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Henun n3yyeHust yueOHOro Kypca

BaxxnocTh yueOHOTO Kypca reoMeTprHu Ha YPOBHE CpPEeIHETo o01iero oopa3oBaHusi 00ycCIOBIIeHa MTPaKTH-
YEeCKOM 3HAUMMOCTBIO METAIIPEIMETHBIX U IIPEIMETHBIX Pe3yJIbTaTOB 00yUeHHs T€OMETPUH B HAIIPABJICHUH JINY-
HOCTHOTO Pa3BUTUA 00yuaromuxcs, GopMUpoBaHUs GYHKIIMOHATIBHON MaTeMaTHYeCKON T'PaMOTHOCTH, U3y4e-
HUS IPYTUX YUeOHBIX JUCHUIUIMH. Pa3BuTHe y yyamuxcs NpaBUIbHBIX MPEACTABICHUN O CYITHOCTH U IIPOHC-
XO0KJIEHUHM F€OMETPUUECKUX a0CTPaKIMi, COOTHOILIEHUH PEATIbHOIO U UEaIbHOI0, XapaKTepe OTPAKEHUS MaTe-
MaTHYECKOW HaYKOH SIBIICHHH U MPOLIECCOB PEaIbHOI0 MUpa, MECTE TEOMETPUH B CUCTEME HAyK U POJIM MaTeMa-
TUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM [T0O3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPO-
BO33PEHMS yUaIIUXCs, @ TAK)KE KAUeCTB MBIIUICHHUS, HEOOXOIMMBIX JJIS aJalTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiIsi€TCSI OMHUM M3 0a30BBIX NIPEIMETOB HA YPOBHE CpEeHEro o0Iiero oopa3oBaHus, TaKk Kak
obecreynBaeT BO3MOXKHOCTb U3YyUEHMsI KaK IUCLUILIMH €CTECTBEHHO-HAYUYHOW HAlpaBIEHHOCTH, TaAK U T'yMaHU-
TapHOM.

Jlornueckoe MblIIIEHUE, HOPMHUPYEMOE TP U3YUEHUH 00YyYaIOIIMMHUCS OHATUHHBIX OCHOB F€OMETPHU
Y TIOCTPOCHUU IIETIOUKHU JIOTHYECKUX YTBEPXKACHUH B X0JIe PEIICHHs TeOMETPUUECKUX 3a/1a4, YMEHHUE BbIIBUTaTh
U OIIPOBEpPraTh IMIOTE3bl HEOCPEACTBEHHO UCIIONIBb3YIOTCS MPH PEILIEHUH 33]]a4 €CTECTBEHHO-HAy4YHOr'0 LIUKJIA,
B YaCTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpHEHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTAX EATEIbHOCTH
yenoBeka. OpueHTaus 4enoBeKa BO BpeMEHHU U IIPOCTPAHCTBE — HEOOXOMMOE YCIOBHE €r0 COIHAILHOTO Obl-
TS, GopMa OTpaKeHHsI OKPY>KaIOLIET0 MUPA, YCIOBUE YCIEIHOIO TO3HAHUS U aKTUBHOT'O IpeoOpa3oBaHus Jeii-
cTBUTENBHOCTH. OneprpoBaHue MPOCTPAHCTBEHHBIMH 00pa3amMu 00beIMHAET pa3Hble BUJIbI yUeOHOH U TpyIo-
BOM J€ATEIBHOCTH, ABJISIETCS OJHUM U3 IPOPECCHOHATIBHO BaXKHBIX KaueCTB, IO3TOMY aKTyallbHa 3a1a4a Gop-
MHUPOBaHHS y 00YyYaIOLINXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUAHOCTH OOPa3HOT0 MBIIIJICHUS — CY-
IIECTBEHHOI'0 KOMIIOHEHTA B ITOATOTOBKE K MPAKTHUECKON JAEATEIbHOCTH IO MHOI'MM HaIpPaBJICHUSM.

Lenb ocBoeHust mporpammsl yueOHoro Kypea «I'eomeTpusi» Ha 6a30BOM ypoBHEOOydeHuUs — 0011eo0pas3o-
BaTeJIbHOE U OONIEKYIBTYPHOE Pa3BUTHE O0YUAIOMIMUXCS yepe3 00ecredeHne BO3MOKHOCTH MPUOOPETCHUSI U UC-
MIOJIb30BaHUS CUCTEMAaTHUECKUX TEOMETPUUECKUX 3HAHUN U JeHCTBUI, CIIeIIU(PHUHBIX T€OMETPUH, BO3MOXHOCTH
YCIIEUIHOTO IPOJOJDKEHHUs 00pa30BaHUs IO CIELUAIBHOCTSAM, HE CBA3aHHBIM C MPHUKIAJHBIM HCIOIb30BAHUEM
T€OMETPHH.

[TporpammMa no reomeTpuu Ha 6a30BOM ypOBHE IpeJHa3Hau€Ha Ul 00yJaroluxcs CpeAHel IIKOJbI, He
WCTIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYAHEHUI HA YPOBHE OCHOBHOTO 00111ero oOpazoBanus. Takum o6pazom, 00y-
qarolyecs Ha 6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHUECKUE YMEHUs, CBA3aHHBIE CO CIIEU(pUKON
T€OMETPHH U HEOOXOIUMBIE [T )KHU3HH B COBPEMEHHOM o011ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTD U3Y-
YUTh FEOMETPHIO OoJiee TITyOO0KO, €CIM B JaJIbHEHIIEM BO3HUKHET HEOOX0IMMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoeCcCUOHATLHON IEATEIbHOCTH.

JlocTrkeHHe 1eNIi OCBOEHUS ITPOrpaMMbl 00€CIIEUNBAETCSl PELIEHHEM COOTBETCTBYIONIMX 3a1a4. [Ipuopu-
TETHBIMH 3a/1a4aMU OCBOCHUs Kypca «I['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBIsIIOTCS:

® (opMupOoBaHHE MPEACTABIECHUS O F€OMETPUM KaK 4aCTH MHUPOBOM KyJbTypbl U OCO3HAaHHE €€ B3aUMO-
CBSI3U C OKPY’KAIOIIUM MUPOM;

® (opMmupoBaHUE MPEACTaBIECHUS O MHOTOTPAHHUKAX U TEJaX BPALICHUS KaK O BaKHEHIINX MaTeMaTHde-
CKUX MOJIEJISIX, TO3BOJISIOMINX ONKCHIBATh U U3y4aTh Pa3HbIC ABICHHS OKPY KAIOLIETO MUPA;

® (opMmupoBaHHE YMEHMs paclio3HaBaTh Ha 4epTeKaxX, MOJENAX U B pealbHOM MUPE MHOTOTPAaHHUKU U
TeJa BpalIlCHHUS;

® OBJIAJICHHE METO/IaMU PELICHUS 33134 Ha IIOCTPOSHUS Ha N300pakKEeHUAX IPOCTPAHCTBEHHBIX (DUTYD;

® (opmupoBaHUE YMEHHs ONEPUPOBATH OCHOBHBIMU MOHATUSMH O MHOTOTPAaHHUKAX U TEJaxX BpPAIICHUS U
UX OCHOBHBIMHU CBOMCTBAMHU;

® OBJIAJICHHE AJITOPUTMAMU PEILICHHUS] OCHOBHBIX TUIIOB 33/1a4; (POPMUPOBAHHE YMEHUS IPOBOAUTH HECIIO0XK-
HBIE JIOKA3aTeIbHbIC PACCYXKIECHUS B XOJI€ PEIICHUS CTEPEOMETPUYECKHX 3aay U 3aJa4 ¢ MPAKTHYECKUM COAEp-
KaHUEM;

® Da3BUTHE MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN O0ydaroIuxcs, O3HABaTEIbHOM aKTUBHO-
CTH, UCCIIEIOBATENbCKIX YMEHHUM, KPUTUYHOCTH MBIIIIICHHS;

® (opmupoBanue (QyHKIMOHAIBLHON IPaMOTHOCTH, PEJICBAHTHOM I'€OMETPUM: YMEHHE PACIO3HABATh MPO-
SBJICHHUSI TEOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEeajbHBIX KU3HEHHBIX CUTYalUSIX U MPH
W3YYEHUH JIPYTUX Y4eOHBIX IPEIMETOB, POSIBICHUS 3aBUCMOCTEN U 3aKOHOMEpPHOCTEH, (pOpMyINpoBaTh UX Ha
A3BIKE TECOMETPUH U CO3/1aBaTh F€OMETPHUUECKUE MOJICNIH, IPUMEHATh OCBOCHHBII T€OMETPHUYECKHUI amnmapar s
pelLeHMsl TPAaKTUKO-OPUEHTUPOBAHHBIX 331a4, UHTEPIPETUPOBATh U OLIEHUBATH OJIYUYEHHBIE PE3YIbTATHI.



OTnu4UTeNbHON OCOOCHHOCTBIO MPOTPAMMBI SBIISICTCA BKIIIOUEHHE B KYpC CTEPEOMETPHH B Hayalle ero
W3yYEHUS 3a/1a4, PelaeMbIX HAa YPOBHE MHTYUTHBHOTO MO3HAHMS, U ONpPENeIEHHBIM 00pa30M OpraHU30BaHHas
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO M MPOCTPAHCTBEHHOT'O MBINUICHUS, CTUMYJIUPYET
IIPOTEKaHUE UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JabHEHIIEMY U3yUEHHIO ITPEIMETA.

[Ipennourenue oTAAETCS HATTAAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHUs, TO €CTh TEOPETUUECKUE 3HA-
HUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb IIPEAMETHO-IIPAKTUYECKOH iesTeNbHOCTH. Pa3BuTne npoctpan-
CTBEHHBIX MPE/ICTABICHUH Y YUalUXCs B Kypce CTEPEOMETPUHN TIPOBOJUTCA 3a CUET pEIlIeHHs 3a/1a4 Ha CO3/JaHHe
IIPOCTPAHCTBEHHBIX 00pPa30B U 3ajjau Ha ONEPUPOBAHNE POCTPAHCTBEHHBIMU 0Opa3amu. Co3naHue obpaza npo-
BOJIUTCS C OTIOPOM HA HATJIATHOCTH, @ ONIEPUPOBAaHUE 00Pa30M — B YCIIOBHSIX OTBJICUCHHSI OT HATJISTHOCTH,
MBICIIEHHOTO U3MEHEHMsI €r0 UCXOJHOTIO COAEp KaHuUs.

OcHoBHbIE cofepxkaTenbHble TMHUM Kypca «I'eomerpun» B 10-11 knaccax: «MHororpaHHUKN», «IIpsimMble
U IUIOCKOCTH B IIpocTpaHcTBey, «Tena BpamieHus», « BeKTopsl 1 KOOpAUHATHI B IpOCTpaHCcTBe». DopMupoBaHue
JIOTHYECKUX YMEHHMH pacmpeiensercs He TOJBKO IO COAEp)KaTeNbHBIM JMHHUSIM, HO U 10 rojaM oOy4YeHHs Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

Copneprxanue 00pazoBaHMsl, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yibTaTaM ocBoeHus [IpumepHoit paboueit
IPOrpaMMbl, PacHpeeEHHBIM 110 rojJaM 00y4eHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaJI€HHE T'e€O0-
METPUYECKUMHU MOHATUSMH M HaBBIKAMH OCYIIECTBIISUIOCH OCIE0BATENBHO M TOCTYNATEIbHO, C COOIIOICHIEM
MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKJIIOUAINCH B OOIIYI0 CUCTEMY I'€OMETPHUUECKUX MPEICTaB-
JeHUH 00y4aromuXcs, pacupsist U yriryosss e€, o0pasys IPOYHbIE MHOKECTBEHHBIE CBS3H.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B Y4eGHOM 1u1aHe Ha U3yueHHe FeOMETPUH OTBOJUTCS HE MeHee 2 yueOHBIX yacoB B Hezenmo B 10 kiacce
u 1 yuebHoro vaca B Henento B 11 kimacce, Bcero 3a qBa roja o0ydeHust He MmeHee 102 yueOHBIX yaca.
JUYHOCTHBIE PE3YJIBbTATDI

JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS POTrPaMMBbI yU€OHOT0 NpenMeTa «MaTemMaTuka» XapakTepU3yoTCs:

I'paxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTHIO TPAKAAHCKOM MO3UIIMU 00YYAIONIEroCs KaK aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHIA-
CKOT'0 00IIeCTBa, MPEICTABICHUEM O MATEMAaTHUECKUX OCHOBaX ()yHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
IpoIelyp TPaKJaHCKOTr0 00IIecTBa (BEIOOPHI, OMPOCHI U T1p.), YMEHHEM B3aMMO/ICHCTBOBATh C COIIMATIbHBIMU HHCTH-
TyTaMU B COOTBETCTBHUHU C UX (PYHKLHUSAMHU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIUTAHHE:

Cc(OPMHPOBAHHOCTHIO POCCUHCKON TPaKIAHCKON MACHTUYHOCTH, YBOXKEHUS K MPOIUIOMY M HACTOSILEMY pOC-
CUHCKOW MAaTeMAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JTOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMa-
TUYECKOH IIKOJIBbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUH B APYTrUX HayKax, TEXHOJIOTUAX, Chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHMEM JIyXOBHBIX IIEGHHOCTEH POCCHIICKOT0 Hapoaa; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITH-
YECKOI'0 IIOBEACHUS, CBSI3aHHOIO C IPAKTUYECKUM IIPUMEHEHUEM TOCTHKCHUN HAYKH U I€ATEIIBHOCTHIO YYEHOI0; OCO-
3HAaHUEM JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMYMBOTO Oy IyILIEro.

JcTeTHYeCKoe BOCIIUTaHHue:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIIOUasl 3CTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a,
peLICHUH, pacCyKACHUHI; BOCIPUMMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM pa3JINYHbIX BUJIOB UCKYCCTBA.

Pusuyeckoe BOCIUTAHHE:

C(POPMHUPOBAHHOCTBIO YMEHUS IPUMEHATh MaTEMATUYECKHE 3HAHHsI B MHTEpECaxX 3/I0pPOBOT0 U GE30I1aCHOro 00-
pasa JKU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 310POBBIO (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHS-
TUH U OT/BIXA, peryyisipHas pu3nueckasi akTHBHOCTD); (PU3UYECKOTO COBEPILICHCTBOBAHMUS, IIPH 3aHATUSAX CIIOPTHBHO-
0370POBHUTEIBHON JEATEIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LIEHHOCTH TPYAOIIO0HS; HHTEPECOM K Pa3IMYHbIM chepam IpodhecCroHaTb-
HOM JIeATEIIbHOCTH, CBS3aHHBIM C MATEMAaTHUKOM U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPILIATh OCO3HAHHBIN BHIOOD Oy 1y-



IJ_IGI>'I HpO(l)eCCI/II/I nu peaJ'II/I?)OBBIBaTB CO6CTB€HHBIC KHU3HCHHBIC I1JIaHbI;, TOTOBHOCTBIO U CHOCOGHOCTBIO K MaTcMaTHu4c-
CKOMY 00Pa30BaHMIO M CAaMOOOPA30BAHUIO HA MTPOTSIKECHUH BCEH JKU3HH; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PeIlie-
HUW TPAKTHYECKUX 33724 MAaTeMAaTHYECKON HAIPaBICHHOCTH.

IKO0JIOrHYeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTHIO IKOJOTHYECKON KYIbTYPbI, TOHUMAaHHEM BIHSHUS COLMATBHO-3KOHOMUYECKHUX IMPOIIEC-
COB Ha COCTOSIHHE MPUPOJTHON U COMMATBLHOM CPEJIbl, 0OCO3HAHUEM TTI00aTBHOTO XapaKTepa IKOJIOTHYSCKUX MPOOIIeM;
OpHUEHTAIMCH Ha MPUMCHEHHE MaTeMaTHYCeCKUX 3HAHUHN TS PEIICHUS 3a/1a4 B 00JIACTH OKPYXKAIOIICH CPeJIbl, TUIaHH-
pOBaHI/ISI HOCTyHKOB 1 OIICHKU UX BO3MOXHBIX HOCJ'IC,Z[CTBPII’I JUTA 01<py>1<a101uel71 cpem:l.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIIe-
CTBCHHOW MPAKTHUKH, TOHUMaHUEM MaTEeMaTHYSCKON HAyKH KaK Cepbl YeJIOBCUCCKON JIEATSIBHOCTH, 3TAIIOB € pa3-
BUTHUA U 3HAYUMOCTHU IJIA pa3BI/ITI/I$I OUBHIN3allUN, OBJIaACHHUCM A3BIKOM MATCMAaTHUKH U MaTeMaTquCKOﬁ Ky.HBTypOﬁ
KaK Cpe,Z[CTBOM IIO3HAHUA MI/Ipa, TOTOBHOCTBHO OCYH.[GCTBJ'DITB HpOCKTHYIO n I/ICCJIC,Z[OBaTeJIBCKYIO ACATCIIBHOCTb MHIU-
BHIyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHS TPOTPaMMbl y4eOHOTO TMpeameTa « MaTeMaTHKay XapaKTepUu3yrTCs
OBJIaJICHEM YHUBEPCAJIbHBIMU HO3HABAMENbHBIMU OCLCMEUIMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OeliCU-
SAMU, YHUBEPCANTbHLIMU PE2YIAMUBHBIMU OeUCTN8UAMIU.

1) Yuueepcanvnvie noznasamensusie oeiicmaus, obecneuusarom gopmuposanue 6a308bix KOZHUMUBHBIX NPO-
yeccos obyuarowuxcs (0ceoenue Memooo8 NO3HAHUSA OKPYHCAIOWe20 MUpa,; npumMeHeHue 102U4ecKux, Uccie0o8ameb-
CKUX onepayutil, ymeHuil pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue neiicTBUA:

® BBISBISTH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MaTEMAaTHIYECKHX 00BEKTOB, MTOHITHIA, OTHOIICHHIA

MEXy MOHATUSAMU; GOPMYIUPOBATH ONIPEACICHUS MOHATUH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIac-
cu(UKaIMK, OCHOBAHUS JUIsl 0000ICHNUS U CPAaBHEHHUS, KPUTEPUHU IPOBOJMMOTO aHAIN3A;

® BOCHPHHHMATH, POPMYITUPOBATEH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, SIH-

HUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;
® BBIBISTH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MIPOTUBOPEUUS B (paKTaX, NaHHBIX, HAOIIOIe-
HUSX U YTBEPKACHUSIX; TIPeIaraTh KPUTSPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, A€TYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIIOUEHUH, YMO-

3aKJIFOUCHUN 10 aHAJIOTHUH;
® IIPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKIECHUN (MpsSMbIEe U OT MPOTHUBHOIO),
BBICTPanBaTh apTryMEHTAIHI0, TPUBOJUTH MPUMEPHI H KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IE-
HUS U BBIBOJIBL;

e BpIOMpaTh croco0 pemieHus yuyeOHOW 3amaur (CpaBHHUBATh HECKOJIBKO BapHaHTOB PEIICHHUS, BBHIOMPATH
HauboJee MOAXOAAIIUI C Y4ETOM CAaMOCTOATEIbHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTe/IbCKHe JeHCTBUSA:

®  HCIIOJIB30BAaTh BOMPOCHI KaK UCCIIEOBATEILCKUI HHCTPYMEHT MTO3HAHUS; (JOPMYITUPOBATH BOPOCHI, (PHKCH-
pyIoIre MPOTUBOPEUHre, MPodIeMy, YCTAaHABIUBATh HICKOMOE U JaHHOE, ((OPMUPOBATH TUIIOTE3Y, aPTyMEH-
THUPOBATH CBOIO MO3UINIO, MHCHHCE;

® IIPOBOJUTH CAMOCTOSITENILHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEIOBAHHUE TI0 YCTAaHOBIIEHUIO OCOOEHHO-
CTe MaTeMaTUYECKOr0 OOBEKTA, SIBJICHHSI, MPOIIECCa, BBISIBICHUIO 3aBHCUMOCTEH MEKIY OOBEKTaMH, SIBJIC-
HUSIMH, POIIECCAMU;

®  CaMOCTOSTEILHO (HOPMYIUPOBATH OOOOIIEHHUS W BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, HC-
CJIEIOBaHMSI, OIICHUBATh IOCTOBEPHOCTH MOMYUYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNU;

® IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIIBUTaTh MPEIIOIO0KEHUS O €T0 PAa3BUTHUU B
HOBBIX YCJIOBHSIX.



Padora ¢ undopmanueii:

BBISIBJIATH 1€(PUIUTHI MH(OPMAILIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U [ pEILICHU 3a/1a4H;
BBIOMpPATh HH(GOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEP-
PETUPOBATh HH(POPMAIIHIO PA3IUYHBIX BUAOB U (POPM IpEACTaBICHNUS;

CTPYKTYPHUPOBATh UH(OPMAIHIO, IPEJCTABIATE €€ B Pa3IMUHBIX (POPMax, HILTIOCTPUPOBATH IPahUIECKH;
OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Ynueepcanvhvie KOMMyHUKamueHwle Oelicmaus, 00ecneyusarom chopmuposaHHOCHb COYUATbHBIX HABBIKOG
00yuaruuxcs.
OO0uenne:

BOCIIPUHUMATH U (DOPMYITHPOBATH CY>KJCHHS B COOTBETCTBHH C YCIOBUSIMH H IEISIMH OOIIEHHST; SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHMCHMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHHS IO XOIIY
pelieHus 3a1a4i, KOMMEHTUPOBATh IIOJy4CHHBIA PE3YIbTAT;

B X0Ji¢ 00CYXJICHH 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYkKIaeMON TEMBI, IPOOJIEMBI, peIIaeMoi 3a1auH,
BBICKA3bIBAaTh UJCH, HALICJICHHBIC HAa ITOUCK PCHICHUSA; COMIOCTABIIATE CBOU CYXKICHUA C CYXKACHUAMU NPYTHUX
YYaCTHHMKOB JIMAJIOra, 00HAPYKMBATh Pa3InYMe U CXOJCTBO MO3UIHI; B KOPpEKTHOU popme GpopmyinpoBaTh
pa3HOIJIaCHsl, CBOM BO3PaKEHHS,

MPEJCTABIATh PE3yJIbTAThl PEIICHUS 3aa4uH, SKCIIEPUMEHTA, UCCIICAOBAHMS, POEKTA; CAMOCTOSTEIILHO BbI-
Oupath GpopMat BBICTYIUICHUS ¢ YIETOM 3a/1a4 IPE3CHTAIIMA U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHunyecTno:

MOHUMATh U UCTOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U WHANBUIYaTbHOIN pabOTHI IPU pEIIEHUH YIeOHbIX
3a]a4; IPUHUMATh 11€JIb COBMECTHOM JIEATENbHOCTH, MJIAHUPOBATh OPTaHU3AIMIO0 COBMECTHOM paboTHI, pac-
IpeaesaTh BUABI paboT, TOTOBApUBAThCS, 00OCYXkKIATh MPOIIECC U Pe3ysbTaT paboTsl; 0000IIaTh MHEHHUS He-
CKOJILKHX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX hopMax paboThl (00CYKIeHUs, OOMEH MHEHHUH, «MO3TOBBIC IITYPMbI» U UHBIC);
BBITIOJTHATH CBOIO YacTh PaOOTHI U KOOPIAMHUPOBATH CBOU JCHCTBUS C JPYTMMHU YJI€HAMHU KOMAaH]Ibl; OLICHU-
BaTh Ka4E€CTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aH-
MOJEHUCTBUA.

3) Vuusepcanvuvie pecynamuenvie oeticmsus, odecnedusarom Gopmuposanue cCMoiCl08blX YCMAHOBOK U HCU3-

HEeHHbIX HABBIKO8 TUYHOCTU.
Camoopranuszauus:

COCTABIIATH IJIAH, AITOPUTM PELICHUS 33a]a4H, BHIOUPATh CIOCO0 PEIICHHUs C yUETOM UMEIOIIUXCS PECYpPCOB
Y COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHIA C YIETOM HOBOM
nHpopMaIuu.

CaMOKOHTPOJIBb:

BJIQ/ICTh HABBIKAMU TIO3HABATENHLHOUN PEICKCUU KaK OCO3HAHMSI COBEPIIAEMBIX IEHCTBUN U MBICTUTEIbHBIX
MIPOLIECCOB, UX PE3YIBTATOB; BIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yabTaTa pe-
LIEHUsI MaTEMaTUYECKON 3a/1a4u;

MPEABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUH 33]Ja4H, BHOCUTh KOPPEKTUBBI B 1CSITEIIb-
HOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEIH;
OLICHUBATh COOTBETCTBUE PE3YNbTATa IIEJIU U YCIOBUAM, OOBSCHATH MPUYUHBI TOCTHKEHUS WIH HEAOCTIKE-
HUS PEe3yJIbTATOB JIEATEIBHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY MIPUOOPETEHHOMY OTIBITY.

Iliianupyemble npeaMeTHbIE pe3yJbTaThl ocBoeHusi [IpumepHoii padoyeil mporpaMmmbl Kypca (1o rogam
o0yueHmust)

[IpenMeTHbIe pe3yabTaThl M3yUEHUSTEOMETPUM Ha 0a30BOM ypOBHE OPHUEHTHPOBAHBI Ha JOCTHUIKEHHE

YPOBHS MaTeMaTUYE€CKOI rPaMOTHOCTH, HEOOXOAMMOTO IS YCIIEIIHOTO PELICHHS 3a]]au B pealbHOW )KU3HU U CO-
3/1aHK€ YCIOBUH AJIS1 UX OOLIEKYJIbTYPHOIO pa3BUTHSL.

OcBoenne yueOHOT0 Kypca «I'eomerpus» Ha 6a30BOM YpOBHE CpEAHEr0 0011ero 00pa3oBaHMsI T0JKHO o0ec-
NI€YNBaTh JOCTUKEHUE CIEAYIOIINX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:



10 kaacc

OnepupoBarh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

HpI/IMeHHTB AKCUOMBI CTCPCOMETPUHN U CICACTBHA U3 HUX ITPU PCUHICHUU I'COMCTPHUYCCKUX 3a1a4.
OmnepupoBath MOHATUSAMHE: MAPAJUICTBHOCTD U TIEPIICHIUKYIIPHOCTD MPSIMBIX M IJIOCKOCTEH.
KnaccuduiupoBaTrh B3auMHOE PAaCIOIOKEHHUE PSMBIX H IUIOCKOCTEH B MMPOCTPAHCTBE.

OmnepupoBath MOHATHSIMU: ABYTPAaHHBIN Yroj, TpaHU ABYTPAHHOTO YIJIa, peOpo IBYTPaHHOTO yTIiia; JINHEH-
HBIN YIoJI JBYI'PAHHOIO yIJIa; IpalyCHas Mepa JABYTPaHHOIO yIJia.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHMK, BBITYKJIbIA U HEBBIMYKJIBIII MHOIOIPAHHUK, 3JIEMEHTHI MHOIO-
TpaHHHKA, TPAaBUIBHBII MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIC BH/IBI MHOTOTPaHHUKOB (TTMpaMHIA; MPH3Ma, IPSIMOYTOIBHBIA TapaieeuIIe],
KyO0).

KnaccuuupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHHUS /1711 KJIacCU(UKAIIUMH (BBITYKJIbIE U HEBBITYKIIbIE
MHOT'OIpaHHUKH,; TPABUJIbHBIC MHOT'OI'PAHHUKHU; ITPAMBIC U HAKJIIOHHBIC ITPU3MBI, HapaJIJIeJICHI/IHC,Z[BI).
OHepI/IpOBaTB MOHATUAMU: CCKYIIAA MIOCKOCTb, CCUCHUC MHOTI'OI'PAaHHUKOB.

OOBACHATH MPUHILUIIBI IOCTPOCHUS CEUCHHM, UCTIONIBb3YSl METO/I CIIEIIOB.

o CTpOI/ITb CCUCHUSA MHOT'OI'PaHHUKOB METOAOM CJICAOB, BBITTOJHATH (BBIHOCHBIG) IMJIOCKHUEC YCPTCIKU U3 PU-
CYHKOB TIPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKIACHUE TEOMETPUYECKUX BEIMYUH MO 00pa3iiaM WM ajJrOpuTMaM, MPUMEHSIS 13-
BCCTHBIC AHAJIMTHYCCKUC MCTO/IbI ITPU PCUHICHUHN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/1a4 Ha BBIYUCIICHUC pac-
CTOSTHUI MEKAY IBYMSI TOYKaMH, OT TOYKH JIO IPSIMOMA, OT TOYKH JI0 INTOCKOCTH, MEXY CKPEIINBAIOITMHUCS
MMpsAMBIMH.

Pemate 3ala41 Ha HAXO0XKACHUC IT'COMCTPUYICCKUX BCIIMYUH IO 06pa3uaM HJIN aJIrTOpUTMaM, MMPpUMCHAIA U3-
BECTHBIC aHAJTMTHYECKHE METOJIbI IPH PEIICHUU CTAaHJAPTHBIX MaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE yT-
JIOB MCKYy CKPCIIMBAOIITUMHUCH MTPSAMBIMHA, MCKIY HpHMOﬁ " IJIOCKOCTBIO, MCKY TNIOCKOCTAMMU, AIBYI'PaH-
HBIX YTJIOB.

Bbrauciare 00bEMBI M TUTOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TMpU3Ma, MHpaMKIa) ¢ MPUMEHEHUEM
(bopMyIT; BEIYUCIISATH COOTHOIICHUSI MEXKTy TUTOMIAIIMU MTOBEPXHOCTEH, 00hEMaMU MTOIOOHBIX MHOTOTPaH-
HUKOB.

OHepI/IpOBaTB NMOHATUAMU: CUMMCTPUS B ITPOCTPAHCTBEC; ICHTP, OCh U MJIIOCKOCTh CUMMCTPHUHU; LICHTP, OCh U
TUIOCKOCTh CHMMETPUU (DUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBATH U HHTEPIIPETUPOBATH HHPOPMAIIHIO O MTPOCTPAHCTBEHHBIX T€OMETPUICCKUX
¢burypax, npeacTaBICHHYIO Ha YepTexax U pUCYHKaX.

[TpumensaTh reoMeTpudeckue (akThl Ui PELICHHs CTEPEOMETPUUYECKHX 3ajad, MPEAIoJaralolmx He-
CKOJIBKO IIIarOB PEIICHHS, €CIIN YCIIOBUS IIPUMEHEHUS 33/1aHbI B SIBHOW (hopme.

[TpuMeHSTH MPOCTEHUIIHE TPOTPAMMHBIE CPENICTBA U JICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH Pellie-
HUU CTEPEOMETPUIECKHX 3a]1ad.

IIpuBOAUTE ITPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPOLE U KU3HU, PACIIO3HABATH IPOSIBIICHUE
3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TpuMeHTH MOTy4YeHHBIC 3HAHUS HA MTPAKTHKE: aHAIM3UPOBAThH PEabHBIC CUTYallU M MPUMEHSATh U3yUeH-
HBIE ITOHATHUS B IPOIIECCE MTOUCKA PEIIEHUS] MaTEeMaTHUECKU C(hOPMYITUPOBAHHOM PoOIeMbl, MOAECTHUPOBATD
peanbHbIE CUTYallly Ha SI3bIKEe TEOMETPHH, UCCIIEIOBATh MOCTPOSHHBIE MOJEIH C UCTIOJIh30BAHNEM T€OMET-
pUYECKUX TIOHATUN W TEOpeM, ammapaTa ajareOpbl; peniaTh NpakTUYeCKUe 3a/1a4u, CBSI3aHHBIC C HAXOXKe-
HUEM F€OMETPUYCCKUX BEITHUUH.

Conep:xanue yuyeOHOro Kypca (1o rogam o0ydeHus )
10 kaace

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE
OcHoBHble MOHATUS cTepeomeTpun. Touka, mpsmasi, MI0CKOCTh, MpocTpaHcTBo. [loHATHE 00 akcroMaTu-

YCCKOM INOCTPOCHUU CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHU U CIICACTBUSA U3 HUX.

B3anMHOe pacrioyioskeHue MPsIMBIX B IIPOCTPAHCTBE: IMEPECEKAIONIUECS, TAPaUICIbHBIC U CKPEIUBAIOIIH-

ecst npsAMble. [lapamienbHOCTh MPSAMBIX U IVIOCKOCTENW B IPOCTPAHCTBE: NapajUIEIbHbIE NIPSMBIE B IPOCTPAHCTBE;
MapaJuIEIbHOCTh TPEX MPAMBIX; NAPAILIEIBHOCTD MPSAMON U MJIOCKOCTH. YTIIbI C COHAIPABIECHHBIMU CTOPOHAMM;



yroj MexAy NpsMBIMU B ITpocTpaHcTBe. [lapamiebHOCTh INIOCKOCTEN: ITapasulebHbIE IIJIOCKOCTH; CBOMCTBA I1a-
pajuienbHbIX IIockocTel. IIpocreiime npocTpaHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTU: TETPadaAp, KyO, mapaiiesne-
IIUATIET; TOCTPOCHUE CEYEHUN.

[TepnieHIUKYISIPHOCTD NPSMON U INIOCKOCTH: MEPIECHINKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSAMBIC Ia-
paJlIeNIbHBIE U MIEPIEHANKYJIISIPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHAUKYIIIPHOCTH NPSAMOH U INIOCKOCTH, TEOpEMaA
0 MPSIMOM MEPIECHANKYIISIPHOM TIIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKIY MPAMOU U TIIOCKOCTBIO; JBYTpaH-
HBIN yroJI, TMHEHHBIN YroJl ABYIPaHHOrO yriia. [lepneHuKymisp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 TUIOCKO-
CTH, PAaCCTOSIHUE OT MPSIMOI 710 MIIOCKOCTH, MPOEKLUs (PUIYpBbI Ha IJIOCKOCTh. [IepneH MKy IIpHOCTh MIIOCKOCTEH!:
IIPU3HAK NEPIECHANKYJISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpEX NMeprneHuKyIsapax.

MHOrorpaHHuKH

[lonsiTHE MHOTrOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OIPAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOIOI'PaH-
HUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: n-yronbHas npu3Ma; rpaHd U OCHOBAHHS IIPU3MBI; IIPsIMasi U HAKJIOH-
Has PU3MBbI; OOKOBas U MOJIHAsE TIOBEPXHOCTH NMpHu3MblL. [lapamuienenunen, NpsMOYTOJIbHBINA NapaieNenune]] u
ero cpoicTa. [Iupamua: n-yroiapHas nupaMua, FpaHud ¥ OCHOBAHUE UPAaMU/Ibl; OOKOBAsI U IOJIHAs IOBEPXHOCTh
NUpaMM/Ibl; IIpaBWIbHAsA U yCEUEHHAs] MUpaMUa. DJIEMEHTBI PU3MbI U nupamuabl. [IpaBuiibHbIE MHOTOTpaH-
HUKH: IOHATHE IIPABWJIBHOTO MHOTOI'PAaHHUKA; TIPABUJIbHAS NPU3Ma U NIPaBWIbHAS MUPAMUJA; IpaBUIbHAS Tpe-
yroJibHas MUpaMuja U MpaBUIbHBIN TeTpasap; KyO. IlpeacraBieHne o npaBUIbHBIX MHOTOTPAaHHHUKAX: OKTadIp,
nonexasap u ukocasap. CeyeHus Npu3Mbl U MIAPaMHUIBIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOUKH, NPSAMOM, MIIOCKOCTH. DJIEMEHTHI CUMMET-
pUM B IMpaMuax, NapauienelnuIenax, IpaBUIbHBIX MHOTOTPaHHUKAX.

Brruncrienue 31eMeHTOB MHOTOIPaHHHUKOB: pédpa, nuaroHanu, yrisl. [lnomans 60KoBOW MOBEPXHOCTH U
MTOJTHOW TIOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIAAh OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMOM MPU3MBI.
[Tnomanas 60KOBOM MOBEPXHOCTU M MOBEPXHOCTHU MPABUIIBHOM MUPAMU/IbI, TEOpPEMa O IJIOLaI YCeUEHHON IHpa-
muibl. [Toastre 06 o0béme. OOBEM MUpPaMUIbI, TPU3MBI.

[TooOHEbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAAIMHU TTOBEPXHOCTEH, 00BEMaMu o00-
HBIX TEJL

TemaTnueckoe miIaHupoBaHue yueOHOro Kypca(mo rogam o0y4yeHust)
10 kaacc (68 yacoB)

Ha3zBanue OcHoBHOE coJiep kaHne OCHOBHbIE BUJIbI IEATEIBHOCTH YYALIUXCS
pazaena
Beenenne B | OCHOBHBIC TIOHSITHSI CTEPEO- AKTyanu3upoBaTh (akThl U METOMABI IUIAHUMETPUU, peie-
CTepeoMeT- METpUH: TOUKa, IIPsiMasi, IJIOC- | BaHTHBIE TEME.
puto KOCTb, pocTpaHcTBo. [Ipa- [Momy4ate mpencTaBIeHUs] O MPOCTPAHCTBEHHBIX (hUTYypax,
(10 9) BHJIa M300paXCHUS HA PUCYH- | pa30upaTh MpOoCTEHIITNE MpaBiia H300paeHus TUX Quryp.

Kax: U300paKeHHsI II0OCKO-
CTe, mapajieNbHbIX MPSIMbBIX
(oTpe3koB), cepeaArHbI OT-
pe3ka. [lonsTus: nepecekato-
IIMecs TIOCKOCTH, MepeceKaro-
yecs npsiMasi ¥ mioCKOCTb.
3HAKOMCTBO C MHOTOTPaHHHU-
KamMH, H300paXeHue MHOTO-
TPaHHUKOB HAa pUCYHKaX, Ha
MPOEKIIMOHHBIX yepTexax.
HavansHbie cBeieHus o kyoe u
nupamuie, uX pa3BEPTKU U MO-
nenu. CedyeHHUs MHOTOTpPaHHM-
KOB.

[TonsiTHE 00 AKCHOMATHYECKOM
MIOCTPOCHUH  CTEPEOMETPUHU:
aKCUOMBI  CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

N300paxaTh mpsMYIO U TNIOCKOCTh Ha PHCYHKE.

Pacrno3naBaTe MHOTOTpaHHUKH, MTUPAMHUY, KyO, Ha3bIBaTh
HX DJICMCHTBHL.

Jenarb pucyHOK KyOa, mupaMuIbl, HAXOUTh OIMIUOKH B HE-
BEPHBIX N300paKEHHSIX.

3HaKOMMTECS C CEUEHHSIMH, C METOIOM CJIECAOB; HCII0IL30-
BaTh JIJIsl IOCTPOEHUSI CEYEHUSI METO/I CIIE€/I0B, KPATKO 3alUChI-
BaTh IIAard IOCTPOCHUS CCUCHHUSI.

PacnioznaBath BUJ c€4E€HUS U OTHOLLEHHUI, B KOTOPBIX CE€Ue-
HUE IeMuT pedpa KyOa, HaXOIUTh IJIONIAlb CEUCHUSI.

Hcnonb3oBath mogo0ue mpu perieHud 3aad Ha MOCTpoe-
HHE CCUCHUM.

3HAaKOMUTBCSI CAKCMOMATUYECKUM IOCTPOCHUEM CTEPEO-
METPHUH, C AKCHOMaMHU CTEPEOMETPHUH U CIICICTBUSIMHU U3 HUX.

NnmroctpupoBaThakCHOMBI PUCYHKAMH W TIPUMEpPAMH W3
OKpY’KaroIei 00CTaHOBKHU




[Ipsimbie u | BzaumHuoe pacnosioxeHue mnps- AKTyanu3upoBaTh (aKkThl U METOMABI IUIAHUMETPUH, peie-
IJIOCKOCTH B | MBIX B IPOCTPAHCTBE: MEPECE- | BAHTHBIE TEME, IPOBOJIUTH AHAJIOTHH.
IIPOCTpaH- KaloIlluecs, NapajuleIbHble U [lepeuncasiTb BO3MOXKHBIE CIIOCOOBI PACIIOJIOKEHUS IBYX
ctBe. Ilapan- | ckpemmBaromuecs npsmele. MPSIMBIX B POCTPAHCTBE, WILTIOCTPUPOBATh UX HA IPUMEpPaX.
JeNBHOCTD [TapannenbHOCTh IPSIMBIX U JlaBaTh ompeeneHne CKPEIIMBAOIINXCS IPSIMBIX, (HopMy-
NpSAMBIX M | IUIOCKOCTEW B MPOCTPAHCTBE: JIMPOBATh MPU3HAK CKPEIIUBAIOLIUXCS MPSMBIX U IPUMEHSTH
IUIOCKOCTEN | MapaJljiesIbHbIE NPSIMBIE B IIPO- | €r0 IPH PEIIEHUH 3aad.
(12 9) CTPaHCTBE; MapauIeIbHOCTh Pacnio3naBaTh npusMy, Ha3bIBaTh €€ FJIEMEHTHI.
TPEX MPAMBIX; TAPAIIEIHHOCTD CtpouTh ce4eHHs TPU3MbI Ha TOTOBBIX YEPTEkKaX.
MPSAMON U TUIOCKOCTHU. YTJIBI € [TepeuncnaTh BO3MOXKHBIE CITOCOOBI B3aMMHOTO PACIIOJIO-
COHAIIPaBJIICHHBIMHU CTOPOHAMU; | )KEHHUS MIPSIMOU U IUIOCKOCTH B IPOCTPAHCTBE, IPUBOJUTH CO-
YIoJl MEXAy IPSAMBIMH B IIPO- | OTBETCTBYIOLIME TPUMEPHI U3 PEATbHOM KU3HU.
CTpPaHCTBE. JlaBaThb ompezeieHre NapajlIeIbHOCTH NPSAMOU U IUIOCKO-
[TapannenbHOCTh MJIOCKOCTEM: | CTH.
napajuJieiabHble MJIOCKOCTH; DopMyIMPOBATH TPU3HAK NAPALIEIHLHOCTH MPSIMOU U TLIIOC-
CBOMCTBA MapaUIeNIbHBIX IJIOC- | KOCTH, YTBEPKIACHUE O NPSIMOM NEPECEUEHHUs IBYX IJIOCKO-
KOCTEH. CTEH, MPOXOIALINX Yepe3 apaJIeIbHbIE IPSIMBIE.
[Ipocreiiine TPOCTPAHCTBEH- Pemate mpakThueckue 3aJadyd Ha IMOCTPOCHHUE CEUYCHHI
Hble (UTYypbl HAa TIJIOCKOCTH: | MHOTOTpaHHUKA.
TeTpadap, KyO, mapasuienenu- OOBSICHATH CIly4ad B3aUMHOT'O PACIOJI0KEHUS IIIOCKOCTEH.
IeJl; IOCTPOEHUE CEYCHU N JlaBaTh omnpenencHue MapaulelbHbIX MIIOCKOCTEH; IPUBO-
JTUTh TIPUMEPHI U3 peabHOM JKU3HU M OKpYyKaromend obcra-
HOBKH, WIITIOCTPUPYIOIINE NAapAJUIETbHOCTb IIJIOCKOCTEN.
Hcnonp30Bath MpU3HAK MAapalIeIbHOCTH IBYX MJIOCKOCTEH,
CBOMCTBA NapaJljIeIbHBIX IUIOCKOCTEH IIPU PELICHUU 3a7a4 Ha
ITOCTPOEHHE.
OOBSICHSATD, YTO HA3BIBACTCS MAPAIICILHBIM MPOCKTUPOBA-
HUEM U KaK BBITOJIHSIETCS MPOSKTUPOBaHUE (PUTYp Ha TJIOC-
KOCTb.
N300pakath B mapauieIbHON MPOEKIIMH Pa3IHYHBIE T€0-
METpUYECKUE PUTYPBI.
MopenupoBaTe peajlbHbIE CUTYAllMM Ha A3bIKE T€OMETPUH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHUEM TI€O-
METPUYECKUX MOHSITHH.
Hcnonp30Bath Ipy peLICHNH 3a1a4 Ha IOCTPOCHUE CEYCHU N
MOHATHE MAPaAJUIEIbHOCTH, PU3HAKA U CBOWCTBA Mapasuielib-
HBIX NPSMBIX HAIIOCKOCTHU
[Tepnenauky- | [lepneHAMKYIAPHOCTD MPSAMOU AKTyanu3upoBath (PaKThl U METO/BI TUIAHUMETPUH, PElie-
JSPHOCTh U IUIOCKOCTH: NMEPHEHAUKYJIISP- | BAHTHBIE TEME, IPOBOJUTH aHAJIOTHH.
MPSMBIX U HbIE NpsIMbIE B NPOCTPAHCTBE, OOBACHATDH, KaKOW YToJl Ha3bIBAETCS YIJIOM MEXKIY Iepece-
IJIOCKOCTEN | MpsiIMble MapajulelibHble W TEpP- | KAIOIKUMHUCS MPSIMBIMH, CKPEILIUBAIOITUMUCS MPSMBIMU B IPO-
(12 9) MIeHIUKYJISIPHBIE K TUIOCKOCTH, | CTPAHCTBE.

IIPU3HAK IEPIICHIUKYIIPHOCTH
MPAMON M IUIOCKOCTH, TEOpEMaA
O IPSMOMN IEPHEHIUKYIAPHOU
IIJIOCKOCTH

[lepnieHIUKYISp U HAKJIIOHHBIE:
paccTosiHuE OT TOYKH O IUIOC-
KOCTH, PACCTOSHUE OT IPSMOM
710 IIJIOCKOCTH.

JlaBaTh omnpeneseHne NepueHaUKyIIpHbIX MPSAMBIX U Ipsi-
MOU, NEPIEHANKYISIPHON K MIOCKOCTH.

HaxoauTs yriibl MeXAy CKpEIIMBAIOIIMMUCA NPSIMBIMU B
KyOe u mupamue.

[IpuBOAUTE IPUMEPBI U3 PEATLHOM KU3HU U OKPYXKaIOLEen
0OCTaHOBKH, WJUIIOCTPUPYIOLIME MEPIEeHAUKYISIPHOCTh Mps-
MBIX B IPOCTPAHCTBE U MEPIEHAUKYIIPHOCTD MPSIMOM K IJI0C-
KOCTH.

@opMynMpOBaTH NPU3HAK [IEPIEHAUKYIISIPHOCTH IIPAMOM
U TUIOCKOCTH, IPUMEHSTh €r0 Ha IPAKTUKE: OOBICHATH Iep-
TICHIMKYJIAPHOCTH pedpa Ky0a U IMaroHajy ero rpaHu, KOTo-




pasi ero He COJIePKUT, HAXOAUTh JUTMHY IUaroHain Kyoa. Bei-
YUCTISATH BBICOTY MPABUILHON TPEYTOJbHOW U MPABUIILHOU Ye-
THIPEXYTOIBHON MUPAMHUI TI0 ATTUHAM pEOep.

Pemrate 3a1aun Ha BEIYKMCIIEHNUS], CBA3aHHBIE C IEPIICHIUKY-
JISIPHOCTBIO MPSAMOU U TUIOCKOCTH, C UCTIOJIB30BaHUEM IIPH pe-
LICHUH [IJITAHUMETPUYECKUX (DaKTOB U METOJIOB.

OOBSCHATH, YTO HA3BIBAIOT MEPIICHIUKYJISIPOM U HAKJIOH-
HOW M3 TOYKH K IIOCKOCTH; MPOEKIHUEH HAKJIIOHHON Ha IJI0C-
KOCTb.OOBACHATH, YTO HA3BIBACTCS PACCTOSHUEM: OT TOUKHU J0
IJIOCKOCTH; MEXAY MapajuIeIbHbIMU IUIOCKOCTSIMH; MEXAY
IIPSIMOM M MapaJUICNIbHON € IUIOCKOCTBI0; MEXAY CKpEeLIUBa-
FOLIUMMUCS TPSIMBIMH.

HaxoauTs 3TH paccTosTHUS B IPOCTHIX CIy4asx B KyOe, mu-
pamue, npu3Me.

MopenupoBaTh peajgbHble CUTyalluu HA SI3bIKE TEOMETPUH,
HCCIEA0BATh MOCTPOEHHBIE MOJEIHN C MCIHOJIb30BAHUEM TI€0-
METPUYECKUX MTOHITHH.

Ncnonb30BaTh pu pelICHUH 33/1a4 Ha TOCTPOCHUE CEUCHU
teopemy [lucdaropa, cBoiiCTBa MPSIMOYTONBHBIX TPEYTOIHHHU-
KOB.

Vrabl
MEXIy TIpsi-
MBIMH U
IUIOCKOCTSIMH

(10 9)

VYriael B IPOCTPAaHCTBE: YIoil
MEXy IIPSIMOU U TUIOCKOCTBIO;
JNBYI'PAHHBIA YIOJI, JIMHEHHBIN
YIoJ IBYTPaHHOTO yTJIa.
[lepneHUKyIAPHOCTD ILIOCKO-
CTEW: NpPHU3HAK MEPHEHIUKY-
JAPHOCTH  JBYX  IUIOCKO-
crei. TeopeMa o TpEX meprieH-
TUKYJIIpax

AKTyanu3upoBaTh (akThl U METOMABI IUIAHUMETPUU, peie-
BAHTHBIEC TEME, IPOBOJUTH AHAJIOTHH.

JlaBaThb OIpenesIeHUE yrila MEXKIYy NPSMOU U MJIOCKOCTBIO,
dhopMyIupoBaTh TEOPEMY O TPEX MEPICHIUKYIApax U oOpar-
HYIO K HEW.

Haxonute yrom Mexay nmpsiMOM M TIJIOCKOCTbIO B MHOTO-
I'PaHHUKE, PACCTOSHUE OT TOUKH JI0 IPSMOI Ha IJIOCKOCTH, UC-
MOJIb3ysl TEOpeMy O TpEX mepneHaukyispax. lIpoBogute Ha
4yepTeKe NEPIEHIUKYIISIP: U3 TOUYKH Ha MPSAMYI0; U3 TOUYKH Ha
IIJIOCKOCTb.

JlaBaTh omnpezaeneHue ABYTPaHHOIO YIJIa U €0 3JIEMEHTOB.
OOBACHATH PABEHCTBO BCEX JIMHEHWHBIX YIJIOB JIBYIPAHHOTO
yria.

Haxonute Ha yepTexe AByTpaHHBIN yroi npu pedpe mupa-
MHU/IbI, IPU3MBI, TTapaJUIeICIUIE/a.

JlaBaTh onpeneneHue yria Mexay II0CKOCTSIMH.

JlaBath omnpenenenue 1 GopMyIupoBaTh MPU3HAK B3aMMHO
MEPIEHIUKYISPHBIX MIOCKOCTEN.

HaxonuTp yriiel MEXIy IUIOCKOCTSAMH B KyOe U TMpamue.

Hcnons30BaTh Npu pelieHUH 3a7a4 OCHOBHBIE TEOPEMBI U
METO/Ibl IJITAHUMETPUH.

MopenupoBaTh peajbHbIE CUTyalluu HA SI3bIKE TEOMETPUH,
UCCIIEI0BAaTh IOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHUEM TI€O-
METPUYECKUX MOHSITHH.

Hcnonp30Bath Ipy peLICHNH 3a1a4 Ha IOCTPOCHUE CEYCHU N
COOTHOUIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpas-
HUKH
(10 4)

IlonsiTHe MHOrorpaHHuka, oc-
HOBHBIE 3JIEMEHTBI MHOTOTPaH-
HUKQ, BBIIYKJIBIE U HEBBIMYK-
Jple  MHOTOTDAaHHUKH;  pas-
BEPTKA MHOTOTPAaHHHUKA.
[Ipusma: n-yrosibHasi Ipu3Ma;
I'PaHU ¥ OCHOBAHUS PU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;

AxTyanu3upoBaTh (HaKThl U METObI IJIAHUMETPUH, pelie-
BAaHTHBIC TEME, TPOBOIUTH aHAJIOTHUH.

JlaBaTh ompe/esieHre mapasieenure/ia, paclio3HaBaTh €ro
BHJIBI M M3y4aTh CBOMCTRBA.

ﬂaBaTb onpe;[eneHHe HI/IpaMI/I,Z[BI, paCHO?)HaBaTB BUbI ITTU-
pamun, GopMyIUpOBaTh CBOMCTBA PEOEp, TPaHEH W BBICOTHI
[IPaBUJILHON ITUPAMUJBIL.

Haxonuth momnianb moiaHOW U OOKOBOM MOBEPXHOCTH ITH-
paMuBbL.




O0KOBast ¥ TIOJTHAsI TOBEPX-
HOCTbh npu3Msbl. [lapannenenu-
e, IpsIMOYTOJIbHBIN Haparie-
JIEIUIIET U €0 CBOMCTBA.
[Mupamupa: n-yronbpHasi nupa-
MHJIa, TPaHU U OCHOBAHME IHU-
pamuIbl; O0OKOBAs U MOJTHAS TTO-
BEPXHOCTh MUPAMHABL;, IIpa-
BWIbHAs M YyCEU€HHas MHpa-
MH/J1a.
DNeMEeHThI
MU/IBI.
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSATUE MPABHIBHOIO MHOTO-
IpaHHUKA; IPAaBUJIbHAS MPU3Ma
U NpaBUJIbHAsA NMUPAMHUJIA; Ipa-
BWIbHAsI TpEyrojbHas Mupa-
MH/JIa U IPABUIIBHBIA TETPaAdAP;
ky0. IlpencraBnenue o mpa-
BWJIBHBIX MHOI'OTPaHHUKAX: OK-
Ta’Ip, NOACKASAP U UKOCAIIP.
CumMmeTtpusi B MPOCTPAHCTBE:
CUMMETpUS OTHOCUTEILHO
TOYKH, NPSMOW, IUIOCKOCTH.
DneMeHThl CHMMETPUU B NTUpa-
MH/JIaX, napajuienenuneaax,
MPaBUIIbHBIX MHOTOTPaHHUKAX.
Brluucnenue 371€MEHTOB MHO-
TOrpaHHMUKOB: p&Opa, nuaro-
Hayu, yrubl. [Lnomans 60kKoBO#
IIOBEPXHOCTH U IIOJHOM I10-
BEPXHOCTH NPSIMOM IPHU3MBI,
IJI01IaJb OCHOBAaHMM, TeopeMa
0 OOKOBOW TOBEPXHOCTH Tps-
Moii npusmsbl. [lnomans 60ko-
BOM MOBEPXHOCTU U MTOBEPXHO-
CTH TMPaBUJIBHON MHUPAMUIBI,
TeopemMa O TUIoNaan OOKOBOM
IIOBEPXHOCTH YCEYEHHOU MUpa-
MH/IbI

IpuU3Mbl U IUpa-

JlaBaThb ompenencHue yCeUEHHOM NUpaMubl, Ha3bIBaTh €€
3JIEMEHTBHI.

®opmynupoBaTh TEOPEMY O ILIOMIAH OOKOBOM MOBEPXHO-
CTH NPABUJILHON YCEYEHHON MUPAMUJIBI.

Pemate 3agaun Ha BBIYKCIICHUE, CBSI3aHHBIE C INHUPAMHU-
JlaMU, a TAKXKe 3aJ]a4l Ha IOCTPOEHUE CEUCHUM.

JlaBaThb omnpeneneHue Mpu3Msl, Paclio3HaBaTh BUIBI IIPU3M,
n300paxkaTh MPU3MBI Ha YEPTEXKeE.

Haxomuth miomanb momHONW UM OOKOBOM IMOBEPXHOCTHU
MIPU3MBL.

W3ydaTh cooTHOIeHUs Ditniepa ams uncna pédep, rpaHeit u
BEpPLIMH MHOTOI'PAHHHKA.

N3yuaTh BUIBI NMPaBUIBHBIX MHOTOTPAaHHUKOB, UX Ha3Ba-
HHS ¥ KOJIMYECTBO TPAHEH.

N3y4yaTs CHMMETPUIO MHOTOTPAHHUKOB.

OOBACHATh, KaKM€ TOYKHM HA3BIBAIOTCS CUMMETPUYHBIMU
OTHOCUTEJIBHO JTaHHOW TOYKH, MPSIMON WIM IUIOCKOCTH, YTO
HA3bIBAIOT LIEHTPOM, OChIO MJIM IUIOCKOCTHIO CUMMETpUHU (hu-
TypBL.

[IpuBouTE pUMEPHl CUMMETPUYHBIX (UTYP B apXUTEK-
Type, TEXHUKE, IPUPOJIE.

MopenupoBaTh peajbHbIE CUTyalluu Ha SI3bIKE TEOMETPUH,
HCCIIEA0BATh IIOCTPOCHHBIE MOJEIM C MCIOJBb30BAHUEM I€O-
METPUUYECKUX OHSTUMH, UCIIOJIB30BATh [101001Ee MHOTOTPaHHHU-
KOB.

O0BEMBI
MHOTOTpaH-
HUKOB

(8 1)

I[Tousatue 06 00bEMe. OOBEM
MTUPAMUJIBI, TPU3MBI

AxTyanu3upoBaTh (HaKThl U METObI IJIAHUMETPUH, pelie-
BaHTHBIC TEME.

OOBACHATH, KaK U3MEPAIOTCS 00BEMBI Tell, TPOBOJIS aHAJIO-
THI0 C U3MEPEHHUEM IIIOUIaiel MHOTOYTOIbHUKOB. DopMmyn-
pOBaTh OCHOBHBIE CBOMCTBA O0BEMOB.

N3yuaTh, BBIBOIUTH (GOPMYJIBI 00bEMA MPSIMOYTOIBHOTO Ma-
paienenumnena, Npu3Mbl U IUPaMHIbI.

Bbruucnate 00bE€M NpU3Mbl U MTUPAMUJIBI IO UX JIEMEHTaM.

[TpumeHsATH 00BEM IS pELICHNS CTEPEOMETPUYECKUX 3aa4
U JJI HAXO0XKJICHUSI TEOMETPUYECKUX BEJINYMH.

MonennpoBaTh peanbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH,
HCCJIEI0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIB30BAHUEM TI€O-
METPUYECKUX OHATUHI

[ToBTOpEHME:

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKC.

CtpouTth ceueHre MHOTOTPAaHHUKA METOJIOM CIIEJIOB.
JlaBaTh ompeneneHne paccTOsSHUS MEXTY PUrypamu.




CeueHus, pac-

Brruucnenue paccTosHu:

HaXOI[I/ITI: PACCTOSAHUEC MCKAY MNapalJICIbHBIMU IIJIOCKO-

CTOSIHUA U MEXy IBYMSI TOUKaMH, OT CTSIMH, MEXAY IUIOCKOCTBIO W TapajuiebHOW el MpsMoH,
YIJIbI TOYKH JI0 MPSAMOM, OT TOUKHU J0 | MEXKIY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.
(8 9) TJTIOCKOCTH; MEXJy CKpellrBa- CTpouTh JIMHEHHBIA yTOJ ABYTPAHHOTO yTJia HAa YepTexe
FOIIUMHUCS TPSIMBIMH. MHOT'OTPaHHUKA U HaXOJIUTh €r0 BEINYUHY.
Brruncnenue yrios: HaxoauTs yriiel MeXay IUIOCKOCTSIMU B MHOTOTPaHHUKAX
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU,MEX]TY TIPSMOIL U
IIJIOCKOCTBIO, IBYTPAHHBIX yT-
JIOB, YTJIOB MEXAY IIOCKO-
CTSIMU
11 knacc
Ha3zBanue OcHoBHOE coJiep>kaHne OCHOBHbIE BU/IbI IEATEIBHOCTH yYALIUXCS
pazaena
Tena Bpame- | Cepa u map: UeHTp, paauyc, | AKTyaru3upoBaTh GaKThl © METOIBI TUIAHUMETPHH, PEJICBAHT-
Hus (12 4) IUaMeTp; IUIOIIa/lb MOBEPXHO- | HbIE TEME, IPOBOJUTH AHAJIOTHH.

ctu chepsl. B3anmuoe pacrio-
JokeHHe chephl U TIIOCKOCTH;
KacaTelbHas  IUIOCKOCTh K
chepe; iomaas chepwl.
N300paxkenue cdepsl, mapa
Ha IJIOCKOCTH.
CeueHnus mapa.

JlaBate ompeneneHus chepbl M IIapa, UX LEHTpa, pajuyca,
muametrpa. Onpenensats chepy Kak GUrypy BparieHUs: OKPYK-
HOCTH.

HccnenoBath B3auMHOE pacroyiokeHue chepsl U MI0CKOCTH,
IBYX chep, WILTIOCTPUPOBATh 3TO Ha YepPTeKaX U PUCYHKAX.
®opMyJIMPOBATh OMPEACICHNUE KacaTeIbHON IIOCKOCTH K
cdepe, CBOMCTBO U MPU3HAK KACATENbHOM MIIOCKOCTH.
3HAKOMUTHCS C Te0e3NYECKUMU JIMHUSIMU Ha cdepe.

unuHapuyeckas IIOBEPX-
HOCTh, OOpa3ylomue IUIUH-
JPUYECKON TMOBEPXHOCTH, OCH
HUAJUHAPUYECKOW  MTOBEPXHO-
ctu. Hunuuap: ocHoBaHuUs U
OOKOBas MOBEPXHOCThH, 00pa3y-
IOIIast ¥ OCh; IUIOIIAas OOKOBOM
Y MOJTHOM MTOBEPXHOCTH.
N300paxeHnne UWIMHIpA Ha
IJIOCKOCTH. Pa3BépTka LUIMH-
apa.

Ceuenus nunuHApa (MIIOCKO-
CTBIO, NTApaJUIECILHON WIH IIep-
NEHANKYJISIPHONH OCH LUJIMHJIPA)

OOBSCHATH, YTO HA3BIBAIOT MIJIWHAPOM, HA3BIBATH €T0 die-
MEHTHI.
N3y4arh, OOBSICHITH, KaK MOJYYUTh MIJIUHAD MyTEM Bpalle-
HUS IPSAMOYTOJIbHUKA.
BriBoMTh, MCTIONB30BaTh (POPMYIBI JJII BBIUYMCICHHS ILI0-
11au O0KOBOM MOBEPXHOCTH LIMJIMHAPA.

N3yuate, pacnio3HaBaTh pa3BepTKY LUIUHIPA.

N300paxaTh HUIMHIP U €r0 CEYEHUs IIIOCKOCThIO, TPOXO-
JIEN Yepe3 ero OCh, MapaIeIbHOW WU NEPIEHIUKYIIIPHOU
OCH.

Haxonuts miomany 3TUX CEUeHUH.

MopenupoBaTh peajbHbIE CUTyalluu HA SI3bIKE TEOMETPUH,
HCCIIEA0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAHUEM I€O-
METPUYECKUX MOHSTHH.

KoHnyeckass moBEpXHOCTb,
oOpa3syromue KOHHYECKOU II0-
BEPXHOCTH, OCh M BEpUIMHA KO-
HUYECKOM TmoBepxHOCTU. Ko-
HyC: OCHOBAaHME W BEpILIUHA,
oOpasyroimass U 0Ch; TUIOIIAIb
OOKOBOW M TOJHOHM MOBEPXHO-
CcTU. Yceu€HHBIN KOHYyC: 00pa-
3YIOIIME U BBICOTA; OCHOBAHHMS
1 OOKOBAast TOBEPXHOCTb.

N300pakeHne KoOHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

Ceuenuss koHyca (IIOCKO-
CThIO, TapasuIeJIbHON OCHOBA-
HUIO, U MJIOCKOCTBIO, TIPOXO/Is-
Iei Yepe3 BEPIINHY).

OOBACHATH, KaKOE TEJI0 HA3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €0 JJIEMEHTBHI.

N3ydaTh, 0OBACHATH, KaK IMOJIYYUTh KOHYC IyTEM Bpalle-
HUS IPSAMOYTOJIBHOTO TPEYTOJbHHUKA.

N300pakaTh KOHYC U €r0 CEYECHHUs IIIOCKOCThIO, IPOXOIs-
el yepe3 0Ch, U MIIOCKOCThIO, MEPIEHIUKYJISIPHON K OCH.

N3yuats, pacnio3HaBaTh pa3BEPTKY KOHYyCA.

BbiBoaNTh, UCTIOIB30BaTh POPMYJIBI IS BBIYUCICHUS TLIO-
11131 OOKOBOI MOBEPXHOCTH KOHYCA.

HaxonuTe mmomaan cedeHui, MpOXOASIIUX Yepe3 Bep-
LIMHY KOHYCa WM NEPIEHIUKYIISIPHBIX €r0 OCH.

OOBACHATDH, KAKOE TEJIO HA3bIBACTCS YCEUEHHBIM KOHYCOM.

N3y4daTh, OOBACHATH, KaK €ro MOJYyYUTh IyTEM BpalCHHS
MPSIMOYTOJIbHOW Tpanenuu.

BbIBoguTh, MPUMEHSATH (OPMYIYy Ui BBIYHCIEHUS ILIO-
11aiu O0KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.




KomOunamust ten Bpa-
IIEHUss ¥ MHOTOTPaHHUKOB.
MHoOrorpanHuK,  ONUCaHHBIN
okoJsio cdepsl; chepa, BIHUCaH-
Hasi B MHOTOTPaHHUK WJIH B
TEJIO BpAIlleHUs

AxTyanu3upoBaTh (HaKThl U METObI IJIAHUMETPUH, pelie-
BaHTHBIE TEME, POBOUTH aHAJIOTHH.

Pemiate cTepeoMerpuyeckue 3aiauu, CBsI3aHHbBIE C TEJIaMU
BpallleHHUs, TOCTPOCHHUEM CEUEHUH Tell BpallleHus1, ¢ KoMOnHa-
HUAMH TCJI BpalliICHUA U MHOT'OTPAHHUKOB Ha HAXOKACHUC I'CO-
METPUUYECKUX BEJIUYHUH.

Hcnonw3oBarh nmpu pelieHUH CTEPEOMETPUUECKUX 3adad
IUIaHUMETpUYecKre (akThl U METOMBI 3a/1a4l HA BBIYKMCIICHUE
U JI0KA3aTeNbCTBO.

MonenupoBaTh peajibHble CUTYalluu Ha SI3bIKE T€OMETPUH,
HCCIICA0BAaTh MOCTPOCHHBIC MOACIU C HCIOJB30BAHHUCM I'CO-
METPUYECKUX MOHSITUI

OO0BEMEI TENT

(59)

Ilonsatue 06 o00BéMe. OCHOB-
HBIE CBOKMCTBA 0OBEMOB TEIl.
O06BEM UIHHApPA, KOHYCA.
O06BEM mIapa u IomAIL

cepsl.

AKTyanu3upoBaTh (akThl U METOJAbI INIAHUMETPUH, pelie-
BaHTHBIC TEME, POBOIUTH AaHAJIOTHH.

BoiBoauTh, ucnonb3oBath (GopMysibl 00BEMOB: MPU3MBL,
UWIMHPA, TUPAMUJBI, KOHYCa; YCEUEHHOM MUpaMHIbl U yce-
YEHHOIr0 KOHYCA.

Pemarsb crepeomeTpruyeckue 3aauu, CBSI3aHHBIE C BBHIYHC-
JeHuEeM 00bEMOB.

dopMyIupoBaTh OINpeIeeHIe HIapOBOT0 CErMEHTa, I11apo-
BOTO CIIOS, IAPOBOTO CEKTOPa.

[IpumMeHaTs hopMysbl IS HAXOXKIACHUS O0BEMOB IIAPO-
BOT'O CETMEHTA, IIaPOBOTO CEKTOPA.

Pemarb crepeoMerpuueckue 3aiayu, CBsI3aHHbBIE C 00BE-
MOM IIapa U TUIOMIA B0 Chephl.

MonenupoBaTh peajibHble CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAHUEM T€O-
METPUYECKUX MOHSTHH.

[TogoOHBIE Tenma B mpo-
CTpPAHCTBE. CooTHotieHus
MEXy TUIOIIAISIMH TTOBEPXHO-
crel, 00bEMaMu ITOTOOHBIX TET

AxTyanu3npoBath (aKThl ¥ METOIbI IJIAHUMETPUH, pelle-
BaHTHBIE TeME, TPOBOIUTH AHATOTUH.
Pemats crepeomerpuyeckne 3a1a4n, CBSI3aHHBIE C COOTHOIIIE-
HUEM 00BEMOB M TIOBEPXHOCTEH MOJOOHBIX TEN B MPOCTPaH-
CTBE.

MopenupoBaTh peajabHbIE CUTYAIlMH HA S3bIKE TEOMETPHH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJETH C HCIOJIb30BAHUEM I€O-
METPUYECKUX MOHSITUI

Bekrtops! u
KOOPJAMHATHI
B [IPOCTpaH-
ctBe(10 )

BekTop Ha miiockocTH U B IIpo-
ctpanctBe. ClloKEeHUE U BbIUH-
TaHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha uucio. Paznoxenue
BEKTOpa MO TPEM HEKOMILIA-
HapHbIM BekrTopaMm. IIpaBuio
napajuieJenuIea.

Pemenune 3amad, cBs3aHHBIX
C NMPUMEHECHHEM TMpPABUI -
CTBUHU C BEKTOPaMHU

[IpsamoyronsHas  cucrema
KOOpJAMHAT B MPOCTPAHCTBE.
Koopaunarer BekTopa. IIpo-
CTEHIlINE 3aJa4d B KOOpIWHA-
Tax. YIroJl MexXay BEKTOpaMHu.
CxansgapHoe Npou3BEICHUE BEK-
TOpoB. Bbluncienne  yrioB
MEXIy MNpAMBIMA H ILIOCKO-
CTSIMU.

AKTyanu3upoBaTh (akThl U METOJAbI INIAHUMETPUH, pelie-
BaHTHBIE TEME, IPOBOJUTH aHAJIOTUH.

OnepupoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

@opMyaupoBaTh NPABWIO NMapajljiesieNuIea Mpu CI0XKe-
HUH BEKTOPOB.

CxutagpiBaTh, BBIYMTATh BEKTOPBI, YMHOXaTb BEKTOpP Ha
YUCIIO.

N3y4daTb OCHOBHBIE CBOMCTBA OTUX OIECPALIUMA.

JlaBaTh omnpeaeneHue NpsMOyroJibHOM CUCTEMbI KOOPIUHAT
B IIPOCTPAHCTBE.

BrIpazute KOOpAMHATBI BEKTOpA 4Y€pe3 KOOPAHMHATHI €ro
KOHIIOB.

BriBoaNTh, UCTIONB30BaTh GOPMYITY TMHBI BEKTOPA U pac-
CTOSIHUSL MEXAY TOYKaAMHU.

BolpakaTh CKalsipHOE NMPOU3BEICHHE BEKTOPOB UEPE3 HMX
KOOPJMHATBI, BBIYUCIATH YIOJ MEXIYy JBYMs BEKTOpPaMH,
JBYMSI IPSIMBIMHU.

Haxomute yrom Mexmy NOpsAMOM M IUIOCKOCTBIO, YIOJI
MEXy IBYMs IUIOCKOCTSIMU aHAJIMTUYECKUMHU METOIAMH.




KoopanHaTHO-BEKTOPHBII
METOJ PH PELIEHUN F€OMETPH-
YEeCKHUX 3a/1a4

BriBouTh, MCNOIB30BaTh (YOPMYITYy PACCTOSHUS OT TOYKU
10 IIOCKOCTH.

[ToBTOpEHME,

0000111eHNE U

CHCTEeMaTu3a-

U 3HAaHUU
(79)

OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca TNIaHUMETPHH.
3amauu TIIAHUMETPHUH U Me-
TOJIBI X PEIICHHUSI.

OcHoBHBIE QUTYPBI, (HAKTH,
TEOPEMBI Kypca CTEPEOMETPHUH.
3azayu cTepeoMeTpUH U Me-
TOJIbl MX PEIICHUS

Pemare npocreitime 3a1a4um Ha HaX0XKACHUE JJIMH U YIJIOB
B T€OMETpUYECKUX (UTYypax, IpUMeHATh Teopemy [ludaropa,
TEOPEMbI CHHYCOB U KOCUHYCOB.

Haxonuth miiomnaas MHOTOYTOJIBHUKA, KPYTa.

PacrioznaBate momoOHBIE (QUTYpPBI, HAXOIUTH OTHOIICHUS
JUIAH U IJIOIIAAEH.

Hcnonp3oBarh mpH pelIEHUH CTEPEOMETPUUYECKUX 3aaad
(hakThl 1 METOBI TTITAHUMETPUHI




