecce IOMCKAa pEIIeHHUs MaTeMaTH4eCKu CQHOPMYIHUPOBAHHON MPOOIEMBI,
MOJENUPOBATH peajbHble CUTYAI[MH HA S3bIKE F€OMETPHUH, UCCIIEI0OBATh MOCTPOCHHbBIE
MOJIENIU C HCIOJIb30BAHMEM T€OMETPHUYECKUX MOHITUM M TeopeM, ammapaTa ajireOpbl,
pelaTh NPaKTHYEeCKHUE 3a/1a4H, CBI3aHHbIE C HAXOXKCHHEM M€OMETPHUYECKUX BEIUYUH;

e HMETh NPEJCTABICHUS 00 OCHOBHBIX JTamax pPa3BUTHUS T€OMETPHUH KaK COCTAaBHOM
yacTu pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

J1sl OUEeHKH [OCTH)KeHUSI NJIAHUPYEMBIX Pe3yJbTATOB HCHOJB3YIOTCSI KOHTPOJIbHbIE
padoThI U3 CIeAYIOIIMX OCOOHIi:

- TI'eomerpusa. Junaxtnueckne martepuansl 10 xmace. A.I'.Mepsnsk, IIpocsemienue,
2022

- TI'eomerpus. Junaxtuueckne matepuansl 11 kmace. A.I'.Mepsnsk, Ilpocsemienue,
2022

COILEPKAHUE YYEBHOI'O IPEJIMETA
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IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS CTEpeoMETpUU. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CISICTBUS U3 HUX.

B3anMHOE pacrionoeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLICIbHbIE U
cKkpeuuBaromuecs npsamele. [IpuzHaku ckpemuBarommxcs npsamsix. [lapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: NApaJLIENbHBIE NPSAMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
NpSAMBIX, [ApaJUIEIBHOCTh HOPSIMOM M INIOCKOCTH. [lapamnensHoe W LEHTpallbHOE
MPOEKTUPOBaHKE, H300paxkenue Guryp. OCHOBHBIE CBOWCTBA MapaUICIBHOTO MPOSKTUPOBAHHUS.
N3o6pakenue Guryp B mapauiesIbHON MPOCSKIMH. YTIIBI ¢ COHAPABICHHBIMU CTOPOHAMH, YTOJ
MEXKy NPSIMBIMM B NIpPOCTpaHCTBE. IlapajuieIbHOCTB IJIOCKOCTEN: NapajuleibHbIE IUIOCKOCTH,
CBOICTBa NapauleNIbHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpa’ap, NapajIeenune, IOCTPOCHUE CEYEHUN.

[lepneHUKYISIPHOCTE  MPSIMOM M IIOCKOCTH:  NEPHEHAMKYJISPHBIE IpsMBIE B
MIPOCTPAHCTBE, MpsIMbIE MApaUICIbHBIE M IEPHEHIUKYISIPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpsIMOW INEepHEeHAUKYJIAPHON
MII0CKOCTH. OpPTOTOHAIBHOE MPOEKTHpOBaHUE. lleprneHnKynsap U HakJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIH (PUTyphl HA TUIOCKOCTb.
[lepneHMKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

VYTuBl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOMN U IJIOCKOCTBIO, ABYTPAHHBIA YTOJI, INHEUHBIN
YroJl JBYI'PAaHHOTO yria. TpéXrpaHHbIi M MHOrOrpaHHbie yriael. CBOMCTBA IUIOCKHX YIJIOB
MHOTOrpaHHOro yria. CBOKCTBA IJIOCKMX M IBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHUHYCOB U CHHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHMuKHU

Bunel MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroneHas mpu3sMa,
npsiMas M HaKJIOHHAas NpHU3Mbl, OOKOBas M IOJIHAas MOBEPXHOCTh Npu3Mbl. [lapamnenenunern,
NPAMOYTOJIbHBIM MapajijieJienune]; M ero cBoilcTBa. Kparwaiiline mMyTM Ha MOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupamupa: n-
yroJibHasi MUpaMuja, paBuiibHas U yceu€HHas nupamuabl. CBoiicTBa pédep U GOKOBBIX TpaHel
IIpaBWIBHOM nupaMuiel. [IpaBuiabHBIE MHOTOTpaHHMKH: IpaBWIbHAs NPU3Ma WM INPaBHIIbHAs
NUpaMuza, MpaBUIbHAs TPEYroJjibHasl MUPaMUIa U MPAaBUIbHBIN TeTpa’p, KyO. IIpencraBnenue
0 NIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadp, NOACKA3p U UKOCAdIP.

Bbruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTH M IIOJHOW IOBEPXHOCTH INPAMOM IPU3MBI, ILIOLIaJb OCHOBAHUM, TEOpeMa O
OOKOBOW TOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTHU
IIPaBUWJIBHOM MUPaMUIbl, TEOPEMA O ILIOIAAN YCEUEHHON NMMPaMUIbI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTbl CHUMMETPHUU IPABUJIbHBIX MHOTIOIPAHHUKOB.
CuMMeTpuss B MNpPaBUIbHOM MHOTOIDAaHHUKE: CHUMMETPHs MapajulesIeNuNe]a, CUMMETPUs
IIPaBWJIBHBIX ITPU3M, CUMMETPUS IIPaBUIbHON TUPAMHU/IBL.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJIJIMHEapHble, COHAIPABJICHHBIE U IPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPHIL. PaBeHCTBO
BEKTOPOB. [IeHCTBHUA C BEKTOpPAMH: CJIOXXEHUE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHUX
BEKTOpPOB, YMHOXEHHE BeKkTOopa Ha uucio. CBolicTBa ClOKEHHMs BeKTopoB. (BolicTBa
YMHOEHUSA BEKTOpa Ha uyncio. [IoHATHEe KOMIUIaHapHbBIE BEKTOPHI. IIpU3HaK KOMIIIaHApHOCTH
Tp€X BekTOpoB. IIpaBwio napamnenenunena. Teopema O paslOKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosibHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXAy KOOpAMHATaAMHM BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOII
Mexay BekTopaMu. CKallIpHOE ITPOU3BENEHNE BEKTOPOB.



11 KJIACC

Tena Bpamenust

[loHsATHSA: UMIMHAPUYECKAs TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTh, CQepruecKas
MOBEPXHOCTh, OOpasymoomue noBepxHocTe. Tena BpamieHHs: UWIMHAP, KOHYC, YCEUEHHBIN
KoHYC, chepa, map. BzaumHoe pacnonoxenne cepsl U IIOCKOCTH, KacaTeldbHas MIOCKOCTh K
cdepe. M300pakeHne Ten BpamieHus Ha IIocKocTu. Pa3sépTka munmuHapa u konyca. CummeTpust
cdepsl u mapa.

O6BéM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTrOJIHHOTO
napajuienenunena u cieactsus u3 He€. OO0bEM NpsAMOM M HAKIOHHOW MPU3MBI, LWIMHJpA,
nupamuibl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KomOunamuu Ttenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipu3sma, BmucaHHas B IWJIMHJIP,
omnucaHHas okoJio ImwiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOrpaHHMKA, OTIMCAHHOTO OKOJIO c(hepsl, chepbl, BHUCAHHOHN B
MHOTOTPaHHUK WJIN TEJIO BpallleHUsI.

[Inomanas MOBEPXHOCTH IMJIMHApPA, KOHYca, Iuiomaas chepsl u e€ yacreid. [logobue B
npoctpancTBe. OTHomieHHe O00BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOMOOHBIX  (UTYP.
[IpeoOpazoBanue momodusi, romoTeTHs. PerneHue 3amad Ha MIIOCKOCTH C HCIOJIb30BAHHEM
CTEepEOMETPUYECKIX METOJIOB.

[locTpoeHne ceuyeHWt MHOTOIPAaHHUKOB M TEN BpAIIEHMs: CEUYEHHs IHIMHIpA
(mapanminenpbHO W TEPIEHAUKYISIPHO OCH), CEYEHHsS KOHyca (mapaulelibHble OCHOBAHHUIO M
MIPOXOJIAIINE Yepe3 BEpUIMHY), CEUEHUS Il1apa, METO/bl MOCTPOEHHUS CEUEHUM: METOJ| CIE/OB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTOopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B mpoctpancTBe. Onepanuu HaJ BeKTopaMH. BekTopHOE€ YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOKeHHs. [IpsAMoyrosibHasi cucTeMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. Paznoxkenune BekTopa mo 6aszucy. KoopamHaTHO-BEKTOPHBIN METOM MpPH
pELICeHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHHMsI B IPOCTPAHCTBE

JIBwxkenust mpoctpanctBa. OtoOpakeHus. JIBmwxkeHus W paBeHCTBO (uryp. OOmue
CBOWCTBA JBWXEHUN. Buabl NBWKEHMI: NapajuieNbHbI NEPEHOC, LEHTpajbHas CUMMETpPHS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT npsiMoii. [IpeobpazoBanus nono6us. [psmas u chepa
Ditnepa.

JeATeJIbHOCTD YUYHUTEJISl ¢ y4eTOM padoueil MporpaMMbl BOCIMTAHUSA:

YcraHoBneHue JOBCPUTCIIbHBIX OTHOIIICGHUH C O6y‘IaIOIJ_[I/IMI/IC$I, CHOCO6CTBYIOHII/IX
MMO3UTUBHOMY BOCIIpHUATHUIO O6y‘laIOH_[I/IMI/IC$I Tpe60BaHPII>i u HpOCB6 YUUTCIISA, MIPUBJICYCHUIO UX
BHHUMAaHHA K 06CY)K,I[8.€MOI71 Ha YpPOKC I/IH(bOpMaI_[I/II/I, aKTUBHU3allMd MX II03HABaTeJIbHOM
ACATCIIBbHOCTH, HO6y>KI[eHI/Ie 06yqalonmxcg CO6J'IIO,Z[aTb Ha YpOKC 06H.Iel'[pI/IH$ITBIe HOPMBbI
MOBCACHU:, IIpaBUJIa O6H_IGHI/I$I CO CTapmiuMM U CBCPCTHHUKAMH, MPUHIUIIBI yqe6H0171
AUCHUIUIMHBI U CaMOOPTaHU3allnu,

MPpUBJICYCHHUC BHHUMAHUA 06yqa}01u1/1x051 K HICHHOCTHOMY acCIICKTYy H3YYdC€MbIX Ha YpPOKax
HBHGHHﬁ, opraHu3anusa Hx pa6OTLI C HOJ'Iy‘IElCMOfI Ha YpPOKE COLIHUAJIBHO 3Ha4YUMOM
I/IH(I)OpMaI_II/IeI\/'I; BKJIFOUCHUC B YPOK UI'POBBIX INpoHCAyp C LEJIbHO MOAACPIKAHUA MOTUBAIUU
o6yqa10mnxc;1 K IMNOJIYYCHUTIO 3H8.HI/II>'I, HaJIa)KMBAHUIO ITO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIIEHHUI
B KJ1aCCC.



TEMATHUYECKOE INIAHUPOBAHHUE, B TOM UUCJIE C YYETOM PABOYEM IPOT'PAMMBI
BOCHUTAHUS C YKAZAHUEM KOJHUYECTBA YACOB, OTBOJJUMBIX HA OCBOEHUE KAXKJION

TEMBbI
10 KJIACC
Ne Tema ypoka ¢ yueTrom padoueii mporpaMmmbl K XapakTepucTHKA OCHOBHBIX BUJI0B y4eOHO Jlara
0JIMYECT
n/n BOCITUTAHUSA JeATeILHOCTH
B0 1acos Ilnan dakr
BBenenue B crepeoMeTpuIo 23
HOBHBIE IIPaBUJIa U YKEHUSA Ha PUCYHK .
OcHoBHEIE NpaBHsIa u300paxe a pUCYHKE OmnpeaensiTh MIOCKOCTh Kak GUTYpPY, B KOTOPOi
1 IJI0CKOCTH, MapaJIEIbHbBIX MPSIMBIX (OTPE3KOB), 1 BBITIOJIHAETCS IUTAHUMETPHL.
CCPEAMHBI OTPE3KA Jenars npocreiime JJOrH4ecKkre BbIBOIAbI 13
[ToHSATHS CTEPEOMETPHUHN: TOUKA, MPSIMasi, IIOCKOCTb, aKCHOMATHKH IUTOCKOCTH.
npocTpancTBO. OCHOBHBIE TIPaBUIIa H300paKEHUS Ha IpusouTs Iulp"Mep“ peanbHBIX 00BEKTOB,
2 1 HcaIN3aied KOTOPBIX SBIISIOTCS aKCHOMBI
PHUCYHKE TIJIOCKOCTH, IMapauIeIbHBIX MPSIMBIX (OTPE3KOB),
TEOMETPHH.
CCPCAMHBI OTpE3Ka H3y4aTh, IPUMEHSATH [IPUHLIUIIBI IOCTPOCHUS
[TonsaTHs: mepecekaronecs MmIOCKOCTH, CEUYCHMH.
3 MepeCEKaroIecs Mpsmasi U IIIOCKOCTh; 1 Hcnoan3oBaTh AJI1 IIOCTPOCHU A CeueHu! METO
TOTYTPOCTPAHCTBO CJIEIOB, METOI BHyTpeHHfFO MIPOCKTUPOBAHMS,
- METO]I MIEPEHOCa CEKYIIIEeH MIOCKOCTH.
OHATHSL: HEPECCKAIOLINCCA IIOCKOCTH, PemaThb cTrepeoMeTprUeCKUE 3a/1aUM: Ha
4 NEPECCKAOINUCCA IIPpsAMast U INIOCKOCTD, 1 OIPEJICIICHNE BUJIA CEYEHHS U HAXOXKIECHUE €rO
MOJIYIPOCTPAHCTBO ILTOIIA/IH.
MHOTOrpaHHUKH, H306pakeH e MPOCTeHIIIX AKTYyaJIM3upoBaTh (PaKThl U METObI TUTAHUME-
5 1 TPHUH, PEIICBAHTHBIC TEME, IPOBOJUTH AaHATIOTHH.
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIHNX 00BEKTOB
Hcnosib30BaTh MpHU PELICHUN 3a/1a4
6 MHororpaHHUKH, H300pakeHNe MPOCTEUIITUX 1 CIeAYIOLME IUIAHUMETPHUeCKIe (haKTh 1
MIPOCTPAHCTBEHHBIX (PUTYDP, HECYIIECTBYIOIINX 0OBEKTOB METOIBI:
7 AKCHOMBI CTEPEOMETPHH U MEPBHIC CIEACTBHUS U3 HUX 1 Teopembi ®aieca u 0 MPONOPIHOHANLHBIX




AXCHOMBI CTCPCOMCTPHU U MCPBLIC CIICACTBUSA U3 HUX

CriocoObI 3a/1aHUS IPSIMBIX U TJIOCKOCTEH B

? npocrpaHcTBe. O603HauUEHUS IPSIMBIX U IJIOCKOCTEN
10 N300pakenue ceueHnit mupaMuIsl, Kyoa v IpU3MBI,
KOTOpBIE MPOXOJIAT yepe3 ux peéopa.
1 N300paxkenue ceueHuil nupamuabl, Kyoa v Mpu3Msl,
KOTOpBbIE MPOXOJIAT yepe3 ux peéopa.
N300pakeHue nepecevyeHus MoJIy4eHHBIX MITOCKOCTEH.
12 PackpammBanue NOCTPOEHHBIX CEYEHUM Pa3HbIMU
[BETaMU
N300paxkenue nepeceveHus MoJy4eHHBIX MITOCKOCTEH.
13 PackpammBanue NoCTpOEHHBIX CEYEHU Pa3HBIMU
[BETaMU
14 Merto cnenoB sl MOCTPOSHUS CEUYECHHI
15 Merton cnenoB uist mocTpoeHus ceuennii. CBoiicTBa
MEePECEUCHU I MPSAMBIX U ITIOCKOCTEH
16 Mertona cnenoB uist mocTpoeHus ceuenuii. CBoiicTpa
MEePECEUCHU I TPSAMBIX U MIJIOCKOCTEH
[TocTpoenue ceuenwuii B nmupamuie, Kyoe mo TpéM TouKam
17 Ha p&opax. Co3manne BEIHOCHBIX YePTEKEH U 3aIUCh
1aroB MOCTPOCHUS
13 Co3aHue BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB
MOCTPOCHUS
19 Co3naHne BBIHOCHBIX YEPTEKEW U 3alKCh 111aroB
IIOCTPOCHHUS
[TocTpoenue ceueHwuii B nmupamuie, Kyoe mo TpéM ToOUKam
20 Ha péOopax. Co3aaHne BEIHOCHBIX YEPTEKEN U 3aIUCh

1raroB MoCTpOCHUs

OTpe3Kax.AJIrOPUTM JEIICHHs OTPE3Ka Ha 1
paBHbIX yacten. Teopema Menenas.
PaBHOOGe1peHHbIIN

TPEyroJibHUK. PABHOCTOpOHHUIA
TpeyronbHUK. [ IpAMOYronbHBIN TPEYroNbHUK.
CBOMCTBO CpeiHEN IMHUU TPEYTOJIbHUKA
CBOMCTBO OMCCEKTPHUCHI yIJla TPEYrOJbHUKA
CaoiicTBO MenuaH TpeyroyibHuKa [Ipu3Haku
noo6us tpeyroiabHukoB Ioayuars
npeacTaBJeHusi 00 OCHOBHBIX dTarax
Pa3BUTHSI FTEOMETPUM KaK COCTABHOM 4acTH
byHIaMeHTa pa3BUTHSI TEXHOJIOT U




[ToBTOopenue mnanumerpun: Teopema o

21 MPONOPIHOHATBHBIX OTpe3kax. [Too0ue TpeyrobHIKOB
[ToBTopenue nnanumerpun: Teopema MeHnenas. PacueTs

2 B CEYEHMSIX Ha BBIHOCHBIX uepTexax. Mictopus pa3BuTus
IUTAHUMETPUU U CTEPEOMETPUN
BII Meoicoynapoonwiii 0eHb wiKoIbHbIX OUOIUOMEK

73 KonTposbHas padora "AKCHOMBI CTepeoOMeTPHH.

Ceuenus"

B3auMHoe pacnosioxkenne NpsiMbIX B

NPOCTPAHCTBE

B3anmHoe pacnonokeHue npsMbIX B TPOCTPAHCTBE. KaaccuguuupoBarb B3aiMHOE

24 CkpemuBaroniecs npsmeie. [Ipusnaku pacmoJio’KeHue IPSIMbIX B TPOCTPAHCTBE,
CKpellMBaloIuXcs npsaMbIX. [lapamnensHbie npsiMbie B WJUTFOCTPUPYS] PUCYHKAMH U TIPUBOJISI TPUMEPBI
MPOCTPAHCTBE 13 peaibHOM XU3HU JloKa3pIBaTh TEOPEMY O
TeopeMa o CyleCTBOBAaHUU Y €AUHCTBEHHOCTU MPAMOM CYIICCTBOBAHNU U €IMHCTBEHHOCTH
MapajieIbHON JAaHHOW MPAMOM, MPOXOISIIeH Yyepe3 napajie/IbHOH MPAMOH, NPOXOIAIICH Yepes

25 TOYKY MPOCTPAHCTBA U HE JIe)KaIeH Ha JAHHOU MIPSMOiA. TOYKY HPOCTPAHCTBA U HE JICKAIICH Ha JIPYroi
Jlemma o nepecedeHuu napayieabHbIX MPSIMbIX NPSMOiA; IEMMY O [IEPECeUCHHH II0CKOCTH
LIOCKOCTBIO JBYMsI [TapaJUIEIbHBIMU IPSIMBIMH; TEOPEMY O
[TapamnensHOCTB Tpex NpsAMbIX. Teopema o TpEx TPEX MapaiUIeIbHbIX NPAMbIX [l0Ka3bIBATH

26 napajuieJbHbIX NPSAMBIX. TeopemMa O CKpelMBaOIINXCS TpH3HaK CKPCINMBAIOMIHUXCA HPAMBIX, TCOPEMY
TPAMBIX 0 CKPEIIMBAIOLIUXCS TPSIMBIX.

[TapannensHoe npoekTrpoBanre. OCHOBHbIE CBOMCTBA AloKa3bIBATE TEOPEMY O PABEHCTBE YIIIOB ¢
COHAIpaBJICHHBIMU CTOPOHAMH.

27 MapajuIeIbHOTO MPOEeKTUpOoBaHusl. M300paxkeHne pa3HbIx OGBACHSATE, YTO HA3HIBACTCS MAPAIIENBHBIM 1
(uryp B mapasnenbHoii IPOCKIHH LIEHTPAJIbHBIM IIPOCKTUPOBAHUEM U KaK
IleHTpanpHas MpoeKUUs. YTOJ C COHAIIPaBIEHHBIMU BBITIOJTHSICTCS IPOCKTHPOBAHHE QHUTYp Ha

28 IUIOCKOCTh
CTOPOHAaMHU. YTOJ MEXAY NPSIMbIMHU :

Jdoxa3bIBaTh CBOWCTBA MAPAJUIEIBLHOTO

29 3azauy Ha JOKa3aTeNbCTBO U MCCIIEN0BAHNE, CBA3aHHBIC C

IMPOCKTUPOBAHUA.




PaCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

IMapanieJbHOCTh NPAMBIX M IVIOCKOCTEH B
NPOCTPAHCTBE

H3006paxkath B napajuieabHON MPOEKIMU
pa3HbIe TeOMETPUUYECKHE (DUTYPHI.
Pemate cTepeoMeTpu4ecKHe 3a1a4 HA JOKa3a-
TENBCTBO U UCCIIEIOBAHUE, CBA3AHHBIC C
PacCIIOIOKEHNUEM MIPSIMBIX B IIPOCTPAHCTBE.
IIpoBoauTh 1OKa3aTeNIbHBIE PACCYKACHUS IIPU
peLIeHNN T€OMETPUYECKHX 3a/1a4, CBA3AHHBIX CO
B3alMHBIM PACIIOJIO)KEHUEM MPSIMBIX B
IIPOCTPAHCTBE.
CpaBHHMBaTh, aHAJIU3UPOBATH U OLICHUBATH
YTBEP>KJICHHUSI C LIEJIBIO BBISBICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.
MoaeanpoBaTh peanabHble CUTYallUH,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE, HA A3bIKE TEOMETPUH.
HccnenoBarb NOCTPOCHHBIE MOAEIH C

UCTIOJIb30BAHUEM I'€OMETPUICCKUX MTOHATUH H
TeopeM, anmapara aareopsl, THPPOBHIX
pecypcos.

IMoayyaTs npeacTaBjieHHe O IICHTPATHLHOM
NPOEKTUPOBAHUU M 00 UCTOPHH PAOOT 110
TEOPHUH MEPCIICKTUBBI

[TonsiTHs: mapanienbHOCTh IPSIMOH U IJIOCKOCTH B
npoctpanctBe. [Ipu3Hak napamiensHOCTH MPSIMON U

30 miockoctu. CBo¥iCcTBA mapayiCcJIbHOCTH HpHMOﬁ u
IIJIOCKOCTH
reOMeTpI/I‘ICCKI/IC 3aJa4M Ha BbIYUCIICHUC U

31 A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAPAJIJICJIbHOCTBIO ITPAMBIX

U INIOCKOCTEH B MMPOCTPAHCTBE

Knaccugunmponarth B3auMHoe
PAacII0JIOKEHHE MPSIMOI U IJIOCKOCTH B
IPOCTPAHCTBE, IPUBOJI COOTBETCTBYIOIINE
IIPUMEPHI U3 PEAIbHOM JKU3HU
®opMyIHpPOBATH OINIPEIECICHHUE
napajieNbHbIX MPSMON U MIOCKOCTH
Jloka3bIBaTh NNPU3HAK O MAPAJUIEILHOCTH




[TocTpoenue ceueHust, IPOXOJAIIETO YEPE3 TaHHYIO

IIPSIMOM M TUIOCKOCTH; CBOWCTBA

32 IIPSIMYIO Ha YEPTEKE U NapAJLIECIBHOTO APYTOU MPSIMOM. 1 [apaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH
Pacuér oTHOIIEHMIT .Pematep crepeoMerpruueckue 3agaumn
HapaHHeHLHa;[ MPOEKUNS, MPUMEHEHNE IS TIOCTPOCHUS BBIYMCIICHUA U 10KA3aTCJIIbCTBO, CBA3aHHBIC C

33 cedyeHuil kyda u napauienenumnena. CpoiicTBa 1 11apaJIICTIbHOCTRIO HPAMBIX U INIOCKOCTEN B
napajuieJienune1a u IpusMbl npocrpaHcTBe Pemath npakruueckue 3agadn

A TapanensHble IIOCKOCTH. [IpH3HAKN Mapanne bHOCTH Ha MOCTPOCHNC CCHCHHUH Ha YCPTEKAX
3 JBYX II0CKOCTEIR 1 TeTpaszpa u napamienenunena .Pemarn
CTepeOMEeTpUYECKHUE 3aJ]aul, CBSI3aHHBIE C
TeopeMa 0 mapajuIeIbHOCTH U €JUHCTBEHHOCTH N
. MOCTPOEHUEM CEYEHUH III0CKOCTHIO
35 IJIOCKOCTH, MPOXOAAIIEH uepe3 TOUKY, He 1
. N IIpoBoaNTH JOTrMYECKU KOPPEKTHBIE
MIPUHAUIEKAITYI0 TAaHHOU MIIOCKOCTH U CIIE/ICTBUS U3 Hee
- - JI0Ka3aTeNbHbIE PACCYKACHUS IPU PELICHUN
BOMCTBA TI BHBIX TUIOCKOCTEH: O TI BHOCTH
6 CBoticTsa napasien JIOCKOCTCH. O NapajlICbHOC F€OMETPUYECKUX 33/1a4 CBS3aHHBIX C
3 MPSIMBIX TIEPECEUYEHHUS TP IEPECCUCHUHN /1B 1 .
p P p B p N JBYX napajuIeIbHOCThIO MIockocTel .CpaBHUBATH
napajuieNbHbIX IUIOCKOCTEH TpeThei
P p U AaHAJU3UPOBATH peajbHbIe CUTYAINH,
. . CBSI3aHHBIE C NMAPAIICIBHOCTHIO MPSIMOU U
CpoiicTBa mapayuIeIbHBIX MIIOCKOCTEN: 00 OTpe3kax
N IJIOCKOCTH B MPOCTPAHCTBE; MOAETHPOBATH
MapajuIeNbHbIX IPSIMbIX, 3aKIIOUEHHBIX MEXTY

37 . 1 peasnbHbIe CUTYalMH, CBA3AHHBIE C
napajuiebHBIMU IIOCKOCTSAMU; O MIepeceUeHUH MPsMOii ¢ 3
BYMS IAPATITBEEIMA [IOCKOCTAM apauIeIbHOCTHIO MPSMOI U MJIOCKOCTH B

MIPOCTPAHCTBE, HA SI3bIKE T€OMETPUU
IepneHAUKYJISAPHOCTH MPAMBIX M IJIOCKOCTEM 25
B IPOCTPAaHCTBE

38 [ToBTOpenue: Teopema Iudaropa Ha mIockocTr 1 AKTYaJIH3HPOBATh (BaKThl I METO/IbI ILIAHNME- 05.12

39 [ToBTOpEHUE: TPUTOHOMETPUS MPAMOYTOJIBLHOTO ! TPUH, PEIIEBAHTHBIE TEME, IPOBOAUTH AHATIOTUU.
TPeyroJbHHKA @ opMyTHPOBATH ONpPe/Ie/IeHHS:

o NEePHEHANKYIAPHBIX MPSMBIX B TPOCTPAHCTBE;

40 CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO NapaljieNenuneaa 1 P YIP P POCIDATICERE;

OTIpEJENIEHUE NIPSIMOM, IEPIIEHAUKYIIIPHOM K
Beruncnenue JUIMH OTPEe3KOB B KyOe M MPSMOYTOJIbHOM IIOCKOCTH.
41 napajuleNenumneie 1 Jloka3bIBaTh: JIEMMY O NIEPIIEHIUKYISIPHOCTH

BII Jlenv Koncmumyyuu Poccuiickoti @edepayuu

JIBYX MapajuleIbHBIX IPSAMBIX K TPEThel MpAMOii;




[TeprieHAMKYNAPHOCTD MPSIMOM U TIIOCKOCTHU. [Ipr3Hak

42 MEePIEHIUKYIISIPHOCTH MPSAMOM U TIOCKOCTH

43 [lepneHUKyYISIPHOCTD NPAMOM U IIIOCKOCTH. [Ipu3Hax
MEePIEHIUKYIISIPHOCTH MPSMOU U TIIIOCKOCTH
Teopema o cyiiecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOH,

44 MPOXOJSIIEN YEPE3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45 [TnockocTu u NepneHAUKYISIPHBIC UM MPSIMbIC B
MHOTOTpaHHUKAaX

46 [TmockocTu u NepNeHAUKYISIPHBIC UM TPSIMbBIC B
MHOTOTpaHHUKAX

47 [lepnennukynsp u HaknoHHas. [locTpoenue
MePIEHIUKYIISIPA U3 TOUYKH HA MPAMYIO

43 [Tepnienaukynsap u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOUKH Ha TPIMYIO

49 Teopema o Tpéx nepneHauKymspax (mpsmas U oOpaTHasi)

50 Teopema o Tpéx nepreHANKYIsApax (MpsMast 1 0OpaTHas)

51 YT0a MeX Iy CKPEelMBAIOIUMHUCS MPSMBIMU

5 [Touck neprneHauKyaSIpPHBIX MPSAMBIX C TOMOIIbIO
MEPIEeHIUKYIAPHBIX MIOCKOCTEH

53 OpTOoroHanbHO€ MPOEKTUPOBAHUE

54 [TocTpoenue ceuenwuii Kyoa, MPU3MBI, nvpaBI/IJIbHoﬁ
MUPaMHJIbI C TOMOUIBI0 OPTOTOHAIBHOM MPOEKITNH

55 ITocTpoenue cedyenuit Kyda, IpU3MBlI, HPaBHHLHOﬁ
MAPAMU/JIBI C IOMOIIBIO OPTOTOHAIBHON ITPOEKIIUN

56 CummeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO TIOCKOCTH.

IInockocTtu CI/IMMeTpI/Iﬁ B MHOI'OT'paHHHUKax

TEOPEMBI O CBSA3H MEXY I1apaJlIENbHOCTBIO
IPSMBIX U UX NEPIEHIUKYIAPHOCTBIO K
IUIOCKOCTH.
Joka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO IIPU3HAK
NEPIEHANKYJIIPHOCTH IIPSAMOM U INIOCKOCTH;
TEOpPEMY O CYHIECTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOY, IPOXOIALIEH Yepe3 TaHHYIO TOUKY U
NEePNEHAUKYJIIPHON K TaHHOM IJIOCKOCTH.
H3006paxkaTh B3aMHO NEepHEHANKYISIPHbIE

IPSIMYIO U MIJIOCKOCTb.

D opMyJIHMPOBATH CBOMCTBO NEPIEHAMKYJIISApA
10 OTHOUIEHHIO K TuiockocTH IlosryyaTs
npeAcTaBJIeHHe O 3HAYCHUH MEPIEeHINKYIIIpa
Juis Ipyrux obnacrei Hayku ((usmka,
SHEPreTHKa, JIa3epHbIe TEXHOJIOTHH), B
peabHOM KU3HU (TEXHUKA, OKpYKaroIas
00ctaHoBKa) Jloka3bIBaTh yTBEPKICHUS,
CBSI3aHHBIE C TPOEKIMEN TPSIMON HA
IJIOCKOCTh, HETIEPICHAUKYIIIPHYIO K 3TOMH
npsMoit Jloka3biBaTh TEOpPEMY O TPEX
NEPICHIUKYISApax U TeopeMy 0OpaTHYIO
TeopeMe o Tpéx neprenaukyaspax .Ioayyars
npeacraBJjieHne 00 OPTOrOHAILHOM
MPOEKTUPOBaHUH .Jl0Ka3bIBATH TEOPEMY O
MPOEKIMY TOUKH Ha TpsiMyto .Pematb
CTepeOMETPUUYECKHUE 3aauH, CBSI3aHHBIC C
NEPIEeHIUKYISIPHOCTHIO MPSMO U TIOCKOCTH
Pematp npuxiagHble 3a/1a4M, CBA3aHHbIE C Ha-
XO0XKICHUEM F€OMETPUUECKHUX BEJIMUUH
Pemateb crepeomeTrpudeckue 3a1aum,




[Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U INIOCKOCTH KaK

CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX

57 1
CJIEICTBUE CUMMETPUU NEPIEHIUKYIIsIpaX, HaX0XkKIEHUEM PacCTOSHUM,
53 [IpaBuiIbHBIE MHOTOTpaHHUKU. Pacd€r paccTosHui OT | MOCTPOCHNEM NpoeKuuii .CpaBHUBATH U
TOYKH JIO TUIOCKOCTH AHAJIM3MPOBATH YTBEPXKACHUS C LENbIO
59 [IpaBuiIbHBIE MHOTOTpaHHUKU. Pacd€r paccTosHUM OT | BBIABJICHI JIOTHHCCKI KOPPCKTHBIX 1
TOUKH 710 IIOCKOCTH HEKOPPEKTHBIX PACCYKICHUI AHATU3UPOBATH
U MOJeJTHPOBATH Ha SI3bIKE T€OMETPUN
CriocoObl OYCTUTH NEPIIEHANKYISPbI: CAMMETPHUS, CABUT
60 . 9 1 peaJIbHbIE CUTYalluH, CBSI3aHHbIE C Iep-
TOYKH 10 NapauIeIbHON IPSIMOT .
NEHAUKYISIPHOCTBIO MIPSIMON U TIOCKOCTH;
61 CaBur no HenapaieabHON IPSIMOM, U3MEHEHHE 1 HCCJIEX0BATH [IOCTPOCHHBIC MOJIEIIH, B TOM
paccTossHnn YUCJIE U C UCTIOJIB30BAHUEM armapara aareOpsl
62 KonTtpoJsbHas padora ""B3aumHoe pacnoJioskeHue 1
NPSIMbIX U IJIOCKOCTEN B IpocTpaHcTBe'
Yribl 1 paccTostHUS 16
[ToBTOpEHME: yroya Mexay NPsSIMBIMU Ha IIJIOCKOCTH, AKTyaJIu3upoBaTh (PaKThl U METObI TUTAHUME-
63 TPUTOHOMETPHS B POU3BOJIHLHOM TPEYrOJIbHUKE, TEOpEMa 1 TpUH, pCJICBAHTHBIC TEME, TIPOBOJANTH AHAJIOTHH.
KOCHHYCOB DopMyJIMPOBATH ONIPENEICHUE JBYTPAHHOTO
- yria.
64 OBTOPEHHUE: YTOJl MEXAY CKPEUIUBAOIINMUCS IPSIMBIMU 1 Tl0KA3BIBATE CBOMCTBO PABEHCTBA BCEX
B IIPOCTPAHCTBE JIMHEWHBIX YTJIOB ABYTPAHHOTO yIJia.
65 ['eoMeTprueckne METOIbI BEIYUCICHUS YTJIa MEXKITY 1 KaaccupuumpoBath 1BYrpaHHbIE YTkl B
TIPAMBIMU B MHOTOTPAHHUKAX 3aBUCUMOCTH OT UX I'PaJyCHON MEpBHI.
" " " D opMyJIMPOBATH ONIPEIEICHUE B3aUMHO
JIByrpanHbiii yros. CBOMCTBO JINHEWHBIX YTJIOB .
66 1 NEePHEHANKYISAPHBIX JIOCKOCTEH.
ABYI'DAHHOI'O yIJIa Joxa3piBaTh TEOpEMY O IPU3HAKE NEPIICHIUKY-
67 [lepnenaukynspHbie I0CKOCTH. CBONCTBA B3aUMHO ! JSIPHOCTH JIBYX IIOCKOCTEH.
IePIICHIUKYISPHBIX [IOCKOCTEH ®opMyIHpPOBATH CIEACTBHE (U3 IPU3HAKA) O
- NEPIEHIUKYIIPHOCTHU IIIOCKOCTH, KOTOpast
[Ipu3Hak nepneHuKyJIIpHOCTH IIJIOCKOCTEN; TEOPEMA O 9 %
B N NEPIEHIUKYIIIpHA PSMOM, 110 KOTOPOM
68 IIPSIMON NIEPECEUEHMS IBYX TUIOCKOCTEN 1

NEPpINCHAUKYIIAPHBIX TpeTBeI\/’I INJIOCKOCTH

MEPECCKAOTCA ABC INIOCKOCTH, 3TH MIJIIOCKOCTAM.
I[OKaEIBIBaTb YTBCPKACHUA O CTO CBOfICTBElX;




[IpssMoyronbpHbII napasuienenunen; Kyo; n3MepeHus,

TEOPEMY U CJIEICTBUE U3 HEE O JUaroHaIsix

69
CBOMCTBA MPAMOYTOJIBHOTO IapajulesienuIieia IIPAMOYT'OJIBHOT'O IMapajuICJICITAIICA.
Pematpb crepeomerpuueckue 3aaauu,
Teopema 0 AuaroHany MpsMOYroabHOTO
70 . CBSA3aHHbIE C IEPIEHAUKYISIPHOCTD MPSMBIX U
T1apaJlICICIINIICNa 1 CIIC/ICTBAC 13 HEC IUIOCKOCTEH, NCII0JIb3YS TUIAaHUMETPUUECKUE
71 CrepeoMeTpHruecKre U NPUKIAIHbIE 3a]jaul, CBSI3aHHBIE (haKThl ¥ METOJIBI.
CO B3aUMMHBIM PACHOJIOKCHUEM MPSIMBIX U INIOCKOCTH IIpoBoaAMTSH JTIOTHYECKH KOPPEKTHBIE
7 [ToBTOpEHKE: CKPEIIUBAIOLINECS NPSMBIE, TaPAJUIENbHBIE AOKa3aTCILHBIC PACCYKACHHUA TIPH PCLICHIN
IUIOCKOCTH B CTAHAPTHBIX MHOTOTPAaHHHUKAX TCOMCTPUICCKHX 33/1a4, CBASAHHBIX C
o NEPHEHANKYIIPHOCTBIO TIOCKOCTEH.
[Tapa napaynenbHbIX IIOCKOCTEN Ha CKPEIIUBAKOIIUXCS
AHaJIM3MPOBATH U MOJEJIHPOBATH HA SI3bIKE
73 MPSIMBIX, PACCTOSTHUE MEKAY CKPEIINBAOIINMHUCS
TE€OMETPHUH pealIbHbIE CUTYalllH, CBA3aHHbIE C
MIPSIMBIMHU B TIPOCTBIX CUTYAITUAX .
NEePIEeHIUKYISIPHOCTHIO MPSAMBIX U TIOCKOCTEN
PaccTostHue OT TOUKM /10 MIIOCKOCTH, PaCCTOSIHUE OT
74 ; HccaenoBarh NOCTPOCHHBIE MOJIENIH, B TOM
MPSIMOM JI0 MJIIOCKOCTH
YHCIIE U C UCIIOJIb30BAHUEM ammapara ajireopsl
75 Breruncnenue paccTossHUM MEX Ty CKpEIUBAIOIIUMUCS PemaTh NpHKITAHbIE 33/1a4H, CBI3aHHbIE C Ha-
MPSIMBIMU € IOMOIIBIO NEPIEHIUKYISIPHON MIIOCKOCTH XOKTIEHHEM TeOMETPHIECKIX BETHIHH
TpéxrpanHblil yroJi, HEpaBEHCTBA JJI TPEXTPAHHBIX
76 yrioB. Teopema [Tudaropa, TeopemMbl KOCHHYCOB U
CUHYCOB Il TPEXTPAaHHOTO YIJia
77 DnemMeHTHl chepuuecKoi FeOMETPUU: T'€0/Ie3HUECKIe
JIMHUHU Ha 3emiie
78 KounrpoJsbHas padora "Yrusl u paccrosinus'
MHororpaHHuKH
5"
Cucremaru3zauus 3HaHuM "MHOTOrpaHHUK U €r0 PaoTaThb ¢ yueGHHKOM: 33/1aBaTh BOMPOCH,
n
79 SIICMCHTHI JeNaTh 3aMeYaHtsi, KOMMEHTApHU
BII Jlenv 6occoeounenus Kpvima ¢ Poccuet AHAJM3MPOBAT pellleHHe 3a/1a4H.
80 IMupamua. Bunel nupamun. IlpaBunsHas nupamuaa PHCOBATD BHITYK/IbIE MHOTOTPAHHHKH C
81 [Ipusma. IIpamas u HaknoHHas npusmsl. [IpaBuibHas 3a[JaHHBIMH CBOMCTBaMHU; BOCCTaHABIIMBATD




pu3Ma

[IpssMoit mapajurenenunes, NpsMoyroabHbId

oOmIMii BU/I BBIITYKJIOTO MHOTOTPaHHUKA TIO
JIBYM €r0 MPOCKLHUAM.

82 1 Jloka3pIBaTh CBOMCTBA BBIITYKJIOIO
napajuiesnenunes, Kyo
MHOTOI'PaHHUKA.
83 Beinykibie MHororpanauky. Teopema Diinepa 1 PucoBaTh BBINIYKJIbIE MHOTOTPAaHHHUKH C PA3HOU
SUIEPOBOM XapAKTEPUCTUKOM; UCCIeI0BATH
BO3MOYKHOCTH TOJIy4€HHUs pe3ysbpTaTa npu
BapbUPOBAHUU JTAHHBIX.
84 Brinykiibie MHOTOrpaHHuku. Teopema Oitnepa. | JI0Ka3bIBATH CBOHCTBA IIPABUIIBHBIX
[IpaBunbHBIE ¥ TOTYNIPABUIIbHBIE MHOTOTPAHHUKHU MHororpannnkos. ILIaHHpPOBATE IOCTPOEHHE
MPaBUILHBIX MHOTOTPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIHBHBIX MHOTOTPAHHUKOB
85 KonrpoJsbHnas padora "MHororpanHuku' 1
BexTopbl B npocTpaHcTBe 12
86 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B TPOCTPAHCTBE 1
87 CyMMma BEKTOpOB 1
AKTyaJIu3upoBaTh (PaKThl U METObI TUTAHUME-
88 PasHocTk BeKTOpOB 1 TPUH, PEIEBAHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
89 [IpaBUIIO MapalUIesIeInesa 1 OnepupoBaTb NOHATUSIMH: BEKTOP Ha
IJIOCKOCTH U B IPOCTPAHCTBE; KOMILJIaHAPHbIE
90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
BEKTOPBL. [IpuBOUTH IpUMEPHI PU3NIECKUX
91 Paznoxenue BCKTOpa 110 6a3Hcy Tpex BEKTOPOB, HC 1 BEKTOPHBIX BEJIMYHH.
JIeXkKaIMX B OJJHOM INTIOCKOCTH OcBanBaTh paBUIIa BBIIIOJHEHUS IEUCTBUI
92 CKanspHOE MPOU3BE/IEHHE 1 CJI0’KEHHUSI Y BBIYUTAHUS BEKTOPOB, YMHOKEHUS
BEKTOPA Ha YUCIIO.
93 Brluucnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1 JI0KA3BIBATH TIPH3HAK KOMILTAHAPHOCTH TPEX
94 [IpocTeiimue 3a1a4u ¢ BEKTOpAMHU 1 BEKTOPOB.
95 TTpocTefimHe 3721 ¢ BEKTOPaMH 1 Jloka3pIBaTh TEOPEMY O Pa3I0KEHUH JHOO0T0
- BEKTOPA MO TPEM JTaHHBIMHEKOMILIAHAPHBIM
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMHU |
BEKTOPAM.
BII Jlenv Ilo6e0wb p
97 IIpocTenmue 3aga4n ¢ BEKTOPAMHU 1




IToBTOpEeHUE, 00001IEHHE U CUCTEMATU3ALUA
3HAHUM

KonTposbHas pa6oTa Ha NPOMeKyTOYHOM

98
aTTecTaluu

99 O6o6muienne u cucremaruzanys 3Hanui (CrepeomeTpusi)

100 O06061enue u cucreMaru3anus 3HaHui (Yrisl 1
paccTosiHUS)

101 O060061eHre u cucTeMaTu3alus 3HaHui
(MHoOrorpaHHuKkH)

102 O6061eHue u cucreMarusanus 3HaHui (Bekropsl B

MIPOCTPAHCTBE)




11 KJIACC

Ne Tema ypoka ¢ yuerom padoueil mporpaMmbl K XapakTepHCTHKA OCHOBHBIX BH/IOB y4e0HOil | Jlata
0JIN4eCTBO
n/n BOCIIUTAHUS e TeJIbHOCTH @
4yacos I aKT
JIaH
AHaIMTHYECKAs TeOMeTPHUA 15
n

| [ToBTOpenue Temsl "KoopanHaTel BEKTOpa Ha | AKTYalIM3upoBaTh (GaKThl K METOIBI
IJIOCKOCTH U B MPOCTpaHCTBE" IUTAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOINUTh
[ToBTOpenue Tembl "CKaNsSpHOE IIPOU3BEICHUE aHaIorut.

2 " 1 CBOJUTH IEHCTBUS C BEKTOPaMU K
BEKTOPOB .

AQHAJIOTMYHBIM JIEHCTBUSAM C UX KOOPAWHATAMHU.
n

3 [ToBTOpeHue Temsbl "Beryucienne yria Mexmay 1 BCIIOMHHTB ONPE/IEICHHE CKAISPHOTO
BEKTOpaMH B TPOCTpaHCTBE" YMHOKEHUS U €ro CBOMCTBA. BhraucisaTe ¢

4 [ToBTOpenue Temsl "YpaBHeHHE MPSIMON, TPOXOASILIEN : ITIOMOUIBIO CKATIIPHOTO YMHOKCHUSA JUIMHBI

BEKTOPOB bl MEXKy HUIMU, YCTaHABIIMBATh
4yepe3 ABE TOUKH" CKTOPOB, YI'JIbI MCKIY , YCTAHABJINBA
NEPIEHIUKYIIPHOCT BEKTOPOB.

5 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHCHHE | BBIBOJMTE YPaBHEHHUE IUTOCKOCTH M (JOPMYITY
IJIOCKOCTH B OTPE3Kax PpacCTOSIHUS OT TOYKH JI0 TUIOCKOCTH.

6 VYpaBHeHHE MII0CKOCTH, HOPMaJlb, ypABHEHUE | Pemark 3a1a4u, coueTas KOOPAMHATHBIH 1
IJIOCKOCTHU B OTPE3Kax BEKTOPHEIM METO/BI.

[TpoBOIUTH JIOTHYECKH KOPPEKTHBIE
7 BekropHoe npousBeneHue 1
JIOKa3aTeNIbHbBIE PACCYXKACHUS IIPU PELICHUU

g JIuHeliHbIE HEPABEHCTBA, JINHEHHOE | reOMETPHUECKHX 33184 Ha IPHMEHEHNE
1IPOrpaMMHpPOBAHNE BEKTOPHO-KOOPIMHATHOI'O METOJIA.

9 JIuueiinble HepaBeHCTBA, JTMHEHOE 1 AHanu3upoBaTh U MOJEIUPOBATH HA SA3BIKE
IIPOrpaMMHUPOBAHUE IFE€OMETPHUH pEAJIbHBIE CUTYalluH, CBSA3aHHbIC
AHaUTHYECKUE METO/IBI pacuéra yriia Mexmay BEKTOpaMH 1 KOOP/IMHATAMH.

10 1 HccnenoBaTh NOCTPOCHHBIE MOJIETH, B TOM
IPSIMBIMUA B MHOTOTpaHHHUKaX

YHCcIIe U C UCIIOJIBb30BAaHUEM almapara aareopsbl.

11 AHaIMTUYECKHUE METO/IBI PACUY€Ta yrila MEKTy 1 Hcnonp30BaTh KOMIBIOTEPHBIE IPOIPAMMBI.
IJIOCKOCTSIMU B MHOTOTPaHHUKAX 3HAKOMMTBHCA C UCTOPUEN pa3BUTHSA

12 dopMyiia pacCTOSIHUA OT TOYKH JI0 TUIOCKOCTHU B 1 MaTCMaTHKH




KOOpJIMHATaX

HaxoxneHnue paccTosiHul OT TOUKHU JI0 TNIOCKOCTHU B

13 1
KyOe

14 HaxoxneHnue paccTosiHul OT TOYKH JI0 TVIOCKOCTH B |
IIPAaBUJIBHOM NTUPaMUJEC

15 KonTpouabHas padora "AHajauTHYeCKas 1
reomerpus"

IToBTOpEeHUE, 00001IEHHE U CHCTEMATH3ALUA 15
3HAHUH
16 CeyeHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE :
MHOTOrPaHHHKH Crpouts cedeHus.
T C . Pemath crepeomerprueckue 3a1aun Ha
CHCHUA MHOTOTPaHHHKOB. METOA CICA0B JI0Ka3aTeNbCTBO MAaTEMaTUUECKUX OTHOLIEHUH,

18 CeyeHusi MHOTOT'PAaHHUKOB: CTaHAAPTHBIE TUIOCKOCTH, | HaX0/IeHWE T€OMETPUYECKUX BETUYHH (IJIUH,

TlepeceyeH s MPSAMBIX U TIOCKOCTEH YTJIOB, TUIOMA/EH, 00BEMOB).
. Hcnonb30BaTh Npu pelieHun
[TapannenpHble NPsMBIE U TUIOCKOCTH: MapalljielibHbIe

19 1 CTEPEOMETPUUYECKUX 3a/1a4 IJITAHUMETPUUYECKUE
CCICHMS (haKThl 1 METOJIBI.

20 [TapannenbHble psSMbIE U TUIOCKOCTH: PacyET | [TpOBOANTE JTOrHYECKU KOPPEKTHBIE
OTHOILIECHUH JIOKa3aTeNbHbIE PACCYXKACHUS MIPU PELICHUH
[TapannenbHble NPSMBIEC U TUIOCKOCTH: YTIIbI MEXKIY CTCPCOMCTPHHICCKHX 3a/1a.

21 1 CpaBHUBATh U AHATU3UPOBATH
CKPEIMBAIOIIUMHUCS MTPSIMBIMU

pealibHbIe CUTYallUU U BBISBJISATH BO3MOXKHOCTh
[leprnieniuKynspHbIE MPSIMBbIE U TUIOCKOCTH: €& MOJIEIMPOBaHHUS Ha S3bIKE [€OMETPHH.

22 CTaHJapPTHBIE Mapbl MEPIEHAUKYISIPHBIX TUIOCKOCTEH U 1 Mo 1e7IMpOBaTh PEATBHYIO CUTYAIMIO Ha A3BIKE
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB TEOMETPHUH U UCCIIEI0BATh MOCTPOCHHbBIE
[lepnieniuKyIsspHBIE MPSIMBIE U IVIOCKOCTH: TEOPEMA O MOJICIIH, B TOM HHCIIC ¥ € MCITIOJIL30BaHHCM

23 1 ammapara anreOpsbl.

TpexX MepreHauKyIsIpax
Hcnonb3oBaTh KOMIBIOTEPHBIE TPOrPAMMBI IIPU
24 IlepnieHIuKyIIpHBIE IPSIMBIE U TUIOCKOCTH: 1 pelleHuH 3a1a4

BBIYUCIICHUA JJIMH B MHOT'OT'PpAaHHUKAX




[ToBTOpEHUE: MIIOLIAIM MHOTOYTOJIBHUKOB, (POPMYJIBI

25 . 1
TUTS TIIOMIACH, COOOpaxeHUs MO0 0us
26 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIbHUKOB, (DOPMYJIBI |
JUTSl TUTOIIAIeH, COOOpaxkeHus moao0us
7 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIbHUKOB, (DOPMYJIBI |
JUTSl TUTOIIAIeH, COOOpaxkeHus 1moao0us
[lmomaam ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN
28 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEHUS 1
noo0us
[lmomaau ceyeHnii MHOTOIrPaHHUKOB: TUIOIIAAN
29 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPAKECHUS 1
moo0us
30 KonrpoJubsHas padora "IloBropenue: 1
MHOTOIPAHHUKH, CeYeHUS] MHOTOTPAHHUKOB'"'
O0béM MHOTOrpaHHHMKA 17
31 O6neém Tena. OObEeM IPAMOYTOILHOTO 1 CB00OIHO ONIEPUPOBATH MOHATHAMU: 00BEM
[apajuIeICIAIICa Tena, 00BEM MPSAMOYTOJILHOTO
3amaun 00 yaBOEHUHU Ky0Oa, 0 KBajJpaType Kyoa; o HapaJlICICTINIICAA.
32 TPUCEKIIMH YTJIa 1 DopMyIMpoBaTH OCHOBHBIE CBONCTBA 0OBEMOB.
c Py, Jloka3siBaTh TEOpEMY 00 00BEME
13 TEPEOMETPUUECKHUE 33]1a4H, CB3aHHBIE C 00BEMOM | HPAMOYTOJIBHOTO MAPALIENETHIENA, CIECTBIS
MPSIMOYTOJIBHOTO MapajuielienuIe1a U3 HEe.
34 [Ipuknanaeie 3a7a4u, CBA3aHHBIE C BBIYUCICHUEM 1 Pazpes3aTs MHOrOrpaHHUKH, IIEPEKIIa/IbIBATH
00bEMa IPAMOYTOJIEHOTO MapajuIeIenuIena 1acTH.
35 OBLE N ] Pewats crepeomerpuueckue 3agaun, CBsI3aHHbBIE
HCM TIPAMOM HPHSMBI C BBIUKCIIEHHEM 00BEMA MPSIMOYTOJIEHOTO
36 CrepeomeTpuuecKkue 3a/1a4uu, CBI3aHHBIE C 1 napajienenuneaa, npu3Msl.
BBbIUMCIIEHUEM 00BEMOB IPSIMOM MPU3MBI CpaBHHUBATh M aHATM3UPOBATD YTBEPIKICHUSI C
37 [TpuKiIagHbIe 3aa491, CBA3AHHBIE ¢ 0OBEMOM MPIMO 1 OCIBIO BHIABICHAA




IIPU3MBI

Brruucinenue 00bEMOB TEN ¢ HOMOILBIO

JIOTUYECKHA KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyxJICHHIA.
AHaJII/BI/IpOBaTI) 1 MOJCIIMPOBATh HA A3BIKE

38 onpenenéHHoro uuTerpaita. O0bEM HaKIOHHON 1
F€OMETPHUH peabHbIC CUTYAI[UH, CBA3aHHBIC C
e 00BEMOM TMPSIMOYTOJILHOTO MapajuieNenuIiea,

39 Brruncnenue 00bEMOB Tel ¢ TOMOUIbIO | [IPU3MBI, TUPAMHUJIBIL.

onpenenéHHoro uuTerpaita. O0bEM MUpaMu/Ibl Hcenenosars mocTpOECHHBIE MOJEIH, B TOM
N YUCJIE U C UCTIOJIB30BAHUEM ammapara aareOpsl.
®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB

40 5 1 BbIBOIMTH OCHOBHYIO HHTETPAJIbHYIO POPMYITY
[INpaMuI C OOIIHIM yTJIOM JUTSL BBIYHCIIEHUSI OOBLEMOB TeEJl.

41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB | Jloka3biBaTh TEOpeMyY 00 00bEME HAKIIOHHON
MUpaMU/L ¢ OOITUM yTIIOM MIPU3MBI Ha TPUMEPE TPEYTOJIHHOU MPU3MBI U
CrepeomeTpHiecKue 3a/1a4M, CBI3aHHBIE C 00bEMaMHU AT IPOU3BOJIBHON HPU3MBI. .

42 . 1 Jloka3biBaTh TEOpEMY: 00 00bEME MUPaMUIbI,
HAaKJIOHHOU TIPU3MBI .

- bopMyTHpPOBaTh CIEICTBUS U3 HEE: 00BEM
T METPHUYECKU YU, CBSA3AHHBI HEMaMHU N

43 CrepeomeTpreckue 3a1aH, CBASAHHBIE ¢ 00LEMa 1 yceu€HHOM nupamuabl. BeiBoauts popmyny mms
TTHpaMAIBT BBIYUCIICHHS 00BEMOB YCEUEHHON TTHPaAMUIBI

m [Tpuknagasie 3agaun mo teme "OOBEMBI TET", |
CBsI3aHHbBIE C 00bEMOM HAKIIOHHOW MPHU3MBI

45 [Tpuknagaeie 3agauu mo teme "OO0BEMBI Ten", |
CBSI3aHHbBIE C 00BEMOM MHUPAMUJIBI

46 [Ipumenenne 06bEMOB. Bolunciienue paccTosiHus 10 |
IIJIOCKOCTH

”" o ” 1

47 KonTtpoJabHas padora "O0béM MHOTOrpaHHUKA
Tena Bpamenust 24

43 [Hunuaapudeckas MoBepXHOCTh, 0Opa3yoline | CBOGOJTHO OIEPHPOBATH TOHATHSMIL:
MWIMHAPUICCKOUN MOBEPXHOCTH LWJIMHAPUYECKAs IOBEPXHOCTD, LIMJIMHP.

49 Humnap. [psmon kpyrosoit uunusap. [nomans | N3ydath crocoOsl

MOBCPXHOCTU NUJIIMHAPA

MMOJIY4YCHUA HHHHHﬂqueCKOﬁ MMOBEPXHOCTH,




Konnueckas noBepXHOCTh, 00pa3yronmue KOHUYECKOU

50
nosepxHoctu. Konyc
51 Ceuenune KOHyca MIIOCKOCTHIO, TAPATIICIBHOM
MIJIOCKOCTH OCHOBaHMUSI
50 Yceuénnslii konyc. M300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH U TOJTHOM
MMOBEPXHOCTH KOHYCa
54 [Tnomaas 60KOBOM MOBEPXHOCTH U TMOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a1a4u Ha I0Ka3aTEIbCTBO U
55 BBIYUCIICHUE, IIOCTPOCHUEM CEUCHUN UITUHPA,
KOHYyCa
CrepeoMeTpHuueckue 3a/1aui Ha JOKa3aTeIbCTBO U
56 BBIYUCIICHHUE, IIOCTPOCHUEM CEUCHUM UITUHPA,
KOHyca
57 [Ipuxknagneie 3a1auu, CBSI3aHHBIE C IIUIUHIPOM
58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C IMJIMHAPOM
59 Cdepa u map
[lepeceuenue ceprl u mapa c miockoctbio. Kacanue
60 mapa u cdepsl IIockocThio. Bua n nzobpaxenue
mapa
[lepeceuenue ceprl u mapa c miockoctbio. Kacanue
61 mapa u cdepsl IWIockocThio. Bua u nzobpaxenue
mapa
62 VYpasuenue chepsl. [Inomans chepsr u e€ yacreit
63 Cummerpus chepsl 1 mapa
64 CrepeomeTpuueckue 3a1a4u Ha I0Ka3aTeNbCTBO U

WINHApA.

N300paxaTs HIUIMHIP U €T0 CEUCHUS
IUIOCKOCTBIO.

CB00O1HO ONIEpPUPOBATH MOHATHIMMU:
KOHHYECKas IIOBEPXHOCTh, KOHYC, YCEUEHHBIN
KoHyC. M3ydaTh CrioCOOBI IOTyYCHHUS
KOHHMYECKOU ITOBEPXHOCTH, KOHYCA.
N300pakaTs KOHYC U €T0 CEYEeHUS TNIOCKOCTHIO,
HPOXOJAIIEH Yepe3 0Ch, U INIOCKOCTEIO,
NEPIEHANKYIIIPHON K OCH.

BoiBoauTh popmyIbl s BeIUKMCIEHHS] OOKOBOM
Y TTOJTHOM MTOBEPXHOCTEN TEN BPALIEHUS.
Pemrate cTrepeomeTprdeckne 3a1aum, CBSI3aHHBIC
C TeJaMH BPALICHHS, HAXOXKJICHUEM TUIOIIA I
OOKOBOI1 U TIOJTHOW TOBEPXHOCTH, TOCTPOCHUEM
CCYCHHUH.

Hcnonb30BaTh Npy pelIeHUH 3a1a4
IUTAHUMETPUYECKUE (PAKThI K METOIbI.
CpaBHMBATh ¥ aHAITM3UPOBAThH YTBEPKICHUS C
LIEJIBIO BBISIBIICHUS JIOTMUECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCYXICHUH.

AHanmu3upoBaTh U MOJICJINPOBATh HA SA3bIKE
IeOMETPHUH peallbHble CUTYallH, CBA3aHHBIE C
KOHYCOM U LIUJIMHJIPOM.

HccnenoBaTh NOCTPOEHHBIE MOJEIH, B TOM
YlCJIe U C MCIIOJIb30BaHUEM ariapara ajireOpbl
AxXTyanu3upoBaTh (PaKThl U METO/IbI
IUIAHUMETPUH, PEJICBAHTHBIE TEME, IPOBOAUTH
aHaJIOTUM.

CB0060aHO onepupoBaTh MOHATUAMU: cepa U
1ap, LEHTp, paauyc, 1uameTp chepsl 1 mapa.
HccnenoBath B3auMHOE pacnoioskeHue chepbl
U TJIOCKOCTH.

dopmynupoBaTh ONpeeTIeHne KacaTeabHON




BBIYHCIICHUE, CBSI3aHHBIC CO CEpOl U MIapoM,
IMOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO

CrepeoMeTpryeCKUE 3a/1a41 Ha JO0KA3aTeIbCTBO U

65 BBIUMCIICHUE, CBS3aHHBIC CO Cepoii U mapom,
MIOCTPOCHUEM UX CEYEHHI MII0CKOCTHIO

66 [Ipuknaaneie 3aqa4uu, CBsI3aHHbBIE cO c(epoit U mapoM

67 [ToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH, BEIYMCICHUS
B OKPY>KHOCTHU, CTaHJapTHBIC MTOA00US

68 Pazmmunsnie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U
MHOTI'OT'paHHUKOB

69 3anaun o Teme "Tena u TOBEPXHOCTH BpallleHUS "

70 3anaun o Teme "Tena u NTOBEPXHOCTH BpallleHUS "

71 KonTpoabHasi padora "Tesia 1 moBepXHOCTH

Bpamenus'

IUTOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U IMPU3HAKE
KacaTeIbHOU IIOCKOCTH.

BreiBouTh hopMyITy 1St BEIYUCICHHUS TIOMIAIH
cdepsl uepes3 paauyc chepsl.

Pemrate cTrepeomeTpuieckue 3a1a4n, CBA3aHHBIC
co cepoii 1 mapom, HaX0KJACHUEM TUTOIIA TN
cthepsl 1 €€ yacTed, TOCTPOECHUEM CEUCHU I
ctepsl u mapa.

AHaNMM3UPOBATH U MOJISIIUPOBATH HA S3BIKE
TCOMETPHH PEATbHBIC CUTYAllUU, CBSI3aHHBIC C
mapoM u chepoit.

Pemats mpocThie 3a1a49u, B KOTOPBIX
GurypupyroT KOMOUHAIIMYU TeJl BpallleHUs! U
MHOTOTPaHHHKOB.

Mcnoib30BaTh IpH PEIICHUH 33714, CBA3aHHBIX
co cdepoii 1 mapoM, TIaHUMETpHIecKue (HaKThl
U METO/IBL.

Pemmats crepeomerpuueckue 3ajauu, CBSI3aHHbIE
C TeJlaMU BpallleHusl, TOCTPOCHUEM CEUEHHI Tes
BpallleHUs, ¢ KOMOWHAIUSMU TeJl BpallleHus: U
MHOTOTPaHHHUKOB.

[TpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXKACHUS MIPU PELICHUH
FeOMETPUYECKHX 3a7a4, CBA3aHHbBIX C
MEPIEeHIUKYISIPHOCTHIO MIIOCKOCTEH.
AHaNMM3UpPOBATh U MOJICIUPOBATH Ha S3bIKE
TEOMETPHUH PEAIbHBIE CUTYallUH, CBA3aHHbIE C
MHOTOTpaHHUKaMHU.

HccnenoBaTh MOCTPOESHHBIE MOJIEIH, B TOM
YHCIIE U C UCIIOJIb30BAHUEM ammapara aireopsl

Inomaay noBepXHOCTH U 00BEMBI KPYIJIbIX




TeJI

O0béM unuHIpa. Teopema 00 00bEME MPSAMOTO

72
WIAHIPA

73 Brruucnenue 00EMOB TEJ C MOMOIBIO
onpenenéHHoro uHTerpaita. OobpéM KoHyca

74 [Tnomraau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA

75 CrepeoMeTpHYeCKHe 3a]Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB IIWIIHHIPA, KOHYCa

76 [Tpuknagaeie 3agaun no teme "OOBEMBI U TUIOIIAIN
MoBepXHOCTEN Ten"

O06bEM mrapa u mapoBoro cektopa. Teopema 06

77 00béme mapa. [Inomane ceprr. CTepeomeTpudeckne
3aJlaud, CBSI3aHHBIC C BRIYUCIICHUEM 00BEMOB MIapa,
IapOBOTO CETMEHTAa U IIApOBOTO CEKTOPA
[Tpuknagasie 3agaun mo teme "OOBEMBI TEN",

73 CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAAbI0 CHEpHI.
CooTHolIeHHs MeX Y IJIOIIAIMHU TOBEPXHOCTEH 1
00BpEMaMHU ITIOJOOHBIX TEN
[TopoGHble Tena B mpocTpaHcTBe. M3menenne 06béma

79 npu nofo6un. CrepeoMeTpruuecKue 3a/1a4u, CBsI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB TN U IJIoIaaen
MOBEPXHOCTEH

20 KonTpoabsnas padora "Ili1omaau noBepxHocTH 1

00BEMBI KPYIJIbIX TEJ"

CB0OOTHO OTIEPUPOBATH MOHATHAMU: 00BEM
TeJa, TIOUIAb TOBEPXHOCTH.

@®opMyIMpoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.
Jloka3bIBaTh TEOPEMBI: 00 00BEME IUITHHIIPA; 00
00BpéMe KoHyca. BEIBOIUTH (hopMyITbI 1Ist
BBIYUCIICHHS 00BhEMA yCeUEHHOTO KOHYCa.
HccnenoBaTh MOCTPOEHHBIE MOJIENH, B TOM
YHCIIe U C MCTIOJIb30BAHMEM arlapara anreOpebl.
3HaTh BO3MOYKHOCTH PEIICHUS 337134 Ha
MIOCTPOEHUE LUPKYJIEM U JIMHEUKOM, O
KJIACCUYECKUX HEepa3pelInMbIX 3a1a4ax.
CB00OJTHO OTIEPHPOBATH MOHATHAMH: MMAPOBOH
CErMEHT, IIApOBOM CJIOH, IIAPOBOM CEKTOP,
OCHOBAHHE U BBICOTA CETMEHTA, OCHOBAHHE U
BBICOTA I1IAPOBOTO CJIOS.

BriBouTh hopMysbl 11 HAX0XKIACHUST 00BbEMOB
[IapOBOTO CErMEHTA, IIAPOBOTO CEKTOPA,
rIomaau chepsl.

Jloka3siBaTh TeOpeMy 00 0OBEME 11apa.

Pemmath crepeoMeTpuueckre 3aauu, CBSI3aHHbIC
¢ 00BEMOM 11apa, MapoBOro

CErMEHTa, IIapOBOT0 CEKTOPa, TIIOIIA IBI0
ctepsl.

CpaBHUBATH U aHAJIM3UPOBATH YTBEPKACHUS C
EJIbIO BBISIBIICHUS JIOTHUECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHIA.

AHaNMM3UpPOBATH U MOJICIUPOBATH Ha S3bIKE
TEOMETPHH PeaIbHBIE CUTYallUH, CBS3aHHbIE C
00BEMOM 11apa, MIApOBOTO CErMEHTA, IIIAPOBOTO
CErMEHTa, TUIOIIA B0 C(hephl.

CB0OOIHO OTIEPUPOBATH MOHATHEM: TIOJJOOHBIE
TeJa B MPOCTPAHCTBE.




Boeraucnsate 00BEMBI TEN ¢ TOMOIIIBIO
OIIPENEIEHHOTO UHTErpasa.

Pemiats crepeomeTprueckue 3aaun, CBsI3aHHbBIC
C COOTHOUIECHUSIMU MEXTY TUIOIIAIIMU
MOBEPXHOCTEH U 00bEMAMHU TOTOOHBIX TEIT.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIE

JIOKa3aTeJIbHbIC PACCYXICHUS TIPH PEIICHUH
FGOMGTPI/I‘IGCKI/IX 3aJa4, CBJ3aHHBIX C
BBIYHCIIEHUEM 00BEMOB TEJI C HOMOIILIO
OTIPEIeTIEHHOTO UHTErpaja, HaX0KJACHHUEM
COOTHOIIICHUA MG)K)Iy II0IIAIsIMHU

MOBEPXHOCTEH U 00bEMaMU TIOIOOHBIX TEJL.
AHanu3upoOBaTh U MOJIETMPOBATH HA S3BIKE

T€OMETPHH peabHbIE CUTYAI[UH, CBI3aHHBIE C
00BEMaMu 1 MOBEPXHOCTSIMU TeJ, Ha
JI0KA3aTeNbCTBO U HA HaXOXKICHHE
FEOMETPUYECKUX BEJIMYUH

JIBuKenust

JIBwxenus npoctpanctBa. OtoOpakenus. J[BrkeHus u

81 . .
paBeHCcTBO Quryp. Ob1ue cBoiicTBa IBUKECHHIMA
Bupl nBukeHMid: napauiesibHbIN MEPEHOC,
82 LEHTpaJIbHAsl CAMMETPHS, 3€pPKAIbHAS CUMMETPUS,
MIOBOPOT BOKPYT MPSIMOM
83 [IpeoGpazoBanus nogo6us. [Ipsmas u cdhepa Ditnepa
84 I'eoMeTrpuueckue 3agaun Ha TPUMEHEHUE IBUKEHUS
85 KonTpoabHnas pabora "BekTopsl B npocTpancrse'

[IpuMeHsATh MpaBuiia BHITOJIHEHUS ACUCTBUI
CJIOKEHHS ¥ BBIYMTAHUS BEKTOPOB, YMHOKECHHUSI
BEKTOpa Ha YKCJIO MPHU PEHICHUH 3a]1a4.
Haxoautb KoopAnHATHI BEKTOPa B TaHHOM
0as3uce v CTPOUTH BEKTOP MO €r0 KOOPMHATAM.
BcnoMHUTS omnpeseneHue cKaaspHOro
YMHO>KEHUS ¥ €T0 CBONCTBA. BhIUUCIATS C
MOMOIIBIO CKaJISIPHOTO YMHOKEHHUS JUTUHBI
BEKTOPOB, YIJIbl MEX]ly HUMHU, YCTAHABJIUBATh
NEePHEHANKYIIPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJEIMPOBATH HA S3BIKE

TCOMETPUH PCAJIbHBIC CUTYyalluH, CBA3aHHBIC C
(1)I/I3I/I‘IeCKI/IMI/I BCKTOPHBIMU BCINYHUHAMMU.




Hcnonb30BaTh Ipu pelIEHUH 3a7a4, CBI3aHHbBIX
C BEKTOpaMH B IIPOCTPAHCTBE,
IIAHUMETPHUICCKUC (1)aKTI)I 1 METO/JBbI.
CB00O1HO OnIEpUPOBATH MOHATUIMMU:
0TOOpa’keHUEe MPOCTPAHCTBA Ha ceOsl, IBIKEHUE
IPOCTPAHCTBA; IICHTPaJIbHAs, OCEBast U
3epKaJIbHasi CAMMETPUH, IIapAJIICIIbHBIN
NIEPEeHOC; PAaBEHCTBO U 1mogooue Guryp.
Jloka3bIBaTh YTBEPXKACHHS O TOM, 4TO
[IEHTpaJIbHAsl, 0CEBAs U 3e€pKaJbHAst CHMMETPHH,
napaieNbHBIA IEPEHOC SBISIOTCS
JIBUKEHUSAMH. BBINONHATE peoOpazoBaHus
oJ00uS.

OnepupoBaTh NOHATUAMU: MpsiMas U cdepa
Ditnepa.

Pemrate reomeTpuueckue 3a1auu ¢
UCIIOJIb30BAHUEM JIBUKEHUH.

Hcnonb30BaTh Npy pelIeHUH 3a/1a4 JBH>KEHUS

MPOCTPAHCTBA U UX CBOMCTBA

IToBTOpEeHUE, 00001IIEHHE ¥ CHCTEMATH3AIUA

3HAHUH
O6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB
Pemate crepeomeTprueckue 3a1aun Ha
36 Kypca reomerpun 10-11 kiaccos, cucremMaTu3anus 1 JI0KA3aTeIbCTBO MaTEMATUYECKUX OTHOIICHUM,
3HaHuil: "[lapaienbHOCTh IPSAMBIX U TJIOCKOCTEN B HAXOXKIICHUE
nmpocTpaHcTBe" FEOMETPUYECKUX BEIMYUH ([UIUH, YTIIOB,
Ob6o6matomee moBTopeHue 11 MOHITHI U METOIOB IIoMA/IeH, 06HEMOB).
Hcnonbs30Bath Npu pelieHUH
87 Kypca reomerpun 10—11 kiaccoB, cuctemarusanus 1
. B | CTEPEOMETPUUECKHX 33]1a4 TUIAHUMETPUUECKHE
3HaHu#: "BekTopsl B MpOCTpaHCTBE (baKTBI U METOJIBI.
O6o6maromniee noproperue 11 moHSITHI U METOJIOB [IpoBOAUTH JIOTMUECKU KOPPEKTHBIE
88 kypca reomerpun 10-11 knaccos, cuctemaruszanys 1 JI0Ka3aTeJIbHbIC PACCYXACHUS MIPU PEIICHUH

3HaHM: "BekTopsl B mpocTpaHcTBE"

CTCPCOMECTPUUCCKUX U TNIAHUMETPUUCCKUX




&9

O6o6maromiee noproperne 11 MOHITHI U METOIOB
Kypca reomerpun 10-11 knaccos, cuctemarusanys
3HaHwmii: "O0beM MHOTOTpaHHHUKA"

90

O6o6maromee noproperne 11 MOHITHI U METOIOB
Kypca reometpun 10—11 kitaccoB, cucteMatusarus
3HaHuii: "O0beM MHOTOTpaHHUKA"

91

O6o0matoiiee moBTopeHue 11 MOHSTHIT 1 METOIOB
Kypca reometpun 10—11 kitaccoB, cucteMaTusarus
3HaHuii: "[lomany NOBEepXHOCTH U 0OBEMBI KPYTJIBIX

n

TEI

92

O6o6matomiee moBTopeHue 11 MOHSTHII 1 METOIOB
Kypca reometpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "Il1omanu NoBepXHOCTH U 0OBEMBI KPYTJIBIX

TEI

93

Hrorosas koHTpoJbHAS paboTa

94

Hrorosas koHTpoJIbHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

96

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib
B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib
B Pa3BUTHUHU COBPEMEHHBIX HMH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U ee POJIb
B Pa3BUTHUH COBPCMCHHBIX NHKCHCPHbBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

3ajad.
CpaBHUBATh U aHAJIM3UPOBATh PEAJIbHBIE
CUTyallul 1 BBIABJIATH BO3SMOXHOCTD eé
MOJCIIMPOBAHUA Ha A3BIKEC TCOMCTPUM.
MoienpoBaTh PeaabHYI0 CUTYAIUIO Ha S3BIKE
TEOMETPHUH U UCCIICIOBATH MIOCTPOCHHBIS
MOJICTIH, B TOM YHCJI€ U C HCIIOJIH30BAHHEM
ammnapara ajreopsbl.

Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPAMMBI ITPU
peleHnn 3a1a4.

[Tomygathk mpeacTaBIeHHE O TEOMETPUH KaK O

pa3BHUBAKONIEHCA HAYKE, UCCIEAYIOIIEH
OKPYKaIOIU MUP, CBSI3aHHOU C pealbHbIMHU
00BbEKTaMH, TOMOTAIOIIEH PEIINTh peaTbHbIE

JKU3HCHHBIC CUTYyalluUH O POJIK CTCPEOMCTPUU B
Pa3sBUTHUH COBPEMCHHBIX HHXKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHit




99

Hcropus pasBUTHS CTEpEOMETPUM KaK HAYKU U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

101

Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

102

Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN
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