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Heaun n3ydyenus yueOHOro Kypca

BaxHoCTh yueOHOro Kypca reOMeTpHH Ha YpOBHE CPEIHEro 0011Iero oopazoBaHust 00y-
CJIOBJIEHA NTPAKTHUUYECKONW 3HAYMMOCTBIO METANPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB O0yUCHHUSI
T€OMETPHH B HAPABJICHUH JIMYHOCTHOTO Pa3BUTHA 00ydaromuxcs, GopMUpOBaHUs (QyHKIHO-
HaJIbHOW MaTeMaTHYeCKOM IpaMOTHOCTH, U3YUEHUS IPYTUX YUeOHbIX JUCLUIUIMH. Pa3zBuTHe y
y4aluxcs MPaBUIbHBIX IPEACTABICHUN O CYIIHOCTH U MPOUCXO0KICHUH T€OMETPHUECKUX a0-
CTpaKLUil, COOTHOIIEHUH PEAIbHOIO M UJCAIbHOI0, XapaKTepe OTPaKeHUsI MaTeMAaTHYECKON
HayKOM SIBJIEHUH U NIPOLIECCOB PEATbHOI0 MUPA, MECTE T€OMETPUH B CUCTEME HayK U POJIU MaTe-
MaTHYECKOI0 MOJEIIMPOBAHMS B HAYYHOM IO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAYYHOTO MUPOBO33PEHHS YUAIIUXCS, @ TAK)KE KAUeCTB MBIIUICHNUS, HEOOXOAMMBIX IJIS a/lanTa-
LIUU B COBPEMEHHOM OOIIECTBE.

['eomerpus siBiIsieTCSl OAHUM U3 0a30BBIX NIPEIMETOB HA YPOBHE CPEHEro ooiero oopaso-
BaHUs, TaK Kak 00eCreuyrnBaeT BO3MOXHOCTh M3YyYCHHs KaK JUCHUIUIMH €CTECTBEHHO-HAYyYHOMH
HaIpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIeHHE, POPMHUPYEMOE IIPU U3YUECHHH 00YUJAIOIIUMUCS MOHSATUHHBIX OC-
HOB F€OMETPUH U OCTPOSHUH LIETIOUKH JJOTMYECKUX YTBEPKACHUHN B X0J1€ pellIeHUs] TeOMeTpuye-
CKHUX 33J]a4, YMEHHE BBIJIBUTATh M OIPOBEPraTh TUIOTE3bI HEMTOCPEICTBEHHO HCIIONB3YIOTCS IPU
pelleHNH 33a]]a4 €CTECTBEHHO-HAyYHOT0 IIUKJIA, B YACTHOCTU U3 Kypca (pU3MKH.

YMeHue opueHTUpPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NesTeNbHOCTH YenoBeka. OpueHTalus 4enoBeKa BO BpeMEHHU U IPOCTPAHCTBE — HEOOXOJUMOe
YCIJIOBUE €r0 COLMAIIBHOIO OBITHUS, (JOpMa OTPAKEHUS OKPYKAIOILIEr0 MUPA, YCIOBUE YCIEIIHOTO
MIO3HAHUS M aKTUBHOTO ITpeoOpa3oBaHus AeHCTBUTENbHOCTU. OneprpoBaHue NPOCTPAHCTBEHHbI-
MU 00pa3zamMu 0ObEAMHSACT pa3HbIe BUABI YI€OHOH U TPYIOBOH JEATEILHOCTH, SBISCTCS OJHUM U3
poeCCHOHATIBHO BAXKHBIX KAUeCTB, I03TOMY aKTyaJlbHa 3a/1a4a (JOpMUPOBAHUS y 00yUdarOIINXCs
MIPOCTPAHCTBEHHOT'O MBIIUICHHS KaK pa3HOBHIHOCTH 00Pa3HOTO MBIIUICHHS] — CYIIECTBEHHOT'O
KOMIIOHEHTa B IIOJIrOTOBKE K IPAKTUYECKOM NeATEIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBoeHUs mporpaMmbl yueOHOTo Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE 00ydeHUS
— o01meo0pa3oBarTebHOE M OOIIEKYJIBTYPHOE pa3BUTHE O0ydaroluxcs yepe3 odecriedeHue BO3-
MOKHOCTH TPUOOPETEHUs] ¥ UCIOIb30BaHUS CUCTEMAaTHYECKIX T€OMETPUYECKUX 3HAHWHA W JIeH-
CTBMH, CIEIM(PUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJKEHUsT 00pa30BaHus 10 CIe-
[IUATLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCTIOIH30BAHUEM T€OMETPHUH.

[TporpammMa no reomeTpuu Ha 0a30BOM ypOBHE MpeAHa3Ha4YeHa JJs 00y4aroluXcsl cpej-
HEH IIKOJIBI, HE MCIIBITHIBABIINX 3HAYMTENBHBIX 3aTPYJHEHUN Ha YPOBHE OCHOBHOTO OOIIETO 00-
pasoBanus. Takum oOpa3oM, oOydaronuecs Ha 6a30BOM YpOBHE JIOJKHBI OCBOMUTH OOIIME MaTe-
MaTHYECKHE YMEHHS, CBS3aHHBIC CO CIEIU(PUKON TeOMETPUN M HEOOXOIUMBIE JIJIsl )KU3HU B CO-
BpeMeHHOM ob1ecTBe. KpoMe 3T0oro, OHM UMEIOT BO3MOXKHOCTb U3yYHTh T€OMETPHIO OoJiee TiTy-
00KO, eclii B JaJbHEIIIeM BOZHUKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSAX B Ipodeccuo-
HAJIBHOW JeTEeIbHOCTH.

JlocTuxeHue eI OCBOSHUS MpOorpaMMbl 00€CIIEUMBAETCS PEIIEHHEM COOTBETCTBYIOIINX
3ajad. [IppopuTeTHBIMU 3a/ladyaMu OCBOEHHUs Kypca «['eomeTpun» Ha 6azoBoM ypoBHe B 10—11
KJIaccax SIBJISIOTCS:

e (QopmHpOoBaHHE MPEJCTABICHHUS O F€OMETPUHU KaK 4aCTH MHUPOBOW KYJIbTYphl U OCO-
3HAaHHE €€ B3aUMOCBSI3U C OKPYKAIOIKUM MUPOM;

e (opMHpOBaHUE MPEACTABIECHUS O MHOTOIpAaHHMKAaX M TeJax BpPAIICHUS KaK O Bax-
HEHINX MaTeMaTHYeCKUX MOJIEINISX, TIO3BOJISIONINX OIMCHIBATH W U3YYaTh PAa3HbBIC SIBICHUS OKPY-
XKAIOILETro MUPA;

e (opmupoBaHWE YMEHHS paclio3HaBaTh Ha YePTEXKax, MOJAEISIX W B PEATbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BpaIleHUs;

® OBJIaJICHHE METOJaMH pelIeHUs 3aJa4y Ha MOCTPOCHUS Ha M300pa)KEHUSX MPOCTpaH-
CTBEHHBIX QUTYP;

e (opmupoBaHWE yMEHHS OIEPHPOBATH OCHOBHBIMHU MOHSATHUSMH O MHOTOTPAaHHUKAX H
TeJlaX BpallleHHsl U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHHE AJTOPUTMAMHU PEIICHHs] OCHOBHBIX THIIOB 3a/1a4; ()OPMHPOBAHUE yMEHHS
MIPOBOJIUTH HECJIOXKHBIE JOKA3aTENIbHBIE PACCYKICHHUS B XOJ/€ PELICHHUs] CTEPEOMETPHUECKUX 3a-
Jla4d ¥ 3aj1a4 ¢ MPaKTUYECKUM COJIEp:KaHUEM;



®  Da3BUTHE MHTEJUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOyuaromuxcs, Mo3HaBa-
TEJIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTHYHOCTH MBIIUICHUS;

e (opmupoBaHue (HYHKIIMOHATHLHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpPUH: YMEHHE
pacro3HaBaTh MPOSBICHUS F€OMETPHUECKUX IMOHITUH, OOBEKTOB ¥ 3aKOHOMEPHOCTEH B pealbHBIX
KU3HEHHBIX CUTYalUsIX M MPH W3YYCHHUU APYTUX Y4€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCHUMO-
CTel U 3aKOHOMEpHOCTEH, POPMYTUPOBATh UX HA S3BIKE TEOMETPHH U CO3/1aBaTh T€OMETPUIECKHE
MOJIETI, TPUMEHSATh OCBOCHHBIH TE€OMETPUYECKMN amnmapaT s pelieHus] IMPaKTUKO-
OPHEHTUPOBAHHBIX 33J1a4, HHTEPIIPETUPOBATH U OLIEHUBAThH MOJTyYCHHBIE PE3YyIbTATHL.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbI SIBJISICTCS BKIOYEHHE B KYPC CTEPEOMETPHH B
Hayajle ero M3y4eHHUs 3a/ad, PEelIacMbIX Ha YPOBHE MHTYMTHBHOIO IO3HAHUS, U ONpPEAeIEHHBIM
o0pa3oM opraHuzoBaHHas paboTa HaJ HUMHU, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U MPO-
CTPAaHCTBEHHOTO MBIIUICHHUS, CTUMYJIUPYET MPOTEKaHNE HHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
nalbHEeNUIeMy U3YUYCHHUIO MTPEMETA.

[Tpennourenue oTaaércs HarIAIHO-KOHCTPYKTUBHOMY METOly OOyUY€eHUs, TO €CTh TEOpe-
TUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD IIPEIMETHO-TIPAKTUYECKON e TEIIbHO-
cTu. Pa3BuTHE NPOCTPAaHCTBEHHBIX MIPEICTABICHUN Yy yUallluXCsl B Kypce CTEpEOMETPHUH IIPOBO-
JUTCS 3a CUET pelIeHUs 3a/1a4 Ha CO3/JaHKe MPOCTPAHCTBEHHBIX 00pa30B U 3aa4 Ha ONepupoBa-
HUE MPOCTPAaHCTBEHHBIMU 00pa3amu. Co3anue o0pasza MpOBOJUTCS C OMOPOH HA HATIIATHOCTD, a
OlepupoBaHrEe 00Pa30M — B YCIIOBUSX OTBJICUEHUS OT HATJITHOCTH, MBICICHHOTO U3MEHEHUS
€ro UCXOJHOI'0 COJIEPKaHUS.

OcHoBHbIE cofepxkaTenbHble JUHUH Kypca «['eomerpun» B 10-11 kiaccax: «MHororpan-
HUKNY, «[IpsiMbIe U TIIOCKOCTH B MPOCTPAHCTBE, «Temna BpameHus», «BeKTopsl 1 KOOPAMHATHI B
npocTpancTBe». POpMUPOBAHUE JIOTHUECKUX YMEHUH pachpenensercs He TOJNBKO MO coaepxka-
TEJIbHBIM JIMHUSM, HO U IO roJilaM 00y4YeHHs Ha YpOBHE CPEHET0 00I11ero 00pa3oBaHusl.

Copepxanue o0pa3oBaHUsl, COOTBETCTBYIOIEE MMPEAMETHBIM pe3yiabTaTaMm ocBoeHus [Ipu-
MEpHOI paboueill mporpaMMbl, pacrpeAcsi€HHBIM 10 ToJlaM OOY4EHHs, CTPYKTYPUPOBAHO TaKHM
00pa3om, 4TOObI OBJIAZICHUE TEOMETPUYECKUMU MOHATUSIMHU U HaBBIKAMHU OCYIIECTBIISIIOCH MOCHe-
JIOBATEJIbHO U MOCTYNATEJIbHO, C COOJIIO/IEHUEM MIPUHIIUIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HA-
HUS BKIIOYAIKCH B OOIIYI0 CHCTEMY I€OMETPHUYECKHX MPEICTaBICHUN 00y4YaronnXcs, pacuIupss
u yriyouss e€, 00pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MecTto y4eOHOro Kypca B y4eOHOM IUIaHe

B Y4eOHOM niiaHe Ha M3ydyeHHE TE€OMETPUN OTBOJUTCS HE MeHee 2 y4eOHbIX 4acoB B He-
nemo B 10 xmacce u 2 yue6HOro 4yaca B Hefenmo B 11 kiacce, Bcero 3a Ba roja oOyueHHs He Me-
Hee 136 yueOHbIX yaca.

IlnanupyeMsble npeaMeTHBIE pe3yabTaThl ocBoeHHMs [IpuMepHoii padoyeil nporpam-
MBI Kypca (1o rogam o0y4eHus)

[TpenmeTHble pe3ynpTaThl U3ydeHHUs] T€OMETPUH Ha 0a30BOM YpOBHE OPUEHTHPOBAHBI Ha
JOCTUKEHHE YPOBHS MaTeMaTH4YE€CKOW I'PaMOTHOCTH, HEOOXOAMMOIO Ui YCHEIIHOTO pPEeLIeHUs
3aJa4d B peaJIbHOM KHU3HU U CO3JIaHHE YCIOBUHN ISl UX OOLIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenue ydebHoro Kypca «l'eomerpus» Ha 6a30BOM YpPOBHE CpeHETO OOIIero oopaso-
BaHUS JIOJDKHO OOecleuynBaTh JOCTH)KEHHE CIEIYIOUMX MPEIMETHBIX 00pa30oBaTeIbHBIX PE3yiib-
TaTOB:

10 kuiace

e  OnepupoBaTh NOHATUSAMU: TOUKA, IPSIMas], IIOCKOCTb.

e [IpumeHATH aKCMOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX IIPHU PELIEHUU FeOMEeTpHUUe-
CKHUX 3aJad.

e  OnepupoBaTh MOHATHUAMU: NMAPAIJIEIILHOCTh U MEPHEHAUKYIISIPHOCTD MPSIMBIX U TIOC-
KOCTEH.

e KrnaccupunupoBarh B3aUMHOE DPACHOJIOXKEHHE MPSMBIX M IUIOCKOCTEH B MpPOCTpaH-
CTBE.

e  OmnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yroj, 'PaHd JBYIPAHHOIO yria, pedpo IBY-
IPaHHOIO YIJIa; JIMHEWHBIN YOI JBYTPAaHHOIO yIiia; rpajycHasl Mepa ABYIpPaHHOIO yrIia.



e  OmnepupoBaTh NOHATUSIMU: MHOTOIPAHHUK, BBIMYKIIbIM M HEBBITYKIIbIII MHOTOTPAHHUK,
3JIEMEHTHl MHOTOTpaHHUKA, PAaBUIbHBIA MHOTOTPAHHHUK.

e Pacmno3zHaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (MHpaMuaa; MPU3Ma, MPSIMOYTOIb-
HBIN napaijieNenunes, Kyo).

e KraccupunupoBarb MHOTOIPAaHHHUKH, BEIOMpPas OCHOBAHHUS AJIsl KIacCU(UKAMH (BBI-
MyKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH;, MPABWIbHBIE MHOTOIPAHHUKH; MPSAMbIC U HAKIOHHBIC
MIPU3MBI, MTapaJUIeICITUIIC/IbI).

e  OmnepupoBaTh MOHATUSAMH: CEKYIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

e  OOBICHATH MPUHIUIIBI IOCTPOCHUS CEUCHUM, UCTIONB3YSI METO/T CIIE/IOB.

e  Crpouth ceueHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) TIIIOC-
KM€ YEePTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

e Pemath 331aun Ha HaXOXKJEHUE NEOMETPUYECKHX BEJIMYUH MO 00pa3laM WM ajiro-
pUTMaM, MPUMEHSS U3BECTHBIC aHATUTUYECKHUE METOJbI IPU PEUIeHUH CTaHJApTHHIX MaTeMaTu-
YEeCKHX 33J]a4 Ha BBIYUCIICHUE PACCTOSHUM MEXAy ABYMS TOUYKAaMH, OT TOYKHU JI0 MPSIMOH, OT TOY-
KH JI0 IJIOCKOCTH, MKy CKPEIIMBAIOIIMMHUCS MPSMBIMU.

e Pemath 3amaun Ha HaXOXXACHUE TEOMETPUYECKUX BEIMYUH MO 00pa3laM WM ajiro-
pUTMaM, MPUMEHSS U3BECTHbIC aHATUTUYECKHUE METOJbI IIPU PEUICHUH CTaHJApTHBIX MaTeMaTu-
YEeCKHUX 3a/1a4 Ha BBIUYMCIICHUE YIJIOB MEXKIY CKPEUIMBAOIIUMUCS MPSIMBIMH, MEXAY MPSIMON H
IJIOCKOCTBIO, MEXTY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

e  Bpuucnate 00bEMBI M IUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MHpPaMH-
1a) ¢ MpUMeHeHueM (HOpPMYIT; BEIYUCIIATH COOTHOUICHUSI MEX/TY TUIOIIAAsIMHA TIOBEPXHOCTEH, 00b-
éMamu MoA0OHBIX MHOTOTPAHHUKOB.

e  OmnepupoBarTh MOHATHUSAMH: CUMMETPHS B TPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTh
CUMMETPHUH; LICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

e 3Bnekath, MpeoOpPa3oBBIBATH U MHTEPIPETUPOBATH UH(OPMALIMIO O TPOCTPAHCTBEH-
HBIX TEOMETPUYECKUX (PUTypax, MPeICTABICHHYIO Ha YePTEeKax U PUCYHKAX.

e [IpumensaTs reomerpudeckue (GaxKThl IS PEHICHUS CTEPEOMETPHUECKUX 3ajad, Mpej-
MOJIATaIONINX HECKOJIBKO IIATOB PEIICHUs, €CIIN yCIOBUS IPUMEHEHHUS 3aaHbl B IBHOU (hopme.

e [IpumeHsTH NpoCTEIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PELICHUU CTEPEOMETPHUECKUX 3a/au.

e [IpuBoaWTH pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE W KHU3HH, pac-
MO3HABATh MPOSIBIIEHUE 3aKOHOB TEOMETPHH B HCKYCCTBE.

e [IpumeHsTH MOMyYEHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh PEeaTbHbIC CUTYAllUH U
MPUMEHSTh W3YUEHHBIE MMOHITHS B MPOIECCE TIOMCKA PEIISHHS] MaTeMaTHYeCKH C(hOPMYITHPOBaH-
HOM MpoOIeMbl, MOJEIUPOBATh PeaTbHbIE CUTYAIlMU Ha S3bIKE TEOMETPHH, UCCIEN0BATh MOCTPO-
€HHBIE MOJICIH C UCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHIA U TEOpEeM, armapara ainreOpsl; pe-
1aTh MPaKTUYECKHUE 3a/1a4M, CBSI3aHHBIEC C HAXO0XKJIEHUEM I€OMETPHUIECKIX BETUUHH.

Copepxanue yuyeOHOro Kypca (1o rogam o0y4eHust)

10 kaace

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MI0CKOCTh, IpocTpaHcTBO. [loHsATHE
00 aKCMOMaTUYEeCKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnokeHrue NpsMbIX B NMPOCTPAHCTBE: NEPECEKAOLINECS, MTapaUIeIIbHbIE U
cKpeluBaromuecs npsMelie. IlapamienbHOCTh NPSAMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: IMapall-
JIeNbHBIE MPSMBIE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MPSAMBIX; MAapALIEIbHOCTh NPSIMOU U
IIJIOCKOCTH. YTUIBI C COHAIIPABJICHHBIMA CTOPOHAMU; YroJI MEXAY IPSIMBIMU B IIpocTpaHcTse. Ia-
PaJUIETBHOCTD IIJIOCKOCTEN: IMapajulebHble IUIOCKOCTH; CBOMCTBA IMAPAJUIEIBHBIX IUIOCKOCTEH.
IIpocreiiime nmpocTpaHCTBEHHbIE (UTYPHI Ha TUIOCKOCTH: TETpajap, KyO, mapajuienenunesn; mo-
CTPOECHUE CEUCHHIA.

IlepneHqUKyYISAPHOCTD NMPAMON M IUIOCKOCTHU: IEPIEHIUKYIISIPHBIE NPSMbIE B IPOCTPAH-
CTBE, NIPSAMBIE NapAJIJIENbHBIE U NEPIICHIUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIIEHINKYIIPHOCTH
IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOH NMEPIEHAUKYIISIPHON INIOCKOCTU. YTIIBI B IPOCTPAHCTBE:
YTOoJ MeXAy NPSAMOW U INIOCKOCTBIO; ABYTPAHHBIN YroJl, JMHENHBIN yroy AByrpaHHoro yria. [lep-
IIEHIUKYJISP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSIHUE OT NPSMOM 10 ILIOC-



KOCTH, IPOEKIHsI PUTyphl Ha IIIOCKOCTb. [leprneHaAuKynIpHOCTh MIIOCKOCTEN: MPU3HAK MEPICH -
KYJISIPHOCTH JIBYX INIOCKOCTEH. TeopeMa o0 TpEX NepHeHANKYIIApax.

MHOrorpaHHUuKH

IloHsiTHE MHOIOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOIOTPAHHUKA, BBIINYKJIBIC U HEBBITYK-
JIple MHOTOI'PaHHUKH; pa3BEPTKA MHOrOrpaHHUKa. [Ipu3ma: N-yroypHas npusma; rpaHd U OCHOBA-
HUS TIPU3MBI; TIPSIMasi U HAKJIOHHAS MIPU3MbI; OOKOBasl U MOJIHAS MOBEPXHOCTH Mpu3MelL. [lapare-
JENUIE, IPAMOYTOJbHBIN Mapajljiesienunes U ero coicrea. IlupamMuna: N-yronbHas nupamuna,
IpPaHU ¥ OCHOBAHME NMUPAMUbl; OOKOBas U MOJHAS NOBEPXHOCTh MUPAMUbl; IPABUIIbHAS U yCe-
YEHHAs NUPAMMIA. DJIEMEHTBI NPU3MbI M NUpaMuibl. [IpaBUIIbBHBIE MHOTOTpaHHMKH: IOHATHE
IIPAaBUJILHOIO MHOI'OTPAaHHUKA; IPAaBUJIbHAA IIPU3Ma U IIPaBUJIbHASA MUPAMMIA; IIPaBUIIbHAS Tpe-
yrojibHasi MMpamMKia U NpaBWIbHBIA TeTpa’ap; KyO. IIpencraBnenue o npaBUIbHBIX MHOTOTPaH-
HUKAaX: OKTa3p, AoJeKa’Ap U ukocasap. CeyeHus pu3Mbl U MUPaMUIbIL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM, INIOCKOCTH.
DneMeHThl CUMMETPHUH B MpaMuax, Napajuienenurnenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomane 60koBoi
MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, ILIOIIA/lb OCHOBAHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTU NpsiMOI mpu3Msl. Ilnomans GOKOBOM HMOBEPXHOCTHM U IOBEPXHOCTH IPAaBUIIBHOM
MUpPaMU/IbI, TeOpeMa O TuIoIaa yceu€HHOU nmupamuabl. [lorstue 06 00bEMe. OOBEM THUpaMUIbI,

IIPU3MBI.
[TomoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEX/TY IIOLIAIIMHU IIOBEPXHOCTEH, 00b-
éMaMu OJJOOHBIX TeJl.

TemaTnueckoe IJIAHKPOBAHKME Y4eOHOI0 Kypca (1Mo rogam o0y4eHus )

10 kaacc (68 yaco)

Ha3Banue OcHoBHOE cofiepkaHue OcHOBHbIE BUBI AEATEILHOCTH YYaAIIUXCS
paszzaena
BBenenne B | OCHOBHBIC IOHSTHS CTEPEO- AxTyanu3upoBath (aKThl H METOJABI TUIAHUMETPHUH, peie-
CTepEOMET- METPHUH: TOYKA, IIPsIMasi, IUIOC- | BaHTHBIC TEME.
puto KOCTb, TIpocTpancTBo. [IpaBu- [Tonmy4ats mpeacTaBIeHHus O MPOCTPAHCTBEHHBIX (PHUTYpax,
(10 ) Ja U300paKeHUs Ha PUCYHKaX: | pa30upaTrh mpocTeiiime npaBuia n3o0paxkeHus 3Tux uryp.
M300paxKeHusl MI0CKOCTEH, Ma- N300paxaTh NpsMyI0 U IJIOCKOCTh HAa PUCYHKE.
paJuIeIbHBIX IPAMBIX (OTpE3- Pacnio3HaBaTh MHOTOTpaHHUKH, TMpaMHLy, KyO, Ha3bIBaTh
KOB), CepeIMHBI OTpe3ka. [lo- | uX IeMEeHTHI.
HATHSL: TIepeceKaromecs Jlenatb pUCYHOK Ky0Oa, MUpaMuIbl, HAXOAUTh OLIMOKH B
TUTOCKOCTH, TIEPECEKAIONINECs | HEBEPHBIX H300paKCHHUSX.
npsMasi ¥ MI0CKOCTb. 3HaKOMHTBHCS C CEYCHUSIMH, C METOAOM CIIEJIOB; HCIIOJIb30-
3HaKOMCTBO C MHOTOTPaHHH- | BaTh JUIA TIOCTPOCHHUS CEUCHUS METO]I CJIEIOB, KPATKO 3allv-
KaMH, U300paK€HHEe MHOTO- | ChIBATh ILIAr¥ MOCTPOCHMS CEUEHHUSL.
TPaHHUKOB Ha pHCYHKaX, Ha Pacrnio3HaBaTh BU/ ce4eHUS M OTHOMICHWH, B KOTOPHIX Ce-
HPOEKIIMOHHBIX gyepTekax. | YeHHUe JeJUT pedpa Kyoa, HaXOAUTh IJIOLIA/(b CEUCHHUS.
HauanbHble cBeneHUs 0 KyOe Hcnonp3oBaTe mogo0ue Mpu perIeHrn  3a1ad Ha IMocTpoe-
nupampsie, UX pa3BEPTKM M | HUE CEUECHUH.
mogenu. CedeHus: MHOTOTpaH- 3HAKOMHUTBCS C AKCHOMATHYECKHUM TIOCTPOCHHUEM CTepeo-
HUKOB. METPHUH, C AKCHOMaMH CTEPEOMETPUH U CIEICTBUSIMHU U3 HUX.
[TonsiTHE 00 AKCMOMATHYECKOM WnmocTpupoBaTh aKCHOMBI PUCYHKaMHU ¥ MIPHUMEPaMU U3
IOCTPOCHUHM  CTEPEOMETPHH: | OKpY’Karolei 00CTaHOBKU
aKCUOMBI ~ CTEPEOMETPUH |
CJIEZICTBUS U3 HUX
[Mpsmbie | B3aumuoe pacrioyiokeHue AxTyanu3upoBath (aKThl ¥ METOJBI TUTAHUMETPHUH, peie-

U IUIOCKOCTH
B MPOCTpaH-
cree. Ilapan-
JICJIBHOCTh

OpsIMBIX U

IpsIMBIX B IIPOCTPAHCTBE: IIe-
pecekarolyecs, napauieabHble
Y CKPEILMBAIOIINECS TIPSMBIE.
[TapayeabHOCTB NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:

BaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
[lepeuncnaTb BO3MOMKHBIE CHOCOOBI PACHOJIOKEHUS JBYX

IPSIMBIX B IPOCTPAHCTBE, NJUIIOCTPUPOBATh UX HA MPUMEpPAX.
JlaBaTh ompeneneHre CKperuBaroIIuXcs IpIMbIX, GopMy-

JUPOBATh NMPU3HAK CKPEUIMBAIOUINXCS MPSMBIX U IPUMEHATh




IUIOCKOCTEH

napasuieJbHbIe PsIMbIE B TIPO-

ero MpH PEeIIeHUH 3ajad.

(12 9) CTPAHCTBE; NapaJIEIbHOCTh Pacnio3naBath npusmy, Ha3bIBaTh €€ HJIEMEHTHI.
TPEX MPAMBIX; NAPAJIIETBHOCTD CrpouTth ceueHus IpU3Mbl Ha TOTOBBIX YEPTEkKaX.
IIPSIMOM U INIOCKOCTHU. YTIIBI C [lepeuncasiTb BO3MOKHBIE CIIOCOOBI B3aMMHOT'O PACIOJIO-
COHANPABJICHHBIMU CTOPOHAMH; | )KEHUS IPSIMOM U INTIOCKOCTH B IPOCTPAHCTBE, IPUBOJIUTH CO-
YroJl MeXAY IPSMbIMU B IIPO- | OTBETCTBYIOLME IPUMEPHI U3 PEATIbHOM JKU3HU.
CTPAHCTBE. JlaBaThb omnpezeneHne NapajyiebHOCTH NPSIMOU U IIOCKO-
[TapannenbHOCTh IUIOCKOCTEM: | CTH.
napajujieibHble IIJIOCKOCTH; @opMynHpoBaTh MNPU3HAK MAPAJUIEIIBHOCTH MPAMOU H
CBOICTBa [apaJUIENIbHBIX | IIJIOCKOCTH, YTBEPXKJIEHUE O MPSMOM NIepecedeHusl AByX IUIoC-
IIJIOCKOCTEM. KOCTEH, MPOXOSIINX Yepe3 NapajuiesibHbIE IPSIMBIE.
[Ipocreliine npPOCTPAHCTBEH- Pemate mpakthueckue 3aaud Ha IMOCTPOCHHUE CEYEHHIA
Hble (Uryppl Ha IUIOCKOCTH: | MHOTOTPaHHHKA.
TeTpa’Jp, KyO, mapasienenu- OOBACHATH clyyan B3aUMHOTO PACIOJIOKEHHS ILIOCKO-
TeJl; MOCTPOCHHUE CEUCHU I CTEH.
JlaBaTh ompejesieHne MapajljiesbHbIX IUIOCKOCTEH; MPUBO-
JTUTh TPUMEPBI U3 pealbHON KU3HU U OKpYXkaromiei obcra-
HOBKU, WITIOCTPUPYIOILIKE NapaIeIbHOCTh MIIIOCKOCTEMH.
Hcnonp30Barh NpU3HAK NApaJLIEIBHOCTH ABYX IUIOCKO-
CTEi, CBOMCTBA MapalIeNIbHBIX IJIOCKOCTEN MPU PEIICHUHU 3a-
Jla4 Ha MOCTPOCHHUE.
OOBSCHATD, YTO Ha3bIBACTCS MapalIeIbHBIM IPOEKTUPO-
BaHUEM U KaK BBIMOJTHSAETCS MPOSKTHPOBaHUE PUTyp Ha
IIJIOCKOCTB.
N306paxaTh B mapaiedbHONW MPOEKIHU Pa3iNyHbIE I'eo-
METpUYECKHE PUTYPHI.
MopenupoBaTh peajibHble CUTYallMM HA A3BIKE T€OMETPUH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIENHU C HCIOJBb30BAaHUEM TI€O-
METPUYECKUX TOHITHH.
Hcnonp30BaTh npu penieHUH 3aad Ha MOCTPOECHHE Ceue-
HUH TOHATHE NMAapaJUIEIbHOCTH, IPU3HAKA U CBOMCTBA Mapal-
JIEJIbHBIX MPSIMBIX HA MJIOCKOCTH
[Tepnienau- [lepneHauKyNIApHOCTE  TpA- AxTyanu3upoBaTh (akThl U METOAbI IUIAHUMETPUH, peje-
KYJISPHOCTh | MOM U IIJIOCKOCTHU: MEpPHEHAH- | BAHTHbIE TEME, IPOBOJIUThH AaHAJIOTHH.
NPSIMBIX U KYJIIpHBIE TIpsIMbIE B IIPO- OOBACHATH, KaKOW YroJyl Ha3bIBAE€TCS YITIOM MEXIY Iepe-
IUIOCKOCTEM | CTpaHCTBE, MpsSMbIE Mapai- | CEKAIOIUMUCS TMPSAMBIMH, CKPELIMBAIOLIMMUCS MPSMBIMU B
(12 9) JENBbHbIE W TEPHEHAUKYISIP- | IPOCTPAHCTBE.

Hbl€ K IIIOCKOCTH, IIPHU3HAK
NEPHEHANKYJIAPHOCTH TIPSIMOU
U IUIOCKOCTH, T€OpEMa O Ips-
MO NEePIEHUKYIISPHON
IUIOCKOCTH

IlepnienauKynIsAp ¥ HAKJIIOHHBIE:
pacCTOsSIHUE OT TOYKH JO IUIOC-
KOCTH, PacCTOSIHUE OT IPSIMOU
J10 MIJIOCKOCTH.

JlaBaTp omnpeneneHue NEPHEHANKYISIPHBIX IPSAMBIX U Mpsi-
MOH, MEPIEHIUKYIIAPHON K IIIOCKOCTH.

Haxonute yriel MeXay CKpEHIMBAIOIIMMUCS IPSIMBIMU B
KyOe 1 nmupamue.

IIpuBOAUTE IPUMEPBI U3 PEATILHOMN KU3HUA U OKPYKArOLIEN
00CTaHOBKH, WJUIIOCTPUPYIOUIME MNEPHEHAUKYISIPHOCTh Mpsi-
MBIX B IPOCTPAHCTBE M MEPHEHIUKYISIPHOCTb NPSAMOM K
IIJIOCKOCTH.

@opMyIMpPOBATH MPU3HAK NEPIEHAUKYIIPHOCTH MPSIMOU
U TJIOCKOCTH, IPUMEHSTD €r0 Ha PAKTUKE: O0BSICHATH Mep-
NEeHAUKYISIPHOCTh pedpa Kyda U JuaroHaiu ero rpaHu, KOTo-
past €ero He COJCPKHT, HAaXOAUTh JUIMHY JUaroHaiu Kyoa. Bei-
YUCJATH BBICOTY IPABUIIBHOM TPEYTOIBHOM U MPAaBUIIBHON
4eThIPEXYTOIbHON MHUPAMU/T TI0 JATTHMHAM pEOep.

Pemate 3amaun Ha BBIYMCIICHUS, CBSI3aHHBIE C MEPIICH]IN-
KYJISIPHOCTBIO IIPSIMOM U IUIOCKOCTH, C MCIIOJIB30BAHUEM IIPU
peIlIeHNH TUTAHUMETPUUECKUX (PaKTOB U METOJIOB.

OOBSACHATH, YTO HA3BIBAIOT MEPHEHIUKYISIPOM M HAKJIOH-




HOM M3 TOYKH K IJIOCKOCTH; MPOEKIMEN HAKJIOHHON Ha TI0C-
KOCTb. OOBICHATH, YTO HA3BIBACTCA PACCTOSHUEM: OT TOYKH
JI0 TUIOCKOCTH; MEXKIY MapaJlJIeIbHBIMU TUIOCKOCTSIMH; MEXKIY
IIPSAMOM U NApaJuIEIIbHOM €M INIOCKOCTBIO; MEXKYy CKpEIMBa-
IOLUMUCS TIPSAMBIMHU.

HaxonuTe 3TH paccTOSHHUS B NPOCTBHIX CiIydasix B KyoOe,
UPaMHUJIE, IPU3ME.

MonenupoBaTh peajbHble CUTYal[Ud Ha A3bIKE T€OMETPUH,
UCCIJIE0BaTh IOCTPOCHHBIE MOJEIM C HCIIOJIB30BAHUEM TI€O-
METPUYECKUX ITOHATUH.

Hcnonp30BaTh Npy pelIeHUH 3aJad Ha MOCTPOCHHE ceue-
Huil Teopemy Iludaropa, cpoiicTBa NPSIMOYrOJbHBIX Tpe-
YT OJIBHUKOB.

Vsl
MEXIY Tpsi-
MBIMU U
IJIOCKOCTSIMU

(10 9)

VYribel B OpOCTpPaHCTBE: Yroil
MEXIY IPSIMOU U IIIOCKOCTBIO;
JIByTpaHHbIA YyroJ, JIMHEWHBIN
YTOJ1 IByTPaHHOTO YIJIA.
IlepnesauMKyISIpHOCTE  ILIIOC-
KOCTEH: IMPU3HAK NEPHEHANKY-
JSIPHOCTH JIBYX IIOCKOCTEM.
Teopema 0 TpEX mHEpPHEHIUKY-
Jspax

AxTyanu3upoBaTh (akThl U METOABI IIJIAHUMETPUH, pelie-
BaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.

JlaBaTh onpezeneHue yria MexIy NpsIMON U IJIOCKOCTBIO,
(bopMynupoBaTh TeOpeMy O TPEX MEPHEHIUKYIAPAX U 00paT-
HYIO K HEW.

HaxonuThs yron Mexnay HmpsMOil W NJIOCKOCTBIO B MHOTO-
IPaHHUKE, PACCTOSIHME OT TOYKHU /0 NPSIMOM Ha IJIOCKOCTH,
UCIIONb3Ys TEOpeMY O TpEX mepneHaukyispax. [IpoBoants Ha
YepTeKe NEPIEHIUKYIISAP: U3 TOUKHU Ha MPSMYI0; U3 TOYKU Ha
IUIOCKOCTb.

JlaBatb omnpezaeneHue JBYTPaHHOIO YIjla M €ro 3J€MEHTOB.
OOBACHATH PABEHCTBO BCEX JMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

HaxonuThs Ha yepTeke IBYTpaHHBIM yroia npu pedpe mu-
pamuibl, IPU3MBI, TapaJljIesIeuIeaa.

JlaBath ornpeeneHue yria Mex.y II0CKOCTIMHU.

JaBatp onpeneneHre U GOpMyIHpOBaTh MPU3HAK B3aHMHO
NEPIEHIUKYIIPHBIX TUIOCKOCTEH.

HaxoauTs yribel Mexay IUIOCKOCTSIMU B KyOe U UpamMu/Ie.

Hcnonp30BaTh IpU PELIEHUH 3a7a4 OCHOBHBIE TEOPEMBI U
METO/Ibl IIJITAHUMETPHH.

MonenupoBaTh peabHbIE CUTYallud Ha SI3BIKE TEOMETPHH,
UCCIIEI0BaTh MTOCTPOEHHBIE MOJEIM C HCIIOJIB30BaHHEM I€O-
METPUUYECKUX MOHATHUM.

Hcnonp30BaTh NpH peLIEHUU 3a]a4 HA IOCTPOEHUE cede-
HUI COOTHOUIEHMSI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

MHororpasn-
HUKI
(10 4)

IlonsiTHE MHOTOrpaHHHUKA, OC-
HOBHBIC  DJIEMEHTBI  MHOTIO-
TPAHHUKA, BBINYKJIBIC U HEBBI-
IyKJIble MHOTOTPaHHUKH; pa3-
BEPTKAa MHOI'OTPaHHUKA.
IIpusma: n-yrosbHas Ipu3Ma;
TPaHU ¥ OCHOBAHUS MPU3MBIL;
[psiMasi ¥ HaKJIOHHAs [IPU3MBI;
OOKOBas U MOJIHAs IOBEPX-
HOCTb npu3Msl. [Tapamienenu-
e, NpSIMOYTOJIbHBIN napai-
JIEJICTIUIIE] U €T0 CBOWCTBA.
IImpamupa: N-yrosipHas nupa-
MUJa, TPAHU U OCHOBAHHUE IIH-
pamuabl; OOKOBas M TIOJHAs
MIOBEPXHOCTb NHUPAMUJBL; ITpa-

AKTyanu3upoBaTh (akThl U METO/bI INIAHUMETPUH, pelle-
BAaHTHBIE TEME, IIPOBOJUTH aHAJIOTUU.

JaBaTh ompeneleHne IapajuleNenuIea, pPaclo3HaBaTh
€ro BUJIbI U U3y4aTb CBOMCTBA.

JlaBaTh ompeneneHne nupamMuabl, paclo3HaBaTb BUJbI ITH-
pamuj, GopMyaupoBaTh CBOWcTBa p&Oep, rpaHeil U BHICOTHI
MIPaBUJIBHON TUPAMUIBI.

HaxonuTh miomiaas moiHoi u OOKOBOHM MOBEPXHOCTH IH-
paMuBbL.

JlaBaTb ompeneneHue yCeUEHHON NUpaMUIbl, HAa3bIBATh €€
JJIEMEHTBI.

®opmynupoBaTh TEOpEMy O IUIOIIAAN OOKOBOI OBEPXHO-
CTH IIPaBUJIbHOM YCEYEHHON MUPAMUIBI.

Pemate 3a7aun Ha BBIYKMCIICHHE, CBSI3aHHBIE C IMPAMMIA-
MU, a TAK)KE 3a7]a4/ Ha IIOCTPOEHUE CEUEHUM.

JlaBaTb omnpenesieHne NpUu3Mbl, PaCliO3HaBaTh BUJBI IPU3M,




BUJIbHAs M YCEUEHHas IUpa-
MUa.

DJIIEMEHTBI IPU3MBI U ITMPaAMU-
T,

IIpaBrIIBHBIE MHOTOTPaHHMKMU:
MOHSTUE NPABUIBHOIO MHOIO-
I'PaHHUKA; IIPABUJIbHAS IIPU3Ma
Y IpaBWJIbHAS NUpaMuja; mnpa-
BUJIbHAS TPEYrojbHas IHpa-
MUJa ¥ IPaBUWIbHBIN TETpa’ip;
ky0. IlpencraBnenue o mnpa-
BUJIBHBIX ~ MHOTI'OI'PAaHHUKAX:
OKTa’Zp, JOJEKa’[p M HKOCa-
3ap.

CuMmMeTpuss B NPOCTPAHCTBE:
CUMMETpUs OTHOCHUTEJIBHO
TOYKHM, HPSIMOH, IUIOCKOCTH.
DONeMEeHTbl CUMMETPUU B IH-
pamuaax, napajulelenumenax,
IIPABWJIbHBIX MHOTOTPaHHUKAX.
Brruncnenue 31€eMEHTOB MHO-
rorpaHHUKOB: pEOpa, AuaroHa-
mu, yriel. [lnomans GokoBoi
IIOBEPXHOCTH M IIOJHOW IIO-
BEPXHOCTH MPSMOH IPU3MBI,
IJI0IIaJb OCHOBAHUM, TeOpeMa
0 OOKOBOH MOBEPXHOCTU Ipsi-
Mol mpusMmsl. [Tnomane 60ko-
BOH MTOBEPXHOCTU U IIOBEPXHO-
CTH TPaBWJIBHOM NHMpaMUibl,
TeopeMa O Iouaau OOKOBOIi
MIOBEPXHOCTU YCEYEHHOW IH-
pamuibl

n300pakaTh MPU3MBI Ha YEPTEIKE.

HaxomuTh 1uiomans moiHON uian OOKOBOM MOBEPXHOCTH
MIPU3MBI.

W3y4ath cooTHOIIeHUs Ditnepa s unucna pédep, rpanei
Y BEPIIMH MHOTOTPaHHHUKA.

N3ydars BUIbI NPAaBUIBHBIX MHOIOTPAHHHUKOB, UX Ha3Ba-
HUS ¥ KOJIMYECTBO IPaHEH.

N3ydarh CUMMETPHUIO MHOTOIPAHHUKOB.

OOBSCHATD, KaKW€ TOYKH HA3bIBAIOTCS CHUMMETPUYHBIMHU
OTHOCHUTEJIBHO JTAHHOM TOYKH, MPSIMOM WJIM IUIOCKOCTH, YTO
Ha3bIBAIOT IIEHTPOM, OChIO WJIH IUIOCKOCTBIO CUMMETPHH (hH-
TypHI.

[IpuBOANTE IPUMEPHI CUMMETPUYHBIX (UTYpP B apXHUTEK-
Type, TEXHUKE, IPUPOJIE.

MoaenupoBaTh peajbHbIE CUTYaIlMU Ha S3bIKE T€OMETPUH,
HCCIIEIOBATh MTOCTPOECHHBIE MOJEIN C HCIOJb30BAHUEM IEO-
METPUYECKUX TOHATUH, HCIIOIB30BaTh MOJI00ME MHOTOTPaH-
HHUKOB.

O0BEMBI [Tonsitue 06 00BEMe. OOBEM AKTyanu3upoBath (PaKThl U METOMBI TUIAHUMETPUH, Pelie-
MHOTOIpaH- | HUPaMUAbI, TPU3MBbI BAHTHBIE TEME.
HUKOB OOBACHATD, KaK U3MEPSIOTCS 00BEMBI TEJ, MPOBOJISI aHAJIO-
(8 1) TUI0 C U3MEPEHUEM IUIONIa/Ie MHOTOYTOJIbHUKOB. DopMyu-
pOBaTh OCHOBHBIE CBOHMCTBA O0BEMOB.
N3ygars, BBIBOAUTH (OpMynbl 00bEMa MPSIMOYTOIHLHOTO
napajuiesienunena, IpyusMbl U MUPaMUIbL.
Boruncnsate 005EM MPU3MBI M MUPAMUABI TIO UX SJIEMEHTaM.
[IpumeHTh 00BEM 1711 PELIEHUS] CTEPEOMETPHUUECKUX 3a/1a4
U JUIsl HAXOXK/IE€HHSI TEOMETPUUECKUX BEJIIMUMH.
MonennpoBaTh peanbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH,
UCCIJIE0BATh MOCTPOEHHBIE MOJENH C HCIOJb30BAHUEM TI€O0-
METPUYECKUX TOHITHI
[loBTOpEHME: [Toctpoenue ceuennii B Crpouts ceueHne MHOTOTpaHHHUKA METO/IOM CIIEIOB.
CEYeHU, MHOTOTpaHHHUKE. JlaBaTh ompeiereHre pacCTOSHUS MEXY (pUrypamu.
paccTosIHUS U Boruucnenue paccTosHum: Haxoauth paccrosinue MexXay mapajuieIbHbIMU MJIOCKOCTS-
YTIIBI MEXy TBYMS TOYKaMH, OT MU, MEXAY MIOCKOCThIO U MapauIeIbHON el MpsAMOi, MeXy
(8 1) TOYKH JI0 MPSMOM, OT TOUKH J0 | CKPELIMBAIOIIMMUCS MPSIMBIMHU.

IJIOCKOCTH; MEXIY CKpEIu-

BAIOLUMMUCS MIPSIMBIMH.
Brrunciienne yrioB: Mex-

Jly CKPEIMBAOIIMMUCS IPsi-

CtpouTh JIMHEWHBIA YroJl ABYTPAHHOTO yIjla Ha YepTeke
MHOT'OI'PAHHHUKA U HaXOJUTh €r0 BEIIMYUHY.
Haxoauts yriiel Mexay MIOCKOCTSIMU B MHOTOIPAaHHHMKAX




MBIMH, MEXY IPSIMOM U IJIOC-
KOCTBIO, IBYI'PaHHBIX YIJIOB,
YTJIOB MEXY IIIOCKOCTSIMU

11 knacc
Ha3zBanue OcHOBHOE cojiepKaHue OCHOBHBIE BU/IbI IEATEIBHOCTH YYaIIUXCS
paszaena
Tena Bpame- | Cdepa u map: HeHTp, paauyc, | AKTyaau3supoBaTth (PakTbl MU METOJbl IUIAHUMETPUH, pelie-
Hus (20 u) JUaMeTp; IUIOLAAb ITOBEPXHO- | BAHTHBIE TEME, IIPOBOJUTD aHAJIOTUU.

ctu chepsl. Bzaumuoe pacrio-
JoXkeHue chepbl U MIO0CKOCTH;
KacaTelbHasl TUIOCKOCTh K cde-
pe; wIomaasb cepsl.
N3o0paxkenue cdepsl, Ia-
pa Ha IIOCKOCTH.
Cedenus mapa.

JaBath ompeznenenus cepsl U Imapa, UX LEHTpa, paauyca,
muamerpa. Omnpenensats chepy Kak GuUrypy BpamieHHUsS
OKPYKHOCTH.

HccnenoBaTh B3aMMHOE PacroioXeHue cepsl U TIOCKOCTH,
IBYX cdep, WUTIOCTPUPOBAThH 3TO Ha YepTek axX U PUCYHKAX.
@opMyJIUPOBATH ONPEAECIEHUE KacaTeIbHOM IUIOCKOCTH K
cdepe, CBOICTBO U IPU3HAK KacaTeNIbHOM IJIOCKOCTH.
3HAKOMHTHCS C T€OAC3UICCKIMHU JIMHUSMU Ha chepe.

[unuaapuyeckas MOBEPX-
HOCTh, OOpa3yrolme IUINH-
JPUYECKO MOBEPXHOCTHU, OCh
[WIMHAPUYECKOW  MOBEPXHO-
cti. LlwiuHap: ocHoBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa-
3yloliass U OcCh; IUIOMIaas 00-
KOBOM M MOJIHOW MOBEPXHOCTH.
H3o0paxenne UWIMHIpPA Ha
II0cKkocTH. Pa3BépTka nuiue-
npa.

Ceuenust uIMHIpa (TUIOCKO-
CThIO, TApaJUIeILHON WM TIep-
NEHIMKYISPHON OCH IWJIMHAPA)

OOBSICHATH, YTO HA3BIBAIOT IMJIMHAPOM, HA3bIBaTh €ro dJie-
MEHTBI.
N3y4arh, 0OBSACHATH, KaK MOJYYUTh LHUIUHAP MyTEM Bpalle-
HUS IPSIMOYTOJIBHUKA.
BreiBouTh, MCHONB30BaTh (POPMYINBI A7l BBIYUCICHUS IUIO-
a1 OOKOBOM MOBEPXHOCTH IHJIUH/IPA.

N3yuaTh, pacno3HaBaTh pa3BepTKy HUIUHIPA.

N300paxaTh UMIMHAP U €r0 CEYEHUS IIOCKOCTbHIO, IMPO-
XOJIAILEH Yepe3 ero och, MapajuieIbHON WIN NEPIEeHIUKYIsp-
HOH OCH.

Haxonuth miomanu 3TuX CeYeHUM.

MojenupoBaTh peanbHble CUTYal[MH Ha SI3bIKE T€OMETPUH,
HCCJIEI0BATh MOCTPOCHHBIE MOJENIH C HMCIOJIb30BAHHEM TI'€O-
METPUYECKUX OHITUH.

Konunyeckass MmoBEpXHOCTb,
o0Opa3yromue KOHMYECKOU TI0o-
BEPXHOCTH, OCb M BEpIIMHA
KOHUYECKOU TIOBEPXHOCTH.
Konyc: ocHOBaHME U BEpILNHA,
oOpasyromas 1 0Ch; TUIOMIA/Ib
OOKOBOW M HOJHON MOBEPXHO-
cTU. YCceu€HHBIN KOHYC: o0pa-
3YIOIUE U BBICOTA; OCHOBAHUS
1 OOKOBasi MOBEPXHOCTb.

N300pakeHne KoHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca.

CeueHunsi koHyca (IUIOCKO-
CTBIO, MApaJUIEIIBHOM OCHOBa-
HUIO, U IUIOCKOCTBIO, IPOXO-
JSIIeH yepes BepIINHY).

OOBSICHATH, KaKO€ TENI0 HAa3bIBAIOT KPYTOBBIM KOHYCOM,
HAa3bIBaTh €0 AJIEMEHTHI.

N3y4ath, 00BACHATH, KaK MOJYYUTh KOHYC MyTEM Bpalile-
HUSI TPSAIMOYTOJIbHOTO TPEYTOJIbHUKA.

N300paxaTh KOHYC U €ro CEYeHHUs IIOCKOCTBIO, MPOXO-
JIAILIEN Yepe3 OCh, M TIIOCKOCThIO, IEPIIEHIUKYIISIPHOM K OCH.

N3yuars, pacnio3HaBaTh pa3BEPTKY KOHYcCA.

BriBoguTh, HCHONB30BaTh (OPMYINBI IS BBIYUCICHHS
TIoaau OOKOBOM MOBEPXHOCTH KOHYCA.

HaxonuTe momanu cedeHui, MpoxXoasiiiuX Yepe3 BepIlu-
HY KOHYCa WUJIU NEPIEHAUKYISPHBIX €TI0 OCH.

OOBSCHATH, KAKOE TEJIO HA3bIBACTCSA YCEYEHHBIM KOHYCOM.

W3y4ath, 00OBSACHATH, KaK €ro MOJYyYUTh MYTEM BpaIECHUS
MIPSAMOYTOJIBHOW Tpaneuu.

BreiBouTh, mpuUMEHSATh QOpPMYIYy A BBIYUCICHHS ILJI0-
man 0OKOBOW MMOBEPXHOCTH YCEUEHHOTO KOHYCA.

KoMOunanmst ten Bpa-
IIEHUST W MHOTOTPAaHHUKOB.
MHOrorpaHHuK,  ONMCaHHBIN
okosio cdepsl; chepa, BIUCaH-
Has B MHOTOIPAaHHUK WJIH B
TEJI0 BpaIEHUS

AkTyanu3upoBaTh (akThl U METOMABI IUITAHUMETPHUU, pelie-
BAHTHBIE TEME, TPOBOJUTH AHAJIOTHH.

Pemars crepeomeTprudeckue 3aauu, CBA3aHHbBIE C TEIIAMHU
BpaIeHus, TOCTPOCHUEM CEUCHHUM TeN BpallleHHs, ¢ KOMOU-
HalUSIMU TEJ BPAILLEHHWS U MHOTOTPAaHHUKOB Ha HAXOXIECHUE
T€OMETPUYECKUX BEIINYMH.

Hcnonp30Barh NpU pELICHUH CTEPEOMETPUUYECKUX 3a]1ad
TJIAHUMETPUIECKHEe (PaKThl U METOJIBI 33/1a4M Ha BBIYUCIICHUE




1 I0Ka3aTeIIbCTBO.

MopnenupoBaTh peajabHbIE CUTyallUU HA SI3BIKE TEOMETPUH,
HCCIIE0BATh IOCTPOCHHBIE MOJENH C HCIOJIB30BAaHUEM TI€O-
METPUYECKUX TOHITUI

OO0BEMBI TET
(10 u)

[Toustue 00 00BEMe. OcHOB-
HBIE CBOMCTBA 00BEMOB TEIL.
O0BEM UIMHAPA, KOHYyCA.
O0BEM 1rapa u momaas che-

pBL.

AxTyanu3upoBaTh (aKThl H METOJABI TUIAHUMETPHUH, peie-
BaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.

BbIBOAHTH, MCHONIB30BaTh (POPMYINBI 0OBEMOB: TPU3MBI,
LWIMH]PA, TUPaMUJbl, KOHYCA; YCCUEHHOM MUPAMUJIBI U yCe-
YEHHOI0 KOHYCa.

Pemarts crepeomeTpuyeckue 3aaadu, CBS3aHHBIC C BBIYHC-
JE€HUEM 00BEMOB.

®opMyIMpOBaTh ONPEIEIICHHE IIAPOBOIO CErMEHTA, IIa-
POBOIO CJIOS, IIIAPOBOT'O CEKTOPA.

[TpuMeHsATH GOPMYIIBI 17151 HAXOXKAEHUS 00BEMOB I1APOBO-
IO CErMEHTA, IIapOBOI0 CEKTOpa.

Pemate crepeomerpuueckue 3aaayu, CBA3aHHbBIE C 00bBE-
MOM Il1apa U IUIOLIA/AbI0 C(epsbl.

MopennpoBaTh peanabHbIE CUTyalluu HA SI3bIKE TEOMETPUH,
UCCIJIE0BAaTh IOCTPOEHHBIE MOJEIM C HCIOJIB30BAHUEM TI€O-
METPUYECKUX TOHITHM.

[TomoOHBIE TEMa B Mpo-
CTPaHCTBE. COOTHOIIIEHHS
MEXy TUIOIIAIMU TIOBEPXHO-
creli, o00BéMaMHM IOJOOHBIX
Tl

AKTyanu3upoBath (aKThl H METOJABI TUIAHUMETPHUH, peie-
BAaHTHBIE TEME, IIPOBOJUTDH aHAJIOTUU.
Pemare crepeoMeTpHyecKHe 3aJadd, CBA3AHHBIE C COOTHO-
HnieHueM OOBEMOB M MOBEPXHOCTEH MOJOOHBIX Tel B IPO-
CTPaHCTBE.

MopenupoBaTh peajabHbIC CUTYalluu HA A3BIKE TCOMETPUH,
HCCIIE0BATh IOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM I€O-
METPHUYECKUX MOHATUI

Bexkrops! n
KOOpJUHAThI
B IIPOCTpPaH-
crBe (20 1)

Bekrop Ha 1I10CKOCTH U B MPO-
ctpaHcTBe. CII0)KEHUE U BBIUU-
TaHHE BEKTOPOB. YMHOXECHHUE
BEKTOpa Ha 4ucio. Pasmoxe-
HHUE BEKTOpa MO TPEM HEKOM-
IUTaHapHBIM BekTOpam. [IpaBu-
JI0 NapauIeIenuIena.

Pemenue 3anad, CBA3aHHBIX
C NPUMEHECHUEM MpPABUI JICH-
CTBUH C BEKTOPaMHU

IIpsmoyrosnbHass  cucreMa
KOOpPJAMHAT B IPOCTPAHCTBE.
Koopaunarer Bekrtopa. IIpo-
CTedIMe 3aJa4d B KOOpAMHA-
Tax. YTOJl MEXIy BEKTOpPaMH.
CkansipHoe [IPOU3BECHUE
BEKTOpPOB. Brluncienue yrios
MEXAY IpsSMBIMU U IIJIOCKO-
CTSIMH.

KoopanHaTHO-BEKTOPHBIH
METOJ NpPHU PEHIEHUU TEOMET-
PUYECKHUX 3a]a4

AKTyanu3upoBaTh (akThl U METOMBI ILNIAHUMETPUU, pelie-
BAHTHBIE TEME, TPOBOJUTH AHAJIOTHH.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

@opMyIIMpPOBATH NPABUIIO IMApAJUIENEIUIIEA TIPU CIIOXKE-
HHUH BEKTOPOB.

CkrnaapiBaTh, BBIUMTATh BEKTOPbI, YMHOXKAaTh BEKTOpP Ha
YHCIIO.

N3ydath OCHOBHBIE CBOKMCTBA ATUX ONEPALUN.

[aBaTp omnpeneneHre MPSIMOYTOJIbHON CUCTEMBI KOOPJIH-
HaT B IIPOCTPAHCTBE.

BrIpa3uTe KOOpAMHATBHI BEKTOpa 4Yepe3 KOOPAMHATHI €ro
KOHIIOB.

BriBoguTh, HCMOIB30BaTh (HOPMYITy JUIMHBI BEKTOpa M
PacCTOSAHUSA MEXK1Yy TOUKAMH.

Bripaxarh CKaJsIpHOE MPOU3BEICHUE BEKTOPOB YEPE3 HX
KOOPAWHATHI, BBIYUCIATH Yrod MEXAY ABYMs BEKTOPaMH,
JIBYMSI TIPSIMBIMH.

Haxonute yromn mexay npsMou U INIOCKOCTBIO, YTOJI MEX-
Iy ABYMS IUIOCKOCTSIMUA AHATUTUYECKUMHU METOIaAMH.

BrIBOUTE, UCTIONIB30BATh (DOPMYITY PACCTOSTHUSL OT TOYKHU
JIO TIJIOCKOCTH.




[ToBTropenne, | OcHOBHBIE PUTYPHI, (DAKTHI, Pemats mpocreiiiive 3agauv Ha HaXOXACHUE JJIUH U yT-
000011IeHIE U | TEOPEMBI Kypca IJIaHUMETPUHU. | JIOB B T€OMETPUUECKUX (UTYpax, MPUMEHITh Teopemy [luda-
CUCTEMaTH- 3ajauu IIaHUMETPUHU U METO- | TOpa, TEOPEMBI CHHYCOB U KOCUHYCOB.
3a1usl 3HAaHUM | Jbl UX PEILICHHUS. Haxonuts momia b MHOrOyTroJbHUKA, KpyTa.
(7 9) OcHoBHbIE GUTYPHI, (PAKTHI, Pacro3naBate mogo0HBIE (UTYPBI, HAXOAUTHh OTHOIICHHS
TEOpPEMBI Kypca CTEpPEOMETPUHU. | JUIMH U IUIOIIAJIEH.
3ajauu CTEpEeOMETPUN U METO- Hcnonws30BaTh NpHU pEIIEHUH CTEPEOMETPUYECKUX 3a]ad
JIbI UX PEIICHUS (haKThl ¥ METOJIbI INTAHUMETPUHU
IMOYPOYHOE IVIAHUPOBAHUE 10 kjacc, reomeTpus
No aara Tema ypoxka
miaH | baxt
BBenenue B crepeomerpuio - 10 yacon
L. OcHOBHBIE IOHATHUSI CTEPEOMETPHUU: TOUKA, IpsiMasi, INIOCKOCTh, IPOCTPaH-
CTBO
2. [TpaBwmiia n300paxeHHst Ha PUCYHKAX: U300paKEHHUsI INIOCKOCTEH, mapaieiib-
HBIX IPSIMBIX (OTPE3KOB), CEPEeIMHBI OTPE3Ka
3. [TonsTHs: nepecekarouuecs IOCKOCTH, IIEPECEKAIOLINECs NpsMas U IIoC-
KOCTb
4. 3HAKOMCTBO C MHOTOTpaHHUKaMH
3. N300paxeHrie MHOTOrpaHHUKOB Ha PUCYHKaxX
6. N300paxeHre MHOrOrpaHHUKOB Ha MPOEKIIMOHHBIX YepTexkKax
7. Ky0, ero pa3séprtku u mogenu
&. ITupamupa, €€ pa3BEPTKU U MOJICIIN
9. CeueHusi MHOTOIPaHHUKOB
10. Konmponvnan pavoma Nel no meme «Beedenue ¢ cmepeomempuio»

Ilpamvle u nnockocmu ¢ npocmpancmee. Ilapannenvnocms npamvix u naiockocmeii - 12 uacos

B3anMHOE pacnosnokeHue npsMbIX B IPOCTPAHCTBE

[lapanesnbHble NpsMble B IPOCTPAHCTBE
13. [lapannenbHOCTb TPEX MPSIMBIX
14. [TapamienbHOCTh NPSIMOM M INTIOCKOCTH
15. VYTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMU
16. Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE
17. [TapannenbHbIE IIOCKOCTH, X CBOMCTBA
18. Terpasap
19. Ky6
20. [Tapannenenunen
21. ITocTpoeHue ceueHui
22. Koumponvnas paooma Ne2 no meme «llIpamvie u nnockocmu ¢ npocmpan-
cmeey
IlepneHIMKYJSIPHOCTD NPSAMBIX M IUIOCKOCTEH - 12 yacoB
23. [lepneHuKynsipHBIEC IPSIMBIE B IPOCTPAHCTBE
24. [Ipsimble, napaienbHble IVIOCKOCTH
25. [Ipsimble, epHEHAUKYIISIPHBIE K IIOCKOCTH
26. [Ipu3Hak nepneHaANKYJIIPHOCTH IPSIMOM M INTIOCKOCTH
27. TeopeMa 0 npsIMOM, EPIEH AUKYIISIPHON IIJIOCKOCTH
28. [lepneHuKynsIp ¥ HAKIOHHBIE
29. PaccTosiHME OT TOUKH 10 INIOCKOCTH
30. PaccrosiHre OT psAIMOIi 10 MIIOCKOCTH
31. HaxoxaeHue yrioB Mexay CKpelMBaloIuMUCs IpsIMbIMU B Ky0Oe
32. HaxoxaeHue yrioB Mexay CKpeIMBAOIMMUCS IPSIMBIMU B TUPAMHUJIE
33. Pemenne 3amau




34.

Konumponvnan paboma Ne3 no meme «Ilepnenoukynapuocmo npamulx u
n1o0ckocmeit

Yribl Mexay NpsIMBIMH U INIOCKOCTSAMH - 10 yacoB

35. Yron Mexay NpsMoi U MI0CKOCTHIO
36. JIByrpaHHblil yroa
37. JIMHEHbIN yroyi IByrpaHHOro yria
38. [lepneHUKYISIPHOCTD MJIOCKOCTEM
39. [Ipr3Hak nepneHIMKyIIpHOCTH ABYX INIOCKOCTEH
40. Haxosxienue yrioB Mexay MI0CKOCTSIMU B KyOe
41. Haxosx/1eHre yrioB Mexay IJIOCKOCTSIMU B IUPaMUIE
42. Teopema o TpEX MEepPHEeHANKYISIPax
43. Pemenue 3anau
44. Konmponvnaa paboma Ned no meme « Yanvt mesxcoy npamvimu u niocko-
crmamuy
Mnozoepannuku - 10 uacos
45. [ToHsiTHE MHOTOTpaHHUKA
46. [Tpusma: npsimasi 1 HaKJIOHHAs
47. BbokoBasi 1 osHasi NIOBEPXHOCTh MPU3MBbI
48. [IpsiMoyronbHBINM NapauieaenuIe] U €ro CBOMCTBa
49, [Tupamua
50. [lonHas NOBEPXHOCTh NUPAMUIBI
51. [IpaBuibHas ¥ yceu€HHass MUPAMUIbI
52. [IpaBusbHBIE MHOTOTPAHHUKHU
53. CuMMeTpHsl B MPOCTPAHCTBE: OTHOCUTEIBLHO TOUKH, PSIMOM, TIIOCKOCTH
54. Konumponvnana paboma Ne5 no meme «Muozozcpannuru)
O0bEMBI MHOTOTPAHHHMKOB - 8§ YacoB
55. [Tonsitre 06 06bEME
56. OcHoBHbIE CBOMCTBa 00BEMOB
57. O0bEM napasienenumnena
58. O0BEM TUpaMUIBI
59. O0bEM TPU3MBI
60. Brruncnenne o65EMOB Ten
61. Pemenue 3anau
62. Hmozosan ammecmayua. Konmponvnas paboma No6
IloBTOpeHue - 6 YacoB
63. ITocTpoeHue ceueHnii B MHOTOTpaHHHUKE
64. Brluncnenne paccTossHUNA MEXKIy 1BYMs TOYKaMHU, OT TOYKHU JI0 MPSIMOUN
65 Brruncnenne paccTossHUN: OT TOYKH 10 TJIOCKOCTH, MEXK/Ty CKpPEIUBatO-
IITAMHUCS TIPSIMBIMU
66. Boluncienne yrioB Mex1y CKpEIMBAIOIMMHUCS TPSIMbIMU
67. Beluncienue yrioB Mex1y IpsIMON U IJIOCKOCTBIO
68. Beruncienne yriioB Mex1y INIOCKOCTSIMHU
MOYPOYHOE INMIAHUPOBAHUE 11 kiacc, reomerpus
No aara Tema ypoka
} 1Al baxr
1 KoopauHaTel TOUKM ¥ KOOPAMHATHI BEKTOpa
2 KooprHaTBl TOUKM M KOOPAMHATHI BEKTOpa
3 [ [pocreiimne 3a1a4m B KOOPAMHATAX
4 [Ipocreiiiive 3a1a4u B KOOpAMHATAX
5 [ [pocreiimne 3a1a4m B KOOpAMHATAX




6 CKaJISIpHOE MPOU3BEICHNE BEKTOPOB
7 CKaJIIpHOE MPOU3BENICHNE BEKTOPOB
8 CkaJIsipHOE TPOU3BEAECHNUE BEKTOPOB
9 Penrenue 3amau
10 Pemenne 3anau
11 JIBro>keHUA
12 JIBHKEHUS
13 JIBr>keHUA
14 Penrenue 3amau
15 Pemenne 3amau
16 Pemenne 3anau
17 [ToBTOpHUTENTHHO-0000IIAFOIINI YPOK
18 Kontponbnas padora Ne 1 mo Teme «MeTo] KOOpJMHAT B MPOCTPAHCTBEN
Tesa Bpamenus - 20 yacos
19 Cdepa u map. [lmomans moBepxHocTu chepbl
20 Biaumnoe pacnonoxenue chepsl U IIOCKOCTH
21 KacarenbHast mIIocKocTh K cdepe
22 Ceuenus mapa
23 Pemenne 3anau
24 Hunuaap
25 [Tnomaas GOKOBOM U MOTHOM MOBEPXHOCTU HUIIUHIPA
26 CedeHus MWIMHAPA
27 Pemenne 3anau
28 Konyc
29 [Tnomans 60KOBOI U MOJTHOM MOBEPXHOCTU KOHYCA
30 CeueHust KOHyca
31 VY ceueHHbli KOHYC
32 Y ceueHHbIN KOHYC
33 Pentenue 3amau
34 Pentenue 3amau
35 KomOuHanust ten BpaiieHus ¥ MHOTOIrpaHHUKOB
36 Pentenne 3amau
37 Pemenue 3amau
38 Koumponvnan paboma No2 no meme «Tena epauienusny
O0bémbI Tea - 10 yacoB
39 [Tonsitue 06 06bEMe. OCHOBHBIE CBONCTBA 0OBEMOB TEIl.
40 O0BEM TIUIMHApA
41 O0bEM UIHHIIpa
42 O0BEM TIUIMHApA
43 O06BEéM KoHYCa
44 O06BéM KoHYCa
45 O06béM KoHYCa
46 O06BEM 1mapa, MapoBOro CErMEHTa, MAapOBOr0 CEKTOpa
47 O0BEM mIapa, MapoBOro CErMeHTa, IMIAPOBOTO CEKTOpa
48 O06BEM 1mapa, MapoBOro CErMEHTa, MApOBOr0 CEKTOpa
49 Konmponvnas paboma Ne3 no meme «Q6vémbl meny»
BekTopbl M KOOpAUHATHI B IpocTpaHcTBe - 10 yacos
50 BekTop Ha mockocTH U B mpocTpaHcTBe. Cl0KEHNE U BBIUUTAHHUE BEKTOPOB
51 YMHOKEHUE BEKTOpa Ha YUCIIO
52 Pasnoxenne BekTOpa 1o TpEM HEKOMIUIaHAPHBIM BekTopam. IIpaBuio
Mapajuienenumnena
53 Pemenne 3aay, CBA3aHHBIX C TPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMH




54 [IpsimoyronbHasi cucTeMa KOOpJIMHAT B pocTpancTBe. KoopauHaTel BEKTOpa
55 [Ipocreiimme 3aga4m B KOOpAUHATAX
56 Yron mexay Bekropamu. CKaJIsIpHOE TPOU3BEAECHNE BEKTOPOB
57 Brrunciienue yrioB Mexay NpSMbIMHU U IIJIOCKOCTSIMU
58 KoopanHaTHO-BEKTOPHBINA METOI ITPU PEHICHUU T€OMETPUUYECKUX 3a1ay
59 Hmozosas ammecmayusa. Konmponvnas paboma Nod
IloBTopenue, 00001IeHHE ¥ cUCTEeMaTH3anMs 3HaHuii - 14 yacoB
60 CeueHunst MHOTOTPAaHHUKOB
61 HaxoxaeHue yrioB Mexay CKpelBaloIUMUCs TPSIMbIMU
62 Haxoxnenue yrioB Mexy MI0CKOCTIMHA
63 Brruncnenue niomanaeil MHOrorpaHHUKOB
64 Brruncnenmne o6bEMOB Tel
65 Brruncnenne o0bEMOB Tel
66 ITnomany noBepxHOCTEN TeJl BpallleHUs
67 OOBEMBI TET BpaIllCHHS
68 OOBEMBI TET BpaleHus
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