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1. Ilesin ocBOCHUsI AUCHHUIIIMHBI

JucuumuinHa « AHaJIMTHYECKasi TeOMETPUs U JIMHEHHas anrebpa» obecrneynBaeT npuoo-
peTeHue 3HaHUM U YMEHHUH B COOTBETCTBUHU C TOCYIapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM,
coJeiicTByeT (OPMHPOBAHUIO MHUPOBO33PEHHUS M MaTeMaTHYECKOW KyJIbTYphl, CIIOCOOCTBYET
Pa3BUTHIO aOCTPaKTHOTO MBIIUIEHUS U MPOCTPAHCTBEHHOIO BooOpakeHus. Llenbio mpenonasa-
HUS IMCUUIUIMHBI SBJIAETCS O3HAKOMJICHUE CIIyIIATEJIed C OCHOBHBIMU IOHATHUAMHU, 3aladaMH U
METOJIaMU aHAJIUTUYECKON reOMEeTpUH U JIMHEWHOM anredphl, a TakKe M0Ka3 B3aUMOCBS3EH ee ¢
JPYTMMH MaTEMaTHYECKUMHU U CHELMAIBHBIMU AUCLUIIMHAMM, MPAKTHUYECKUMU NPUIIOKCHHUS-

MHU.

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeJIbHON MPOrPpaMMbl

JlucuuiuinHa « AHAJIMTHYECKasi TEOMETpHsl U JMHEHHas anreOpa» OTHOCUTCS K 00s3aTellb-
HOM yacTH 00pa30BaTEIbHOM MPOrpaMMbl U BXOJUT B MOAYJIb «MaTeMaTHKay.

3HAaHMS U HABBIKH, MOJIYYEHHBIE IIPU M3YYEHHUH ITOTO Kypca, HaXOJAT IIWPOKOE MPUMEHE-
HUE IIPU U3YYEHUU IPYIUX IWCLMIUIMH, HallpuMep TakuX Kak «MaTeMaThyeckuil aHayusy,
«Iuddepenmmansupie ypaBHeHus», « Teopus QyHKINNA KOMIUIEKCHOU MEpPEeMEHHON», «BekTop-
HBIM ¥ TEH30pHBIN aHAMN3», «MexaHuka», «MeTopl MaTeMaTHIYeCKON (PU3UKIY.

3. [InanupyemMble pe3y/abTaThl 00y4YeHHs] O AUCHMUILINHE, COOTHECEHHbIE ¢ MVIAHUPYEMbI-
MM pe3yJibTATAMM 0CBOEHHUSsI 00pa30BaTe/bHON MPOrpaMMbl

[Iponiecc u3yueHus AUCUUILIMHBI HAIIPaBieH Ha (YOPMUPOBAHHE CIEAYIONIMX JIEMEHTOB
komrereHmii B coorBercTBrn ¢ ®I'OC BO, OOIT BO u npuoOpereHust CIeAyIOMMX 3HAHHA,
YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIbHOCTH:

Dopmupyemasi HNupuxarop go- Ilepeuennb
KOMIIeTeHI A CTH:KeHHUSI KOM- TUIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHs
(xox u popmyan- neTeHunu
poOBKa) (xox u popmyiu-
POBKa)

OomenpodeccuoHaJIbHbIE KOMIIETEHIIUN
OIIK-1 HUI-OIIK-1 1 3HaTh:
Cnoco0en npume- OcymiecTBisieT -TIOHSTHE CUCTEMBI INHEHHBIX YPaBHEHUH U €€ pelIeHHUs,

HSATh 0a30BbIC 3HA-
HUs B oOsactu u-
3UKH U pagrodu-
3UKH U UCIIOIE30-
BaTh UX B mpodec-
CHUOHAJIBHOH 1es-
TEIILHOCTH, B TOM
YHCIIe TIegaroruye-
CKOM OeATeIbHOCTH

MTOCTAHOBKY 3a-
Ja4u, BEIOUpaeT
croco0 ee pere-
HHS

MeTOJIbI pemenus cucteM (MeTon ["aycca, mpasuio Kpame-
pa, MaTPUYHBIA METON);

-ollepallii HaJ MaTpULlaMu;

-OTpe/IeNIeHNe OMPEIEIUTENs KBaIPAaTHON MaTPHIIBI, CBOH-
CTBA OMPEIENUTENEeH U METOABI NX BBIYMCIECHUS, IPHIIOXKE-
HUS ONIpEJETUTENEH;

-TIOHSATHSI CKAJIIPHOTO0, BEKTOPHOTO, CMEIIAHHOTO TIPOU3Be-
JICHUH BEKTOPOB, MX MPUIIOKEHUS B TEOMETPUU U (DU3HKE,;
-BHJIbI CHCTEM KOOPIUHAT Ha TUIOCKOCTH M B MIPOCTPaH-
CTBE;

-BCE BH/IbI yPaBHEHUH MPSMO JIMHUU Ha TDIOCKOCTH U B
MIPOCTPAHCTBE;

-ypaBHEHUS TUIOCKOCTH;

-BHUJIbI KPUBBIX BTOPOTO MOPS/IKA Ha €BKJIUJOBOH ILIOCKO-
CTH M UX KAaHOHHYECKHE YPaBHEHHUS,

-BUbI IOBEPXHOCTEW BTOPOTO MOPSAKA U UX KAHOHUYE-
CKUC YpaBHCHUSI,

-TIOHATHE JTMHEWHOTO MPOCTPAHCTBA M MPUMEPHI JTMHEWHBIX
MIPOCTPAHCTB;

-MOHATHE N30MOp(H3Ma TUHEHHBIX IPOCTPAHCTB;
-Ompe/eNieHre INHEIHO 3aBUCUMBIX U JIMHEHHO He3aBHUCH-
MBIX BEKTOPOB, 0a3uca CHCTEMBl BEKTOPOB M BEKTOPHOTO




dopmupyemas
KOMIIeTeHLM S
(xoa u popmyJin-
PpOBKa)

HNupukarop no-
CTUKEHUS] KOM-
neTeHIuH
(xox n popmyn-
pOBKa)

Ilepeuennb
IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMsI

IPOCTPAHCTBA, KOOPIMHAT BEKTOpa B JAHHOM Oasuce;
-TIOHATHUE MOJIPOCTPAHCTBA, CYMMBI U TIEpECEUCHUS MO/~
IIPOCTPAHCTB;

-IIOHATHE JUHEHHOTO Oneparopa U MaTpULbl JUHEHHOTO
oreparopa;

-TIOHATHE COOCTBEHHOI'O BEKTOPA JINHEHHOTO OIepaTopa,
WHBApUAHTHOT'O IOAIIPOCTPAHCTBA, METObI IPUBEACHUS
MaTpHILbI JMHEHHOTO oTepaTopa K KAHOHUYECKOMY BHILY;
-TIOHATHE €BKJIMI0BA IPOCTPAHCTBA U OPTOTOHAIBHOTO Oa-
31ca B HEM, METO/IbI IOCTPOCHUS OPTOTOHAIBHBIX 0a31COB;
-TIOHATHE OPTOTOHAIBHBIX IOANPOCTPAHCTB U METOBI 10-
CTPOCHUS OPTOTOHABHOM MPOEKIINH BEKTOPa Ha 3aJaHHOE
MOJIPOCTPAHCTBO;

-BHJIbI JITHEHHBIX OTIEPATOPOB, JICHCTBYIOIINX B €BKINIO-
BOM IMIPOCTPAHCTBE;

-TIOHATHSI OWIMHEHHON U KBaAPATHIHON (OPM, CTIOCOOBI
NPUBEACHUS UX K KAHOHUYECKOMY BUILY.

Ymersn:

-pemaTs CUCTeMbI TMHEWHBIX YpaBHEHUH Pa3HbIMU CIIOCO-
Oammu;

-IIPOU3BOIUTH OTIEpAIlMU HAJ MAaTPULIAMU: CKIIAIbIBATh,
YMHOXaTh, yMHOKaTh Ha YUCIIO, HAXOAUTH OOpaTHYIO MaT-
puy;

-CUUTATh ONPEACITUTEIHN JII000r0 opsiAKa Hanbosee moj-
XOJISATIIAM METOJIOM;

- HaXOJWTh CKaJSIPHOE, BEKTOPHOE W CMEIIaHHOE MTPOU3Be-
JACHU BCKTOPOB U p€UIaTh 3aJa4y Ha UX MIPUMCHCHUC B
TEOMETPHU U PU3UKE;

-COCTaBIISITh YPaBHEHHS MPSIMOH JIMHUM HA TUIOCKOCTH U B
MIPOCTPAHCTBE;

-3aIMChIBaTh YPaBHEHUE IUIOCKOCTH IO SJIEMEHTaM ee
OTIpEACTISIONINM;

-OMPEENATh B3aNMHOE PACIIONI0KEHUE TIPSMBIX H IIIOCKO-
cTell B IPOCTPAHCTRE;

-COCTaBIIATh YPaBHEHHS KPUBBIX BTOPOT'O MOPSAKA IO MX
CBOMCTBaM U OTPEENATh BUJI KPUBOH 10 33JJaHHOMY ypaB-
HEHUIO.

Baaners HaBbIKAMM:
-OMEPHUPOBAHUS C MATPHUIIAMH, OTMIPEIEIUTENSIMH, CHCTEMA-
MU JTUHEHHBIX YpaBHEHUH.

NA-OIIK-1_2
IIpumenser ma-
TEMaTUYECKUN
anmapar, pu3u-
YECKHUE 3aKOHBI U
TEOPUU JJIS pe-
LICHMS IPUKIIAN-
HBIX ¥ TEOPETHU-
YECKUX 3a/1a4, B

Ymern:

-pacrio3HaBaTh TUHEHHBIC POCTPAHCTBA CPEIU IPYTHUX
anreOpanvecKux CTPYKTyp;

-BBISICHSITH JINHEHHYIO 3aBUCUMOCTh Y HE3aBHCHMOCTH BEK-
TOpPOB, HAXOJUTH 0a3UC ¥ KOOPAMHATHI BEKTOPA B JAHHOM
Oa3suce;

-CTPOUTH CYMMY H TIEpeceveHHre TOAIPOCTPAHCTB;
-pacIio3HaBaTh JTUHEHHBIN OMIEPaTOp CPeau APYTUX IPeoo-
pa30BaHUN, HAXOJUTh MaTPHUILLY JINHEHHOTO OIIepaTopa, €ro
SIIPO ¥ 00pa3s;




dopmupyemas
KOMIIeTeHLM S
(xoa u popmyJin-

HNupukarop no-
CTUKEHUS] KOM-
neTeHIUH

Ilepeuennb
IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMsI

PpOBKa)

(xox n popmyn-
pOBKa)

TOM 4HHUCJIC IICda-
TOTUYECKOH Jes-
TCIBbHOCTHU

-HaXOJHUTh COOCTBEHHBIC BEKTOPHI IHHEHHOTO OIlepaTopa,
MPUBOJUTD €r0 MaTPHUILy K KAHOHUYECKOMY BUY;
-CTPOUTH OPTOHOPMHUPOBAHHBIIN 0a3KC eBKIINI0BA IIPO-
CTpaHCTBa, HAXOAUTb OPTOrOHAJIbHBIC IMIPOCKINU BEKTOPA
Ha B3aMMHO OPTOTOHAIbHBIC MTOANPOCTPAHCTBA;
-IPUBOJIUTH KBAJAPATHIHYIO GOPMY K KAHOHHYECKOMY BH-
ay;

-PUBOJIUTH K KAHOHUYECKOMY BHJTy 00IIlee YpaBHEHUE
MTOBEPXHOCTH BTOPOTO MOPSIKA.

Baagern HaBBIKAMM:

-IIPUMEHEHUS BEKTOPHOTO ¥ KOOPAUHATHOT'O METOJIOB B
pEIIeHUN TEOMETPHUYECKUX U GU3NIECKIX 3a]1ad;
-ONIEPUPOBAHUS C OIIEPATOPaMH, JCHCTBYIONIMMHU B ad-
(OMHHBIX U SBKIUJIOBBIX POCTPAHCTBAX.

4. O0beM, CTPYKTYpPA U COAepKaAHMe JUCHUIIIHMHBI

OO0mmas TpyI0€MKOCTh AUCIIUIUIMHBI COCTABIISET 8 3a4€THBIX €IUHMII, 288 akaJl. 4acosB.

Ne Tembl (pa3nesinl) Buabl yueOHBIX 3aHATHH, DopMbl TEKYIIEr0 KOH-
n/n JUCHUIIHHBI, BKJIIOYAsl CAMOCTOSITEJIBHYIO Pa- |  TPOJIsl yCIIeBAeMOCTH
HX coJep:KaHue 00Ty CTy1eHTOB,
U UX TPYAOCMKOCTH ®opMa POMEKYTOIHOI
o (B akageMU4eCKHX Yacax) aTTecTalluu
S KonrtakTHasi pa6ota (no cemecmpanm)
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1 [TonsiTHE MMHEHHOTO BEK- 1 > 4
TOPHOTO MPOCTPAHCTBA.
CucreMa TUHEHHBIX ypaB-
HeHuil u ee perieHus (00-
3amaHus 1T CaMOCTOSI-
2 |mee, yacTHOE, 6a3UCHOE). 1 4 4 6 o
TeNbHOI paboTHI
Meron I"aycca peteHust cu-
CTEMBI.
JIuneiiHas 3aBUCUMOCTD U
HE3aBHCHMOCTh BEKTOPOB.
3 |PaHr u 6a3uc cuctemsl Bek- | 1 4 4
TOpoB. baszuc nuHeltHOrO
POCTPAHCTBA.
Anrebpa matpuil. Micnoss-
4 |30BAHHE MATPHUL B TEOPHH | 4 4 4 3amaHus UIsl CaMOCTOsI-
JIMHEWHBIX CUCTEM YpaBHe- TEITHLHOW pabOTHI
HHUI.




Ompenenurenn. MeToIbI
BBIYUCJIEHUA ONPEAEIUTENEH

33Z[aHI/I$[ 11 CaMOCTOA-

5 4 4 8 TENBHOM paboTHI
n-oro nopsnaka. [Ipumene-
N Kontponbsnas pa6ora Ne 1
HUE OIpEeJISITUTENCH.
6 mom wucne ¢ 30 u JJOT
OeMeHTHbI BEKTOPHOH aji-
reOpbl B aHATUTHYECKOM
3agaHus 1Sl CaMoCTOS-
6 |reomerpun. CraiaspHOE, 4 4 4 N
TENBHOMN paboTHI
BEKTOPHOE, CMEIIaHHOe
MPOMU3BEICHHSL.
[lonsiTre cucTeMbl KOOPIH-
7 |nar. KoopauHaTHbIN MeTO 4 4
B T€OMETPHH.
3amaHus ISl CaMOCTOsI-
TENBHOI paboTHI
8 |[IpsiMast ¥ IIOCKOCTB. 4 4 8 P
Kontponbsnas pa6ora Ne 2
9 Kpussie u moBepxHoCTH 4 ) 5 3amaHus ISl CaMOCTOsI-
BTOPOTO TOPSIIKA. TENBHOI paboTHI
6 mom wucie ¢ 30 u J[OT
DK3aMeH
05 | 335 [Tpu moaroToBKe K HK3a-
’ ™ | meny: TecT nns camomnpo-
BEPKH TI0 pe3yIbTaTaM
OCBOCHHUSI TUCIUILIAHBI
Tect 11t caMmonpoBEpKU
10 pe3yJIbTaTaM OCBOSHUS
6 mom uucie ¢ 30 u J[OT 2 pesy
JVCTIATIITITHBI
OVK 6 LMS Moodle
HToro 3a 1 cemect
P 34 | 34 0,5 | 68,5
144 yaca
¢ mom yucne ¢ 30 u J/[0T 2
IToanpocTpaHcTBa JIMHENHHO-
3amaHus 1T CaMOCTOSI-
10 |ro mpocTpaHCTBa, UX MEpe- 8 8 10 o
TEJNILHOU pabOTHI
CEYeHHE U CyMMa.
JIluneiinple onepaTopsl.
[IpuBeneHue MaTpHIIbI JTU-
PHBEA p 3amaHus 1T CaMOCTOSI-
HEHWHOTO orepaTopa K KaHo- o
11 HIMecKoMY BILTY. V30MO 8 8 7 TENBHOM pabOTHI
Y BUAY. p KonTponbsnas padora Ne 3
(bu3M TMHEHHBIX MPO-
CTPaHCTB.
6 mom wucne ¢ 30 u J[OT
EBKIIMI0BO TPOCTPAHCTBO
HaJI TIOJIEM BEIECTBEHHBIX U
3amaHus [UIsI CaMOCTOSI-
KOMILIEKCHBIX uncen. Opro- o
12 6 | 6 8 TEJILHOU paboTHI

HOPMHPOBaHHEIHN 0azuc. Op-
TOTOHAJIBHBIC TOAIIPOCTpPaH-
CTBa M MTPOCKIIUU.

Konrtponphas padora Ne 4

6 mom wucne ¢ 30 u JJOT




JIuHeiinbie onepaTopsl, Aei-
CTBYIOIIIME B €BKIIHIOBBIX
|3 |[MPOCTpaHcTBaX (camoco- ) 4 4
MIPsKEHHBIE U CHMMETpHYe-
CKH€, YHUTapHBIC H OPTOTO-
HaJIbHBIC).
bununelinbie u kBagpaTHuy-
14 |HBIC DOPMEI, IPUBEIIEHUE K | 2 8 8 10 3anamms AU CaMOCTOR-
TENBHOM pabOTHI
KaHOHUYECKOMY BHUJIY.
DK3aMeH
2 105335 ITpu moaroroBke K 3K3a-
MeHy: 3a/laHus ISl CaMo-
MIPOBEPKHU TI0 pe3yIbTaTaM
OCBOEHUS TUCIUATUIMHEI
6 mom wucie ¢ 30 u J[OT 2 | 3amaHus A caMOIpoOBep-
KH TI0 pe3yJIbTaTaM OCBOe-
HUS TUCLUIIIAHBI
DVK ¢ LMS Moodle
Bcero 3a 2 cemecTp 34 | 34 7 10,5 68,5
144 gyaca
6 mom uyucne ¢ 30 u /IOT 2 2
HUTOoro 288 yacos 68 | 68 14 | 1 137
¢ mom uucne ¢ 30 u /[OT 4 4

Ilpumeuanue: obvem (8 uacax) camocmosmenvHol pabomvl 6 paAmMKax YCMaHo8IeHH020 OAHHOU
PIJ] konuuecmesa uacos, evinonusemoti cmyoeumom ¢ npumenenuem 30 u J[OT (6 IVK «Ana-
aumuyeckas ceomempus u quxenas areeopay ¢ LMS Moodle), onpedensiemcs kaxcovim cmy-
0eHmMOo8 8 3A8UCUMOCTU O YPOBHS €20 NOO20MOBKU U CNOCOD08 BbINOIHEHUSI OAHHO20 8UO0A Pa-
bom.

Conep:xanue pa3iaesioB IUCHUNIHHBI:

1. IlonsiTHEe TUHEHHOT0 BEKTOPHOI0 NPOCTPAHCTBA.
1.1. IlonsTne BexTOpa B reomeTpun. Onepanuu HaJl FeOMETPUUECKUMU BEKTOPAMH.

1.2. TIpoctpancteo R” . JIuHeitHOE MPOCTPAHCTBO OJHOTHITHBIX MATPUIL.

2. Cucrema JMHeHHBIX YpaBHeHUW M ee pemieHusi (o0iee, 4acTHoe, 0azucHoe). Meton
I'aycca pemienus cucreMsl.

2.1. IToHsiTHE CHUCTEMBI JIMHEWHBIX YPABHEHUM U €€ PEILCHUS, COBMECTHBIE U HECOBMECTHBIE CH-
CTEMBI, PABHOCUJIbHBIE CUCTEMBI.

2.2. DnemenTapHble npeodpazoBanus. [Ipasuno Xoprana-I'aycca uckioueHus nepeMeHoi u3
BCEX YIpaBiIeHU, Kpome ofHoro. [IpuBeaenne cucteMsl Kk eAMHUYHOMY Oa3ucy. Ob1ee 1 yacT-
HOE PEILEHUS.

2.3. Pemienue oqHOPOTHON CUCTEMBI.

3. JIuHeiiHasi 3aBUCMMOCTDh U HE3aBMCUMOCTH BeKTOPOB. PaHr u 0a3uc cucreMbl BEKTOPOB.
ba3uc JIMHeHOr 0 NPOCTPAaHCTBA.

3.1. Jluneiinast koMOMHaUMs BEKTOPOB. JIMHEIHO-3aBUCHMbIE M HE3aBHCHUMBIE CUCTEMbI BEKTO-
poB, ux cBoiicTBa. Heo0xommMoe 1 10CTaTOYHOE yCIIOBHE IMHEWHONH  3aBUCHUMOCTH.

) n
3.2. JIunelinas 3aBUCUMOCTH BeKTOpoB B R . TlonsTue Gasuca CHCTEMBI BEKTOPOB. Teopema o
JBYX pa3IM4YHbIX 0a3ucax OJHOU U TOM K€ CUCTEMBI BEKTOPOB.



3.3. Panr cuctemsl BeKTOpoB. PasmepHOCTh BEKTOpHOro mpoctpaHcTBa. KoopauHaTsl BekTOpa
OTHOCHTEJIBHO JAHHOTO 0Oa3uca.

4. Anreopa marpuu. Ucnosib30BaHue MATPUIl B TCOPUM JTMHEHHBIX CHCTEM YPABHEHHI.

4.1. Onepanuu Hax maTpuniamu. OOpaTHast MaTpHIia.

4.2. CTpOUYeYHBI U CTOJIOLOBBIA PAHTH MATPHIIBI, X TIOBEACHUE TIPU TIPU AIEMEHTAPHBIX TIpe-
oOpa3oBaHusaX MaTpull. Panr Matpuiel. Pernienne 3aau Ha OThICKaHHWE paHra MaTpHIIbl, paHTa U
0a3nca cUCTEMBbI BEKTOPOB, Ha Pa3JIOKEHUE BEKTOpa Mo 0a3ucy.

4.3. Heo0OxoauMoe U J10CTaTOYHOE YCJIOBHE COBMECTUMOCTH CHUCTEMbI JIMHEWHBIX YpaBHEHUI.
basuc npocTpaHCcTBa PELIEHUI OJHOPOJHON CUCTEMBI TUHENHBIX YPABHEHUN.

5. Onpenenurenn. MeToabl BbIYHCJIAEHHS onpeaeauTeaeid n-oro mnopsaka. Ilpumenenue
ompeaeJuTeN e,

5.1 Ionsarue onpenenutens n-ro nopsaka. CroiicTBa onpeaenureneil. MuHopsl u anredpanye-
ckue nononHeHus. IlpaBmio Jlammaca pasnoskeHusi OINpeneauTeNss MO 3JIEMEHTaM CTPOKU
(cronbma).

5.2. Beruncnenue onpenenuTesacii HEKOTOPBIX CTIEIMAIbHBIX MaTPHIL.

5.3. [IpuMeHeHne onpeneauTeneil: KpUTepuil HEBBIPOKIEHHOCTH KBaIpaTHOM MaTpulbl. Teope-
Ma 0 0a3UCHOM MHHOpE, BBIYUCIICHHE O0OpAaTHOW MATPHIBI Yepe3 anreOpamdecKue JOMOTHEHHUS
ee 2JIEMEHTOB, IpaBuiIo Kpamepa penienns cucteMsl TMHEUHBIX yPaBHEHUN.

6. DyieMeHTBI BEKTOPHOH aJre0pbl B aHAJIUTHYECKO# reomerpun. CkajsipHOe, BEKTOPHOE,
cMelIaHHOe PON3BeAeHMS.

6.1. KonnuHeapHble U KOMILIaHapHbIE BEKTOPHI. ba3uc mpocTpaHCTB KOJUIMHEApHbIX, KOMILIA-
HapHBIX BEKTOpOB. [loHsATHE KOOpAMHAT BeKTOpa. [leficTBuE Hal BEKTOPAaMH B KOOpAUHATAX.

6.2. CnenuanbHble TPOU3BEICHHUSI BEKTOPOB: CKAISIPHOE, BEKTOPHOE, CMEIIIAHHOE, IBOMHOE BEK-
TOPHOE, UX T€OMETPUYECKHI CMBICII, CBOMCTBA, IPUIIOKEHNU.

7. llonsiTHe cucTteMbl KOOpaAHHAT. KoopAMHATHBIN MeTOA B reOMeTpHH.

7.1. Ionsitue adduHHON U MPAMOYTOIBHON AEKAPTOBOM CUCTEM KOOPAWHAT HA IJIOCKOCTU U B
npocTpancTBe. KoopAMHATHI TOUKH.

7.2. Penienne npocTeHIMX 3a/lady aHATUTHYECKOM T€OMETPUU B KOOpIMHATAX.

7.3. IlonsgpHble cuCTEMBI KOOPAMHAT HA TUNIOCKOCTH U B IPOCTPAHCTBE.

8. [Ipsimast ¥ MIOCKOCTH.

8.1. PaznuuHble ypaBHEHUS NMPSMON JIMHUU HA INIOCKOCTU U B NMPOCTPAHCTBE: NTapaMETPUUECKHE
Y KaHOHMYECKHE (II0 TOUKE U HAIPABIAIOIIEMY BEKTOPY, IO IBYM TOYKaM). Y paBHEHMsI NPSAMON
Ha TJIOCKOCTH: 00lliee ypaBHEHUE, ypaBHEHHE MPSIMON B OTPE3Kax, ypaBHEHHE MPSIMOM IO TOUKE
U YIJIOBOMY KO3((QUIIMEHTY, ypaBHEHHUE 110 TOUKE U HOPMAIbHOMY BEKTOPY.

8.2. BzaumHOE pacnosokeHue IByX MPSMBIX Ha IUIOCKOCTH U B IPOCTPAHCTBE. I eoMeTpruuecKkuii
CMBICJI TMHEWHBIX HEPABEHCTB C IBYyMs NIEPEMEHHBIMU. MeTpuuecKue 3aaun: yroia MexXIy Ips-
MBIMH, PACCTOSTHUE OT TOYKHU A0 IPSIMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE.

8.3. PaznuuHble ypaBHEHHUS IUIOCKOCTH: MAapaMETPUYECKHE 10 TOYKE M JBYM HAIPaBIISIOLINM
BEKTOpaM, MO TpeM TOuYKaM, oOlee ypaBHEHHE IUIOCKOCTH. B3anMHOe pacmojoxeHue IBYX
IJIOCKOCTEN U TpeX IuiockocTel. [Ipsmas kak TuHUS MepecedyeHus AByX IIocKkocTen. Bzanmuoe
pacnoJI0oKeHUE NPSMOM U MJIOCKOCTH.

8.4. MeTpuueckue 3aa4i Ha NPAMYIO M IUIOCKOCTh: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, MEX-
Ny ByMsl CKPEIIMBAIOIIKUMHUCS MPSIMBIMU, YTOJI MEXAY ABYMsI MPSMBIMH, IBYMS IUIOCKOCTSIMH,
MEXIy MPSIMOM U IJIOCKOCTBIO.

9. KpuBble M IOBEPXHOCTH BTOPOI0 MOPSIAKA.

9.1. Dnnunc, runepbona, mapadosia, X KAHOHUYECKUE YPAaBHEHHUS U CBOMCTBA.

9.2. IloBepxHoCTH BpaieHus. [IoBepxHOCTH BpallleHus1 BTOPOro MopsiiKa.

9.3. Dnuricou, OHOMOJIOCTHRIM M JIBYIIOJIOCTHBIN THNEPOOTOUIBI, DITUNITUYECKUA U THUIIEP-
6omueckuii mapadonouapl. KaHOHHYECKH U IUITMHAPHYECKUE TOBEPXHOCTH.

10. IToanpocTpaHCcTBa JIMHEIHOT0 MPOCTPAHCTBA, X NepeceYeHue H CyMMa.

10.1. JIuneiinoe npocTpaHCTBO. ba3uc u pasMepHOCTh JTMHEWHOrO mpocTpancTBa. KoopauHatsl
BEKTOpa U UX U3MEHEHME NpHU Tepexoie K HoBoMy Oaszucy. M3zoMopdu3m npocTpaHCTB.



10.2. TlonsiTe MOANPOCTPAHCTBA JIMHEHHOTO TpocTpaHcTBa. [lepeceyenue m cymma moampo-
CTpaHCTB. ba3uckl nepecedyeHns u CyMMBI.

10.3. TIpsmast cymma noanpoctpancTB. JInHelHas 0007109Ka BEKTOPOB.

11. JIuneitnbie oneparopbl. IIpuBeneHue MaTpuubl JHUHEHHOr0 OmepaTopa K KaHOHHYe-
ckomy Buay. Uzomop¢pusm JinHeHBIX IPOCTPAHCTB.

11.1. Onpenenenne TMHEMHOIO ONEPATOPA, IPUMEPBI, IPOCTENIINE CBOWCTBA. MaTpuLa JIMHEN-
HOT'O OIIEPATopA.

11.2. JlelicTBus ¢ NTMHEWHBIMM oneparopaMu. M3MeHeHne mMaTpuisl JMHEHMHOIO orepaTopa Ipu
nepexojie K HOBOMY 0asucy.

11.3. Sapo u obpa3 auHelHoro onepatopa. VIHBapHaHTHBIE MOJNPOCTPAHCTBA U COOCTBEHHBIE
BEKTOPBI.

11.4. IlpuBeneHue MaTpHIbl JIMHEHHOTO oneparopa K JuaroHainbHoMy Bufy. JKopnaHosa popma
MaTpUIbl JUHEHHOTO oneparopa. [IpuBenenne maTpuibl ITMHEHHOTO onepaTopa K JKopraHoBoi
dopme.

12. EBKJINI0BO NMPOCTPAHCTBO HAJ IOJIEM BELIECTBEHHBIX H KOMILICKCHBIX 4ncesa. Opro-
HOPMHPOBaHHBbIN 6a3uc. OpTOroHa bHbIE NOANPOCTPAHCTBA U NMPOEKIUH.

12.1. TlonaTHE €BKINAOBA U YHUTAPHOTO MPOCTPAHCTB.

12.2. Teopema 0 CyIIeCTBOBaHUU OPTOHOPMHPOBAHHOro Oasuca. IlocTpoeHne opTOHOPMUPO-
BaHHBIX 0a3ucoB. OpTOroHaNbHbIE MOJIPOCTPAHCTBA U MPOECKIIUU

13. JInneiinble onepaTopbl, AelCTBYIOIIHE B €BKJINI0BOM NPOCTPAHCTBE.

13.1. Jluneiinple ¢yHKUIMOHANBL. Oneparop, CONpsLKEHHBIM K JaHHOMY. CaMOCONpsKEHHbIE U
YHUTApHBIE ONIEPAaTOPBL, UX CBOMCTBA.

13.2. CuMMeTpHruecKre U OPTOTOHAJIbHBIE ONEPATOPHI, JEHCTBYIOIINE B BEIIECTBEHHOM €BKJIH-
JIOBOM IIPOCTPAHCTBE.

14. bunuHelinble U KBaApaTH4YHbIe (POPMBI, IPHBEACHNE K KAHOHUYECKOMY BHY.

14.1. Tlonarue 6unuHelHON U KBagpaTuyHOi hopMm. Mi3MeHeHne MaTpullbl OMIMHEWHOH (KBaj-
paTu4yHOi) GOpMBI ITpH TMHEHHOM NPeoOPa30BaHUH.

14.2. TlpuBenenne KBaagpaTHIHON (HOPMBI K CYMME KBaJPaTOB.

14.3. 3akon uHepuu kBagpatudHbix ¢popm. Kpurepuii CunbBectpa.

14.4. O6miee ypaBHEHHE KPHUBOW M MOBEPXHOCTH 2-TO MOPSKA, MPUBEICHUE €r0 K KaHOHHYE-
ckomy Buay. lHBapuanThl KpuBoil. OmnpeneneHye HEeHTpa U TJaBHBIX HAIIPaBJIEHUH KPUBOM 2-T0
HOPsJKA.

5. Oﬁpa3OBaTeﬂmee TEXHOJOIruH, B TOM YHUCJI€¢ TCXHOJOIUMM IJIECKTPOHHOIO oﬁyqennﬂ Hu
AUCTAHIIUOHHBIC 06paaoBaTean1>1e TE€XHOJOIMH, UCIIOJb3YEMbIC MPU OCYINECCTBJICHUHA 00-
Pa3oBaTEeJbHOT0 NMpoumecca mo IMCUUINJINHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClIEAYyIOIIE 00pa30oBaTeNbHbIE TEXHOIOTHH:

BBoanasi Jieknusi — 1a€T MEPBOE LEJIOCTHOE MPEICTABICHNUE O TUCUUIIIMHE U OPUEHTHU-
pPYET CTyIEHTa B CUCTEME M3Yy4YEHMS JaHHOW AUCUMIUIMHBL. CTyJE€HThI 3HAKOMSTCS C HA3HAYEHU-
€M M 3aJa4aMu Kypca, ero pojbi0 U MECTOM B CHCTEME YUeOHBIX JUCHIUIUINH U B CUCTEME IOJI-
TOTOBKHU B 1enoM. JlaeTcs kpaTkuil 0030p Kypca, UCTOPHUS pa3BUTHS HAYKH U MPAKTUKH, JOCTH-
JKEHUS B 9TOH cpepe, MMeHa U3BECTHBIX YUCHBIX, U3JIaraloTCs MEePCIEKTUBHBIC HATIPABJICHHUSI MC-
cnenoBaHuil. Ha 3Toii neKUMK BBICKA3bIBAIOTCS METOJWYECKUE M OPraHU3allMOHHBIE OCOOEHHO-
CTH paboOThl B paMKax JAaHHOW AMCUUILIMHBI, a TAKXKE JACTCS aHAM3 PEKOMEHIYyeMOW yd4eOHO-
METOANYECKON JINTEPaTyphI.

AkageMuvecKasi JJEKIHs ¢ 3JIeMEHTAMHU JeKIUH-0eceabl — OCIeA0BaTeIbHOE H3J10-
JKEHHE MaTepHalla, OCYLIECTBISEMOE MPEUMYLIECTBEHHO B BHUJAE MOHOJIOTA IPENoAaBaTes.
DneMeHTHI JeKIuu-0ece bl 00eCeYnBaIOT KOHTAKT MPEMoaaBaTess ¢ ayIMTOpUeH, 4TO MO3BO-
JISIeT MpUBJIEKaTh BHUMaHUE CTYACHTOB K HanOoJyiee BaXKHBIM TeMaM JAUCLUILIMHBI, aKTUBHO BO-
BJICKATh MX B YUEOHBIN MPOIECC, KOHTPOIUPOBATH TEMIT M3JIOKECHHS y4eOHOro MaTepuaia B 3a-
BUCHMOCTH OT YPOBHS €r0 BOCIIPUATHS.



IIpakTHyeckoe 3aHsITHE — 3aHATHE, MOCBSAIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH M
HAaBBIKOB I10 3aKPETICHUIO TIOJYYEHHBIX Ha JICKIUU 3HAHUM.

KoncyabTamum — BuI y9eOHBIX 3aHATUH, SIBISIONIUICS OJHOW U3 GOPM KOHTPOJISI CaMO-
CTOATENBHOU pabOTHI CTyACHTOB. Ha KOHCYIbTAIMSIX IO POCKOE CTYJIEHTOB PaccMaTpPUBAIOTCS
HanboJiee CI0KHBIE MOMEHTHI P OCBOCHUHU MaTepHalia TUCIUTIINHBI, IPENo aBaTe b OTBEUAET
Ha BOIPOCHI CTYJCHTOB, KOTOPbIE BO3HUKAIOT Y HUX B MPOIIECCE CAMOCTOSTEIHHON paOOTHI.

B nporuiecce 00ydeHuss HCHOIB3YIOTCA CIEIYIOIUE TEXHOIOTMH 3JEKTPOHHOTO 00y4YeHUs
U TMUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOIOIHHU:
DJIEKTPOHHBIN y4eOHBIH Kypc «AHAJIMTHYECKAsi TeOMeTPHS M JHHelHasi ajaredpa»
B LMS Duexrtponnslii ynusepcutetr Moodle SApI'Y, B koTopom:
- TpeACTaBJIEHBI 3aJJaHUs JJIs1 CAMOCTOATENIbHOM paboThl 00yHaromuXcs M0 TeMaM JUCLHU-
IUUIMHBL,
- OCYLIECTBJIIETCS ITPOBEIEHHUE OTACIIBHBIX MEPOIPHUATHM TEKYLIEro KOHTPOJI ycCIeBae-
MOCTH CTYJICHTOB;
- IpEeICTaBJICHBI TEKCTHI JIEKIUHI 110 OTAEIBbHBIM TEMAM JUCLUILINHEL,
- NPEACTaBJIEHBI PABWJIA IPOXOXKACHHS IPOMEKYTOUYHOM aTTECTALMU 110 JUCLUILINHE;
- TPEeACTaBJIEH CIUCOK y4eOHOH JUTEpaTyphl, PEKOMEHIyeMOM JIsl OCBOCHUS AMCLUILIN-
HBI;
- mpeacraBieHa MHGopMaus o GopMe U BpeMEHH MPOBEACHUS KOHCYIbTALUHI 10 JUCLHU-
IJIMHE B PEKUME OHJIANH;
- TOCpeACcTBOM (opyMa OCYILECTBIIAETCS CHHXPOHHOE M (MJIM) aCUHXPOHHOE B3aMMOJEH-
CTBUE MEXIY 00yJarolMMHUCA U TPENOAaBaTEIEM B paMKaxX U3yUeHUs AUCLUILIIUHBIL.

6. IlepevyeHb JMUIEH3MOHHOTO U (WJHM) CBOOOJHO PACIIPOCTPAHEMOr0 IPOrPaMMHOI0 obec-
NeYeHusi, UCNOoJb3yeMOro NMpHu OCYLIeCTBJIEHHH 00pPa30BaTeJIbHOIO Mpolecca Mo JMCIHU-
IUINHE

B npornecce ocymiectBiieHus: 00pa3oBaTeabHOrO Mpoliecca Mo IUCHUIUIMHE UCTIONb3YyI0T-
csl:

Ui (popMHpOBaHUS MAaTEpUANIOB AJI TEKYIIETO0 KOHTPOJSI YCIEBAEMOCTH U MPOBEACHUS
POMEKYTOYHOM aTTecTaliu, A1 (OPMUPOBAHUS METOIMUECKUX MAaTEPUANIOB 110 IUCIUILINHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX NMPO(QeCCHOHAIBHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX CIIpa-
BOYHBIX CHCTeM, HCHOJb3yeMbIX NPH OCYIIeCTBJIEHMH 00pa3oBaTeJbHOI0 MNpouecca Mo
AMCHMILINHE (TPH He00X0AMMOCTH)

B npouecce ocymecTBiieHus: 00pa30BaTENLHOTO MPOLecca MO TUCHUILIMHE UCTOIb3YIOT-
csl:

ABromaTtusupoBaHHas  OubOnanoTeyHo-uHpopmanmonHas cucrema «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOI W JONOJHUTENbHON y4eOHOI JUTepaTypsbl, pecypcoB nH(popmanu-
OHHO-TEJIEKOMMYHUKAIMOHHOU ceTH « UHTepHET» (IPU HEOOXOAUMOCTH), PEKOMEHYeMbIX
AJISl OCBOCHMS THCIUTINHBI

a) OCHOBHasI JIMTEPATypa
1. Unbun, B. A. Ananutuueckas reoMmeTpus : yueOHuK ais By30B / B. A. Unbun, 3. I
ITo3nsik ; mox pen. A. H. Tuxonosa. - 3-e uza., crepeorun. - M.: Hayka, 1981.-232c.



2. Unbun, B. A. Jluneiinas anreOpa : yueOHUK 11t By30B / B. A. Wnbun, 3. I'. [1o3Hsk. -
5-e u3n., crepeorutn. - M.: ®U3MATIINUT, 2002.-317c.I"onoBuna JI.W. JIuneitnas anredpa u He-
KOTOpBIE ee npuioxeHus, M., 1979.

3. IIpockypsixos, 1. B. CoopHuK 3a1au 1o IuHENHHOU anreOpe : yuel. mocobue Ass By30B.
- 8-e u3n. - M.: Jlabopatopust bazosbeix 3nanuii, 2003.-382c.

4. Knerenuk, /. B. COopHUK 3a/1a4 110 aHAIUTUYECKOM reoMeTpuH : yued. mocodue s
By30B / o pexa. H. B. Epumoga. - 14-e u3a., ucnpas. - M.: Hayxka, 1986.-223c.

5. Mopaenos, I1.C. COopHuK 3a7a4 MO aHAIUTUYECKON reoMeTpuu: y4uel. mocobue ass By-
308 / I1. C. Monenos, A. C. [lapxomeHnko. - M-Bo Beicil. u cpea. cnemn. oopazoBanust CCCP. -
M.: Hayka, 1976. - 384 c.

0) 10MOJIHUTEIbHAA JIUTEepaTypa
1. Anexcanapos I1.C. Kypc ananuTiueckoi reoMeTpuu U JIMHeHHoH anredpsl., M., 1979.
2. Manbues A.U. OcHoBbI TUHEHHOM anreOpsl, M., 1970.
3. 'enpdang U.M. Jlekuuu o nuHeiHON anredpe, M., 1971.
4. ®egopuyk B.B. Kypc ananutnueckoit reomeTpuu U TuHeiHoH anredpsl. M31-Bo Moc-
KOBCKOr'0o yH-Ta, 1990.
5. @anees I.K., Comenckuii 1.C. COopHuk 3a1a4 o Beiciieii anredpe, M., 1973.

9. MarepuainbHO-TeXHU4YeCKas 0a3a, He00X0AUMAas Il OCYLIeCTBJIeHHs 00pa30BaTeIbHOIO
npouecca no JUCHUIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXOoaUMast ISl OCYIIECTBICHHUSI 00pa30BaTEIHLHOTO
npoliecca 1Mo AUCIUILIMHE BKII0YAET B CBOM COCTAB CIELMAIbHBIE TOMEILECHHS:

- yueOHbI€e ayAUTOPUH IJIs IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHbIe ayIUTOPUH I IPOBEICHUS MPAKTHUECKUX 3aHATHH (CEeMUHApPOB);

- y4eOHbIe ayIUTOPHH ISl IPOBEICHUS TPYIIOBBIX U WHAWBUIYaTbHBIX KOHCYJIbTAIHA;

- yueOHbIe ayAUTOPUH TS IPOBEIEHUS TEKYLIETr0 KOHTPOJI U IPOMEKYTOUHON aTTecTa-
1uy;

- IOMELIEHUS JJIs1 CAMOCTOSITEIbHON pabOTHI;

- IOMEUICHNUs JJIs XpaHEHUs W TNPO(PUIAKTHUECKOro OOCIYKMBAaHUS TEXHUYECKHX
CpEICTB OOyYCHHS.

CrenanbHble TOMEIIEHUS] YKOMIUICKTOBAHBI CPEACTBAMU OOYUYEHHS, CIY>KaIllUMHU JJIs
MIpEACTaBICHUS YueOHOW HH(pOpMAIMK OOJIBIIION ayIUTOPHH.

[Tomermenuss At caMOCTOSTENFHON pabOThl 00YYAIOMIMXCST OCHAIICHBI KOMIBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTH «MHTepHeT» M obecrneueHueM AocTyna K
3NIEKTPOHHOM MH(OpMaIOHHO-00pazoBaTenbHOM cpee SAplY.

ABTOD:

3aBemyromias kadeapoit
o01iell MaTeMaTHKH, JOUEHT, K.().-M.H. E.A. MapynikuHa

OQ0JIHCHOCb, YYeHdsl CIeneHtb h.0. ©amunus



IIpunioxkenne Ne 1 k padoyeii mporpamMmme M CHHIIIMHBI
«AHaIUTHYeCcKasi reOMeTpHUs U JUHelHasi ajaredpa»

®oHJ O1IEHOYHBIX CPEICTB
A1 IPOBe/IeHNsl TeKylero KOHTPOJIsA yCleBaeMOCTH
U MPOMEKYTOYHOM aTTecTAlMHU CTYACHTOB
10 AUCHMILIHHE

1. Tunosble KOHTPOJIbHBIC 3aJaHUA H MHbIC MaTepHaJIbl,
HCII0JIB3YEMBIE B IPOLIECCE TEKYIIECT0 KOHTPOJIA YCIIEBAEMOCTH

3agaHus 1J1sl CaMOCTOSITETbHO PadoThI
(OaHuble 3a0aHUsL BLINOIHAIOMCSL CIYOEHMOM CAMOCMOSAMENbHO
u npenoodagameinem 8 0033ameabHOM NOPsAOKe He NPOBEPAIOMCS)

3aganus no teme Ne 2 «O0mue cucremMbl JIMHEHBIX YypaBHeHHil. OHOPOIHBIE CHCTe-
MBbI»:

Paznen 2.2: ucnons3yst Meto] ['aycca, peliTh CUCTEMBI TMHEHHBIX YpaBHEHHUH

3x, +2x, +x5,=5 2x, —x, —x5=4 X —2x, +x53+x, =1
1.9 2x; +3x, +x5=1 2. {3x; +4x, —2x;=11 3. {x, —2x, +x;—x, =-1
2x, +x, +3x,=11 3x, —2x, +4x,=11 X, —2x, +x;+5x, =5
X, +x, +2x5+3x, =1 2x; +x, —x53+x, =1
4.9 3x;, —x, —x;-2x,=-4 5.3x; —2x, +2x,-3x, =2
2x, +3x, —x;3—x, =—6 5x; +xy —x;4+2x, =—1
X, +2x, +3x; —x, =4 3%, —x, +x; —3x, =4

ITpaBuia BbICTABICHUS OLIEHKHU IO Pe3yJbTaTaM BbIMOJIHEHUS 3a/1aHus:
Brimonaenue paboThl OIIEHUBACTCS «3aYTEHO»/«HE3aYTCHON:!
«3auTeHO» — pelleHbl BCE 3a/1a4M, OTBEThl BEPHBIE.
«He3auteH0» — 3a7jaHKE BBIIIOJHEHO HE OJHOCTBIO, OTBETHI HEBEPHBIE.

3aganus no teme Ne 4 «Auaredpa marpun. Mcnosb30Banue MaTpull B TEOPHH JIMHEHHBIX
CHCTEM YpaBHEHHID):

Paznen 4.1:
1 110
. -1 210
1. Halitu matpuily, oOpaTHy!O Uil MaTPULIbI 41 0
0 0 0 3

Pazgen 4.3:
1. MHccnmemoBaTh Ha  COBMECTHOCTh  CHCTEMY, HCHOJB3ys  mpaBuiio  Kpamepa

3x,+4x, +x,+2x, +3=0,
3x,+5x, +3x, +5x,+6 =0,
6x, +8x, +x;+5x, +8=0,
3x,+5x, +3x,+7x, +8=0.



1 2 -3 1 -3 0
2. Pemmth MaTpuuHoe ypaBHenue: | 3 2 -4 (X =[10 2 7
2 -1 0 10 7 8
3x,—5x, +2x, +4x, =2,
3. Haiitu obuiee u kakoe-HUOYIb YaCTHOE PEILICHUE CUCTEMBL: ¢ 7X, —4x, +5x, +3x, =5,
5x,+7x, —4x, —6x, =3.
ITpaBuiia BBICTABJIEHHS OLIEHKH IO PE3YJIbTATAM BBINOJHECHUS 3a1aHHUs:

Brinonnenue paGOTLI OLICHUBACTCA «3aUTEHOY»/«HE3aUTCHO:
«3adTeHoy — PEIICHBI BCC 3a1a4i, OTBEThI BEPHBIC.

«He3aureno» — 3a1aHUEC BBITTIOJIHCHO HE IMOJIHOCTBIO, OTBETHI HCBCPHBIC.

3ananns mo teme Ne 5 «Omnpeaenuresn. MeToabl BHIYMCIEHUS] ONpeieuTe/eil n-oro mo-
psaaka. [lIpumeHeHue onpeaeauTenen»:

Pazgen 5.1 — 5.3: Bemomnute Ne 260, 263, 265, 430, 433, 426, 842, 843, 845 u3 yueOHO-
ro mocobus [IpockypsikoB U. B. CoopHUK 3a1a4 1o TMHEHHOM anredpe : ydel. mocobue i By-
30B. - 8- u3a. - M.: Jlabopartopus bazosbix 3nanwuii, 2003.-382c.

[TpaBuiia BBICTABICHUS OLICHKH 10 Pe3yIbTaTaM BHIIOJHEHHU 3a/IaHUS:

BrimosHeHNE paObOThI OIICHUBACTCS «3a4TCHO»/«HE3aUTECHON:

«3a4TeHO» — pElIeHbI BCE 3a1a4H, OTBEThI BEPHBIE.

«He3auTeHo» — 3ajaHue BHITIOJHEHO HE TOJIHOCTHIO, OTBETHI HEBEPHBIE.

3aganus mo teme Ne 6 «JJieMeHTBI BEKTOPHOH aare0pbl B aHAJMTHYECKOH reoMeTpHH.
CkaJjisipHoe, BEKTOPHOE, CMEIIAHHOE MPOU3BeIeHU:

Paznen 6.2:
1. Tan terpasap ABCD o6bemom V' = 5. UsBectHnl koopaunatsl Bepmue A(2, 1, -1), B(3, 0,
1) u C(2, -1, 3). Haiitu xoopauHath! BepiuHbl D, eciiu U3BECTHO, YTO OHA JEKUT Ha ocu OY.
2. OnpeenuTs yron Mexty Bektopamu @ =1 +2/ +3k u b =61 +4] =2k .
3. Beruucauts muomnaae TpeyroiasHuka ¢ Bepmunamu A (1, 1, 1), B (2, 3, 4), C (4, 3, 2).
4. Beruuciuth 00beM TpeyrosibHOM mupamusl ¢ BepmmHamu A (0, 0, 1), B (2, 3, 5), C (6, 2, 3),
D (3, 7, 2). HaiitTi nimuHy BBICOTHI MUPAMHUJIBI, OMyIIIEHHOW Ha rpadHs BCD.
5. INokazate, uto Touku A (5,7,-2),B(3,1,-1),C (9,4, -4),D (1, 5, 0) 1exxaT B 0JTHOH IIOCKO-
CTH.

[IpaBuia BEICTaBJICHUS OIICHKY 110 PE3YyJIbTaTaM BBIMOIHEHUS 3aaHVs:

BrinonHenne paboThl OLIEHUBAECTCS «3aYTEHO»/«HE3aUTEHON:

«3a4TeHO» — PEIICHBI BCE 3a/1a4H, OTBETHI BEPHBIC.

«HesaureHo» — 3a/1aHue BBINOJIHEHO HE MMOJIHOCTHIO, OTBETHI HEBEPHBIE.

3ananns mo teme Ne 8§ «IIpsimasi U MJIOCKOCTDH):
Pasnens: 8.1 — 8.4:

x=2+4t,

4_y-2_z+2

X+
1. /lokxa3aTp, 4TO IpsIMbIE 5 i

y =—1+¢, cCKpemuBarTCs U HAUTU PACCTOSI-

z=1-t

HUE MEXITY HUMU.

2. Hammucath ypaBHEHHE NMEPHIEHAUKYJISAPA, OMyIIEHHOTO U3 Touku P(-3, 13, 7) Ha npsmyto

x-1 y-2 z-3
3 4

Y HAWTH €T0 JJIMHY.



3. CocTaBuTh napaMeTpUUECKUE YPABHEHUS NMPOEKUUU NpsMoil x =3+5¢, y=—1+1, z=4+¢
Ha IJIOCKOCTh 2x+ y+3z—-5=0.

4. CocTaBuUTh ypaBHEHMsI CTOPOH TPEYrojbHUKA, 3Has oAHy ero BepumHy C(4, [11), a Taxxke
YPaBHEHMSI BBICOTBl U MEJUaHbl , IPOBEJICHHBIX U3 OJJTHON BEPLIMHBI.

5. Haiitu Touky, cummeTpuyHyto Touke P(—13, 4, 6) OTHOCHUTENBHO MIOCKOCTH, MPOXOMASIIEH
yepe3 npsamyto x =1+3¢t, y=3+2t, z=-2—t utouxy O(0, 0, 0).
IIpaBuia BbICTaBIEHUS OLIEHKHU O PE3yJbTaTaM BbINOIHEHUS 3a/1aHU:
BrimonHenue paboThl OLIEHUBACTCS «3aUTEHO»/«HE3aYTEHON:!
«3auTeHO» — peIleHbl BCE 3a/1a4M, OTBEThI BEPHBIE.
«He3aureHo» — 3a1aHuE BBIIOJIHEHO HE NOJIHOCTBIO, OTBETHI HEBEPHBIE.

3ananus no teme Ne 9 «KpuBble M IOBEPXHOCTH BTOPOT0 MOPSIAKA»):

Pazgen 9.1: Bemmomauts Ne 807 (11 - 15) u3 yue6noro nmocoduss Moaenos I1.C. CoopHux
3aJa4 1o aHaJIUTUYeCKOoi reomeTpun: yued. mocodue st By3oB / I1. C. Mogaenos, A. C. Ilapxo-
MEHKO. - M-Bo BbIcHI. U cpefl. crell. oopa3zoBanus CCCP. - M.: Hayka, 1976. - 384 c.

[IpaBuia BEICTaBJICHUS OIICHKU 110 PE3YJILTATaM BBIMQJIHEHUS 33 aHUS:

BoinonHenue paboThl OLIEHUBAETCS «3aYTEHO»/«HE3aUTEHON:

«3auTeHO» — peIIeHbI BCE 3a/1a4M, OTBETHl BEPHBIE.

«HesaureHo» — 3a/1aHue BBIMOJIHEHO HE MMOJHOCTHIO, OTBETHI HEBEPHBIE.

3aganus no teme Ne 10 «IloanmpocTpaHcTBa JIMHEHOr0 NMPOCTPAHCTBA, X IepeceyeHHe
U CYyMMa»:

Paszpnen 10.2:
1. JlaiiTe ompeneneHrne CyMMBbl M NepeceueHus] TUHEWHBIX noanpocTpaHcTB. Chopmynupyiite

TEOpEeMY O Pa3MEPHOCTSIX CYMMBI U TIepeceueHHs OATIPOCTPAHCTB.
2. Haiitu 6a3ucBl CyMMBI U IIepeCceueH s TMHEHHBIX NOANPOCTpaHcTB L, = lin (a,,a,,a;) u
L, =lin (b,,b,,b;),ecmn a, =(LLLl), a, =(1,1,-1,-1), a, =(1,-11,-1) u b, =(1,-1,-11),
b, =(2,-2,0,0), b; =(3,-LLI).
[IpaBuia BBICTaBICHHS OLIEHKU IO PE3yJIbTaTaM BHIIOIHEHUS 3a/1aHUS:
BrimonHeHne paboThI OLIEHUBACTCS «3a4TEHOY/ «HE3aUTEHO:

«3a4TeHOY — PCHICHBI BCC 3a1a4i, OTBCTHI BCPHBIC.
«He3aureno» — 3a1aHUEC BBITIOJIHCHO HE IMOJITHOCTBIO, OTBETHI HCBEPHBIC.

3aganus nmo teme Ne 11 «J/Iuneiinbie omepatopsl. IlpuBenenne mMaTpuubl JHHEHHOIrO
oneparopa K KaHoHu4Yeckomy Buay. U3omoppu3sm JIMHEHHBIX MPOCTPAHCTB):

Pazgen 11.2: Bemonmauts Ne 1482, 1483, 1509-1511 u3 yuebnoro nmocobust [Ipockypsiko
N. B. CoopHuK 3a1a4 1o TuHEHHOM anredpe : yued. mocodue st By30B. - 8-¢ u3a. - M.: JIabo-
paropus bazoBeix 3nanmii, 2003.-382c.

Paznien 11.4: Haiitu sxopJaHoBY HOpMalIbHYIO (hopMy MaTpuIlel U 06a3uc, B KOTOPOM Mat-
puLa UMEeT JaHHbIN BUJIL.

-4 4 2 9 -6 -2 3 0 -1
.A=|-1 1 1 2.A=118 =12 -3 3.3.A4=1-2 1 1
-5 4 3 18 -9 -6 3 1 1

IIpaBuja BEICTAaBJICHMS OIICHKH 110 PE3YJIbTaTaM BBIIIOJIHCHUS 3aJaHHUS
Brinonnenue pa6OTI>I OLICHUBACTCA «3aUTEHOY/«HE3aUTCHO:
«3a4TeHOY — PCIICHBI BCC 3a1a4i, OTBEThI BEPHBIC.
«He3auTeno» — 3ajanme BEIMOJIHEHO HE IMMOJIHOCTBIO, OTBETHI HCBCPHBIC.




3apannsa mo reme Ne 12 «EBKJIHI0BO MPOCTPAHCTBO HA/ MOJIeM BelIECTBEHHBIX M KOM-
IUIEKCHBIX uymced. OpToHOPpMHUPOBaHHBIH 0a3uc. OpPTOroHa bHbIE MOANPOCTPAHCTBA H
NPOEKINM»:

Paznen 12.2: Bemonauts Ne 1358, 1360, 1362, 1371, 1372, 1374 6), 1403 u3 yueGHOTO
nocobust [IpockypsikoB . B. COopHUK 33134 110 TUHEHHOM anredpe : yued. mocoOue st By30B.
- 8-e u31. - M.: JIaboparopus bazosbix 3nanwuii, 2003.-382c.

[IpaBuiia BBICTABICHUS OIICHKH 10 PE3YJIbTaTaM BBINOIHCHUS 3a1aHHSL:

BrinonHenne paboThl OIIEHUBACTCS «3a4TEHO»/«HE3aUTECHON:

«3a4TeHO» — PENICHBI BCE 3a1a4H, OTBETHI BEPHBIC.

«He3aureHo» — 3a/1aHue BBIMOJIHEHO HE MOJHOCTHIO, OTBETHI HEBEPHBIE.

3aganus no teme Ne 14 «buiuHeliHble M KBaJipaTH4HbIe (POPMBI, NPUBeEeHUE K KAHO-
HHYECKOMY BHAY»:

Paznen 14.2: Bemonuuts 3aaanus Ne 1176, 1177, 1181, 1183, 1248, 1250 u3 yuebHoro
nocobust [Ipockypskos U. B. CoopHuK 3ama4 1o TMHEHHOU anredpe : y4el. mocodue AJisi By30B.
- 8-e u31. - M.: JIaboparopus bazosbix 3nanuii, 2003.-382c.

[IpaBusa BbICTaBIECHUS OLIEHKU 10 PE3YJIbTaTaM BbIIOJHEHUS 3aaHUs:

BeinonHenue paboThI OLIEHUBAETCS «3aUTEHO»/«HE3aYTEHON:!

«3a4TeHO» — pelIeHbI BCE 33a4H, OTBEThI BEPHBIE.

«He3aureHo» — 3a1aHuE BBIOJIHEHO HE MTOJIHOCTBIO, OTBETHI HEBEPHBIE.

KonTpouabnas padora Ne 1
(nposepka cpopmuposannocmu OIIK-1, unoukamop H/I-OIIK-1_1
(6 yacmu ymeHuil pabomovl ¢ MAMPUYAMU U CUCEMAMU TUHEUHBIX YPABHEHULL)

IIpumeps! 3aganuii:
Bapmuanrt 1

1. PemmTe cucreMy JMHEHMHBIX YpaBHEHUH, UCTIOIB3Ys MeToa Kpamepa:
2x+3y+5z =10,

3x+T7y+4z=3,
X+2y+2z=3.
2. PemmTe cuctemy JIMHEHMHBIX ypaBHEHU MeToi0M ["aycca:
2x, +7x, +3x,+x, =5,
X, +3x, +5x; —2x, =3,
X, +5x, = 9x, +8x, =1,
5x, +18x, +4x, +5x, =12.

2 5 7
3. Brluucnure oOpaTHyIO MaTpully A MaTpulel (6 3 4
5 -2 -3
3 -3 -2 =5
2 5 4 6
4. Bpruucaute onpeneIuTeNb
5 5 8 7
4 4 5 6

Bapmuanr 2



1. Pemmre cucremy MMHEHHBIX ypaBHEHHH, HCTIONB3ys MeTol Kpamepa:

Sx—6y+4z=3,
3x-3y+2z=2,
4x—-5y+2z=1.

2. PemmTe cuctemy JMHEHMHBIX ypaBHEHU MeToi0M ["aycca:
2x, +3x, —x;+x, =1,
8x, +12x, —9x, +8x, =3,
4x, +6x, +3x;, —2x, =3,
2x, +3x, +9x, - Tx, =3.

3 -4 5
3. Bprauciure oOpaTHYIO MaTpUILy IJis MaTpuilel | 2 —3 1
3 -5 -1
3 -5 -2 2
-4 7 4 4
4. BpruucanTe onpeaeuTeNlb .
-9 -3 7
2 -6 -3 2

HDaBI/IHa BBICTABJICHHUS OLICHKH I10 PE3yJabTaTaM KOHTDOJ'ILHOfI Da60TI)I:

OmeHka 1o pe3ybTaTaM KOHTPOJIBHOW pabOThl CYMTAETCS B OaJUIax IO CIETYIOMEMY
NPUHLUILY:
- 32 Ka)K/10€ MOJIHOCTHIO TIPAaBUIIBHO BBITIOJTHEHHOE 3aJjaHne — 3 Oara;
- IPY pEIICHUH JTOMYICHbI He3HAYNTENbHBIE apru(MeTHdeckne ommoky — 2 Oaa;
- IPaBWJILHO BBIOPAH CIIOCOO peIIeHus 3a1aHusl, HO TIPU €T0 peasTu3alliy JOIMyIEHBI TPyObie
omuoku — 1 6am;
- TMIOJTHOCTHIO HETIPaBMIILHO BBITTOJIHEHHOE 3a/1aHue — () 6asioB.
MakcumanbHOE KOJIMYeCTBO OAIJIOB 110 UTOraM KOHTPOJIBHOM paboTsl — 12 6amios,
Habpannoe xommuecTBo 6amuioB oT 11-12 cOOTBETCTBYET OIEHKE «OTIMYHO», 8-10 Oan-
JIOB — OLIEHKE «XOPOLIO», 5-7 OayIoB — OLIEHKE «YAOBJIETBOPUTEIIEHO», MEHEEe 5 0aJJIOB — OLIEH-
K€ «HEYJIOBIIETBOPUTEIHHO» (YMEHUS HA JAHHOM dTare OCBOSHHS TUCIHMIUIMHBI HE CHOPMHPO-
BaHBbI).

KonTtposbHnas padora Ne 2
(nposepxa cpopmuposannocmu OIIK-1, unouxamop UJ]-OIIK-1 1
(6 wacmu ymenuil pabomvl ¢ 6eKMOPAMU, NPIMBIMU U NILOCKOCMSAMU)

IIpumeps! 3agannii:
Bapmuanrt 1

1. Jlanel BepmmHbl TpeyronbHuka A (-1, -2,4), B (-4,-2,00u C (3, -2, 1).
a). OnpenenuTs €ro BHyTPEHHUN yroi npH BepiuuHe B.
0). Haiiti mnomans Tpeyronsanka ABC.

2. Bpruucautb 06beM TeTpadapa, BEPUIMHBI KOTOPOTO HAXOAATCs B ToUukax A (2, -1, 1),
B(5,5,4),C@3,2,-1)uD 4,1, 3).

3. CocTaBUTh ypaBHEHHE OUCCEKTPUCHI OCTPOTrO yTria MEXy MPSIMBIMU



2x—-3y—-5=0u 6x—4y+7=0.

x=2+4,
x+4 y-2 z+2 .
4. Jloka3atb, 4TO IpsSMBbIE =5 T n ¢y =—1+1¢, CKpemuBaTCsI U HAUTH pac-
z=1-t

CTOAHUC MCIKY HUMU.
5. Haiigute Touky, cummerpuuHyto Touke P (1, -1, -2) oTHOCUTENHHO NIPSMOM
x+3 y+2 z-8
3 2 -2

Bapuanr 2

1. Jlansl BepmmHbl Tpeyronbauka A (3,2,-3), B(5, 1,-1) u C (1, -2, 1).
a). OnpenenuTh ero BHEUIHUM yroi npyu BepiuuHe A.
6). Haittu mnomaas tTpeyronsauka ABC.
2. Bpluncauth 00beM TETpa’dApa, BEPLUIMHBI KOTOPOro HaxosaTcs B Toukax A (1, 2, -1),
B(0,1,5),C(-1,2,1)uD (2, 1, 3).
3. CocTaBuTh ypaBHEHHE OUCCEKTPUCHI OCTPOTO yTiIa MEXKIy MPSIMBIMH
3x+4y-5=0nu 5x—-12y+3=0.
x+y-z=0, " x+2 y+1
x—y-5z-8=0 3 -2
ypaBHEHHE TUIOCKOCTH, B KOTOPOI OHU JIEXKAT.
5. Haiigute Touky, cummeTpuuHyto Touke P (2, 3, -1) oTHOCUTENBHO NPAMOit
x-5_y_z+325
32 =2

z
4, I[OK&S&TL, qToO IPAMBIC = T napaJijiCJIbHbI U HAITUCATb

HDaBI/IHa BBICTABJICHHUS OLICHKH 110 PE3yJbTaTaM KOHTDOJ'II:HOI71 Da6OTI)II

Onenka 1o pe3ybTaTaM KOHTPOJIbHOW PabOThI CYMTAETCS B OAJUIaX IO CIETYIOMEMY
NPUHLUILY:
- 3a Ka)X/10€ MOJIHOCTHIO NIPAaBUIIBHO BBITIOJHEHHOE 3a7jaHne — 3 Oajua;
- IPY peIICHHUH JIOMYIICHbI He3HAYUTENbHbIE apr(MeTHyeckne ommoky — 2 6aa;
- IPaBWJILHO BBIOPAH CIIOCO0 pEIIeHUs 3a1aHus, HO TIPH €T0 pealn3aliiy JOMyIEHBI TpyObie
omuoku — 1 6am;
- IOJTHOCTHIO HETIPaBMIILHO BBIMTOJIHEHHOE 3a/1aHue — () 6asioB.
MakcumalibHOEe KOJIMYeCTBO OaJJIOB 110 HTOraM KOHTPOJILHOM paboTsl — 15 Gamios,
Habpannoe xommuecTBo 6auioB oT 13-15 COOTBETCTBYET OIEHKE «OTIMYHO», 9-12 Oan-
JIOB — OILIEHKE «XOPOIIO», 5-8 OaJIOB — OLIEHKE «YAOBIECTBOPUTEIHLHO», MEHEE 5 0aJIOB — OICH-
K€ «HEYJIOBIIETBOPUTEIHHO» (YMEHUS HA JAHHOM dTare OCBOSHHS TUCIMIUIMHBI HEe COPMHPO-
BaHBbI).

KonTposabnas padora Ne 3
(nposepka cpopmuposannocmu OIIK-1, unouxamop HU/-OIIK-1 2 6 uacmu npakmuueckoz2o
NPUMEHEHUsI MeMOO08 GbIUUCTICHUS. CYMMbL U Nepecetenusi ROONPOCMPAHCME TUHEUHO20 NPOCMPAaH-
cmea, pabomsl ¢ MUHEUHLIMU ONepamopami,)

IIpumeps! 3aganmii:



BapuanTt Nel

1. Haiitu 06a3ucel CyMMBI U IIEpECEUSHUs] TUHEHHBIX IOANPOCTPaHCTB L, = lin (a,,a,,a;) n

L, =lin (b,,b,),ecmmu a, =(0,1,1,1), a, =(1,1,1,2), a, =(-2,0,1,1) u b, =(-1,3,2,-1),

b, =(11,0,-1).

2. IIpoBeputs, uToO {e1 ,ez,e3} - 6a3uc npocTpaHcTBa R’ U HAaMMCaTh MATPUILY JHHEHHOTO OIle-
paropa A B 3TOM Oasuce, ecnu Ae, = f,, Ae, = f,, Ae; = f,. BBIUUCIUTb KOOPJAUHATHI BEKTO-
pa Ax B Gasuce {e,,e,,e, |, ecmu x = {1,2,3}. ¢, = {1,2,0},e, = {1,1,0},e, = {LL1},

fi =241 f, = 341 £ = 0-12).

35

3. U3BectHa maTpuna A4 = (4 3} nuHenHoro oneparopa A B 6asuce {a,,a,},rne a, = {12},
1 2

a, =1{2,3} umatpuna B = 3 4 oneparopa B B 6asuce {b,,b,}: b, ={1,0}, b, ={1,1}. Tpe-

OyeTcs HaifTH MaTpuIly JUHEHHOro onepatopa X = A+ B B 6asuce f, =a,, f, =b,.
4. UccrenoBaTh BOIPOC O TMArOHATM3UPYEMOCTH oreparopa A , 3aJaHHOTO MaTpHIIEH

4 6 0
A=|-3 -5 0].B cuyuae, ecu 3T0 BO3MOXHO, YKa3aTh 0a31C U TUaroOHaJIbHYIO MaTPHILy
-3 -6 1

oreparopa B 3TOM Oasuce.

Bapuant Ne2
1. Haiitn 6a3ucbl CyMMbl U INEpecedyeHusl JUHEHHBIX NOANPOCTpaHcTB L, =lin (a,,a,,a,) n

L, =lin (b,,b,), ecmn a, =(,2,-1,-2), a,=@3,0Ll), a,=(LLL) u b =(2,5-6,-5),
b, =(-1,2,-7,-3).

2. [TpoBeputsb, 4TO {e1 ,€5, e3} - 6a3mc IPOCTPaHCTBA R° ¥ HANMCAaTh MATPHUILy JIMHEHHOTO OIle-
patopa 4 B3TOM 0Oasuce, ecnu Ae, = f,, Ae, = f,, Ae, = f,. BoluMcIUTh KOOPAUHATHI BEKTO-
pa Ax B 0Ga3zuce {el,ez,e3}, ecim x =1{1,2,3}. e, ={-1,2,1},e, = {1,0,1},e, ={0,2,1},

S =1=L42}, f, = {2,213, f; ={0,2,2}.

35
3. U3BectHa MaTpuna 4 = [4 3) nauHelHoro oneparopa 4 B Oasuce {a,,a,}, rae a, = {2},

1 2
a, =1{2,3} u matpuna B = [3 4} onepatopa B B 06asuce {b,b,}: b, ={1,0}, b, ={1,1}. Tpe-

OyeTcst HaliTH MaTpULly JIMHEHHOro onepatopa X = AB B 6asuce f, =b,, f, =a,.

4. WccrnemoBaTh BONPOC O AMArOHAIM3UPYEMOCTH omeparopa A, 3aJaHHOTO MaTpUIICH
4 5 =2

A=|-2 -2 1 |.B cayuae, eciii 3TO BO3MOXKHO, yKa3aTh 0a3KC U TUArOHAJIBHYIO MaTPHULLY
-1 -1 1

oreparopa B 3ToM Oa3uce.

HDaBI/IJIa BBICTABJICHUS OLICHKH 110 PE3yJbTaTaM KOHTDOJ'II)HOI;'I Da6OTI)II

OmneHka 1o pe3yibTaTaM KOHTPOJIBHOW PabOThI CYMTAETCS B OAJUIaX IO CIETYIOMEMY
MPUHLHUITY:



- 32 Ka)K/10€ TOJIHOCTHIO IPAaBUIIHHO BBHITIOJHEHHOE 33aaHue — 3 Oaiia;
- IPY peIICHHUH JTOMYIICHbI He3HAYUTENbHBIE apru(MeTHyeckne ommoky — 2 6aa;
- IPaBWJILHO BBIOPAH CIIOCOO pEIIeHUs 3a1aHus, HO MIPH €T0 pealn3aliiy JOMyIEHBI TPyObie
omuoku — 1 6am;
- TMIOJTHOCTHIO HETIPaBMJILHO BBIMTOJIHEHHOE 3a/1aHue — () 6asioB.
MakcumalibHOEe KOJIMYeCTBO OaJJIOB 10 HTOraM KOHTPOJILHOM paboTsl — 12 Gaios,
Habpannoe xonmuecTBo 6amuioB oT 11-12 coOTBETCTBYET OIEHKE «OTIMYHO», 8-10 Oan-
JIOB — OLIEHKE «XOpOIIO», 5-7 0aJUIOB — OLEHKE «YAOBIECTBOPUTEIHLHO», MEHEE 5 0aJIOB — OICH-
K€ «HEYJIOBJIECTBOPUTEIHHO» (YMEHUS HA JAHHOM dTare OCBOSHHS TUCIMIUIMHBI HE C(OPMHPO-
BaHBI).

KonTtposbnas padora Ne 4
(nposepxa cpopmuposannocmu OIIK-1, unouxamop UJJ-OIIK-1 2 ¢ uacmu
YMeHULl pabomul ¢ OPMOSOHANLHLIMU NOONPOCPAHCIMEAMU U NPOEKYUAMU, OPMOHOPMUPOBAHHBIMU
bazucamu)

IIpumepsl 3a1aHuii:
Bapuant Nel

1. Haiitu ypaBHEHHUsI, ONpeIeNIOIINe OPTOrOHAIBHOE IOMOJTHEHUE MOIPOCTPAHCTBA, 3a-
X, +2x, +x;+x, =0,
JAHHOTO CIENYIOLICH CUCTEMON YpaBHEHUH: §2x, +3x, —4x, +5x, =0,
x, +4x, +3x;, —=5x, =0.
2. Ilpumenssa npouecc oproronanuszanuu ['pama-llIMunra, mocTpouTh OPTOrOHAIBHBIN Oa-
31C TOANPOCTPAHCTBA, HATIHYTOIO Ha BEKTOPHI 4, = (1,-2,2), a, = (-1,0,1), a, = (5,-3,-7) .
3. IIpuBecTH K KAHOHMYECKOMY BUAY KBaAPATHUHYIO GOPMY x; +2x; +3x; —4xx, —4x,x, . YKa-
3aTh KAHOHUYECKUH Oa3uc.
4. Haiitu Bce 3HaueHUs mapaMeTpa A, pu KOTOPHIX MOJOKHUTEIHHO ONpe/iesieHa KBaIpaTHIHas

2 2 2
dopa: 2x; +x, +3x5 + 2Ax,x, +2x,x;

5. Haiitn OpPTOrOHAJIbBHYIO MPOCKIHNIO U OPTOIOHAJIbHYTIO COCTABJIAIOIIYIO BEKTOPa
a] = (la_la 1’ 1) 52 = (551>_3’ 3)

5(': = (19 39_173)

Ha IOANPOCTPAHCTBO, HATAHYTOC HAa BEKTOPhLI

Bapuant No2

1. JIuneitHO€ MOANPOCTPAHCTBO 3aJ1aHO YPABHEHUSMHU

2x, +x, +3x;—x, =0,

3x, +2x, -2x, =0,

3x,+x,+9x, —x, =0.
Haiitu ypaBHeHus, 3a1aioniue OpTOTOHAJIBHOE JOMOJHEHNE 3TOT0 MOAIPOCTPAaHCTBA.
2.Ilpumensisi mporiecc oproroHanuzanuu [ pama-llIMuara, mocTpouTh OpPTOTOHATIBHBIN Oa3uc
HOJNPOCTPAHCTBA, HATSAHYTOr0 Ha BeKTope! a4, =(1,2,2), a, =(1,1,-5), a, =(3,2,8).
3. [IpuBecTH K KAHOHUYECKOMY BHAY KBaJApaTHUYHYIO GOPMY 2x] +Xx; —4xx, —4x,x, . YKa3aTh
KaHOHMYECKUI Oa3uc.
4. Haiitu Bce 3Ha4YeHHs MapameTpa A, MPU KOTOPBIX MOJOKUTEIHLHO ONpPE/IeIeHa KBapaTHIHas
dopma: X7 —2x; +x; + Ax,x, +4x,X; +2X,%;.



5. HaiiTu OpTOTOHAJIBHYIO MPOEKIHUIO U OPTOrOHAJIBHYO COCTABIISIIOLIYIO BEKTOpa x=(13,-13)

Ha MOANPOCTPAHCTBO, HAaTsHyTOe Ha BekTopel «, = (1,1,L1), a, = (3,3,-1,-1).

IIpaBuja BEICTABICHUS OIICHKH 110 pe3yJibTaTaM KOHTPOJIbHOM Da60TBI:

Ornenka 1o pe3yjbTataM KOHTPOJIbHOW pabOoThl CYMTAETCS B OaJUIax Mo CIEIYIOLEMY
MPUHLIUITY
- 32 KaXK/10€ MOJIHOCTBIO IIPABUIIBHO BBHITIOJIHEHHOE 3a7jaHne — 3 6ajua;
- TIPY PEIICHUH TOMYIICHBI HE3HAYUTEIbHBIE apU(PMETHIECKUE OITMOKHN — 2 Oasa;
- IPaBWJILHO BBIOPaH CIOCO0 pelIeH s 3a/1aHusl, HO MIPU €r0 peau3aliy JOMyIEHbI TpyObie
omuOku — 1 Gam;
- IOJIHOCTHIO HETIPaBUJILHO BBINOJIIHEHHOE 33/1aHue — () 6asioB.
MakcumanabHOE KOJIMYECTBO OAJIJIOB TI0O UTOTaM KOHTPOJIBHOM paboThl — 15 6aios,
Habpannoe xomnuectBo 6amioB oT 13-15 cOOTBETCTBYET OLICHKE «OTIMYHO», 9-12 Gan-
JIOB — OIICHKE «XOPOII0», 5-8 GaJIOB — OILIEHKE «YJOBJIETBOPUTEIHHO», MEHEE 5 OaJIJIOB — OIEH-
K€ «HEYJIOBJIETBOPUTEIHHO» (YMEHHUS HA JAHHOM dTare OCBOSHHS TUCIMIUIMHBI HEe COPMHPO-
BaHBbI).

TecT nJ1st caMONPOBePKH 1O Pe3yJIbTATAM OCBOCHHS TUCHHUTINHBI
nepes 3K3aMeHOM
(Tect mpoBoauTest B YK «AHanuTH4YecKasi reoMeTpusl ¥ JMHelHas anredpa» B LMS
Moodle)

B Tecte 7 3amanuii, 3a npaBUJIbHBINA OTBET Ha KaXIbli Bompoc aaercs 2 6amna. Ha npo-
XO0KJICHHE TeCTa JaeTcs Bpems 2 Jaca.

KonmuaectBo HaOpanHbIX 0amioB oT 12 10 14 cCOOTBETCTBYET OLIEHKE «OTIHYHOY.

KonnyecTBo HabpaHHBIX 0au10B OT 9 10 11 COOTBETCTBYET OIIEHKE «XOPOIIIOY.

KonmuaectBo HaOpaHHBIX 0aJIOB OT 6 0 8 COOTBETCTBYET OIIEHKE « Y IOBIETBOPHUTEIIb-
HOD.

KommuaectBo 6anioB MeHbIle 6 COOTBETCTBYET olleHKe « Hey10BIeTBOPUTETHHOY.

[IpuMepHBIe BONIPOCHI TECTA:

1. Onpenenure, K KAKOMY THUITY TIO KOJIMYECTBY PEIICHUN OTHOCUTCS CUCTEMA JINHEHHBIX ypaB-
2x+3y+5z =10,

HEHUM <3x+7y+4z =3,
xX+2y+2z=3.

a) Onpenenennas; 0). Heonpenenennasi; B). HecoBmecTHas

9 7 9 7
8 6 8 6
2. Brruncnute onpeaenuresns :
-9 -7 9 7
-8 -6 8 6

)0 6)16 B)-5

3. Ipu KaKoM 3Ha4YEHUHU NapameTpa A CHCTEMa JIMHEHHBIX yPABHEHHI HE UMEET PEIleHHM



A+3)x+y+2z=24,
Ax+(A-Dy+z=24,
3A+Dx+ Ay +(A+3)z=5.
a)l 0)0 B) -1
4. 1ansl BepiuHbl Tpeyroinsuuka A (-1, -2, 4), B (-4, -2, 0) u C (3, -2, 1). UeMy paBeH ero BHYT-

peHHuil yroa npu BepuinHe B?
a) 60° 6)30° B)45°

5. SIBnsiroTCS 1M KOMILTAHAPHBIME BeKTOphl d = {2,3,—1}, b= {1L-1,3}, ¢ ={1,9,-11} ?
a) ma ©0)HeT

x=2+4t,

4=y—2=Z+21/I

X
6. SIBASIIOTCS T TIPSIMBIE 5 3

y =—1+¢, CKpelUBarOIUMUCA?
z=1-t
a) ma 0)Her

7. Beraucautb 00beM TeTpaszpa, BEPIIUHBI KOTOPOTO HAXOIATCS B TOUKAX
A2,-1,1),B(5,5,4),C3,2,-1)uD 4,1, 3).

a) 2 0)3 1)l

3apanus 115l CAMONPOBEPKH MO Pe3yJIbTATAM OCBOCHUS JUCIHUIIMHBI
nepej 3K3aMeHOM
(BoinosHATCA B DYK «AHanuTH4YecKasi reoMeTpusi M JuHeliHas anaredpa» B LMS Moo-
dle)

B 3amanuu 5 3ayay, 3a npaBUIIbHOE pellieHUE KaKI0M 3a1a4un naercs 2 6amna. Ha BeI-
MOJIHEHUE 33JaHUS JaeTcs BpeMs 2 yaca.

KonmuectBo HaOpanHbix 6amoB oT 9 10 10 COOTBETCTBYET OIIEHKE «OTIUTHOY.

KomnyecTBo HabpaHHBIX 0a/IOB OT 7 10 8 COOTBETCTBYET OIEHKE «XOPOIIIO».

KonmuaectBo HaOpaHHBIX 0aJIOB OT 5 0 6 COOTBETCTBYET OIEHKE « Y IOBIETBOPHUTEIh-
HO».

KonmuaectBo 6anioB MeHbIIE 5 COOTBETCTBYET OlieHKe «Hey10BIeTBOPUTEITHHOY.

IIpuMepHbBIC 3aJa4M:

1. HccnegoBathb BOIIPOC O JUAT'OHAJIIM3UPYCMOCTHU OIICpaTOpPa A , 3aJaHHOI'O ManI/II_IGI\/'I

4 6 0
A=|-3 -5 0]|.B cnyuae, ecimi 3T0 BO3MOXHO, yKa3aTh 0a31C U AHArOHATBHYIO MATPHILY
-3 -6 1

oreparopa B 3ToM Oasuce.
2. [Ipumenss npouecc oproronanu3anuu I'pama-IlImuara, mOCTpOUTH OPTOrOHANBHBIN Oa-

3MC MOJNPOCTPAaHCTBa, HarsHyroro Ha Bektopel a, =(—1,4,-3), a, =(3,-7.5),

as = (3a_2>1) , Ay = (_4,1,0) .



3. HaiiTu OpTOTOHAIBHYIO TIPOCKIIMIO ¥ OPTOTOHAJIBHYIO COCTABJISIONIYIO BEKTOpA
x = (14,-3,-6,—7) Ha moanpOCTPaHCTBO, HaTHyTOE HA BeKTOophl ¥, = (-3,0,7,6), v, = (1,4,3,2),
vy =(2,2,-2,-2).

4. Haiitn Bce 3HAYCHHS TapaMeTpa A, IpHu KOTOPBIX IMOJOXKHUTEIBLHO ONpe/Ie/IeHa KBaIpaTHIHas
dopma: Ax; —2x; + x5 + x,x, +4x,x, + 2x,X; .

5. Haiitu 6a3uc u pa3MepHOCTh JTUHEHHOTO MOAMPOCTPAHCTBA: BCEX MHOTOWICHOB CTETICHH HE
6onee 4, ynosrersopsrommux yenosusm 2 f(0) —3 /(1) =0.

2. Cnircok BONPOCOB M (WJIH) 3alaHUi JJI51 IPOBeeHUs POMEKYTOYHOM aTTeCTAlMHU
Cnucok BONpPoOCoOB K 3K3aMeHy 1 cemecTp:

1. IlonsTue BexTopa B reomeTpuu. JInHelHbIE onlepaiuy HaJ BEKTOPAMU U UX CBOICTBA.
[TonsaTne NTUHEWNHOr0 BEKTOPHOrO MpOcTpaHCTBa. [IpuMephl JMHENMHBIX BEKTOPHBIX
npoctpancTs. [IpocTpancTBo R”.

2. TlonsTHe cuCTeMBbI IUHEWHBIX ypaBHEHUH U ee perieHus. COBMECTHBIC U HECOBMECTHBIC
cuctembl. OnpeielIeHHbIE U HEeOoNpeielIeHHbIe CUCTEMBI. JJIeMeHTapHbIe peoOpa3zoBa-
HUSI CUCTEMBI. PABHOCUIIBHBIE CHCTEMBI.

3. IIpaBuno XXoppana-I'aycca UCKIIOYEHHsI NMEPEMEHHOW W3 BCEX YPABHEHUN CHCTEMBI
KpoMe oaHoro. [IpuBenenue cucteMsl K eIMHUYHOMY Oa3ucy. Perienue cuctemsl ju-
HEUHBIX YPaBHCHUM.

4. OpgHopoaHas cucTeMa JUHEWHBIX YPaBHEHUH M CBOMCTBa ee pemeHuil. CBsA3b pele-
HUU HEOJHOPOAHOM CUCTEMBI U COOTBETCTBYIOLLEH €M OJHOPOIHOM.

5. JluHeWHO 3aBUCHMBIC U JIMHEWHO HE3aBHCHUMBIE CUCTEMbI BeKTOpoB. HeoOxomumoe u
JIOCTaTOYHOE YCJIOBUE JIMHENHON 3aBUCUMOCTHU BEKTOPOB. IIpumepsr.

6. CBoiicTBa JIMHEHHO 3aBUCUMBIX U JIMHEHHO HE3aBUCUMBIX CHCTEM BEKTOPOB. JIMHEeHHas
3aBUCUMOCTH BEKTOPOB B R”.

7. Tlonsatue Ga3uca cucTeMbl BEKTOpPOB. Teopema o IBYX pa3iuYHBIX 0a3zucax OJHOHN U
TOM ke cucTeMbl BeKTopoB. KoopiuHaTel BEKTOpa B JaHHOM Oa3uce.

8. PaHr cucteMsl BEKTOPOB, €ro CBOMCTBa. Pa3MepHOCTh BEKTOPHOTO MPOCTPAHCTBA.
[TonsiTue panra MaTpulbl. Pemenue 3a1ad no OTBICKaHUIO PAHTa MaTPULIBI.

10. Onepanuum Haja MaTpUIlaMH, UX CBOMCTBA. Pa3MepHOCTh MpOCTpaHCTBA OJMHOTUITHBIX
MaTpuil pasMepa mxn.

11. O6parHas maTpuma. MatpudHas 3amuch CUCTEMBbI JUHEHHBIX YPaBHECHUM U €€ pellie-
HUE C TOMOIIbI0 00paTHON MaTPHUIIBI.

12. TToHsiTHE OMpPEACIUTEINSI KBAPATHOW MATPUIGl. MUHOpP B airedOpandeckoe JOTOTHe-
Hue. [lpaBuno Jlamnaca pasnoxeHHs OMpENeNUuTeNs IO 3JIeMEHTaM KakKoi-mnubo
CTpOKH (cTOJO1A).

13. CpoiicTBa onpenenuTenei, METOIbl UX BBIYUCIICHHUS.

14. BerunciieHne oOpaTHON MaTpUIlbl C TIOMOIIBIO ajdreOpanvecKux JOMOJIHEHHHA ee diie-
MeHTOB. [IpaBuno Kpamepa peuienust cicTeMbl JTUHEHHBIX YPaBHEHUM.

15. CkansipHoe NMpou3BeJEHUE BEKTOPOB, €r0 CBOMCTBA M MPHJIOXKEHUSI B T€OMETPUU U
dusuke.

16. BexTopHO€ MpOU3BEJIECHUE BEKTOPOB, €0 T€OMETPUUECKUM CMBICI, CBOMCTBA, MPHU-
JI0KEHUSL.

17. CMemianHOE MPOU3BEAEHUE BEKTOPOB, €TO0 T€OMETPUUYECKUIN CMBICH, CBOMCTBA, MpPHU-
noxeHus. J[BoilHOE BEKTOPHOE MPOU3BEICHHE.



18.

19.

20.

21.

22.

23

24.
25.

26.

27.
28.

29.
30.
31.
32.
33.
34.

35.

oW

10.

[Tonsitue adpuHHON U MPSIMOYTOTBHOM JIEKAPTOBOW CHCTEMBI KOOPJIUHAT HA TUIOCKO-
CTU U B npoctpaHcTBe. KoopanHaTel TOUKU. ['eoMeTpuUeCcKUil CMBbICIT KOOPAUHAT TOY-
KM B IIPAMOYTOJIBHON IE€KapTOBOM CUCTEME KOOPAMHAT.

[TonstpHas cucremMa KOOpJAUHAT, €€ CBS3b C MPSAMOYTOJIbHON AekapToBoi. Cdepuueckue
Y HWIMHAPUYECKUE KOOPIUHATHI.

Pa3nuunble ypaBHEHUs MNpPsIMOM JMHUU HA IUIOCKOCTM M B HPOCTPAHCTBE: Mapa-
METPUYECKHE YPABHEHHUS 10 TOYKE U HAIPaBJIAIOIIEMY BEKTOpY, [0 IByM TOUYKaMm, Ka-
HOHUYECKUE YPaBHEHMUS.

OOmee ypaBHeHUE TIPSMOM HA TNIOCKOCTH, TEOMETPUIECKUN CMBICT eTo Ko dunneH-
TOB B IPSIMOYTOJIbHOM J€KapTOBOW CHUCTEME KOOpPAHUHAT. Y paBHEHHUE MPSIMOM MO TOY-
K€ U YIJII0BOMY KO3 (UIIUEHTY.

VYpaBHeHHe NpAMOIl B OTpe3Kax. YpaBHEHHUE NPSMOUM MO TOYKE U HOPMAIbHOMY BEK-
TOPY B PSAMOYT'OJIBHOW IEKapTOBOW CHCTEME KOOPAMHAT.

. BzanmHoe PAacCIIOJIOKCHHUEC ABYX IMPSAMBIX HA IJIOCKOCTH. Pacnomoxxenue HpHMOﬁ OT-

HOCHUTEJIBHO OCEW KOOPIUHAT.

VYroa mexay npsiMeiMu. PacCTOsiHHE OT TOUKH 0 NMPSAMON Ha MIOCKOCTH.
Paznuunbie ypaBHEHHUs IUIOCKOCTH: MapaMETPUUECKHE MO TOYKE W JBYM HaIpaBIIsIO-
[IMM BEKTOpaM, TPEM TOUYKaM, 00Ilee ypaBHEHHE TUIOCKOCTH.

B3aunmuoe pacrnonoxkenue ABYX U Tpex Iuiockocted. [Ipsimas kak mepecedyeHue IBYX
IUIOCKOCTEH.

B3aumHoe pacmnoiioxkeHrue mpsiMOM U IMJIOCKOCTH, JBYX MPSIMBIX B MIPOCTPAHCTBE.
VYpaBHEHHE MIOCKOCTHU MO TOYKE U HOPMAJIBHOMY BEKTOpYy. PaccTtostHue OT TOYkH 10
MJIOCKOCTH B MPOCTPAHCTBE.

PaccrostHue OT TOUKHM 10 IPAMOM B MPOCTPAHCTBE. YTOJ MEXAY MIOCKOCTIMHU.
DIITUIIC, €T0 KAHOHUYECKOE YpaBHEHHE U CBOMCTBA.

['unepbomna, ee KAHOHMYECKOE YpaBHEHHE, CBOMCTBA. ACUMIITOTHI THIIEPOOIIBI.
[Tapabomna, ee KaHOHMYECKOE YpaBHEHHUE U CBOMCTBA.

[ToBepXHOCTH BpaIlleHHUs: ILTUIICOUI, TUTIEPOOIOU b, TapaboIouI.

Kanonuueckue ypaBHEHHS MOBEPXHOCTH BTOPOTO MOPSAKA U UX HUCCIEAOBAaHUE METO-
JIOM CEUYEHHH.

Konuveckue u munuHapuYecKie MOBEPXHOCTH.

Cnmcok BONPOCOB K IK3aMEHY 2 ceMecTp:

[loanpocTpaHcTBa JMHEHHOIO BEKTOPHOI'O NPOCTPAHCTBA, MX IEPECEUEHHE M CyMMa.
[Tpumepsl. Teopema 0 pa3MEPHOCTH CyMMBI ABYX IOJIIPOCTPAHCTB.

[Ipsimas cymma noarnpoctpancTs. JIMHeHas 0001049Ka CUCTEMBI BEKTOPOB.

[TonsiTe 6a3uca BEKTOPHOTO MPOCTPAHCTBA U KOOpAUHAT BekTopa. [IpeoOpa3oBanue ko-
OpAMHAT BEKTOPOB IIPH NEPEXOE K HOBOMY 0a3ucy.

[TonsiTue nunHeitHoro oneparopa. [Ipumeps! auHENHbIX onepatopoB. [IpocTeiinme cBoii-
cTBa. MaTpuua JUMHEMHOro onepaTopa.

Apudmerndeckre onepanuy HaJ JMHEHHBIMU ONIEpaTOpaMM U UX CBOMCTBA.

N3MmeHeHne MaTpHIlbl IMHEHHOTO OTiepaTopa Mpu Mepexo/ie K HOBOMY 0a3ucy.

Snpo u o6pa3 nuHerHoTO Oomeparopa. Panr u medexr. Teopema 0 B3aUMOCBSI3U MEKITY
pPa3sMEpHOCTAMU MOAIPOCTPAHCTB Kerd U Im 4.

WHBapuaHTHBIE TOANPOCTPAHCTBA JIMHEHHOTO omneparopa. PasnoxeHue npocrpaHcTBa B
IPSIMYIO CyMMY HHBAapUAHTHBIX OTHOCUTEIIEHO HEKOTOPOI'O OllepaTopa MOANPOCTPAHCTB.
[TonsiTHE COOCTBEHHOTO BEKTOpa JIMHEHHOTO Omneparopa. XapaKTepUCTHUYECKUN MHOIO-
YJieH U COOCTBEHHbIE 3HaYEeHHUs JIMHEIHOT 0 onepaTopa.

CBoiicTBa cOOCTBEHHBIX BEKTOPOB JIMHEHHOTO omeparopa. [IpuBeneHne MaTpuibl Jiu-
HEMHOro omnepaTopa K AMaroHaJibHOMY BHIY. JKopraHoBa HOopMaibHast (hopMa MaTpHILIbI
JMHEHHOTO oneparopa (IMOHATHE).



11. IlonsATHE €BKINAOBA MPOCTPAHCTBA HAJl [T0JIEM BEILIECTBEHHBIX YUCEN (KOMILJIEKCHBIX YH-
cein). [Ipumeps! eBKIMAOBBIX MPOCTPAHCTB. JIJIMHA BEKTOPOB YTOJI MEXKAY JIByMs BEKTO-
pamu.

12. OproronanpHbli 6a3uC €BKINOBA MPOCTpaHCTBA. Teopema 0 TMHEHHONW HEe3aBUCUMOCTH
MOMIAPHO OPTOTOHAJIBHBIX BEKTOPOB AAHHOM cucTeMbl. [Ipoliecc opToroHanuzanuu mo-
CTPOEHUS OPTOrOHAJIBHBIX BEKTOPOB.

13. OproronanpHble NOANPOCTPAHCTBA €BKJINMJOBAa HpocTpaHcTBa. HeoOxomumoe u nocta-
TOYHOE yCJIIOBUE OPTOIOHAJIBHOCTHU 2-X MOANPOCTPAHCTB. Teopema O mepeceyeHnt ABYX
B3alMHO OPTOTOHAJILHBIX MOJIPOCTPAHCTB.

14. OproronanpHO€ TONOJHEHUE MOAIPOCTPAHCTBA , €r0 MOCTpoeHHue. OpTOroHanbHast Mpo-
€KIIMs BEKTOpa Ha MOJAIPOCTPAHCTBO.

15. Tlonsitue 6ununenHoi dpopmbl. Matpuiia ounuHeitHOH GOpMBbI, ee U3MEHEHHE MPH Tepe-
X07ie K HoBOMY 0a3ucy. Panr OmnmneitHo# Gpopmsl.

16. CummMeTpudeckast 1 KococuMMeTpudeckas ounuHeiHble popmbl. HeoOxoaumoe u nocra-
TOYHOE YCJIOBHE CUMMETPHUYHOCTH (KOCOCUMMETPUYHOCTH). Teopema o MmpeacTaBIeHUU
000l OunMHeHoN (GopMbl B BUJE CyMMbI CHMMETPHUYECKOW M KOCOCHMMETPHUYECKOMN
OMITMHEHWHBIX QOpM.

17. KBagpatuunas gopma, ee matpuna. [IpuBenenue kBaapaTuaHol (GOpMBI K CyMMe KBaJ-
patoB (Teopema).

18. Kanonnueckast ¢opma KBaapaTuyHoil (popMbl. 3aKOH MHEPLMM KBaIpaTHUHBIX (HOpM.
[TonmoXuTenpHO- W OTPUIATEIHHO-OMpPECICHHbIE KBaJIpaTU4YHbIE (OPMBI, KPUTEPHIi
CunbBectpa.

19. bununeliHble ¥ KBaapaTUYHbIe (OPMBI B KOMIUIEKCHOM €BKJIMIOBOM NPOCTpaHCTBe. 13-
MEHEHHEe MaTpHLbl OMIMHEHHON (OpMBbI MpHU Mepexose K HOBOMY 0Oa3ucy. DpMHUTOBBI
OMITMHEWHBIC ¥ KBaIpaTUIHbIE (POPMBL.

20. ITonaTne omeparopa, CONpPSHKEHHOIO K AaHHOMY. MaTpuua CONpspKEHHOIO oleparopa.
CBolicTBa onepanuu COnpsKEHUs.

21. CamocormpsiKeHHBIHN orepaTop, €ro MaTpuiia, CBOMCTBA.

22. Kanonunueckas (hopMa MaTpHUIbl CAMOCONPSKEHHOTO OIepaTropa, B €BKIMIOBOM IpO-
CTPaHCTBE.

23. YHuTapHslil onepaTop, ero cBoiictsa. KaHoHnueckuit BUa MaTpuUlibl.

24. OpTOoroHaNBHBIA ONIEPATOP, €TO CBOMCTBA U MaTpHIIA.

25. OpToroHajibHbIE OIEPaTOpPhl, ACHCTBYIOIIME B OAHOMEPHOM U JBYMEPHOM E€BKJIUIOBBIX
IIPOCTPAHCTBAX

3. IlIpaBuiia BbICTABJIEHHUS OLIEHKH HA JK3aMeHe

Ha sx3amene nposepsiercs chopmupoBanrocTs komnetenmuu OIIK-1, (uaaukaropsr U/1-
OIIK-1_1, U1-OIIK-1 2 B yacTu yMEHUU pabOTHI ¢ MaTPUIIAMH, CUCTEMaMH JIMHEWHBIX anredpa-
WYECKUX ypaBHEHUH, BEKTOPAaMH, MPSMBIMH U TUIOCKOCTSIMHU, HaBBIKOB PabOTHl C THHEHHBIMU
MIPOCTPAHCTBAMU, JINHEWHBIMH OIIEpaTOpaMu U KBaJpaTUIHBIMU (OpMaMu).

B sx3aMeHanimoHHbIN OWIIET BKIIFOUASTCS JBA TEOPETHUECKHUX Bompoca. Ha moarotoBky k
OTBETY JlaeTcsl HE MeHee lyaca.

[Io uroram 3K3ameHa BBICTABIAECTCS OJHA U3 OLICHOK: «OTIMYHO», «XOPOLIO», «yIOBJE-
TBOPHUTEIJIEHO» UIH «HEYIOBJIECTBOPUTEIBLHO).

Onenka «OTJIMYHO» BBICTABIIAETCA CTYACHTY, KOTOPBIA JIEMOHCTPUPYET IIyOOKOoe U
MOJIHOE BJIAJICHUE COJAEpPKaHUEeM MaTepHhalla U MOHATHMHBIM anmnaparoM aHATUTUYECKOM Ieo-
METPUHU U JIMHEHHOU anreOpbl; OCYIIECTBISET MEKIIPEIMETHBIE CBSI3U; YMEET CBSA3BIBATH TEOPHUIO
¢ npakTukoi. CTyIEHT JaeT pa3BepHYThIC, MOJTHBIE U YETKUE OTBETHI HA BOMPOCHI SK3aMEHAIIH-



OHHOTO OWJIeTa W JOTOJHHUTENbHBIE BOIPOCHI, COOIIOMAET JOTMYECKYI0 IOCIIEeI0BATEIBHOCTD
IIPU U3JI0KEHUHU MaTepuana. [ paMOTHO HCTIONb3yeT TEPMUHOIOTHIO.

Onenka «Xopouo» BHICTaBISIETCSA CTYAEHTY, OTBET KOTOPOI'O HAa 3K3aMEHE B IIEJIOM CO-
OTBETCTBYIOT YKa3aHHBIM BBIILIE KPUTEPHSIM, HO OTIMYAETCA MEHbIIEH 00CTOATEIBHOCTHIO, TITy-
OWHOM, 000CHOBAHHOCTBIO M TIOJTHOTOH. B OTBETE MMEIOT MECTO OT/EIbHBIC HETOYHOCTH (HECY-
[IECTBEHHBIE OIIMOKU), KOTOPBIE HCIPABISIOTCS CAMUM CTYACHTOM IOC]E JTOTIOTHUTEIbHBIX U
(MM) YTOYHSIIOLIUX BOIIPOCOB 3K3aMEHATOpa.

Ouenka «Y10BJIeTBOPUTEIbHO» BBICTABIISIETCS CTYIEHTY, KOTOPBII 1a€T HETOCTATOUYHO
IMMOJIHBIC U MOCJICIOBATCIIBHBIC OTBCTHI HAa BOIIPOCHI 3K3aMCHAITMOHHOI'O ounera u JOITOJIHUTECIIb-
HBIE€ BOIIPOCHI, HO MPH 3TOM JEMOHCTPUPYET YMEHHUE BBIACIUTh CYIIECTBEHHBIC U HECYIIECTBEH-
HBIC MTPHU3HAKN U YCTAHOBUTH NPUYNHHO-CICACTBCHHLIC CBA3U. OTBeTHI U3JIaraercs B TCPpMHUHaX
AHATUTUYECKOW T€OMETPUU U JIMHEHHOW anreOphl, HO MPU ATOM JOIMYCKAIOTCS OLIMOKU B OIpe-
JIeNICHUH W PACKPBITHH HEKOTOPBIX OCHOBHBIX MOHATHH, (POPMYJIHPOBKE TMOJOKEHUH, KOTOpPHIE
CTYJIEHT 3aTpyAHSAETCS HCHPAaBUTh camMocTosTeNnbHO. [Ipu aprymeHTanmuu oTBeTa CTYIEHT HE
000OCHOBBIBAaET CBOU CYKIeHMs. Ha 4acTh JONOJHUTENBHBIX BOINPOCOB CTYJEHT 3aTpyAHSAETCS
JaTh OTBET WU JaeT HEBEPHBIC OTBETHI.

Onenka «HeynoB/eTBOpUTEJBHO» BBICTABISETCS CTYIAEHTY, KOTOPBI JEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HAHUS; OECIOPSIOYHO M HEYBEPEHHO H3JIaraeT MaTepual; He
YMECT BBIACIATE I''TABHOC U BTOPOCTCIICHHOC, HC YMECT COCAUHATL TCOPECTUUCCKHUC IMOJIOKCHUS C
MPAKTUKOM, HE YCTaHABIUBAET MEKIIPEAMETHBIE CBSI3U; JAOIMYCKAeT rpyOble OMMOKU MPHU Ompe-
ACJIICHUU CYIIHOCTU PACKPbIBACMBIX HOHSITI/If/'I, HBHCHHﬁ, BCJICACTBHUC HCIIOHHMMAHUA HUX CYUIC-
CTBEHHBIX M HECYIIECTBEHHbBIX NMPU3HAKOB U CBS3€H; J1aeT HEMOJHbIC OTBETHI, JIOTHKA U MOCHe-
AOBATCIBHOCTD HU3JIOKCHUA KOTOPBIX UMCIOT CYHICCTBCHHLIC N TPUHIHUIINAJIBHBIC HAPYIICHUS, B
OTBETaX OTCYTCTBYIOT BBIBOJBI. J(OMOJHUTENbHBIE U YTOUHSIOIIME BOMPOCH dK3aMeHATOpa He
IMPUBOIAAT K KOPPCKUOHWH OTBCTOB CTYICHTA. Ha OCHOBHYIO YaCTb JOIOJHUTCIIbHBIX BOIIPOCOB
CTYJICHT 3aTpyAHSETCA JaTh OTBET WIIU 1a€T HEBEPHBIE OTBETHI.

OHCHKa «HCYI[OBJ'ICTBOpI/ITCHI)HO» BBICTABJIACTCA TAKKE€ CTYACHTY, KOTOpI:Iﬁ B3sJI DK3aMCHa-
IMOHHEIN OHMJIET, HO OTBEYATH OTKA3aJICS.



IIpuioxkenne Ne 2 k padoyeil mporpaMmme M CHHIIIMHBI
«AHaIUTHYeCcKasi reOMeTpHUs U JUHelHasi ajaredpa»

MeToauueckue YKa3aHusA 1JIsl CTYACHTOB 110 OCBOCHUIO TUCHUIIJIMHBI

OcHoBHO# (hopMOIi N3T0KEHUS YyUeOHOTr0 MaTepuana no JUCLUIUIMHE « AHAJIUTHYECKas
TeOMETPHS U JTMHEWHAs anre0pay sBISIOTCS KaK JICKIUU, TaK U MIPAKTUYECKHUE 3aHATUS. DTO CBSI-
3aHO C TE€M, YTO CTYJEHTAM, BKHO NPUMEHSATH IOTYUYCHHbIEC 3HAHUSA Ha MPAKTUYECKUX MPUMeE-
pax ajs Jy4IIero yCBOeHus: Marepuana. i 3Toro Ha NpakTUUECKUX 3aHIATHUAX [IPUBOJUTCS pe-
IeHue OOJIBIIOro KOJIMYECTBA 3a/1ay, 1aBasi CTyA€HTaM BO3MOKHOCTb JIy4llle YCBOUTh MaTepHUall.

Jlsist yCTIIeIIHOTO OCBOEHUS TUCIUILIMHBI OYeHb BaXKHO PEIICHUE JIOCTaTOYHO OOJBIIOrO
KOJIMYECTBA 3a]1a4, KaK B ayJIUTOPUH, TaK U CAMOCTOATEIBHO B Ka4ECTBE JOMAIIHUX 3aJaHUU.
Marepuan, 3aKOHCIIEKTUPOBAaHHBIM Ha JIEKLUAX, HEOOXOAMMO JOMa €lIe pa3 npopadaTbiBaTh U
00s13aTeNIbHO MTPOPELINBATD 33J[auH, 3aJJaHHbIE JUIsI CAMOCTOSATEIBHOTO PEeILICHHS.

Bonpiioe BHUMaHue JOHKHO OBITH YICIICHO BBIMOJHCHUIO JOMAIIHEH paboTel. B kaue-
CTBE 3aJaHUM JJI CaMOCTOSITENIbHON paboThl J0Ma CTYJEHTaM MpeAararTcs 3a/1aul, Kak aHa-
JIOTHYHBIE pa300paHHBIM Ha JICKIMAX, TAK U TMOBBIIIEHHON CIOXHOCTH, JJs (hOpMUPOBAHHS HC-
CJIEZIOBATENIbCKUX HaBBIKOB. J[0OpocOBEeCTHOE BBINOJIHEHUE TOMAIIHETO 33/1aHUs IOMOIaeT CTy-
JIEHTaM JIydllle yCBauBaTh MPOIJIECHHBIN MaTepHall, U NMPOCISKUBATh CBSI3b IMPONJAEHHOTO MaTe-
pHaJia C HOBBIM.

Jl1g IpOBEPKU M KOHTPOJISL YCBOEHUS TEOPETUYECKOTO M MPAKTUYECKOTo MaTepuania, B
Te4eHUue 0Oy4eHUs! MPOBOAATCSA NMPOBEpKa AOMAIIHUX 3aJaHul. Takke MPOBOAATCS KOHCYJIbTa-
uH (pu HEOOXOIUMOCTH) TI0 pa3dopy 3alaHMil s JOMaIIHel paboThl, KOTOPhIE BBI3BAIU 3a-
TPYZHEHMUSL.

[TomHBIN CHMCOK 3aJaHMid I CaMOCTOSITEIbHON paboOThl 10 TeMaM (paszenam) JTUCIIH-
winHel npusesieH B OYK B LMS Moodle «AHanutndeckas reoMeTpuu U JIMHEHHas anreopay.
Bormpocel, Bo3HHKaIOIME B MPOLIECCE WM IO UTOTaM PELIEHMs 3THUX 3aJad, MOXHO 3a/1aTh Ha
KOHCynbTarusx win B popyme (uate) 8 OYK B LMS Moodle.

B KoHIIe IEpBOro ¥ BTOPOrO CEMECTpa CTYJEHTHI CAAIOT dK3aMEH. DK3aMEHbI IPUHUMA-
eTcs 10 3K3aMEHALMOHHBIM OmileTaM, KayKAbIH M3 KOTOPBIX BKIIIOYAET B ceOsl J1Ba TEOpeTHde-
CKHX Bompoca. Ha caMocTosTeNnbHYO IOATOTOBKY K 3a4€Ty BbIACIAETCA 3 AHs, BO BpEMs IOJ-
TOTOBKH K 3a4€Ty IPEAyCMOTpPEHA IPYIIIOBasi KOHCYJIbTALMS.

OcBoUTH BOIIPOCHI, U3JIara€Mble B IMPOLIECCE U3YYEHHUS TUCLUIUIMHBI « AHAIUTHYECKAs
reoOMETpUs U JINHEIHas anredpa» caMOCTOSTENbHO CTYACHTY OBIBAET CI0XKHO. OTO CBSA3aHO C
TEM, YTO MaTepHall, KOTOPBIHA AaeTCs CTyJE€HTaM, BO MHOI'OM aJallTUPOBAaH Ul CTYAEHTOB. B TO
BpeMs KaK CTYyJICHT, IIPOIyCTUBILIUI 3aHATHE, TEPAETCS B OOUIMH HHPOPMALIUU 10 JaHHOU TeMe,
M3JI0’)KEHHOW B nuTeparype. [lo3Tromy noceunienne Bcex ayAMTOPHBIX 3aHATUH SIBISIETCS COBEP-
IIEHHO HEe0OXOAMMBIM. be3 yHOpHBIX U PEryJsipHbIX 3aHATHUN B TEUEHHE ceMecTpa clIaTh dK3a-
MEH MOKET OBITh 3aTPyAHUTEIBHO.





