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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

LenssMu OCBOSHMSI JUCHMILIMHBI "AHANIATHYECKAs TeoMeTpHs" SBISIOTCS (OPMHPOBAHUE
MaTeMaTHYeCKOM KyJIbTYpbl CTYAEHTA, Pa3BUTHE TI€OMETPUYECKOTO MBIIUICHUS, OBJIAJIEHUE
OCHOBHBIMHM TpUEMAaMHU PEIICHHs] TEOMETPUYECKHX 3aJad CPEICTBAMU aireOphbl, YCBOCHUE HJIEH
JMHEWHOCTH, JIeXkKalllell B OCHOBE 3TOr0 Kypca, Kak OJHOM M3 caMbIX OOIIMX €CTECTBEHHOHAYYHbIX
U/IeH, pacIIUPSIONIUX KPYTo30p U OOIIyI0 MAaTEMAaTHUYECKYIO KYIbTYpY.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHas JAUCUUILUIMHA OTHOCUTCA K 00s3aTeiabHOM yacTu 00pa30BaTEeNIbHOM MpOrpaMMmbl U
BXOJIUT B Moayib «Matemaruka |», mogmonyns «l'eomerpust u tonosorus». s ee ycrnemHoro
u3ydeHHs HeOOXOAMMBI 3HAHUS M YMEHUs, NPUOOPETEHHbIE B PE3y/IbTaTe OCBOEHUS ILKOJIBHOIO
Kypca MaTeMaTHKH, a TAK)KE HEKOTOPBIX Pa3JIeJIoB U3 KypCOB aare0pbl U MaTEMaTUUECKOI0 aHaJIn3a.

AHanuTHuecKasi TeOMETpUsl OTHOCUTCS K 4MCIy 00lieo0pa3oBaTeIbHbIX MaTEMATHYECKUX
KYPCOB U SIBJISIETCS OCHOBHBIM CpPEAM MEPEXOJHBIX KYpPCOB OT LIKOJIBHOM MaTEMaTHKU K BbICIIEH
mareMaTHke. M3ydaeMplii B Kypce Marepuajd CHCTEMAaTUYEeCKU HCIOJb3YeTCs MJsl HarjsiiHOW
WUTIOCTpAllMM M KaK MCTOYHUK 000OLIeHHH B Kypcax «Anredpa» n «MaremMaTHuecKuil aHaiu3».
JucuunrHa siBisercst 6a30BOM /7151 U3YUYEHUs BCEX MaTeMaTHUECKUX JUCLUIUINH.

3. Ilmanupyemble pe3yJbTaThl 00y4eHHUs MO JUCHUILINHE, COOTHECEHHBbIE ¢ MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl

[Tponecc n3yueHust TMCLUILIIMHBI HAaNIpaBJieH Ha (pOpMUpPOBaHKE CIIETYIOUIMX KOMIIETEHIUN B
cootBercTBur ¢ ®I'OC BO, OOII BO u npuoOpereHus ciaenyromux 3HaHHi, YMEHH, HABBIKOB U
(w1n) ombITa NEATETBHOCTH:

®opMmupyemasi NHaukaTop 10CTHKEHUSA Ilepeuennb

KOMITeTeHIIUSsI KOMIIETeHIIHH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(kon M popmyaupoBka) | (koa u GopMyJTHPOBKA)
YHuBepcaJibHble KOMIIETEHIIMHU

YK-1 Hn-yK-1.1 3HaTh:
Crioco0eH ocyIecTBsATh | 3HAET MPUHLUIIBI cOOpa, METO/Ibl U COBPEMEHHBIE CPEICTBA U
MONCK, KPUTHUYECKHHA otbopa u 06001eHns TEXHOJIOTHH MOWCKa MH(POpMaLIUU
aHaJIM3 U CUHTE3 nHpopManuu Ymers:
uHpopmaiun, npumenats | U-YK-1.2 MPUMEHSTh METOJIMKH MOKCKa, cOopa u
CHCTEMHBIH MOAX0A A1s1 | YMeEeT COOTHOCUTD 00paboTku HH(OpPMALIHNH, OCYILECTBISATH
pelIeHHs OCTABICHHBIX | Pa3HOPOJHBIE SABJICHUS U OLIEHKY aJeKBaTHOCTH WH(POPMAIIIH
3amaq CUCTEMaTH3UPOBATh UX B Baaners HaBbIKaMu:
paMkax u30paHHBIX BUJIOB | MOMCKa MHQOpMAIMK B HHPOPMAIIMOHHBIX
npodeccuoHanbHON WCTOYHHUKAX, aHAIN3a U CUCTEMaTH3aLu1
JeSITeTbHOCTH HHpOpMaIUH
HN-YK-1.3

NmeeT npakTudeckuit
OTIBIT PabOTHI C
MHGOPMAIMOHHBIMH
MCTOYHUKAMH, OIIBIT
HAY4YHOT'O MOUCKaA,
CO3JIaHMsI HAyYHBIX

TEKCTOB
Oo0menpodgeccuoHalbHbIEe KOMIIETEHIIUH
OIK-1 | M-OIIK-1.1 | 3uare:




Crnocoben
KOHCYJBTHPOBATh U
HCIIOJIb30BaTh
(hyHIaMeHTaILHBIC
3HaHUSA B 00JIaCTH
MaTeMaTHIECKOTO
aHaIn3a, KOMIUIEKCHOTO
U QYHKIHMOHAIEHOTO
aHanm3a anreopsl,
AHAIIUTUYECKOUN
TCOMETPUH,
mudhepeHnnanbHOM
TE€OMETPHH U TOMOJIOTHH,
g hepeHIInaATbHBIX
YpaBHEHUH, TUCKPETHON
MaTEeMaTHKH H
MaTeMaTUYECKOH JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MAaTeMaTHUYECKON
CTaTHCTUKU U CIy4YaiHBIX
MIPOIIECCOB, YUCICHHBIX
METOJ0B, TEOPETUUECKOI
MEXaHHKH B
npodeccuoHaIbHON
JEeSTeTbHOCTH

O6namaer 0a30BBIMU
3HAHWSMH, [TOTYYCHHBIMU
B o0Onactu
MaTeMaTHUYCCKUX U (VJIH)
€CTECTBCHHBIX HayK
H-OIIK-1.2

YMeer UCIob30BaTh UX B
npohecCUOHATBHOMN
JIeSITeIbHOCTH
N-OIIK-1.3

HMeeT HaBBIKH BHIOOpA
METO/IOB PEIICHHUS 33124
podeCCHOHATTEHOM
JESITEIHHOCTH Ha OCHOBE
TEOPETUUYECKUX 3HAHUM

- BOBMOYXHOCTH KOOPAMHATHOTO METOJA IS
WCCIIEIOBAHNS TEOMETPHUUECKUX W
anredpanvaeckux

00BEKTOB;

- OCHOBHBIE BUJIbl YPABHEHU MTPOCTEUIINX
TeOMETPUYECKIX OOBEKTOB OCHOBHBIE 33124
BEKTOPHOH aJreOphl M METO/IbI UX PEIICHUS;
- OCHOBHBIC MTOHATHS ap(UHHONH TCOMETPUH,
aGuHHBIX IPeoOpa3oBaHU IIOCKOCTH H
MPOCTPAHCTBRA;

- OTIPE/ICIICHUS U CBOWMCTBAa MAaTEeMaTUYCCKHIX
00BEKTOB, UCIIOIB3YEMBIX B KypCe;

- (hOopMyIIMPOBKH YTBEPKACHHUH,

METO/IbI UX JIOKAa3aTeILCTBA, BOZMOXKHEIC
cthepsl WX TPHUITOKESHUN

Ymersb:

- HCCJICIOBATh MPOCTEHININE TeOMETPHUUSCKUE
00BEKTHI 110 UX YPABHEHUSIM B Pa3TUUHBIX
CHUCTeMax KOOPJIUHAT;

- pelaTh 3aa4u TEOPETUICCKOTO U
MIPHUKJIATHOTO XapaKTepa U3 pa3InIHbIX
pa3aenoB Kypca aHaTUTHIECKOW T€OMETPHH;
- IOKa3bIBaTh YTBEPKICHUS, OTIFICHIBATH
CTPOEHHE HEKOTOPBIX KJIACCOB
Te€OMETPHYECKUX TPYIIIT

Baagers:

- MAaTCMAaTUYCCKHUM aIraparomM
aHAJIUTUYCCKON TEOMETPHH;

- METOJIJaMH JTOKA3aTeNbCTBA YTBEPKICHHIA,

- IPUMCHCHUEM METOJI0B AHAITUTHYECKOM
TeOMETPUU U BEKTOPHOM anreOpsl B
CMEXHBIX JUCIHIUIHHAX

4. O0beM, CTPYKTYpA U co/iepKaHue TUCHUILTHHBI

OO61as TpyA0eMKOCTh IUCHHUIUINHBI COCTaBIsIeT 5 3a4eTHhIX equHuIl, 180 akaz. gacos.

Ne TembI (pa3nesibl) Buasbl y4eOHbIX 3aHATHI, DopMBbI TEKYIEr0 KOHTPOJIS
n/n AUCHUILIHNHBI, BKJIIOYASl CAMOCTOSITEILHYIO ycmeBaeMocTH
HX CO/Iep:KaHHe padoTy CTY/AeHTOB,
U UX TPYA0eMKOCTh ®opMa NpoOMe:KyTOYHOMI
o (B akaieMHU4€eCKHX Yacax) aTTecTallu
E KontakTnas pagora (no cemecmpam)
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1 |BBoxnas nexuus 1
2 DJIeMEHTHI BEKTOPHOM 1 5 6 5 10 3amanust 1
anredpsl CaMOCTOSITETFHON PabOThI




AddunHag u npsAMOyTronbHas
3 |cHCTeMBI KOOPAWHAT Ha 1 1 2 6
TJIOCKOCTH U B IPOCTPAHCTBE

3amanus 1d
CaMOCTOSITEITLHOU Pa0OTHI

3aganust It

4 |IIpsimMast Ha IJIOCKOCTH 1 4 4 2 10 .
CaMOCTOSITEITLHOM pabOTHI

Saganus s
[TockocTh 1 ipsiMas B a &

5 DOCTPAHCTRE 1 6 6 2 12 |camocTosTENHHOM PabOTHI
pocTp Konrtponbnas pabora Nel
[Tpeobpa3oBanne KOOPIHHAT
3amaHus It
6 |Ha MIOCKOCTHU U B 1 2 2 6 o
CaMOCTOSITETbHOM PadoThI
MPOCTPAHCTBE
3amanus I
7 |[lonspHbIE KOOPAUHATHI 1 2 2 6 A 8 .
CaMOCTOSITEITLHOM pabOTHI
3amaHus s
8 |KpuBbie BTOporo nopsaka 1 6 6 2 10 A g .
CaMOCTOSITETIbHOMN PabOoTHI
IToBepxHOCTH BTOPOTO 3anarust ps
9 p p 1 4 4 12 |camocTosTENBHOM PabOTHI

nopsaaxa Kontponbnas pabora Ne2

2 | 0,5 33,5 hk3amen

HUTOI'O 32 | 32 10 | 0,5 |105,5

Conep:xaHue pa3iesioB JUCHUTLIHHBI:

Tema 1. BBoanas Jexkuus

Wcrtopuueckuii 0030p pasButusi reomerpun. Ponb reomerpun B matemartuke. [Ipeamer u
METO/]] aHAIMTUYECKOU FEOMETPHH.

Tema 2. J1eMeHTHI BEeKTOPHOI aJredpbl

2.1. HanpaBnennsle otpe3ku. Bekropsl. CioxkeHHe M BbIUMTAaHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4MCJO. JIMHEHHas 3aBUCUMOCTb BEKTOPOB M €€ CBOMCTBA. ['eOMeTpHYECKHI CMBICI
JMHEMHON 3aBUCUMOCTH BEKTOPOB Ha IUIOCKOCTH M B IPOCTPAaHCTBE. BEKTOpHOE NpoCTpaHCTBO
cBOOOIHBIX BeKTOpOB. [lonmpocTpanctBo. baszuc. Pazmeprocts. Koopaunare! BekTopa B adhhpuHHOM
Oazuce.

2.2. CkangpHoe NpPOM3BEJCHHE BEKTOPOB Ha IUIOCKOCTH U B IPOCTPAHCTBE.
OproHopmMupoBaHHbIi 6a3uc. OpTOHOPMUPOBaHHBIN O0a3uc. BripaxkeHne cKaasipHOTro MPOU3BEAECHUS
yepe3 KOOpAUHAThl BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce. CBOMCTBA CKaJISPHOTO MPOU3BEICHHUSL.
Hanpasisromuye KOCUHYCHI.

2.3. OpueHnranus mpocTpancTBa. BekropHoe nmpousBeneHne BeKTopoB. CBOKWCTBA BEKTOPHOTO
Ipou3BeIeHUs. BbIpaskeHne BEKTOPHOTO MPOU3BEACHHS BEKTOPOB UEPE3 X KOOPAUHATHI B IIPABOM
OpTOHOpPMHpPOBaHHOM Oazuce. [IpuMeHeHne BEKTOPHOTO MPOU3BEACHUS AJI1 HaXOKICHUS TUIOIIA N
napajuleJIorpaMMa U TpeyrosibHuKa. Kpurepuii KoJUIMHEapHOCTH BEKTOPOB.

2.4. CMemaHHOe TPOM3BEJIEHUE BEKTOPOB. BplpakeHHe CMEIIAaHHOTO MPOU3BEIECHUS
BEKTOPOB Yepe3 MX KOOPAMHATHI B IIPAaBOM OPTOHOPMHUPOBaHHOM Oa3uce. CBoIcTBa CMEIIAaHHOTO
npousBeneHus. [Ipumenenue aiis BBHIYUCICHHS OObema Mapasuielsienuiena, Terpasapa. JlBoitHoe
BEKTOPHOE IIPOU3BEACHUE.

Tema 3. AppunHasi U NPAMOYroJIbHASI CHUCTEMbl KOOPAMHAT HA IJIOCKOCTHM U B
NPOCTPAaHCTBE

[Tonsitus adpduHHON U TPAMOYTOJIBLHOM 1€KapTOBOW CHUCTEMBI KOOPAWHAT Ha MJIOCKOCTH U B
npocTpaHcTBe. JlmHa oTpes3ka, AeJeHUe OTpe3Ka B JaHHOM OTHouleHMH. Ilnomane TpeyronbHuka
yepe3 KOOPJIMHATHI €ro BEPIIUH (Ha MIIOCKOCTH).

Tema 4. IIpsiMmasi Ha VIOCKOCTH

4.1. Tlpsmas Ha miockoctu. OOmiee ypaBHeHHe. YacTHble ciydau. YpaBHEHHE MPSMOW B
oTpe3kax. Hampasnsromuii BekTop npsAMoi. BekrtopHoe ypaBHeHue npsmoi. KaHoHuueckoe u
napaMeTpuueckue ypaBHEHHUS MpsAMOM. YpaBHEHHE MPSMOM € YIJIOBBIM KO3(PHUIIUEHTOM.
HopmupoBanHoe ypaBHEHUE NPSAMOM. YpaBHEHHE IPSAMON, IPOXOJAIIEH Uepe3 1BE€ JaHHbBIE TOUKH.



4.2. B3anMHO€ pacrloOJOKEHHUE [BYX MpPSAMBIX Ha IJIOCKOCTU. YTOJ MEXIY HPSIMBIMU.
VYcnoBus napajyieIbHOCTH U MEPIIEHUKYIISIPHOCTH NMPSMBIX. PaccTossHME OT TOYKH 10 IPSIMOM.

4.3. ITyyok npsIMBIX Ha IUIOCKOCTU. YPaBHEHME ITydKa HPAMBIX Ha IockocTu. Teopema o
MIPEACTABICHUM YPAaBHEHUU MPSMBIX ITYUKa.

Tema S. IL1ockocTh M IpsAAMast B IPOCTPAHCTBE

5.1. IInockocth B mpocTpanctBe. OOmiee ypaBHeHHE. YacTHbIE ciydau. YpaBHEHHE
IUIOCKOCTH B OTpe3Kax. BekTopHoe M mapamerpuyeckue ypaBHeHUs miockoctu. HopmupoBanHoe
YpPaBHEHUE IUIOCKOCTH. YTOJI MEXAY JBYMs IUIOCKOCTAMH. B3auMHOE pacronoeHue [BYX
IJIOCKOCTEM B NPOCTpaHCTBE. PaccTtosstHne 0  TOYkM 10 IUIOCKOCTU. Ilydok 1mmockocreil B
IIPOCTPAHCTBE.

5.2. Ilpsmas B mpocTpaHcTBe. PasinuHble BUABI ypaBHEHUH NpPSAMON B IPOCTPAaHCTBE:
KAaHOHMYECKHE, BEKTOPHOE M IapaMeTpUYeCKHWe YypaBHEHHMs mnpsaAMou. Ilpsmas kak JuHuA
IIEPECEUCHMS IBYX IUIOCKOCTEH.

5.3. Yron Mexay npsMbIMU, YTOJI MEXAY NPsIMOM U MJIOCKOCTHIO. B3anMHOE pacmnosioxkeHne
IpsIMOM U INIOCKOCTU B IPOCTPAHCTBE. B3anMHOE pacrnosoKeHUe IBYX MPSIMBIX B IPOCTPAHCTBE.
PaccrosiHue OT TOUKH 10 PSAMOM B POCTPAHCTBE. PaccTossHrE MEX Ty IBYMS IPSIMBIMH.

Tema 6. [IpeoOpazoBaHue KOOPAMHAT HA MJIOCKOCTH H B IIPOCTPAHTCBE

6.1. IIpeobpazoBanue KOOpAUHAT Ha TUIOCKOCTH U B MPOCTpaHCTBE. Matpuiia nepexoaa K
HOBOMY 0a3ucy. CBs3b CTapbIX U HOBBIX KOOpP/MHAT.

6.2. Ilepexon OT OAHOW NPSIMOYIOJBHOW CUCTEMBI KOOPIMHAT K JAPYrOod Ha IUIOCKOCTH.
[Tepexo OT 0J1HOM NPSAMOYTOJIBLHON CUCTEMBI KOOPAMHAT K IpYroi B IpocTpancTBe. OpTOroHanbHbIE
MaTpULIBl KaK MaTpHIbl IepexoAa OT OJHOTO0 OPTOHOPMHPOBAHHOrO Oaszuca K JIPYyroMmy
OPTOHOPMHPOBAHHOMY 0Oazucy.

Tema 7. IlonsipHbIe KOOPAMHATHI

[longpHas cucremMa KOOpIMHAT Ha IUIOCKOCTU. CBs3b MPSMOYTOJIBHBIX M IOJISIPHBIX
koopauHat. Cepudeckue U HUIHMHIPHUECKUE KOOPAUHATHI.

Tema 8. KpuBble BTOpOro nopsiika

8.1. DOmmunc. Onpenenenue. BoiBoa kaHoHuyeckoro ypaBHeHHs. MccnemoBanue (opmbl
DIUIAIICA. DKCIEHTPHUCUTET, (OKAIbHBIE PAAMYChl M TUPEKTPHCHI iuunca. llapamerpuueckue
ypaBHeHus umunca. KacarenpHas K 2JmIcy B €ro Touke. OnNTHYECKOe CBONCTBO JUINIICA.

8.2. I'mnep6ona. Onpenenenne. BreiBoa kaHOHMUECKOTo ypaBHeHuUs. MccnenoBanue Gpopmer
runepOosibl. DKCIEHTPUCHUTET, (POKAbHbIE PAJUYChl U JUPEKTpUCH] runepOosl. [Tapamerpuueckue
ypaBHeHus runepoosl. KacarensHas k runep6oiie B ee Touke. ONTHYECKOE CBOMCTBO TUTIEPOOIIBI.

8.3. IlapaGona. Onpenenenue. BoiBoj kaHOHMUYecKoro ypaBHeHus. MccnenoBanue Gpopmbl
napabosibl. DKCHEHTPUCUTET, (POKaIbHBIM paauyc W aupekTpuca mnapabosbl. [lapamerpuueckue
ypaBHeHMs napabossl. KacatenbHas k mapa0ose B ee Touke. ONTHUECKOE CBOMCTBO Mapadosibl.

8.4. OTHOIICHHE PACCTOSHUS MPOU3BOJIBLHOM TOYKH JIUIHICA (THIIEPOOIBI, TapadoiIbl) 10
¢dokyca K pacCTOSHUIO OT HEE JI0 COOTBETCTBYIOIEH 3TOMY (DOKYCY TUPEKTPHUCHI. YpaBHEHMS
AIITUIICA, TUIIEPOOIIBI U TapadoJIbl B MOJIIPHBIX KOOPAUHATAX.

8.5. Kimaccudukanus KpuBbIX BTOporo nopsjka. I[lpuBeaenune kBagpatuaHoil GopMbl OT ABYX
MEPEMEHHBIX K KaHOHMYECKOMY BHJly. XapaKTepUCTUYECKOe ypaBHEHHE. [J1aBHbIE HampaBiIeHUS
(rmaBHBIE OCH) KpHUBOI BTOpOro nopsiaka. [lpeoGpa3oBanue KpuBoit BTOPOTro Mopsika mpy moBOpPoTe.
IleHTp cUMMETpUHM KPUBBIX BTOpOro mopsjaka. HaxoxkaeHne KaHOHUYECKOW CHCTEMbl KOOpPJUHAT.
Knaccugukanuss HeHTpaJbHBIX KPHUBBIX BTOpOro mnopsnaka. Knaccupukanusi KpHUBBIX BTOpPOTO
MOpsIIKa B HEIEHTPAIBHOM (TTapaboIMvIecKoM) cirydae.

Tema 9. IloBepXxHOCTH BTOPOI0 MOPSAKA

Kanonndeckue ypaBHEHHsS MOBEPXHOCTEW BTOoporo mopsaka. Merox cedenmit. Cdepa.
Onnmuncoua. ['unepbonona (OTHOMONOCTHBIN, IBYMOJOCTHBIN). [lapabonoun (SIIUNTHYECKHIA,
runep6onuyeckuii). Konyc Broporo mnopsiaka. Llunuuap BToporo mnopsiaka (3UIMINTHYECKHH,
runepoonuyeckuit, mapadonuueckuit). [loBepxHoctu BparieHus.



5. OOpa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHCJI€ TEXHOJOTHHM JJIEKTPOHHOrO O0y4YeHUs W
AUCTAHIIHOHHbIe o00pa3oBaTe/ibHble TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIEeCTBIEHUH
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

B nporecce 00ydeHust HCIIONIB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIC TEXHOIOTUH:

BBoaHasi 1eKIUA — JACT IIEPBOE LEIOCTHOE IIPEICTABICHNE O JUCLHUIIIIMHE U OPUEHTUPYET
CTyJEHTa B CUCTEME HM3yuyeHUs NaHHOW MUCUUIUIMHBI. CTYIAEHTBl 3HAKOMATCA C Ha3HAuYE€HUEM U
3aauaMy Kypca, ero poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHMIUIMH U B CUCTEME IOATOTOBKHU B
nenom. Jlaercst kpaTkuii 0030p Kypca, UCTOPHs Pa3BUTHs HAYKU U MPAKTHKH, JOCTHXKEHUS B 9TOH
cdepe, IMEHA U3BECTHBIX YYEHBIX, M3JIaraloTCs MEPCIeKTUBHBIC HANpaBJICHUs ucciepoBaHuii. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOIMYECKHE U OpPraHU3alMOHHbIE 0COOEHHOCTH PadOTHI B paMKax
JAHHOM JMCUMIUIMHBL, a TAKXKE TACTCS aHAJIN3 PEKOMEHAYeMOH y4eOHO-MEeTOANYECKON TNTepaTyphl.

AKafeMH4YeCcKas JIeKIHUs € JJeMeHTaMH JIEKIHH-0ecelAbl — IIOCIENOBATEIbHOE H3JI0-
JKEHUE MAaTepuaa, OCYILIECTBIAEMOE IMPEUMYIIECTBEHHO B BHMJE MOHOJIOra IIPENOJaBaTEIIA.
OneMeHTHI JIeKIuu-0ece /bl 00ecreunBa0T KOHTAKT MPENoAaBaTeNs ¢ ayIMTOPUEH, YTO O3BOJIAET
NPUBJIEKaTh BHUMAHUE CTY/ICHTOB K HanOoJee BaKHBIM TeMaM JUCIUIUIMHBL, aKTHBHO BOBJIEKATh X
B yueOHBII mpolecc, KOHTPOJIUPOBATh TEMII U3JI0KEHHUS y4yeOHOro mMarepuaiga B 3aBUCUMOCTH OT
YPOBHSI €70 BOCIIPHUSATHS.

IIpakTHYeckoe 3aHSATHE — 3aHATUE, ITOCBSIICHHOEC OCBOCHHMIO KOHKPETHBIX YMEHHMU U
HAaBBIKOB I10 3aKPETUICHHIO TIOJYYCHHBIX Ha JICKI[UU 3HAHHUM.

KoncyabTauuu — BuJ y4eOHBIX 3aHATHHA, SBISIONMICA OAHOH W3 (OPM KOHTPOJIS
CaMOCTOSTENIbHON paboThl CTyIeHTOB. Ha KOHCYJIbTaMsX 110 IPOCchOe CTYJEHTOB pacCMaTpUBAOTCS
HauOoJiee CI0KHbIE MOMEHTBI IIPU OCBOCHUU MaTepHaja JUCLUIUIMHBL, IpenojaBareib OTBeYaeT Ha
BOIIPOCHI CTYZICHTOB, KOTOPbIE BOZHUKAIOT Y HUX B IPOLIECCE CAMOCTOSITEIbHON paboThI.

6. IlepeyeHb JIMIEH3MOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3yeMOr0 MpPH OCYHIeCTBJEHHH 00pa30BaTelIbHOr0 mpolecca IO
AUCIHHUIIMHE

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbHOTO MPoliecca MO AUCIUILITNHE UCTIOIb3YIOTCS:

s (GOPMUPOBAHUS MATEPUANOB MM TEKYIIETO KOHTPOJSI yCIIEeBAEMOCTH W TMPOBEACHUS
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUSI METOAMUECKUX MATEPUAIIOB IO TUCIUILINHE:

- nporpammbl Microsoft Office;

- u3areabckasa cucreMa LaTex;

- Adobe Acrobat Reader.

7. TlepeyeHb cOBpeMeHHBbIX MNpPodecCHOHANBHBIX 0a3 [JaHHBIX W HMH(POPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJEHHH 00pa3oBaTe/JbLHOI0 Ipouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B nporiecce ocyiecTBiaeHust 00pa3zoBaTeNbHOTO MpoLecca Mo AUCHUIUINHE HCIOTIb3YETCs
- ABTOMaTH3MpOBaHHas O6nbIuoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

- DnektpoHHas OubroTeuHas cucrema «fOpaitr» https://urait.ru

- DnekTponHas 6ubauoreunas cucremMa «KOHCYIbTaHT CTyJIEHTa)»
https://www.studentlibrary.ru


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb OCHOBHOIi M IONIOJTHUTEILHOMN y4e0HOIi JIUTepaTypbl, pecypcoB HH(POPMALHOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «UHTepHeT» (MPM HEOOXOAMMOCTH), PEKOMEHAYyeMbIX sl
OCBOCHMS IMCIUIIIHHBI

a) OCHOBHAsI JIMTepaTrypa
1. Anekcanapos, [1. C. Kypc aHanmuTraeckoil TeOMEeTpUHU U JTMHEHHOM anreOpsl : y4eOHUK IS
By30B — Cankr-IlerepOypr : Jlans, 2021. https://e.lanbook.com/book/176667
2. bexnemumera JI. A., IlerpoBuu A. 1O. , Uy6apos 1. A. COopHUK 33a/1a4 110 aHATUTUYECKON
reoOMeTpUH M JIMHEeHHO# anrebpe: ydeOHoe mocobue - Mocksa: OU3MATIIUT, 2006.
https://www.studentlibrary.ru/ru/doc/ISBN5922100106-SCN0000/000.html

0) 10MOJTHUTEIbHAS JIATEepaTypa
1. Aranacsn JI. C. Anamutmdeckas reomerpus. U.1, AHanuTudeckas reoMeTpus Ha
mrockocTH. - M.: IIpocsemienue, 1967.
2. B. A. Unpun, O. I'. Tlo3Hsak AHanuThdeckass reoMeTpus: YUYeOHHK I BY30B. - M.:
dusMariuT, 2002. https://www.studentlibrary.ru/ru/doc/ISBN9785922105118-
SCNO0000/000.html
3. Monenog I1. C. Ananutrueckas reomeTpus: Y 4eOHUK s By30B. - M.: MI'Y, 1969.
4. TI. C. Mopenos, A. C. Ilapxomenko COOpHHUK 3a7a4 MO0 aHATUTHYECKON TeoMeTpuu. - M.;
WxeBck: Perynsaphas u xaoruueckas auHamuka, 2002.
5. Iloropenor A. B. Ananutuueckas reoMeTpus: YueOHUK s By30B. - M.: Hayka, 1978.
6. SI6nokoBa C. U. Jlekuuu mo Kypcy "AHanmuTmdeckas reomerpus': yde0. mocobue ais
By30B. U.1. - fpocnasins: Spl'Y, 2002. http://www.lib.uniyar.ac.ru/edocs/iuni/20020292.pdf
7. S6nokoBa C. U. Jlekuuun no kypcy "Anamutudeckas reometpus': ydeb. mocobOue st
By30B. U.2. - SIpocnasinse: SApl'Y, 2003. http://www.lib.uniyar.ac.ru/edocs/iuni/20030231.pdf

9. MartepuanbHo-TexHH4YecKasi 0a3a, HeoOXoaAMMAas VIS OCYLIECTBJIEHUSI 00Pa30BaTEILHOIO
npoiuecca no JMCUMIINHE

MartepuanbHO-TeXHUYECKass 0a3za, HeoOXxoauMmas ISl OCYIIECTBIECHHUS 00pa30BaTEIbHOTO
mpoliecca 1o AUCHUUIUIMHE BKIIIOUAeT B CBOM COCTaB CIielIUaTbHbIE TTOMEIICHHS:

- yueOHbIE ayIUTOPUU IJIs1 TPOBECHUS 3aHATUI JIEKIIMOHHOTO THUTIA;

- yueOHBIE ayIUTOPUU AJIsl IPOBECHUS MPAKTUYECKUX 3aHITHI (CEMHHAPOB);

- yueOHBIE ayIUTOPUH AJIsi IPOBEACHUS TPYITOBBIX M MHIUBUIYaTbHBIX KOHCYJIbTAIINNT;

- yueOHbIC ayTUTOPUU JJIsl POBEACHUS TEKYIIErO KOHTPOJIS U IPOMEKYTOUYHOM aTTECTAIINN;

- IOMEIICHUS IS CAaMOCTOSITEIHbHON paboTHI;

- TIOMEMICHUS ISl XpaHEHUS U MPOQUIAKTHIECKOTO 00CTYKUBaHUS TEXHUUECKUX CPEICTB
o0OyueHusl.

[Tomemienust i caMOCTOATEIBHOW pPabOThl OOYYAIOIIMXCS OCHAIIEHBl KOMIBIOTEPHON
TEXHUKOU C BO3MOXKHOCTBIO IIOAKIOYEHUA K CCETHU «I/IHTepHeT» A o0ecleueHUEM A0CTyna K
AIIEKTPOHHON MH(OpMaAIMOHHO-00pa3oBaTenbHOM cpeae SApl'Y.

ABTOp(BI):

JoueHT xadenps! anredpsl
U MaTeMaTU4eCcKOH JIOTUKH, K. (.-M. H. M.E. Copokuna


https://e.lanbook.com/book/176667
https://www.studentlibrary.ru/ru/doc/ISBN5922100106-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785922105118-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785922105118-SCN0000/000.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20020292.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20030231.pdf

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«AHAJIUTHYECKAs] TeOMeTPHsD)

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aATTEeCTAIUM CTY/IEeHTOB
0 AUCHMILIHHE

1. TunoBble KOHTPOJILHbIE 32IaHUSI M HHbIE MaTEePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

3anaHus 11l CaAMOCTOSITe/ILHOI padoThI
(maHHbBIC 3a/1aHUSI BBIOJIHSIOTCS CTYACHTOM CAMOCTOSITEIBHO
U IIpEeroiaBaTesieM B 0053aTeIbHOM MOPSIKE HE MPOBEPSIOTCS)

3aganus no reme Ne 2 «JjieMeHThI BEKTOPHOIi ajaredpbh»:

Paznen 2.1: Tlposeputh, uto BekTOpbl a=(4;6) u b=(-1;2) cocraBisOT 0a3uC BEKTOPHOTO
NPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB INIOCKOCTH U HAWTU KOOPIUHATHI BeKTOpa 8=(3;5) B 3TOM
Oasuce.

Paznen 2.2: lansl BekTopsl: a= 21 + 5) — 4k, b= —1 + 2j + 5k, c= 41 — j — 2k. Haiitu yron mexny
BeKTOpamu 2a+ b u c-b.

Pasnen 2.3: Haittu mmny Boicotsl AH Tpeyromsauka ABC, eciiu A(2;1;1), B(—2;0;1) u C(0;—1;-2).
Paznen 2.4: O6wvem terparapa EFGH pasen 15, F(—1; 0; 0), G(0; 1; 2), H(1; 1; 0). Haittu koopuHaThI
tTouku E, eciiu u3BECTHO, YTO OHA JIeKUT HA ocu Oy.

3ananus no teme Ne 3 «Ad¢puHHAS U NPAMOYT0JIbLHAS CHCTEMbI KOOPIAHHAT HA NJIOCKOCTH H
B IPOCTPAHCTBE»:

1) Haiitu miomans tpeyronsaika ABC, eciiu A(2; —4), B(—1; 3), C(5; —2).

2) Jlanbl xopauHaThl (3;—4) TOUKHU MepeceyeHus] MeuaH TPEyroJbHUKA U KOOPJIUHATHI JIBYX €ro
BepiuH: (5; —2) u (—1;0). Haiitu miomaap TpeyroibHHUKA.

3aganus no teme Ne 4 «IIpsimasi Ha MJIOCKOCTH:

Pa3nen 4.1: Haiitu yron HakioHa k ocu OX NpsAMOM, OTCEKAIOIIEN Ha OCSIX KOOPAMHAT OTPE3KU a=—4
ub=3.

Paznen 4.2: Hanmcate ypaBHeHUe NMPsIMOH, poxoasiei yepe3 Touky A(4;—1) u nepneHuKysp-
HOM npsimoii X +2y — 5 =0.

Paznen 4.3: Hanucats ypaBHeHHE NPSMOH, TPOXOAAIIEH depe3 TOUKY NepecedeHus NpsmMbIX 2X—Y+5
=0uX—Yy+ 1=0unepneHauKyasipHOI mpsimoit 6X —y = 0.

3aganus nmo teme Ne 5 «Ili10cKOCTH M NPsIMAas B IPOCTPAHCTBE» .

Paszpnen 5.1: Haittu yron mexny mnockoctsiMu 2x —4z+1=0uy+3z—-9=0.

Paznen 5.2: Ilpamas 3amaHa kak nepecedeHne miockocte 3x —2y +z—-9=0ux+y—-4=0.
Harnncats kaHOHMYECKHE U TapAMETPUUYECKUE YPABHEHUS JTAaHHON IIPSIMOM.

Paznen 5.3: lana uetsipexyronbHas mupamuga SABCD, A(1; 0; 0), B(0; 3; 4), C(0; —1; 3), D(2;-5;2),
S(0; 0; =7).

(a) Hatiti 00bem nupamust SABCD.

(b) Haiitu Beicoty SH rpanu SAB.

(c) Haiitu Beicoty SK nupamunst SABCD.

3aganus no teme Ne 6 «IIpeoOpazoBaHue KOOPAMHAT HA MJIOCKOCTH M B IIPOCTPAHTCBE» .



1) 3anucate popmynsl npeoOpa3oBaHus aQPUHHBIX CHCTEM KOOPAUHAT Ha MJIOCKOCTH B KaXIOM U3
CIIEIYIOIIUX CIIY4aeB, €CIU JaHbl KOOPAMHATHI HOBOT'O Hayajla U HOBBIX KOOPAMHATHBIX BEKTOPOB B
CTapou CHUCTEME:

a) e'1=(4, 3), ¢2=(6, 5), O'(3, -1);

0) e'1=(1, 0), e'2=(6, 1), O'(2, 5).

2) Han xBaapatr ABCD co cTroponoii, paBHo# a. [lycte HanpaBiennsie npsimbie AB u AD sBisitores
OCSIMM KOOpJAMHAT cTapoil cucrembl (AB — niepBas ocb, AD — Bropast). B kaxziom u3 cienyrommx
Clly4aeB HamucaTh (OpMyJibl IPeoOpa3oBaHUs MPSIMOYTOJIbHBIX JEKApTOBBIX KOOPIMHAT, €CIH 32
HOBBIE KOOPAMHATHBIE OCH MPUHATHI HAIIPABJICHHBIC TPSMBIE:

a) nepas ocb AC, BTopas ock BD,;

0) mepsas ocs CD, BTOpas oce CB.

3ananus nmo teme Ne 7 «Iloasipabie KOOPAUHATHD):

1) IpsmoyronbHas JeKapTOBa W MOJSpPHAs CHUCTEMa KOOPAMHAT CBS3aHBl TaK JK€, KaKk U B
npenpayei 3amade. HailTh mpsMoyroipHbIe KOOPIMHATHI CIEAYIOUIMX TOYEK, €CIH JaHbl UX
noJisipHbIe KoopauHaThl: K(6; 1/2), L(—1; n/3), M(2; —n/8), N(-3; 0).

2) ITocTpouTh CIICAYIONIHME JIMHUU B MOJISIPHON CHCTEME KOOPAUHAT (a B35Th paBHBIM 1):

a) r = aQ (apxuMe0Ba CIIUpalib),

b) r=a(l — cos ¢) (kapauonma),

C) r2 = a%cos 2¢ (1eMHNCKaTa),

d) r = a/¢ (runepboauveckas Crupaib),

e)r=a(l + 2 cos ¢) (ynurka [lackans).

3ananus no teme Ne 8 «KpuBbie BTOPOro nmopsiika:

Paznen 8.1: CocraBUTh KAHOHMYECKOE YpAaBHEHUE JJUIMIICA, IPOXOJALIEro uepe3 Touky M(3; —2),
eciu ero 0oJblIas MoJIyoCh paBHa 4.

Paznen 8.2: Hammcarh KaHOHMYECKOE ypaBHEHHE TUIIEpOOIbI, PAaCCTOSHHUE MeEXAy (QoKycaMu
KOTOPOH paBHO 6, a SKCLEHTPUCUTET PaBeH 2.

Paznen 8.3: Haiitu paccrosinue oT okyca mapabosibl y2 = —8x 10 npsimoit 5x +2y — 1 =0.

Pasnen 8.4: Jlan smmunc X%/20+y?/10=1. Hamucath ypaBHEHHE 5TOTO JIUTUIICA B MOAPHOI CHCTeMe
KOOpJIMHAT, MOJIF0OC KOTOPOM HaXxOUTCS B OJJHOM U3 (DOKYCOB 3JUIUIICA, A MOJIIPHAsl OCh HaIlpaBJIeHA
B CTOPOHY BTOPOro (oKyca.

Paznen 8.5: IlpuBecTu crienyroniue ypaBHEHUS! K KAHOHUYECKOMY BUITY:

a) 4x? — 25y —4x — 10y — 1 =0;

b) X2 — 2V3xy — y>+ 8 =0,

3aganus nmo teme Ne 9 «IloBepXHOCTH BTOPOI0 MOPSAKA

1) HccrnenoBath METOJIOM CEUYEHHI MOBEPXHOCTh BTOPOTO MOPS/IKA, 33aHHYIO B MPSIMOYTOJIBHOI
JIeKapTOBO# CHCTeMe KOOPMHAT ypaBHeHHeM 2x2 — 3y? — 272 — 8x + 6y — 2z — 21 = 0.

2) Haiiti mpoekiuio Ha MmiIockocTh OXy JMHHUU TEPECeYCeHUs] OJHOMOJIOCTHOTO THIIEepOOIonIa
X?/16+y?/16-2%/4=1 mnockocThIO X = 2Z.

Kontpoabnas padora Ne 1
(mpoBepka chopmupoannoctu OITK-1, unaukaropst M-OI1K-1.1, U-OI1K-1.2, U-OIIK-1.3)

IIpumeps! 3aganmii:

1. ABCA:B:C: — tpeyronbHas npusma. Haiiti koopaunatsl BektopoB ACy, B1C, AiK, rie K —
Touka nepecedeHus quaroHaie rpaau AA1B1B, u C1E, rie E — Touka, nensiimas orpe3okx BC
B otHouiennu a/b, B 6azuce AB, AC, AA1.

2. Jlau Beimykibii yetsipexyronbauk ABCD, A(2,a), B(-5,-1), C(-b,a-3). Haiiti koopauHaThI
BepunHbl D, ecnu u3BecTHO, 4TO TOuka nepeceueHus auaronanei K pemur orpesok AC B



OTHOILIEHHH Y2, a oTpe3ok BD B ortHomenun %. Haiitu mmomans ABCD u yrom mexnay
muarogainsamu AC u BD.
3. OcHoBanue yetbipexyronbHoii nmupamuasl SABCD — mapamienorpamm ABCD, A(a,0,-1),

B(0,-2,b), D(4,5,-2), S(2,2,2). Haiitu:

a)  koopauHaThl TOUKH C;

b)  momans rpanu SBC;

C)  yroi Mexay IuaroHaibio ocHoBanus BD u peOpom SA,;

d)  o6wvem mupamuasr SABCD;

e)  BeicoTy SH nupamusr;

f)  koopmuHatel TOukH H.

KonTpoabsHnas padora Ne 2
(mpoBepka chopmupoBanHoctu OIK-1, unaukaropsr U-OI1K-1.1, U-OI1K-1.2, M-OI1K-1.3)

IIpumepsbl 3a1aHuMii:

1. HamucaTh KaHOHHMYECKOE YypaBHEHHE TIHNepOoibl, npoxondmeil yepe3 Touky (1,2),
ACUMIITOTAMH KOTOPOH CITyXKaT mpsimMbie Y=X/2 u y=-X/2.

2. Hammcare ypaBHeHHe mapaboJbl, OCBIO KOTOPOH CIyXUT mpsimas X+y+1=0 u koTtopas
npoxoauT uepe3 Touku (0, 0) u (0, 1).

3. TloctpouTh KpHUBYIO M HAWTH KOOPAWHATHI (POKYCOB, YPABHEHHS TUPEKTPHC U ACHUMIITOT,
ecJIH OHM CYIIECTBYIOT: 9x° + 16y? - 54x + 64y +1 = 0.

4. CocTaBUTh ypaBHEHHE KacaTelbHOH K smaumncy X2/16+y?/9=1, npoxoasmeii depe3 TOUKY
(0:4).

5. HaiiTu ocTpblii yroi Mexmy oOpasylomIMMH KOHyca X>+y?-z?=(0, 1O KOTOPBIM €ro
nepecekaer miockocTh Sx+10y-11z-0.

[IpaBuia BeicTaBJIEHUS OLIEHKH IO pPe3yJIbTaTaM KOHTPOJIbHOI padoThl

OreHka mo pe3ynbTaTaM KOHTPOJIBHON paOOThl CYUTACTCS MO CIEAYIOIIEMY MPUHIIMITY:

- IPaBUJILHO BBHITIOJIHEHHOE 3a/1aHue (MM MYHKT 3a7aHusi 3 B IEPBOl KOHTPOJIHLHOM padoTe)
— 1 Gam;

- YaCTUYHO BBIMIOJHEHHOE 3aJjaHue (UM MYHKT 3aJaHusl 3 B MepBOl KOHTPOJIbHOHN padoTe) —
ot 0,1 10 0,9 Ganna B 3aBUCUMOCTH OT JIOJIM PEIIEHHOTO MPaBUIIBHO;

- Jlanee BBIYUCIAETCS MPOIEHT, KOTOPBI COCTaBISET CyMMapHOE KOJHYECTBO OallsioB,
HAaOpaHHBIX CTYJACHTOM 32 BBIMOJIHEHHE PabOThl, 0T MAKCUMAaJIbHOTO KOJMYECTBA OAIIIOB;

- 95%-100% coOTBETCTBYET OLIEHKE «OTIMYHO», He MeHee 80%, HO MeHbIIe 95% - olleHKe
«xopouo», He MeHee 60%, Ho meHble 80% - OLIEHKE «yIOBIETBOPUTEIIBHOY», MEHBIIUNA MPOLIEHT
COOTBETCTBYET OLIEHKE «HEYAOBJIETBOPUTENHbHO» (YMEHHUS M HABBIKM Ha JAHHOM ATare OCBOSHUS
JTUCITUIIMHBL He COPMUPOBAHBI).

2. CnMcoK BONPOCOB U 32/IaHUI /151 IPOBeJAeHUsI MPOMEKYTOYHOI aTTecTallNU

Choucok BOIIPOCOB K IK3aMEHY

1. DnemeHTHI BEKTOpPHOM anreOpbl B pocTpaHcTBe. Hampasiennsle oTpesku. Bekropel. CriokeHue
Y BBIYMTAHHE BEKTOPOB. YMHOXEHUE BEKTOPA Ha 4YMCIO. JIMHEWHas 3aBUCHMOCTh BEKTOPOB U €€
cBoiicTBa. l'eoMeTpuYecKUil CMBICI JIMHEHHON 3aBUCUMOCTHM BEKTOPOB HAa IIJIOCKOCTH M B
npocTpaHcTBe. BekTopHOe mpocTpaHcTBO CcBOOOAHBIX BekTOpoB. IllommpocrpancrBo. basuc.
Pasmepnocts. Koopannats! BekTopa B appuHHOM Oasuce.



2. CxansipHOE TpOM3BEIEHHE BEKTOPOB Ha IUIOCKOCTH M B MpocTpaHcTBe. OpTOHOPMHUPOBAHHBIH
6asuc. OpTOHOPMUPOBaHHBIM 0a3uc. BeipaxeHue CKaaspHOTO MPOU3BEACHUS Yepe3 KOOPAMHATHI
BEKTOPOB B OPTOHOPMHUpOBaHHOM Oazuce. CBoicTBa CKalIsipHOTO Mpou3BeneHus. Hampasisromue
KOCUHYCBI.

3. OpueHTtanusi mpocTpaHCTBa. BekTopHOe mpousBeneHHe BeKTOpoB. CBOWCTBA BEKTOPHOTO
IIpOU3BeIeHUs. BbIpaskeHne BEKTOPHOrO MPOU3BEACHHS BEKTOPOB UY€PE3 UX KOOPAUHATHI B IIPABOM
OpPTOHOPMHUPOBAHHOM Oazuce. [IpumeHeHne BEKTOPHOTO MPOU3BEACHUS Il HAXOXKICHHS TIOIa U
napajuieJIorpaMMa 1 TpeyrosibHuKa. Kpurepuii KoJUIMHEapHOCTH BEKTOPOB.

4. CMeliaHHOE NPOU3BEICHNE BEKTOPOB. BhIpaxkeHne CMEIIaHHOIO IIPOU3BEIEHUS BEKTOPOB Uepe3
UX KOOpJIMHAThl B IIPAaBOM OPTOHOPMHUpPOBAaHHOM Oa3uce. CBOICTBa CMELIAHHOTO NPOU3BEICHHUS.
[IpumeHeHre I BBIYHCICHUS OOBeMa Mapallielienumeaa, Terpadapa. JBoiiHOe BEKTOpHOE
IIPOU3BENICHUE.

5. IlpsimoyrosibHasg AekapToBa cCHCTEMa KOOPAMHAT Ha IUIOCKOCTM M B IIpocTpaHcTBe. JlinmHa
OTpe3Ka, JeJIEHUE OTPE3Ka B JaHHOM OTHOIIEHUH. [Inomans TpeyronbHuKa 4epe3 KOOPAUHATHI €ro
BEpILYH (Ha IJIOCKOCTH).

6. [Ipssmas Ha Tuiockoctu. OOmee ypaBHeHHE. YacTHbIE Ciiydan. YpaBHEHHUE NPSIMOM B OTpE3Kax.
Hanpapnsrommii  BexkTop npsimoil. BektopHoe ypaBHeHue mnpsmoi. KaHoHumueckoe w
napaMeTpUuecKue ypaBHEHHs HOpPSAMOH. YpaBHEHHE NpPSIMOM C yIMIOBBIM KO3 (UIMEHTOM.
HopmupoBanHoe ypaBHeHHE IPAMON. Y paBHEHHUE IPSIMON, IPOXOAAIIECH Yepes3 JBE JaHHbIE TOUKU.
7. B3aumMHOe pACHONIOKEHHE JBYX MPSIMbIX Ha IJIOCKOCTH. YTOJI MEXIy HPSMBIMU. Y CIIOBHS
NapajuIeJIbHOCTU U NEPIEHANKYISIPHOCTH NPAMBIX. PaccTosiHME OT TOUKH 10 MPSAMOH.

8. Ilydok mpsMbIX Ha IUIOCKOCTH. YpaBHEHHE IIyuyKa MpsMbIX Ha IUIOCKOCTH. Teopema o
IPEJICTAaBICHUN YPAaBHEHUH IPSIMBIX ITy4YKa.

9. IlnockocTts B mpoctpaHcTBe. OOuiee ypaBHeHue. YacTHble cilydau. YpaBHEHHME IJIOCKOCTU B
oTpe3kax. BekropHoe u mapameTrpuueckue ypaBHEHHUs IUIockocTH. HopMmupoBaHHOE ypaBHEHHE
IJIOCKOCTH.

10. Yron Mexay AByMs TUIOCKOCTSIME. B3anMHOE pacroyioxkeHne IBYX IIOCKOCTEH B IIPOCTPAHCTBE.
Paccrosnue o Touku 10 niuockocTy. [Iydok miuockocTeil B IpOCTPaHCTBE.

11. IIpsimas B mpocTpaHCcTBE. PaznuuHble BUAbl ypaBHEHUN IPSMOM B IPOCTPAHCTBE: KAHOHUYECKUE,
BEKTOPHOE M IapaMeTpUYECKHe ypaBHEHHs mpsMmou. [IpsmMas kak JIMHHA TepeceueHust ABYX
IUIOCKOCTEH. YT0JI MEKIy NMPSAMBIMH, YTOJI MEXAY MPSAMOM U IIIOCKOCThI0. B3anMHOe pacnonoxkeHue
IPSIMOM U TNIOCKOCTH B ITPOCTPAHCTBE.

12. B3auMHOE€ pacmojoKeHHe JIBYX MPSMBIX B MIPOCTPAHCTBE. PaccTosiHME OT TOYKHM /10 MPSIMOM B
IIPOCTPaHCTBE. PaccTossHME MEXY IBYMS IPSIMBIMHU.

13. TIpeoOpa3oBaHue KOOPAMHAT HA TUIOCKOCTH M B TPOCTpPaHCTBE. MaTpuIia rnepexojga K HOBOMY
6azucy. CBsA3b CTapblX M HOBBIX KoopauHat. Ilepexon OT 0AHOM NPSIMOYTOJIBHOM CHCTEMBI
KOOPAWHAT K APYroi Ha MIOCKOCTH.

14. Tlepexox OT OJIHOW MPSIMOYrOJBHOM CHUCTEMBI KOOpAMHAT K JApPYrodl B IPOCTPAHCTBE.
OpToroHanbHble MAaTPHUIBl KaK MaTpUIBI NEepexoda OT OJHOTO OPTOHOPMHUPOBAHHOro Oasuca K
JpyroMy OpTOHOPMHUPOBAHHOMY Oa3ucy.

15. Kpusble BTOpOro mopsaka Ha IUIOCKOCTH. Oiumrc. OmnpeneneHue. BbIBojg KaHOHHYECKOTO
ypaBHeHus. MccnenoBanue popmbl 3iutumnca. DKCHEHTPUCUTET, (POKaJIbHBIE PAANYChI U AUPEKTPUCHI
anmunca. [lapamerpuueckue ypaBHeHus asuiunca. KacarenapHas K auncy B ero Touke. Onruueckoe
CBOMCTBO JLIUIICA.

16. KpuBsle BTOpOrO mopsiaka Ha MIockocTd. ['unepboma. Onpenenenne. BoiBog KaHOHUYECKOTO
ypaBHeHus. MccnemnoBanue QopMbl runepOoibl. DKCHEHTPUCUTET, (OKaIbHBIE pPAaTUyChl U
nupekTpuckl runep6oisl. [lapamerpuueckue ypaBHenus runepOosnbl. KacarenbHas k runepbosie B ee
Touke. ONTHYEeCcKOe CBOMCTBO rUNepOOIIHI.

17. Kpusble BTOpOro mopsiika Ha ruiockoctd. [lapabGona. Onpenenenue. BbiBog KaHOHHYECKOTO
ypaBHeHus. MccnenoBanue ¢popmbl mapadosibl. IKCHEHTPUCHUTET, (POKATBHBIN paguyc U JUPEKTpHUca
napabonsl. [lapamerpuueckue ypaBHeHUsi mapabosbl. KacatenpHas Kk mapaboyie B €€ TOYKE.
OnTuyeckoe CBOMCTBO MapadoIbl.
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18. TMomsipHas cucrema KOOpAUHAT Ha TUIOCKOCTH. CBSI3b MPSMOYTOIBHBIX M MOJIIPHBIX KOOPAUHAT.
Cdepurueckue v IUIMHAPUIECKHE KOOPIUHATHI.

19. OrtHomIeHHEe pacCTOSHUS MPOU3BOJIBHON TOYKH AILIUICca (TUriepOoibl, mapadoisr) 10 Gokyca K
pPacCTOSHUIO OT Hee 10 COOTBETCTBYIOIIEH 3TOMY (OKYCYy AMPEKTPUCHL. YpaBHEHHs AIUIHIICA,
runepOoIIbl U mapabosibl B HOISAPHBIX KOOPIHMHATAX.

20. IlpuBenenue ypaBHEHHUs JIMHUW BTOPOTO MOPSAIKAa K KAHOHUYECKOMY BUAY U IOCTPOCHHUE €€
TOYEK.

21. KaHnoHMueckne ypaBHEHHS IOBEPXHOCTEW BToporo mnopsiaka. Merton ceuenuid. Cdepa.
Ommurncona. ['unepbonouns (0HONMOIOCTHBIN, TBYITOJIOCTHBIN).

22. Tlapabonoun (yumMNTUYECKHH, runiepooandeckuii). Konyc BToporo mopsaka.

23. lwmuaap BTOpOro TOpsAKa (DJUIMNTHYECKHUM, THUIEPOOTMUYECKUN, MmapaboMuecKuit).
[ToBepxHOCTH BpalieHusl.

3. HpaBnna BbICTABJ/ICHUA OLICHKH HA 3K3aMCHEC

B sk3ameHanMoHHBIe OMJIET BKJIIOYAETCS JIBa TEOPETHYECKMX Bompoca M 3ajnada. Ha
HOJTrOTOBKY K OTBETY JlaeTcsl He MeHee 1 yaca.

Ilo wuroram »5K3aMeHa BBICTABISIETCA OJIHA M3 OLEHOK: «OTIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTENILHOY» UIIU «HEYAOBIETBOPUTEIILHOY.

Onenka «OTJIHYHO» BBICTABIIAETCS CTYAECHTY, KOTOPBII AEMOHCTPUPYET INTyOOKOE U IIOJIHOE
BJIaACHUC COACPIKAHHUECM Marcpuajia u MMOHSATHHUHBIM arrmaparoM AWCHHUILIMHBI, YMCCT CBA3LIBATDH
TEOput0 C NpakTUKOoW. CTyIEHT AaeT pa3BepHYyTblE, IOJHBIE U YETKHE OTBETHI HA BOIIPOCHI
JK3aMEHALlUOHHOTO  Oujaera W JONOJHHUTENbHBIE  BONPOCHL,  COOJIIOJAET  JIOTUYECKYIO
II0CJIE0BATENBHOCTD IIPU U3JI0KEHUU MaTepUaa, F[paMOTHO MCIIOJIb3YEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYAEHTY, OTBET KOTOPOIO Ha B3K3aMEHE B LEIOM
COOTBCTCTBYIOT YKAa3aHHBIM BBIIMIC KPUTCPUAM, HO OTIMYACTCA MEHBIIICH O6CTO$[T€JII)HOCTI)IO,
NyOMHOM, OOOCHOBAaHHOCTBIO M TOJHOTOH. B oTBeTe MMEIOT MECTO OT/AEIbHbIE HETOYHOCTU
(HeCyIeCTBEHHBIE OMUOKH ), KOTOPBIEC UCIIPABIISIOTCS CAMUM CTYJIEHTOM TOCJIE TOTIOJHUTEIbHBIX U
(M) YTOYHSIIOLUX BOIIPOCOB 3K3aMeHaTopa.

Onenka «Y/10BJIETBOPUTEJbHO» BbICTABISAETCS CTYJIEHTY, KOTOPBIM JaeT HEIOCTATOYHO
MOJIHBIE U MOCTIeI0BaTEeNbHbIE OTBETH HAa BOIPOCHI SK3aMEHAIIMOHHOTO OUJIeTa U JIOTIOJIHUTEIbHbIE
BOIIPOCBI, HO NPH ITOM JEMOHCTPUPYET YMEHHME BBIIEIUTH CYLIECTBEHHBIE M HECYIICCTBEHHbIE
IPU3HAKA W YCTAHOBUTb IPUYMHHO-CJIEICTBEHHbIE CBs3U. OTBETHl H3JIaraercd B TEpMHUHAX
JUCLUIUIMHBL, HO TPH 3TOM [JOIMYCKAIOTCA OIIMOKM B OINpPENENEHUH M PACKPBITMM HEKOTOPBIX
OCHOBHBIX HOHATHH, (OPMYJIHNPOBKE MOJO0KEHUH, KOTOpBIE CTYJEHT 3aTPYyIHSAETCS HUCIPaBUThH
camocTosTenbHo. [Ipu aprymeHnTanuu oTBeTa CTYACHT HE 0OOCHOBBIBAeT CBOM CyXJeHHs. Ha dacTb
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYAEHT 3aTPyIHSAETCS AATh OTBET UJIU 1A€T HEBEPHBIE OTBETHI.

Onenka «HeynoB/1eTBOPHUTENBbHO» BBICTABISAETCS CTYAEHTY, KOTOPBIA JAEMOHCTPUPYET
pa3po3HEHHbIEe, OECCUCTEMHBIE 3HAHMSI; OECTIOPAJOYHO U HEYBEPEHHO M3JIaraeT MaTepuall; He yMeeT
BBIIETIATh TJIaBHOE W BTOPOCTENIEHHOE, HE YMEET COEIUHATh TEOPETHUECKHUE IIOJIOKEHUS C
NPaKTUKOM, JOIMycKaeT IpyOble OMMOKMU MpU ONPENETICHUU CYIIHOCTU PACKPBIBAEMBIX MOHSATHH,
SIB.]'IGHI/II\/II, BCJICACTBHUEC HCIIOHMMAHHA UX CYHICCTBCHHBIX U HECCYIICCTBCHHBIX IIPHU3HAKOB U CBHSeI;'I;
Ja€T HCTIOJIHBIC OTBETHI, JIOTUKA U ITOCIICA0BATCIIBHOCTD U3JIOKCHUS KOTOPBIX HMEIOT CYIICCTBCHHBLIC
U TMPUHIOUIIHAIBHBIC HApPYHICHUSA, B OTBCTAX OTCYTCTBYIOT BLIBOJBI. HOHOHHHTCJ’IBHBI@ n
YTOUYHAIOOIUME BOMPOCHI SK3aMCHATOpa HE MPUBOAAT K KOPPEKIIMKU OTBETOB CTYACHTA. Ha OCHOBHYIO
YacCTb JOIMOJTHUTECIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA JaTh OTBET UJIK JACT HCBCPHBIC OTBETHI.

Onenka «HeynoBneTBOPUTENbHO» BBICTABISIETCS TaKXKE CTYAEHTY, KOTOPBIA B3sUI
HK3aMEHALMOHHBIA OUIIET, HO OTBEYATh OTKA3aJCs.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«AHAJUTHYECKAS] T€OMETPUS»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

OcHoBHOW (hopMOIi U3JTOKEHHUST y4eOHOTO MaTepralia 0 JAUCHUILUINHE « AHAITMTHYECKAsS
TEOMETPHSI SIBJISIFOTCSI JICKIIUHM; MO BCEM TEMaM MPEAYCMOTPEHBI MPAKTUYECKUE 3aHSITHS, HA
KOTOPBIX MPOUCXOAWT 3aKPEIUICHUE JICKIIMOHHOTO MaTepualia IMyTeM MPUMEHEHHsS €ro K
KOHKPETHBIM 3a7ja49aM U 0TpabOTKa HABBIKOB PaOOTHI C MATEMATUYECKUM allapaToM.

JlJis yCTenmHoro OCBOSHUS AUCIUILINHBI OUY€Hb BaXXHO PEIICHUE JOCTATOYHO OOJIBIIOTO
KOJIMYECTBA 33J]1a4, KaK B ayJUTOPUHU, TAK U CAMOCTOATEIHHO B KAUeCTBE JOMAITHUX 3a/JaHUU.
[Tpumepsl pemieHus 3anad  pa3OUparOTCsl HA JICKIUAX M MPAKTUYCCKUX 3aHATUAX, MPU
HEOOXOUMOCTH IO Hambojee TPYAHBIM TEMaM MPOBOJATCS JOIMOJHUTEIBHBIE KOHCYJIbTAIIHH.
OcHoBHasl 1Ieb pelIeHUs 3a7ad — [MOMOYb YCBOUTH (PYHIAMEHTAIbHBIC TIOHATHUS U OCHOBHBIC
METOJTbI TUCIUTUINHBL.

3amanus U1 CaMOCTOSTEIBHOTO PelIeHUsT (POPMYIIUPYIOTCS Ha JICKIUSAX U MPAKTUICCKIX
3aHATHSIX. B KadecTBe 3aJaHuil Ui CAMOCTOSTEIILHON pa0OThI JoMa CTYJIEHTaM TpeIaraloTcs
3aJ1auu, aHAIOTUYHbBIC Pa300PaHHBIM Ha JICKIUSAX U MPAKTUYECKUX 3aHATUSAX WIH HEMHOTO OoJiee
CJIOJKHBIC, KOTOPBIC SIBJIIFOTCS PE3YJIbTaTOM OOBEMHEHUS HECKOIBKMX 0a30BbIX 3a1ad. [TomHbIi
CIMCOK 3aJIlaHHi JUTsl CAMOCTOSITEIIbHON PabOTHI 10 TeMaM (pa3JiesiaM) JUCIUILUINHBI IPUBEICH B
OYK B LMS Moodle «Aunanutuueckass reomerpus (MKH-1150, WB-1BO)». Bompocsl,
BO3HHUKAIOIIAE B TMpOIECCe MM [0 HWTOraM pEHICHUs OSTUX 3a]a4, MOXHO 3a/aTh Ha
KOHCYJIbTAIMSX M MPAKTHYCCKUX 3aHATHAX Wid B popyme (dare) B OVK B LMS Moodle.

Jlnst caMoCTOSITeNIbHOM pabOThl, B TOM YHCIIC W MOBTOPAa Pa300paHHOTO Ha JICKIHUAX U
NPaKTUYCCKHUX 3aHATHAX MaTepHaja, PeKOMEHIYeTCs UCIOIb30BaTh MAaTePUAIIbI, BEUIOKEHHBIC B
OVYK B LMS Moodle «Anamutuyeckas reomerpus (MKH-1150, UB-150)».

B koHIle M3y4YeHHs TUCHUIUIMHBI CTYISHTHI CIAIOT dK3aMeH. DK3aMeH MPUHUMACTCS T0
9K3aMEHAIMOHHBIM OMJIeTaM, KaXK[IbIid N3 KOTOPHIX BKITFOYAET B CEOS JIBa TECOPSTHUSCKUX BOIIPOCa
U 3amady. Ha caMOCTOsATeNbHYIO MOATOTOBKY K JK3aMEHY BBIIEISCTCS 3 JIHS, B OTO BpeMs
MPEyCMOTPEHA U TPYIITOBas KOHCYIIbTAIIHSL.
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