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AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPHUS U JIMHEHHas anreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIETO 0Opa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto moarotoBku/ cneruanbHocTH 27.03.01 «CrangapTu3ands W METPOJIOTHS
HanpaBneHHocTH «l{udpoBas merponmorus M craHgapTuzanus». JUCHUIUIMHA peanu3yercs
kadeapoi «Nel».

JlucuurmivuHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNI:

VYK-2 «CrnocobOeH ompenensatb Kpyr 3a7ad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTHMAJIFHBIC CIIOCOOBI MX PEIICHUS, UCXOJS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
pECYpPCOB 1 OTpaHUYECHUIN»

OIIK-1 «CriocobeH aHanu3upoBaTh 3a/1a41 MPO(PECCUOHATLHON AEATEIbHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HaYK M MAaTEMAaTHUKI»

OIIK-2 «CmnocobeHn ¢opMyarpoBaTh 3afadyd NPO(ECCHOHANBHOM JEesTETbHOCTH Ha
OCHOBE 3HaHU MPOMUIBHBIX Pa3/IeIOB MaTEMAaTHUECKUX U €CTECTBEHHO-HAYUHBIX JUCIUILIAH

ConepxkaHre NUCHMUILUIMHBI OXBATHIBAET KPYr BOIMPOCOB, CBSA3AHHBIX C AHATUTUYECKHUM
ONKMCAHUEM T€OMETPUUYECKUX 00BEKTOB; U3YUYEHHEM CBOMCTB JIMHEWHBIX TPOCTPAHCTB.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
y4eOHOT0 MpoIiecca: JICKIIUU, TPAKTUUECKUE 3aHATHS, CAMOCTOATENbHAs paboTa 00y4aromerocs

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCHUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yUYeHUS IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

JuctumumHa «MaTeMaTuka. AHAIMTHYECKasi TeOMETPHUS U JIMHEWHas anredpay sBiseTcs
BOKHOM COCTaBHOM 4YacCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIMA JIEKUT B OCHOBE BCEMl
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CIHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUSI OKPY>KAIOIIIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHON AMCHUIUIMHBI MO3BOJIET 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 TOJIOKEHUH OOYCIIOBICHA TEM, YTO MAaT€MaTHKa SIBISICTCS HE
TOJIbKO MOIIHBIM CPEACTBOM PEIlIeHHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HayKH, HO
TaK)Ke U JIEMEHTOM OOIIEeH KYIbTYPHI.

MatemaTuueckue METOJbl HCCIEOBAHUS, MOJEIUPOBAHUS, MPOECKTUPOBAHMS,
OMUPAIONIYIOCS HA JIAHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJNBITYIO POJIh B COBPEMEHHOU Hayke
U TeXHUKE. B 3HaUNTENbHOM CTENeHN 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa30M BBIYMCIUTEILHON TEXHUKH W HH(QOPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIBIOTEpU3AIMEH TPAKTUYECKH BCeX 0OyiacTel 3HaHWN. BO3MOKHOCTH yCIIEIIHOTO
WCIIOb30BaHUSI MAaTEMATUKH JIJISl PEIICHUsS] KOHKPETHBIX 3a/1ay CYIIECTBEHHO PACIIUPSIIOTCS,
4TO, B CBOIO O4Yepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEIbIBISIEMBIM K
MaTeMaTHYeCKOMY 00pa30BaHUIO COBPEMEHHBIX CIIEIMATHCTOB B OOJIACTH MaTEeMaTHYEeCKHX
METO/IOB.

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

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

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

B pesynbrare m3yueHus AWCHMILTUHBI OOydYalomUics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMY U MHIMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnwue 1.

Ta6mmma 1 — [lepedeHs KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymnma) Konn Kon n HanmMeHoBaHue UHIMKaTOpa
HAauMEHOBAaHHE
KOMIETEHIINU JOCTUKEHHS] KOMITETEHIIUU
KOMIICTCHITHH
VYK-2.3.1 3HaTh BUJIBI PECYPCOB U
YK-2 Cnocoben OTpaHUYEHUS AJIs PELIEHUS IOCTaBICHHbIX
OTIPEeINATh KPyT 3ajgau
3a/1a4 B paMKax YK-2.Y.1 ymeTs NpoBOUTH aHAJIN3
MOCTaBJICHHOW LIE€JH | IMOCTABJICHHOM LeTH U POPMYIHPOBATH
U BBIOUPATH 3a/1a4¥, KOTOPbIe HEOOXOAUMO PEIIHUTh IS
ONTUMAJIbHbIE ee JIOCTH)KEHUS
YHuBepcanbHbIe
CHOCOOBI UX VYK-2.Y.3 ymeTh BbIIBUTaTh
KOMIIETCHIINH . .
pelIeHUs, UCXOI U3 | allbTepHATUBHBIC BAPUAHTHI EHCTBUH C
JEUCTBYIOLIUX [EJTbI0 BBIOOpA ONTUMAJIBHBIX CIIOCOO0B
IIPABOBBIX HOPM, pelIeHus 3a/1a4, B TOM YHUCJIE C TOMOIIIbIO
UMEIOITUXCS IU(POBBIX CPENICTB
pecypcoB u VYK-2.B.2 BnageTr HaBbIKaMH BBIOOpA
OTpaHWYCHUN ONTUMATILHOTO CIIOCO0a PeICHHs 3a/1a4 C
Y4ETOM MMEIOIIMXCS YCIOBHM, PECYpPCOB U




OrpaHUYECHUN

OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOXKCHUS,
3aKOHBI U METOIbI €CTECTBEHHBIX HAyK U

OIIK-1 Cnocoben

aHaIU3UpPOBaTh
3aaun MaTEMaTUuKN
. | OIIK-1.Y.1 ymeTs npuMeHsTh 6a30BbIE
npodecCHoHABLHOM
CCTCCTBCHHOHAYYHBIC U MAaTCMATUYCCKUC
O6menpodeccuoHaabHbIC | ACATEIHPHOCTH HA
. | 3HAHMS 7S peUIeHMs U aHaIK3a 3a1a4
KOMIICTCHIINHU OCHOBC€ ITIOJIOXXCHUH, o
po(hecCHOHATLHON NIEATEIIEHOCTH
3aKOHOB U METO/IOB
OIIK-1.B.1 BnageTh HaBBLIKAMHU aHaJIN3a
B o0nactu

po(ecCHOHANBHBIX 337]a4 U UX PeIIeHUi
Ha OCHOBE 0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTeEMaTUYECKUX 3HAHUN

C€CTCCTBCHHBIX HAYK
U MaTEMAaTUuKHU

OIIK-2 Cnocoben
dbopmynupoBaTh
3a7a9u
npodhecCHOHATBLHOM
NeSITeTbHOCTH Ha
Oo6menpodeccnoHalbHBIE | OCHOBE 3HAHUI
KOMITCTECHITHH PO IITEHBIX
paszenos
MaTeMaTHYECKUX U
€CTECTBEHHO-
HaYYHBIX
JUCIUATUTAH

OIIK-2.3.1 3HaTh npodUIbHBIE pa3aeibl
MaTeMaTHYECKUX U €CTECTBEHHO-HAYUHBIX
JUCLUILINH

2. Mecro nucuuminHsl B cTpykType OI1
Jucuunimna He Oa3upyercs Ha 3HAHMSIX, paHee MPUOOPETEHHBIX CTYIEHTaMHU INPU
U3YyYEHHUH B BY3€ KaKUX-THOO AMCLUIUINH.
3HaHus, MOIYYEHHbIE IPU W3YyYEHUN MaTepuaia JaHHOW IHCLMIUIMHBI, UMEIOT KaK
CaMOCTOSITENILHOE 3HAYEHUE, TAK U UCIIONB3YIOTCS IPU U3YUYEHUU APYTUX JUCLUILINH!
Marematuka. Teopusi BEpOATHOCTEM U MaTeMaTUYECKasi CTATUCTHKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI IO AUCHMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B
tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHule 3aHamus, BCEro Jac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npaktuueckue/cemunapckue 3ansatus (113), 8 8
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)




9K3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 155 155
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3. JK3.

Dk3.*¥)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUIaM 3aHITHIM.

Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pasgen 1. KoMmiuiekcHble uncia u 2 2 21
MAaTpPHUIIBI
Pasnen 2. CucTeMbl JIMHEHHBIX 1 2 21
ypaBHEHUI
Pasnen 3. Jluneitnbie npocTpaHCTBA 1 0 21
Paszen 4. Bekropbl 1 1 21
Paszen 5. [IpsiMast Ha IIOCKOCTH 1 1 21
Pasnen 6. IpsiMast ¥ TIOCKOCTD B 1 2 25
MPOCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo mopsiika 1 0 25
Hrtoro B cemectpe: 8 155
HUroro: 8 8 0 0 155
[IpakTueckass TOATOTOBKA 3aKJIIOYAETCd B  HEMNOCPEACTBEHHOM  BBINOJHEHUU
O0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYNOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymien

poeCCHOHATLHOMN IeATETLHOCTBIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKITHOHHBIX 3aHATHH.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIEe 4.

Ta6mmma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHbBIX 3aHATUN

1. [TonsiTne KOMIUIEKCHOTO yucha. JleicTBUsSI HaJl KOMIUIEKCHBIMU YHUCIIAMHU B
anrebpanveckoir Qopme. JleiicTBus HaI KOMIUIGKCHBIMH YHCIAMU B
TpuroHoMmerpudeckoit popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMILJIEKCHOTO YHCJIA.

[Tousitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCUMOCTh U HC3AaBUCHUMOCTH ManI/II_I. TpaHCHOHHpOBaHI/Ie ManI/II_[.
YMHOXeHUE MaTpHIl. MHOTOUYJIEHBI OT KBaJIPATHBIX MAaTPHIL

2. Onpenenurenu u ux cBorictBa. O6paTHas Marpua. Permenue npocreimmx
MatrpuuHblii  METOA pEUIeHUs] JMHEUHBIX

YPAaBHEHUM.

MaTPUYHBIX ypaBHEHUH.

Merton Kpamepa. Meton ["aycca.




CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJIPATHBIX MAaTpHIL.
DYHKIMU OT KBAJIPATHBIX MaTPHI]

Jluneitnple mpoctpancTtBa. Omnpenenenne U npuMepbl. basuc wu
KoopauHaThl.  JluHelHble mpeoOpazoBaHus. Marpuma — JIHHEHHOTO
npeoOpa3oBaHMsI.

I'eomeTrprueckue BekTopbl. OCHOBHBIE OllpeneaeHus. JInHeliHble onepanuu
HaJl BeKTOpaMu. JInHeiiHasg He3aBUCUMOCTh BEKTOpOB. bazuc. KoopauHarsl.
CucreMnl KOOpJAMHAT Ha IJIOCKOCTHU U B IPOCTPAHCTBC

CkansipHOe TIpOM3Be/IeHNE BEKTOPOB. BEeKTOpHOE MPOU3BEACHNE BEKTOPOB.
CMelanHOe TIPOU3BEJICHUE BEKTOPOB.

VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTABJICHUE YpPaBHEHHM
IIPSIMOM.

VYron Mexay NpsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
IJIOCKOCTH. PaccTosiHre M1y apajlyiesIbHbIMU NIPSIMBIMU.

YpaBHEHMsI IIIOCKOCTHU. 3aaHKe IPSIMON B TPOCTPAHCTBE.

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

Onnmunc. ['mnepbona. [Tapabona. [lonmspHoe ypaBHEHHWE KPHUBOW BTOPOTO

nopsaka. KaHoHnueckue ypaBHEHUs] KpUBOM BTOPOIO NOPsIIKa

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

Ta6muma 5 — [IpakTrudeckue 3aHsITHS U UX TPYTOEMKOCTh

N3 Hux Ne
DOpMBIITPAKTH .

No o Tpynoem- | mpakTH4eCKOM | paszjaena
i TeMbl NpakTUYECKUX 3aHATHI HECKHX KocTh, (4ac)| MOAroTOBKH, | AuCIHI-
3aHATUN

(dac) JIUHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILIEKCHBIMU Pemenue
YUCJIaMH B alre0panvecKoi 3a7a4
dopme. Tpuronomerpudeckast
(dhopmMa KOMIUIEKCHOTO YHCIIA. 1 1
JleicTBUs HaJ KOMILJIEKCHBIMHU
YUCJIaMH B
TPUTOHOMETPHUUYECKOU (hopme
2. JIunHeitHbIe onepanuu Hal Pemrenue
MaTpULAMHU. 3a1a4 1 1
TpaHcnoHrpOBaHUE MATPHII.
YMHOKEHUE MATPHI]
3. Brrunciienne onpenenurenei. Pemrenue
Ob6parnas marpuia. Pemenue 3a1a4 1 2
MATPUYHBIX YPABHECHUH.
4. Matpuusblii METOJ, peLICHUS Pewmenne
CHUCTEM JIMHEHHBIX YPaBHEHHUI. 3a1a4 1 2
Meton Kpamepa. Meron
l'aycca
5. Pa3noxeHue BEKTOPOB 10 Pewmenne 1 4
Oa3ucy. Berancnenue 3a7a4




KOOPJMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME
KoopauHat. CKaJsipHOE
MPOU3BE/ICHUE BEKTOPOB.
BekropHoe u cMmenranHoe
MIPOU3BE/ICHUSI BEKTOPOB

6. YpaBHeHUs IPSIMON Ha Pemenue
IUIOCKOCTH. 3a/1auyl Ha MPSIMYIO 3a1a4 1 5)
Ha TUIOCKOCTH
7. [IpsiMast 1 MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3azaqy
Bcero: 8
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TaOIUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HanmenoBanme nabopatopHbix paboT pyA - | TP pasit
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpoOBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

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

H3yueHne TeOpeTHIecKoro MaTepuasia

31 31
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[ToaroToBka K TEKyIieMy KOHTPOJIIO 31 31
ycneBaemoctu (TKYVY)
Jomamraee 3aganue (/3) 31 31
KonTponbsabie paboTsl 3a0uHnKoB (KP3) 31 31
[ToaroroBka K MpOMEKYTOUHOM 31 31
arrectarnuu (ITA)

Beero: | 155 155




5. Ilepeuensb yueOHO-METOUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSATEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOYJTIO)

Y4eOHO-METOAMYECKE MaTepHalbl I CAMOCTOSTEIhHOW pPaboOThl OOYYArOMIMXCsl YKa3aHBI B
mar. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepeuyeHpb neUaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tabmuia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Komuectso
9K3EMILIIPOB B
[udp/ bubnuorpaduyeckas ccpiika OubmoTeke
URL agpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK bexnemummera JI.A., [Terposuy A.1O., UyGapos 1. A. 200
22.151 642 COopHHUK 3a/1a4 110 aHATUTHYECKON T€OMETPUH U

nuHenHou anrebpe: Yue6. mocodue / [lox pen. /1.B.
bexnemuiesa. — 2-e 3., nepepad. — M.:
OUBMATIINT, 2006. — 496 c.

YK KazakoB A.f, Makaposa M.B. Marematuxa. 50
517.521(075.8) Amnanutudeckas reomerpus: yueo. [Tocobue / CII6.:
I'VAIL, 2019. - 51 c.

http://e.lanbook.c | bexnemumies, I.B. Kypc ananurnueckoii reomerpun | ObC Jlaub
om/book/58162 | u nuHeitHOM anreOpshl. [ DIEKTPOHHBIN pecypc] —
Onektpon. gad. — CII6. : Jlanp, 2015. — 448 c.

http://e.lanbook.c | bexnemuriena, JI.A. COopHuUK 3a1a4 1Mo 9BC Jlans
om/book/72575 | aHaNMMTHYECKO# TEOMETPUH M JIMHEHHOM anreope.
[DnexTponnslii pecypc] / JI.A. beknemuruesa, [1.B.
bexnemumes, A.1O. ITerposuy, U.A. UybapoB. —
OnextpoH. naH. — CII6. : Jlanp, 2016. — 496 c.

http://e.lanbook.c | Houkos, A. M. Hagyana nuHeiHO# anreOpsl 1 ObC Jlanb
om/book/71997 aHAJIMTUYECKasi TeOMeTpus : yueOHoe ocodue / A.
W. HoBukoB. — Mocksa : DUBMATIINT, 2015. —
376 c.

https://e.lanbook. | MaremaTuka. 3aaun OBBIIIEHHON TPYIHOCTH IS 9BC Jlanp
com/book/11548 | cryneHTOB By30B : yueOHOe mocodue / . B. MIBaHOB,
3 O. K. 1BanoBa, O. A. OkyneBa, H. A. TomuenHnkoBa
; mon penakuueit M. B. UBanoBa. — CaHKT-
[TerepOypr : Jlanp, 2019. — 156 ¢

WBnea, A. M. Jluneiinas anreopa. Ananutuueckas | ObC Jlanp
https://e.lanbook. | reomerpus : yuebnoe mocodue / A. M. Usnesa, I1. 1.
com/book/15226 | Ipunyukas, U. 1. Yepusix. — 5-¢ usn-e, ucnp. u

5 non. — HoBocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook. | Beknemumes, /1. B. Kypc ananurnueckoii reomerpun | ObC Jlanb
com/book/58162 | u nuneitHO# anreOpsbl : yuyeOHuk / J1. B.
bexnemumen. — 13-e uzn., ucnp. — CaHKT-
ITetepOypr : Jlanp, 2015. — 448 c.

https://e.lanbook. | I'eBopksH, I1. C. Beicmas matemaruka. JInneitnas ObC Jlanb
com/book/48192 | anreOpa 1 aHaTMTUYECKAst TEOMETPHS : ydeOHOe
nocobue / I1. C. I'eBopksiH. — Mockaa :
OUSMATIINT, 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/bc | Jluneiinas aareOpa u aHATUTHYECKAs TCOMETPH:
0de/436467 y4eOHUK ¥ IPaKTHUKyM Juist By3oB / E. T
IInoTtaukosa, A. I1. UBanos, B. B. Jlorunosa, A. B.
Mopo3soBa; nox pepakuuen E. I'. ITnoTHuKOBOM. —
Mocksa: M3narensctBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TTocoOue st
By30B / U. X. Cabutos, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mocksa: U3gatensctBo FOpaiit, 2022.

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

yaeOHoe rmocobue /i 6akanaBpuara v CrielHaIuTeTa
/ E.T. ITaxomoBa, C. B. PoxxkoBa. - MockBsa :
W3parensctBo FOpaiit, 2019. - 110 c.

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

7. TlepedeHb >MEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BATEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Hanmenosanmue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAT
http://e.lanbook.com/view | OBC «Jlaubp»

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca MO TUCITUTUIUHE.
[TepedyeHs UCIOIB3yeMOT0 MPOrPaMMHOTO OO0ecTiedeHus TIpeacTaBieH B Tabmute 10.

Tabmuua 10- Ilepedens nporpaMMHOTo 00eCTIeYeHHS
Ne /i HanmenoBanmue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

Ao nE

8.2. llepeuenp  MH(OPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HUCHOJB3YyEMBIX  TpHU
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne /i1 HaumenoBanue



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

‘ ObC Jlann

9. MarepuanbHo-TeXHIUUECKas 0aza
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 JlekunoHHas aynuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHH

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTeCTAllUU
00ydJaronuxcs mo IMCIUILIMHE TPUBeeH B Tadmmie 13.
Ta6muua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOM aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronuMUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0aiupHad mKaia PaKIEp bop

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 U3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JMTEPATypH,
TECHO INPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4aronuiicst TBEpIO YCBOMJ IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOMU
JIUTEPaTyphl;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOYHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIBbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— BJIAJICET CUCTEMOM CIELMATIM3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4uTCHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GATeHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HarpaBJICHUS;
— c11a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YAaCTMYHO BJIJICeT CUCTEMON CIeNMATN3UPOBAHHBIX MOHSITHHA.
— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIONTyCKaeT  CYIIECTBEHHBIC  OMMOKM W  HETOYHOCTH  IIpH
«HEYJIOBIICTBOPUTEIIHLHO .
paccMOTpeHHH MPOOIEM B KOHKPETHOM HalpaBJICHUY;
«HE 3a4YTEHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BEIBOJOB M 000OIIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS UITH UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabn
Ne n/mt [Iepeuens BonpocoB (3a1au) AJis1 SK3aMEHA Koz
MHAMKATOpa
YK-2.V.1
3aganue 1. OIIK-1.V.1

1) BpraHECINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(5+2i) = (6 + 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH paBHA MPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTeENEN». OTBET apryMEeHTUPYHTE.

3amanue 2.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMKMCH BBIUMCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEN
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

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




2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

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

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJICKCHBIX YHCeIN B alireOpandeckoit popme
3aMKMCH BBIUUCISAETCA KaK MPOU3BEICHNS MHUMBIX 4acTeH
COMHOXMUTENEN». OTBET apryMEeHTUPYITE.

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

2) BepHo nu yrBepxkaenue: «IIponsBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoit opme 3armmcu MOXKeT OBITh BBIYHCIEHO TIO0
IIPaBWJIy BBIUMCIECHUSI IPOU3BENEHUS MHOTrOwieHoB» OTBeT

apryMEHTUPYUTE.

Kak HazeiBaetcs popma 3amucu KOMITJIEKCHOTO YUCIIa, MMEIOIIIast YK-2.3.1
BUIl z=|z|-(cosQ+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

Pe3ynbrar kako¥ onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITH 3aIIMCaH B BHUE

|21] - |z2| (cos(prtp2) + isin(pite2)) ?

Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET YK-2.3.1
OBITH 3amucaH B BUAC |Z1]:|Z2| (COS(@1-¢2) + iSin(@1-¢2)) ?

3ananue 1. YK-2.V.1
1) KowmrmiekcHoe unciio Z 3alicano B alreOpandecKoi u B YK-2.B.2

TPUTOHOMETPHUYECKON (hopMax:

7 vﬁ 1 L T
—?+1§— [CGSE

Haiinnre 12-10 creneHs yucia Z

3 3 ?r
+i smg)

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

3amaunue 2.




1) KowmrmiekcHoe YncIio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

I~ ]‘r . . TE
Z=5+41i5/3= 10[Cos§+1 smg)
Haiinute 3-10 cTenens yucna Z

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

3ananue 1.
1) Haiitu matpuity C = 44 + 3B*, roe
2 =2
1 0 2
A= B=|—
(_1 3 _3) ( 31 —33>
2) BriOepuTte u3 crrcka nu)poBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

3ananue 2.
1. Haiitu matpuity C = 44 — 5B*, rie

2 -2
14 2N,
(3 2= 1)
2. BriGepute u3 criicka mud)poBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS pEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuity C = 24 + 3B*, rae
2 -2
14 2y,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPIE MOTYT

OBITH MPUMEHEHBI JJIs1 pEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3aganue 4.
1. Haiitu matpuny C = 34 — 5Bf, rae

VK-2.3.1
YK-2.V.3




1 -2
1 0 2
=5 B[ )

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs pEIICHUS JaHHOW 3aa9H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

3anaHue 9.
1. Haiitu matpuity C = 44 + 3B*, roe

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

3 -3

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPIE MOTYT
OBITH MPUMEHEHBI JJIsI pEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...
2. 3anumuTe pe3yibTaT ASHCTBUM HAJ MaTpULIAMH

A+ (-A) =
3. Tlponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopMyy

5A-5B=
5. Tlpomomxute hopmyiy

2 x(4A)=

VK-2.3.1
OIIK-1.3.1

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

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure U3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peieHus JaHHOoU 3aaaun. O00CHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

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

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




4 3

A:(g —32 —03)32(1 —2)

3 0

2) BeiGepute u3 crucka nudpoBbie CPEeaCTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

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

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

4 3
0 -2 =3y N
=G ()
2) Bribepure u3 crimcka U pOBBIE CPEICTBA, KOTOPBIE MOT'YT

OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

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

3ananue 4.
1) Haiitu npousBeneHue Matpuil A = B, rie
4 5
0 -2 -3
A= B={1 -3
e e o)
2) BeiGepuTte u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haiitn npouseaenue marpuil A = B, rae
2 3
a=(7 0D B:(l —2)
2 0
2. BeibepuTe u3 ciricka MUQPPOBBIE CPEICTBA, KOTOPHIE MOTYT OBITh
MPUMEHEHBI JIJISl PEIICHHSI TAHHOM 3aJ1a4H.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 1.

1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5

-3 7

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




2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

5 ol

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

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

s Sl
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSAKA.

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

o 3
10 3

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

VYK-2.V.1
1 2 -1
3ajaHue: 1aHa MaTpula (3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
l . A 1 1
10. 2. A
4. A 23
Yemy paBeH onpenenuTenb TPEYroabHON MaTPHIIbI? YK-2.3.1

11.




O6o3HauuM A4, A,, ..., A,; — CTPOKU MATPUIIBL U @q; A3 ...
JEHCTBUTEIIBHBIC YUCIIA.

Ecnu cymecTByeT Takoii Habop umces, Cpeu KOTOPBIX €CTh XOT-
OBbI OZJHO YUCIJIO OTVINYHOE OT HYJISA, U IIPU ITOM JIMHEHHas
KOMOUWHAIMSI CTPOK MATPHIIbI C ’TUMHU YMCIIaAMHU paBHA HYJIEBOM

@y -

OIIK-1.3.1

12. CTpOKE:
tIlAl + a.zAz + e + amAm = O,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?
Iycts Matpuisl A u A ynosneTBopsoT ycnoBuio YK-2.3.1
13. | A'A1=A1A=E, rne E — equHNYHAS MAaTPUIIA N -TO MOPSIKA.
Kaxk Ha3pIBatoTCs Takue MaTpuilbl?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie YK-2.V.1
-1 2 -7 —4 OIIK-1.V¥.1
a=( B=(
—2 5) —-17 —9)
3ananue 2. Halitu matpuily X u3 ypaBHenust A = X = B, rie
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
3aganue 3. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
14. _ (—1 3 _ (—10 -7
A= B =
2 —4) 14 12)
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
1 -2 9 6
a=( B=
3 —7) 29 19)
3aganue 5. Halitu maTpuny X u3 ypaBHeHust A = X = B, rae
1 -3 14 5
a=( B=
2 —8) 34 12)
Kak Ha3pIBaeTcs cucremMa ajaredpanueckux ypaBHEHHM, KaX10€ U3 YK-2.3.1
15. KOTOPBIX SIBIIACTCS JIMHEHHBIM?
Kakune MeToapl pemeHns: CUCTEM JIMTHEHHBIX alnre0pandecKux YK-2.3.1
16. i ? OITK-1.3.1
ypaBHEHUN BaM U3BECTHBI? 3.
CpaBHUTE yCIOBHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHrsi CUCTEMbI JTMHEUHBIX YK-2.V.3
17. anreOpanvdecKuxX ypaBHCHU IPUMEHSIIOTCS B TOM Cllydae, eclid
OTIpeeNIUTENb MaTPHUIIbl CUCTEMbI paBEH HYJO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-1.V.1
JMHEWHBIX ypaBHeHUH. Kakoi MeTo1 pelieHusi CUCTEMbI JTUHEUHBIX YK-2.V.3
18. anreOpanvdecKuxX ypaBHCHU IPUMEHSIOTCS B TOM Cllydae, eclid

MaTpuIila CUCTEMbI HE ABJISECTCS KBAJAPATHOM?




IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUH

OIIK-1.3.1

19. MMEET HEHYJIEBOE pelIeHue?
Kak Ha3piBaeTcs [ByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI OIIK-1.3.1
20. KaX/1asl TOYKa Ha TNIOCKOCTH ONpeAeseTcs ABYMS YUCIaMU -
HOJISIPHBIM YTJIOM U TOJISIPHBIM PaJycoM?
Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B OIIK-1.3.1
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r— OIIK-2.B.1
21. pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI OIIK-2.3.1
COOTBETCTBEHHO?
UYrto Takoe BeKTOp? YK-2.3.1
22. OTTK-1.3.1
Kak Ha3piBaeTcs BEKTOpP, Hayajlo KOTOPOI'O COBMAJIAET C €ro YK-2.3.1
23. KOHIIOM?
I[To xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHNE OIIK-1.3.1
24. BEKTOPOB?
[To kakoit popmyIe BEIYUCIACTCS CKATSIPHOE TIPOU3BEACHUE OIIK-1.3.1
25. BEKTOPOB @ W b , eciii N3BECTHBI KOOPIAMHATHI BEKTOPOB B
nekaproBoi cucteme (B cucreme : 0%, 0y, 0z)
[To kakoit popmyIe BEIYUCIISETCS BEKTOPHOE MTPOU3BEICHHE OIIK-1.3.1
BEKTOPOB, €CJIM U3BECTHBI UX KOOPJUHATHI B ICKapTOBOI cucteme
26. koopauHart (X, Y, z)?
ITo kakoit popmyIe onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
2r1. MPOU3BEJCHUS BEKTOPOB?
28. UeMy paBHO pacCTOSIHHE OT TOYKH 0 MPSAMO? OIIK-1.3.1
3aganue 1. CocraBuTh ypaBHeHUE mpsiMod mnpoxoxasmed uepe3 | OIIK-1.V.1
M(24 . L, x+2 _ y—9 OIIK-2.B.1
TOUKy M (2,4) 1 IepreHIUKYIIPHOU pAMOn — . —_4 : OIK-2.3.1
OTBer 3amucaTh B BUAEC YpPaBHEHUs IPSAMOH C  YIJIOBBIM
K03 uUImeHTOM
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOH MpOXOIsALIE uepe3
TOYKY M(1,—4) 51 NEPIEHAUKYJIAPHON IPsIMOi
29. | _4x—5y+14=0.
OTBer 3amMcaTh B BHUAEC YpPaBHEHUS MPSAMOH C  YIJIOBBIM

K03 uUImeHTOM

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

—4 -5
B BHJAEC YpaBHEHHUS IMpPSIMOW C YIJIOBBIM

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

OTBeT 3anmucaTh
ko3 urmeHTOM




3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOH MpOXOIsALIEH uepe3
TouKy M (1,—1) u nepneHAuKYISIpHON npsMoit y = —5x + 2.
OtBer 3amMcaTh B BHUAEC YpaBHEHUS MPSAMOA C  YIJIOBBIM
K03 uUImeHTOM

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMOH MPOXOIsALIE uepe3

. _x+1 y—6

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

OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

Kakum ypaBHEHHEM OMUCHIBAETCS MIJIOCKOCTh B IEKAPTOBBIX YK-2.3.1
30. KoopauHaTax (X, Y, z)? OIIK-1.3.1

Chopmymupyiite  HeoOxomumoe u  jgocratounoe  ycnosue | OIIK-1.3.1
3L napayieIbHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHeHueM omnucbiBaeTca mnpsmas, npoxonsamas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M UMEIOMIAs HAMPAaBIAIONINN BEKTOp C
32. xoopaunaramu (I, m, n)?

Kakum ypaBHEHHEM ONUCBIBAETCS MpsiMast, TPOXOIALIas UEPE3 JIBE OIIK-1.3.1
33. TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

Kakum 00pa3oM MOXKHO 33/1aTh MPSAMYIO C IIOMOUIBIO IBYX OIIK-1.3.1
34. IIJIOCKOCTEN?

C moMortipio Kakoi (opMysIbl MOXKXHO HAUTH YTOJl MEXIY OIIK-1.3.1
35. npsIMbIMU?

Hopwmais k tockoctu umeeT koopaunatsel (A, B, C); koopauHaTe OIIK-1.3.1

HanpaBJIoEero Bekropa npsmoit (I,m,n)/
36. C nomo1bio Kakoil popMyITbl MOKHO HAMTH yrol MKy MPsIMOH U

MJIOCKOCTBIO?

I[To xakoii popMyIie MOKHO ONIPEACIIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.1
3r7. IJIOCKOCTH?
38. Hanumure kaHOHMYECKOE ypaBHEHUE IUIMIICA. OIIK-1.3.1
309, Hamnummre kaHOHUYECKOe ypaBHEHHUE TUIIEPOOPHI. OIIK-1.3.1
40. Hamnummre kaHOHWYECKOe ypaBHEHHE TTapaOoITbl. OIIK-1.3.1

una 15 — Bonpock! (3agaun) 11 5K3aMeHa

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Tadbuuie 16.

Ta6muma 16 — Boripocs! (3amaun) mis 3avera / audd. 3adera




Ne /i1

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

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM paboThI
MpEeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

[IpumepHbIil TepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHUS/BBITIOTHEHUS

Ne mi/m .
KYpPCOBOM pabOTHI
Y4eOHBIM IIIAHOM HE TIPEyCMOTPEHO
Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHUS

MpeICTaBICHBI B TabnwuIe 18.

Ta6muia 18 — [TpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne ITpuMepHBIi epeueHb BOIIPOCOB JJISI TECTOB Kon
/1 PHMEP p P g WHJIMKaTOpa
TunoBoil BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a,, YK-2.V.1

2)  -ap;
(A1 Qi
A_(a21 azz)' 3
) any
Eé anredbpanveckoe
JOTIOTHEHHE Ass 4)  —ax
paBHoO. ..
2 | U3 npuBeéHHBIX d11 aq2 VK-2.V.1
MaTpul] 0OpaTHbIE 1) {321 3422
0 3.32
CYIIECTBYIOT y
MaTpHIL. .. 0 0 ap
2) D 0 323
0 0 dzz
a1 apz 4ap3
3) ( 0 az; az
0 0 dsz3
@17 Q3 Qg3
4) (au (CF! ‘123)
0 0 0
3 | Kakum meromom moxuo | 1) I'. Kpamepa VYK-2.3.1
peumTh CUCTEMY, 2) K. . Taycca
ONpeAeIUTENb, OCHOBHOM




MaTpHILbl KOTOPOH paBeH

3)

C TIOMOUIbIO OOPATHON MaTPULIBI

HYITIO
4 4)  moObIM CIIOCOOOM
Cucrema coBMmecTHa | 1)  Gombie 1 YK-2.3.1
TOTJa U TOJBKO TOTJ HT MaTPHIIbl CUCTEMBI paBEH
orja OJIbKO TOrha, | 2 aHT Ma cHucTe aBe
KOTJa. .. paHTy paclIMpEeHHON MaTPUIIBI
CHCTEMBI
3) panr pasen 0
4)  panr pasen |
=
Jlist BekTopoB d u b 1) BEeKTOpPHI HEPICHANKYIISPHEI VK-2.V.1
BBIIIOJIHSFOTCS. YCIOBHS: 2) BEKTOpHI MapajIeIbHbI OIIK-1.3.1
3) BEKTOpBI MapauieIbHBI U HE MOTYT
by by, b, JIe)KaTh Ha OTHOW MPSAMOi
Ax Ay Qg 4) BeKTOpHI JIeXKAT HA OJHOW MPSIMOi
rorza.... WJIY TTapaJijieIbHbI
BekropHoe 1) xomnuHeapHo#t  miockoctH, B | YK-2.3.1
MIPOU3BEIEHHE BEKTOPOB KOTOPOM JIe)KaT epeMHOKaeMble
—
d u b — 10 BEKTOD. .. BCKTOpa
2)  TEepHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOPOH JIexar
MEPEMHO’KAEMbIE BEKTOPBI
3) Hynesoi
4)  coBmamarOUIMii C OJHUM U3

MEPCMHOKACMBIX BEKTOPOB




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

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

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

4 2)  mapaboJoi
pacCTOsIHUN OT KaXI0H
M3 KOTOPBIX JIO JBYX 3)  OKPYKHOCTBIO
JQHHBIX  TOYEK  OTOH | 4)  symmmcom
TUIOCKOCTH eCTh
BEJIUYMHA ITOCTOSHHAS,
Ha3bIBACTCH. ..

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

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

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

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




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




4 2

16 | YpaBHeHue npamoit, | 1) (x—a)+(y—b)=0 YK-2.3.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBUTH Yoy xE
1o ¢opmysre... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIC 2)  okpyKHOCTE
XapaKTepPU3yIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 c 1) AelCTBUTEIBHON OCBIO YK-2.V.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) IKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH OIIK-2.B.1
yepes TOUKY | ) L _ytz _ ztd OIIK-2.3.1
3 2 4
A(-1;2; 4),
NEPICHINKYIIIPHO 3) l_oyz_zt
-3 -2 —4
IUTOCKOCTH
x+1  y+2  z+4
3x-2y-4z+1=0 Y T T
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-1.V.1
ypaBHEHUE JIMHUH .
2) X=--,/25—y?
COOTBETCTBYET 3

napadore. ..




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

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

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

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

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

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

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




bopmyre:

3—(-5)

3 twe= |1+1*(—5}
3-5
4) o= ‘1+1=|=5
26 | Ilpy pemieHMM CHCTEMEI 1) 5 3‘ OIIK-1.Y.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) OIIK-1.¥.1
JUHEHHBIX  YpaBHEHH 2) mpaswmio Kpamepa nempumenumo | YK-2.V.3
x;1+2x,=0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemnth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | lokasarenpHass  (opma 1) ﬁei_T“ OINK-1.V.1
KOMIIJIEKCHOTO YnCia L OIIK-2.B.1
) _ 2) 2e's OIIK-2.3.1
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) V2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

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

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX padOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 KowmrmiekcHple yriciia u MaTpuiibl. CHCTEMBI THHEHHBIX YPaBHCHHM.
2 [Ipsamas Ha mtockoctu. [IpsiMast ¥ MIIOCKOCTH B MTPOCTPAHCTBE.

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U HPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroauveckue yka3aHus A 00y4YaIOIIUXCs 0 OCBOCHUIO JUCITUTLTHHBI

W3ydeHnne maHHOW MTUCIUIUIMHBI HAMPABJICHO Ha (HOPMUPOBAHHE YMEHHI 1 HABBIKOB B
00JIaCTH aHAIMTUYECKOW TEOMETPUH W JIMHCHHOW anreOphl, pa3BUTHE MPOCTPAHCTBEHHOTO
MPEJICTABICHHS] CTYJEHTa; BOOOpPAXKECHHsSI; JIOTHYECKHX U CUETHBIX CIIOCOOHOCTEI;
OpPraHM30BAHHOCTH TMIPH MPOBEIEHUU OOJbIIET0 00beMa BBIYMCICHUN; HCIOIb30BAHUS
MaTEMAaTHKU JJIs PEHICHUS KOHKPETHBIX 3a/ady, 00eCleYeHHe OCHOBBI NJIsi TPUMEHEHUs
MaTeMaTUYeCKUX METO/IOB HCCIIEeI0BaHMS, MOJICJIUPOBAHUS, MPOEKTUPOBAHMUS,
ONMHUpAIOUIYIOCS Ha JaHHYI0 JAMCHUIUIMHY, KOTOpBIE UIpaloT BCEe OOJBIIYI0 pOJIb B
COBPEMEHHOM HayKe U TEXHHUKE.

11.1. Meroauyeckue yka3zaHds IS OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepHalia — JOTMYeCKd CTPONHOE, CUCTEMHOE,
rIIyOOKOe W SCHOE HM3JIOKEeHHE ydeOHOro marepuana. Ha3zHaueHHe COBpEMEHHOW JEKIIUU B
pamKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(GOPMAIUIO TIO TEME, & B OCBOCHHUHU
GbyHIaMEHTAIBHBIX TMPOOJIEM JUCUUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JOCTUXKEHHI HaydHOH MbIciH. B yueOHOM mpoliecce JeKIrs BHIIOIHSAET METOA0JI0OTHYECKYIO,
OpPraHU3alMOHHYI0 M WHGOpMaNMOHHYIO (yHKIUH. JIeKuusi pacKpblBaeT TNOHATHUHHBINA
anmapaT KOHKpPETHOW oOnacTh 3HaHUs, €€ TpoOJieMbl, JaeT LEeJIbHOE IMpEeICTaBICHHE O
JTUCHUIIIMHE, TOKA3bIBAET B3aUMOCBS3h C IPYTUMH TUCLHUILIMHAMH.

[InaHnupyemMble pe3yabTaThl IPYU OCBOCHUHU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— MOJYYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX ONPEENACTCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOW TEME;

— TIOJIy4€HHUE OIbITa TBOPUECKON pabOTHI COBMECTHO C TIPETIOAaBATEIIEM;

— pa3BuUTHE MPOPECCHOHANBHO-ICTOBBIX  KAuecTB, JOOBU K TPEeaMETy W
CaMOCTOSATENHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— MOSIBJICHHE He0oOXOIUMOro HHTepeca, HEeOOXOIHMMOTOo JJisi CaMOCTOSITENIbHOMN
paboTHI;

— MOJy4YeHUE 3HAHWI O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAKNIINE TOIBL;




— HAy4YUTHCS METOIWYEeCKH oOpabarhiBaTh MaTtepuan (BBLACHATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IWYHBIX
(bopmMyIHpOBKax);

— TOJy4YeHHEe TOYHOTO TIOHUMAaHHUSI BCEX HEOOXOUMBIX TEPMUHOB U TTOHSITHH.

JIeKUMOHHBIA MaTepuag MOXKET CONPOBOXKAATHCA JAEMOHCTpAllUe ClIalgoB |
WCIOJIb30BAaHUEM PAa3/IaTOYHOTO MaTepHalia TpHU MPOBEISCHUH KOPOTKHX IHCKYyCCHUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICIBHBIX TEMATHK 1O JUCITUTIIINHE.

CTpyKTypa OpeJIoOCTaBICHUS JEKIIMOHHOI0 MaTepHaia:

— Omnpenenenrs MaTeMaTHYECKUX TEPMUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMmmoctpupyronme npuMepsl.

11.2.  Meroanyeckue  yKazaHus JUId  OOYYaIOUIMXCS MO  MPOXOXKICHUIO
MPAaKTUYECKUX 3aHITUN

[IpakTryeckoe 3aHsATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3ALUHU Yy4eOHOTO
mpouecca, 3akiloYarolielics B BBIIOJHEHUH OOYYaIOUUMHUCS TOJ  PYKOBOJACTBOM
npernoiaBaTeNsi KOMIUIEKCa Y4YeOHBIX 3aJaHUi C IIeTbI0 YCBOEHHUS HAyYHO-TEOPETHUECKUX
OCHOB Y4eOHOI IUCIHMIUIMHBL, NPUOOPETEHHs] YMEHUH M HABBIKOB, OIbITA TBOPYECKOI
NESTENBHOCTH.

llenpto MpakTHYECKOro 3aHATHS JUIg  OOydarollerocs SBIsIeTCS IpPUBHUTHE
oOyuJaroiemMcsi yMEHUH U HABBIKOB MTPAKTUYECKON ACSITENLHOCTH 110 H3y4aeMOW JUCIUILTHHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YyYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKpervieHHe, yriIyOJeHHe, pacluIMpeHHe M JeTalu3alus 3HAHWA NpH pelIeHUN
KOHKPETHBIX 33]1a4;

— pa3BUTUE T[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH  MBbIILICHUS,
TBOPUYECKON aKTUBHOCTH;

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

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

— obecreyeHne pallMOHAIBHOIO COYETaHUS KOJUIEKTUBHON M MHIAMBUAYAIbHON (opM
oOy4eHMUS.
QOyHKIUY TPAKTUYECKUX 3aHATUH:

— II03HaBaTelbHAs;

— pa3BUBaIOILAs;

— BOCIIUTATEJIbHAS.

[To xapakTepy BBINONHIEMBIX OOYYArOMIMMCS 3aJaHHUNA M0 MPAKTUYECKUM 3aHATUSIM
MOAPA3AEIIAOTCS Ha!

— O3HAaKOMUTEJIbHBIE, IPOBOJUMBIE C LEIBI0 3aKpeIUIEHUsT U KOHKpPETH3aluu
U3Y4EHHOI'O TEOPETHUUECKOI0 MaTeEpUaa;

— aQHAIUTHUYECKUE, CTaBALIUME CBOEH MENIbI0 TOJyYyeHHWE HOBOM uHpoOpmanuu Ha
OCHOBE ()OpMaTM30BAHHBIX METO/IOB;

— TBOpPYECKHE, CBS3aHHBIE C  TOJYYCHHEM HOBOH  HMHpOpPMALUMU  IyTeM
CaMOCTOSITENIbHO BEIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a/1a4.

®opMbl OpraHU3alMU MPAKTUYECKUX 3aHIATHH ONpenensioTcs B cCOOTBETCTBUHM CO
cneuu(pUIecKUMA OCOOCHHOCTSAMHU y4eOHOW NUCIUIUIUHBI U 1ensiMu o0ydeHus. OHU MOTYT
MIPOBOJIUTHCS:

— B HWHTEpaKTUBHOW (Qopme (pemieHne CUTYallMOHHBIX 3a]ad4, 3aHSATUS 110
MOJIETIMPOBAHUIO  pEaJbHBIX YCIOBUM, [€IOBBIE WUIPbI, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHbBIC 3aHATHS, BBIC3JIHBIE 3aHATHS B OpraHu3aluu (MPEeANnpHUsATHs), eI0Bas



yueOHass wurpa, pojieBas Wrpa, ICHXOJOTHYECKUH TPEHHMHI, Keic, MO3roBOM INTYypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE UHTEPAaKTUBHOU (popMe (BBIMOTHEHHUE YIPAKHEHUH, PEIIeHnEe TUIOBBIX 33/ad,
pelleHre CUTYallMOHHBIX 3a]1a4 U JIpyroe).

Metoauka MpoBeIeHHs MPAKTUYECKOTO 3aHATHS MOXET OBbITh pa3iMyHOU, MPHU 3TOM
BaXXHO JIOCTHKEHHE OOIEeH eIN JUCIUIIIMHBIL.

TpebGoBaHUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3allCH B OKypHal MpenoJaBaTels
IPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBABIAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenoaBaTens YMTaeT yCJIOBHE 3aJaydl M IpeliaraeT CTYIACHTAM CaMOCTOSTENBHO
peLuTh 3aJauy, UCII0JIb3ys 3HAHUS, [TOJIy4YCHHbIE CTYIAEHTOM Ha JeKIUH. CTyAEeHT, KOTOPBbII
MEPBBIM PELIWI 3ajauy, BBI3BIBACTCS K JOCKe. B ciyyae eciM CTYAGHT HMpPaBUIBHO PEIInI
3ajady, OH noisydaer 5 OamnoB. Eciu cTyfeHT pemiaer 3ajady ¢ MOMOIIBIO IIpenoiaBaTeds,
To momyyaer 4 Oamna. 3ateM, B KOHIIE CEMECTpa, OLCHKH CTYJICHTOB (BKJIIOYAasi OLEHKY
MOCEIIAeMOCTH) TepeBoaATcs B OOHyChl (kadecTBO) or 0 g0 S5 OammoB. DTH OOHYCHI
N00aBIAIOTCS K 0011eii cymMMe 0ajuIoB B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTtaM BbIaeTCsl JIOMAalllHEE 3a/JlaHue B BUJE 3a/ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3.  Meroauyeckue  yKazaHus JUIsI  OOYYAlOMUXCA 1O  MPOXOXKIACHHUIO
CaMOCTOSITENIbHON PabOTHI

B xoz€ BBIMOTHEHUS CaMOCTOSTENHHOM pabOThI, O0YJAFOIITHIICS BBITIOJIHSIET padoTy 1O
3aJJaHUIO U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTelis, HO 6€3 ero HemoCpeACTBEHHOTO
YUYaCTHSL.

Jlnst oOydaronuxcsi mo 3a04HOU (opme 0O0Yy4eHHUs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CAaMOCTOSATEIBHOU paboThI, y 00ydaromerocs GopMupyercs
1esiecooOpa3Hoe TUTAaHUpOBaHWE pabodero BPEeMEHH, KOTOpOE TO3BOJISIET UM pPa3BHBATh
YMEHHS U HaBBIKM B YCBOCHHUU M CHUCTEMATH3AIlMH MPHOOpETaeMbIX 3HAHWH, oOecredynBaeT
BBICOKMH YpOBEHb YCIEBACMOCTH B TMEPHOA OOYYCHHS, ITOMOTAeT IIOJIyYUTh HABBIKH
MOBBIIECHUS TPOGECCHOHATHHOTO YPOBHSI.

MeroandeckuMH ~ MaTepHallaMH, HAMpaBISIONUMH  CaMOCTOSATENBHYIO  paboTy
00y4aOIIUX CSISBIISIIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall IO AUCIUTUINHE.

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

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IPEAyCMATPUBACT KOHTPOJIb KAuyeCTBA 3HAHUU
00y4aroIuXxcsl, OCYIIECTBISIEMOr0 B TEUEHHUE CEMECTpPA C IIeJIbI0 OLIEHUBAHMSI XOJa OCBOCHUS
JTUCIUTITUHBL.

B Tteuenume cemectpa B cucreme aucraHiuoHHoro oOyuenus ['YAII B dopwme
TECTHPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThI IO pEIIeHHI0 337ady WU OJIUH
TEOPETUYECKHil ompoc (MmepeueHb BOMPOCOB JUIsl TECTOB pa3MelieH B «baHke BOIMPOCOB) B
cucreme quctaHimonHoro ooyuenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXYTOUYHON  arrecTanui (IPH  HUCIOJB30BaHUU  OANbHO-PEUTHHTOBOW  CHUCTEMBI
OLICHUBAHMSI, KXKIBIH BUJ KOHTPOJIA OLIEHUBAeTCsl B Oaiiax, U3 KOTOPBIX (GopMUpPYETCS
UTOTOBBIN PE3YIIBTAT).

11.5. Meroauyeckue  yKazaHus JUId  OOYYalOUIMXCS MO  MPOXOXKICHUIO
MPOMEKYTOYHOM aTTECTALINH.



[TIpomexxyTounass — aTrectamust OOyYalOIUXCs  IpelycMaTpUBaeT  OLIGHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3ylbTaTOB O0yueHus Mo AucuuiinHe. OHa BKIIOYAeT
B ceOst:

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

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUYHOM aTTECTAl[MM OCYLIECTBIISIETCS B
coOTBEeTCTBUU C TpeOoBanusmu [lomoxkeHnii «O TEKyIeM KOHTPOJIE YCIEBAEMOCTH |
MIPOMEXYTOUHOW aTTecTtanuu cryaeHToB ['YAII, oOydarommxcss Mo mporpaMMaM BBICIIETO
obpazoBanus» u «O MOAYILHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHUM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




