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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HaIpaBJIeHUIO MOATOTOBKH/ criennaibHOCTH 13.03.02 «DeKTposHepreTHKa B AIEKTPOTEXHUKAY)
HanpasieHHocTH «Lludposas sHepretukay. Jucuurumna peanusyercs Kapeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrnocobeH ompenensaTh Kpyr 3aad B paMKax TOCTaBJICHHOW IEM W BhIOUPAThH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-3 «CrocobeH mpUMEHSTh COOTBETCTBYIONIUMN (PH3MKO-MAaTeMaTHUECKUH arapar,
METO/Ibl aHaJl3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOIO MCCIIEN0BAaHUS
IPU pelIeHrur TPOo(hecCHOHATBHBIX 3a7au»

CopepxaHve IUCLUIUIMHBI OXBaTbIBa€T KPYI BOIPOCOB, CBS3aHHBIX C TEOpUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEMHBIX YPaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOM aJiredpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue AMCHUIUIMHBI TpeAycMaTpuBaeT cieayrompe ¢GopMbl OpraHU3alHNU
yu4eOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAMuUs, CamMocmosmenvHas paboma
obyuaroue2ocs.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTanus B (hopMe IK3aMeHa.

OOmast TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTaBIsIeT 5 3aueTHBIX enuHuIl, 180
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MaremaTtuka. AHATUTHYECKass TEOMETpUs | JIMHEWHas anreOpay»
SIBJISIETCSI BAXKHOM COCTaBHOM YaCThIO Kypca BhICHIEH MAaTEMaTUKH, KOTOPBIM JIEKUT B OCHOBE
BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIE (POPMBI M  KOJUYCCTBEHHBIC COOTHOIICHHMS OKPYIKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJICTABICHUE CTYACHTA, CTHUMYJIHPYET €ro BOOOpakeHHE; pa3BHBACT €ro CYCTHHIC
CIIOCOOHOCTH; TO3BOJIAECT JEMOHCTPUPOBATH 1EICYyCTPEMIICHHOCTh, OPTraHU30BAaHHOCTh IIPH
MIPOBEJICHUH OOJBIIETO 00beMa BRIYUCICHUH; 00beUHSIET OOMBIIMHCTBO PAaHHEE U3YUCHHBIX
TOHSTHH.

BakHOCTh yKa3aHHBIX MOJOXKEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJILKO MOIIHBIM CPEJICTBOM PEIICHUS MPUKIIAIHBIX 33/1a4 U YHUBEPCAIbHBIM A3bIKOM HAYKH,
HO TaK»e U 3JIEMEHTOM OOIIeH KYJIbTYpHI.

MaremaTuueckue METOJbl  HCCIICIOBaHUS, MOJICIUPOBAHMS, IPOCKTUPOBAHUS,
OIMHPAIONIYIOCS Ha JAHHYIO JUCIUIUIMHY, UTPAIOT BCe OOJIBITYIO POJIh B COBPEMEHHOUN HayKe
U TeXHUKE. B 3HaYNTENpHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIILHON TEXHHKH W WH(POPMAIIMOHHBIX CHCTEM, a
TaK)ke KOMIBIOTEpPHU3AIHel MpakTUYecKH BcexX obracteil 3HaHMii. BO3MOXHOCTH yCIENTHOTO
KCMOJIb30BAHHUSI MAaTEMAaTUKU ISl PEIICHUS KOHKPETHBIX 3a/1a4 CYLIIECTBEHHO PaCIIUPAIOTCS,
YTO, B CBOIO OYepelb, IPUBOAUT K HOBBIM TPEOOBAHUSAM, MPEABSIBIAEMBIM K
MaTeMaTHIeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEeMATHYECKUX
METOJIOB.

B oOmactu BocHuTaHHS JIUYHOCTH ICILIO0 HOATOTOBKH IO JAHHOM JAUCIIUIIIMHE
saBisgeTcs (HopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENLHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (nanee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 0 AUCIUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMmmeTeHIIMM 1 WHAMKATOPBl UX JOCTHXEHUS MPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIMHA U MHAMKATOPOB X JOCTHXKEHHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIUU KOMIIETCHIIUU JOCTHKEHHS] KOMIIETEHIIUU

VYK-2.3.1 3HaTh BUABI PECYPCOB U
VYK-2 Cnocoben peeyp
OTPaHUYEHUS TSl pEIIEHUs TOCTaBICHHbIX
OTIpeNeNATh KpyT
3aJ1a4 B paMKax anat
pamKa VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3
IIOCTaBJIEHHOW LIENH o
U BLIGHDATE MOCTaBJIEHHOW LIeH U (POPMYyJINPOBATH
P 3aJ]au, KOTOPbIE HEOOXOJMMO PEIINUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTH)KEHUs
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATH
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

EHCTBYIONTUX
a1 m [[eJTbI0 BBIOOpA ONTUMAJIBHBIX CIIOCOOOB
MIPaBOBBIX HOPM,

peIIeHus 3a/1a4, B TOM YUCJIE C IIOMOIIBIO
HAMEIOIIUXCS

IU(POBBIX CPENICTB
pecypcoB u

o YK-2.B.2 B1aseTh HaBbIKaMu BBIOOpA

OTpaHUYCHUHN

ONTHMAJIBHOTO CII0c00a pCHICHUS 3a4a4 C




Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

OIIK-3 Cnocoben
MPUMCHSITh
COOTBETCTBYIOUIUI
¢duzuko-
MaTeMaTHYeCKUI
amnmapar, MeTOIbI
O6menpodeccnoHanbHbBIE | aHATU3a U
KOMIICTCHIIUU MOJICTTUPOBAHUS,
TEOPETHYECKOTO 1
AKCIIEPUMEHTATILHOTO
HCCIICI0OBAHUS TIPU
pelIeHun

PO eCCHOHATBHBIX
3a7a4

OIIK-3./1.1 mpumeHsieT MaTeMaTUYeCKHt
annapar aHaJIMTUYECKONW T€OMETPUH,
JTUHEWHOW anreOpsl, TudGepeHITnaTbHOTO
Y MHTETpaJIbHOTO UCUUCIICHUS (PYHKIUH
OJIHOU IIEPEMEHHOMN

2. Mecro nucuuruinHbL B cTpykType OI1
Jucuunnuna He Oasupyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYJACHTAMH IMPU
W3YYCHUHU B BY3€ KaKHX JIMOO TUCITUTUINH.
3HaHus, MOJTYYEHHbIE IPU W3YYEHUU MaTepuaja JaHHOW JUCLUILUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS ITPU U3YYECHHUH APYTUX JUCUUILUINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA

3. O0beM u TpyI0EeMKOCTb TUCIUTLIUHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOI
paboThI MO TUCHUIUIMHE (M pacmpelelieHne dTO TPYJOEMKOCTH IO CeMeCcTpaMm) MpeICTaBICHbBI B
Tadnuie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 16 16
B TOM YHCJIC:
nekrmu (J1), (dac) 8 8
npakTudeckue/cemunapckue 3anatus (I13), 8 3
(dac)

naboparopusie pabots (JIP), (dac)

KypcoBoi npoekt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas padboma, Bcero (4ac) 155 155
Buo npomesxccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*%
Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTITUHBI




4.1. Pacnpezenenue TpyI0€MKOCTH TUCLUUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenpl, TeMBbI TUCITUTIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B TaOIUIIE 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILIHMHBI, UX TPYA0EMKOCTh

Pasnessl, TEMbI AUCIMILIMHBL Jlexwmn | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paszen 1. KoMIuIeKCHBIE YUCIa M MATPHIIBI 2 2 23
Paznen 2. CucteMbl TUHEHHBIX ypaBHEHUIMA 1 1 22
Paszen 3. JIunelinble IPOCTPAHCTBA 1 1 22
Pasznen 4. Bektopsl 1 1 22
Paszen 5. Ipsmas Ha IIOCKOCTH 1 1 22
Paszen 6. IIpsiMast ¥ IIIOCKOCTH B IIPOCTPAHCTBE 1 1 22
Pasnen 7. Kpussie BTOpOro nopsiaka 1 1 22
Hroro B cemecTpe: 8 8 155
Hroro 8 8 0 0 155

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIWH,  CBSI3aHHBIX €  Oymymien
npodecCHOHATIBHON 1€ TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TEM JICKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Tabnuna 4 — CopeprkaHue pa3iesoB U TEM JIEKIIMOHHOTO IIMKJIA
Howmep paszpnena HaszBanue u conep:xkanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

1. IToHsATHE KOMIUIEKCHOTO Uncia. JIedCTBUS HaJl KOMIUIEKCHBIMH YHMCIIaMHU B
anreOpandeckoit ¢dopme. JlelcTBUs Haag KOMIUIEKCHBIMH YHCIAMH B
Tpuronomerpuueckoii popme. dopmyna Myaspa. V3pneuenue kopHs U3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Hajx marpuuamu. JInHenHas
3aBUCUMOCTh W HE3aBUCHMOCTb MaTpull. TpaHCIOHMPOBAHHME MAaTPHIL.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoictsa. ObpartHas MaTpuna. Pemenue npocreimmx
MaTpU4HBIX YypaBHEHUN. MarTpuyHblii METOX pEUICHUSA JIMHEHHBIX
ypaBHeHHUH. (2 gaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE 4HCa U COOCTBEHHbIE BEKTOPHI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 yaca)
3. Jlunelinple mnpoctpaHcTBa. OmnpeneneHue U npumepsl.  basuc u
KoopauHaThl. JluHeliHble  mpeoOpa3oBaHus. MaTpula  JIHMHEHHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JInHelHbple onepannu
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
CucremMbl KOOPIMHAT HA TFIOCKOCTH M B IPOCTpPAHCTBE (4 yaca)
CkansipHOE IPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPON3BENEHNE BEKTOPOB.
CwMmenraHHOe TPOM3BEICHNE BEKTOPOB. (2 yaca)
S. YpaBHeHMs] NpsIMOM Ha IUIOCKOCTH. 3ajaud Ha COCTaBJICHHE ypaBHEHUU




npsiMoi. (2 Jaca)

Yron Mexay npsiMbIMU Ha IUIOCKOCTU. PaccTosiHuE OT TOYKH A0 NMPAMOM Ha
iockocTu. Paccrosinne Mexay napasuieabHbIMU IPsIMBIMU. (2 yaca)

6. YpaBHeHHUsI IIIOCKOCTHU. 3a/laHue MPSIMOM B TpocTpaHcTBe. (2 yaca)

Yron Mexny INIOCKOCTSAMU. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM A0 IIJIOCKOCTH.
PaccrosHue Mexny nmapajiesIbHBIMU IUIOCKOCTSMH. Paccrosinue or To4ku
JI0 IIPSIMOM B ITPOCTpAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsiika. KanoHnueckre ypaBHeHHs KPHBOI BTOporo nopsijika (3 yaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuna 5 — [IpakTuyeckne 3aHATHS U UX TPYIOEMKOCTb

No
/o

TeMbl MpakTHYECKUX
3aHATHUN

DopMBI TPAKTUYECKUX
3aHITHHI

TpynoeMkocTs,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(qac)

No
paszeina
JIMCLIAI

JIAHEI

Cewmecrp 1

JencTBus Haj
KOMIUIEKCHBIMU
quCIIaMU B
anreOpanvecKoi
dbopwme.
Tpuronomerpuyeckas
dhopma
KOMIUIEKCHOTO YHCIIA.

Pemenue 3agau

JencTBus Haj
KOMILIEKCHBIMU
YHCIIaMH B
TPUTOHOMETPUUYECKOMN

hopme

Pemenue 3agau

JIuneiinpie onepanuu
HaJl MaTpULIAMHU.
TpancrioHnpoBanue
MaTpHl. Y MHOKEHHE
MaTpuIl

Pemenne 3agau

KonTponbnas pabota
Nel

Penrtenue 3anau

Brruncnenne
ONIPEAECITUTENEN.
OO6parnas maTpuria.
Perrenne MaTpuyHbIX
YPaBHEHUM.

Penrtenue 3anau

MarpuuHslii METON
pEILIECHHS CUCTEM
JIMHEMHBIX
ypaBHeHU. Meton
Kpamepa

Pemenne 3anau

Meron I'aycca

Pemenne 3anau

[

KoHnTtposbHas pabora

Pentenue 3anau




Neo2

Paznoxenue
BEKTOPOB 110 0a3ucy.
Brrunciaenue
KOOPJHMHAT TOYEK B
o01eit 1eKapToBoi
CHUCTEME KOOPJIMHAT.

Pemenune 3anau

10.

CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Pemenune 3anau

11.

BekropHoe u
CMEIIaHHOE
MIPOU3BEICHUS
BEKTOPOB

Pentenue 3anau

12.

Konrposasnas pabora
Ne3

Pemenne 3agau

13.

YpaBHeHUs npsaMoit
HAa IJIOCKOCTH.

Pemenne 3agau

14.

38.,[[21‘11/[ Ha NpsAMYHO
Ha IIJIOCKOCTH

Pemenne 3agau

15.

[IpsiMas 1 IIOCKOCTH
B IIPOCTPAHCTBE

Pemenue 3anau

16.

KonTponpsHas padora
No4

Pemenue 3anau

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEJICHEI B Ta0IHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

No

o/

HaumenoBaHue 1a60paTopHBIX paboT

TpynoeMKkocTs,
(dac)

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHKE/ BHITIOTHEHUE KypCOBOW PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIe /.

Tabmuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrostensHoOl paboThI
qac qac
1 2 3




H3yueHne TeOpeTHIecKoro Marepuasia

nucuuruael (TO) 40 40
Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO 45 45

ycneBaemoctu (TKY)

Jomamnee 3ampanue (J13) 40 40

KonTponbHble paboTsl 3a04HNKOB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrecraumu (I1A) 30 30

Bcero: 155 155

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHHIMA

KommuectBo
JK3EMIULIPOB B
Ug_ll_nill;/ec bubnmorpaduueckas ccpiika Oubmoreke
(KpoMe SEKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK Bbexnemuriera JI.A., [lerposuy A.1O., UybGapos N.A. 200
22.151 642 COOpHUK 3a7a4 110 aHAIUTHYECKON T€OMETPUH U
TUHEeHoi anrebpe: Yueo. mocooue / [lox pen. 11.B.
beknemuera. — 2-e u3z., nepepad. — M.: DUSMATIIUT,
2006. — 496 c.
YK KazakoB A.5l, Makaposa M.B. Marematuka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | Beknemues, JI.B. Kypc ananutiHueckoil reoMeTpun 1 ObC Jlanp

m/book/58162 JTMHEHHOHN anreOpsl. [DNeKTPOHHbIH pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | beknemuiiera, JI.A. COOpHHUK 3a1a4 110 aHATUTHIECCKOH 9BC Jlans
m/book/72575 TEOMETPHH U JIMHEHHOM anredpe. [DIeKTpOHHBIH pecypc]
/ J1.A. Bexnemurena, JI.B. bexnemumes, A.1O.
[letposuy, N.A. UybapoB. — Dnektpon. nan. — CIIO. :
Jlans, 2016. — 496 c.

http://e.lanbook.co | HoBukos, A. 1. Havana iuHeiHO# anreOps 1 OBC Jlaub
m/book/71997 AHAJTMTHYECKas TeOMETPHS : yuebHoe mocodue / A. 1.
HoBuxoB. — Mocksa : DU3MATIIAT, 2015. — 376 c.

https://e.lanbook.c | Matemaruka. 3a1a4n MOBBINICHHON TPYIHOCTH JIJIsI OBC Jlaub
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / M. B. MBanos, O.
K. UBanosa, O. A. OkxyHeBa, H. A. TonueHHUKOBA ; 0OA
penakuueii U. B. IBanosa. — Cankr-IletepOypr : Jlans,
2019. — 156 ¢



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

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS 9BC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 IMpunyrxkas, . 1. YepHsix. — 5-¢ u3a-e, UCOp. u A0, —
HoBocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Bexmemuies, /1. B. Kypc aHanuTuueckoi reOMEeTpUu U 9BC Jlaub

om/book/58162 JHMHEHHOW anreOpsl : yueOnuk / /1. B. bexnemures. —
13-e w3n., ucnp. — Cankr-IlerepOypr : Jlans, 2015. —
448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas matematuka. JInHeitnas SBC Jlaus
om/book/48192 anreOpa U aHaJTMTHYECKAst TEOMETPHUs : yueOHOe mocodue
/ II. C. I'eBopksiH. — Mocksa : DU3MATIINT, 2011. —
208 c.
https://urait.ru/bco | Jluneitnas anreOpa 1 aHAIUTHYECKAsI TEOMETPHS:
de/436467 yueOHHK U TPakTUKyYM uist By30B / E. . [lnoTHHKOBa, A.

I1. MBanoB, B. B. JlorunoBa, A. B. Mopo3oBa; nof
penakuuei E. I'. IlnoTHukoBoil. — MockBa:
M3parensctBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHaJIMTUYecKasi TeOMeTpusi: yueOHoe ocodue s
By30B / . X. CabutoB, A. A. Muxaies. - 2-¢ u3.,
ucnp. u non. - Mockpa: U3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aiaredpa u
00de/434042 aHanuTH4YecKast reomeTpusi. COOpHUK 3a1aHUM:

yueOHoe nocobue it 0akanaBpuara U CreluaaIuTeTa
[ E.T. ITaxomoga, C. B. PoxkoBa. - MockBa :
W3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6ue as By3oB / E. H. JIyosiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : U3natenscTBo
IOpaiit, 2019. - 150 ¢

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTn «HTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JIUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

http://www.math-net.ru OO0mepoccuiicKuii MaTeMaTHIECKHA TOPTA
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuensr nHPOPMAITMOHHBIX TEXHOIOTHI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOIb3YEeMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp UCONIB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne i/t Haumenosanmue

He npenycmotpeno



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

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 | YueOHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. 'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBBIX U HHAUBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUUYECKHE CPEJICTBA O0YUICHUS, CITy>Kale s
npeacTaBiIeHus yueOHO# nH(popMary OOIBIION ayAUTOPUH;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YyeOHas aynuTopus AJis NPAKTHUECKUX 3aHATUH, 3aHITHIA yi. 'actenno, 1. 15,
CEMUHAPCKOT0 TUIIA, TPYITIOBBIX U UHIUBUIYAIbHBIX
KOHCYJbTAIIUH, TEKYILIETO KOHTPOJIS U TPOMEKYTOUHOMN
arrectaruu. OcHamenue: Crnienain3upoBaHHast MeOelb;
TEXHUYECKHUE CPEJICTBA OOyUEHUSs, CITy>KaIHe TS
npecTaBieHus yueOHoi nHpopmanyu 00abII0N ayJUTOPHUH;
MIEPEHOCHOM HaOOp IEMOHCTPAIIMOHHOTO 000PYIOBaHUS

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnuu Hepequb OLICHOYHLIX CPCACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloNIMMHCS TPUMEHSETCST 5S-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUHN

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

5-0auibHas mKana




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJ0 000CHOBBIBAET U apI'yMEHTHPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
XODOLLION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNUiicss YCBOMJI TOJIBKO OCHOBHOM MPOIPAaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B TMPAKTHUYECKOM TNPUMCHCHUU 3HAHUHN
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIAJICET CHCTEMOH CIeIMaTu3UPOBAHHBIX MOHITHA.
— oOyyaromuiicss HEe YCBOWJ 3HAYUTENBHON 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPHU
«HEYIOBJIETBOPUTEIIHLHOY ’
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He (OpMYIUPYET BHIBOAOB U 00001IEHUI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHNUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne ni/m [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa HHKATOPA
YK-2.3.1
3ananue 1.
1) BbIUHCITUTH MPOU3BEICHHE KOMIUIEKCHBIX YHCET B
anrebpandeckoi popme 3amucu
(54 2i)=(6 +5i)
1. Otset: 20+37i

OTBer:

2) BepHo 1u yTBepkaeHue: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpanyeckoit popme
3alKcH paBHa POU3BEACHUIO IEHCTBUTENBHBIX YacTen
COMHOXHUTEINEH». OTBET apryMEeHTUPYUTE.

HeBepHo (BepHBIM 0TBETOM SIBJISIETCS




yTBep:kaeHue: «JledicTBUTeJbHASE 4YacTh TMPOU3BeEACHUSA
KOMILUIEKCHBIX 4HceJl B ajredpaumyveckoii ¢gopme 3anmcu

BBIYHCJISIETCSA KaK pa3HOCTh NPou3BeIeHUus
AeHCTBUTEJbHBIX YACTell U NMPOM3BeeHUs] MHUMBIX YacTeil
COMHOKHTeEJIEH»).

3amanue 2.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

OrBer: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEN B alNre0pandeckoit popme
3aMKCH BBIUUCISETCS KaK pa3HOCTh MPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOHUTenen». OTBET apryMeHTUPYHUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISICTCH YTBep:KIeHHUe:
«/leiicTBUTEe/IbHAST 4YaCTh MNPOU3BEIEHUA KOMILJIEKCHBIX
ynces B ajredopamyeckoii gopme 3anucH BbIYNCASETCS KaK
Pa3HOCTHL NPOU3BeJAeHUs JAeHCTBUTEJbHBIX 4YacTedl H
NMpou3BeeHUs MHMMBbIX YacTell COMHOKUTeJIE»).

3aganue 3.
1) BbIYMCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit opme 3arnucu
(7 + 4i) = (4 —3i)

OrBer: 40-5i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckoit popme
3aIUCHU BBIUMCIISAECTCA KaK CyMMa IIPOU3BEACHUS
JICCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOXHUTeNnen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHO (BepHbIM OTBETOM SIBJISICTCSI YTBep:KICHHE:
((I[eﬁCTBHTEHbHaH YacCTb MPOU3BCACHUA KOMINUVICEKCHBIX YHCEI B
ajredpanyecko (popMe 3alMHCH BBIYHCISCTCH KAaK Pa3HOCTH
IPOU3BECICHUSA HeﬁCTBHTeﬂbelX yacted ™M IMPOU3BCACHUSA
MHHMMBIX YaCTeil COMHOKMTEIel»).

3ananue 4.
1) BbIYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(9 — 4i) # (8 — 5i)

OrBer: 52-77i

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckoit popme
3aIIUCHU BBIYHUCIIAETCS KaK MPOU3BEICHNUSI MHUMBIX YacTeil
COMHOXHUTEJEH». OTBET apryMEeHTUPYITE.




Oteert: Hegepno (BepHBIM 0TBETOM SIBJISIETCHA
yTBep:kaeHue: «JledicTBUTeJbHASI YACTh INPOM3BEAEHUS
KOMILUIEKCHBIX 4HceJl B ajredpamveckoil ¢opme 3anmcu

BBIYHCJISIETCHA KaK Pa3HOCTH Npou3BeIeHUus
NeHCTBUTEJbHBIX YACTel M NMPOM3BeeHUs] MHUMBIX 4acTeil
COMHOKHTeEJIEH»).

3aganue 5.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(94 6i) % (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxkaeHue: «IIpousBeeHne KOMIUICKCHBIX YHCEI
B aireOpanyueckoil popme 3amrcu MOXKET OBITh BBIUYMCIIEHO II0
NpaBUIy BBIYUCICHHS TPOM3BENEHUS MHOTOWICHOB» OTBeET
apryMEHTUPYWUTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTBIBATh, YTO i°= - 1)

3agaHue. VK-2.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T a - T -
OTtBer: 35((‘05‘5 + i sin E) = 35i
2) BepHo nm yrtBepkIcHHE: «JIJsi BBIYMCICHHS MPOM3BEICHHUS
KOMIUIEKCHBIX ~ YHCeJl ~ HeoOXOoAMMO  3amucatb UX B
anreOpanyeckoM Buje». OTBET apryMeHTHpYHTE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpn BBIYMCICHUHM NPOU3BEACHHS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pe3yJjbTrara
BBIYHC/IAETCH KaK INpPOHM3BeJeHHe MOAYyJell MHOXKUTeJeHd, a
apryMeHT 4HMcJIa PAaBeH CYMMe apryMEHTOB COMHOKHUTeJIei»).
3ananwue. YK-2.V.3
1) BbruucauTh YacTHOE KOMIUIEKCHBIX qucen B

TPUTOHOMETPUIECKOU (hopMe 3amucHu.
g m
10{cos—+1i sin—
Zy ( 3 + zj

Z, S[CGSE-I-I'Z:'H,E)

OtBer: 2 (rnsg + i sin E) =3+

2) Bepno 1m yrBepikaeHue: «IIpi  BBIYMCICHHH YaCTHOTO
KOMIUTCKCHBIX 9HCENl MOJYJIb ¥ apI'yMEHT Pe3yJIbTara sSBISIOTCS
pesynbTaTtaMu ACNCHHUs MOIYIIS ISUMOTO Ha MOIYJIb JACIHTEsS

¥ apryMeHTa JeIUMOro Ha apryMeHT neiutens». OTBeT
o0ocCHYIiTE.




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEpP KIeHHUE:
«IIpu BBIYMCIEHHMH 4YACTHOI0 KOMILIEKCHBIX 4YHCeJl MOAYJb
pe3yJbTaTa fABJsSeTCSl Pe3yibTaTaM JieJIeHUs1 MOAYJIsl 1eJIMMOr0
Ha MOAYJIb [JeJINTeJIsl, 4 aAPpryMEHTOM - Pa3HOCTh apryMeHTa
JAeJTUTeJIsl U APTyMEHTA 1eJTUMOT0»).

Kaxk na3piBaercst hopma 3amicy KOMIUIEKCHOTO YHCIIa, HMEIOIIAs
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOW 3aluCH |z| u (7

OT1BeT: PopMa 3aNUCH KOMILJIEKCHOTO YMCJIa, MMEKIIasi BU/T
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPUUYECKOI, Ie |Z| —
MO/YJ1b KOMILUIEKCHOT0 YHCJIa, () — APTYMEHT KOMILJIEKCHOT0
yucaa

VYK-2.B.2

PesymnbTar kakoi onepanuy HaJ KOMIDICKCHBIMH YUCIIAMH MOKET
OBIThH 3aIIMCAH B BUJE

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

OtBeT: B TakoM BH/Ie MOKeT OBITH 3alIHCAHA ONIePaNUs
YMHOKeHUsI KOMIJIEKCHBIX YHCeJT Z1 U Z2.

OIK-3.11.1

Pe3ynbrar kako# onepanuu HaJl KOMIJIEKCHBIMUA YUCIIaMH MOKET
OBbITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OTtBeT: B TakoM Buae MoxkeT ObITH 3aNIMCAHA ONEPALUS
JAeJeHus] KOMILIEKCHBIX YHCel Z1 U Z2.

VK-2.3.1

3ananue 1.
1) KomrutekcHoe 4ncio Z 3amucaHo B aredpanveckoil u B
TPUTOHOMETPHUUECKOHN opmax:

v 3 1 T T
£ = ?+ i E = 'J.{cusE-l—:'s:'nE]
Haiinure 12-10 crenens yucia Z
OTtset:1

2) Kakyro dpopmy 3anucu dncna Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: IIpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNleHb OoJiee
PALMOHAJIBLHO UCIIOJIL30BATH TPUTOHOMETPUYECKYIO (hopMy
3aNMCH U AefiCTBOBATH MO CJEeAYIOIeMY NpPaBuiIy: NPH
BO3Be/leHNH KOMILIEKCHOI0 YHCJa B CTelleHb MOYJ/Ib YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, apIYMEHT YMHOKAeTCsl HAa
NnoKa3areJib CTeleHH.
EcJin ke ncnonb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0IMMO B JaHHOM cJiy4ae 12 pa3 yMHOKHTBH YHCJIO CAMO Ha
ceos.

3amanue 2.
1) KommuiekcHoe 4rcino Z 3anmucano B areOpandeckon 1 B
TPUTOHOMETPHUUECKOH opmax:
m T

Z=54+i3/3= 10(cos + isin )

Haiinute 3-10 cTeneHs uncia 7
Ortser: -1000

YK-2.V.1




2) Kakyro ¢popmy 3amucu yrcia Bbl HCIoab30Ban? O00CHYyHTE
CBOM BBIOOP
Ortsert: Ilpu Bo3BeAeHNHM KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PALMOHAJILHO MCI0JIB30BATH TPUTOHOMETPHUUYECKYI0O hopMy
3anMcH U eficTBOBATH MO CJIeAyI0IeMy NPaBuiIy: NPH
BO3BeJIeHNHM KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJIb YHCJIa
BO3BOJUTCS B 3Ty CTeNeHb, APryMEHT YMHOKaeTcs Ha
MoKa3aTeJib CTeNeHH.
Ecau e ucnosab3oBath ajaredopanyeckyro ¢gopmy 3anucu, To
He00X0UMO B JAHHOM cJIy4yae 3 pa3a yMHOKMTH YHCJIO CAMO HA
ce0st (MM UCOJIBL30BATH (DOPMYJIYy COKPAIIEHHOT0 YMHOKEHMSI)

3amanue 1.
1) Haiitu matpury C = 44 + 3B ‘. roe

2 -2
PPNCE,
OtBer:
10 -3 17
C=(—1ﬂ 21 —21)

2) BeibepuTte u3 crincka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
OtBer: b) Wolfram Mathematica

3agadue 2.
1. Haiftu matpuny C = 44 — 5B rnie

2 -2
1 4 2
A=( ]B=(—1 4)
-1 3 —4
3 —3
OTtBer:

c=(s 5 1)

2. BwiOepuTe u3 cnricka nupoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITh MPUMCHCHBI JIs1 pCHICHUSA r[[a.HHOI\/'I 3aJa4i.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

3amanue 3.
1. Haiitu matpuny C = 24 + 3B, e

YK-2.¥.3




—4 -3
OrtBer:
_( 8 5 —8
€= (—m 18 —15}
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA I[aHHOﬁ 3aJavdu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Orser: b)  Wolfram Mathematica
3ananue 4.
1. Haiftu matpuny C = 34 — 5B, rzie

1 -2
a-(4 3 2e-(a 5)

—3
Ortser:
_ (-2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPHIE MOTYT

OBITH MPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3aJa4du.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 5.
1. Haiitu matpuny € = 44 + 3B rze

1 -2
a4 4 2)e-(a )

-3

OTtBeT:

(7T 13 17
€= (—14 24 —25}
2. Bribepute u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPUILIAMHU.

A+0=...
OTtBer: A
2. 3anuiuTe pe3yNbTaT ACUCTBUIA HAJ MaTPUIIAMU

A+ (-A)=
Ortger: 0
3. Ilponomxure Gpopmyiy

VK-2.B.2




7(A+B)=
Otger: 7A+7B
4. Tlpopomxute GhopMyny

5A-5B=
Oteet: 5(A-B)
5. Tlpomomxute hopmyiny

2 X(4A)=
OtBer: SA

10.

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

B _ 2 5
-6 53050 3)
OtBeT:

—8 4)

AB =
[14 18
2) Bribepute U3 crircka E(POBBIE CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JUIsl pellieHus JaHHoU 3agaun. O6ocHyiiTe
BBIOOp 1TM(POBOTO CpeicTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM pelleHus JaHHOo# 3axa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOLIee
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3agadue 2.
1) Haittu npousBeaenue matpun 4 * B, rae

L 4 3
A=('i' 32 03) B=(1 —2)

3 0

OTBer:
—-11 4

AB = ( S 3)

2) Bribepute u3 crnricka mupoBbie CPEACTBA, KOTOPHIE MOTYT

OBITh MMPUMCHCHBI JIS pCIICHUS JIaHHOM 3aJa4M.

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHeHbI JAJ1s pellleHUus TaHHOH 3aaa4u oTHOcUuTcss Wolfram
Mathematica- mporpaMMHoe o6ecneuenne, BKIOYAIOIIEe

OIK-3.11.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

00J1b11011 HAOOP MaTeMaTHYeCKUX GYHKIIMH B TOM YHCJIe
CHCTEMY KOMIBIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OTtBerT:
—6 6O
AB = [13 —3)

2) Bwibepure u3 crcka 1uQpoOBbIC CPEICTBA, KOTOPHIC MOT'YT
OBbITh IPUMEHEHBI JJIS1 PEIIEHUs JTaHHOM 3a1a4H.

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

Oteer: K nudpoBeIM cpeacTBaM, KOTOPLIE MOI'YT ObITh
NpuMeHEeHbI JJIs pelleHus Jannoi 3agaun oraocurest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEe
00J1b1I011 HA0OP MaTeMaTHYeCKHX PYHKIHMH B TOM 4YHCJIe
CHCTEMY KOMIILIOTEPHOM aJredpbl, OpPHEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYHCICHUAMHI U
BH3YAJIbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiitu npousBenenue Matpuil 4 * B, rie

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_[—11 6
AH_( 4 22]

2) BriGepuTte u3 cnucka nudpoBbie CPeaCTBa, KOTOPbIE MOT'YT OBITH
NPUMEHEHBI [Tl PeIIeHHs JaHHOM 3a1a4u.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOM 3a1a4u oTHocuTcs Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
0016111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OpMEHTHPOBAHHYI0 HA
MOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 5.
Haiitu npoussenenue marpun 4 * B rre



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Otser: | 14
AB = (—z 11)
2. BeiGepuTe U3 criucka nudpoBbIe CpescTBa, KOTOPBIE MOTYT OBITh
NPUMEHEHBI [Tl PEIICHHs JTaHHOM 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I01 HAOOP MaTeMaTHYeCKHX PYHKIMHA B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOH aJIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BIYUCIEHUSIMU H
BH3YAJIbHBIM CONPOBOXKIEHUEM.

11.

3amanue 1.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHYWHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Otser:

J1s TOro 4toObl BHIYUCIMTH ONpeAeMTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEJAEHHUS IJIeMEHTOB IJIaBHOM THATOHAIH
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3aganue 2.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
2 3 ‘

P

Ortger: -22
2) OO0oCHYITE KaK BBIYHCIIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otsert:

JI1s1 TOro 4To0bl BBIYMCJIMTH ONpeleJuTe] b BTOPOro NMOpsaKa
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW JANMAroHaIn
BbIYeCTh MNPOM3BEJACHHE JJIEMEHTOB BTOPOil  (1M0004HOI)
JANATOHAJIN

3amanue 3.
1) Haiitu onpenenutenb 2-ro MOPsIKa MaTPHUITBI

5 5l
5 8

OtBet: 23

VK-2.3.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

2) OO0ocHY#HTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BLIYHMCIUTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeeHUS 3J1eMEHTOB IJIABHOM JUATOHAIHN
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

3ananue 4.
1) Haiitu onpenenuTeb 2-ro MOpsaKa MaTPHUIIbI

s ol
—14 —8
OtBert: (

2) OO0oCHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpedeuTe/]b BTOPOro MopsiAKa
He00X0MMO U3 NPOU3BeJeHHs 3J1eMEHTOB IVIABHON 1HMArOHAJIM
BbIYeCTh MpPOM3BeJAeHHE 3JJIEMEHTOB BTOPoOil  (1M0004HOI)
ANATrOHAJIN

3agaHue 5.
1) Haiitu onpenenutens 2-ro MOpsiIKa MaTPUILBI
o 3l

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEIEIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4rodbl BHIYMCJINTD ONpeesinTe/Ib BTOPOro Mopsiaka
He00X0IMMO U3 NMPOU3BEICHHUS JJIEMEHTOB IJIABHON NHATOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHE 3JIeMEHTOB BTOpOi (M0004HOIN)
AAATOHAJIN

12.

1 2 -1
3aganue: nana matpuna | 3 1 2
4 -2 §
Haiinute anreGpanyueckue JOMOTHEHUS:
1. 4y,
OTtser: 9
2. Ay
Oteer: -7
3. Aj,

OTtBeTt: -5

YK-2.V.1




4. 14.:3
Otser: 10
5. Aj;

OTtBer: -5

13.

UeMy paBeH ompeaeauTenb TPEYroabHOU MaTPUILbI?
OT1Ber: onpeaeanTe b TPEYroJbHOI MaTPUIIbl PABEH
NPOU3Be/IEHUIO YJIEMEHTOB IJIABHOM JINAaroHAJIN.

YK-2.¥.3

14.

O6o3HauuM Ay, A, ..., A, — CTPOKH MATPUIIBI M1 .y o o By -
JECUCTBUTENbHBIC YUCIIA.
Ecnu cymecTtByer Takoil Habop uuces, cpeid KOTOPBIX €CTh XOTs-
OBI OJTHO YUCJIO OTIUYHOE OT HYJIS, U TIPH STOM JIMHEHHAS
KOMOHMHAIMS CTPOK MATPHIIBI C 3TUMHU YHCTIAaMH paBHA HYJEBOI
CTpPOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM ciiyuae Ha3bIBarOTCSl CTPOKU MATPHUIIbI?

OtBer: Takne cTPOKH MATPHIBI HA3BIBAIOTCS JTHHEHHO
3aBHCHMBIMH

VK-2.B.2

15.

I[IycTs MaTpuibl A U A™ yI0BIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eauununas MaTpHIia n -ro NOpsIKa.
Kak Ha3pIBatoTCS Takue MaTpUIbI?

Oteer: Takne MaTpuIbI HA3BIBAKOTCA 00PATHBIMH MATPHULIAMH
10 OTHOIIEHHIO APYT K ApPYry (A — oGparHas Kk A, u A —
o6partHas K A™Y).

OIK-3.71.1

16.

3amanue 1. Haiitu matpuiy X u3 ypaBHenus 4 * X = B, rne
4= (:; i) 5= (—_1?? :g]

OTBeT:l )

x=(5 5)

3ananue 2. Haittu matpuiy X u3 ypaBuenust A * X = B rne
a=(5 2) 5= )

OrtBer:

x=(3 %)

3az[aHHel3. H;.ﬁTPI ManI/IL[{ﬂX u3 :}Ir/paBHCHI/ISI A=X =F rne
;1:(2 —4} 5= 14 12)

OT]?.eT:1 .

x=( 5

3az[aH1iIe 4. Igaﬁm Mané/IHy g u3 ypaBHenus A = X = B rne
4= (3 :?) 5= (29 19)

OTBer:

VK-2.3.1




x=(5 4)

3amanue 5. Halitu matpuiy X u3 ypaBHenus 4 * X = B, rne
4= @ :g] 5= @.i 152)

OrtBer:

x=(5 %)

17.

Kak Ha3piBaeTcs cuctema anreOpanyeckux ypaBHEHHM, KaXI0€e U3
KOTOPBIX SIBJISICTCS JIUHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHH HA3bIBAETCSl CHCTEMOM
JIMHENHBIX ajJire0panyecKux ypaBHeHHil

YK-2.V.1

18.

Kakue MeTo/bl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHU BaM U3BECTHBHI?

OtBer: MeToabl pelIeHUs1 CHCTEM JIMHEHHBIX ajJaredpanvecKux
ypaBHeHuii: MmeTtoa Kpamepa, meton I'aycca, MeTox MaTpHYHBIX
YPaBHeHHIi (C MCIOJIb30BAHHEM 00PAaTHOM MATPHUIIbI).

YK-2.¥.3

19.

CpaBHuTE yC10BUS IPUMEHEHUSI METO/I0OB PELIECHUS CUCTEM
JUHENHHBIX ypaBHeHUH. Kakoil MeTos pereHust CuCTeMbl IMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Clid
OIIpeIeIUTENb MAaTPHULIbl CHCTEMBI PaBEH HYJIIO?

OtBer: Eciu onpegeanresib MATPULBI CHCTEMbI PABEeH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHEHHBIX ypaBHeHuil ['aycca, npyrue Mmeroasl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATHLCH NPH YCJIO0BHH, YTO MATPHLIA CUCTEMBI
KBaJPaTHAsA M ONPeIeJIUTE]b €€ He PaBeH HYJII0.

VK-2.B.2

20.

CpaBHuTE yC0BHs NIPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJAPaTHON?

Oteer: Ecin MaTpuua cucremMsbl He KBaJipaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUSA
CHCTEMBI JIMHEHHbIX YpaBHenuii I'aycca, npyrue MeToasnl
(merox Kpamepa n MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NPUMEHATBLCA NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBA/IPATHAS M ONIpeJe/IMTe/b ¢ He PABEH HYJII0.

OIIK-3./1.1

21.

ITpu KaKOM yCIIOBUM OJTHOPO/IHAsA CUCTEMA JIMHENHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHHBIX YPABHEHHMI HMeeT
HeHYJIeBOe pellleHNe TOIAa U TOJbKO TOI/a, KOrjaa eé panr
MEHbIIE YHCJIA HEM3BECTHDIX.

VK-2.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
KaKJasi TOUYKa Ha MJIOCKOCTH OIPEAETSAETCS IBYMS YHCIAMU -
MOJIIPHBIM YIJIOM U MOJISIPHBIM paguycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-2.V.1




23.

Kaxk Ha3bIBaeTcs cucremMa KOOpAUHAT, B KOTOPOM Ka)/aast TOUKA B
IPOCTPAHCTBE ONpeaenseTcs Tpems yuciamu - (I, 6, ¢), rae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OTtBer: Takasi cucTeMa KOOPAUHAT Ha3bIBaeTcsi chepudecKoi
CHCTEMOI KOOPAUHAT.

YK-2.¥.3

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH 0TPE30K.

VYK-2.B.2

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAACT C €ro
KOHI[OM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBNAJAET C €r0 KOHI[OM,
HA3bIBAETCS HYJE€BbIM BEKTOPOM.

OIK-3.71.1

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
Oter: CkajsipHOe NpoU3BeJAeHNE BEKTOPOB onpeae/sieTcs 1o

dopmye lal = |E| * COS @

YK-2.3.1

27.

[To xakoit popmyse BBIYUCIACTCS CKATSPHOE MPOU3BEICHHE

BEKTOPOB @ M b , €CIIH M3BECTHBI KOOPJMHATHI BEKTOPOB B
nekapToBoi cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkansipHoe npou3BeleHUe BEKTOPOB OMNpeaessieTcs 1Mo
dopmyne a b, +a,b, +a b,

YK-2.V.1

28.

I[To xakoil popmysie BBIYUCIAETCS BEKTOPHOE POU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, z)?

OtBer: BekTOpHOE NpoN3BeAeHHE BEKTOPOB ONpPeEAeIseTCs 10
dhopmyie
(Y
Xy M 5
Xo Vo  E,

VK-2.V.3

29.

ITo kakoit popmyiie orpeensercss MOayJb BEKTOPHOTO
MIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MoayJis BeKTOPHOIO NPON3Be/ICHUS

BeKTOPOB onpexesiercs o opmy.e |al = |b| = sin(ab)

VK-2.B.2

30.

Yemy paBHO pacCTOSHHE OT TOYKH JI0 IPSIMOI?
OTtBeT: PaccTosiHue OT TOYKHM /10 IPSIMOM PABHO JJIMHE
NneprneHInKYyJIspa, ONYIMEHHOr0 U3 JAHHOW TOYKH HA NPAMYIO.

OITK-3.]1.1

31.

Baganue 1. CocraBUTh ypaBHEHHE MNPAMON MPOXOAANIEH uepes
x+2 y—9

Touky M(2,4) v nepreHuKyISPHON IPAMOA — T i

OtBer 3anucarth B BHJAE YPaBHEHHs NPSIMOM C  YIJIOBBIM

K03 ULIEeHTOM

Ortser:

¥y=-1,25x+6,5

3amanre 2. CoCTaBUTh ypaBHEHHUE MPSMON MpOXOAsIIe uepe3
TOUKY M(1,—4) u HEPIICHIUKYIIAPHOM psIMOi
—4x—5y+14=0,

VK-2.3.1




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIeHTOM

Otsert:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MNPSIMON MNPOXOASAIIEH uepes
x+1le  y—9

touky M(—1,—3) u napawiensHoO mpsMoit

—4 -5
OtBer 3ammcaTh B BUAC YpaBHEHHS TPSMOW C  YIJIOBBIM
K03 uUImeHTOM
Otser:

¥y=1,25x—1,75

3amanne 4. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes

touky M(1,—1) u nepreHauKyIAPHON npsiMoit ¥ = —5x + 2.
OtBer 3ammcarh B BHJAC YPaBHEHHS TPSIMOW C  yIJIOBBIM
ko3 urmenToM

Otsert:

¥y=02x—-1,2

3amanue 5. CocTaBUTh ypaBHEHUE MPSIMON MPOXOIAIIeH uepes

. X+l y—6
Touky M(3,1) u nepreHIuKyISIPHON IPAMOiA — - i
OtBer 3anmcaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM
KO3 HUITIEHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

Kakum ypaBHEHHEM OMUCHIBACTCS TUIOCKOCTD B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

OTtBeT: B 1ekapTOBBIX KOOPANHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YpaBHEHHE IIOCKOCTH)
Ax+By+Cz4+D=0

YK-2.V.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
MapajuIeIbHOCTH MPSAMON U TIIOCKOCTH.

Otser:

Jast Toro, 4ro0bl NMpsiMasi U MJIOCKOCTh ObLIM NMapajijiejbHbl,
HeO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTH ¥  HANPABJAKOIIMIA  BEKTOp MNpsaMoii  ObLIM
MepueH MKy JISPHbI.

YK-2.¥V.3

34.

KakuM ypaBHEHHMEM ONMCHIBAE€TCS MpsiMas, MPOXOASAIIas uepes
TOYKY (X0, Yo, Zo) M HMeEOIas HaMpaBIAOMUNA BEKTOp C
koopaunatamu (I, m, n)?

OTBeT: YpaBHeHHe NPSIMOi, MPOXo/silliel Yepe3 TOUYKY (Xo, Yo,
Z0) 1 MMeIOIIasi HATIPABJISIOINUI BeKTOp ¢ KoopauHaramub (I,

m, N) uMeeT BUJ x_{xn =2 _ %
m mn

VK-2.B.2

35.

Kakum ypaBHeHHEM OMUCHIBAETCS MpsiMasi, TPOXOIALIas Uepe3 JIBe

OIIK-3./1.1




TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBeTr: YpaBHeHUe NPSIMOii, IPOXOsilIeil Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31

¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©*MeeT BU]

36.

Kakum 006pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
MJIOCKOCTEM?

OTBeT: YpaBHeHHe ABYX IlepeceKalouXcs MI0CKOCTeH — 3TO
YPaBHEHHE NPSIMOii B IPOCTPAHCTBE

YK-2.3.1

37.

C nmoMoipIo Kakoi hopMysTbl MOKHO HAUTH YTOJ MEXKTY

IpsIMbIMU?

OTBeT: yroJ Me:kay NpsiMmbIMH MOKHO HAaliTH U3 ()OPMYJIbI
arvag

|ﬂ__|'i|T_|l, rae iy M fi; — HAmpPaBJIAOIINEe BEKTOPbI
1 2z

COs@ =

NMPAMBIX

YK-2.V.1

38.

Hopwmaib k mockoctu umeet koopauHatel (A, B, C); koopauHaThI
HaIMpaBJIoIIEro Bekropa npsmoit (I,m,n)/

C nomo1ibio Kakoil popMyIibl MOKHO HAMTH yroi Mexay NpsiMoi 1
IJIOCKOCTBIO?

OtBeT: yrosa Me:xay nNpsiMoOi M IJIOCKOCTHIO MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAZ + B2 + C2NI24+ m? + n?

YK-2.¥.3

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PACCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

Otget: PaccTosiHue OT TOUYKM /10 MJIOCKOCTH PABHO
|Axy+ By, + Cag+D|
Ny
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

, e (A, B, C)- xoopauHaThl HOpMaH K MJIOCKOCTH

VK-2.B.2

40.

Hanuinre kaHOHUYECKOe YpaBHCHHEC 3JIJIMIICA.

OtBer: KanoHn4yeckoe ypaBHeHHE YJLIMIICA HMEET BH/I
2 2

x ¥

al b2

OIIK-3./1.1

41.

Hanumure kaHoHHYeCcKOe ypaBHEHUE TUIIEPOOPBI.

OtBer: KanHoHN4YecKoe ypaBHeHHE THNEPO0JIbI HMeeT BUJ
2 2

X ¥ 1

a® b?

VK-2.3.1

42.

Hanummure kaHoHUYeCKOe ypaBHEHHUE MapaboIibl.
OTtBer: KaHoHMYecKkoe ypaBHeHHE Mapado0Jbl HMeeT BUJI
y:=2px

VK-2.V.1

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.

Ne /m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO




IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil TepeyeHb TEM I KypCOBOTO POSKTHPOBAHMUS/BBITIOTHEHUS
} KypCOBOH pabOThl

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6ymia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii epedeHb BOPOCOB ISl TECTOB
n/a WHIUKAaTOpa
1 | Jlana matpuna 1)  as YK-2.3.1
2 .
A=( ).
flzy  Qag 3) a
11
E€ anreOpamyeckoe
JIOTIOJTHEHHE Ass 4)  —ay
PaBHO... OtBer: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPaBUJIBHBIN OTBET W 3alMILIWTE APTyMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

2 | U3 mpuBenéHHBIX d,, diz SRR
a a
MaTpull oOpaTHbIE 1) 21 22
0 as
CYLLECTBYIOT y
MaTpHII. .. 0 0 ag
2) |0 0 ay
0 0 ag

A3 Ay3 Ay
3) 0 a;; ay;

0 0 ag,
Q) @1z g3
4) (ﬂﬂ dzz a3 )
0 0 0
OTtBet: 3)

(Uucrpykuus: IlpountaiiTe Tekct, BbIOEpUTE

[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaknm meromom | 1) T Kpamepa VK-2.V.3
MOYKHO peIuThH 2) K. ®.Taycea
CHCTEMY,
OTIPE/ICTNTEIh 3) ¢ HoOMOIIBI0 0OOPAaTHOW MATPHIIBI
OCHOBHOW  MaTpHI[bl 4)  mo0BIM CIIOCOOOM
KOTOPOM PaBEH HYJIIO
OrtBer: 2)
(Unctpykuus: Ilpountaiite TekcT, BbIOEpUTE
MPABUJIBHBIMA OTBET W 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
Cucrema coBmectHa | 1)  Ooubiie 1 YK-2.B.2
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MAaTPHIbI CHCTEMbI PaBeH
KOTJa. .. PaHry paciIMpeHHO MaTPHIIbI
CHCTEMBI
3) panr paseH 0
4)  panr paseH |
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
JIs BeKTOpOB 4@ M b | 1) BeKTOpHI MepHeHIMKYISPHEI OIIK-3.11.1

BBITIOJITHATOTCA

YCIIOBUS:

be _ by _ bg

2y Gy dz

Torjga....

2) BEKTOPbI MapalieIbHbI

3) BEKTOpbl HE MOTYT JIe)KaThb Ha OIHOMN
IpsAMOi

4) BeKTOpPBI

Otget:2) 4)

JexarT Ha OJHOH NpAMOH

(Muctpykuus: Ipounraiite Tekct, BbIOepUTE
IIPaBWJIBHBIE BapUAHThl OTBETOB U 3aIllULINTE
BBIOOP

apryMeHTHlI, 000CHOBBIBAIOLITHE

OTBETOB)




Bexkropnoe 1)  KoJUIMHEApHOW IUIOCKOCTH, B KoTopou | YK-2.3.1
MIPOU3BEICHUE JeKaT NePEeMHOKaeMbIe BEKTOpa
BEKTOPOB a I b — »To 2) mepHneHJAMKYJSAPHbIA IUIOCKOCTH, B
KOTOPOii JIeXKaT TMepeMHOKaeMble
BEKTOP. .. BEKTOpPbI
3) HyneBou
4)  coBmajaroIni c OJIHUM u3
MIEPEMHOKAEMbIX BEKTOPOB
OrtBer: 2)
Nucrpykmust: Ilpouuraiite TEKCT, BBIOEpUTE
YK )
MPABWJIBHBIM OTBET W 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
PaccrosiHue OT TOYKH 1) |Axg+Byp+C] YK-2.V.1
(A2 252 A2+ 02
0 TUIOCKOCTH MOYKHO VAT+BVATHC
BBIUHCIIHUTD o 2) A A.+B B +C, Cs
[ [
2 2 2 2 2 2
bopmye... _JAJ_+E'J_ +Cl-u|Az+Hz +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VATEEEHCT- [mE 40t 47
OTtBet: 3)
(Muctpykuust: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
MIPABWJIBHBIN OTBET W 3alUIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
['eomeTprueckoe 1)  runepOosoi YK-2.V.3
MECTO TOYEK .
2)  mapaboJoit
TUIOCKOCTH, cyMMa
paccTosHUI or | 3)  OKpYXHOCTbIO
KQKIOH M3 KOTOPBIX | 4)  3pammcom

0 JaHHBIX

NBYX




TOYCK atoii | OTBeT: 4)
TUIOCKOCTH ecTb .
Wnctpykiug: IlpouuTaiiTe TEKCT, BHIOEpHUTE
PYK p P
BEJIMYMHA .
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
MOCTOSTHHAs
’ 000CHOBBIBAIOIIKE BHIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1  y-2  z—4 VK-2.B.2
o o -3 2 4
TPSIMOM, TIPOXOJISAIICH
yepes TOYKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePIEH UK YIAPHO x-1_ y-2 z—4
3) = E =
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 4) EroymE_=t
-3 -2 -4
Otser: 1)
HNucrpykmus: Ilpountaiite TEKCT, BLIOEpUTE
pyK P P
MPABWJIBHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
10 | Pemmuts cucremy | 1) x=0,y=1,z=-3 OIIK-3./1.1

JIMHEUHBIX YpaBHEHUU

METOAOM
x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

l'aycca

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

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

4) x=0,y=-1,z=-2
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
IIPaBUJILHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




11 | Beruucnuts -1 -6 YK-2.3.1
D (7 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
v (G )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jlana matpuna 1) a,, VK-2.¥.1
LTI T 2) —ap
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
paBHoO. ..
(Muctpykumst: TIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
13 | Marpuua At 1) Aat-axa-att YK-2.V.3

Ha3bIBAETCsI 0OpaTHOM
maTpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1
3) A1-A=A4-A1'=E
4 At-A=0

OTtBer: 3)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
IIPABWJIBHBIN OTBET U 3alUIIUTE ApTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) |c_£| |E| ArCCOs o VK-2.B.2
IIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCII0, PABHOE. . .
4) lallb|tga
OrtBer: 3)
(Muactpykius: Ilpountaiite TEKCT, BhIOSPUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
15 | Yemy pasHo | 1) O OIIK-3.1.1
CMEIIIaHHOe
2) 1
IIPOU3BE/ICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
IIPABWIBHBIN OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
MPOXOIAIIEH  Yepe3 2) — —m
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBUTH 110 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre. ..

4) F_}’n:k(x_xuj
OrtBer: 2)

(Uncrpykuus: Ilpountaiite Tekct, BbIOEpUTE
IIPABWIBHBIM OTBET W 3alUIIUTE ApryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | 'eomerpuueckoe 1) TIlapabomy YK-2.V.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
OrtBer: 3)
(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
18 C 1) neicTBUTEIBHOM OCBHIO YK-2.¥.3
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaIbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekCT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu  ypaBHeHHe 1) x+l  y-2  z—4 VK-2.B.2
. . 3 -2 -4
OpSAMOM, MPOXOASIIEH
x+1 y+2 z+4
yepes TOUKY | ) =2 " =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEePIEHINKYIISIPHO 3) . T o T .
IUIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUJIBHBIM OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Ompenenuts  Kkakoe | 1) x~+y~-8x=0 OIIK-3./1.1




ypaBHEHUE JINHUHA 2) x=- ?,J 25 — y?
COOTBETCTBYET
3) -2x7+3y°-4x+15y+4=0
napabose. ..
4)  x+4y-2y*-5=0
Orteer: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
21 | Pemmth cucremy | 1) x=0,y=1,z=-2 YK-2.3.1
JUHEHHBIX YpaBHEHHM 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+ v +z=2 3) X:O, y:]., z=2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y=- 1, z=3
Otget: 4)
(Muctpykuust: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
22 | BpuuciauThb YVK-2.V.1

GG 3

(7 o)
2 (5 o)
3 (7 2)
n (2 7)
Otger: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE APTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




23 | Kakas w3  Touek | 1) (0O; 3) YK-2.V.3
JSKUT Ha mpsiMor y = | 2) (-1; 3)
—2X +1? 3) (2;3)
4) (=2;5)
Ortsert: 2) 4)
(Uuactpykuus: IlpounTaiiTe TekcT, BbIOEpUTE
NPABUIILHBIC BapUAHThI OTBETOB M 3AIIMIIMTE
apryMEHTHI, 00OCHOBBIBAIOIINE  BBIOOP
OTBETOB)
24 | Ipsmasty = 2x + 5 1) tg(5) YK-2.B.2
o0pazyer ¢ 2) t9(-2)
MOJIOKHUTEIIHHBIM 3) arctg(2)
HarpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBet: 3)
Wuctpykuus: IIpountaidiTe TEKCT, BBIOEpUTE
NPABUIBHBIA OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
25 | Vron MEXTY 1) tgeg= ‘1:?5 OIIK-3.1.1
TPSAMBIMH
y=x+1y=5x+3| 2 Tgip:‘li_:l
OTIPEICTISICTCS o )
dbopmyre: 3) tw'e= ‘ﬁ
Y we=|o
OrtBer: 1)

Wnctpykuus: IlpountaiiTe Tekct, BpiOepuUTe
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




26 | IIpu peneHnn 1) 5 3‘ YK-2.3.1
a 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
ABHEHUI
yp 2 |, 3
{ xy+3x, =5
4x, —Tx, =18 o 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpeICIIUTENb A 4) 1 5‘
4 3
MMeEET BUJIL:
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
MPaBUJILHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
27 | Ilpn penieHnn 1) (2;-1) YK-2.V.1
CUCTEMbI  JIMHEHHBIX 2) wmerox Kpamepa HenmpuMeHUM
ypaBHEHHI 3) (12
{xl—l- 2x,=0 4) (2;1)
4x, +8x,=1
! - Otger: 2)
K
METOIOM pamepa Wuctpykuus: IlpounrtaiiTe Tekct, BhIOEpUTE
MIOJTY4€H OTBET. ... .
MPaBUJIBHBIN OTBET W 3alUIIMTE apTryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.V.3
JIMHEHHBIX YpaBHEHUH 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)
Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 )
L= 2%, + %y =2 OrtBer: 4)
Wuctpykuus: IIpountaiite TEKCT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOpP OTBETA)
29 | IMoka3aTenbHast == VK-2.B.2

dbopmMa KOMIUIEKCHOTO

1) V2e =
— 2=
2) 2e':




quciia

z=-1+iumeer BuUn:

3) V2e )
4) \V2e 5
OTtBer: 2)

Wuctpykuusi: IlpountaiiTe TEKCT, BBIOEpUTE

HpaBHHBHBIﬁ OTBCT U 3AlIMIIUTC APTYMCHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

30 | Monynb 1) 0 OIIK-3.1.1
KOMIUIEKCHOTO YHCIIa 2) 1
= —i paBeH: 3) 2
4) 5
OtBet: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BpiOepuTe
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Kakoii meton 1) OTIPE/ICTUTEND | 2) Kpamepa YK-2.3.1
PELIEHHSI CUCTEMBI CUCTEMBI paBeH 6
JMHEHHBIX 3) ornpeaenurens | 4) Iaycca
anreOpanyecKux CUCTEMBI paBeH
ypaBHEHUU HYJTIO
IIPUMEHSIOTCS B TOM 5) Martpuna He | 6) OGpatHo#
cilyyae, eclly ... KBaJ[paTHast MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Muctpykums:  Ilpouwrtaiite  TeKcT W
YCTaHOBUTE cooTBeTCTBHE. K  Kaxmoul
MO3WIIMY, JaHHOW B JIEBOM CTOJOIIE,

moAOepUTE COOTBETCTBYIOIIYIO TIO3HUIIUIO

(WM HECKOJBKO COOTBETCTBYIOIIMX) B




IPaBOM CTOJIOLE)
Pemmre MmaTtpuunoe Haiitn marpuny X u3 ypaBHenus A #X = B, | VK-2.V.1
YpaBHEHUE. rae
Beimonnute -1 2 -9 —4
A= BE=
IIPOBEPKY. { 3 —4} (23 1[!)
OrtBer:
{5 2
X= (—z —1)
(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OreHUBaHUE TECTOBBIX 3aJaHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BbIOOpa CUMTAETCSI BEPHBIM, €CIIU MPaBUWIBHO yKa3aHa Ludpa
U TpHUBEICHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlleHUBaeTcs 1 6aymiom, HEBEPHBIM OTBET WIN €ro OTCYTCTBUE —
0 6amoB.

- 3agaHMe KOMOMHUPOBAaHHOTO THIA C BbIOOPOM HECKOJIBKMX BapHaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl HUGPbI U NPUBEAEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TosHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLICHUBaeTcs 1 0ayuioM, eciu JOMYyIIEHbl OINOKU WIN
oTBeT OTCyTCTBYyeT — 0 6asmos.

- 3ajgaHuMe 3aKphITOrO THIIA HA YCTAHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJIEHBl BCE COOTBETCTBHS (IIO3UIMM W3 OJHOIO CTOJOLIAa BEPHO COIOCTaBJIEHBI C
NO3UIUSAMH Apyroro ctoioua). [lomHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 Oammom,
HEBEpHBIN OTBET MU €ro oTcyTcTBHE — 0 OaoB

- 3a1aHNe OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBIA/IAET
C STAJIOHHBIM IO COJEepKaHHIO U NoiHoTe. [IpaBuibHBIN OTBET 3a 3aJaHHE OLIEHUBAeTCsA B 3
Oauta, eciid JIOMyIleHa OfHa OnMOKa \ HETOYHOCTH \ OTBET MPABWIIbHBIN, HO HE MONHBIA - 1
Oa, ecnu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBUIIbHBI \ 0TBET OTCYTCTBYET — () OALIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (POPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PabOT
1 JIuneitHas anrebpa
2 AHanuTuyeckKas reoMeTpus
10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHSA

WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOPMHUpPOBAHHUS KOMIETEHIMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaronmxcs
I'VAIL

11. Meroaudeckre yKazaHus i 00yUJaIOMUXCs 110 OCBOCHUIO AUCITUTITMHBI

11.1. Metonuueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OCHOBHOE Ha3HAYEHHE JICKIMOHHOTO Marepualia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0OKOe W SICHOE M3JIOKECHUE Y4eOHOro martepuana. Ha3HaueHune COBPEMEHHOW JICKLIUH B
paMKax JUCIMIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO TI0 TEME, & B OCBOCHUH




dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO TIO3HAHMS, HOBEHMIINX
JOCTHD)KEHUI Hay4dHOM MbIciu. B yueOHOM mporecce JEKIUs BBINOJHAET METOI0J0THYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJIbHOEe IPEICTaBIEHUE O IUCLUIUIUHE,
[IOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

ITnanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yUYaroMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEeJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOH pabOThl COBMECTHO € MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— MOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINE TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
[IOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  pa3jIMYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOI'O NOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JAEMOHCTpAalMEd ClIalJoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaia IpU MPOBEIEHUU KOPOTKHX JUCKYCCUIl 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOIO MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKA TEOPEMBI.

— Jloka3aTenbCTBO TEOPEMBI.

— Hnmoctpupyromue npuMepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaOIIUXCS MO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHdeckoe 3aHATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
mporecca, 3aKIIF0Yaroniasicsl B BHIOJHEHUN 00YJarOIIUMUCS TTOJ] PYKOBOJICTBOM IIPETIOAaBaTEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1eJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU U HABBIKOB, OITBITA TBOPUYECKOU JCSITCILHOCTH.

[enpro MpakTUYECKOTO 3aHATHS ISl 00Y4arOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HaBBIKOB MPAKTUYECKON JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnarupyemblie pe3yiabTaThl MPU OCBOCHUH 00YUYAIONTUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHWe, YriayOJeHHWe, pacIlUpeHHe W JeTadu3alus 3HAHWA TpU PEIICHUN
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH Yy4eOHOM
JUCITUTLIIAHBI,

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIONYYCHHBIX 3HAHUM IS
BBITIOJTHCHMS 33 TaHHI;

— ofecriedueHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYATbHOU (Gopm
o0yueHusl.

TpeboBaHus K OPOBEICHUIO OIPAKTUUYECKUX 3aHATHNA
[IpakTHueckue 3aHATHS HAYMHAIOTCS C 3alUCH B OJKypHajd MpernojaBaTeist
MPUCYTCTBYIOIINX CTYACHTOB. 3aTeM OOBSIBISCTCS TeMa MPAKTHYECKUX 3aHATUH.




[IpenogaBaTenp YMTaeT yCIOBUE 33aJayll W ITpeIIaraeT CTYJICHTaM CaMOCTOSTEIBHO
peIuTh 33a7a49y, UCIIONB3Ys 3HAHUS, TOTYyYCHHBIC CTYICHTOM Ha JIeKIuu. CTyIeHT, KOTOPBIH
MEPBBIM PEIIWI 3aj7ady, BBI3BIBACTCS K JOCKE. B ciy4yae eciu CTYACHT NpaBUIBHO PEIInI
3ajady, OH moiyrydaet 5 OamioB. Eciu cTyneHT pemiaeT 3ajady ¢ MOMOIIBIO TpenoiaBareds,
TO nony4aer 4 Oamia. 3areM, B KOHLE CEMECTpPA, OLEHKH CTYAEHTOB (BKJIKOYas OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or O g0 S5 OammoB. Dt OOHYCHI
N00aBISAIOTCS K 0011l cymMMe 0a/UIOB B paMKaxX MOIYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIIaeTCs JIOMAallHEe 3allaHhe B BUJAC 3aja4, KOTOPbIE OHHM CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYYaOUIMXCs 10 MPOXOKAECHUIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiCs BBIMOJIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, caMOCTOsATeNbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO PaboTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allUd MPUOOpEeTaeMbIX 3HAHUM, 00eCHeurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepUOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

11.4. Meroauueckue yka3zaHUs Ui OOyYaroIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aromuxcsi, OCyIIECTBIIEMOTO B TE€YEHHE CEMECTpa C IIeJIbI0 OI[CHUBAHMS XO0/la OCBOEHUS
JUCLUTUIMHBL.

B Teuenue cemectpa B cucteme aucTaHiuoHHoro oOyudenuss I'YAII B ¢opwme
TECTUPOBAHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAaOOTHI IO pEIIeHUI0 337a4 WU OJUH
TEOPETUYECKHI onpoc (MepedyeHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

PesynbTathl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YYUTHIBATHCS TP MPOBEICHUN
MPOMEXYTOUHOW arrecTandud (IpU  HCIOJIB30BAaHUM  OaJbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMSI, KaXIbIii BUJ KOHTPOJII OIIEHWBAeTCA B 0OajuiaX, W3 KOTOPHIX (hopMupyercs
UTOTOBBIN pe3ysbTar).

11.5. Metoauueckue yka3zaHus Al O0y4aroluxcs MO MPOXOXKICHHIO MPOMEKYTOYHON
aTTeCTallnun.

[IpomexyTounas  arTectanus  OOydYalOIMIMXCS — MpeAyCMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JaIOmMUMCS B TIPOIECCEe
W3y4eHUsT BCEH MUCITUIUTMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
HpI/IMeHSITI: nux ajsda peIJ_IeHI/IH npaKTqucxnx 3a1a4. 3K3aMCH, KaK HpaBI/IJIO, HpOBOILI/ITCSI B
MepUoJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.



Cucrema OLEHOK NpHU TNPOBENECHUU MPOMEXKYTOYHOW ATTECTALIMHU OCYILECTBISETCS B
COOTBETCTBUU C TpeOoBaHusiMu [lomoxenuit «O TEKyIIeM KOHTPOJIE YCTIEBAEMOCTH H
POMEXYTOYHOU arrecTanuu ctyaeHToB ['Y AIl, oOydaromuxcs mo mporpaMmaM BBICIIETO
oOpazoBanus» U «O MOAYIbHO-PEUTUHIOBOW CHUCTEME OLICHKU KayecTBa y4eOHOI paboThbl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




