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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0O0pa3oBaHUsi — TMporpammy OakanaBpuaTa IO
HarpaBJeHUI0 MoAroToBku/ —crenuanbHocTH 27.03.05 «VHHOBaTHKa» HANPAaBICHHOCTH
«/IHHOBAIIMY ¥ TEXHOJIOTUYECKUI MEHEIKMEHTY. Jluciuruiaa peanusyercs kadeapoit «Nel».

JlucrunauHa HareneHa Ha opMUpPOBaHUE y BBITYCKHUKA CIEAYIONUX KOMITETECHIIUN:

VYK-2 «CrnocobeH ompenensiTb Kpyr 3aj1ad B paMKax ITOCTaBJICHHOM 1€l U BHIOMpATh
ONTUMAJIBHBIE CTIOCOOBI MX PEIICHUS, UCXOAS W3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OIrPAHUYEHUI

OIIK-1 «Criocoben aHanmu3upoBaTh 3a1a4u MpodhecCuOHATBHOMN JASSITEIIBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH MAaTEeMAaTHKH, €CTECTBEHHBIX M TEXHUYECKHUX HAYK)

OIIK-2 «Cnocoben ¢opMmyaupoBarh 3agadd MPOPECCHOHATBHON JeATEeILHOCTH Ha
OCHOBE 3HaHWUU MPOPUIBLHBIX pPAa3ACNOB MAaTEMaTHYECKHX, TEXHUYECKHMX M €CTECTBEHHO-
HAyYHBIX JUCIUIUIMH (MOIYJIEH )»

ConepxkaHre NUCHMUILUIMHBI OXBATBIBAET KPYT BOIMPOCOB, CBSA3AHHBIX C AHATUTUYECKHUM
OTIMCAaHUEM T€OMETPUUECKUX OOBEKTOB; M3YYCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
ydeOHOTO Tpollecca: JgeKyuu, NpaKkmuyeckue 3aHAMUSA, — CAMOCMOAMENbHAs — paboma
obyuarwe2ocs.

[TporpamMmmoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIsEeT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Hucuumimna «MaremaTuka. AHaJUTHYECKas TEOMETpUs U JIMHEHHas 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 naHHOW MUCHUIUIMHBI MO3BOJSET Pa3BUTh MPOCTPAHCTBEHHOE MPEACTaBICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpaK€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJISET
JEMOHCTPHUPOBATh IEJEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00beIUHSAET OOJIBIIMHCTBO PAaHHEE N3YYCHHBIX TTOHSITHH.

BaxxHOCTh yKa3aHHBIX TOJOXKEHUI OOYyCIOBJIIGHA TEM, YTO MaTeMaThKa SIBISIETCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIeH KYIbTYPHI.

Marematuueckue  METOIBl  WCCIENOBaHHUS,  MOJEIHMPOBAHUS, MPOECKTHUPOBAHMUS,
OTHPAIOIIYIOCS HAa JAHHYIO TUCHUIUINHY, UTPAIOT BCE OONBIIYIO POJb B COBPEMEHHOM HAYKE H
TeXHHKE. B 3HAYMTENBbHON CTENeHU 3TO BBI3BAHO BCE YOBICTPAIOIIMMCS PAa3BUTHUEM HAyKU U
TEXHHKH, TJIABHBIM 00pa30M BBIUYMCIUTENHHON TEXHUKH U WH()OPMAIIMOHHBIX CUCTEM, a TaKkKe
KOMITBIOTEPU3AlMECH TIPAKTUYECKH BCeX oOyiacTeld 3HaHMA. BO3MOXHOCTH  YCHEIIHOTO
UCIIOJIb30BAHUSI MAaTEeMAaTHKU JUIsl PELIEHUs KOHKPETHBIX 3aJad CYHIECTBEHHO PaCIIUPSIOTCS,
YTO, B CBOIO OU€pe/ib, IPUBOIUT K HOBBIM TPEOOBAHUSAM, MPEIbIBISIEMbIM K MATEMaTHYECKOMY
00pa30BaHUIO COBPEMEHHBIX CIEIIMATUCTOB B 00JACTH MaTeMaTHIECKIUX METOJIOB.

B o6mactu BocnuTaHUs IMYHOCTH 1I€JIbIO TOJTOTOBKHU 10 JAHHOW JWCHUIUIMHE SIBISIETCS
dbopMupOBaHKE CTOCOOHOCTH JIOTHYECKU BEPHO, ApTYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PeYb.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa30oBaTeIbHOIN MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare u3yueHus AWCHMILTUHBI 0OydYalomuUics AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMu U MHIMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymnmna) Kon n Kon n HanmMeHoBaHue uHIMKaTOpa
HAauMEHOBAaHHE
KOMIETEHIINU JOCTUKEHHS] KOMITETEHIIUU
KOMIIETCHITUHU

VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTPaHUYEHUS /ISl pEIICHHS TOCTABICHHbIX
3ajgau
YK-2.Y.1 ymeTs NpoBOIUTh aHAJIN3
MOCTaBJIEHHOW LeH U (POPMYIUPOBAThH
3a[a4i, KOTOpbIe HEOOXOIUMO PELIUTD ISt
ee JIOCTH)KEHUS
ONTUMAJIbHbIE
YHuBepcalbHbIE VYK-2.Y.3 ymeTh BeIIBUTaTh
CIOCOOBI X . .
KOMIETEHIINU albTepHATUBHBIE BApHUAHTHI IEUCTBUM C
peLIeHUs, UCXOS U3
[EJTbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B

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

ﬁ;g;:;ﬁiiﬁ;m pelieHus 3a/1a4, B TOM YHCIIE C TTIOMOIIBIO
NO—— U(PPOBBIX CPENICTB
PECYPCOB 1 VK-2.B.2 BnaageTr HaBbIKaM# BBIOOpA

. ONTHMAIILHOTO CIIOCO0a pelIeHHs 3a/1a4 C
OTpaHUYECHUM

Y4€TOM MMEIOIINXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccuonansubie | OIIK-1 Ciocoben OITK-1.3.1 3HaTh OCHOBHBIE MOJIOKCHHSI,




KOMIIETCHITNH aHaJIM3UPOBATH
3a1a4u
npodecCHOHAIbHON
NCATCIIBHOCTHU HA
OCHOBE ITIOJIOKECHHIA,
3aKOHOB ¥ METOJIOB
B 001acTH
MaTEeMaTUKH,
€CTECTBEHHBIX U

TCXHUYCCKHUX HAYK

3aKOHBI U METOIbI €CTECTBEHHBIX HAyK U
MaTEeMaTHKHU

OIIK-1.Y.1 ymerp npuMeHsTh 6a30BbIC
€CTECTBEHHOHAYYHbIE U MATEMaTUYECKHE
3HAHUS IS PEIICHUS 3a/1a4
po(hecCHOHATLHOM IEATEIIEHOCTH
OIIK-1.B.1 Bnanerh HaBbIKaMU PEUICHUS
npodecCHOHANBHBIX 33a]]a4 HA OCHOBE
0a30BbIX €CTECTBCHHOHAYYHBIX U
MaTeMaTUYeCKUX 3HAHUH

OIIK-2 Cnocoben
dopmynupoBaTh
3a7a9u
npohecCHOHATBLHOM
NeSITeTbHOCTH Ha
OCHOBE 3HAHUU
PO UITHHBIX
pas3zenos
MaTeMaTHYECKUX,
TEXHUYECKUX H
€CTEeCTBEHHO-
HaYYHBIX
TVCIIATUTHH
(Momymeit)

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

OIIK-2.3.1 31HaTh TpoHUIbHBIC Pa3IeITbI
MAaTEMATUYCCKUX, TCXHUYCCKUX U
€CTECTBEHHO-HAYUYHBIX TUCLUHUTUINH

2. Mecro nucuuminHsl B cTpyktype OI1
JlucuumuvHa He Oa3supyercs Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYAEHTaMM IpHU

HN3YUCHUU B BY3C KAKUX R105(s10) JUCHUIIINH.

3HaHUsl, MOITYYSHHbIE IPU U3YUYEHUU MaTepuasia JaHHOW TUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN APYIUX JUCHUIIIINH:
- Marematuka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
JlanHupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOMU
paboThI IO AUCHMIUIMHE (M pacIpee]IeHne 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocma oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTtuueckue/cemunapckue 3ansatus (113), 34 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)




9K3aMeH, (Jac) 54 54
Camocmoamenvnasn paboma, Bcero (dac) 58 58
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
JK3.**)

4. CopepxaHue AUCIUTUTUHBI

4.1. Pacnpepnenenne TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM 1 BUIaM 3aHITHM.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, HX TPYTOEMKOCTh

Pazpgensl, TeMBI JUCLUIINHBI Jlexmun I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. KommnekcHble yncna u 6 8 8
MaTPHIBI
Pasnen 2. CucteMbl TMHEHHBIX 6 9 8
YpaBHEHUH
Pasnen 3. JIuneliHbIE TPOCTPAHCTBA 5 0 8
Pasnen 4. Bekropsl 6 8 8
Pazpen 5. IlpsimMas Ha mI0CKOCTH 4 4 8
Pazpnen 6. IlpsiMas 1 MI0CKOCTD B 4 5 8
MPOCTPAHCTBE
Paznen 7. KpuBble BTOporo nopsijika 3 0 10
HUroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58
[IpakTueckass MNOATOTOBKA 3aKJIIOYAETCA B  HEMOCPEACTBEHHOM  BBINOJHEHUU
00yJaronuMucs  OMpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX C  Oymymiei

poeCCHOHATLHOMN IeATEILHOCTHIO.

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

Ta6mmma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHbBIX 3aHATHN

1.

[ToHsiTHE KOMILIEKCHOTO yucha. J(elcTBUs HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anreOpandeckoit ¢dopme. JlelicTBuS HaAJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHS 3
KOMILUIEKCHOT'O YHCJIA.

Ilonsatne marpuubl. JIMHEHHBIE oOllepauuy HaJx MaTpulaMu. JIuHelHas
3aBHCHUMOCTh M HE3aBUCUMOCTh MAaTpHl. TpaHCIIOHUPOBAaHWE MAaTPHLI.
YMHO)eHue MaTpull. MHOrOWwIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)

Omnpenenurenu u ux cBoiicTBa. OOpatHast maTpuia. Pemenue npocreimmx
MaTpuU4HbIX YypaBHEHUU. MarTpuyHblii METOX pEUICHUS JIMHEHWHBIX
YpaBHEHUU.

Meton Kpamepa. Meron I"aycca.

CobOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJPATHBIX MAaTpHIL.
DYHKIMU OT KBAJIPATHBIX MaTPHI]




3. Jluneitnple mpoctpaHcTBa. Omnpenenenne u  npuMepbl. basuc wu
KoopauHaThl.  JluHeWHble mpeoOpazoBaHus. Marpuma — JIUHEHHOTO
npeoOpa3oBaHMsI.

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OllpeneeHus. JInHeliHble onepanun
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
CucreMbl KOOpAMHAT HA MJIOCKOCTH U B IPOCTPAHCTBE

CkansipHOoe TIpOoM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMemanHOe TIPOU3BEICHUE BEKTOPOB.

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

Yron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
IJIOCKOCTH. PaccTosiHre MeX 1y apajlyiesIbHbIMU NIPSMBIMU.

6. YpaBHEHUSI TIIOCKOCTHU. 3alaHUE MIPSIMOU B TPOCTPAHCTBE.

Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKY NPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MpsSMOM U IUIOCKOCTBIO. PaccTositHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosiHne mexny napamienbHbIMU INIOCKOCTSAMU. PaccTosiHME OT TOYKH
J10 NIPSIMOY B IIPOCTPAHCTBE.

7. Onnmunc. ['mnepbona. [Tapabona. IlonmspHoe ypaBHEHHWE KPHUBOW BTOPOTO
nopsinka. KaHoHnueckne ypaBHEHUs KPUBOI BTOPOTO MOPSIIKA

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

Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

N3 Hux Ne
DOpMBIITPAKTH .

No . Tpynoem- | mpakTH4eCKOM | paszjaena
wn Tembl mpakTUUECKUX 3aHATUN HecKuX kocTh, (4ac)| moaroToskn, | Aucwum-
3aHATUN

(dac) JIUHBI
Cemectp 1
1. | JelicTBUS HaJ KOMILICKCHBIMHU Pemrenue
YHCIIaMU B aJIreOpandeckoi 3aga4 2 1
dbopme. Tpuronomerpuieckas
¢dbopMa KOMIUIEKCHOTO YHCIIA.
2. | JlelicTBUS HAJ KOMILJIEKCHBIMH Pemenue
qyciIaMH B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU (hopme
3. JIuHeitHbIe onepanuu Hal Pemrenue
MaTpPUIIAMHU. 3a1a4 4 1
TpancnoHHpOBaHUE MATPHII.
YMHOKEHUE MATPHI]
4, Brlunciienne onpenenurenei. Pemrenue
OOpatnas marpuna. Pemenue 3a1aq 3 2
MATPUYHBIX YPABHECHUH.
5. Matpuusblii METOJ, peLICHUS Pemenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 3 2
Meton Kpamepa
6. Meron I'aycca Pemenne 3 5
3a1a4
7. PaznoxxeHue BEKTOpPOB 10 Pemenue
0azucy. Beruucnenmne 3amaq 2 4
KOOPJMHAT TOYEK B 00IIeH




JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CxanspHoe Mpou3BeICHUE Pemenue 2 4
BEKTOPOB 3aaq
9. BektopHoe u cMmenranHoe Pemenue 4 4
MIPOU3BEICHUS BEKTOPOB 3aaq
10. VYpaBHeHUs IPSIMON Ha Pemenue 5 5
TJIOCKOCTH. 3aaq
11. 3ajaun Ha TIPSIMYIO Ha Pemenue 5 5
TIOCKOCTH 3aaq
12. [IpsiMast 1 MIIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3aaq
Bcero: 34
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATUI U UX TPYIOEMKOCTh PUBEIEHBI B TabnuIe 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYTOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanme nabopatopHbix paboT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWI
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

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

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Buapl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHO# paboThI
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepurania

14 14
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIIO 14 14
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 15 15
KonTponbsabie paboTsl 3a0uHnKoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 15 15
arrectanuu (I1A)




Beero: | 58 | 58 |

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS

JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSTENIbHOW paboThl O0YyJaromuXcs yKa3zaHbl B

mar. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN

[lepeuyeHpb neUaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX W DIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
AK3EMILISIPOB B
Ulg_ll_nill;/ec bubnumorpaduyeckas ccpiika oulmoTeke
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)

YK 514 BBK Bexnemumena JI.A., [TlerpoBuu A.1O., Uy6apos H.A. 200
22.151 642 COopHUK 337129 110 aHATUTHYECKON T€OMETPHH U

JUHEHHO# anrebpe: Yue6. mocooue / ITox pen. 1.B.

Bexnemumiesa. — 2-e u3g., nepepad. — M.: DU3MATIINT,

2006. — 496 c.
VK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CIIO6.:

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

OnektpoH. gaH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriesa, JI.A. COOpHHUK 3a1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc]

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

ITerpoBuy, U.A. Uybapos. — Dnektpon. nad. — CII6. :

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

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBILICHHON TPYIHOCTH JUIS OBC Jlanp
om/book/115483 CTYZACHTOB BY30B : yuebHoe mocodue / . B. Banos, O.

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

penakuueii W. B. IBanosa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

WeneBa, A. M. Jluneiinas anredpa. AHaTUTHICCKAS SBC Jlaub
https://e.lanbook.c | reomeTpus : yuebHoe mocobue / A. M. Usnesa, I1. 1.
om/book/152265 [Mpunynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u gom. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /I. B. Kypc ananutudeckoii reoMmeTpuu u 9BC Jlaus
om/book/58162 JHHENHHOM anreOps! : yueObuuk / J[. B. beknemurnes. —

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

anrebpa v aHaTUTHIECKast TeOMETPHS : yaeOHOe Tocooue
/ I1. C. T'eBopksin. — Mocksa : ®USMATIJIUT, 2011. —
208 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/bco | Jluneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:
de/436467 yueOHUK U pakTHKyM it By30B / E. I'. IlnoTHHKOBa, A.
1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IlnotHukoBoit. — Mockaa:
MzmarensctBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Cabutos, U. X. Jluneiinas anreOpa u

00de/493221 aHAJTUTHYCCKAst TCOMETPHS: ydeOHOe TToco0ue IIst
By30B / . X. Cabutos, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aareopa u
00de/434042 aHanmuTH4yeckast reometpusi. COOpHUK 3a1aHUI:

yaeOHoe rmocobue /it 6akanaBpuara v CrielHaIuTeTa
/ E.T. ITaxomoBa, C. B. PoxxkoBa. - MockBsa :
W3parensctBo FOpaiirt, 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. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEJICKOMMYHHKAIMOHHOH ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TEICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JUCIUTUINHBI
npuBeseH B Tabmmue 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec HanmenoBanmue
http://www.math-net.ru OObmepoccuiickuii MaTeMaTHYeCKuii mopTai
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 TMPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUITUHE.
[TepevyeHs UCIOIB3yeMOTro MPOrpaMMHOTO oOecriedeHus mpeacTasieH B Tadauie 10.

Tabmuua 10- Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBIICHNH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 0aza



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

CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabumiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

No HanmeHnoBanue coCcTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 JlekunoHHas aynuTOpUs

AyauTopus ISl IPaKTUYECKUX 3aHITUI

10. OueHouHBIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CoctaB OIEHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCHUILINHE MPUBECH B Tabuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOpOCOB K AK3aMEHY;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCSA
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUHN

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayutbHad 1IKana PaKTep bopmrp

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JONOJHUTEIBHON JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JesITeIbHOCTHIO HAIIPABIICHHUS,

— yMeJ10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTyphI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;
«YIIOBIICTBOPUTEIILHO» | — JIOIYCKAaeT HECYIIECTBEHHBIE OMMOKN  HETOYHOCTH;

«3aYTEHO» — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;
— c1a00 apryMEeHTUPYET Hay4YHbIE ITO0JI0KEHUS;
— 3aTpyaHsiercs B GOpMYJIMPOBAHUU BHIBOJOB M 0000IICHUI;




Or1eHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMIICTCHITUI
5-0ayutpHad IKama PaKIep (bop

— YaCTU4YHO BJIaACCT CHUCTEMOM CIICIUAJIN3UPOBAHHBIX MOHSTHH.

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepHaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  TIpU
paccMoTpeHHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OPMYIHPYET BHIBOJAOB U 0000IICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

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

Tabmuna 15 — Borpocs! (3agaun) 18 9K3aMeHa

Kon
WHJMKATOpa
VK-2.3.1

Ne /it [Tepedens BOmpocoB (3a1a4) T IK3aMeHa

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3allMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCcTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

3ananue 2.
1) Bpr4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 —4i) = (1 + 30)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIUCH BBIYHCIIAETCS KaK Pa3HOCTh MTPOU3BEICHUS
JIEUCTBUTENIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B auredpandeckoit popme
3allMCH BBIUUCIISIETCS KaK CyMMa MPOU3BEACHUS
JICWCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YaCTel




COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMMCH BBIUYUCISAETCA KaK MPOU3BEICHNS MHUMBIX 4acTel
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

2) BepHo nu yrBepxkaenue: «IIponsBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3ammcu MOXKeT OBITh BBIYHCICHO TI0
IIPaBWJIy BBIUMCICHMUSI NPOU3BENEHUS MHOTrOwIieHOB» OTBeT

apryMEHTUPYUTE.

3ananue. VK-2.V.1

1) BbIYKCIUTH MPOU3BEACHUE KOMIUICKCHBIX YHCEI.

Z,= 5[Cos§+i sing) u Z,= T[Cosg+i sing)

2) BepHo nm yrtBepkacHHUe: «Jlisi BBIYMCICHUS NPOM3BEICHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucarb UX B
anreOpandeckom Buae». OTBET apryMeHTUPYHTE.

3ananue. YK-2.V.3

1) BbrauciuTh 4acTHOE KOMILIEKCHBIX qucen B
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.

T . . IT

Z, 10(0055 +isin 5)

- = T . . T

Zy S(COSE +1i zin E)

2) Beprno mu yrBepkaeHue: «[Ipy BBIYHCIECHHUH YaCTHOTO
KOMIIJIEKCHBIX YUCEN MOJYJb U APTYMEHT PE3yJIbTaTa SIBISAIOTCS
pe3yabTaTaMu JIeJICHUs MOIYJIS JEIUMOr0 Ha MOJYJIb ACIUTENs
W apryMeHTa [JeIuMOro Ha apryMeHT penurens». OTBer
oOocHyiite.

Kak Ha3biBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.B.2

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




Pe3ynbrar kakoi omnepanuy HaJl KOMIUICKCHBIMU YHCIaMH MOXKET
OBITh 3aIIMCaH B BUIE

|21] - [z2] (COS(@1tp2) + isin(eite2)) ?

OIIK-1.3.1

Pe3yanaT Kakou oncpanvu HaJl KOMIIJICKCHBIMU YHUCJIaMU MOIKET
OBITh 3amucaH B BUAIC |Z1]:|Z2| (COS(Q1-¢2) + iSin(@1-¢2)) ?

OIIK-1.V.1

3amanue 1.
1) KommuekcHoe yncio Z 3ammucaHo B areOpandeckon 1 B
TPUTOHOMETPUIECKOU hopMax:
V3 1 ™, T
Z=?+1 2= I[COSE-FISIHE:}

Haitinure 12-10 cTemneus uncna Z

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.
1) KommuiekcHOe 4rcio Z 3ammucalo B areOpandeckon 1 B
TPUTOHOMETPUIECKOM hopMax:

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

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? OO0ocHyiiTe
CBOM BBIOOP

OIIK-1.B.1

Samanue 1.
1) Haiitu matpuiyy C = 4A + 3B*, rae

2 -2

/10 2y,

= —3)8‘(31 _33)
2) Bribepute u3 crucka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

3aganue 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 JJIs pEIICHUS JaHHOW 3aauH.
a) Microsoft Access

b) Wolfram Mathematica

OIIK-2.3.1




c) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuity C = 24 + 3B*, rae

2 -2
14 2N,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBble cpeicTBa, KOTOPIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHHS JaHHOH 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

C) Microsoft PowerPoint

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

1 -2
a=(4 8 e-(2 3)

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
3aganue 5.

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

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

3 -3

2. BriGepure u3 crincka uQpoBble CpeicTBa, KOTOPIE MOTYT
OBITH MPUMEHEHBI IS PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynapTaT AeHCTBUN HaJ MaTpPULIAMH.

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

A+ (-A)=
3. Tlponomxure popmyiy

7(A+B)=
4. Tlpomomxure hopmyny

5A-5B=
5. Tlpomomxute hopmyiny

2 x(4A)=

VK-2.3.1




10.

3aganue 1.
1) Haiitu npousBenenne Matpuil A = B, rae

-G 2 -0 )

2) Bribepure u3 crircka UQpPOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH IPUMEHEHBI JIS pelleHus TaHHOH 3a1a4un. OOocHyiiTe
BBIOOP ITU(POBOTO CpeICTBA

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

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

_ _ 4 3
RS

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

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

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

L 4 3
3 0o )

2) BriOepure u3 cnmcka uQpoOBbIe CPENCTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIS PEIICHNS JaHHOH 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—%)

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

b) Microsoft PowerPoint
C) Wolfram Mathematica

YK-2.V.1




3amanue 5.
Haiitn npousseaenue marpuil A = B, rae
2 3
a=(7 0D B:(l —z)
2 0
2. BeiGepuTe U3 criucka MuQpoBbIe CPesICTBA, KOTOPBIE MOTYT OBITh
MPUMEHEHBI JIJISl pelIeHHs JaHHOW 3a/JauH.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3ananue 1.
1) Haiitu onpenenuTenb 2-ro MOPsIKa MaTPHUIIBI
2 5
-3 7

2) OOocHYHTE KaK BBIYHCIUTH OIPEACIUTENh BTOPOTO MOPSAKA.

3ananue 2.
1) Haiitu onpenenutenb 2-ro MOPSIKa MaTPHUIIBI

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

5 ol

2) OOOCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

s Sl
—-14 -8

2) OO0oCHYHTE KaK BBIYHUCIIUTH OTMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 5.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

o 3l
10 3

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

VK-2.V.3




12.

1 2 -1
3ananue: naHa Matpuna {3 1 2

4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
1. Ay

AlZ

o~ w DN
e
)
w

VK-2.B.2

13.

UeMy paBeH onpeaeauTenb TPEyroJbHOM MaTpULbI?

OIIK-1.3.1

14.

O6o3HauuM Aq,A4,, ..., A, — CTPOKM MATPUILBL U @y; A3 ... ; Oy -
JICHCTBUTEIIbHBIC YU CIIA.
Ecnu cymecTByeT Takoii Habop ymcen, Cpeu KOTOPBIX €CTh XOT-
OBl OJTHO YUCJIO OTIMYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAas
KOMOUWHAIMSI CTPOK MAaTPHILIbI C ’TUMHU YMCIIaAMHU paBHA HYJIEBOM
CTpOKE:
a;Ay+ ads + -+ andn =0,

rae 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBalOTCSA CTPOKH MaTPHUIIbI?

OIIK-1.V.1

15.

Iycts Matpuisl A 1 Al ynoBneTBOpsIOT ycnoBuio
A‘AT=A1TA=E, rne E — equHNI4YHAsA MaTPHIIA N -TO TOPAIKA.
Kak Ha3piBaroTCsl TAKHE MAaTPUILIBI?

OIIK-1.B.1

16.

3aganue 1. Haiitu maTpuny X u3 ypaBHeHust A = X = B, rae
4= (:;1 g) b= (—_1?7 :g)

3ananue 2. Halitu matpuily X u3 ypaBHenust A = X = B, rie
a=(3 %) p=(s )

3a/:[aHI/Ie13. H;ﬁm ManHu}ll OX u3 }7/paBHeHI/I$I A=X = B, rme
4= (_2, —4) b= (_14 Iz)

3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
4= @ :g) b= (299 169)

3ananue 5. Halitu matpuily X u3 ypaBHenust A = X = B, rie

A= (;. :g) B= (;i 152)

OIIK-2.3.1




17.

Kaxk Ha3pIiBaeTcs cucrema aireOpandeckux ypaBHEHUM, KOKI0€ U3
KOTOPBIX SIBISICTCS TUHEHHBIM?

VYK-2.3.1

18.

Kakue MeTozp! pemeHus: CHCTEM JTMHEWHBIX alnreOpandeckux
ypaBHEHUI BaM U3BECTHBI?

VK-2.V.1

19.

CpaBHuTE yCI0BHs IPUMEHEHNSI METOA0B PEIIECHUS CUCTEM
JUHENHBIX ypaBHEHUH. Kakoll METO peleH s CUCTEMBI TMHEMHBIX
areOpandyeckux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Cliu
OIIPEAEINTEND MaTPULIBI CUCTEMBI PABEH HYJO?

VK-2.V.3

20.

CpaBHuTE yCI0BHs IPUMEHEHHSI METOA0OB PEIIECHUS CUCTEM
JUHENHBIX ypaBHeHUH. Kakoll METO penieH sl CUCTEMBI TMHEHHBIX
areOpanyeckux ypaBHEHUH IPUMEHSIOTCS B TOM clIydae, €Cliu
MaTpHUlla CUCTEMBI HE SIBIISIETCSA KBaJpaTHON?

VK-2.B.2

21.

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTUHEUHBIX YPaBHCHUH
MMEET HEHYJIEBOE pelIeHue?

OIIK-1.3.1

22,

Kak Ha3piBaeTcs qByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI
Ka)K7asi TOUYKa Ha IIJIOCKOCTH ONPEAEIAETCS IBYMS YHCIAMHU -
HOJIIPHBIM YTJIOM U MOJISPHBIM paguycom?

OIIK-1.V.1

23.

Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?

OIIK-1.B.1

24,

Urto Takoe BeKTOp?

OIIK-2.3.1

25.

Kaxk Ha3piBaeTcst BEKTOp, Ha4aja0 KOTOPOTO COBMAAAET C €ro
KOHIIOM?

VK-2.3.1

26.

I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE
BEKTOPOB?

YK-2.V.1

217.

o kakoit popmyIe BEIYUCIACTCS CKATSIPHOE IPOU3BEACHUE

i
BEKTOPOB @ W b , €Clli U3BECTHBI KOOPANHATHI BEKTOPOB B
nekaproBoi cucteme (B cucreme : 0, Oy, 0z)

VK-2.V.3

28.

[To kaxoit popmyIe BEIYUCIIAETCS BEKTOPHOE MTPOU3BEICHNE
BEKTOPOB, €CJIM U3BECTHBI MX KOOPJAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, z2)?

VK-2.B.2

29.

[To xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO
IIPOU3BENIEHUSI BEKTOPOB?

OIIK-1.3.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI?

OIIK-1.V.1




31.

3aganue 1. CocTaBUTh ypaBHEHUE MPSIMON MPOXOASIIEH uepes
x+2 y—9

TOUKy M (2,4) 1 nepneHuKyIIpHON MpsIMO y = -
OTBer 3amucaTh B BUAEC YpPaBHEHUS MPSAMOM C  YIJIOBBIM

K03 uUIneHTOM

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

OTBer 3amMcaTh B BUAEC YpPaBHEHUS MPSAMOW C  YIJIOBBIM
K03 uUImeHTOM

3ananue 3. CocTaBUTh ypaBHEHUE HPSIMOH IPOXOIALIEH uepe3
x+16 _ y—9

—4 -5

OtBer 3amMcaTh B BHJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM
ko3 urmeHTOM

Touky M (—1, —3) 1 napasuiesbHON IpsIMOI

3aganue 4. CocTaBUTh YpaBHEHUE MNPSIMOM MPOXOASIIEH uepes
Touky M (1, —1) 1 nepneHANKYJIApHON IpsMOil y = —5x + 2.
OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHHE NPSIMOH IpPOXOIALIEH uepe3
. _x+1 y—6

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

OtBer 3amMcaTh B BHUJE YpPaBHEHUS MpPSMOM C  YIJIOBBIM

ko3 urmeHTOM

OIIK-1.B.1

32.

KakuM ypaBHEHHEM OIUCHIBACTCS TUIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

OIIK-2.3.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTAaTOYHOE  YCJIOBHE
NapaJUIEIbHOCTH IPSIMOU U MJIOCKOCTH.

VYK-2.3.1

34.

Kakum YpaBHCHHUCM OIIMCBIBACTCA IIpsAMad, Ipoxoadinas 4Yepe3
TOYKY (X0, Yo, Zo) M UMEIOMIAs HAMPAaBIAIONINN BEKTOp C
koopaunatamu (I, m, n)?

VK-2.V.1

35.

KakuM ypaBHEHHEM ONUCHIBAETCS TIPIMasi, TIPOXO/IAIIAS YEPE3 JIBE
TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

VYK-2.V.3

36.

Kakum o0pa3zom MOKHO 3a7aTh MPSMYIO C TIOMOIIBIO TBYX
IUIOCKOCTEH?

VK-2.B.2

37.

C moMortipio Kakoi (opMyIIbl MOKXHO HAUTH YTOJl MEXIY
npsIMBbIMU?

OIIK-1.3.1




Hopwmans k mmockoctr umeet koopaunatsl (A, B, C); koopaunarer | OITK-1.Y.1
HarpasJsoIero Bekropa npsmoit (I,m,n)/
38. C moMoripIo Kakoi (GopMysIbl MOKHO HAUTH YroJl MEXIY MPSIMOUN 1
MJIOCKOCTBIO?
[To xakoit popMye MOXKHO ONIPEASITUTh PACCTOSHUE OT TOYKHU J0 OIIK-1.B.1
39. IIJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. OIIK-2.3.1
41. Hanummre kaHOHUYECKOe ypaBHEHUE TUIIEPOOPHI. YK-2.3.1
42. Hamnummre kaHOHUYECKOe ypaBHEHUE TTapaOoITbl. YK-2.V.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacTaBieHsl B Tadbuuie 16.
Ta6mumia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i1

[lepeuens BonpocoB (3agay) it 3auera / nud . 3auera

Kon
WHMKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI
MpeICTaBICHEI B Ta0wmie 17.
Ta6mmia 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI paOOTHI

Ne i/t

[IpumepHbIil TepeyeHb TEM IS KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

BOHpOCBI JUUIA HpOBGI[eHI/IH HpOMG)KyTO‘IHOﬁ arrecragum B BHIC TGCTI/IpOBaHI/IH
MpeICTaBICHBI B TabmwuIe 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

No . Kon
[TpumepHBIii IepedeHb BOMPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TumnoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, VYK-2.3.1
2) -ay
(A1 Qi
A= @z Qzp/
3) ain
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHO. ..
2 | U3 npuBeéHHBIX d11 aq2 VK-2.V.1
a a
MaTpul] 0OpaTHbIE 1) 21 22
0 dao
CYILIECTBYIOT Y




MATpHIL. .. 0 0 ap
2) {0 0 aj
0 0 ai;
417 dp2 a3
3) | 0 axp az
0 0 dszz
11 Q43 Qy3
4) (@ Gy Gy
0 0 0
Kakum meronom moxuo | 1)  I'. Kpamepa VK-2.V.3
peLIUTh CUCTEMY
| 2) K. ®.Taycca
OnpeAeauTeIb OCHOBHOM
MATPHIIBI KOTOPOH paBeH 3) ¢ moMoIE 00pPaTHOM MATPHIIBI
HYJIXO 4)  moOBIM CIOCOOOM
Cucrema copmectHa | 1)  Ooubiie 1 YK-2.B.2
TOrZa W TOJBKO TOTJA, | 2)  paHr MaTPHIIBI CUCTEMbI paBeH
KOrja. .. paHry pacuIMpeHHON MaTPULIbI
CHCTEMBI
3) panr pasen 0
4)  panr paseH |
=
Jlnst BekTopoB & u b 1) BeKTOpPBI HEPIEHIUKYISPHBI OIIK-1.3.1
BBITOJIHSIOTCS YCIIOBUSI: 2) BEKTOPBI HaPAILICIbHEI
3) BEKTOpHI MapajuiebHBI ¥ HE MOTYT
by by b JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JEXaT Ha OJHOW MPSIMOI
roraa.... WJIY TIapAILICIIbHBI
Bekropnoe 1) xommuHeapHoW Twiockoctd, B | OIIK-1.V.1
NPOM3BECHUE BEKTOPOB KOTOPOH JIeKaT MepeMHOKaeMble
=
d@u b — 510 BEKTOP. .. BEKTOpa
2)  TEepIeHAUKYJISIPHBIA IUIOCKOCTH,

B KOTOpOU JIexar

TMCPCMHOKACMBbIC BEKTOPbI




3) Hynesoi
4) coBmamalmui ¢ OJHHM U3
MIEPEMHOKAEMBIX BEKTOPOB

PaccTositHuEe OT TOYKHM 10 1) |Axq+Byo+C| OIIK-1.B.1
IIOCKOCTH MOKHO VAZ+BZVAZ+C?
BBIUHCIIUTh 110 2) A-A,+B,B,+C,C,
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ

3) |Axg+Byg+Czy+D|

VA*+B?+(?
4) |Am +Br.t+ cp|
VAZ+BZ+CE./mZtnZtp

['eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-2.3.1
TOYEK TUIOCKOCTH, CyMMa 2)  mapaGooii
pacCcTOsIHUN OT KaXXI0Hu
U3 KOTOPBIX JIO JBYX 3)  oKpy&HOCTbIO
J@HHBIX ~ TOYEK OTOH | 4)  symumcom
IUIOCKOCTH eCTh
BEJIMYMHA IIOCTOSIHHAS,
Ha3bIBACTCH. ..
Haiitu ypaBHEHHE 1) x+1 — y—2 — z—4 VK-2.3.1
NpsSAMOM,  MPOXOIAIICH -3 2 4
qepes TOYKY 2) x+l _ y+2  z+4
A(-1;2;4), o2
NEPIICHIUKYISPHO 3) x-1_ y-2  z—4
IIOCKOCTH -3 —Z —
3x-2y-4z+1=0 gy Ei_yrz oz

-3 -2 —4




10 | Pemuts cucremy | 1) x=0,y=1,z=-3 YVK-2.V.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOJIOM l'aycca
x+y+z=-2 3) X:0,y:-l,Z:2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2
11 | Beruucauts 1) (—1 —6) VK-2.V.3
7 2
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (e 5)
12 | lana matpuna 1) ay YK-2.B.2
Az(all alz) 2) _aiz
Ay Gz
3) ap
Eé anreOpamyeckoe | 4)  —q,,
JIOTIIOJTHEHUE Aoy
paBHoO...
13 | Marpuna AY| 1) Al-AxA-AT OIIK-1.3.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=+1
MaTpuIe A, eciu
BBIIIOJIHAETCS YCIIOBUE 3 AtA=A-A'=E
4 Al-4=0
14 CKaJDIprIM 1) |& | | 5| arccos o OHK'I.Y.I
MpPOU3BEJICHUEM  JIBYX .
.| 2) |f1'||b| ctg a
HEHYJIEBBIX BEKTOPOB d
u b HazpBaeTcs yucno, | 3) |d] ‘E| cosa




paBHoOE. ..

4)  |d||bltge

15 | Yemy paBHo cmemrannoe | 1) 0 OIIK-1.B.1
IPOU3BEICHHE BEKTOPOB 2) 1
dba
3) -2
4) 2
16 | YpaBuenue npsmoit, | 1) (x—a)+(y—b)=0 OIIK-2.3.1
MPOXOJAILLIEH 4Yepe3 IBe 2) y-y1 _ x-x4
TOYKH MOYKHO COCTaBHTh T
no Qopmyie... 3) A(x—x9)+B(y—y,) =0
4)  y—y =k(x—x)
17 | I'eomerpuueckoe ™ecto | 1)  Ilapabomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTEepPHU3YIOT
SKCIeHTpHcHTET €& >1 3)  rumepbony
IpeJICTaBIIsAEeT cOO0M 4)  swmnc
18 C 1) nelcCTBUTEIBHON OCBIO VK-2.V.1
OtHomieHne —
a 2) acHMITOTOM
Ha3sbIBACTCAL. .. 3) OKCIEHTPUCHTETOM
4) (okaabHBIM PaguyCcoOM
19 | Haiitu ypaBHeHue | 1y x+tl _y-2 _z-4 VK-2.V.3
3 -2 -4
NpSMOM,  MPOXOIALIEH
yepes TOUKy | ) x+l _ytz  z+d
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NEPICHINKYIIIPHO 3) = =

IIJIOCKOCTH




3X-2y-4z+1=0 4) x+1 _ y+2 _ z+4
-3 -2 -4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 VK-2.B.2
ypaBHEHHE JTUHUT X
2) X=--,/25—y?
COOTBETCTBYET 3
napabore. .. 3)  -2x2+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemwuth cucremy | 1) x=0, y=1, z=-2 OIIK-1.3.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, 7=2
METOA0M l'aycca ’ ’
x +.}T + z= 2 3) X:0, y:1, Z:2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1, z=3
22 | Bpuuciautb OIIK-1.V.1
-1 -1y 4 -2 7 1
G G2 v (5
-7 0
2 (5 o)
1 0
3y (; =)
0 1
9 (5 7)
23 |Mpsmort y = =2x + 1|1) (0;3) OIIK-1.B.1
MPUHAJICKUAT TOYKA 2) (-1;3)
3) (2:3)
4) (2,1
24 | Ilpsimassy = —-2X + 5 1) tg(5) OIlK-2.3.1

obpasyer ¢

2) 19(-2)




MOJIOKHUTETHHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(2)
YTOJI 0, paBHBIM:
25 | Yrox Mexay npsMbIMU 1) tge= ‘ YK-2.3.1
1+1+5
y=x+1 y=5+3
OIpeIeIISeTCs mo| 2) tge= ‘1 o
dbopmyre:
3) twge= |1+1a{ 5)
4) o= ‘1+1=|5
26 | Ilpy pelIeHUH CHCTEMEI 1) 5 3‘ VK-2.V.1
8 7
JUHEHUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurenn
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) YK-2.V.3
JUHEHHBIX ~ YpaBHEHH 2) mpaswio Kpamepa HempruMeHHMO
{ x;1+2x,=0 o 3) (1,2
4 8x; =1
X1 + X3 4) (2’ 1)
npaswityKpamepa:
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
merooM Kpamepa: 3) (0;0;1)
4) (1;,0;1)

Xy +x;—x3=0
2x;—x;+x3=3
—2x; +x3=2




29 | MokasarenpHas  (opma 1) ﬁei_T“ OIlK-1.3.1

KOMIUIEKCHOTO YHCIIa 3w
. 2) 2e'z
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) ﬁeig
30 | Moaynb KOMITJIEKCHOTO 1) 0 OIIK-1.V.1
qHciIa Z = —i paBeH: 2) 1
3) 2
4) 5

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W HPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

[lenbto MUCHUIUIMHBL SIBISIETCS — MOJY4YEHHE CTYIACHTaMH HEOOXOAMMBIX 3HaHUH,
YMEHUU W HAaBBIKOB B 00JIACTH aHAIMTHYECKOW T€OMETPUHU U JIMHEWHOU anreOphl, pa3BUTHE
MPOCTPAHCTBEHHOTO TMIPEJICTABICHUS CTYJASHTA; BOOOPaKEHUS; JOTHYECKMX M  CYETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TIPU TPOBEACHUU OONBIIET0 OO0OBEMa BBIYUCICHUN;
WCIOJIb30BAHUS MAaTEMAaTUKU U1 PEIICHUS KOHKPETHBIX 3a1a4, 00ecleueHHe OCHOBBI IS
MPUMEHEHUS] MaTeMaTUYEeCKHX METOJIOB HCCIICOBAHUS, MOJAEIUPOBAHUS, POCKTUPOBAHUS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPalOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckue ykazaHUs A OOyYarOIIUXCS IO OCBOCHUIO JIEKIIMOHHOTO
MaTepuana

OcCHOBHOE Ha3HA4YEHHUE JIEKIMOHHOTO MaTepHalla — JOIMYECKH CTPOHHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0XKeHHe yueOHoro marepuaia. HazHaueHue COBpEMEHHOH JEeKLIHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(GOPMAIUIO TIO TEME, a B OCBOCHHH
(dbyHIaMeHTaIbHBIX MPOOJeM AUCHUUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHHWSA, HOBEHIINX
JOCTHKEHHUI HayIHOU MBICTH. B yaeOHOM mpoliecce IeKIUs BRIOTHSAET METOAO0IOTHIECKYIO,
OpraHW3alMOHHYI0O W HWH(popManuoHHYIO GyHKIUH. Jlekmust pacKpbiBaeT TOHSATHHHBIN
anmapaT KOHKPETHOW oOnacTh 3HaHWs, €€ TpoOJeMbl, JaeT IeJIbHOE MPEACTaBICHHE O
JTUCLUIUIMHE, TOKAa3bIBAET B3AUMOCBSA3b C JPYTUMHU JUCIUILIMHAMHU.

[TnarupyemMble pe3yabTaThl IPU OCBOSHUU 00YUYAIONTUMUCS JIGKIIMOHHOTO MaTepuana;

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




— TIOJIy4€HHUE OIbITa TBOPUECKON pabOTHI COBMECTHO C IIPETIOAaBaTEIIEM;

— pa3BUTHE MNPOPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TpEeaMeTy H
CaMOCTOATEILHOI'O TBOPYECKOTO MBILIJIEHUSI.

— TIOSIBJICHHE HEOOXOIMMOT0 WHTEpeca, HEOOXOIMMOTO /i CaMOCTOSITEIIbLHON
paboTsI;

— MOJy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI HA ONMKalIIne Tobl;

— HAy4YUTHCS METOIUYECKU oOpabarhiBaTh MaTepuan (BBLACHATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSITh HMX B  Pa3IMYHBIX
hopmyTUpOBKax);

— TOJIy4€HHE TOYHOTO MOHUMAHHUSI BCEX HEOOXOAMMBIX TEPMUHOB U TTOHSITHIA.

JIEKUMOHHBIA MaTepuajgl MOKET CONPOBOXKAATHCA JAEMOHCTpPALUEN CIalIo0B U
UCIIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia MpU MPOBEIECHUH KOPOTKHX AUCKycCcUil 00
OCOOCHHOCTSIX MPUMEHEHHUS OT/ACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:
— Ornpenenennss MaTeEMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmmoctpupyroniye npuMepsl.

11.2. Meroanyeckue  yKazaHus Juid  OOYYaIOUIMXCS 1O  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (JOPM OpraHu3anuu y4eOHOTro
mpouecca, 3akiloYarolielics B BBIIOJHEHUH OOY4YaIOUUMHUCS TOJ PYKOBOJACTBOM
mpernojaBaTeiss KOMIUIEKCa y4eOHBIX 3alaHduil ¢ IENbI0 YCBOCHUS HAYyYHO-TEOPETHUYCCKHX
OCHOB Y4eOHOH IUCIHMIUIMHBL, TPUOOPETEHHs] YMEHUW M HaBBIKOB, OIbITA TBOPYECKOM
NEATEIIbHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsieTCS IpPUBHUTHE
oOyuJaroiemMcsi yMEHUU U HABBIKOB MTPAKTUYECKON ACSITENLHOCTH 110 H3y4aeMOW JUCITUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU O0YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKperUieHue, YriyOJIeHue, paclIupeHue W JeTalu3alus 3HAHUW MPU PEUICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH MBIIICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAMHU W METOJMKAMHU HM3YyYEHHUs KOHKPETHOW y4ueOHOI
JTUCLUTLITUHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHS MOJYYEHHBIX 3HAHMM IS
BBITTIOJTHEHUS 3aJIaHUM;

— obecrieyeHrne palMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAUBUAYAIbHOU (opM
oOy4eHwUs.
@OyHKIUY TPAKTUYECKUX 3aHATUH:

— IO3HaBaTelbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJbHAS.

[lo xapakTepy BBINONHSIEMBIX O0YYaroIIMMCS 3aJaHUN MO0 MPAKTUYECKUM 3aHATHUIM
MOJpa3IeIIA0TCS Ha!

— O3HAKOMUTEJbHBIE, NPOBOAUMBIE C LEIbI0 3aKPEIUIEHHs MW KOHKPETH3aluu
M3yYEHHOTO TEOPETUYECKOr0 MaTepuaa;

— QHAIUTUYECKUE, CTaBAIIUE CBOEH IEeNbI0 TONyYyeHUWE HOBOM uH(DOpManuu Ha
OCHOBE (hOpMaTM30BAHHBIX METO/IOB;



— TBOPYECKHE, CBS3aHHBIE C TIONy4YeHHWEM HOBOW  WHGOpMALMU  MyTeM
CaMOCTOSTENILHO BEIOPAHHBIX TIOJIXO0/IOB K PEIICHUIO 3a/1a4.

@dopMBl OpraHu3aluy MPAKTUYECKUX 3aHATUU ompenenstorcs B cOOTBETCTBHH CO
cnenupuIecKkuMu 0COOCHHOCTSIMH YU4€OHON MUCHUILIMHBI U 1edsaMu oOydeHus. OHU MOTYT
MIPOBOJMTHCS:

— B HHTEPAaKTHBHON QopMme (pelieHrne CUTYallMOHHBIX 3a7ad, 3aHATHS 10
MOJICIIMPOBAHUIO  pEaJbHBIX YCIOBHM, JEJIOBBICE WIPHI, HIPOBOEC MPOEKTHPOBAHUE,
WMUTAIIMOHHBIC 3aHSATHS, BBIC3IHBIC 3aHATHS B OpraHu3alu (MPEANPHUSNTHS), EI0Bas
ydueOHasi urpa, poJyieBass Wrpa, IICHXOJOTHMYECKHH TPEHUHT, KEWC, MO3TOBOM MITypM,
I'PYNIOBBIE TUCKYCCHUH);

— B HE MHTEPAKTUBHOHN (popMme (BBITIOTHEHUE YIPAKHEHHH, PEIICHUE TUIIOBBIX 3ajad,
perieHne CUTYallMOHHBIX 337124 U IPYToe).

MeTtoauka MpoBEACHUS MPAKTHYECKOTO 3aHATHS MOXKET OBITh Pa3sIUYHOU, NMPU ITOM
Ba)KHO JIOCTIDKCHHUE OOIIEeH IeIu JUCITUTLIHHBI.

TpebGoBaHUs K TPOBEACHHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckue 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MpernojaBaTels
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCcJIOBHE 3aJaydl M IpeliaraeT CTYIACHTAM CaMOCTOSITENBHO
PeLUTh 3aJa4dy, UCIIOJIb3Ys 3HAHUS, [TOJIy4YCHHbIE CTYIAEHTOM Ha JeKIUH. CTyAeHT, KOTOPbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae ecinM CTYACHT NpPaBUIIBHO PEIInI
3ajady, OH noisydaer 5 OamioB. Eciu cTymeHT pemiaer 3aiady ¢ MOMOIIBIO IIpenoiaBaTers,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYAsi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OoHyChl (kadecTBO) or 0 g0 S5 OaymoB. DTH OOHYCHI
N00aBIAIOTCS K 0011eii cymMMe 0a/uIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIAeTCsl JIOMAalllHEE 3aJlaHue B BUJE 3a/ad, KOTOpPblE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanyeckre  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
CaMOCTOSATEIILHON PaboThI

B xo071€ BBINONHEHUS CaMOCTOSITEIBHON paboOThl, 00YJaIOLIHIiCs BBIOIHSAET paboTy 1Mo
3aJJaHHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlist oOyyaromuxcst o 3a04Hoi (popme oO0ydeHHs, CaMOCTOSITeNIbHAsT padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATEILHON paboThI, y oOydJaromerocs GopmMupyercs
1esnecoobpasHoe IUTAHUPOBaHHE pabouero BpeMEHH, KOTOpOe IO3BOJIIET UM pa3BHBATh
YMEHHUSI ¥ HaBBIKH B YCBOCHHHM W CHUCTEMaTH3aIlMH MPUOOpETaeMbIX 3HAHHA, 00ecreunBaeT
BBICOKMH YpOBEHb YCIEBAaEMOCTH B IMEPUOJA OOYYEHHs, IIOMOTAeT IOJyYUTh HABBIKH
MOBBIIEHUS MTPO(PECCHOHATEHOTO YPOBHHL.

MeTtoauyeckUMH ~ MaTepHallaMH, HalpaBISIOINIUMH  CaMOCTOATENbHYIO — paboTy
00yJaroIUX CASABIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall o AUCHUILINHE.

11.4. Meroauyeckue yKazaHHs Il OOYYAIOIMIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJb KauyecTBa 3HAHMM
00y4aroIuXcsi, OCYIIECTBISIEMOTO B TEUCHHUE CEMECTpa C IIEJIbI0 OIICHUBAHUS XOa OCBOCHUS
JTUCIUIIAHBI.

B Teuenme cemectpa B cucreme nuctanuumonHoro oOyuenus ['YAIT B ¢dopme
TECTUPOBAHUS MPOBOISTCS JIBE IMPOBEPOUHBbIE pabOThl IO PEUICHUIO0 3aJady U OAHH



TEOPETUYECKHI ompoc (MepedeHb BOMPOCOB ISl TECTOB pa3MelieH B «baHKe BOMPOCOB» B
cucteMe AucTaHImoHHoro ooyuenus ['Y All).

Pe3ynbpTaThl TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH OyIyT YUYUTHIBATHCS NP MPOBEICHUN
MPOMEXKYTOUYHOM  arTecTtanuu (NP HMCIOJIb30BAaHUU  OAJIBHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMS, KaXblii BUJ KOHTpOJIS OLIGHUBAeTcs B OayuiaXx, U3 KOTOPHIX (hopMupyercs
WUTOTOBBIN PE3YINIBTAT).

11.5. Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
MIPOMEKYTOUHOM aTTECTALINH.

[IpomexyTouHas arrecranuss OOy4aromMXCs MpPeayCMaTpUBaeT  OLICHUBAHUE
MIPOMEXYTOYHBIX U OKOHYATEIHHBIX PE3y/IbTaTOB O0yueHUs Mo aucuurinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLEHKM 3HaHUM, MOJXYy4EeHHBIX OOy4arolMMCsi B IIpolecce
M3Y4YeHMs] BCEH JUCHUIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENbHONH paboThl,
CIIOCOOHOCTH TPUMEHSITh MX JJISl PEIICHUs MPAKTUYECKUX 3a7ad. DK3aMEH, KakK MPaBUIIO,
MPOBOJUTCS B MEPUOJ PK3aMEHAIIMOHHOW CECCHUU M 3aBEPIIACTCS aTTECTAllMOHHOW OLICHKOU
COTIUYHOY, «XOPOIIO», KyJAOBIECTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHHO.

Cucrema OLIEHOK MpU MPOBEACHUM MPOMEXKYTOUHON aTTeCTal[MM OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanusMu [lomoxennit «O TeKyIieM KOHTPOJE YCIEBAEMOCTH U
MIPOMEXXYTOUHOU aTTecTtanuu cryaeHToB I'YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy AUCLHUTUTMHBL

[Hata BHEceHus
H3MEHEHHUH 1
JIOTIOTHECHHUM.

IToammce BHECHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

Ionnuce
3aB.
kadenpoi




