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IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA TEOMETPUN

IIpeaMeTHbIe pe3yabTaThl, XapaKTEPU3yIOT Ka4eCTBO (YPOBEHB) OBIACHHS 00YyUJaIOMIMMUCS COACPIKAaHUS MpEeIMeTa.

Buvinycknuk nayuumcsa:

I10JIb30BATHCS A3bIKOM T'€OMETPUU AJIs1 ONIMCAHUS IPEIMETOB OKPYKAIOLIET0 MUPA U UX B3aMMHOI'O PACIIOIOXKEHHUS;

pacro3HaBaTh Ha YEPTEXaxX U MOJIENIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTD TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSAMH, U300paKEHUSIMH;
OIMCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE, APT'YMEHTHUPOBATh CBOH CYXKICHHUS 00 3TOM PACIOJIOKCHHH;
aHAJIM3UPOBATh B IPOCTEHIINX CIyYasX B3aUMHOE PacloyioKeHne 0ObEKTOB B IPOCTPAHCTBE;

CTPOUTH MpocCTeine cedeHus Ky0a, IpU3Mbl, MTUPaMU/IbL;

MCIOJIb30BATh MPH PEIIEHUH CTEPEOMETPUUYECKHX 3a/1a4 IIJIaHUMEeTpU4ecKrue (GakThl U METO/IbI;

COOTHOCHTBH INIOCKHE FeOMETpHUEcKUe GUIypbl U TPEXMEPHbIE O0BEKTHI C UX OIMHCAHUSAMHU, YePTEeKaMH, H300paKEHUSIMU; Pa3JIn4aTh U aHAIU3UPOBATh
B3aMIMHOE PACIIOJIOKECHHE (DUTYP;

n300pakaTh reoOMeTpruiecKkre (GPUTrypbl, MHOTOTPAaHHHUKH U TeJIa, BBIMOIHATH YEPTEX MO YCIOBHIO 3a/1a4H;

peraTh reOMETPUIECKUe 3a1a4H, OUPAsiCh HA M3YYCHHBIC CBOWCTBA INIAHUMETPUYECKHUX M CTEPEOMETPUUYECKHIX (PUTYP M OTHOIIECHUH MEXLy HUMH,
IIPUMEHSIS anreOpanyecKuii 1 TPUrOHOMETPUUECKHH ammapar;

IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHMS IIPU PELICHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

BBIUUCIIATH JIMHEHHBIE SJIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH(PUTYPALIUAX, TUIOIAAN TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN U UX MPOCTEHUIINX
KOMOMHAIIHIL;

CTPOUTH CEYEHHS] MHOIOIPaHHUKOB;

MIPOBOAMTH TOKA3aTEIbHbBIE PACCYKICHHS B XO/1€ PEILICHUS 3a/au.

BblnyCKHuK nojiyuum 603MO)NCHOCMb.

OBJIaACTb MCTOAaMHU PCIICHUA 3a1a4 Ha BBIYUCIICHUC U TOKA3aTCIIbCTBO,

MPUOOPECTH OIBIT IPUMEHEHUSI aTeOpanyecKoro ¥ TPUrOHOMETPUYECKOT 0 anmnapaTta 1 Uel IBHKEHUS IPU PellIeHUN TeOMETPUUYECKUX 3a/1aY;
HCIO0JIb30BaTh NPUOOPETECHHBIE 3HAHUS AJIS UCCIIEOBAHUSI (MOIETIMPOBAHUS ) HECIOXKHBIX MPAKTUYECKUX CUTYAI[Mil HA OCHOBE M3Y4YEHHBIX (OpMYI U
CBOHUCTB Quryp;

MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JIJIsl BHIYMCIEHUS 00bEMOB U IUIOIIA/IeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PELICHUN MPAKTUYECKUX
3aj1a4, UCIOJIB3YsI IPH HEOOXOAMMOCTH CIIPAaBOYHUKH U BEIYUCIUTENBHBIE YCTPOUCTBA;

pUOOPECTH OMBIT UCCIIEIOBAHUS CBOWCTB MPOCTPAHCTBEHHBIX (PUTYP C MOMOIIBIO KOMIIBIOTEPHBIX ITPOrpamMM;

MPUOOPECTH OIBIT BHITOJHEHUS POEKTOB.



COJEPKAHUE ITPOI'PAMMBbI

10 xnace
1. BBegenue B crepeomerpuio (3 4).

OcHOBHBIE TIOHATHS U AKCUOMBI CTEPEOMETPHUH, UX CBSI3b C aKCHOMAaMH TUIAHUMETPUU. [IpruMepsl IPOCTPaHCTBEHHBIX T€OMETPUUYECKUX (pHryp.

OcHOBHasl €7 - O3HAKOMHUTH YYaIIUXCS C OCHOBHBIMH CBOWCTBAMH M CIOCOOAMH 3a/laHUsl TUIOCKOCTH Ha 0a3e TPYMIbl aKCUOM IIJIOCKOCTH H
MPOCTEUIINUX CIACACTBUMN U3 HUX.

Pacimmpennas cuctema akcuoMm, MojydeHHas J0OaBJICHHEM K aKCHOMaM IEPBBIX TPEX aKCHOM IUIOCKOCTH, CIYXHUT OCHOBOHM AJisi JTOKa3aTelbCTBa
MEPBBIX TEOpeM Kypca crepeomeTpur. IKOIBHUKU JOMKHBI MOHUMATh, YTO M TIOCTIE TOTO, KaK IJIOCKOCTh B IPOCTPAHCTBE 3a/1aHa, HA HEl BBIMOIHIIOTCS BCe
W3BECTHBIE UM TEOPEMBI IJITAHUMETPHUHU.

B nanHOl TemMe HE0OX0IUMO JaTh OOIIEe MOHSATUE O BHICKA3BIBAHUSX, HX OTPHIIAHUIX, HEOOXOIUMBIX M JJOCTATOYHBIX YCIOBHSX, TEOpPEMax, METOIaxX
JI0Ka3aTeJIbCTB.

B nanno# TeMe yuaiiuecs HaYMHAIOT 3HAKOMUTBCS C B3aUMHBIM PACTOIOKEHUEM MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE (OTHOIICHUE
MIPUHAICKHOCTH TPSIMBIX U TUIOCKOCTEH).

2. [lapaniieIbHOCTH NPSAMBIX H IUI0CKOCTEMH (16 4).

[TapamnensHOCTh MPSAMBIX, OPSIMOM W IUIOCKOCTH. B3auMHOe pacmoiiokeHue ABYX NPSMBIX B MPOCTPAHCTBE. YTOJN MEXAY IBYMs MPSIMBIMH.
[TapannensHOCTB TUIOCKOCTEN. TeTpasap v nmapasuieNenumne].

OcHoBHas 11e71b — chOPMUPOBATH MPEACTABICHUE YUAIIUXCS O BO3MOXHBIX CIIydasx B3aMMHOTO PACTIONOXKEHUS ABYX MPSAMBIX B IPOCTPAHCTBE, MPSIMOI
Y TJIOCKOCTH, U3yYUTh CBOMCTBA U MPU3HAKU MAPAIIIETLHOCTH MPSAMBIX U TUIOCKOCTEH.

OCc00EHHOCTBIO SIBIIETCS TO, YTO Cpa3y BBOJSITCSA B pACCMOTPEHUE TETPAdIP U MapaUIeNIeUIe 1, pa30uparloTcs UX CBOMCTBA, YTO MO3BOJIET PACIIUPUTD
CHUCTEMY 3aJlay, BKJIIOYMB B HEE 3aJla4yM HA MOCTPOCHUE TOYEK M JIMHUM MEPECEUCHHs MPSMBIX U IUIOCKOCTEH, MPOCTEUIINX 3a7ad Ha MOCTPOCHUE CEUEHUU
MHOTOTPaHHUKOB. B XoJ1e pemenns 3Tux 3a/1a4 cieIyeT 100MBaThCs OT yYaIlUXCsl TPOBEICHHUS T0KA3aTEIbHBIX PACCYKICHUH.

B pamkax 3T0i TeMbl ydariuecs: 3HaKOMSTCS C MapaieIbHBIM MPOSKTUPOBAHHUEM U €TO CBOHCTBAMH.

3. llepnieHAMKYISPHOCTH NPAMBIX H II0OCKOCTeH (16 4).

[TepneHIUKYISIPHOCTH MPSAMON U MIOCKOCTH. [Ipu3HaK MEePHEeHIUKYIIPHOCTH MPSIMON U TNIOCKOCTU. [lepneHAnKysp U HAaKIIOHHAS K IJIOCKOCTH,
MPOEKIIMs HAKJIOHHOM Ha IMIIOCKOCTh. TeopeMa o Tpex nepneHaukyisipax. [Asyrpannsiii yroiu. [lepneHaukynsipHOCTb mnockocTeil. TpexrpanHblil yroai.

OcHOBHa LIE€Tb - 1aTh YYalllUMCsl CACTEMATUYECKHUE CBEICHUSI O IEPIEHANKYIIIPHOCTH MPSAMBIX U IJIOCKOCTEHW B MPOCTpaHCTBE. BBECTH OCHOBHBIE
METPUYECKHE TTOHSATHS: PACCTOSIHUE OT TOYKH 0 IMIIOCKOCTH, PACCTOSTHUE MEXIY MapauIeIbHBIMHU TUIOCKOCTSAMH, MEK/Ty IMapauIeIbHBIMU TIPSIMOH 1
MIJIOCKOCTBIO, PACCTOSIHHE MEXK/TY CKPEIIMBAIOIIUMHUCS MPSIMBIMH, YTOJI MEXTY TPSIMOM U IITIOCKOCTBIO, YTOJI MEXK/TY IBYMsI TUIOCKOCTSIMH. U3yYUTh CBOMCTBA
MPSIMOYTOJIBHOTO NTapaJulesienuesia.



Matepuan TeMbl 0000111a€T U CUCTEMAaTU3UPYET U3BECTHBIE YUALIUMCS U3 IUIAHUMETPHUH CBEJICHUS O MEPIEeHIUKYIIPHOCTH NpsMbIX. M3yueHue Teopem
0 B3aMMOCBSI3U NTAPAIUIEIbHOCTH U MEPIIEHINKYISIPHOCTH MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE, & TAK)KE MaTepual O NEPHEHAUKYISIPE U HAKJIOHHBIX
1enecoo0pa3Ho coueTaTh C CUCTEMaTHUYECKUM MOBTOPEHUEM COOTBETCTBYIOIIEIO MaTepuaa U3 MiIaHUMETPUH, 4TO OyJIeT cliocoOCTBOBAThH OoJiee rTyOOKOMY
YCBOCHHMIO HOBOT'O MAaTe€pHalIa, MO3BOJIUT O3HAKOMUTH YYAIIUXCS C UCIOJIb30BAHUEM aHAJIOTMU B MATEMATHUKE.

[Ipu nzydyeHuu cyiecTBEHHO BO3pacTaeT PoJib 3a/1a4y Ha BeluuciaeHue. CieayeT OTMETUTh, YTO B OCHOBE MPAKTUYECKU BCEX ATUX 3a/au JeKaT
CBEJICHHUS, U3YUYCHHBIC B INIaHUMETpUu: Teopema [ludaropa u cieacTeus u3 Hee. B OTIENbHBIX 3a/1a4aX 3TH CBEICHUS IPUMEHSIOTCS MTOCIIE TIPEIBAPUTEITHHOTO
HCIOJIb30BAHUS TEOPEMBI O TPEX MEPICHIUKYIIIPAX UIU TEOPEMBI O IEPIICHINKYISIPHBIX TIIOCKOCTSX. [Ipu pemeHnn 3a/1a4 Ha BEIYUCICHIE HEO0XO0MMO
OJIEP’KMBAThH JOCTATOYHO BBHICOKUI YPOBEHb 00OCHOBAHHOCTH BBIBOJOB C ONOPOI HAa U3BECTHBIC YUAIIUMCS CBEICHUS U3 TNIAHUMETPUN U U3YUYEHHBIE B TEME
ONnpeaeeHUsl U NPU3HAKK MEPIICHIUKYIIPHOCTH, TEOPEMBI O CBA3SIX MEK]Y apauIeIbHOCThIO U MEPIIEHINKYISPHOCTBIO, TEOPEMBI O TPEX MEPIICHAUKYJIISApaX.

Paznuunble BUBI YIIIOB B IPOCTPAHCTBE HAPSILY C PACCTOSHUSIMU SIBJISIOTCS. OCHOBHBIMU KOJIMYECTBEHHBIMHU XaPAKTEPUCTUKAMU CBA3aHHOTO
PacToIoKEHUs MPAMBIX U TUNIOCKOCTe. OTpaboTKa 3TUX MOHATHI 10 YPOBHS HABBIKOB MPU PELICHUH BHIYMCIUTENBHBIX 3a/1a4 BakHa Juid Kypca 11 kiacca.

Kaxk npu nzydenun npeapayiieil TeMbl, CyIIECTBEHHYIO POJIb B (GOPMUPOBAHUHU MPOCTPAHCTBEHHBIX MPEICTABICHUN YUaIIUXCS UTPAIOT 3a7]a4H HA
BOOOpakaeMbI€ MOCTPOCHUS, B OOJILITMHCTBE CIy4aeB peliaeMble KOHCTPYKTHBHO.

TeMa nmeeT BaXKHOE NPOIEAEBTUYECKOE 3HAUCHHUE ISl M3YYEHUS] MHOTOTPaHHUKOB. DAKTUYECKU MTPU PELLIEHUHA MHOTHX 3a/1a4, CBSI3AHHBIX C
BBIYMCIICHUEM JUIMH NEPIECHIUKYJISIPA U HAKIIOHHBIX K INIOCKOCTH, P€Yb UJIET O BBIYMCICHUH JIEMEHTOB UPAMUJI.

4. Muororpannuxku (13 ).

[Tonsitue Muororpannuka. IIpusma. [lupamuaa. IlpaBuiabHbIE MHOTOTPAHHUKH.

OcHoBHasl 1eTb - JaTh YYalldMCS CHUCTEMAaTU4YeCKHWe CBEACHHMsS 00 OCHOBHBIX BHJIaX MHOTOrpaHHUKOB. [lo3Hakomuth ¢ dopmynoit Ditnepa nis
BBIITYKJIBIX MHOTOTPAHHUKOB, C MPABWJIBHBIMA MHOTOTPAHHUKAMH U 3JIEMEHTAMU UX CUMMETPHH.

MHOrorpaHHuK OIpeaenseTcs Kak ITOBEPXHOCTb, COCTABJICHHAs M3 MHOTOYTOJIbHUKOB M OIPAHMYMBAIONIAS HEKOTOPOE TE€OMETPUYECKOE TEJIO.
YTouHsieTCsl TIOHSATHE TeoMeTpuyeckoro tena. Hapsgy ¢ dopmynoit Diinepa B pasaene COASPKHUTCS OJWH M3 BapPUAHTOB MPOCTPAHCTBEHHOW TEOPEMBI
[Tudaropa, cBsi3aHHBIN C TETPAIIPOM, Y KOTOPOTO BCE TIIOCKUE YTIIbI IPU OJTHON BEPIITMHE MPSIMBIC.

[IpakTrueckass HaNpaBICHHOCTh Kypca peaqnu3yeTcs 3HAUUTEIbHBIM KOJIMYECTBOM BBIYMCIUTEIBHBIX 3a]1a4, B XOJAE PELICHHUS KOTOPBIX PAa3BUBAIOTCS
HaBBIKM OOIIEHUSI C OCHOBHBIMH F€OMETPUUECKUMH BEIMYMHAMU: JJIMHAMH, BEJTMYMHAMU YTJIOB, IUIOMIaAe. B 1mensx mpeaynpexxaeHusi BO3MOXKHBIX OMIHOOK
yyalxcs ciaeayer TpedoBaTh OT HUX 000CHOBAaHUS MPABUILHOCTH BBIOOPA MITH TIOCTPOSHUS PA3IMYHBIX BUJIOB YITIOB B MIPOCTPAHCTBE, BKIIIOYAS YTOJ MPSMON
C TUIOCKOCTBIO, JIMHEWHBIH Yo AByrpanHoro yriua. [Ipu pemieHuu 3aqaq Ha BRIYHCIECHUE, B TOM YUCIIE 33/1a4, B KOTOPBHIX (PUTYpUPYIOT HE TOJIBKO MPaBUIIbHAS
npu3Ma ¥ MUPaAMUJIbI, COBEPIICHCTBYIOTCS M Pa3BUBAIOTCS YMEHUS YYalIUXCs MPUMEHSTH amnmapaT anreOpbl 1 TPUTOHOMETPUHU K PEIICHUI0 TE€OMETP MIECKHUX
3a7ad4.

Vyamuecss TOJDKHBI YMETh MPUMEHSTh W3ydeHHBIE B Teme (DOpMYIBI JUIsl HAXOXKJICHUS TUIOMAAei OOKOBBIX TMOBEPXHOCTEH MPU3M M TMPaBUIBLHOMN
MMAPAMUIBI IPY PEIICHUH TEOMETPUUECKUX U MPAKTHUECKUX 3a/1a4.

5. BekTopsbl B npocTpancrse. (4 4).

[Toustne BekTOopa B mpocTpaHcTBe. CIIOKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha 4ucio. CKaasipHOE MNPOU3BEICHUE BEKTOPOB.

KommianapHbie BEKTOPBI.



OcHoBHas 11€J1b — 0000IIUTh U CUCTEMAaTU3UPOBATh NPEICTABICHUS YUaIIUXCsl O BEKTOPaxX, BBECTH MOHATHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE
U PacCMOTPETH BOMPOC O Pa3yI0KEHUH JTF0O0r0 BEKTOPA MO TPEM JIaHHBIM HEKOMIUJIAaHAPHBIM BEKTOPaM.

PaccmoTpeHne BEKTOPOB HOCHUT B OCHOBHOM XapaKTep MOBTOPEHHS, MO3TOMY H3JIaraercs AOBOJBHO ckaro. boiee moapobHO paccMaTpuBaroTCs
BOIIPOCHI, XapaKTepHBIE /17151 BEKTOPOB B IPOCTPAHCTBE.

Crnenyer oOpaTUTh BHUMaHHWE HA T€ 3aJa4d, B KOTOPHIX B SIBHOM BHJI€ HE NPUCYTCTBYET yKa3aHWE Ha MPUMEHEHUE BEKTOPOB WMJIHM KOOPAMHAT, HO
pelIeHre KOTOPBIX 3HAYUTEIBHO YIPOIIAETCs TIOCIIE ATOTO.

6. lnanumetpus (10 4)
1) PemieHue TpeyroJbHukoB (34)

OcHOBHbBIC TOHSITHS, CBSA3aHHBIE C TPEyroibHUKOM. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB. MenuaHa, OHCCEKTpUCa U BBICOTA TPEYTrOJbHHKA.
[Tapannensubie mpsimbie. [lpusHaku momoOus TpeyronbHUKOB. COOTHOIICHHS MEXKIY CTOPOHAMHM W YIJIaMH TPEYroJbHUKA - BBIUMCICHHE SJIEMEHTOB
TpeyrojbHuKa. [IpSAMOYroipbHBIA TpPEyrolbHUK, HAXOXKICHHE €ro 3JeMEHTOB. PaccMaTpuBaroTCs 3aJaud Ha HAXOXJACHHE MEIUAHbl TPEYroJIbHHUKA, C
MCIIOJIb30BaHUEM MIPHEMA YABOCHUS MEHAHbl. Takke pacCMaTpUBaIOTCS Pa3IMYHbBIE CITOCOOBI HAX0KICHHSI BRICOT H OMCCEKTPHC TPEYroIbHHKA.

OcHoBHas 1eNb — CHCTeMaTH3anus 1 0000IEeHHE paHee MOJIyYeHHBIX B Pa3HBIX KJIACCAX CBEICHUH O TPEYTOJIbHUKE; 3aKPEIUICHNE HABBIKOB U YMEHUH
JI0Ka3bIBaTh PABEHCTBO U 1M0100ME TPEYTOJILHUKOB, OMMPAsCh HA MPU3HAKK; (POPMHUPOBAHKE allapaTa «PEIICHUs» TPEYroJbHUKOB; 0030p METOI0B PELICHUS
3aj1a4 C MCIOJIb30BaHMEM METPUYECKUX COOTHOIICHHI B TPEYTOJIbHHUKE; Pa3BUTHE IPOCTPAHCTBEHHOTO MBIILICHUS (Uepe3 PelICHUE 3a1a4 Ha OCTPOCHHUE).

2) UeTbIpexyroJbHUKH (24)

PaccmaTpuBaroTcsi OCHOBHBIE CBOICTBA M MPU3HAKH YETHIPEXYTOJILHUKOB. MeTpuuecKre COOTHOIIIEHUS B YeThIpeXyrojibHuKax. Pa3OuparoTcs nose3Hsie
MpHeMbl paboTHI ¢ Tpanenuen u napamienorpaMMom. Pemarores IiiaHuMeTpruIecKre 3a1a4i MOBBIIIEHHON CI0XKHOCTH.

OcHoOBHasl 1leNb — CHCTEMaTH3alldsi CBEJACHUU O YETBIPEXYroJIbHUKaX (0co00€ BHUMaHHE HEOOXOIMMO OOpaTHUTh Ha XapaKTepUCTHUYECKHE CBONCTBA
Ka)X/IOTO M3 BUJIOB YETHIPEXYTOJIBHUKOB); pa3BUTHE (OPMATBHO-TOIMYECKOTO MBIIUICHHS (3a1a4i Ha TOKA3aTeNCTBO); 3aKPETJICHHE HAaBBIKOB UCTIOIB30BAHUS
OCHOBHBIX ()OPMYJT O METPHUYECKHX COOTHOIICHHSX B UETHIPEXYTOIbHUKAX.

3) Inomaap TpeyroabHuKa. OTHOLIIEHHE OTPE3KOB M MJIomaeii. (3 4)

JloKa3bIBAIOTCSI MOJIE3HBIE MTPH PEIICHUH 331249 TeopeMbl UeBbl 1 MeHemnasi, pemaroTest 3a1a4d ¢ UCTIOIb30BaHUEM dTHX TeopeM. DopMyITbl HaX 0K 1€ HUS
wiouaau ¢uryp. 3ajauu Ha 10Ka3aTeabCTBO.

OcHoBHasl 11eJTb — CUCTEMAaTH3aIUs CBEIEHUI O HaXOKJCHUU IJIOMAIeH TPEYroJIbHUKOB U €r0 YacTel; 3aKpeIuieHne HaBbIKOB HAaXOXK/IEHUS OTHOIICHUI
AJIEMEHTOB MHOTOYTOJIBHUKOB M OTHOIIICHHI TIOMIA/Iel YacTelf MHOTOYTOJIbHUKOB.

4) Yriabl 4 0TPe3KH, CBSI3aHHbIE ¢ OKPYKHOCTbI0. MHOrOyroJIbHUKH H OKPY:KHOCTH. (2 1)

Brrurcnenue yrioB ¢ BepIIMHONW BHYTPH M BHE Kpyra, YIJIbI MEXAY XOpJOW M KacaTelnbHOW. PaccMaTpuBarOTCs TEOpEMBI O MPOU3BEACHUU XOP, O
KacaTeIbHON M CeKyIeH, KOTOphIE TI0JIE3HO MCIONB30BaTh MPH PEIICHUH IIETIOT0 psifa TUIAHUMETPUIECKHX 3a1ad. PaccMaTpuBaroTes 3a/1a4d Ha Kacarommecs,
MEPECEeKAIOINECcs] OKPYKXHOCTH, OKDPYKHOCTH, CBSI3aHHBIE C TPEYTrOJbHHUKOM M YETHIPEXYTOJIBHUKOM, Ha MPOMOPIMOHAIBHBIE OTPE3KH B OKPYKHOCTH.
Paz0upaeTcst MeTon BCIOMOTaTelNbHON OKPYKHOCTH. PaccMaTpuBaroTCsi BNIMCAaHHBIE W BHEBIUCAHHBIE OKPYXHOCTH. TakKe paccMaTpUBAIOTCS 33/Ja4d Ha
BIIMCAHHBIC ¥ ONMMCAHHBIC YETHIPEXYTOJBHUKH, B KOTOPBIX HCIIOB3YIOTCS CBOMCTBA M TIPU3HAKU BIIMCAHHBIX W OMUCAHHBIX YETBIPEXYTOJIBHUKOB. OTMEUaIOTCS
HEKOTOpBIE CBOICTBA BHICOT TPEYTOJIbHUKA U OPTOLIEHTPA TPEYTOIbHHKA.



7. Pe3epB yueOHOr0o BpeMeHH 5 yacoB. MoxeT ObITh UCIOJIb30BaH /7Sl IPOBEACHUS BHEITHETO MOHUTOPUHTA KaueCcTBA 0O0PAa30BaHMsl YUAIUXCS U TOBTOPEHUS
Kypca 3a 10 kiacc, a TakKe pelieHusl INTaHUMETPUYECKUX 3a/1a4, COOTBETCTBYIOIINX

11 kaace
Koopaunatsl 1 BeKTOpbI. (16 1)

JlexkapToBbI KOOPIMHATHI B MpocTpaHcTBe. DopMysia pacCTOSIHUSI MEXKIY ABYMs TOUKaMH. YpaBHEHUsS! chepbl u niockocmu. Dopmyna paccmosnus om
MOYKU 00 NIOCKOCHIU.

Bekropsl. Yron Mmexny BekTtopamu. KoopaunHatel Bektopa. CkansipHOE NpPOM3BEIEHUE BEKTOPOB. [[IMHA BekTOpa B KOOpPAMHATAX, YrOJd MEXIY
BEKTOpaMHM B KoopJuHaTax. KoymmHeapHble BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB B KOOPAMHATAX.
OcHoBHas 11e1b — 0000IIUTH U CHCTEMATU3UPOBATH MPEACTABICHUS YIalIXcsi 0 BeKTopax. [IpuMeHsTh hopMysl KOOpAWHAT CEPEAMHBI OTpe3Ka, (OPMYITbI
JUIMHBI BEKTOPA U PACCTOSHUS MEXAY IBYMSI TOUKAMHU; BBIYUCIIATH CKASIPHOE MPOU3BEACHHUE B KOOpAMHATAX U KaK [IPOU3BEICHNE JJIMH BEKTOPOB Ha KOCUHYC
yriia MeXy HUMHU; HAaXOAUTh YTOJI MEXITy BEKTOPaM IO UX KOOPJAHHATAM; IPUMEHSTH (DOPMYJIBI BBIYUCIICHUS yIiIa MKy PSIMBIMHU.

Tena u noBepxHocTu Bpamenus. (16 4)

Hunuaap u konyc. Yceuennwiii konyc. OcHOBaHHE, BBICOTa, OOKOBAsi MOBEPXHOCTh, 00pasyroias, pazBepTka. Ocesvie ceueHus U ceuenus napaiieiibHole
OCHOBAHUIO.

[ap u chepa, ux ceuenus:, kacamenbHas NIOCKOCMb K cghepe.
OcHOBHas 11T - BBIMOJHATH MMOCTPOSHUE HUIMHAPA U KOHYCA, €r0 CEUCHUS, HAXOUTh JIEMEHTHI; ONIPEIECTISATh B3aUMHOE PacIiooKeHue chep u mI0CKOCTH;
COCTAaBJIAATb YPABHCHUC C(bepI)I M0 KOOpArHaTaM TOUYCK; pCIIaTh TUITIOBBIC 3aa4YU 110 TEMC.

O0beMbl Tesl M IJIOIIAAU UX OBEPXHOCTeH. (22 1)

Tonamue 06 o6veme mena. Omuouternue 06veM08 NOOOOHLIX Mmell.
®opmynel 00bemMa KyOa, MPsIMOYTOJbHOIO MapajjieNenunena, npusMbl, HuivHapa. dopmynsl oObema nmupaMuabl U KoHyca. DopMyibl IIIOIMIAIH
MOBEPXHOCTEH IUIMHJPA U KoHyca. DopMyibl 00beMa Iapa U miomaau cepsl.
OcHoBHasl 11€71b — HaXOJUTh IJIOIA/Ab TOBEPXHOCTH U 00BEM TeJ BpalleHHs; HaXOAUTh 00beM KyOa u 00beM MPSMOYTOJILHOTO MapalljiesienuIesa;
pemarh 3a7auu ¢ MCMOib30BaHUEM (OopMysbl o0beMa MPsMOW MPHU3MBI;, MOKa3aTh BO3MOXKHOCTh MPUMEHEHUS OINpPENIeJIeHHOr0 MHTerpaja Jjs BhIBOAA
dbopMyn1 00bEMOB; HAXOAUTh 00BEM HAKIIOHHOW MPU3MBI; IPUMEHSATH METOA JUIs BbIBOAA (popMysisl 00beMa MUpaMubl, HAXOAUTh 00BEM MUPAMUJBI.

Pe3epB yqeﬁﬂoro BPEMCECHHU. Mo>keT OBITh UCIIOIb30BaH AJI TIPOBEACHHW A BHCIIHCTO MOHUTOPHUHI'A KaUCCTBA 06p330BaHI/I}I ydaluxcsa U HIOBTOPCHUA KypcCa
3a 10 KJIaCC, a TAKKC PCIICHUSA IMNIAHUMCTPHUICCKUX 3a1a4, COOTBCTCTBYIOIINX



TEMATHYECKOE INTAHUPOBAHHME

10 xaacc
2 yaca B HeJIeJII0, Bcero 68 yacos

Ne T XapakTepuCTUKa OCHOBHBIX BU/I0OB JI€ATEIILHOCTH
ypoka ema ydamuxcs (Ha ypoBHE y4eOHBIX JISHCTBHIA)
OcHoBHbIe IOHATHSA NIaHUMeTpHH. 10 4.
1 [IpssmoyronbHbIN TpeyrosibHUK. Meauana npsiMoyrojabHOro TPEYTroJIbHUKA. OOBsICHATD, Kakas GUrypa Ha3bIBaeTCS
2 Teopema 0 MmenraHe KOCOYrOJIBHOIO TPEYTOJIBHUKA. Y IBOCHUE MEIHAHBI TPEYTOJILHUKOM, YTO TAKOE MEJMaHa, OUCCEKTpuUca 1
3 Teopema o OuccekTpuce TpeyrojibHUKA. BBICOTA TPEYTOJbHHUKA.
4 3aaun ¢ HaXOXKACHUEM OMCCEKTPUC U BBICOT TPEYTOJIbHUKA. Peware 3a1a4n Ha HAXOXKJIEHUE OMCCEKTPUC U BBICOT
) Teopembl Menenast u Uessl. TPCYroJIbHHKA.
6 3amgada Diinepa. Pemrate 33124 ¢ IOMOILBIO METO/1a BCIOMOTaTeIbHON
7 Otpe3ku, CBSI3aHHBIE C OKPYKHOCTBIO. YTJIbI, CBSI3aHHBIC C OKPYKHOCTBIO. OKPYKHOCTH.
8 BrincanHas 1 BHEBIMCAHHAS OKPY/KHOCTH. PopmyHpoBaTh OPE/IENICHAE BIHCAHHBIX 1
9 BrivcanHble Y4eThIPEXYTONbHUKH. OMMCaHHbIE YETHIPEXYTOIbHUKH. OTHMCAHHBIX GCTHIPEXYTOILHNKOB.
10 [IponopiivoHalbHbIE OTPE3KU B OKPYKHOCTH.
AKCHOMBI CTepeOMeTPHH U UX CJeACTBHA. 34
11 IIpenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH. DopMyIMpPOBaTh AKCUOMBI O B3aUMHOM PACIIONIOKEHUH
12 HekoTopele cnencTBus u3 akCHOM. TOYEK, IPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE
13 Pemenue 3a1a4 Ha MPUMEHEHUE aKCHOM CTEPEOMETPHUH U UX CIIEICTBUM.
I'napa 1. I1apaanenbHOCTH NPSAMBIX U IVIOCKOCTEM. 16 4.
§1. ITapanneabHOCTH NPAMBIX, IPAMOI U MJIOCKOCTH. N300paxaTh, pacrio3HaBaTh U OMKMCHIBATh B3AUMHOE
14 [TapannensHble MpsiMble B IpocTpaHcTBe. [lapamiensHOCTD TpeX NpsAMBIX. pacrnojoKeHue NpsSMbIX, IPSIMOM U IJIOCKOCTHU B
15 [TapannenpHOCTb NPSAMON U INIOCKOCTH IIPOCTPAHCTBE.
16 Pemenue 3ana4 1o reme «IlapajnebHOCT IPAMOM U IIJIOCKOCTH Pewars 3a1a4un Ha MOCTPOCHHE, BBIYHCIICHHE,
17 Pemenue 3anau no teme «llapanienbHOCTh TPSIMON U TNIOCKOCTH A0Ka3aTeIbLCTBO
§ 2. B3anMHoe pacnoJjiokeHue NPAMbBIX B IPOCTPAHCTBE. YT0J MeXK1Y ABYMSA
NpPSIMBIMH. DopMyIMPOBATh ONPEAEIEHUS CKPEIMBAIOIINXCS
18 CkpenuBaronuecs npsmele. [IpoBenenne uepes oqHy U3 CKpELIMBAOIIMXCS IPSIMBIX MPSIMBIX, YTJIOB C COHAIPABIECHHBIMU CTOPOHAMH,

IIJIOCKOCTH, [TApaJUIEIIbHON APYTOM IIPSIMOM.

MCXKAY NPSAMBIMU.
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VYTIIbl ¢ COHANpPaBICHHBIMU CTOPOHAMU. YTOJ MEXKIY MPSIMBIMU.

Pemate 3aa4d Ha A0Ka3aTCJIbCTBO M BbIYHNCIICHHUA.

20 VYTIBI C COHAIIPAaBIEHHBIMU CTOPOHAMH. YTOJI MEX/y TIPSIMBIMH.
21 Konmponvnaa paooma Ne Ino meme «Axcuomot cmepeomempuu. Bzaumnoe

PACRON0INHCEHUE RPAMBLX, NPAMOU U NIIOCKOCHIU.)

§ 3.I1apa/sieJbHOCTD MJIOCKOCTEI.
22 [TapannensHbie muockocty. IIpu3Hak mapamienbHOCTH ABYX IJIOCKOCTEN.
23 CaoiicTBa napajuiesIbHbIX IJIOCKOCTEM.
§4. Terpasap n napayienenumnesn. N300pakaTh MJIOCKWE W MPOCTPAHCTBEHHBIE (PUTYPHI U
24 N306pakenue miockux Guryp, n300paxeHne NpoCTPaHCTBEHHBIX (PUTYD. pacrno3HaBaTh X Ha YepTexkKax.
25 Terparnp. [Tapannenenunesn. CBoiicTBa rpaHell ¥ IuaroHajiey napajielenunesaa. N300paxars TeTpasap U napajuieIenunesn u
26 3agauu Ha MNOCTPOCHUE CEUeHHUI. [TocTpoenue CEYEHHI METOIOM CJICIOB. paciio3HaBaTh UX HA YEPTEIKE.
27 3ajaun Ha MOCTPOEHUE CEYEHUN MHOTOIPAHHUKOB. Pemrats 3a1a4n Ha OCTPOCHHUE CCYCHHUIA.
28 Konumponvnaa paboma Ne2 no meme: «Tempaiop u napannenenuneoy.
29 3auver 1o Teme «llapamIenbHOCTB MPSMBIX U TUIOCKOCTEH»
I'nasa 2. [lepneHAMKYJISIPHOCTDH NPSMBIX U IJIOCKOCTEH.16 4.
§1. llepneHAUKYJIAPHOCTH NPAMOH M IJIOCKOCTH.

30 [lepnenukynsapHele npsiMble B IpocTpaHcTe. [lapamiensHele npsmsle, DopMyIMpOBaTh ONPEAEICHUE IEPIEHAUKYIISIPHBIX

MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH. MPSIMBIX B IPOCTPAHCTBE, paclo3HaBaTh U U300paxaTh
31 [Ipu3Hak nepneHaANKyJIAPHOCTH IPSIMON U INTOCKOCTH. Teopema o npsiMoH, HX Ha PUCYHKaX.

MEPIEHIUKYISIPHON K INIOCKOCTH. @opMynHMpOBaTh U JOKA3bIBaTh IMPU3HAK
32 TeopeMa 0 npsAMOM, NEPIIEHAUKYIAPHON K INIOCKOCTH. HEPIEAUKYIIIPHOCTH NPAMOM U IIIOCKOCTH. PerraTh
33 Pemenue 3ana4 no reme «lleprneHauKyIspHOCTb IPAMON U IUIOCKOCTH 3a/layu Ha BRIYMCJICHUA U 10Ka3aTEJIbCTBA.
34 Pemenne 3anad no reme «llepneHauKynsIpHOCTD NPSAMOMN U TUIOCKOCTH)

§2. IleprieHANKYJISIP M HAKJIOHHBIE. YTO0J MeXK1Y NPSAMOi M IJIOCKOCTHIO.

35 PaccrosiHue ot ToukM 110 iockoctu. Teopema o Tpex nepnenaukyisapax lloaroropka | @opMynnpoBaTh ONpeneIeHre HAKIIOHHOM,

k EI'D (3amaua Nel4) MEePIEHIUKYIISIPA.
36 PaccrosiHue OT TOUKM 10 IUIOCKOCTU. TeopeMa 0 Tpex NepHeHAuKyIIsIpax DopMyIHMpOBaTh U JOKA3bIBATh TEOPEMY O TPEX
37 Yroa Mexay IpsMOH U IUIOCKOCTBIO neprneHuKyisipax. Pemare 3a1aun Ha 10Ka3aTeIbCTBO
38 VYron Mexay npsmoii u mockocThio [loaroroska xk EI'D (3amaua Nol4) Y BBIYMCIICHUS.
39 Pemenue 3agau no reme «Teopema 0 Tpex NEPHNEHIUKYIISIPAX, YTOI MEKITY MPAMOUA 1 Pacrio3naBath 1 H300paxath yroi Mex/y HpsMOii U

IIJIOCKOCTBIO»

TIIIOCKOCTBIO.

§3. AByrpannsiii yroJ. IlepneHIuKyJIApHOCTD MJIOCKOCTEH.

DopMyIMpOBaTh ONPEAEIECHUE
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JByrpanubiii yroi. [IpuzHak nepneHIuKyaIspHOCTH JIBYX IJIOCKOCTEM.

JBYTpaHHOrO yria. opMyIupoBaTh U T0Ka3bIBaTh

41 JIByrpanHbii yroi. IIpu3Hak nepneHauKyIsspHOCTH IBYX IUNIOCKOCTEH. IIPU3HAK NEPIEHIUKYIIPHOCTH IUIOCKOCTEN. Pemars
42 [Ipssmoyronsusiil napamuienenunen [Toaroroska k EI'D (3anaga Ne§) 3a/1a4M Ha JOKa3aTeJIbCTBO U BHIYMCIIEHUS,
43 TpexrpaHHblil yroJl U €ro CBOKMCTBA, MHOTOTPAHHbBINA YIOJl MOAEINPOBATH YCIOBHE 3aa4H C IIOMOIIBIO YEPTEKA
44 Konmponvnaa paboma Ne3 no meme: «/[gyepannwiii yeon. Ilepnenouxkynapuocmeo W1 puCyHKa.

njaockocmeiy.
45 3auem no meme «llepnenOuKyIApHOCMb NPAMBIX U NIOCKOCMEL»

I'naBa 3. Muororpansuxu. 13 4.
§1. IlonsiTne mHororpannuka. Ilpusma.

46 [Tonsitue Muororpannuka. ['eomerpudeckoe teno. Teopema Ditniepa, sitseposa

XapaKTEPUCTHKA.
47 [Ipu3ma, nuomaap NOBEPXHOCTU MTPU3MBI. ®opMynHpoBaTh ONpeaesieHue Mpu3Mbl. Pemate 3agaumn
48 [Tpu3ma, mumomaab moBepxHOCTH MPU3MBL. [IpocTpancTBenHas Teopema [Iudaropa Ha HAXO0KJICHUE IUIOIAAN IOBEPXHOCTH ITPU3MBI.

§2. Ilupamupna
49 [Inpamunpa. IIpaBunbHas nupamuaa. @opMynHMpoOBaTh ONIPEAEIICHHE MUpaMuIbl. Pemars
50 [Mupamua, mioniaab NOBEPXHOCTH MHUPAMHU/IBI. 3a/1a4M Ha HAXOKJEHUE TUIOLAAN TOBEPXHOCTH
51 VYceuenHas nupamuaa. MAPaAMUJIbI
52 Pemenue 3a1a4 Ha HaXOX/I€HKE IO/ OOKOBOI MMOBEPXHOCTH MHUPAMHUIbI
§3. IIpaBujIbHbIE MHOTOTPAHHUKH. Ctpoutb paBHbIE U CHMMETPUYHBIE PUTYPBI,

53 CummMmertpus B npoctpaHcTBe. [IoHATHE MPaBUIBLHOIO MHOTOTPaHHHKA. (hopMyIIMpoBaTh ONpPEEICHNE TPABUIBHOTO

Teopema 0 CynieCTBOBaHHH IIATH BUAOB IIPABUIIBHBIX MHOTOTPaHHUKOB MHOTOYyrojibHUKa. Pemnate 3a1auu Ha BEIUMCIICHHUE U
54 ONEeMEHTBl CHMMETPUH MPABUIbHBIX MHOTOTPAHHUKOB. JI0Ka3aTeNbCTBO.
55 Pemenune 3anau no reme «MHuororpanaukn» [Toaroroska k EI'D (3amaua Ne)
56 Pemenue 3amau mo reme «Muororpanauku» [loaroroska k EI'D (3amaua Ne)
57 Konmponvnas paboma Ne4 no meme: «Muozozpannuxkuy.
58 3auem no meme «MnozocpaHnuxu»

I'naBa 4. BexkrTops! B npocrpancree 4 4. §1.Ilonsitne BekTopa B npocrpancree. | PopMyaupoBaTh ONpPENEICHUE U UIUTIOCTPUPOBATH
59 ITonsTue BekTopa. PaBeHCTBO BEKTOPOB. MIOHATHE BEKTOpa. BBIMIOIHATE onepanuu HaJ
§2. Ciio’keHne U BbIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOPA HA YN CJIO. BeKTOpamMu. GOpMyIIUPOBATH ONPEIEIEHHE

60 CrnoxxeHue u BeIYUTaHue BeKTOpOB. CyMMa HECKOJIBKUX BEKTOPOB. Y MHOKEHHUE KOMIUIaHAPHBIX BEKTOPOB. BBINIOIHATE Pa3iioKeHus

BCKTOpPA Ha YHUCJIO

§3. KomniianapHble BeKTOpPbI

BCEKTOpPA IO TPEM HCKOMILIIaHAPHBIM BEKTOPAaM.
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Komnnanapueie BekTopsl. [IpaBuio nmapannenenumnena.

62 Paznoxenue BeKTOpa 1o TpeM HEKOMITJIAHAPHBIM BEKTOpaM
63 Hmozosan konmponvnas paboma no cmepeomempuu No5.
Pe3eps Bpemenu. IloBTopenue. S yacos.
64 [TapanienbHOCTB MPSIMBIX U INIOCKOCTEH.
65 Teopema o Tpex meprneHAnKyIsIpax, yroja MeX1y IpSIMON U IIOCKOCTBIO.
66 MHOrorpaHHHKH.
67 MHoOrorpaHHHuKH.
68 3aKkTroUnuTeIBbHBIA ypOK-Oecea.




11 kaacce

KosmnuecTBo
XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEeJIbHOCTH
JacoB Tema ypoka . .
y4yamuxcs (Ha ypoBHe y4eOHbIX JeHCTBHIl)
1o pasjeny
I'nmaBa V. Mertoa xkoopaunart B npocrpancree(16 4)
1 1 [TpstMmoyToONBbHASI cCHCTEMA KOOPAMHAT B IPOCTPAHCTBE. YMeTh CTPOHUTH TOUKY 1O 33/IaHHBIM K-TaM U
2 1 Koopaunatsl BekTopa. HaXOIUTh K-Thl TOUKH, U300pPaKEHHON B CUCTEME K-T.
3 2 Koopaunatel BekTopa. 3HaTh AJITOPUTMBbI
4 1 CBsI3b MEXly KOOpAMHATAMH BEKTOPOB U KOOPAUHATAMU TOYEK. CIIOXKCHHS IBYX U 00JIee BEKTOPOB, IIPOM3BEACHUE
5) 1 [Ipocreiimue 3a1a4n B KOOpAMHATAX. BCKTOpA Ha YMCJIO, PA3HOCTH IBYX BEKTOPOB.
6 2 [Ipocreitmue 3agaun B koopauHatax. [loaroroska k EI'D (3amaua Ne3) YMeTh NpUMEHATH
7 1 Koumponvnasa paooma Nel no meme «Koopounamvt mouxku u HX NPH BBITTOJHCHUH YIIPAKHCHUH.
KOOpOUuHamol 6eKmMopa Hpumensrs
8 1 VYron Mexay BekTopamu. CKaJIsspHOE MPOU3BEICHUE BEKTOPOB. (hopMyIIBI KOOPAMHAT CEPEAMHBI OTPE3Ka, HOPMYIEI
9 2 Vron mexay Bektopamu. CKaISpHOE NPOU3BEIEHHUE BEKTOPOB. AJIAHBL - BCKTOpA M PACCTOSHMA  MEKIY  NBYM3
10 1 Brrurcnenue yriioB Mex Iy MPsIMBIMU U TUIOCKOCTSIMH. TOHIKAMH.
11 2 Brrancnenue yrioB MeXIy MPSIMBIMU U TNIOCKOCTSIMH. BEIMHCIIATE CKAIIAPHOC MPOUSBCACHNC
Toarotoska k EI (3anaua Nel4) B KOOpJMHATAX M KaK MPOU3BEIEHUE ITUH BEKTOPOB
12 3 Brrancnenue yrioB MeXIy MPSIMBIMU U TNIOCKOCTSIMH. Ha KOCHHYC yIla MEXLy
[TonroroBka k EI'D (3amaua Nel4) HUMH, HAXONHUTE YOI
13 1 VpaBHCHHE ILIOCKOCTH MEXTy BEKTOpaM 110 UX KOOPJAUHATAM; IPUMEHSTh
dopmyra pacCTOSTHHSI OT TOYKH JIO TUIOCKOCTH (bOPMYIIE! BEIHCIEHHA YIIIA MEXTY OPAMEIMHA
14 1 JBrokeHus
15 1 Konmpononas paooma Ne2 no meme «Ckanapnoe npouseeoenuey
16 1 3auéT mo Teme «MeTo] KOOPAMHAT B TPOCTPAHCTBE)»
I'nasa VI. Huannap, konyc, map (16 1)
17 1 [TonsiTe nunuHIpa. HaxoanTe mIomams 0CeBOro CeUeHUs
18 1 [Munmuanp. OcHoBaHME, BEICOTA, O0KOBasi TOBEPXHOCTH, 00pa3yroias, IUJIUHIPA, CTPOUTH OCEBOE CEUCHHE IIIMH]IPA,;
pa3BepTKa BBITIONTHSTH TIOCTPOEHUE KOHYCA U €T0 CEUYCHUS,
19 1 [1no1maae MOBEPXHOCTH HUIMHAPA. HaxXOJNUTh DJIEMEHTEI,
20 2 [Tnomane moBepxHOCTH IMMHAPA. [Toxroroska k EI'D (3amaga Ne®) pelaTh 3a1a4M Ha HAXOXJACHUE IIIOAN
21 1 [TonsiTHe KOHYCA. ITIOBEPXHOCTH KOHYCA,




22 1 Konyc. Yceuennsiit konyc. OCHOBaHHE, BBICOTA, OOKOBasi TOBEPXHOCT, OTIpENIETATh
o0pazyromias. B3aUMHOE PaCIOJIOXKEHHE Cep U MIOCKOCTH;
23 1 [Inomanb MoBEpXHOCTH. COCTaBJIATh
24 1 Y ceu€HHbI KOHYC. ypaBHEHHUE cepbl 0 KOOpAUHATAM TOYEK; peliaTh
ITonroroBka k EI'D (3amaua Ne§) TUIIOBBIE 33]]a41 10 TEME
25 1 Cdepa u map.
26 1 VYpasuenue chepsl.
27 1 B3aumnoe pacnonoxenue chepsl U TUIOCKOCTH
28 1 KacarenpHas mmockocTh k chepe.
29 1 [Tnomane chepsr.
30 1 Pa3Hbie 3a71aun HA MHOTOTPaHHHUKH, IIMJIMHJIP, KOHYC H [Iap
[Toarororka k EI'D (3amaua Neg)
31 1 Konumponsnas paboma Ne3 no meme «Tena spawienusn»
32 3auér o Teme «Tena BpameHus»
I'naa VII. O0bembl Tea (22 4)
33 1 [Tonsitue 06béMa. OOBEM IPAMOTO NapaICIICIHUIEaA. Haxonutb
34 2 [Tonsitue 06bEMa. OOBEM MPAMOTO Napaieienunea. 00BbeM Kyba 1 00beM
35 3 [Tonsite 00béMa. OOBEM TIPSIMOTO TTApATUTCIICTUTIC/IA. NPsIMOYTOJIBHOTO MapasuieNienuIe/a;
36 1 OO0BEM PAMOH TPU3MBI. pelaTh 3aJa4u ¢ UCHOJIb30BaHUEM (op-
37 1 O0BEM IUIHHApA. MyJibl 00beMa MPSIMON TTPU3MBI;
38 2 OO6BEM UINHIPA. MOKa3aTh BO3MOKHOCTh IIPUMEHEHUS ONIPEICIICHHOTO
39 1 Beruucnenust 06bEMOB Tell C TOMOIIBIO HHTETpaja. MHTErpaa Jiis BbiBoJa GopMy 00beMOB;
40 1 OO0BEM HAaKJIIOHHOW TIPU3MBL. HAXO/IUTh 00BEM HAKIOHHOHN
41 1 OO6BEM THUpaMUJIBL. TIPU3MBI,
42 2 OOBEM MTHPAMUITEL. IPUMEHSATb METOJI AJis BbIBOJIa GOpMYIbl 00beMa
43 1 O6b&M KomHyCa. MMPaMHUJIbI, HAXOUTh 00bEM MTUPAMHU/IBI,
a4 2 O6béM KoryCa. BBIBOJIUTH (DOPMYIIBI 00HEMOB KOHYCA
45 1 Pemenus 3a1auy Ha HaxoxaeHust 00b€MOB Tell. [loaroroska k EI'D (3amaua H YCCHCHHOTO KOHYyC4,
Nog) peraTh 3a/1a4d Ha BRIYMCICHHE 00hEMOB KOHYCa
46 1 Koumponsnan paboma Noed no meme «Qovémbl npuzmol, YUIuUHOpa, 1 YCCHCHHOTO KoHycd,
Komycar BBIBOJHTH (hOPMYITY C IIOMOIIBIO ONPEACIICHHOTO
47 1 OBHem wapa. WHTErpaia U UCIOIb30BaTh €€ MPH PEIICHUN 33129




48 2 O0bEMm mrapa. Ha HaxO0XKJIeHHe 00bemMa 1apa;
49 1 O0BbEM IapOBOro CErMEHTa, IAPOBOr'0 CJI0SI U IapOBOT0 CEKTOpa pelaTh 3a/1a4y Ha HaX0xXJIeHHe 00bEMOB I1apOBOr0
50 2 O0BEM apoBOro CErMEHTA, IAPOBOTO CJIOS U HIAPOBOTO CEKTOpa CJI051, CEKTOpa, CETMEHTA
51 1 [Tnomane cheps.
52 1 Pemenue 3amau mo remam «O0BEM 11apa, 1Iomaas chepoi»
53 1 Konumponvnasa paooma Ne5 no meme «Qovém wapa, niouiads cghepo»
o4 1 3auér no Teme «O0BEM mIapa, Iomaas cheps»
IHoBTOpenue (14 u)

55 1 AKCHOMBI CTEPEOMETPHUH.
56 1 [TapannenbsHOCTh NPSAMBIX, PSIMOI MJIOCKOCTH, MAPaJIEIbHOCTD

IJIOCKOCTEM.
57 1 [lepnieHIUKYIAPHOCTD MPSIMOM U IIOCKOCTH. Teopema o TpEx

NepIEHINKYIISPHBIX.
58 1 JByrpanHsi yrou. I[lepneHauKynsipHOCTb IIIIOCKOCTEM.
59 1 MHOTOTrpaHHHKH.

IToarororka k EI'D (3amaun Ne§, Nel4)
60 2 MHOTOTrpaHHHKH.

[ToaroroBka k EI'D (3amaun Ne8, Nel4)
61 1 BexTops!l B mpocTpaHCcTBE.
62 1 Hununaap, konyc, map.

[HoaroroBka k EI'D (3amaum Ne§, Nel4)
63 2 [Mununap, KOHYC, map.

[ToaroroBka k EI'D (3amaun Ne8, Nel4)
64 1 [Tnomany noBepxHOCTEN TEJ BpALLEHUS.
65 1 OOBEMBI TET BpalIeHUs
66 1 HNToroBasi KOHTPOJILHAsS padoTa.
67 1 [IpakTukym no pemenuto 3agad EI'O.
68 1 HroroBslii ypok.




