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1. HammeHnoBaHue JUCHUININHBI

Anre0pa u aHaJIUTHYECKasi TeOMETPUS

2. MecTOo TUCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumniauHa BXOAUT B 00s13aTeNibHY10 YacTh bioka « b.1 » o6pa3oBarenbHON IporpaMMel 110 HapaBICHUSIM
MOJATOTOBKH (CIEIUATBLHOCTSIM):

Hanpasnenue: 01.03.02 IIpukinagHast MaTemMaTuka 1 nHGOpMaTHKa
HaINpaBJIEHHOCTh MaTeMaTn4eckoe MOICTTMPOBAHNE H WH(POPMAIIMOHHBIE TEXHOIOTHH



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare OCBOCHUS AUCIUILTUHBI AJIredpa U aHAJIMTHYECKAs TeOMeTPHs Y 00YJaromerocst JOKHBIL
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

01.03.02 IpukiagHas MaTeMaThka U HHGOpPMATHKa (HAPaBICHHOCTD : MaTreMaTnueckoe MOACIIUPOBaHNE U

WH(pOPMAITMOHHBIE TEXHOJIOTHH )
OIIK.1 Cnocoben npuMeHATh GyHAaMEHTAIbHBIC 3HAHUS, TIOJYYCHHBIE B 00JIACTH MaTEMaTUYECKUX U

(WIM) eCTECTBEHHBIX HAYK, M UCIIOJIh30BaTh UX B MTPO(PECCHOHAIIBHON JAEATEIHHOCTH

Nupukaropsl

OIIK.1.1 ITpumensieT 6a30BbIC MOHATHS, OCHOBHYIO TEPMHUHOJIOTHIO M 3HAHUSI OCHOBHBIX MTOJIOKEHUN 1

KOHIEMNIHNI B 00JIaCTH MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK
OIIK.1.2 OcymiecTBIs€eT MEPBUYHBIN COOp M aHAIN3 MaTepualia, MHTEPIPETUPYET pa3InIHbIC

MaTeMaTHYeCKUEe OOBEKThI
OIIK.1.3 Mcnonp3yeT NpakTUYECKH OIBIT PEIIEHUs CTAHJAPTHBIX MATEMAaTUYECKUX 33124



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

01.03.02 IlpuknanHas MaTeMaTuka U UH(GOpMaTHKa (HApaBIEHHOCTh:
MaremaTHuecKoe MOJICIMPOBAaHNE U MH(POPMAIIMOHHBIE TEXHOJIOTHH)

¢opma o0yuenus

ouHas
NeNe TpumecTpoB,
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS 1,2,3
JMCIUTIJINHbI
O0beM AUCIHUILIMHBI (3.€.) 9
O0beM JUCHUILIMHBI (AK.YaC.) 324
KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.), 126
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 56
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 70
3aHSATHI, CECMHUHAPOB
CamocTrosiTesbHast padoTa 198

(ak.4ac.)

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3ammiaeMoe KOHTpoJibHOE Meporpusitue (7)
HroroBoe koHTpoJsibHOE MeporpusTue (3)
[TucbmMenHO€ KOHTPOJIbHOE MeponpusTue (3)

®opMbI IPOMEKYTOUHOM
aTTecTaluuu

Ok3ameH (1 Tpumectp)
Ok3ameH (2 TpumecTp)
Ok3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Auredpa u anaauTu4veckas reomerpus. IlepBolii TpumecTp.
B naHHOM TpHMeCTpe paccMaTpHUBaIOTCs CIEAYIOIINE OCHOBHBIE pa3ienbl Kypea "Anredpa':

1) KommuiekcHbie uncia;
2) Marpuriipl. Onpenenutenu. CUCTEMbI IMHEHHBIX YPaBHEHHH.
3) JIunelinple pocTpaHCTBA.

U Kypca "AHanmuthudeckasi reoMeTpus':

1) DneMeHTHI BEKTOPHOI! anreOps”;
2) JIuneitabie 00pa3bl Ha MIIOCKOCTH U B IIPOCTPAHCTBE.

BXOJHOU KOHTPOJIb
[TpoBepstoTcs cleayIonne OCTaTOUHbIE 3HAHUS U3 Kypca CpeIHel IIKOJIbI, HE0OXOIMMbIE JJIS1 YCHEIIHOTO
ocBOeHHS Kypca "AnreOpa u aHaIUTHYECKas reoMeTpus':

1) ITonsiTHE BEeKTOpa 1 OCHOBHBIE OIIEPAllM HAJl BEKTOPAMU: CIIOKEHHE BEKTOPOB, BEIUNTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpA Ha JE€MCTBUTEIBLHOE YUCIIO, CKAJIIPHOE ITPOU3BEIeHNE BeKTOpoB. CBOMCTBA
TPEYTOJIbHUKOB U NapaljIeIorpPaMMOB.

2) OcHOBHBIE TEOPEMBI CTEPEOMETPHUH: MPU3HAKY MapaIeIbHOCTH U MEPIEHAUKYIIIPHOCTH MPSAMBIX Ha
IUIOCKOCTH, MTPU3HAKH MapajuIeIbHOCTH U NEPHIEHIUKYIIPHOCTH IUIOCKOCTEH, MPU3HAKY NAapauIeIbHOCTH U
NEPIEHIUKYIJISIPHOCTH MIPSIMON U TUIOCKOCTH.

3) Pemenue cuctem aByX (TpEX) TMHEWHBIX YPaBHEHUH.

4) Pemenne kBaapaTHbIX ypaBHeHul. Teopema Buera.

Pa3pgen 1.

CrpouTtcsi cucTeMa KOMIUIEKCHBIX YHCENl, paccMaTpuBaeTcs ajaredpanyeckas 1 TpuroHomeTpudeckas popma
KOMILIEKCHOTO YMCJIa, WITIOCTPUPYETCs FeOMeTpUYecKast HHTepIpeTalys onepanui, BBOIUTCS MOHIATHE
COIPSDKEHHBIX KOMIUIEKCHBIX YMCEll, BBIBOAATCS (POPMYJIbI BO3BEICHUS B CTENICHb U U3BJICUEHHE KOPHS U3
KOMIUIEKCHOTO yucia. PaccmaTrpuBaeTcs pelieHre KBaJpaTHbIX YPaBHEHUH ¢ KOMIUIEKCHBIMU U
necTBUTeNbHBIMU KO3 punrentamu. O6cy:x1aeTcsi CBOMCTBO KOPHEH U3 €IMHULBI U IEPBOOOPA3HBIX KOPHEH.

B sToM pa3zgene Takke paccMaTpUBaIOTCS NOHATHS IEPECTAHOBKY U3 N YUCENl, UX YETHOCTD, ITOJCTAHOBKU N-1
CTENEeHHU, uX 4€THoCTh. Onpeenenre onpeaenuTens n-ro nopsjka. Cpoictsa onpeaenureneil. Paznoxenue
omnpeaenuTes no crpoke. opmynuposka TeopeMsl Jlamiaca. Cymma npou3BeIeHUH 3JIEMEHTOB OAHON CTPOKU
OIIpeJIeJINTENIS Ha ajaredpanyecKue JTOMOJIHEHHs Ipyroil. Y MHOXKeHHe MaTpHull (OIpeiesieH sl, CBOMCTBA).
OO6parHas maTpuua (cyiecTBoBaHue, Buj). Pemenne matpuuneix ypaBHenuit tuna AX=B. MarpuuHoe
nokazarenbeTBo Teopembl Kpamepa. Meton [Maycca (MeTo mocie1o0BaTeIbHOTO UCKITIOUEHHUSI HEU3BECTHBIX).

KommiexkcHblie yncia
CrpouTtcst cucTemMa KOMIUIEKCHBIX YHCENI, paccMaTpuBaeTcs ajqredpanyeckas 1 TpuroHomeTpudeckas popma
KOMILIEKCHOTO YMCJIa, WITOCTPUPYETCs FeOMeTpUYecKast UHTepIpeTalys oneparnuii, BBOIUTCS MOHIATHE
COIPSDKEHHBIX KOMIUIEKCHBIX YMCEl, BBIBOAATCS (POPMYJIbI BO3BEICHUS B CTENICHb U U3BJICUCHHE KOPHS U3
KOMIUIEKCHOTO yucia. PaccmaTrpuBaeTcs pelieHre KBaJpaTHBIX YPaBHEHUH ¢ KOMIUIEKCHBIMU U
necTBUTeNbHBIMU KO3 punrentamu. O6cy:x1aeTcsi CBOMCTBO KOPHEH U3 €IMHULBI U IEPBOOOPA3HBIX KOPHEH.

Onpeneanrtean



PaccmarpuBaroTcs OHATHS IEPECTAHOBKH U3 N YUCEN, UX YETHOCTD, IOJICTAHOBKH N-i CTEMEHHU, UX YETHOCTD.
Omnpenenenue onpeaenuTens n-ro nopsaka. CeoiicTa onpenenuTteneil. PasnoskeHne onpeaenuTens 1o CTpoke.
®opmynupoBka Teopemsl Jlamnaca. CyMMa Ipou3BEAEHUM 3JIEMEHTOB OJIHOM CTPOKH OIPENETUTENS Ha
anreOpandyeckue JONOTHEHUS APYTOM.

MaTpuubl
Omnepauuu Haj MaTpULlaMU. Y MHOKEHHE MaTpull (onpesaeneHus, cBoiicTBa). OOpaTHas MaTpuLa
(cymectBoBaHue, BU). Pemienne matpuuHbIX ypaBHeHUH THa AX=B. MarpuuHoe 10Ka3aTeabCTBO TEOPEMBI
Kpamepa.

CucreMbl JTUHEHHBIX YPABHEHU I
VYcraHaBinBaeTcs B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKy CUCTEMAaMHU M JIMHEWHBIX YPaBHEHUH C n
HEU3BECTHBIMHM U MHOXKECTBOM MaTpUI, UMEIOIIUX M CTPOK U n cTOiO10B. BBOAATCS 311eMeHTapHbIe
npeoOpa3oBaHus MaTPHIL U C UX MOMOLIbIO 0O0CHOBBIBaeTCS MEeTO I'aycca perieHus IpOU3BOJIbHBIX CHCTEM
JIMHENHBIX YpaBHeHMI. PaccMaTpuBaroTcss MaTpu4HbI MeToa U MeToJ Kpamepa pereHus CucTeM JTMHENHBIX
YpaBHEHUI.

KT-1
Kontponbnas touka (KT-1) Bxiitouaet B ce0s cienyromnye npakTuieckue padoThl:

1) ITpakTnueckas padorta Nel "KomrmuiekcHble uncna';

2) IIpakTtudeckas padbora Ne2 "Bprunciienune onpenenureneit'”;

3) [Ipaktrueckas padota Ne3 "Omnepanuu Hajg MaTpUIamMu';

4) Ilpaktuueckas padora Ne4 "Pemenue cucrem ypaBHeHHH MeToaom ["aycca";

u Tecra "Kommnekcublie uynucna. Onpenenureny. Matpuiibl. CUCTEMBbI JINHEHHBIX ypaBHEHUN" .

Paspnean 2.
B arom paszgene u3yuaroTcs IMHENHHbBIE TPOCTPAHCTBA, UX MOANPOCTpaHcTBa. [laércs onpenenenue JIMHEMHO
3aBUCUMBIX U JIMHEMHO HE3aBUCUMBIX CUCTEM BEKTOPOB. /[0Ka3bIBa€TCS SKBUBAIIECHTHOCTD OIPEAEICHUN.
N3yuarorcst cBOMCTBA IMHEMHO 3aBUCUMBIX U IMHEWHO HE3aBUCHUMBIX CHCTEM BEKTOPOB. JlaéTcs onpeneneHue
0a3rca cuCTEMbI BEKTOPOB M JINHEWHOTO MPOCTPAHCTBA. BBOIUTCS MOHATHE KOOPIMHAT BEKTOpA B Oasuce.
Jlaétcs onpeneneHne KOHEYHOMEPHBIX JIMHEWHBIX MPOCTPAHCTB, IPUBOAATCS NpUMepbl. BBBouTCA
OIpEACIICHUE PAa3MEPHOCTH JIMHEWHOIO IPOCTPAHCTBA. PaccMarpuBaeTcs CBA3b KOOPAUHAT BEKTOPA B Pa3HBIX
0a3ucax W JACUCTBUS ¢ BEKTOpaMH B KoopauHaTax. J[aéTcs MOHATHE MaTPHIIBI TIEpeXo/a.

JIuHelHbIe MPOCTPAHCTBA
Jlaercs onpeneneHne JIMHEHHOTO MPOCTPAHCTBA, PACCMATPUBAIOTCS €r0 NMPOCTENIINE CBOMCTBA. B kauecTBe
IIPUMEPOB JINHEWHBIX IPOCTPAHCTB PACCMATPUBAIOTCSI MHOYKECTBA BCEX MAaTPHUL OJTHOM Pa3MEpPHOCTH,
apudmeTnyeckoe TUHEIHOE MPOCTPAHCTBO M MHOKECTBO MHOTOUJICHOB CTENEHH HE BbIlIe n. Jlaéres
ornpe/eleHUe JIMHEWMHO 3aBUCUMBIX M HE3aBHCUMBIX CUCTEM BEKTOpPOB. PaccMaTpuBarOTCsi OCHOBHAS TEOpEMA O
JTMHEWHOMN 3aBUCUMOCTH U €€ ClIeJICTBUA. BBoaUTCS moHATHE 0a3uca JIMHEWMHOTO MPOCTPAHCTBA U Pa3MEPHOCTH
JUHEWHOTO MpocTpaHcTBa. [laeTcs onpenenenue 6a3uca TMHEHHOTO TPOCTpaHCTBA. PaccMaTpuBaroTes ero
OCHOBHBIE CBOMCTBA. BBOIATCS KOOpAMHATHI BEKTOpA B JAHHOM 0a3uce U MpelICTaBICHHE BEKTopa uepe3 0asuc
B BUJIE INHEHHOW KOMOWHAIK 0a3MCHBIX BEKTOPOB. PaccMaTpuBaroTCs IEUCTBUS C BEKTOpaMU B KOOPAMHATAX.

MaTpuubl nepexojaa
BBoautcs moHATHE MaTpUIIBI IEPEXOa U ONPEACIISIETCS CBA3h KOOPAMHAT BEKTOpA B Pa3HbIX Oa3ucax.



KT-2
KonTponbras Touka (KT-2) Bxirodaet B ce0s cienyromme padoTh:

1) [Ipaktrueckas padota Ne 5 "JIuneliHbie mpocTpaHCTBA. ba3uc 1 pa3MepHOCTh TUHEHHOTO MPOCTPAHCTBA.
Marpuiisl nepexona';

Pa3pea 3.
Jlaetcs onpeesieHne TeOMETPUYECKOT0 BEKTOPA U €r0 XapaKTEPUCTHK. BBOASTCS onepaluy ClIoXKeHUs
BEKTOPOB U YMHOKECHHMSI UX Ha JCHUCTBUTEIbHBIC YHCIA. PaccMaTpUBarOTCs CBOMCTBA 3TUX OIEpaliil, HAa OCHOBE
ATUX CBOMCTB JI€JIa€TCsI BHIBOJI, YTO MHOXECTBO F€OMETPUUECKUX BEKTOPOB SBJISCTCS TUHEHHBIM (BEKTOPHBIM)
MIPOCTPAHCTBOM Ha/Jl IIOJIEM JE€HCTBUTENBHBIX YHCeNl. BBOAATCSA MOHATHSA KOJJIMHEAPHBIX U KOMILTAHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOMCTBA, HEOOXOUMBIE M JJOCTATOUHBIE YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMIUIAHAPHOCTHU TPEX BEKTOPOB. [[0Ka3bIBAaETCsI, YTO AT MHOXKECTBA SABJISAIOTCSA JTMHEHHBIMU
MOANPOCTPAHCTBAMH BO MHOKECTBE BCEX F€OMETPUUECKUX BEKTOpOB. Haxonarcs 6a3uckl BO BCeX ATUX
MpocTpaHcTBaxX. PaccMarpuBaeTcs MOHATHE MPOEKLIUUA BEKTOPA, B TOM YHUCIIE U OPTOrOHAJIBHOM MPOEKIUU
BEKTOpa Ha ock. JlatoTcs onpenenenus npsmoyroiabHoit nekaprosoit (IICK) u adpdunHOM crcTeM KOOpaUHAT
(ACK) Ha mI0CKOCTH U B IIPOCTpaHCTBE. BBOASTCS omnepaiuu CKaJIipHOTO, BEKTOPHOTO U CMEIIAaHHOTO
Mpou3BeIeHUs BEKTOPOB. BriBomsaTcs popmyinel HaxoxaeHus 3Tux npousseaeauit B [IJICK u ACK u
paccMaTpUBarOTCS Pa3IMYHbIE TPUIOKEHUS ITUX MPOU3BEACHUIN K PEIICHUI0 METPUYECKUX 3a]1a4.

Onepannu HaJ BEKTOPAMMU: CJI0OKeHHEe (BLIYUTAHME) BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCJI0
JlaeTcs onpeneneHue reoMeTpu4ecKoOro BEKTOpa 1 €ro XapakTepUCTUK. BBOAATCA onepanuu CI0XKEHUs
BEKTOPOB U YMHOKECHHMSI UX Ha JCHUCTBUTEIbHBIC YHCIa. PaccMaTpUBaOTCs CBOMCTBA 3TUX OIEpaliil, HAa OCHOBE
Yero JIeNaeTcs BbIBOJI, YTO MHOXKECTBO T€OMETPUUYECKUX BEKTOPOB SIBIISIETCS JTMHEUHBIM (BEKTOPHBIM)
IIPOCTPAHCTBOM HaJl MOJIEM ACUCTBUTEIBHBIX YACEI. BBOIATCS NOHATHS KOJUIMHEAPHBIX U KOMILJIAaHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOMCTBA, HEOOXOUMBIE U JJOCTATOUHBIE YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMIIJIAHAPHOCTH TPEX BEKTOPOB. /[0Ka3bIBAECTCs, UTO 3T MHOKECTBA SABJISIFOTCS TUHEHHBIMU
MOJANPOCTPAHCTBAMH BO MHOKECTBE BCEX F€OMETPUUECKUX BEKTOpOB. Haxonarcs 6a3ucel BO BCeX ATUX
IIPOCTPAHCTBaxX. PaccMaTpuBaeTcs MOHATHE MPOEKIUU BEKTOPA, B TOM YHCIIE M OPTOrOHAIBHON IPOEKIINN
BEKTOpa Ha ock. JlatoTcs onpenenenus npsmoyroiabHoit nexkaprosoit (IICK) u adpdunHOM crucTeM KOOpaUHAT
(ACK) Ha MJI0CKOCTH U B IPOCTPAHCTBE.

CxkansipHoe npou3sBe/ieHHe BEKTOPOB
BBoautcst oneparusi CKaJIIpHOTO YMHOKEHHS BEKTOpOB. PaccmaTpuBaroTes anreOpandeckrie U TeOMETPUIECKUE
CBOMCTBA TOr0 Mpou3BeAcHUA. BRIBOATCS (hOpMyJITbI HaX0XAeHUs cKainspHoro nmpousseaeHus B [IICK u
ACK u paccMaTpuBarOTCs pa3iMuHbIE TUIIBI METPUYECKUX 3a/1a4 C IPUMEHEHUEM CKAJIIPHOTO TPOU3BEACHUS.

BexTopHoe npon3Be/ieHNe BEKTOPOB
BBoauTcs oneparusi BEKTOPHOTO MPOU3BEICHHS BEKTOPOB. PaccmaTpuBatoTest anredpanyeckue u
reOMEeTPHUECKUE CBOIMCTBA orepanuu. BeiBoasTcst popMyItbl 1J1st BBIYUCICHHS TPOU3BEICHUS B IPOU3BOIHLHOM
U OPTOHOPMHUPOBAaHHOM Oa3ucax. [IpuBoasATCA mpUMeEpbl IPUMEHEHUS 3TOT0 MPOU3BEACHUS IPU PELIEHUN
reOMETPUUECKUX 3a]1ad.

CMmemanHoOe Npou3Be/iecHHe BEKTOPOB
BBoautcs oneparsi cMEIIaHHOTO TPOU3BEACHUS BEKTOpOB. PaccMarpuBaroTcs anredpandeckue u
reoMeTpUyYecKre CBOMCTBa onepauuu. BeiBoasATCS GopMyJibl U1 BHIYUCICHUS POU3BEACHHS B IPON3BOJIBHOM
1 OPTOHOPMHpPOBaHHOM Oa3ucax. [IpuBoasaTCs mpUMepsl MPUMEHEHUS 3TOTO MPOU3BEACHUSI IPU PEILICHUN
reOMETPUUECKUX 3a7ad.



KT-3
Kontponbnas Touka (KT-3) Bkimtouaer B cebs cienyronme paboThl:

1) Ilpaktuueckas padota Ne 6 "Onepariu Haja BeKTopamu'';
2) Tect "Bekropnas anredpa"

Paznen 4.
B nanHOM pasjerne paccMaTpHUBAIOTCS:

1) paznuunbie crocoOs! 3amanus npssmor Ha miockocTH B [TJICK u ACK;

2) B3aMHOE PACIIOJIOKEHHE MPSIMBIX Ha MJIOCKOCTHU: YCIOBHS MapaylieIbHOCTH, IEPIICHIUKYISPHOCTH,
COBIIAJICHUS TIPSMBIX;

3) paccTosiHEE MEXTy MapaJUIeTbHBIMU MPSIMBIMH, PACCTOSTHUE OT TOYKH JI0 TIPSMOIA;

4) HaXOX/IeHUE TOUKH MepEeCceueHus IpsSIMbIX;

5) pa3nuyHbIe CIOCOOBI 3aJaHHsI TNIOCKOCTH;

6) B3aMMHOE PacIoJIOKEHNE IIIOCKOCTEM;

7) paccTosiHHE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHIE MEXTy TapaJlIeIbHBIMU TNIOCKOCTSIMU;

8) yroa Mexay npsiMbIMH;

9) yron Mexay TIOCKOCTSIMH.

IIpsiMasi HA IVIOCKOCTH
BriBogsTcs ypaBHeHui npsiMoit B appuHHON cucTeMe KOOpAUHAT Ha IMJIOCKOCTH, €CIIU MpsMast 3a/1aHa
a) TOUKON U HaNpaBJISIOLIIM BEKTOPOM,
0) ABYMsI TOUKaMHU.
Ob6miee ypaBHEHHE TIPSIMOM.
BrIBoasTCS ypaBHEHHS IPSMBIX B IPSIMOYTOJILHOW CHCTEME KOOPAMHAT Ha MIIOCKOCTH, €CIH
a) mpsiMasi 3aJjaHa TOUYKON U MEePIEHANKYJISIPHBIM BEKTOPOM,
0) TOuko# 1 yriioM ¢ ocbio (Ox).
PaccmaTpuBaeTcs HopManbHOE ypaBHEHUE NMPsSMoOid. BeiBoasTes hopMybl yriia MeKAy NPSIMBIMH U PACCTOSHUS
OT TOYKH JI0 IIpsiMOii. PaccmarpuBaroTcs ypaBHEHHE ITy4Ka NPSMBIX U T€OMETPUUECKUN CMBICIT 3HaKa
TpexwieHa Ax+By+C.

IlnockocTh
BriBogsiTcs B apuHHOM cucTeMe KOOpIMHAT YpaBHEHUS TUIOCKOCTH, €CITM TUIOCKOCTD 3a/1aHa
a) TOYKOH M JIBYMs HEKOJUTMHEAPHBIMH BEKTOPAMH, MapaIeIbHBIMU TIJIOCKOCTH;
0) TpeMs TOUKaMH, He JIeXKAIIUMU Ha OJJHOU MPSIMOM.
PaccmarpuBaeTtcs o01iee ypaBHEHHE TIIIOCKOCTH.

B3anmMHoe pacnosio:keHue NPsIMbIX Ha IJIOCKOCTH. B3anuMHoe pacnoJioxkeHne m10cKocTei
Hccnenyercs B3auMHOE pacioiosKeHUE ABYX NMPSMBIX, €CIIU
a) 00e mpsIMbIE 3a/1aHBl OOIIMMH YPaBHEHUSIMH,
0) oqHa mpsiMast 3a7jaHa o0IIKMM YpaBHEHUEM, a BTOpasi - NapaMeTpUYeCKUMU (MM KAHOHUYECKUMH),
B) 00€ mpsIMbI€ 3a/1aHbl IAPAMETPUUECKUMU (KAHOHUYECKUMH) YPaBHEHUSIMH Ha IUIOCKOCTH

HccnenyeTcs B3anMHOE pacIiofiOKEeHUE IBYX TUIOCKOCTEH, eClin

a) o0e MJIOCKOCTH 33aJaHbl OOIUMH YPaBHEHUSMH,

0) oJ1Ha TUTOCKOCTH 3aj[aHa OOIIUM YpaBHEHHEM, BTOPAsI - ITapaMeTPHUECKUMH,
B) 00€ MJIOCKOCTH 3a/1aHbl TapaMeTPUUECKUMH YpaBHEHUSIMH.



B 0030pHOM MOpsiIKEe paccMaTpUBAETCs MyYOK IIIOCKOCTEH M T€OMETPHUYECKHIA CMBICIT 3HAKA YeThIpexwiieHa AX
+ By +Cz +D.

KT-4
KonTtponbhas Touka (KT-4) Bkimtouaer B ce0s ciemyromue paboThI:

1) Tect "llpamas Ha miockocTu. ITnockocTs"

HUTOI'OBOE KOHTPOJIBHOE MEPOIIPUATUE
HTtoroBoe KOHTPOJILHOE MEPOTIPUITHE MPOBOAUTCS B BUJIE TUCbMEHHONW KOHTPOJILHON pabOoThl, BKIIFOYAIOIICH B
ce0s 3a1aHN HA TEMBL:

1) KOMIUIEKCHBIE YMCIIa;

2) MaTpHUIIb;

3) onpenenuTeny;

4) nUHEeWHbIe MPOCTPAHCTBRA;

5) nuHelHbIe 00pa3bl: MpsMast Ha TUIOCKOCTH, TJIOCKOCTb.

Auredpa m anaauTH4eckas reomerpus. Bropoii tpumectp

B nanHOM TpuMecTpe paccMaTpUBaOTCs CIIEIYIOIINE OCHOBHBIE pa3zeiibl Kypca "AHanuTuueckas reoMeTpus':

1) IIpsimast B mpocTpancTBe. B3aumHoe pacnonoxeHue NpsiMon U IIIOCKOCTH B IPOCTPAHCTBE;
2) KpuBbie BTOpOTO TOpsIKA: SITUIIC, THIIepOoia, mapadosa. BeiBon kanonnueckunx ypaBHenuii B [1/ICK u B

HOJISIPHBIX KOOPJIUHATAX.
3) DneMeHTapHas TEOpHs MOBEPXHOCTEH BTOPOTO MOPSAKA: HATUHAPUIECKIE, KOHUYECKHE MTOBEPXHOCTH,
ITIOBEPXHOCTH BpalleHus. JInHenyaTsie MOBEPXHOCTH.

u Kypca "Anredpa':

1) CucreMbl TUHEHHBIX YpaBHEHHI: ONpeIeIeHne YaCTHOTO U o01ero pemeHus. Teopema
Kponekepa-Kanennu. O60cHOBaHHE MPAKTHYECKOTO criocoba HaxoxaeHus oomero pemenus CJIY ¢ momombio
paHra MaTpHIIbl.

Pazpgen 5.
BriBoasiTCs paznuyHbie ypaBHEHUS IPSAMOM B IpocTpaHcTBe. Mccaeayercs B3anMHOE PaCIioIOKEHUE ABYX
npsAMbIX. OnpenenseTcss yroy Mexay IpsIMbIMH B TIPOCTPAHCTBE, PACCTOSTHUE OT TOYKH JI0 TIPSIMOM B
MIPOCTPAHCTBE, PACCTOSIHUE MEX/1Y IBYMsI CKPELIMBAIOIIMMUCS U NapaJIeIbHBIMU IPSIMBIMH.
Uccnenyercst B3auMHOE pacrionoKeHue MpsiIMO U TUIOCKOCTU B MMPOCTpaHCcTBE. OnpeiensieTcs: yroia MKy
IIPSAMOM M TUIOCKOCTBIO B ITIPOCTPAHCTBE U HAXO0KJICHUE TOUYKHU IIEPECEYEHUS IPSIMOU U INTIOCKOCTH B
MPOCTPAHCTBE.

Jlaércs onpeneneHue JIMHAM BTOPOTO MOPsIIKa.

BoiBossITCS KAHOHMYECKHE YPaBHEHHSI OKPYKHOCTH, 3JUINIICA, TUIIEPOOIIBI U 1apadosibl B IPSIMOYTOJIbHOM
cucreMe KoopAuHaTt. Mccenenyrores cBoiicTBa U popma 3TUX JTUHUH. J[at0TCs MOHATHS SKCLIEHTPUCHUTETA,
JIUPEKTPUC, POKATBHBIX PaIUyCOB, aCUMIITOT. BBIBOAATCS ypaBHEHUS KacaTebHBIX K KPUBBIM BTOPOTO
nopsiaka.BeiBodTCs ypaBHEHUS 3IUIMIICA, TUIIEPOOIIBbI M TapadoJIbl B MOJIIPHONW CUCTEME KOOPIMHAT.

IIpsimas B npocTpancTBe. B3anMHoe pacnoJioxkeHue NpsiMoii U MJI0CKOCTH B MPOCTPAHCTBE.



BriBoasiTCa ypaBHEHUs IPSAMOI B IPOCTPAHCTBE:!

1) npoxozsie yepes JaHHYIO TOUKY HapaiiebHO JAaHHOMY BEKTOPY (KAaHOHUYECKUE U TapaMETPUIECKUE);
2) MpOXOAAIICH Yepe3 1B TaHHbIC TOUKH,
3) 3a1aHHOM TTepeceYeHUEM JIBYX TUIOCKOCTEH.

Uccnenyercst B3aMMHOE pacioloKEHUE ABYX MPSAMBIX:

1) npsiMble COBIIAAAIOT;

2) npsiMble TapajlIeIbHbL;
3) npsiMble TIepeceKaroTcs;
4) npsiMble CKPEIIUBAIOTCS.

OHpeﬂeHHeTCH Yroja MExKAy IIpAMBIMHU B ITPOCTPAHCTBE, pACCTOAHUEC OT TOUYKU 10 Hp)IMOﬁ B IIPOCTPAHCTBC,
PaCCTOSAHUC MCIKAY ABYMS CKPCIIHBAIOIIUMHUCA U TAPAJUICIIBHBIMU ITPAMBIMHU.

Hccnenyercs B3auMHOE pacnofioskeHue MPSAMOM U IIIOCKOCTH B pocTpaHcTBe. Onpenensercs yroj Mex1y
MPSIMOY U TUIOCKOCTBIO B IPOCTPAHCTBE U HAXOXKJEHUE TOYKU NEPEeCceUeHHsI MPSMOM U TIIOCKOCTH B
IIPOCTPAHCTBE.

JIuHUM BTOPOTroO NOPSIAKA: JJUINIIC, runep6o.ia, napadosia. BoiBoa ypaBHeHNH B NOJSIPHBIX
KOOpAUHATAX
Jaércs onpeneneHue JIMHUN BTOPOTO MOPSIKA.

BbiBosITCA KAHOHMYECKHE YPABHEHMSI OKPYKHOCTH U 3JUIMIICA B IPSIMOYTOJIBHOM CHUCTEME KOOPANHAT.
Hccnenyrotces cBoiicTBa 1 (hopMa 3TUX JTHHUHN. J[JIst S5Tirca BBOAATCS SKCIEHTPUCUTET U TUPEKTPHCHI,
paccmarpuBatoTcs ux cpoictBa. O0cysxaaeTcst BONpoc 00 U3MEHEHUH YpaBHEHHUs JUTUIICA

a) MpH MepeMeHe MecTaMu Ocell KOOpAMHAT,

0) npu mapajuIeTLHOM MEePEeHOCEe LIEHTPa IUIUIICA.

BriBoasiTCS ypaBHEHHUs KacaTeNIbHBIX K 3JUIUIICY U OKPYKHOCTH.

BrIBosTCS KaHOHUYECKHE YpaBHEHHS TUIIEPOOJIb B IPSMOYTOJIBHOM crcTeMe KoopauHaT. Mcecnenyrores
cBoiicTBa U (hopma runepoosl. Jlaércs onpeaeneHne IKCIEHTPUCUTETa, (POKYCOB, TUPEKTPHUC, (HOKAITBHBIX
paycoB, aCHMITOT I'HITEPOOIIBI, CONPsHKEHHON runepOoisl. PaccMarpuBaeTcst ocobast poiab aCHMIITOT
runep6osel. OOCyXIaeTcst BOpoc 00 M3MEHEHHH YpaBHEHHUI TUIIepOOIIbI

a) IpY epeMeHe MECTaMu OCeil KOOpAMHAT,

0) pu MapayyIeIbHOM TIEPEHOCEe [IEHTPA THIIEPOOITHL.

BBIBOI[HTCH YPaBHCHUA KAaCATCJIbHBIX K anep6one.

BrIBoauTCS KaHOHWYECKOE YpaBHEHHUE MapadoIIbl B MPSIMOYTOJIBHON cucTeMe KoopauHaT. Mccnenytores
cBoiicTBa 1 (hopma napabossl. BBOINTCS SKCIEHTPUCUTET U TUPEKTPHCA, PACCMATPUBAIOTCS UX CBOWCTBA.
OOcyxmaercst BOpoc 00 N3MEHEHHH ypaBHEHHS TapaOoIIbl

a) B 3aBUCHUMOCTHU OT OCU CUMMCTPHH,

0) Tpu MapauIeTFHOM MEPEHOCE BEPIINHBI TapaOoITbI.

BBIBOI[HTCH YPaBHCHUA KAaCATCJIbHBIX K napa6one.



BoiBossiTCS ypaBHEHUS 3JUIMIICA, TUIIEPOOIIb M TapadoJIbl B MOJIIPHON CUCTEME KOOPIMHAT.

YupouieHue ypaBHeHUs JIMHUU BTOPOro NMOPsiAKa NPH Npeodpa3oBaHUHU NPAMOYT0JbHBIX
koopauHat. Kitaccupukanusi JIMHUA BTOPOro nopsiaka.
PaccmarpuBaercs Bonpoc o npeo6pazoBaHuy ad(GUHHBIX U IPIMOYTOJIbHBIX KOOPIUHAT HA MJIOCKOCTH.
dopmynupyeTcs aNropuTM YIPOILEHHs ypaBHEHHS JIMHUU BTOPOT'O MOPSAIKa IpU IpeoOpa3oBaHUH
NPSIMOYTOJIBHBIX KoopauHat. J{aércs knaccudukanus TMHANR BTOPOTO TOPSIIKA.

KT-1
KT-1 cocrout u3 cnexyromnux pador:

1) IIpaxTnueckas padota "[Ipsimas B mpoctpaHcTBe. B3auMHoe pacnonoxeHue npsMoi U miIoCKOCTH B
npocTpaHcTBe';

2) Ilpaktuueckas pabdora "Kpussie BToporo nopsaka';

3) Tect "llpamas B npoctpanctse. Ilnockocts. Kpubie BToporo nopsaka'.

Pa3pgea 6.

Jarotcs onpeneneHns HWINHIPUIECKNX, KOHNYECKUX IMOBEPXHOCTEN U MOBEPXHOCTEN BPAILLICHHUS.
[ToBepXHOCTH BTOPOrO MOPSAAKA UCCIAETYOTCS CEUEHUSIMU KOOPAMHATHBIMU IJIOCKOCTSIMHU U TUIOCKOCTSMH UM
napasuienbHbiMu. JInHeluaTseie moBEXHOCTH. [I0BEpXHOCTH BpallieHUs.

DJleMeHTapHasi TeopHs MOBEPXHOCTel BTOPOro NOpsiAka: NUWINHAPHYECKHe, KOHHYeCKHe
NMOBEPXHOCTH, NOBEPXHOCTH BpaLlleHUsI.
Kanonnueckue ypaBHeHHUSI TOBEPXHOCTEN BTOPOIO MOPAIKa. 3HATh BUAbl YPABHEHUM, HA3BAHUS U BHU]I
COOTBETCTBYIOIMX UM MMOBEPXHOCTEN (3JUIMIICOUA, OJHOMIOJIOCTHBIA rUIepO0IOn, IBYIIOIOCTHBIN
runepOoIon1, SUIMOTHYECKUH mapabonon, runepooIndeckuil mapadoaoua, HIUTUITHYECKAN IUITUHD,
rUMepOOMYeCKUN UIMH/P, MapaboIUdecKuil IIMITMHIP, KOHYC, BRIPOKJICHHbBIE TOBEPXHOCTH). MccnenoBanue
MIOBEPXHOCTEN BTOPOTO MOPSIIKA, 3alaHHBIX KAHOHUYECKMMH YPaBHCHUAMM,
CEUEHMUSIMHU IUIOCKOCTSAMHU, NapauIeIbHBIMU KOOPAUHATHBIM IJIOCKOCTSIM. [IpsMonuHelinbie oOpasytoiiye
MIOBEPXHOCTEN BTOPOTro MOpsiiKa (ONpPEEIIEHUE, 3HaTh, Y KaKUX
MOBEPXHOCTEH eCcTh MPSMOJUHEHHbBIE 00pa3yIolye, BBIBO yPaBHEHUN CEMEHCTB MPSIMOIMHEIHBIX
00pa3ymommx).

KT-2
KT-2 cocrout u3 cneayromux padoT:

1) Ilpaktuueckas padora "IloBepxHOCTH BTOpPOrO Mopsiaka';
2) Tect "I[loBepxHOCTH BTOPOTrO Mopsiaka'.

Pa3zpen 7.

B sTOM paznene paccmarpuBaeTcst 01MH U3 GyHIAMEHTAIBHBIX CIIOCOOOB HCCIIEI0OBAHUS U PEIICHUS
HeonHopoaubix (CJIHY) u ogHopoanbix cucteM nHeWHbIX ypaBHeHu (CJIOY) ¢ mo0bIM KOHEYHBIM YHCIIOM
HEU3BECTHBIX C IOMOIIbIO paHra MaTpuilsl. J{Jis aToro gokassiBaercs teopema Kponekepa - Kanemu, u3 nee
BBIBOJISITCS TTPABHJIA PEILICHUS YKa3aHHBIX CUCTEeM. PaccMaTpuBaroTCsl CBOMCTBA PEMIEHUN CUCTEMBI JIMHEHHBIX
OJIHOPOJIHBIX YPaBHEHUH U CBs3b pemeHuii coorsercTByromux CJIHY u CJIOY.

Cucrembl TuHelHbIX YpaBHeHu#l (CJIY): onpenesnenne 4acTHOro U o01mero pemenus. Teopema
Kponekepa - Kanesuiu. O60cHOBaHHEe MPAKTHYECKOI0 cnoco0a Haxo:xkaeHus: oouero pemenus CJIY ¢



MOMOIIbI0 PAHTa MATPHUIBL.
BBoauTcs onpenenenue 00IIEro 1 4aCTHOTO PEIIeHU CUCTeMbI ypaBHeHHH. J[aeTcs KiaccupuKanus CUCTeM
JIMHEUHBIX YPAaBHEHUI: OJHOPOAHAS U HEOJHOPOHAs, COBMECTHAs1 U HECOBMECTHAsI, ONIPEIEICHHAs U
HeonpeneneHHas. PaccMaTpuBaroTCs OCHOBHBIE CBOMCTBA CHCTEM JIMHEHWHBIX YPAaBHEHHU U UX
npeoOpa3oBaHus, IPUBOAIINE K CHCTEMaM, 3KBUBAJICHTHBIM J1aHHON. PopMynupyeTcs U JoKa3bIBaeTcs
teopeMa Kponekepa-Kanemnnu. 13 Teopema Kponekepa-Kamnesniu BHIBOAUTCS TPAKTHUECKUNA CITOCOO
UCcCIeA0BaHUs CUCTEMBI IMHEWHbIX YpaBHeHuH (CJ1Y) Ha coBMecTHOCTH M HaxoxaeHue peuenus CIIY ¢
MOMOIIBIO paHra MaTpuIsl. DopMyupyercs anropuT™ HaxoxaeHus oomiero pemenne CIIY.

Cucrembl JTHHEHBIX OTHOPOJAHBIX YPABHEHH M MPOCTPAHCTBA UX pelieHnil. CBsA3b peleHui
OHOPOAHOI 1 HeogHopoaHou CJIY.
PaccmarpuBaroTcs CBOWCTBA peIIEHUH CUCTEMbI TMHEHHBIX OHOPOAHBIX ypaBHeHul (CJIOY). Jloka3biBaercs,
4TO MHOXKeCTBO Bcex peuieHuit CJIOY sBisiercst TMHEHHBIM MOANPOCTPAHCTBOM apu(METHUIECKOTO N-MEPHOTO
npoctpancTBa. Haxoaures 6a3uc u pa3MepHOCTH 3TOTO HOAIPOCTPAHCTBA.

PaccmarpuBaeTcs cBsI3b OOLLIETO pelIeHHs] CUCTEMbI TMHEHHBIX HEOAHOPOAHBIX YpaBHeHul (CJIHY) u oOmiero
pemenns coorsercTBytromen CJIOY. Iloka3siBaercs, 4To

1) pa3HOCTB ABYX pelIeHHU HEOAHOPOAHON CUCTEMBI - 3TO PEIICHUE IPUBEIEHHON OJHOPOTHON CUCTEMBI;
2) cymMMa pelieHus OJJHOPOTHOM CUCTEMBI U PEIIEHUS MPUBEIEHHONW OHOPOIHON CUCTEMBI - 3TO PEIICHUE

HEOJHOPOJHOU CUCTEMBI;

3) ofriee perieHrne HEOJTHOPOTHOW CHCTEMBI MPEICTABISETCS B BUIE CyMMBI YACTHOTO PEIIICHUS
HEOJHOPOJHON CUCTEMBI M JIMTHEHHOW KOMOMHAIMH (yHIAMEHTAIBHBIX PEIICHUN €€ TPUBEAEHHOMN
OJIHOPOJTHOM CHUCTEMBI.

KT-3
ITpoBepsercs 3HaHUe NOHATHIA paHra MaTpulibl, ofHOpoAHbIX (CJIOY) u HeogHopoausix (CJIHY) cuctem
JUHENHBIX YpaBHEHUI, o0uero u yactHoro pemenuit CJIY, panra matpuisl, 6a3ucHOr0 MUHOpA,
¢bynnamenTanbHol cucteMsl pemieHuit (OCP) oqHOpoHOM cucTeMbl ypaBHEHUN; IPUMEHEHUE TEOPEMBbI
Kponexkepa - Kanennu ams uccnenosanus Borpoca o coBmectHoctu CJIY; HaxoaeHne o0IIero 1 4acTHOro
pewennii CJIY; 3nanue cBsa3u pemwenuit CJIHY u coorserctByromeit CJIOY

KT-3 cocrout u3 cneayrommx padboT:

1) [IpakTuueckas padota "HccnenoBanue CJIY Ha COBMECTHOCTH C IOMOIIBIO PAHTOB MaTpHI'";
2) Tect "Panr matpuusl. CJIY".

HNTOTI'OBOE KOHTPOJIBHOE MEPOIIPUATHE

HToroBoe KOHTPOJILHOE MEPOTIPUITHE MPOBOAUTCS B BUJIC TMCBMEHHOW KOHTPOJIBHOM pabOTHI U TECTa. ITH
BUJIBI PAOOT BKITIOYAIOT B ce0s 3aJaHUS HA TEMBI:

1) [Ipsimas B mpoctpaHcTBe. B3auMHoe pacnonoxeHue npsiMou U MiI0CKOCTH B IPOCTPAHCTBE;
2) Kpusie BTOpOT0 moOpsiIKa: 3JIIUIIC, TUIiepOoia, mapadoa;

3) IToBepxHOCTH BTOPOTO MOPS/IKA;

4) Panr maTpuipl U CUCTEMBI JINHEHHBIX YPAaBHEHUH.

[TucemeHHast KOHTpOJbHAs paboTa oreHnBaetcs B 20 6aytoB. Tect orennBaercs B 20 6ayioB.

AureOpa v anajuTHYecKkasi reomerpusi. Tperuii Tpumectp



B naHHOM TpuMeECTpe paccMaTpUBAIOTCS CIICIYIONINE OCHOBHBIE pa3eibl Kypca "Anreopa':

1) JIuneitapie npeoOpazoBaHUs TMHEHHBIX TPOCTPAHCTB;
2) EBKIIMIOBBI M YHUTApHbIE IPOCTPAHCTBA.
3) bumHeiHbIe U KBaApaTHUHbIE (OPMBI.

Pa3pea 8.

JlaeTcs onpeneneHue JIMHEHHOro OlepaTopa, ACMCTBYIOLIETO U3 OAHOIO JIMHEWHOIO IIPOCTPAHCTBA B IPYTOE.
BeIBOISITCA €ro cBOWCTBA U PUBOJATCS IpUMeEpHL. JlaeTcss MaTpU4YHas 3alMCh JIMHEHHOTO OIepaTopa B TaHHOU
nape 0a3MCOB U yCTaHABJIMBAETCS B3aMMHOE COOTBETCTBHE MEX/ly MaTpHILIaMu U oniepaTopaMu. Onpenenstorcs
COOCTBEHHBIE BEKTOPBI M COOCTBEHHbIE 3HAUCHUS JTMHEHHOIO IPpeoOpa3oBaHusl, paCCMaTPUBAIOTCS UX CBONCTBA
U CIIOCOOBI HaxoXkAeHus. PaccMaTpuBaloTcs cBoiicTBa 6a3uca JIMHEHHOTO MPOCTPAHCTBA, COEPIKAILETO
COOCTBEHHBIE BEKTOPHI. BBOUTCS MOHATHE CTIEKTPA U TPOCTOTO CIeKTpa. JJoka3piBaeTcst TeopemMa o0 JTMHEHHOM
peoOpa3oBaHUU C IPOCTHIM CIIEKTPOM.

OnpenesieHue JUHEHHOr0 0TOOpPa)KeHUs U JIMHEHHOT0 NMpeodpa3oBaHMsl JUHEHHBIX IPOCTPAHCTB.
Koopaunatsl 00pa3a BekTOpa Npu JUHEHHOM Npeodpa3oBaHMH.
JlaeTcs onpezaeneHue JMHEHHOro 0ToOpaXkeH s, AEUCTBYIONIET0 U3 OJHOTO JMHEHHOI0 IPOCTPAHCTBA B IPYroe
1 JIMHEWHOT0 TIpeoOpa30oBaHus, IEHCTBYIOIIETO B IMHEHHOM IPOCTPAaHCTBE. BBIBOAATCS CBOWCTBA IMHEWHOTO
peoOpa3oBaHus U IPUBOJATCS IpUMephl. PaccmaTpuBaercss MaTpula JIMHEHHOTo peoOpa3oBaHus B JTaHHOM
0a3uce U yCTaHABIMBAETCS B3aUMHOE COOTBETCTBUE MEXTy MaTpULIAMHU U JINHEHHBIMU NPEOOPA30BAHUSIMH.
JlaeTcst MaTpU4Has 3aMUCh JIMHEHHOTO MPeoOpa3oBaHMUs.

CBsi3b MaTpPHIl JTMHEIHOT0 Npeo0pa30BaHMs B Pa3HbIX 0a3MCaX KOHEYHOMEPHOI'0 JMHEIHOT 0
npocrpancTa. Onepauuu HajJ JUHEHHBIMH NPe0OPa30BAHUSAMH.
BoiBouTCs CBA3H MEKY MaTpULlaMy JAHHOTO JIMHEHHOTO NpeoOpa3oBaHus B ABYX napax 06a3ucos. Broasarcs
JEeUCTBUS C TMHEHHBIMU NPe0OPa30BaHUSAMMU: CIOKEHNUE, YMHOKEHHE Ha HJIEMEHT OCHOBHOT'O 10JIsl, YMHOKEHHE
JMHEHHBIX peoOpa3oBaHmii. JlOKa3bIBalOTCS UX CBOICTBA.

Anpo u 001acTH 3HAYEHUI JTMHEITHOr0 npeodpa3oBanus. HeBbIpoikIeHHbIE JIMHEITHOTO
npeodpazoBaHus.
JlaeTcst onpenenenue o01acTy 3HaYCHUH TMHEHHOTO TTpeoOpa3oBanus. [loka3piBaeTcs, 4T0 00JaCTh 3HAUCHU
JUHENHOTO Mpeo0pa30BaHUs SIBIISAETCS JMHEWHBIM MOAIPOCTPAHCTBOM JIMHEHHOTO MPOCTPAHCTBA.
Omnpenensiercss pa3MepHOCTb 00acTH 3HAUEHUH TMHEHHOTo MpeoOpa3oBaHus. BBonuTcs onpeaenenue sapa
JUHENHOoro npeodpasoBanusd. [TokaszpiBaeTcs, 4YTO PO JIMHEHHOTO NpeoOpa3oBaHUs SIBISIETCS TMHEHHBIM
MOJNPOCTPAHCTBOM JIMHEWHOTO IIpocTpaHcTBa. Onpesensercs pa3MepHOCTb sijipa JMHEHHOro MpeoOpa3oBaHus.
Jlaetcs onpeseneHne HEBBIPOKICHHOTO JTMHEHHOTO Mpeodpa3oBanHus U GOPMYIUPYIOTCS YCIOBHS
HEBBIPOXKIEHHOCTH JIMHEHHOTro MpeoOpa3oBaHusl.

CoOcTBeHHBbIE 3HAYEHHNS U COOCTBEHHbIE BEKTOPbI JIMHEIHOr0 npeodpa3oBanns. JInneiinbie
npeodpa3oBaHus € MPOCTHIM CHEKTPOM
OmnpenensroTcsi COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS JIMHEWHOTO NMPeoOpa3oBaHus,
paccMaTpUBalOTCS MX CBOMCTBA M CIIOCOOBI HaXOXKIeHUs. PaccmaTpuBaroTest cBoMicTBa 0asuca JIMHEHHOTO
MPOCTPAHCTBA, COJEPKAIIETO COOCTBEHHBIE BEKTOPBL. BBOIUTCS MOHATHE CIIEKTPa U MPOCTOTO CHEKTPA.
Jloka3wIBaeTcs TeopemMa O JIMHEHHOM MpeoOpa3oBaHUM C MIPOCTHIM CIIEKTPOM.

KT-1
B paboty BKJIIOUEHBI 3aJaHUS CIIEAYIOIIUX TUIIOB!



1) IlpoBeputb, 4TO JaHHOE OTOOPAKEHUE SIBJIACTCS TUHEHHBIM OTIEPATOPOM.

2) HaliTi MmaTpully TMHEHHOTO oIepaTopa, eCiiy JaHbl 0a3UChl B IMHEWHBIX IPOCTPAHCTBAX U MPABUJIO,
3a/aol1lee oneparop.

3) Oneparop 3aaaH MaTpullel B 0JHOI nape 0a31coB, HAMTH ero MaTpuIly B Apyroi nmape 6a3ucos.

4) Haiitu koopuHaThl 00pa3a BEKTOPa, €CIIU JIaHbl KOOPIWHATHI CAMOT'0 BEKTOPA HJIM HA000POT.

5) Haiitu sinpo u 06s1acTh 3HAaYCHHI JIMHEHHOTO OTMepaTopa, 3aIaHHOT0 JTMOO MAaTPHUILIeH, TUOO MPaBUIIOM.
6) Haiitu coOCTBEeHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO TIPe0Opa30BaHUSI.

Pa3zgen 9.

B aToMm paznene onpenensercs CKasIpHOE IPOU3BEEHUE BEKTOPOB B IMHEHHBIX POCTPAHCTBAX HAJL MOJISIMU
JIEHCTBUTEIBHBIX U KOMIUIEKCHBIX 4ncell. B mepBoM citydae TMHEIHOE MPOCTPAHCTBO HA3BIBAETCS €BKIIMJIOBBIM,
BO BTOPOM - YHUTapHbIM. M3y4aroTcs eBKINOBBI BEKTOPHBIE POCTpaHCTBa. PaccMaTpuBaroTCs MpUMEDSI,
CBOWCTBA U CHIOCOOBI 33JJaHUS CKAISIPHOT'O IPOM3BEACHUS, BBOAATCS MMOHATHUS JITUHBI BEKTOPA, yTiia MEX1y
BEKTOPaMH, OPTOrOHAJIBHOCTH BEKTOPOB, OPTOrOHAJILHOTO JOMOJIHEHUS BEKTOpa. PaccmarpuBaercs
OPTOHOPMMPOBAHHBIN Oa3uC U ero cBOMCTBA. M3yuaroTcst yacTHbIE BUbI TMHEWHBIX IPEoOpa3oBaHMiA
€BKJIN0BA [TPOCTPAHCTBA:

1) npeoGpa3zoBaHue, CONMPSHKEHHOE TaHHOMY JIMHEHHOMY TIpeoOpa3oBaHus,

2) camoconpsHKeHHBIC TUHEHHBIE TIPe00pa30BaHus,

3) opToroHaNBHBIE PEOOPA3OBAHMS.

PaccmaTpuBaeTcs mocTpoeHre OPTOHOPMHUPOBAHHOTO 0a3nca, OPTOTOHATIBHOTO JOTIOTHEHUS U OPTOTOHAIBHOM
COCTABJISIONIECH BEKTOpa HA MOIPOCTPAHCTBO.

CxkansipHoe nNpousBe/ieHHe BEKTOPOB B JIMHEHHOM NpocTpaHcTBe. OnpeesieHne eBKJINI0BbIX H
YHUTAPHBIX npocTpaHcTB. MaTpuna I'pama. BBenenue meTpuku.
JlaeTcs onpezienieHne CKaISIpHOTO MPOU3BECHHS B JINHEHHOM MPOCTPAHCTBE HAJl TIOJIEM JIeHCTBUTENBHBIX
(KOMIUIEKCHBIX) YHCell, BBIBOJISATCS €0 CBOWCTBA, IPUBOAATCS pUMephl. JlaeTcs onpeneneHne eBKInI0Ba
(yHuTapHoro) npocrpanctsa. I[IpuBoasTcs cnocoObl 3a1aHNs CKAJIIPHOTO MIpOU3BeieHus. BBoauTcst matpuna
I'pama, paccmaTpuBaroTCs €€ CBOMCTBA.

OpTOroHAJBLHOCTH BEKTOPOB B €BKJIMJI0BOM NMPOCTPaHCTBeE. JJJIMHA M yroJl Me:K1y BEKTOPaMHu.
OpToHopMHUpOBaHHbIE OA3UCHI.
JlaeTcs onpeneneHue AIMHbI BEKTOPA, YIJIa MEXAY BEKTOpaMU U OPTOrOHAJIbHBIX BEKTOPOB. BriBoaATCS
CBOMCTBA OpTOroOHaJIbHBIX BCKTOPOB. PaCCManI/IBaCTCSI MOHATHUEC OPTOrOHAJILHOTO JOIIOJIHCHUSA U
OpPTOTOHAJILHOM COCTABJISIFOIIEH BEKTOpa Ha MOAMPOCTPAHCTBO. BBOIUTCS MOHATHE OPTOHOPMHUPOBAHHBIX
6aszucoB. Jloka3piBaeTcsa TeopeMa: Jito00il 0a3rc MoxkeT ObITH OpTOHOpMHpPOBaH. BriBoauTcs popmyna
CKaJISIPHOTO MPOU3BEICHUSI B OPTOHOPMHUPOBAHHOM Oaszuce.

OpToroHaJjibHble, CONPSKEHHBbIE H CAMOCONPSIKEHHbIE JIMHelHbIe MPeo0pPa30BaHus eBKINA0BbBIX
MPOCTPAHCTB.
BBonuTtcs onpenenenue opToroHaIbHOTO MPEeoOpa30BaHUs €BKIINI0BA IPOCTPAHCTBA, JOKA3BIBAIOTCS UX
CBOMCTBa M cIOCO0BI 3aganust. OnpenenseTcs MaTpuiia OpTOroHaJIbHOTO MPeoOpa3oBaHus. Y CTaHABIUBACTCS
CBSI3b MEX/Y OPTOTOHAJIBHBIMH NPE0OPa30BaHUAMU U OPTOTOHAIBHBIMHU MaTPULIAMHU, €CJIU 3a(UKCUPOBaH
OPTOHOPMHPOBAHHBIN Oa3uC.
BBonutcs onpenenenue nmpeoOpa3oBaHUs CONPSDKEHHOTO JAHHOMY JIMHEHHOMY IPeoOpa3oBaHMIO,
paccMaTpHBalOTCsS CBOMCTBA TAaKOTO MpeoOpa3oBaHus U ero Marpuia. Kak 4acTHBIN citydail paccMaTpHBatOTCS
CaMOCOIIPsKEHHbIE TPe0Opa30BaHUs U UX MATPHILIbL.

KT-2
B paGoty BKIIIOUEHBI 3aJaHHS CIETYIOIUX THIIOB:



1) Onpenenuts Oyaet nu naHHast popMyiia (WK IPaBUIIO) 3a]1aBaTh CKAISIPHOE NPOU3BEACHUE B JAHHOM
JIMHEWHOM IIPOCTPAHCTBE.
2) Haiitu matpunyy ['pama 1aHHOTO CKaJIIpHOTO NMPOU3BEACHUS JUIsl TaHHOTO Oasuca.
3) Haiitu ckansipHO€ IpOU3BECHUS JAaHHBIX BEKTOPOB, €CJIM OHO 33J1aHO

a) marpuueii ['pama,

0) hopmyoii.
4) HaliTH IJMHY BEKTOPA WIIM YTOJ MEX/1y BEKTOpaMH, €CJIH 3a/1aHO CKAJISIPHOE ITPOU3BEICHHUE.
5) Ha ocHOBe maHHOMW TUHEHHO HE3aBUCUMOM CHCTEMBbI BEKTOPOB MOJIYYUTh OPTOTOHATBHBIN
(opTOHOPMHUPOBaHHBIN) Ga3ucC.
6) HaiiTu opTOroHanbHyI0 IPOEKLHUIO JaHHOTO BEKTOPY Ha MOAIPOCTPAHCTBO.
7) HaiitTu opTOroHAJIbHYIO COCTABIISIONIYIO JAHHOTO BEKTOPY Ha MOAMPOCTPAHCTBO.

Pa3pen 10.

B sTom paznene naercs onpenenenue OununeitHoi ¢popmbl. KBagparuunas popma onpesensercs Kak YaCTHBINA
citydail cuMMeTpruecKoi ounmHerHol (popmel. PaccmarpuBaroTcst CBOMCTBA U CIIOCOOBI 3aaHUS
KBagpaTuaHOM popmel. JlokaszbiBaeTcst TeopeMa O MPUBEACHUH JII000H KBaApaTHUYHOU (HOPMBI K
KaHOHWYECKOMY U HOpMaJlbHOMY BHJaM. [l KBaApaTUUHBIX (GOPM HaJ MOJIEM JEHCTBUTENIBHBIX YUCEI
paccMaTpuBaeTCs 3aKOH MHEPLIUU.

busauneiinbie Gpopmbl.
Haetcs onpeaenenue ounuHerHol Gopmel. BBoauTcs Matpuiia OunnHeHoN (GopMbl U IPUBOJUTCS MaTpUYHAS
3anmuch Gopmel. PaccmarpuBaroTcs cuMMeTpryeckie OMnHeHbIe GOpMBI M MX KaHOHWYECKHI U HOPMAaJIbHBIN
BH/JIBI.

KBagpaTnunsie ¢popmbl. [IpuBegenne kBaapaTuuHoi opMbl K KAHOHMYECKOMY U HOPMAJILHOMY
BHIaM. 3aKOH MHEPUHH IeHCTBUTEIbHBIX KBAAPATHYHBIX GopM.
Jlaercs onpezaeneHne KBagpaTHuHONW (GopMBbl U ee MaTpullbl. [IpuBOAUTCS MaTpUUHAas 3alKMCh KBaIPAaTUYHOM
¢dopmbl. BeiBoauTces popmyiia, CBA3BIBAIOIIAs MATPHIIBI KBAAPATUIHON (OPMBI B pa3HbIX 0azncax
(nmpeoOpa3oBaHre MATPHUIIbI KBaIpaTUUHON POPMBI IPU HE BPOKICHHOM IIPE0OpPa30BaHUU IEPEMEHHBIX ).
Jloka3bIBatOTCS TEOPEMBI 1) 0 MpUBEIEHUH KBAIPATUYHOM (POPMBI K KAHOHMYECKOMY U HOPMAJIbHOMY BUIaM,
2) 3aKOH MHEPLUHU ACUCTBUTEIBHBIX KBAIPATUYHBIX (HOPM.

KT-3

HNUTOI'OBOE KOHTPOJIBHOE MEPOITPUATHUE
Kaxziplif 6uneT cofepXuT Tpu TEOPETUYECKUX BONPOCA U JiBa MPAKTUYECKHX:

1) Teopernueckuit Bonpoc u3 Temsl "JInHeiHble TpeoOpazoBaHus JIMHEHHBIX MpocTpaHcTB'- 10 6ansos;
2) Teopernueckuii BOmpoc 13 TeMbl "' EBKIUI0BBI 1 YHUTAPHBIC IPOCTPAHCTBA U UX TIpeoOpa3oBanus’- 10

0anos;

3) Teopetnueckuii Bonpoc u3 Temsl "bunnnelinbie 1 kBaapaTuyHbie popmbl” - 10 Oamnos
4) Ilpaktuueckoe 3agaHue no ogHou u3 Tem 1-3 - 10 Gayios.



6. MeToauueckue YKazaHus AJid oﬁyqammnxm 10 OCBOCHHMIO JUCIUITIJIMHBI

OcBoeHme TUCIUTUTHHBI TPEOYET CUCTEMAaTHYECKOTO H3YUYECHHUS BCEX TEM B TOU TOCIIEIOBATEILHOCTH, B
KaKOH OHM yKa3aHbl B paboyeil mporpamme.

OCHOBHBIMU BHJIaMU Y4€OHOH pabOTHI ABIAIOTCS ayUTOPHBIC 3aHATH. VX 11e1b - pacipuTh 6a30BbIe
3HaHUs 00YYaIOLIMXCS 10 OCBAaUBAaEMOH TUCIMITIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHUPOB IS
nocieyromero 0osuee riryboKoro 0CBOEHHsI IPOrpaMMHOT0 MaTepraa B X0/1€ CaMOCTOSITEIbHONU pabOThI.
OOyuaronieMycst BaKHO IOMHUTb, YTO KOHTaKTHas pabora ¢ mpernoaaBaTeneM 3(p(HEeKTHBHO TOMOTaeT eMy
OBJIa/IETh NPOrPaMMHBIM MaTepUaioM Oxarogaps pacCTaHOBKE HEOOXOIUMBIX aKLEHTOB U yAEP/KaHUIO
BHHUMAaHUSI HUHTOHALIMOHHBIMU MOJYJIILUSAMU TOJIOCA, & TAKXKE MOJKIIOYCHUEM ayIH0-BU3yaJIbHOTO MEXaHU3Ma
BOCIPUATHSA UHPOPMALIUH.

CamocrosTenbHas paboTa npecieayeT CIeayoe Helu:
— 3aKpEIUICHNE U COBEPIICHCTBOBAHUE TEOPETUYECKUX 3HAHMM, IIOJyUYEHHBIX Ha JIEKLIMOHHBIX 3aHITHIX;
- (hopMupoBaHE HABBIKOB IIOJrOTOBKH TEKCTOBOW COCTaBIIAOLICH HH(pOpMAMK y4eOHOTO U HAYYHOTO

Ha3Ha4YeHMs JUIsl pa3MELEHUS B Pa3IM4YHbIX HHOOPMALIMOHHBIX CUCTEMAX;
- COBEpILEHCTBOBaHNE HABBIKOB IIOMCKA HAyYHbIX IMyOIMKauil 1 00pa30BaTEIbHBIX PECYPCOB,
pa3MeIlEeHHbIX B ceTh MHTEepHeT;

- CAMOKOHTPOJIIb OCBOCHUS TIPOTPAMMHOT0 MaTepHara.

OOyuatomiemycst HEOOXOAUMO MOMHHUTB, YTO PE3YJIBTAThl CAMOCTOSTEIFHON paOOThl KOHTPOIUPYIOTCS
MperoIaBaTeNIeM BO BpEeMsI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YYUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTALUN.

Ooyuatonmmcest ¢ OB3 1 nHBaNIMI0B MPEIOCTABIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabouel MporpaMMoit
aucuuIuinHel. [IpegycmarpuBaercss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax 1 akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHIA.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbSI [0 JUCLUIUIMHE MPEIyCMaTPUBAET MpeI0oCcTaBIeHUE HHPOpMaLuH B (popMax, afanTHPOBAHHBIX K
OrPaHUYEHUSAM HX 310pPOBbS U BOCIIPUATHS UHPOPMALIUY.

ITpu npoBeeHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe epeaavy
nH(popMalnu, 0T 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. IlepevyeHb y4eOHO-METOAMYECKOT0 00ecnedeHns JAJIsl CAMOCTOSATeIbHOI padoThI
00y4aroIMXcs Mo IMCHUIINHE

HpI/I CaMOCTOSTEIbHOMN pa60Te O6y‘-IaIOH_II/IMC$I CJICAYCT UCII0JIb30BATh:

— KOHCIIEKTHI JICKIIHI;
— IUTEepaTypy U3 MepeyHsi OCHOBHOW U JIOTIOJIHUTENILHON y4eOHOM TUTepaTyphl, HEOOXOJUMOM JUIs

OCBOCHMS TUCLHUIUIUHBI (MOJYJIS);
— TEKCT JIEKIIMM Ha 3JICKTPOHHBIX HOCUTEIISX;
— pecypchl HH(POPMAITMOHHO-TEIEKOMMYHUKAIMOHHOHN ceTr "MHTepHEeT", HE0OXOAMMBIE /IS OCBOSHUS

JCLUTIINHBI;

— JIMIIEH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHseMOe MPOrpaMMHOE 00eCTIeYeHNE U3 TIEPEUHS
MH(POPMALIMOHHBIX TEXHOJIOIUH, HCIIOJIB3YEMbIX IIPU OCYIIECTBICHHUH 00pa30BaTEIBHOIO IMpoLecca Mo
JUCLUIIIINHE;

— MCTOANYCCKUC YKa3aHud OJIA 06yqa10m1/1xcsi 1O OCBOCHHIO JUCIMUITJIMHBI.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Bbo6buieBa, T. H. JIuneiinas anrebpa u aHamuTHYECKasi TEOMETpus : yueOHO-MeToAndeckoe nocodue /
T. H. bo6sinesa, JI. B. Kupesnosa, T. H. TuroBa. — Mocksa : MUCHU-MI'CY, Aii ITu Op Meauna, 9bC ACB,
2018. — 144 c. — ISBN 978-5-7264-1909-1. — TeKcT : 3MEKTPOHHBIH // DIEKTPOHHO-OMOINOTeUHAsl CUCTEMA
IPR BOOKS : [caiiT].

2. Muxanes, A. B. Anre6pa matpull ¥ TMHEHHBIE MPOCTPAHCTBA : yueOHoe mocooue / A. B. Muxarnes, A.
A. MuxaneB. — 3-e uzn. — Mocksa, CapartoB : IHTepHeT-YHuBepcurer Mndopmannonusix TexHomOTHiA
(MHTYWUT), Aii [1Tu Ap Meaua, 2020. — 145 c. — ISBN 978-5-4497-0364-4. — TekcT : 3€KTPOHHBIH //
DOnekTponHo-O0nbroreunas cucrema IPR BOOKS : [caiit].

JdomosHuTeIbHAS:

1. Enpxun, A. I'. Jluneiinas anreOpa u aHamuTHUecKas reoMeTpus : yaeoHnoe nocodue / A. I'. Enpkun. —
Caparos : By3zoBckoe o6pazoBanue, 2018. — 95 c. — ISBN 978-5-4487-0325-6. — TekcT : 271eKTpOHHBII //
OnexTpoHHO-0MbnuoreyHas cucremMa [PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/77939.html
2. Wenera, A. M. Jluneiinas anreOpa. AHaTUTHYECKAs reoMeTpust : yueOHoe mocodue / A. M. Hsiesa, I1.
. IIpunyukas, 1. J1.

Yepubix. — 5-e uza. — HoBocubupck : HoBocuOupckuii rocy1apCTBEHHbIM TEXHUYECKUN YHUBEPCUTET,
2019. — 183 c. — ISBN 978-5—7782-3868-8. — Tekcr : ANEKTPOHHBIHN // DNEKTPOHHO-
o6ubnnoreunas cucrema [PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/98793.html



9. Ilepeuenn pecypcoB ceTu UHTepHET, HEOOXOAMMBIX /1JI51 OCBOCHUS JUCHUILIUHBI

[Ipu ocBOEHUYU AUCIUILIMHBI UCIIOJIb30BAaHUE PECYpcoB ceTu IHTEpHET HE MPeyCMOTPEHO.

10. ITepevyenb MHPOPMALMOHHBIX TEXHOJIOT M, HCNIOIb3YyeMbIX NP OCYIIeCTBJICHUN
o0pa30BaTeJILHOI0 NpouLecca No AUCHHUIINHE

O6p8.30BaTCHBHBII>’I nponecc 1o JUCHUIIINHE Aﬂreﬁpa H AHAJIUTHYICCKAdA r€eOMETpPpHUA IIpcaroaract
HCIIOJIb30BAHUC CICAYIOMICTO IIPOIPAMMHOIO obecreyeHus 1 I/IHCI)OpMaI_[I/IOHHbIX CIIpaBOYHBIX CUCTCM:

- TOCTYyI B pexume on-line B DnekTpoHHyI0 6ubnuoreunyto cucremy (3bC);
- IOCTYTI B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTeIbHON Cpely YHUBEPCUTETA.
Heo0Oxoanmoe nuiieH3noHHoOe U (M) CBOOOIHO pacrpoCcTpaHseMoe PorpaMMHOe 00ecTieyeHue:

- IPUJIOKEHUE TTO3BOJIAIOIIEE IPOCMATPUBATh U BOCTIPOU3BOAUTH MeanakoHTeHT PDF-daitnoB «Adobe Acrobat
Reader DCy;

- O(PMICHBII TTAKET MPHUIIOKEHHUH.
[Tpu ocBOeHMM MaTepHaia U BBIOJHEHHS 3aJaHUH O AUCHUIUINHE PEKOMEHIYETCs HCII0Ib30BAHUE

MaTepHuasoB, pa3MeeHHbIX B JInunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3zanuy AUCTAHIMOHHOMN paOOThI U IPOBEACHUH 3aHATHI B pEKMME OHJIAH MOTYT
UCTIOJIb30BAThCS:
CUCTEeMa BHJICOKOH(EPEHIICBs3M Ha ocHOBe Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).
cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaaepxuBaeT BO3MOKHOCTh HCIIOJIb30BAHHS
TEKCTOBBIX MaT€pPHUAaJIOB U MPE3EHTALUH, ayI10- U BUJCOKOHTEHT, a TaK K€ TeCThI, IPOBEPsIeMbIe 3a/IaHHsl, 3aJaHHs
JUISl COBMECTHOM paboTBhI.

11. Onucanue MaTepHAJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM AJIs1 OCYLIeCTBJICHUS

00pa30BaTeJHLHOI0 NMPOIecca Mo AUCIHUITHHE

VYdeOHast ay TuTOpHS ISl IPOBEICHHSI 3aHATHH JIEKIIMOHHOTO THIIA.
OcHoBHOE 000py/TOBaHHKE: CTIEUAIN3NPOBAHHAS MEOEITh, MEJIOBas I0CKa, IEPEHOCHOU MPOEKTOP, MEPEHOCHOM
9KpaH, HOYTOYK.
YyeOHast ayiuTopus AJis MPOBEICHUS 3aHATUI CEeMHUHAPCKOTO (MMPAKTUYECKOT0) TUIIA, JUISI IPOBEICHUS TPYTITOBBIX
Y MHJIMBUTyallbHBIX KOHCYJbTAIMM, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOH arTecTaiiuiu. OCHOBHOE
000pyI0BaHHUE: CIICIUAIM3UPOBAaHHAsI MeOEIh, HOYTOYK, IIEPEHOCHO! MPOEKTOp, 3KpaH, MEIOBast I0CKa.
YueOHOo-HarsIAHBIC TTOCOOUS U IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.
ITO: OC Microsoft Windows (npemyctanoBnerHas Bepcusi - OEM uiu Bepcus COryiacHO JIMIIEH3UOHHBIM
COTJIAIIEHUsM ); TTaKeT 0(hUCHBIX puioxkeHui Microsoft Office (Bepcusi coriiacHO TUIICH3MOHHBIM COTJIAIIICHHSIM);
Kaspersky Endpoint Security for Business; CripaBouno-mipaBoBas cucrema «Koncynprantlliaroc»



Jl1st caMOCTOSTENNFHON paOOThI: Ay JUTOPHS IS CAMOCTOSITEIILHON pabOThI, OCHAIIICHHASI KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOXXHOCTBIO IOAKIIIOUCHHS K ceTH «VIHTEepHET», 00eCIIeYeHHOM JOCTYIIOM B
AIIEKTPOHHYIO0 HHPOPMAIIMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCHUTETA.

[Tomemenue nayunoit 6moauorexku CI'TIN ¢umman [ITHUY miist o6ecniedeHns: caMoCTOATEIbHON PabOThI
o0yJaronmxcsi:

[Tomemenune Hayunoit 6ubmmotexku CI'TIW ¢umman [ITHNY, ocHamerHOe KOMITBIOTEPHOM TEXHUKOMU, C
BO3MOYKHOCTBIO TIOAKIIIOUCHHS K ceTH «IHTepHET» U 00ecIeueHneM TOCTYTIa B JICKTPOHHYIO
nH(popMalnoHHO-00pa3oBaTenbHyto cpeny [II'HUY.

OcHoBHOE 000py/10BaHUE: CHENMATU3UPOBAHHAS MeOeIb, MEJIOBas J0CKa, IPOEKTOP, IKpaH, HOYTOYKH,
TEJIEBU30D.

I1O: OC Microsoft Windows (mpeaycranoBiennas Bepcus - OEM unu Bepcust COriiacHO JIMIIEH3NOHHBIM
COTJIAIICHUSM ); TTakeT 0(UCHBIX mpuitokeHnit Microsoft Office (Bepcus cornmacHoO TUIEH3MOHHBIM
cornamenusiMm); Kaspersky Endpoint Security for Business; CripaBo4HO-IIpaBOBasi cuctema
«Koncynerantllmocy; Anaexc.bpaysep (cBoboaHo pacnpoctpansemoe [10) n/unu Google Chrome
(cBo6oaHO pacmpoctpansemoe [10); OC «Anbt OOpa3zoBaHue.



@oH/IbI OLIEHOYHBIX CPEICTB /Il ATTECTAUMHU M0 TUCUHUILIUHE
AJireOpa ¥ aHAJIUTHYECKASI TeOMeTPUs

I[Inanupyemble pe3yabTaThbl 00yUeHHs N0 JMCUMILIMHE 5 (OpMHPOBAHNS KOMIIETEHIMU.
NHaukaTopbl 1 KPUTEPHUU UX OIl€HUBAHUS

OIIK.1

Cnoco0eH NpUMEHATH (PyHIaMeHTAJbHbIE 3HAHUS, OJy4YeHHbIE B 001aCTH MATEeMATHYECKUX U
(1) ecTeCTBEHHBIX HAYK, U HCM0JIb30BATh UX B NPO(eCCHOHAIbHOI 1eATeJIbHOCTH

KoMmnerenunus Ilnanupyembie pesyabTaThl Kpurtepun oneHuBaHus pe3yabTaTOB
(MHaMKAaTOP) o0yuenus o0yueHust
OIK.1.3 3HATB: HeynoBieTrBopuTebHO
Hen O.I.IB.By - ' He 3naeT 0CHOBHBIE IOHATHS, KOHLICIILUH,

HpaKTI/I‘leCKI/Iﬁ OIIBIT
peiCHUA CTaHAAPTHBIX
MAaTEMAaTUYCCKUX 3a1a4

OCHOBHBIE MTOHATHUS, KOHLEILNH,
pE3yNbTaThl, 33]]a41 U METOIbI
anreOpbl U aHATUTUYECKOM
TFE€OMETPHH.

YMETD:

IMPUMCHATE MAaTEMATUYCCKUEC
METOJIbI U MOJICITH K aHATTN3y
anredpanvecKkux u
rCOMCTPHUYCCKUX 3adald AJId UX
OIMMCAaHUA U TIOHUMAHUSA, YMCTb
MPUMEHSTh METOJIbI aNTeOphl U
aQHATUTUYECKON TEOMETPHUH U
pelaTh 3a1a4u U3 pas/esioB
MaTEeMaTUYECKOTO aHAJIN3A.

BJIAAETD:

HaBBIKAMU PEIICHHUS 3a/1a4
anreOpsl U aHATUTHIECKOM
TCOMETPHH.

PE3yJIbTAThI, 33]Ja4l U METO/IbI aIreOphl U
aHaIMTUYECKOM reomeTpun. He ymeer
MPUMEHATh MATEMATUUYECKUE METOJIbI U MOJIETH
K aHaJIN3y anre0panyecKux U reOMeTpHUUECKUX
3a/1a4 JJi UX OMHUCAHUS U IOHUMAaHUs, YMETh
MPUMEHSTh METO/IbI aNTreOpbl M AaHATUTHYECKON
re€OMETPUHU U PelaTh 3a4a4u U3 pa3/ieoB
MareMaruuyeckoro aHanusa. He Bnageer
HaBbIKaMU peLIeHUs 33/1a4 aJireOpsl U
AHAJIMTUYECKON T€OMETPUHU.
Y10B/1€TBOPUTEIBLHO
Hwmeet He mosiHbIe npeAcTaBIeHUs 00
OCHOBHBIX OHSTHUSX, KOHIICTIITUSX,
pe3ynbTaTtax, 3aJa4ax 1 MeTo/1ax anreOpsl u
aHanuTHaeckou reometpun. Cnabo ymeer
MPUMEHATh MATEMATHUYECKUE METOJIbI M MOJIETHN
K aHaJIHU3y anreOpanyecKux U reOMeTPUUECKUX
3aJa4 JUIsl UX OMKCAHUS U IOHUMaHUs, c1abo
yMeeT MPUMEHSITh METOIbI aNreOpsl U
AHAJIMTUYECKON F€OMETPHUH U peliaTh 3aJa4u U3
pa3aesioB MaTEMaTUYECKOT0 aHanu3a. YacTUUHO
BJIaJICET HABbIKAMU PELICHUS 3a]1a4
MaTEeMaTHYECKOT0 aHaJIn3a.

Xopomo
CdopmupoBaHHbIe, HO COAEpKAIIHE OTACTbHbIC
po0Oeibl MpeACcTaBIeHUsI 00 OCHOBHBIX
MOHATHUAX, KOHIENIUAX, pe3yJbTaTax, 3agadax
U METOJax airedpbl U aHATUTUYECKOM
TrE€OMETPHUH, XOPOLIO YMEET IPUMEHSITh
MaTeMaTHUYECKUE METOJIbI U MOJEIH K aHAIU3Y
anreOpandecKux U TeOMETPUYECKUX 3a1ad s
UX ONHCAHMS U IOHUMAHMS, YMETh IPUMEHSATH
METO/Ibl aNreOpbl U aHATUTHYECKON reOMETPUU
U pelaTh 3aa4u U3 pas3iesioB




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
MaTeMaTU4YECKOro aHanu3a. JloctaTouHa
XOPOIIIO BIaJCEeT HABBIKAMU BBIYUCIICHUS,
pelIeHus 3aa4 anreOpbl ¥ aHaTUTHYECKON
TCOMETPHH.

OT1an4yHO
OTIMYHO 3HAET OCHOBHBIE OHATHSL,
KOHIEMINH, Pe3yIbTaThl, 33]]a41d U METOIbI
anreOphl ¥ aHATUTUYECKONW TEOMETPHH.
CB0OOAHO NMPUMEHSET MaTEeMAaTHUECKHE
METOBI U MOJICNIN K aHAJIN3Y alreOpandecKux u
TCOMETPUUYECKHX 3a/1a4 JJI UX OTMHCAHUS U
MMOHUMAaHUs, YMEET IPUMEHSITh METOIbI
areOphl U aHATUTUICCKOW TEOMETPHH U
pelIaTh 3aa4M U3 pa3aeiioB MaTeMAaTHIECKOTO
a"Haim3a. CBOOOIHO BJIaJIcET HABLIKAMU
pelIeHus 3319 anreOphl M aHATUTHIECKOM
TC€OMETPHH.

OIIK.1.2
OcyuiecTBisieT
MIePBUYHBIN cOOp U
aHaJIM3 MaTepuana,
WHTEPIPETUPYET
pa3IuYHbIC
MaTeMaTUIECKHE
00BEKTEI

3HATD:

OCHOBHBIE MTOHATHS anreOpsl U
AHAJIMTUYECKON reOMETPHH,
ONPEAEIICHUS U CBOMCTBA
MaTeMaTHYECKUX OOBEKTOB B
3THX 00J1acTsIX, POPMYIUPOBKU
KJIFOUEBBIX YTBEPKACHUN, METOBI
UX JI0Ka3aTelbCTBA, BOZMOXKHbIE
cdepbl UX MPUIOKEHUH.

YMETh:

pemaTh 3a1a4y BHIYUCIUTEIILHOTO
XapakTepa B 00JaCTH alreOpbl U
AHAJIMTUYECKON T€OMETPHH.

BJIAJIETD:

HAaBBIKAMU PEILLIEHUs
CTaHJApPTHBIX 3a7a4 anreOpbl U
AQHAJIMTUYECKOU F€OMETPHH.

HeynoBjeTBopuTeibHO
He 3HaeT ocHOBHBIE IOHATHS TEOPUU AJIreOphl U
aHAJTMTUYECKON TeOMETPUH, ONIPEIeNICHHs U
CBOMCTBa MaTeMaTUYECKUX OOBEKTOB B 3TUX
o0acTsaX, OPMYIUPOBKH KITFOYEBBIX
YTBEP:KJICHHUH, METO/IbI X JOKA3aTeIbCTBA,
BO3MOYKHBIE cpepsl ux npuinoxkeHuil. He ymeer
pelaTh 3a/1a4i BEIYUCIUTEIBHOIO XapaKkTepa B
obnacTu anreOphl U aHATUTHIECKOM
reoMeTpud. He BnageeT HaBbIKaMy pelLIeHUs
CTaHJAPTHBIX 3aJa4 alreOpbl U aHATUTHYECKON
TFE€OMETPUH.

Y 10B/1I€TBOPUTEIBHO
Hmeet He MoiHbIE TPEACTaBIECHUS 00
OCHOBHBIX IIOHATHUSAX TEOPUU AINreOphl U
aHAJIMTUYECKON T€OMETPUH, OTIPEAEIICHUSAX U
CBOMCTBaX MaTeMaTHUECKUX OOBEKTOB B 3TUX
o0macTsax, GopMyITUPOBKAX KITFOUEBBIX
YTBEP)KJICHUH, METO/IaX UX JI0KA3aTeIbCTBa,
BO3MOXHBIX chep ux mpunoxxenuit. Cinabdo
YMEET peliaTh 3aJa4y BHIYMCIUTEIILHOTO
XapakTepa B 0071aCTH alreOpbl 1
AHAIIMTUYECKON reomeTpuu. YacTUYHO BiajeeT
HaBBbIKAMU PELICHUs CTaHIAPTHBIX 3aa4
ayreOpbl U aHATUTUYECKONW T€OMETPHH.

Xopouro

CdopMupoBaHHbIe, HO COJEpXKAILUE OT/IEIbHbIE




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
pOOEITbI MPeACTaBIEHUS 00 OCHOBHBIX
MOHITHSIX aNreOphl U aHATUTUYECKOM
TeOMETPHH, ONPEAEIEHUAX U CBOMCTBAX
MaTeMaTHYECKUX 0OBEKTOB B 3TUX 00JACTIX,
(bopMyIIHPOBKaX KIIFOUEBBIX YTBEPKACHUH,
METOJIaX UX JI0Ka3aTeIbCTBa, BOSMOXKHBIX cep
UX TIPUJIOKEHUN. XOPOIIIO YMEET pelaTh
3aJlauM BHIYMCIUTENILHOTO XapakTepa B 00j1acTu
anreOppl ¥ AHAIUTUYECKONW T€OMETPUH.
JlocTaTOYHO XOPOIIIO BJIAJIEET HABBIKAMU
pelIeHns CTaHAapTHBIX 3a/1a4 aJreOpsl U
AHAIIMTUYECKOU F€OMETPHH.

OtanyHo
OTJIMYHO 3HAET OCHOBHBIE MTOHATHS TEOPUU
anreOppl ¥ AaHAIUTUYECKOW T€OMETPHH,
OTIpe/IeNICHUS U CBOMCTBA MaTEMAaTUYECKUX
00BEKTOB B 3TUX 001aCTAX, (POPMYITHUPOBKU
KJIFOUEBBIX YTBEPKJICHUN, METOBI UX
JI0Ka3aTeIbCTBA, BOSMOXKHBIE Chephl UX
npuioxeHnid. CBoOO0JHO perraeT 3a1a4u
BBIYHUCIUTENILHOTO XapakTepa B 00JIacTu
anreOpsl U aHATUTUYECKONW TEOMETPUH.
CB00OHO BNaieeT HABBIKAMU PEIICHUS
CTaHJIAPTHBIX 3a/1a4 anreOpbl U aHATUTHYECKON
T€OMETPHUH.

OIIK.1.1

[Tpumensietr 6a3oBbie
MTOHSITHS, OCHOBHYIO
TEPMUHOJIOTHIO U 3HAHUS
OCHOBHBIX ITOJIOKEHHUH U
KOHIIEIIINHA B 00/1aCTH
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK

3HATD: ocHOBHEIE TOHATHS,
KOHILIETIINH, PE3YyJIbTaThl, 3aa4n
Y METObI aNredpsl U
AQHAJIMTUYECKON F€OMETPHH.

YMETD: pemats ctangapTHbIE
3a1auu anreopol U
AHAIUTUYECKOU TE€OMETPHH.

BJIAJIETD: HaBbIKamMu penieHus
3a/1a4 anreOpbl ¥ aHATUTHYECKON
TEOMETPHH.

HeynoBiieTBopuTte/bHO
He 3HaeT 0ocHOBHBIE IOHATHS, KOHLETILINH,
pe3ybTaThl, 3a71a9U U METOBI aNreOphl U
aHaJIMTUYECKOM reomeTpuu. He ymeer pemarhb
CTaHJapTHHIC 3a/1a41 aIreOpbl U
aHanuTU4eckoi reometpun. He Bnageer
HaBBIKAMU PELICHUS 3a/1a4 aareopsl U
AHAIIMTUYECKOU F€OMETPHH.

YaoBJ1eTBOPUTEJIBHO
Hmeet He nosiHbIE TpeACTaBIEHUS 00
OCHOBHBIX IIOHATHAX, KOHLIETILIUSX,
pe3yiabTarax, 3a7ayax 1 MeTojax ajreOpsl 1
aHanmuTH4yeckoit reomerpun. Ciabo ymeer
pelaTh CTaHIapTHBIE 334a4K aareopsl U
aHAJINTUYECKON reoMeTpuH. YacTUUHO BlIaJeeT
HaBbIKaMU PELICHUs 3a/1a4 aJireOpsl U
aHAJINTUYECKON T'€OMETPHUH.

Xopomo

ChopmupoBaHHbIe, HO COJICPKAIIUE OT/IEIbHbIC




Komnerenuus Tlnanupyempie pesyabTaThi Kpurepuu oueHuBaHus pe3yabTaToB
(MHIUKATOP) 00y4eHust o0yJeHust
Xopomuo

pOOEITbI MPEACTaBIEHUS 00 OCHOBHBIX
MOHSTHSIX, KOHIICTILIUAX, PE3yJIbTaTax, 3ajauax
U METOJIaX anreOphl U aHATUTUYECKOM
reoMeTpHUH. XOpoIllo YMEET petiaTh
CTaHJIapPTHBIE 337a4H aIreOpsl U
aHAJIMTUYeCKoi reoMeTpu. JlocTaTouyHO
XOPOIIO BIIAJCET HAaBbIKAMU PELIeHUs 3a/1a4
anreOppl, aHATUTUYECKON T€OMETPHH.
OT1iu4HO
OTnUYHO 3HAE€T OCHOBHBIE MOHSITHSI,
KOHUEMINH, Pe3yJIbTaThl, 33JJa4l U METOIbI
anreOppl ¥ aHATUTUYECKONW T€OMETPUH.
CB00OOAHO yMeEeT pemiaTh CTaHIapPTHBIC 3a/1a4u
anreOphl ¥ aHATUTHYECKOW T€OMETPHH.
CB00OHO BIaic€T HAaBbIKAMU PELICHUS
3a7a4d anreOpbl 1 aHATUTHYECKOW T€OMETPHH.




OueHoYHbIE CPeACTBA TEKYUIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAluu
Cxema noctaBku ;. baszoBas

Bua MeponpusiTusi IPOMeKYTOYHOM aTTeCTAIUU : DK3aMEH

Cnoco0 npoBeeHUs1 MEPONIPUATHSI IPOMEKYTOUHOM aTTrecTannu : OIleHKa N0 IUCIUIIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTallH ONpeesieTcsl Ha OCHOBE 0aJIOB, HAOpaHHBIX 00YYAIOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHSIX, IPOBOJIUMBIX B TEUEHHE YUEOHOIO MEPHOA.

MaxkcumajibHOe KoJIn4ecTBo 6auioB : 100

KounBepranusi 6a/1710B B 0TMETKHU

«orau4Ho» - otT 81 1o 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEJIBbHO» - OT 45 110 60
«HeY/0BJIETBOPUTEJIBLHO» / «He3aUYTeHO» MeHee 45 Oarta

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs

CrnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha JIecTBUTENBbHOE YKcio. CKalspHOe
npou3BesieHne BeKTopoB. CBOMCTBA
TPEYrOJIbHUKOB U NapaJlJIeIOrPaMMOB.
[Ipu3Haky nmapajuieabHOCTH U
NEPIEHIUKYJISIPHOCTH IIPSIMBIX HA
wiockocty. [Ipu3sHaky napamieabHOCTH U
NEPIEHIUKYJIAPHOCTH IUIOCKOCTEN.
IIpu3Haky nmapajuieIbHOCTH U
NEPIEHIUKYIJIAPHOCTH IPSIMON U
IJIOCKOCTH.

BxoaHoii KOHTPO.Ib BXOIHOM KOHTPOJIb
Bxoanoe TectupoBanue




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIC TOHSTHSI,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX MOJIOKEHUH U
KOHIENINI B 0051aCTH
MaTEeMaTHYECKUX U €CTECTBECHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTU4ECKHU OTBIT
pelIeH s CTaHIAPTHBIX
MaTeMaTHYECKUX 33134

OIIK.1.2

Ocy1ecTBisieT NEpBUUHBIN cO0p U
aHaJIM3 MaTepuana,
UHTEPIPETUPYET Pa3TUIHbIC
MaTeMaTH4eCKHUe OOBEKTHI

KT-1
3ammimaeMoe KOHTPOJIbHOE
MeponpusiTue

JlecTBUS ¢ KOMIIEKCHBIMU YHCIIAMH.
Omneparuu HaJ MaTPUIIAMH.

DneMeHTapHbIe TPeoOpa3oBaHHs
matpullsl. Haxoxxnenne oopaTtHoi

Matpulsl.Perenne MaTpu4HbIX
ypaBHeHul. [IpuBenenune maTpuibl

CHUCTEMBI JINHEWHBIX YPaBHEHUH K
TPEYroJbHOMY BUAY WIHM BUAY TPANEINH.
YcioBus pa3peinMOCTH CUCTEMBI
JIMHEWHBIX YpaBHEHUN. 3aITUCh CUCTEMBI

ypaBHEHUH 0 MpeoOpa30BaHHON
Mmatpuue. Haxoxxaenue obmero pemeHus

cUCTeMbI ypaBHeHHH. Onpenenenue u
CBOMCTBA onpeenuTes. Beranuciaenue

OnpeIeNTUTelNeH JTI000T0 MOpsaKa C
UCTIONIb30BaHUEM UX CBOMCTB. Pemenue

CHUCTEM JINHEHHBIX YpaBHEHUM 1O
dbopmynam Kpamepa, merogom "aycca u
MaTPUYHBIM METOJIOM.

OIIK.1.1

[Tpumensier 6a30BbIC TOHSTHSI,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TMOJIOXKEHUN U
KOHIENINI B 00J1acTH
MaTEeMaTHYECKHUX M €CTeCTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTU4ECKU OTBIT
pEeIlIeHUs] CTaHIaPTHBIX
MaTeMaTHYeCKUX 3a7a4

OIIK.1.2

Ocy1ecTBisieT NepBUYHBII cOop U
aHaJIM3 MaTepuara,
UHTEPIIPETHPYET Pa3TUIHBIC
MaTEeMaTHYECKUE OOBEKTHI

KT-2
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Onpenenenue JUHEHHOTO MPOCTPAHCTBA.
JInHeiHas 3aBUCUMOCTD U HE3aBUCUMOCTh
cHUCTeMBI BeKTOpOB. basuc nuHeitHoro
npoctpancTBa. Koopannarsl BekTopa.
Martpuna nepexoaa. CBsa3b KOOpIUHAT
BEKTOpa B pa3HbIX Oa3ucax. JleiicTBus ¢
BEKTOpaMH B KOOpAUHaTaX. JInHelHbIE
MOANPOCTPAHCTBA.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[TpumensieT 6a30BbIC TOHATHS,
OCHOBHYIO TEPMHHOJIOTHIO U
3HaHMS OCHOBHBIX MOJOXKEHUN U
KOHIIEIMI B 00J1aCcTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

KT-3
3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

JleficTBHsI ¢ BEKTOpaMH B KOOpMHATAX.
KonnuneapHsie u KOMILJITaHAPHBIE BEKTOPHI.
ba3ucel BO MHOXKECTBE BCEX
r€OMETPUUYECKUX BEKTOPOB, BO
MHOECTBaX KOJUTMHEAPHBIX U
KOMILJTaHAPHBIX BEKTOPOB. [Ipoekius
BEKTOpa Ha 0Ch. CKAIIIPHOE TIPOU3BEACHUE
T€OMETPUUYECKUX BEKTOPOB, €T0 CBOMCTBA,
crocoObl BeruncaeHus. [Ipumenenue
CKAJIIPHOTO MTPOU3BEJICHHUS K PEIICHUIO
3ama4y. BekTropHoe mpou3BeieHNne
BEKTOPOB, €r0 CBOMCTBA, CIIOCOOBI
BBIYMCIICHHS ¥ IPUMECHEHHUE K PEIICHHUIO
3anay. CMeIaHHoe POU3BEACHUE
BEKTOPOB, €r0 CBOHCTBA, CITOCOOBI
BBIYMCIICHUS], IPUMEHEHHE K PEIICHUIO
3a7ad4.

OIIK.1.1

[Tpumensier 6a30BbIC TOHSTHSI,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX MOJIOXKEHUN U
KOHIICTIIUiT B 001acTH
MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKU OTIBIT
peIIeHHsSI CTaHIAPTHBIX
MaTeMaTHYECKHX 3a7a4

OIIK.1.2

Ocy1ecTBisieT NepBUYHBII cOop U
aHaJN3 MaTepuana,
UHTEPIIPETHPYET Pa3TUIHBIC
MaTEeMaTHYECKHUE OOBEKTHI

KT-4
3ammniaeMoe KOHTPOJIbHOE
MeponpusiTie

PasnuuHble BUbI ypaBHEHUN IIPSAMOM Ha
IUIOCKOCTH, YPABHEHUH INIOCKOCTH.
B3anMHOe pacnosnoxeHue npsiMbIX Ha
IUIOCKOCTH, YTOJI MEXY NIPSIMBIMH,
paccTosiHUE OT TOYKH 10 NPSIMOM.

B3anmHoe pacnonokeHue nioCKOCTeN,
YTOJI MEX]Ty MIIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TJTIOCKOCTH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Ipumensier 6a30BbIE TOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX ITOJIOXKCHUH U
KOHIIEHIINHA B 00/1aCTH
MaTEeMaTUYCCKHUX M €CTECTBCHHEIX
HayK

OIIK.1.3

Hcnonb3yer npakTU4eCKUM OTIBIT
peLIeHHs CTaHIaPTHBIX
MaTeMaTHUECKHUX 3a71ad

OIIK.1.2

OcymiecTBIIsIET IEPBUYHBIN COOp U
aHaJu3 MaTepuana,
MHTEPIPETUPYET PA3IUUYHbBIC
MaTeMaTUYeCKHue 0ObEKTHI

UTOI'OBOE
KOHTPOJIbBHOE
MEPOITPUATUE
HTOrosoe KOHTpPOJIbHOE
MeponpusiTiue

KommuekcHbie uncna. OnpeaenuTeny.
Martpuisl u nevictBusi ¢ HUMHU. OOpaTHas
MaTpulia. JInHelHble MPOCTpaHCTBA:
onpezaesneHue u cBoicTra. JInneiiHas
3aBHCHUMOCTh M HE3aBUCUMOCTH BEKTOPOB.
ba3zuc mMHENHOro NpoCTpaHCcTBa,
KOOpJMHATHI BeKTOpa. Martpuia nepexoja,
CBSI3b KOOP/AWHAT BEKTOPA B PAa3HBIX
6aszucax. JlelicTBUS C TeOMETPUIECKUMU
BekTopamu. CKaJipHOE NTPOU3BEACHUE
reOMEeTPUYECKUX BEKTOPOB. APPUHHBIE U
pSAMOYTOJIbHbIE KOOpIUHATHI. AdrUHHBIE
U MeTpudeckue 3aaauu. Paznuunbie
YpaBHEHHS IPSIMON HA TIOCKOCTH.
AddunHBIC 1 METpUYECKHE 337291 HA
MpsIMbIE Ha TIOCKOCTU. Paznuunbie
ypaBHEHUs TUIOCKOCTH. AQdUHHBIE U
METPHUYECKHUE 33729l Ha MPSIMYIO H
MJIOCKOCTb.

Crnenupukanusa MeponpusTHH TEKyLIero KOHTPOJIS

BXOJHOM KOHTPOJIb

[TpoaomKUTENLHOCTD IPOBEACHHS MEPONIPUATHUS IPOMEKYTOUYHOM aTTECTallUU: 2 Yaca

VYcnoBus MpoBeIeHUsI MEPONPUATHS: B YAChl ayAUTOPHOMH padoThI

MakcuManbHbIi 0asl1, BEICTABIISIEMBII 32 MEPONPUATHE IPOMEXKYTOUHON aTTecTauuu: 0

[Ipoxoxnoii 6amt: 0

IToxa3zaTen oneHUBAHUSA

Banabl

3HACT OCHOBHBLIC YTBCPXKACHUA U TCOPEMBI INITAHUMETPUN U CTCPCOMETPUH IIKOJIBHOI'O Kypca 40

TCOMCTpPHUH.

3HaeT OCHOBHBIE FreOMeTpHUecKUe (PUTYphI Ha MJIOCKOCTU U B IPOCTPAHCTBE. Y MEET OCTPOUTH
4epTEXK U ONPEEIUTh HEOOX0IMMBbIE TTapaMeTpbl GUTypHI: TUIONIA/AN, BBICOTHI, PAHYChl
BIIMCAHHOW U OIIMCAHHOM OKPY’KHOCTH, CBOMCTBA CPEIHEN JIMHUU.

30

3HaeT OCHOBHBIE YTBEP)KACHUS U TEOPEMBI IIKOJIEHOTO Kypca aareOpbsl. YMeeT MPOU3BOAUTh 30
anredpandeckue npeoOpa3oBaHus U pelIaTh ypaBHEHUS

KT-1

[IponoKUTENIBHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 20

[IpoxoaHoii 6ai: 9

IToxa3zaTen oneHMBaHUA

Bajaasl




Pemenue Bcex 3aa4 pasjcia nmpaBUJIbHOC, IMOJHOC, 000CHOBaH Kaﬁ(ﬂblﬁ mIar peucHu.

20

YMeeT npeAcTaBIsATh KOMILTIEKCHOE YHCIIO B TPUTOHOMETPHUYECKON (hOpMeE U BBITIOJIHATH JIIOOBIE
olepalyu HaJl KOMIIJIEKCHBIMH YUCIIaMH B TPUTOHOMETPUYECKOH U anredpandeckoit popmax,
yMeeT NMPOU3BOANUTE ONIEPALIMU HaJl MATPHUIIAMH JIF0O0OH Pa3MEPHOCTH,YMEET peIlaTh CUCTEMbI

JMHEWHBIX YpaBHEHU J1000T0 YKClia ypaBHEHUH 1 11000r0 yrcia Heu3BecTHHIX. [IpH permennn

3a/1a4 JOIyCKalTcs apupMeTuyecKre OmuOKY, pelieHre HeJOCTATOYHO 0OOCHOBAHO U SBIISICTCS
HETIOJTHBIM.

15

YMeeT npeAcTaBIiATh KOMILTIEKCHOE YHCIIO B TPUTOHOMETPHUYECKON (hOpME U BBITIOJIHATh
ONepal YMHOXEHUS, ICJICHNs U BO3BECHUS B LIENIYI0 CTENIEHb HAaJl KOMIUIEKCHBIMU YUCJIAMU B
TPUTOHOMETPUUYECKON (hopMe,IPUMEHSIET Pa3InYHbIE METO/Ibl BEIYUCICHHS ONPEAETUTENEH 10

3ro MOopsAAKa,yMECT IPOU3BOAUTL OIICpALIMA HAJl KBAIPATHBIMU U IPAMOYT'OJIbHBIMU MAaTpUIIAMHU,

yMEeT pelaTh CUCTEMbI JMHEHHBIX YPaBHEHUI JF000T0 YuClia ypaBHEHUH 1 J1000ro yucia
HEU3BECTHBIX U 3aIIUCBIBATh 00Ilee peLICHHE.

YMeeT BBIOIHATH ONEepaliy HaJ KOMIUIEKCHBIMU YHCIaMU TOJIBKO B anredpanyeckoit popme,
MO’KET BBIUUCIIUTH ONPEAEIUTEND TOIBKO 2I0 ¥ 310 MOPSAIKOB,yMEET IPOU3BOIUTH ONEpaliui HaJl
KBaJpaTHBIMU MAaTPHULIAMHU,MOKET PEIIUTh CUCTEMY IBYX (TpEX) ypaBHEHUH C ABYMS (TpeMs)

HEU3BECTHBIMU, UMEIOIYIO TOJIBKO €JMHCTBEHHOE PEIICHUE OAHUM U3 TPEX CIOCOOO0B:
MaTpUYHBIM METOJI0M, MeTosioM ["aycca unu metogom Kpamepa.

Pelienue moaHoCThIO HCBCPHO

KT-2

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM atTectanuu: 10
[TpoxoaHoii 6amt: 5

Iloka3aTey OLIEHUBAHUSA

Bajaasl

3HaeT Bce ONpEAEICHUS, TEOPEMBI, IPUMEPHI IMHENHBIX IPOCTPAHCTB. Y MEET ONPEEIINTD,
SBJISIETCS I MHOXKECTBO BEKTOPOB JINHEWHBIM ITPOCTPAHCTBOM M KaKOBA €r0 Pa3MEPHOCTh, YMEET
HaXOJIUTh 0a3uc 3TOro npocrpancTra. Jlaércs nosHoe 000CHOBaHME PELICHHUs, TOTy4YeH
IIPaBUJIbHBIN OTBET.
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3HaeT Bce OnpeeNeHus], TEOPEMBbI, IPUMEPHI THHEHHBIX IPOCTPAHCTB. YMEET ONPEIeNIUTh,
ABIACTCA JIX MHOXKCCTBO BCKTOpOB HHHeﬁHBIM HpOCTpaHCTBOM 1 KakKoOBa €1ro paSMCpHOCTB, YMCCT
HaXoAUTh 0asuc 3Toro npocrpancTra. [Ipu permennun 3anad qomyieHbl apuhMETHIECKIE
OIHI/I6KI/I, HpI/IBOJIHHII/IC K HeraBI/IJ'H)HOMy OTBeTy, HCKOTOpBI@ maru pCIHCHI/ISI 3a1a4
HEIOCTATOYHO 0OOCHOBAHEL.

YMeer onpenenuTs, BISACTCS JTU MHOKECTBO BEKTOPOB JTUHEHHBIM ITPOCTPAHCTBOM, HO
pa3MepHOCTh U 0a3uc MPOCTPAHCTBA OMPEEIUTh He MoxKeT. [Ipu perennn 3a1a4 TOMyIICHbI
apudMeTUYECKHe OITUOKHU, TPUBO/ISIINE K HEMPABUILHOMY OTBETY, TP PEIICHUH 3a/1a4 HET
[IOJIHOTO OOOCHOBAHUSA NEUCTBUIA.

Pemenue noaHOCTHIO HEBEPHO

KT-3




IIpo10IKUTENBHOCTE IPOBEICHUSI MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus MpoBeIeHUs] MEPONPUATHS: B YAChl ayAUTOPHOM padoThI

MaxkcuManbHbIN 0asul, BEICTABIISIEMBIN 3a MEPOTIPUSATHE IPOMEKYTOUHOM aTTecTanuu: 15
[TpoxoaHoii 6amn: 7

IMoka3aTean oleHUBAHUS bael

3HaeT oNnpeesIeHus CKaIIPHOT0, BEKTOPHOIO M CMEIIAaHHOTO ITPOU3BENCHNUN BEKTOPOB, UX
anreOpandyeckue ¥ reOMeTPUIEeCKUEe CBOWCTBA U yMEET IPUMEHSTh 3TH MPOU3BEICHHUS K 15
PELICHHIO Pa3IMYHbIX METPUYECKUX 3a1ad. Jlaércs nosHoe 000CHOBaHHUE PELIEHHUs, TOITy4YEH
[IPaBUJIbHBIN OTBET.

3HaeT onpeesieHUs CKaIsIPHOT0, BEKTOPHOTO M CMEIIAaHHOTO MPOU3BEICHNU BEKTOPOB, UX
anre6pa1/mecxue 58 FGOMeTpI/I‘-IeCKI/Ie CBOﬁCTBa n YMCGT HpI/IMeHSITB 9TU HpOI/I?)BeIIeHI/ISI K
PEIICHUIO Pa3IMYHbIX METPHUSCKUX 3ajad. [Ipu permeHuu 3a1a4 A0MyIeHbl apupMETHICCKHE
OHMOKHY, TPUBOIAIINE K HEMPABUIBHOMY OTBETY, HEKOTOPBIE IIark PelIeHHs 3a1a4
HEJOCTATOYHO 0OOCHOBAHEI.
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3HaeT ONpeAesIeHHs CKaJIsIpPHOT0, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHUI BEKTOPOB, YMEET
MIPUMEHSATh 3TH NPOU3BEICHUS K PEIICHUIO 3a]1a4 TOJIBKO B MPSIMOYTOJILHO IEKAPTOBOM CUCTEME
koopauHar. [Ipu perienuu 3aaq qomyieHbl apuMeTHIeCKie OMIMOKH, MPUBOISAIINE K
HEMPaBUILHOMY OTBETY, IIPH PEIICHUU 3a/1a4 HET MOJIHOTO0 0OOCHOBAHMSI ICUCTBHUH.

Penienue abCcoarOTHO HEBEPHO 0

KT-4

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 15
[Tpoxoanoii 6amt: 7

Iloka3atesn oneHNBAHUS banasl

MosxeT HailTH ypaBHEHHE NIPSMOM Ha INIOCKOCTH, YPAaBHEHUE IIJIOCKOCTH I10 Pa3IMYHbIM 15
YCIJIOBUSM 33/1aHUS; BUIUT CBSA3b MEKIY pa3IndHbIMU (HOPMYJIaMHU 3aJaHHsI PSMBIX
(mockocTelt) U MOXKET MEPENTH OT OJHOTO Ccrocoba 3aaHus NPAMOM (INIOCKOCTH)K IPYToMY;
IIPOBOAMT HCCIIEIOBAaHUE B3AUMHOT'O PACIOJIOKEHUS ABYX MPSAMBIX, ABYX IIJIOCKOCTEH.
OO60CHOBBIBAET KaXK/IbI{ IlIar PeIICHHs 3a1a4d U M0JIy4aeT abCOIIOTHO MIPABUIIbHBII OTBET.

Mo:keT HaliTh ypaBHEHHE IIPSIMOM Ha TUNIOCKOCTH, YPaBHEHUE INIOCKOCTH IO Pa3IMYHbIM 7
YCIIOBHSM 33/1aHUS; HE BCETIa BUIUT CBSI3b MEX/1Y PA3IMUHBIMU (hOpMyTIaMH 3aJJaHUsl IPSIMBIX
(rutockocTelt) M He MOXKET IEPEUTH OT OIHOTO crioco0a 3aJaHus NpAMOH (IIJIOCKOCTH) K APYTrOMY;
IPOBOJUT HCCIIEIOBAaHUE B3aMMHOT'O PACIIOJIOKEHUS IBYX MPAMBIX (IBYX IUIOCKOCTEH) B Cilydae,
KOTI'JIa OHHU 3aJIal0TCS OJIMHAKOBBIMH YCI0BUSAMHU.OOOCHOBBIBAET HE KAK/IbIH 1Iar pelieHus

3a/1a4M, XOJ PELICHUs BEPHBIIl, MOTYT OBITh JOMYIIEHbI apU(PMETHUECKHUE OIIUOKH.

Penienue abCcoarOTHO HEBEPHO 0

HNUTOI'OBOE KOHTPOJIbHOE MEPOIIPUATHUE

[IpoomKUTENBHOCT TPOBEACHUS MEPOIIPUATHS IPOMEKYTOUHON aTTECTallMU: 2 yaca
VYcnoBus npoBeIeHUsI MEPONPUATHUS: B HAChl ayANTOPHOH padoThI

MaxkcuManbHbIN 0as1, BHICTABIISIEMBbIH 32 MEPONPUATHE TPOMEXYTOUHOM aTTecTauuu: 40
[Ipoxonnoii 6amn: 17



Iloka3atesn oneHNBAHUS banasl

Tect BmouaeT 21 3agady, u3 HuX 19 - npakTHUECKUX 3aaHUs U 2 - TEOPETUUYECKUX 3aJaHUsl.
3agaHus ¢ BBIOOPOM OJHOT'O MPaBUWIIBHOIO OTBETA U3 IpeAIoKeHHbIX. Kaxioe mpakTuyeckoe
3aJlaHKe OLIEHUBAeTCs B 2 6ajia, TeOpeTUYEeCKHe 3aJaHus olleHnBatoTcs B 1 Oamn. Penienst Bce
3aJJaHuA TecTa.

40

Tect BmouaeT 21 3anady, u3 HUX 19 - npakTHUECKUX 3aaHus U 2 - TEOPETUUECKUX 3aJaHusl.
3aanus ¢ BBIOOPOM OJHOIO IPABHJILHOTO OTBETA U3 MpeIokeHHbIX. Kaxioe npakTuueckoe
3aJlaHKe OLlEHUBAeTCs B 2 Oajia, TeOpeTUYECKHe 3aJaHus OlleHuBatoTcs B 1 Oam. Pemienst 8
IPaKTUYECKUX 3a/a4 TecTa U 1 3aJjaHue TEOPETUYECKOE.
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Tect Britouaer 21 3aaauy, u3 HUX 19 - npakTHUECKUX 3aJaHUs U 2 - TEOPETUUECKUX 3a/1aHMUS.
3amanus ¢ BBIOOPOM OTHOTO MPABHIIBHOTO OTBETA M3 MPeJIoKeHHbIX. Kaxaoe mpakTuueckoe
3a/laHue OlIeHHWBaeTCs B 2 Oaa, TeopeTudecKue 3a1anus oneHnBaroTcs B 1 6amn. He pemeno Hu
OJIHOM 3aJa4M.

Bujx MeponpusiTusi NpoMe:KyTOYHOI aTTecTANMU : DK3aMEH

Cnoco0 npoBeeHnss MepONPUATHS IPOMeKYTOUHOM aTTecTanum : OleHKa M0 AUCUUILIMHE B paMKax
IIPOMEXYTOYHOM aTTeCTal[MH ONpPEENsieTCs Ha OCHOBE 0AJI0B, HAOpaHHBIX 00YYaOIIMMCS Ha KOHTPOJIbHBIX
MEpPOIPUATHSIX, IPOBOJIUMBIX B TEUEHHE YUEOHOI0 IEPUOAA.

MakcumaiibHOe Ko1n4ecTBo 0asios : 100

KounBepranust 6a,1710B B 0TMETKH

«OTJaAM4IHO» - oT 81 1o 100

«xopowmo» - ot 61 10 80

«YHAOBJIETBOPUTEJIBHO» - OT 44 110 60
«HEY/I0BJIETBOPHTEIbHO» / «He3auTeHo» MeHee 44 Oaa

Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(uHaMKATOP) TeKYILIero KOHTPOJIst pe3yJbTaToB 00y4eHHs




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
KT-1 Pasznuynble ciocoObl 3a1aHUs MIPSMBIX U
OINK.1.1 IJTIOCKOCTEN B MPOCTpaHCTBE. B3auMHoe
[Ipumenser Oasoble MOHATHA, Ilucbmentioe konTpoaLHOE pacrojoKeHue MPsSMbIX (TIOCOKCTE) B
OCHOBHYIO TEPMUHOJIOTHIO U MeponpusiTtue

3HAHUS OCHOBHBIX OJIOXKEHUN U
KOHIICTIINI B 001acTi
MaTEMaTHYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcrnonb3yeT NpakTUYECKUN OIIBIT
pEILIEHUs CTaHIapPTHBIX
MaTeMaTUYECKHUX 3a/1a4

OIIK.1.2

OcyIiecTBISIET IEPBUYHBIN COOp U
aHaJu3 Marepuana,
WHTEPIPETUPYET pa3INYHbIE
MaTeMaTH4eCcKrue O0BEKTHI

IIPOCTPAHCTBE, IPSIMOM U MJIOCKOCTH B
npoctpaHcTBe. Haxoxaenue paccTosiHus
OT TOYKH JI0 NIPSAMOM, OT TOUKH J10
IUIOCKOCTH, MEXJTy ABYMS NapajuiebHbIMU
IPSIMBIMU (TJIOCKOCTSIMH ), MEXTY
CKPELUBAIOIIUMHUCS MPSIMBIMH. YTOJI
MEX/y IPSIMBIMU B ITPOCTPAHCTBE, YTOJl
MEX]y IIIOCKOCTSIMU. Y paBHEHHUS HIIIMIICA,

runepOoIIbl U TapadoJIbl B MPSMOYTOIBHOM
CUCTEeME KOOpPJIMHAT U B MOJSIPHOU crcTeMe
KoopauHat. OCHOBHBIE CBOMCTBA AJUINIICA,
rurnepOoIbl ¥ mapaloiibl. YIpolIeHne
ypaBHEHUS JJMHUHU BTOPOTO MOPSAKA TIPH
peoOpa3oBaHUU MPSIMOYTOJIBHBIX
koopauHat. KacaTtenbHas K TUHUSM
BTOPOTO MOPSIKA.

OIIK.1.1

[Tpumensier 6a30BbIE MOHSATHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX IOJIOXKEHUN U
KOHLENIHI B 00s1acTu
MaTEMaTHYECKHUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelieHus: CTaHAaPTHBIX
MaTeMaTUYECKHUX 3a/1a4

OIIK.1.2

OcymiecTBIISIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
MHTEPIPETUPYET pPa3IHUHbIE
MaTeMaTH4eCKrue OOBEKTHI

KT-2
ITucbMeHHOe KOHTPOJILHOE
MeponpusiTue

KanoHnueckue ypaBHEHMs IOBEPXHOCTEN
BTOPOI'O MOPSAJKA, UX HA3BaHUSA U BUJIbI
(amuncounn, runepOOIOUIbI,
napaboI0u/Ibl, HWINHAPHI, KOHYCHI,
BBIPOK/IEHHBIE TOBEPXHOCTH).
HccnenoBanue nNoBEpXHOCTEN BTOPOIO
NOps1JIKa, CEUCHUAMHU KOOPAUHATHBIMU
IUIOCKOCTSIMH U IJIOCKOCTSIMU,
napauieIbHbIMU KOOPAUHATHBIM
wiockocTsaM. [Ipsmonuneiinbie
o0pasyrolye NOBEPXHOCTEN BTOPOTo
nopsiaka. JInHen4arsle MOBEPXHOCTH.
BrIBOJ ypaBHEHMH CEMENCTB
HPSAMOJIMHEMHBIX 00Pa3yIOLIHX.




KOHIIETIIIMi B 007acTh
MaTEMaTHYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTHYECKUN OIIBIT
pEILIEHNs CTaHIapPTHBIX
MaTeMaTHYECKHUX 3a/1a4

OIIK.1.2

OcymiecTBISIET IEPBUYHBIN COOp U
aHaJIU3 MaTepuaa,
WHTEPIPETUPYET Pa3IHYHbIE
MaTeMaTH4eCKue OOBEKTHI

Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 KT.3 Panr maTtpuiel. basucHblii MUHOD.
[Ipumensier 6a30BbIC TOHATHS, TTHCHMEHHOE KOHTPOIbHOE OHpezIereHHe o0mrero u IlaCTI;IOFO
OCHOBHYIO TEPMHHOJIOIHIO H MeponpHsTHe pEIIeHUN CUCTEMBI ypaBHeHI/IIiI'. Crnoco6
3HAHUS OCHOBHBIX IMOJIOXKEHUN U HCCIIEOBAHUS CUCTEMBI IMHEUHBIX
KOHIICTIIIUIA B 00J1acTH ypaBaenuii (CJIY) Ha cOBMECTHOCTh U
MaTEeMaTUYECKUX U €CTECTBEHHBIX Haxoxjenue pemenus CJIY ¢ momorrsto
HayK panra Marpuiibl. CBOMCTBA peIIeHU
OIIK.1.3 CHCTEMBI JIMHEWHBIX OJHOPOIHBIX
Hcnonb3yeT npakTUYECKUid ONBIT ypasrenuii (CJIOY). Basuc
peHICHHA CTaHAAPTHBIX (pynnamenTanbpHast cucTeMa peleHuii) u
MaTCMATHICCKUX 3a/1a1d Pa3sMEPHOCTh MOANPOCTPAHCTBA PEIIEHHI
OIIK.1.2 onnopoanoit CJIY. CBs3b o01iero
OcymiecTBisieT epBUYHBIN cOOp U PEIIEHHsT CHCTEMBI THHEHHBIX
aHajis Marepuaia, HEOJTHOPO/IHBIX YPaBHEHHIA U OOIIETO

OJIHOPOAHOM .
WTOTOBOE Paznuunbie ypaBHEHHS PSIMOH B

OIIK.1.1 KOHTPOJILHOE MPOCTpaHCTBE. B3auMHOE pacnosnoxeHue
[Ipumensier 6a30BbIE TOHSTHS, MEPOITPUSITUE JIBYX NpAMbIX. B3aumHoe pacnonoxenue
OCHOBHYIO TEPMHHOIIOTHIO H FITOroBoe KOHTPOILHOE MPSIMOI M TNIOCKOCTHU B MPOCTPAHCTBE.
SHaHM5 OCHOBHBIX TIOJIOKCHHUM 1 MeponpusaTHe Kanonunueckue YpaBHCHUA OKPYIKHOCTH,

AJUIHTICA, TUIEPOOITBI U TTapaboJIbl B
NpSMOYTOJIBHOM CUCTEMe KOOPIUHAT.
CpoiicTBa 1 popMa STUX JIMHUM.
OKCLEHTPUCHUTET, TUPEKTPHCHI,
(oKambHBIE PAANYCHI, ACHMIITOTHI.
KacarenbHble K KpUBBIM BTOPOT'O MOPSIKA.
YpaBHeHUs 3JuMIICca, TUIIEPOOIBI U
napaboIibl B MOJIIPHOI cucTeme
koopauHat{unmHapryeckne, KOHMYECKHe

MOBEPXHOCTH U TOBEPXHOCTHU BPAILICHUS.
JInneituateie noBepxHocTH. [loBepxHOCTH
BpAILICHHUS.

Crneuupuxkanus MeponpUATHH TEKYyLIEr0 KOHTPOJIS

KT-1

HpO,I[OJ'DKI/ITeJ'ILHOCTB MMPOBCACHUA MCPOIIPUATUA HpOMe)KYTOqHOﬁ aTTCCTalluH. 2 yaca

YcnoBus mpoBeeHUS] MEPOTIPUATHS: B YAChl ayINTOPHOM padoThI

MakcumanbHbIM 0asu1, BRICTABIISIEMbBIN 32 MEPOIIPHITHE IPOMEXYTOUHOM arTectanuu: 20

[Tpoxoxanoii 6amr: 9

IToxa3zarTenn oeHNUBAHUA

Banabl




Mo:xeT HaliTh ypaBHEHHE IIPSIMOM B IIPOCTPAHCTBE, YPABHEHUE INIOCKOCTH 110 Pa3JIMYHbIM
YCIIOBHSIM 33/1aHUS; BUAUT CBSI3b MEXKIY Pa3IMUHBIMU CIIOCOOAMH 3aaHUS NPAMBIX (IIJIOCKOCTEN)
¥ MOXKET IepeiTH 0T OJTHOTO crioco0a 3a1aHusl MPSAMOH (TIJIOCKOCTH) K IPYTOMY; IIPOBOAUT
UCCJIEIOBAHUE B3aUMHOTO PACIIOIO0KEHUS ABYX MPSMBIX, IBYX IJIOCKOCTEH, IPSAMON U
IUIOCKOCTH.3HAET KAHOHUYECKUE YPABHEHUS KPUBBIX BTOPOTO MOPSIKA, MOXKET ONPEAEIUTD THUIL

KPHUBOH, HccaenoBaTh €€ GOpMBI U pa3Mepbl. 3HAET aJITOPUTM YIIPOILEHUS ypaBHEHHS TUHUT
BTOPOTO MOPsAKA IpU MPeoOpa30BaHUU MPSIMOYTOIBHBIX KOOPIAUHAT U YMEET €r0 IPUMEHSTh.
YMeeT HaxOUTh YpaBHEHHE KacaTelbHON K KpuBou. [locTpouts uepTéx KpuBO BTOPOIO
nopsiika. OOOCHOBBIBAET KaX/IbIH 1Iar pelIeHUs 3a/1a4M U M0JIydaeT a0COMIOTHO MPaBUIbHBIN
OTBET.

20

MoskeT HaliTh ypaBHEHHE IPSIMOM B IPOCTPAHCTBE, YPABHEHUE INIOCKOCTH IO Pa3JINYHBIM
YCIIOBHSIM 33/1aHUS; HE BCETIa BUIUT CBSI3b MEXAY Pa3InYHbIMU (popMyliaMu 3aJJaHUs IPSIMBIX
(mmockocTeit) U He MOKET IePEeNTH OT OJITHOTO crioco0a 3aaHusl MpsMOil (IIJIOCKOCTH) K IPYTOMY;
IIPOBOJUT UCCIIEJIOBAHUE B3aMHOT'O PACIIOIOKEHUS IBYX MPAMBIX (IBYX IJIOCKOCTEH) B CiIyyae,
KOTI'Jla OHU 3a/1al0TCS OJIMHAKOBBIMH YCIOBHUSIMH.3HAET KAHOHUYECKHUE YPABHEHUS KPUBBIX

BTOPOT'O MOPSAKA, MOXKET ONPEASIUTh TUIl KPUBOM, ncciie1oBaTh €€ (GOpMbI U pa3Mephl. 3HaeT
AJITOPUTM YIIPOILEHUS YpaBHEHHsI IMHUU BTOPOT'O MOPsIKA IpU IpeoOpa3oBaHUH
IIPSIMOYTOJIBHBIX KOOPAMHA, HO HE YMEET €r0 NPUMEHATh. MOKEeT ITOCTPOUTh YePTEK KPUBOU
BTOPOTO HOPSI/IKA B CIIydae OTCYTCTBHUS IOBOPOTOB U CABUIOB. OOOCHOBBIBAET HE KAXK/bIH 1I1ar
peIIeH s 3a]a9H, X0 PELICHUs] BEPHBIA, MOTYT OBITh IOMYIIEHBI apU(METHUECKHE OIINOKH.

He 3naer cmoco6oB 3a1aHus ypaBHEHHH MPSMON B MPOCTPAHCTBE, IIOCKOCTel. He ymeer
ONpeIEeTsATh B3aUMHOE PACTIONIOKEHHE MPSMBIX B IPOCTPAHCTBE, IIIOCKOCTEH, MPSMOHN U
IUIOCKOCTH B pocTpaHcTBe. He 3HaeT onpeaeneHuii smiumnca, rurnepoosibl, mapadossl U
OKPY>KHOCTH, HE 3HAET KAHOHUYECKUX YPAaBHEHUMN 3THX KPUBBIX. He MOXKET MOCTPOUTH UepTEXK
KPUBOI BTOPOTO MOPAIKA.

KT-2

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca

VY cnoBus IPOBEICHHUS MEPOIIPUATHS: B YACHl Ay AUTOPHON PadoThI

MakcumanbHbIi 0ajl, BRICTABISIEMbII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 20
ITpoxonnoii 6amn: 9

IToxa3zaTen oneHUBAHUS

Banabl

3HaeT KAHOHUYECKUE YpaBHCHHUA HOBerHOCTef/'I BTOPOT'O IMOPAJAKA, UX HA3SBAHUA U BUI
(3TMTICOU T, OJTHOTIONIOCTHBIN THIIEPOOIOU/, IBYTIOIOCTHBIA TUIIEPOOIOU I, DILTHIITUICCKUAN
napaboson, THnepOoTMUecKuil mapadboIon I, HUTUITUYECKUN IIMIHHP, TUIEPOOTIMIECKUI
WIMH/IP, TapabOTNYeCKUH IIUIUHIP, KOHYC, BEIPOKICHHBIC TOBEPXHOCTH ), YMEET IMMPOBOIUTH
HCCJICIOBAaHKE MOBEPXHOCTEH BTOPOTO TOPSAKA, 33 JAHHBIX KAHOHUYCCKUMH YPaBHEHUSIMH,
CCUCHUSIMH KOOPJAUHATHBIMH IJIOCKOCTSIMU U TIOCKOCTSIMHU, TTAPAIICITLHBIMU KOOPIMHATHBIM
TUTOCKOCTSIM. 3HAET ONpeIeIICHHE MPSIMOJIUHEHHBIX 00pa3yOIIUX IIOBEPXHOCTEH BTOPOTO
TIOPSI/IKA U YMEET BBIBOJWTH YPaBHEHHSI CEMEHCTB MPSIMOJIMHEHHBIX 00pa3yOIIuX.
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3HaeT KAHOHMYECKUE YPABHEHUS MOBEPXHOCTEH BTOPOTO MOPS/IKA, UX HA3BaHUS M BU]
(3mMIICOn A, OJJHOTIONIOCTHBIHN TUIEepOOIIONI, ABYTIOIIOCTHBIM THIIEPOOIION]T, HILTHIITHYECKUN
napabosIon, TUIEPOOTMYECKUI MapaboIon I, SITUITUYECKIH IUIHHAP, TUIIEPOOTNYECKUI




WINHP, MapaboIuuecKuil IUINHIP, KOHYC, BEIPOKICHHBIE TOBEPXHOCTH), YMEET MPOBOIUTH
UCCIIeIOBaHKE TIOBEPXHOCTEH BTOPOTO MOPSIKA, 3aIaHHBIX KAHOHMYCCKUMH YPAaBHCHHUSMH,
CCUCHUAMU KOOPAUHATHBIMHU IJIIOCKOCTAMU. 3HaeT OMpCACIICHUC HpHMOHHHeﬁHBIX 06pa3y10n11/1x
MOBEPXHOCTEH BTOPOTO MOPsAKA, HO HE YMEET BHIBOJMTH YPABHEHHUSI CEMEHCTB MPSIMOIHHEHHBIX
00pa3yroIuX.

He 3HaeT kaHoHnYeCKHE YPaBHCHUA HOBCpXHOCTeI\/II BTOPOI'O MOpAaKa, UX HA3BAHUA U BU. He
yMEET MPOBOIUTh MCCIICIOBAHUE TIOBEPXHOCTEH BTOPOTO MOPSAKA, 33 JaHHBIX KAHOHUYCCKIUMHU
YpPpaBHCHUAMHU, CCUHCHUAMHA KOOPANHATHBIMH IINIOCKOCTAMM U IJNIOCKOCTAMMU, MapaJlJICIIbHBIMHA
KOOPJMHATHBIM IIOCKOCTSIM. He 3HaeT onpeseneHre mpsMOJIMHEHHBIX 00pa3yoImx
HOBCpXHOCTCﬁ BTOPOI'O MopsAaKa U HC YMECT BbIBOAWUTL YPABHCHUA CEMENCTB HpﬂMOHHHeI\/’IHBIX
o0pa3yromnux.

KT-3

ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6asmn: 9

IToxa3zaTen oneHUBAHUSA

Banabl

YMeeT Hax0UTh PAHT CUCTEMBbI JIMHEHHBIX YpaBHEHUI, onpeernseT 0a3ucHbI MUHOP.
ITpaBuiibHO npuMeHsieT kputepuii Kponekepa-Kanemim coOBMECTHOCTH CUCTEMBI TMHEUHBIX
ypaBHEHUH. YMeEET HaXOAUTh 00Illee U YaCTHbIE PELLIEHUSI COBMECTHOM CHCTEMBl ypaBHEHHUH.
3HaeT CBOMCTBA pPeLIeHUH CUCTEMBbI JIMHEHHBIX 0AHOPOIHBIX YpaBHeHul (CJIOY). Ymeer
onpeaenats 6a3uc (pyHIaMEeHTaIbHYI0 CUCTEMY PELICHUI) U pa3MEPHOCTD MOANPOCTPAHCTBA
pewenuii onxHopoHoi CJIY. 3HaeT cBA3b 00LIEro peleHUs CUCTEMbI TMHEHHBIX HEOHOPOIHBIX
ypaBHEHHUH U OOIIETO PEIICHHs] COOTBETCTBYIOMIEH TpuBeAEHHON oHOopoaHoM CITY.
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YMeeT HAXOUTh paHr MaTpHIbl U Oa3UCHBIM MUHOP. 3HAET CIOCOO MCCIIEJOBAHUS CUCTEMBI
nuHeHbIX ypaBHeHU (CJIY) Ha coBMecTHOCTH (KpuTepuil Kponekepa-Karenn) ¢ momousio
paHroB MaTpull. YMeer onpenensats odee pemenue CJIY, pa3nenss nepeMeHHbIE Ha TTIaBHbIE U
cBoOoHbIe. He ymeeT HaxoauTh 6a3uc ((pyHIaMEHTAIbHYIO CUCTEMY PELICHUH) OTHOPOIHON

CJIY. He 3HaeT cBsi3M 00IIET0 pelIeHs] CHCTEMbI TUHEHHBIX HEOJHOPOIHBIX YPABHEHUH U
00111eT0 perIeHusi COOTBETCTBYIOINIEH MpuBenéHHON oaHopoaHoN CJIY.

He 3naet kputepuit coemectnoctu CJIY. He ymeer onpeaensts panr matpuiibl 1 panr CJIY. He
yMeeT HaXOAUTh ol1iee pemenue HeogHopoaHou CJIY kak yacTHOE pelleHrne ITOW CUCTEMBI U
oO11ee pereHne coOTBETCTRYoMIEH puBeA¢HHOM oqHOopoaHoMi CJIY. He ymeer HaxoauTh
(byHIaMEeHTaIbHYIO CHCTeMY perieHuit ogaopoanoit CJIY u BbipaxkaTs o01iee permeHne dToi
CUCTEMBI C IOMOIIBI0 (PyHAAMEHTaIbHOU CUCTEMBI PEIICHHIA.

NUTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

[TpoaomKUTEeT,HOCTh IPOBEACHUS MEPOTIPUSATHUS IPOMEKYTOUHOM aTTECTAllUU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHS: B HAChI ayAUTOPHOM padoThI

MakcuManbHbIi 0aiil, BEICTABIISICMbIH 32 MEPOTIPUSATHE TPOMEKYTOUHOM aTTectaryu: 40
[Tpoxoanoii 6amt: 17




Iloka3aTey OLEHUBAHUSA

Bajaasl

YMeeT HaxOIUTh YpaBHEHHUE IIPSIMOU U IUNIOCKOCTH B IIPOCTPAHCTBE 110 PA3IU4YHBIM YCIOBUAIM
3a/IaHusl; BUTUT CBSA3b MEXAY PA3IMYHBIMU (DOpMyJIaMu 3aJIaHUsI PSMBIX (TUIOCKOCTEN) M MOKET
MEPEeUTH OT OJHOTO Croco0a 3aaHus IPSIMOH (TIOCKOCTH) K APYTOMY; IIPOBOIUT UCCIIECAOBAHNE
B3aMMHOTO PACTIOJIOKECHHS ABYX MPSIMBIX, IPSIMOM M TUIOCKOCTH, ABYX
IIOCKOCTEH.

3HaeT KAHOHUYECKUE YPABHEHUSI KPUBBIX BTOPOTO MOPSIIKA, MOKET ONPEIETUTh TUIl KPUBOM,

uccienoBaTh €€ GOpMbI U pa3Mephl. 3HAET AITOPUTM YIIPOLICHUS YPABHEHUS IMHUN BTOPOTO
MOpsJIKa IPU NMPeoOpa30BaHUU MPSMOYTOJIbHBIX KOOPIUHAT U YMEET €ro IPUMEHATh. Y MEeT
HaxOJUTh YPaBHEHUE KAacaTEIbHON K KPUBOU, [IOCTPOUTH
YEPTEK.

3HaeT KJIaCCHU(PHKAINIO TOBEPXHOCTENW U MOXKET 10 YPAaBHEHHUIO OIIPEICIIUTh THIT ATON
MTOBEPXHOCTU. MOKET HCCIIEI0BAaTh TOBEPXHOCTh CEYEHUSIMH KOOPAUHATHBIMU IUIOCKOCTSIMU U
IUIOCKOCTSIMU MM INapajuienbHbIMu. [TocTponTs yepTéx
MTOBEPXHOCTH.

YMeeT HaxOIUTh PaHI CUCTEMBI BEKTOPOB, PAHI MATPHULIBI U PAHT CUCTEMBI JINHEWHBIX

ypaBHEHUH. 3HAET U NpaBUIbHO IpUMeHseT kputepuil Kponekepa-Kanemmm i ncccnenoBanus
BOIPOCA COBMECTHOCTH CHCTEMBI JINHEHHBIX ypaBHEHHH. Y MeeT HaX0AUTh o0l11ee 1 YacTHbIE
pelIeHus: COBMECTHOM CHUCTEMbl ypaBHEHUH. 3HAaeT CBOMCTBA PEIICHUI CUCTEMBI TUHEHHBIX
oaHopoaHbiX ypaBHeHuit (CJIOY). Ymeet onpenensts 6a3uc (hyHIaMEHTATBHYIO CUCTEMY
pelIeH i) 1 pa3MepHOCTh MOANPOCTPAHCTBA pemeHunit onnopoaHoi CJIY. 3HaeT cBs3b 0011ero
pELIEHHsI CUCTEMbI TMHEHHBIX HEOJAHOPOIHBIX YPABHEHUH 1 OOIIEr0 pelIeHus] COOTBETCTBYIOLIEH
npuBenE€HHOM ogHOopoHoM CIIY.
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MoxeT HaiiTh ypaBHEHHE MPSIMOK M IMJIOCKOCTH B IPOCTPAHCTBE 110 Pa3IMYHBIM YCIOBUSIM
3aJJaHus; HE BCETJa BUJUT CBS3b MEXKIY PA3IMIHBIMU (DOPMYIIaAMHU 3aJaHHSI TIPSMBIX
(TuTocKOCTE) M HE MOKET MEPEHTH OT OHOTO CTIIoco0a 3aaHusl MPSMOH (TUIOCKOCTH) K IPYTOMY;
MIPOBOJMT UCCIIEIOBAaHNE B3AUMHOTO PACTIONIOKEHUS ABYX MPSMBIX (IBYX IJIOCKOCTEH) B ciy4ae,
KOTJIa OHH 33JIAI0TCS OJIMHAKOBBIMHU YCIOBUSIMHU. OOOCHOBBIBACT HE KaXK/IBIH IIar PEIICHUS
3aJ1a4d, XOJ] PEUICHHs BEPHBII, MOTYT OBITh JOIYIICHBI apU(PMETHICCKHE
OIIHOKH.

3HaeT KAHOHUYECKHE YPABHCHHS KPUBBIX BTOPOTO TOPSAKA, MOXKET ONPEICIIUTh THI KPHUBOM,

uccienoBarb €€ (OpMbl U pa3Mepbl. 3HAET AJITOPUTM YIPOIIEHUS yPaBHEHUS JINHUU BTOPOTO
HOpsi/IKA MIPU IPeoOpa30BaHUU MPSAMOYTOJIBHBIX KOOPAMHAT, HO HE YMEET ero
PUMEHSITb.

3HaeT KJIacCU(PUKALMIO IOBEPXHOCTEH, HO HE MOXKET 110 YPABHEHUIO ONPEIENIUTh TUI 3TOMN

IOBepXHOCTU. He MOKeT ncciie10BaTh NOBEPXHOCTh CEYEHUSIMH KOOPAMHATHBIMU TUIOCKOCTSMHU
U IUIOCKOCTSMH UM IapaJlienbHbIMU. MOXKET IIOCTPOUTH YEPTEK IIOBEPXHOCTH U KPUBOM BTOPOTO
IIOpsIZIKA B CIIy4ae OTCYTCTBUS IOBOPOTOB U
CIBUIOB.

YMeeT HaXOUTh paHr MaTpHIbl. 3HAET CIOCO0 MCCIIEJOBAHUS CUCTEMBI JINHEHHBIX ypaBHEHUN

(CJIY) na coBmectHOCTD (KpuTepuii Kponekepa-Kamemnmu) . YMeer onpenensTs o01iee pemeHne
CJIY, pazpgensist nepeMeHHbIE Ha TJIaBHbIE U cBOOOIHBIE. He ymeeT HaxoauTh 0asuc
(bynmameHTANIBHYIO cCUCTEMY perieHuit) ogqaopoaHoi CJIY. He 3HaeT cBs3u o01iero peneHus
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CHCTEMbI JINHEHHBIX HEOJHOPOHBIX YPAaBHEHHM U OOIIETO PEIIeHHs] COOTBETCTBYIOIIEH
npuBea¢HHON ogHOpoaHoM CIIY.

He 3naet cnoco6oB 3ajaHus MPSIMOi U TUIOCKOCTH B IIPOCTPAHCTBE, HE YMEET MPOBOAUTH
UCCIIEIOBAaHNE B3aUMHOTO PACIOIOKEHHS IPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEH, MPSMON U
IJIOCKOCTH B
IIPOCTPAHCTBE.

He 3naet onpenenenuii amurca, runep0oibl, mapadosibl U OKPYKHOCTH, HE 3HAET

KaHOHMYECKHX ypaBHEHUH 3TUX KpUBBIX. He 3HaeT kiiaccugukannio NoBepXHOCTEN U HE MOKET
10 YPABHEHUIO ONPEJEIIUTD TUI 3TOM NOBEPXHOCTH. He MOKeT moCTpoUTh 4epTEX MOBEPXHOCTH
Y KpUBOW BTOPOTO
Mopsi/Ka.

He 3naet kputepuii coemectnoctu CJIY. He ymeer onpenenste panr matpuiibl U panr CJIY.
He 3naer nmonsatus ¢pynmamentanbHon cucteMbl petienuii (PCP) ognoponnoii CJIY u He ymeeT
BbIpaXkaTh 00Illee peleHne 3Toi cucrteMsl ¢ nomonibo OCP.

Buja MeponpusiTusi NPOMeKYTOYHOI aTTecTAlMU : DK3aMeH

Crnoco0 nmpoBeeHusi MEPONIPUSITHS MPOMEKYTOUHOM aTTecTanuu : OIleHKa 10 JUCIUIUTMHE B paMKax
HpOMe)KYTO‘-IHOI‘& aTrTecralguun OHpGZ[GJISIGTCSI Ha OCHOBC GaHHOB, Ha6paHHBIX 06y‘-IaIOH_[I/IMC$I Ha KOHTpOJ'IBHI:IX
MepOHpI/ISITI/IHX, HpOBOI[I/IMI:IX B TCUCHUC y‘IGGHOFO HepI/IOI[a.

MaxkcuMajIbHOEe KoJIHYecTBO 0ayioB : 100

KonBepranusi 0a/1710B B 0TMETKH

«otian4ao» - ot 81 mo 100

«xopomo» - ot 61 o 80

«YJOBJIETBOPUTEJIbHO» - OT 44 1o 60
«HEeY/I0BJIETBOPHUTEJIbHO» / «He3a4TeHO» MeHee 44 Oarna

Komnerenuus Meponpusitue KonTposmpyemble 3jieMeHTbI
(uHaUKaTOP) TeKylero KOHTpPoJIst pe3y/1bTATOB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

ITpumensier 6a30Bble MOHATHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX IOJIOXKEHUH U
KOHIIEIIMI B 00J1aCcTH
MaTeMaTHIECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
peleH s CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3IUuHbIe
MaTeMaTHYeCKUe OObEKThI

KT-1
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTiue

oTpeieNIeHue TMHEHHOTO onepaTopa,
JICHCTBYFOIIETO U3 OJIHOTO JTMHEWHOTO
MIPOCTPAHCTBA B IPYTO€, €ro CBOMCTBA.
MarpudHasi 3aIuch JHHEHHOTO Oreparopa
B JJaHHOM nape 6a3ucoB. BzaumHoe
COOTBETCTBUE MEXKIIy MaTPUIIAMU U
oneparopamu. OnpeieeHue coOOCTBEHHOTO
BEKTOpa M COOCTBEHHBIX 3HAYCHUIA
JMHEHHOTO peoOpa3oBaHusl, UX CBOWCTBA
U crioco0bl HaxoxaeHus. CBoiicTBa Oasuca
JMHEHHOTO IPOCTPAHCTBA, COACPIKAIIETO
coOcTBeHHBIE BEKTOpHI. [loHsATHE crieKTpa.
Teopema o nMuHEHHOM NpeoOpa3oBaHUU C
IIPOCTBIM CIICKTPOM.

OIIK.1.1

ITpumensier 6a30Bble MOHATHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX IOJIOXKEHUH U
KOHIIEIMI B 00J1aCTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelIeHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3IUuHbIe
MaTeMaTHYeCKUe OObEKThI

KT-2
3amumaeMoe KOHTPOJIbHOE
MeponpusiTiue

OnpeneneHue CKaasIpHOro MPOU3BEICHUS
BEKTOPOB B JIMHEHHBIX MPOCTPAHCTBAX HAJl
MOJISIMH JICHCTBUTEIIBHBIX M KOMIIICKCHBIX
YHUCEJT; AKCUMOMBI CKaJISIPHOTO
MPOU3BEICHUS; ONIPEACIICHUE EBKIINI0BA U
YHUTAPHOTO NMPOCTPAHCTB; CBOMCTBA U
CIOCcOOBI 3aJJTaHUsT CKAISIPHOTO
MPOU3BEJICHNUS, TOHATHE MATPpUllbI ['pama u
€€ CBOMCTBA; JUIMHA BEKTOPA, YTOJ MEXIY
BEKTOPaMHU, OPTOrOHAIILHOCTh BEKTOPOB,
OPTOrOHAJILHOE JTOMOJIHEHUE U
OpPTOTrOHAJIbHAS COCTABIISAIOINIASI BEKTOPA HA
MOJITPOCTPAHCTBO; OPTOHOPMHUPOBAHHBINA 1
OpPTOTOHANILHBIN 0a3HC U €ro CBOMCTBA;
MeToJ1 oproronanusanuu ['pama-IlImuara.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[TpumensieT 6a30BbIC TOHATHS,
OCHOBHYIO TEPMHHOJIOTHIO U
3HaHMS OCHOBHBIX MOJOXKEHUN U
KOHIIEIMI B 00J1aCcTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue 00BEKTHI

KT-3
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTiue

onpezeneHue OumTuHeHON (Gopmal,
KBaJIpaTUYHOM (OpMBI, CBOMCTBA U
COCOOBI 331aHUs KBAaJPAaTHUHON (HPOPMBI,
TeopeMa O TIPUBEICHUHN JTFO00H
KBaJpaTUUHON (POPMBI K KAHOHUYECKOMY U
HOpPMaJIbHOMY BUaM, 3aKOH WHEPLUH JIJIs
KBaJPaTUYHBIX (OPM HaJ 10JIEM
JEHCTBUTEILHBIX YUCEIT.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[IpumeHnsier 6a30BbIC TOHSTHS,
OCHOBHYIO TEPMHUHOJIOTHIO U
3HAHHUS OCHOBHBIX ITOJIOXKCHHUI U
KOHIICIIIUHI B 001aCTH
MaTEeMaTUYCCKHX M €CTECTBECHHEIX
HayK

OIIK.1.3

Hcnonb3yer npakTUYECKHUM OBIT
peuieHust CTaHAapTHBIX
MaTeMaTHYeCKHMX 3a7a4

OIIK.1.2

Ocy1iecTBISIET MEPBUYHBINA COOp U
aHalii3 Martepuana,
UHTEPNPETUPYET PA3INYHbBIC
MaTeMaTU4YeCKHE OOBEKThI

HNTOT'OBOE
KOHTPOJIBHOE
MEPOITPUATUE
HTorosoe KOHTpPOJIbHOE
MeponpusTHe

OIpeieNICHNE JIMHEWHOTO oTepaTopa,
JIEHCTBYIOIIIETO U3 OJTHOTO JINHEHHOTO
NPOCTPAHCTBA B IPYTOE, €ro CBOMCTBA,
MAaTpHUYHAs 3aUCh JUHEWMHOTO oneparopa B
JAHHOM mape 0a3ucoB, HAXOXK/ICHUE
COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HAYCHUH JIMHEHHOTO MPeoOpa3oBaHuUs,
CBOIiCTBa Oa3uca JTMHEWHOTO
MIPOCTPAHCTBA, COJICPIKAIIETO COOCTBEHHBIC
BEKTOPHI, IMHEHHOE MTPeoOpa30BaHUe C
POCTHIM
CIIEKTPOM.

Onpenenenue CKaIsipHOTO MPOU3BEICHUS

BEKTOPOB B JIMHEHHBIX IPOCTPAHCTBAX HAJl
HOJISIMU J€MCTBUTENIBHBIX M KOMIUIEKCHBIX
YHUCCJI, MOHATUC CBKIIMAOBA MPOCTPAHCTBA,
CBOMCTBA U CHIOCOOBI 3aJaHUs CKAJSIPHOTO
MPOU3BENCHHUS, JIUHA BEKTOPA, YIOI
MEX]y BEKTOPAMHU, OPTOrOHAJIBHOCTb
BEKTOPOB, OPTOTOHAJILHOE JOMOJTHEHNE
BEKTOpa Ha TIOJIPOCTPAHCTBO,
OpPTOTOHAJIBHBIA U OPTOHOPMHUPOBAHHBIN
0a3uc u ero
CBOMCTBA.

Onpenenenue ounHeRHON HOpMBI U

KBaJpaTUYHON (HhOpMBI, CBOHCTBA U
crocoObl 3a7JaHus KBaJJpaTUIHON (DOPMBI,
TeopeMa O MPUBEJCHUH JTI000H
KBaJIpaTUYHON POPMBI K KAHOHUYECKOMY U
HOpPMaJbHOMY BHJIaM, 3aKOH MHEPLIUU
KBaJPAaTUYHBIX (OPM HaJ IOJIEM
JEHUCTBUTEIBHBIX YHCEIL.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

KT-1

ITpoaomKUTENEHOCTD IPOBECHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20

[Tpoxonnoii 6amn: 9

Iloxa3aTenn oueHUBAHUSA

Banabl

[TpaBunIbHO OMpeeNeHbI PO U 00J1aCTh 3HAYCHHUH JIMHEWHOTO orepaTopa (mpeodpa3oBaHus). 4




[TpaBUIBHO OMpeeNieHbl Pa3MEPHOCTH Spa U 00JacTH 3HAYEHUH TMHEHHOTO NpeoOpa3zoBaHus

HpaBI/IHBHO ONpCACIICHBI COOCTBEHHbBIE 3HAYCHHMS JTUHEHHOTO HpCO6pa30BaHI/IH.

HpaBI/IHBHO OMNpPCACIIEICTCA CBA3b MAaTPUIL] JIMHEMHOT O HpCO6pa30BaHI/IH B IBYX Oa3ucax.

HpaBI/IHBHO OmpeaciiCHa CBA3b KOOPAUHAT BCKTOPA U €TI0 06pa3a.

[TpaBUIBHO T0KA3aHO, YTO JaHHBIN onepaTop (mpeoOpa3oBaHue) SABISETCS JINHEHHBIM.

HpaBI/IHBHO ONpCACIICHBI COOCTBEHHBIE BCKTOPBI JIMHENHOT O Hp606pa30BaHI/I}I.

[TpaBubHO HaliieHa MaTpUlla JMHEHHOTO oneparopa (mpeodpazoBaHus).

NN NN NN B

KT-2

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 9

IToxka3aTenu oleHUBAHUA

Bajaabl

[TpaBuIBHO MpOBEIEHA ITPOBEPKA TOTO, YTO JAHHOE OTOOpakeHne Oy1eT CKaIspPHBIM
MIPOM3BEIEHNEM BEKTOPOB B JJMHEHHOM IPOCTPAHCTBE

[TpaBmiIbHO HalIEeHBl OPTOrOHANBHAS MPOEKIIHS U OPTOrOHAIbHASI COCTABIISIIONIAs BEKTOpa Ha
JTAHHOE JIMHEWHOE TIOIPOCTPAHCTBO.

[TpaBUIBHO MPUMEHSIOTCS OTIpeJIeNIeHue U CBOMcTBa MaTpulibl [ pama, onpenensercs cBsi3b
Mmatpull ['pama B pa3HbIx 0azucax

[TpaBUIBHO MOCTPOEH OPTOrOHANIBHBIN (OPTOHOPMUPOBAHHBIN) 0a3UC B €BKINIOBOM
MIPOCTPAHCTBE

[IpaBunpHO omnpeseneHa IIMHA BEKTOPa U YTOJI MEXAY BEKTOpaMu

KT-3

IIpo0mKUTENBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTeCTaluu: S yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
[Tpoxonnoii 6amt: 9

IToxa3zaTesn oneHUBAHUSA

Banabl

yMeeT IPUBOJUTH KBaAPATUYHYIO (POPMY K KaHOHHMUECKOMY (HOPMaJIbHOMY) BHLY U ONPEeIIsIeT
JMHENWHOE HEBBIPOXKIEHHOE NpeodpazoBaHue, K HeMy NMPUBOIILEE, yMEET IPUMEHATh KpUTEpUit
CunbBecTpa Ui UCCIIEI0BaHUS MOJI0XKUTENBHOM ONpeneéHHOCTH KBaIpaTUYHOU (POpMBI

20

yMeeT MPUBOAMUTH KBAaJIPaTUUHYIO (POPMY K KAHOHUYECKOMY (HOPMaJIbHOMY) BUIY TOJIBKO HaJl
MI0JIEM JIEWCTBUTENBHBIX YHUCEN U TOJIBKO IS CiIydasi, KOrja B KBaApaTUYHOU (popMe ecTh
KBaJpaT XOTs Obl OJJHOM MEPEMEHHOM U OIpeieseT IMHEHHOE HEBBIPOKACHHOE
npeoOpas3oBaHue, K HEMY IPUBOJILEE, YMEET IPUMEHATh KpuTepuit CuibBecTpa 1is
UCCIIIOBaHMSI MTOJIOKUTEIBHOMN ONpeIeIEHHOCTH KBaAPaTUIHON (OPMBI

HE yMeeT MPUBOJUTH KBAIPATUIHYIO POPMY K KAHOHHYECKOMY (HOPMAaJIbHOMY) BHITY, HE 3HAET
KaK ONpe/IeINTh JIMHEHHOE HEBBIPOXKICHHOE NTpeoOpa3oBaHue, K HEMY IIPUBOASIIEE, HE 3HAET




kputepuii CuibBeCTpa JUIsl UCCIIEN0BAHUS TIOJIOKUTENBHOMN ONPEAEIEHHOCTH KBapaTUUHOM
dhopmbl

NUTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HAChI ayINTOPHOH padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectanun: 40
[Tpoxoxnoii 6amr: 17

IToxa3aTenn oneHNBaHUA

Bajaabl

Tect Bmoyaet 21 3agady, u3 HuX 19 - npakTHUECKUX 3aJaHUs U 2 - TEOPETUUYECKUX 3aJaHusl.
3agaHus ¢ BBIOOPOM OJJHOT'O MPaBUWIIBHOIO OTBETA U3 IpeAsIoKeHHbIX. Kaxioe mpakTuyeckoe
3aJlaHMe OLIEHUBAeTCs B 2 6ajia, TeOpeTUYEeCKHe 3aJaHus olleHnBatoTcs B 1 Oamn. Pemienst Bce
3aJJaHuA TecTa.

20

Tect BmouaeT 21 3anauy, U3 HUX 19 - npakTHUECKUX 3aaHUs U 2 - TEOPETUUECKUX 3aJaHusl.
3agaHus ¢ BBIOOPOM OJHOT'O MPaBUWIIBHOTO OTBETA U3 MpeAsIoKeHHbIX. Kaxioe mpakTuyeckoe
3aJlaHKe OLlEHUBAeTCs B 2 Oajia, TeOpeTUYeCcKHe 3aJaHus olleHuBatoTcs B 1 Oam. Pemienst 8
IPaKTUYECKUX 3a/a4 TecTa U 1 3aJjaHue TEOPETUIECKOE.

17

Tect Britouaer 21 3aaauy, u3 HUX 19 - npakTUUECKUX 3aJaHUs U 2 - TEOPETUUECKUX 3a/1aHMUSI.
3amanus ¢ BBIOOPOM OJTHOTO MPABHIILHOTO OTBETA M3 MPEJI0KEeHHbBIX. Kaxaoe mpakTuueckoe
3a/laHue OlIeHUBaeTCs B 2 Oayia, TeopeTUdecKue 3a1anus olieHnBaroTcs B 1 6amn. He pemeno vu
OJIHOM 3aJa4m.






