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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPUS U JIMHEHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBiaeHuto  moarotoBku/  crenuambHOCTH  09.03.03  «[Ipuxmamnas  wuHpOpMATHKAY)
HampaBlieHHOCTH  «VIHTeIUIeKTyanbHble WH(GOPMAIMOHHBIE CHCTEMBI M TEXHOJOTHI.
HMucnunnuna peanusyercs kadeapon «Nel»,

JlucuurmivnHa HaleleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJIEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
UCCJICIOBAHMSI B MPOPECCUOHAIBHOMN IEATEITHLHOCTIY

ConepxaHne NUCHMILUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C AHAIUTUYECKHM
OTHMCAaHUEM TE€OMETPUUYECKUX 00BEKTOB; H3YUYCHHEM CBOWCTB JIMHEWHBIX MTPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI IpEeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHuU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaAMOCMOosAmenvHas paboma
obyuarowe2ocs..

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OOmiasi TpyA0EMKOCTh OCBOEHUS JUCHIUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuil, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JlucuuiimHa sBIseTCS BaXKHON COCTaBHOM 4acThIO Kypca BBICIIEH MAaTEMaTUKH, KOTOPBIN
JISKUT B OCHOBE BCEU CHUCTEMBI BBICIIETO 00pa30BaHUSI COBPEMEHHOIO CIIEHMATUCTa U U3y4aeT
OPOCTPAaHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE  COOTHOILEHHUS  OKPY)KAIOWIEro  Hac
JEUCTBUTEILHOTO MHUpA.

N3ydyeHne naHHOW OUCHUIUIMHBI MO3BOJISAET Pa3BUTh MPOCTPAHCTBEHHOE IPE/ICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JIEMOHCTPUPOBATh IIEJICYCTPEMIICHHOCTh, OpPraHU30BaHHOCTh MpPH MPOBEICHUH OOJBIIETO
00beMa BHIYUCIICHUH; 00BEIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaTeMaTWKa SIBISICTCS HE
TOJIbKO MOIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaKXe U 3JIEMEHTOM OOIIeH KyIbTYypHI.

MatemaTuueckue METOJbl HCCIEOBAHUS, MOJEIUPOBAHUS, MPOECKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AMCLUUIUIMHY, UTPAIOT BCE OONBILIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYMCIUTEILHON TEXHUKH W HH(QOPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00JacTel 3HaHWK. BO3MOKHOCTH yCIIEIIHOTO
WCIIOIB30BAHUSI MAaTEMATUKU JIJISl PEIICHUS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
9YTO, B CBOIO OdYepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEABIBISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CIEIMAIMCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

B o0mactu BocmuTaHWS JIMYHOCTU LEJIbIO TMOATOTOBKH TO JAHHOW IUCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTH YCTHYIO U MTUCBMEHHYIO PEYb..

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb MIIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUUILIINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMHU
KOMITETCHIIMSIMU WM UX 4YacTsAMU. KOMIIETEeHIIMN U MHIUKATOPBI UX JTOCTUKEHUSI TPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMNA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN

VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPaHUYEHUS JIJIs1 pEIICHHS TOCTABICHHBIX
3ajgau
YK-2.Y.1 ymeTs NpoBOIUTh aHAJIN3
MOCTaBJIEHHOW LeH U (POPMYIUPOBATD
3a[a4i, KOTOpbIe HEOOXOIUMO PELIUTD ISt
ee JIOCTH)KEHUS
ONTUMAJIbHbIE
YHuBepcalbHbIE VYK-2.Y.3 ymeTh BeIIBUTaTh
CIOCOOBI X . .
KOMIETEHIINU albTepHATUBHBIE BApHUAHTHI IEUCTBUHN C
peLIeHUs, UCXOS U3
[EJIbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B

VK-2 Cnocoben
OTIPEICIIATh KPYT
3aa4 B paMKax
IIOCTaBJICHHOHN IIEJIN
U BBIOMpAThH

fl[e)z;?)];ﬁ?(]ﬁlggM, pelIeHys 3aaa4, B TOM YHUCIIE C IIOMOIIBIO
UMEHOIUXCS 1M (POBBIX CPEACTB
pecypcoB u VYK-2.B.2 BnaageTr HaBbIKaMH BBIOOpA

N ONTHMATILHOTO CIIOCO0a PelICHHs 3a/1a4 C
OTpaHUYECHUM

Y4€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccuonansubie | OIIK-1 Ciocoben OITK-1.3.1 3HaTh OCHOBHI MATEMAaTHKH,




KOMIIETEHIIU U MPUMCHSITh
1 00IIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHYECKOTO
aHanm3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U

HUCCiICa0BaHUA B
npodeCcCHOHATBHON
ACATCIIbHOCTU

CCTCCTBCHHOHAYYHBIC

OKCIICPUMCEHTAJIBHOT'O

(U3UKH, BBIYUCITUTEIBHON TEXHUKH U
POrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymeTs pemaTh CTaHIApTHBIC
npodeccuoHaNbHBIC 3a/1a4H C
NPUMEHEHHEM €CTECTBCHHOHAYYHBIX U
OOIICMHKEHEPHBIX 3HAHHI, METOIOB
MaTeMaTHYECKOTO aHAIIN3a U
MOJICTTUPOBAHUS

OIIK-1.B.1 Bnagets HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
HACCIIENOBAHUSA OOBEKTOB
po(heCcCHOHALHON IS TEIILHOCTH

2. Mecro nucuuminHsl B cTpykType OI1
JlvcuumHa He Oa3supyercs Ha 3HaHMAX, paHee NMPUOOPETEHHBIX CTYAEHTaMM IpHU

HN3YUCHHUU B BY3C KAKUX R105(s10) JUCHUIIINH.

3HaHUsl, MOITYYCHHbIE IPU U3YUYEHUU MaTepuaia JaHHOW TUCIUIUIMHBI, UMEIOT KaK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN APYTIUX JUCHUIIIINH:
- Marematuka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. OOBeM u TpyIO0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUINHE (M paclpeeNIeHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHOM paboTh Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuu (J1), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
17 17
(gac)
naboparopusie pabots (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 93 93
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezgenenue Tpy10€MKOCTH TUCLHUIUIMHEI IO pa3jenaM U BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI H KX TPYJAOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh



Paznensl, TeMBI JUCITUTUTHHEI Jlexmmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 2
Pazgen 1. KoMmrekcHbie uncia u 6 4 12
MAaTpPHUIIBI
Pazgen 2. CuctemMbl TMHEIHBIX 6 5 12
ypaBHEHUI
Paszen 3. Jluneiinsle mpocTpaHcTBa 5 0 12
Paszen 4. Bekropbl 6 2 12
Pasnen 5. Ipsmas Ha IIOCKOCTH 4 4 15
Pasnen 6. IIpsmast ¥ IJIOCKOCTH B 4 2 15
MPOCTPAHCTBE
Paznen 7. KpuBble BTOporo nopsijika 3 0 15
HUroro B cemectpe: 34 17 93
Hroro: 34 17 0 0 93
[IpakTueckass MOATOTOBKA 3aKJIIOYAeTCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
O0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (GYHKIMHA,  CBA3aHHBIX C  Oy;ymien

popeCCHOHATILHOMN 1A TEITLHOCTBIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

HasBanue u copepxanue pa3enoB U TeM JEKIIMOHHbBIX 3aHATUN

1.

[TonsiTne KOMIUIEKCHOTO yucia. JleicTBUSI Hal KOMIUIEKCHBIMU YHUCIIAMHU B
anrebpamveckoii (opme. JleicTBUs HAI KOMIUIGKCHBIMH YHCIAMU B
TpuroHomerpudeckoir popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILIEKCHOT0 Yncia. (2 yaca)

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCHUMOCTh U HC3aBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXEHUE MaTpuI]. MHOTOUYJICHBI OT KBaIpAaTHBIX MaTpHIl (4 yaca)

Onpenenurenu u ux cBorictBa. O6paTHas Marpuia. Permenue npocreimmx
MATPUYHBIX YpaBHEHUWA. MaTpUyHBII METON PpEIICHUS JIMHEHHBIX
ypaBHeHHi. (2 Jaca)

Meroxa Kpamepa. Meton I'aycca. (2 yaca)

CoOcTBeHHBIE YHWCIa W COOCTBEHHBIC BEKTOPHI KBAApPATHBIX MATPHIL.
DYHKIMU OT KBaJIpaTHBIX MaTpuIl (2 yaca)

Jluneitnple mpoctpaHcTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuna — JIHHEHHOTO
npeoOpa3zoBanus. (5 4acoB)

I'eomerpuueckue BekTopsl. OCHOBHBIE onpeneneHus. JIunelnble onepanuu
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
CucremMbl KOOPMHAT HA MJIOCKOCTH M B MPOCTpaHCTBE (4 yaca)

CkansipHOe TIpOM3BE/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMenianHOe TPOU3BEICHUE BEKTOPOB. (2 yaca)

YpaBHeHUsI NPAMON Ha TJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPAaBHEHMI




npsiMoii. (2 Jaca)

Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 0 NpAMOM Ha
riockocTu. PaccrosiHue Mexay napajuiebHbIMU NPSMBIMU. (2 yaca)

6. YpaBHEHMsI ITIOCKOCTHU. 3aaHKe PSIMON B TPOCTPAHCTBE. (2 yaca)

Yron Mexy INIOCKOCTSIMH. YTOJI MEXKY NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTositHue OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTAMU. PaccTosiHME OT TOYKH
710 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. [Tapabona. [lomspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsinka. KanoHnueckne ypaBHEHUs KpUBOI BTOporo nopsiaka (3 gaca)

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHSI U UX TPYT0EMKOCTh

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
wn Tembl mpakTUUECKUX 3aHATUN HecKuX KoCTb, (4ac)| moxroToBKu, | mucmuI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B aIre0panvecKoi 3a1a4 1 1
dopme. Tpuronomerpudeckast
dhopma KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HAJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 1 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIuHeitHpIe onepanuu Hax Pemrenue
MaTpHULAMHU. 3a1a4 2 1
TpaHcnoHHpOBaHUE MATPHII.
YMHOKEHUE MATPHI]
4, Brrunciienue onpenenurenei. Pemrenue
Ob6parnas marpuia. Pemenue 3a1a4 2 2
MATPUYHBIX YPABHECHUH.
S. Matpuusslii METO, peLICHUS Pemenue
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 1 2
Meton Kpamepa
6. Meron I'aycca Pemenne 5 5
3a1a4
7. Pa3nosxeHue BEKTOPOB 110 Pewmenne
0a3ucy. Beruncnenue 3a7a4
KOOpJAMHAT TOUYEK B 001 1 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CxansipHO€ MPOU3BEICHUE Pemenue 1 4
BEKTOPOB 3a1a4
9. BektopHoe u cMmenranHoe Pemenue 2 4
MIPOU3BE/ICHUSI BEKTOPOB 3a1a4
10. VYpaBHeHUs PSIMON Ha Pemenue 1 5
TIJIOCKOCTH. 3a1a4




11. 3ajaun Ha TIPSMYIO Ha Pemenue 1 5
TIOCKOCTH 3aaq
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3aaq
Bcero: 17
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne TpynoemMKoCTh, | MPaKTHYECKOU | pa3zaena
HanmenoBanme nabopatopHbix paboT pyA - | TP pasit
/11 (uac) MMOJATOTOBKH, | HUCIIWI
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpoBaHHE/ BHITTOTHEHUE KYPCOBOH PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepurania
30 30
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 20 20
ycneBaemoctu (TKY)
Jomamraee 3aganue (/3) 20 20
KonTponbsabie paboTsl 3a0uHnKoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 23 23
arrectanuu (I1A)
Bcero: 93 93

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMYECKUE MaTepHalbl ISl CAMOCTOSTEIBHON pPabOThl OOYYArOMIMXCsl YKa3aHbI B
mar. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN




[lepeueHpb neUaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Ta6mumia 8— IlepeueHpb MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

KommyectBo
SK3EMIUISIPOB B
Ugll_ﬂigec bubnuorpadudeckas ccpuika OuOIOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)

VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

nHEHHOH anrebpe: Yueb. nocobue / Ilog pen. 1.B.

Bbexnemuriesa. — 2-e usz., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. MaremaTtuka. 50
517.521(075.8) Amnanuruueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoil reoMeTpuu 1 OBC Jlanp
m/book/58162 JIMHENRHOMN anreOpsl. [DIeKTpOHHEIH pecypc] —

OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriepa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIIeKTpOHHBIH pecypc]

/ J1.A. Bexnemumena, JI.B. bexnemumes, A.1O.

[etposuy, U.A. UybapoB. — Dnextpon. nan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Hauana nuHelinoi anre6psl u OBC Jlanb
m/book/71997 aHAJUTHYECKas TeOMETpHS : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : ®DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3a7auu MOBBIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB By30B : yueOHoe mocobue / Y. B. MBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; O]

penakuueii Y. B. BanoBa. — CankTt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHIECKAS SBbC Jlann
https://e.lanbook.c | reomerpus : yae6HOe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U J0I. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, 1. B. Kypc aHaauTHueckoi reoMeTpruu 1 9BC Jlanp
om/book/58162 TMHEHHOH anreOps! : yueOnuk / J1. B. beknemuiies. —

13-e uzn., ucnp. — Canxr-Ilerepbypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInneitHas OBC Jlanb

om/book/48192

anredpa v aHATUTUIECKasi TEOMETPHUS : y4eOHOE MOCcoOue
/ I1. C. T'eBopksiH. — Mocksa : ®U3MATIJINUT, 2011. —
208 c.

https://urait.ru/bco

JIuneiinas anreOpa v aHATUTHIECKAs TEOMETPHS:

de/436467 yueOHuK U npakTukyM i By3oB / E. I'. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuuei E. I'. InoTHukoBoil. — MockBa:
WznarensctBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anreopa u

0de/493221 aHaJMTHYECKasi TeOMeTpusl: yaeOHOe TocoOue s

By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

https://urait.ru/bc | ITaxomoBsa, E. I'. Jluneiinas aareopa u

00de/434042 a"HanmuTHyeckast reometpusi. COOpHUK 3a1aHUI:
yaeOHoe rmocodue /i 6akanaBpuara v CrielHaIuTeTa
/ E.T. IlaxomoBa, C. B. PoxxkoBa. - MockBsa :
WzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareOpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIy6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
FOpaiit, 2019. - 150 ¢

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuua 9 - IlepedyeHb 3IEKTPOHHBIX OO0paA30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAal
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpOoIiecca MO AUCIUIITHHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Ta6muna 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenp MH(pOPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabnure 11.

Ta6muma 11— [Mepeyers nHOOpPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

9BC Jlanp

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, IPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )



http://www.math-net.ru/
http://e.lanbook.com/

1 | JleknmonHas ayuTopus

2 | Ayauropus AJs PaKTHYECKUX 3aHATUI

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILINHE TpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOUHOM aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEJICTB
OK3aMeH Crincok BOmpocoB / 33/1a4 K 9K3aMEHY;
TecThl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00Yy4JaloUMMHCA TPUMEHSAETCs 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITIETCHIINM, KOTOpas mpuBeneHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUI

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aipHas mIKaia PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOMHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeTbHOCTHIO HAITPABIICHHS,

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IECHMUS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIIMAITM3HPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«BaYTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBY H3JIaraCt €ro, OIMupasdChb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUMN
HaIlTpaBJICHUA,

— cnabo0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUYU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJIC€T CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHLHOY
«GAuTEHO

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH ITPOOJIEM B KOHKPETHOM HalpaBJIECHUY;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJOKEHUS;

— He (OpPMYIUPYET BBIBOJOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bompocsr (3agaun) asis sK3aMeHa mpeacTaBieHsl B Tabmuie 15.

Tabmuia 15 — Borrpocs! (3amaun) 115 9K3aMeHa

Ne i/t

[Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa

Kon
WHJMKATOpa

3amanue 1.
1) BbruucIuTh NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(54 2i) = (6 + 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amanue 2.
1) BblHUCIUTD NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIUCH BBIYHUCIIAETCS KaK Pa3HOCTh MTPOU3BE/ICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amanue 3.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 — 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMKMCH BBIUMCIAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

3amanue 4.
1) BbruuCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) = (8 — 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B ayireOpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK POU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTENEN». OTBET apryMEHTUPYHTE.

VK-2.V.1
OIIK-1.V.1
OIIK-1.B.1




3amanue 5.
1) BblHUCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 + 6i) = (2 — 7i)

2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpanydeckoil (hopme 3amucu MOXKET OBITh BBIYHCIICHO 10
MMpaBuJly BbIYUCIICHUA TMPOUIBCACHHUSA MHOTI'OYJICHOB» OtBeT

apryMEeHTUPYUTE.

3amanue.
1) BBIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEI.

Zl=5[cos§+ising) " Zz=7(c'os§+isin§)

2) BepHo nm yrtBepkaeHue: «Jlns BBIYHCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucatb HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHpYHTE.

OIIK-1.B.1

3amaunue.

1) BbuucIuThH JacTHOE KOMIUIEKCHBIX qucel B
TPUTOHOMETPHUYECKOU (hOopMe 3aInCH.

Z, 10(005% + i sin g)

Z 5(005‘% + i zin g)

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHCIEHHH YaCTHOTO
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3ylbTaTaMu JeJIeHUs MOIYJIS JeIUMOr0 Ha MOAY/b JAeTUTEINs
W aprymMeHTa JeluMOro Ha apryMeHT jgenurtens». OTBer
obocHyiiTe.

OIIK-1.B.1

Kak Ha3beiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, UMEIOIIIast
BUIl z=|z|-(cos@Q+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

VK-2.3.1

Pe3yanaT KaKOﬁ OHGpaI_II/II/I HaJd KOMIIJICKCHBIMHU YU CJIaMH MOXKET
OBITH 3aIIMCaH B BHUE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

VK-2.3.1

PesynpTaT Kakoii onepanuy HaJi KOMIUIEKCHBIMU YHCIIAMHA MOKET
OBITB 3amHcaH B BUE |Z1|:|Z2|- (COS(@1-¢2) + iSiN(@1-¢2)) ?

VYK-2.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:
vﬁ 1 T
Z=?+: 3= 1[6056

Haiinnre 12-10 creneHs yucia Z

3 3 ?r
+i smg)

VK-2.V.1
VYK-2.B.2




2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoib3oBainu? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucato B areOpandeckon 1 B
TPUTOHOMETPUIECKOU hopMax:

[ T . . I
Z=5+i5y3= 10(cos§+1 smg)
Haiinute 3-10 cTeneHs uncia Z

2) Kakyio ¢popmy 3amucu drcia Bbl Hcmoib3oBanu? O0ocHyiTe
CBOI1 BBIOOD

Samanue 1.
1) Haiitu matpuiyy C = 44 + 3B*, rae

2 -2
10 2y,
=g 2e-(a3)
2) Bribepute u3 crrcka nupoBbie CPEACTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
¢) Microsoft PowerPoint

3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rae

2 -2
1 4 2
A= B=|—
(_1 3 _4) ( 31 : 3>
2. Bribepute u3 cnucka nupoBbie CPeACTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI U1 pEIICHUS JaHHOW 3aauH.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

3amanue 3.
1. Haiitu matpuny C = 24 + 3Bf, rae

2 -2
14 2N,
= 5 e (o _43)
2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

VYK-2.3.1
VK-2.V.3




3ananue 4.
1. Haiitu matpuity C = 34 — 5B*, rie

1 -2
1 0 2
A= B=|-—
(_2 3 _3) ( 31 —33>

2. Bri6epuTte u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUs TaHHO! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
3aganue 5.

1. Haiitu matpuny C = 44 + 3BY, rae

1 -2
a=(4 4 2e=( %)

3 -3

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynapTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...
2. 3anummuTe pe3yibTaT ASHCTBUI HaJ MaTpULIAMH

A+ (-A)=
3. Tlpomomxute hopmyiny

7(A+B)=
4. Tlpomomxute hopmyny

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

VK-2.3.1
OIIK-1.3.1

10.

3amanue 1.
1) Haiitu npousBenenue Matpuil A = B, rie

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure u3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peieHus JaHHOoU 3aaaun. O0OCHYHTe
BbIOOp M (pOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

OIIK-1.V.1
VK-2.V.3




3ananue 2.
1) Haiitu npousBenenue Mmatpunl A = B, rie

L 4 3
A:(g 32 03)5':(1 —2)

3 0

2) Bribepute u3 cnucka mudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS pEIICHUs TaHHOM 3a1a4H.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 3.
1) Haiitu npousBenenue Matpuil A = B, rie

G De(s )

2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH IPHUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

3amaunue 4.
1) Haiitu npousBenenue Matpuil A = B, rae
4 5

0 -2 -3
a=( B = (1 —3)

2 —4 0 ) 3 0
2) BriGepuTte u3 cucka nu@poBbie CpeaCcTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI [T PEIICHHS JaHHOM 3a1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 5.
Haittu npoussenenne matpuu A + B, 111€
2 3
a=(7 0D B:(l —2)
2 0
2. BeiGepuTe U3 criucka MuQpoBbIE CPesICTBA, KOTOPBIE MOTYT OBITh
IPUMEHEHBI JUIsl pEIICHUs JaHHOM 3a1a4n.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica




Samanue 1. VK-2.V.1
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI OIIK-1.V.1
2 5
-3 7
2) OO6ocHyiTE KaK BEIYHCIUTD OMPEACIUTENb BTOPOTO HOPSAKA.
3ananue 2.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI
P
4 -5
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO NOPSAKA.
3ananue 3.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI
1 —3|
11. |5 8
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO NOPSIKA.
3amanue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPHUIIBI
7 4 |
|—14 —8
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.
3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
5 2|
|10 3
2) OO6ocHyiTE KaK BEIYHCIUTD ONPEICIUTENb BTOPOTrO HOPSAKA.
YK-2.V.1
1 2 -1
3ananue: naHa Matpuna {3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1 Ay
12.
2. Ap
3. Az
4. AZS
5. Az




Uemy paBeH ONpeIeNnUTENb TPEYTrOJIbHON MaTpUIbl?

YVK-2.3.1

13.
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - OIIK-1.3.1
JIEHCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop 4ucen, cped KOTOPIX €CTh XOTsI-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOHMHAIMSI CTPOK MATPHIIBI C 3TUMHU YHCIIaMHU paBHA HYJEBOI
14. CTpOKE:
ad, +ad; + o +andn =0,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?
ITycTh MaTpuIsl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
15. A'A1=A1TA=E, rue E — exunnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3pIBalOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
-1 2 -7 —4 OIIK-1.V¥.1
a=( B=
—2 5) —17 —9)
3ananue 2. Haiitu matpuity X u3 ypaBHenus A = X = B, rae
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
3ananue 3. Halitu matpuily X u3 ypaBHenust A = X = B, rie
16. _ (—1 3 _ (—10 -7
A= B =
2 —4) 14 12)
3ananue 4. Haiitu matpuity X u3 ypaBHenus A = X = B, rae
1 -2 9 6
a=( B=
3 —7) 29 19)
3aganue 5. Halitn maTpuny X u3 ypaBHeHust A = X = B, rae
1 -3 14 5
a=( B=
2 —8) 34 12)
Kak Ha3pIBaercs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
17 KOTOPBIX SIBIISETCS JTMHEHHBIM?
Kakue MeTozp! pereHus: CHCTEM JTMHEWHBIX alnre0pandeckux YK-2.3.1
18. i ? -
ypaBHEHUI BaM U3BECTHBI OIIK-1.3.1
CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEIICHHS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHeHNUH. Kakoll METO pelieH sl CUCTEMBI TMHEMHBIX YK-2.V.3
19. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eclid

OIPEAEINTEND MaTPULIBI CUCTEMBI PAaBEH HYJIO?




CpaBHHUTE YCITOBUSI TPUMEHEHUS METOJIOB PEILICHHS] CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHEHUH. Kakoll METO peleHHs] CUCTEMBI TMHENHBIX VK-2.V.3
20. anredpanvyeckux ypaBHEHUN MPUMEHSIIOTCS B TOM Cllydae, eciid
MaTpHUlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?
5 IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUI OIIK-1.3.1
L. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
22. KaXK7asi TOUKa Ha MJIOCKOCTH OIpeAeseTCs IByMs YHCIaMH -
HOJISIPHBIM YTJIOM U TOJISIPHBIM PaiycoM?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-1.3.1
5 IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
3. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?
5 UYrto Takoe BeKTOp? YK-2.3.1
4. OIK-1.3.1
Kak Ha3piBaeTcs BEKTOpP, Hayallo KOTOPOI'O COBMAJIAET C €r0 YK-2.3.1
25. KOHIIOM?
I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIIK-1.3.1
26. BEKTOPOB?
I[To xakoii popMyIie BEIYUCISAETCS CKAIIPHOE MPOU3BEACHUE OIIK-1.3.1
—
27. BCKTOPOB @ U b , €ClTi U3BECTHBI KOOPJANHATHI BEKTOPOB B
nekaproBoit cucteme (B cucreme : 0, Oy, 0z)
I[To xakoii popMysie BEIYUCISIETCS BEKTOPHOE MMPOU3BEACHUE OIIK-1.3.1
BEKTOPOB, €CJIM U3BECTHHI NX KOOPAMHATHI B IEKAPTOBOW CUCTEME
28. koopauHart (X, Y, z)?
29 ITo kakoit popmyre onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
' MIPOU3BEJCHUS BEKTOPOB?
30. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMOWA? OIIK-1.3.1
3aganue 1. CocraBuTh ypaBHeHUE mpsiMod mnpoxoxasmed uepe3 | OIIK-1.V.1
. L oxt2 y—9
TOUKy M (2,4) 1 nepneHuKyIIpHON MpsIMO y = -
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
21 K03 urmeHTOM

3amanue 2. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIEH uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYIIIPHON IPsIMOi
—4x —5y+14=0.

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
Kod(purmeHToM




3ananue 3. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3
x+16 _ y—9

—4 -5
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
Koa(urmeHTOM

TouKy M (—1, —3) 1 napasuiesbHON IPsAMOM

3aganue 4. CocTaBUTh YpaBHEHUE NPSIMON MPOXOASAIIEH uepes
Touky M (1, —1) 1 nepneHaANKYJIApHOU IpsMOil y = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHHE NPSIMON MPOXOASIIEH uepes
. Lx+1 y—6

TOuKy M (3,1) u nepneHauKyIspHON MpsIMOi — =

OtBer 3amMcarb B BHJE YPAaBHEHHMS TMPSMOM C  YIJOBBIM

K03 uUImeHTOM

Kakum ypaBHEHHEM ONUCHIBAETCA MIJIOCKOCTh B AEKapTOBBIX YK-2.3.1
32. KoopauHaTax (X, Y, 2)? OIIK-1.3.1

Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioBue | OIIK-1.3.1
33. NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M HMEKOINAs HAMPABISIOMNANA BEKTOP C
34. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM OMUCHIBAETCS TIPsIMasi, TPOXOSIAast uepe3 IBe OIIK-1.3.1
35. TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

Kakum 006pa3oM MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-1.3.1
36. MJIOCKOCTEH?

C nmomoIpio Kakoi (hopMyITbl MOKHO HAWTH yroJl MEXKIY OIIK-1.3.1
3r. NPSAMBIMH?

Hopwmais k mmockoctr umeet koopauuatsl (A, B, C); koopauHaTe OIIK-1.3.1

HarpasJsroIero Bekropa npsmoit (I,m,n)/
38. C moMoripIo Kakoi GopMysIbl MOKHO HAMTH YTOJl MEXITY MPSIMOUN 1

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENETUTh PaCCTOSHUE OT TOYKHU 10 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. OIIK-1.3.1
41. Hanumure kaHoHMYECKOe YpaBHEHUE TUIIEPOOPBI. OIIK-1.3.1




42. Hamnummre kaHOHUYECKOe ypaBHEHUE TTapaOoITbl.

OIIK-1.3.1

Bormpocsr (3agaun) nis 3avera / audd. 3adera npeacrasieHsl B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Ne /i [Tepeuens BompocoB (3ana4) amns 3a4dera / qudd. 3ayera

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI

MpeICTaBICHEI B Ta0wmie 17.

Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

Ne i/t

[IpumepHbIi IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arreCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B TabnwuIe 18.

Ta6mmia 18 — [TpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii IepedeHb BOMPOCOB ISl TECTOB
/i WHJIMKaTOpa
TumoBoil BapuaHT TECTOB
1 cemectp
1 | Mana matpuia 1) ay YVK-2.V.1
2) "z
aj; Qs
A= (az i Qo )
3) an
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHo...
2 | U3 npuBeéHHBIX d11 aq2 VK-2.V.1
a a
MaTpul] 0OpaTHbIE 1) 21 22
0 3.32
CYIIECTBYIOT Y
MaTpHILI. ... 0 0 ap
2) D 0 323
D 0 333
417 dgz A3
3) | 0 axp ar
0 0 dsz3




11 Q43 Qy3
4) (@ Gy Gy
0 0 0
Kakum merogom moxuo | 1)  I'. Kpamepa VYK-2.3.1
SIINUTh CHCTEM
P ¥ 2) K. ®.Taycca
ONpeAeTUTEIh OCHOBHOM
MATPHIIB KOTOPOi paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI
HYJIXO 4)  moOBIM CIOCOOOM
Cucrema coBMmecTHa | 1)  Gombie 1 YK-2.3.1
TOTJa U TOJBKO TOTHA, | 2)  PaHT MAaTPHIIBI CHCTEMbI PaBCH
KOTJa. .. paHry pacluIMPEHHON MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  panr paseH |
=
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYIISPHBI VK-2.V.1
BBITIOJIHSOTCS YCJOBHS: | 2) BEKTOPEI ITApaIlIe/bHEI OIIK-1.3.1
3) BEKTOpPBI MapayUiejbHbI U HE MOTYT
by by, b JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JEXaT Ha OJHOW MPSIMOI
rorja.... WJIY TIapAILICIIbHBI
BekropHoe 1) xomnmHeapHo#t mmockoctH, B | YK-2.3.1
NPOM3BECHUE BEKTOPOB KOTOPOH JIeKaT MepeMHOKaeMble
=
d@u b — 510 BEKTOP. .. BEKTOpa
2)  TepUeHAMKYJISIPHBIA TIOCKOCTH,
B KOTOpOU JIexar
HepeMHOXKaeMbIe BEKTOPBI
3) Hynesoi
4) coBmamalmui ¢ OJHHM U3

MEePEMHOKAEMbIX BEKTOPOB




7 | PaccrositHME OT TOYKH 110 l) |Axg+Byg+C| VK-2.3.1
TIJIOCKOCTH MOYHO VAZ+B2VAZ+C? OIIK-1.3.1
BBIYHCIIUTH 1o 2) A;-A,+B B, +C,C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ

3) |Axg+Byg+Czy+D|
VA*+B?+(?
4) |Am+Bn+Cp|
VAS+BE+C =/ m +n +p

8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa .

4 2)  mapaboJoi
pacCTOsIHUN OT KaXI0H
M3 KOTOPBIX JIO JBYX 3)  OKPYKHOCTBIO
JQHHBIX  TOYEK  OTOH | 4)  spmumcom
TUTOCKOCTH eCTh
BEJIMYMHA IIOCTOSHHAS,
Ha3bIBACTCH. ..

9 | Haiitu ypaBHEHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
NpSMOM,  MPOXOIALIEH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4

3 2 4
A(—1;2;4),
NEPIEHIUKYIIPHO 3) x-1 _y-2 _z—4
-3 -2 -4
MIJIOCKOCTH
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4

10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHEHHBIX  ypaBHEHUU 2)  x=0,y=1,z=-2
METOJIOM l'aycca

x+}’+Z:—2 3) X:0,y:-1,Z:2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2




11 | Beluuciuts -1 —6 VK-2.V.1
D (5 %)
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (G )
12 | dana matpuna 1) ayy YK-2.V.1
A:(an '1112) 2) Az
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=1
MaTpuILe A, eciu
BBIMIOJTHAETCS YCIIOBHE 3 A'-A=A-A'=E
4) A1-A=0
14 CKaJ'ISIpHBIM l) |& | | E_;| arccos o OHK'I.Y.I
NPOU3BEJCHUEM  JIBYX .
.| 2 |.:5:'||b| ctga
HCHYJICBBIX BEKTOPOB @@
u b HaseiBaetcs uucio, | 3) |ﬁ'|‘5|cosa’
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BEICHUE BEKTOPOB 2) 1
aba
3) -2




4 2

16 | YpaBHeHue npamoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBUTH Yoy xE
1o ¢opmysre... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2;4),
HEePIICHIUKYIISIPHO 3) _oyr_zd
PHEHHKYIIp — -5 -
IUTOCKOCTH
5 x+1  y+2  z+4
3x-2y-4z+1=0 3 5 4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




3)  -2x%+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0

21 | Pemnth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M l'aycca ’ ’

x+y+z=2 3) x=0, y:1, =2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
22 | Bpluuciautb YK-2.3.1
-1 -1y 4 -2 7 1 OIIK-1.3.1
G )G 2) v (5
-7 0
2 (5 o)
1 0
3y (; )
0 1
9 (5 5)

23 | Mpsmoit y = -2x + 111) (0;3) YK-2.3.1

MPUHAJICKUAT TOUKA 2) (-1;3) OIIK-1.3.1
3) (23)
4) (=2;1)

24 | Ilpsimassy = —-2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
MOJIOYKUTETBHBIM 3) arctg(-2)

HanpaBieHueM ocu OX 4) tg(2)
YIOJ o, paBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 VK-23.1
1+1+5
y=x+1y=5+3 OIIK-1.3.1
onpenensercs mo| 2) tge= ‘1:,,15




bopmyre:

3—(-5)

3 twe= |1+1a={—5}
3-5
4) o= ‘1+1=«5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX  YpaBHEHH 2) mpaswmio Kpamepa nempumenumo | YK-2.V.3
x;1+2x,=0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | lokasarenpHass  (opma 1) ﬁei_T“ OINK-1.V.1
KOMILIEKCHOT'O YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX padOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIUX HSTanbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX MOPAJOK W IHPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXxcs
I'VAIL

11. Meroauveckre yKa3aHus i1 00y4YaIOIMUXCs 0 OCBOCHUIO TUCITUTUTHHBI

W3ydeHnne maHHOW MTUCIUIUIMHBI HAPABICHO HA (H)OPMUPOBAHKUE YMEHHI 1 HABBIKOB B
00JIaCTH aHAIMTUYECKOW TEOMETPUH W JIMHCHHOW anreOpbhl, pa3BUTHE MPOCTPAHCTBEHHOTO
MPEJICTABICHHS] CTYJIEHTa; BOOOpPAXKECHHsSI; JIOTHYECKHX U CUETHBIX CIIOCOOHOCTEN;
OpPraHM30BAaHHOCTH TMPH MPOBEIECHUU OOJbIIET0 00beMa BBIYMCIECHUN; HCIOIb30BAHUS
MaTEMAaTHKU JJIs PEHICHUS KOHKPETHBIX 3a/lady, 00eCreYeHHe OCHOBBI NJIsi TPUMEHEHUs
MaTeMaTHYeCKHX METO/IOB UCCIIEIOBaHMUS, MOJIETUPOBaHUS, MPOEKTUPOBAHMS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPalOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckue ykazaHUs A OOYyYaroOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HaYEHUE JIEKIIUOHHOTO MaTepHalia — JIOTUUYECKH CTPONHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0kKeHHe yueOHoro marepuania. HazHaueHue COBpEMEHHOH JEeKIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIUIO TIO TEME, & B OCBOCHHUH
(dbyHIaMEHTaIbHBIX MPOOJeM AUCHUUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHHUSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B ydaeOHOM mporiecce IeKIUs BRIOIHSIET METOAO0IOTHIECKYIO,
OpraHU3alMOHHYI0O W HWH(popManuoHHYIO GyHKIUH. Jlekmust pacKpbiBaeT MOHSATHHHBIN
anmapaT KOHKPETHOW oOnacTh 3HaHWS, €€ TpoOJeMbl, JaeT IeIbHOE MPEACTaBICHHE O
JTUCLUIUIMHE, TOKAa3bIBAET B3AUMOCBS3b C JPYTUMHU JUCIUILIMHAMHU.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUU 00YUYAIONTUMUCS JICKIIMOHHOTO MaTepuana;

— MOJIyYEHHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUN, YPOBEHD
KOTOPBIX ONPEENAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TIOJIy4€HHUE OIbITa TBOPUECKON pabOTHI COBMECTHO C TIPETIOAaBATEIIEM;

— pa3BUTHE MNPOPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TPEeaMeTy H
CaMOCTOSITENTbHOTO TBOPYECKOT'O MBIIIIICHHUS.

— TIOSIBJICHHE HEOOXOIUMOr0 WHTEpeca, HEOOXOIMMOTO /i CaMOCTOSITEIIbLHOMN
paboTsI;

— MOJIyY€HUE 3HAHUN O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsI Ha ONMKalIIne Tofbl;

— HAy4YUTHCS METOIUYECKH oOpabarhiBaTh MaTepuai (BBLACIATH TJIABHBIE MBICTH U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HMX B  Pa3IHMYHBIX
dhopmyTupOBKax);




- nonyquI/Ie TOYHOI'O ITIOHUMAaHHA BCEX H€O6XO,Z[I/IMBIX TepMI/IHOB nu HOHHTI/II\/'I.
JIeKUMOHHBIA MaTepuagl MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUel ClIalgoB |
WCIOJIb30BAaHUEM pAa3/IaTOYHOTO MaTepualia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCcCHUU 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIINHE.
CTpyKTypa OpeIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyroniye npuMepsl.

11.2. Meroauyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTuyeckoe 3aHATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHU3ALUHU Yy4eOHOTO
mporecca, 3akiloYarolielics B BBIIOJHEHWH OOY4YaIOUIUMHUCS TOJ PYKOBOJCTBOM
npernojiaBaTeNsi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOH IUCIHMIUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUId  OOydarollerocs SBIsIeTCS IPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON JACSITENILHOCTH 110 H3y4aeMOW JUCITUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, yriIyOJeHHe, pacuIMpeHHe M JeTalu3als 3HAHWA NpH pelIeHUN
KOHKPETHBIX 3a7a4;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH MBIILICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMU WU METOJAMKAMH HM3YyYeHHUs KOHKPETHOM yueOHOil
TV CLUTIINHBI;

— BBIpa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHUSI MOJYYCHHBIX 3HAHUH IS
BBITTIOJTHEHUS 3aJIaHUM;

— olecrieyeHne pallMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHON (opM
oOy4eHHUs.

@OyHKIUY IPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJbHAS.

[To xapakTepy BBINONHSIEMBIX O0YYarOIIMMCS 3aJaHUN MO0 MPAKTUYECKUM 3aHATHUIM
MOAPA3ACIIAOTCS Ha!

— O3HAKOMUTEJbHBIE, NPOBOAUMBIE C LEIbI0 3aKPEIUIEHHs MW KOHKPETH3aluu
U3Y4EHHOI'O TEOPETHUUECKOI0 MaTeEpUaa;

— AQHAIUTHUYECKUE, CTaBALIUME CBOEH MENIbI0 MOJyYyeHHUE HOBOM uHpoOpMmanuu Ha
OCHOBE ()OpMaATM30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIE C  TIOJYYCHHEM HOBOH  HMHPOpPMALUMU  IyTEM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMbl OpPraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B COOTBETCTBUHM CO
cneun(PUIecKUMA OCOOCHHOCTSAMHU y4eOHOW NUCIUIUIUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIMOHHBIX 3a7ay, 3aHATHA 110
MOJIETIMPOBAHUIO  PEaJbHBIX YCIOBUHM, [I€IOBBIE WUIPbI, HUIPOBOE IPOEKTUPOBAHUE,
MMUTAIMOHHbIE 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPEeANnpUsATHs), JeI0oBas
yueOHas wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHHI, Keic, MO3roBOM IITYypM,
TPYIIIOBBIE TUCKYCCHH);



— B HE UHTEPAaKTUBHON (popMe (BBIMOTHEHHE YIPAKHEHUH, PEIIeHnEe THUIOBBIX 3a/ad,
peleHre CUTYallMOHHBIX 3a]1a4 U JIpyroe).

Metoauka MpoBeIeHHs MPAKTUYECKOTO 3aHATHS MOXET OBbITh pa3iMyHOU, MPU 3TOM
BaXXHO JIOCTHKEHHE OOILEeH 1IN JUCIUIIIMHBIL.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MperoJaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABIACTCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCJIOBHE 3aJaydl M IpeliaraeT CTYIACHTaM CaMOCTOSTENBHO
PELUTh 3aJa4dy, UCIOJIb3Ys 3HAHUS, [TOJIy4YCHHBbIE CTYAEHTOM Ha JeKIUH. CTyAeHT, KOTOPBbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciu CTYAGHT NpPaBUIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO IIpenoiaBaTers,
To momyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OaymoB. DTH OOHYCHI
N00aBIAIOTCS K 0011ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIAeTCsl JIOMAalllHEE 3a/JlaHUue B BUJE 3a/ad, KOTOpblE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSITENIbHON PabOTHI

B xop€e BBIMOTHEHNST CaMOCTOSTEHHOM pabOThI, 00YJAFOITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi Mo 3a04HOU (opme 0O0ydeHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJTIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJIIET UM pPa3BHBATh
YMEHHUSI M HaBBIKM B YCBOGHHHM M CHUCTEMaTH3aIlMM MPUOOpETaeMbIX 3HAHHM, 0OecreunBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, ITOMOTAeT IIOJIyYUTh HABBIKH
MOBBIIIEHUS MPO(PECCHOHATBHOTO YPOBHSL.

MeroanyeckuMH ~ MaTepHallaMH, HANpaBISIONMUMH ~ CaMOCTOSATENBHYIO  paboTy
00y4aOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

11.4. Meroauyeckue yKazaHHs Il OOYYAIOIIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJIb KauyecTBa 3HAHMI
00y4aroIuXxcsi, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpPa C IIeJIbI0 OLICHUBAHMSI XOJa OCBOCHUS
JUCITUTUIAHBI.

B Tteuenme cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B d¢opme
TECTUPOBAHUsSI TMPOBOAATCS JIBE IPOBEPOUYHBIC paOOTHI IO PEUICHUIO 3aJady W OJHH
TEOPETUYECKHil onmpoc (MmepedyeHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIPOCOB) B
cucreme quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPH MPOBEACHUN
MPOMEXYTOUHON arrecTari (IpH  UCIOJB30BaHUU  OAaTbHO-PEHTHHTOBONW  CHUCTEMBI
OLICHUBAHMUSI, KKIBIH BUJ KOHTPOJIA OLICHUBAeTCs B Oayiax, U3 KOTOPBIX (GopMUpPYETCS
UTOTOBBIN PE3YIIBTAT).

11.5. Meroanyeckne  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[TIpomexxyTounass — aTrectamust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3y/lbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HaHUHM, MOJIyYEHHBIX OOy4aroUmIMMcs B IIpolecce
M3yYeHHUs] BCEM JUCHUIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl,
CIIOCOOHOCTH TMPHUMEHSITh MX JJs pElleHUs MPAKTUYECKUX 3ajad. DK3aMeH, Kak MpaBUIIo,
IIPOBOJUTCS B IEPUOJ IK3aMEHALMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALlMOHHOM OLEHKOU
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

Cucrema OLEHOK NpU NPOBEACHUM IPOMEXYTOUHOM aTTECTAl[MM OCYLIECTBIISIETCS B
coOTBETCTBUU C TpeOoBaHusMu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MPOMEXYTOUHOW aTTecTtanuu cryaeHToB I'YAII, obydarommxcs Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JTUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




