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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: 09.03.02 MadopmaiioHHbIe CUCTEMBI M TEXHOJIOTHH

HanpaBlieHHOCTh be3onacHocTh HHPOPMALIMOHHBIX CHCTEM



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

09.03.02 MadopManiMOHHBIE CUCTEMBI U TEXHOJIOTHH (HAIPaBJIEHHOCTH : be3omacHocTh nH()OpMAITMOHHBIX
CHUCTEM)
OIIK.1 Cnocoben npuMeHATh GyHAaMEHTAIbHBIC 3HAHUS, TIOJYYCHHBIE B 00JIACTH MaTEMaTUYECKUX U
(u1M) ecTecTBEHHBIX HAayK, U UCIOJIb30BaTh UX B IPO(ECCHOHATILHON JeSTEIbHOCTH
HNuaaukaropsl
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
MaTeMaTHIeCKHUEe OObEKTHI
OIIK.1.3 Vicnonb3yeT NpakTUUYECKUI ONBIT PEILIEHUS] CTAHJAPTHBIX MaTEMaTHUECKUX 3a7a4



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

09.03.02 MuadopmanrioHHbIe CUCTEMBI U TEXHOJIOTUN
(HampaBJIeHHOCTh: be3onacHOCTh MH(POPMAITMOHHBIX CUCTEM)

¢opma o0yuenus

(ak.4ac.)

Oo4Has
NeNe TpumecTpos, 1,2,3
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
JMCIUTIJINHbI
O0beM AUCIHUILIMHBI (3.€.) 10
O0beM JUCHUILIMHBI (AK.YaC.) 360
KonTakTHasi padora ¢ 140
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 70
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 70
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 220

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuniaeMmoe KOHTpoJsibHOe Mepomnpusitue (10)
HroroBoe koHTposibHOE MeporpusTue (3)

DopMbI IPOMEKYTOUHOM
arrecTauuu

3auer (1 TpumecTtp)
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.

BXOJJHOM KOHTPO.JIb
[IpoBepsitoTcs cienyronme 0CTaTOYHbIE 3HAHUS U3 Kypca CpeIHEN IIKOJIbI, HEOOXOUMBIE ISl YCIEIIHOTO
OCBOCHHMS Kypca "Anredpa v aHaTUTHYECKAs TeOMeTpHst":
1) [TonsATHE BEKTOpa U OCHOBHBIE OIE€pPAlMU HAJ[ BEKTOPAMU: CJIO0KEHHUE BEKTOPOB, BHIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpA Ha JIEUCTBUTEILHOE YHUCIIO, CKAJISIPHOE MPOU3BEIeHNE BEKTOpOoB. CBOICTBA
TPEYTOJbHUKOB U MapaljieIorpaMMOB.
2) OcHOBHBIE TEOPEMBI CTEPEOMETPUU: MPU3HAKU MapaUIeIbHOCTH U MEePIEeHANKYISIPHOCTH NPSAMBIX Ha
IJIOCKOCTH, MPU3HAKU MMAPAJUICIbHOCTU U NEPIEHANKYISIPHOCTH TUIOCKOCTEH, MPU3HAKU MApaJUIEIbHOCTH U
MEePIEHANKYISIPHOCTH MIPSIMOM U TUIOCKOCTH.
3) Pemenue cucreM nByX (TpEX) TMHEHHBIX YpaBHEHUH.
4) Pemrenne kBagpaTHBIX ypaBHeHUH. Teopema Buera

Pa3zpen 1
CtpouTtcst cucTemMa KOMIUIEKCHBIX YHCETl, pacCMaTpuBaeTcs anredpandeckast U TPUrOHOMETpUudeckas hopma
KOMILIEKCHOTO YHCIIa, WILTIOCTPUPYETCS TEOMETpUUYECKasi HHTEPIIPETaIvs onepaiuii, BBOJUTCS TOHSITHE
COHpSDKeHHBIX KOMIIJIEKCHBIX YUCECJI, BBIBOAATCS (1)OpMYJ'II)I BO3BCICHHUS B CTCIICHDb U U3BJICUCHHUC KOpHSI n3
KOMILTIEKCHOTO Ynciia. PaccMaTpuBaeTcs pelieHne KBaIpaTHBIX YPaBHEHUH C KOMIUIEKCHBIMHU U
neicTBuTenbHBIMU KO3 punnentamu. O6cyknaeTcsi CBOMCTBO KOPHEH U3 €IUHUIIBI U IEPBOOOPA3HBIX KOPHEH.

B sToMm pa3zzene Takxke paccMaTpuBalOTCS MOHITUS IEPECTAHOBKU U3 N YKCENl, UX YETHOCTD, [TOICTAHOBKU N-i
CTENEHH, UX Y€THOCTh. Onpenenenne onpenenuTens n-ro nopsaka. Cpoiicta onpeaenureneid. Pasnoxenue
onpeaenuTels o crpoke. @opmynuposka reopeMsl Jlamiaca. Cymma Ipou3BeIeHUI 2JIEMEHTOB OAHON CTPOKU
OTIpe/IeTUTEIISI Ha alireOpanyecKkue TOTOJHEHUS IPYroi. Y MHOKEHHE MaTpull (OTpeIeieH s, CBOMCTBA).
ObpaTHas matpuna (cyliecTBoBanue, Buj). Pemenre Matpuunbix ypaBHeHul tuna AX=B. MatpuuHoe
nokazaTenbeTBO Teopembl Kpamepa. Merton [Maycca (MeTos mocie1oBaTeIbHOTO UCKIIFOUEHUS HEU3BECTHBIX).

KoMmmiekcHbIe yncia
CtpouTtcst cucTemMa KOMIUIEKCHBIX YHCETl, pacCMaTpuBaeTcs anredpanydeckast U TpUrOHOMeTpudeckas hopma
KOMILIEKCHOTO YHCIIa, WILTIOCTPUPYETCS TEOMETpUUYECKasi HHTEPIIPETaIvs onepaiuii, BBOJUTCS TOHSITHE
COHpSDKeHHBIX KOMIIJIEKCHBIX YUCECJI, BBIBOAATCS (1)OpMYJ'II)I BO3BCICHUS B CTCIICHDb U U3BJICUCHHUC KOpHSI n3
KOMILTIEKCHOTO Ynciia. PaccMaTpuBaeTcs pelieHne KBaIpaTHBIX YPaBHEHUH C KOMIUIEKCHBIMHU U
neicTBuTenbHBIMU KO3 punnentamu. O6cyk1aeTcsi CBOMCTBO KOPHEH U3 €IUHUIIBI U IEPBOOOPA3HBIX KOPHEH.

Onpeneanrenn
PaCCManI/IBaIOTCSI MOHATHA NEPECTAHOBKHA U3 N YUCCII, UX ‘-IéTHOCTI), IIOACTAaHOBKHN n-u CTCIICHU, UX YETHOCTD.
Onpenenenne onpeaenuTes n-ro mopsiaka. CBoicTBa onpeaeuTeneid. PasmoxkeHne onpeaenuTelis 1Mo CTPOKe.



®opmynupoBka Teopemsl Jlamnaca. CymMMa npou3BeeHHUM 3JIEMEHTOB OJIHOM CTPOKH OINpeeTUTeNs Ha
anreOpanvecKue JOTMOTHEHUS TPYTOu.

MaTtpunsi
Omnepanuu HaJ MaTpUIlaMU. Y MHOKEHHE MaTpuIl (omnpeaenenus, cBoicTBa). OOpaTHas MaTpuia
(cymectBoBanue, BuM). Pemmenne MatpuuHbix ypaBHeHU THIa AX=B. MaTtpuuHoe 10Ka3aTeabCTBO TEOPEMBI
Kpamepa.

CucremMbl JIMHEHBIX YPAaBHEHU M
YcTranaBiuBaeTcs B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEXAY CUCTEMaMU M JIMHEWHBIX YPABHEHUH C n
HEU3BECTHBIMHU M MHO>KECTBOM MAaTpULl, UMEIOIINX M CTPOK U N cTOJIONOB. BBOATCS 3/1eMeHTapHbIe
peoOpa3oBaHus MaTPHUIL U C UX ITOMOIIBI0 000CHOBBIBAaETCS METO/ ['aycca perieHns Mpou3BOJIbHBIX CUCTEM
JIMHENHBIX YpaBHeHUI. PaccMaTpuBaroTcs MaTpUuHbIA MeToA U MeTo Kpamepa penieHust cucteM JTMHEHHBIX
YPaBHEHHUH.

KT-1
KonTponbras Touka (KT-1) Bkirrodaet B ceOs ciieyromme npakTuieckue paboThl:

1) [Ipaktraeckas padota Nel "KomrmiekcHble uncina';

2) Ilpaktuueckas padora Ne2 "Brrunciienue onpenenureneit”;

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

4) Ilpaxtuueckas padora Ne4 "Pemenue cuctem ypaBHeHH MeToioM ["aycca';

u Tecra "KommekcHsie uncia. Onpeaenurenn. Matpuiibl. CUCTEMBI JIMHEHHBIX YpaBHEHH'".

Pa3zmen 2
B 3TOM pasznene nzyvyaroTcs JMHEHHbIE IPOCTPAHCTBA, X NOANPOCTpaHCTBA. [laéres onpeneneHue JIMHENHO
3aBUCUMBIX U JINHEMHO HE3aBUCUMBIX CUCTEM BEKTOPOB. /[0Ka3bIBAETCS SKBUBAIICHTHOCTD OMPEAECICHUN.
N3y4varoTcst CBOMCTBA IMHEMHO 3aBUCUMBIX U IMHEWMHO HE3aBUCHUMBIX CHCTEM BEKTOPOB. JlaéTcs onpeneneHue
0as3uca cucTeMbl BEKTOPOB U JJMHEHMHOTO MPOCTpaHCTBA. BBOAUTCS MOHATHE KOOPAWHAT BEKTOpa B Oa3uce.
Jlaéres onpeneneHne KOHEYHOMEPHBIX JIMHEWHBIX ITPOCTPAHCTB, IPUBOAATCS PUMEPBL. BBBOAUTCS
ONpPEACIICHUE PAa3MEPHOCTH JIMHEMHOTO TPOCTPAHCTBA. PaccMarpuBaeTcs CBsA3b KOOPAMHAT BEKTOPA B PA3HBIX
0a3ucax u JACUCTBUS C BEKTOpaMHU B KoopanHaTax. JlaéTcs moHsITHE MaTPHIIBI TTEPEXo/ia.

JIuHeilHbIe MPOCTPAHCTBA
Jlaetcs onpeneneHue JMHEHHOTO MPOCTPAHCTBA, PACCMAaTPUBAIOTCS €r0 MPOCTENIINE CBOMCTBA. B kauecTBe
MIPUMEPOB JINHEUHBIX TPOCTPAHCTB PACCMATPUBAIOTCSI MHOYKECTBA BCEX MAaTPUIl OJTHOM Pa3MepHOCTH,
apu(pMeTHYECKOE JIMHEHHOE MPOCTPAHCTBO U MHOKECTBO MHOTOUJICHOB CTETIEHU He BbIe n. Jlaéres
ONPEACIICHUE JTUHEWHO 3aBUCUMBIX U HE3aBUCUMBIX CUCTEM BEKTOPOB. PaccmaTpuBaroTcsi OCHOBHAsA TE€OpEMa O
JTUHEWHOHN 3aBUCUMOCTH U €€ CIIeJICTBUS. BBoAMTCS MOHATHE 0a3uca JIMHEWHOTO TPOCTPAHCTBA U Pa3MEPHOCTH
JTUHEHHOro nmpocTpancTBa. Jlaetcs onpeaenenue 6a3ruca TMHEHHOTO MPOCTpaHCTBA. PaccmaTpuBaroTCs ero
OCHOBHBIE CBOMCTBA. BBOIATCS KOOPAMHATHI BEKTOpA B JAHHOM 0a3uice U MpelCTaBICHUE BEKTOpa uepe3 0asuc
B BHJIC TUHEHHON KOMOMHaUMU 0a3MCHBIX BEKTOPOB. PaccMaTpuBaroTCst ACHCTBUS ¢ BEKTOPAMU B KOOpAMHATAX.

MaTpuubl nepexojaa
BBoauTcs noHsTHE MaTPUIIBI IEPEX0/1a U ONPEACIAETCS CBSA3b KOOPAUHAT BEKTOpa B pa3HbIX 0azucax



KT-2
1) [Ipaktrueckas padota Ne 5 "JIunelHbie mpocTpaHCTBA. ba3uc 1 pa3MepHOCTh TUHEHHOTO MPOCTPAHCTBA.
Marpuiisl nepexoaa'

Pa3zpgen 3
Jlaetcs onpeesieHne TeOMETPUYECKOT0 BEKTOPA U €r0 XapaKTEPUCTHK. BBOASTCS onepaliuy ClIoXKeHUs
BEKTOPOB U YMHOKECHHMSI UX Ha JCHUCTBUTEIbHBIC YHCIA. PaccMaTpUBaOTCs CBOMCTBA 3TUX OIEpaliil, HAa OCHOBE
ATUX CBOMCTB JI€JIa€TCsI BHIBOJI, YTO MHOXECTBO F€OMETPUUECKUX BEKTOPOB SBJISCTCS TUHEHHBIM (BEKTOPHBIM)
MIPOCTPAHCTBOM HaJl MIOJIEM JE€HCTBUTENbHBIX Yncell. BBOAATCS MOHATUS KOJUIMHEAPHBIX M KOMILJIAHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOIMCTBA, HEOOXOMMBbIE U JOCTATOUHBIC YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMIUIAHAPHOCTHU TPEX BEKTOPOB. J{0Ka3bIBAETCS, YTO ITH MHOXKECTBA SIBJIAIOTCS IMHEHHBIMU
MOANPOCTPAHCTBAMH BO MHOKECTBE BCEX F€OMETPUUECKUX BEKTOpOB. Haxonarcs 6a3uckl BO BCeX ITUX
MpocTpaHcTBaxX. PaccMarpuBaeTcst MOHATHE MPOEKLIUUA BEKTOPA, B TOM YHUCIIE U OPTOIrOHAILHOM MPOEKIIUU
BEKTOpa Ha ock. JlatoTcs onpenenenus npsmoyroiabHoit nekaprosoit (IICK) u addunHOM crcTeM KOOpaUHAT
(ACK) Ha mI0CKOCTH U B IIPOCTpaHCTBE. BBOASTCS omnepaiuu CKaJIipHOTO, BEKTOPHOTO U CMEIIAaHHOTO
Mpou3BeIeHUs BEKTOPOB. BriBomsaTcs popmyisl HaxoxaeHus 3Tux npousseacauit B [IJJCK u ACK u
paccMaTpUBarOTCs Pa3IMYHbIE TPUIOKEHUS ITUX MPOU3BEACHUIN K PEIICHUI0 METPUYECKUX 3a]1a4.

Onepannu HaJ BEKTOPAMMU: CJI0OKeHHEe (BLIYUTAHME) BEKTOPOB, YMHOKEHUE BEKTOPA HA YHUCJI0
JlaeTcs onpeneneHue reoMeTpu4ecKoOro BEKTOpa 1 €ro XapakTepUCTUK. BBOAATCA onepanuu CI0XKEHUs
BEKTOPOB U YMHOKECHHMSI UX Ha JCHUCTBUTEIbHBIEC YNCIA. PaccMaTpUBaOTCs CBOMCTBA 3TUX OIEpaliil, HAa OCHOBE
Yero JIeNaeTcs BbIBOJI, YTO MHOXKECTBO T€OMETPUUYECKUX BEKTOPOB SIBIISIETCS JTMHEUHBIM (BEKTOPHBIM)
IIPOCTPAHCTBOM HaJl MOJIEM ACUCTBUTEIBHBIX YnCel. BBOIATCSA MOHATHS KOJUIMHEAPHBIX U KOMITJIAHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOIMCTBA, HEOOXOMMBbIE U JOCTATOUHBIE YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMIUIAHAPHOCTH TPEX BEKTOPOB. JlOKA3bIBAETCS, YTO 3T MHOKECTBA SIBJISIOTCS JIMHEHHBIMU
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 onpeaenenus npsmoyroiabHoit nekaprosoit (IIICK) u ad¢dpunHOM crcTeM KOOpAUHAT
(ACK) Ha MJI0CKOCTH U B IPOCTPAHCTBE.

CxkansipHoe nNpou3sBe/ieHue BEKTOPOB
BBoautcst oneparusi CKaJIIpHOTO YMHOKEHHS BEKTOpOB. PaccmaTpuBaroTes anreOpandeckrie U TeOMETPUIECKUE
CBOMCTBA TOT0 Mpou3BeAcHUA. BRIBOATCS (hOpMYJITbI HaxX0XAeHUs ckainsipHoro nmpousseaeHus B [IICK u
ACK u paccMaTpuBarOTCs pa3iMuHbIE TUIIBI METPUYECKUX 33/1a4 C IPUMEHEHUEM CKAJIIPHOTO TPOU3BEACHUS.

BexTopHoe npon3Be/ieHNe BEKTOPOB
BBoauTcs oneparusi BEKTOPHOTO MPOU3BEIEHHSI BEKTOPOB. PaccmaTpuBatoTest anredpanyeckue u
reOMEeTPHUECKUE CBOIMCTBA orepanuu. BeiBoasTcst popMyItbl 1J1st BBIYUCICHHS TPOU3BEICHUS B IPOU3BOIHLHOM
¥ OPTOHOPMHUPOBAaHHOM Oa3ucax. [IpuBoasATCA mpUMeEpbl IPUMEHEHUS 3TOTO MPOU3BEACHUS IPU PELIEHUN
reOMETPUUECKUX 3a]1ad.

CMmemanHoOe Npou3BeicHHEe BEKTOPOB
BBoautcs oneparusi cMEIIaHHOTO TPOU3BEACHUS BEKTOpOB. PaccMarpuBaroTcs anredpandeckue u
reoMeTpUyYecKre CBOMCTBa onepaluuu. BeBoasATCS GOopMyJibl U1 BBIYUCICHUS IPOU3BEACHHS B IPOM3BOJIBHOM
1 OPTOHOPMHpPOBaHHOM Oa3ucax. [IpuBoasaTcs mpuMepsl MPUMEHEHUS 3TOTO MPOU3BEACHUS IPU PEILICHUN
reOMEeTPHUECKUX 3a]a4

KT-3



Kontponbras Touka (KT-3) Bkitouaer B ce0s ciemyromye paboThI:
1) [Ipaktrueckas padota Ne 6 "Onepaunu HaJl BEKTOpaMu';

2) Tect "BektopHas anredpa

Pa3znen 4
B nanHoM pasznene paccMaTpuBarOTC:

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

2) B3aIMHOE PACIIOJIOKEHUE MPSIMBIX HA IJIOCKOCTHU: YCIOBHS ApAJIEIbHOCTH, IEPIIEHIUKYISIPHOCTH,
COBIIAJICHUS NIPSIMBIX;

3) paccTosiHME MEXy MapajUIeIbHBIMU NMPSIMBIMH, PACCTOSIHUE OT TOYKH JIO IPAMOIA;

4) HaXOX/I€HNUE TOUKH IIEPECEUEHUs IPSIMBIX;

5) paznuuHbIe CIOCOOBI 33aHUS TIOCKOCTH;

6) B3aUMHOE PACIIOJIO0KEHUE MIIOCKOCTEH;

7) paccTosiHHE OT TOUYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXly apaJljIeIbHBIMU IJIOCKOCTSIMU;
8) yroa Mexay npsiMbIMH;

9) yron Mexay TIOCKOCTSIMH.

IIpsiMasi HA IVIOCKOCTH
BriBoasiTcs ypaBHeHUH npssMoit B apUHHOI cucTeMe KOOPAUHAT Ha MIIOCKOCTH, €CJIU MpsiMasi 3a/1aHa

a) TOYKOW W HAIPABIISAIONINM BEKTOPOM,

0) ABYyMsI TOUKaMHU.

OO6miee ypaBHEHHE TIPSIMOIA.

BBIBOISITCS ypaBHEHHS TIPSMBIX B MPSIMOYTOJILHOW CHCTEME KOOPAMHAT HA TUIOCKOCTH, €CITH

a) mpsiMast 3aj1aHa TOYKON M MEPIEeHANKY/ISIPHBIM BEKTOPOM,

0) Toukoit 1 yriiom ¢ ocbo (OXx).

PaccmarpuBaercst HOpMabHOE ypaBHEHHE TPAMOiA. BoIBOASTCS (OPMYJIBI yIiIa MEKIY MPSMBIMU M PACCTOSTHUS

OT TOYKH JI0 IIpsiMoil. PaccmaTpuBaroTcs ypaBHEHHE ITy4Ka IPSMBIX U T€OMETPUUECKUI CMBICIT 3HaKa
TpexwieHa Ax+By+C

Ili1ockocTh



BriBoasres B adhuHHOI cricTeMe KOOpAMHAT YpaBHEHUS INIOCKOCTH, €CJIH IJIOCKOCTh 3a/laHa
a) TOYKOM U ABYMS HEKOJIJTMHEAPHBIMH BEKTOPaMU, MapayIeIbHBIMU IJTIOCKOCTH;
0) TpeMs TOUKaMH, He JIeKAIIUMU Ha OJTHOU MPSIMOH.

PaccmaTpuBaetcst o0liee ypaBHEHUE TNIOCKOCTH.

KT-4
Kontponbnas Touka (KT-4) Bkimtouaer B ce0st cienyromye paboThI:

1) Tect "lIpamas Ha ruiockocTu. ITnockocTs"

IIpsimasi B mpocTpaHcTBe
BeIBOISITCSA ypaBHEHUS IPSIMOU B IIPOCTPAHCTBE:!

1) mpoxozsuieii yepe3 TaHHYIO TOUKY MapaiedbHO JAHHOMY BEKTOPY (KaHOHUYECKUE U MTapaMEeTPUUYECKUE);
2) npoXoAsIIeil uepes /1B TaHHbIE TOUKH,

3) 3a1aHHOM TTepeceYCHUEM JIBYX TUIOCKOCTEH.

Hccnenyercs B3aMMHOE pacioloKEHUE ABYX MPSAMBIX:

1) mpsiMble COBMAAIOT;

2) npsiMble apajuIeIbHbL;

3) npsiMbIe TIepeceKaroTCs;

4) npsiMble CKPEIINBAIOTCSL.

OHpeHeHHeTCH Yroja MExKAy IIpAMBIMHU B ITPOCTPAHCTBE, pACCTOAHUC OT TOUYKU 10 HpﬂMOﬁ B IIPOCTPAHCTBC,
PaCCTOSAHUEC MCIKAY ABYMS CKPCIIUBAOIIUMHUCA U ITAPAJUICIIBHBIMU ITPAMBIMHU.

Hccnenyercs B3aUMHOE pacrooKeHue NPpsIMON U IIJIOCKOCTH B IpocTpaHcTBe. ONpenensercs: yroyl MexKILy
IPSMOM U INIOCKOCTBIO B MPOCTPAHCTBE M HAXOXKJCHUE TOUKH MEepeceyeHns NpIMOM U INIOCKOCTH B
IIPOCTPAHCTBE

HNUTOI'OBOE KOHTPOJIBHOE MEPOITPUATHUE

HrtoroBoe KOHTPOJIILHOE MEPOTIPUITHE MPOBOAUTCS B BUJIE TUCbMEHHOW KOHTPOJILHOU pabOoThl, BKIIFOUAIOIICH B

ce0s 3a1aHNT HAa TEMBL:
1) KOMILIEKCHBIC YHCIIa;
2) MaTpHUIIbI;

3) ompenenuTeny;



4) nuHEWHbIE IPOCTPAHCTBA;

5) nuHelHbIe 00pa3bl: IpsiMasi Ha TUIOCKOCTH, TIJIOCKOCTh

Auire0pa u anajauTH4YecKasi reomeTpusi. Bropoii tpumectp
B nanHOM TpHMecTpe paccMaTpuBaloTCA CIIEIyIOIINe OCHOBHBIE pa3zelibl Kypca "AHanmuTuueckas reoMeTpus':

1) Ilpsimast B mpocTpaHcTBe. B3aumHoe pacnonoxenne mpsiMoi U INIOCKOCTH B POCTPAHCTBE;

2) KpuBbie BTOporo mopsiaka: 3JuUIMIC, rurnepoona, napadona. BeiBona kanonnueckux ypasuenuii B I[IJICK u B
HOJISIPHBIX KOOPJMHATAX.

3) DnemeHTapHas TEOpUs IOBEPXHOCTEN BTOPOI0 NOPSAAKA: IMIMHAPUUECKNE, KOHUUYECKHE TIOBEPXHOCTH,
IIOBEPXHOCTH BpalleHus. JInHenyaTsie MOBEPXHOCTH.

u Kypca "Anrebpa':

1) Cucrempl TMHEMHBIX YpaBHEHH: ONPEEIIEHNE YaCTHOTO U 001iero pemenus. Teopema
Kponekepa-Kanennu. O60cHOBaHHE MPAKTHYECKOTO crioco0a HaxoxaeHus oomero pemenust CJIY ¢ momorpio
paHra MaTpHUIIbL.

Pa3zpen 5
BriBoasITCA paznuuHble ypaBHEHUS IPsIMOM B ipocTpaHCcTBe. Vccnenyercs B3aMMHOE pacioyioKEHUE ABYX
npsimMbix. OnpeaenseTcs: yroja Mexay NpsIMbIMU B IPOCTPAHCTBE, PACCTOSIHUE OT TOYKHU J0 IPSIMOM B
HpOCTpaHCTBe, paCCTOHHI/IC Memz[y I[BYMﬂ CKpGHII/IBaI-OHII/IMI/ICSI n HapaJ'IJ'IeJ'IBHI)IMI/I prIMBIMI/I.

Hccnenyercs B3aMMHOE pacIoloKEHUE IPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. Onpenensiercs yroy Mexy
MPSIMON U TUIOCKOCTBIO B IPOCTPAHCTBE U HAXOKJIEHUE TOUKU NIEPECEUEHMsI TPSMOM U IIIIOCKOCTH B
IIPOCTPAHCTBE.

Jlaércs onpeneneHue JIMHUM BTOPOTO MOPSIKA.

BriBossITCS KAHOHUYECKHE YPaBHEHHSI OKPYKHOCTH, SJUINIICA, TUIIEPOOIIbI U 1apadosibl B IPSIMOYTOJIbHOM
cucreMe KoopAuHaTt. Mccenenyrores cBoiicTBa U popma 3TUX JTUHUH. J[at0TCs TOHATHS SKCLIEHTPUCHUTETA,
JIUPEKTPUC, POKATBHBIX PaINyCOB, aCUMIITOT. BBIBOAATCS ypaBHEHUS KacaTeJIbHBIX K KPUBBIM BTOPOTO
nopsiaka.BeiBoidTcs ypaBHEHUS 3IUIMIICA, TUIIEPOOIIBb M TapadoJIbl B MOJIIPHONW CUCTEME KOOPIMHAT.

JIuHUM BTOPOTro NOPSAKA: JUIUIC, runepoosia, mapadoa.
Jlaércs onpeneneHue JIMHAM BTOPOTO MOPsIIKa.

BbIBOIATCA KAHOHMYECKHUE YPABHEHMS OKPYKHOCTH U DJUIUIICA B NIPSAMOYTOJIBHOM CUCTEME KOOPAUHAT.
Hccnenyrotces cBoiicTBa 1 (hopMa 3TUX JTHHUHN. J[JIst S5uTirca BBOAATCS SKCIEHTPUCUTET U TUPEKTPHCHI,

paccmarpuBaroTcs ux cpoictBa. O0cykaaeTcst BONpOoc 00 U3MEHEHUH YpaBHEHUS JUIUIICA

a) IpY epeMeHe MeCTaMu Oceil KOOpAUHAT,



0) npu mapauIeTbHOM MEePEeHOCE LIEHTPa IUIUIICA.
BriBoasiTCS ypaBHEHHUs KacaTeNIbHBIX K 3JUIUIICY U OKPYKHOCTH.

BrIBosITCS KaHOHWYECKHE YpAaBHEHHS TUIIEPOOIIBbI B IPSMOYTOJIBHON crcTeMe KoopAuHaT. Mcecnenyrores
cBoiicTBa U (hopma runepoosl. Jlaércs onpeaeneHne IKCIEHTPUCUTETa, (POKYCOB, TUPEKTPHUC, (HOKAITBHBIX
paycoB, aCHMITOT I'HITEPOOIIBI, CONPsHKEHHON runepOoisl. PaccMarpuBaeTcst ocobast poib aCHMIITOT
runep6osel. OOCyXIaeTcst BOpoc 00 M3MEHEHHN YpaBHEHHI TUIIEpOOIIbI

a) IpY IepeMeHe MECTaMH OCeil KOOpAMHAT,
0) Npu mapaJyIeIbHOM MEPEHOCE IIEHTPA TUIIEPOOJIBI.
BriBosiITCS ypaBHEHUS KacaTelIbHBIX K TUTIEpOOIIE.

BeIBoIMTCS KaHOHMYECKOE YpaBHEHHE MapadoiIbl B MPSIMOYTOJILHOM cucteMe KoopauHart. Vccnemyrores
cBOMcTBa U (hopMa napadosbl. BBOIUTCS SKCHEHTPUCUTET U JUPEKTPUCA, PACCMATPUBAIOTCS MX CBOWCTBA.
O6cyxaaercst Bompoc 00 U3MEHEHUN ypaBHEHHUS TapadoIIbl

a) B 3aBHCUMOCTH OT OCH CHMMETPHH,
0) Tpu MapauIeTFHOM MEPEHOCE BEPIINHBI TapaOoITbI.

BriBoasTCS ypaBHEHMS KacaTeIbHbBIX K apadore.
BriBoasTCS ypaBHEHUS 3JUTHIICA, THIIEPOOIIBI U TapaboIIbl B MOJSPHOM CUCTEME KOOpIMHAT

Ynpouienue ypaBHeHHs1 JIHHHH BTOPOro NOpsiAKa NPH Npeodpa3oBaHUHU NPAMOYT0JbHBIX
koopauHat. Kitaccupukanusi IMHUH BTOPOro nopsiaAka.
PaccmarpuBaercs Bonpoc o npeodpazoBaHuy ad(UHHBIX U IPIMOYTOJIbHBIX KOOPIUHAT Ha MJIOCKOCTH.
dopmMynupyeTcs aaropuTM yIpOILEHHs ypaBHEHHS JIMHUM BTOPOT'O MOPsAIKa IpU MpeoOpa3oBaHUH
IPSMOYTOJIBHBIX KoopauHar. J{aércs kiaccudukanus JMHANR BTOPOTO MOPSIIKA.

KT-1

KT-1 coctout u3 cienyrommx padboT:

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

2) IIpakTuueckas pabota "Kpusbie Broporo nopsaka';

3) Tect "llpsimas B npoctpanctse. Ilnockocts. Kpusslie BTOporo nopsiaka'.

Pa3znea 6
HaIOTCSI OHpCIIG.HeHI/ISI III/IJ'II/IH[IpI/I‘-IeCKI/IX, KOHNYCCKHUX HOBCpXHOCTCﬁ nu HOBerHOCTeﬁ BpaIlIeHI/ISI.
HOBerHOCTI/I BTOpOFO HOpr}lKa I/ICCJ'IGJIYIOTCSI CCUCHUAMU KOOp}II/IHaTHI)IMI/I IIJIOCKOCTSAMU U IINIOCKOCTIAMHU UM
napajuiebHbIMH. JIMHeHYaThie TOBEXHOCTH. [I0BEpXHOCTH BpallleHHUS.



DJIeMeHTAPHAs TeOPHs NMOBEPXHOCTEH BTOPOro MOPAAKA: HMIHHAPHYECKHE, KOHUYeCKHe
NMOBEPXHOCTH, MOBEPXHOCTH BpPAIllCHHS.
Kanonnueckue ypaBHEHHs TOBEPXHOCTEHW BTOPOTO MOpsiiKa. 3HATh BUbl ypaBHEHUH, HA3BaHUS U BUJT
COOTBETCTBYIOIIMX UM MOBEPXHOCTEH (JUIUIICOUA, OJHONOIOCTHBIN runepO0Iona, IBYIOI0CTHBIH
TUNepOOIOUI, IUTUIITUYECKUH TapaboIon 1, TUIIepOOTMUeCKUN MapaboIona, HITUITHYECKUA TUITHHD,
TUNEePOOTNYECKHUIA [IUITUHAP, TapabOTUIeCKHi [IUIUHAP, KOHYC, BRIPOXKICHHEIE IOBEPXHOCTH). MccnenoBanue
MMOBEPXHOCTEN BTOPOTO MOPSIKA, 3a/JaHHBIX KAHOHUYECKUMH YPAaBHCHUSIMH,

CEUEHMSIMU TUIOCKOCTSIMHU, MapajuiebHBIMA KOOPANHATHBIM IJI0CKOCTSM. [IpsMonuHelinbie oOpasytoliue
MIOBEPXHOCTEN BTOPOro MOpsiiKa (ONpEesICHNE, 3HaTh, Y KAKUX

MMOBEPXHOCTEH €CTh MPSMOIMHEHHBIE 00pa3yIolne, BRIBOJI ypaBHEHUH CEMEHCTB MIPSIMOJIMHEHHBIX
00pa3yromux).

KT-2
KT-2 coctout u3 cienyromux padbor:

1) [Ipaktrueckas padota "[loBepxHOCTH BTOPOTO TOpsiaKa';

2) Tect "IloBepxHOCTH BTOPOTrO Mopsiaka'.

Pasnen 7
B sToM paznene paccmarpuBaeTcsi 0MH U3 (GyHIAMEHTAIBHBIX CIIOCOOOB MCCIIEIOBAHUS U PEIICHUS
HeoHOpoaHbIX (CJIHY) u onHopoausix cucteM nuHelHbIX ypaBHeHU (CJIOY) ¢ m00bIM KOHEYHBIM YHCIIOM
HEM3BECTHBIX C MOMOUIbIO paHra Matpuubl. s 3Toro nokassiBaercs reopema Kponekepa - Kanennu, us nee
BBIBOJIATCS IIPABUJIA PELIEHUS YKa3aHHBIX CUCTEM. PaccMaTpuBaroTCsl CBOMCTBA PEILIEHUI CUCTEMBI JIMHENHBIX
OJIHOPOJIHBIX YPaBHEHMH U CBs3b pemeHnii coorBercTByromux CJIHY u CJIOY.

Cucrembl TuHeliHbIX YpaBHeHu#l (CJIY): onpenesnenne 4acTHOro U o01ero pemenus. Teopema
Kponekepa - Kanesuiu. O60cHOBaHHE MPAKTHYECKOI0 croco6a Haxo:kaeHusi oouero pemenusi CJIY ¢
MOMOIbI) PAHTa MATPHUIBI.

BBoauTcs onpenenenue o0IIero 1 4aCTHOTO PEIIeHUi CUCTeMbI ypaBHeHH. JlaeTcs kmaccuukanus CUCTeM
JUHENHBIX YpaBHEHUI: OAHOPOHAS U HEOAHOPOHAs,, COBMECTHAs! 1 HECOBMECTHaAs, OIPE/ICIICHHAs U
HeonpeneneHHas. PaccmarpruBaroTcss OCHOBHBIE CBOWCTBA CUCTEM JIMHEWHBIX YPABHEHUM U UX
npeoOpa3oBaHus, TPUBOSIINE K CHCTEMaM, SKBUBAJICHTHBIM JaHHON. DopMynupyeTcs U JoKa3bIBaeTCs
teopeMa Kponekepa-Kanemnnu. 13 Teopema Kponekepa-Kamneniu BHIBOAUTCS TPAKTHUECKUN CITOCOO
HCCIe0BaHUs CUCTEMBI IMHEWHbIX ypaBHeHHH (CJIY) Ha coBMecTHOCTH U HaxoxaeHue pemrenus CIIY ¢
MOMOMUIBIO paHra MaTpuisl. @QopMyIupyeTcs aIrOpUTM HaxoxkieHus ooduero pemienue CJIY.

Cucrembl JTHHEHBIX OTHOPOAHBIX YPABHEHNI M IPOCTPAHCTBA UX pelieHuil. CBsA3b peleHui
OHOPOAHOI 1 HeogHopoaHoi CJIY.
PaccmarpuBaroTcst CBOWCTBA pEeIIEHUH CUCTEMBbI TMHEHHBIX OHOPOAHBIX ypaBHeHui (CJIOY). Jloka3biBaercs,
yTO MHOXECTBO Bcex pemenuid CJIOY sBisieTcst TMHEHHBIM MOIIPOCTPAHCTBOM aprU(METUUECKOT0 N-MEPHOTO
npoctpancTBa. Haxoaures 6a3uc u pa3MepHOCTb 3TOTO MOANPOCTPAHCTBA.

PaccmaTpuBaeTcs CBs3b OOIIET0 PElIeHUs] CUCTEMBI IMHEHHBIX HeoHOpoAHbIX ypaBHeHul (CJIHY) u obmero
pemenust coorsercryronieit CJIOY. Iloka3biBaercs, 4To



1) pa3HOCTH ABYX pEIICHUI HEOJTHOPOAHON CUCTEMBI - 3TO pPellleHne MPUBEAEHHON OHOPOIHON CUCTEMBIL;

2) cyMMa peteHus! OJHOPOIHOM CHUCTEMBI U PELLIEHUs IPUBEIEHHON OAHOPOJHON CUCTEMBI - 3TO pELICHHE
HEOJTHOPOTHOU CUCTEMBI;

3) ob1ee penieHre HEOJHOPOAHOM CUCTEMBI MPEICTABIAETCS B BUJIE CyMMbI YACTHOTO PELICHHUS
HEOJTHOPOJHOM CUCTEMBI M JTMHEHHON KOMOWHAIMK (DyH/IaMEHTaIbHBIX PEHICHNH e€ TpUBEIEHHOM
OJTHOPOJHOMN CUCTEMBI.

KT-3
[TpoBepsieTcst 3HaHWE MOHATHIA paHra MaTpuIlbl, 0MHOPOAHBIX (CJIOY) u Heognopoausix (CJIHY) cuctem
JMHEWHBIX YpaBHEHUH, o011ero u yactHoro pemenuit CJIY, panra Mmatpuiiel, 6a3uCHOT0 MUHOPA,
¢dbyHnamenTanbHoi cucteMsl peniennii (PCP) oqHOpOaHOH crcTeMBl YpaBHEHUI; TPUMEHEHHE TEOPEMBI
Kponekepa - Kanennu niist nuccnenoBanus Bonpoca o coBmectHoctu CJIY; HaxoxkeHne o0IIero ¥ 4acTHOTO
pewennii CJIY; 3nanue cBs3u pemennit CJIHY u coorBerctByronein CJIOY
KT-3 coctout u3 cienyrommx padoT:

1) I[Ipaktrueckas padota "MccnenoBanue CJIY Ha COBMECTHOCTH C ITOMOIIBIO PAHTOB MAaTpHII';

2) Tect "Panr matpuusl. CJIY".
NUTOI'OBOE KOHTPOJIBHOE MEPOITPUATHUE
HToroBoe KOHTPOIbHOE MEPONIPUSITUE TPOBOAUTCS B BUJI€ TUCHbMEHHON KOHTPOJIBHOM paboThl U TecTa. ITH
BUIBI paOOT BKIIIOUYAIOT B c€0s1 3a1aHUsI HAa TEMBI:
1) IIpsimast B mpocTpaHcTBe. B3aumMHoOe pacnonoxeHue NpsiMon U IMIIOCKOCTH B IPOCTPAHCTBE;
2) KpuBble BTOpOro nopsijka: 3JuIMIC, runepoosa, napadona;
3) IToBepxHOCTH BTOPOTO MOPSIIKA;

4) Panr MaTpuIlbl ¥ CUCTEMBbI TUHEHHBIX YPaBHCHUM.

[TucbmenHas KOHTposbHAs paboTa oneHnBaercs B 20 6amioB. Tect onennBaetcs B 20 6aos.

Auredpa u anaJauTudyeckas reomerpus. Tperuii TpumecTp
B nanHOM TpuMecTpe paccMaTpUBarOTCs CIICIYIONIME OCHOBHBIE pa3eiibl Kypca "Anreopa':

1) JIunelinpie npeoOpa3zoBaHusl JIMHEHHBIX IPOCTPAHCTB;
2) EBKIIU0OBBI M YHUTApHBIE IPOCTPAHCTBA.

3) bununelinble U KBaApaTUYHbIE (POPMBI.

Pa3znen 8



Haetcs onpezesieHne JIMHEHHOTO ONepaTopa, AEUCTBYIOMETO U3 OJHOTO JMHEMHOIO TPOCTPAHCTBA B APYTOE.
BrIBOISTCSA €ro CBOMCTBA U PUBOIATCS IpUMEpBL. JlaeTcst MaTpU4YHAs 3aIIUCh JTUMHEHHOTO OIepaTopa B JaHHOU
nape 0a3MCOB U yCTaHABJIMBAETCS B3aUMHOE COOTBETCTBHE MEXly MaTpHILIaMU U oniepaTopaMu. Onpenensrorces
COOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUCHHSI IMHEHHOTO MTPeoOpa30oBaHus, paCCMAaTPUBAIOTCS UX CBOWCTBA
U CIIOCOOBI HaxoXkAeHus. PaccmaTpuBaroTcs cBoiicTBa 06a3uca JIMHEHHOTo MPOCTPAHCTBA, COJIEPIKAILETO
COOCTBEHHBIE BEKTOPHI. BBOIUTCS MOHATHE CIIEKTpA U IPOCTOTO CIEKTpa. Jloka3piBaeTcst TeopemMa 0 JTMHEHHOM
IpeoOpa3oBaHUU C MIPOCTBIM CIIEKTPOM.

Onpenesnenue JJMHEHHOT0 0TOOpAaXKeHUS M JTHHEHHOr0 Npeodpa3oBaHus JHMHEHHBIX POCTPAHCTB.
Koopaunatsl 00pa3a BeKTOpa NpH JUHEHHOM Npeodpa3oBaHMH.
JlaeTcs onpeaeneHne JMHEHHOro 0ToOOpaXkeHHsl, AEUCTBYIOLIETO U3 OJTHOTO JIMHEHHOI0 IPOCTPAHCTBA B IPYroe
U JIMHEHHOTO NMpeoOpazoBaHms, ACWCTBYIONIETO B JIMHEHHOM IpocTpaHCcTBE. BBIBOATCS cBOiCTBA TMHEHHOTO
peoOpa3oBaHus U NPUBOJATCS pUMephl. PaccmaTpuBaeTcss MaTpula JINHEHHOTO peoOpa3oBaHus B JTaHHOM
0a3uce M yCTaHABIMBAETCS B3aMMHOE COOTBETCTBUE MEX/1y MaTPULIAMU U JIMHEHHBIMU NTPE0Opa30BaHUAMHU.
JlaeTcst MaTpUYHas 3aMUCh JIMHEMHOTO NMpeoOpa3oBaHMUs.

CaBs3b MATPHUII JIMHEIHOT0 MPeo0pa3oBaHusl B Pa3HbIX 0a3McaX KOHEYHOMEPHOT0 JIUHEHHOI 0
npocrpancrBa. Onepanuu Ha/X JUHEHHBIMH NPe00pPa30BAHUSIMHU.
BriBouTCS CBSI3b MEXKYy MaTpUIlaMU JAHHOTO JIMHEHHOTO peoOpa3oBaHus B IBYX mapax 06a3ucoB. Broasarcs
JEUCTBUS C TUHEHHBIMU TTPEOOPA30BaHUSIMU: CIOKEHNE, YMHOKEHHUE Ha DJIEMEHT OCHOBHOTO TT0JIsI, YMHOKCHHUE
JUHEHWHBIX TpeoOpa3oBaHuii. Jloka3bIBalOTCS UX CBOMCTRA.

Snpo u 006acTh 3HAYEHU I JTUHEITHOT0 Tpeodpa3oBanusi. HeBbIpoKaeHHbIE JIUHEHHOTO
npeoopa3oBaHusl.
JlaeTcs onpenenenue o01acTy 3HaYCHUM TUHEIHOTO TpeoOpa3oBanus. [loka3piBaeTcs, 4T0 00JaCTh 3HAUCHUI
JUHEHHOTO MPeoOpa30OBaHUs SBISETCS JTUHEHHBIM TIOAMPOCTPAHCTBOM JIMHEHHOTO MPOCTPAHCTBA.
OmnpenensieTcs pa3MepHOCTh 00JIaCTH 3HaYSHHM TUHEIHOTO peoOpa3oBanus. BBoauTcs onpeneneHue sjpa
JTMHeHHoro npeodpazoBanus. [lokaspiBaeTcs, 4TO SAPO JIMHEHHOTO MPeoOpa30BaHuUs SBISAETCS JTUHEHHBIM
MOJANPOCTPAHCTBOM JIMHEWHOTO IIpocTpaHcTBa. Onpeensercs pa3sMepHOCTD sijipa JIMHEHHOro MpeoOpa3oBaHHUs.
Jlaetcs onpezesieHne HEBBIPOKICHHOIO JTMHEMHOT0 TpeoOpazoBanus U GOPMYIIUPYIOTCS YCIOBHS
HEBBIPOXKJIEHHOCTH JTMHEHHOTO MTPeoOpa3oBaHusl.

CoOcTBeHHbIE 3HAYEHNSI M COOCTBEHHbIE BEKTOPHI JJMHEHHOr0 npeodpazoBanus. Jluneiinbie
npeodpa3oBaHUA C IPOCTHIM CIIEKTPOM
OmnpenensiroTcst COOCTBEHHbIE BEKTOPHI 1 COOCTBEHHBIE 3HAUEHUS IMHEHHOTO MPeoOpa3oBaHMs,
paccMaTpUBarOTCS UX CBOMCTBA M CIIOCOOBI HaXOXKaeHus1. PaccmaTpuBaroTcest cBoMicTBa 0asuca JIMHEHHOTO
MIPOCTPAHCTBA, COJIEPIKAIIETO COOCTBEHHBIE BEKTOPBL. BBOIUTCS MOHATHE CIIEKTPa U MPOCTOTO CHEKTPA.
Jloka3bIBaeTcs TeopeMa O JINHEHHOM NpeoOpa3oBaHUU € MPOCTHIM CIEKTPOM

KT-1
B paGoty BKIIIOUEHBI 3aJaHHS CIETYIOIUX THIIOB:
21
Pa3nen 9.
CkasisipHO€E ITPOU3BENECHNE BEKTOPOB B TMHEUHOM IpocTpaHcTBe. OnpeesieHne €BKINA0BbIX U
YHUTapHBIX IpocTpaHcTB. MaTtpuuna I'pama. BBeieHne MeTpuku.
OpTOroHanbHOCTh BEKTOPOB B €BKJIMOBOM IIPOCTPAaHCTBE. JJIMHA U yToJI MEX/ly BEKTOPaMH.
OpTOoHOpMUPOBaHHBIEC OA3HCHI.
OproroHanbHble, CONPSLKEHHBIE U CAMOCOTIPSHKEHHBIE JIMHEHHbIE TPeoOpa30oBaHus €BKIMIOBBIX
IIPOCTPAHCTB.



KT-2
1) IlpoBepuThb, 4TO TaHHOE OTOOPAKEHUE SBIISAETCS TUHEHHBIM OIEPATOPOM.

2) Haifti MmaTpuily JMHEHHOTO OTepaTopa, €CJIH JIaHbl 0a3UChl B IMHEWHBIX TPOCTPAHCTBAX U MIPABUIIO,
3ajaroliee oneparop.

3) Omeparop 3a7aH MaTpUIlel B 0JTHON Nape 0a3KCOB, HANTH €ro MaTpHIly B APYroi mape 6a3ucos.
4) HaiiTi koopAMHATHI 00pasza BEKTOpa, €CII JaHbl KOOPAMHATHI CAMOT0 BEKTOPA WM HA000POT.
5) Haiitu simpo u 001acTh 3HaUEHUH JIMHEHHOTO OTepaTopa, 3aJaHHOTo TUO0 MaTpHIleH, INOO MPaBUIIOM.

6) HaiitTu co6cTBeHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MpeoOpa3zoBaHUsl.

Pa3znen 9
B arom pasgene onpenensercsa CKasIpHOE IPOU3BEICHUE BEKTOPOB B IMHEHHBIX IIPOCTPAHCTBAX HAJl MTOJIIMHU
JEHUCTBUTEIILHBIX M KOMIUIEKCHBIX 4ucel. B epBoM citydae JIMHEMHOE MPOCTPAHCTBO HA3BIBACTCS €BKIIUIOBBIM,
BO BTOPOM - YHUTapHbBIM. M3y4aroTcs eBKINI0BBI BEKTOPHBIE IIPOCTPAHCTBA. PaccMaTpuBaroTcss mpuMepsl,
CBOWCTBA U CIIOCOOBI 3aJJaHNs CKAISIPHOT'O IPOU3BEIEHUS, BBOJATCS MOHATHUS JJIMHBI BEKTOPA, YIJ1a MEXKTY
BEKTOPaMH, OPTOIrOHAJIBHOCTU BEKTOPOB, OPTOTOHAJILHOI'O JAOIOIHEHUS BeKTOpa. PaccMarpuBaercs
OPTOHOPMHPOBAHHBIN 0a3MC U €ro cBOICTBA. M3y4yaroTcs YacTHbBIE BUJBI JIMHEHHBIX MTpeoOpa3oBaHuit
€BKJIM0BA IPOCTPAHCTBA:

1) npeoGpazoBaHue, CONMPSHKEHHOE TaHHOMY JIMHEHHOMY IIpeoOpa3oBaHus,
2) camoconpsHKeHHBIC TUHEHHBIE TIPe0Opa30BaHus,
3) opToroHangbHbIE TPEOOPA3OBAHMSL.

PaccmarpuBaeTcst mocTpoeHHEe OPTOHOPMUPOBAHHOTO 0a3rca, OPTOrOHAIBHOTO JOTIOHEHUS M OPTOTOHATBHOM
COCTABJISIONICH BEKTOpa HA MOIIPOCTPAHCTBO.

CkansipHoe npou3Be/ieHHe BEKTOPOB B JIMHEHHOM npocTpancTBe. OnpeneneHue eBKJIUI0OBbIX U
YHUTAPHBIX NpocTpancTB. Matpuua I'pama. Beegenue MeTpuKku.
Jlaetcs onpesiesieHne CKaIsIpPHOTO MPOU3BEACHHS B JINHEHHOM MPOCTPAHCTBE HAJl TIOJIEM JIEHCTBUTENBHBIX
(KOMILJIEKCHBIX) YHCE, BBIBOASITCS €r0 CBOMCTBA, MPUBOAATCS IpUMephl. JlaeTcs onpeneneHne eBKINI0Ba
(yHuTapHoro) npoctpancTBa. [IpuBoasTCcs ciocoObl 3aJaHNs CKaIIPHOTO Mpou3BeAeHNs. BBoauTcs Matpuna
I'pama, paccmaTpuBaroTCs €€ CBOMCTBA.

OpTOroHaJIbHOCTH BEKTOPOB B €BKJINI0BOM NPOCTPaHcTBe. [JINHA M YroJl Me:K1y BeKTOpaMHu.
OpToHOpMHUpPOBaHHbIE 0a3UCHI.
JlaeTcs onpeneneHue IMHbBI BEKTOPA, YIIa MEXAY BEKTOPAaMU U OPTOrOHAJIBHBIX BEKTOPOB. BrIBOIATCS
CBOIMCTBa OPTOTOHABHBIX BEKTOPOB. PaccMaTpuBaeTcst MOHSATHE OPTOTOHAIBHOTO JIOTIOTHEHUS U
OPTOrOHAJILHOW COCTaBIIAIOLICH BEKTOpa Ha MOJINPOCTPAHCTBO. BBOAUTCS MOHATHE OPTOHOPMUPOBAHHBIX
6a3ucoB. [loka3piBaeTCsa TeopeMa: J1000ii 6a3uc MOKET OBITh OPTOHOPMHUPOBAH. BriBoauTCS hopmya
CKJIIPHOTO TIPOM3BEICHUS B OPTOHOPMHUPOBAHHOM 0a3uce

OpTOFOHaJII)HbIe, COl'lpﬂ)KéHHble H CaMOCONIPA’KCHHBIC JMHelHbIe ﬂp606pa30BaHHﬂ C€BKJINAO0BBIX



NPOCTPAHCTB.

BBoauTcs onpeneneHne opToroHAIBHOTO IPeoOpa3oBaHus €BKIM0BA MPOCTPAHCTBA, JOKA3BIBAIOTCS MX
CBOMCTBA U crIOco0BI 3a7anus. OnpenernsieTcss MaTpHila OpTOrOHAILHOTO MTPeoOpa3oBaHus. Y CTaHABIUBACTCS
CBSI3b MEXKIY OPTOrOHAJIBHBIMU MTPEOOPa30BaHUSIMU U OPTOTOHAIBHBIMUA MaTPHUIIAMHU, €CIIH 3aQUKCUPOBaH
OpPTOHOPMHPOBAHHBIN Oa3ucC.

BBoauTtcs onpenenenue npeodpa3oBaHus CONPSYKEHHOTO JaHHOMY JIMHEHHOMY NpeoOpa3oBaHHUIo,
paccMaTpUBaIOTCS CBOMCTBA TAKOTO MTpeoOpa3oBaHus M ero MaTpuiia. Kak 4acTHBIN ciTydail paccMaTpHBAIOTCS
caMoOCONpsHKEHHBIE TPe0Opa30BaHus U X MaTPHIIBI

KT-2
B paGoty BKIIIOUEHBI 3aJaHHS CIETYIOIUX THIIOB:
22
Pa3nen 10.
bununeiiapie GopmsI.
Ksanparuunsie popmsl. [IpuBenenue kBaapaTudHON (GOPMBI K KAHOHUYECKOMY M HOPMAJILHOMY
BUJaM. 3aKOH MHEPLIUHU AEUCTBUTEIBHBIX KBAIPATUIHBIX (HOPM.
KT-3
NTOTI'OBOE KOHTPOJIbBHOE MEPOITPUATHUE
1) Onpenenuts Oyzaet nu nanHast popMyina (WK IpaBUIIO) 3aaBaTh CKAISIPHOE IPOU3BEACHUE B TAHHOM
JIMHEWHOM IIPOCTPAHCTBE.

2) Haiitu matpuny ['pama 1aHHOTO CKaJIIpHOTO NMPOU3BEICHUS [Tl JaHHOTO Oa3uca.

3) Haiitu ckansipHO€ IPOU3BENECHUS JaHHBIX BEKTOPOB, €CJIU OHO 33/1aHO

a) matpurent ['pama,

0) bopmyoi.

4) HaliTH AJTMHY BEKTOPA WIIK YTOJ MEX]ly BEKTOPaMH, €CJIU 3a/1aHO CKaISIPHOE IPOU3BE/ICHUE.

5) Ha ocHoBe 1TaHHO JTUHENHO HE3aBUCUMOM CUCTEMbI BEKTOPOB MOJIYUYUTh OPTOTOHAJIbHBII
(OpTOHOPMHUPOBAHHBIN) Oa3HC.

6) Haiitu opTOroHajibHy10 MPOEKLHUIO JAHHOTO BEKTOPY Ha MOJAMPOCTPAHCTBO.

7) HaiitTu OpTOroHAJIbHYIO COCTABJISIONIYIO JAHHOTO BEKTOPY Ha MOAMPOCTPAHCTBO.

Pa3znen 10
B sTom paznene naercs onpenenenue OununeitHoi ¢popmbl. KBagparuunas popma onpezensercs Kak YaCTHBINA
cilyyail cuMMeTprueckoi ounmHerHoi Gopmel. PaccmarpuBaroTcst CBONMCTBA U CIOCOOBI 3aaHUS
KBapaTu4HOU popmel. JlokaszbiBaeTcst TeopeMa O MPUBEACHUH JII000H KBaApaTHIYHOU (HOPMBI K
KaHOHMYECKOMY U HOpMaJbHOMY BHIaM. J{J1s1 KBagpaTU4YHBIX (JOPM HaJ MOJIEM ACHCTBUTEIbHBIX YUCET
paccMaTpuBaeTCs 3aKOH MHEPLIUH.

busiuneiinbie GpopMbl.
Haetcs onpenenenue ounuHerHon Gopmel. BBoauTcs marpuna ounrHeiHON (HOpMBI M MPUBOIUTCS MaTpUYHAS



3anuch popmbl. PaccmarpuBarotes cummeTprudeckue OunHeHbie GOpMbI U UX KAHOHUYECKUN U HOPMAaJIbHBIN
BU/IBI

KBaapatuunsie popmbl. [IpuBenenne kpagpaTnuHoii ¢popMbl K KAHOHUYECKOMY H HOPMAJIbHOMY
BU/IaM. 3aKOH NHEPUHH 1eiiCTBUTEIbHBIX KBAPATUYHBIX (hOPM.
JlaeTcs onpeneneHue KBaapaTHIHOW GopMbl U ee MaTpuibl. [IpuBoIUTCS MaTpuyHas 3aMMCh KBaIPATUIHOU
dbopmel. BeiBoautes hopmyiia, cBS3bIBatONas MAaTPUIILI KBaIpaTHUHON (OPMBI B pa3HbIX Oa3ucax
(mpeoOpazoBaHKMe MaTPUIIBI KBaAPATUYHON (POPMBI IIPU HE BPOXKIAESHHOM IPeoOpa30BaHUM NEPEMEHHBIX ).
JloKa3bIBaOTCS TEOPEMBI 1) O MPUBEICHUH KBAIPATUIHON (POPMBI K KAHOHMYECKOMY U HOPMAJIBHOMY BHJIaM,
2) 3aKOH MHEPLMHU JIEHCTBUTENIbHBIX KBaJAPATUUHBIX (HOpM.

KT-3
B paboty BKIIIOYEHBI 3aJaHUS CIIEAYIOIIUX TUIIOB:
Haiiti opToronanapHoe mpeoOpa3oBaHue, IPUBOAIIEe KBaIpaTHUHYIO POpMY K KAHOHHYECKOMY BHUITY
HaiiTn kaHOHWYECKUI BUJ KBaPATUIHOU (DOPMEL.

HNUTOTI'OBOE KOHTPOJIBHOE MEPOIIPUATHE
Kaxxapiit 6uer cogepKuT Tpu TEOPETUUECKUX BOIPOCA U ABA MPAKTUUECKUX:

1) Teopetuueckuit Bonpoc u3 Tembl "JInHeiHble TpeoOpazoBaHus JIMHEHHBIX MpocTpaHcTB"- 10 6anos;

2) TeopeTrnueckuii Bonpoc U3 Tembl "EBKINI0BBI M YHUTApHbBIE IPOCTPAHCTBA U UX MpeodpazoBanus'- 10
0asnos;

3) Teopernueckwuii Bonpoc u3 TeMbl "bunuHeitHbie u kBagpatudnbie hopmbl” - 10 6amios

4) [IpakTuueckoe 3aganue no oaHoM u3 Tem 1-3 - 10 6asos.



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. baxsanos C. B.,babymikun JI. U.,IBanunkas B. I1. Ananutudeckas reoMeTpus: y4eOHHUK JUTs
negarorndeckux HHCTUTYTOB/C. B. baxsanos, JI. . babymkun, B. [1. Banunkas ; pen. C. B. baxsanos.-
Mockaa:IIpocsenienue,1970.-376.

3. Jluneiinas anreOpa U aHaTUTUYECKAs TEOMETPHS | yUeOHUK U pakTUKyM 1uist By30B / E. I'. IlnmoTHuKoBa, A.
I1. UBanos, B. B. Jlorunosa, A. B. Mopo3oBa ; non peaakuueit E. I'. IlnotaukoBoit. — Mocksa :
WznatenbctBo FOpaiit, 2019. — 340 c¢. — (Briciee obpazoBanue). — [SBN 978-5-534-01179-1. — Tekcer :
anexktpoHHbli // OBC FOpaiir [caiit]. https://www.urait.ru/bcode/436467

4. Tlonosunkwmii 5. J[. Anrebpa.yueOHoe mocooue aiisi By30B : B 3 4. Y. 2/51. [1. IlomoBunikuii ; denepanpHoe
areHTCcTBO 1o oopa3oBanuio, [lepmckuii rocynapctBenHblil ynusepcurert.-Ilepmp,2008, ISBN 978-5-7944-
1082-2.-70.-bubnuorp.: c. 67

JlonoJITHUTEeIbHAS

1. baxBanos C. B.,Monenos I1. C.,ITapxomenko A. C. COopHuUK 3a7a4 110 aHanuTHIecKoi reometpun/C. B.
baxsainos, I1. C. Moxaenos, A. C. [Tapxomenko.-Cankt-IlerepOypr:Jlanp,2009, ISBN 978-5-8114-0896-2.-384.-
bubnuorp. B npeauci.: c. 10

2. IlpockypsikoB . B. CoopHUK 3a1a4 110 JIMHEHHOU anreOpe:ydeOHoe mocooue ais By3os/M. B.
[IpockypskoB.-MockBa:Hayka,1984.-336.

3. IonoBunxkuii f. JI. Anredpa.yue6Hoe mocodue Ui CTYACHTOB MEXaHUKO-MaTEMaTHYECKOTO U (PU3UIECKOTO
¢axynpTeroB : B 3 u. Y. 1, 2/5. 1. IlonoBuukuii ; deaepanbHOe areHTCTBO 10 00pa3zoBaHuto, Ilepmckuit
rOCyJJapCTBEHHbIN YHUBEPCUTET.-2-€ U31., crep..-Ilepmb,2010, ISBN 978-5-7944-1455-4.-2062.-bubnuorp.: c.
202

4. Ipockypsiko 1. B. CoopHuK 33134 110 THHEHHOH anredpe:yuedbnoe mocodue/U. B. TIpockypskoB.-
Mockaa:JIaboparopus basosbix 3nanuii,2001, ISBN 5-93208-009-4.-384.

5. [MaBenkun B. H.,KoneBckux T. M. AnanuTudeckas reoMeTpus:cCOOpHUK 3a/1a4 : yueOHoe mocooue/B. H.
[MaBenkuH, T. M. KoneBckux.-[lepmp:IITTTHNY,2019, ISBN 978-5-7944-3382-1.-173.-bubmmorp.: c. 160-161
https://elis.psu.ru/node/600442

6. [TomoBunkuii 5. J[. Anre6pa.yue6Hoe mocoo6wue: B 3 u. U. 3/5. 1. [lonoBunkuii.-I1lepmp,2009, ISBN 978-5-
7944-1315-1.-78.-bubmuorp.: c. 75



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
pELIECHHS CTaHIaPTHBIX
MaTeMaTUYECKUX 3a]1a4

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,
UHTEPIIPETHPYET
pa3IuuHbIC
MaTeMaTH4ecKue
00BEKTHI

3HATD: ocHOBHbIE OHATHS
anreOpbl M aHATUTHYECKOM
TEOMETPUHU, OIIPENICTICHUS U
CBOICTBa MaTeMaTHYECKHUX
00BEKTOB B 3TUX 00JIACTSX,
(bopMyIHPOBKH KITFOUEBBIX
YTBEP>KIACHHUM, METOJIbI UX
JI0Ka3aTeNIbCTBA, BO3MOKHBIE
chepsl ux npmwioxenuii. YMETh:
pemaTh 3aJ1a4i BRIYACITUTEIIHHOTO
XapaxkTepa B 00JacCTH aJireOpbl U
AQHAJIMTUYECKON F€OMETPHH.
BJIAZIETD: HaBblkamMu pelIeHus
CTaHJAPTHBIX 3a/1a4 anreOpsl U
AHAJIMTUYECKON TEOMETPUHU.

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 METOJIbI areOpsl U
AQHAJIMTUYECKON F€OMETPHH.
YMETb: npumensTs
MaTEMaTHYECKUE METOJIbI U
MOJIETH K aHATIU3Y
anreOpanyecKux u
TEOMETPUUECKUX 3a7au JJIs UX
OMMCAaHUS U IOHUMaHUs, YMETh
MPUMEHSATb METOJIbI alreOphl U
AQHAIUTUYECKONU T€OMETPUU U
pemaTh 3a1a4u U3 pa3JesioB
MaTeMaTHUYECKOT0 aHaIu3a.
BJIAZIETD: naBbikamu pelieHus
3a/1a4 anreOpbl U aHATUTHIECKOM
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.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH © 3a4eT

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.
MakcuMajbHOe KoJIu4ecTBo 0ayioB : 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
BxoaHoii KOHTPOJIb BXOJIHOU KOHTPOJIb Crno)xeHre BEKTOPOB. Y MHOXKEHHE BEKTOpa

BxoaHoe TectupoBanue

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

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

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

KT-1
3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

JlecTBHS ¢ KOMIIEKCHBIMU YHCIIAMH.
Omneparuu HaJ MaTPUIIAMH.

DneMeHTapHbIe TPeoOpa3oBaHHs
Mmatpuilsl. Haxoxnenne oOpaTHon

Matpulsl.Perenne MaTpuyHbIX
ypaBHeHul. [IpuBenenune maTpuibl

CHUCTEMBI JINHEWHBIX YPaBHEHUH K
TPEYTroJIbHOMY BUAY WIH BUAY TPANEINH.
YcioBus pa3peinMOCTH CUCTEMBI
JIMHEWHBIX YpaBHEHUN. 3aITUCh CUCTEMBI

ypaBHEHUH 0 MpeoOpa30BaHHON
Matpule. Haxoxaenue odero pemeHus

cUCTeMbI ypaBHeHUH. Onpenenenue u
CBOMCTBA onpeenuTess. Berunuciaenue

OmpeIeNTUTeINIeH JTI000T0 MOpsAKa C
UCTIONIb30BaHUEM UX CBOMCTB. Perenue

CHUCTEM JIMHEHHBIX YpaBHEHUM 11O
dbopmynam Kpamepa, merogom "aycca u
MaTPUYHBIM METOJIOM.

OIIK.1.1

[Tpumensier 6a30BbIC TOHSTHSI,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX TMOJIOXKEHUN U
KOHIENIINI B 00J1acTH
MaTEMaTHYECKHUX M €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTU4ECKUI OTBIT
peIlIeHns CTaHIaPTHBIX
MaTeMaTHYeCKUX 3a7a4

OIIK.1.2

Ocy1ecTBisieT NepBUYHBIN cOop U
aHaJIM3 MaTepuara,
UHTEPIIPETHPYET Pa3THIHBIC
MaTEeMaTHYECKUE OOBEKTHI

KT-2
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

Omnpenenenre TMHEHHOTO NPOCTPAHCTBA.
JIuneliHas 3aBUCUMOCTD U HE3aBUCUMOCTD
CUCTEMBI BEKTOPOB. basuc nmuHenHoro
npoctpancTBa. KoopauHatel BEKTOpa.
Martpuna nepexona. CBs3b KOOpAUHAT
BEKTOpa B pa3HbIX Oa3ucax. [leficTBus ¢
BEKTOpaMHU B KOOpAUHaTax. JInHelHbIe
MOAIIPOCTPAHCTBA.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

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

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

KT-3
3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

JleficTBHSI C BEKTOpaMH B KOOpJMHATAX.
KonnuneapHsie u KOMILJIaHAPHBIE BEKTOPHI.
ba3ucel BO MHOXKECTBE BCEX
r€OMETPUUYECKUX BEKTOPOB, BO
MHOECTBaX KOJUTMHEAPHBIX U
KOMILJIAHAPHBIX BEKTOPOB. [Ipoekius
BEKTOpa Ha 0Ch. CKAIIIPHOE TIPOU3BEACHUE
Tr€OMETPUUYECKUX BEKTOPOB, €T0 CBOMCTBA,
crocoObI BeruncaeHus. [Ipumenenue
CKAJIIPHOTO MTPOU3BEJICHHUS K PEIICHUIO
3ama4y. BekTropHoe mpou3BeieHNne
BEKTOPOB, €TI0 CBOMCTBA, CIIOCOOBI
BBIYMCIICHHS ¥ IPUMECHEHHUE K PEIICHHUIO
3anay. CMeaHHOe POU3BEACHUE
BEKTOPOB, €T0 CBOHCTBA, CITOCOOBI
BBIYHMCIICHUS], IPUMEHEHHE K PEIICHUIO
3a1ad4.

OIIK.1.1

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

OIIK.1.3

Hcnonb3yeT npakTUYECKU OTIBIT
peIIeHHsSI CTaHIAPTHBIX
MaTeMaTHYECKHX 3a7a4

OIIK.1.2

Ocy1ecTBisieT NepBUYHBII cOop U
aHaJN3 MaTepuana,
UHTEPIIPETHPYET Pa3TUIHBIC
MaTEeMaTHYECKHUE OOBEKTHI

KT-4
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Pa3nuuHble BUbI ypaBHEHUH IIPSIMOM Ha
IUIOCKOCTH, YPABHEHHUH INIOCKOCTH.
B3auMHOe pacnosnoxeHue NnpsiMbIX Ha
IUIOCKOCTH, YTOJ MEXY IIPSIMBIMH,
paccTosiHue OT TOYKH 10 MPSIMOM.

B3auMHoe pacnosnoxxeHue miocKocTel,
YTOJI MEX]Ty IIIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TJTIOCKOCTH.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 HUTOT'OBOE KommekcHsie uncna. Onpenenurenu.
[TpumenseT 6a30BbIe NOHATHS, KOHTPOJIBHOE Martpuisl u nevictBusi ¢ HUMU. OOpartHas
OCHOBHYIO TEPMUHOJIOTUIO U MEPOITPUATUE Marpuiia. JINHeHHbIe TPOCTPaHCTBA:
3HAHHs OCHOBHBIX TOJIOKCHAN ¥ | ITOroBoe KOHTPOJILHOE OIpeJIeJICHUE U CBOMCTBA. JIMHeHas
KOHIICTILHii B 00J1aCTH MeponpusTHe 3aBUCHUMOCTh U HE3aBUCUMOCTb BEKTOPOB.
MaTEeMaTUYECKUX U €CTECTBEHHBIX Basuc JIMHEHHOTO IPOCTPAHCTEa,
HayK KOOPMHATHI BEKTOpa. Marpuia rnepexoa,
OIIK.1.3

Hcnonb3yeT NpakTHYECKUI OTBIT
peleH s CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NEpBUYHBINA cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

CBSI3b KOOP/AWHAT BEKTOPA B Pa3HBIX
6aszucax. JlelicTBUS C TeOMETPUIECKUMU
BekTopamu. CKaJipHOE NTPOU3BEACHUE
reOMEeTPUYECKUX BEKTOPOB. AQPUHHBIE U
PSAMOYTOJIbHBIE KOOpAUHATHI. AddUHHBIE
U MeTpudeckue 3aaauu. Paznuuneie
ypaBHEHHS IPSMOi Ha MIIOCKOCTH.
AddunHBIC 1 METpUYECKHE 337291 HA
npsMbIe Ha MJIOCKOCTU. Pa3nuyHbie
ypaBHEHUs TUIOCKOCTH. AQdUHHBIE U
METPUYECKHUE 33/1a4H Ha TPSAMYIO U
MJIOCKOCTb.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPoJIf

BXOJHOH KOHTPO.JIb

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 YTBEPKIACHUS U TEOPEMBI INIAHUMETPUN U CTEPEOMETPHUH IIKOJIBHOTO Kypca 40

TCOMCTpPHUH.

3HAeT OCHOBHBIE YTBEPKACHUSI U TEOPEMBI IIKOJIBHOTO Kypca aareopbl. Y MeeT Npou3BOAUTD 30

anredOpandeckue npeoOpa3zoBaHus U pelIaTh ypaBHEHUS

3HAET OCHOBHBIE T€OMETPHUECKUE (PUTYPHI HA TNIOCKOCTH U B TIPOCTPAHCTBE. YMEET MOCTPOUTH 30

4epTEXK U ONPEETUTh HEOOX0IMMBbIE TTapaMeTpbl (GUTypBI: TUIOLIAIN, BBICOTHI, PAIYChl
BIIMCAHHOW U OIIMCAHHOM OKPY’KHOCTH, CBOMCTBA CPEIHEN JIMHUU.

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, ITOJIHOC, 000CHOBaH Kaﬁ(ﬂblﬁ mIar pelIcHu.

20

YMeeT npeAcTaBIATh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKON (hOpMeE U BBITTOIHATH JIIOOBIE
olepalyy HaJl KOMIIJIEKCHBIMH YUCIIaMH B TPUTOHOMETPUYECKOH U anredpandeckoit popmax,
yMeeT NMPOU3BOANUTE ONIEPALMU HaJl MATPHUIIAMU JIF0O0OH Pa3MEPHOCTH,YMEET peIiaTh CUCTEMbI

JMHEWHBIX YpaBHEHUH JI000T0 YnClia ypaBHEHUH 1 11000ro0 yrcia Heu3BecTHHIX. [Ipu pemennn

3a/1a4 JOIyCKalTCs apu(pMeTHyecKre OMuOKH, pelIeHre HeOCTATOYHO 0OOCHOBAHO U SBIISICTCS
HETIOTHBIM.

15

YMmeeT npeAcTaBisTh KOMIUIEKCHOE YHUCIIO B TPUTOHOMETPUYECKOM (popMe U BBITIOJIHATH
olepaly YMHOKEHUS, IEJICHNUS U BO3BEJICHUS B 1IEJIYI0 CTENIEHb HaJl KOMIIJIEKCHBIMH YMCIIaMHU B
TPUTOHOMETPHUUECKOH (opMe,lIpUMEHSIET Pa3InYHbIE METOIbl BEIUNCICHUSI ONIPEIEIUTENEH 10
3ro nopska,yMeeT NpOM3BOAUTH ONEPALIMY HaJ KBAJAPAaTHBIMU U IPSIMOYTOJIbHBIMU MAaTpPUIIAMH,

YMEET peliaTh CUCTEMbI IMHEHHBIX YpaBHEHUI JTI000T0 YUCiia ypaBHEHUH U JII000T0 Yuciia
HEHM3BECTHBIX U 3alMChIBATh OOIIIEe pElICHuE.

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

HEU3BECTHBIMH, UMEIOIIYIO TOJILKO €TUHCTBEHHOE PEIICHUE OJHUM U3 TPEX CIIOCOOOB:
MaTpUYHBIM MeTOA0M, MeTofoM ["aycca mnm metonom Kpamepa.

Pemienue moiaHOCTHIO HEBEPHO

KT-2

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

MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoanoii 6amt: 5

IToxa3zaTesn oneHUBAHUS

Banabl

3HaeT Bce ONpeiesieHus], TEOPEMbI, IPUMEPbI IMHEHHBIX IPOCTPAHCTB. Y MEET ONpEeIInTh,
SBJISICTCS JIU MHOXKECTBO BEKTOPOB JINHEHHBIM MPOCTPAHCTBOM M KAaKOBA €r0 pa3MEpHOCTh, yMEET
HAXOJIUTh 0a3uc 3TOTO MpocTpaHcTBa. J{aércs moHoe 000CHOBaHHUE PEUICHHUS, TIOTYICH
NPaBUJIbHBII OTBET.

10

3HaeT BCE ONMPECIICHHS, TEOPEMBI, PUMEPHI TMHEWHBIX TPOCTPAHCTB. Y MEET ONPEICIHTD,
SIBIISIETCS JIU MHOKECTBO BEKTOPOB JIMHEHHBIM MMPOCTPAHCTBOM U KaKOBa €ro pa3MepHOCTh, yMEET
HaXOAUTh 0a3mc ATOro npocrpancTea. [Ipu perennn 3aad JOMyieHb apu(hMETHICCKIEC
OIIMOKY, IPUBOSIINE K HEITPABUIBHOMY OTBETY, HEKOTOPBIE LIIary PelIeHus 3a1a4
HEJOCTATOYHO 0OOCHOBAHEI.

YMeeT onpenenuThb, ABIsSETCS JIM MHOKECTBO BEKTOPOB JIMHEHHBIM ITPOCTPAHCTBOM, HO
pa3MepHOCTH U 0a3Hc MPOCTPAHCTBA ONPEICIIUTh He MoKeT. [Ipu pereHnn 3a1a4 TomynieHbI
apudmMeTHIecKre OMMOKH, MPUBOISIIINE K HEIIPABUILHOMY OTBETY, IIPH PEIICHUH 3a/1a4 HET
[IOJIHOI'O 0OOCHOBAHHUS IEHCTBHIA.

Pemenne momHocThIO HCBCPHO




KT-3

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUSATHE IPOMEKYTOUHOM aTTecTanuu: 15
[Tpoxonnoii 6amn: 7

IToxa3zaTesn oneHUBAHUS Banabl

3HaeT onpezesieHus CKaIsipHOTr0, BEKTOPHOTO M CMELIAHHOTO MTPOU3BEIEHUN BEKTOPOB, UX 15
anreOpandyeckue U reOMeTpU4YeCKre CBOMCTBA U yMEET IPUMEHSTh 3TH POU3BEICHUS K
PELICHUIO pa3JInYHbIX METPUUECKHX 3a/1a4. J[aéTcs momHoe 000CHOBAaHHUE PELIEHUs], TOTyYeH
IIPABWIBHBIN OTBET.

3HaeT onpeeNeHus CKaIsIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MIPOU3BEICHUH BEKTOPOB, UX 12
areOpanvecKre U TeOMETPHUYECKHUE CBOMCTBA U YMEET MPUMEHSATh 3TH MPOU3BEACHHS K
PELICHHIO Pa3IMYHBIX METpUYeCcKuX 3a1a4. [Ipu pemennn 3agayd 10omyIieHsl apuMeTHIeCcKue
OINMOKH, IPUBOISAIINE K HEITPABUIBHOMY OTBETY, HEKOTOPBIE IIAary PEIICHUS 3aa4
HEJOCTATOYHO 0OOCHOBAHHEI.

3HaeT ONpeAeNIeHHs CKaJIIPHOr0, BEKTOPHOTO M CMEIIAHHOIO MPOU3BEICHUI BEKTOPOB, YMEET 7
MPUMEHSTH 3TU POU3BEICHUS K PEILIECHUIO 3a/1a4 TOJIBKO B MPSIMOYTOJIBHO AEKapTOBOM cucTeMe
koopauHar. [Ipu perenuun 3aad qomymieHsl apudMeTuIeckie OMMOKH, MPUBOISAIINE K
HENPaBWJILHOMY OTBETY, IPH PEIICHUH 33]]a4 HET IIOJTHOTO0 0OOCHOBAaHMSI IEHCTBUH.

Pemenne abCco0THO HEBEPHO 0

KT-4

[IpoaomKUTENEHOCTD IPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VY cnoBus IpOBENCHNSI MEPOIIPUATHUS: B YaChl CAMOCTOATEIbLHON PadoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7

IToxa3aTe I onleHUBAHUS Baaasl

MosxeT HaiiTu ypaBHEHHE MPSMOIl Ha MJIOCKOCTH, YpaBHEHHE TUIOCKOCTH 110 PAa3IMYHBIM 15
YCIIOBUSM 33/IaHUS, BUIUT CBS3h MKy PA3IMIHBIMU (DOPMYITaMH 3aJaHUSI TIPSIMBIX
(mmockocTet) U MOKET MEPEUTH OT OAHOTO Croco0a 3a/1aHus MPSIMOH (TNIOCKOCTH)K IPYTOMY;
MIPOBOJIUT UCCIIEAOBAHUE B3AUMHOTO PACIIONIOKEHHUS JIBYX MPSAMBIX, IBYX MJIOCKOCTEH.
O060CHOBBIBAET KXKIBIN IIAT pEIIeHHs 3a/1a4U U MOTydaeT abCONIOTHO MPAaBUIIBHBIN OTBET.

MoxeT HaiTh ypaBHEHHE IIPSIMOM Ha IUIOCKOCTHU, YPABHEHUE INIOCKOCTH 110 Pa3JIMYHbIM 7
YCJIOBHSIM 3a/IaHUS; HE BCETIa BUUT CBSI3b MEXY PA3INYHBIMU (hopMyl1aMH 3aJJaHUs IPSIMBIX
(mIocKoCTel) U HEe MOXKET MEePEUTH OT OJJHOTO CIIoco0a 3aJaHus MPsIMOil (IUTOCKOCTH) K IPYTOMY;
IPOBOJUT UCCIIEIOBAHUE B3aMHOI'O PACIIOJIOKEHUS IBYX MPSAMBIX (IBYX IJIOCKOCTEH) B CiIy4ae,
KOTJ]a OHM 33JIal0TCs OIMHAKOBBIMHU YCIOBUSAMHU.OOOCHOBBIBAET HE KAXK/IbIH 1Iar perieHus

3aJa4u, X0/l PELICHUS BEPHBIA, MOTYT OBITh IOMYIIEHBI apU(METUUECKIE OIINOKH.

Pemenne abCcom0THO HEBEPHO 0

HUTOT'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHON aTTECTAlMu: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOM padoThI



MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amn: 17

IToxa3zaTean oneHMBaHUA

Baaasl

Tect Britouaet 21 3amady, u3 HUX 19 - IpakTUUECKUX 3aaHUA U 2 - TEOPETUYECKUX 3aIaHMUS.
3ajanus ¢ BBIOOPOM OJIHOTO MPABHIIBHOTO OTBETA U3 MPEJI0KEeHHBIX. Kaxaoe nmpakTuueckoe
3aJlaHHe OIEHUBAETCs B 2 Oaiuia, TeOpeTUUYECKHE 3aJaHus olleHuBaroTcs B 1 6amr. Pemensr Bce
3aJlaHus TECTA.

40

Tect Brmtouaet 21 3amady, u3 HUX 19 - IpaKTUUECKUX 3aaHUA U 2 - TEOPETUUECKUX 3aJaHHUSI.
3amaHus ¢ BBIOOPOM OJJHOTO MPABUIIBHOTO OTBETA U3 MpeaAsioKeHHbIX. Kaxioe mpakTuyeckoe
3aJlaHKue OIEHUBAETCS B 2 0ajuia, TCOpETUUECKHE 3aaHus olleHuBatoTcs B 1 Oamn. Pemensr 8

MPaKTUYECKUX 3a/1a4 TecTa U | 3a1aHre TEOPETUIECKOE.

17

Tect Brmtouaet 21 3amady, u3 HUX 19 - IpaKTUUECKUX 3aaHUA U 2 - TEOPETUUECKUX 3aJaHHUSI.
3amaHus ¢ BBIOOPOM OZJHOTO MPABUIIBHOTO OTBETA U3 MpeAsioKeHHBIX. Kaxioe mpakTuyeckoe
3aJlaHHe OIIEHUBAETCs B 2 Oaiia, TeoOpeTUYeCKHe 3aAaHus oneHuBatoTcs B 1 6amr. He pemeno vu
OJIHO 3aJa4H.

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : DK3aMEH

Cnoco0 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanmuu : OLEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlK ONpPEeaeNsieTCs Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPHUATHSIX, TPOBOJIUMBIX B TEUCHHUE YUSOHOTO MEPUOAA.
MakcumMajbHOe KoJnuecTBo 0amiaos : 100

KonBepTanusi 60a/uU10B B 0TMETKH

«otim4Ho» - oT 81 1o 100

«xopomo» - ot 61 mo 80

«yIOBJIETBOPUTEIBbHO» - OT 44 10 60
«HEeyI0BJIEeTBOPUTEIbHO» / «<He3aUTeH0» MeHee 44 Ganna

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




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

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

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

KT-1
3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

PaznuuHble ciocoObl 3a1aHus NPSAMBIX U
IJIOCKOCTEN B IpOCTpaHCTBE. B3auMuoe
pacroiokeHue MpsIMbIX (TIIOCOKCTEN) B
IIPOCTPAHCTBE, NIPSIMOM U MJIOCKOCTH B
npoctpaHcTBe. Haxoxaenue paccTosiHus
OT TOYKH JI0 NPSAMOM, OT TOUKH J10
IUIOCKOCTH, MEXy ABYMS NapajulebHbIMU
IPSIMBIMU (TJIOCKOCTSIMH ), MEXTY
CKPELMBAIOIIUMHUCS MPSIMBIMH. YTOJI
MEX/1y MPSIMBIMU B ITPOCTPAHCTBE, YToOJl
MEX]Y IIIOCKOCTSIMU. Y paBHEHHUS HIIIMIICA,

runepOoIbl U TapaboJIbl B MPSMOYTOIBHOM
CHUCTEME KOOPJIMHAT U B MOJSIPHOU crCcTEME
KoopauHat. OCHOBHBIE CBOMCTBA AJUINIICA,
rurnepOoIbl ¥ mapaldoiibl. YTIpOIIeHne
ypaBHEHUS JIMHUH BTOPOTO MOPSAKA TIPH
peoOpa3oBaHUU MPSIMOYTOJIBHBIX
koopauHat. KacaTenpHas K TUHUSM
BTOPOTO MOPSIKA.

OIIK.1.1

[Tpumensier 6a30BbIE MOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAaHUS OCHOBHBIX IMOJIOXKEHUN U
KOHLENIHi B 00s1acTu
MaTEMaTHUYECKHUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelIeHus: CTaHAAPTHBIX
MaTeMaTHUYECKHUX 3a/1a4

OIIK.1.2

OcymiecTBISIET IEPBUYHBIN COOp U
aHaJIM3 MaTepuana,
MHTEPIPETUPYET Pa3IHUHbIE
MaTeMaTH4eCKrue OOBEKTHI

KT-2
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

Kanonunueckue ypaBHeHHS] TOBEPXHOCTEMN
BTOPOTO MOPSIKA, UX HA3BaHUS U BUJIbI
(ammuncon, TUNEPOOTOUTHI,
napaboIouIbl, IUIUHAPHI, KOHYCHI,
BBIPOXK/IEHHBIE TIOBEPXHOCTH).
HccenenoBanue NOBEpPXHOCTEN BTOPOTO
MOPsIIKA, CEUCHUSIMU KOOPIMHATHBIMHU
IJIOCKOCTSIMU U TUIOCKOCTSAMH,
napavieIbHBIMU KOOPIUHATHBIM
mIockoctTM. IpsmonuHeiinpie
00pa3ymoIre MoBEpXHOCTEH BTOPOTO
nopsiika. JInHeiuaTele HOBEPXHOCTH.
BrIBOJ ypaBHEHMI CEMENCTB
MPSIMOJIMHEMHBIX 00pa3yIOIInX.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 KT-3 Panr maTpuiel. basucHblii MUHOD.
[TpumenseT 6a30BbIe TOHATHS, 3amumaemoe KOHTPOIbHOE OnpeseneHne o0IIero 1 YacTHOTO
OCHOBHYIO TEPMUHOJIOTHUIO U MeponpusiTue pereHuit cuctemsl ypaBHeHuid. Crioco0

3HaHMS OCHOBHBIX MOJOXKEHUN U
KOHIIEIMI B 00J1aCcTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

WCCJICTOBAHMS CHCTEMbI TMHEHHBIX
ypaBuenuii (CJIY) Ha COBMECTHOCTD U
HaxoxaeHue pemenus CJIY ¢ nomoisio
panra Marpuiibl. CBOMCTBA pelIeHUM
CUCTEMBI JIMTHEWHBIX OJTHOPOIHBIX
ypauenuii (CJIOY). basuc
(pyHmameHTanmpHas cCHCTEMa PEIIeHH) U
pa3MepHOCTh MOAIPOCTPAHCTBA PEIICHUI
onnopoanoit CJIY. CBsi3b 001iero
pEIIEeHUs CUCTEMBI JIMHEHHBIX
HEOJTHOPO/IHBIX YPaBHEHHIA U OOIIETO
peLIEeHHs] COOTBETCTBYIOIIEH TPUBEIEHHOM
oanopoanou CJIY.

OIIK.1.1 HNTOI'OBOE
[Tpumensier 6a30BbIe MOHSTHS, KOHTPOJIbBHOE
OCHOBHYIO TEPMHUHOJIOIHUIO 1 MEPOITPUATUE
3HAHH OCHOBHBIX TIOJIOKCHHI U | ToroBoe KOHTPOJIbHOE
KOHIIEHIIUHA B 00J1aCTH MeponpusaTue
MAaTE€MaTHYECKUX U €CTECTBEHHBIX

HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
peleHHs CTaHJaPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NEpBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3INuHbIe
MaTeMaTHYeCKUe OOBEKTHI

Paznuunbie ypaBHEeHHS TPSIMOH B
npocTpaHcTBe. B3auMHoe pacnonoxeHnue
JIBYX NpAMbIX. B3aumMHoe pacnonoxenue
MPsIMOM M TNIOCKOCTHU B MPOCTPAHCTBE.

KaHnonudeckne ypaBHEHHS OKPYKHOCTH,
AJUIHTICA, TUIEPOOITBI U TTapaboJIbl B
NpSMOYTOJIBHOM CUCTEME KOOPIUHAT.
CaoiicTBa 1 popMa ITUX JIMHUM.
OKCLEHTPUCHUTET, TUPEKTPHCHI,
(oKambHBIE PAANYCHI, ACHMITTOTHI.
KacarenbHble K KpUBBIM BTOPOTO MOPSIKA.
YpaBHeHUs 3JuMIICca, TUIIEPOOIBI U
napaboIibl B MOJIIPHON cucTeme
koopauHat {ummHapryeckne, KOHMYECKHe

MOBEPXHOCTH M TOBEPXHOCTHU BPAILICHHUS.
JInneituateie noBepxHocTH. [loBepxHOCTH
BpAILICHHUS.

Cneunpurkanusa MeponpusTHI TEKyILIEro KOHTPOJISA

KT-1

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 4 yaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI Ay ANTOPHOM padoThI

MakcumanbHBIH 0ajl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTecTanun: 20

[Tpoxoanoii 6amt: 9

IToxa3zarTenn oeHNUBAHUA

Bajaabl




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 YPaBHEHHS KPUBBIX BTOPOIO MOPSIKA, MOYKET OIPENEIUTH THII
KpHUBOI1, HcciaenoBaTh €€ (popMbl U pa3Mephl. 3HAET AITOPUTM YIIPOILIEHUS YPAaBHEHUSI TMHUU
BTOPOTO HOPSI/IKA IIPU MTPe0Opa30BaAHNUU MPSMOYTOJIBHBIX KOOPJMHAT U YMEET €0 IPUMEHSTh.
YMeeT HaxOIUTh YpaBHEHHE KacaTelIbHON K KpuBOU. [locTponTts 4epTéx KpUBOMl BTOPOIO
nopsiika. OGOCHOBBIBAET KaXK/IbIH IIIAT PeLICHU 33aa4 U M0JIy4aeT abCOIIOTHO MPaBUIIbHBIH
OTBET.

20

MoskeT HaliTH ypaBHEHHE NPSIMOH B IIPOCTPAHCTBE, YPABHEHHE IUIOCKOCTH I10 Pa3JINYHBIM
YCIIOBUSIM 33/1aHUSL; HE BCET/1a BUUT CBSI3b MEXK/1y Pa3IMUHbIMU (OpMYJIaMU 3a/1aHUs IPSIMBIX
(mockocTelt) U He MOXKET MEePEeUTH OT OJJHOTO crocoda 3aJaHus MpsIMOH (IUTOCKOCTH) K IPyToMY;
IIPOBOJMT HCCIIEI0BAaHUE B3aUMHOT'O PACIOJIOKEHUS ABYX MPSAMBIX (BYX IJIOCKOCTEH) B ciayyae,
KOI'Zla OHM 3a/1al0TCs OJIMHAKOBBIMH YCIOBHSIMM.3HAET KAHOHUYECKHUE YPABHEHUSI KPUBBIX

BTOPOTO MOPSI/IKA, MOXKET ONPEIEIUTh THII KPUBOM, UCCIen0BaTh €€ GOPMBI U pa3Mephl. 3HAET
QJITOPUTM YIIPOLIEHHS YPaBHEHHUS JIMHUK BTOPOTO NOPsAKa IpU MIpeodpa3oBaHun
IIPSIMOYTOJIBHBIX KOOPJWHA, HO HE YMEET €ro IPUMEHATh. MOKET OCTPOUTh YEPTEXK KPUBOI
BTOPOTO MOPsIKa B ClIydae OTCYTCTBUS IIOBOPOTOB U cIBUTOB. OOOCHOBBIBAET HE KaX/IbIH 111ar
pEelIeHus 3a]a41, XOJ] pEeLIeHHs BEPHBI, MOTYT OBITh AOMYIIEHB apU(PMETHUECKHE OIIUOKH.

He 3naeT cnoco0OoB 3aaHus ypaBHEHHM IPsIMOM B IPOCTpAHCTBE, IulockocTei. He ymeer
OIPEEIIATh B3aMMHOE PACIIOJIOKEHNE NIPSIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH, MPSAMO U
IUIOCKOCTH B IpocTpaHcTBe. He 3HaeT onpenenenuii aummca, runepoossl, mapadbosisl 1
OKPYKHOCTH, HE 3HaeT KAHOHMYECKUX YPAaBHEHUH dTUX KpUBBIX. He MOXKET NOCTPOUTD 4epTEX
KPHUBOW BTOPOTO MOPSIKA.

KT-2

[IponoIKUTENIbHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTalnu: 4 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9

IToxa3zarTean oneHMBaHUA

Baaasl

3HaeT KAHOHUYECKHUE YPABHEHMS TIOBEPXHOCTEN BTOPOTO MOPSAKA, UX HA3BAHUSA U BUJ
(3m1MIICOM A, OTHOTIOJIOCTHBIN runepO0IOn I, ABYIOIOCTHBINA THIIEPOOION, SN TUYECKHMI
napaboouns, TunepooauecKuil mapadoaon, SITUOTUYECKUH HIUIUHIP, TUIIEPOOINYeCKU
[WIMH/P, TapaboTNYeCcKuil IIUIMHIP, KOHYC, BEIPOKICHHBIE TOBEPXHOCTH), YMEET MPOBOIUTH
HCCJIEIOBAHKE NTOBEPXHOCTEN BTOPOT0 MOPSAKA, 3aJaHHBIX KAHOHUYECKUMH YPaBHEHUSIMU,
CEYEHHUSAMH KOOPJUHATHBIMU IUIOCKOCTSIMU U IJIOCKOCTSIMH, MapajlieIbHBIMU KOOPAUHATHBIM
IUIOCKOCTSIM. 3HAET OIpe/iesIeHUe MPSIMOIMHEHHBIX 00pa3yroluX NOBEPXHOCTEH BTOPOTro
MOpSZIKAa U YMEET BBIBOAUTH YPABHEHUSI CEMEICTB NMPSAMOJIMHENHBIX 00pa3yoIItX.
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3HaeT KAHOHMYECKUE YPABHEHUS MOBEPXHOCTEW BTOPOTO MOPS/IKA, UX HA3BaHUS M BH]
(35TMIICOU 1, OJTHOTIONOCTHBIN TUIIEPOOION]T, IBYTIOJIOCTHBIA THIIEPOOIOU, HITUITHIECKUN
napaboson 1, THIepOoTHIeCKUi TapaboIon I, HIUTUIITUYECKUH IIMIHHP, THIEPOOTMISCKUI




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

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 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.

20

YMeeT HaXOUTh paHr MaTpHIbl U Oa3UCHBIM MUHOP. 3HAET CIOCOO MCCIIEJOBAHUS CUCTEMBI
nuHelHbIX ypaBHeHU (CJIY) Ha coBMecTHOCTD (KpuTepuil Kponekepa-Karemnn) ¢ momousio
paHros MaTpuil.Ymeer onpenenits obuiee pemienue CJIY, pa3nensis nepeMeHHbIE Ha IJIaBHbIE U
cBoOoHbIe.He ymeer HaxoauTh 6a3uc (pyHIaMEHTaIbHYIO CUCTEMY PELICHUI) OAHOPOIHOM

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

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

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
peleH s CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3IUuHbIe
MaTeMaTHYeCKUe OObEKThI

KT-1
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTiue

Omnpenenenve TMHEWHOTO ONepaTopa,
JIEUCTBYIOILIETO U3 OJTHOTO JIMHEHHOTO
MIPOCTPAHCTBA B APYTOE, €r0 CBOMCTRA.
MarpuuHas 3anuch JMHEWHOTO OnepaTopa
B JJaHHOU mape 0asucoB. Bzanmuoe
COOTBETCTBUE MEKIy MaTPUIIAMU U
onepatopamu. OnpeaeneHne COOCTBEHHOTO
BEKTOpa U COOCTBEHHBIX 3HAYCHHIA
JUHENHOTo Mpeodpa3oBaHUs, UX CBOWCTBA
1 criocoObI HaxoxkaeHus. CBoiicTBa Oasuca
JUHEMHOT O MPOCTPAHCTBA, COJEPKAIIETO
coOcTBeHHBIE BEeKTOPHIL. [loHATHE crieKTpa.
Teopema o TMHEHMHOM MPEOOPa30BAHUH C
MPOCTBIM CIIEKTPOM.

OIIK.1.1

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

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelIeHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3IUuHbIe
MaTeMaTHYeCKUe OObEKThI

KT-2
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTiue

OnpeneneHue CKaasIpHOro MPOU3BEICHUS
BEKTOPOB B JIMHEHHBIX MPOCTPAHCTBAX HAJl
MOJISIMH JICHCTBUTEIIBHBIX M KOMIIICKCHBIX
YHUCEJT; AKCUMOMBI CKaJISIPHOTO
MPOU3BECHUS; ONIPEACIICHUE EBKINI0BA U
YHUTAPHOTO NMPOCTPAHCTB; CBOMCTBA U
CIoCcoObI 3aJJTaHUsT CKAISIPHOTO
MIPOU3BEICHUS, TOHATHE MATPULlbI ['pama u
€€ CBOMCTBA; JUIMHA BEKTOPA, YTOJI MEXIY
BEKTOPaMHU, OPTOrOHAIILHOCTh BEKTOPOB,
OPTOrOHAJIBLHOE JTOMOJIHEHUE U
OpPTOTrOHAJIbHAS COCTABJISAIONIASI BEKTOPA HA
MOJITPOCTPAHCTBO; OPTOHOPMUPOBAHHBINA 1
OpPTOTOHANILHBIN 0a3HC U €ro CBOMCTBA;
MeToJ1 oproronanuzanuu ['pama-IlImuara.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

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

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

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

KT-3
3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

Omnpenenenre OMITHMHEHHOM (HOPMBI,
KBaJIpaTUYHOM (OpMBI, CBOMCTBA U
CHOCOOBI 331aHNS KBAAPATUIHON (HOPMBI,
TeopeMa O TIPUBEICHUHN JTF000H
KBaIpaTHYHON OPMBI K KAHOHUYECKOMY U
HOpPMaJIbHOMY BUaM, 3aKOH UHEPLIUH JIJIs
KBaJIpaTHUHBIX (JOPM HaJ MOJIeM
JeCTBUTENLHBIX YHCEI.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 NTOTI'OBOE Onpenenenue JUHEHHOTO Oneparopa,
[Tpumensier 6a30BbIE MOHSITHS, KOHTPOJIBHOE JICUCTBYIOILIETO U3 OAHOTO JUHEUHOTO
OCHOBHYIO TEPMHUHOJIOTUIO U MEPOITPUATUE MPOCTPAHCTBA B APYTroO€, €r0 CBOMCTBA,
3HAHHS OCHOBHBIX TIOJIOKCHHI U | ITOroBoe KOHTPOJIbHOE MAaTpUYHAs 3aUCh JUHEWMHOTO orneparopa B
KOHIIENIKH B 001acTH MeponpusiTHe JTAaHHOM Tape 0a3MCOB, HAXOXKICHHE

MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HAYCHUH JIMHEHHOTO MPeoOpa3oBaHuUs,
CBOIiCTBa Oa3uca JTMHEWHOTO
MPOCTPAHCTBA, COJICPIKAIIETO COOCTBEHHBIC
BEKTOPHI, IMHEHHOE TTpeoOpa3oBaHUe C
MPOCTHIM
CIIEKTPOM.

Onpenenenue CKaIsipHOTO MPOU3BEICHUS

BEKTOPOB B JIMHEHHBIX MPOCTPAHCTBAX Hall
HOJISIMH JE€MCTBUTENBHBIX M KOMIUIEKCHBIX
qucel, MOHATHE eBKIINI0BA IPOCTPAHCTBA,
CBOWCTBA U CHIOCOOBI 3aJJaHUs CKAJSIPHOTO
NIPOU3BEACHUS, IJIMHA BEKTOpA, YTOJl
MEX]y BEKTOPAMHU, OPTOrOHAIBHOCTb
BEKTOPOB, OPTOrOHAJILHOE JOMOJTHEHNE
BEKTOpa Ha MOJIIPOCTPAHCTBO,
OpPTOTOHAJIBHBIA U OPTOHOPMHUPOBAHHBIN
0a3uc U ero CBOICTBa. OIpeaeIeHUe

JIMHEWHOTO OIeparopa, ACMCTBYIOIIETO U3
OJIHOTO JINHEHHOT'O MPOCTPAHCTBA B
JIPyTO€, €ro CBOMCTBA, MATPUYHAS 3AMUCH
JMHENHOr O orepaTopa B IaHHOM mape
0a3ucoB, HaX0KIEHHE COOCTBEHHBIX
BEKTOPOB U COOCTBEHHBIX 3HAUCHHH
JUHENHOro Mpeodpa3oBaHus, CBOMCTBA
0a3uca JIMHEHHOTO NMPOCTPAHCTBA,
COJIEpIKalero COOCTBEHHbIE BEKTOPBI,
JUHENHHOoe mpeoOpa3oBaHue ¢ IPOCTHIM
CHEKTPOM.

Omnpenenenne CKaasipHOro NPOU3BEIECHUS

BEKTOPOB B JIMHEHHBIX MPOCTPAHCTBAX HAJ
MOJISIMH JICHCTBUTENILHBIX M KOMIUIEKCHBIX
qricell, MOHITHE eBKJIMIOBA MPOCTPAHCTBA,
CBOWCTBA M CIIOCOOBI 33JJaHHS CKAJSIPHOTO
MPOW3BEICHUS, JJIMHA BEKTOPA, YTOJl
MEXy BEKTOPAMHU, OPTOTOHAJIBHOCTh
BEKTOPOB, OPTOTOHAILHOE JOMOJTHEHNE
BEKTOpa Ha TOJIPOCTPAHCTBO,




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OPTOTOHAIBHBIN 1 OPTOHOPMHUPOBAHHBIN
0asuc u ero cBoiictBa. Onpenenenue

OunuHeHON (popMBI M KBaJpaTUIHON
(bopMBI, CBOICTBA U CITOCOOBI 3aJaHUS
KBaJIpaTUUHOU OpMBI, TEOpEMA O
MIPUBEICHUH JTI000H KBaJIpaTUYHOU (POpMBI
K KAHOHUYECKOMY M HOPMaJIbHOMY BHU/IaM,
3aKOH WHEPIMU KBAJAPATUIHBIX POpPM HAJl
IOJIEM JICHCTBUTEIIBHBIX

yucen. OnpeneneHue OummHenHON GOopMBI
U KBaIpaTUYHOHN (POPMBI, CBOIICTBA U
crocoObl 3a7JaHKsl KBaPaTUIHON (DOPMBI,
TeopeMa O MPHUBEICHUU 000
KBaIpaTUYHON OPMBI K KAHOHUYECKOMY U
HOpMaJIbHOMY BHJIaM, 3aKOH MHEPLIUU
KBaJIpaTHUHBIX (HOPM HaJ MOJIEM
JENCTBUTENBHBIX YHCEI.

KT-1

Crnenudukanusi MeponpuATHI TEKylIIero KOHTPOJIA

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTalnu: 4 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSITEJIbHOM padoThI
MakcumanbHBIM 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 20

[IpoxoaHoii 6ai: 9

Bajaasl

Iloka3aTey OLlEeHUBAHUA

[TpaBuiIbHO OIpeeNeHbl pa3MEPHOCTH sApa U 00JacTH 3HAUEHUM JIMHEHHOTo NpeoOpa3zoBaHus

[TpaBuiIbHO OmpeeneHsl PO U 00JaCTh 3HAYSHUH JIMHEHHOro oneparopa (Ipeodpa3oBaHus).

HpaBI/IHLHO OIIPCACIICHA CBA3b KOOPAUHAT BCKTOPA U €TI0 o6pa3a.

HpaBI/IHLHO OIIPCACIICHBI COOCTBEHHbIE BCKTOPBI JIMHEHHOT O npeo6pa3OBaHI/1${.

HpaBI/IHLHO OIIPCACIICHBI COOCTBEHHbBIEC 3HAYCHHUS JIMHCHHOTO npeo6pa30BaHI/1;1.

HpaBI/IJ'ILHO OIPCACIIICTCA CBA3b MaTPHUI] JIMHEMHOT O npeo6pa30BaHI/m B IBYX Oasucax.

[TpaBUIBHO 10KA3aHO, YTO JaHHBIM onepaTop (mpeoOpa3oBaHue) SBISETCS JIMHEHHBIM.

[TpaBuibHO HaliZleHa MaTpUIla JMHEHHOTO oneparopa (peodpa3zoBaHus).

NN N NN B

KT-2

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus poBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSAITEJIbHOM padoThI
MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanuu: 20
[Tpoxoanoii 6amt: 9




Iloka3aTey OLEHUBAHUSA

Bajaasl

IIpaBuUbHO HaWACHBI OPTOrOHANIBHAS MPOEKIM U OPTOTOHAIbHAS COCTABIIAIOIAs BEKTOPA Ha
JTAHHOE JTMHEWHOE TOAIIPOCTPAHCTBO.

4

IIpaBuBHO OlpeeneHa JJIMHa BEKTOpa U YIroJl MeXAy BEKTOpaMu

[TpaBuUIBHO MPOBEIEHA ITPOBEPKA TOTO, UTO JAaHHOE OTOOpakeHne OyIeT CKaIsPHBIM
IPOM3BEAECHUEM BEKTOPOB B INHEMHOM NPOCTPAHCTBE

[IpaBuiIbHO IPUMEHSIIOTCS ONIPEACIICHUE U CBOMCTBA MAaTpHUIlbl ['paMa, onpeaensiercs CBA3b
matpuil ['pama B pa3HbIx 6azucax

[IpaBMIIbHO NOCTPOEH OPTOTOHAILHBIA (OPTOHOPMHUPOBAHHBIN) 0a3KC B €BKJINIOBOM
IIPOCTPAHCTBE

KT-3

IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTeCTaluu: S yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6amn: 9

IToxa3zaTesn oneHUBAHUSA

Banabl

yMeeT IPUBOAUTH KBAaJIPAaTUUHYIO (POPMY K KAHOHHYECKOMY (HOPMalIbHOMY) BUIY U ONpPEAEISIET
JMHENWHOE HEBBIPOXKIEHHOE NpeodpazoBaHue, K HEeMy NPUBOIILEE, yMEET IPUMEHATh KpUTEpUit
CunbBecTpa Ui UCCIIEIOBaHUS MOJI0XKUTEIbHOM ONpeIeIEHHOCTH KBaIpaTUYHOU (POpMBbI

20

yMeeT PUBOAMUTH KBaJIPATUUHYIO (POPMY K KAHOHUYECKOMY (HOPMaJIbHOMY) BUY TOJIBKO HaJl
10JIEM JIEUCTBUTEIBHBIX YHUCEN U TOJIBKO IS CiIydasi, KOTrJa B KBaJApaTUyHO! (popme ecTh
KBaJpaT XOTs Obl OJJHOM MEPEMEHHOM U OIpeieIseT IMHEHHOE HEBBIPOKACHHOE
npeoOpa3oBaHue, K HEMY IPUBOJSILIEE, YMEET IPUMEHATh Kputepuit CusbBecTpa Juis
UCCIIEI0BAaHMS [TOJIOKUTEIBHOMN ONpeIeIEHHOCTH KBaAPATUYHON (OPMBI

HE YMeeT IPUBOJIUTh KBaIPpaTUUHYI0 (OpMY K KAHOHUYECKOMY (HOpMaibHOMY ) BUY, HE 3HAET
KaK ONpe/IeINTh JIMHEHHOE HEBBIPOXKICHHOE NTPeoOpa3oBaHue, K HEMY IIPUBOAAIIEE, HE 3HAET
kputepuil CunbBecTpa JUIsl UCCIIeI0BAHUS TIOJI0KUTEIBHOMN ONpeaeNéHHOCTH KBalpaTHUHOM

bopmbl

NTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 17

IToxa3zaTesn oneHUBAHUS

Banabl

Tect Brirtouaer 21 3axady, u3 HUX 19 - mpakTHUECKUX 3aaHus U 2 - TCOPETHYECKUX 3aaHMS.
3agaHus ¢ BBIOOPOM OJJHOT'O MPABUIIBHOTO OTBETA U3 MpeAsioKeHHbIX. Kaxioe mpakTuyeckoe
3aJlJaHHE OLIEHUBAETCs B 2 Oajla, TEOpETUUYECKHE 3aJaHus OlleHuBatoTcs B 1 Oamn. Pemiensl Bce
3a/1aHMs TECTa.

40

Tect Brimtouaer 21 3anady, u3 HUX 19 - MpakTHYECKUX 3aaHUA U 2 - TCOPETUYECKUX 3a/1aHMS.
3agaHus ¢ BBIOOPOM OJHOT'O MPaBUWIIBHOTO OTBETA U3 MpeAsiokeHHbIX. Kaxioe mpakTuyeckoe
3a/IaHKe OlLIEHUBAeTCs B 2 0ajuia, TeOpEeTUUECKHe 3aaHus olleHuBaroTcs B 1 Oat. Pemiensr 8
IIPAKTUYECKUX

17




3aga4 TeCTa 1 1 3aIaHUC TCOPCTUUCCKOC.

Tect Brimtouaet 21 3amady, u3 HUX 19 - IpakTUUECKUX 3a4aHUA U 2 - TEOPETUUECKUX 3aJaHMUSI.
3amaHus ¢ BBIOOPOM OJJHOTO MPABMIIBHOTO OTBETA U3 MpeAsIoKeHHBIX. Kaxioe mpakTuyeckoe
3aJlaHKe OIEHUBAETCs B 2 0ajuia, TeOpeTUYECKHe 3adaHus orieHuBatoTcs B 1 6amt. He pemeno vu
OJHOH 3a1a4H.




