MHHHUCTEPCTBO TPAHCIIOPTA POCCUHUCKOM ®EJEPAIINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BbICIHIEI'O OBPA3OBAHUSA

«POCCUMNCKHNI YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUHUT)

/

N

\

Paboyast mporpamma JUCLUIIIMHBI (MOAYJIS),

KaK KOMIIOHEHT 00pa30BaTeIbHON IIPOrpaMMbl
BBICILIErO 00pa30BaHus - IporpamMmMa OakanaBpuara
0 HAINPaBJICHUIO OATOTOBKU
01.03.02 IpukiaaHas MaTeMaTHKa U HHQOpPMATHKA,
yTBepKJIEHHOI nepsbIM npopekropoM PI'AOY BO
PYT (MUUT) Tumonunsm B.C.

J

PABOYASA TIPOT'PAMMA JUCHUIIVIMHBI (MOYJIA)

AJiredpa U AaHAJINTHYECKAS TeOMeTPHUs

Hampasnenue noarotoBku:

01.03.02

IIpHKHaHHaH MaT€MaTHuKa u

uH(popMaTHKa

HamnpasnerHocts (mpoduiib):

aHaJInu3

®dopma oOydeHwus:

OyHasa

MaremaTrdeckoe MOJAETUPOBAHUE U CUCTEMHBIN

Pa6ouas mporpaMma JUCHUIIINHEL (MOIYJIS) B BUJE
3JIEKTPOHHOI'0 JIOKYMEHTA BBI'PYKEHA U3 €JMHOM
KOPIIOPaTUBHON MH(OPMALIMOHHOM CHCTEMBI YIIPaBICHUS
YHHUBEPCUTETOM U COOTBETCTBYET OPUIMHAILY

J

IIpocras 3nekTpoHHas noanuck, BeiganHas ®IAOY BO PYT
(MUUT)
ID noamucu: 5665
[Toanucan:  3aBenyrommii kadeapoit HyroBuu Beponuka
EBrenbeBHa

Jata: 01.09.2026




1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenbro ocBOEHUS AUCIUTUIMHBI (MOJTYJIS) SIBISIETCSI:

— mnpuoOpeTeHue 0a30BBIX 3HAHMM MO anredpe W reoMeTpuu Ha (oHe
dbopMHpOBaHUS yMEHUS JIOTHYECKHM MBICIUTh M HABBIKOB JIOKA3aTEIhCTBA
OCHOBHBIX YTBEPKICHHUI. .

3aauamMu OCBOEHUS TUCHUILUIMHBI (MOJTYJIS) SIBJSIFOTCSI:

— OBJIAJICHWEC TPUMEHECHHWEM IIOJIYYEHHBIX 3HAHWH JJI1  PCIICHHS
aNreOpandecKnX M TEOMETPUICCKUX 3aJ1ad U 3a/1a4, CBI3aHHBIX C MPUIOKCHUIMHA
anredpanyecKkux MeTo/I0B;

— ¢opMHpPOBaHKE HABBIKOB PEIICHUS TUIOBBIX 33]1a4 110 JUCITUTUIMHE.

2. [Inanupyemblie pe3ybTaThl 00y4YeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3ylabTaTOB OCBOCHHSI 0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus M0 AUCHMIUIMHE (MOIYIIO):

YK-1 - CnocoOeH ocyHecTBISATh MOUCK, KPUTUUYECKUN aHAIM3 U CUHTE3
uHGOpMAIUH, IPUMEHATh CHCTEMHBIN MOXO/ ISl PEIICHHUs TOCTABICHHBIX 33/1a4.

OOy4eHue 1o JUCIUTUTHHE (MOAYITIO) MIPEAIOJIAraeT, YTo IO €ro pe3yJibTaTaM
oOyyaroruiicst Oyner:

3HaTh:

— OCHOBHBIC TMOHATHS W TEOPEMbI JIMHEHHOW W BEKTOPHOUW anreOpnl M
AHAJIMTUYECKOU T€OMETPUH;

— B3aUMOCBSI3U MEXKJy OT/EJIbHBIMH OO0JACTSAMM JIMHEMHOW M BEKTOPHOM
anreOpbl ¥ aHATUTUYECKON TEOMETPHH.

Ymern:

— pearh 3aJ1a4d C UCIIOJIb30BAHUEM METOI0B AaHAJIUTUYECKON T€OMETPUH;
— pelaTh 3aJ1a4y C UCTOJIB30BAHIEM METOI0OB BEKTOPHOU anreOphl;

— peliaTh 3aJlauu ¢ UCMOJIb30BaHUEM METOJIOB IMHEUHOU areOpshl.

Baagern:

— HaBBIKAMU MPE0Opa30BaHUS MATPUIL U ONIPEACIIUTEIICH;

— HaBbIKAMU PEUIEHUS CUCTEM JIMHEHHBIX YPABHEHUM;

— HaBBIKAMU HAXOXJEHUSI COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHUIN
JIMHENHBIX OIIEPATOPOB.

3. O0beM TUCHUIUTMHBI (MOJTYIIS).

3.1. O6mas TpyA0€MKOCTb JUCHUILUIUHBI (MOTYJIST).



OO6masi TPyIOEMKOCTh AUCHUILIMHBI (MOayJsi) cocTaBisier 8 3.e. (288
akaJeMHUYECKHUX Jaca(oB).

3.2. O06bem pguCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyvaromuxcst C  IeJarorMuecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K pean3aluu 00pa30BaTeIbHON MPOTPAaMMBbI HA MHBIX yCIIOBHUSX,
IIPH TTPOBEJICHUH YICOHBIX 3aHATHI:

KonnuectBo wacos
Tur y4eOHBIX 3aHATHI Cemectp
Bceero

Nel | Ne2

KonrakTHas paboTa Impu npoBeieHHH Y4eOHBIX 3aHATHH (BCEro): 144 80 64
B toM uncie:

3aHATUA JIEKLIMOHHOTO TUIIA 64 32 32

3aHATHS CEMUHAPCKOTO THUTIA 80 48 32

3.3. O06beM aucruIUIMHBL (MOAyYJsA) B (OpMEe CaMOCTOSITENIBHONW padOThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl O00ydaroumxcs ¢
MeJaroruaecKuMu pabOTHUKAMHK | (WJTH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTU3aIAH
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TIPH IPOBEICHUH
MIPOMEKYTOUHOM aTTecTauu cocTapiseT 144 akageMuyeckux yaca (OB).

3.4. ITpu oOy4yeHnH N0 MHIUBUAYAIbHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEeM JUCITUTUTMHBI (MOIYIIS) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYarouXxcs, a Takke B (hopme
KOHTAKTHOM paboThl 00YYaIOMIMXCS C MEJarornuyecKuMu paOOTHUKAMU U (WJIM)
JUIAMU, TIPUBJIEKAEMBIMU K pealii3alii 00pa3oBaTeIbHONW IPOrpaMMbl HA UHBIX
YCJIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTalIUU.

4. ConepxaHue JUCHUTUTAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIUMOHHOTO THUIIA.

/ TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC
II/11

1 |BekTopbl Ha MIIOCKOCTH U B MPOCTPAHCTBE
PaccmarprBaeMbie BOIIPOCHI:

— CUCTEMBI KOOPAWHAT U BEKTOPHI;

— ACJICHUE OTPE3Ka B TaHHOM OTHOMICHHWU.

2 |CkansipHO€ NMPOU3BEACHHE BEKTOPOB
PaCCManI/IBaeMI)Ie BOIPOCHI:

— CKaJEIPHOC MMPOU3BEACHUC BEKTOPOB,




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

—CKaJIAPHOE MPOU3BE/ICHNE B KOOPIMHATAX;
—TeOMETPHUYECKUE TIPHIIOKEHUSI CKaJISPHOTO [IPOU3BEIICHUSL.

BCKTOpHOG 1 CMCIIaHHOC IIPOU3BIICACHUC BCKTOPOB
PaccmarpuBaeMble BOIPOCHI:

— BEKTOPHOE MPOU3BEICHNE BEKTOPOB;

— CMeIlIaHHOE TIPOU3BE/IEHHE BEKTOPOB;

—TeOMETPHUECKUE MTPUIIOKEHUS BEKTOPHOTO ¥ CMEIIAaHHOTO POU3BEICHHUS.

[IpsiMas Ha MIOCKOCTH

PaCCManHBaeMBIe BOIPOCHI:

— o0IIee ypaBHEHHE MIPSIMO# Ha TTOCKOCTH;

—KaHOHHUYCCKOC U MapaMETPHUICCKUC YPABHCHUA pr[MOﬁ Ha IINIOCKOCTH,
—pacCTOAHUEC OT TOYKHU 10 HpSIMOfI Ha IJI0C KOCTH,

—B3aMMHOC PACIOJIOKCHUC MMPAMBIX Ha IJIOCKOCTHU.

Kpussle BTOpOro nopsiaka
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

—DJUIHUIIC; KAHOHUYECKOEC YPAaBHCHUE,
—runep0oia, KAHOHUIECKOE YPaBHEHHE;
—napa60na, KaHOHHYCCKOC YpAaBHCHHUC.

Kiaccudukanmst KpuBbIX BTOPOTO MOPSIKA

PaccmatprBaeMbie BOIPOCHL:

— npeobpa3oBaHNe KOOPAUHAT HA INIOCKOCTH;

—THUIIbI KPUBBIX BTOPOT'O MOPAIKA,

—IIpUBEJCHUE YPAaBHEHUSI KPUBOM BTOPOIO MOPsAJKAa K KAHOHUYECKOMY BULY.

[InockocTs B IpOCTpaHCTBE

PaccmarpuBaeMbie BOTIPOCHI:

— oO11ee ypaBHEHHE INIOCKOCTH B IIPOCTPAHCTBE;
—HOPMaJIbHBII BEKTOD;

—B3dUMMHOC PACIIOJIOKCHUC IITOCKOCTEH B IPOCTPAHCTBE;
—pacCTOAHUC OT TOYKHU 0 IUIOCKOCTH.

IIpsimas B mpocTpaHCTBE

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

— o01uiee ypaBHEHHUE MIPSIMON B TPOCTPAHCTBE;

—KaHOHUYECKHUE U NapaMETPUUECKUE YPABHEHUS MIPSIMOM B IPOCTPAHCTBE;
— B3aHMHOE PacCIOJIOKEHUE MIPSIMBIX B IPOCTPAHCTBE;

—B3dUMMHOC PACIIOJIOKCHUC HpﬂMOﬁ " IIJIOCKOCTH.

[ToBepxHOCTH BTOPOTO MOPSIIKA

PaccmaTpuBaemble BOIIPOCHI:

— obuiee ypaBHeHe MOBEPXHOCTH BTOPOTO IOPSI/IKA;
—KJ1accu()UKaIUS TIOBEPXHOCTEH BTOPOTO TOPSIKA;
—KaHOHWYECKHE YPaBHEHHUS TIOBEPXHOCTEH BTOPOTO IMOPSIKA.

10

N-MEpHBIE BEKTOPHI

PaccmaTpuBaemble BOIIPOCHI:

—OIpe/IeNIeHNEe N-MEPHOT0 BEKTOPA;

—JIMHEHHbIE Ollepalny;

—CKaJISIpPHOEh IIPOM3BEZCHUE N-MEPHBIX BEKTOPOB;
—apudMeTHIeCKOe N-MePHOE MPOCTPAHCTBO;
—JIMHEeWHast 3aBUCUMOCTb BEKTOPOB.

11

Marpuiisi

PaccmaTprBaemble BOIIPOCHI:

—IIOHATHE MAaTPHUIIBI;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

—JIMHEIHbIE OlIepalLuH;
—C BOICTBA JIMHEBIHIX ONEpaLUi HaJ MaTPULIAMH.

12

YMHOXEHUE MaTpun
PaccmatpuBaemble BOIIPOCH:
—YMHOKEHUE MaTpULl U €0 CBOMCTBA;
— obpaTHast MaTpHIIa;

— paHT MaTPHILIBL

13

Onpenenurenu
PaccmarprBaeMbie BOTIPOCHI:
— OIIPENIENIUTEN N-TO MOPSKA;
—CBOMCTBA OIpeETUTENEH;
—BBIYHCIIEHUE OIpeeTUTENEH.

14

Cucrembpl TMHEWHBIX ypaBHEHUN
PaccmaTpuBaeMble BOIIPOCHL:

— [IOHSTHE CUCTEMBI JIMHEHHBIX YPaBHEHUN;

— MmarpuuHas 3anucek CJIY;

— pemenne CJIY meTomoM oOpaTHON MaTPHIIEL,
— npaBuito Kpamepa.

15

O6mee pemenue CJIY
PaccmarpuBaeMbie BOTIPOCHI:

— ayeMeHTapHbie ipeobpazoBanus CJIV;
— metof ["aycca.

16

Onnopoansie CJIY

PaccmatpuBaeMble BOITPOCHI:

— MHOKECTBO PEUIEHUI OAHOPOJHON CUCTEMBI JIMHEWHBIX YPaBHEHUH;
—(byHIaMEeHTaIbHBIA HA00P PEIICHHH.

17

JIuHeitHbIe mpoCTpaHCTBA
PaCCManI/IBaeMLIe BOINPOCHI:

— MOHSATHE JINHECHHOTO MPOCTPAHCTBA,
— [IPOCTPAHCTBO N-MEPHBIX BEKTOPOB;
— [IPOCTPAHCTBO MaTpULL;

— IMPOCTPAHCTBO MHOT'OYJICHOB.

18

ba3uc u pazmMepHOCTb JINHEHHOTO POCTPAaHCTBA
PaCCManI/IBaeMBIC BOIPOCHI:

— IWHEIHAs 3aBUCHMOCTD BCKTOPOB;

— 0a3KChI TUHEHHOTO MIPOCTPAHCTBA U €0 pasMCPHOCTb

19

JInHelHbIE TOAIPOCTPAHCTBA
PaccmaTtpuBaemMbie BOITPOCHI:

— MOHTSITHE JTMHEHHOTO MOANPOCTPAHCTBO;
— JIMHEWHass 000J109YKa JAHHBIX BEKTOPOB;
— CHOCOOBI 33JaHUS TOATIPOCTPAHCTBA.

20

Ilepeceuenue u cymma noANpOCTPAHCTB
PaCCManI/IBaeMI)IC BOIPOCHI:

— OIIpCACIICHU NEPECCUCHNA U CYMMBbI TOATIPOCTPAHCTB;
— IpsMas cyMMa MOAIPOCTPAHCTB.

21

Jlunelinbpie 0TOOPAKEHHS
PaccmarpuBaeMbie BOTIPOCHI:
— JIMHEWHbIE OTOOPaKEHNUS 1 JINHEHHBIE OTIEPATOPHI;

— MaTpHLa JIMHEIHOTO oreparopa.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

22

Anpo u oOpa3 TMHEHHOTO OTOOPAKECHHS
PaccmarpuBaembie BONPOCHL:

— OIIpeleNIeHus AIpa U 00pa3a THHEHHOTO 0TOOpaKEHIIS,
—CBA3b pa3MepHOCTeﬁ Aapa u o6pa3a JIMHEHHOTO oreparopa.

23

CoOcTBeHHBIE BEKTOPBI IMHEWHOTO OTIepaTopa
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

— COOCTBEHHBIE BEKTOPHI H COOCTBEHHBIC 3HAUEHUSI TMHEHHOTO OIIepaTopa;
— IMaroHaJIn3UpPyeMOCTh OIIEpaTopa;

— WHBapUaHTHBIE IIOAIIPOCTPAHCTBA.

24

J’KopnanoBa HOpMasbHas (hopMa MaTPHIIBI
PaccMarpuBaeMble BOIIPOCHL:

— MOHSTHE )KOPJIAHOBOH HOPMANBEHON (OPMBI;
—CII0COOBI OTHICKaHYS >KOpAaHOBa Oasuca..

25

EBKIMIOBBI IPOCTpPaHCTBA
PaccMarpuBaemble BOIPOCHI:

— IOHATHUE €BKIINA0BA IIPOCTPAHCTBA,

— PacCTOsIHUA U YTJIBL;

— OPTOT'OHAJIbHBIC 1 OPTOHOPMHPOBAHHBIC 0a3nCEHL.

26

OpTOFOHaJ'IBHI)Ie CHUCTEMBI BEKTOPOB

PaccmarpuBaeMble BOIPOCHI:

— npouecc oproroHanusanuu I'pama-IlImunara;

— OPTOTOHAJIFHOE JIOTIOTHEHHE U OPTOTOHAJIbHAS MPOEKIIMS BEKTOpa HA TIOAIPOCTPAHCTBO

27

OpToroHajbHbIE ONIEPATOPHI

PaccmaTprBaeMble BOTIPOCHI:

— COTPSsDKEHHBIE U CAMOCOTPSDKEHHBIC JIMHEIHBIE OTIepaTOphl B BKIIMIOBBIX MTPOCTPAHCTBAX;
— OPTOrOHAJIbHBIC MATPHUILIBI.

28

KommrexcHble CBKIIMIOBLI ITPOCTPAHCTBA
PaccmarpuBaeMble BOIPOCHL:

—yHHUTapHbIE IPOCTPAHCTBA,

—yHHUTapHBIE IPe0OpPa30BaHUs.

29

bununeiinbie 1 KBapaTuIHbIe (HOPMBI
PaccmatpuBaeMble BOITPOCHL:

— OunHEHHBIE (OPMEBI B €BKITMIOBOM IPOCTPAHCTBE;
—KBaJIPaTHIHBIC (HOPMEL.

30

HopwmanbHbll BUI KBaApaTHIHON (HOPMBI

PaCCManI/IBaeMLIe BOIPOCHI:

—KaHOHMYECKUIT 1 HOpMaJIbHBIN B KBaIpaTUIHOH (HOPMBI;

— TPHUBEJICHUE KBaJAPATUIHON (popMbl K HOpMAJIBLHOMY BUy MeTooM Jlarpamxka.

31

[IpuBenenue kBagpaTUuHON (POPMBI K TJIABHBIM OCSAM

PaccmarpuBaembie BONPOCHL:

— IIpUBEICHUE KBAIPATUIHOHN (DOPMBI K TTIABHBIM OCSIM OPTOTOHAIBHBIM MIPe00pa3oBaHUEM;
—HPpUBCACHUC YPABHCHUA KpHBOfI BTOPOI'0O NOpsAJiKa K KAHOHUYCCKOMY BUAY.

32

OmnpeneneHHOCTh KBaJpaTUUHBIX GOopM

PaccmatprBaeMbie BOTIPOCHI:

— MOJIOXKHTENIBHO U OTPULIATEIIBLHO OMPEACIEHHBIC KBAIPATUIHbIC (HOPMBL;
— kputepuii CuibBecTpa.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.




[IpakTrueckue 3aHATHS

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEePIKaHNE

Cucrembl KOOpAWHAT 1 BEKTOPEI. HeHeHI/Ie OTpE3Ka B JAHHOM OTHOIIICHHUN
B pesynbrate paboThI Ha MPAKTHUECKHUX 3aHATUSAX CTYJICHT IT0JTy4aeT HaBBIK IIPUMEHSTH KOOPANHATHI K
pelIeHuIo 3a1a4 BEKTOPHOH aJireOphl M UCTIONh30BaTh AeIeHHe OTPe3Ka B JaHHOM OTHOIIEHHUH.

CkansipHoe pou3Be/ICHUE BEKTOPOB
B peE3yIbTaTE pa6OTI)I Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT MMOJYYacT HABBIK IPUMCHATH CKAJISIPHOC
HPOM3BEICHHE K PELICHUIO 32189 BEKTOPHOM anreOpsl.

BGKTOpHOG 1 CMCIIaHHOC IMPOU3BCACHUA
B pe3yabTarTe pa6OTBI Ha NPAKTUYCCKUX 3AHATUAX CTYACHT ACMOHCTPUPYCT YMCHHNUEC IPUMCHATH BEKTOPHOC
1 CMCIIIaHHOC NPOU3BCACHHS K PCHICHUIO 3a1a4 BeKTOpHOﬁ anre6pLI

HpI/IMeHeHI/Ie BCKTOPOB B TCOMETPUICCKUX 3aavdax
B pesynbrate paboThI Ha MPAKTHUECKHUX 3aHATUSAX CTYJICHT YYUTCS IPUMEHSTH BEKTOPHBIE METO/IBI K
BBIYKCIICHHIO JUTHH, YIJIOB, IUIOMIa el 1 00bEeMOB.

[IpsiMast Ha MIIOCKOCTH
B pesynbrate paboThl Ha MPAKTHUECKUX 3aHATUAX CTYICHT ITOJTy4aeT HAaBBIK HCCIIEA0BATh YPAaBHEHUE
PSIMOM Ha IUVIOCKOCTH.

Bzanmuoe PacCIIoOIOKCHUE IBYX IPSAMBIX Ha IIJIOCKOCTH
B pe3ybTaTe pa6OTLI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT YYUTCA ONPEACIIATH B3AUMHOEC PACIIOJIOKCHUE
MpsAMBIX Ha IJIOCKOCTH, HAXOAUTH YI'OJI MEKIY MPAMBIMU, HAXOAUTH PAaCCTOAHUE OT TOYKHU 0O HpﬂMOﬁ.

IImockocTh B IpOCTpaHCTBE
B peE3yIbTATE pa60TBI Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT IMOJIYYacT HABBIK UCCIICIOBATh YPABHCHUC
IIJIOCKOCTH.

[Ipsimas B mpocTpaHCTBE
B pe3yabTaTe pa6OTBI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT IMOJYYacT HABBIK UCCIICA0OBATh YPAaBHCHUA
HpHMOﬁ B IMPOCTPAHCTBEC, B YaCTHOCTH, ONPCACTIATH B3AUMHOC PACIIOJIOKCHUEC IBYX MPSIMbIX.

BzaumHoe PACIIOJIOKCHHUC MIPAMBIX B ITPOCTPAHCTBE
B pesynbrate paboThI Ha MPAKTUYECKHUX 3aHSITHUSAX CTYACHT YYUTCSI ONPECIISITh B3aUMHOE PacIioioKeHHE
JIBYX MPSIMBIX B IPOCTPAHCTBE, 33JaHHBIX OOIIUMHU MM KAHOHHYECKUMH yPaBHEHHUSIMH.

10

Dnurc, runepOoiia, mapadosa
B pesynbTate paboThl Ha MPAKTHYECKUX 3aHATUAX CTYACHT MOJTydYaeT HaBbIK UCCIICNOBATh YPAaBHECHUS
9JUINTICA, TUTIEPOOITBI, TTApa0OIIbL.

11

HpI/IBe,Z[CHI/Ie KPUBBIX BTOPOTI'O IOPAAKA K KAHOHUYCCKOMY BUAY CIABUI'OM CHUCTCMbI

KOOpAUHAT
B pesynbrare pabOTHI Ha IPAKTHYCCKUX 3aHATHSIX CTYACHT YUUTCS MPUBOJNTH YPABHCHUE KPUBOM BTOPOTO
MOpsAJIKa K KAHOHWYECKOMY BHUJY C TIOMOIIBIO TepeHOca Havaia KOOPAUHAT.

12

ITpuBeneHne KpUBBIX BTOPOTO MOPsiiKa K KAHOHUYECKOMY BUJy B OOILEM cllydae

B pesynbraTte paboThl Ha MPAKTHUECKUX 3AHATUSAX CTYICHT YUUTCS NIPUBOANTH ypaBHEHHE KPUBOH BTOPOTO
MOPsIIKa K KAHOHMYECKOMY BHIY C IOMOIIIBIO TIOBOPOTA CHCTEMBI KOOPAMHAT U € TIOMOIIBI0 KOMOMHAINN
CZIBUTa U IIOBOPOTA.

13

IToBepxHOCTH BTOPOTO MOpsAKA
B pe3yIbTaTe pa60T1)1 Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT IMOJYYacT HaBbIK pa60T1)1 C KOHKPECTHBIMHA
IIpUMEpaMU TOBEPXHOCTEH BTOPOTO MOPSIKA.

14

N-MEpHBIE BEKTOPHI
B pe3yiapTare pa6OTI>I Ha IPAKTHYCCKUX 3aHATUAX CTYACHT I10JIYy4acT HABBIK NCCIICIOBHUS JIMHEHHOU
3aBUCUMOCTH N-MEPHBIX BEKTOPOB.

15

JInHeHas 3aBUCUMOCTb BEKTOPOB
B pe3yanaTe pa6OTLI Ha HpaKTI/I‘IGCKI/IX 3AHATHUAX CTyZ[eHT nonyqaeT HaBBIK Ha KOHerTHLIX anMepax
HpOBCpHTL J'IPIHeﬁHyIO 3aBUCUMOCTH BeKTOpOB.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T

16 |Martpuis
B pesynbrare paboThl Ha IPAKTHYECKUX 3aHATHSIX CTYAEHT MTOydaeT HABBIK BHIIOIHEHHSI OTIEpaiii Hal
MaTpuaMu.

17 |OGparHas matpuua.
B pe3yIbTaTe pa6OTI)I Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT YYUTCA pas3IMYHbIM METOJaM HaXOXICHUA
00paTHOM MaTpHUIBI.

18 |Panr mMaTpuIs!
B pesynprare paboThl Ha IPAKTHYECKUX 3aHATHAX CTYACHT YUUTCS HAXOAWTh PaHT MaTPHUIIBI U PaHT
CHUCTCMbI BECKTOPOB.

19 |Onpenenurenu
B pe3yIbTaTe pa6OTLI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHTIIONYYAaCT HAaBbIK Ha KOHKPETHBIX IpUMEpax
BBIYHCIIATH ONPEACTIUTEIN IIPOU3BOJILHOTO TOPAAKA.

20 |Pemenne CJIY MeTon0M 00paTHON MaTPHIIBI
B pesynbrare paboThl Ha IPAKTUYECKUX 3aHATHIX CTYACHT YUUTCS PeIIaTh HEBBIPOXKICHHBIE CHCTEMBI N
JUHEWHBIX YpaBHEHHH C N HEM3BECTHBIMU, HUCIIOIB3Ys 00PATHYIO MAaTPHUILY

21 |IIpaBwio Kpamepa. Uccnenosanue CJIY ¢ mapamerpamu
B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKUX 3AHATUAX CTYACHT IMOJTYYAaCT HABBIK HA KOHKPETHBIX IMTPUMEPaAX
peuiaTb HEBLIPOKJACHHBIC CUCTEMBI NI JIMHEMHBIX ypaBHeHI/Iﬁ C N HCU3BCCTHBIMU.

22 |Meton 'aycca
B pesysbrare pabOThl Ha MPAKTHYCCKUX 3aHATHIX CTYACHT ITOJydYaceT HABBIK HAa KOHKPEHTBIX MPHUMEpax
pemaTs npousBosibHbIe CIIY.

23 |OmHOPOIHBIE CHCTEMBI IMHEHHBIX YPaBHEHUH
B pesynprare paboThl Ha IPAKTHYECKUX 3aHATHSIX CTYAEHT ITOydaeT HAaBBIK HAa KOHKPETHBIX MPHMeEpax
HaxXoJWUTh (pyHIaMEHTAIbHBIN HabOp pemennii oxHopoaHoi CJIY.

24 |HccnenoBaHue OJHOPOTHBIX CHCTEM JIMHEWHBIX YPaBHEHUH C TApaMETPOM.
B pe3ybTaTe pa60TI)I Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT YYUTCA UCCICA0OBATH OJHOPOAHBIC C.Hy,
3aBUCAIIMEC OT mapaMeTpa.

25 |JIuHeiiHbIE TPOCTPAHCTBA
B pesynprare paboThl Ha IPAKTHYECKUX 3aHATHIX CTYACHT ITOTydaeT HaBBIK OTPENEIATh, SIBISIETCS JIN
aHHAs anreOpandeckas CTPYKTypa JIHHEHHBIM MPOCTPAHCTBOM HaJl ITOJIEM JICHCTBUTEBHBIX YHCEI.

26 |JIuHeiiHasi 3aBUCUMOCTb BEKTOPOB
B pe3yabTaTe pa6OTBI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT YYUTCA MMIPOBCPATH HHHeﬁHyIO 3aBUCUMOCTH
BEKTOPOB.

27 |ba3zuc u pa3MepHOCTh IMHEHHOTO MPOCTPAHCTBA
B peE3yIbTATE pa6OTBI Ha MPaKTUYCCKUX 3aHATHUAX CTYJICHT IMOJYYaCT HABBIK HA KOHKPETHBIX IMpUMEpax
HaXOJHUTh 0a3uc ¥ Pa3MEPHOCTH JIMHEHHOIO MPOCTPAHCTBA U KOOPJMHATHI BEKTOPA B JAHHOM 0Oa3uce.

28 |3aMeHa KOOpAWHAT B JIMTHEHHOM MPOCTPAHCTBE
B pesynprare paboThl Ha IPAKTHYECKUX 3aHATHSIX CTYAEHT ITOydaeT HAaBBIK HAa KOHKPETHBIX MPHMepax
HaxXo4uThb MaTpully nepexona Mexay 0a3ucaMu U 3alMChIBaTh CBS3b MCKAY CTapbIMU U HOBBIMU
KOOpAUHATaMU BEKTOPOB.

29 |JIuHeiiHbIe MOAIPOCTPAHCTBA
B pe3yIbTaTe pa60T1)1 Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT IMOJYYacT HABbIK HA KOHKPETHBIX ITPpUMEPaX
OIIPEACIIATH, ABIACTCA JIM JAHHOC ITIOAMHOXECTBO JIMHEHMHOTO IIPOCTPaHCTBA €TI0 MOAIIPOCTPAHCTBOM.

30 |J/IuHeiiHbIC TOATIPOCTPAHCTBA M CHCTEMBI TUHEHHBIX YPaBHEHUH

B pesynbraTte paboThl Ha MPAKTHUECKHUX 3aHATUAX CTYICHT IEMOHCTPUPYET HABBIK HAXOXKICHUS
MOIIPOCTPAHCTBA IBYMsI crtoco0aMu: KaKk MHOKECTBa perernii ogqaopoxnoit CJIY u xak IuHEHHOH
000JI04KH TaHHBIX BEKTOPOB.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

31

[Tepeceuenue u cymma MOANPOCTPAHCTB
B pesynbrate paboThl Ha MPAKTHUECKHUX 3aHATUAX CTYJICHT ITOJTydaeT HaBBIK HA KOHKPETHBIX IPHMEpax
HaXOJWTh NTEPECEUCHNE U CyMMY HOATIPOCTPAHCTB.

32

JIunelinble onepaTopsl
B pe3yIbTaTe pa60T1)1 Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT IMOJYYacT HABBIK ONIPEACIIATD, ABJIACTCA JIU
JTAHHOE OTOOpaKeHUE TMHEUHBIM OIIEPATOPOM, M HAXOAUTh €0 MaTPHILY.

33

SAnpo u o0pa3 nuHEHHOrO oneparopa
B pesynprare paboThl Ha TPAKTHYECKUX 3aHATHSX CTYIEHTIIONYYaeT HAaBBIK HA KOHKPETHBIX IIpUMepax
HAXOJHUTH SIIPO 1 00pa3 TMHEWHOTO oreparopa.

34

CoOCTBEHHBIE BCKTOPbI U COOCTBEHHBIE 3HAYEHHS JTUHEHHOTO oneparopa.
B pesynbrarte paboTHI Ha MPAKTUUECKHUX 3aHATHUSAX CTYIEHT YUUTCSI HAXOIUTh COOCTBEHHBIE BEKTOPHI U
coOCTBEHEHbIE 3HAYEHHS JINHEWHOTO oTepaTopa (MaTpHIIb).

35

NuBapuaHTHBIEC TOANPOCTPAHCTBA U TUATOHAIM3UPYEMOCTh JJUHEHHOTO orepaTropa
B pesynbrate paboThI Ha IPAKTHUECKUX 3aHSATUAX CTYJICHT ITOJTy4aeT HaBBIK HA KOHKPETHBIX IPHMepax
HaXOJUTh MHBapHAHTHbIE OAIIPOCTPAHCTBA JIMHEHHOTO oIepaTopa.

36

Kopnanosa HopmanbsHasi popMa JIMHEHHOTO ONepaTopa
B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKUX 3AHATUAX CTYACHT 3HAKOMUTCS C HCKOTOPBIMHA ITPUMEPAMU
MIPUBEJICHUS JIMHEIHOTO OmepaTopa K )KOpIaHoBO# (hopme.

37

EBKJ'II/II[OBBI IpOCTPAHCTBA

B peE3yIbTATE pa60TBI Ha MPaKTUYCCKUX 3aHATHUAX CTYJACHT IMOJYYacT HABBIK HA KOHKPETHBIX IMpUMEpax
HaXO0JUTh B €BKJIMJOBOM MPOCTPAHCTBE CKAIAPHOC MPOU3BCIACHUEC, TJIMHBI, PACCTOAHUSA, a TAKKE
NPUMEHATH METOA opToroHanu3auuu I'pama-IImuara.

38

OpTOFOHaJ'II)HaSI MMPOCKIUA U OPTOTOHAJIBHOC JOITOJITHCHUC

B pe3yabTaTe pa6OTBI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT IMOJYYacT HABbIK HAa KOHKPETHBIX IMPpUMEPaAX
HaXO04uTh B CBKJINJOBOM MPOCTPAHCTBE OPTOrOHAJIbHYIO IPOCKINUIO, OPTOrOHAJIBHOC JOIIOJHCHUC,
PacCTOSIHUC OT BEKTOPA 0 MOAMPOCTPAHCTBA, YTOJI MEKAY BEKTOPOM U MOATIPOCTPAHCTBOM.

39

bununeiinble 1 KkBaipaTU4YHbIe (HOPMBI
B pesynbpTate paboThI Ha MPAKTHYECKUX 3aHATUSAX CTYACHT 3HAKOMHUTCS C KOHKPETHBIMH IPUMEPAMH
KBaJpaTH4HBIX (GopM U MeToZoM Jlarpanxa npuBeieHUs KBaApaTU4HOI (JOPMBI K HOPMaJIBHOMY BUAY.

40

3HaKoOMpeIeIeHHbIE KBapaTUYHbIE (POPMBI

B pesynprare paboThl Ha IPAKTHYECKUX 3aHATHAX CTYACHT 3HAKOMHUTCS C KOHKPETHBIMH TIpUMepaMi
MPUBCACHUA KBa,Z[paTPI‘IHOﬁ (1)OpMI>I K T'JIaBHBIM OCSIM OPTOTI'OHAJIbHBIM HpeO6pa3OBaHI/IeM " yYUTCA
MIPUMEHATH KpuTepuit CrilbBecTpa 71t MPOBEPKH 3HAKOOIPEIEICHHOCTH KBaIpaTHIHOM (hOPMBL.

4.3. CamocrosTenbHas paboTa 00yJarommxcsl.

/11

Buna camocrositennsHOM paboTh

I/I3yquI/Ie JICKIMOHHOI'O MaTepuajia

HO,Z[FOTOBKa K IMPAKTUYCCKUM 3aHATHAM

N3ydenue yueOHON aUTEpATYphl U3 MIPUBEAECHHBIX UCTOUYHUKOB

[ToaroToBka Kk MPOMEXKYTOYHOM ATTECTAIIUH.

gl B W N P

IToaroroBska k TCKYIIEMY KOHTPOJIIO.




5. llepeuens wu3gaHui,

OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIb30BATh IIPU

u3yuyeHus : yuebHo-mMeToauueckoe nocoodue / E. B.
AHToHOBa, E. b. ApyTionsaH. — Mocksa : PYT
(MHUT), 2021 — Yacrts 2 : BexkropHas anredpa u
aHanmuTHyeckas reometpust — 2021, — 108 c.

Ne
i bubnuorpaduueckoe onucanue Mecro noctyna
1 Anrtonosa, E. B. MaremaTuka 11 camocrosarensuoro | https://e.lanbook.com/book/269417

(mata obpamenus: 01.05.2024).

yuebHnoe mocodue / A. I1. iBanosa, E. B. Poguna. —
Mocksa : PYT (MUUT), 2020 — Yacts 1 — 2020.
— 56 c.

2 Knerenuk, J[. B. COopHUK 3a1a4 110 aHATUTHIECKOM https://e.lanbook.com/book/187823
reoMeTpuH : ydeOHoe rnocobue 1 By3os / /1. B. (nara obpamenus: 01.05.2024).
Knerenuk ; [Ton pemakiueit H. B. EdumoBa. — 17-¢
u3., crep. — Cankr-IlerepOypr : Jlans, 2022. — 224
c.— ISBN 978-5-8114-1051-4

3 | Ipockypsixos, U. B. COopHUK 3a1a4 110 IMHEHHOM https://e.lanbook.com/book/397331
anre6pe : yuebHoe nocobue 114 By3os / U. B. (mara obpamenus: 01.05.2024).
[IpockypsikoB. — 17-e uzn., ucnp. — CaHKT-

[TerepOypr : Jlanb, 2024. — 476 ¢. — ISBN 978-5-
8114-9921-2

4 | ApytionsiH, E. b. Matemaruka ams https://e.lanbook.com/book/175660
CaMOCTOSITEILHOTO U3yUeHHs : yueOHo-MeToaudeckoe | (1aTa obpamenms: 01.05.2024).
nocobue / E. b. ApytronsiH. — Mocksa : PYT
(MUUNT), 2019 — Yacts 1 — 2019. — 98 c.

5 | BanoBa, A. Il. AHanuTHYECKast TEOMETPHS : https://e.lanbook.com/book/176002

(mata ooOparenus: 01.05.2024).

6. [IlepeueHp COBpPEMEHHBIX

podeCCUOHANBHBIX

0a3 aHHBIX WU

WH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJb30BaThCS MPHU

OCBOCHHMH JTUCLUILTUHBI (MOIYJIs).

- Hayuyno-rexuuueckas 6ubnuorexka PYT (MUUT) (http://library.miit.ru);

- HWudopmammonnsiii mnopran Hayunas

eLIBRARY.RU (www.elibrary.ru );
- O6pazoBarenbHas miaTdopma «FOpait» (https://urait.ru/);

- DNEeKTPOHHO-0MOIMOTeUHAS

(http://e.lanbook.com/);
- DnexkTpoHHO-O0MbMoTeuHas cuctema ibooks.ru (http://ibooks.ru/).

- NHTepHET-yHUBEPCUTET

(http://www.intuit.ru/).

CcucreMa

UH(OPMAITMOHHBIX

AJIEKTpOHHAs  OubIMoTEeKa

«Jla"py

n3JaTcJIbCTBa

TEXHOJIOTUN




7. IlepeuyeHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHAEMOTrO
MpOrpaMMHOTO OOECIICUYeHHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTIO0 /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

- OnepanmonHas cuctema Windows;
- Microsoft Office;

- MS Teams;
- [TouckoBBIE CUCTEMBEL.

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOM 0asbl, HEOOXOAMMOW st
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUTHHE (MOIYJIIO).

VY4eOHble ayIuTOpUH IS MPOBEACHUS YYEOHBIX 3aHATUN, OCHAILEHHBIE
KOMITBIOTEPHON TEXHUKON 1 HA0OpaMu I€MOHCTPAIMOHHOTO 000PY/10BaHHUS.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUMU:

Ok3ameH B 1, 2 cemecTpax.

10. OueHouHbIE MaTEPHUAIIBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTalny, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

JIOLICHT, JIOLICHT, K.H. Kadeapbl
«IudpoBbie TEXHOIOTUU YIIPABICHHUS
TPAHCIIOPTHBIMU MPOLIECCAMI)

CoryiacoBaHo:

1.0. 3aBenytromiero kadpeapoir MMCC
3aBenyromuii kadenpoit LITYTII

[Ipeacenarens yueOHO-METOAUYECKON
KOMHCCUU

E.b. ApyTioHsH

C.A. Tumnienko

B.E. HyroBuu

H.A. AnnpusHoBa



