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1. HammMeHOBaHMeEe JUCHUILINHBI
Anre0pa 1 aHaIUTHYECKAs TEOMETPUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM MPOrpaMMBbI

JlucuuiuinHa BXOIUT B 00s13aTenbHy0 yacTh bioka « b.1 » o0pazoBaTenbHOM MporpaMMsbl O HaNpaBIEHUSIM
MTOATOTOBKH (CMEIUATBLHOCTSIM):
Hamnpasnenue: 01.03.02 Ipuxnagnas matemMaTuka U nHQOpMaTHKa
HampaBJIeHHOCTh MaTemMaTuyeckoe MOAEIUPOBaHNUE U HH(OPMAIIMOHHbBIE TEXHOJIOTUU
JlucuumniauHa BXOAUT B 00s3aTenbHy0 yacTh bioka « b.1 » o6pa3oBarenbHON IporpaMMBl [0 HANIPaBICHUSIM
MTOATOTOBKH (CMEIUATBLHOCTSIM):
Hanpasnenue: 01.03.02 IIpuxnagnas MaTeMaTuka 1 nHGOpMATHKA
HaIpaBJIEHHOCTb VIHTEeNIeKTyallbHbIM aHaIU3 JaHHBIX U MAaTEMAaTUYECKOE MOIEITUPOBAaHUE
Hanpasnenue: 01.03.02 IIpuxnagnas MaTeMaTuka 1 nHGOpMATHKA
HanpaBJIeHHOCTh MaTemMaTuyeckoe MOAECTHUPOBaHNE U HH(POPMAIIMOHHbBIE TEXHOJIOTUH B OM3HECe
Hanpasnenue: 01.03.02 IIpuknagnas MaTeMaTuka 1 nHGOpMaTUKa
HarnpasieHHOCTh [IporpaMma mupokoro npoduiis
Hanpasnenue: 01.03.02 IIpuxnagnas MmaTeMaTuka 1 nHGOpMaTHUKa
HanpasJIeHHOCTh CHCTEMHOE NPOrpaMMHUPOBAaHUE U KOMIIBIOTEPHBIE TEXHOJIOTUN



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs 10 AUCHHUILINHE

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

01.03.02 IpukiagHas MaTeMaTuka U HHGOpMAaTHKa (HAIPaBICHHOCTD : MaTreMaTnieckoe MOACIUPOBAaHNE U
WH(pOPMAITMOHHBIE TEXHOJIOTHH )
01.03.02 Ipuxmannas MareMaTrka U HHGOpPMaTHKa (HAITPaBICHHOCTD : VIHTEINIEKTyaIbHbIM aHAIN3 TaHHBIX U
MaTeMaTH4eCKOe MOJICIMPOBAHNE)
01.03.02 IIpuknaagHas MaTeMaTHKa U HHPOpMATHKa (HallpaBlIeHHOCTH : CUCTEMHOE MPOrpaMMHUPOBAaHUE U
KOMIIBIOTEPHBIE TEXHOJIOTUHN)
01.03.02 ITpuknagaas MaTeMaTHKa U HHPOpPMATHKA (HAIIPABJICHHOCTH : MaTeMaTHUeCKOe MOJICIIUPOBAHHE U
MH(POPMALIMOHHBIE TEXHOJIOTHH B OM3HECE)
01.03.02 IIpuknannas MaTemMaTuka U HHGOpMaTHKa (HampaBIeHHOCTS : [Iporpamma mupoKoro mpoQus)
OIIK.1 CnocoOeH npuMeHATh PyHAaMEHTaTbHbIC 3HAHUS, TIOTY4YEHHBIEC B 00JIACTH MAaTEMaTHUECKUX U
(M) eCTeCTBEHHBIX HaYK, M UCIOJIB30BATh UX B IPO(PECCUOHATBHON NeATETbHOCTH
HNuaukaropsl
OIIK.1.1 IIpumensier 6a30Bble MOHATHUS, OCHOBHYIO TEPMUHOJIOTHIO U 3HAHHSI OCHOBHBIX ITOJIOKEHUH U
KOHIIETIMI B 006J7aCTH MaTeMaTHYECKUX U €CTECTBEHHBIX HAyK
OIIK.1.2 OcymiecTBisieT NEpBUYHBIN COOp U aHATIU3 MaTepuana, HHTEPIPETUPYET pa3IuyHbIe
MaTeMaTHYecKue U GU3NIECKUue OObEKTHI
OIIK.1.3 Vcnonb3yeT NMpakTUYECKHI OIBIT PEIISHUs CTAaHIAPTHBIX 3a]1a4 MAaTeMaTHICCKUX U (HJTH)
€CTECTBEHHBIX HayK



4. O0beM U coJep:KkaHue TUCHUUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

01.03.02 IlpuknanHas MaTeMaTuka 1 UH(GOpMaTHKa (HApPaBIEHHOCTh:
MaremMaTHueckoe MOJICIMPOBAaHUE U MH(POPMAITMOHHBIE TEXHOJIOTUU B

(ak.4ac.)

OuzHece)
¢opma o0yuenus O4Has
NeNe TpumecTpos, 1,2,3
BbIeJIEHHBIX VIS H3YUYeHHu s
AUCHUTLINHBI
O0beM AUCHUILIMHBI (3.€.) 9
O0beM JUCHUILIMHBI (AK.YaC.) 324
KonTakTHasi padora ¢ 126
npenojaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBeneHue TeKIHOHHBIX 56
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 70
3aHSATHI, CECMHUHAPOB
CamocrosiTesibHas padoTa 198

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTpoJibHOe Meporipusitue (7)
HroroBoe koHTpoJsibHOE MeporpusTue (3)
[TucbmMeHnHOE KOHTPOJIbHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ox3ameH (1 Tpumectp)
Ok3ameH (2 TpumecTp)
Ok3ameH (3 TpumecTp)




5. AHHOTHPOBaHHOC OIMMUCaHHuEe COACPKAaHUA Pa3aejoB U TEM NUCHHUIIJINHbI

Auredpa u anaauTu4deckas reomerpus. IlepBolii TpumecTp.
B naHHOM TpHUMeCTpe paccMaTpHUBAaIOTCS CIEAYIOIINE OCHOBHBIE pa3Jienbl Kypea "Anrebpa':

1) KommiekcHbie uncia;
2) Marpurtibl. Onpenenutenu. CUCTEMbI IMHEHHBIX YPaBHEHH.
3) JIunelinple npocTpaHCTBA.

U Kypca "AHanmutrudeckasi reoMeTpus':

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

BXOJHOM KOHTPOJIb
[TpoBepstoTCs CleAyIONIME OCTATOUHBIEC 3HAHUSI U3 Kypca CPEIHEH IIKOJIbI, HEOOXOIMMBIE JJIS1 YCHEIIHOTO
ocBoeHus Kypca "Anredpa u aHalIuTHYECKasi reoMeTpus':
1) IlonsiTHE BEKTOpa M OCHOBHBIE OINIEPALlUH HAJl BEKTOPAMU: CIIOKEHHE BEKTOPOB, BEIUUTAHNE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha JIeMCTBUTENILHOE YHCIIO, CKAJIIPHOE MTPpOU3BeieHne BeKTopoB. CBoiicTBa
TPEYTOJIbHUKOB U NapajIeIorPaMMOB.
2) OCHOBHBIE TEOPEMBI CTEPEOMETPUH: MPU3HAKU MAPAIICTFHOCTH U NMEPIICHAUKYIIPHOCTH MPSIMBIX HA
IUIOCKOCTH, MPU3HAKH MAPpaJIEIbHOCTH U NEPIEHANKYJIIPHOCTH IUIOCKOCTEH, TPU3HAKY MapajuIeIbHOCTH U
NEePIEHANKYISIPHOCTH MPSIMOM U MJIIOCKOCTH.
3) Pemenue cuctem nByX (TpEX) TMHEUHBIX YpaBHEHHM.
4) Pemenuie kBaapaTHbIX ypaBHeHH. Teopema Buera.

Paznea 1.
CrpouTtcst cucTeMa KOMIUIEKCHBIX YHCENI, paccMaTpuBaeTcs ajaredpanyueckas 1 TpUroHomeTpudeckas popma
KOMILIEKCHOTO YMCJIa, WITICTPUPYETCs FeOMETpUYecKast HHTepIpeTalys onepanui, BBOIUTCS MOHATHE
CONPSDKEHHBIX KOMIUIEKCHBIX YMCEl, BBIBOAATCS (POPMYJIbI BO3BEICHUS B CTENICHb U U3BJICUCHHE KOPHS U3
KOMIUIEKCHOTO yucia. PaccmaTrpuBaeTcs pelieHre KBapaTHbIX YPaBHEHUH ¢ KOMIUIEKCHBIMU U
nercTBUTeNbHBIMU KO3 punrentamu. O6cy:x1aeTcsi CBOMCTBO KOPHEH U3 €IMHULBI U IEPBOOOPA3HBIX KOPHEH.

B sToM paszgene Takke paccMaTpUBarOTCS NOHATHS IEPECTAHOBKY U3 N YUCENl, UX YETHOCTD, ITOJCTAHOBKU N-1
CTENEeHHU, ux 4€THocTh. Onpeenenne onpeaenuTens n-ro nopsjaka. Cpoiictsa onpeaenureneil. Paznoxxenue
omnpeaenuTes no crpoke. opmynuposka TeopeMsl Jlamiaca. Cymma npou3BeIeHUH 3JIEMEHTOB OAHON CTPOKU
OIIpeJIeJINTENIS Ha ajaredpanyecKue TOMOIHEHHs Ipyroil. Y MHOKeHHE MaTpHull (OIpeiesieH sl, CBOMCTBA).
OO6parHas matpuua (cyliecTBoBaHue, Buj). Pemenne matpuuneix ypaBHenuil tuna AX=B. MarpuuHoe
nokazarenbeTBO Teopembl Kpamepa. Meton [Maycca (MeTo/ mocie1oBaTeIbHOTO UCKITIOUEHUSI HEU3BECTHBIX).

KommiexkcHblie yncia
CrpouTtcst cucteMa KOMIUIEKCHBIX YHCENI, paccCMaTpuBaeTcs ajqredpanyeckas 1 TpUroHomeTpudeckas popma
KOMILJIEKCHOTO YHCJIa, WITIOCTPUPYETCsl FeOMeTpUYecKast HHTepIpeTalys onepanui, BBOIUTCS MOHATHE
COIPSDKEHHBIX KOMIUIEKCHBIX YMCEl, BBIBOAATCS (POPMYJIbI BO3BEICHUS B CTENICHb U U3BJICUCHHE KOPHS U3
KOMIUIEKCHOTO yucia. PaccmaTtpuBaeTcs 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 CTENEHU, UX YETHOCTD.
Omnpenenenue onpeaenuTens n-ro nopsiaka. CeoiicTsa onpenenureneil. PasnoskeHue onpeaenuTens 1o CTpoke.
®opmynupoBka Teopemsl Jlannaca. CyMMa Ipou3BeAEHUIM 3JIEMEHTOB OJIHOM CTPOKH OINPENETUTENS Ha
anreOpandecKkue JONOTHEHUS APYTOM.

MaTpuubl
Omnepanuu HajJ MaTpULlaMU. Y MHOKEHHE MaTpull (onpeaeseHus, cBoiicTBa). OOpaTHas MaTpuLa
(cymectBoBaHue, BU). Pemenne MatpuuHbIX ypaBHeHHH THa AX=B. MarpuuHoe 10Ka3aTeIbCTBO TEOPEMBI
Kpamepa.

CucreMbl TUHEHHBIX YPAaBHEHU
VYcraHaBnmBaeTcs B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIYy CUCTEMAaMHU M JIMHEWHBIX YPaBHEHUH C n
HEU3BECTHBIMHM U MHOXKECTBOM MaTpUL], UMEIOIIUX M CTPOK U N cTOiOLO0B. BBOAATCS 351eMeHTapHbIe
npeoOpa30BaHus MATPHIL U C UX MOMOIIbI0 0O0CHOBBIBaeTCS MeTOI I'aycca pereHus MpOU3BOJIbHBIX CHCTEM
JIMHENHBIX YpaBHeHMI. PaccMaTpuBaroTcss MaTpu4HbIA MeTOA U MeToJ Kpamepa peleHus cucTeM JTMHENHBIX
YpaBHEHUI.

KT-1
Kontponbnas Touka (KT-1) Bkirodaer B ceds cienyromye npakTHueckue paboTh:

1) ITpakTnueckas padora Nel "KomrmuiekcHble uncna';

2) IlpakTtudeckas pabora Ne2 "Brruuciienune onpenenurenein'”;

3) [Ipaktrueckas padota Ne3 "Omnepanuu Hag MaTpuIiamMu';

4) Ilpaktuueckas padora Ne4 "Pemenue cucrem ypaBHeHH MeTogoM ["aycca";

n Tecra "KomrmuiekcHeie uncna. Onpenenureny. Marpuipl. CUCTEMBI JIMHEWHBIX YpaBHEHUN .

Paspnean 2.
B arom paszgene u3yuaroTcs TMHENHHbBIE TPOCTPAHCTBA, UX MOANpOCcTpaHcTBa. [laércs onpeneneHue JIMHEMHO
3aBUCUMBIX U JIMHEMHO HE3aBUCUMBIX CUCTEM BEKTOPOB. /[0Ka3bIBAETCS SKBUBAIIEHTHOCTD OIIPEAEICHUMN.
N3yuarorcst CBOMCTBA IMHEMHO 3aBUCHUMBIX U JIMHEWMHO HE3aBUCHUMBIX CHCTEM BEKTOPOB. JlaéTcs onpeneneHue
0a3rca CUCTEMbI BEKTOPOB M JINHEWHOTO MPOCTPAHCTBA. BBOIUTCS MOHATHE KOOPIMHAT BEKTOpA B Oasuce.
Jlaétcs onpeneneHne KOHEYHOMEPHBIX JIMHEWHBIX MPOCTPAHCTB, IPUBOAATCS NpUMepbl. BBBonuTCs
OIpEACIICHUE PAa3MEPHOCTH JIMHEWHOIO IPOCTPAHCTBA. PaccMarpuBaeTcs CBA3b KOOPAUMHAT BEKTOPA B Pa3HBIX
0a3ucax W JACUCTBHS C BEKTOpaMH B KoopauHaTax. J[aércs MOHATHE MaTPHIIBI IIEpeXo/a.

JIuHelHbIe MPOCTPAHCTBA
Jlaetrcs onpeieneHne JIMHEHHOTO MPOCTPAHCTBA, PACCMAaTPUBAIOTCS €r0 MPOCTENIINE CBOMCTBA. B kauecTBe
MIPUMEPOB JINHEUHBIX IPOCTPAHCTB PACCMATPHUBAIOTCSI MHOYKECTBA BCEX MAaTPHUIl OJTHOM Pa3MEpHOCTH,
apupMeTHYECKOe JIMHEHHOE MPOCTPAHCTBO U MHO’KECTBO MHOTOUWJIEHOB CTENEHHU He BbIle n. [laéres
OIpEeICIICHUE JIMHEWHO 3aBUCHMBIX M HE3aBHCUMBIX CUCTEM BEKTOpPOB. PaccMaTpuBarOTCs OCHOBHAS TEOpEMA O
JTUHEWHOMN 3aBUCUMOCTH U €€ CIIeJICTBUA. BBoaMTCS moHATHE Oa3uca JIMHEWHOTO MPOCTPAHCTBA U Pa3MEPHOCTH
JTUHeHoro npoctpancTBa. Jlaercs onpezaenenue 6as3uca JMHEHHOro mpocTpancTBa. PaccmaTpuBaroTces ero
OCHOBHBIE CBOICTBa. BBOJIATCS KOOpAMHATHI BEKTOpa B JaHHOM 0a3uce U MpeJCTaBIeHUEe BEKTopa uepes 6a3uc
B BUJIE JIMHEHHON KOMOMHaIMU 0a3MCHBIX BEKTOPOB. PaccmarpuBaroTcst IEHCTBHS ¢ BEKTOPAMH B KOOPAWHATAX.

MaTpuubl nepexojaa
BBoautcs moHATHE MAaTpUIIBI IEPEXOAa U ONPEACIISIETCS CBA3h KOOPAUHAT BEKTOpA B Pa3HbIX Oa3ucax.



KT-2
KonTponbras Touka (KT-2) Bxirodaet B ceOs cienyronme padoTh:

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

Pa3pea 3.
Jlaetcs onpeesieHne TeOMETPUYECKOT0 BEKTOPA U €r0 XapaKTEPUCTHK. BBOASTCS onepaliny ClI0XKeHUs
BEKTOPOB U YMHOKECHHSI UX Ha ACHCTBUTEIbHBIEC YNCIa. PaccMaTpUBarOTCs CBOMCTBA 3THX ONEpaliil, HAa OCHOBE
3TUX CBOMCTB JIeJIaeTCs BHIBOJI, YTO MHOXKECTBO F€OMETPUUECKUX BEKTOPOB SBISCTCS TUHEHHBIM (BEKTOPHBIM)
MIPOCTPAHCTBOM HaJl IIOJIEM JE€HCTBUTENBHBIX Yncel. BBOAATCS MOHATHUS KOJUIMHEAPHBIX U KOMILJIAHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOMCTBA, HEOOXOUMBIE U JJOCTATOUHBIE YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMILUIAHAPHOCTHU TPEX BEKTOPOB. J[0Ka3bIBaETCsI, YTO AT MHOXKECTBA SABJISAIOTCSA JTMHEHHBIMU
MOJANPOCTPAHCTBAMH BO MHOKECTBE BCEX F€OMETPUUECKUX BEKTOPOB. Haxonarcs 6a3uckl BO BCeX ITUX
MpocTpaHcTBaxX. PaccMarpuBaeTcs MOHATHE MPOEKLIMUA BEKTOPA, B TOM YHUCIIE U OPTOrOHAJILHOM 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 popmyiel HaxoxaeHus 3Tux npousseaeauit B [IJJCK u ACK u
paccMaTpuBarOTCs Pa3IMYHbIE TPUIOKEHUS ITUX MPOU3BEACHUIN K PEIICHUI0 METPUUYECKUX 3a]1a4.

Onepauuu HA/X BEKTOPaMH: CJI0KeHHe (BBIYMTAHNE) BEKTOPOB, YMHOKEHHE BEKTOPA HA YMCJI0
JlaeTcs onpeneneHue reoMeTpu4eCcKOro BEKTOpa 1 €ro XapakTepUCTUK. BBOAATCA onepanuu CI0XKEHUs
BEKTOPOB U YMHOKECHHMSI UX Ha JACHCTBUTEIbHBIEC YNCIa. PaccMaTpUBarOTCs CBOMCTBA 3TUX ONEpaliii, HAa OCHOBE
Yero JIeNaeTcs BbIBOJI, YTO MHOKECTBO T€OMETPUUYECKUX BEKTOPOB SIBISIETCS JTMHEWHBIM (BEKTOPHBIM)
IIPOCTPAHCTBOM HaJl IOJIEM ACUCTBUTEIBHBIX YACE. BBOIATCS MOHATHS KOJUIMHEAPHBIX U KOMILJIaHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOMCTBA, HEOOXOUMBIE U JJOCTATOUHBIE YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMIIJIAHAPHOCTH TPEX BEKTOPOB. /[0Ka3bIBAETCs, UTO 3T MHOKECTBA ABJISIFOTCS TUHEHHBIMU
MOANPOCTPAHCTBAMH 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 nekaprosoit (IICK) u adpdunHOM crucTeM KOOpaUHAT
(ACK) Ha MJI0CKOCTH U B IPOCTPAHCTBE.

CxkansipHoe npousBe/ieHHe BEKTOPOB
BBoauTcs onepanus ckajasipHOro yMHOXKEHUS BEKTOpoB. PaccMaTpuBaroTcs anreOpanyeckue U TeOMETpUIECKUe
CBOMCTBA 3TOr0 Npou3BeAeHUs. BriBoaaTCs popMyiibl HaxoxkaeHus ckaitsipHoro npousseaenus B IIJICK u
ACK u paccMaTpHBarOTCs pa3iIM4HbIE TUIIBI METPUYECKUX 33]1a4 ¢ IPUMEHEHNUEM CKaJISIPHOTO IIPOU3BEICHUS.

BexTopHoOe npon3Be/ieHNe BEKTOPOB
BBoautcs onepaiusi BEKTOPHOTO MPOU3BEICHHS BEKTOPOB. PaccmaTpuBatoTest anredpanueckue u
reOMEeTPHUECKUE CBOMCTBA orepanuu. BeiBoasTcst popMyItbl 1J1si BBIYUCICHHS TPOU3BEIACHNUS B IPOU3BOIHLHOM
U OPTOHOPMHUpPOBaHHOM Oa3ucax. [IpuBoasTCA npUMepbl IPUMEHEHHS 3TOT0 IPOU3BEACHUS IPU PELICHUN
reOMETPUUECKUX 3a]1ad.

CMemaHHOe Ipou3Be/ieHHe BEKTOPOB
BBoautcs onepanusi cMeaHHOTO TPOU3BEIEHUSI BEKTOPOB. PaccMmarpuBaroTest anredpandeckue u
T€OMETPUUYECKHIE CBOMCTBA orepanuu. BeiBoasTcss GOpMyITbI sl BEIYUCTIEHUS TPOU3BEICHUS B TIPOU3BOJIBHOM
1 OPTOHOPMHpPOBaHHOM Oa3ucax. [IpuBoasaTcs mpuMepsl MPUMEHEHUS 3TOTO MPOU3BEACHUSI PU PELLICHUN
F€OMETPUUYECKHX 3a/1au.



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

1) [Ipaktrueckas padota Ne 6 "Omnepanun HaJT BEKTOpaMu';
2) Tect "BektopHas anreopa"

Pa3pea 4.
B nanHoMm pasznene paccMaTpuBarOTCs:

1) paznuunbie crocoOb! 3amanus npssmoi Ha miockoctTH B [IJICK u ACK;

2) B3aIMHOE PACIIOJIOKEHHE MIPSIMBIX HA MJIOCKOCTHU: YCIOBHS MapaliebHOCTH, IEPIICHIUKYISIPHOCTH,
COBIIAJICHUS TIPSMBIX;

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

4) HaXOX/IeHUE TOUKH MepeceueHus IpsSIMbIX;

5) pa3nuyHbIe CIOCOOBI 3aJaHHsI TNIOCKOCTH;

6) B3aMMHOE PacIoJIOKEHNE IIIOCKOCTEM;

7) paccTosiHHE OT TOYKH JI0 IMJIOCKOCTH, PACCTOSTHIE MEXTy TapaJlIeIbHBIMHU INIOCKOCTSIMU;

8) yroa Mexay npsiMbIMH;

9) yron Mexay TIOCKOCTSIMH.

IIpsimasi Ha JIOCKOCTH
BriBogsTcs ypaBHeHuit npsiMoit B appuHHON cucTeMe KOOpAUHAT Ha IJIOCKOCTH, €CIIU MpsMast 3aJ1aHa
a) TOUKON U HaNpaBJISIOLIIM BEKTOPOM,
0) ABYMsI TOUKaMHU.
O6miee ypaBHEHHE TIPSIMOM.
BrIBoasTCS ypaBHEHHS IPSMBIX B IPSIMOYTOJIBHON CHCTEME KOOPAMHAT Ha MJIOCKOCTH, €CIH
a) mpsiMasi 3aJjaHa TOUYKON U MEPIEHANKYIISIPHBIM BEKTOPOM,
0) Touko# 1 yriiom ¢ ocbio (Ox).
PaccmaTpuBaetcs HopManbHOE ypaBHEHUE NMpsSMoid. BeiBoasTes hopMyIibl yriia MeKAy NPSMBIMH U PACCTOSHUS
OT TOYKH JI0 NIpsiMOii. PaccmarpuBaroTcs ypaBHEHHE ITydKa IPSMBIX M T€OMETPUUECKUN CMBICIT 3HaKa
TpexwieHa Ax+By+C.

IlnockocTh
BriBogsitcs B apuHHOI cucTeMe KOOpIMHAT YpaBHEHUS TUIOCKOCTH, €CIIU TUIOCKOCTD 3a/1aHa
a) TOYKOH M IByMSI HEKOJUIMHEAPHBIMU BEKTOPAMH, MApaUIeTbHBIMU MIJI0OCKOCTH;
0) TpeMs TOUKaMH, HE JIeKAIIUMU Ha OJJHOU MPSIMOM.
PaccmarpuBaeTtcs o0riee ypaBHEHHE TIIIOCKOCTH.

B3anmHoe pacnoso:keHue NpsIMbIX HAa IJIOCKOCTH. B3anuMHoe pacnoJioxkeHne mi10cKocTei
Hccnenyercs B3auMHOE pacioioKEeHUE ABYX MPSMBIX, €CIIU
a) 00e mpsiMble 3aJaHbl OOLTUMH YpaBHEHUSIMH,
0) oqHa mpsiMast 3a7jaHa o0IIKMM YpaBHEHHEM, a BTOpasi - apaMeTpUYeCKUMU (MM KAHOHUYECKUMH),
B) 00€ mpsIMbI€ 3a/1aHbI IAPAMETPUUECKUMU (KAHOHUYECKUMH) YPaBHEHUSIMH Ha IUIOCKOCTH

HccnenyeTcs B3aMMHOE pacIiofioKEeHUE IBYX TUIOCKOCTEH, eClin

a) o0e MJIOCKOCTH 33aJJaHbl OOIUMH YPaBHEHUSAMH,

0) oJ1Ha TUTOCKOCTH 3ajlaHa OOIIUM YpaBHEHHEM, BTOPAsI - ITapaMeTPHUECKIMH,
B) 00€ MJIOCKOCTH 3a/1aHbl TapaMeTPUUECKUMH YPaBHEHUSIMH.



B 0030pHOM mOpsiIKE paccMaTPUBAETCSI MYYOK IIOCKOCTEN ¥ TeOMETPUYECKUI CMBICIH 3HaKa YeThIpexXwieHa AX
+By+Cz+D.

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

1) Tect "llpsamas Ha mockoctu. [TnockocTs"

HUTOI'OBOE KOHTPOJIbBHOE MEPOIIPUSATHUE
HToroBoe KOHTPOIHHOE MEPOIPHUITHE IPOBOJUTCS B BIIE MUCHMEHHONW KOHTPOIBHON pabOThI, BKIIOYAIOIIEH B
ceOs 3a1aHnd Ha TEMBI:

1) KOMIUIEKCHBIE YHCTIa;

2) MaTpHIIb;

3) onpenenuTeny;

4) nuHEeWHbIe MPOCTPAHCTBA;

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

AareOpa v aHaJauTHYecKas reomeTpusi. Bropoit Tpumectp
B nanHOM TpuMecTpe paccMaTpUBaIOTCs CIEAYIONIME OCHOBHBIE pa3/ielibl Kypcea "AHanutuueckas reomerpus':

1) [Ipsimast B mpocTpaHcTBe. B3aumHoe pacnonoxeHue NpsMoi U MIOCKOCTH B POCTPAHCTBE;

2) KpuBbie BTOpOTO TIOpsIIKA: DITUIIC, THIIepOoia, mapadosa. BeiBox kanoHnueckux ypaBHenuii B [1/ICK u B
MOJISIPHBIX KOOpJMHATAX.

3) DneMeHTapHas TEOpHs MOBEPXHOCTEH BTOPOTO MOPSAKA: HATUHAPUIECKIE, KOHUYECKHE TOBEPXHOCTH,
ITOBEPXHOCTH BpalleHus. JInHenyaTsie MOBEPXHOCTH.

u Kypca "Anrebpa':

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

Pazgen 5.
BriBoasiTCS paznuyHbie ypaBHEHUS IPSMOU B IpocTpaHCcTBe. Mccneayercs B3anMHOE PacIioioKEHUE ABYX
npsAMbIX. OnpenenseTcss yroyi Mexay IpsIMbIMU B IPOCTPAHCTBE, PACCTOSIHUE OT TOYKH J10 IPSIMOM B
MIPOCTPAHCTBE, PACCTOSIHUE MEX/Y JIBYMsI CKPELIMBAIOIIMMUCS U NapaJlIeIbHBIMU IPSIMBIMH.
Uccnenyercst B3auMHOE pacrionoKeHue MpsiMOi U TNIOCKOCTU B MPOCTpaHCTBE. OmNpeiesieTcs: yroia MKy
IIPSAIMOM M TUIOCKOCTBIO B IIPOCTPAHCTBE U HAXO0KJICHUE TOUYKHU IIEPECEUEHUS IPSIMON U INIOCKOCTH B
MIPOCTPAHCTBE.

Jlaércs onpeneneHue JIMHAM BTOPOTO NOPsIIKa.

BoiBossITCS KAHOHUYECKHE YPaBHEHHSI OKPYKHOCTH, 3JUIUIICA, TUIIEPOOIIBI U 1apadosibl B IPSIMOYTOJIbHOM
cucreMe KoopAuHaTt. Mccnenyrores cBoiicTBa U popma 3TUX JTUHUH. J[at0TCs TOHATHS SKCLIEHTPUCHUTETA,
JIUPEKTPUC, POKATBHBIX PaUyCOB, aCUMIITOT. BBIBOAATCS ypaBHEHUS KacaTeNbHBIX K KPUBBIM BTOPOTO
nopsiaka.BeiBodTCs ypaBHEHUS 3JUIMIICA, TUIIEPOOIIb M TapadoJIbl B MOJIIPHONW CUCTEME KOOPIMHAT.

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



BriBoasiTCa ypaBHEHUs IPSIMOI B IPOCTPAHCTBE:

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

Hccnenyercs B3aMMHOE pacioloKEHUE ABYX NMPSAMBIX:
1) mpsiMble COBIIAAIOT;

2) npsiMble apaIeNIbHBL;

3) npsIMbIE MEPECEKAIOTCS;

4) mpsiMble CKPEIIUBAIOTCSL.

OHpe,Z[eJIHeTCH Yroja MExKAy IIpAMBIMHU B ITPOCTPAHCTBE, paCCTOAHUEC OT TOUYKHU 10 HpHMOﬁ B IIPOCTPAHCTBC,
PaCCTOSAHUC MCIKAY ABYMS CKPCIIHBAIOIIUMHUCA U TAPAJUICIIbLHBIMU ITPAMBIMHU.

Hccnenyercs B3auMHOE pacnofiosKeHUe MPSAMOM U IIIOCKOCTH B pocTpaHcTBe. Onpenensercs yroj Mex1y
MPSIMOY U TUIOCKOCTBIO B IPOCTPAHCTBE U HAXOXKJECHUE TOYKU NEPEeCceUeHHsI MPSIMOM U TIIOCKOCTH B
IIPOCTPAHCTBE.

JIuHUM BTOPOTrO NOPSAKA: JJUIUIIC, runepHo.ia, mapadosa. BbiBoJ ypaBHeHUI B MOJSIPHBIX
KOOpAUHATAX
Jaércs onpeneneHue JIMHUN BTOPOTO MOPSIKA.

BbIBosITCA KAHOHMYECKHE YPABHEHMSI OKPYKHOCTH U 3JUIMIICA B IPSIMOYTOJIBHOM CHUCTEME KOOPAHHAT.
Hccnenyrotces cBoiicTBa 1 (hopMa 3TUX JHHUHN. J[JIst SiiTirca BBOAATCS SKCIEHTPUCUTET U TUPEKTPHCHI,
paccmarpuBatoTcs ux cBoictBa. O0cyskaaeTcst BONpoc 00 U3MEHEHUH YpaBHEHHUs JUIUIICA

a) MpH MepeMeHe MecTaMu Ocell KOOpAMHAT,

0) npu mapauIeaTbHOM MEPEHOCE LIEHTPa IUIUIICA.

BriBoasiTCS ypaBHEHUS KacaTeNIbHBIX K 3JUIUIICY U OKPYKHOCTH.

BrIBOsTCS KaHOHWYECKHE YpaBHEHHS TUIIEPOOJIbI B IPSMOYTOJIBHOM crcTeMe KoopauHaTt. Mccnenyrores
cBoiicTBa U (hopma runepoosl. Jlaércs onpeaeneHne IKCIEHTPUCUTETa, (POKYCOB, TUPEKTPHUC, (HOKAITBHBIX
paaycoB, aCHMITOT I'HITEPOOIIBI, CONPsHKEHHON runepOoisl. PaccMaTpuBaeTcst ocobast poiab aCHMIITOT
runep6osel. OOCykIaercst BOpoc 00 M3MEHEHHN YpaBHEHHI TUIIEpOOIIbI

a) IpY IepeMeHe MECTaMu OCeil KOOpAMHAT,

0) pu MapaJyIeIbHOM TIEPEHOCEe [IEHTPA THITIEPOOIIHL.

BBIBOI[HTCH YPaBHCHUA KACATCJIIbHBIX K FI/IHep6OJ'Ie.

BrIBoauTCS KaHOHWYECKOE YpaBHEHHUE MapadoIIbl B MPSIMOYTOJIBHON cucTeMe KoopauHaT. Mccnenyrores
cBoiicTBa 1 (hopma napaboibl. BBOINUTCS SKCIEHTPUCUTET U TUPEKTPHCA, PACCMATPHBAIOTCS UX CBOWCTBA.
O6cyxnaercs Bonpoc 00 U3MEHEHUU ypaBHEHHUs 1apadoJibl

a) B 3aBUCUMOCTH OT OCH CUMMETPHH,

0) Tpu MapauIeTFHOM MEPEHOCE BEPIINHBI TapaOoIIbI.

BriBogstcs YPaBHCHUA KAaCATCJIbHBIX K napa60ne.



BriBogsTCS ypaBHEHHS 3IUTHIICA, THIIEPOOIIBI U TapaboIIbl B MOJISIPHOM CUCTeMe KOOpIMHAT.

Ynpouienue ypaBHeHHs1 JIHHHH BTOPOro NOpsiAKa NPH Npeodpa3oBaHUHU NPAMOYT0JbHBIX
koopauHat. Kitaccupukanusi IMHUH BTOPOIro mopsiaAka.
PaccmarpuBaercst Bonpoc o npeodpazoBaHuy ad(GUHHBIX U IPIMOYTOIbHBIX KOOPAUHAT Ha MJIOCKOCTH.
dopmMynupyeTcs aaropuTM yIpPOILEHHs ypaBHEHHS JIMHUM BTOPOT'O MOPSAIKa IpU NpeoOpa3oBaHUU
NPSMOYTOJIBHBIX KoopauHat. J{aércs kiaccudukanus IMHAN BTOPOTO MOPSIIKA.

KT-1
KT-1 coctouT u3 cienyrommx padoT:

1) Ilpaktuueckas padora "IIpsmas B nmpoctpancTBe. B3auMHoe pacnosoxkeHue npsMoil U IIOCKOCTH B
IIPOCTpaHCTBE";

2) IlpaxTuueckas padbota "Kpusbie Broporo nopsaka';

3) Tect "llpamas B mpoctpanctse. [lnockocts. Kpubie BTOporo mopsiaka.

Pa3neu 6.
JlaroTcs onpenencHus IHIUHAPUIECKUX, KOHNYECKUX IIOBEPXHOCTENH U MOBEPXHOCTEN BpalllEHUSI.
IToBepXxHOCTH BTOPOTO MOPSAIKA UCCIELYIOTCS CEYEHUAMU KOOPAUHATHBIMU IIJIOCKOCTSIMU U IJIOCKOCTSIMU UM
napajuleIbHbIMU. JIMHeWYaTele MOBEXHOCTU. [IoBEpXHOCTH BpaleHusl.

DJieMeHTapHasi TeOpHs MOBEPXHOCTeil BTOPOro NMOPSiAKA: HWIMHAPUYECKHe, KOHnYecKHne
MOBEPXHOCTH, IOBEPXHOCTH BPALLICHHS.
KaHoHunueckue ypaBHEHHsI TOBEPXHOCTEN BTOPOTO MOPsAKa. 3HATh BUAbl YPaBHEHUH, HA3BAHUS U BUJL
COOTBETCTBYIOLIUX UM MTOBEPXHOCTEH (IUTUIICOU, OJHOMOIOCTHBIN TUIIEPOOIION T, IBYTIOIOCTHBIN
runepOoIon]I, SIUTUITHYECKHIH MapadoIon]], TUIepOOINIecKUi TapaboIou/1, HIUTMIITHYECKUHN IHITHHID,
rUNepooINYEeCKU IUIUHAP, NapadoIudYecKUil IUIUHAP, KOHYC, BBIPOXKACHHbIE IOBepXHOCTH). MccnenoBanue
IIOBEPXHOCTEN BTOPOTO MOPSAKA, 3aJaHHBIX KAHOHUYECKMMH YPaBHEHUAMM,
CEUEHHSIMU TUIOCKOCTSIMU, MapaJuIeIbHBIMU KOOPAUHATHBIM IJIOCKOCTSIM. [IpsMonuHeiinbie oOpasyromue
[IOBEPXHOCTEN BTOPOro MOpsiiKa (ONpeaesIeHNe, 3HaTh, Y KaKUX
MOBEPXHOCTEN €CTh MPSAMOJIMHENHBIE 00pa3yIOlIie, BEIBO/I YPABHEHUN CEMENCTB MPSIMOJIMHEHHBIX
00pa3yoIuXx).

KT-2
KT-2 coctout u3 cienyromux padboT:

1) [IpakTuueckas padota "[loBepxHOCTH BTOPOTo mopsiaka';
2) Tect "IloBepXHOCTH BTOPOTO MopsiaKa'.

Pa3zpen 7.
B sTOM paznene paccmarpuBaeTcst 0AMH U3 GyHIAMEHTAIBHBIX CIIOCOOOB HCCIIEI0OBAHUS U PEIICHUS
HeonHopoaubix (CJIHY) u ogHOpoanbIX cucteM mHeWHbIX ypaBHeHu (CJIOY) ¢ m00bIM KOHEYHBIM YHCIIOM
HEU3BECTHBIX C IOMOIIbIO paHra MaTpuilsl. J{Jist aToro gokassiBaercs Teopema Kponekepa - Kanemu, u3 nee
BBIBOJISITCS TIPABHJIA PEILICHUS YKa3aHHBIX CUCTEeM. PaccMaTpuBaroTCsl CBOMCTBA PEIIEHUN CUCTEMBI JIMHEHHBIX
OJITHOPOJIHBIX YPaBHEHMH U CBs3b pemeHuii coorercTByromux CJIHY u CJIOY.

Cucrembl TuHelHbIX YpaBHeHu#l (CJIY): onpenesnenne 4acTHOro U o0mero pemenus. Teopema
Kponekepa - Kanesuiu. O60cHOBaHHE MPAKTHYECKOI0 cnoco0a Haxo:xkaeHusi oouero pemenusi CJIY ¢



NMOMOIbI) PAHTa MATPHUIBL.
BBoautcs onpenenenue oOIIEro U YaCTHOTO pEIIeHUI cUCTeMbl ypaBHeHHH. JlaeTcs kinaccudukanus cucreM
JUHENHBIX YpaBHEHUI: OAHOPOHAS U HEOAHOPOIHAs, COBMECTHAs! 1 HECOBMECTHaAs, ONPE/ICIICHHAs U
HeolnpeaeneHHas. PaccMaTpuBalOTCa OCHOBHBIE CBOMCTBA CUCTEM JIMHEWHBIX YPABHEHUN U UX
npeoOpa3oBaHus, TPUBOSIINE K CHCTEMaM, SKBUBAJICHTHBIM JaHHON. DopMynupyeTcs U JOKa3bIBaeTCs
teopema Kponekepa-Kanemmu. U3 Teopema Kponekepa-Kanemim BEIBOAUTCS PaKTHYECKUH CIOCOO
HCCIe0BaHUs CUCTEMBI TIMHEHWHbIX ypaBHeHuM (CJIY) Ha coBMecTHOCTH M HaxoxaeHue pemenus CIIY ¢
MTOMOIIIBIO paHTa MaTpuilbl. DOpMyITUpyeETCs AIrOpUTM HaxoxkaeHust oomiero pemenne CIIY.

CucreMbl JIHHEHBIX OJHOPOJIHBIX YPABHEHUI U MPOCTPAHCTBA UX pelieHuid. CBS3b pemeHuit
OHOPOAHOI 1 HeogHopoaHou CJIY.
PaccmaTpuBaroTcst cCBOMCTBA pELIEHUI CUCTEMBI TMHENHBIX 0JHOpOHBIX ypaBHeHul (CJIOVY). /loka3biBaeTcs,
yTO MHOXECTBO Bcex pemeHnid CJIOY sBisieTcst TMHEHHBIM MOAIPOCTPAHCTBOM aprU(METUIECKOTO N-MEPHOTO
npocTtpancTBa. Haxoaures 6a3uc u pa3MepHOCTb 3TOTO MOANPOCTPAHCTBA.

PaccmarpuBaeTcs cBsI3b OOLIETO peIICHHs CUCTEMbI TMHEHHBIX HEOAHOPOIHBIX ypaBHeHul (CJIHY) u obmiero
pewenus coorercTBytomei CJIOY. [loka3biBaeTcs, 4TO

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

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

3) obmee penieHre HEOJHOPOAHOM CHUCTEMBI MPEICTABIACTCS B BUJIE CyMMBI YaCTHOTO PELICHHUS
HEOJHOPOJHON CUCTEMBI ¥ JIMTHEHHOW KOMOMHAIMH (yHIAMEHTAIBHBIX PEIICHUN €€ TPUBEAEHHOM
OJIHOPOJTHOM CHUCTEMBI.

KT-3
ITpoBepsercs 3HaHUE MOHATHIA paHra MaTpulbl, oqHOpPoAHbIX (CJIOY) u HeogHopoaubix (CJIHY) cuctem
JUHENHBIX YpaBHEHUI, o0uiero u yactHoro pemenuit CJIY, panra matpuiel, 6a3ucHOr0 MUHOPA,
¢bynnamenTanbHol cucteMsl pemieHnit (OCP) ogqHOpogHOM crcTeMbl ypaBHEHUN; IPUMEHEHUE TEOPEMBbI
Kponexkepa - Kanennu ns uccnenosanus Borpoca o coBmectHoctu CJIY; HaxokaeHne o0IIero 1 4acTHOro
pewennii CJIY; 3nanue cBsa3u pemwenuit CJIHY u coorsercTByromeit CJIOY

KT-3 cocrout u3 cnemgyrommx padoT:

1) [IpakTuueckas padota "HccnenoBanue CJIY Ha COBMECTHOCTDH C IOMOIIBIO PAHTOB MaTpHIl'";
2) Tect "Panr matpuust. CJIYV".

HUTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE
HTtoroBoe KOHTPOJILHOE MEPOTIPUITHE MPOBOAUTCS B BUJIE MUCHEMEHHOW KOHTPOJIHHOM pabOTHI U TECTA. JTH
BUJIBI paOOT BKIIIOYAIOT B ce0s 3aJaHUS HA TEMBI:

1) [Ipsimast B mpocTpaHcTBe. B3aumHoe pacnonoxeHue NpsiMon U MIIOCKOCTH B IPOCTPAHCTBE;
2) KpuBbie BTOpOTO TIOpSIKA: IILTUIIC, THIEpOO0IIa, Tapadoa;

3) IToBepXHOCTH BTOPOTO MOPSAIKA;

4) Panr MaTpHIbl U CUCTEMBI TMHEHHBIX YPABHEHUI.

[TuceMenHas KoHTpoJibHAs paboTa oueHuBaetcs B 20 0amoB. Tect ouenuBaercs B 20 6auios.

AJiredpa M aHaJuTHYecKasi reomeTpus. TpeTuii TpumMecTp



B nmaHHOM TpHMeECTpe paccMaTpUBAIOTCS CIICTYIONTNE OCHOBHBIE pa3eibl Kypca ""Anreopa":

1) JIuneiinbie npeoOpa3oBaHUsl IMHEHHBIX IPOCTPAHCTB;
2) EBKIMI0BBI M YHUTApHBIC IPOCTPAHCTBRA.
3) bumHeliHbIe U KBaApaTUIHBIE (OPMBI.

Pa3pea 8.
Jlaercs onpeneneHue JIMHENHOTO ONepaTopa, AEMCTBYIOUIETO U3 OJTHOTO JIMHEHHOIO MPOCTPAHCTBA B IPYTOE.
BeIBOISITCA €ro cBOWCTBA M MPUBOJATCS IpUMeEpBL. JlaeTcss MaTpU4Has 3alUMCh JIMHENHOTO ONepaTopa B TaHHOU
nape 6a3ucoB M YCTaHABIMBAETCS B3aHMHOE COOTBETCTBHE MEX/Iy MaTpHUIIAMU U orepaTopamu. Ornpenensorcs
COOCTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUCHUS TUHEIHOTO MPeo0pa30BaHUs, pACCMAaTPUBAIOTCS MX CBOMCTBA
¥ cIocOOBI HAXOXKIeHUs. PaccmaTrpuBaloTces CBOMCTBa 0a3nca JIMHEHHOTO MPOCTPAHCTBA, COACPKAIIETO
cOOCTBEHHBIE BEKTOPHI. BBOANUTCS MOHSATHE CIIEKTPa U MIPOCTOr0 CIEKTpa. Jloka3bIBaeTcsl TeopeMa o JTMHEHHOM
peoOpa3oBaHUU C MPOCTHIM CIEKTPOM.

OnpenesieHue JUHEHHOr0 0TOOpPaKeHUs U JTMHEHHOT0 NMpeodpa3oBaHMsl JUHEHHBIX IPOCTPAHCTB.
Koopannatsl 00pa3a BeKkTOpa Npu JUHEHHOM Npeodpa3oBaHMH.
JlaeTcs onpezieneHre JIMHEHHOro 0TOOpaXKeH s, AEUCTBYIONIETO U3 OTHOTO JMHEHHOI0 IPOCTPAHCTBA B IPYTroe
Y JIMHEWHOT0 NpeoOpa3oBaHus, IEHCTBYIOIIETO B IMHEWHOM IPOCTPAaHCTBE. BBIBOAATCS CBOWCTBA IMHEHHOTO
peoOpa3oBaHus U MPUBOJATCS IpUMephl. PaccmaTpuBaeTcst MaTpula JIMHEHHOTO peoOpa3oBaHus B JaHHOM
0as3uce U yCTaHABIMBAETCS B3AUMHOE COOTBETCTBUE MEXTy MaTpULIAMHU U JINHEHHBIMU NPEOOPA30BAHUSIMH.
JlaeTcst MaTpU4Has 3aMUCh JIMHEHHOTO MpeoOpa3oBaHMUs.

CBsi3b MaTpPHIl JTMHEIHOT0 Npeo0pa30BaHMs B Pa3HbIX 0a3MCaX KOHEYHOMEPHOI'0 JMHEIHOr 0
npocrpancta. Onepauuu HajJ JHHEHHBIMH NPe0OPa30BAHUSAMH.
BriBoauTCs CBA3H MEKIY MaTpUIlaMU JTAHHOTO JIMHEHHOTO MpeoOpa3oBaHus B ABYX Napax 06a3ucos. Broasarcs
JEeUCTBUS C TMHEHHBIMU NIPe0OPa30BaHUAMMU: CIOKEHNUE, YMHOKEHHE Ha DJIEMEHT OCHOBHOT'O 1OJIsl, YMHOKEHHE
JMHEWHBIX TpeoOpa3oBaHuii. JlOKa3bIBaIOTCS UX CBOICTBA.

Anpo u 001acTH 3HAYEHUI JTMHEIHOr0 npeodpa3zoBanus. HeBbIpo:kIeHHbIE JIMHEITHOTO
npeodpazoBaHus.
JlaeTcst onpenenenue o01acTy 3HaYCHUH TMHEHHOTO TTpeoOpa3oBanus. [loka3piBaeTcs, 4T0 00JaCTh 3HAUCHUI
JUHENHOTO Mpeo0pa30BaHUs SABIISAETCS JMHEWHBIM MOAIPOCTPAHCTBOM JIMHEHHOTO MPOCTPAHCTBA.
Omnpenensiercss pa3MepHOCTb 00acTH 3HAUEHUH TMHEHHOTO MpeoOpa3oBaHus. BBonuTcs onpeneneHue sapa
JTMHEWHOTO mpeodpa3oBanus. [lokas3pBaeTcs, 4TO SAAPO JTMHEHHOTO MPEoOPa30BAHNS SBISIETCS JIMHEHHBIM
MOJNPOCTPAHCTBOM JIMHEWHOTO IpocTpaHcTBa. Onpesensercs pa3MepHOCTD sijipa JIMHEHHOro MpeoOpa3oBaHus.
Jlaetcs onpeseneHne HEBBIPOKICHHOTO JTMHEHHOTO MpeoOpa3oBanHus U GOPMYIUPYIOTCS yCIOBHS
HEBBIPOXKIEHHOCTH JIMHEHHOTro MpeoOpa3oBaHusl.

CoOcTBeHHBbIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPbI JIMHEIHOr0 npeodpa3oBanns. JInneiinbie
npeodpa3oBaHUsA C IPOCTHIM CIIEKTPOM
OnpenensitoTcst COOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO TpeoOpa3oBaHus,
paccMaTpuBalOTCsA UX CBOMCTBA M CIIOCOOBI HaxoxAeHUs. PaccMaTpuBaroTcsi cBolicTBa 6a3uca JTMHEIHOTO
MIPOCTPAHCTBA, COAEPIKAILETO0 COOCTBEHHBIE BEKTOPBI. BBOIUTCS MOHATHE CIIEKTPa U MPOCTOTO CIIEKTPA.
JlokasbIBaeTcst TeopeMa O JINHEHHOM NMpeoO0pa3oBaHUU € POCTHIM CIIEKTPOM.

KT-1
B paboty BKIIIOUEHBI 3aJaHUS CIIEAYIOIUX TUIIOB!



1) IlpoBepuTs, 4TO TaHHOE OTOOPAXKEHUE SBIISIETCS IMHEHHBIM ONEpaTOpOM.

2) Haiitu MaTpuily TUHEHHOTO OTlepaTopa, €ciu JaHbl 0a3UChl B IMHEHHBIX MMPOCTPAHCTBAX U MIPABUJIO,
3aJ1alolIee ONeparTop.

3) OmnepaTop 3a/1aH MaTpUIIeH B OJHOM mape 6a3uCcoB, HAWTH €0 MAaTPHUILy B IPYTOM mape 6a3ucoB.

4) Haiitu koopiuHaThl 00pa3a BEKTOpa, €CIIU JJaHbl KOOPIAMHATHI CAMOT'0 BEKTOPA MM HA000POT.

5) Haiitu sinpo 1 061acTh 3HaYEHUH JIMHEHHOTO OnepaTopa, 3aJJaHHOro JTU00 MaTpuLei, 1100 MPaBHIOM.
6) Haiitu coOcTBEeHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO TPeoOpa3zoBaHusl.

Paznea 9.
B aToM paznene onpezensieTcs CKaIsipHOE POU3BEICHUE BEKTOPOB B IMHEHHBIX MPOCTPAHCTBAX HAJ MOJIIMHU
JCUCTBUTEIBHBIX U KOMIUIEKCHBIX Yucell. B mepBoM ciiyyae JIMHEHHOE MPOCTPAHCTBO HA3bIBACTCS CBKIINIOBBIM,
BO BTOPOM - YHUTApHBIM. M3y4aroTcs €BKIMIOBBI BEKTOPHBIE IIPOCTPAaHCTBA. PaccMaTpuBaroOTCs IPUMEDSI,
CBOIiCTBa U CHOCO6LI 3alaHuA CKAJIIPHOTI'O MPOU3BCACHUS, BBOAATCS NOHATUA JJIMHBI BEKTOPA, yIijia MCXKIY
BEKTOpPaMH, OPTOTOHAIBHOCTH BEKTOPOB, OPTOTOHAIILHOTO JIOMIOJTHEHUsT BeKTopa. PaccmarpuBaercst
OPTOHOPMHPOBAHHBIN 0a3KC U €0 CBOMCTBA. M3y4yaroTcs YacTHBIC BUIBI JIMHEHHBIX MTPeoOpa3oBaHuit
€BKIIU0BA MTPOCTPAHCTBA:
1) mpeoOpa3zoBaHue, CONMPSHKEHHOE TAaHHOMY JIMHEHHOMY TpeoOpa3oBaHus,
2) camoconpsHKeHHBIC TUHEHHBIE TIPe00pa30oBaHus,
3) opToroHaNBHBIE PEOOPA3OBAHMSL.
PaccMmaTpuBaeTcs mocTpoeHre OPTOHOPMHUPOBAHHOTO 0a3nca, OPTOTOHATIBLHOTO JOTIOTHEHUS U OPTOTOHAILHOM
COCTABJISAIONICH BEKTOpa HA MOIPOCTPAHCTBO.

CxkansipHoe nNpousBe/ieHHe BEKTOPOB B JIMHEHHOM npocTpaHcTBe. OnpeesieHne eBKJINI0BbIX H
YHUTAPHBIX npocTpancTB. Matpuna I'pama. BBeaeHue MeTpuKku.
Jlaetcs onpezienieHne CKaIsIPHOTO MPOU3BECHHS B JIMHEHHOM MPOCTPAHCTBE HAJl TIOJIEM JIEHCTBUTENBHBIX
(KOMIUIEKCHBIX ) YHCell, BBIBOJISITCS €0 CBOMCTBA, MPUBOAATCS pUMepHhl. JlaeTcs onpeneneHne eBKInI0Ba
(yHuTapHoro) npocrpasnctsa. I[IpuBoasaTcs cniocoObl 3a1aHNs CKAIIPHOTO MTpOU3BeieHus. BBoauTcst matpuia
I'pama, paccmaTpuBaroTCs €€ CBOMCTBA.

OpTOroHaJILHOCTH BEKTOPOB B €BKJINA0BOM NPpocTpaHcTBe. [JJInHA U yroJ Me:k1y BeKTOpamMu.
OpToHOpMHpPOBaHHBIE 0A3MCHI.
JlaeTcs onpeneneHue AIMHbBI BEKTOPA, YIJIa MEXAY BEKTOpAaMU U OPTOTOHAJIbHBIX BEKTOPOB. BriBoIATCS
CBOMCTBA OpTOroOHaJIbHBIX BCKTOPOB. PaCCManI/IBaCTCSI MOHATHUEC OPTOrOHAJILHOTO AJOIIOJHCHUSA U
OpPTOTOHAJILHOM COCTABJISIFOIIEH BEKTOpa Ha MOAMPOCTPAHCTBO. BBOIUTCS MOHSATHE OPTOHOPMHUPOBAHHBIX
6aszucoB. Jloka3eiBaeTcsa Teopema: J1ro00it 6a3rc MoxeT ObITh OpTOHOpMHpPOBaH. BriBoautcs popmyna
CKaJISIPHOTO MPOU3BEICHUSI B OPTOHOPMHUPOBAHHOM Oa3uce.

OpToronajibHble, CONPSIKEHHbIE M CAMOCONPSIZKEHHbIE JTNHEHHbIe MPe00Pa30BaHUs eBKJINI0BBIX
NMPOCTPAHCTB.
BBonutcs omnpeienieHne OpTOroHaIbHOTO PeoOpa3oBaHus eBKIIMIOBA IPOCTPAHCTBA, TOKA3bIBAIOTCS HX
CBOMCTBa M crIOCO0BI 3aqanus. Onpenensercs MaTpuiia OpTOroHaJIbHOTO MPeoOpa3oBaHus. Y CTaHABIUBACTCS
CBSI3b MEX/Y OPTOTOHAJIbHBIMU NPE00Pa30BaHUSIMU ¥ OPTOTOHAJIBHBIMU MaTPULIAMHU, €CITH 3a(PUKCUPOBaH
OPTOHOPMHPOBAHHBIN Oa3uC.
BBoaurcs onpeenienne mpeoOdpa3oBaHus CONPSHKEHHOTO JAHHOMY JIMHEHHOMY Ipeo0pa3oBaHHIo,
paccMaTpHBAIOTCS CBOWCTBA TAKOTO MPpeoOpa3oBaHus U ero Matpuia. Kak 4yacTHBIN cilydail paccMaTpUBalOTCs
CaMOCOIIPSKEHHBIE TIPE0OPa30BaHMs U MX MaTPUIIBL.

KT-2
B paGoty BKIIIOUEHBI 3aJaHHS CIETYIOIUX THIIOB:



1) Onpenenuts Oyaet nu nanHast popMyina (WK IpaBUIIO) 3aaBaTh CKAISIPHOE MIPOU3BEACHUE B TAHHOM
JIMHEWHOM IIPOCTPAHCTBE.
2) Haittu matpuiry ['pama 1aHHOTO CKaJIsIpHOTO MPOU3BEACHUS I TAaHHOTO 0asuca.
3) Haiitu ckanspHoe mpou3BeieHUsl JaHHBIX BEKTOPOB, €CIIU OHO 33/1aHO

a) Matpuuei ['pama,

0) hopmyoii.
4) HaliTH ITTUHY BEKTOpPA WIIM YTOJ MEXKIY BEKTOpaMH, €CJIH 3a/1aH0 CKaJISIpHOE ITPOU3BEICHHUE.
5) Ha ocHOBe maHHOU TUHEHHO HE3aBUCUMOM CHCTEMBbI BEKTOPOB MOJYYUTh OPTOTOHATBHBIN
(opTOHOPMHUPOBaHHBII) Ga3ucC.
6) HaiiTu opTOroHanbHyI0 IPOEKIIHIO JAaHHOTO BEKTOPY Ha MOAIPOCTPAHCTBO.
7) HaiitTu opTOroHaJIbHYIO COCTaBIISIONIYIO JAHHOTO BEKTOPY Ha MOAMPOCTPAHCTBO.

Pa3nen 10.
B sTom paznene naercs onpenenenue OunuHeitHoi ¢popmbl. KBaaparuunas popma onpesenseTcs Kak YaCTHBIN
citydail cMuMMeTpruecKoi ounmHerHol (popmel. PaccMarpuBaroTcest CBOMCTBA U CIIOCOOBI 3aaHUS
KBagpaTuaHOM hopmel. JlokaszbiBaeTcst TeopeMa o MPUBEICHUH JII000H KBaApaTHUYHOU (HOPMBI K
KaHOHUYECKOMY U HOpMaJlbHOMY BHJaM. [l KBaApaTUUHBIX (GOPM HaJ MOJEM JEHCTBUTENIBHBIX YUCEI
paccMaTpuBaeTCs 3aKOH MHEPLIUU.

bununeiinbie popmbl.
Haercs onpenenenue ounuHerHon Gopmbl. BBoauTcs marpuna ouinrHeiRHON (HOpMBI U MPUBOIUTCS MaTpUYHAS
3anmuch Gopmel. PaccmarpuBaroTcs cuMMeTpryeckie OMmHeHbIe GOpMbI M MX KaHOHWYECKHI U HOPMAaJIbHBIN
BH/JIBI.

KBagparuunbie ¢gopmbl. [IpuBenenue kBagpaTuuHoii (pOPMbI K KAHOHMYECKOMY U HOPMAJILHOMY
BHJAaM. 3aKOH MHEPLUHHU JeHCTBUTEIbHBIX KBaJAPATHYHBIX Gopm.
Jlaetcs onpezeneHne KBapaTHuHON (HopMBbl U ee MaTpuilbl. [IpUBOAUTCS MaTpUUHAas 3alMCh KBaIPAaTUYHOM
¢dbopmbl. BeiBoauTcest popmyiia, CBA3BIBArOIIAs MATPHIIBI KBAIPATUIHON (OPMBI B pa3HbIX 0azucax
(mpeoOpa3oBaHre MATPHUIIbI KBaIpaTUUHON GOPMBI IPHU HE BPOKICHHOM IIPE0Opa30BaHUU EPEMEHHBIX ).
Jloka3bIBatOTCS TEOPEMBI 1) 0 MpUBEIEHUH KBaIPATUYHOM (POPMBI K KAHOHMYECKOMY U HOPMAJIbHOMY BU/IaM,
2) 3aKOH MHEPLUHU JACUCTBUTEIBHBIX KBAIPATUYHBIX (HOPM.

KT-3

HUTOI'OBOE KOHTPOJIBHOE MEPOITPUATHUE
Kaxniplif 6ueT cofepXuT Tpu TEOPEeTUYECKUX BONPOCA U JiBa MPAKTUYECKHX:

1) Teopetnueckuii Bonpoc u3 Temsl "JIuHeiHble npeodpazoBaHus IMHEWHBIX MpocTpaHcTB'- 10 0anos;

2) TeopeTuueckuii Bompoc u3 Tembl "EBKIMI0OBBI M YHUTApHbBIE MPOCTPAHCTBA U UX Mpeodpa3zoBanus"- 10
0aJlIoB;

3) Teoperuueckuii Bonpoc u3 Temsl "buninHeiinbie n kBagpatuunblie Gopmbl” - 10 Gannos

4) IlpaxTtuueckoe 3agaHue 1o ogHou u3 teM 1-3 - 10 6amios.



6. MeToanueckue YKa3aHus AJ151 00yYaIOUIMXCH 110 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 JUCIUIJINHE

[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. [Ipockypsikos 1. B. CoopHuK 33124 10 THHEHHOH anredpe:yuednoe nocodue/U. B. IIpockypskos.-CaHKT-
[etepOypr:Jlans,2008, ISBN 978-5-8114-0707-1.-480.

3. Anrebpa u aHATUTHYECKasi TEOMETPHS B IpUMEpax M 3aj1adax : yueoHoe mocoowue / P. d. Axsepaues, M. I'.
Axwmanees, H. A. T'asusymun [u ap.]. — Kazans : Kazanckuii HalmoOHaIBHBIA UCCIEI0BATEIbCKUN
TexHojoruueckuit yausepcuret, 2009. — 89 c¢. — ISBN 978-5-7882-0707-0. — TekcT : 37€KTPOHHBIH //
OnekTponHo-0mbmmoreyHas cucrema [PR BOOKS : [caiit]. http://www.iprbookshop.ru/63676

4. AHaiuTHYeCKas TeOMETPHS : TPakTUKyM. YdyeOHoe nmocodue / E. b. Mansimena, A. YO. Jlemun, JI. O.
Opumirep, P. 3. Xaitpymnua. — MockBa : MOCKOBCKHIT TOCYJapCTBEHHBIN CTPOUTENIBbHBIN YHUBEpcUTeT, DbC
ACB, 2014. — 99 c. — ISBN 978-5-7264-0826-2. — TeKcT : 2JIeKTpOHHBIH // DIEKTPOHHO-ONOINOTEIHAS
cuctema [PR BOOKS : [caiit]. http://www.iprbookshop.ru/26850



9. Ilepeuennb pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIHUILINHBI

http://window.edu.ru/ Eannoe okHO gocTymna k 06pa3oBaTeIbHBIM pecypcam
http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypceol ans [ITHUY
10. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX IPH OCYIIECTBJICHUHN
00pa30BaTeJIbHOIO MpoIecca Mo JAMCHUIINHE

OO6pa3zoBarenbHbIi MpoIece MO AUCHUILTUHE AJIredpa U aHAJTUTHYECKAsl FTeOMeTPHUsl Iperoiaraer
HCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro o0ecredeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTYII B pexuMe on-line B DnekTpoHHyI0 6ubinoreunyto cucremy (3bC);

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

Heob6xoaumoe nuiieH3noHHOE 1 (W) CBOOOTHO PacTIpOCTPaHIEMOE MPOTPaMMHOE 0OecTIieueHue:

- MPUJIO’KEHHE TTO3BOJIAIOIIECE MPOCMATPUBATh U BOCITPOU3BOANTH MearakoHTeHT PDF-(daitnoB «Adobe Acrobat
Reader DCx»;

- o¢ucHsli naket npusoxxkeHuit «LibreOffice».

IIpu ocBOCHMM MaTepHalia U BBIIOJHEHU 3aJaHUH 110 JUCLHUIUIMHE PEKOMEHIYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyqaromuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3zanuu AUCTAHIIMOHHOMN paOOTHI U MTPOBECHUH 3aHATHI B PEXKUME OHJIAH MOTYT
UCTIOJIb30BAThCS:

cucteMa BuIeoOKOH(pepeHIIcBsI3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTEePHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BUJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPSEMbIE 3a/1aHUs,
3aJJaHus JJ11 COBMECTHOM paboTHI.

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

11. Onucanue MaTepUaJIbHO-TEXHUYECKO 0a3bl, HEO0OXOAUMOM /IJIS OCYIIECTBJICHUS
00pa3oBaTeJILHOTO MpoLecca Mo JUCHUILIHHE

J11s TIeKIMOHHBIX 3aHATUN TpeOyeTcs ay IMTOpHsl, OCHAIIICHHAS MTPE3EHTAIIMOHHON TEXHUKOU (TIPOEKTOp, IKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaMMHBIM 00€CIIeYeHUEM, MEJIOBOM (1) UM MapKepHOM
JIOCKO.

Jliig ipoBeIeHUs MPAKTUYECKUX 3aHATHH - ay TUTOPHS, OCHAIIIEHHAs! IPE3EHTALIMOHHON TEXHUKOH (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM ITPOrpaMMHBIM 0OecIieYeHuEM, MEJIOBOH (1) WIIM MapKepHOH
JIOCKOM.

Jlig rpynnoBbIX (MHAMBUYAJIbHBIX) KOHCYIbTALUN - Ay AUTOPHSI, OCHAILIEHHAs PE3EHTAllMOHHON TEXHUKON
(poeKkTop, 9KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM POTPAMMHBIM 00ECTIEYeHHEM, MEJIOBO (1) Win
MapKEepHOH JOCKOM.

Z[J'Iﬂ MMPOBCACHUA TCKYIICT'O KOHTPOJIA - Ay AUTOPHA, OCHAIIICHHAA MEJI0BOM (I/I) NN MapKCpHOﬁ JIOCKOIA.

CamocTosiTenbHast paboTa CTyACHTOB - ayAUTOPUS, OCHALIICHHAs] KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTHIO
MOJKIIFOUEHUS K ceTh «THTepHeT», ¢ 00eCIIeYeHHBIM JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIMOHHO-
o0Opa3oBarteibHYI0 Cpely YHUBepcuTeTa, nomeiienuss Hayunoit oudauorexu [TTTHNY.
[Tomemenust Hayunoi 6ubnuorexku [ITHUY mist oGecriedenHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, xopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA 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



@oH/IbI OLIEHOYHBIX CPEJCTB /JIsl ATTECTAIMHU MO TUCHHILIHHE
Aare0pa u aHaJIUTHYECKAs] TeOMeTPUs

I[lnanupyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIUM.
NuaukaTopbl M KPUTEPHUU UX OLleHUBAHUS

OIIK.1

Cnoco0eH npuMeHSATh (PyHIaMeHTAJbHbIE 3HAHUS, N0JIyYeHHbIE B 00/J1aCTH MATEMATHYECKUX H
(nJ1M) ecTeCTBEHHBIX HAYK, H HCI0JIb30BAaTh UX B NPO(eCCHOHAIbHO 1eATeJIbHOCTH

Komnerenuus I[Inanupyemble pe3y/bTaThl Kpurepun oueHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.3 3HATD: HeynoBJjieTBopures
Hcnonbs3yer He 3HaeT ocHOBHBIE TOHATHSA, KOHIICTIIIHH,

MPAKTUYECKUIN OTBIT
perieHus: CTaHAAPTHBIX
3a71a4 MaTEMAaTHYECKUX U
(WJ1M) eCTEeCTBEHHBIX
HayK

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

YMETh:

[IPUMEHATh MaTEMAaTUYECKUE
METO/Ibl ¥ MOJIENH K aHAJIU3Y
areOpanyecKux u
TCOMETPUYECKHX 3a4a4 JAJI UX
ONMCAaHUA U IOHUMAaHUs, YMETh
IPUMEHSATb METO/IbI aJIreOphl U
AQHAJIUTUYECKON r€OMETPUH U
pelaTh 3a1a4y U3 pa3JciioB
MaTEMaTHYECKOT0 aHAIU3A.

BJIAJIETD:

HaBBIKAMU pEIIECHUS 3a/1a4
anreOpbl U aHATUTHYECKOM
TeOMETPUH.

PE3yJIbTAThI, 33]Ja4 U METO/IbI aIreOphl U
aHanuTU4YeCcKOoM reomeTpuun. He ymeer
MPUMEHATh MATEMATHYECKUE METOJIBI M MOJIETN
K aHAJIM3y anreOpandecKux U TeOMETPUICCKUX
3a/1a4 JJI UX OMHCAHUS U TIOHUMaHUs, YMETh
MIPUMEHSATh METO/IbI aJTeOpPhl U AHATTUTUYECKOM
T€OMETPUU U PEIIaTh 3aa4u U3 Pa3/iesioB
MareMaTU4ecKoro aHainusa. He Bianeer
HABBIKAMU PEUICHHUS 3a/1a4 aJreOpsl U
AHAJIMTUYECKON TEOMETPUMU.
YnoBaerBopuTeabH
Nwmeet He mosHBIE TTPEICTABICHUS 00
OCHOBHBIX TTOHSTHUSX, KOHIICTIIIUSX,
pe3ynbTaTtax, 3aJa4ax ¥ MeTo/1ax anreOpsl U
aHanutudeckor reometpun. Cnabo ymeer
MPUMEHATh MATEMATHUYECKUE METOJIbI M MOJIETH
K aHaIHN3y aIre0panyecKux U TeOMETPUUECKUX
3aJa4 JUIsl UX OMKCAHUS ¥ IOHUMAaHUs, c1abo
yMEET MPUMEHATh METObI AJIreOphI U
AHAJIMTUYECKON Tr€OMETPHUH U peliaTh 3aJa4u U3
pa3zienoB MaTEMaTUYECKOTO aHaIu3a. YacTuuHO
BJIQJICET HABBIKAMHU PEIICHUS 3a/1a4
MaTeMaTUYeCKOro aHan3a.

Xopouo
CdopmupoBaHHbIe, HO COJEpKaAIINE OTAETbHbIE
poOebl MpeACTaBICHUST 00 OCHOBHBIX
MOHATHUAX, KOHIEIIIUAX, pe3yJIbTaTax, 3a1a4ax
Y METO/IaX alNreOpbl U aHATUTHYECKOM
T€OMETPUHU, XOPOIIIO YMEET MPUMEHSITh
MaTeMaTUYECKUE METOJIbI U MOJIEIH K aHAIHU3Y
anredpandyeckux U reOMETPUUECKUX 3a/1a4 JJis
MX OMHCAHMS U IOHUMAHMSI, YMETh IPUMEHSATh
METO/IbI aNTeOphl M AaHATUTHYECKON reOMEeTpUU
U pelaTh 3a1a4d U3 pas3iesioB




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kputepun oneHuBanus pe3yibTaToB
00y4eHust

Xopomuo
MaTeMaTUYECKOro aHanusa. JloctaTouna
XOPOIIIO BIIaJCeT HABBIKAMU BBIYUCIICHUS,
pelIeHus 3a1a4 anreOpbl U aHaTUTHYECKOM
TCOMETPHUH.

OT1anyHoO
OTIMYHO 3HAET OCHOBHBIE OHATHS,
KOHIEIIINH, Pe3yIbTaThl, 33]]a41 U METOIbI
anreOphl ¥ AHATUTUYECKON TEOMETPHH.
CB0OOAHO MPUMEHSET MaTEeMAaTHUYCCKHE
METO/Ibl U MOJIETIH K aHANIU3y alreOpandyeckux u
T€OMETPUUYECKHX 3aJ1a4 JJI UX OMHCAHUS U
MMOHUMAaHUs, yMEET MIPUMEHSITh METOIbI
areOphl U aHATUTHICCKOW TEOMETPHH U
pelIaTh 3aa4M U3 pa3aeiioB MaTeMaTHIECKOTO
a"Haym3a. CBOOOIHO BJIaJIcET HABLIKAMU
pEIICHNUs 33a]1a9 aareOphl M aHATUTHISCKON
TC€OMETPHH.

OIIK.1.2
OcymecTBisieT
NEepBUYHBII cOOp U
aHaJIM3 MaTepuana,
UHTEPIPETHPYET
pa3u4YHbIe
MaTeMaTHYECKUE
¢buznvecKkue 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 OHATHS TEOPUU AJIreOphl U
aHAJIMTUYECKOU T€OMETPUH, OTIPEAETICHUS U
CBOMCTBAa MaTeMaTUYECKHX OOBEKTOB B ATHX
o0sacTsX, GOPMYIUPOBKH KIFOUEBBIX
YTBEPKIACHUM, METOJIbI UX J10Ka3aTEIbCTBA,
BO3MOYKHBIE cpepbl uX npuioxenuil. He ymeer
pelaTh 3aJ1a4i BEIYMCIUTEIBLHOIO XapakTepa B
obnacTu aireOphl U aHATUTHYECKOU
reoMeTpun. He BinageeT HaBbIKaMu pelieHus
CTaHJIAPTHBIX 3a/1a4 anreOpbl U aHATUTHYECKON
TE€OMETPHH.

YnoBiaerBopuTebH
HmeeT He moyHbIE IpEACTaBICHUS 00
OCHOBHBIX TIOHATHUSAX TEOPUU ANTreOphl U
aHAJIMTUYECKOW T€OMETPUH, OTIPEACTICHUSIX U
CBOMCTBAaX MaTeMaTUYECKUX OOBEKTOB B ATHX
00macTsax, GOpMyITHPOBKAX KITFOYEBBIX
YTBEPKICHUM, METOJIaX UX JI0Ka3aTeIbCTBa,
BO3MOXHBIX c(ep ux npuioxenuid. Cnadbo
YMEET peliaTh 3a/1a4y BIYUCIUTEIILHOTO
XapakTepa B 00JacTu anreOpsl 1
AHAJIMTUYECKON reomeTpun. YaCTUYHO BiIageeT
HABBIKAMU PELICHUS CTaHJAPTHBIX 33724
anreOpbl U aHATUTHYECKOW T€OMETPHH.

Xopouo

CchopmupoBaHHbIe, HO COJIEpKAIIUE OT/IEIbHbIE




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kputepun oneHuBanus pe3yibTaToB
00y4eHust

Xopomuo
POOEITBI MPEACTABICHUS 00 OCHOBHBIX
MOHATHUSAX ANreOpbl U aHAIUTHYECKOM
TE€OMETPHH, ONIPEAEIEHUSAX U CBOMCTBAX
MaTeMaTHYeCKUX 0OBEKTOB B ATUX 00JacTsX,
(bopMyIMpOBKaX KIHOUEBbIX YTBEPKACHUH,
METO/AX MX JI0Ka3aTeIbCTBA, BO3SMOXHBIX cep
UX NPUIIOKEHUH. XOpOoIlo yMeeT penaThb
3aJ]auu BBIYMCIMTEIBHOTO XapaKkTepa B 00J1acTH
anreOpbl U aHATUTUYECKONW T€OMETPHH.
JIOCTaTOYHO XOPOIIO BJIaZICET HABBIKAMU
pelIeHns CTaHAapTHBIX 3a/1a4 aJreOpsl U
AHAIIMTUYECKOU T€OMETPHH.

OtanuHo
OTIN4YHO 3HAaET OCHOBHBIE IIOHATHS TEOPUU
anreOppl ¥ AHAIUTUYECKOW F€OMETPUH,
OTIpe/ieNICHUs] U CBOMCTBA MaTEMAaTUYECKUX
00OBEKTOB B 3TUX 001aCTAX, (POPMYITHPOBKU
KIIFOUEBBIX YTBEPKACHUN, METOBI UX
JI0Ka3aTeIbCTBA, BOBMOXKHBIE CEephl UX
npuioxeHnid. CBoOO0HO pemraeT 3a/1a4u
BBIUMCIIUTENILHOTO XapakTepa B 00JacTu
anreOpbl U aHATUTHYECKONW T€OMETPHH.
CB000/1HO BJIa/Ie€T HaBBIKAMH PEILICHHS
CTaHJAPTHBIX 3aJa4 aJlreOpbl U aHATUTHYECKON
T€OMETPHH.

OIIK.1.1

[Tpumensiet 6a3oBbIe
MOHSITHS, OCHOBHYIO
TEPMUHOJIOTHIO U 3HAHUS
OCHOBHBIX TTOJI0KEHUH U
KOHIIEHIINHA B 00/1aCTH
MaTEeMaTUYCCKUX U
€CTECTBEHHBIX HAYK

3HATD: ocHOBHEIE TOHATHS,
KOHIIETIINH, PE3yJIbTaThl, 3a7aUn
Y METObI anredpsl U
AQHAJIUTUYECKON F€OMETPHH.

YMETD: pemats cTangapTHbIE
3a/1a4u anreopsl U
AQHAINTUYECKOW T€OMETPHH.

BJIAJIETD: HaBbIKaMu perieHus
3aja4 anreOpbl U aHATUTUYECKON
TEOMETPHH.

HeynosiierBopuren
He 3HaeT oCHOBHBIE MOHSTHS, KOHIIEIIUH,
PE3yNIbTAThI, 33]Ja4H U METO/IbI aIreOphl U
aHanuTHdeckou reomerpun. He ymeer pemars
CTaHJIapPTHBIE 33Ja4u aJIreOpsl U
aHaJMTU4YECKOM reomeTpuu. He Bianeer
HaBbIKaMU PELICHUs 33/1a4 aJireOpsl U
AHAIIMTUYECKOU T€OMETPHH.

YnoBaerBopuTebH
Hwmeet He mosiHbIe npeAcTaBIeHUs 00
OCHOBHBIX IIOHATHUAX, KOHLIETIIUAX,
pe3ynbTaTtax, 3aJa4ax 1 METo/1ax ajireOpsl U
aHanuTH4eckoit reometpun. Cinabo ymeer
pelaTh CTaHAapTHHIE 3a7a4u aJIreOpsl U
AHAJIMTUYECKON reomeTpun. YaCTUYHO BiIageeT
HABBIKAMU PELICHHUS 3a/1a4 aJreOpsl U
AHAJIMTUYECKON T€OMETPUMU.

Xopouo

CdhopmupoBaHHbIe, HO COJICPKAIIUE OT/ICIbHbIC




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kputepun oneHuBanus pe3yibTaToB
00y4eHust

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 MPOMEKYTOYHOM aTTecTAlu
Cxema gocTaBku ;. ba3zoBas

Buja MeponpusiTusi MPOMeKYTOYHOI aTTecTAlMU : DK3aMeH

Crnoco0 npoBeeHusi MEPONPUSITHS MPOMEKYTOUHOM aTTecTanuu : OleHKa 10 JUCIUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlH ONPEENSIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOTNPHUITUSIX, POBOJIUMBIX B T€UEHHE YUYEOHOTO TIeprO/Ia.

MaxkcuMajibHOEe KOJITHYecTBO 0aioB : 100

KonBepranusi 60a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 45 10 60
«HEeY10BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 45 Oaiia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(mHAUKaTOP) TeKYIero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb BXOJHOU KOHTPOJIb CrnoxeHue BEKTOpOB. Y MHOXKEHHE BEKTOpA
Bxoanoe TectupoBanmne Ha JIelicTBUTENbHOE YKcio. CKalsgpHOe

npousBesieHue BeKTopoB. CBOMCTBA
TPEYrOJIbHUKOB U NapaJljIeIOrpaMMOB.
IIpu3Haky nmapajuieaIbHOCTH U
NEPIEHIUKYJIAPHOCTU IIPSIMbIX Ha
1ockocTH. [Ipu3Haku napanaenbHOCTH U
NEPIEHIUKYJIAPHOCTH IUIOCKOCTEN.
IIpu3Haky nmapajuieaIbHOCTH U
NEPNEHIUKYJIAPHOCTH IPSIMON U
IJIOCKOCTH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIe MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TOJIOXKCHHUH U
KOHUENIMI B 06s1acTu
MaTeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIbIT
pelieHus CTaHAapTHHIX 3aa4
MaTEeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBIsSIET IEPBUYHBIN COOp U
aHaJlu3 MaTepuana,
MHTEPIIPETUPYET Pa3INyuHbIe
MaTeMaTHYecKue U pu3nYecKue
00BEKThI

KT-1
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

JlefcTBUS ¢ KOMIUIEKCHBIMM YHCIIAMU.
Omneparuu HaJl MaTpUIIAMU.

OnemeHTapHBIE TPe00pa3oBaHUs
matpuilsl. Haxoxxnenue oOpaTHon

Matpulsl.Perenne MaTpu4HbIX
ypaBHeHul. [IpuBenenue maTpuib

CUCTEMBI JINHEWHBIX YPaBHEHUH K
TPEYTrOJIbHOMY BUAY WIHM BUAY TPAELNH.
VYcnoBus pa3pelinMOCTH CUCTEMBI
JIMHEWHBIX YpaBHEHUN. 3alTUCh CUCTEMBI

ypaBHEHHUH 10 MPeoOpa30BaHHON
Mmatpuiie. HaxoxxaeHue o01ero pemeHus

cucTeMbl ypaBHeHu. Onipesiesienue u
CBOWCTBa onpeAenuTens. Beruucinenue

oTIpeieIUTENeH JTF000T0 MOPsIKaA C
HCIOJIL30BAaHHUEM MX CBOUCTB. Pemenue

CHUCTEM JIMHEHHBIX YPaBHEHUM 11O
dbopmymam Kpamepa, merogom ['aycca u
MaTPUYHBIM METOJIOM.

OIIK.1.1

[Tpumensier 6a30BbIC TOHSTHSI,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAaHUS OCHOBHBIX MOJIOKEHUN U
KOHIICTIIIUiT B 001acTH
MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTHYECKU OTIBIT
peIIeH s CTaHIAPTHBIX 3a/1a9
MaTeMaTU4eCKuX U (WIJIH)
€CTECTBEHHBIX HAyK

OIIK.1.2

OcyiecTBisieT IEPBUYHBINA cOOp U
aHaJlM3 MaTepuarna,
HUHTEPIIPETHPYET Pa3IUUHbIC
MaTeMaTHYecKue U GU3NIecKue
00BEKTHI

KT-2
3amuinaeMoe KOHTPOJIbHOE
MeponpusiTue

Ornpezenenre TUHEHHOTO MPOCTPAHCTBA.
JluHeliHas 3aBHCHUMOCTH W HE3aBHUCHUMOCTh
cUCTEMBbI BEKTOpoB. ba3uc nuneitHoro
npoctpancTBa. Koopauaatsl BeKTopa.
Martpuna nepexoaa. CBa3b KOOpAUHAT
BEKTOpa B pa3HbIX 0a3ucax. [lericTBusi C
BEKTOpaMHU B KoopauHaTax. JIunelinpie
MOATMPOCTPAHCTBA.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIE MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TIOJIOKCHHUH U
KOHIIEIIMI B 00J1aCTH
MaTeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeTr npakTU4eCKUN OIIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBisieT NepBUYHBIN cOOp U
aHalM3 MaTepuarna,
UHTEPIIPETUPYET pa3InyuHbIe
MaTeMaTHYecKue U Gu3nYecKue
00BEKTHI

KT-3
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

JlelicTBHS C BEKTOPaMHU B KOOPJIMHATAX.
KOJIJII/IHCapHBIC 1 KOMILIaHAPHBIC BEKTOPLI.
ba3ucel Bo MHOKECTBE BCeX
reoOMCTPUICCKUX BEKTOPOB, BO
MHO)KECTBAX KOJUTMHEAPHBIX U
KOMIUTaHApHBIX BEKTOPOB. [Ipoekuus
BEKTOpa Ha ock. CKaJIspHOE MIPOU3BE/ICHHE
reOMETPUYCCKIX BEKTOPOB, €r0 CBOMCTBA,
crnocoOb! Berumcienus. [Ipumenenue
CKJIIPHOTO TIPOU3BE/ICHUS K PEILICHUIO
3aga4. BekTopHOe npon3BeeHue
BEKTOPOB, €r0 CBOMCTBA, CIIOCOOBI
BBIYHCIICHUS U IPUMEHEHNE K PEIICHUIO
3aga4. CMelaHHOe IPOU3BEIEHUE
BEKTOPOB, €r0 CBOMCTBA, CIIOCOOBI
BBIYUCJICHUSA, IPUMCHCHUC K PCIICHUIO
3ajad.

OIIK.1.1

[Ipumensier 6a30BbIE TTOHSTHS,
OCHOBHYO TEPMHUHOJIOTHUIO 1
3HAHUS OCHOBHBIX TOJIOKCHHUH U
KOHIICTIIIMK B 001acTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTU4ECKUM OTIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTeMaTHYeCKHUX U (WIIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBISIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuaa,
WHTEPIPETHPYET Pa3TMIHbIE
MaTeMaTU4ecKue u Pu3ndecKue
00BEKTHI

KT-4
3ammmaeMoe KOHTPOJIbHOE
MeponpusiTue

Paznuunble BUIBI ypaBHEHUH IPSIMON HA
IJIOCKOCTH, YPaBHEHUM MIJIOCKOCTH.
B3aumHoe pacnonoxeHue npsMbIx Ha
IUIOCKOCTH, YTOJI MEXKIY IIPSAMBIMH,
paccTosiHue OT TOYKHU 70 MPSIMOH.
B3anmHoe pacnonokeHue miIoCKOCTeN,

Yroja Mexay mIOCKOCTAMU, paCCTOSAHUC OT
TOYKHU OO0 IJIOCKOCTH.




Komnerenuus Meponpusitue

KonTposmnpyemble 3jieMeHTbI

(MHaOMKATOP) TeKYLIero KOHTPOJIs pe3yJabTaTOB 00y4YeHHs
OIIK.1.1 HUTOT'OBOE Kommekcnsie uncna. Onpenenurenu.
ITpumenseT 6a30BbIe NOHATHS, KOHTPOJIBHOE Martputiel u neiictBus ¢ Humu. OOpaTHas
OCHOBHYIO TECPMUHOJIOTUIO U MEPOITPUATUE Marpuiia. JINHeHHbIE TPOCTPaHCTBA:
3HAHHS OCHOBHBIX TOJIOKCHAN ¥ | ITOroBoe KOHTPOJILHOE onpeJeeHue U CBOMCTBA. JInHelHas
KOHIICTILHii B 00J1aCTH MeponpusiTue 3aBUCHUMOCTh U HE3aBUCUMOCTb BEKTOPOB.
MaTEeMaTUYECKUX U €CTECTBEHHBIX Basuc IMHEHHOTO IPOCTPAHCTEa,
HayK KOOPMHATHI BEKTOpa. Marpuia rnepexoa,
OIIK.1.3

Hcnons3yeTr npakTU4eCKUN OIIBIT
pellIeHns CTaHAapTHBIX 3a/1a4
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HayK

OIIK.1.2

OcyiecTBisieT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3InuHbIe
MaTeMaTH4ecKue U (pu3ndeckue

CBSI3b KOOPJIMHAT BEKTOpPA B Pa3HBIX
6a3zucax. JlelcTBUS ¢ TeOMETPHUECKUMHU
BekTopamu. CKaJIIpHOE MTPOU3BEACHNE
reOMEeTPHUUECKUX BEKTOPOB. A UHHBIE U
NPSMOYTOJIbHbIE KOOpAUHATHI. AddruHHBIE
U METpUUECKHe 3aaun. Pa3nnynele
ypaBHEHHS IPSMOM Ha MJIOCKOCTH.
AddunHbIC 1 METpHUUECKHE 3a]]a49H HA
IpsIMble Ha MIOCKOCTH. PaznnuHbie

O0B6LEKTEL ypaBHEHUS IIIOCKOCTH. A (UHHBIE U
MCTPUUCCKHUC 3a/la4X Ha IPAMYIO U
IIJIOCKOCTB.
Crnenupukanusi MeponpusiTuid TEKyero KOHTPoJIf
BXOJHOHN KOHTPOJIb

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

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

ITpoxoanoii 6amt: 0

IToxa3zaTen oneHUBAHUSA

Banabl

3HAeT OCHOBHBIEC YTBEPKIACHUSI U TEOPEMBI IUIAHUMETPUU U CTEPEOMETPUH HIKOJIBHOTO Kypca 40

T€OMETPHUH.

3HAaeT OCHOBHBIE FreOMeTpHUecKHe (PUTYPhI Ha MIIOCKOCTH U B IPOCTPAHCTBE. Y MEET OCTPOUTH 30

4epTEXK U ONPEETUTh HE0OX0AUMbIE TapaMeTphl (PUTYPHI: TUIOIAAH, BBICOTHI, Pa Uy ChI
BIIMCAHHOW U OIIMCAaHHOM OKPY’KHOCTH, CBOMCTBA CPEIHEN JIMHUU.

3HACT OCHOBHBIC YTBCPIKACHUSA U TCOPCMEI LIKOJIbHOTO KypCa anre6pLI. YMmeer MMPONU3BOAUTH 30

anredpanveckue npeoOpa3oBaHusl U peliaTh ypaBHEHUS

KT-1

[IponoIKUTENIBHOCTE TPOBEACHUS] MEPOIIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHS: B 4aChl ayAUTOPHOH padoThI

MaxkcruManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHOU aTTecTauuu: 20

[IpoxoaHoii 6ain: 9

Ioka3aTey oLeHUBAHUA

Baaasl




Pemienue Bcex 3amaq pasaciia MmpaBUJIbHOC, ITOJIHOC, 000CHOBaH KaXObIN 11ar peUICHus.

20

YMeer npeAcTaBIsTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKON (hOpMe U BBITOIHATH JIIOObIE
orepaliy HaJl KOMIUIEKCHBIMHU YHCIaMH B TPUTOHOMETPUYECKOH U anreOpandeckoi popmax,
yMeeT MIPOU3BOIUTH ONEPALMHU HaJl MAaTPHULIAMH JIF00OH Pa3MEPHOCTH,YMEET pellaTh CUCTEMbI

JMHEWHBIX YpaBHEHUH JH000T0 Ynciia ypaBHEHUH 1 11000ro0 yrcia Heu3BecTHHIX. [IpH permenun

3aa4 JOITYyCKarOTCA apI/I(I)MCTI/IqCCKI/Ie OI_HI/I6KI/I, peIICHUC HEAOCTATOYHO 000CHOBAHO U SBIISICTCS
HCITIOJIHBIM.

15

YMmeer MMPEACTABJIATL KOMIIJICKCHOC YHUCJIO B TpI/IFOHOMeTpI/I‘{CCKOf/’I (bopMe U BBITIOJIHATH
Ornepanru YMHOXCHUSA, ACTICHUSA U BO3BCACHUS B LICIIYIO CTCIICHL HAaJl KOMIUICKCHBIMHA YHCJIaMU B
TpHFOHOMGTpH‘IGCKOfI (bOpMe,HpI/IMeHSIeT Pa3JIUYHbIC METOAbI BIYUCIICHU A onpeﬂennTeneﬁ a0

3ro MMopAaKa,yMECT IPOU3BOAUTL OIICpAllMH HAZl KBAAPATHBIMU U IPAMOYT'OJIbHBIMU MAaTpUIIAMU,

yMEET pelaTh CUCTEMbI JMHEHHBIX YpaBHEHUI J1000T0 YuClia ypaBHEHUH 1 11000ro0 yucia
HEM3BECTHBIX U 3aIHCHIBATh 00IIee pelIeHue.

YMeeT BBINOIHATH ONEepalliy HaJ KOMIUIEKCHBIMU YHCIaMHU TOJIBKO B anreOpanyeckoit popme,
MOJKET BBIUUCIIUTH OMPEAEIUTENb TOIBKO 2ro U 310 HOPsIIKOB,yMEET IPOU3BOAUTE ONEpaLiy HaJl
KBaJIpaTHBIMU MAaTPHULIAMHU,MOKET PEIINTh CUCTEMY JIBYX (TPEX) ypaBHEHMI C IBYMS (Tpems)

HEU3BECTHBIMH, UMEIOILYIO TOJIBKO €IUHCTBEHHOE PEIICHUE OJJHUM U3 TPEX coco00B:
MaTpUYHBIM METOZI0M, MeToZioM ["aycca unm metonom Kpamepa.

Pemenue momHoCTbIO HEBCPHO

KT-2

[TpoaomKUTEeTsHOCTD MTPOBEACHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus npoBeeHUSI MEPOTIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MakcumanbHbIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectauu: 10
[TpoxoaHoii 6amt: 5

Iloka3aTey OLHEeHUBAHUA

Baaasl

3HAET BCE ONPENEIICHMS], TEOPEMBI, IPUMEPHI IUHEHHBIX IPOCTPAHCTB. Y MEET ONPEACIUTD,
SIBJISIETCS JIW MHOYKECTBO BEKTOPOB JINHEWHBIM IIPOCTPAHCTBOM M KaKOBA €r0 pa3MEPHOCTh, YMEET
HaXOAUTh 0a3uc 3TOro npocrpancTna. Jlaércs nosHoe 000CHOBaHHUE PELICHUs, TIOTY4YEH
MIPaBUJIbHBIN OTBET.

10

3HaeT Bce OMPCACIICHUS, TCOPECMBI, IPUMCEPbI JIMHEHUHBIX IMPOCTPAHCTB. YwMmeet OIIPEACIINTD,
SABJISICTCS JIMU MHOKCECTBO BEKTOPOB JIMHECHHBIM IMPOCTPAHCTBOM U KaKOBa €ro pa3MCpPHOCTb, YMECT
HaXoaAUuThb 0asuc 3Toro MMPpOCTPAHCTBA. HpI/I peuIeHuNn 3a4a4 JOIYIICHBI apHQ)MeTI/I‘ICCKI/Ie
OIHI/I6KI/I, MPUBOAAIINHNEC K HCTIPABUIIBHOMY OTBECTY, HCKOTOPLIC IIaru pCuiCHuA 3aaa4d
HEJOCTAaTOYHO 000CHOBAHEL.

YMeeT onpenenuTs, ABISETCS TU MHOKECTBO BEKTOPOB JIMHEWHBIM MTPOCTPAHCTBOM, HO
pa3MepHOCTh U 0a3uc MPOCTPAHCTBA ONPEACIUTh HEe MoKeT. [Ipu pereHnn 3a1a4 10MyIIEeHbI
apudmeTnyecKkre OmMMOKY, MPUBOASIINE K HEMPABIUILHOMY OTBETY, IIPH PEIICHUU 33]1a4 HET
IIOJIHOTO 0OOCHOBAHUSA NENCTBUN.

Pemenue noaHOCThIO HEBEPHO

KT-3




IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6amn: 7

IToka3aTeyu OLeHUBAHUA

Banasl

3HaeT oNnpeesIeHUs CKaIsIPHOT0, BEKTOPHOIO M CMEIIAHHOTIO ITPOU3BENECHUN BEKTOPOB, UX
anredpanvecKre U reOMeTpUUYECKHEe CBOMCTBA U yMEET MPUMEHSTh ATH MPOU3BEACHUS K
PELICHHIO Pa3IMYHbIX METPUYECKUX 3a/1ad. Jlaércs nosiHoe 000CHOBaHME PELICHHUS, TOTy4eH
IIPaBUJIBHBIN OTBET.

15

3HaeT oNnpeAeeHUs CKaISIPHOT0, BEKTOPHOIO ¥ CMEUIAHHOTO IIPOM3BEICHUI BEKTOPOB, UX
anredpanvecKre U reOMeTpUYECKHEe CBOMCTBA U YMEET MPUMEHSTh ATH MPOU3BEACHUS K
PELICHHIO pa3IMYHbIX MeTpUdecKux 3aaad. [Ipu pemennn 3agau 1omyIieHsl apupmMeTHyecKue
OMIMOKH, TPUBOAIINE K HENPABUIHBHOMY OTBETY, HEKOTOPBIE IIIard pelIeHus 3a1a4
HEI0CTaTOYHO OOOCHOBAHBI.

12

3HaeT onpeeseHus CKaIsIPHOT0, BEKTOPHOT'O M CMELIAHHOI'O IIPOU3BENEHUN BEKTOPOB, YMEET
IIPUMEHATH 3TU IPOU3BEIEHUS K PEIICHUIO 33/1a4 TOJIBKO B IIPSIMOYTOJIBHO AEKapTOBOU CUCTEME
koopauHart. [Ipu pemennn 3aaa4 1omymeHsl apupMeTHdecKre OMUOKH, TPUBOASIIINE K
HENpaBWIBHOMY OTBETY, IPU PELICHUH 33734 HET IOJIHOI0 00OCHOBAHUS IEHCTBUM.

Pemienne abcostoOTHO HEBEPHO

KT-4

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHUS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
VYcnoBus NpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH padoThI

MakcumanbHbIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoanoii 6amt: 7

Iloka3aTen oeHNBAHUS

Baaasl

MoskeT HaliTh ypaBHEHHE IIPSIMOM Ha INIOCKOCTH, YPABHEHUE INIOCKOCTH 110 Pa3JIMYHbIM
YCJIOBMSIM 3a/1aHUS; BUAUT CBSI3b MEKIY Pa3IMUHBIMU (POPMYJIaMU 3aJaHUs IPSIMBIX
(MI0CKOCTEN) U MOXKET MEPEUTH OT OJHOTO CII0co0a 3aaaHus NPAMOH (INIOCKOCTH )K IPYTOMY;
IIPOBOAMT HCCIIEIOBAaHUE B3AUMHOI'O PACIIOJIOKEHUS ABYX IPSAMBIX, ABYX IJIOCKOCTEN.
OO060CHOBBIBAET KaXK/IbI{ IIIAT PEIICHHS 3a/1a4d U MOJIy4aeT aOCOIIOTHO MTPABUIIBHBIN OTBET.

15

MoskeT HaliTh ypaBHEHHE IPSIMOM Ha IJIOCKOCTH, YPABHEHHE IIJIOCKOCTH IO Pa3IMYHBIM
YCIIOBUSM 33/IaHUST, HE BCET/Ia BUTUT CBSA3b MEXK/IY Pa3IUIHBIMU (OPMYJIaMU 3aIaHUS TIPSIMBIX
(mmockocTeit) U He MOKET MEepelTH OT OJIHOTO croco0a 3aaHus NpsMOil (IIJIOCKOCTH) K IPYTOMY;
MIPOBOJIUT UCCIIEAOBAHUE B3AMMHOTO PACIIONIOKEHHUS JIBYX MPSAMBIX (JIBYX IUIOCKOCTEH) B CiIyyae,
KOTI'Jla OHU 3a/1al0TCS OJIMHAKOBBIMH YCI0BUSIMHU.OOOCHOBBIBAET HE KAX/IbIi 1Iar pelieHus

3aJ1auM, XOJ] pEeUICHHs BEPHBII, MOTYT OBITH AOIMYIIEHBl apU(PMETUUECKHE OLIUOKH.

Pemenne abComOTHO HEBEPHO

HUTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

[Ipo10mKUTETBHOCTE TPOBEACHMSI MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUU: 2 Yaca
VY c¢noBus IpOBENECHNS] MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcruManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
[Ipoxonnoii 6amn: 17




Iloka3aTen oueHNBAHUS banabl

Tect Brmoyaet 21 3agady, u3 HUX 19 - npakTHUECKUX 3aaHUs U 2 - TEOPETUYECKUX 3aJaHusl. 40
3agaHus ¢ BBIOOPOM OJJHOTO MPaBUWIIBHOIO OTBETA U3 IpeAIoKeHHbIX. Kaxioe mpakTuyeckoe
3aJlaHKe OLIEHUBAeTcs B 2 6asuia, TeOpeTUYECKHe 3aJaHus OlleHnBatoTcs B 1 Oam. Peniensl Bce
3aJJaHUs TecTa.

Tect Bmoyaet 21 3agady, u3 HUX 19 - npakTHUECKUX 3aJaHUs U 2 - TEOPETUUECKUX 3aJaHUsl. 17
3aanus ¢ BBIOOPOM OJHOIO MPABHIIBHOTO OTBETA U3 MpeIokeHHbIX. Kaxi0e npakTuiyeckoe
3aJlaHMe OLlEHUBaeTcs B 2 6ajuia, TeOpeTUYECKHE 3aJaHus OlleHuBatoTcs B 1 Oam. Pemienst 8
IPAaKTUYECKUX 3a7a4 TecTa U | 3ajaHue TEOPETUIECKOE.

Tect Britouaet 21 3amauy, u3 HuUX 19 - npakTuyeckux 3aaHus U 2 - TEOPETUUECKUX 3aJaHMsL. 0
3aanus ¢ BBIOOPOM OJHOIO MIPABMIIBHOTO OTBETA U3 MpeIokKeHHbIX. Kaxioe npaktuiyeckoe
3aJJaHMe OLleHUBaeTcs B 2 6ajuia, TeOpeTHUECKUEe 3a/laHus olleHnBatoTcs B 1 6ami. He pemieno Hu
OJTHOM 3a1a4Hu.

Buja MeponpusiTusi NpoMe:KyTOYHOM aTTecTAlMU : DK3aMeH

Cnoco0 npoBeieHUs] MepONPUATHS NIPOMEKYTOUHOM aTrTecTanuy : OleHKa 0 JUCHUILIMHE B paMKax
IPOMEXKYTOUHOM aTTeCTalluy ONPEEIsIeTCs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPOTIPHUATHAX, TPOBOUMBIX B TEUEHUE YIEOHOTO IMEPHOA.

MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBepranusi 6a,1710B B 0TMETKH

«oTamuHo» - oT 81 go 100

«xopomo» - ot 61 g0 80

«yI0BJIETBOPUTEJIBHO» - 0T 44 10 60
«HEeY/I0BJIETBOPHUTEJIbHO» / «He3a4TeHO» MeHee 44 Oarmna

Komnerenunus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(uHaAMKATOP) TeKYILIEero KOHTPOJIst pe3yJbTaToB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1
ITpumensier 6a30BbIe MOHATHS,

KT-1
ITncbMeHHOe KOHTPOJIbHOE

PaznnuHble ciocoObl 3a1aHus NPSAMBIX U
IJIOCKOCTEN B IpOCTpaHCTBE. B3auMHoe

OCHOBHYI0 TCPMHUHOJIOTHIO U MeponpusiTiue pacrojoKeHue NPsAMbIX (TUIOCOKCTE) B
SHaHMA OCHOBHBIX IIOJIOKCHUH U IIPOCTPAHCTBE, IIPSIMOM U TUIOCKOCTH B
KOHIETIHH B 00/MacTH npocTpancTBe. HaxoxkieHne paccTosTHUS
MaTEeMaTUYECKUX U €CTECTBEHHBIX OT TOUKH /{0 IIPSAMOif, OT TOUKH /10
HayK IIOCKOCTH, MEKTy JBYMs MapajjielbHbIMH
ONK.1.3 . MPSIMBIMU (TJIOCKOCTSIMH ), MEXTY
Hcnons3yeT npakTU4eCKUN OIIBIT

CKPEIIMBAIOIIUMUCS TPSIMBIMU. YTOII
penieHus: CTaHAapTHHIX 3aa4

MEXy IPSIMBIMHU B IPOCTPAHCTBE, IO
MaTeMaTUYeCKUX U (WIH)

MEX/1y IJIOCKOCTSMU. Y paBHEHUS JIUIHIICA,
€CTECTBEHHBIX HAYK
OIIK.1.2 rUNepOosIbl U TapaboIbl B MPSMOYTOIBHON
OCYHleCTBHﬂeT HepBHqHBH}'I C60p u CUCTCMC KOOpAWHAT U B HOHﬂpHOﬁ CUCTEMC
aHaJlM3 MaTepuarna, koopauHat. OCHOBHBIE CBOWMCTBA AILIUIICA,
UHTEPIIPETUPYET Pa3INyuHbIe TUNepOOIIBl U TapadoIbl. YTIPOIICHHE
MaTeMaTHYecKue U pu3ndecKue ypaBHEHUS JINHUU BTOPOTO MOPSAKA IpU
00BEKTHI peoOpa3oBaHUU MPSMOYTOIBHBIX

koopauHat. KacarenbHasi K TMHUAM

BTOPOTO MOPSIKA.
OIIK.1.1 KT-2 KanoHnueckue ypaBHEHMsI IOBEPXHOCTEN
ITpumensier 6a30BbIe MOHATHS, ITncbMeHHOe KOHTPOJIbHOE | BTOPOIO MOPsAIKa, UX Ha3BaHUS U BUJIbI
OCHOBHYIO TEPMHUHOJIOTHIO U MeponpusiTie (ammunicont, TUIepOOIOHIbI,

3HAHUS OCHOBHBIX TOJIOKCHUN U
KOHIIETIIIHi B 001acTn
MaTEMaTHYECKHUX M €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pellIeHus CTaHAaPTHBIX 3a/1a4
MaTeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HAyK

OIIK.1.2

Ocy1iecTBISIET IEPBUYHBIN COOp U
aHaJlu3 MaTepuana,
UHTEPIIPETUPYET Pa3INyuHbIe
MaTeMaTHYecKue U pu3nYecKue
0OBEKTHI

napaboIou/Ibl, HWINHAPHI, KOHYCHI,
BBIPO’KJCHHBIE IOBEPXHOCTH).
HccnenoBanue nNoBEpXHOCTEN BTOPOIO
MOPSI/IKA, CEUEHUSIMU KOOPINHATHBIMU
IIJIOCKOCTSIMU U IIIOCKOCTSIMH,
NapajuIeJIbHBIMU KOOPINHATHBIM
mockocTaM. IIpsamoinnneiinsie
oOpa3yro1ire NOBepXHOCTEN BTOPOTo
nopsiaka. JInHelyarsie IOBEPXHOCTH.
BrIBOI ypaBHEHMI CEMENCTB
MPSIMOJIMHEHHBIX 00pa3yomuX.




Komnerennus
(MHaUKATOP)

TeKYIIero KOHTPOJIst

Meponpusitue

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1
ITpumensier 6a30Bble MOHATHS,

KT-3

ITncbMeHHOE KOHTPOJIbHOE

Panr matpuiel. basucHblii MUHOD.
Ornpezenenne 00IIEero U YaCTHOTO

OCHOBHYIO TEPMHUHOJIOTHIO U MeponpusiTue peleHuii cucteMbl ypaBHeHuid. Crioco0

3HaHH OCHOBHBIX ITOJIOKCHHHU M HUCCIEA0BAHUS CUCTEMBI IMHEUHBIX

KOHIETIHH B 00/IacTH ypaBHenwii (CJIY) Ha COBMECTHOCTD U

MaTEMaTHYECKHUX M €CTECTBEHHBIX Haxoskzenue pemetus CITY ¢ noMoLpsio

HayK panra matpuisl. CBolicTBa penieHuit

EHKI':; . CUCTEMBI JIMHCWHBIX OJTHOPOIHBIX

CTIOJB3YET MPAKTUICCKUI OTBIT .
yer 1p ypasuenuii (CJIOY). bazuc

pelIeHUs CTaHIAPTHBIX 3a/1a4 .
(pyHmameHTanpHas cCHCTEMa PEIICHHH) U

MaTeMaTUYeCKuX U (WIJIH) N
pPa3MepHOCTh TOANPOCTPAHCTBA PEIICHHUHA

€CTECTBEHHBIX HAyK  CIIY. C 5
OJTHOPOIHOM . CBs13b 0011I€TO

OIK.1.2 AHOPOA P 0PI

OcyiecTBiseT NepBUYHBINA cO0p U PCLICHIA CHCTCMBI HHHCH%HX

AHANH3 MATEpHATA, HEO/IHOPOHBIX yPaBHEHMUl U 06mer? )

MHTEPIIPETUPYET PasTHIHbIe pelIeHHs COOTBETCTBYIOIIEH MPUBEIEHHOMN

MaTeMaTH4YeCKue U (PU3HIECKHE opHoposHok CIIY.

00BEKTHI

OIIK.1.1 NTOTI'OBOE Paznuunbie ypaBHEHHS IPSIMOH B

[IpumensieT 6a30BbIe TIOHATHS, KOHTPOJIBHOE npocTpaHcTBe. B3anMHoe pacnonoxenue

OCHOBHYIO TEPMUHOJIOTUIO U MEPOITPUATUE JIBYX IIpsMbIX. B3anuMHOE pacnosioxkeHue

3HAHUS OCHOBHBIX TIOJIOKCHHUH U
KOHLENIMI B 06s1acTu
MaTeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTEeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBIISIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
MHTEPIPETUPYET Pa3IUYHbIE
MaTeMaTHYecKue U pUu3nYecKue
0OBEKTHI

HTorosoe KOHTPOJIbHOE

MeponpusiTue

MPSIMOM M TUIOCKOCTHU B MPOCTPAHCTBE.

KanoHnnveckue ypaBHEeHHS OKPY>KHOCTH,
AJUIHTICA, TUNIEPOOITBI 1 TTapaboJIbl B
NPSAMOYTOJIBHOM CUCTEMEe KOOPIUHAT.
CaoiicTBa 1 popMa ITUX JIMHHUM.
DOKCUEHTPUCHUTET, TUPEKTPHCHI,
(oKambHBIE PAANYCHI, ACHMIITOTHI.
KacarenbHble K KpUBBIM BTOPOTO MOPSIKA.
VYpaBHeHHUs 3IUIUIICA, TUIIEPOOIIBI U
napabosibl B MOJIIPHON cucTeMe
KoopauHaT{unmHIpryeckre, KOHMYECKUEe

MOBEPXHOCTH U TOBEPXHOCTHU BPAILICHUSI.
JInnetuateie noBepxHOCTH. [loBepxHOCTH
BpAILICHUS.

Crneuupuxkanus MeponpusATHI TEKyILIEro KOHTPOJISA

KT-1

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

VYcnoBus npoBeaEHUS MEPONIPUATHUSA: B 4AChI ayANTOPHOM PadoThI

MaxkcumanbHbIi 0aii, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20

[Tpoxoanoii 6amt: 9




Iloka3aTenu oLeHUBAHUA

Baaasl

Mo:keT HaliTh ypaBHEHHE IIPSIMOM B IIPOCTPAHCTBE, YPABHEHUE INIOCKOCTH 110 Pa3JIMYHbIM
YCIIOBMSIM 33/1aHUS; BUAUT CBSI3b MEXKIY Pa3IMUHBIMU CIIOCOOAMH 3aaHUs NPAMBIX (IIJIOCKOCTEN)
¥ MOKET IepeiTH 0T OJTHOTO crioco0a 3a1aHusl MPSAMOH (TIJIOCKOCTH) K IPYTOMY; IIPOBOAUT
UCCJIEIOBAHUE B3aUMHOTO PACIIOJIO0KEHUS ABYX MPSIMBIX, IBYX IJIOCKOCTEH, IPSAMON U
IJIOCKOCTH.3HAET KAHOHUYECKUE YPABHEHUS KPUBBIX BTOPOTO MOPSIIKA, MOXKET ONPEAEIUTD THUIL

KPHUBOH, HccaeoBaTh €€ GOpMBI U pa3Mephl. 3HAET aITOPUTM YIIPOIIEHUS YpaBHEHHS TUHUU
BTOPOT'O MOPsAKA IpU MPeoOpa30BaHUU MPSIMOYTOIBHBIX KOOPIAUHAT U YMEET €r0 IPUMEHSTh.
YMeeT HaxOIUTh YpaBHEHHE KacaTelbHON K KpuBOU. [locTpouTts uepTéx KpuBO BTOPOIO
nopsiaka. OO0CHOBBIBAET KaX/IbIH 1Al peHIeHUs 3a/1a4M U MoJIy4aeT a0COIOTHO MPaBUIbHBIN
OTBeET.

20

Mo:keT HaliTh ypaBHEHHE IPSIMOM B IPOCTPAHCTBE, YPABHEHHUE INTIOCKOCTH IO Pa3IMYHbBIM
YCIIOBUSIM 3a/1aHUS; HE BCETJa BUTUT CBA3b MEXKy PA3IUUYHBIMU (hOpMYJIaMH 3aaHUs TPSIMBIX
(rmockocTel) M HE MOKET EPENUTH OT OJIHOTO crioco0a 3aaHus NpsMOil (IIJIOCKOCTH) K IPYTOMY;
IIPOBOJIUT UCCIIEIOBAHUE B3aMMHOTO PACIIOIOKEHUS IBYX MPSAMBIX (IBYX IJIOCKOCTEN) B CIIy4ae,
KOTI'/la OHM 3a/1al0TCS OIMHAKOBBIMH YCJIOBHUSIMH.3HAET KAHOHUUECKHE YPABHEHMSI KPUBBIX

BTOPOT'0 MOPSAKA, MOXKET ONPEAEIUTh TUIl KPUBOM, HccienoBaTh €€ GopMbl U pazMephl. 3HaeT
QJITOPUTM YIIPOIIEHUS YPaBHEHUsI JMHUU BTOPOTO MOPsIJIKA IpY peoOpa3oBaHUM
MIPSIMOYTOJIBHBIX KOOPJMHA, HO HE YMEET €r0 NPUMEHATh. MOKET MOCTPOUTh YePTEK KPUBOU
BTOPOTO MOPS/IKA B CIIy4ae OTCYTCTBUS IOBOPOTOB U CABUIOB. OOOCHOBBIBAET HE KaXKIbIH 1Iar
pelIeH s 3a/1a9H, X0 PEIICHUs] BEPHBIA, MOTYT OBITh IOMYIIEHBI apU(METHIECKIE OIIUOKH.

He 3naeT cnoco0oB 3aanus ypaBHEHH IPsIMON B IPOCTPAHCTBE, IIocKocTel. He ymeer
OIIpeAEIIATh B3aUMHOE PACIOIOKEHNE IPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH, MPSAMOIl U
IUIOCKOCTH B MpocTpaHcTBe. He 3HaeT onpeaenenuii sminmnca, runepoosibl, mapadoisl U
OKpPY’KHOCTH, HE 3HaeT KAaHOHMUYECKUX YpaBHEHUH 3TUX KpUBBIX. He MOXKET MOCTPOUTH YepTEXK
KpUBOW BTOPOTO NOpPsJIKA.

KT-2

[TpomomKUTETLHOCTD TPOBEACHUS MEPOTIPUSTHS IPOMEKYTOUHON aTTeCcTalluu: 2 yaca
VYcoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayANTOPHOI padoThl

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6asmn: 9

IToxa3zaTen oneHUBAHUS

Banabl

3HaeT KAHOHUYECKUE YPaBHCHUA HOBerHOCTCﬁ BTOpPOI'O nopAaKa, UX Ha3BaAHUA U BUI
(37IMTICOM T, OJTHOTIONIOCTHBIN THIIEPOOJION]T, IBYIIOJIOCTHBIM THIIEPOOIOU I, AILTUITUICCKUN
napaboson 1, THIepOOTMUECKUI TapadboIon I, HUTUIITUYECKUHN IIWIHHAP, TUIEPOOTMUECKUI
IWIMHJIP, Tapa0OIMUECKUH IIMIMHIP, KOHYC, BRIPOXKICHHBIC TOBEPXHOCTH ), YMEET MPOBOIUTH
HCCIICAOBAHUC HOBerHOCTCI\/JI BTOpPOI'O NMopAaKa, 3aJJaHHbIX KAHOHUYCCKMMHU YPABHCHHUAMU,
CCUCHHSIMH KOOPJAUHATHBIMH IIJIOCKOCTSIMHU U IIOCKOCTSIMU, TIAPAJLICITbHBIMU KOOPIMHATHBIM
TUTOCKOCTSIM. 3HAET ONPE/ISIICHUE TPSIMOJIMHEHHBIX 00pa3yIONIUX MOBEPXHOCTEH BTOPOTO
TIOPSI/IKA U YMEET BBIBOJAMTH YPABHEHHUSI CEMEHCTB MPSIMOJIMHEHHBIX 00pa3yoIuX.
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3HaeT KAHOHMYECKUE YPABHEHUS MOBEPXHOCTEH BTOPOTO MOPSIIKA, UX HA3BaHUS U BUJ
(3mIUIIcona, OJHOMOIOCTHBIN TUIEPOOIION I, ABYIIOIIOCTHBIM THIIEPOOIION]T, ST THYECKUN
napaboson 1, THIepOOTHMYECKUI MapaboIon/], ITUITUYECKUNA HUIUHAP, THIEPOOTHYECKHUI




LWINHP, MapaboINUecKuil IUINHIP, KOHYC, BEIPOKICHHBIE TOBEPXHOCTH), YMEET IPOBOIUTH
UCCIIeIOBaHKE TIOBEPXHOCTEH BTOPOTO MOPSIKA, 3aJaHHBIX KAHOHMYCCKUMH YPAaBHCHUSMH,
CCUCHUAMU KOOPAWHATHBIMU IINIOCKOCTAMM. 3HaeT OMpCACIICHUC HpHMOHHHeﬁHBIX 06pa3y10m1/1x
MOBEPXHOCTEH BTOPOTO MOPsAKA, HO HE YMEET BHIBOJMTH YPABHEHHUSI CEMEHCTB MPSIMOIHHEHHBIX
00pa3yromniux.

He 3HaeT kaHoHn4YecKue YPaBHCHUA HOBerHOCTeI\/II BTOPOTI'O MOpsAaKa, UX HA3BAHWA U BUI. He
yMEET MPOBOJIUTh MCCIICIOBAHUE TIOBEPXHOCTEH BTOPOTO MOPSAKA, 33 JaHHBIX KAHOHUYCCKIUMHU
YpaBHCHUAMU, CCHCHUAMHA KOOPANMHATHBIMH INIOCKOCTAMM U IJIOCKOCTAMMU, MapalJICJIbHBIMHA
KOOPJMHATHBIM IIOCKOCTSIM. He 3HaeT onpeseneHre mpsMOJIMHEHHBIX 00pa3yoImx
ITOBEPXHOCTEN BTOPOT'O MOPSAKA U HE YMEET BBIBOJIUTh YPABHEHUS CEMENCTB MPSMOIMHENHBIX
00pa3yroIIuX.

KT-3

[IpoaomKUTENPHOCTD IPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ay/INTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6amn: 9

IToxa3zaTenn oneHNBaHUA

Banasl

YMeeT Hax0UTh PAHT CUCTEMbI JIMHEHHBIX YpaBHEHUI, onpeesnseT 0a3ucHbI MUHOP.
IIpaBuibHO npuMensieT kputepuii Kponekepa-Kamnenim cOBMECTHOCTH CUCTEMBI TMHEUHBIX
ypaBHEHUN. YMeeT HaXOAUTh 00Illee U YaCTHbIE PELIEHUS] COBMECTHOM CHCTEMBl ypaBHEHUH.
3HaeT CBOMCTBA pPeLICHUH CUCTEMBI JIMHEHHBIX 0AHOPOAHBIX YpaBHeHul (CJIOY). Ymeer
onpenensaTs 6a3uc (GyHAaMEHTATBHYIO CUCTEMY PEIIEHUI ) U pa3MEPHOCTD MOAIPOCTPAHCTBA
pewenuii onHopoHoi CJIY. 3HaeT cBA3b 0OLIEro peleHus CUCTEMbI TMHEHHBIX HEOHOPOIHBIX
ypaBHEHHU U OOIIETO PEIICHHS COOTBETCTBYIOIIEH TpuBeAEHHOM otHOpoaHoM CITY.
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YMeeT HaXOUTh paHr MaTpHIbl U Oa3UCHBIM MUHOP. 3HAET CIOCOO MCCIEOBAHUS CUCTEMBI
nuHeiHbIX ypaBHeHUi (CJIY) Ha coBmecTHOCTDH (KpuTepuil Kponekepa-Karenn) ¢ momousio
paHroB MaTpull. YMeer onpenensats odee pemenue CJIY, pa3nenss nepeMeHHbIE Ha TTIaBHbIE U
cBoOoHbIe. He ymeeT HaxoauTh 6a3uc ((pyHIaMEHTAIbHYIO CUCTEMY PELIEHUI) OTHOPOIHON

CJIY. He 3HaeT cBsi3M 00IIETO pelIeHs] CHCTEMbI TUHEHHBIX HEOJHOPOIHBIX YPAaBHEHUH U
00111eT0 perIeHus: COOTBETCTBYIOINIEH MpuBenEHHON oaHopoaHoN CJIY.

He 3naer kputepuit coemectnoctu CJIY. He ymeer onpeaensats panr matpuiibl 1 panr CJIY. He
yMeeT HaXOAuTh ob1iee pemenne HeogHopoaHou CJIY kak yacTHOE pellieHrue 3TOW CUCTEMBI U
oOIiee pemeHrne COOTBETCTRYOIIEH nmpuBenéHHon ogqHopoanoi CJIY. He ymeeT HaxoauTh
(byHIaMEeHTaIbHYIO CHCcTeMY perieHuit ogaopoanoit CJIY u BbipaxkaTs o01ee permeHne dToi
CHCTEMBI C TOMOIIBI0 (PyHAAMEHTaTIbHONU CUCTEMBI PEIICHHIA.

NTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

[TpopomKUTETHLHOCTD TPOBEACHUS MEPOTIPUSTHS IPOMEKYTOUHON aTTeCcTaluu: 2 yaca
YcoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayAUTOPHOI padoThl

MaxkcumanbHbIi 0asi, BEICTAaBIsIEMbIi 3a MEPOIPUSATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 17




Iloka3aTenu oLeHUBAHUA

Baaasl

YMeeT HaxOUTh YpaBHEHHUE IIPSIMOU U IUNIOCKOCTH B IIPOCTPAHCTBE 10 PA3IU4YHBIM YCIOBUAM
3aJIaHMsl; BUTUT CBSA3b MEXKIY Pa3IMIHBIMU (DOpMyJIaMu 3a/1aHUsI PSMBIX (TUIOCKOCTEH) M MOKET
MEPEeUTH OT OJHOTO CIoco0a 3a1aHus MPSIMOH (TTIOCKOCTH) K APYTOMY; IIPOBOIUT UCCIIEOBAHNE
B3aUMHOTO PACIIOJIOKECHHS ABYX MPSIMBIX, IPSIMOM M TUIOCKOCTH, ABYX
IIOCKOCTEH.

3HaeT KAHOHUYECKUE YPABHEHUSI KPUBBIX BTOPOIO MOPSIAKA, MOKET ONPEIETUTh TUIl KPUBOM,

uccienoBaTh €€ GOpMbI U pa3Mephl. 3HAET AITOPUTM YIIPOLICHUS YPABHEHUS IMHUN BTOPOTO
MopsJIKa U MPeoOpa3oBaHUU NMPSMOYTOJIbHBIX KOOPIUHAT U YMEET €ro IPUMEHATh. Y MEEeT
HaxOJUTh YPaBHEHUE KACATEIbHON K KPUBOU, [IOCTPOUTH
YEpTEK.

3HaeT KJIacCU(pUKALMIO IOBEPXHOCTEW U MOXKET IO YPABHEHUIO ONPEENINTh TUI 3TON
MIOBEPXHOCTU. MOXKET MCCIIEI0BATh IOBEPXHOCTh CEYEHUSIMH KOOPAVMHATHBIMU IUNIOCKOCTSIMU U
IUIOCKOCTSIMU UM NapajuienbHbiMu. [TocTponTs yepTéx
MTOBEPXHOCTH.

YMeeT HaxOIUTh PaHT CUCTEMBI BEKTOPOB, PAHT MAaTPHULbI U PAHI CUCTEMBI JIMHEHHBIX

ypaBHEHHUI. 3HAET U NMpaBUJIbHO IpUMeHseT kputepuil Kponekepa-Kanemmm s ncccnenoBanus
BOIPOCA COBMECTHOCTH CHUCTEMBI JIMHEHHBIX YPaBHEHUH. YMeeT HaxoAuTh o0lIee U YaCTHbIE
pelIeHus COBMECTHOM CUCTEMBI YpaBHEHUHN. 3HAaeT CBOMCTBA PEIICHUI CUCTEMBI TMHEHHBIX
onHoponHbIX ypaBHeHuid (CJIOY). Ymeet onpenensts 6a3uc (hyHIaMEeHTATBHYIO CHCTEMY
peleHuii) 1 pa3MepHOCTh MOANPOCTPAHCTBA pemieHui ognopoaHoi CJIY. 3HaeT cBs3b 001IEeTo
pELIEHHs CUCTEMbI IMHEWHBIX HEOAHOPOIHBIX YPAaBHEHUH U OOIIEr0 PELIEHUs] COOTBETCTBYIOLICH
npuBeAEHHON ogHOopoaHOoi CIIY.
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MooxeT HaiiTh ypaBHEHHE MPSMOU U INIOCKOCTH B IPOCTPAHCTBE TI0 PA3JIUYHBIM yCIOBHSIM
3aJlaHusl; HE BCETIa BUANUT CBSA3b MEKIY PA3IUYHBIMU (DOPMYyTaMu 3aJaHUS TPSIMBIX
(TuTOCKOCTEH) M HE MOXKET MEPEHTH OT OJJHOTO Crioco0a 3aaHus MPSIMOH (TUIOCKOCTH) K IPYTOMY;
MIPOBOMT UCCIIEIOBAHUE B3aUMHOTO PACIIONIOKEHUS ABYX MPSMBIX (ABYX IJIOCKOCTEH) B cliydae,
KOTJIa OHH 33JIal0TCSl OJIMHAKOBBIMHU YCIOBUSMHU. OOOCHOBBIBACT HE KaXIbIH IIaT PEIICHUS
3a/1a4y¥, XOJ] PEeUICHHS BEPHBI, MOTYT OBITh JOIMYIICHbBI apH(PMETHUECKHE
OIIIMOKH.

3HaeT KAHOHUYECKHE YPAaBHEHHSI KPUBBIX BTOPOTO TIOPSIKA, MOYKET ONPEICITUTh THUIT KPUBOM,

uccienoBarh €€ GopMbl U pa3Mepbl. 3HACT AJTOPUTM YIPOIIECHUS YPaBHEHUS IMHUU BTOPOTO
HOPsI/IKA IPU IPeoOpa30BaHUU MPSAMOYTOJIBHBIX KOOPJMHAT, HO HE YMEET €ro
MIPUMEHSITD.

3HaeT KjaccupUKaLrIo IOBEPXHOCTEH, HO HE MOXKET [0 YPABHEHUIO ONPEEIIUTh TUI 3TON

noBepxHocTu. He MOoXkeT ucciie1oBaTh NOBEPXHOCTh CEYEHUSIMHA KOOPAVMHATHBIMH IIOCKOCTSIMHU
U IJIOCKOCTSIMU UM IapaJuIeIbHbIMU. MOXKET IOCTPOUTD YEPTEK NOBEPXHOCTU U KPUBOU BTOPOrO
NOpsJIKa B CIIy4ae OTCYTCTBUS [IOBOPOTOB U
CIBUIOB.

YMeeT HaXOUTh paHT MaTpHIbl. 3HAET CIIOCO0 UCCIIEJOBAHUS CUCTEMBI IMHEMHBIX ypaBHEHUN

(CJ1Y) na coBmecTtHOCTD (KpuTepuit Kponekepa-Kamennun) . YMeer onpenensTe o01iee peleHne
CJ1Y, pa3nensist nepeMeHHbIE Ha TJIaBHBIE U cBOOOAHBIE. He ymeeT HaxouTh 0asuc
(bynmameHTaNBHYIO ccTeMY pereHuit) ogqnopoaHoi CJIY. He 3Haer cBsi3u o01iero peneHus
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CUCTEMBI JINHEHHBIX HEOJHOPOIHBIX YPABHEHUN U OOIIETO PEIICHUSI COOTBETCTBYIOIICH
npuBea¢HHON ogHOpoaHoN CIIY.

He 3naeT cnoco0oB 3agaHust IPSAMOM U IJIOCKOCTH B IIPOCTPAHCTBE, HE YMEET IIPOBOJIUTH 0
UCCJIEIOBAaHNE B3aUMHOIO PACIIOIOKEHUS IIPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEHN, PSAMON U
IUIOCKOCTH B
IIPOCTPAHCTBE.

He 3naer onpenenenuii annurnca, runepoosl, 1apadoiibl U OKPYKHOCTH, HE 3HAET

KaHOHMYECKHX ypaBHEHUH 3TUX KpUBBIX. He 3HaeT kiiaccuukannio NoBEepXHOCTEN U HE MOKET
10 YPAaBHEHHUIO OINPEACIIUTH TUII OTON ITOBEPXHOCTU. He MOXKET MOCTPOUTEH U4epTEX MOBEPXHOCTH
Y KpUBOW BTOPOTO
MopsIZIKa.

He 3naet xpurepuii coemectHoctu CJIY. He ymeer onpenenats panr marpuusl u paar CJIY.
He 3naer nousaTus GpynaamentanbHoi cuctemsl perienuii (PCP) ognoponnoii CJIY u He ymeer
BbIpaXkaTh 00I1lee peleHre 3Toi cucrteMsl ¢ nomonibio OCP.

Bujx MeponpusiTusi MPOMeKyTOYHOI aTTecTAlMU : DK3aMeH

Cnoco0 nmpoBeeHHs] MEPONIPUATHS MPOMEKYTOUHOM aTTecTanmuu : OICHKA 10 AUCIHUILINHE B paMKax
MIPOMEKYTOYHOM aTTECTAIH ONPEEISIeTCS Ha OCHOBE 0a/UI0B, HAOpaHHBIX 00YYAIOIIMMCS Ha KOHTPOJIBHBIX
MEPOTPHUSITHSIX, TIPOBOIUMBIX B TEUCHHE YUEOHOTO TIEPHUO/A.

MaxkcuMajbHoe KoJn4ecTBo 0ayioB : 100

KonBepTanust 6a,1710B B 0TMETKH

«oTian4yHo» - ot 81 mo 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEIBHO» - OT 44 110 60
«HeYT0BJIETBOPUTEIbHO)» / «<He3aUTeHO» MeHee 44 Oaia

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




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIE MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TIOJIOKCHHUH U
KOHIIEIIMI B 00J1aCTH
MaTeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeTr npakTU4eCKUN OIIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBisieT NepBUYHBIN cOOp U
aHalM3 MaTepuarna,
UHTEPIIPETUPYET pa3InyuHbIe
MaTeMaTHYecKue U Gu3nYecKue
00BEKTHI

KT-1
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

OnpeieJIEHUE JIMHENHOro oneparopa,
JIEACTBYIOILIETO U3 OJJHOTO JIMHEHHOTO
MIPOCTPAHCTBA B JIPYrO€, €ro CBOKMCTBA.
MarpuyHas 3anuch JMHEUHOTO onepaTopa
B JJaHHOU mape 0aszucoB. B3anmHoe
COOTBETCTBHUE MEX]Iy MATPULIAMU U
onepatopamu. OrpenenaeHre COOCTBEHHOTO
BEKTOpa U COOCTBEHHBIX 3HAYCHUM
JUHEIHOro Mpeo0pa3oBaHUs, UX CBOWCTBA
u criocoObl HaxoxaeHus. CBoiicTBa 0a3uca
JIMHEWHOT'O MPOCTPAHCTBA, COAEPIKALLETO
coOCTBEHHBIC BEKTOPHI. [[oHsATHE CTIEKTpa.
Teopema o TMHEHHOM MTPeO0OPaA3OBAHHH C
MIPOCTBIM CIIEKTPOM.

OIIK.1.1

[Ipumensier 6a30BbIE TTOHSTHS,
OCHOBHYO TEPMHUHOJIOTHUIO 1
3HAHUS OCHOBHBIX TOJIOKCHHUH U
KOHIICTIIIMK B 001acTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTU4ECKUM OTIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTeMaTHYeCKHUX U (WIIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1iecTBISIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuaa,
WHTEPIPETHPYET Pa3TMIHbIE
MaTeMaTU4ecKue u Pu3ndecKue
00BEKTHI

KT-2
3ammmaeMoe KOHTPOJIbHOE
MeponpusiTue

Onpenenenne CKaasIpHOTO NPOU3BEICHUS
BEKTOPOB B JIMHEMHBIX MPOCTPAHCTBAX HAJ
MOJIAIMH JE€MCTBUTEIBHBIX U KOMIUIEKCHBIX
4HCeJl; aKCUMOMBI CKaJISIPHOTO
IIPOU3BENICHNUS; ONPEJEIICHNAE EBKIINI0BA U
YHUTAPHOTO ITPOCTPAHCTB; CBOMCTBA U
CIOCOOBI 3aJJaHUsT CKAIIPHOTO
MIPOU3BEICHNUS, IOHIATHE MaTpHLbl [ pama u
e€ CBOMCTBA; AJIMHA BEKTOPA, YTOJ MEKIY
BEKTOPAMH, OPTOTOHAJILHOCTH BEKTOPOB,
OpPTOTOHAJILHOE JIOTIOJTHEHUE U
OpPTOrOHAJIbHAS COCTABIIAIOLIAs BEKTOPA Ha
MOJIMPOCTPAHCTBO; OPTOHOPMHUPOBAHHBIN U
OpPTOTOHAJIbHBIN 0Oa3MC U ero CBOMCTBA;
Meroa oproroHanm3anuu ['pama-IImuara.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[Tpumensier 6a30BbIEC MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX MOJIOXKEHUN U
KOHIIEIMI B 00J1aCTH
MaTeMaTUYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIBIT
pelieHus CTaHAapTHHIX 3aa4
MaTeMaTUYeCKuX U (WIJIH)
€CTECTBEHHBIX HAYK

OIIK.1.2

Ocy1ecTBisieT NepBUYHBII cOOp U
aHalM3 MaTepuarna,
UHTEPIPETUPYET Pa3INuHbIC
MaTeMaTH4ecKue U GU3nYecKue
00BEKTHI

KT-3
3ammmaeMoe KOHTPOJIbLHOE
MeponpusiTue

onpeneaeHue OMIIMHEHHOW (OPMBI,
KBaJIpaTUYHOM (OpMBI, CBOMCTBA U
crocoObl 3a7JaHusl KBaPaTUIHON (DOPMBI,
TeopeMa O MIPUBEICHUHN JTFO00H
KBaIpaTHYHON OPMBI K KAHOHUYECKOMY U
HOpPMaJIbHOMY BUJaM, 3aKOH UHEPLUH JIJIs
KBaJIpaTHUHBIX (JOPM HaJ MOJIeM
JEHCTBUTENLHBIX YUCEI.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIsA pe3yJbTaTOB 00yYeHUs
OIIK.1.1 NTOTI'OBOE onpejeeHrue JMHEMHOro oneparopa,
[Tpumensier 6a30BbIE MTOHSITHS, KOHTPOJIBHOE JICUCTBYIOILETO U3 OJHOTO JUHEUHOTO
OCHOBHYIO TECPMUHOJIOTUIO U MEPOITPUATUE MPOCTPAHCTBA B APYroO€, €r0 CBOMCTBA,
3HAHHS OCHOBHBIX TIOJIOKCHHI U | IToroBoe KOHTPOJIbHOE MAaTpHUYHAs 3alUCh JUHEWMHOTO oreparopa B
KOHIIENIKH B 001acTH MeponpusiTue JTAaHHOM Tape 0a3rCcoB, HAXOXKICHHUE

MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeTr npakTU4eCKUN OIIBIT
peleHHs CTaHIapPTHBIX 3a/1a4
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HayK

OIIK.1.2

OcyiecTBisieT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3InuHbIe
MaTeMaTH4ecKue U (pu3ndeckue
00BEKTHI

COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HAYEHHH JIMHEWHOTO TIPe0Opa3oBaHus,
CBO¥CTBa Oa3uca JIMHEHHOTO
MPOCTPAHCTBA, COJCPIKAIIET0 COOCTBEHHBIC
BEKTOPBI, JINHEHHOE MPeoOpa3oBaHKe C
MPOCTBIM
CIICKTPOM.

OmnpeiesieHUe CKAJIIPHOTO MPOU3BEICHHSI

BEKTOPOB B JIMHEHHBIX IIPOCTPAHCTBAX HAJl
HOJISIMH I€HICTBUTENIBHBIX M KOMIUIEKCHBIX
YUCCJl, MOHATUC CBKIMAOBA MPOCTPAHCTBA,
CBOMWCTBA U CHIOCOOBI 3aJJaHUs CKAJIIPHOTO
IIPOMU3BEAEHHU, IIINHA BEKTOPA, YIOI
MEX]y BEKTOPAMHU, OPTOrOHATIBHOCTb
BEKTOPOB, OPTOTOHAIIBHOE JIOMIOJTHEHHUE
BEKTOpa Ha MOIPOCTPAHCTBO,
OPTOrOHAJIbHBIA U OPTOHOPMUPOBAHHBIN
0asuc u ero
CBOMCTBA.

Onpenenenue OunMHeNRHON (HOpPMBI U

KBaJIpaTU4YHOM (pOpMBI, CBOWCTBA U
CrocoOBbl 3aaHNsI KBaJAPAaTUIHON (OPMBI,
TeOopeMa O NPUBEACHUU JII000MH
KBaIpaTUYHON (OPMBI K KAHOHUYECKOMY U
HOpPMaJIbHOMY BHJIaM, 3aKOH MHEPLIUU
KBaJJPaTHYHBIX (OPM HAJ MOJIEM
JEHCTBUTEIBHBIX YHUCEIL.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

KT-1

[IpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIISIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanun: 20

[Tpoxonnoii 6amn: 9

IToka3aTeu oleHUBAHUA

Banaasl

[IpaBunbHO ompeneneHsl Aapo U 00J1aCTh 3HAYCHHH JIMTHEWHOTO orepaTopa (mpeoOpa3oBaHus). 4




[TpaBUIBHO OMpeesieHbl Pa3MEPHOCTH sApa M 00JacTH 3HAYEHUH TMHEHHOTO NpeoOpa3oBaHUs

[TpaBuIBHO OMpeeNieHbl COOCTBEHHBIE 3HAUEHUS IMHEHHOTO MPe0Opa30BaHMUS.

[IpaBunbHO onpenensieTcs CBA3b MaTPHUI] JIMHEUMHOTO MpeoOpa3oBaHus B IBYX Oazucax.

[IpaBuiIbHO OmNpejeneHa CBsA3b KOOPAMHAT BEKTOpa U €ro odpasa.

[TpaBUIBHO TOKA3aHO, YTO JaHHBIN onepaTop (mpeoOpa3oBaHue) SBISETCS JINHEHHBIM.

[TpaBmiIbHO ompeeneHbl COOCTBEHHBIC BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHUs.

[TpaBwibHO HaiiieHa MaTpUIla JIMHEHHOTO oreparopa (mpeodpa3oBaHus).
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KT-2

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HACHI CAMOCTOSITEIbHON PadoThI
MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanuu: 20
[Tpoxoxnoii 6amt: 9

IToxa3zarenn oeHUBAHUA

Baaasl

[IpaBUIBHO HAWEHBI OPTOTOHATIBHAS IPOSKIUS M OPTOTOHATbHASL COCTABIIAIONIAS BEKTOPa Ha
JaHHOE JIMHEHHOE MOIMPOCTPAHCTBO, MPABUIILHO ONPEAEIICHBI JIIMHA M YO MEKIY BEKTOPAMH,
MIPAaBUIILHO TIOCTPOEH OPTOTOHAIBHBINA (OPTOHOPMHUPOBAHHBIN) 0a3UC, MPABHIBLHO MPUMEHSETCS
ompezaeneHue MaTpuubl ['pama u ee CBOWCTBA, MPaBUIBHO MPUMEHETCS (POpMyITa CBS3H MaTPHUIL
I'pama B pa3nbix 0azucax

20

[IpaBuiIbHO OCTPOEH OPTOTOHANBHBIN (OPTOHOPMHUPOBAHHBIN) 6A3HUC, HO TOIBKO JIJIS
OPTOHOPMHPOBAHHOTO 0a3uca €BKIUI0BA MPOCTPAHCTBA, IPABUIHHO MPUMEHSETCS ONpeaeIICHIE
MaTpulbl ['pama /it BBIYMCIEHUS CKAISIPHOTO MPOU3BECHHS BEKTOPOB U YIJIa MEKIY
BEKTOPAaMH, a TAKXKE JTMHBI BEKTOPA.

Pemennie aGComOTHO HEBEPHO: HEMIPABUIIBHO TOCTPOEH OPTOTOHANILHBIN (OPTOHOPMHUPOBAHHBIN)
6a3uc, He 3HaeT onpezeNneHus MaTpullbl [ pama u ee CBOUCTB.

KT-3

IIpoomKUTENTBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTeCTaluu: S yaca
VYcnoBus NpoBeEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0aii, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE IPOMEKYTOUHOM aTTectanuu: 20
ITpoxonnoii 6amt: 9

IToxa3zaTesn oueHUBAHUSA

Baniabl

yMeeT IPUBOJUTH KBAIPATUYHYIO (POpMY K KaHOHHUECKOMY (HOPMAJIbHOMY) BUAY U OIPEEIIsIeT
JMHEHHOE HEBBIPOXKIEHHOE NpeoO0pa3oBaHme, K HEMY NPUBO/IAILEE, YMEET IPUMEHATh KpUTEepUid
CunbBecTpa Ui UCCIIeI0OBaHUS MOJI0KUTENIBHOMN ONpee€HHOCTH KBaIpaTUYHOU (POpMBI

20

yMeeT MPUBOANUTH KBAPATHUHYIO (OpMY K KAHOHUYECKOMY (HOPMaIbHOMY) BUIY TOJIBKO HaJl
0JIEM JICUCTBUTEIBHBIX YHUCET U TOJIBKO Ul Cy4asi, Korjaa B KBaJpaTHUHOU opme ecTh
KBaJ[paT XOTs Obl OJHON NIEPEMEHHOM U OTpeieNsIeT JIMHEHHOEe HEBBIPOKICHHOE
npeoOpa3oBaHue, K HEMY IPUBOJISIIEE, YMEET MPUMEHATh KpuTepuit CuinbBecTpa Juis
UCCIIEIOBAHUSI MTOJIOKUTENLHON ONpeIeIEHHOCTH KBAaApaTUYHON (hOpMBI

HE YMeeT NPUBOINUTH KBaIPaTHUHYIO GOpMY K KAHOHUYECKOMY (HOpMajbHOMY) BUIY, HE 3HAET




KaK OIpeIeINTh JTUHEHHOE HEBBIPOXKIEHHOE MTPeo0pa3oBaHme, K HEMY IPUBOJISIIEE, HE 3HACT
kputepuil CuiibBecTpa 71 UCCIIEIOBAHUS MOJT0KUTEILHON ONPENEIEHHOCTA KBAAPATHYHOM

bopmbI

HUTOT'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuManbHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoxanoii 6amn: 17

IToka3aTey oHeHUBAHUA

Banasl

Tect Brimtouaet 21 3amady, u3 HUX 19 - IpakTUUECKUX 3aaHUA U 2 - TEOPETUUECKUX 3aJaHHUSI.
3amaHus ¢ BBIOOPOM OJJHOTO MPABMIIBHOTO OTBETA U3 MpeAioKeHHBIX. Kaxioe mpakTuyeckoe
3a/laHKe OIEHUBAETCs B 2 0ajuia, TeOpeTUYECKHE 3aaHus olleHuBatoTcs B 1 6amt. Pemensr Bce
3aJIaHus TECTA.

20

Tect Brimtouaet 21 3amady, u3 HUX 19 - IpakTUUECKUX 3aJaHUA U 2 - TEOPETUUECKUX 3aJaHHUSI.
3ananus ¢ BBIOOPOM OJHOTO MPABUILHOTO OTBETA U3 MpeIIoKeHHBIX. Kaxkioe npakTuyeckoe
3a/laHKe OIIEHMBAETCs B 2 0ajuia, TEOpETUUECKHE 3aaHus OlleHuBatoTCs B 1 Oamn. Pemensr 8
MPaKTUYECKUX 3a7a4 TecTa U | 3aaHue TeOpETUUECKOE.

17

Tect Bximrouaer 21 3amavy, u3 HUX 19 - mpakTHyecKuX 3a1aHus U 2 - TCOPETUYECKUX 3a/1aHHUS.
3anaHus ¢ BBIOOPOM OJJHOTO MPABMIIBHOTO OTBETA U3 MpeiokeHHbIX. Kaxioe mpakruyeckoe
3aJlaHue OLIEHUBaeTCs B 2 Oalljia, TeOpeTUUECKHe 3a/1aHus olleHnBatoTes B 1 6ami. He pemeno Hu
OJTHOI 3a1a4H.




