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Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

JIO11.,K.T1.H., JTOII. ( 21.06.2023 N 1O. TTupoxenko

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)

[Iporpamma onoOpena Ha 3aceganuu kageapst Ne 1

«21» utons 2023 r, npotokon Ne 06/2

3aeayrommii kadempoit Ne 1

.y

1.¢.-M.H.,JI0II. 21.06.2023 A.O. CmupHOB
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JIOII.,K.T.H. E.JI. TypHenkas

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)

3amecTHTeNb qUpPEKTOpa UHCTUTYTA Ne4 1o MeTonndeckoit paboTe

A

JI011.,K.T.H.,JIO1I. 22.06.23 A.A. Kiitouapes

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moamucs, nara) (MHUIMATEL, (aMUIIHs)



AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaIUTHYECKas: TEOMETPUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBiaeHuto  moarotoBku/  crenuambHOCTH  09.03.03  «[Ipuxmamnas  wuHpOpMATHKAY)
HanpaBineHHoct «lIpuknangnas wHpopmatuka B uHPopMauuoHHOH chepe». [Aucuuniamna
peanuzyetcst kadeapoit «Nel».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIbHBIE CHIOCOOBI MX PEUICHHUs, UCXOMs U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OTpaHUYECHUI»

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJICIMPOBAHUS, TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTIO
UCCIIEIOBaHMS B PO ECCHOHATILHOM 1A TEIEHOCTI

ConepxaHue NUCHMILUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C AHAIIUTUYECKHM
OINKCAaHHEM T€OMETPHUECKUX OOBEKTOB; N3yUEHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

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

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHS AMCUUIUIMHBI COCTABIsCT 5 3adeTHbIX eauHui, 180
YacoB.

S3bIK 00yUYeHUS IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEM
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAIOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCIUIUIMHBI MO3BOJIET PA3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JEMOHCTPHUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIeH KYIbTYPHI.

MatemaTuueckue METOJbl HCCIEOBAHUS, MOJEIUPOBAHUS, MPOECKTUPOBAHMS,
OMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIITYIO POJIh B COBPEMEHHOU HayKe
U TeXHUKE. B 3HaUNTENbHOM CTENEeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHUKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIHHON TEXHUKH U HH(POPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUUECKH BCeX 00yiacTel 3HaHWU. BO3MOKHOCTH yCTEeIIHOTO
WCIIOIb30BAaHUSI MAaTEMAaTUKH JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIECTBEHHO PACIIUPSIIOTCS,
9YTO, B CBOIO OdYepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEABIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIEIUATMCTOB B OOJIACTH MaTeMaTHYEeCKHX
METO/IOB.

B o0mactu BocmuTaHWS JIMYHOCTU MEJIbIO TMOATOTOBKH TO JAHHOW UCIUTUIMHE
aBigercs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKHM BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEUb.

1.2. JlucuumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOIN MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI OOydYalomUics AOHKEH 00JalaTh CIETYIOIIUMHU
KOMIETEHIMSIMH WM WX YacTsMH. KoMIeTeHIMy U UHIMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnwue 1.

Ta6mmma 1 — [lepedeHs KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHUS] KOMIETEHLIUU

YK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS JJIS PELIeHUs TOCTAaBICHHBIX
3ama4y
VK-2.V.1 yMeTb NpOBOAUTH aHAIN3
MOCTaBIICHHOM 1IeH U (POPMYIUPOBATH
3aJja4i, KOTOpble HEOOXOIUMO PEIIUTD IS
€€ JIOCTHUKEHUS
ONTUMAJILHBIC
YHuBepcanbHbIe VK-2.Y.3 yMeTh BbIABUTATH
CIocoObI UX . .
KOMIIETCHIINH aTbTepHATUBHBIC BAPUAHTHI ICHCTBUM C
pENICHHUS, UCXOIS U3
1IEJIbI0 BBIOOPA ONTUMAJIFHBIX CITOCOO0B

VK-2 Cnocoben
ONPENIENATh KPyT
3a/1a4 B paMKax
IIOCTaBIICHHOH LIEJIN
Y BBEIOMPATH

ﬁ;ﬁ;ﬁiﬁiﬁﬁgm pelieHus 3a1a4, B TOM YUCIIE C TOMOIIbIO
—— U (ppOBBIX CPEACTB
PECYPCOB 1 YK-2.B.2 BnaneTs HaBbIKaMU BbIOOpa

N ONTUMAIBLHOTO CTI0C00a pelieHus 3a/1a4 C
OTpaHUYCHUH

Y4E€TOM HMEIOIIUXCSl YCIOBUH, PECYPCOB U
OrpaHUYECHUN




OIIK-1 Cnocoben
HpI/IMeHHTI:

U OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYECKOTO
aHaJIM3a u
MO/JICITUPOBAHHUS,
TEOPETHYECKOTO U

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

UCCIIC/IOBAHUS B
npodecCuoHATBLHOM
JICSATEIbHOCTH

€CTCCTBCHHOHAYYHBIC

SKCIICPUMCHTAJIbHOT'O

OIIK-1.3.1 3HaTh OCHOBEI MaTEMaTHKH,
(GU3HUKY, BEIYUCTUTEILHON TEXHUKU U
IpOrpaMMHUPOBAHUS

OIIK-1.Y.1 ymeTs pemiath craHapTHbIE
npo¢eCCHOHAIBHBIC 3a/1aUH C
MPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
00IIIeNH)KEHEPHBIX 3HAHHUI, METOIOB
MaTeMaTUYCCKOT0o aHaln3a U
MOJICITUPOBAHUS

OIIK-1.B.1 BnageTh HaBBIKAMU
TEOPETHYECKOTO B IKCIIEPUMEHTATHLHOTO
HCCIIEIOBAaHUS 00BEKTOB
poeCCHOHATBHON JIEATEITLHOCTH

2. Mecro nucuumumHbl B cTpykType Ol
JucuuruinHa He Oa3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpPU

HN3YUCHHUU B BY3€ KaKUX oo JUCLIUITIINH.

3HaHUsl, MOITYYEHHbBIE IPU M3YUYEHUU MaTepuajia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYTUX JUCLUILINH:
- Maremaruka. Teopust BEpOATHOCTEH U MaTEMAaTUYECKAsi CTATUCTUKA

3. OOBeM u TpyI0EeMKOCTh 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 TUCIUILTUHBI

TpynoemMkocTh Mo
Bun yuebHo# paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 16 16
B TOM YHCJIE:
nexuu (J1), (gac) 8 8
npaktudyeckue/cemunapckue 3anarus  (113), 8 8
(gac)
naboparopusie pabots (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 155 155
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHIH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.



Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3pgensl, TeMBI JUCLUIIIAHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cewmectp 1

Pasgen 1. KoMmIiuiekcHble uncia u 2 2 21
MaTpHUIIBI
Pasnen 2. CucTeMbl JIMHEHHBIX 1 2 21
YpaBHEHUH
Pasnen 3. Jluneitnbie mpocTpaHCTBA 1 0 21
Pasnen 4. Bekropsl 1 1 21
Paszen 5. [IpsiMast Ha IIOCKOCTH 1 1 21
Pasnen 6. IpsiMast ¥ TUIOCKOCTD B 1 2 25
MPOCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 1 0 25
Hrtoro B cemectpe: 8 8 155
HUroro: 8 8 0 0 155

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEICTBEHHOM  BBIIIOJHEHUH
oOy4JalolmMMHUCA  OMNpEAENeHHBIX  TPYOOBBIX  (PyHKUIMIA,  CBSI3aHHBIX ¢  Oynyiei
npodeCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa
Howmep paznena HaszBanue u cogepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1. [ToHsiTHE KOMILIEKCHOTO yucha. J(elcTBUs HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBuS HaAJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS H3
KOMILUIEKCHOT'O YHCJIA.
Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy HaJx MaTpulaMu. JIuHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATpUL. TpaHCHOHMPOBAHHE MATPHIL.
YMHOXkeHUE MaTpull. MHOTOUJIEHBI OT KBaIPATHBIX MATPUIL

2. Omnpenenurenu u ux cBoiicTBa. OOpatHast maTpuia. Pemenue npocreimmx
MAaTpU4HbIX YypaBHEHUU. MaTpuyHblii METOX pEUICHUSA JIMHEHWHBIX
YpaBHEHUN.

Merton Kpamepa. Meton ["aycca.
CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPATHBIX MAaTpUIL.
OYHKIMH OT KBAaJAPATHBIX MaTPUI]

3. Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npumMepsl. basuc n
koopauHathl. JluHeWHble  mpeoOpa3oBaHus. Marpuiia  JIMHEHWHOTO
npeoOpa3oBaHusl.

4, ['eomeTpuueckue BekTopsl. OCHOBHBIE OompeeneHus. JInHelHble onepanuu

HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BeKTOpOoB. basuc. KoopauHaTsl.
CuctemMbl KOOPIMHAT HA MIJIOCKOCTH U B IPOCTPAHCTBE

CkansipHoe pou3BeJeHUE BEKTOPOB. BekTopHOE MpOn3BeIeHNE BEKTOPOB.
CMelnaHHOe TPOU3BEIEHUE BEKTOPOB.




5. VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHI
IIPSIMOM.

VYron Mexay NpsiMbIMU Ha TUIOCKOCTH. PaccTosiHe OT TOYKH 10 NPAMOM Ha
IJIOCKOCTH. PaccTosiHre M1y apajlyiesIbHbIMU NIPSMBIMU.

6. YpaBHEHUSI TIIOCKOCTHU. 3alaHUE NIPSIMOU B TPOCTPAHCTBE.

YTroa MeXIy IMIIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOII
MEXIY MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne mMexny napajuleIbHBIMU INIOCKOCTAMU. PaccTosgHue OT TOYKH
JI0 TPSIMOM B MPOCTPAHCTRBE.

7. Onnunc. ['unep6ona. [Tapabona. IlonspHoe ypaBHEHHE KPHBOW BTOPOTO
nopsika. Kanonnueckue ypaBHEHHsI KPHBOM BTOPOTO MOPSIIKA

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATH
Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
DOpMBIITPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pa3zaeina
i TeMbl NpaKTUYECKUX 3aHATHI HECKHX KocTh, (4ac)| moaroToskH, | muci-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B aIre0panvecKoi 3a1a4
dopme. Tpuronomerpudeckast
dhopmMa KOMIUIEKCHOTO YHCIIA. 1 1
JlecTBUs HaJ KOMITJIEKCHBIMHU
YUCJIaMH B
TPUTOHOMETPHUUYECKOU (hopme
2. JIunHeitHbIe onepanuu Hal Pemrenue
MaTpULAMHU. 3a1a4 1 1
TpaHcnoHHpOBaHWE MATPHII.
YMHOKEHUE MATPHI]
3. Brrunciienne onpenenurenei. Pemrenue
Ob6parnas marpuia. Pemenue 3a1a4 1 2
MATPUYHBIX YPABHECHUH.
4. Matpuusblii METOJ, peLICHUS Pewmenne
CHUCTEM JIMHEHHBIX YPaBHEHHUI. 3a1a4 1 2
Meton Kpamepa. Meron
l'aycca
5. PaznoxeHue BEKTOpPOB 10 Pemenue
0azucy. Beraucnenune 3aga4
KOOPJMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME 1 4
koopauHat. CkaisipHoe
MIPOU3BEICHNE BEKTOPOB.
BekropHoe u cMenanHoe
ITPOU3BEJICHNSI BEKTOPOB
6. VYpaBHeHUs PSIMON Ha Pemenue
IUIOCKOCTH. 3a/1auyl Ha MPSIMYIO 3a1a4 1 5)
Ha MJIOCKOCTH




7. [Ipsimast 1 MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3ajau
Bcero: 8
4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOCMKOCTh IPUBEEHBI B TA0IUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HaunmenoBanue 1abopaTopHbIX paboT PyA - | TP pas
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Buapl camocTosiTenbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3

W3ydenune TeopeTuyecKoro Marepuaia

31 31
nucturuHbl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 31 31
ycneBaemoctu (TKYVY)
Howmarraee 3aganue (/3) 31 31
Koutposbabie paboTsl 3a0unnkoB (KP3) 31 31
ITogroroBka kK IpOMEKyTOUYHON 31 31
arrectaruu (I1A)

Beero: | 155 155

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JUCIUILIHMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN

[lepeueHb mevaTHBIX U SJIEKTPOHHBIX YUE€OHBIX M3/IaHUN pHUBeIeH B Tabmule 8.

Tabmuua 8- [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUN




[Tepeuenn
TGH@KOMMyHI/IKaI_[I/IOHHOI\/'I CEeTn

6. IlepedeHb >MEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB

UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»

JNEKTPOHHBIX 00pa3oBaTeNbHbIX
«HTEpHETY,

npuBe/ieH B Tabymiie 9.

pecypcoB

nH(pOpMaIMOHHO-
HGO6XOI[I/IMBIX Jis1 OCBOCHUA OUCHUITIIIMHBI

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpaA30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
Komuectso
3K3EMIUIIPOB B
Ulg_ll_nitl;/ec bubnuorpaduyeckas ccpiika OubmoTeke
(KpoMe 2JIEKTPOHHBIX
HK3EMILISIPOB)

YK 514 BBK Bexnemumena JI.A., [Tlerposuu A.1O., Uybapos N.A. 200
22.151 642 COopHUK 3a71a9 110 aHATUTUYECKON T€OMETPHH U

JUHEHHO# anreope: Yue6. mocooue / [Tox pexn. 1.B.

Bexnemumiesa. — 2-e u3g., nepepad. — M.: DU3MATIIAT,

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

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | bekmemures, J.B. Kypc aHaauTHUeCKOM T€OMETPUH K OBC Jlanb
m/book/58162 JUHEWHOH anreOphl. [ DIeKTPOHHEIH pecypc] —

OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriepa, JI.A. COOpHHUK 33134 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc]

/ J1.A. Bexnemurena, J1.B. bexnemumes, A.1O.

ITerpoBuu, U.A. Uybapos. — Dnekrpon. gan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuneiHo# anre6ps! u 9BC Jlans
m/book/71997 aHaJMTH4ecKas reoMeTpus : yueOHoe nocodue / A. U.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3aa4n OBBILICHHON TPYIHOCTH JUIS OBC Jlanb
om/book/115483 CTYZACHTOB BY30B : yuebHoe mocodue / . B. Banos, O.

K. WBanoBa, O. A. OxyneBa, H. A. ToiraeHHHKOBA ; IO

penaknueit Y. B. BanoBa. — Cankt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS SBbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [Mpunynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u oM. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, JI. B. Kypc ananutudeckoii reoMmeTpuu 1 9BC Jlaus
om/book/58162 TMHEHHOH anreOps! : yueOnuk / J1. B. beknemuies. —

13-e u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Beicmas matemaruka. JInneitnas 9BC Jlans

om/book/48192

anreOpa v aHaJTUTHIECKast TeOMETPHS : ydeOHOe TTocooue
/ I1. C. T'eBopksiH. — Mocksa : ®USMATIJIUT, 2011. —
208 c.

https://urait.ru/bco
de/436467

Jluneitnas anreOpa ¥ aHATUTUYECKas TCOMETPHSL:
y4eOHHUK U npakTukyMm st By30B / E. I'. [lmoTHuKOBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marenscTBo HOpaiit, 2019. — 340 ¢



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 | Caburos, 1. X. Jluneiinas anrcopa u

0de/493221 aHaJMTHYECKasi TeOMeTpus: yaeOHOe TocoOue s
By30B / UI. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u gon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
0de/434042 aHanuTHYeCKas reomeTpusi. COOpHUK 3aTaHuUi:

yuebHoe rnocobue a1 6akagaBpuaTa u ClieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3parensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aaredpa: yueOHOE
00de/430892 noco6wue as By3oB / E. H. JIyosruna, E. M.
BeuromosB. - 2-e u3n. - Mocksa : M3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOM ceTH «/HTepHeT»
[Tepeuenp AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHUS JUCIUIUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO0mepoccuiickuii MaTeMaTHYeCKUii mopTal
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [TepedeHpb MPOrpaMMHOTO OOECTICUEHUSI, HCIIOIh3yEeMOT0 TIPH OCYIIECTBICHUN
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUTITHHE.
[TepeueHs UCTIOIB3YEMOT'0 MIPOTPAMMHOTO OOeCTIeUeHus IpecTaBieH B Tadnuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs
Ne /i HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenp MHPOPMALMOHHO-CIIPABOYHBIX CUCTEM,UCIIOIB3YEMBIX IPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOIIecca MO TUCITUTLITHHE
[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

9BbC Jlanun

7. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabmiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl



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

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun

MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

1 | JleknmonHas ayuTopus

2 | Ayauropus Ais PaKTHYECKUX 3aHATUI

8. OreHOYHBIC CPEICTBA JIs MPOBEACHUS TPOMEKYTOUHON aTTECTAIlUN

8.1.

CocTaB OLIEHOYHBIX CPEACTBIIS IPOBEACHUS IPOMEKYTOUHON

aTTECTAIlMy 00YJarOUTUXCs 10 TUCIUILINHE TPUBE/eH B Tadymie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOUHOHN aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3aMeH

Crincok BOIpocoB / 33/1a4 K 9K3aMEHY;
TecTsl.

8.2.

B kauecTBe KpHuTepueB OLEHKU YPOBHSA CPOPMUPOBAHHOCTU

(ocBOEHHS) KOMIETEHIMH O0OydalomMMucCs TpUMEHseTcss S-OamnpHas IIKana OLEHKHU
c(hopMUPOBAHHOCTH KOMITETEHIIMMA, KOTOpas mpuBeAcHa B Tadimie 14. B TeueHue cemectpa
MOXeT Hcroib3oBaThes 100-0ayipbHas mKana MOAYJIbHO-PEUTHHTOBOW CUCTEMBI Y HUBEPCUTETA,
IpaBUJIa UCIIOJIb30BaHUs KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHBHBIM

akToMm [ VAII

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

5-0ayutpHas mKama

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHa;

— YBCPCHHO, JIOTUYHO, IMOCJICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OIrpasACb Ha 3HAHUA OCHOBHOH U HOHOHHHTGHBHOﬁ JINTCPATYPHhI,

«OTIIUYHOY 2
GATTCHOY TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHHUS C MPAKTHICCKOM
JIeSATeTLHOCTBIO HAIPaBIICHNUS,
— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeMAIM3UPOBAHHBIX TIOHSITHIA.
— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOU
JTUTEPaTyphl;
«OPOIIION — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN; 5
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
«GaYTCHO»
HaIpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;
— JIeJaeT BBIBOJBI U 0000IIECHMS;
— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
MO CYIIECTBY M3JlaraeT €ro, ONMHUpascCh Ha 3HAHUS TOJHBKO OCHOBHOM
JTUTEPaTypHl,
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH,
«yJIOBJIETBOPUTEITHHOY .
GAUTCHOY — UCTIBITBIBACT 3aTPYAHEHUS B TPAKTHUYECKOM IPUMEHCHUHM 3HAHUI

HaITpaBJICHUA,

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YACTHYHO BJIJICET CHCTEMON CIEeIMAIH3UPOBAHHBIX TIOHSITHIA.




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO

«HEYIOBJIETBOPUTEIIHLHO

Marepuarna;

paccMoTpeHuH mpo0aeM B KOHKPETHOM HaIIPaBJICHUH;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BHIBOJOB M 0O00OIIICHUN.

— J0IIyCKaeT CYIICCTBCHHLIC OIINOKHU n HETOYHOCTHU npu

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

8.3. Tunosble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTEPHAIIbI.

Bormpocs! (3amaun) nist sKk3aMeHa mpeacTaBieHbl B Ta0uie 15.

Tabmuna 15 — Bompocs! (3agaun) 11s 9K3aMeHa

Kon
Ne /it [Tepedenn BOmpoCcoB (3a1a4) T IK3aMeHa HHIKATOPA
YK-2.V.1
3ananue 1. OIIK-1.VY.1
1) BBIYHCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B OIIK-1.B.1

anreOpanyeckoit popme 3anucu
(5+2i) = (6 + 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAEHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTENEH». OTBET apryMeHTHUPYUTE.

3ananue 2.
1) BpraHCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 30)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anredpandeckoit popme
3aMKMCH BBIUMCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3ananue 3.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 +4i) = (4 — 30)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3alUCHU BBIYMCIIAETCS KaK CyMMa IPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3amaunue 4.




1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 — 4i) = (8 — 5i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUUCISAETCA KaK MPOU3BEICHNS MHUMBIX 4acTEU
COMHOXMUTeNEN». OTBET apryMEHTUPYHTE.

3amanue 5.
1) BbluUCIUTH NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(9 + 6i) = (2 — 7i)

2) Bepno nu yrBepxkaenue: «IIpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoit (popme 3ammcu MOXKeT OBITh BBIYHCIEHO TI0
IPAaBWJy BBIUMCIEHUS] IPOU3BENEHUS MHOTrowieHoB» OTBeT

apryMEeHTUPYUTE.

Kak Ha3eiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1

BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1

OBITH 3aIIMCaH B BHUE

|21 - [z2] (cos(@1t+2) + isin(e1t92)) ?

Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1

OBITh 3amucaH B BUIC |Z1]:|Z2| (COS(@1-¢2) + iSin(@1-¢2)) ?

3amanue 1. VK-2.V.1

1) KommuekcHoe yncino Z 3ammucato B areOpandeckon 1 B VK-2.B.2
TPUTOHOMETPUIECKOM (hopMax: OIIK-1.B.1

Z—Vﬁ _1_1 T
_?—Hi_ (r:osg

Haitinure 12-10 cTemneus uncna Z

+— 3 ]‘I
151716)

2) Kakyro ¢popmy 3amucu ymcia Bbl Hcnoib3oBann? 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 7

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




Samanue 1.
1) Haiitu matpuiyy C = 4A + 3B*, rae
2 -2
10 2y,
= 5 He=(3 _33)
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

a) Microsoft Access
b) Wolfram Mathematica
c) 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 PUMEHEHBI JJIs pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica

c) Microsoft PowerPoint

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

2 =2
1 4 2
A= B=|—
(a3 Se-( 4)
2. Bri6epute u3 cnincka mudpoBbie CPecTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIS pEIICHUs TaHHO! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
3aganue 4.
1. Haiitu matpuny C = 34 — 5BY, rae
1 -2
/1 0 2y,
(s 3 2= 3)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3ananue 9.
1. Haiitu matpuity C = 44 + 3B*, rae

VYK-2.3.1
VK-2.V.3




1 -2

a-(h 4 2e( )

3 -3

2. Bri6epute u3 cnimcka mudpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHOH! 3a1a4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anummTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH.

A+0=...
2. 3anuimmTe pe3yabTaT ACHCTBUM HaJl MaTPUIlaMHU

A+(-A)=
3. Ilponomxure popmyiy

7(A+B)=
4. Tlpopomxure hopmMyy

5A-5B=
5. Tlponomxure popmyiy

2 X(4A)=

VYK-2.3.1
OIIK-1.3.1

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

2 5
0 -2 —4
A= B=|10 -2
@D 2
2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH MPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. O0ocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenune Matpun A = B, rie

L 4 3
A:(g 32 03),9:(1 —2,)

3 0

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

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

OIIK-1.V.1
YK-2.V.3




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

4 3
0 -2 -3
a=( )B=(0—%>
2 3 5 2 0
2) BriOepure u3 cnmcka uQpoBbIe CPENCTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIsI pEIICHUS JaHHOW 3aa9H.

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

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

0 -2 -3
a=( B=(1—%)

2 —4 0 ) 3 0
2) BriGepuTte u3 cnucka nudpoBbie CpeaCcTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI [Tl PEIICHHS JaHHOM 3a1a4u.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haittu npoussenenne matpun A + B, 111€
2 3
4 -1 -4
a=( ) o= —2)
1 —4 0 2 0

2. BeiGepuTe U3 criucka MuQpoBbIe CPesICTBA, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JJIsI PEIICHUS JaHHOW 3a7a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

Samanue 1.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5
-3 7

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 2.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

YK-2.V.1
OIIK-1.V.1




3amanue 3.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

s ol

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

3amaunue 4.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

e Sl
—-14 -8
2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.
3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
5 2
|10 3

2) OO0oCHY#HTE KaK BBIYHUCIUTH OTMPEICIUTEIb BTOPOTO MOPSIKA.

YK-2.V.1
1 2 -1
3aganue: nana matpuna { 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOTHEHUS:
1 . A 1 1
10. 2. Ay,
4. AZS
1 Uemy paBeH OIpeIenuTENb TPEYTroJIbHON MaTpUIIbl? VK-2.3.1
O6o3naunM Ay, A, ..., Ay — CTPOKH MATPULIBL U @y; @3; - j Oy - OIIK-1.3.1
NeMCTBUTENIbHBIEC YHCIIA.
Ecnu cymectByeT Takoil Habop umcen, Cpeu KOTOPBIX €CTh XOTs-
OBl OZJHO YMCIIO OTJIMYHOE OT HYJIS, U IIPU ITOM JIMHEHHas
12 KOMOUMHAIMSI CTPOK MAaTPHIIbI C ’TUMHU YHCJIaMHU paBHA HYJIEBOU

CTpOKE:
ad, +ad; + o +andn =0,
rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSI CTPOKH MaTPHUILIbI?




ITycTh MaTpuisl A 1 A yIOBIETBOPSIOT YCIOBHIO YK-2.3.1
13. A'A1=A1TA=E, rue E — equnnunas MaTpHILa N -TO MOPsJIKa.
Kak Ha3bIBatOTCS Takue MaTpUILbI?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
A= (—1 2) B— (—7 —4) OIIK-1.V.1
—2 5 —17 -9
3aganue 2. Haiitun maTpuny X u3 ypaBHeHust A = X = B, rae
-1 2 -9 —4
2= ) e=( 1)
3 -4 23 10
3ananue 3. Halitu matpuity X u3 ypaBHenus A = X = B, rae
14. A= (—1 3 ) B = (—10 —7)
2 —4 14 12
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
1 -2 9 6
4= 53 B=(z 1)
3 -7 29 19
3aganue 5. Haiitu maTpuny X u3 ypaBHeHust A = X = B, rae
A:(l —3) B=(14 5)
2 —8 34 12
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
15. KOTOPBIX SIBIISAECTCS JIMHEHHBIM?
Kakune MeToapl peleHns CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
16. YPaBHEHU BaM U3BECTHBI? OIIK-1.3.1
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHEWHBIX ypaBHeHUH. Kakoi MeTo 1 penieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
17. anreOpanyecKrx ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, eciiu
OTIpeeNIUTENb MaTPUIIbl CUCTEMbI paBEH HYJIO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHENHBIX ypaBHeHUN. Kakoi MeTo1 penieHusi CUCTEMbI JTMHEUHBIX YK-2.V.3
18. anreOpanyecKnx ypaBHEHUH PUMEHSIOTCS B TOM Clydae, eCiiu
MaTpuIila CUCTEMbI HE ABJISIETCS KBaJAPATHOM?
[Ipu kakoM ycI0BUM OJHOPOJHAS CUCTEMA JIMHEWHBIX YPaBHEHUN OIIK-1.3.1
19. MMEET HEHYJIEBOE pelieHue?
Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
20. KaXKIasi TOUKa Ha MJIOCKOCTH OIpeAeseTCs IByMs YHCIaMH -
MOJISIPHBIM YTJIOM U MOJISPHBIM paguycom?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/1asi TOUKa B OIIK-1.3.1
21. IPOCTPAHCTBE OIpeaesseTcs TpeMs unciaamu - (I, 0, ¢), rae r—

pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?




UYro Takoe BeKTOp? YK-2.3.1
22. OITK-1.3.1
Kaxk Ha3pIBaeTCsl BEKTOP, HAYAJIO0 KOTOPOTO COBMAAAET C €r0 YK-2.3.1
23. KOHIIOM?
[To kaxoit popmyre onpenesiercs: CKaJipHOE MPOU3BEICHHIE OIIK-1.3.1
24. BEKTOPOB?
[To xaxoit popmyse BHIYUCIAETCS CKATSPHOE MPOU3BEICHHE OIIK-1.3.1
25. BCKTOPOB @ U b , eClli U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaptoBoi cucreme (B cucreme : 0X, Oy, 0z)
I[To xakoii popMysie BEIYUCISIETCS BEKTOPHOE MPOU3BEACHUE OIIK-1.3.1
BEKTOPOB, €CJIM U3BECTHBI MX KOOPAMHATHI B IEKAPTOBON CUCTEME
26. koopauHart (X, Y, 2)?
ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
2r1. MPOU3BEJCHUS BEKTOPOB?
28. UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMO? OIIK-1.3.1
3amanue 1. CocraBuTh ypaBHeHue npsimoi mpoxonsauieit uepes | OIIK-1.Y.1
. L x+2 _ y-9 OIIK-1.B.1
TOUKy M (2,4) 1 epreHIUKYIIPHON NPAMON —5 = —4
OtBer 3amMcarb B BHUJIE YPAaBHEHHsS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
3aganue 2. CocCTaBUTh YpaBHEHHE NPSIMOM MPOXOASIIEH uepes
TOYKY M(1,—4) u NEePHEHANKYIISIPHON PAMOM
—4x —5y+ 14 = 0.
OtBer 3amMcarb B BHUJIE YPAaBHEHHsS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
3aganue 3. CocTaBUTh YpaBHEHHE NPSIMON MPOXOASIIEH uepes
29 . _x+1l6  y-9
' TOuKy M (—1,—3) u napauieabHON IpsIMON 2 = =

OTBer 3ammcaTh B BHUAC YpaBHEHHUS TIPSIMOW C  YIJIOBBIM
K03 uUImeHTOM

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH IPOXOIsALIEH uepe3
TouKy M (1,—1) u nepneHAuKYISIpHON npsAMoit y = —5x + 2.
OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM
ko3 urmeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIALIEH uepe3
. _x+1 y—6

TouKy M (3,1) 1 neprneHIuKyIIpHON NMPAMON —5 = —4

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM




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

Chopmynupyiite  HeoOxoammoe W gocratouHoe  ycioBue | OIIK-1.3.1
3L NapauIeTbHOCTU MPSIMOU U TUIOCKOCTH.

Kakum ypaBHeHHEM onuchiBaeTcs mnpsimasd, npoxoxsmas uepe3 | OIIK-1.3.1

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

Kaknm ypaBHEHHEM OMUCHIBAETCS TIPsIMast, TPOXOSINAast Yepe3 IBe OIIK-1.3.1
33. TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-1.3.1
34. MJIOCKOCTEH?

C nmomoIpio Kakoi (hopMyITbl MOKHO HAWTH YroJl MEXKITY OIIK-1.3.1
35. NPSAMBIMH?

Hopwmais k mmockoctr umeet koopauHatsl (A, B, C); koopauHaTel OIIK-1.3.1

HarpasJsroIero Bekropa npsmoit (I,m,n)/
36. C moMoripio Kakoi (GopMysIbl MOKHO HAUTH YTOJl MEXTY MPSIMOUN 1

MJIOCKOCTBIO?

ITo kakoit popmyse MOKHO ONPENENUTh PaCCTOSHUE OT TOYKHU 10 OIIK-1.3.1
3r. IJIOCKOCTH?
38. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. OIIK-1.3.1
30, Hamnummre kaHOHUYECKOe ypaBHEHUE TUIIEPOOPHI. OIIK-1.3.1
40. Hamnummre kaHOHWYECKOe ypaBHEHUE TTapaOoITbl. OIIK-1.3.1

Bormpocsr (3amaun) nis 3avera / aud . 3adera npeacrasieHs! B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera
Kon
Ne /i [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3ayera
P P (sanas) 1 pd WHMKATOpa
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpEeICTaBICHBI B Ta0wmie 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KypCOBOM paboThI

Ne i/t

KYpPCOBOM pabOTHI

[IpumepHbIil TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO




Bompocsl 111 IpoBeIEHMS MPOMEXYTOYHOM arTecTalvud B BHJE TECTUPOBAHUSA
MpeACTaBICHBI B Tabnwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne IIpumepHLBIi IEpeueHb BOIIPOCOB A1 TECTOB Koz
/1 PHMEP p P g WHJIMKaTOpa
TumnoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, YK-2.V.1
2)  -ap
(A1 Qi
A_(a21 azz)' 3
) ap
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHO...
2 | U3 npuBeéHHBIX d11 aq2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {321 3422
0 dao
CYIIECTBYIOT Y
MaTpHILI. ... 0 0 ap
2) D 0 323
()] dzz
411 A1z A3
3) ( 0 az; az
0 0 dsz3
37 3 Qy3
4) (au P ‘123)
0 0 0
3 | Kakum meromom moxuo | 1) I'. Kpamepa VK-2.3.1
pEelInTh CUCTEMY,

2) K. ®.Taycca
ONpeAeUTENb OCHOBHOM

MATDHITB! KOTOPOii paBeH 3) ¢ moMoIIEI 00PATHOW MATPHIIBI

HYJIXO 4)  mo0ObIM CIIOCOOOM

4 | Cucrema coBMmecTHa | 1)  Gombie 1 YK-2.3.1
TOrZa W TOJNBKO TOTJA, | 2)  paHr MaTPHIIBI CUCTEMbI paBeH
KOrza... paHry paCLIMPEHHOW MaTpPULIbI

CHCTEMBI




3)
4)

panr paseH 0

paHr paseH 1

=
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYISPHBI VK-2.V.1
BBITIOJIHSOTCS YCJOBHS: | 2) BEKTOPEI ITApaIlIe/bHEI OIIK-1.3.1
3) BEKTOpHI MapajuiebHBI U HE MOTYT
by by b, JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JeXKaT Ha OJHOW MPSIMOI
Toraa.... WJIY TIapAILICIIbHBI
Bekropnoe 1) kommuHeapHOW  TwIOcKOocTH, B | YK-2.3.1
IPOM3BECHUE BEKTOPOB KOTOPOH JIeKaT MepeMHOKaeMble
=
du b — 910 BeKTOP... BEKTOpa
2)  TepIeHAUKYJSPHBIA IUIOCKOCTH,
B KOTOpOH Jexar
HepeMHOXKaeMbIe BEKTOPBI
3) Hynesoi
4) coBmamalmui ¢ OJHUM U3
IIEPEMHOXKAEMBIX BEKTOPOB
PaccTositHuE OT TOYKHM 10 1) |Axq+Byo+C| VK-2.3.1
Z1R2\J 212
IJIOCKOCTH MO>KHO VAZ+B2VAZ+C OIIK-1.3.1
BBIYUCIIUTh o 2) A"A,+B,B,+C, C,
dbopmyre... JA§+B§+CIZ-JA§+B§+C§
3) |Axg+Byg+Czy+D|
= T
VA*+B?+(?
4) |Am+Bn+Cp|

VAS+B=+C S m=+n+p




8 | l'eomerpuueckoe wmecro | 1)  rumepOomoi OIIK-1.3.1
TOYEK IUIOCKOCTH, CyMMa 2)  mapaGoroit
pacCTOSIHUN OT KaKI0Hu
M3 KOTOPHIX JIO JBYX 3)  OKPYKHOCTBIO
INAHHBIX TOYEK DTOU 4) 3 ITIICOM
IJIOCKOCTH eCThb
BEJIMYMHA TIOCTOSIHHAS,
Ha3bLIBAETCH. ..
9 | Haiitu ypaBHCHHE 1) x+1 _ y-2  z—4 OIIK-1.V.1
NpSMOM,  MPOXOIALLIEH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4
A(—1;2;4), 3 2 *
NEPIEHIUKYIIIPHO 3) x-1 _y-2 _z—4
IIJIOCKOCTH —3 —Z —*
3x-2y-4z+1=0 g) Eorfz_zn
-3 -2 -4
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.¥.1
JUHCHHBIX  ypaBHECHUU 2)  x=0,y=1, 7= - 2
METOJIOM l'aycca
X+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=35 4) x=0,y=-1,z=-2
11 | BeluucauTth 1) (—1 —6) VK-2.V.1
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
y (1 )
7 2
9 (% )
12 | lana maTpwuia 1) ay YK-2.V.1




2) —ag
(@11 Qa2
A_(azl azz)' 3) aqy
4 —
Eé anredpanveckoe ) a1
JIOIIOJTHEHUE Axq
paBHOo. ..
13 | Marpuna AY| 1) Al-AxA-AT VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOU .
2) Al-A=#1
MaTpule A, eciu
BBIIIOJIHAETCS YCIIOBUE 3 AtA=A-A'=E
4 Al-4=0
14 | CxanstpabiM 1) |,§||5| aArccos a OIIK-1.V.1
IPOU3BEICHUEM  JBYX .
S 2 |d] | b | ctga
HEHYJICBBIX BEKTOPOB d
u b HaseiBaercs umcno, | 3)  |d ‘5| cosa
paBHoe. .. .
4) ldl|b|tga
15 | Yemy paBHO cmemanHoe | 1) 0 YK-2.V.1
IPOM3BEICHUE BEKTOPOB 2) 1
aba
3) -2
4) 2
16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJAILLIECH 4Yepe3 IBe y—y1  x—x3
2) -
TOYKH MOKHO COCTABHTh 2z
1o GpopmyiIe. .. 3) A(x—x9)+B(y—y,) =0
4) ¥y =y =k(x—x0)




17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTepHU3yIOT
SKCIeHTpHcHTET €& >1 3)  rumepGory
npecTaBisieT co0oi 4)  swmnc
18 c 1) nelcCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue —
4 2) acHUMITOTOM
HA3IBACTCA. .. 3) 9KCIEHTPUCHTETOM
4) (okaabHBIM PaguyCcoOM
19 | Haiitu ypaBHeHHe | 1y x+l _ y-2 _ z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(-1;2;4),
NEPICHANKYIIIPHO 3) oyt
-3 -2 —4
IUTOCKOCTH
x+1  y+2  z+4
3x-2y-4z+1=0 Y T T
20 | Onpenenutsb kakoe | 1) x2+y2-8x=0 OIIK-1.Y.1
ypaBHEHUE JIMHUH
2) x=--,/25—y2
COOTBETCTBYET 3
napadore. .. 3)  -2x2+3yZ-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemuth cucremy | 1) x=0, y=1, z=-2 OIIK-1.V¥.1

JMHENMHBIX  ypaBHEHHI
METOJIOM l'aycca

x+y+z=2
2x —y+3z=10
—x+2y—z=-5

2) x=0,y=-1,2z=2
3) x=0,y=1, z=2

4) x=0,y=-1,z=3




22 | Beruuciauthb YK-2.3.1
—1 -1\ (4 -2 7 1 OIK-1.3.1
G G2 [ (G
-7 0
2 (5 o)
1 0
3 ()
0o 1
9 (5 )

23 |Tlpsmoii y = -2x + 1|1) (0;3) YK-2.3.1

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

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

HarnpasiaeHuem ocu OX 4) tg(2)
YTOJI 0., PaBHBIN:

25 | Yrox Mexay npsMbIMU 1) tge= ‘1+1 - YK-2.3.1
y=x+1 y=5%+3 OIIK-1.3.1
OIpeIeIISeTCs mo| 2) tg(P'—‘1+2“5
bopmyre:

3 e _'|1+1a{ 5)
4) tg(p-—‘1+1“5
26 | Ilpy pemieHMM CHCTEMEI 1) |5 3‘ OIIK-1.Y.1
8 7
JMHENHBIX  ypaBHEHHI
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 mo | 2) |4 —7|

IIpaBUILy




Kpamepaomnpeenureins 3) |5 3|

8 -7
A umeer BUJ:
1 5
9 |y
27 | Pemmts CHCTEMY 1) (2;-1) OIIK-1.V.1
JVHEHHbIX  ypaBHEHWH 2) mnpaswio Kpamepa nenpumennmo | YK-2.V.3
X +2x,=0 3) (1,2
4x,+ 8x, =1 o
' 4 (21
npasuityKpamepa:
28 | Pemuth cucTeMmy 1) (1;0;0) OIIK-1.V¥.1
JVHEWHBIX  YpaBHEHHIA 2) (0;1,0
meromom Kpamepa: 3) (0;0;1)
4) (1,0;1)

x1+xg—x3=0
le—x2+X3:3
x1—2x2+xg=2

29 | ITokasarenbHas  ¢opma 1) ﬁg‘_TM OIIK-1.Y.1
KOMIUIEKCHOTO YHCIIa 3w
. 2) 2e'z
=-1 + | umeeT BUxI: o
3) 2e'z
4) V2e'z
30 | Moaynb KOMITJIEKCHOTO 1) 0 OIIK-1.V.1
qHciIa Z = —i paBeH: 2) 1
3) 2
4) 5

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBiIeHbl B Tabwuie 19.

Ta6mmia 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeueHb KOHTPOJIBHBIX PabOT




8.4. Meroaudeckue MaTepHallbl, OINPEACHSIONINE TPOIETYpPhI
OLICHUBAHMS HHAMKATOPOB, XapaKTEPU3YIOMIMX O3Tanmbl (HOPMUPOBAHHMS  KOMIETEHIHH,
colepKarcsi B JIOKAJIbHBIX HOpMaTUBHBIX akTax ['YAII, perimamMeHTUpyIOmMUX MOPAIOK U
MPOLEAYPY NPOBEACHUS TEKYLIErO KOHTPOJIS YCIEBAEMOCTH M IPOMEKYTOUHOW aTTECTALMU
obyuaroruxcs 'Y ATL

0. MeTtoauueckue ykazaHust isl 00y4aromuxcs M0 OCBOCHUIO THUCIUTIIHHBI

W3ydenne maHHOW MTUCIUIUIMHEI HAMPABICHO HA (HOPMUPOBAHHE YMEHHI 1 HABBIKOB B
00JIaCTH aHAIMTUYECKOW TEOMETPUU W JIMHCHHOW anreOpbhl, pa3BUTHE MPOCTPAHCTBEHHOTO
NpPEJCTaBICHUS CTYIEHTa; BOOOpPAKEHUS; JIOTMUECKUX H CUETHBIX CIIOCOOHOCTEH;
OpPraHM30BAHHOCTH TMPH MPOBEIEHUU OOJBIIET0 00beMa BBIYMCIEHUN; HCIOIb30BAHUS
MaTEMAaTHKU JJIs PEIICHUS KOHKPETHBIX 3a/lady, 00ecCreYeHHe OCHOBBI NJIsi TPUMEHEHUs
MaTeMaTHYECKUX METO/I0B HCCIIE0BAHMS, MOJICJINPOBAHUS, IIPOEKTUPOBAHUS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPAlOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

8.3. Meroauueckne YyKazaHusi Ui OOYYaIOIIMXCS II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuaia

OcCHOBHOE Ha3HA4YEHHUE JIEKIMOHHOTO MaTepHalla — JOIMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0XKeHHe yueOHoro marepuania. HaznaueHue COBpEMEHHOH JEeKLHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIUIO TIO TEME, a B OCBOCHHH
(dbyHIaMeHTaIbHBIX MPOOJeM AUCUUIUIMHBI, METOJOB HAYYHOrO II03HAHHWSA, HOBEHIINX
JOCTIKEHUH HayuyHOH MbICIU. B yaeOHOM mporiecce JIeKIHs BBIMOIHIET METOI0JIOTHIECKYIO,
OpraHW3alMOHHYI0O W WH(popManuoHHYIO0 GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapar KOHKPETHOW oOyacTH 3HaHus, €€ mpoOJeMbl, JaeT IebHOE MpPEICTaBICHHUE O
JUCLUIIIMHE, TOKA3bIBAET B3aUMOCBSA3b C IPYTUMH TUCLHUILUINHAMH.

[InaHnupyemMble pe3yabTaThl IPYU OCBOCHUHU 00YYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— MOJY4YEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUU, YPOBEHBb
KOTOPBIX ONPEENAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TOJY4YEHHUE ONbITAa TBOPUYECKON PabOTHI COBMECTHO C MPETOIaBaTEIEM;

— pa3BuTHE MPO(ECCHOHATBHO-AETIOBbIX KAauecTB, JIIOOBM K TpPEAMETy H
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBILLIIEHHUS.

— MOSIBJICHHE He0oOXOIMMOro HHTepeca, HeOOXOIMMOTo JJisi CaMOCTOSITENIbHOMN
paboTHI;

— MOJy4YeHUE 3HAHWI O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAKNIIINE TOBL;

— HAy4YuThCS MeToIu4ecku oOpabaThiBaTh MaTepuan (BBLACHSATH IVIABHBIE MBICIH U
[IOJIOKEHUs, NPUXOAUTh K KOHKPETHBIM BBIBOJAAM, IIOBTOPSATh MX B  Pa3IMYHBIX
¢bopmyIHpOBKax);

— MOJIy4€HUE TOYHOr0 MOHUMAaHMSI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHH.

JIEKUMOHHBIA MaTepual MOKET CONPOBOXKAATHCA JAEMOHCTpPALMEW CIalI0B U
UCIIOJIb30BAaHUEM Pa3/IaTOYHOTO MaTepHalia MpU MPOBEIECHUH KOPOTKHX OUCKycCcUil 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/ICTBHBIX TEMATHK 10 TUCIUTUIHHE.

CrpyKTypa NpeaocTaBieHUs JEKIHNOHHOTO MaTepraa:
— Ormpegenennsi MaTEMaTUYECKUX TEPMHUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.
— J10Ka3areinbCTBO TEOPEMBI.
— HMmoctpupyroiue npuMepsl.

8.4. Meronnueckue ykazaHUs JJIsl OOydYalOIMIMXCS MO MPOXOXKICHHUIO MPAKTHYECKUX
3aHSITUN



[IpakTryeckoe 3aHATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Y4eOHOTO
mporecca, 3akjloYarolielics B BBIIOJHEHUH OOYYaIOUUMHUCS TOJ  PYKOBOJACTBOM
npernoiaBaTeNsi KOMIUIEKCa Y4eOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOIl IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HaBBIKOB, OIbITA TBOPYECKOI
NEeATEIbHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsIeTCS IpPUBHUTHE
oOyuJaromemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITEILHOCTH 110 U3y4aeMOW JUCIIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU O0yYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, YriIyOJeHHe, pacluIMpeHHe M JeTalu3alus 3HAHWA NpH pelIeHUuN
KOHKPETHBIX 33]1a4;

— pa3BUTHE TII03HABATEJBbHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAaMU U METOJAMKAMH HM3YyYeHHUs KOHKPETHOM yueOHOil
TV CLUTIIINHBI;

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

— obecrieyeHne palMoOHAIBHOIO COYETAHUS KOJUIEKTUBHON M MHIAMBUAYAIbHOU (opM
oOy4eHwUs.

@yHKINUY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJbHAas;

— pa3BUBaIOILAs;

— BOCIHTATEIbHAS.

[To xapakTepy BBINOJIHIEMBIX OOYYaroOIIMMCS 33JaHUN MO MPAKTUYECKUM 3aHATHIM
MOAPA3ACIIAOTCS Ha!

— O3HAaKOMUTEJIbHBIE, IPOBOJMMBIE C LEIBI0 3aKpeIUIEHUsT U KOHKpPETH3aluu
M3y4YEHHOI'0 TEOPETUYECKOr0 MaTepuaa;

— aQHAIMTHUYECKUE, CTaBAILIUE CBOEH MENbI0 MOJydyeHHuE HOBOM uHpoOpMmanuu Ha
OCHOBE ()OpMaTM30BAHHBIX METO/IOB;

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

@opMbl OpraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
crneuu(UIecKUMA OCOOCHHOCTSAMHU y4eOHOM MUCIUIUTUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B UHTEpakTUBHOW (opme (pemieHne CUTYAIMOHHBIX 3a7ay, 3aHATHA T10
MOJIETUPOBAHUIO  PEaJbHBIX YCIOBUHM, [€IOBbIE WUIPbI, HUIPOBOE IPOEKTHPOBAHHUE,
MMUTAIMOHHbIE 3aHATHS, BBIC3JIHbIE 3aHATHS B OpraHu3aluu (MPeANnpHUsATHs), eI0Bas
yueOHass wurpa, pojieBasi Wrpa, ICHXOJOTHYECKUH TPEHHHI, Keic, MO3roBOM IUTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHON (popMe (BBIOTHEHHE YIPAKHEHUH, pEIICHnEe THUIOBBIX 33/ad,
pellIeHne CUTYallMOHHBIX 3a/1a4 U JPYroe).

MeTtoauka npoBeACHUS MPAKTHUYECKOTO 3aHATHSI MOXKET OBITh Pa3IUYHON, NMPU ITOM
Ba)XHO JIOCTHIKEHHE OOIIEH e TUCIUIIIMHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTnueckue 3aHATHS HAUYUHAKOTCA C 3allUCHM B JKypHAJI MPENoJaBaTelis
MPUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MIPAKTHUYECKHUX 3aHSATHH.

[IpenonaBaTens ynTaeT yCIOBHE 3aJa4d M IpPEAiaraeT CTYJEHTaM CaMOCTOSTEIbHO
pelnTh 3a7a4y, UCTOJb3ys 3HaHUs, MOJYyUYECHHbIE CTYJEHTOM Ha JeKuuu. CTyAeHT, KOTOPBIH
IIEPBBIM pEIINJ 3aJa4y, BbI3bIBAETCS K JOCKE. B ciydae ecnu CTyleHT NMPaBWIBHO PEIINII
3a/aqy, OH MmoyiydaeT 5 6amioB. Eciiu CTyIeHT pelraer 3a/1aqy ¢ MOMOIIBIO0 MPENoJaBaTeNs,
TO moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIOYas OLIEHKY



MOCEIAEMOCTH) TepeBoasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
n00aBIISFOTCS K 00IIe cymMMe 0asioB B paMKaX MOJYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIIaeTCsS JOMAIlIHEE 3a/laHWE B BUIE 3a]a4, KOTOPHIE OHH CHAOT B
YCTaHOBJICHHBIE CPOKH.

8.5. Meronuueckue yKa3aHus IUIA 00yJaronuxcs o MIPOX 0XKICHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz€e BBIMOTHEHUS CaMOCTOSTENHHOM pabOThI, 00YJAFOITHIICS BBITIOJIHSET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemocpeACTBEHHOTO
YUYaCTHSL.

Jlns oOydaronuxcsi mo 3a04HOd (Gopme OO0y4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJTIOYATh B C€0S1 KOHTPOJILHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIHHOU pa0boThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMHM MPHOOpETaeMbIX 3HAHWI, oOecrevynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B IEPHOA OOYYCHHS, IOMOTAeT IIOJIyYUTh HABBIKH
MOBBIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH, HAMpaBISIONIUMH  CaMOCTOSATENBHYIO — paboTy
00y4aIOIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall 0 AUCIUTUINHE.

8.6. Meroauueckie ykazaHHs Ui OOYYalOIUXCA IO TPOXOXKACHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPHUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00yJaroImuxcs, OCYIIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLICHUBAHUSA X0Jja OCBOCHHUS
JUCLUIUINHEI.

B Tteuenume cemectpa B cucreme aumcraHiuoHHoro oOyudenus ['YAII B ¢opme
TECTHPOBAaHUSl TPOBOJATCA JBE IPOBEPOUYHbIE padOThI IO pEIIeHUI0 33hady MU OJIUH
TEOPETUUYECKUI Onpoc (MepeyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctanimonHoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH OyIyT YUYUTHIBATHCS PH MPOBEACHUN
MPOMEXYTOUYHON arrecTari (IpH  HUCIOJB30BaHUU  OAaTbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMsI, KXl BUJ KOHTpPOJI OLIEHUBAeTCs B OauiaX, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YIIBTAT).

8.7. Meroaunueckue ykazaHus JUisi 00yJaromnXCs M0 MPOXOKISHUIO MPOMEKYTOIHON
aTTecTaluu.

[IpomexyTouHass arrecranus OOy4arOMIMXCS  TMPEIyCMaTpPUBAeT  OIICHUBAHHE
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3y/lbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIOYAeT
B ce0s:

— 9Kk3aMeH — (opMa OLEHKM 3HaHUHM, MOJIyYEHHBIX OOy4aroUmMMcsi B IIpolecce
U3Y4YeHHUs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJIsl PEIICHUs MPAKTUYECKUX 3aqad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ PK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIAETCS aTTECTAllMOHHOW OLIEHKOU
COTIUYHOY, «XOPOIIO», «yAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTEeCTal[UM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusmu [lomoxennit «O TeKylieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectannu cTyaeHTOB ['YAII, oOydaronuxcsi mo mporpamMmam BBICIIETO
obpazoBanusi» U «O MOAYIbHO-PEUTHHTOBOM CHUCTEME OLIEHKM KadecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHuUs
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne N3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




