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1. HammeHOBaHMe JUCHUIIINHBI
Anre0pa 1 aHaIUTHYECKAs TEOMETPUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarorosku: 01.03.02 Ilpuknagnas matemaTuka u nHGopmMaTuka

HanpaBlIeHHOCTh VHTeIeKTyallbHbIM aHaIN3 JaHHBIX U MAaTEeMAaTUYeCKOE MOICTUPOBAaHUE



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS AUCIUILTUHBI AJIredpa U aHAJIMTHYECKAs TeOMeTPHs Y 00YJaromerocst JOKHBIL
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

01.03.02 IpuxianHas MaTremMaTrka U HHGOpPMaTHKa (HAITPaBICHHOCTD : IHTEIIEKTyaIbHbIA aHAIN3 TaHHBIX U
MaTeMaTHYeCKOE MOJICINPOBAHHE)
OIIK.1 Cnocoben npuMeHsATh GyHAaMEHTAIbHBIC 3HAHUS, TIOJyYCHHBIE B 00JIACTH MaTEMaTUYECKUX U
(unn) ecTecTBEHHBIX HayK, U UCIOJIb30BaTh UX B MPO(ECCHOHATILHON e TEIbHOCTH
HNuaukaropsl
OIIK.1.1 Ilpumensier 6a30Bbl€ MOHATHUS, OCHOBHYIO TEPMUHOJIOTHIO ¥ 3HAHUSI OCHOBHBIX MOJOXKEHUH U
KOHUEMNIMI B 00JIaCTH MaTeMaTUYECKUX U €CTECTBEHHBIX HAyK
OIIK.1.2 OcyuiecTBisieT NEPBUUHBIN cOOp U aHAJIN3 MaTepuaia, UHTEPIPETUPYET pa3INuHbIe
MaTeMaTH4ecKue U Hu3ndeckne 00bEKTHI
OIIK.1.3 Vicnonp3yeT NpakTUUYECKHUI ONBIT PELLIEHUS] CTAHJAPTHBIX 33]1a4 MaTeMaTHUYECKUX U (UIIH)
€CTECTBEHHBIX HayK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

01.03.02 IlpuknanHast MaTeMaTuka U UH(GOpMaTHKa (HAIpaBIEHHOCTh:
WHTennexTyanbHbli aHaIu3 JaHHBIX U MaTEMATUUYECKOE

(ak.4ac.)

MOJICTTUPOBAHUE)
¢opma o0yuenus OYHas
NeNe TpumecTpos, 1,2,3
BbIeJIeHHbIX IS H3YYeHHus
AUCHUTLINHBI
O0beM AUCIHUILIHHBI (3.€.) 9
O0beM JUCHUILIMHBI (AK.Yac.) 324
KonTakTHasi padora ¢ 126
npenoaaBaresieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBeneHue TeKIIUOHHBIX 56
3aHATHI
IIpoBeneHune NpakKTHYECKHUX 70
3aHSATHI, CECMHUHAPOB
CamocrosiTesibHas padoTa 198

@®opMbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTpoJibHOEe Meporpusitue (7)
HroroBoe koHTposibHOE MeporpusTue (3)
[TucbmMenHO€ KOHTPOJIbHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM
arrecTauuu

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.

BXO/THO KOHTPO.Ib
[TpoBepsroTCs ClEAYIONIME OCTAaTOUHBIE 3HAHUSI U3 Kypca CPEIHEH IIKOJIbI, HEOOXOIUMBIE JJISl YCHEIIHOTO
ocBoeHus Kypca "Anredpa u aHaluTHYECKasi reoMeTpus':
1) IlonsiTHE BEKTOpa 1 OCHOBHBIE OIIEPALlUH HAJl BEKTOPAMU: CIIOKEHHE BEKTOPOB, BEBIUNTAHNUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha JeMCTBUTENILHOE YHCIIO, CKANIIPHOE MTpOu3BeieHne BeKTopoB. CBoiicTBa
TPEYTOJIbHUKOB U NapajIeIorPaMMOB.
2) OCHOBHBIE TEOPEMBI CTEPEOMETPUH: MPU3HAKU APAIETBHOCTH U MEPIICHANKYIAPHOCTH MPSIMBIX HA
IUIOCKOCTH, MMPU3HAKH MApaJIEIbHOCTH U NEPIEHANKYJIIPHOCTH IUIOCKOCTEH, TPU3HAKK MapajuIeIbHOCTH U
NEPIEHANKYISIPHOCTH MPSIMOM U IIIOCKOCTH.
3) Pemenue cuctem nByX (TpEX) TMHEMHBIX YpaBHEHUM.
4) Pemenuie kBaapaTHbIX ypaBHeHU. Teopema Buera.

Pazpgen 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
KonTponbras Touka (KT-3) Bxirodaet B ce0s cienyromme padoTh:

1) [Ipaktrueckas padota Ne 6 "Omnepanuu HaJK BEKTOpaMu';
2) Tect "BekTopHas anreopa"

Pa3pea 4.
B nanHoM pasznene paccMaTpuBarOTC:

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 mOpsiIKe paccMaTpUBAETCS MYYOK IIOCKOCTENW ¥ TeOMETPUIECKUI CMBICI 3HaKa YeThIpexwieHa AX
+By+Cz+D.

KT-4
Kontponbnas Touka (KT-4) Bkitouaer B cebst cienyromiye padoThl:

1) Tect "IIpsmas Ha mutockocTy. [TmockocTs"

UTOTI'OBOE KOHTPOJBHOE MEPOIIPUATUE
HToroBoe KOHTPOJIBHOE MEPOIPHUITHE IPOBOJUTCS B BHI€ MUCHMEHHOW KOHTPOJIBHOU pabOThI, BKIIOYAIOIICH B
ceOs 3aaHnd HA TEMBI:

1) KOMIUIEKCHBIE YHCTIA;

2) MaTpHIIbI;

3) onpenenuTeny;

4) nuHeWHbIe MPOCTPAHCTBA;

5) nuHeliHbIe 00pa3bl: MpsMas Ha TUIOCKOCTH, MII0CKOCTb.

AuireOpa U aHaJMTH4YecKasi reomeTpusi. Bropoii tpumectp
B nanHOM TpuMecTpe paccMaTpUBaOTCs CIEIYIOIIME OCHOBHBIE pa3/ielibl Kypcea "AHanutuueckas reomerpus':

1) [Ipsimast B mpocTpaHcTBe. B3aumHoe pacnonoxeHue npsiMon U MIOCKOCTH B IPOCTPAHCTBE;

2) KpuBbie BTOpOTO TIOpsIIKA: ITUIIC, THIIepOoIIa, mapadosa. BeiBox kanoHnueckux ypaBHenuii B [1/ICK u B
MOJISIPHBIX KOOPJMHATAX.

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.



BriBoasiTCsa ypaBHEHUs IPSIMOI B IPOCTPAHCTBE:

1) mpoxopsuieit yepes JaHHYIO TOUKY MapaJlIeIbHO JAHHOMY BEKTOPY (KAHOHHMYECKUE U TapaMeTPUUECKHE);
2) MpOXOAIICH Yepe3 1B TaHHbIC TOUKH,
3) 3a1aHHOM TIepeCceYCHUEM JIBYX TUIOCKOCTEH.

Hccnenyercs B3aMMHOE pacioloKEHUE ABYX MPSAMBIX:
1) mpsiMble COBIIAAIOT;

2) npsiMble apaIeNIbHBL;

3) npsIMbIE MEPECEKAIOTCS;

4) mpsiMble CKPEIIUBAIOTCSL.

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.



BriBoasTCS ypaBHEHHS 3IUTHIICA, THIIEPOOIIBI M TapaboIIbl B MOJISIPHOM cHCTeMe KOOpIMHAT.

Ynpouienue ypaBHeHHs1 JIHHHH BTOPOro NOpsiAKa NPH Npeodpa3oBaHUHU NPAMOYT0JbHBIX
koopauHat. Kitaccupukanusi IMHUH BTOPOIro mopsiaAka.
PaccmarpuBaercs Bonpoc o npeodpazoBaHuy ad(GUHHBIX U IPIMOYTOIbHBIX KOOPAUHAT Ha MJIOCKOCTH.
dopmMynupyeTcs aaropuTM yIpOIEHHs ypaBHEHHS JIMHUM BTOPOTO MOPsAIKa IpU NpeoOpa3oBaHUH
IPSMOYTOJBHBIX KoopauHar. J{aércs kiaccudukanus JTMHANR BTOPOTO MOPSIIKA.

KT-1
KT-1 coctout u3 cienyrommx padoT:

1) [Ipaktrueckas padota "[Ipsmas B mpocTpaHcTBe. B3aumMHoe pacronokeHne mpsMoil U TUIOCKOCTH B
IIPOCTpaHCTBE";

2) IIpakTuueckas padbora "Kpusbie Broporo nopsaka';

3) Tect "llpamas B mpoctpanctse. IlnockocTs. Kpubie BTOporo nopsiika".

Pa3neu 6.
JlaroTcs onpenencHus IHINHAPUIECKUX, KOHNYECKUX ITOBEPXHOCTENW U MOBEPXHOCTEN BpalllCHUSI.
IToBepxHOCTH BTOPOTO MOPSAIKA UCCIELYIOTCA CEYECHUAMU KOOPAUHATHBIMU IIJIOCKOCTSIMU U IJIOCKOCTSIMU UM
napajuleIbHbIMU. JIMHEeWYaTele MOBEXHOCTU. [IoBEpXHOCTH BpaleHusl.

DJieMeHTapHasi TeOpHs MOBEPXHOCTeil BTOPOro NMOPsiAKA: HWIMHAPHYECKHe, KOHNYecKHne
MOBEPXHOCTH, IOBEPXHOCTH BPALLICHHS.
KaHoHnueckue ypaBHEHMsI TOBEPXHOCTEN BTOPOTO MOPsAKA. 3HATh BUABI YPaBHEHUH, HA3BAHUS U BUJ
COOTBETCTBYIOLIUX UM [TOBEPXHOCTEH (IUTUIICOU, OJHOMOIOCTHBIN TUIIEPOOIION]T, IBYTIOIOCTHBIN
runepOoIon/T, SIUTUITHYECKUH MapadoIon]], TUIEPOOINIeCKUN TapaboIou/1, HIUTUIITHYECKUN IHUITHHIID,
rUnepooINYeCKU IUIUHAP, NapadoINUYeCKUi IUIUHAP, KOHYC, BBIPOXKACHHbIE IOBepXHOCTH). MccnenoBanue
MTOBEPXHOCTEN BTOPOTO MOPSAKA, 3aJaHHBIX KAHOHUYECKMMH YPaBHEHUAMM,
CEUEHHSIMU TUIOCKOCTSIMH, MapaJuIeIbHBIMU KOOPAUHATHBIM IIOCKOCTSIM. [IpsMonuneiinbie oOpasyroiue
MIOBEPXHOCTEN BTOPOTO MOpsiiKa (ONpeaesIeHNe, 3HaTh, Y KaKUX
MOBEPXHOCTEN €CTh MPSMOJIMHENHBIE 00pa3yIole, BEIBOI YPABHEHUN CEMENCTB MPSIMOJIMHEHHBIX
00pa3yromux).

KT-2
KT-2 coctout u3 cnenyromux padbor:

1) [IpakTnueckas padota "[loBepxHOCTH BTOPOro nopsiaka';
2) Tect "IloBepXHOCTH BTOPOTO 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 ¢



NMOMOIIbI) PAHTa MATPHUIBL.
BBoautcs onpenenenue oOIIero U YacTHOTO pEIIeHUH cUCTeMbl ypaBHEeHHH. JlaeTcs kiaccudukanus cucreM
JUHENHBIX YpaBHEHUI: OAHOPOHAS U HEOAHOPOIHAs,, COBMECTHAs! 1 HECOBMECTHas, OIPE/ICIICHHAs U
HeonpeaeneHHas. PaccMaTpuBaOTCa OCHOBHBIE CBOMCTBA CUCTEM JIMHEWMHBIX YPABHEHUN U UX
npeoOpa3oBaHus, TPUBOSIIINE K CHCTEMaM, SKBUBAJICHTHBIM JaHHON. DopMynupyeTcs U JOKa3bIBaeTCs
teopema Kponekepa-Kanemmu. U3 Teopema Kponekepa-Kanemim BEIBOAUTCS IPaKTHUECKUH CIOCOO
HCCIe0BaHUs CUCTEMBI IMHEWHbIX ypaBHeHHH (CJIY) Ha coBMecTHOCTH M HaxoxaeHue pemenus CIIY ¢
MTOMOIIIBIO paHTa MaTpuIlbl. DOpMyIUPyETCs AITOPUTM HaxoxkaeHusl obmiero pemenne CIIY.

CucreMbl JTUHEHBIX OJHOPOJIHBIX YPABHEHUI U MPOCTPAHCTBA UX pelieHuid. CBS3b pemieHuil
OHOPOAHOI 1 HeogHopoaHou CJIY.
PaccmaTpuBaroTcst cBOMCTBA PELIEHUM CUCTEMBI TMHENHBIX 0JHOpOIHBIX ypaBHeHul (CJIOVY). /loka3biBaeTcs,
yTO MHOXECTBO Bcex pemeHuid CJIOY sBisieTcst TMHEHMHBIM MOIIPOCTPAHCTBOM apu(METUYECKOTO N-MEPHOTO
npocTtpancTBa. Haxoaures 6a3uc u pa3MepHOCTb 3TOTO MOANPOCTPAHCTBA.

PaccmarpuBaeTcs CBsI3b OOLIETO peIICHHs CUCTEMbI TMHEHHBIX HEOAHOPOAHBIX ypaBHeHul (CJIHY) u oOmiero
pewenus coorsercTBytomei CJIOY. Iloka3siBaercs, 4To

1) pa3HOCTB ABYX pPEIICHUI HEOTHOPOIHON CUCTEMBI - ATO PEIICHUE TPUBEAEHHOM OTHOPOIHON CHCTEMBI;

2) cymMMa peleHus: OJJHOPOTHOM CUCTEMBI U PELIeHUs TPUBEIEHHON OAHOPOJHON CUCTEMBI - 3TO PEIICHHE
HEOJHOPOJHOU CUCTEMBI;

3) obee penieHre HEOJHOPOAHOM CHUCTEMBI MPEICTABISACTCS B BUJIE CyMMBI YaCTHOTO PELICHHUS
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".

HUTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE
HToroBoe KOHTPOJIbHOE MEPOTIPUITHE MPOBOAUTCS B BUJIC MMCHBMEHHONW KOHTPOJIBHOM pabOTHI U TECTa. ITH
BUJIBI paOOT BKJIIOYAIOT B ce0s 3aJaHUS HA TEMBI:

1) IIpsimast B mpocTpaHcTBe. B3aumMHoOe pacnonoxeHue NpsiMon U IIIOCKOCTH B IPOCTPAHCTBE;
2) KpuBble BTOpOro nopsijika: 3JuIuIc, runepoosa, napadboma;

3) [ToBepXHOCTH BTOPOTO TOPSIIKA;

4) PaHr MaTpHIbl U CUCTEMBbI TMHEHHBIX YPABHEHUI.

[TuceMenHas KoHTpoJibHAs paboTa oueHuBaetcs B 20 0amioB. Tect ouenuBaercs B 20 6auioB.

AJiredpa U aHajuTHYecKasi reomeTpus. TpeTuii TpumMecTp



B nmaHHOM TpHMeECTpe paccMaTpUBAIOTCS CIICTYIONTHNE OCHOBHBIE pa3zeibl Kypca "Anreopa":

1) JIuneiinbie npeoOpa3oBaHUsl IMHEHHBIX IPOCTPAHCTB;
2) EBKIMI0BBI M YHUTapHBIC IPOCTPAHCTBRA.
3) bumHeliHbIe U KBaApaTHIHBIE (POPMBI.

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) IlpoBepuTs, 4TO TaHHOE OTOOPAXKEHUE SABIISIETCS IMHEHHBIM ONEpaTOpOM.

2) Haiitu MaTpuily TUHEHHOTO OTlepaTopa, €Ciau JaHbl 0a3UChl B IMHEHHBIX MPOCTPAHCTBAX U MPABHJIO,
3aJ1alolIee ONeparop.

3) OnepaTop 3a/1aH MaTpUIIel B OJHOM mape 6a3ucoB, HAWTH €0 MATPHUILY B IPYTOM mape 6a3ucoB.

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

5) Haiitu sinpo 1 061acTh 3HaYEHUH JIMHEHHOTO OnepaTopa, 3aJJaHHOro JTU00 MaTpuLel, TM00 MPaBUIOM.
6) Haiitu coOcTBEeHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO TPeoOpa3zoBaHus.

Pasznen 9.
B aToMm paznene onpeznensieTcs CKaIsipHOE MPOU3BEICHUE BEKTOPOB B IMHEHHBIX MPOCTPAHCTBAX HAJ MOJIIMHU
JEWCTBUTEILHBIX U KOMIUIEKCHBIX Yucell. B mepBoM ciiyyae JIMHEHHOE MPOCTPAHCTBO HA3bIBACTCS €BKIIUIOBBIM,
BO BTOPOM - YHUTApPHBIM. M3y4aroTcs eBKINIOBBI BEKTOPHBIE IIPOCTPAaHCTBA. PaccMaTpuBaroTCsl IPUMEDBI,
CBOIiCTBa U CHOCO6I>I 3aIaHUA CKAJIIPHOT'O MPOU3BCACHUS, BBOAATCA OHATUA JJIMHBI BEKTOPA, yIijia MCXKIY
BEKTOpPaMH, OPTOTOHAIBHOCTH BEKTOPOB, OPTOTOHAILHOTO JOMOJTHEHUsT BeKTopa. PaccmarpuBaercst
OPTOHOPMHPOBAHHBIN 0a3MC U €0 CBOMCTBA. M3y4yaroTcs YacTHBIC BUIIBI JIMHEHHBIX MTPeoOpa3oBaHuit
€BKIIU0BA MTPOCTPAHCTBA:
1) mpeoOpa3zoBaHue, CONMPSHKEHHOE TAaHHOMY JIMHEHHOMY TpeoOpa3oBaHus,
2) camoconpsHKeHHBIC TUHEHHBIE TIPe00pa30BaHus,
3) opToroHaNBHBIE PEOOPA3OBAHMS.
PaccmaTpuBaeTcs mocTpoeHre OPTOHOPMHUPOBAHHOTO 0a3nca, OPTOTOHATIBHOTO JOTIOTHEHUS U OPTOTOHAIBHOM
COCTaBJISIONICH BEKTOpa HA MOAPOCTPAHCTRBO.

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 Oyzaet nu nanHast popMyna (WK IpaBUIIO) 3aaBaTh CKAISIPHOE MPOU3BEACHUE B TAHHOM
JIMHEWHOM IIPOCTPAHCTBE.
2) Haittu matpuiry ['pama 1aHHOTO CKaJIsIpHOTO MPOU3BEACHUS I TAaHHOTO 0asuca.
3) Haiitu ckanspHoe mpou3BeieHUs] JaHHBIX BEKTOPOB, €CIIU OHO 33/1aHO

a) Matpuuei ['pama,

0) hopmyoii.
4) HaliTH ITTMHY BEKTOPA WIIM YTOJ MEXIy BEKTOpaMH, €CJIH 3a/1aH0 CKAJISIpHOE ITPOU3BEICHHUE.
5) Ha ocHOBe maHHOM TUHEHHO HE3aBUCUMOM CHCTEMBbI BEKTOPOB MOJYYUTh OPTOTOHATBHBIN
(opTOHOPMHUPOBaHHBII) Ga3ucC.
6) HaiiTu opTOroHanbHyI0 IPOEKIHIO JAHHOTO BEKTOPY Ha MOAIPOCTPAHCTBO.
7) HaiitTu opTOroHAJIbHYIO COCTaBJISIONIYIO JAHHOTO BEKTOPY Ha MOAMPOCTPAHCTBO.

Pa3nen 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) Teopetnueckuii Bonpoc u3 Temsl "JIuHeiHble TpeodpazoBaHus IMHEWHBIX TpocTpaHcTB'- 10 0anos;

2) Teopetndeckuii BOpoc U3 TeMbl "EBKIIMIOBBI U YHUTAPHBIC TPOCTPAHCTBA U UX TIpeoOpa3oBanus’- 10
0aJlIoB;

3) Teoperuueckuii Bonpoc u3 Temsbl "bununelinbie 1 kBaaparudabie popmel" - 10 6amos

4) IlpaxTtuueckoe 3agaHue 1o ogHou u3 tem 1-3 - 10 6amos.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

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

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. ITonoBunkwmii . JI. Anrebpa.yueOHOE mOCOOHE 711 CTYICHTOB MEXaHUKO-MaTeMaTHUECKOTO U (PHU3NYECKOTO
dakynpreToB : B 3 u. Y. 1, 2/4. J1. IlonoBunikuii ; denepanbHoe areHTCTBO 10 00pa3oBaHuto, [lepMckuit
TOCYJapCTBEHHBIN YHUBEPCUTET.-2-€ U31., cTep..-[lepmb,2010, ISBN 978-5-7944-1455-4.-2062.-bubmmorp.: c.
202

2. Jluneitnas anreOpa U aHATMTUYECKasi TeOMETpHs : ydeOHUK U mpakTukyMm Juist By30B / E. I'. [InoTHuKkOBa, A.
I1. MBanos, B. B. Jlorunosa, A. B. Mopo3osa ; nox penakuuei E. I'. IlnotaukoBoit. — Mocksa :
NznarensctBo HOpaiit, 2019. — 340 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-01179-1. — Texker :
anexTponHbi // DBC IOpaiit [caiit]. https://www.urait.ru/bcode/436467

JlonmosiHUTEIBHAS

1. Koctpukun A. . BBenenue B anredpy: B 3-x u. U.2. JIuneiinas anre6pa — HoBoe uznanue. — M.
MIIHMO, 2009. — 368 c. — ISBN 978-5-94057-454-5. — TekcT : 2eKTpOHHBIH // DNEKTPOHHO-
oubnuoTeunas cucrema bubnuoTex : [caiir]. https://bibliotech.psu.ru/Reader/Book/8336

2. [Ipockypsiko U. B. CoopruK 33134 110 THHEHHON anreOpe:yuedbnoe nocodue/U. B. IIpockypskos.-CaHKT-
[TetepOypr:Jlans,2008, ISBN 978-5-8114-0707-1.-480.

3. AnreOpa u aHATUTHYECKasi TEOMETPHS B MpUMEpax M 3aj1adax : yueoHoe mocoowue / P. @. Axsepaues, M. I'.
Axwmanees, H. A. T'asusymnun [u ap.]. — Kazans : Kazanckuii HalnoOHAIBHBIA UCCIEI0BATEIBCKUN
TexHojoruueckuit yausepcuret, 2009. — 89 c¢. — ISBN 978-5-7882-0707-0. — TeKcT : 37€KTPOHHBIH //
OnekTponHo-0mbmmoreuHas cucrema [IPR BOOKS : [caiit]. http://www.iprbookshop.ru/63676

4. AHanuTh4yecKas reoMeTpus : MpakTUKyM. YdyeOHoe nocobue / E. b. Maneimesa, A. 0. Jlemun, JI. 1O.
Opumrep, P. 3. Xaitpysmnua. — MockBa : MOCKOBCKHIT TOCYJapCTBEHHBIN CTPOUTENIbHBIN YHUBEepcUTeT, DbC
ACB, 2014. — 99 c. — ISBN 978-5-7264-0826-2. — TeKcT : 27IeKTpOHHBIH // IIEKTPOHHO-ONOINOTEIHAS
cuctema [PR BOOKS : [caiit]. http://www.iprbookshop.ru/26850



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://window.edu.ru/ EguHoe okHO J0cTyma kK 00pa30oBaTeIbHBIM pecypcam
http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypesl s [ITHUY
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3oBarenbHblii Ipolece MO AUCHUILIUHE AJIredpa U aHATUTHYECKAs] FTeOMeTPHUsl Iperoiaraer
UCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro o0ecnedeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTYII B pexuMe on-line B DnekTpoHHyIo 6ubinoreunyto cucremy (3bC);

- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA.

Heob6xoaumoe nuiieH3noHHOE U (WIH) CBOOOTHO PacTIpOCTPaHIEMOE MPOTPaMMHOE 00eCTIeueHUE:

- MPUJIO’KEHHE TTO3BOJIAIOIIECE MPOCMATPUBATh U BOCTIPOU3BOAUTH MearakoHTeHT PDF-(aitnoB «Adobe Acrobat
Reader DCx»;

- o¢ucHsIi naket npunoxxkeHui «LibreOffice».

IIpu ocBOCHMM MaTepUalla U BBIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B peXKUME OHJIAH MOTYT
UCTIOJIb30BAThCS:

cucTeMa BUeoKOoH(epeHIICBsA3U Ha ocHOBe TuaTdhopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAJIOB U MPE3EHTAIINH, ayINO- ¥ BUJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPSEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HCOOXOAMMOM AJIl OCYILeCTBJICHUS
00pa3oBaTeJILHOIO NpoLecca Mo AUCHHUILIMHE

J11s IeKIIMOHHBIX 3aHATUN TpeOyeTcs ayIMTOPHs, OCHAIIICHHAS MTPE3EHTAIIMOHHON TEXHUKOU (IIPOEKTOp, IKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00OecIieueHneM, MEJIOBOH (1) MITH MapKepHOU
JTOCKOH.

Jl1st mpoBeieHNs TPAKTUYECKUX 3aHATHH - ayIUTOPHs, OCHAIIICHHAS MPE3EHTAIMOHHOM TEXHUKON (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIONIMM ITPOTPaMMHBIM 00OecIieueHHEM, MEJIOBOH (1) MM MapKepHOH
JIOCKOM.

JIig rpynnoBbIX (MHAMBUAYAIbHBIX) KOHCYIbTALMN - Ay AUTOPHSI, OCHAILIEHHAs IPE3EHTAllMOHHON TEXHUKON
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTIEYeHHEM, MEJIOBOH (1) Win
MapKEepHOH JOCKOM.

Z[J'IH MMPOBCACHHUA TCKYIICT'O KOHTPOJIA - Ay JUTOPHA, OCHALLICHHAA MEJI0BOM (I/I) NN MapKepHOﬁ JIOCKOIA.

CamocrosTenbHas padoTa CTYICHTOB - Ay TUTOPHsI, OCHAIIIEHHAS] KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO
MOJIKITFOUEHUS K ceTh «THTepHeT», ¢ 00eCIIeYeHHBIM JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-
o0Opa3oBaTenbHYyI0 Cpeay yHUBepcuTeTa, noMmemenus Hayunoit oubnuorexu [ITHUY.
[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Anredpa u aHaJIUTHYECKAsI TeOMeTPUs

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Cnoco0eH npuMeHSITH (PyHIaMeHTAJbHbIE 3HAHUS, NI0JIyYeHHbIE B 00/1aCTH MATEMATHYECKUX H
(nJ1M) ecTeCTBEHHBIX HAaYK, H HCI0JIb30BAaTh UX B IPO(eCCHOHAIbHOM /1eATeJIbHOCTH

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.3 3HATD: HeynoBJierBopures
Hcnons3yer He 3HaeT ocHOBHBIE TOHATHSA, KOHIICTIIIHH,

MPAKTUYECKUIN OTIBIT
perieHus: CTaHAapTHBIX
3a7a4 MaTEMAaTHYECKUX U
(MJIM) eCTeCTBEHHBIX
HayK

OCHOBHBIC MOHSTHS, KOHIICTIIIHH,
pe3yabTaThl, 33/1a41 U METO/IbI
anreOpbl U aHATTUTUYECKON
TEOMETPUH.

YMETh:

[IPUMEHATH MaTEMAaTUYECKUE
METO/IbI ¥ MOJIENIH K aHAJIU3Y
areOpanyecKux u
TEOMETPUYECKUX 3a4a4 JAJI UX
ONMCAaHUA U IOHUMAaHUs, YMETh
IPUMEHATb METOJIbI aJareOphl U
AQHAJIMTUYECKON r€OMETPUH U
pelaTh 3a1a4y U3 pa3geiioB
MaTEMaTHYECKOTO aHAIN3A.

BJIAJIETD:

HaBBIKAMU pEIICHUS 3a/1a4
anreOpbl U aHATUTHYECKOM
reOMETpUH.

PE3yNIbTAThI, 33]Ja4l U METO/IbI aIreOphl U
aHanmuTUYeCKOM reomeTpuun. He ymeer
MIPUMEHATh MATEMATHYECKUE METOIBI M MOJIEIN
K aHAJIM3Y anreOpandecKux U TeOMETPUICCKUX
3a/1a4 JAJIg UX OMHMCAHUS U TTIOHUMaHUs, YMETh
MIPUMEHSTh METO/IbI aJTeOphl U AHATUTUIECKOMN
T€OMETPHUHU U PElIaTh 3aJa4u U3 pa3/iesioB
MaTreMaTU4ecKoro aHanusa. He Biazgeer
HABBIKAMU PEUICHHUS 3a/1a4 aJreOpsl U
AHAJIMTUYECKON T€OMETPUMU.
YaoBaerBopuTeabH
Nwmeet He mosHbIE TIPEICTABICHUS 00
OCHOBHBIX TOHSTHUSX, KOHIICTIIIUSX,
pe3ysbTaTtax, 3aJa4ax ¥ MeTOAax alreOpsl U
aHanutudeckor reometpun. Cnabo ymeer
MPUMEHATh MATEMATHUYECKUE METOJIbI M MOJIEIN
K aHaJIN3y aareOpanyecKux U reOMeTPHUECKUX
3aJ1a4 JUIsl UX OMKCAHUS ¥ IOHUMAaHUs, cabo
yMeeT NPUMEHATh METObI AJIreOphI U
AHAJIMTUYECKON Fr€OMETPHUH U peniaTh 3aJa4u U3
pa3zienoB MaTEMaTUYECKOTO aHaIu3a. YacTuuHO
BJIQJICET HABBIKAMHU PEIICHUS 3a/1a4
MaTeMaTUYeCKOro aHaJin3a.

Xopouo
CdopmupoBaHHbIe, HO COJEpKaAIINE OTAEIbHbIE
po0ebl MpecTaBIeHUsT 00 OCHOBHBIX
MOHSTHUAX, KOHIETIIUAX, pe3yJIbTaTax, 3a1adax
Y METO/IaX alreOphl U aHATUTHYECKOM
T€OMETPUHU, XOPOIIIO YMEET MPUMEHSITh
MaTeMaTUYECKUE METOJIbI U MOJIEIH K aHAIHU3Y
anreOpanvecKiX U TeOMETPUIECKUX 3a1ay JIst
UX ONHCAHMS U IOHUMAHMSI, YMETh IPUMEHSATH
METO/IbI anreOphl U AaHATUTHYECKON reOMEeTpUHU
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
OcymiecTBisieT
NEepBUYHBIHN cOOp U
aHaJIM3 MaTepuana,
UHTEPIPETHPYET
pas3u4yHbIe
MaTeMaTHYECKUE
¢buznveckrue 00bEKTHI

3HATD:

OCHOBHBIE MOHATHS anreOpsl U
AHATUTUYECKOM T€OMETPHH,
oTpesieNieHus] U CBOMCTBA
MaTeMaTHYECKUX OOHEKTOB B
ATUX 001acTsIX, GOPMYIUPOBKU
KJIIOYEBBIX YTBEP)KJIEHUH, METO/Ib]
WX JIOKA3aTeJIbCTBA, BO3MOXKHEIC
chephl UX IPUITOKEHHUH.

YMETh:

pelaTh 3a/1a4y BEIYUCIUTETHHOTO
XapakTepa B 00J1aCTH anreOpsl U
aHAJIUTUYECKON TeOMETPHUHU.

BJIAETD:

HaBbIKaMU PELICHHUS
CTaHJAPTHBIX 3aJa4 ajireOpsl U
AQHAJIUTUYECKON F€OMETPHH.

HeynosiaerBopure
He 3HaeT ocHOBHBIE IOHATHS TEOPUU AJIreOphl U
aHAJIMTUYECKON T€OMETPUH, OTIPEAETICHUS U
CBOMCTBa MaTeMaTHYECKUX OOBEKTOB B 3TUX
o0acTsX, OPMYIUPOBKH KITFOYEBBIX
YTBEPKJICHHI, METO/IbI X JOKA3aTeIbCTBA,
BO3MOXKHBIE cpepsl ux npuinoxenuil. He ymeer
pelaTh 3a/1a4i BEIYMCIUTEIBHOIO XapakTepa B
obnacTu anreOphl U aHATUTHYECKOM
reomerpun. He BnajeeT HaBbIKaMH peLIeHUs
CTaHJAPTHBIX 3aJa4 alreOpbl U aHATUTHYECKON
TreOMETPHH.

Y10BJ1€TBOPUTEJbH
Hmeet He noyiHbIE TpEACTaBIEHUS 00
OCHOBHBIX NOHATHUSX TEOPUU AJIT€OPHI U
aHAJIMTUYECKON T€OMETPUH, ONIPEIETICHUSIX U
CBOMCTBaX MaTeMaTHYECKUX OOBEKTOB B 3TUX
00acTax, GOpMyITHPOBKAX KITFOYEBBIX
YTBEPKICHUM, METOJIaX UX JI0Ka3aTeIbCTBa,
BO3MOXKHBIX cep ux npuioxenuit. Cnadbo
YMEET peliaTh 3a/1a4y BHIYMCIUTEIILHOTO
XapakTepa B 00JacTu anreOpsl 1
aHAJIMTUYECKON reomeTpun. YacTUUHO BiIageeT
HaBBbIKAMU PELICHUs CTaHIAAPTHBIX 3aa4
anreOpbl U aHATUTHYECKOW T€OMETPHH.

Xopouo

CchopmupoBaHHbIe, HO COJIEPKAIUE OT/IEIbHbIC




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.

HeynosiierBopuren
He 3HaeT ocHOBHBIE OHSATHS, KOHIIEIIIUH,
PE3yJIbTaThl, 33Ja4l U METO/IbI aIreOphl U
aHaMTU4YECKOM reomeTpuu. He ymeer pemarthb
CTaHJIapPTHBIE 337a4u aJIreOpsl U
aHanMTU4eckoi reometpun. He Biageer
HaBbIKaMU PELICHUS 3a/1a4 aJIreOpsl U
AHAIIMTUYECKOU F€OMETPHH.

YnoBaerBopuTeabH
Wwmeet He nosiHbIe npeACcTaBIeHUs 00
OCHOBHBIX IIOHATHAX, KOHLIECTILUSAX,
pe3yJsbTaTtax, 3aa4ax 1 METo/1ax ajareOpsl U
aHanuTHaeckout reometpun. Cinabo ymeer
pelaTh CTaHIapTHBIE 33a4H aIreOpsl U
AHAJIMTUYECKOU reomeTpun. YaCcTUUHO BiIageeT
HaBBIKAMU PEIICHUS 3a/1a4 aareopsl U
aHAJINTUYECKON T'€OMETPHUH.

Xopouo

CchopmupoBaHHbIe, HO COJICPXKAIUE OT/IEIbHbIC




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

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.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOYHON aTTeCTANMH ¢ DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlK ONPEENSIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJIn4decTBo 0amioB : 100

KonBeprauusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 1o 100

«xopomo» - ot 61 mo 80

«YJOBJIETBOPUTEJbHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 45 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb BXOJHOU KOHTPOJIb CrnosxeHue BEKTOpOB. Y MHOXKEHHE BEKTOPA
Bxoanoe TectupoBanune Ha JIeCcTBUTENBbHOE YKcio. CKalspHOe

Ipou3BesieHne BeKTopoB. CBOMCTBA
TPEYrOJIbHUKOB U NapaJlJIeIOrPaMMOB.
[Ipu3Haky nmapajuieabHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMBIX HA
wiockocty. [Ipu3sHaky napamieabHOCTH U
NEPIEHIUKYJIAPHOCTH INIOCKOCTEN.
IIpu3Haky nmapajuieaIbHOCTH U
NEPIEHIUKYIJIAPHOCTH IPSIMON U
IJIOCKOCTH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIE MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TIOJIOXKCHUH 1
KOHIIEIIMHI B 00J1aCTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTeMaTUYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBsieT NepBUYHBIN cOOp U
aHalM3 MaTepuarna,
UHTEPIIPETUPYET Pa3INuHbIe
MaTeMaTH4ecKue U GU3nYecKue
00BEKTHI

KT-1
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

JIecTBUS ¢ KOMIIEKCHBIMU YHCIIAMH.
Omneparuu HaJ MaTPUIIAMH.

DneMeHTapHbIe TPeoOpa3oBaHUs
matpuisl. Haxoxxnenne oOpatHoi

Matpulsl.Perenne MaTpu4HbIX
ypaBHeHul. [IpuBenenne maTpuibt

CHUCTEMBI JINHEWHBIX YPaBHEHUH K
TPEYroJIbHOMY BUAY WIH BUAY TPANEIUH.
Y ciioBUs pa3pelIinMOCTH CUCTEMBI
JIMHEWHBIX YpaBHEHUU. 3aIIUCh CUCTEMBbI

ypaBHEHUH 110 MpeoOpa30BaHHON
Mmatpule. Haxoxxaenue obuiero pemeHus

cUCTeMbI ypaBHEHHH. Onpenenenue u
CBOMCTBA onpeaenuTests. Berunuciaenue

OIpeIeNTUTeIICH TI000T0 MOpsAAKa C
UCIIOJIb30BaHUEM UX CBOMCTB. Penenue

CHUCTEM JIMHEHHBIX YPaBHEHUM 1O
dbopmyiam Kpamepa, merogom ['aycca u
MaTPUYHBIM METOJIOM.

OIIK.1.1

[Tpumensier 6a30BbIC TOHSTHSI,
OCHOBHYIO TEPMHHOJIOTUIO U
3HAHUS OCHOBHBIX MOJIOKEHUN U
KOHIENINI B 00J1acTH
MaTEMaTHYECKUX M €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTU4eCKUM OTbIT
peIIeHUs CTaHIAPTHBIX 3a/1a4
MaTeMaTUYeCKuX U (WJIH)
€CTECTBCHHBIX HAyK

OIIK.1.2

Ocy1ecTBisieT NepBUYHBIN cOop U
aHaJIM3 MaTepuala,
UHTEPIIPETHPYET Pa3TUIHbIC
MaTeMaTHYeCKue U GU3NIECKUE
00OBEKTHI

KT-2
3amuiaeMoe KOHTPOJIbHOE
MeponpusaTue

Omnpenenenne JMHEHHOTO NPOCTPAHCTBA.
JIuneliHas 3aBUCUMOCTb U HE3aBUCUMOCTh
CHUCTEMBI BEKTOPOB. bazuc JIMHENHOTO
npocTtpaHcTBa. KoopinHaThel BEKTOpA.
Martpuna nepexoaa. CBa3b KOOpIUHAT
BEKTOpa B pa3HbIX 0a3ucax. [leficTBus C
BEKTOpaMHU B KoopauHaTax. JInHelHbIe
MOANPOCTPAHCTBA.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIE MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TIOJIOXKCHUH 1
KOHIIEIIMHI B 00J1aCTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTeMaTUYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBsieT NepBUYHBIN cOOp U
aHalM3 MaTepuarna,
UHTEPIIPETUPYET Pa3INuHbIe
MaTeMaTH4ecKue U GU3nYecKue
00BEKTHI

KT-3
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

JlelicTBHS C BEKTOpaMHu B KOOpIMHATAX.
KonnuneapHsle 1 KOMIITIaHApHBIE BEKTOPBI.
bazucel Bo MHOKECTBE Beex
reOMETPHUECKUX BEKTOPOB, BO
MHO>KECTBAX KOJUTMHEAPHBIX U
KOMILTaHAPHBIX BEKTOPOB. [Ipoekius
BEKTOpa Ha 0ch. CKaJsIpHOE MIPOU3BE/ICHHE
reOMETPHUECKUX BEKTOPOB, €r0 CBOMCTBA,
crnocoOb! Berumcienus. [Ipumenenue
CKaJISIPHOTO TIPOM3BEICHUS K PELICHUIO
3aga4. BexTopHOe npousBeeHue
BEKTOPOB, €r0 CBOMCTBA, CIIOCOOBI
BBIYUCJICHUA U IPUMCHCHHUE K PCIICHUIO
3ajad. CMelaHHOe NPOU3BEICHHUE
BEKTOPOB, €TI0 CBOMCTBA, CIIOCOObI
BBIYUCIICHUS, TPUMEHEHHE K PEIICHUIO
3amad.

OIIK.1.1

[IpumensieT 6a30BbIE TOHSTHS,
OCHOBHYIO TEPMHUHOJIOTHUIO 1
3HAHUSI OCHOBHBIX TOJIOKECHHUH U
KOHIICTIIIMKA B 001acTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKUM OTIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTHYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBIsSIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
WHTEPIPETHPYET Pa3TMIHbBIE
MaTeMaTU4ecKue u Pu3nIecKue
0OBEKTHI

KT-4
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

Pasnuunble BUBI ypaBHEHHN TPSMOM Ha
IUIOCKOCTH, YPAaBHEHUH IIIOCKOCTH.
B3anMHOe pacnosnoxeHue npsiMbIx Ha
IUIOCKOCTH, YTOJI MEXY NPSIMBIMH,
pPacCTOsTHUE OT TOYKH 1O MPSMOM.

B3anmHoe pacnonoxeHue miIoCKOCTeN,
YIOJI MEK]TY IIJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 THTOCKOCTH.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 HUTOT'OBOE Kommekcusie uncna. Onpenenurenu.
[TpumenseT 6a30BbIe TOHATHS, KOHTPOJIBHOE Martpunel u neiictBus ¢ Humu. OOpaTHas
OCHOBHYIO TCPMUHOJIOTUIO U MEPOITPUATUE Marpuiia. JINHeHHbIEe TPOCTPaHCTBA:
3HAHWs OCHOBHBIX TIOJIOKCHAN ¥ | ITOroBoe KOHTPOJILHOE OIIpeJIeJICHUE U CBOMCTBA. JInHeHas
KOHIICTILHii B 00J1aCTH MeponpusTHe 3aBUCHUMOCTh U HE3aBUCUMOCTb BEKTOPOB.
MaTeMaTUYECKUX U €CTECTBEHHBIX Basuc JIMHEHHOTO IPOCTPAHCTEa,
HayK KOOPJMHATHI BEKTOpa. Marpuma nepexoza,
OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pellIeHNs CTaHAApPTHBIX 3a/1a4
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HayK

OIIK.1.2

OcyiecTBisieT NEpBUYHBINA cO0p U
aHaJIN3 MaTepuala,
UHTEPIIPETUPYET Pa3INyuHbIe
MaTeMaTHYecKue U pU3nYecKue

CBSI3b KOOPAWHAT BEKTOPA B PAa3HBIX
0asucax. [lelicTBHS C TeOMETPUIECKUMHU
BekTopamu. CKaJsipHOE MPOU3BEICHNE
reOMETPUYECKUX BEeKTOPOB. AQPHUHHBIC U
IpSAMOYTOJIbHbIE KOOpAUHATHI. AdruHHBIE
¥ METpUYECKHe 3a1a4n. Pasnuanbie
ypaBHEHHS IPSMOM Ha MIIOCKOCTH.
AdduHHbIE U METPUYECKHUE 3a]]a4H HA
IpsMbI€ Ha MJIOCKOCTU. Pa3znuynbie

O0BLEKTEL yYpaBHEHMs INIOCKOCTH. A(p(PUHHBIE U
MCTPUYCCKHUC 3a/]a4U Ha NPAMYIO U
IIJIOCKOCTB.
Crnenupukanusi MeponpusiTuid TEKyero KOHTPoJIf
BXOJHOH KOHTPO.Ib

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcuMalbHBIN Gann, BBICTABIISIEMBIH 3a MCPOIIPUATHE HpOMe)KYTO‘lHOﬁ aTTeCTaluu: 0

ITpoxoanoii 6amt: 0

IToxa3zaTen oneHUBAHUS

Banabl

3HAET OCHOBHBIE YTBEPKIAECHUS U TEOPEMBI INIAHUMETPUN U CTEPEOMETPHUH IIKOJIBHOTO Kypca 40

reoMCETpHH.

3HAeT OCHOBHBIE FreOMeTpHUecKre (PUTYPhI Ha MJIOCKOCTU U B IPOCTPAHCTBE. Y MEET OCTPOUTH 30

4epTEK U ONPENETUTh HEOOX0IMMBbIE ITapaMeTpbl (PUTypBI: IUIOIIAAN, BBICOTHI, Py Chl
BIIMCAHHOW U OIIMCAHHOM OKPY’KHOCTH, CBOMCTBA CPEIHEN JIMHUU.

3HACT OCHOBHBIC YTBCPIKACHUA U TCOPEMbBI IIKOJIBbHOI'O KypcCa anre6pbl. Vmeer IMPOU3BOJIUTH 30

anreOpanyecKue Mpeodpa3oBaHus U pelaTh ypaBHEHHS

KT-1

[IponoIKUTENBHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTecTauuu: 20

[IpoxoaHoii 6ai: 9

IToxa3zarean oneHMBaHUA

Baaasl




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

20

YMeeT npeAcTaBIsTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKON (hOpMeE U BBITTOIHATH JIIOOBIE
olepalyu HaJl KOMIIJIEKCHBIMH YUCJIaMH B TPUTOHOMETPUYECKOH U anredpandeckoit popmax,
yMeeT NMPOU3BOANUTE ONIEpALMU HaJl MATPHUIIAMU JIFO0OH Pa3MEPHOCTH,YMEET peIlaTh CUCTEMbI

JMHEWHBIX YpaBHEHUH JI000T0 YKClia ypaBHEHUH 1 11000r0 yrcia Heu3BecTHHIX. [IpH permennn

3a/1a4 JOIyCKalTcs apupMeTuyecKre OMuOKY, pelieHre HeJOCTATOYHO 0OOCHOBAHO U SBIISICTCS
HETIOTHBIM.

15

YMeeT npeAcTaBIATh KOMILTIEKCHOE YHCIIO B TPUTOHOMETPHUYECKON (hOpME U BBITIOIHATh
ONepanyy YMHOXEHUS, ACJICHNS U BO3BECHUS B LIENYI0 CTENIEHb HaJ] KOMIUIEKCHBIMU YUCJIAMU B
TPUTOHOMETPUUYECKON (hopMe,IPUMEHSIET Pa3InYHbIe METO/Ibl BEIYUCICHHS ONPEACTUTENEH 10

3ro MOopsAAKa, yMECT IPOU3BOAUTL OIICpALIMH HAJl KBAJIPATHBIMU U IPSAMOYT'OJIbHBIMU MAaTpUIIAMHU,

yMeeT pelaTh CUCTEMbI JMHEHHBIX YpaBHEHUI Jr000T0 YuCiia ypaBHEHUH 1 11000ro yucia
HEU3BECTHBIX U 3aIIUCHIBATh 00Ilee peLIeHHE.

YMeeT BBIOIHATH ONepaliy HaJ KOMIUIEKCHBIMU YHUCIaMHU TOJIBKO B anreOpanyeckoit popme,
MOJKET BBIUUCIIUTH ONPEAEIUTEND TOIBKO 2I0 U 310 MOPSAIKOB,yMEET IPOU3BOIUTH ONEpaliui Hal
KBaJPaTHBIMU MAaTPHULIAMHU,MOKET PEIIUTh CUCTEMY JIBYX (TpEX) ypaBHEHUH C ABYMS (TpeMs)

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

Pelienue mojaHoCThIO 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. J{aércs nosHoe 000CHOBaHME PELICHHUs, TOTy4YEH
IIPaBUJIBHBIN OTBET.

10

3HaeT Bce ONpeeNeHus], TEOPEMBbI, IPUMEPHI TMHEHHBIX IPOCTPAHCTB. Y MEET OMPEIeNIUTh,
ABIACTCA JIX MHOXKCCTBO BCKTOpOB HHHeﬁHBIM HpOCTpaHCTBOM 1 KakKoOBa €1ro paSMCpHOCTB, YMCCT
HaXoAuTh 0asuc 3Toro npocrpancTsa. [Ipu permennn 3anad qomyieHb apuMeTHIECKIE
OIHI/I6KI/I, HpI/IBOJIHHII/IC K HeraBI/IJ'H)HOMy OTBeTy, HCKOTOpBI@ maru pCIHCHI/ISI 3a1a4
HEIOCTATOYHO 0OOCHOBAHEL.

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

Pemenue noaHOCTHEIO HEBEPHO

KT-3




ITpoaomKUTENTEHOCTD IPOBEICHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7

IToxa3zaTean oneHMBaHUA

Baaasl

3HaeT oNnpeesIeHus CKaIIPHOT0, BEKTOPHOIO M CMEIIAaHHOTO ITPOU3BENCHNUN BEKTOPOB, UX
anreOpandyeckue ¥ reOMeTpUIEeCKUEe CBOMCTBA U YMEET PUMEHSTH 3TH MPOU3BEICHHS K
PELICHHIO Pa3IMYHbIX METPUYECKUX 3a1ad. Jlaércs nosiHoe 000CHOBaHHUE PELIEHHUS, TOITy4YEH
[IPaBUJILHBIN OTBET.

15

3HaeT onpeesieHUs CKaIsIPHOT0, BEKTOPHOTO M CMEIIAaHHOTO MPOU3BEICHNUN BEKTOPOB, UX
anre6pa1/mecxue 58 FGOMCTpI/I‘-IeCKI/Ie CBOﬁCTBa 58 YMCGT HpI/IMeHSITB 9THU HpOI/I?)BeIIeHI/ISI K
PEIICHUIO Pa3IMYHbIX METPHUCCKUX 3ajad. [Ipu pemeHuu 3a1a4 A0MyIeHbl apupMETHUCCKHC
OLIMOKHY, IPUBOIAIINE K HEMPABUILHOMY OTBETY, HEKOTOPBIE IIark PelICHHs 3a1a4
HEJOCTATOYHO 0OOCHOBAHEI.

12

3HaeT OnpeAesIeHHs CKaIsIpHOr0, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHUIN BEKTOPOB, YMEET
MIPUMEHSATh 3TH NPOU3BEICHUS K PEIICHUIO 3a/1a4 TOJIBKO B MPSIMOYTOJIBHO IEKapPTOBOM CUCTEME
koopauHar. [Ipu periennu 3aaq qomyIieHsl apuMeTHIecKie OMMOKH, MPUBOISAIINE K
HEMPaBUILHOMY OTBETY, IIPU PEIICHUU 3a/1a4 HET MOJIHOTO 0OOCHOBAHMSI ICUCTBHUH.

Pemenne abcomoTHO HEBEPHO

KT-4

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoanoii 6amt: 7

Iloka3aTey OLHIEHUBAHUA

Bajaasl

MoskeT HailTH ypaBHEHHE NIPSMOM Ha INIOCKOCTH, YPABHEHUE IIJIOCKOCTH IO Pa3IMYHbIM
YCIJIOBUSIM 33/1aHUS; BUIUT CBSA3b MEKIY pa3InYHbIMU (HOPMYJIaMHU 3aaHHsI PSMBIX
(mockocTelt) U MOXKET MEPENUTH OT OJHOrO Crocoba 3aaHus NPIMOM (INIOCKOCTH)K IPYToMY;
IIPOBOJAMT HCCIIEIOBAaHUE B3AUMHOT'O PACIOJIOKEHUS ABYX MPSAMBIX, ABYX IJIOCKOCTEH.
OO60CHOBBIBAET KaXKIbI{ IlIAr PeIICHHs 3a/]a4d U M0JIy4aeT aOCOIIOTHO MIPABUIIbHBII OTBET.

15

MoxeT HailTh ypaBHEHHE MPAMON Ha MJIOCKOCTH, YPABHEHUE TJIOCKOCTH O PA3JIMYHBIM
YCIIOBHSIM 33/1aHUS; HE BCETIa BUIUT CBSI3b MEXY Pa3InUHbIMU (hopMyliaMH 3aJJaHUs IPSIMBIX
(mmockocTeit) U He MOKET MePelTH OT OJIHOTO crioco0a 3aaHusl MPsMOil (IJIOCKOCTH) K IPYTOMY;
IPOBOJUT HUCCIIEIOBAaHUE B3aMMHOT'O PACIIOJIOKEHUS IBYX MPAMBIX (IBYX IIOCKOCTEH) B CiIyyae,
KOI'Jla OHU 3aJ1al0TCS OJIMHAKOBBIMH YCI0BUSIMHU.OOOCHOBBIBAET HE KAX/IbIH 1Iar pelieHus

3aJ]a4uM, XOJ] pELIeHHs BEPHBIH, MOTYT OBITh AOIYIIEHBl apU(PMETUUECKHE OLIUOKY.

Pemenne abcom0THO HEBEPHO

HUTOT'OBOE KOHTPOJIBHOE MEPOITPUATHUE

[IponoIKUTENIbHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAINK: 2 Yyaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Ipoxonnoii 6amn: 17




Iloka3atesn oneHNBAHUS banasl

Tect BrmoyaeT 21 3agady, u3 HuX 19 - npakTHUECKUX 3aJaHUs U 2 - TEOPETUUECKUX 3aJaHusl. 40
3agaHus ¢ BBIOOPOM OJJHOTO MPaBUWIIBHOIO OTBETA U3 IpeAsIoKeHHbIX. Kaxioe mpakTuyeckoe
3aJlaHKe OLIEHUBAeTCs B 2 Oasia, TeOpeTUYECKHe 3aJaHus olleHnBatoTcs B 1 Oamn. Pemienst Bce
3aJJaHuA TecTa.

Tect BmoyaeT 21 3anauy, u3 HUX 19 - npakTHUECKUX 3aJaHUs U 2 - TEOPETUYECKUX 3aJaHusl. 17
3aanus ¢ BBIOOPOM OJHOIO IPABHJILHOTO OTBETA U3 MpeIokeHHbIX. Kaxioe npakTuiueckoe
3aJlaHKe OLlEHUBAeTCs B 2 Oajia, TeOpeTUYEeCKHe 3aJaHus OlleHuBatoTcs B 1 Oam. Pemienst 8
IPaKTUYECKUX 3a/a4 TecTa U 1 3aJjaHue TEOPETUIECKOE.

Tect Bmouaet 21 3anauy, u3 HuX 19 - npakTHYeCKUX 3aaHusl U 2 - TEOPETUUECKUX 3aJaHUsl. 0
3aanus ¢ BBIOOPOM OJHOIO IPABUJILHOTO OTBETA U3 MpeiokeHHbIX. Kaxioe npakTuueckoe
3aJaHMe OlleHUBaeTcs B 2 6ajuia, TeopeTHUECKUe 3alaHus olleHnBatorcs B 1 6amn. He pereno Hu
OJIHOM 3a/1a4Hu.

Bujx MeponpusiTusi NpoMeKyTOYHOI aTTecTANMU : DK3aMEH

Cnoco0 npoBeeHnss MepONPUATHS IPOMeKYTOUHOM aTTecTanum : OleHKa M0 AUCHUILIMHE B paMKax
IIPOMEXYTOYHOM aTTeCTaI[MH ONPEIEsieTCs Ha OCHOBE 0AJI0B, HAOpaHHBIX 00YYaOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHSIX, IPOBOJIUMBIX B TEUEHHE YUEOHOIO IEPUOAA.

MakcumajibHOe Ko1n4ecTBo 0ayios : 100

KounBepranusi 6a,1710B B 0TMETKH

«OTJaAM4IHO» - 0T 81 7o 100

«xopomo» - ot 61 1o 80

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

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




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1
ITpumensier 6a30Bble MOHATHS,

KT-1
ITucbMeHHOe KOHTPOJILHOE

Paznuunble ciocoObl 3a1aHus NPSAMBIX U
IUIOCKOCTEN B pocTpaHcTBe. B3aumHoe

OCHOBHYIO TCPMHUHOJIOTHIO 1 MeponpusiTue PacIoJIOKEHUE MPSIMBIX (TJIOCOKCTEH) B
3HaHNA OCHOBHBIX IIOJIOXKCHNH 1 MIPOCTPAHCTBE, MPSMOI U TNIOCKOCTH B
KOHIIETIMI B 001aCTH npocrpadcTBe. HaxoxaeHue pacCTosTHUS
MaTEeMaTUYECKUX U €CTECTBEHHBIX OT TOUKH /10 IPAMOH, OT TOUKH /10
HayK IUIOCKOCTH, MEKLy JBYMs MapajlielbHBIMU
ONK.1.3 . MNPSIMBIMU (TUIOCKOCTSIMHU ), MEXKIY
Hcnons3yeT npakTU4eCKUN OIbIT

CKPELIMBAOIIMMUCS IPSIMBIMHU. YOI
pelieHus: CTaHAapTHHIX 3aa4

MEXy IPSIMBIMHU B IIPOCTPAHCTBE, YToJl
MaTeMaTUYeCKUX U (WIIH)

MEXY IUIOCKOCTSAMU. Y paBHEHHUS SJUIUIICA,
€CTECTBEHHBIX HAYK
OIIK.1.2 runepOoIbl U napadosbl B MPSIMOYTOIBHON
OCYH.[GCTBHFICT HepBHquIﬁ c60p u CUCTCMC KOOpAWHAT U B HOHSIpHOfI CHUCTEMC
aHaJIM3 MaTepuaa, koopauHat. OCHOBHBIE CBOMCTBA AILIUIICA,
MHTEPIPETUPYET Pa3IHYHbIE rurnepOoIbl ¥ mapaldosibl. YTIpOIIeHne
MaTeMaTH4ecKue U GU3nYecKue ypaBHEHUS JIMHUHU BTOPOTO MOPSAKA TIPH
00BEKTHI peoOpa3oBaHUU MPSIMOYTOJIBHBIX

koopauHat. KacarenbHast K JIMHUSIM

BTOPOTO MOPsIIKa.
OIIK.1.1 KT-2 KanoHHnueckue ypaBHEHHsI IOBEPXHOCTEN
[IpumensieT 6a30Bbie TOHATHS, ITncbMeHHOe KOHTPOJIbHOE | BTOPOT'O MOPAAKA, UX HA3BAHUS U BUJIBI
OCHOBHYIO TCPMHHOJIOTHIO 1 MeponpusiTue (ammuncon, TUIEPOOTOUTHI,

3HAHUSI OCHOBHBIX TOJIOKCHHUH U
KOHIIEIINI B 00JIacTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKHUM OTIBIT
pellIeHus CTaHAAPTHBIX 3a/1a4
MaTeMaTHYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAyK

OIIK.1.2

Ocy1iecTBIsSIET IEPBUYHBIN COOP U
aHaJlu3 MaTepuarna,
WHTEPIPETHPYET Pa3THIHbBIE
MaTeMaTU4ecKue u (Pu3nyecKue
0OBEKTHI

napaldoIONIbl, IUIUHAPHI, KOHYCHI,
BBIPOXKJICHHBIE TIOBEPXHOCTH).
HccnenoBanue moBepxHOCTEW BTOPOTO
MOPSAJKA, CECUCHUSIMH KOOPIMHATHBIMU
IUIOCKOCTSIMH U IIIIOCKOCTSIMH,
napaieIbHbIMA KOOPJAUHATHBIM
mIockocTM. IpsmonuHeiinsie
00pa3yroliue MoBEpXHOCTENH BTOPOTO
nopsiika. JInHeuaTble HOBEPXHOCTH.
BrIBOJ ypaBHEHMI CEMENCTB
MPSIMOJIMHEMHBIX 00pa3yIONInX.




Komnerennus
(MHaUKATOP)

TeKyIIero KOHTPOJIst

Meponpusitue

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1
ITpumensier 6a30Bble MOHATHS,

KT-3

IIucbmeHnHoe KOHTPOJIBHO€

Panr matpunel. basucHblii MUHOD.
Omnpenenenue 00111er0 U YaCTHOTO

OCHOBHYIO TEPMUHOJIOTHUIO U MeponpusTHe perieHuit cuctemsl ypaBHeHuid. Crioco0

3HaHH OCHOBHBIX ITOJIOKCHHUH U HUCCIEA0BAHUS CUCTEMBI JIMHEUHBIX

KOHIETIHH B 00IacTH ypaBaenuii (CJIY) Ha COBMECTHOCTb U

MaTEMaTHYECKHUX M €CTECTBEHHBIX Haxoskenue pewerus CIIY ¢ oMoLsio

HayK panra matpuisl. CBOMCTBa penieHui

gHKl'?’ . CUCTEMBI JIMHEWHBIX OJTHOPOIHBIX

CIOJIb3YET NMPAKTUYECKUI OIIBIT .
yer 1p ypaBuenuii (CJIOY). basuc

pellIeHns CTaHIapTHBIX 3a/1a4 .
(pynnamenTanbHas cucTemMa pemeHuin) u

MaTeMaTUYeCKHUX U (WIJIH) N
pa3MepHOCTh MOAIPOCTPAHCTBA PELICHUI

€CTECTBEHHBIX HAyK s CITY. C 5
OJIHOPOAHOM . CBs13p 0o01IeTO

OIIK.1.2 AHOPOA b ObI

Ocy1ecTBsieT NepBUYHBIN cOOp U PCIICHHS CHCTCMEI HHHeHIiHX

AHAH3 MaTepHaa, HEOJTHOPO/IHBIX ypaBHeHI/II/IUI/I 06mer? )

MHTEPTPETHPYET Pa3THaHbIE pEelIeHNs] COOTBETCTBYIOIIEH MPUBEIEHHON

MaTeMaTH4YecKue U PU3HIECKHE onHoposHok CIIY.

00BEKTHI

OIIK.1.1 NTOTI'OBOE Pa3nuunble ypaBHEHUS NPSAMON B

[IpumensieT 6a30Bbie TOHATHS, KOHTPOJIbHOE IpocTpaHcTBe. B3anMHOe pacnoioxenue

OCHOBHYIO TCPMHUHOJIOTHIO U MEPOITPUATUE JBYX NpsIMbIX. B3anMHOE pacnosioxxeHue

3HAHUSI OCHOBHBIX TOJIOKECHHUH U
KOHIICTIIIMKA B 001acTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKUM OTIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTHYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBIsSIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
WHTEPIPETHPYET Pa3TMIHbBIE
MaTeMaTU4ecKue u Pu3nIecKue
0OBEKTHI

HTorosoe KOHTpPOJIbHOE

MeponpusiTue

HpHMOI‘;I U TIJIOCKOCTH B IIPOCTPAHCTBE.

KaHoHnueckue ypaBHEHHs OKPYKHOCTH,
IUIMIICA, TUTIEPOOIIBI U TapaboIIbl B
IIPSIMOYTOJIBHOM CUCTEME KOOPAMHAT.
CpoiicTBa 1 popma 3TUX JIMHUH.
OKCIIEHTPUCHUTET, JTUPEKTPUCHI,
(doxanbHbIE paUyChl, ACUMITOTHI.
KacatenbHble K KpUBBIM BTOPOTO MOPSAKA.
YpaBHEeHU 3JuIMIICa, TUTIEPOOIIBI U
napaboIibl B MOJIIPHON cucTeme
koopauHatlunuuapuyeckue, KOHUYECKHE

ITIOBEPXHOCTHU U ITOBEPXHOCTH BPALLCHHUS.
JInneituateie noBepxHocTH. [loBepxHOCTH
BpalICHUS.

Crneuupuxkanus MeponpusATHI TEKyILIEro KOHTPOJISA

KT-1

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 2 yaca

VYcnoBus npoBeIEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20

[TpoxoxHoii 6amt: 9




Iloka3aTey OLEHUBAHUSA

Bajaasl

Mo:keT HaliTh ypaBHEHHE IIPSIMOM B IIPOCTPAHCTBE, YPABHEHUE INIOCKOCTH 110 Pa3JIMYHbIM
YCIIOBMSIM 33/1aHUS; BUAUT CBSI3b MEXKIY Pa3IMUHBIMU CIIOCOOAMH 3a7aHUs NPAMBIX (IIJIOCKOCTEN)
¥ MOXKET IepeiTH 0T OJTHOTO crioco0a 3a1aHusl MPSAMOH (IIJIOCKOCTH) K IPYTOMY; IIPOBOUT
UCCJIEIOBAHUE B3aUMHOTO PACIIOIO0KEHUS ABYX MPSIMBIX, IBYX IJIOCKOCTEH, IPSAMON U
IUIOCKOCTH.3HAET KAHOHUYECKUE YPABHEHUS KPUBBIX BTOPOTO MOPSIKA, MOXKET ONPEACIUTD THUIL

KPHUBOH, HccaenoBath €€ GOpMBI U pa3Mepbl. 3HAET alITOPUTM YIIPOILEHUS YpaBHEHHI TUHUT
BTOPOTO MOPsAKA IpU MPeoOpa30BaHUU MPSIMOYTOIBHBIX KOOPAUHAT U YMEET €r0 IPUMEHSTh.
YMeeT HaxOUTh YpaBHEHHE KacaTelbHON K KpuBOou. [locTpouts uepTéx KpuBOil BTOPOIO
nopsiika. OOOCHOBBIBAET KaX/IbIi 1Al pEICHUs 3a/1a4M U [0JIydaeT a0COIOTHO MPaBUIIbHBIN
OTBET.

20

MoskeT HaliTh ypaBHEHHE IPSIMOM B IPOCTPAHCTBE, YPABHEHUE INIOCKOCTH IO Pa3JINYHbIM
YCIIOBHSIM 33/1aHUS; HE BCETIa BUIUT CBSI3b MEXAY Pa3InYHbIMU (popMyliaMu 3aJJaHUs IPSMBIX
(mmockocTeit) U He MOKET IePEeNTH OT OJITHOTO crioco0a 3aaHusl MPsMOil (IIJIOCKOCTH) K IPYTOMY;
IPOBOJUT UCCIIEIOBAaHUE B3aMHOT'O PACIIOIOKEHUS IBYX MPSAMBIX (IBYX IJIOCKOCTEH) B CiIy4ae,
KOI'Jla OHU 3a/1al0TCS OJIMHAKOBBIMH YCIOBHUSIMH.3HAET KAHOHUUECKHUE YPABHEHUS KPUBBIX

BTOPOT'O MOPSAKA, MOXKET ONPEACIUTh TUIl KPUBOM, HcciieoBaTh €€ (GOpMbI U pa3Mephl. 3HaeT
aJITOPUTM YIIPOILEHUS YpaBHEHHsI IMHUU BTOPOT'O MOPsIKA IpU IpeoOpa3oBaHUH
IIPSIMOYTOJIBHBIX KOOPJMHA, HO HE YMEET €r0 NPUMEHATh. MOKEeT ITOCTPOUTh YEPTEK KPUBOU
BTOPOTO MOPS/IKA B CIIy4ae OTCYTCTBHUS [IOBOPOTOB U CABUIOB. OOOCHOBBIBAET HE KAXK/bIH 1I1ar
peIIeH s 3a]a9H, X0/l PELICHUsI BEPHBIA, MOTYT OBITh IOMYIIEHBI apU(METHUECKIE OIINOKH.

He 3naet cmoco0oB 3a1aHus ypaBHEHHUH MPSMON B MPOCTPAHCTBE, IIIOCKOCTel. He ymeer
ONpEeIEeTSATh B3aUMHOE PACTIONIOKEHHE MPSMBIX B IPOCTPAHCTBE, IIIOCKOCTEH, MPSMOHN 1
IUIOCKOCTH B MpocTpaHcTBe. He 3HaeT onpeaeneHuii smimmnca, runepoosibl, mapadoisl U
OKPY>KHOCTH, HE 3HAET KAHOHUYECKUX YPABHEHUHN ITHX KPUBBIX. He MOXKET MOCTPOUTH UuepTEX
KPUBOI1 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 BTOPOTO IMOPAJAKaA, UX HA3BAHUA U BUI
(3TMTICOM T, OJTHOTIONIOCTHBIN THIIEPOOION/, IBYTIOJIOCTHBIA THIIEPOOIOU, DILTHIITUICCKUAN
napaboson, THnepOoIMUecKuil mapaboIou 1, HIUTUITUYECKUN IIMIHHP, TUIEPOOTIMIECKUI
[WINHJIP, TapabOUYECKUi IIUIUHIP, KOHYC, BRIPOKICHHBIC TOBEPXHOCTH ), YMEET IMPOBOIUTH
HUCCICIOBAHUC HOBerHOCTef/'I BTOPOTO MOPAJAKaA, 3aJaHHBIX KAHOHUYCCKUMHU YpPaBHCHUAMMU,
CCUCHUSIMH KOOPJIUHATHBIMH IJIOCKOCTSIMHU U TIOCKOCTSIMHU, TTAPAJICITLHBIMU KOOPIMHATHBIM
TUIOCKOCTSIM. 3HAET ONpeIeIICHHE MPSIMOJIUHEHHBIX 00Pa3yOIIUX IIOBEPXHOCTEH BTOPOTO
TOPSI/IKA U YMEET BBIBOJWTH YPAaBHEHHSI CEMEHCTB MPSIMOJIMHEHHBIX 00pa3yrOIIuX.
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3HaeT KAHOHMYECKUE YPABHEHUS MOBEPXHOCTEH BTOPOTO MOPS/IKA, UX HA3BaHUS M BU]
(3mMIICOnA, OJJHOTIONIOCTHBIIN TUIepOOIONI, ABYTIOIIOCTHBIM THIIEPOOIION]T, HILTHIITHYECKUN
napabosIou, TUIEPOOTMUECKUI MapaboIon I, SITUITHYECKIA IUIHHAP, TUIIEPOOTNYECKUI




LWINHAP, MapaboINdecKuil IUINHIP, KOHYC, BEIPOKICHHBIE TOBEPXHOCTH), YMEET MIPOBOIUTH
UCCIIeIOBaHKE TIOBEPXHOCTEH BTOPOTO MOPSIKA, 3aIaHHBIX KAHOHMYCCKUMH YPAaBHCHUSMH,
CCUCHUAMU KOOPAUHATHBIMU IJIIOCKOCTAMU. 3HaeT OMpCACIICHUC HpHMOHHHeﬁHBIX 06pa3y10n11/1x
MOBEPXHOCTEH BTOPOTO MOPsAKA, HO HE YMEET BHIBOJMTH YPABHEHUS CEMEHCTB MPSIMOIHHEHHBIX
00pa3yoIuX.

He 3HaeT kaHoHUYECKHE YPaBHCHUA HOBCpXHOCTeI\/II BTOpPOI'O MOopsAaKa, UX HA3BAHUA U BU. He
yMEET MPOBOJIUTh MCCIICIOBAHUE TIOBEPXHOCTEH BTOPOTO MOPSAKA, 33 JaHHBIX KAHOHUYCCKIUMHU
YpPpaBHCHUAMHU, CCUHCHUAMHA KOOPANHATHBIMH INIOCKOCTAMM U INIOCKOCTAMMU, IMapaJlJICIIbHBIMHA
KOOPJIMHATHBIM IIOCKOCTSM. He 3HaeT onpeseneHre mpsMOJIMHEHHBIX 00pa3yoImx
HOBCpXHOCTCﬁ BTOPOTI'O MopsAaKa U HC YMECT BbIBOAWUTL YPABHCHUA CEMENCTB HpﬂMOHHHeI\/’IHBIX
00pa3yroIIuX.

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 CUCTEMbI JIMHEHHBIX YpaBHEHUH, onpeesnseT 0a3uCHbI MUHOP.
ITpaBmiibHO npuMeHsieT kputepuii Kponekepa-Kamnemim coOBMECTHOCTH CUCTEMBI TMHEUHBIX
ypaBHEHUU. YMeET HaXOAUTh 00Illee U YaCTHbIE PEILIEHUS] COBMECTHOM CHCTEMBl ypaBHEHHUH.
3HaeT CBOMCTBA PELICHUH CUCTEMBI JIMHEHHBIX 0AHOPOIHBIX YpaBHeHul (CJIOY). Ymeer
onpeaenats 6a3uc (pyHIaMEeHTaIbHYI0 CUCTEMY PELICHUIT) U pa3MEPHOCTD MOANPOCTPAHCTBA
pewennii oxHopogHoi CJIY. 3HaeT cBA3b 00LIEro peleHus CUCTEMbI TMHEHHBIX HEOHOPOIHBIX
ypaBHEHHUHN U OOIIETO PEIICHHs] COOTBETCTBYIOMIEH TpuBeAEHHOM oHOopoaHoM CITY.
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YMeeT HaXOUTh paHr MaTpHIbl U Oa3UCHBIM MUHOP. 3HAET CIOCOO MCCIIEJOBAHUS CUCTEMBI
nuHelHbIX ypaBHeHU (CJIY) Ha coBMecTHOCTD (KpuTepuil Kponekepa-Karemnn) ¢ momousio
paHroB MaTpull. YMeer onpenensats odiee pemenue CJIY, pa3nenss nepeMeHHbIE Ha TTIaBHbIE U
cBoOoHbIe. He ymeeT HaxoauTh 6a3uc ((pyHIaMEHTAIbHYIO CUCTEMY PELICHUH) OTHOPOIHON

CJIY. He 3HaeT cBsi3M 00IIET0 peuIeH:s] CHCTEMbI TUHEHHBIX HEOJHOPOIHBIX YPABHEHUH U
00111eT0 perIeHus: COOTBETCTBYIONICH MpuBenéHHON ogHopoaHoi CJIY.

He 3naer kputepuit coemectnoctu CJIY. He ymeer onpeaensts panr matpuiibl 1 panr CJIY. He
yMeeT HaXOoAuTh ob1iee pemienue HeogHopoaHou CJIIY kak yacTHOE pelleHrne TOW CUCTEMBI U
oO11ee pereHne coOTBETCTRYoMIEH puBea¢HHOM oqHOopoaHoM CJIY. He ymeer HaxoauTh
(byHIaMEeHTaIbHYIO CHCTeMY perieHuit ogaopoanoit CJIY u BbipaxkaTs o01ee pemeHne dToi
CUCTEMBI C IOMOIIBI0 (PyHAAMEHTaTIbHONW CUCTEMBI PEIICHHIA.

NTOI'OBOE KOHTPOJIbBHOE MEPOIIPUATHUE

[TpopomKUTETLHOCTD TPOBEACHUS MEPOTIPUSTHS IPOMEKYTOUHON aTTecTaluu: 2 yaca
VYcoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayAUTOPHOI padoThl

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 17




Iloka3aTey OLEHUBAHUSA

Bajaasl

YMeeT HaxOUTh YpaBHEHUE IIPSIMOU U IUNIOCKOCTHU B IIPOCTPAHCTBE 110 PA3IU4YHBIM YCIOBUAM
3aJIaHusl; BUUT CBSA3b MEXKAY PA3IMUYHBIMU (DOpMyJIaMu 3aIaHUsI PSMBIX (TUIOCKOCTEH) M MOKET
MEPEUTH OT OJHOTO Croco0a 3alaHus IPSIMOH (TIOCKOCTH) K APYTOMY; IIPOBOIUT UCCIIEOBAHNE
B3aMMHOTO PACTIOJIOKECHHS ABYX MPSIMBIX, IPSIMOM M TUIOCKOCTH, ABYX
IIOCKOCTEH.

3HaeT KAHOHUYECKHE YPABHEHUSI KPUBBIX BTOPOIO MOPSIIKA, MOKET ONPEIETUTh TUIl KPUBOM,

uccienoBaTh €€ GOpMbI U pa3Mephl. 3HAET AITOPUTM YIIPOLICHUS YPABHEHUS IMHUN BTOPOTO
MOpsJIKa IPU MPeoOPa30BaHUU MPSMOYTOJIbHBIX KOOPIUHAT U YMEET €ro IPUMEHATh. Y MEeT
HaxOJUTh YPaBHEHUE KAacaTEIbHON K KPUBOU, [IOCTPOUTH
YEPTEK.

3HaeT KJIaCCU(PUKAINIO TTIOBEPXHOCTEH U MOXKET IO YPAaBHEHHUIO OIIPEICIIUTh THIT ATON
MIOBEPXHOCTU. MOKET HCCIIEI0BAaTh IOBEPXHOCTh CEYEHUSIMH KOOPAUHATHBIMU IUIOCKOCTSIMU U
IUIOCKOCTSIMU MM INapajuienbHbIMu. [locTponTs yepTéx
MTOBEPXHOCTH.

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

ypaBHEHUH. 3HAET U NpaBUIIbHO IpUMeHseT kputepuil Kponekepa-Kanemm i ncccnenoBanus
BOIPOCA COBMECTHOCTH CHCTEMBI JIMHEHHBIX ypaBHEHUH. Y MeeT HaX0AUTh o0l1iee U YacTHbIE
pelIeHus: COBMECTHOM CUCTEMBbI ypaBHEHUHN. 3HAaeT CBOMCTBA PEIICHUI CUCTEMBI TUHEHHBIX
oaHopoaHbiX ypaBHeHuit (CJIOY). Ymeet onpenensts 6a3uc (GyHIaMEHTATBHYIO CUCTEMY
peleH i) 1 pa3MepHOCTh MOANPOCTPAHCTBA pereHuit onnopoaHor CJIY. 3HaeT cBs3b 0011ero
pELIEHHs CUCTEMbI TMHEHHBIX HEOJAHOPOIHBIX YPABHEHUH 1 OOIIEr0 pelIeHUs] COOTBETCTBYIOLIEH
npuBenEHHOM ogHOpoHoM CIIY.
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MoxeTt HaiiTh ypaBHEHHE MPSMOM U IMJIOCKOCTH B TIPOCTPAHCTBE 110 Pa3IMYHBIM YCIOBUSIM
3aJJaHus; HE BCETJa BUJUT CBS3b MEXKIY Pa3INIHBIMU (DOPMYIIaAMHU 3aJaHHSI TIPSIMBIX
(TuTocKOCTE) M HE MOKET MEPEHTH OT OHOTO CTIIoco0a 3aaHusl MPSMOH (TUIOCKOCTH) K IPYTOMY;
MIPOBOJMT KCCIIEIOBAaHUE B3AUMHOTO PACTIONOKEHUS ABYX MPSMBIX (IBYX IJIOCKOCTEH) B cy4ae,
KOTJIa OHH 3aJIaI0TCS OJIMHAKOBBIMHU YCIOBUSIMHU. OOOCHOBBIBACT HE KaX/IbIH IIar PEIICHUS
3aJla4d, XOJ] PEUICHHs BEPHBII, MOTYT OBITh JOIMYIICHBI apU(PMETHIECKHE
OIIHOKH.

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

uccienoBarh €€ (OpMbl U pa3Mepbl. 3HAET AJITOPUTM YIPOIIEHUS YPaBHEHUS JINHUU BTOPOTO
HOpsi/IKA MIPU MIPeoOpa30BaHUU MPAMOYTOJIBHBIX KOOPAMHAT, HO HE YMEET ero
PUMEHSITb.

3HaeT KJacCU(PUKALMIO IOBEPXHOCTEH, HO HE MOXKET 110 YPABHEHUIO ONPEIENIUTh TUI 3TOI

oBepXHOCTU. He MOXKeT ncciie10BaTh NOBEPXHOCTh CEYEHUSIMH KOOPAMHATHBIMU ITUIOCKOCTSMHU
U IUIOCKOCTSMH UM IapajlienbHbIMU. MOXKET IIOCTPOUTH YEPTEK IIOBEPXHOCTH U KPUBOM BTOPOTO
IIOpsI/IKA B CIIy4ae OTCYTCTBUS IOBOPOTOB U
CIBUIOB.

YMeeT HaXOUTh paHr MaTpHIbl. 3HAET CIIOCO0 MCCIIEOBAHUS CUCTEMBI JINHEHHBIX ypaBHEHUN

(CJIY) na coBmectHOCTD (KpuTepuit Kponekepa-Kamemnm) . YMeer onpenensTs o0iiee peieHne
CJIY, pazpgensist nepeMeHHbIE Ha TJIaBHbIE U cBOOOIHBIE. He ymeeT HaxouTh 0asuc
(bynmameHTANIBHYIO cCUCTEMY perieHuit) ogaopoaHoi CJIY. He 3HaeT cBs3u o01iero peneHus
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CHCTEMbI JINHEHHBIX HEOJHOPOHBIX YPAaBHEHHM U OOIIETO PeIIeHHs] COOTBETCTBYIOIIEH
npuBeaEHHON ogHOpoaHOoN CIIY.

He 3Haet cnoco6oB 3ajjaHus MPSIMOi U TUIOCKOCTHU B IIPOCTPAHCTBE, HE YMEET MPOBOAUTH 0
UCCIIEIOBAaHNE B3aUMHOTO PACIOIOKEHHS IIPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEHN, MPSMON U
IJIOCKOCTH B
IIPOCTPAHCTBE.

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

KaHOHMYECKHUX ypaBHEHUH 3TUX KpUBBIX. He 3HaeT kiiaccugukanno NoBEepXHOCTEN U HE MOKET
10 YPABHEHUIO ONPEJEIIUTD TUI 3TOM NOBEPXHOCTH. He MOKeT moCTpoUTh 4epTEX MOBEPXHOCTH
Y KpUBOW BTOPOTO
MopsiIKa.

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

Buja MeponpusiTusi MPOMeKYyTOYHOI aTTecTAlMU : DK3aMeH

Crnoco0 nmpoBeeHusi MEPONIPUSITHS MPOMEKYTOUHOM aTTecTanuu : OIleHKa 10 JUCIUIUIMHE B paMKax
HpOMe)KYTO‘-IHOI‘& arrecralguun 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 02,1710B B 0TMETKH

«oTiamyHo» - ot 81 mo 100

«xopomo» - ot 61 o 80

«YJ0BJIETBOPUTEJIbHO» - OT 44 10 60
«HEeY/I0BJIETBOPHUTEJIbHO» / «He3a4TeHO» MeHee 44 Oarmna

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




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIE MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TIOJIOXKCHUH 1
KOHIIEIIMHI B 00J1aCTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTeMaTUYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBsieT NepBUYHBIN cOOp U
aHalM3 MaTepuarna,
UHTEPIIPETUPYET Pa3INuHbIe
MaTeMaTH4ecKue U GU3nYecKue
00BEKTHI

KT-1
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

orpezieNieHue JINHEHHOTo Oneparopa,
JIEUCTBYIOILIETO U3 OJJHOTO JIMHEHHOTO
MIPOCTPAHCTBA B APYTOE, €r0 CBOMCTBRA.
MarpuuHas 3anuch JMHEWHOTO OnepaTopa
B JJaHHOM mape 0asucoB. Bzanmuoe
COOTBETCTBUE MEKY MaTPUIIAMU U
onepatopamu. OnpeeneHne COOCTBEHHOTO
BEKTOpa U COOCTBEHHBIX 3HAYCHHIA
JUHENHOro Mpeodpa3oBaHUs, UX CBOWCTBA
1 ciocoOb1 HaxoxaeHus. CBoiicTBa Oasuca
JMHEHHOT0 MPOCTPAHCTBA, COJEPKAIIETO
coOcTBeHHBIE BEeKTOPHIL. [loHATHE crieKTpa.
Teopema o MHEeNHOM npeoOpa3oBaHUH C
MIPOCTBIM CIIEKTPOM.

OIIK.1.1

[IpumensieT 6a30BbIE TOHSTHS,
OCHOBHYIO TEPMHUHOJIOTHUIO 1
3HAHUSI OCHOBHBIX TOJIOKECHHUH U
KOHIICTIIIMKA B 001acTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKUM OTIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTHYeCKHUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBIsSIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
WHTEPIPETHPYET Pa3TMIHbBIE
MaTeMaTU4ecKue u Pu3nIecKue
0OBEKTHI

KT-2
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

Onpenenenne CKaasIpHOro MPOU3BEICHUS
BEKTOPOB B JIMHEHHBIX MPOCTPAHCTBAX HAJl
IIOJIsIMHU HCﬁCTBHTGJ’IBHHX 1 KOMIIJICKCHBIX
YHCEJT; AKCUMOMBI CKaJISIPHOTO
MIPOU3BEICHUS; OTIPEICIICHUE EBKIINI0BA U
YHUTApPHOTO MPOCTPAHCTB; CBOICTBA U
CrocoObl 3aJJaHKsI CKAJISIPHOTO
MIPOU3BEICHNUS, IOHATHE MAaTPULlbI ['pama u
€€ CBOWCTBA; JUIMHA BEKTOPA, YTOJ MEXIY
BEKTOPaMHU, OPTOrOHAJIbHOCTh BEKTOPOB,
OPTOrOHAJILHOE JOMOJIHEHUE U
OpPTOTrOHAJIbHAS COCTABIISAIOINIASl BEKTOPA HA
MOAMPOCTPAHCTBO; OPTOHOPMHUPOBAHHBIN 1
OpPTOTOHANIbHBIN 0a3ucC U ero CBOMCTRA;
MeTo1 oproroHanusanuu ['pama-IlImuara.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIC MTOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX MOJIOXKEHUN U
KOHIIEIMI B 00J1aCTH
MaTeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeTr npakTU4eCKUN OIIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTeMaTUYeCKuX U (WJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBisieT NepBUYHBII cOOp U
aHallu3 MaTepuarna,
UHTEPIIPETUPYET Pa3INyuHbIe
MaTeMaTHYecKue U GU3nYecKue
00BEKTHI

KT-3
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

onpeneaeHue OMIITMHEHHOU (OPMBI,
KBaJpaTUIHOU (HOPMBI, CBOWCTBA U
CHocOOBbI 33JaHNS KBAAPATUIHON (HOPMBI,
TeopeMa O MIPUBEICHUHN JTFO00H
KBaIpaTHYHON OPMBI K KAHOHUYECKOMY U
HOpPMaJIbHOMY BUJaM, 3aKOH UHEPLUH JJIs
KBaJIpaTHUHBIX (JOPM HaJ MOJIeM
JeHCTBUTENLHBIX YUCEIT.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 NTOTI'OBOE onpezeeHrue JUHEMHOro oneparopa,
[Tpumensier 6a30BbIE MOHSTHSI, KOHTPOJIBHOE JICUCTBYIOILETO U3 OAHOTO JUHEUHOTO
OCHOBHYIO TCPMUHOJIOTUIO U MEPOITPUATUE MPOCTPAHCTBA B APYro€, €ro CBOMCTBA,
3HAHH OCHOBHBIX TIOJIOKCHHI U | HIToroBoe KOHTPOJIbHOE MaTpHUYHAs 3aUCh JUHEWMHOTO oneparopa B
KOHIENIKH B 001acTH MeponpusTHe JTAaHHOM Tape 0a3MCOB, HAXOXKICHHE

MaTEeMaTHYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pellIeHNs CTaHAApPTHBIX 3a/1a4
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

OcyiecTBisieT NEpBUYHBINA cO0p U
aHaJIM3 MaTepuana,
UHTEPIIPETUPYET Pa3INyuHbIe
MaTeMaTHYecKue U pU3nYecKue
00BEKTHI

COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HAYCHUH JIMHEHHOTO MPeoOpa3oBaHus,
CBOIiCTBa Oasuca JTMHEWHOTO
MIPOCTPAHCTBA, COICPIKAIIETO COOCTBEHHBIC
BEKTOPHI, IMHEHHOE MTPeoOpa30BaHUE C
POCTHIM
CIEKTPOM.

Onpenenenue CKaIsipHOTO MPOU3BEICHUS

BEKTOPOB B JIMHEHHBIX MPOCTPAHCTBAX HaJl
HOJISIMU JICHCTBUTEIBHBIX M KOMIUIEKCHBIX
quceNl, MOHATHE eBKIINI0BA IPOCTPAHCTBA,
CBOHCTBA M CIIOCOOBI 3aJJaHNs CKAJISIPHOTO
NPOU3BEACHUS, IIIMHA BEKTOpA, YToJl
MEK1y BEKTOPaMH, OPTOTOHATBHOCTh
BEKTOPOB, OPTOrOHAJILHOE JOMOJTHEHNE
BEKTOpa Ha TIOIPOCTPAHCTBO,
OpPTOTOHAJIBHBIA U OPTOHOPMHUPOBAHHBIN
0a3uc u ero
CBOMCTBA.

Onpenenenue ounHeRHON (HOPMBI U

KBaJpaTUYHON (HhOpMBI, CBOHCTBA U
crocoObl 3aJJaHus KBapaTUIHON (HOPMBI,
TeopeMa o MPUBEJCHUH JTI000H
KBaJIpaTUYHON OPMBI K KAHOHUYECKOMY U
HOpPMaJbHOMY BHJIaM, 3aKOH MHEPLIUU
KBaJPAaTUYHBIX (OPM HaJ IOJIEM
JEHCTBUTEIIBHBIX 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

IToxa3zaTean oneHMBaHUA

Baaasl

[IpaBunIBHO OMpeeNeHBI PO U 00J1aCTh 3HAYCHHM JIMTHEWHOTO orepaTopa (mpeodpa3oBaHus). 4




[TpaBuIIbHO OTIpeeNIeHbl PA3MEPHOCTH sIpa U 00JIaCTH 3HAUCHUH JIMHEHHOTO TIpeoOpa3oBaHUs

[TpaBuIbHO OMpeeNieHbl COOCTBEHHBIE 3HAUEHUS IMHEHHOTO MPeoOpa30BaHMUs.

IIpaBriIbHO OIpenenseTcs CBsI3b MaTPHULL IMHEWHOTO IPeoOpa3oBaHus B ABYX Oa3Hcax.

[TpaBUIIBHO OMpeeNieHa CBA3b KOOPAMHAT BEKTOpa U €ro oopasa.

IIpaBriIbHO 1OKa3aHO, YTO TaHHBINA onepaTop (peoOpa3oBaHUE) ABIAETCS JIUHEUHBIM.

[TpaBmIIbHO OTpeieNIeHbl COOCTBEHHBIC BEKTOPHI JINHEHHOTO MpeoOpa3oBaHUs.

[IpaBunbpHO HalifieHa MaTpHlla JIUHEWHOTO ornepaTopa (Ipeodpa3zoBaHus).

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

IToxa3zaren oeHUBAHUA

Bajaabl

[TpaBuIIbHO HalIEHBI OPTOTOHANILHAS IPOCKIIMS M OPTOrOHAJIbHASI COCTABJISIONIAsE BEKTOPA Ha
JIAHHOE JINHEWHOE MOANPOCTPAHCTBO, MIPABIIBHO ONPEAEIICHBI JUTHHA H YTOJl MEXKITy BEKTOPaMH,
NPaBUILHO TIOCTPOEH OPTOTOHAJIBHBIN (OPTOHOPMHPOBAHHBII) 0a3UC, TPABIILHO IPUMEHSIETCS
OIIpe/ielieHne MaTpHIbl [ paMa 1 ee CBOWCTBa, MPABHIBHO MPUMEHETCS (POpPMYJIa CBS3U MATPHIY
I'pama B pa3HbIX O6a3ucax
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[TpaBUIBEHO TOCTPOEH OPTOTOHATBHBIN (OPTOHOPMHUPOBAHHBIN) Oa3UC, HO TOIBKO IS
OPTOHOPMHPOBAHHOTO 0a3uca eBKINI0BA IPOCTPAHCTBA, IPABUIBLHO MPUMEHSETCS ONPEICIICHHIE
MaTpHIlBl ['paMa J1y1sl BBIYHCICHUS CKASIPHOTO TIPOU3BEICHHSI BEKTOPOB M yTiIa MEXTY
BEKTOPAMH, a TAK)KE JUTMHBI BEKTOPA.

Pemennie abCoI0THO HEBEPHO: HEMPABUIIBHO IOCTPOEH OPTOTOHAJILHBIN (OPTOHOPMHUPOBAHHBIN)
0a3uc, He 3HAeT omnpeAeIeHUs MaTpuUllbl [’ paMa 1 ee CBOICTB.

KT-3

IIpoOmKUTENBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTeCTaluu: S yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoxnoii 6amt: 9

IToxa3zaTesm oneHUBAHUS

Banabl

yMEeT IPUBOJUTH KBaAPATUYHYIO (POPMY K KaHOHHMYECKOMY (HOPMaJIbHOMY) BHY U OIPEeIIsIeT
JMHENWHOE HEBBIPOXKIEHHOE NpeodpazoBaHue, K HEMy MPUBOIIEE, yMEET IPUMEHATh KpUTEpUit
CunpBecTpa Uil UCCIeI0BaHUS TOJI0KUTENIBHOM ONpeaeéHHOCTH KBaIpaTUYHOU (POpMBbI
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yMeeT MPUBOAUTH KBAaJIPATUUHYIO (POPMY K KAHOHUYECKOMY (HOPMaJIbHOMY) BUY TOJIBKO HaJl
0JIEM JIEWCTBUTEIBHBIX YHCENT U TOJIBKO JJIS CiIydasi, KOrJa B KBaApaTUyHOU (popme ecTh
KBaJpaT XOTs OBl OJTHOM MEPEMEHHOM U OIpeielsieT TMHEHHOE HEBBIPOKACHHOE
npeoOpazoBaHue, K HEMY IPUBOJILIEE, YMEET IPUMEHATh Kputepuit CuibBecTpa 1is
UCCIICIOBAaHMS MTOJIOKUTEIBHOM ONpeIeIEHHOCTH KBaAPATUIHON (OPMBI

HE YMeeT NPUBOJIUTH KBaIpaTHUHYI0 POpMY K KAHOHUYECKOMY (HOpMalbHOMY ) BUAY, HE 3HAET




KaK OIpeIeINTh THHEHHOE HEBBIPOXKICHHOE MTPeo0pa3oBaHue, K HEMY IPUBOJISIIEE, HE 3HACT
kputepuil CuiibBecTpa I UCCIIEIOBAHUS MMOJT0KUTEILHON ONPENEIEHHOCTH KBAAPATHYHOM

bopmbI

HUTOTI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amr: 17

IToxa3zaTenn oneHMBaHUA

Baaasl

Tect Brimtouaet 21 3amady, u3 HUX 19 - IpakTUUECKUX 3aJaHUA U 2 - TEOPETUUECKUX 3aJaHHUSI.
3amaHus ¢ BBIOOPOM OJJHOTO MPABHIIBHOTO OTBETA U3 MpeAsioKeHHbIX. Kaxioe mpakTuyeckoe
3aJlaHHE OIEHUBAETCs B 2 Oaiuia, TCOpeTUUYECKHE 3aJaHus OolleHUBatoTcs B 1 6amt. Pemensr Bce
3aJlaHus TECTa.
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Tect Brmtouaet 21 3amady, u3 HUX 19 - IpaKTUUECKUX 3aaHUA U 2 - TEOPETUUECKUX 3aJaHHUSI.
3ananus ¢ BBIOOPOM OJHOTO MPABUILHOTO OTBETA U3 MpeIoKeHHBIX. Kaxkioe mpakTuueckoe
3aJlaHKie OIEHUBAETCs B 2 0ajuia, TCOpeTUYECKHE 3aaHus orleHuBatoTcs B 1 Oam. Pemensr 8

MPaKTUYECKUX 3a/a4 TecTa U | 3a1aHre TEOPETUUECKOE.
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Tect Brimrouaer 21 3anady, u3 HUX 19 - mpakTHYECKUX 3aaHUs U 2 - TCOPETHYECKUX 3a/1aHMS.
3agaHus ¢ BBIOOPOM OZJHOT'O MPABUIIBHOTO OTBETA U3 MpeAsiokKeHHbIX. Kaxioe mpakTuyeckoe
3a/laHue OlLleHUBaeTcs B 2 Oaia, TeopeTHdecKue 3a1anus onieHuBatoTcs B 1 6ayn. He peweno Hu
OJIHOM 3aJa4H.




