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1. leau ocBOeHMS M CHUIITAHBI

[lensMu  OCBOEHUA  JUCLMILUIMHBI "Teomerpusa" sBmsitoTcs:  HopmMupoBaHUe
MaTeMaTHYeCKOU KYJIbTYPbl CTYACHTA, PAa3BUTHC T'COMCTPHUYCCKOIO MBIINUJICHUA, OBJIAJICHUC
OCHOBHBIMH NPHEMaMH PEIICHUSI T€OMETPUUYECKUX 3a]1au CpPeJICTBaMU alreOpbl, YCBOCHUE UEU
JUHEHHOCTH, JIeKallei B OCHOBE OJTOr0 Kypca, Kak OJHOW U3 caMbIX 0OmImmx
€CTECTBEHHOHAYYHBIX UEH, paCHIUPAIOIINX KPYT030p U OOIIYI0 MAaTEMaTHUYECKYIO KYJIbTYPY.

2. MecTo TMCUUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

«["eomeTpus» OTHOCUTCS K 00s3aTebHOM YacTH 00pa30BaTeNIbHOM mporpamMmel. J{is ee
YCIELIHOTO U3yYeHUsI HEOOXOAUMbI 3HaHUS U YMEHUS, MPUOOPETEHHBIE B PE3yJIbTaTe OCBOCHUS
HIKOJILHOTO Kypca MaTeMaTHKH, & TAK)KE HEKOTOPBIX Pa3/IeNiOB U3 KypCOB anreOpsl U
MaTE€MaTUYeCKOro aHaju3a.

['eomeTpuss  OTHOCHTCS K 4YHCIy O0OIIe0o0pa3oBaTebHBIX MAaTEeMAaTUYECKUX KYpPCOB U
ABJISIETCSI OCHOBHBIM CpPEIU IEPEXOJHBIX KYpCOB OT IIKOJIBHOM MaTEMaTUKH K BbICIIEH
MaremaTuke. M3ydaeMblid B Kypce MaTepuall CUCTEMATHYECKH HCIOJb3YETCSA ISl HArJIsIHOU
WUTIOCTPAIMK U KaK UCTOUYHUK 0000IIeHNH B Kypcax «Ajiredpa» u «MareMaTH4ecKHil aHamu3y.
Hucuurnuna siBiseTcs 0a30BOM JUIsl H3YYECHUS BCEX MAaTEMaTUUYECKUX JTUCIUIUINH.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O JMCHUILUIMHE, COOTHECEHHbIe €
IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOM NPOrpaMMbl

[Ipouiecc u3ydeHUs TUCIUIUIMHEI HANIPaBJICH Ha (DOPMUPOBAHKE CIICTYIOIIUX JJIEMEHTOB
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OOII BO u npuobpereHus CleayroIux 3HAHUM,
YMEHMH, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

®opmupyemas HNuaukarop Ilepeyenn
KOMIIeTeH LM AOCTHKEHHS IJIAHUPYEMBbIX Pe3yJIbTaTOB 00y4eHus
(ko u GpopMyJIMpPOBKa) KOMIleTeHIN U

(xoa u hopMyJIPOBKA)

OowmenpodeccuoHaJbHbIC KOMIIETCHIHH

OIIK-3 HNJI-OIK-3 1 3HaTh:
CnocobeH Ha OcymiecTBisier - BO3MOYKHOCTH KOOPJMHATHOTO MeETona IS
OCHOBAHHH MOCTaHOBKY 3a/1a4H, UCCIICI0BAHUS reOMETPHUYECKUX "
COBOKYITHOCTH BEIOMpaeT crocob ee anredpanveckux 0ObEKTOB;

CILICHMUS, IPUMEHSIET -OCHOBHBIC  BH/IbI AQBHEHHH MPOCTEHUIINX
MaTeMaTUYECKUX P » IPUME ARt YP P
METONOB MaTeMaTHYECKUH anmapaT | TeOMETPHYECKUX 0OBEKTOB;

® Y TEOPUIO JUIS PEIICHUS -OCHOBHBIC 3aJlaudl BEKTOPHOHW anreOpsl |

pa3pabarbiBaTh, )

TPUKJIAJTHBIX U METOJIbl X PELICHHS;
000CHOBBIBATH H TEOpPEeTUUYECKHX 3a/1a4. - ONpe/ielieHHs] M CBOMCTBA MaTeMATHYECKHX
pEAIU30BLIBAT 00BEKTOB, UCIIOJIB3YEMBIX B KYPCE;

IIPOLEAYPHI PELICHUS

-(OpMYyIMpPOBKH YTBEP)KICHUH, METOABI HX

3a1a4 JIOKa3aTeNIbCTBA,  BO3MOXHBIE  cdepbl  HX
npodeccuoHanbHOM IPUIIOKEHUIA.
JCSITETbHOCTH

Ymersn:

- UCCIIEIOBATh MPOCTEHIIINE FEOMETPUUECKUE
OOBEKTHI 1O UX YPABHEHUSM B PA3TUIHBIX
CHUCTEMax KOOPIHMHAT;

- pemaTh 33a91 TEOPETUIECKOTO 1
MIPUKJIATHOTO XapaKTepa U3 Pa3indHbIX
pa3aenoB Kypca reOMETPHH;

- IOKa3bIBaTh YTBEPKICHHUS, OTIICHIBATH
CTPOEHHE HEKOTOPBIX KJIACCOB I'€OMETPHUUECKUX




TpyIIL.
Baaners HaBbIKAMU:

- MPUMEHEHUS MAaTEeMAaTUYECKOT0 armapara
AHATUTUYECKOU TEOMETPHUU;

- METOJIaMH JI0Ka3aTeNbCTBA YTBEPIKICHHIA,
-TIPUMEHSATHh METOABI aHATUTHICCKON
TCOMETPHH U BEKTOPHOU aJIreOphl B CMEIKHBIX
JHUCIUTUIMHAX.

OIIK-8

CriocobeH npruMeHSITh
METO/IbI HAyYHBIX
HCCIIeIOBAaHUM TIPU
MIPOBEICHUH Pa3pabOTOK
B o0acTu o0ecnieueHus
Oe3omacHOCTH
KOMITBIOTEPHBIX CHCTEM U
cerei

HUJI-OIK-8_1
Crioco0eH HCITOTb30BaTh
METO/IbI TCOMETPHH,
OCHOBHBIC (DaKTHI U
TIOHSATHS JJISl PEIICHHUSI
MPUKIaTIHBIX 33/a4.

3HaTh.

- BOBMOXXHOCTH KOOPJMHATHOTO MeToja s
HCCIICIOBaHUS TEOMETPUUECKUX OOBEKTOB;
-OCHOBHBIE BHJBl YPaBHEHUU MPOCTEHIINX
TEOMETPUUYECKUX OOBEKTOB;

-OCHOBHBIC 33/ladyll BEKTOPHOW anreOpbl |
METOJBI UX PEIICHMUS;

-OCHOBHBIE aITOPUTMBI perreHus
FeOMETPUUYECKUX 33]1a4;

- BO3MOXHEBIE c(ephbl X TPUIIOKEHHH.

Ymersn:

- HCCTIeIOBATh MPOCTEHIIINE TeOMETPHUECKIE
O6T)€KTI)I 110 X YPaBHCHUSM ;

- pemaTh 33a91 TEOPETUIECKOTO 1
MIPUKJIATHOTO XapakTepa U pa3pabaTeiBaTh
MAIIMHHBIC AJITOPUTMBI PEIICHUA 3TUX 3a/1a4,
Baaners HaBBIKAMM:

- MPUMEHEHHUST MaTEeMaTHIECKOT0 amnmapaTa
AHAJIUTUYECKOW F€OMETPUU B
IpOrpaMMHUPOBAaHNUY;

-TIPUMEHSTHh METO/IbI AaHATUTUIECKON
TEOMETPHH U BEKTOPHOU alreOphl B CMEKHBIX
JTUCIUTLTAHAX.




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHMII, 144 akaJ. 4acoB.

Ne Tembl (pa3aesnbl) Buabl yueOHbIX 3aHATHI, DopMbI TEKyLIEro
n/n AUCUUTLIMHBI, BKJIIOYAsl CAMOCTOATENLHYIO KOHTPOJIA
HX CO/Iep:KaHHe = pPadoTy CTY/I€HTOB, ycmeBaeMocTH
3 H UX TPYAOEMKOCThH
= (B akaieMHU4€CKHX Yacax) ®Dopma
o IPOMEsKYTOUHO
arrecTanuu
(no cemecmpam)
KonTakTHas pabdora
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1. |BBogHas nexmus 1 0,5
2. |JlekapToBa IIOCKOCTh 1 1 0,5 3 3amauus 1
CaMOCTOATEIbHOU
paboTHI
3. |dexapToBO MIPOCTPAHCTBO 1 6 |55 1 5 3amaHus s
CaMOCTOATEIbHOU
paboter Kontp. pab. Ne
1
4. |[IpsiMas Ha TIOCKOCTH 1 3 6 1 8 3amauus 1
CaMOCTOATEIbHOU
paboter Kontp. pab. Ne
2
5. |Ilmockocts u mpsamas B| 1 35| 7 2 8 3amanust 1
MIPOCTPAHCTBE CaMOCTOSITEIILHOM
padotsr Kontp. pad. Ne
3
6. |I[lepexon ot omgHOU cucTembl| 1 2 1 2 3aganus It
KOOPJUHAT K JIPYToi CaMOCTOSITEIIHHO
paboTHI
7. |AnreOpanueckue JuHMA H| 1 2 1 3aganust It
IIOBEPXHOCTHU CaMOCTOSITENILHON
paboTHI
8. |Kanonmueckume  ypaBHeHwms| 1 6 6 1 5 SagaHus It
KPHUBBIX BTOPOI'O TIOPsiIKa CaMOCTOSITEIILHOU
padotsr Kontp. pad. Ne
4
9. |Knaccudukanms KpuBbIx| 1 4 4 2 4 3amanust 1
BTOPOTO MOPSIIKa CaMOCTOSITEJILHOM
paboThI
10. |KaHonumueckue  ypaBHeHusi| 1 4 2 1 3amaHus s
MOBEPXHOCTEH BTOPOTO CaMOCTOSITEJILHOM
opsIIKa pabotel Kontp. pab. Ne
5
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Conep:kanue pa3aejoB TUCHMILUIUHBI:

Tema Nel. Beoonas nexyus.
1.1. Ponb reomeTpuu B MaTemMatuke. [IpeaMeTr 1 MeTO aHAIUTHYECKON reOMEeTpUH.
1.2. Kpartkuii ictopudeckuii 0030p pa3BUTHUS TE€OMETPHUH.

Tema Ne2. /lekapmoea niockocme.

2.1. JlexapToBbI KOOpPAWHATHI HA TIpsiMoi. HanpaBiennslit orpe3ok. Onepanuu Haj
HaIpPaBJIEHHBIMU OTPE3KaMH.

2.2. OCHOBHOE TOKJECTBO. JleKapTOBBI MPSMOYTOJIbHbBIE KOOPAUHATHI Ha IJIOCKOCTH.

2.3. Ilpoek1st HanpPaBJICHHOTO OTPE3Ka Ha OCh.

2.4. PaccrosiHre MeX 1y TOYKaMU, AJIMHA HAIPABICHHOT'O OTPE3Ka.

2.5. TlomspHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. CBSI3p TMONAPHBIX M MPSIMOYTOJBHBIX
JIEKapPTOBBIX KOOPIMHAT.

Tema Ne3. /lekapmoeo npocmpancmeo.

3.1. [IpssMoyTOBHBIE EKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE. PaccTosiHNE MEX /Ty TOUKaMHU.
3.2. IIpoekius HampaBIEHHOIO OTPe3Ka Ha OCh M €€ CBOICTRA.

3.3. llenenne oTpes3Ka B JaHHOM OTHOIICHUH. LIEHTp TSHKECTH CUCTEMBI MAaTepHATBHBIX TOYEK.
3.4. CBo6OAHBIHM BEeKTOp B pocTpaHcTBe. JIMHEHHbIe onepaluy HaJl BEKTOPaMHU.

3.5. Konnuueapuslie BeKTophl. TeopeMa 0 KOJUTMHEApHBIX BEKTOPaXx.

3.6. JIuHeiiHast 3aBHCUMOCTh ¥ HE3aBUCUMOCTh BEKTOPOB. | eOMeTpruiecKnii CMBICIT JINHEHHOMN
3aBHCUMOCTH CUCTEM U3 JIBYX U U3 TpeX BeKTOpoB. CHucTeMa U3 YEeThIpeX BEKTOPOB B
IPOCTPAHCTBE.

3.7. bazuc. ApdunHas cucrema KOOpAMHAT B IPOCTPAHCTBE.

3.8. CkansipHOE MPOM3BEICHNE BEKTOPOB U €T0 BEIPAKEHUE B MPSIMOYTOJIBHBIX KOOPAWHATAX.
VYron Mexy BEKTOpaMH.

3.9. Ilnomanp TpeyrojabHUKa Ha TNIOCKOCTH.

3.10. TTonsiTHe OpueHTAMM TPOCTPAHCTBA. BEeKTOpHOE Mpou3BeieHHe BEKTOPOB U €r0 CBOICTBA.
BeipaskeHne BEKTOPHOTO MPOU3BEICHHS B IPSIMOYTOIBHBIX KOOPIMHATAX.

3.11. CmemanHOE POU3BEICHUE BEKTOPOB U €ro reoMeTpuieckuii cMbici. CBoiicTBa
CMEIIIaHHOTO TPOU3BEICHIS BEKTOPOB. BhIunciieHne miomany TpeyroibHIKa 1 00beMa
TeTpa’ipa.

3.12. JIBoifHOE BEKTOPHOE MPOU3BEACHNE BEKTOPOB M €TI0 CBOKCTBA.

3.13. Chepuyeckne 1 UHUIMHIPUYECKHE KOOPAUHATHI, UX CBA3b C MPSIMOYTOJIbHBIMU
JIEKapTOBBIMH KOOPAMHATAMH.



Tema Ne4. Ilpamas na nnockocmu.

4.1. O6uiee ypaBHEHHE MTPSMOM Ha TUIOCKOCTU. Y paBHEHHE MIPSIMOI B OTpE3Kax.

4.2. Hanpasmstromuii BekTop npsimoid. KaHOHMYECKOe W apaMeTpHuecKue YpaBHEHUS MPSMO.
BekropHoe ypaBHeHHE TPSMOM. Y paBHEHUE MPAMOM, MPOXOASIIEH Yepe3 1BE TOUKH.

4.3. YcroBusl apajuieIbHOCTH U NIEPIEHANKYIISIPHOCTH MPSMBIX.

4.4. YrioBo# ko puieHT. Y paBHEHHE MPSIMOU C YTIOBBIM KO3(PPUIIUSHTOM.

4.5. HopmupoBanHoe ypaBHEHHE MNpsAMOM. OTKIOHEHHE TOYKHU OT IPSIMOH, PACCTOSIHUE OT
TOYKH J10 IPSMOM.

4.6. BzauMHO€ pacroyioKeHHe MPSIMbIX Ha IJIOCKOCTH. Y paBHEHUE OUCCEKTPUCHI

yria MeXIy MpsIMbIMU.

Tema Ne5. Ilnockocme u npamas 6 npocmpancmee.

5.1. OGmiee ypaBHEHHE TUIOCKOCTH B MPOCTPAHCTBE. Y PaBHEHHE MJIOCKOCTH B OTPE3KaX.

5.2. BexTopHoe 1 napaMeTpuyeckue ypaBHEHHUs INIOCKOCTH.

5.3. Yron Mexay 1ByMs IIOCKOCTSIMU. B3anmMHOe pacrnoiokeHue IByX IIOCKOCTEH B
IPOCTPAHCTBE.

5.4. HopmupoBaHHOe ypaBHEHHE IIIOCKOCTU. OTKIIOHEHUE TOUKH OT MJIOCKOCTH.

PaccrosiHre 0T TOYKH /10 MIOCKOCTH.

5.5. IIpoekTupyromye miIoCKOCTH.

5.6. PaznuuHble BUAbI ypaBHEHUs NIPSIMOM B IPOCTPAHCTBE: KAHOHUUYECKUE, BEKTOPHOE U
apaMeTpUUECKUe YpaBHEHHUS MIPSMOM.

5.7. IIpsiMast Kak JIMHUS TIepeceyeHns ABYX MIOCKOCTEH.

5.8. Yron Mexay npsiMbIMH, YTOJI MEXIY PSMON U TUIOCKOCTBIO. B3anMHOe pacrionosxeHue
IPSMOM U TIOCKOCTH B IIPOCTpaHCTBE. B3auMHOe pacrnosnokeHue AByX NPsSMBIX B IPOCTPAHCTBE.
5.9. PaccrostHre OT TOYKH JI0 MIPSIMOM B MTPOCTpaHCTBE. PaccTostHre MeXy ABYMS MPSIMBIMHU.

Tema Ne6. Ilepexoo om 00HOu cucmembl KOOPOUHAM K Opy20il.

6.1. Matpuua nepexoja Kk HoBoMmy 0a3ucy. CBs3b CTapbIX U HOBBIX KOOPAHHAT.

6.2. Ilepexox OT OJTHOM TPSMOYTOJIEHOM CUCTEMBI KOOPAMHAT K JIPYTO# Ha TIOCKOCTH.
6.3. Ilepexoa OT 0J1HOM NPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT K JIPYTOil B IPOCTPAHCTBE.
OpToroHanbHble MaTPUIIBl KAK MaTPUIIBI IEPEX0/1a OT OJHOM MPSIMOYTOJIBHOM CUCTEMBI
KOOpAMHAT K IPYroi NpsIMOYTOJIBHOM CUCTEME KOOpAUHAT.

Tema Ne7. Anzebdpauueckue 1unHuu u NOBEPXHOCHU.

7.1. Anre6pandeckuit MHOTOWIeH. CTENIEHh MHOTOWICHA U €€ MHBAPUAHTHOCTH TIPH MEPEX0Jie K
npyroii adpduHHON cucTeMe KOOpAUHAT. Anredpanyeckue KpUBble U OBEPXHOCTH.
KBanpatuunbie Gpopmsbl.

7.2. IlpeoOpa3oBaHre MHOTOUJIEHA BTOPOIl CTENEHU OT ABYX NEPEMEHHBIX MTPH MTPeoOpa3oBaHuU
KoopauHar. 7.3.cOpToroHajbHble HHBAPUAHTHI MHOTOUYJIEHA BTOPOM CTENEHU OT JBYX
NIEPEMEHHBIX.

Tema NeS. Kanonuueckue ypagnenusn Kpuevlx 6mopo2o nopAoKa.

8.1. Konnueckue ceuenusi. KpuBbie BTOPOTO MOpsiiKa KaKk KOHUYECKHE CCUCHHS.

8.2. YpaBHEHHSI KOHMUECKUX CEUYEHU B MOJSIPHON cHCTEME KOOPAUHAT.

8.3. YpaBHCHHS KOHHYECKUX CCUCHUI B KAHOHUYECKOH (popme.

8.4. Dnnurc u ero CBOMCTBA.

8.4. l'umnepOoa u ee CBOMCTBA.

8.5. [Tapabouna, cBoiicTBa mapadosbl. DOKYCHl U TUPEKTPUCHI KPUBBIX BTOPOTO MOPSIIKA.
8.6. KacarepHbIe K KOHUYECKHM CCUCHHSM.

8.7. lmameTpbl KOHUYECKUX CEUCHUI, COTIPSKEHHBIE TUaMETPHI.

8.8. OnTnyeckue cBONWCTBA KOHMYECKUX CCUCHUH.



Tema 9. Knaccugukayusa Kpuevlx 6mopozo nopsaoka.

9.1. [IpuBenenue KkBapaTUIHON POPMBI OT IBYX MEPEMEHHBIX K KAHOHUYECKOMY BHUY.
XapakTepucTU4ecKoe ypaBHEeHUE. | 1aBHbIe HanpaBieHuUs (TJ1aBHbIE OCH) KPUBOW BTOPOTO
MOPAIKA.

9.2. IlpeoOpa3oBanue KPUBOI BTOPOTO MOPSAKA IIPU MOBOPOTE. LICHTp cuMMeETpHH KPUBBIX
BTOpOTo nopsaka. HaxoxaeHne KaHOHUYECKOW CUCTEMbl KOOPAMHAT.

9.3. Kiaccugukaius neHTpaibHbIX KPUBBIX BTOPOTO MOPSAKA.

9.4. Knaccudukaius KpUBbIX BTOPOTO MOPsI/IKa B HEIEHTPAIBHOM (ITapaboIndecKoM) ciiydae.

Tema Nel(). Kanonuueckue ypasnenus nogepxnocmeii 6mopo2o nopaoka.

10.1. TToBepxuocTH BpamieHus. [lToBepXHOCTH BpalIeHUs BTOPOTO TOPSIKA.

10.2. KanoHnuyeckue ypaBHEHUS TOBEPXHOCTEN BTOPOTO MOPSIKA.

10.3. DTUnCOu B U UX MJIIOCKUE CEUCHHUS.

10.4. DnunTHYECKUN U TUIEPOOTHMIECKUI TapaOoIOn bl M MX TIJIOCKUE CCUCHHS.

10.5. [IunuHApEI ¥ KOHYCHI BTOPOTO MOPSAKA.

10.5. [IpsmonuHEIHBIE 00pa3yIOIIKE OJHOTOIOCTHOTO TUIIEPOOIONIA U TUIIEPOOTUIECKOTO
napabosouna.

10.6. LHunuuapuyeckue ¥ KOHWYECKUE TTOBEPXHOCTH. 3a/laHue X C TOMOIIbIO HAPaBISIOLINX
JIMHHM.

10.7. LleHTp cMMMETPHUU MMOBEPXHOCTH BTOPOTO MopsiaKa. THUIIBI MOBEPXHOCTEMH, ONpeAesieMbIX
YpaBHEHHUEM BTOPOU CTEIEHU C TPEMS HCHM3BECTHBIMH.

10.8. Knaccudukanus eHTpaabHbIX TOBEPXHOCTEH BTOPOTO MOPSIKA.

10.9. Knaccuduxarnus moBepXHOCTEH BTOPOTO MOPsIKA B HEIICHTPAIBHOM CITydae.

5. Odpa3oBareibHbIe TEXHOJIOTHH, B TOM YHCJI€ TEXHOJOTHU IJIEKTPOHHOr0 00y4eHHs W
JAUCTAHIMOHHBbIE 00pa3oBaTe/IbHbIe TEXHOJOIMH, MCIOJIb3yeMble IPH OCYIIeCTBJIEHUH
00pa30BaTeJILHOIO MPoIecca Mo AHCIUIIHHE

B nporiecce 00ydeHuns: UCTIONB3YIOTCS clelyrolue 00pa3oBaTeIbHble TEXHOJIOTHU:

BBoanasi JieKIMSl — 1a€T NEPBOE LEIOCTHOE INPEACTABICHHE O JUCLHUILUIMHE U
OPUEHTHUPYET CTYAEHTA B CUCTEME W3YYEHHUs NAHHOW JUCHUIUIMHBL. CTYAEHTHI 3HAKOMSTCS C
Ha3HAaYeHUEM U 3aJayaMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX JUCLMIUIUH U B
cucTeMe IMOATOTOBKM B 1eioM. Jlaercs kpaTkuil 0030p Kypca, UCTOpHs pa3BUTHS HAyKU U
MPAKTUKHU, TOCTUKEHUS B 3TOW cdepe, IMEHAa U3BECTHBIX YUEHBIX, U3JIaraloTcs NepCreKTUBHbIC
HampasjieHus1 uccienoBaHuil. Ha 92Toil  JeKIMM  BBICKA3bIBAIOTCS  METOJUYECKHE U
OpraHM3al[MOHHbIE OCOOEHHOCTH pabOoThl B paMKax JaHHOW JIWCHUIUIMHBI, a TaKXe JaeTcs
aHaJIU3 PEKOMEHIyeMol yuyeOHO-MeTOJUUECKOM IUTEepaTyphl.

AxkagemMuyeckas JeKuus ¢ 3J1eMeHTaMH JIeKIIUH-0ece/ibl — I0CIEI0BATEIBHOE
M3JI0’KEHUE MaTepHaia, OCYIIECTBIAEMOE IPEUMYILIECTBEHHO B BUIE MOHOJIOTa IIPENogaBaTels.
DOneMeHThl JIeKIMU-0ece bl O00eCHeurBalOT KOHTAaKT MpEenojaBaTesis € ayauToOpueHd, uTo
NO3BOJISIET TMPUBJIEKaTh BHUMAHUE CTYJIEHTOB K HauOosiee BaXKHBIM TeMaM JIMCLUIUIMHBL,
aKTUBHO BOBJIEKaTh HUX B Y4YEOHBIN MpOLECC, KOHTPOJIMPOBATH TEMI H3JIOKEHUS Y4eOHOTO
MaTepuaia B 3aBUCUMOCTHU OT YPOBHS €TI0 BOCIIPUATHS.

IIpakTnyeckoe 3aHsiTHE — 3aHSATHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB 110 3aKPEIJICHUIO MTOTYYEHHbBIX Ha JIEKIIUN 3HAaHUH.

Koncynbranum — Buj ydyeOHBIX 3aHATUHN, SBISIOLIUNCS OJHOM U3 (QOPM KOHTPOJISL
CaMOCTOSITENIbHOW ~ paboThl  cTyAeHTOB. Ha KoHCymbTamusx Mo Mpock0e CTYIEHTOB
paccMaTpuBarOTCs HauOoJiee CIIOXKHBIE MOMEHTBHI MPU OCBOEGHHMU Marepuaa JUCLMILIUHBL,
IpenojaBaTesb OTBEYAaeT Ha BOIPOCHI CTYIEHTOB, KOTOPbIE BO3HHMKAKOT y HUX B IIpoLiecce
CaMOCTOSITENIbHOM pabOThI.



B nporecce 06y4eHust HCHOIB3YIOTCS CIEAYIONINE TEXHOIOTUN IEKTPOHHOTO 00yUeHUs
U IUCTAaHLMOHHBIE 00pa30BaTeIbHbIEC TEXHOIOIUU!
DaexkTponHblii y4eoHblii kypc «[leomerpusi (KB-1)» B LMS DaexkrponHblii
yuusepcuter Moodle SIpI'Y, B koropom:
- TPEACTaBIEHBI 33JaHUS JUIS CAMOCTOSITENBHOW paboThl OOydYaroUmMXCs IO TeMam
JUCLUILIVHBL,
- OCYILECTBISETCS NPOBEJACHHE  OTACIbHBIX MEPONPHUITHA  TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH CTYIECHTOB;
- IPEICTaBJICHbI TEKCTHI JIEKIUH 110 OTJAEJIBHBIM TEMaM AUCLUILINHBL,
- IPEICTaBJICHBI IPaBUa IPOXOKIEHHUS IPOMEKYTOYHON aTTECTAlUU 110 JUCLIUILINHE;
- TPEACTaBIEH CIHCOK Y4YeOHOW JMTEpaTypbl, PEKOMEHIYyeMOW [UIi  OCBOCHHS
JUCLUILINHBL,
- mpexacraBieHa uH(popmamus o (GopMe W BpPEMEHHM MPOBEACHUS KOHCYIBTAIMHA 10
JUCLUIUINHE B PEXHUME OHJIANH;
- mocpeAcTBOM (GopyMa  OCYHIECTBISICTCS CHHXPOHHOE U (WJIM) aCHHXPOHHOE
B3aUMOJIEHiCTBHE MEXJy OOydyarolMMUCS M IPernoAaBaTesieM B pPaMKaX H3y4CHMs
JUCLUIUINHBI.

6. IlepeyeHb JIMIEH3MOHHOr0 M (MJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAaMMHOIO
ol0ecreyeHusi, HMCHOJb3YyeMOr0 IPH OCYLIECTBJICHHHM O00pa30BATEJBHOIO Ipouecca Io
AUCHUILINHE

B npomecce ocymectBiaeHus ~00pa3oBaTENBHOIO — Ipolecca IO  JUCLMILIIMHE
UCIIOJIB3YIOTCS:

i GOPMHUPOBAHUS MAaTEPUAJIOB AJISl TEKYIIErOo KOHTPOJS YCIIEBAaEMOCTH U IIPOBEACHUS
POMEKYTOYHOU aTTeCTalNH, 115 OPMUPOBAHUS METOIUIECKUX MATEPUAIIOB 110 IUCIHUILTHE:

- mporpammbl Microsoft Office;

- u3zareabckasa cucrteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(ECCHOHAIBHBIX 0a3 [JaHHBIX U HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca 1no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B mpouecce ocymectBieHuss o0Opa3oBaTeNbHOrO  Mpolecca IO  JAUCHUILIIMHE
UCIIOJIB3YIOTCS:

ABromaTtu3upoBaHHas  OubnuoreyHo-uHpopmannonHass cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
OnekTpoHHas 6ubaMoTeka yueOHbIX MaTepuanoB SApl'yY
http://www.lib.uniyar.ac.ru/opac/bk_one_find.php
DnekTpoHHas kaptoTeka "KuuroobdecrneueHHOCTH"
http://www.lib.uniyar.ac.ru/opac/bk_one_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJHLHOW Yy4eOHOW JHMTEepaTypbl, PpecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «HMHTepHer» (IpHM HEOOXOAMMOCTH),
PEKOMEHAYEMBIX I OCBOCHUSA JUCHHUIIIMHBI

a) OCHOBHAS JIUTEepaTypa
1. Aunekcanapos, I1. C., Jlekunu no aHaaIMTUYECKON T€OMETPUH, TOTIOTHEHHBIE
HEO0OXOUMBIMU CBEJCHUSIMH U3 aJIreOphl ¢ MPUIIOKEHUEM cOOpaHus 3a1ad,
cHa0KEeHHBIX perieHussMu, coctaBieHHoro A. C. I[TapxoMeHnko [DneKTpoHHBIN pecypc] :
yuebOnuk / I1. C. Anexcanmpos. - 4-e uz., crepeorur., CI16., Jlans, 2020, 912¢


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/opac/bk_one_find.php
http://www.lib.uniyar.ac.ru/opac/bk_one_find.php

2. Ilpsmas Ha mmockoctu / Spoca. roc. yH-T. U. 1 [DnekTpoHHBIH pecypc]| : METO.
ykazanus (coct. C. U. SI6mokoBa), SApocnasins, SApl'Y, 2012, 47¢

3. Ipsmas va mnockoctu / Spoci. roc. yH-T. Y. 2 : Mmeron. ykazanus (coct. C. 1.
Sl6nokoBa), Spocnasns, Apl'Y, 2013, 47¢

4. Ssl6noxosa C.1. Kpussie Broporo nopsigka. YacTe 1: MeToanueckue yKkazaHus. --
Spocnasins, SApl'Y, 2014. -- 60c.

5. s6noxoBa C.U. Kpusbie BToporo nopsiaka. Yacts 2: npakTukyM. -- Spocnasns, SApl'Y,
2015. -- 56c¢.

0) 1OMOJIHUTE/IbHASA JIUTEepaTypa
1. Unwsun B.A., [To3usk 3.I'. Ananutudeckas reometrpus. — M.: Hayka, 1981. — 232c.
2. slonoxoBa C.U. Jlekuu o Kypcy «AHanuTH4YecKas reomeTpus». Yactp 2: yueOHoe
nocobue. — SApocnasne: Apl'Y, 2003. — 111c.
3. S6nokosa C.U. Jlekuuu no Kypcy «AHanuTuyeckas reomerpus». Hacts 1: yueOHnoe
nocobue. — Spocnasnb: Apl'Y, 2002. — 108c¢.
Anekcanapos I1.C. Jlekuuu no ananutudeckoit reomerpun. — M.: Hayka, 1970. —911c.
5. baxBanoB C.B., baGymkun JI.W., VBanuukas B.Il. Ananutnueckas reomerpus. — M.:
[Tpocsemenue, 1970.
6. Mogenos I1.C. Ananutuueckas reoMmetpusi: yueoHoe nocooue. — M.:MI'Y, 1969. — 698c.
7. Mogenos II.C., [Tapxomenko A.C. COOpHUK 3a7a4 [0 aHAJIUTUYECKOW reoMeTpuu. — M.:
Hayka, 1976. — 384c.
8. Ly6epommiep O.H. 3agaun u ynpaxHeHHs 0 aHATUTUYECKOi reometpuu. — M.: Jlans, 2009.
—336c.
9. IloctHukoB M.M. Ananutuueckas reomerpus. Jlekuuu no reomerpun. — M.: Jlanp, 2009. —
414c.
10. Knerenuk J[.B. CoopHuK 3a1a4 o aHanuTuueckon reomerpuu. — M.: Jlanb, 2016.- 224c.
11. 'myxoB M.M. Anre6pa u aHanuTudeckas reoMeTpus : yueOHoe nmocodue Ass By30B. — M.:
I'enmnoc, 2005. — 392c.
12. bexnemuies J[.B. Kypc ananutrueckoit reometpuu U TuHeiHON anredpel. — M.: @uzmarrus,
2003. — 304c.

&

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs 1JIsl OCylleCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AUCHUIVINHE

MarepuanbHO-TeXHHUECKas 0a3a, HeoOXoAUMas /ISl OCYIIECTBIEHUSI 00pa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOW COCTaB ClieUalbHbIE TOMELICHHUS:

- yueOHbIe ayTUTOPUHU ISl IPOBEICHUS 3aHATUH JIEKIIHOHHOTO TUIIA;

- yueOHbIE ayIUTOPUH AJIs1 IPOBEJCHUS MPAKTUYECKUX 3aHIATUN (CEMHUHAPOB);

- yueOHbIe ayTUTOPUHU ISl IPOBEJICHHS TPYIIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTAIIUMN;

- yueOHBIE ayAUTOPUU [UIsI TPOBEACHUS TEKYIIEro KOHTPOJS U IMPOMEXKYTOUHOMN
aTTecTalllu;

- IOMEIIEHHUS Il CAaMOCTOSTENbHON paboThI;

- IOMEUICHUsT s XpaHeHHs U TNpO(UIAKTHUYECKOTO OOCTYKUBAHUS TEXHUYECKHX
CPEICTB OOyUEHHUSI.

CrennanbHble TOMEUIEHUS] YKOMIUIEKTOBAHBI CPEJCTBAMH OOYYEHHS, CIY>KAIlUMH [T
npejcTaBieHus yueOHoi nHpopmanun 60IbIION ayAUTOPUH.

[Tomemienust Ay caMOCTOSITENbHON PabOTHl OOYYAIOIIMXCS OCHALEHBl KOMITBIOTEPHOU
TEXHUKOH C BO3MOXXHOCTBIO MOAKIIOUEHHS K ceTu «HTepHeT» M obecrneyeHueM J0cTymna K
ANIEKTPOHHOU MH(OpMaAIMOHHO-00pa3oBaTenbHOU cpeae SAplY.

ABTOD:
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00IICHOCMb, YUeHasi CMeNnetb noonucoe U.0. Damunus



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CHMIIIMHBI
«I"eomeTpus»

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCHHUIIHHE

1. TunoBwbie KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJIbl,
HCII0JIB3YEMBIC B IIPOLECCE TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

3agaHus A8 CaMOCTOSITETIbHOI padoThI
(OaHHble 3a0aHUsL BLINOHAIOMCI CIYOEHMOM CAMOCIOSMENbHO
u npenodasamenem 6 00A3amelbHOM NOPsOKe He NPOBEPSIOMCs)

3ananue no teme Ne 2, " JlekapToBa MiI10CKOCTh."

3amaunuk Mogenos I1.C., [Tapxomenko "COOpHHUK 3a/1a4 110 aHATUTUYECKON reoMeTpun”
3amaun NeNe 19,20, 22, 23, 82, 91, 93, 95, 101, 107, 111, 112.

CeteBoii pecypc marematudeckoro ¢axyiprera: auck |//Inform/M_M/S6nokoBa/zad_1.pdf
3ananue mo teme Ne 3. " JlekapToBO NPOCTPAHCTBO. BeKTOpBHI, TUHEHHAS 3aBUCMMOCTh
BEKTOPOB''.

3amaunuk Mognenos I1.C., [Tapxomenko "COOpHUK 3a/1a4 IO AHATUTUYECKON TeoOMeTpun'" 3a1aumn
NeNe 24,26, 27, 28, 30, 31.

CerteBoii pecypc Matemaruyeckoro daxyabrera: auck I//Inform/M-MKH/s1610x0Ba/
mkn.contrll.pdf

3ananue no teme " CkajisspHoOe M BEeKTOPHOE NMPoU3BeleHHe BEKTOPOB. "

3anaunuk Mogenos I1.C., ITapxomenko "COOpHUK 33124 110 aHATUTUYECKOI reoMeTpun" 3a1auu
NeNe 133, 134, 141,142, 143,145, 148,149,150, 152, 193, 194.

N3 3agaunmka LyoepOumnep O.H. "3anaun u ynpaxHeHus Mo aHaIUTUYeCKON reomeTpun”
3amaun NeNe 1040, 1043, 1046, 1052, 1054, 1076, 1079, 1080.

CeteBoii pecypc marematudeckoro ¢axysnprera: auck |//Inform/M_M/S6nokoBa/zad_1.pdf
3aganue no teme " CMmeliaHHOe NPOU3Be/leHUE BeKTOPOB. /IBoiiHOe BeKTOpHOe
Npou3Be/IecHHE BEKTOPOB. "

3amaunuk Mogenos I1.C., [Tapxomenko "COOpHUK 3a/1a4 IO AHATUTUYECKONU TeoOMeTpun'" 3a1auu
NeNe 177, 178, 183,189, 190,192, 195,197,198.

N3 3apaunnka [{ybepoumiep O.H."3agauu u ynpakHeHHs IO aHATUTUYECKOU reoMeTpun”
3agaun NeNe 1083, 1084, 1085, 1086.

CeteBoii pecypc marematudeckoro ¢axymnprera: auck |//Inform/M_M/s6nokoBa/zad_1.pdf
3ananue no teme Ne 4, "[Ipsimas Ha mIoCKOCTH."

3anaunuk Mogenos I1.C., ITapxomenko "COOpHUK 3a/1a4 [0 aHAIUTUYECKOM reoMeTpun" 3ajauu

NeNe 367,368, 371, 372,377,379, 394, 405, 417, 419, 420, 429, 435,443, 444, 453, 455, 456,

460.

U3 meronnueckux ykazanuii "llpsamas Ha muiockoctu. Yacte 1" (coctaB. S6mokxoBa C.1.) 3apaun

n3 3amannii 1-38.

U3 meronnueckux ykazanuii "lIpsamas Ha muiockoctu. Yacte 2" (coctaB. S6mokoBa C.1.) 3anaun

n3 3amanuii 39-75.

3aganue no teme " Ily4yok nmpsiMbIX Ha MUIOCKOCTH."



N3 meroanueckux ykazanuit "[Ipsimas Ha miockoctu. Yacte 1" (cocras. SI6mokoBa C.1.) 3anaun
W3 3amanuii 26, 27.

N3 meronnueckux ykazanuit "[Ipsimas Ha mockoctu. Yacts 2" (cocras. SI6mokosa C.1.) 3agaun
n3 3amannii 53, 54, 56.

3ananue mo teme Ne 5. "' TlinockocTh B mpocTpancTie."

3anauank Mopaenos [1.C., ITapxomenko "COOpHUK 33724 IO aHATUTHYECKON reoMeTpun" 3a1aun
NeNe 492,500, 502, 504, 507, 514, 515, 516, 518, 520, 534(3,4), 533(2,3), 539(3), 558, 570,
577,582, 585, 591, 599, 605, 609, 617, 620(2).

N3 metonnueckux ykazanuit "[1mockocTs u npsimas B mpoctpancTBe. Yacth 2" (cocTas.
Slonokosa C.1.) 3anaum u3 3aganuii 1- 13, 22-24, 27- 29, 37-38, 42, 44-46.

3ananue no teme ' Ilpsimas B mpocTpaHcTse."

3anauank Mopaenos [1.C., ITapxomenko "COOpHUK 33724 1O aHATUTHYECKON reoMeTpun" 3a1aun
NeNe 492,500, 502, 504, 507, 514, 515, 516, 518, 520, 534(3.4), 533(2,3), 539(3), 558, 570,
577,582, 585, 591, 599, 605, 609, 617, 620(2).

N3 metonnueckux ykazanuil "[1mockocTs u npsimasi B mpoctpancTBe. Yacth 2" (cocTas.
Abmoxosa C.W.) 3amaun u3 3amanuii 14-21, 25, 26, 30-36, 40, 41, 43.

3ananue mo teme Ne6. " IlpeoOGpa3zoBaHue KOOPAMHAT HA IJIOCKOCTH U B MPOCTpaHcTBe."
3amaunuk Mognenos I1.C., [Tapxomenko "COOpHUK 3a/1a4 110 AHAIUTUYECKOU reoMeTpun"" 3a1auu
NeNe 659, 660, 683, 684.

3aganue nmo teme Ne 7. " Konnueckue ceuenus."

3amaunuk Mogenos I1.C., [Tapxomenko "COOpHUK 3a/1a4 10 AaHATUTUYECKOW FeOMEeTpUHU" 3a1a4u
NeNe 734,736, 738, 742, 751, 752, 754, 797, 798, 800.

U3 meronnueckux ykazanuii "Kpussie Broporo nopsiaka. Yacte 1" (coctas. S6mokosa C.1.)
3amaun u3 3amanuii NeNe 1 - 5, 27, 28.

3ananue mo teme Ne 8. " KanHoHn4yeckue ypaBHeHUs1 KpMBBIX BTOPOro nmopsjaka.'

3amaunuk Monenos I1.C., [Tapxomenko "COOpHUK 3a/1a4 1O AaHATUTUYECKOU reOMeTpHUH" 3a1auu
NeNe 759,761, 763, 765, 766, 771, 775, 778, 782,785, 787, 796.

N3 meropnuecknx ykazanuii "Kpussie BToporo nmopsaka. Yacts 1" (cocras. S1610koBa C.11.)
3amauu u3 3agannii NeNe 6 - 26.

3ananue no teme " KacareiabHble H IHAMETPbI KPUBBIX BTOPOro Mopsiaka."

3anaunuk Mogenos I1.C., ITapxomenko "COOpHUK 33124 110 aHATUTUYECKOI reoMeTpun" 3a1auu
NeNe 828, 829, 830, 831, 832, 833, 848, 851, 877, 878, 879, 880.

3aganue mo teme Ne 9. " Knnaccuukanusi KpuBbIX BTOPOro nopsika.'

3amaunuk Mognenos I1.C., [Tapxomenko "COOpHUK 3a/1a4 11O aHAIUTUYECKOU TreOMeTpUn"" 3a/1auu
NeNe 805(1-11), 806, 807(1-20), 808, 8009.

3aganue mo teme Ne 10. " KanoHuyeckue ypaBHeHuUs IOBEPXHOCTel BTOPOro nopsiaka."

3anaunuk Mogenos I1.C., ITapxomenko "COOpHUK 337124 110 aHATUTUYECKOI reoMeTpun" 3a1auu
NeNe 941, 975, 976, 1012.

CamocTosnTe1bHasi pacueTHO-Tpaduyeckas padora Ne 1.

3anaun Oepyrcs u3 metoauueckux ykazanuil "[Ipsmas Ha miaockoctu. Yacts 1"(Spl'Y, 2012) u
"ITpstmast Ha mmockoctu. Yacts 2"(Spl'Y, 2013) coctas. A6mokosa C.U. Kaxsii cTyneHT
MIOJIy4aeT CBOM BapHAHT 3aJaHUsl.

3agaua Ne 1.

Janbl BepmuHb! Tpeyronbauka A(-2,-3), B(0,5) u C(3,-5). Hanmucate ypaBHeHHE
MEAMAHbI, IPOBEIECHHOM U3 BEPIINHBI A, U IEPIEHIUKYIIApa, ONYIIEHHOr0 U3 BEpLIMHBI B Ha
cropony AC.
3agaua Ne 2.



JlaHbI ypaBHEHHSI IBYX CTOPOH TpeyroiabHuKa 5X + 3y - 9=0, 7X - 4y - 29=0 u
ypaBHEHHE MeUaHbI 2X - 7Y + 21=0, BRIXOIAIICH 13 BEPIITMHBI, HE JIC)KAIIEeH Ha TIePBOI
cropoHe. COCTaBUTh YpaBHEHUE TPEThEH CTOPOHBI TPEYTOJIbHUKA.
3amaua Ne 3.

Jano ypaBHeHue 5X - 2y + 6=0 cTOpOHBI TpEyroibHUKa, ypaBHeHHE 3X - 2y + 2=0
MeMaHbl, BBIXOSIICH U3 BEPUIMHBL, JIeXkKalllel Ha TaHHOM CTOpOHe, U ypaBHeHue X - 2y + 6=0
MEJIMaHbl, BBIXOASIIEH U3 BEPIIUHBI, HE JIKALIEH HA JaHHOU cTopoHe. HalTu ypaBHEHMs 1BYX
JIPYTUX CTOPOH TPEYrOJIbHUKA.
3amaua Ne 4.

JHanwl ypaBHeHnus 7X -8y + 58=0, 5x + 4y + 22=0 nByx cTOpOH mapajuiejiorpaMma u
TOYKA M(-4,8) nepeceuenus ero quaronaneid. Hamucarte ypaBHeHUs ABYX JIPYTrUX CTOPOH
napasuieJorpaMma.
3amaua Ne 5.

Hatitu paccrostaue ot Touku M(1.2) mo npsimoii 3X - 4y + 12=0.
3amaua Ne 6.

CocraBuTh YpaBHEHHUS OMCCEKTPUC YTIIOB, 00pa30BaHHBIX MpsiMbiMHu 11X + 2y - 3=0, 8X
-4y + 1=0.
3amaua Ne 7.

JlaHbI ypaBHEHHS IBYX CTOPOH TpeyrojabHuKa 5X -4y +12=0, X + 3y + 10=0 u Touka
nepecedeHus ero BoicoT P(3,-9). HaiiTu ypaBHeHHEe TpeTheil CTOPOHBI TPEYrOJIbHUKA.
3agaya Ne 8.

BbruncnuTh KOOpAMHATHI BEPIIMH POMOA, €CIIM U3BECTHBI yPABHEHUS ABYX €T0
napajuIeIbHBIX CTOPOH 6X - 5y + 23=0, 6X - 5y + 84=0 u ypaBHEHHE OJTHOU U3 €TO
nuaronanend 11x +y + 32=0.
3agaua Ne 9.

Haiitu Touky, cummerpuunyto Touke M(-1, 6) oTHOCUTENbHO nipsiMoit X + 2y + 4=0.
3agauya Ne 10.

Jlano ypaBHeHue ctoponsl pom6a 3X - 10y +4=0 u ypaBHEHHE €ro quaroHanu X - Yy
+6=0. HanncaTp ypaBHEHHS OCTaJIBHBIX CTOPOH poMOa, 3Has1, uTo Touka E(-15,5) nexur Ha
CTOpPOHE, MapaJICIIbHON JaHHOM.
3agaua Ne 11.

CocraBUTh YpaBHEHHUs CTOPOH KBaJparTa, €Ciu JaHa ofgHa u3 ero sepmnH A(-4,1) u Touka
nepeceveHus ero quaronaneit M(1,-1).
3agaua Ne 12.

Hanbl 1Be npsimbie 3X - 2y - 23=0, 5x + Yy - 47=0. HaifTu TpeThIO MPSAMYIO TaK, YTOOBI
BTOpasi U3 JaHHBIX MPSMBIX OblIIa OMCCEKTPUCOH Yyriia MEX]1y epBOI U3 JAHHBIX MPSIMBIX U
HMCKOMOU ITPSIMOM.
3agaua Ne 13.

Haiitu paccTosiHue Mexmy napauuielbHBIMH MpsiMbIME SX - 7y + 9 = 0, 10X - 14y - 56= 0.

3agaua Ne 14.
Hanucate ypaBHEHHUs KacaTelIbHBIX K OKPYKHOCTH € IeHTpoM B Touke O(4,-2) u

pazuycoMm V13, NPOBEICHHBIX U3 TOUKH A(-1,-1).

IIpaBuja BEICTABICHMS OIIEHKH 110 pe3yJabTaTaM pacquHo-rpad)qucxoﬁ Da60TBI:

OreHka o pe3ynapTaTaM KOHTPOJIBHOM paObOThI CYMTAETCS B OallIaxX MO KaKIOMY
3aJJaHUIO TI0 CJIEYIOIIEeMY MPUHIUITY:

-3amaun Nel, 5, 6, 9, 13 oneHuBaroTcs U3 pacyera 3 6ajuia 3a MPaBIIIBHO PEIICHHYIO 33724y,
- OCTaJIbHBIC 3a/1a4M OIEHUBAIOTCS U3 pacueTa 4 6aia 3a MpaBWIbHO PEUICHHYIO 3a/1a4y;



- IIPY BBIIIOJIHCHUM 3aJIaHUs IIPABUIIBHO HAWJEH ONTUMAJBHBIM aIrOPUTM PEILICHMS, HO
UMEIOTCS HE3HAUNTENIbHbIE OUIMOKH B YHCIIEHHBIX pacueTax — BbICHIMM Oail CHIbKaeTcs Ha 1;

- IIpU BBIIOJHEHUM 33JaHHUs] HE HAWJIECH ONTUMAJIbHBIA aIrOPUTM M JIOIYILIEHBI
HECYILIECTBCHHbIE OIIMOKHU B BHIYMCIICHUAX — BBICIIUI Oalll CHUXKAeTcs Ha 2;

- IIpU BBIIOJHEHUM 33JaHHUsI HE HAWJIECH ONTUMAIbHBIA aIrOPUTM M JOIYILIEHBI
CYLIECTBEHHbIE OIIMOKU B BBIYMCICHUAX — BBICIIMNA OaJul CHUKaeTcs Ha 3;

- IIPH BBITIOJIHEHUH 33JaHHsI HEeNpaBWIbHO — () OaoB.

Hab6pannoe konmmuecTBo 6aiioB 48-51 cooTBETCTBYET OICHKE «OTAUYHO», 41-47 Gannos
— oneHke «xopotmio», 30-40 GamioB — OIEHKE «yAOBJICTBOPUTEIHHO», MeHee 30 OawioB —
OIICHKE «HEYOBJIICTBOPUTEIHHO» (YMEHUS M HABBIKA HA JAHHOM 3Tarle OCBOCHUS JUCIIUTUTHHBI
He c(hOPMHUPOBAHBI).

CamocrosiTe1bHAs pacueTHO-Tpadguyeckas padora Ne 2.

3anaun OepyTcs U3 MeToauuecKux ykazaHuil "[1nockocTs 1 npsiMasi B mpocTpaHcTBe. Yactb
2"(Apl'Y, 2001) cocras. SA6moxoBa C.M. Kaxxaplii CTyIeHT MOTy4YaeT CBOI BapUaHT 3aJaHMUsl.

3agaua Ne 1.

CocraBuTh 00111€€, TApAMETPHUUECKUE U YPAaBHEHHE TUIOCKOCTH B OTPE3Kax, €CIIn
IUIOCKOCTh TIPOXOIUT Yepes mpsimyto x = t,v = —1+ 2t,z = —3t wu touky (2,0,1).
3amaua Ne 2.

CocTaBUTh KAHOHUYECKUE U TaPAMETPUUECKUE YPABHEHHS TIPSIMOM, SIBIISIFOLIEIHCS
JMHUEHN NIepecedeHus IByX miockocred 2x + 2y +z—3=0,2x—y+ 2z— 40 =0.

3amaua Ne 3.

Hanucarbs kaHOHMYECKUE ypAaBHEHUS IIPSIMOM, JIeXKAIlel B MJIOCKOCTH
x=5+2ut+4v, y=1—u—4v, z=1+u — ¥ unepecekaroleu npsimpie
x=-5+8ty=—-2+4t,z=5—-5t nx=2+¢t yvy=-—-1—3t z=13 + 3t.

3amaua Ne 4.

Y CTaHOBUTH B3aMMHOE PACIIOJIOKEHHUE NIPSMOU U INIOCKOCTH. ECiu oM nepecekaroTcest
M0 TOYKE, HAUTH 3Ty
Touky: x=1+2t,y=3—-tz=—-1—-t; x=4—u+2v,y=—2+u+3v,z=1- 5w

3agaua Ne 5.
Haiitu Touky, cummeTrpuunyto Touke M(1,-1,4) oTHOCHTENBEHO IPSIMOIA
x—2 _ y-5 _ =zt4
2 -z 1
3anaua Ne 6.
Haiitu opToronansnyto npoekiuto Touku M(2,4,-8) Ha iiockocts 5X +y -z +32 =0.
3apaua Ne 7.

o . x—5 r+1 -2
Haiitu pacctosinue ot Touku M(6,1,1) o mpsimoit = =

12 -3
3agaua Ne 8.
., ¥—6 _ ¥—3 _ =42
CocTaBUTh KAHOHUYECKUE YPABHEHHSI POCKITUH MPSMOM —~ — ;= ;{ U3TOuKH
M(5,2,-1) na umockocth 2x + 5y +4z— 11 = 0.
3agaua Ne 9.

CocTaBUTh KAHOHUYECKUE YPABHEHUS! OPTOTOHAIBHOM MPOEKINH MPAMON
x=4+ 2t y=-3—t z=2+ 4t HamaockocTh 3x—VyV+5z—1=0.

3amaua Ne 10.



[Tokasark, 4TO NaHHBIE MIPSAMbIC IEPECEKAIOTCS, U HATTUCATh YPABHEHUS OMCCEKTPHUCHI
OCTPOTO yIjla MEKy HUMU:
x=1+2t,y=-36+14t,z=9—5¢t; x=15+4t,y=—-10—8t,z=—-8— 1.

IIpaBujia BEICTABJICHMS OIICHKM 110 pE3YyJIbTaTaM DvaeTHO-FDad)HqCCKOfI Da6OTbI:

Onenka o pe3yiapTaTaM KOHTPOJIbHOW paboThl cUMTAETCs B OaJU1ax MO KaKIOMY
3a/1aHuUIO 10 CIEAYIOUIEMY IPUHLINITY:

-3amaun Nel, 2, 4 - 7 onieHnBaroTCs U3 pacyera 3 Oainia 3a MpaBUIBLHO PELICHHYIO 33/1a4y;
- 3agaun Ne 3, 8, 9, 10 onieHuBaroTcs u3 pacuera 4 6amia 3a IpaBUIHLHO PEIICHHYIO 3a7a4y;

- TIPU BBINOJIHEHUH 33/1aHUS NPAaBWIBHO HAMIEH ONTUMAIBHBIA aNTOPUTM PEIICHHs, HO
MMEIOTCSl He3HAYUTENbHbIE OIMOKY B YHCIEHHBIX pacyeTax — BBICIINUN Oalll CHUXKaeTcs Ha 1

- TpU BBIIOJHCHUWU 33JaHUS HE HAWJIEH ONTUMAJIBHBIA aNrOPUTM U JOIYIICHBI
HECYIIECTBEHHbIE OLITMOKHU B BRIYMCIICHUSX — BBICIINN Oallj1 CHUXKaeTcs Ha 2;

- TpU BBIIIOJHCHWU 33JaHHUS HE HAWJIEH ONTUMAIBHBIA aJrOPUTM U JOIYIICHBI
CYIIECTBEHHBIE OIIMOKHU B BHIUMCICHUSX — BBICIINIA Oallj1 CHIKaeTcs Ha 3;

- [IpY BBINOJIHEHUH 3aJ]aHus HeTpaBuibHO — 0 0asios.

HaGpannoe xonmdectBo 6amioB 31-34 cOOTBETCTBYET OLIEHKE «OTIIMYHO», 27-30 Gasios
— OIIGHKE «Xopomio», 17-26 06amioB — OLEHKE «yIOBIETBOPUTEIHHO», MeHee 17 OamioB —
OIICHKE «HEYIOBJICTBOPUTEILHO» (YMEHHUS M HABBIKA HA JAHHOM 3Talle OCBOCHUS JHCIIUILIUHBI
He c(hOPMUPOBAHBI).

KonTpoabsnas padora Ne 1
(nposepka cpopmuposannocmu OIIK-3, unouxamop HJ]-OIIK-3_1)
(nposepxa cgpopmuposannocmu OIIK-8, unoukamop H/I-OIIK-8_1)

1. Tpu mocnenoBaTenpHBIE BEPIIMHBI TPAIEIINH HaxoaaTcst B Toukax A(-3,-2,-1), B(1,2,3),
C(9,6,4). Haiitu uetBepTyto BepnHy Tpaneuuu {, Touky M nepecedyeHus AuaroHanei u
Touky H nepeceduennst 00KOBBIX CTOPOH, €U AJIMHA cTOpoHbl AJl paBHa 27.

2. Haiitu BeKTOp, MOIYYAIONIHIACS TP OPTOrOHAIILHOM HMPOSKTHPOBAHUH BEKTOpa a =
(5,9,2) Ha npsmyro ¢ HampapisiFoKUM BektopoM e = (1,3,-2).

3. B nanHOI cuctemMe BEKTOPOB BHIOpaTh Oa3uc U HAMTH KOOPJIMHATHI OCTAIbHBIX

BEKTOPOB B 3TOM Oa3uce:
a=01-1, a,=(1-11), a,=(200,), a, =111, a,=(4,04).

4. Haiitu nnuny BeicoTsl TeTpasdapa ABC/I, onymenHnoit u3 Bepumunsl /| Ha rpans ABC,
ecmu A(0,1,1), B(2,3,0), C(1,-1,1), 1(1,2,0).

5. Haiitu BexTOp C, NepNeHIUKYISIpHBINA K BekTopy a = (0,1,1), oOpa3yromuii ¢ Bekropom b
=(1,1,0) yron 7 /4, umeronuii ;yinHy | U HampaBJICHHBIN TaK, 4TOOBI TpoOkiKa @, b, C ObuIa
MIpaBoM.



6. Bekroper @ u b oOpasyror yron 27/3. 3nas |a|=1wu |b|=1, Beruucours
([2a+b,a+2b], [2a+b,a+2b]).

OTBeThI K 3aJavyam.

1. JI(21,10,2)6 M(6,4,11/4), H(3,4,5);
2. p =2e¢ =(2,6,-4);
3.a,,a,,a, — Basuc, a; = (1,1,0), a: = (0,2,2);

HDaBI/IJIa BBICTABJICHHUA OIICHKH 110 PE3YyJIbTaTaM KOHTDOJILHOfI ‘[)a6OTI)I:

Onenka 1o pe3yabTaTaM KOHTPOJIBHOM pabOThI CYMTACTCS B OAJUTaX MO KAKIOMY
3aJJaHUIO TIO CJICAYIOUIEMY PUHIIHITY:

- MPaBUJIBHO BBIMOJIHEHHOE 3aaHue — 4 Oaiia;

- TIpY BBITTOJIHCHUU 3aJIaHUs MPABUIHLHO HAWJIEH ONTHMAJIBHBIA aTOPUTM PEIICHHS, HO
HUMEIOTCS He3HAYMTEIbHbIC OIMOKY B YMCICHHBIX pacyerax — 3 Oaia;

- TIpW BBINIOJHEHUM 33JaHUS HE HAWJCH ONTHMAJBHBIA QTOPUTM W JIONMYIICHBI
HECYIIECTBEHHBIE OIIMOKHU B BBIUMCICHUSIX — 2 Oaa,;

- TIpW BBINIOJHEHUM 33JaHUS HE HAWJACH ONTUMAJBHBIA QITOPUTM W JIONMYIICHBI
CYIIECTBEHHBIE OIIMOKHU B BBIUMCICHUIX — 1 Oa;

- IIpY BBIIIOJIHEHUH 3aJJaHus HeTlpaBuibHO — 0 Oaios.

HabOpanHoe konmmuecTBO 0aIIoB 22-24 COOTBETCTBYET OICHKE «OTIUYHO», 18-21 Gayos
— OLEHKe «xopomo», 12-18 6amioB — OIEHKe «yAOBIETBOPUTENIBbHO», MeHee 12 OamnoB —
OILIEHKE «HEYJIOBJIETBOPHUTEIBHO» (YMEHHS M HABBIKM HA JaHHOM JTalle OCBOCHUS TUCIUILIMHBI
HE c(hOpMUPOBaAHBI).

KonTtpoabnas pa6ora Ne 2
(nposepka cpopmuposannocmu OIIK-3, unoukamop HJ]-OIIK-3_1)
(nposepxa cgpopmuposannocmu OIIK-8, unoukamop HJ/I-OIIK-8_1)

1. Mano ypaBHeHHne 2X—5Yy—2 =0 cTOpoHBI TpeyrojibHUKa U ypaBHeHUuss X—Y—1=0,
2X+ 7y —26 =0 MeamnaH, BBIXOSIINX U3 BEPIINH TPEYTOJIbHHUKA, JISKAIUX HA TaHHON
cropoHe. COCTaBUTh YpaBHEHUS JIBYX JPYTHX CTOPOH TPEYTOJIbHUKA.

2. JlaHo ypaBHeHHE CTOpOHBI pomba  X+8y+21=0 wu YPaBHEHUE €T0
JTUaroHau X+3Yy +6 =0. Hartucats ypaBHEHHs OCTaJIbHBIX CTOPOH poM0Oa, 3Has, UTO
Touka (4,0) JEXHUT Ha CTOpPOHE, MapaJIETFHON TaHHOM.



3. lansl BepumnHb TpeyronbHuka A(-6,-3), B(-4,3), C(9,2). Ha BHyTpeHHei OuccekTpuce
yriia A HaliTH Takyro TOYKy M, uTo0Obl yeThipexyroibHuK ABMC okazaics Tpamnernuen.

OTBeTHI K 3a1a4YaM:
1. 2x—y—2=0, 2x+y—14=0;
2. x+8v—4=0, 4x — Ty +34=10, 4x—Tv+9=0;
3. M, (2,5), M,(14,17).

IIpaBuja BEICTAaBICHMS OIICHKM 110 PE3YIbTaTaM KOHTPOJbHOU Da6OTbI:

OreHka 1o pe3ybTaTaM KOHTPOJbHOM paOdOThI CYMTACTCS B OAJTaX MO KKIOMY
3aJIaHUIO TI0 CIEAYIOIIEMY IPUHIIHITY:

- IPaBWJIBHO BBHIMIOJIHEHHOE 3ajJaHue — 4 Oayia;

- TIpY BBITIOJIHEHUU 3aJIaHUs MPABUIBLHO HAWJIEH ONMTHMAJBHBIA aTOPUTM PEIICHHS, HO
UMEIOTCS He3HAYUTEIbHbIC OIMOKY B YMCICHHBIX pacyeTax — 3 Oaia;

- TIpW BBINIOJHEHUM 33J[aHUsl HE HAWJACH ONTUMAJBHBIA QITOPUTM W JIONMYIICHBI
HECYIIECTBEHHBIE OLIMOKHU B BRIUMCICHUSIX — 2 Oasa,;

- TIpW BBINIOJHEHUM 33JaHUS HE HAWJACH ONTHMAJBHBIA QITOPUTM W JIONMYIICHBI
CYIIIECTBEHHBIE OIIMOKHU B BIUMCICHUIX — 1 Oa;

- IIPY BBIITOJIHCHUY 3aJJaHus HelpaBuibHO — 0 6auios.

Habpannoe konmuyectBo 6amioB 10-12 cooTBeTCcTBYET OLIEHKE «OTIMYHOY», 8-9 GaiioB —
OILICHKE «XOpOoLIo», 6-8 0aioB — OLIEHKE «yIOBJIETBOPUTENHHO», MeHee 8 OaioB — OIECHKE
«HEYIOBIICTBOPUTEIIGHO» (YMEHUS W HAaBBHIKM Ha JAaHHOM JTalle OCBOCHHUS JUCIUIUIMHBI HE
c(hopMHUpPOBaHHI).

KonTpoubnas paGora Ne 3
(nposepxa cgpopmuposannocmu OIIK-3, unoukamop H/I-OIIK-3_1)
(nposepka cpopmuposannocmu OIIK-8, unouxamop HUJ-OIK-8_1)

1. Haiitu oproroHanbHyto npoekimto Toukn  P(1,—11) Ha mI0cKocTh
5x—-3y+6z2+56=0.

2. Haiiti paccrosiane Mexay AByMs npsimbiMu: X+3y —22—-8=0, 2x+6y—-13z+2=0

nu
X=-1+t, y=1-t, z=2+2t.

3. YcTaHOBUTH B3aUMHOE PACIIONIOKEHHE IUIOCKOCTEH; €CIM OHH MEePEeCceKatoTCs 1Mo MPsIMOH,
TO HAWTH NMapaMETPUUYECKNE YPAaBHEHUS ITOU MPSMOM:
X=1+u—-v, y=-1-u+2v, z=1+2u-v;
X=24+V, y=5+4+u+4v, z=3+u+7v.

OTBeTHI K 3a1a4YaM:

1. (—4,2,—5);
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3. IIOCKOCTH NapaJjule/bHEL

HDaBI/IJIa BBICTABJICHHUA OLICHKH 110 PE3YyJIbTaTaM KOHTDOJIBHOP'I DaGOTBI:

OreHka o pe3yiabTaTaM KOHTPOJIBHOW paObOThI CYMTACTCS B OAJIaxX MO KaKIOMY
3aJJaHUIO TI0 CIEYIOIIEMY MPUHIUITY:

- IPaBUJIbHO BBINOJHEHHOE 3ajaHue — 4 Oamia;

- TIpY BBINIOJIHEHUU 3a/1aHus MPABUIBLHO HAWJIEH ONTUMAJIBHBIA aNTOPUTM pPELICHHs, HO
UMEIOTCS HE3HAUNTENIbHBIC OIIMOKY B UHCIIEHHBIX pacueTax — 3 Oaia;

- IpU BHIIOJHEHUHM 3aJaHUS HE HAWJCH ONTHUMAJbHBIA alrOPUTM U JIOMYLICHBI
HECYIIECTBCHHBIC OITUOKH B BRIUMCICHUSIX — 2 Oaia,;

- IpHU BHIIOJHEHUM 3aJaHUS HE HAWJCH ONTHUMAJbHBIA alrOPUTM U JIOMYLICHBI
CyIIEeCTBEHHbIE OMIMOKU B BRIYHCICHUAX — 1 Oa;

- P BBINOJIHEHUH 3aJ]aHus HeNpaBuiIbHO — 0 6asios.

Hab6pannoe konmdectBo 0amnoB 10-12 cooTBETCTBYET OIEHKE «OTIWYHOY», 8-9 OaminoB —
OIICHKE «XOpOoIIo», 6-8 0a/IOB — OLEHKE «yIOBJICTBOPUTEIHLHO», MeHee 8 OauioB — OICHKE
«HEYIIOBIICTBOPUTEIbHO» (YMEHHUS W HABBIKM HA JaHHOM JTarie OCBOCHUS IMCIUILUIMHBI HE
c(OpMHUPOBAHBI).

KonTpoasnasi padora Ne 4

(nposepka chopmuposannocmu OIIK-3, unouxamop HJ]-OI1K-3_1)
(nposepka cpopmuposannocmu OIIK-8, unouxamop HU/J-OIIK-8_1)

1. 1. Hamucatp ypaBHEeHHME JIMHUM BTOpOro mopsnaka, 3Has ee ¢dokyc (4,0),
COOTBETCTBYIOIYIO eMy TUpeKTpucy X =5 u Touky (-10,2) Ha 3TOii nuuuu. Haiitu
BTOPOM (POKYC U BTOPYIO TUPEKTPUCY.

2. Hanucatb ypaBHeHHE paBHOCTOPOHHEH runepOoibl, 3Has ee ¢pokyc (-1,-1) u acumnrory
X—y+4=0.

3. Hanwucartp ypaBHeHue napabodisl, mpoxosuiei yepes touku (-1,0) u (0,3), eciu ocbro
CUMMETpUU napadoJsl sBisercs npsamasg X —Y—3=0.

OTBeTHI K 321a4YaM:

+4)F 7
1. u_ }F_= 1} E[—lz,ﬂ], Saix = _13:
72 8 : 2
2. (x+5)° - (v+1)?=8 —(x+1)*+(y-3)7=8;

3. x —2xy+yi—1lx+y—12=0.

[IpaBua BEICTABICHMS OIISHKH 110 pe3yJbTaTaM KOHTPOJbHOM Da60TBI:




OreHka 1o pe3yibTaTaM KOHTPOJIBHOW paboThl CUMTAETCS B OajuIax Mo KaKaoMYy
3aJJaHUIO 11O CIIEYIOUIEMY NIPUHIIMITY:

- IPaBUJIbHO BBINOJHEHHOE 3ajaHue — 4 Oamia;

- NIpU BBINOJIHEHUM 33/1aHUS IPAaBUIBHO HAiIeH ONTUMAJIbHBINA alrOPUTM pELIeHHs], HO
UMEIOTCS HE3HAUUTENIbHBIC OIIMOKY B UHCIEHHBIX pacueTax — 3 Oaia;

- IpU BBIIOJHEHUU 3aJaHHUs HE HAlJIeH ONTUMAIbHBIA aNrOPUTM U JOIYILIEHbI
HECYIIECTBCHHBIC OITUOKH B BRIUMCIICHUSIX — 2 Oaia,;

- IpU BBIIOJHEHUU 3aJaHHUs HE HalJIeH ONTUMAJIbHBIA aIrOPUTM U JOIYILIEHbI
CyIIECTBEHHBIE OMIMOKU B BRIYHCICHUAX — 1 Oa;

- IIPY BBINOJIHEHUH 33JaHUs] HenpaBuiIbHO — ( Oaos.

Ha6pannoe xonmnuectBo 6aminoB 10-12 cooTBETCTBYET OIIEHKE «OTIUYHOY», 8-9 OaymoB —
OIICHKE «XOpoIIo», 6-8 0aIoB — OILIEHKE «yIOBJICTBOPUTEIHLHO», MeHee 8 OaioB — OICHKE
«HEYIIOBIICTBOPUTEIbHO» (YMEHHUS W HABBIKM HA JaHHOM JTarie OCBOCHUS IHMCIUILUIMHBI HE
c(OpMHUPOBAHBI).

KonTposbnas padora Ne 5
(nposepka cpopmuposannocmu OIIK-3, unouxamop H/J-OI1K-3_1)
(nposepka cpopmuposannocmu OIIK-8, unouxamop HU/J-OI1K-8_1)

1. Onpenenuts TUI KPUBOW, HAWTH €€ KAHOHUYECKOE ypaBHeHHUE. HailTu rmaBHbIe ocH U
KaHOHMYECKYIO CUCTEMY KOOPAHHAT:

AX? +24xy +11y* +64x+ 42y +51 =0.

2. OHpe,[[eJ'H/ITB THUII TIOBEPXHOCTH, HalTH €€ KaHOHUYECKOE YpaBHCHUC. Haiitu rmaBHBIE
OCH U KAHOHHUYCCKYIO CUCTEMY KOOPpAMNHAT:

2xt 4+ yi+2z7 —2xy—2yz+x+4v—3z+2=0.

OTBeThI K 3a1a4aM:

rz r2

x ¥
1. Tunepbona -1 +—=1,
neHTp cuMMeTpun 0'(1,—3),

3 4
IIAaEHBIe HANPAEJeHUA 2aJal0TCA EeKTopaMu e'; = (E g ), e', = (_E 'z )
%' V2
2. annuOoTHYecKuil mapabonoup 1 + 3“ = —2z',
'-.."'E KE'-.."'E
1 15
Ha4ano KoopguHat 0' | ——, —— ,— |, IMaBHLle HAaNpaBleHHUs 33JalTCcA BEKTOpPaMHu

6 3°6
, (1 1 1 ) , (1 0 1 ) , (1 2 1 )
= = =T = = e = — r T = x = = — r T '
' V3 43 43 ? V2 V2 : V6 V6 V6

IIpaBua BRICTABICHHUS OLIEHKU 10 Pe3yIbTaTaM KOHTPOJIbHOM Da60TBI:




OreHka 1o pe3yibTaTaM KOHTPOJIBHOW paboThl CUMTAETCS B OajuIax Mo KaKaoMYy
3aJJaHUIO 11O CIIEYIOUIEMY NIPUHIIUITY:

- IPaBUJIbHO BBINOJHEHHOE 3ajaHue — 4 Oamia;

- NIpU BBINOJIHEHUM 33/1aHUS IPABUIBHO HAi/IeH ONTUMAJIbHBINA AlIrOPUTM pELEHHsI, HO
UMEIOTCS HE3HAUUTENIbHBIC OIIMOKY B UHCIEHHBIX pacueTax — 3 Oaia;

- IpU BBIIOJHEHUU 3aJaHHUs HE HAlJIeH ONTUMAIbHBIA aNrOPUTM U JOIYILIEHbI
HECYIIECTBCHHBIC OITUOKH B BRIUMCIICHUSIX — 2 Oaia,;

- IpU BBIIOJHEHUU 3aJaHHUs HE HalJIeH ONTUMAJIbHBIA aIrOPUTM U JOIYILIEHbI
CyIIECTBEHHBIE OIIMOKU B BRIYHCICHUAX — 1 Oa;

- IIPY BBINOJIHEHUH 33JaHUs] HenpaBuiIbHO — ( Oaos.

Ha6panHoe xonudecTBo OaIoB 7-8 COOTBETCTBYET OIICHKE «OTIMYHO», 5-6 0a/ioB — OIICHKE
«xopomo», 3-4 0auioB — OLEHKE «YyIOBICTBOPHUTEIbHO», MeHee 3 OalioB — OIICHKE
«HEYIIOBIICTBOPUTEIbHO» (YMEHHUS W HAaBBIKM HA JaHHOM JTarie OCBOCHUS JHMCIUILUIMHBI HE
c(OpMHUPOBAHBI).

3agauu AJ15 cCaMONIPOBEPKH NPH NMOATOTOBKE K IK3aMeHY.
3agaya 1. BeiOpath Bce 0a3uchl 1aHHOM cCHCTEMBI BEKTOPOB:
ﬂ:':I_ = (1!2J1}! ﬂ'Z = {Erlrl}r ﬂ'ﬂ = {3!3!2}! ﬂ'q- = (1!1!2}! ﬂ'E = (1J1!1}'

3agauya 2. OcHoBaHHMEM PaBHOOEAPEHHOTO TPEYTOJbHUKA CIIYKHUT MpsMast
2x+3v+6=0,
a OOKOBOM CTOPOHOH -- TIpsiMast
2Zx+y—2=0.
Hanucate ypaBHEHHE BBICOTHI, OIYIIEHHOW U3 TOYKU MEPECECUEHUS JaHHBIX CTOPOH Ha TPETHIO
CTOPOHY TPEYTOJIbHUKA.

3anaua 3. Haiitu Touky, cummerpuunyio Touke P(2,5,1) OTHOCHTEIBHO IIOCKOCTH
2x +3y—5z+24=0.

3agaua 4. Hanucats ypaBHeHUs 3umnica U runep0ouisl ¢ pokycamu (6,0) u (-6,0), mpoxoasumx
gyepe3 Touky A(5,2).

OTBeTHI K 3a1a4YaM:

1. BasucoMm ABnAeTcA awbanA Tpoiika BEKTOPOE, 3a HCK/I4YeHHEeM TpoekK
a, @, 0; U 0y a, a:,

2. 29x— 2y — 95 = 0;

3. P'(-2,—1,11);
x! }FE x! }r:

4, —+—=1, ———=1
45 ' 9 20 16

TecT 17151 cAMONIPOBEPKH MO Pe3yJabTaTaM OCBOEHUS U CIUTIIHHBI
nepes IK3aMeHOM
(tect npoBoautcsi B DYK «I'eomerpus (Kb-1)» B LMS Moodle)



B Tecte 13 BompocoB, 3a MpaBUIIbHBINA OTBET Ha KaX /bl Bonpoc gaercs 1 6amn. Ha
MPOXOKJICHHE TecTa gaeTcsa Bpems 30 MUHYT.

KomnnyectBo HabpanHbIx 6a/u1oB oT 11 10 13 COOTBETCTBYET OIICHKE «OTIUYHO.

KonnyectBo HaOpaHHbIX 0a/1oB OT 9 10 10 COOTBETCTBYET OLIEHKE «XOPOLIO».

KonnyectBo HabpaHHBIX 6ayI0B OT 7 10 8 COOTBETCTBYET OLICHKE
«YZAOBIIETBOPUTEIIBHOY.

KonnyectBo 6aiiioB MeHbIE 7 COOTBETCTBYET OLICHKE «HEYAOBIECTBOPUTEIHLHOY.

IIpuMepHBIE BOIIPOCHL TECTA!

1. Kakoii BekTop cienyer n100aButh kK Bekropam a=(1,1,1) u b=(2,0,2), uT0OBI BEKTOPHI
a,b,c obpasoBanu 6azuc?
BriOpatb u3 BeKTOpOB:
1) ¢=(0,1,0);
2) ¢=(1,2,1);
3) ¢=(0,3,3);
4) ¢=(3,2,3).
2. Omnpepenuth yroa Mexay Bektopamu a=(1,-2,-2) u b=(2,-1,2).
Br1Opath 13 ClIeayIONMX OTBETOB:
1) 90 rpamycos;
2) 270 rpaaycos;
3) 60 rpaaycos;
4) 240 rpaaycos.
3. BekropHoe npoussenenue Bekropos a=(1,2,-1) u b=(5,3,4) pasHo.
Bo16path U3 cienyromux OTBETOB:
1) (11,9, -7);
2) (11, -9, -7);
3) (-11,-9,7);
4) (5,-9, -7).
4. HeobxomuMoe 1 JI0CTATOYHOE YCIOBHE KOJUTHHEAPHOCTH BEKTOPOB a U b ecTh(BHIOpaTh
MIPABUJIBHBIM OTBET):
1) (a, b)=0;
2) [a,b]=0;
3) [a,b]=0;
4) (a, b)=0.
5. UYemy paBeH 00beM TeTpadapa, HATSHYTOTO Ha 3 HEKOMIUTAHAPHBIX BEKTOpA &, b, C?
Bo16path U3 cienyromux OTBETOB:
1) ([ab].c):
2) -([a,b].c):
3) 1/2|([a,b],c)l:
4) 1/3|([a,b],c):
5) 1/6 |([a,b].c)l:
6) 1/4|([a,b],C)|.
6. Bektop[a,[Db,c]] naexur B miockocTu BEeKTOPOB (BHIOPATh MPABUILHBIN OTBET):
1) au b;
2) b uc
3) au C
7. Haiitu MmaTpuiy nepexona ot 6azuca a=( 1, -2), b=(2,1) k 6asucy c=(3, -1), d=(0, -5).
Br16paTh U3 ciieqyromux OTBETOB:



8.

10.
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[Tnockoctn AX+Yy-22+4=0 wu 2X+ By -4z + 1= 0 napanienbHbl, €CIIH MapaMeTPhI
A u B paBHbI(BBIOpaTh NpaBUIIbHBINA OTBET):

1) A=2, B=l;

2) A=I1, B=2;

3) A=-1, B=-2;

4) A=-2, B=-1

OrnpenenuTh B3aMMHOE pacrojoxkenue npssmod X=1+1t, y=4 -2t, z=5-8t u
TUIOCKOCTH

2X—3y+z-5=0 BmpocTtpaHcTBe (BEIOPATH MPABHIbHBIA OTBET):
1) mepecekaroTCs 1O TOYKE, NEPICHIUKYIISPHBL;

2) TepeceKaroTCs M0 TOYKe, He MePIeHAUKYISPHbI;

3) mnpsimas napasuiesibHa TIOCKOCTH;

4) nupsimast JEKHT B MJIOCKOCTH.

Kakyto KpuByI0 BTOpPOTO MOPSIIKA 33a€T YpaBHEHUE

2x2 4+ 3y +4x—6y—1=07?

Bo10paTh npaBUIIBHBIN OTBET:

1) rumnepboina;

2) DIUIUIIC;

3) mapaboa;

4) mapa napauieJbHbIX MPSIMBIX;

5) mapa cOBMAAAOIINX MPIMBIX.

11. Yenosuss 0 =0, A+ 0 o3navaror, uro ypaBHEHUE BTOPOTO MOPSAKA SBISACTCS
(BBIOpaTh  IpaBUJIbHBIN OTBET):

1) runepOoioi;

2) BIUIATICOM;

3) mapaGoioii;

4) MHUMBIM JTUIICOM;

5) mapoi nepecekamuxcs IpsIMbIX;

6) mapoi mapauieIbHBIX MPSMBIX;

7) mapoil MHUMBIX MapauIeTbHBIX MPSIMbIX.

12. VpaBHeHue

OTBET):

x2 yZ ZZ

22
omnpezeNnseT B IPOCTPaHCTBE (BbIOPATh MPaBUIIbHBIN OTBET):
1) smuncous;

2) MHHMBIN JJUTATICOHT;

3) OIHOMOJOCTHBIN TUIEPOOTOUT;

4) HBYMOJIOCTHBIN TUIEPOOTOUT;

5) runepOonuveckuii mapadoIon/T;

6) smTUNTHYECKUi mapadoIou;

7) KOHYC.

—1

13. YpaBHenne 2xy —z? =4 ompeaenseT B IPOCTPAHCTBE (BHIOPATh MPABUILHBIH

1) smurncowns;
2) MHHMBIH JUTHIICOMT,
3) OJHOMOJIOCTHBIH TMITEPOOTION/T;



4) IBYIOJIOCTHBIN THUIIEPOOIOUT;
5) rumepOoIUUeCcKuil MapadboIon/I;
6) syIHMNTHYEeCKUN TapadoIon/I;
7) KOHYC.

HpaBI/IJI]:HLIe OTBCTbI

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant

OTBETa OTBETA
1 3 8 2
2 1 9 3
3 2 10 2
4 2 11 3
5 5 12 3
6 2 13 4
7 1

2. Cnucok BOIIPOCOB " (I/IJ'II/I) 3aJaHMH 13 MMpOBEACHUSA l'lpOMe)KyTO‘-IHOﬁ arrecranmuun

Cnucox BOIIPOCOB K 3K3aMEHY:

JlexapToBbl KOOpAMHATHI Ha npsAMoii. Hanpasienuslil oTpe3ok. Onepanuu Haj
HaIpaBJIEHHBIMU OTpe3kamu. [inHa HanpaBiIeHHOro 0Tpe3ka. OCHOBHOE TOXIECTBO.

JlexapToBa IIOCKOCTh. [IeKapTOBBI IPSAMOYTOJIbHBIE KOOPAUHATHI HA INIOCKOCTH.
PaccrosiHue Mexay 1ByMs ToYKaMu. [Ipoekius HalpaBIeHHOTO OTPE3Ka Ha OCh U €€ CBOMCTBA.

BexTopsl, OcHoBHBIE onpenienenus. PaBeHcTBO BeKTOpoB. JInHEelHbIe onepaluy Hal
BEKTOPaMHU U UX CBOMCTBA.

Komnuneapnsie BekTopbl. Teopema 0 KOJUIMHEAPHBIX BEKTOPax.

IIpssMOyTONBHBIE 1EKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE. PaccTosiHUE MeXAy AByMS
ToukaMu. [Ipoekius HarpaBIeHHOTO OTPE3Ka HA OCh U €€ CBOMCTBA.

Jlenenue oTpe3ka B JAHHOM OTHOILECHUH. BeIUnCIeHHE KOOPAUHAT LEHTPA TAXKECTH
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.

IlonsiTHE TMHENHO 3aBUCUMOM U JTMHEHHO HE3aBUCUMOM CUCTEMBI BEKTOPOB. TeopeMBl.

HeoOxonuMoe 1 1ocTaToOuyHOE YCIIOBUE JIMHEHHOM 3aBUCMOCTH CUCTEMBI U3 JIBYX
BEKTOPOB, U3 TPEX BEKTOPOB.

Cucrema U3 4eTbIpeX BEKTOPOB B IPOCTPAHCTBE.

Addunnble KoopauHaTHI B pocTpaHcTse. baszuc. KoopauHarel BekTopa B JTaHHOM
6azuce. EqMHCTBEHHOCTH pa3nioxkeHusd o 0asucy. [IpsmoyroibHas cucreMa KOOpAMHAT Kak
qacTHBIN ciy4ail adpdunHON. Teopema o MPsAMOYTOIBHBIX JEKApTOBBIX KOOPAWHATAX BEKTOPA B
IIPOCTPAHCTBE.



CkansipHO€E ITPOU3BEIEHNE BEKTOPOB U €T0 CBOMCTBA. BhIpaxeHune cKalsipHOTo
IIPOU3BENICHNUS B JCKapPTOBBIX KOOPAUHATAX.

BexTopHoe npoussenenue BektopoB. Onpenenenus. [lpumepsl. 'eomerpudeckue
CBOMCTBa BEKTOPHOT'O Npou3BeeHHs. AlreOpanyeckre CBOWCTBA BEKTOPHOTO POU3BEICHHS.
BeIpaxkxeHue BEKTOPHOTO IPOU3BECHUS B IEKAPTOBBIX KOOPAUHATAX.

IInomane TpeyroiabHUKa Ha INIOCKOCTU U B IIPOCTPAHCTBE.

CwmemianHOe TPOU3BE/ICHNE BEKTOPOB U €ro cBOMCTBA. ['eomMeTpruueckuii cMbIci
CMEILIAaHHOTO MPOU3BEIEHUS BEKTOPOB. BrIpakeHHEe CMEIIaHHOTO IPOU3BEACHUS B IE€KAPTOBBIX
KOOpJMHATAX.

JIBOMHOE BEKTOPHOE NIPOU3BEACHUE BEKTOPOB U €ro CBOKCTBA. Teopema 0 BBIYUCIICHUN
JIBOMHOT'O BEKTOPHOT'O IIPOU3BEACHUS.

OO1u1ee ypaBHEHHE IPSAMOM Ha MIIOCKOCTU. YacTHbIE BU/ABI ypaBHEHU NPSMOM Ha
IUIOCKOCTH. YTJIOBOH KO PHUIMEHT NPpsAMON. YpaBHEHHUE NMPSMOH C YTIOBBIM KOA(PPHUIIMEHTOM.

Kanonunyeckoe, napaMeTpuyeCKue U BEKTOPHOE YPaBHEHHE IIPSIMOM Ha IIOCKOCTH.
VYpaBHEHHE NIPAMON B OTPE3KaAX. YTIIBI MEXAY NPSIMBIMH, B3aUMHOE PACIIOJI0KEHHE NPAMBIX Ha
IJIOCKOCTH.

YpaBHeHUe NMpsIMOI B HOpMaITbHOH (hopme. OTKIIOHEHHE TOYKH OT MpsiMoid. PaccTosinue
OT OYKH JI0 NPSMOM.

[Iy4ok npsmbIX Ha uiockocTu. Teopema.

OO11ee ypaBHEHHE IUIOCKOCTH B IPOCTPAaHCTBE. YacTHbIE BUBI OOIIET0 YpaBHEHUS
IIJIOCKOCTH.

VYpaBHEHME IIJIOCKOCTH B OTPE3Kax. Y paBHEHUE INIOCKOCTH, IPOXOASILEH Yepe3 TpU
pa3JInYHbIE TOYKH, HE JIEKAIME HA OJHOM IIPSAMOM. BekTopHOE 1 mapaMeTpudecKrue ypaBHEHUS
IJIOCKOCTH.

VYros Mexay AByMs IIOCKOCTSIMU. Y CIIOBHSI IAPAJUIEIIBHOCTU U NIEPIEHAMKYIIPHOCTH
IUIOCKOCTEN. B3auMHOe pacnonoxenye JByxX INIOCKOCTEN B IPOCTPAHCTBE.

HopmuposanHnoe ypaBHeHHe m1ockocTu. OTKIOHEHHE TOUKH OT IIOCKOCTU. PaccTosiHue
OT TOYKH 10 IJIOCKOCTH.

Pasnuunble BUbI ypaBHEHHUs IPAMOM B TpocTpaHcTBe. [IpsiMast kak JTuHUA NepecedeHus
JIBYX IIJIOCKOCTEH.

Yros Mexay AByMs MPSMBIMU B IIPOCTPAHCTBE. Y CJIOBUS NAPAJLIEIBHOCTH U
NEPIEHANKYIAPHOCTH ABYX MPAMBIX. Y CIOBUSA NIPUHAMIEKHOCTH ABYX IPSIMBIX OJHON
IJIOCKOCTH. B3anMHOE pacnoioKeHue IBYX MPSIMBIX B IPOCTPAHCTBE.

VYroa Mexay npsAMOH U IUIOCKOCTBIO. B3aMHOE pacIionoxkeHue npsMoi U INIOCKOCTH B
IIPOCTPAHCTBE.

PaccrosiHME OT TOYKH 10 IIPSIMOU B IIPOCTPAHCTBE. PaccTossHuEe MeXay ABYMS MIPSAMBIMU
B IIPOCTPAHCTBE.

Ilepexon ot oaHOM adhuHHON cHCcTEMBI KOOPIMHAT K JApyroi 6€3 U3MEeHeHHs Hadyaja
KoopauHat. Matpuiia nepexoa.

Ilepexox oT oaHOM adHUHHON cUCTEMBI KOOPIUHAT K APYroi C U3MEHEHHEM Hadaia
KOOpJMHAT.

IIepexox OT 0QHOM NPAMOYTOJIBHOW CUCTEMBI KOOPAMHAT K IPYroi Ha INIOCKOCTH.

IIepexox OT 0HOM NMPAMOYTOIBHOM CUCTEMBI KOOPAMHAT K IPYTOM B IIPOCTPAHCTBE.
OpToroHanbHblE MaTPUILBI U UX CBOMCTBA.

[Tonspras cucrema KOOpAMHAT HA IUIOCKOCTH. Y PaBHEHHUSI KPUBBIX B MOJISPHBIX
koopauHarax. IIpumepsl. Ilepexos k mpsAMOYroJbHON CUCTEME KOOPAUHAT.

Cdepuueckue 1 HWIMHIPUUECKHE KOOPIAUHATHI B IPOCTpaHCTBE. VX CBA3b €
IIPSAMOYTOJIBHBIMU JI€KAPTOBBIMU KOOPAUHATAMU.

KoHnueckue ceueHnst 1 UX CBOMCTBO. Y paBHEHUS! KOHUYECKHUX CEUEHHM B MOJISPHBIX
KOOPJMHATAX.

VYpaBHEHHS] KOHUYECKUX CEYEHUI B KAHOHUYECKOU (opMme.

DnnuIc U ero cBoicTBa. BeiBo1 OCHOBHBIX (hopMyI.



I'umep6ona u ee cBoiicTBa. BEIBOI OCHOBHBIX (hOPMYIL.

[TapaGona u ee cBOCTBA.

KacarenbHble K KOHUYECKMM ceueHUsIM. BbiBo ypaBHeHM. CBONWCTBO KacaTeIbHOM.

JrameTpsl KOHUYECKOTO cedeHUsl. CONPSKEHHBIE TUAaMETPBI.

OnTHyeckue cBOMCTBA KOHUYECKUX CEUEHUI.

Anrebpanueckue JMHUU U TOBEPXHOCTU. [10ps10K IMHIM U TOBEPXHOCTH.
VHBapuaHTHOCTb CTETICHHU alNTre0panvyeckoro MHOTOWICHa IpU MpeoOpa3oBaHMsIX KOOPIUHAT.

[TpeoOpa3oBanue aaredpandeckoro MHOrowieHa BTOPOH CTENIEHU OT ABYX I€PEMEHHBIX
npu npeoOpa3oBaHUsIX KOOPIUHAT.

IIpeoOpa3oBanue anredpandeckoro MHOro4ieHa BTOPOH CTENEHH OT TPEX MePEMEHHbIX
npu npeoOpa3oBaHMUsIX KOOPIUHAT.

OproroHanbHoe npeodpazoBaHue KoopauHaT. OpToroHalbHble HHBApPUAHTbHI KPUBOM
BTOPOTO MOPSAIKA.

OproroHanbHble THBAPUAHTBI IOBEPXHOCTHA BTOPOTO MOPSAKA.

[TpuBenenue KBagpaTHIHON (POPMBI OT ABYX MEPEMEHHBIX K KAHOHUYECKOMY BUY.

Teopema.

[IpeoOpaszoBanue k03 (HUITUEHTOB KPUBOK BTOPOTO MOPSAKA IIPH MTOBOPOTE.
Omnpenenenue yria noBopoTa.

LlenTpanpHble KpuBbIE BTOpPOro nopsaaka. Kinaccudukanus eHTpanbHbIX KPUBbIX.
HenenTtpanbHblil ciydaid kiaaccu(UKaluy KpUBBIX BTOPOTO MOPSIIKA.

LlenTp MOBEPXHOCTH BTOPOrO NOPSAKA. T€OpEMBI O UHCIIE IMHENHO HE3aBUCUMBIX
BEKTOPOB, COOTBETCTBYIOIINX KOPHSAM XapaKTEPUCTUUECKOTO YPaBHEHUS.

[IpuBenenue oOUIEro ypaBHEHHs IOBEPXHOCTH BTOPOT'0 MOPSAAKA K KAHOHUUECKOMY
BUny. LleHTpanbpHbIi cityyail.

[IpuBenenue oOUIEro ypaBHEHHs IOBEPXHOCTH BTOPOT'0 MOPSAAKA K KAHOHUUECKOMY
Buy. HeulenTpanbHblil ciryyvail.

[ToBepxHocTH BpameHus. [IpaBuio BeIBOJA ypaBHEHUS IOBEPXHOCTH BPAILICHMUS.

BbiBOZ ypaBHEHHI TOBEPXHOCTEN BpalllEHUsI BTOPOTO MOPsIIKa.

Kanonnueckue ypaBHEHHs SJUIMIICOMIA, KOHYCA, LIMUIMHAPOB. BBIBO ypaBHEHUN U
UCCIIEIOBAHUE UX METOAOM CEYECHUM.

Kanonuueckue ypaBHEHHs OJIHONOJIOCTHOTO U IBYIIOJIOCTHOTO runep00sion10B8. BeiBojg
YPaBHEHUH U UCCIIENOBAHUE UX METOAOM CEYEHUM.

Kanonuueckue ypaBHeHUs SJUTMITHYECKOTO U TUIIEPOOINYECKOT0 MapadoIouI0B.
BbIBOJ| ypaBHEHM U UCCIIEOBAHUE UX METOJIOM CEUCHH.

[IpsimonuHeitHbIe 00pa3yolye TunepooIMuecKoro napadoaonia, OJHOIOIOCTHOTO
runepoosIonia U KoHyca.

HpaBn.na BbICTABJICHHUA OLICHKHN HA 3K3aMCHE.

DK3aMeH COCTOMT U3 MUCbMEHHOW M yCTHOH uyactei. [lucbmMeHHas 4acTh MPOBOJUTCS B
BUJEC KOHTPOJIbHOW paboThl MO 3ajayaM, pelIaBIIUMCS B TeUeHHE ceMecTpa. 3ajayu
AQHAJIOTMYHBI MPUBEJECHHBIM B KOHTPOJBHBIX paboTax 1 - 5. YcTHas yacTh NpOBOJIUTCS B BHJIE
OTBETa Ha BONPOCHI HK3aMEHAIIMOHHOTO Omiera. B sk3amMeHalmoHHbIe OWJIET BKJIIOYAETCs JIBa
TEOpEeTUYECKUX Bonpoca. Ha moaroroBky k oTBeTy naercst He MeHee l4aca.

CryneHT oTBeyaeT Ha BOIPOCH! OMiIeTa U BOIPOCHI MPENoAaBaTelis, BOSHUKAIOIIUE B
IIPOLIECCE U3JI0KECHHSI TEOPETUYECKOIO0 MaTepHara.

IIo wroram »5K3amMeHa BBICTABISICTCS OJHA U3 OLEHOK: «OTIUYHO», «XOPOLIO»,
«YAOBIIETBOPUTENIBHO» HUIIU «HEYTOBIETBOPUTEIBHOY.



Ounenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIM JEMOHCTPUPYET TIyOOKOEe U
NIOJTHOE BIIAJICHUE COJEP)KaHMEM MaTepHaia M MOHATHHHBIM ammapatoMm Kypca «['eomerpusy;
pemraeT He MeHee 3 3a7ad U3 NMPAKTUYECKOHW YaCTH 3K3aMEHA; OCYLIECTBIIIET MEXKIIPEIMETHbIC
CBSI3M; YMEET CBSI3bIBATh TEOPHIO C MPAaKTUKOW. CTYIEHT JAaeT pa3BepHYTHIE, ITOJIHBIE U YETKUE
OTBETHl HAa BOIPOCHl SK3aMEHAI[MOHHOTO OmiieTa M JOMOJHHUTEIbHBIC BOIMPOCHL, COOIIOAAET
JOTUYECKYI0 TIOCIEJOBATENBbHOCTh MPU HW3JIOKEHUHM Marepuana. ['paMOTHO HCIIONIB3yeT
TCPMHHOJIOT'UIO TCOMCTPUH.

Onenka «Xo0pouo» BBICTaBISETCS CTYACHTY, OTBET KOTOPOTO HAa 3K3aMEHE B ILIEJIOM
COOTBCTCTBYIOT YKa3aHHBIM BBIIIC KPUTCPHUAM, HO OTINYACTCA MEHBIIISH O6CTO$ITCJIBHOCTBIO,
riyOnHOM, 000CHOBAaHHOCTHIO M TOJHOTOW. B 0TBeTe MMEIOT MECTO OTIEeNbHBIE HETOYHOCTH
(HecymiecTBeHHbIE  OMIMOKM), KOTOpbIE  HCHPABIAIOTCS  CaMUM  CTYAEHTOM  IOCIe
JIONOJTHUTEIBHBIX U (MJIM) YTOUHSIOIIUX BOIIPOCOB SK3aMEHATOPA.

OuneHka «Y10BJ1eTBOPUTEIbHO» BBICTABIISCTCS CTYJCHTY, KOTOPBIN JaeT HEJOCTATOYHO
NOJHBIE W TIOCIIE[OBATENbHBIE OTBETHl HAa BONPOCH AK3aMEHAIIMOHHOTO Owiera W
JOMMOJIHUTCIIBHBIC BOIIPOCHI, HO IIPU 3TOM ACMOHCTPHUPYET YMCHUC BBIACIIUTL CYIICCTBCHHBIC U
HECYIIIECTBCHHbIE NMPU3HAKM M YCTAHOBUTH NPHYMHHO-CICACTBCHHBIC CBSI3U; B NMPAKTHYECKOM
yacTu pemaer He Oosiee 2 3amad. OTBETHI M3/Iaraercs B MaT€MaTU4YECKUX TEPMHMHAX, HO IpU
3TOM JOIYCKAlOTCS OIIMOKH B ONPEACICHUM W PACKPBITHH HEKOTOPHIX OCHOBHBIX MOHSTHH,
(GOopMyJIMPOBKE MOJIOKEHUM, KOTOPbIE CTYAECHT 3aTPYAHSIETCS UCIPABUTh CaMOCTOSTENbHO. [1pu
apryMEHTalluu OTBETAa CTYJCHT He OOOCHOBBIBACT CBOU CYKACHHUS. Ha yacTh TOMONIHUTEIBHBIX
BOIIPOCOB CTYACHT 3aTPYAHACTCA JaTh OTBET UJIM JACT HCBCPHBIC OTBCTHI.

Ounenka «Hey10B/1eTBOPUTEIBbHO» BBICTABISAETCS CTYJEHTY, KOTOPBIH 1EMOHCTPUPYET
pa3po3HEHHbIC, OECCUCTEMHBIEC 3HAHUS; OECIOPSIOYHO M HEYBEPEHHO H3J1araeT MaTepHai; He
YMEET BBIJICIISATH IJIABHOE M BTOPOCTENIEHHOE, HE YMEET COCIUHSTh TEOPETUIECKUE TTOJIOKECHUS C
HpaKTHKOﬁ, HC YCTAaHABJIMBACT MCKIIPCIAMCTHBLIC CBA3H, pCIIACT MCHEC 2 3ajJa4 B HpaKTH‘{eCKOﬁ
YacTH; JOMYCKaeT IpyOble OMMOKH IMPHU ONPEACNCHUU CYIIHOCTH PAaCKPBIBAEMBIX IOHSITHH,
SIBJIGHI/II\/JI, BCJIICACTBUC HCIIOHMUMAHHA HX CYIICCTBCHHBLIX W HCCYHICCTBCHHBLIX IIPU3HAKOB U
CBSI3€H; JaeT HEMOJHBIC OTBETHI, JIOTUKA U IIOCIEI0BATEIBLHOCTh M3JIOKEHUS KOTOPHIX HMEIOT
CYIICCTBCHHBIC W INPUHOUIIMAJIBHBIC HAPYHMICHHA, B OTBETaAX OTCYTCTBYIOT BBIBOJBI.
JlonoHUTENbHBIE M YTOUHSIOLINE BOIPOCH! 3K3aMEeHaTopa He NMPHUBOJAT K KOPPEKIUU OTBETOB
CTyJACHTA. Ha OCHOBHYIO YaCTh AONOJHHUTECIBHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA OAaTb OTBET
WIN 1a€T HEBEPHBIE OTBETHI.

OI_ICHKa «Hey,HOBJ'ICTBOpI/ITCJ'HJHO» BBICTABJACTCA  TAKKE  CTYACHTY, KOTOprfI B3s51J1
BKSaMCHaHI/IOHHBIﬁ 6I/IJ'I€T, HO OTB€YaTb OTKa3aJCs.



IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
« F'eomeTpus »

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOW (hopMOil M3II0KEHHUST y4eOHOro MaTepuayia Mo AucHUILIMHE «['eomerpus»
ABIIAIOTCS JIEKLIUU, TPUYEM B JOCTATOYHO OOJILIIOM 00beMe. ITO CBSI3aHO C TEM, YTO CTYACHTaM
IIEpPBOr0 Kypca TPYAHO YyCBaWBaThb MaTeMaTHMYECKUM amnmapar, KOTOPbIM HCIOIb3yeTCs AJs
peiieHus 3agad reomeTpud. [1o GOIBIIMHCTBY TeM IPEIyCMOTPEHBI MPAKTUYECKUE 3aHATH, Ha
KOTOpBIX HPOUCXOAMT 3aKpEIJIEHUE JIEKIIMOHHOIO MaTepuajla IyTeM IPUMEHEHHUS €ro K
KOHKPETHBIM TE€OMETPHUYECKHM 3ajjauaM M OTpaboTKa HaBBIKOB pabOThl C MaTeMaTUYECKUM
anmapaTroMm ajareopsl, IPUMEHIEMbIM TP PELICHUH 3aay.

Jljis ycrenHoro OCBOSHUS AUCHUIIMHBI OUYEHb BAXKHO PELIEHUE JTOCTATOYHO OOJIBIIOro
KOJIMYECTBA 3aJ1a4, KaK B ayJUTOPUU, TaK U CAMOCTOSTEIbHO B KAUECTBE JOMALIHUX 3aJaHUM.
[Ipumepsl pemieHus 3anad  pa3OuparOTcsl HAa JIGKUUSAX M MPAKTUUYECKUX 3aHATUAX, IPHU
HE0OXOUMOCTH IO Hambojee TPYJHBIM TEMaM MPOBOJAATCS JOIMOJHUTENbHbIE KOHCYJIbTALUU.
OcHOBHas Lienb pelleHus 3a7ady — MOMOYb YCBOUThH (PyHIaMEHTaJbHbIC MOHATHS U OCHOBBI
TeOMETPHH.

3afaHus Ui CaMOCTOSITENILHOTO peleHNs (OpMYIUPYIOTCS Ha JIEKIUAX U MPAKTUYECKUX
3aHATUSIX. B KauecTBe 3ajaHuil Ui CaMOCTOSITENIbHON paboThl JoMa CTYyJIEHTaM MpelaratoTcs
3a[]a4uM, aHAJIOTMYHbIE Pa300paHHBIM Ha JIEKIUAX U MPAKTHUECKUX 3aHATUSAX WIM HEMHOTO Oolee
CJIO’KHBIC, KOTOPBIE SIBJIIOTCS PE3YIbTaTOM OOBEAMHEHUS HECKOIBKIX 0a30BbIX 3a1a4. [1omHbii
CIIUCOK 3aJJaHuil AJI1 CaMOCTOSATENbHON paboThI 10 TeMaM (pa3zenaMm) IUCHUTUTMHBI IPUBEICH B
OYK B LMS Moodle «I'eomerpusi». Bompockl, BO3HUKAIONIME B MPOLECCE WM MO HUTOram
pelleHus STUX 3a7a4, MOKHO 3aJaTh Ha KOHCYnbTauusx wik B ¢opyme (uate) B OYK B LMS
Moodle.

Jlisg camocTosITeNbHOM paboThl, B TOM 4YHCIIE M TMOBTOpa pPa3o0OpaHHOrO JIEKIHH U
IPAKTUYECKUX 3aHATHSAX MaTepuaia NepBOro CEMECTpa U3y4eHUs IUCUUIUIMHBI PEKOMEHIYETCS
UCMOJIb30BaTh Y4eOHO-MeTonudeckue mocodust «Jlekmum 1o Kypcy «AHamuTHYecKas
reomerpusi». Hactu 1 u 2» (aBtop C.U. SI010K0Ba), a Takke MPAKTHKYMbI U COOPHUKH 3aj1ad,
KOTOpbIE UMEIOTCSI IO BCEM OCHOBHBIM TeéMaM Kypca. B maHHBIX MOCOOUSX COJEpKHUTCSA BECh
MaTepuai, u3ydaeMblil B Kypce. Marepuan kaxjaoro maparpaga BKIOYaeT B ce0s MoapoOHoe
M3JI0KEHUE TEOPETUYECKOr0 Marepuaia I0 3aJaHHOM TeMe, KOTOPBIN 3aTEM HIUIFOCTPUPYETCS
NOJIPOOHBIM PEUICHHEM THUITUYHBIX 33/1a4. B MeToAMYecKnX yKa3aHUSX MPHUBOISATCS MPUMEPHI
pelIeHHs] THIUYHBIX 33/1a4 ¢ OTBETaMHU M 33JaHus JJIs CAMOCTOSITENIbHOIO PELIeHHs, KOTOpbIe
UCIOJIb3YIOTCS JIsl pacyeTHO-TpaUUECKUX U KOHTPOJIbHBIX padoT.

B koH1I€ IEpBOro ceMecTpa U3y4eHUsl NUCHUIUIMHBI CTYIEHTBI CAI0T dK3aMEH. DK3aMEH
NPUHUMAETCS 10 SK3aMEHAIlMOHHBIM OujieTaMm, KaXIbli M3 KOTOPBIX BKJIIOYAaeT B ceOs JBa
TEOpeTHYecKUX Bompoca. Ha camocTodTenbHyI0 MOJATOTOBKY K 3K3aMeHY Bblaensercs 3-4 nHs,
B 9TO BpeMsl PEAYCMOTPEHA U IrPYNIOBasi KOHCYJIbTALUS.

IIpy u3ydeHHMH IUCHMIUIMHBI clefayeT oOpamarh oco0oe BHUMAaHHE Ha CIEIYyHOILIue
6a3oBble MOHATHS, Oe3 3HaHWA M TOHMUMAHUSA KOTOPBIX HEBO3MOXHO HE TOJBKO H3y4YeHHE
JAHHOTO Kypca, HO U APYTUX MaTeMaTUYECKUX TUCIHUIUINH!

- BEKTOPBI U JINHEWHBIE ONIEpalliy HaJl BEKTOPAMH;

- JIMHEWHAsl 3aBHCHMOCTb M HE3aBUCUMOCTh BEKTOPOB, F€OMETPUYECKHM CMBICI 3THX
MOHSTHH;

- 0a3uc, KOOPAMHATHI BEKTOpa B 0a3uce;

- HEJIMHEMHBIE Ollepally HaJl BEKTOpaMu;

- yYpaBHEHHS JHHEHHBIX 00pa30oB (NPSAMONW Ha IUIOCKOCTH, IUIOCKOCTH W TPSIMOH B
IPOCTPaAHCTBE);



- MaTpuIa epexo/ia OT OJHOro 0a3uca K Ipyromy;

- KBaJIpaTU4Hble (POPMBI U X KAHOHUYECKUH BUI.

B pamkax wu3ydaemMod TeOpMHM HEOOXOAMMO HAY4YHTHCA peIIaTh KaK MHUHUMYM
CTaHJApTHBIC 33J]a4d [0 OCHOBHBIM T€MaM Kypca, T. €. IPUMEHATh TEOPETUYECKUE 3HAHUS Ha
IIPAKTHKE.
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M3JI0’KEHBl BCE OCHOBHBIE TEOPETUUECKHE BOIIPOCH JAHHOTO Kypca, IPUBOASATCS TaKKe
IpUMEPHI PEIIEHUs 3a1aY.

ITo 2 - 5 kypca umerorcst merogudeckue ykazanus "lIpsmas Ha ninockoctu" (SIpocnasis,
SApl'Y, 1986) u "I'eomerpus Ha mockoctu. 3amgauu" (SApocnasns, SApl'Y, 1987). Kpome Toro,
B JIOKaJIbHO# cetn 7 xopmyca Ha qucke | (I/Inform/ M-MKH/s16nokoa/mkn.contrl1.pdf)
BBUIOKEHBI MHAMBUAYaJbHbBIE 3a/1aHUs 110 3TUM TEMaM.

ITo remam "lIpsimast Ha mmockoctu" U "Ilydok mpsIMBIX Ha MJIOCKOCTH" UMEIOTCS
Meronuueckue ykazanus "l[Ipsmas Ha minockoctu. Yacts 1. (Spocnasns, Apl'Y, 2012) u
"IIpsimas Ha mockoctu. Yacts 2. (SIpocnasis, SApl'Y, 2013), B KOTOpBIX copepkaTcs
yKa3aHUs 110 PEIIEHUI0 OCHOBHBIX THUIIOB 3a/1a4 [0 3THUM TeMaM, a TakKe IPUBOIATCS HaOOPbI
WHJIUBUyaJIbHBIX 3a]a4.

ITo Temam "IlnmockocTh B mpoctpancTBe" u "lIpsimMas B mpocTpaHCcTBE" UMEIOTCS
Metoandeckue ykazanusa "IlinockocTs u npsimas B mpoctpancTse. Yacts 1" (SIpocnasis,
ApI'Y, 2001), B KOTOPBIX U3J1aratloTCcsi OCHOBHBIE MMOHATHS M pa30MpParOTCs pelIeHUs 3a/ay,

u Meroauueckue ykazanus "[lmockocTs u npsmas B npoctpanctBe. Yacts 2" (SIpocnasib,
Apl'Y, 2001), B KOTOpBIX NpHUBEIEH HAOOpP UHANBUYATbHBIX 3aIaHUH IO TEME.

ITo remam "Konunueckue ceuenusa" u "KaHoHuueckue ypaBHEHUS KPUBBIX BTOPOTO
nopsaka" UMETcs MeToanueckue ykazanus "Kpusbie Broporo nopsaka" (Spocnasius, SApl'Y,
1991), B KOTOpBIX U3JIaraloTCs OCHOBHBIE BOIPOCHI 3TO TeMbl. Kpome Toro, umeroTcs
MeToanueckue ykazanus "Kpusbie Broporo nopsaka. Hacte 1" (SApocnasns, SApl'Y, 2014) u
npakTukyM "Kpusbie Broporo nopsnaka. Yacte 2" (Spocnasns, Apl'Y, 2015), conepxkaiue
pa30op 3a7a4 1o TeMe, a Takke HA0OPBl MHANBHUYATbHBIX 3aaHHI.

ITo Teme "Knaccudukanus KpuBbIX BTOPOTo MOpsAAKa" UMEIOTCS METOJANYECKHE YKa3aHUs
"Knaccudukauus kpusbix BToporo nopsaka" (Spocnasns, SApl'Y, 1989), B koTopsix
M3JIaraloTCs OCHOBHBIE ATAIlbl IPUBEAECHUS YPAaBHEHUS KPUBOM BTOPOTo MOpsIKa K
KaHOHMYECKOMY BU]ly, pa30upaeTcs peleHus 3aJa4 1 NPUBOJUTCA HA0Op MHAMBUYATbHBIX
3agaHuii. Kpome Toro, 3a1aun Ha 3Ty TeMy cojaepkarcs B mpaktukyMme "Kpussie BToporo
nopsnaka. Hacte 2" (Apocnasis, Apl'Y, 2015).

ITo Teme "KaHoHnueckne ypaBHEHHUs IOBEPXHOCTEN BTOPOIO MOPsAIKA" HMEIOTCS
MeToanueckue ykazanus " Knaccudukanus nmosepxHocTeit Broporo nopsaka" (SIpocnasisb,
Apl'Y, 1990), B KOTOpBIX U3Jaral0TCsi OCHOBHBIE 3TAlbl MPUBECHUS YpaBHEHUS TIOBEPXHOCTH
BTOPOTO MOpPSJKAa K KAHOHUYECKOMY BUlY, pa30upaeTcs pelieHus 3aJad 1 IpUBOJUTCS HAOOP
MHJIUBUYaJIbHBIX 3aJaHU.

B noxkanwHoit cetu 7 kopryca Ha gucke | (I/Inform/ M-Kb/fI6nokoBa/KB_1/Bomnpochl
['eom_2017.d0C) BBLIOXKEHBI BOIIPOCHI K 3K3aMeHy 1o aucuuminae "T'eomerpus’”.



