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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[enssMu OCBOCHUS TUCIUIUIUHBI (MOIYJIS) SBJISIFOTCS:

— mproOpeTeHne 6a30BBIX 3HAHUM 110 aNTreOpe U TEOMETPHH;

— (hopMHpPOBAaHNE YMEHUS JTIOTHIECKH MBICIIUTD;

— IpUOOPETEHNE HABBIKOB JI0KA3aTEIIHCTBA OCHOBHBIX YTBEPIKICHHM.

3agayamMu OCBOEHUS JTUCIMIUTMHBI (MOJTYJIS) SIBJISFOTCSI:

— OBJAQJCHHUE TPUMEHCHMEM TOJYYCHHBIX 3HAHUM Ui PELICHUS
anreOpanyecKkux ¥ TeOMETPUUECKUX 3a]1ay;

— OBJIAJICHUE TIPUJIOKCHUSIMH AJITeOpauIeCcKUX METOIOB;

— (opMHpPOBaHNE HABBIKOB PEIICHUS TUTIOBBIX 3314 1O JUCITUTUIHHE.

2. IlnanupyemMble pe3ynbTaThl 00YUSHHS 110 AUCHUTUTHHE (MOJIYIIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIIUIM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CiocoOeH npuMEHATh €CTECTBEHHOHAYYHbIE U OOUIEMH)KEHEPHbIE
3HAHMS, METObI MATEMAaTUYECKOIO aHAIN3a U MOJEIMPOBAHUS, TEOPETUIECKOTO U
HKCIIEPUMEHTAJIBHOTO UCCIIEI0OBAaHUS B IPOPECCUOHATBHON AESITETbHOCTH;.

OO6y4eHue Mo JUCUUILIUHE (MOIYJIIO) MPENOIaraeT, YTo Mo €ro pe3ybTaTam
oOyyaromuiicst Oyer:

Ymern:

— pemiaTh 3a/1aud ¢ UCMOJIb30BAaHUEM METOJ/I0B AHATUTUYECKON T€OMETPHH;
— pemaTh 3a/1aud ¢ UCIOJIb30BaHUEM METOJIOB BEKTOPHOM aireOphr;

— pemaTh 3a/1auu ¢ UCIOJIb30BaHUEM METOJIOB JIMHEHHOM areOphl.

3HaTh:

— OCHOBHBIC TIOHSITUS W TEOPEMbl JIMHEHMHOW M BEKTOPHOW anreOpnl u
AHAJIMTUYECKON T€OMETPHH;

— B3aUMOCBSI3M MEX]Y OTIEJIbHBIMH OOJACTAMH JIMHEMHOW M BEKTOPHOM
anreOpbl U aHATTUTUYECKOU TeOMETPHUH;

— OCHOBHBIE aNTeOpandecKue MOJIEIH, UCTIOIb3yeMbIE B TPOQPECCHOHAIBHON
JNEATETBHOCTH.

Baagersn:

— HaBbIKaMH NMPeoOpa30BaHMS MATPUIL U ONIPEICTUTENCH;

— HaBBIKAMU PEILIEHUS CUCTEM JIMHEUHBIX YPABHCHU,

— HaBBIKAMU HaX0JICHUSI COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUCHUI
JIMHEWHBIX ONEPATOPOB.



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TPyIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30oBaTEIbHON MPOTPAMMBbI Ha MHBIX YCIIOBHSIX,
P MIPOBEJICHUH yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Nel

KonTtakTHas paboTa pu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 32 32
B toMm uucne:

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 16 16

3.3. O06beM aucHMIUIMHBI (MOAYJsl) B (opMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM padOThl OOydYArOUIUXCSA C
MearOrnIeCKUMU PabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTi3aIiu
oOpa3zoBaTenpHON TpOorpaMMbl HA HWHBIX YCIOBHSAX, TP  IPOBEIACHUH
IPOMEKYTOUHOM aTTecTanuu cocrapisier 112 akagemuyeckux vaca (0B).

3.4. Ilpu 0Oy4yeHnH 1o MHAMBUAYAIbHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM 00y4Y€HHHU, 00bEM TUCHUIUIMHBI (MOAYIS]) MOKET OBITh pean30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaIOIIUXCs, a TAKKe B (hopme
KOHTAKTHOU pabOThl 00yUYarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JULAMU, PUBJIEKAEMBIMH K peaiM3aluy 00pa30BaTEIbHOM MPOrpaMMbl Ha UHBIX
YCIIOBUSAX, IPH POBEAEHUHU POMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 BCKTOpBI Ha IJIOCKOCTHU U B IPOCTPAHCTBC
PaccmarpuBaemble BONIPOCHI:

—BEKTOPHI U HX OCHOBHBIE XapaKTEPHUCTHKHY;

— KOOPIUHATHI BEKTOPOB;

— JIeJICHHE OTPE3Ka B JTAHHOM OTHOIICHHH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

CkansipHO€E MTPOU3BEAECHNUE BEKTOPOB
PaCCManI/IBaeMLIe BOIPOCHI:

— CKaJIPHOC MPOU3BEIACHUC BEKTOPOB,

—CKaJIIpHOC MPONU3BEACHUE B KOOpAMNHATAX;
—TCOMCTPUYCCKUC MPUITIOKCHUS CKAJIPHOTO IPOU3BCACHUA.

[IpsiMas Ha MIIOCKOCTH

PaccmarpuBaemblie BOIPOCHI:

— o0Iee ypaBHEHHE IPSMON Ha INIOCKOCTH;

—KaHOHUYECKOE U TapaMeTPUUYECKUE YPAaBHEHUS IPSAMOM Ha IJIOCKOCTH;
—pacCTOSIHNUE OT TOYKH IO Hp}IMOﬁ Ha IIOC KOCTH;,

—B3aUMHOC PACTIOJIOKECHUEC MPSAMBIX Ha IJIOCKOCTH.

- CBOWCTBa HENPEPHIBHBIX (DYHKIIHH.

Martputist

PaccmarpuBaeMbie BOIPOCHI:

—TIOHATHE MaTPHIIF;

—JWHEHHBIC OTIepaINy;

—C BOICTBa TMHEBIHUX ONepaluii HaJ MaTPULIAMH.

YMHOXEHUE MaTpun
PaccMarpuBaeMble BOIIPOCHL:
—YMHOXEHHUE MAaTPUI] U €r0 CBOMCTBA;
— oOparHas MaTpua;

— paHr MaTpHIIBL.

Onpenenurenu
PaccmarpuBaeMbie BOTIPOCHL:

— OIIPEIEeNUTENh N-TO MOPSAKA ;
—CBOMCTBa ONpe/ieauTeNeil;
—BBIYUCJICHUE ONpEIeTTUTENCH.

CucreMbl TUHENHBIX YPaBHEHHUN
PaccmarpuBaemble BOIPOCHL:

— [IOHATHUE CUCTEMBI JINHEHHBIX YpaBHEHU,

— MmatpuyHas 3anucs CJIY;

— pemerue CJIY MeTomoM 00paTHOH MaTPHIIBL,
— npaBmito Kpawmepa.

O6mee pemenue CJIY
PaccmarpuBaemble BOIPOCHL:

— aneMeHTapHble npeobpazoanus CIIY;
—Mmerof ["aycca;

—ob6mee u yactHoe pemenue CJIY.

Onuopoansie CJIY

PaccmarpuBaembie BOIPOCHI:

—COBMECTHOCTBH OJTHOPOJIHOM CHCTEMBbI TUHENHBIX YpaBHEHMUIA;

— MHOJKECTBO pPEIICHUN OJTHOPOAHON CUCTEMBI IMHEHHBIX YpaBHEHMIA;
—(yHIaMeHTaJIbHBIA HA0Op peIIeHNH.

10

JIunelinble mpocTpaHCTBa
PaccmarpuBaemble BOIPOCHI:

— MOHSATHE JUHEHHOTO MPOCTPAHCTBA;
— IPOCTPAHCTBO N-MEPHBIX BEKTOPOB;
— IPOCTPAHCTBO MaTPHI];

— IPOCTPAHCTBO MHOTOUJICHOB.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

11

basuc u pazMepHOCTb JIMHEHHOT O IPOCTPAHCTBA
PaCCManI/IBaeMLIe BOIPOCHI:

— JIMHEIHAs 3aBUCHUMOCTh BCKTOPOB;

— 0a3uChl TUHEHHOTO IPOCTPAHCTBA,

- pa3MepHOCTL.J'IPIHeI>iHOFO MIPOCTPAHCTBA.

12

JIvHeHbpIe TOANPOCTPAHCTBA
PaccmarpuBaemblie BOIPOCHI:

— MOHTSITUE JIMHEHHOTO MOANIPOCTPAHCTBO;
— NWHEWHas 000JI0YKa JaHHBIX BEKTOPOB;
— CTIOCOOBI 33/TaHU ITOAMIPOCTPAHCTBA.

13

Jluneiinbie oTOOpaXKeHUs

PaCCManI/IBaeMLIe BOIPOCHI:

— JIMHEWHbBIE OTO6pa)KeHI/ISI W JTUHEHHBIE OIICPATOPhI;

— MaTpula JUHEHHOTO ONepaTopa;

—M3MEHECHNE MAaTPHIIBI JJHHEHHOTO OllepaTopa MpH nepexoie K HOBoMy 0a3ucy.

14

CoOcTBeHHBIE BEKTOPHI IUHEHHOTO OTlepaTopa
PaCCManI/IBaeMHe BOIIPOCHI:

— COOCTBEHHEBIC BCKTOPLI U COOCTBEHHBIC 3HAYEHHMS INHEHHOTO oreparopa,
— AUAroHaJIM3UpYyEMOCTD OIiepaTropa,

— UHBApUAHTHBIC ITOAIIPOCTPAHCTBA.

15

bunuHeliHble 1 KBapaTUIHBIC (HOPMBI
PaccMarpuBaeMble BOIIPOCHL:

— OunuHeHHbIe HOPMBI B €BKINIOBOM IPOCTPAHCTBE;
—TOJIAPU3aALHS;

—KBa/IpaTHIHbIC (POPMBL..

16

HopmanbHslii BUJ KBaipaTuyHOU HOpMBbI

PaccmarpuBaemble BOIPOCHL:

—KaHOHMYECKHUI BUJl KBaIpaTHIHOI (hOPMBI;

—HOPMAJIBHBII BUJI KBaIpaTHYHOI (OpPMBI;

— NIpUBEAEHHUE KBaJPaTHUHOI (OpMBI K HOpManbHOMY BHIY MeToJoM Jlarpanxka.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Marpuisl.
B pe3yibTare pa6OTI)I Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT YUYUTCA BBINIOJHATDH OINICpall HAad MaTpUllaM
Y HaXOJUTh OOpaTHYIO MaTpUILy.

Panr maTpuue!.
B peSyHBTaTC pa60TI)I Ha HpaKTI/IquKI/IX 3aAHATUAX CTy]leHT qu/ITCH HaXOOAUThb paHr ManI/IHBI n paHr
CUCTCMBI BeKTOpOB.

Onpenenureny.
B pe3yibTare pa6OTI)I Ha MPAKTUYCCKUX 3aHATHUAX CTYJACHT YYUTCA Ha KOHKPETHBIX NPUMEPAX BBIYUCIIATH
OIMPCACIIUTEIIN ITPOU3BOJIBHOTO NOPAIAKA.

Pemenue CJIY mMerogom oOpaTHOM MaTpHIlsl U paBuiio Kpamepa.
B pe3yibTare pa6OTBI Ha MPAKTUYCCKUX 3aHATHUAX CTYJACHT YUYUTCA PCIIATh HEBBIPOKIACHHBIC CUCTEMBI N
JUHEWHBIX YPaBHEHH C N HEU3BECTHBIMH, HCIIOIB3YsI 00OpaTHYI0 MaTpHIly wiv paBmio Kpamepa




Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

Meron l'aycca
B pesynbTaTte paboThl Ha IPAKTHUSCKUX 3aHATUAX CTYACHT yUHUTCs pemaTh nponsBosbHbeie CIIY, HaX0AUTh
o0l1ee ¥ YacTHBIE PEIICHHMSI.

OZIHOPOAHBIE CUCTEMBI JIMHEUHBIX YPABHEHHUIM.
B pesynbrate paboThl Ha MPAKTHYECKHUX 3aHATUAX CTYJCHT YUUTCS HAXOANUTH (DyHAaMEHTaIIbHbIA Ha0Oop
pemennii oqHOpoaHOH CITY.

JIunelinble mpocTpaHCcTBa
B pesynprate paboThl Ha IPAKTHUECKUX 3aHATHAX CTYIEHT YUUTCS OTPENENIATh, SIBISIETCS U JaHHAS
anrebpandeckas CTPYKTypa JIMHEHHBIM ITPOCTPAHCTBOM HaJ MOJIEM JICUCTBUTEIHHBIX YHCEIL.

JIuHeitHas 3aBUCUMOCTH BEKTOPOB
B pe3ym,TaTe pa6OTI)I Ha HpaKTI/IquKI/IX 3aHATUAX CTy[[eHT y'-II/ITCH HpOBepHTI) HHHeﬁHyIO 3aBUCUMOCTH
BEKTOPOB.

basuc u pasMepHOCTb JIMHEWHOIO TPOCTPAHCTBA.
B pe3yiabTaTre pa6OTLI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT YUUTCA HAXOAUTDH basuc u Pa3MEPHOCTDH
JIMHEHHOTO MMPOCTPAHCTBA U KOOPJANHATBHI BEKTOPA B JTaHHOM Oasmce.

10

3aMeHa KOOpJMHAT B JTUHEHHOM IIPOCTPAHCTBE.
B pesynbTaTe paboThl Ha MPAKTHYECKUX 3aHATUAX CTYJEHT YUUTCSA HaXOAUTh MATPUILy IEPEX0a MEXKIY
6a3ucaMu U 3aIMCBIBATh CBsI3b MEXK/Y CTAPBIMH U HOBBIMH KOOPAMHATAMH BEKTOPOB.

11

JIuHeitHbIe TOANPOCTPAHCTRA.
B pesynbTaTe paboThbl Ha MPAKTHYECKUX 3aHATUSIX CTYJEHT YUUTCS ONPENEIIATh, IBJIACTCS JIU JAHHOE
MOJMHO>KECTBO TUHEHHOI0 MPOCTPAHCTBA €r0 MOANPOCTPAHCTBOM.

12

JInHeliHbIE TOAIIPOCTPAHCTBA U CUCTEMBI JIMHENHBIX YPaBHEHUM.

B pesynprare paboThl Ha IPAaKTUIECKUX 3aHATHAX CTYACHT YUHUTCS JBYM CIIoco0aM 3aIaHus
MOJIIPOCTPAHCTBA: KAK MHOKECTBA penieHnit ogaopoaHoi CJIY U Kkak THHEHHOW 000JI0YKH TaHHBIX
BEKTOPOB.

13

JIuneliHbIE ONIEpaTOPHI.
B pesynprare paboThl Ha IPAKTHUECKUX 3aHATHIX CTYACHT YUUTCS ONPEAEIATh, BISETCS I TaHHOE
0oToOpaXkeHNe TMHEHHBIM OIIepaToOpOM, U HaXOAUTh €r0 MaTPHILy.

14

SAnpo u 06pa3 IMHEHHOTO omepaTopa.
B pesynbrate paboThl Ha MPAKTHUECKHUX 3aHATUAX CTYICHT YUUTCS HAXOANUTH SAPO M 00pa3 JIMHEHHOTO
orepaTopa.

15

CoOCTBEHHEIE BCKTOPBI U COOCTBEHHBIE 3HAYECHHUS JTHHEHHOTO orneparopa.
B pesynprare paboThl Ha IPAKTHUECKUX 3aHATHIX CTYACHT YUHUTCS HAXOAUTh COOCTBEHHbBIE BEKTOPHI U
coOCTBeHEHbIE 3HAUEHHMSI JINHEHHOTO orepaTopa (MaTpHIbl).

16

bununeitnble 1 KBaJipaTu4HbIe (YOPMBI.
B pesynbTate paboThl Ha MPAKTHUECKUX 3aHATUAX CTYACHT 3HAKOMHTCS ¢ KOHKPETHBIMHU IIPHMEPaMU
KBaIpaTUYHBIX (OPM M MeTo10M Jlarpamka nmpuBeIeHNs KBaIpaTHIHOH (POPMBI K HOPMAJILHOMY BHITY.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

/o

Bun camocrosTensHO# paboTh

N3yueHnue yueOHOU JUTEpaTyphl

HO}IFOTOBK& K IIPAKTHYCCKUM 3aHATHUAM

N3ydenune yueOHOM TuTepaTyphl U3 MPUBEAEHHBIX UCTOYHUKOB.

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

a1l Bl W N =

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.




5. llepeyeHb wU3MaHUN, KOTOPBIE PEKOMEHIYETCS

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

HCIIOJIB30BATh IIPpHU

MH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).
- Hayuno-texuuueckas ouommoreka PYT (MUUT) (http://library.miit.ru);

-  HWudopmanmonnsiii mopran Hayunas snexkrtponHas OuOinoTeka
eLIBRARY.RU (wwwe.elibrary.ru );

- OOpazoBarenpHas mwiaThopma «HOpaiit» (https://urait.ru/);

- DJCKTpOHHO-OMONMOTEYHAas  CUCTeMa  m3aarenbcTtBa  «JlaHbY
(http://e.lanbook.com/);

- HHTEepHET-YHUBEPCHUTET UH(OPMAITMOHHBIX TEXHOJIOT M
(http://www.intuit.ru/).

7. llepedueHb  JNHUIICH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO

MporpaMMHOIO O6€CHC‘-ICHI/I$I, B TOM YHCJIC OTCYCCTBCHHOI'O IIPOM3BOACTBA,

HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TIUCIIUTTUHBI (MOYJIs).

Onepatrionnas cucrema Windows;
- Microsoft Office;

ri\/ri bubmmorpaduueckoe onucanue Mecro mocrymna

1 Aunexcanniposa O.B., Cemenos 10.C. KoHcnekT jgekiui mo Hay4Ho-TexHUuecKas
nuHelHoM anredpe. — Mocksa: UJIEKCA, 2018. — 153 ¢c. — oubnmorexa PYT
ISBN 978-5-89237-487-3 (MUNAT)

2 Antonosa E.B., ApytionsH E.b. Maremaruka st Hay4no-texHuueckas
CaMOCTOATENLHOTO H3ydeHus. BekropHas anrebpa. 6ubmorexa PYT
AHanutuueckas reomerpus. Jluneiinas anre6pa: yue6Ho- (MUHT)
MeToandeckoe rmocooue.— Mocksa; Bosorma: Madpa-

Nmxenepus, 2025. —280 c. — ISBN 978-5-9729-2391-5

3 Kinerenuk JI.B. CO0opHUK 33724 110 aHATUTHIECKOM Hayuno-texnuueckast
reomerpun: Yue6Hoe nocobue. 17-¢ n3., crep. — Cankt- oubmmoreka PYT
IlerepGypr: Jlaus, 2022. — 224 ¢. — ISBN 978-5-8114-1051-4 | (MUMIT)

4 Kpsiksun B.J1. JIuneiinas anrebpa B 3afauax u ynpaxHeHusx. | Haydno-rexnudeckas
3-e u3x., ucnp. — Cankr-IlerepOypr: Jlanp, 2021. — 592 c. — id | 6nbmmorexa PYT
214478 (MUUT)

5 [Tpockypsixos 1.B. CoopHuK 3a7a4 10 JTUHEHHOM anredpe. Hay4no-rexnuveckas
Yue6noe nocobue — Cankr-IlerepOypr: Jlanb, 2022.— 476 ¢. | dudbmuorexa PYT
— ISBN 978-5-8114-4044-3 (MHUNT)

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3  JTaHHBIX




- CrienmaimzupoBanHoe 110 — Mathcad,
- TToMCKOBBIE CHCTEMBI.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Jlis TpoBeNleHUsl 3aHATHUH JIGKIIMOHHOTO THIIA TPEOYIOTCS ayAUTOPHH,
OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOW ¥ HaObopamMu JIEeMOHCTPAIIMOHHOTO
000py10BaHUS.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

Dk3aMeH B 1 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OreHOYHBIE MaTepHUANIBI, TPUMEHSIEMBIE TIPH MTPOBEICHUH TPOMEXYTOTHOM
aTTECTaIlul, pPa3padaThIBAIOTCI B COOTBETCTBHH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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