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1. Heab ocBOeHUS AMCHUTITIHHBI

[lens oOCBOEHUS IUCUMIUIMHBI — (OPMHPOBAHHUE TOTOBHOCTH Oyaymiux OakalaBpoB K
NPOEKTHOH ¥ TPOU3BOJCTBEHHO-TEXHOJOTHYECKON JEATEIBHOCTH B NPEAMETHOH o0nacTu
"KoMIbploTepHBIE TEXHOJIIOTUH U MAaTEMATUYECKOE MOIEIMPOBaHuE" .

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AUCHUIUIMHA:
[IIx0JIbHBINA KypC MAaTEMaTUKH.

I[I/ICI_[I/IHJII/IHLI " OPaKTHUKH, TSI KOTOPBIX OCBOCHHC ,[[aHHOfI JUCHUITIINHBI HCOGXOI[I/IMO KakK

MMpEaAICCTBYIOIICEC: HI/ICerTHaﬂ MaT€MaTuKa, I[I/I(i)(bepeHL[I/IaHBHBIC YpaBHCHUA, MaremaTtudeckoe u
KOMITBIOTCPHOC MOJCINPOBAHUC.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U Huxcarops:
KOHTPOJINpyeMble
KOMIIeTeHIIUH AOCTHREHI IInanupyemsle pe3yJibTaThbl 00y4eHHs
(ko u KOMIIeTeH Ui
(K01 1 HAUMEHOBAHUE)
HAaMCHOBAHHE)
CrniocobHOCTB NOIIK-1.1 3HaTh: OCHOBHBIE TIOHATHS JTUHEHHOW anreOpbl
IIPUMEHSATH JlemoHCTpHpYyET Y aHAJIMTUYECKON T€OMETPHU.
¢byHnaMeHTanbHble | QyHAaMEHTaIbHbIE YMeTh: HUCHONIB30BaTh OCHOBHBIE TIOHATHUSA
3HAHUA, MaTeMaTH4eCKHe U | Kypca.
IIOJIyYEHHBIE B €CTECTBEHHOHAYYHbIE Bnaners: HaBbIKaMU pEIIEHNS OCHOBHBIX TUIIOB
o0JacTu 3HAHUS 3a/1a4 JaHHOTO Kypca.
MaTEMaTHYECKUX U
(11n) NOIIK-1.2 3HaTh: TEOPEMbl U MaTEMaTUYECKHE METOJIbI
eCTEeCTBEHHBIX OueHuBaeT pe3ysbTaTel | JAHHOTO Kypca.
HAYK, U MIPUMEHEHUS YMeTh: pemiaTte OCHOBHBIE TUIIBI 33j1a4 Kypca ¢
HCIOIB30BATE X B | MATEMaTHUECKUX U UCIIOJIb30BAaHUEM METOJIOB JIMHEHHOHN anreOpbl
npodeccHoHanbHOl | CCTECTBCHHOHAYIHBIX 1 QHAJIUTUYECKOU F€OMETPHH.
ESITEIbHOCTH 3HaHUU B Bnaners: COBPEMECHHBIM  MAaTEMATUYCCKUM
(OIIK - 1) npodeCcCHOHATbHOM anmapaToM, CBSI3aHHBIM C  OCHOBHBIMHU
NESATENIBHOCTH MOHATHSIMH U METOJIaMU Kypca.
NOIIK-1.3 3HaTh: COBPEMEHHBIE HAIIPABJICHUS Pa3BUTHL
JleMOHCTpUpYET YMEHHE | TMHEHHOW  anreOpel W aHAJTUTHYECKOM
MIPUMEHSITh TE€OMETPHH.
dbyHIaMEeHTaTbHBIC YMeThb: HCIOb30BaTh OCHOBHBIC ITOHSITHS;
MaTeMaTH4ECKHE U pemiarhb IIPUKJIaHBIE 3a/1a41 c
€CTeCTBEHHOHAYyYHbIE HCIIOJIb30BAHUEM METOJ/IOB JIMHEHHON anreOpbl
3HAHMUS B U aHAJIUTUYECKOU FEOMETPHH.
npodeccHoHaIbHOM Bnanets: 0a30BbIMH 3HAaHHSAMH B 00JaCTH
JeATEIIbHOCTH JUHEHHOW  anreOpsl W aHAJTUTUYECKON
IreOMETPHH, HEOOXOOUMBIMH JJIi YCBOEHUS
JUCLUILINH npodecCuoHaIHLHOTO u
€CTECTBEHHOHAYYHOT'O IMKJIA.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH
yueOHO N Cemectp | O0bem, u.| bamabl | UHTepakTHus, 4. (HauMeHOBaHMe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Paznen 1 Jlex, Ilp Cucrembl TUHEHHBIX YPABHEHUH. 1 10 20 — Koutp. pabota Nel
Paznen 2 Jlex, Ip BekropHble mpocTpaHcTBa 1 6 —
Paznen 3 Jlex, Ip Anrebpa MaTpHI] 1 12 20 — Koutp. paboTta Ne2
Paznen 4 Jlex, Ilp BekTopHas anredpa 1 12 20 — /I3 Nel
Paznen 5 Jlek, Ilp [Tpsimast HA TJIOCKOCTH 1 8 20 — Kontp. padora Ne3
Paznen 6 Jlex, Ip [IpsiMasi ¥ IIIOCKOCTH B IPOCTPAHCTBE 1 12 20 — /13 Ne2
Paznen 7 Jlek, Ilp KpuBbie BTOpOro nopsijika Ha mioCKOCTH 1 8 —
Hroro: 68 100

Cxema pacuera utoroporo 6amia: «(Cymma + Tep)/2»




5. OoOpa3zoBatenbHble TexHoJIOTMM [lpu peanusanuum NOporpaMMbl  HCIONB3YIOTCA
pasyin4yHble 00pa30BaATEIbHbBIE TEXHOJIOTHHU:

- Tpaouyuonnvie obpazosamenvHvle mexHono2uy - WHPOPMAIMOHHAS JIEKIUA U
IPAaKTUYECKHE 3aHATHS B (hOpME MPAKTHUKyMa.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

Marepuansl, UCHIOJIB3yEeMbIE JIsl IPOBEACHUS 3aHATUH, COOTBETCTBYIOT y4eOHOMY IUIaHY,
PIT/I u mMO3BOJSIIOT IOJHOCTBIO OCBOMTBH 3aJjaHHble KommeTeHIMH. KoHTakTHass paboTa MOXKET
IPOBOJUTHCA B BUJIE JIEKLIMOHHBIX U MPAKTHYECKUX 3aHATUH. Bua u opma nekimoHHoro Matepuana
Y MaTepuaa Ui MPaKTUYEeCKUX 3aHATUN ONPEAEIAETCS NPENo1aBaTeIeM.

JIeKMOHHBIN MaTepuall MOKET ObITh MPEJCTABIIEH B BUJE KOHCIIEKTOB JIEKIUH.

Marepuan a1 IpakTUYECKUX 3aHATHH MOXKET ObITh NPE/ICTABIIEH B BUJE 3ajJay, 3aaHui U
BapUaHTOB MX pelIeHus. B marepuanbl A MPaKTHYECKUX 3aHSATHH JOJDKHBI OBITH BKIIOUEHBI
JITOPUTMBI MPOBEACHUS Pacu€TOB, METOAMYECKHE PEKOMEHJALMU II0 UX BBIIOJHEHUIO, IIPUMEP
oopMIIeHHs pEIIEeHUs U NOPSAJOK 3allUThl OTBeTa (pellieHus) y npenojaBaTes (Hampumep, 1o
3JIEKTPOHHON IIOYTE B paMKax TEOPETUYECKOI0 O0YUEHHUs IO MEpPe BBIIOJIHEHHMS).

CamocrosiTenbHas padbora opranusyercsa B coorBerctBun ¢ PITJI.

7. OneHo4yHbIe CpeacTBa

7.1. IlacopT OLIEHOYHBIX CPEACTB

Kox konTpoiupyemoii KoMIeTeHuuu HaumeHoBaHnue

Cemect
p (W1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

KontposbHas pabora Nel

KonTponbHas pabora Ne2

Pa3H0ypOBHCBLIC 3aJauyu W 3aJaHUs
1 OIK-1 (VI3 Nel).

KonrtponbHas pabora Ne3.

Pa3znoypoBHeBbIE 3aja4M W 3aJaHusd
(M3 Ne2)

7.2. TunoBble KOHTPOJbHbIE 3aaHUSl WM HMHble MATepHaJibl, He0OXoAUMbIe IJs
TeKYIIero KOHTPOJIst

7.2.1. KoMIuieKT 3aiaHuii 1J151 KOHTPOJIbHOI padoThl Nel
KonTpoubnas padora Nel.
Tema PemieHue cucTeM JHHEHHbIX YPABHEHHMH Pa3IHYHBIMU METOAAMH
Bapmuanr 1
3ananue 1. PemnTs cucTeMy JIMHEHHBIX ypaBHEHUH IByMs crioco0aMu:
X1 —x2+x3=>5
2x1+x2+x3 =6

1) mo metony Taycea; 2) mio gopmynam Kpamepa (1 F*2+2x3=4

3aganue 2. BBIIOIHUTE NENCTBUA:
1 3 8 1 1 4 4 4 2
2.2 0 |-3:/3 -4 0 6 -2||-1 3
1) 7 -4 2 3 : 2) 31 4 3 -2



W w oMN
I
[ay

D NN

3aganue 3. Onpenenurenb paBeH?
X1 — X2 +2X3—X%X4 =1
Xl —X2+X3—%4 =0
X]—X2+5X3—-Xq4 =4

o o | X —X2+6X3—X%X4=5
3aganue 4. PemnTh CUCTEMY JIMHEUHBIX YPaBHEHUI 17%2 3744

Bapuanr 2

3aganue 1. Pemmth cucreMy JIMHEHHBIX YpaBHEHUN ABYMSI CIIOCOOAMMU:
x1—x2-x3=0
5x1 —xp +4x3 =3

1) mo meroxy Iaycca; 2) mo popmynam Kpamepa 17 2x2 +3x3 =5

3aganue 2. BEIIOJIHUTE NEHCTBUA:

1 2 6 1 1 3 2 3 2
242 0 |-342 -3 0 4 -2||-1 2
1) 5 -3 2 2 ) 31 3 3 _2.
1100
1110
0111
3ananue 3. Onpenenurensd 0011 paBeH?

X +X2+X3+X4=3
X +2X2 +2%X4 =5

o o | X1 +3X9—X3+3xq4 =7
3amauue 4. Pemuts CHUCTEMY JUHEHUHBIX YPaBHCHUU 1 2773 4

Kpurepun onenkn:

Bepnoe Bemonnenne 90-100% 3ananuii - 20 6ayios;

BepHoe BoinoaHeHue 8§0-89% 3ananuii - ot 18 1o 20 6anios;
BEpPHOE BBIMOJTHEHUE 66-79% 3ananuii - ot 17 1o 18 Gamios;
BepHoe BhinoiaHeHue 50-65% 3ananuii - ot 15 1o 17 6anios;
BepHOE BbInoiaHeHue MeHee 50% 3aganuii - ot 0 1o 15 Gansnos.

7.2.2. KoMIuIeKT 3aiaHuii 1J151 KOHTPOJIbHOI padoThl Ne2
KonTposbHnasi pabGora Ne2. O0paTHasi MATPHLA M CHCTEMbI JINHEHHBIX YPaBHEHHIA.
Bapmuanr 1
3amanue 1. [lng kaxmoro U3 4eTbIpex BbIpaxkeHuil 1) —4) ompenenuTs, BXOIUT JIU OHO B COCTaB

OIIpEIeTUTENS | | nopsiika 8 U €ciiu J1a, TO ¢ KAKUM 3HAKOM.
3ananue 2. Pemuth MeTogoM [aycca cucremy ypaBHeHuit (1).
3ananue 3. PemuTh MaTpU4HBIM METOJOM CUCTEMY ypaBHEHUH (2).
3ananue 4. Pemmmth metonom Kpamepa cucrtemy ypaBHeHuit (3).
Jlannbie s BapuanTa Ne |

Ap70g5U 4401805133067, Qg 1A 57,064 0g7 035
b 1

3) %sdassdeslaraslardze ) Deaagsserisdardrtas



SX, + X, +3X; +3x, =3, X, +2x, =3,

=X, +2X, = 2%y +4x, =5, X, +5X, + X, =13, —2X, — 2%, = 4,

— 9% —4x, +3x, =30, —3X, —4X, — X3 =-2, -3% —3x, +2x, + x, =7,

1) -x, —5x, +x;, —x,=2L @) -5x, + x, —2x, =19. (3)l ~% % —X; —2x, =5.

Bapuanr 2
3amanue 1. Jlns Kaaoro u3 4eThpeX BhIpaxeHui 1) —4) ompeaenutb, BXOIUT JIU OHO B COCTaB

OTpeAeNUuTENs | 4 | MOpsAZIKa 8 U €CNU 114, TO C KAKUM 3HAKOM.
3amanne 2. Pemmth MeTonom ['aycca cucremy ypaBHeHuit (1).
3ananue 3. PewmuTh MaTpU4HBIM METOJOM CUCTEMY ypaBHEHU (2).
3amanne 4. Pemmth metogom Kpamepa cucremy ypaBHenuit (3).
[Jannsle aus Bapuanta Ne 2

1) %essaderdrrdagiodesdos ) Hasdsallesardarisdeder

3) “estsalaneidectiadasdsy  4) Psetiadragssesdorder

4%, — X, + 5X, +2x, =21, —3X, +4X, —2X, —10x, = 28,
—4x, —5X, +4%; —4x, =-2, 5X, +2X, + 5%, = 27, 4x, —2X, +4X, —3x, = -8,
- X - X, -x,= 1 —X —4x, -5%, =-21, 5%, —2x, +2x,+ x, = 4,

(1) —3x, —4x, -5x, —2x,= 7. () S5x, —x, + 4x; = 2L (3) 4x, +2x, —4x, —x, = 0.

7.2.3. KoMIuIeKT 3aIaHuii )11 KOHTPOJILHOM padoThl Ne3
Kounrtpoabnas padora Ne3. «IIpsimasi u mi10CKOCTb)»
Bapmuanr 1
Zamanue 1. Touku A(3,—1) u B(1,4) — Bepiunbl TpeyronbHuka, Touka M(0,2) — Touka
nepeceueHust ero mMeauaH. CoCTaBUTh YpaBHEHHsI CTOPOH TpeyrojbHHKa B ad@uHHON cucreme
KOOpJIMHAT.
3aganme 2. J[aHbl ypaBHEHHsI CTOPOH TpeyroibHuka: x + 2y +1=0,2x —y —2 =0,
2x +y + 2 = 0. CocraBuTh ypaBHEHHE BBICOTbI, ONYLIEHHON HA TPETHIO CTOPOHY TPEYrOJbHUKA B
IPSIMOYTOJIBHOM CUCTEME KOOpJUHAT.
3ananmne 3. CoctaBuTh 001IIEe YpaBHEHHE TUIOCKOCTH, €CIIN
x=1+u+v
y =2+ u+v - napaMerpuueckoe ypaBHEHHUE 3TOH MIOCKOCTH.
z=1—-u+v
Haiitu paccrosiaue ot Touku M(—2,3, —1) 10 3TOM IJIOCKOCTH B NMPSMOYTOJILHON CHCTEME
KOOpJMHAT.
3aganued4. Touku A(—1,-3,1),B(5,3,8),C(—1,—3,5), D(2,1, —4) — BepUIKHbI TETPAIPA.
Haiitu yron mexny pedpom AD u rpanbio ABC B IpsMOYTOJIbHOM CUCTEME KOOPIUHAT.
3aganue 5. Ilokazate, yTO NpsiMBIE

x=2t+4 x=2t—4
liyjy=—=t—=3 u liyjy=—-t+1
z=3t+6 z=2t+5

JeXaT B OJHOM I1ockocTu. HanucaTh ypaBHEHHE 3TOM IIIOCKOCTH B IPSIMOYTOJIBHON CUCTEME
KOOpJMHAT.

Bapuanr 2.

3aganme 1. JIBe MeauaHbl TpeyrojabHHUKA JIeKaT Ha OpsMbIX X +y =3 u 2x + 3y = 1,
touka A(1,1) BepumnHa Tpeyroiabauka. COCTaBUTh YpaBHEHHE CTOPOH TPEYTOJIbHUKA.

3amanue 2. Touka H(—3,2) — Touka mepeceyeHus: BHICOT TPEYTOJbHHMKA, IBE CTOPOHEI
KOTOpOTO JIeXaT Ha IpsAMbIX ¥ = 2x 1Y = —x + 3. CocTaBUTh ypaBHEHUE TPETEH CTOPOHBI.

3amanue 3. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Mpoxojsiieii yepes touky A(1,—1,2)
napauieibHo iockoctu X — 3y + 2x + 1 = 0. Haiitu paccrostaue ot Toukn H(—2,3,2) mo sroii
IUIOCKOCTH.



3aganue 4. Haiit yroa MexAy IIOCKOCTBIO, Hpoxozsinei depe3 Touky A(1,—2,3)

(x=3t=2 L(x+y+z+1=0
NEPIEHIUKYIIPHO NPSIMOW{y = —2t + 2 1 npAMoHn 2x+y+32-2=0
z =72t
x+y—z=0 _
3aganme 5.  Ilokasarb, 4YTO NpSIMBIC ll:{x—y—ySz—B _o™® ll-%ﬂzy_—?zzz_l

napajuiebHbl, U HAIIUCATh YPaBHEHUE MIJIOCKOCTH, B KOTOPOM OHHU JIeXkaT.
Kpurtepun onenku:

BepHOE BhIMoaHeHUEe 76%-100% 3amanuii — ot 16 qo 20 6anios;

BepHoe BoinoaHeHue 51%-75%% 3aganuii - ot 11 o 15 Gamios;

BepHOE BhIMoaHEeHUE 26-50% 3amanuii - ot 6 10 10 6anios;

BEpHOE BBINOIHEHHE MeHee 25% 3ananuii - ot 0 10 5 6asios.

7.2.4. PazHoypoBHeBbIe 3a1a4u u 3aganus. UJ13 Nel

Tema U/I3 Nel. BekTropHoe nmpocrpaHcTBo. MaTpuua mepexoaa OT OJQHOro 0asmca K
Apyromy

BapuanTt 1

3amanue 1. JlaTh ompeneneHue BEKTOPHOro MpocTpaHcTBa. [IpuBect  mpumepsl u
KOHTPIIPUMEPHI BEKTOPHBIX TPOCTPAHCTB.

3amanue 2. Ecnu Bce BEKTOpHI 337aHbl B CTAHIAPTHOM Oasuce e =(10) u &= 0. ,
TO  BEKTOp a=(9,-5) B 0Oasuce f, :(3’2), f, =(-13) UMeeT KOOpAHMHATHL: 1)
a:(—2,—3); 2) a:(—2,3); 3) a:(2,3);4) a=(2,-3)

3amanue 3. JlaTh ompeneneHue JIMHEWHO 3aBUCUMOM M JIMHEWHO HE3aBUCHUMOM  CHUCTEMBI
BEKTOPOB. IIyCTh JaHBI CHCTEMbI BEKTOPOB (B COOTBETCTBYIOLIMX MPOCTPAHCTBAX HAJ mojeM R):

0 @=235) p=(-2-3-5). o a=(235) p=(-2-3-6)

JIuHelHOo 3aBUCUMBIMH, U3 YKa3aHHBIX CHUCTEM, SBJSOTCS: 1) Takux cucteM Het; 2) 0; 3)

a; 4) a,0.

3
3ananue 4. B nIMHENHHOM NPOCTPAaHCTBE A waiitn MaTpuly nepexosna T ot 6asuca (1)

&=(7.5 5)
82 =(5-7,9)
K Oasucy (2) U KOOpAMHATHI BEKTOpa d 5 Gasuce 91’92’93, €CIIU: (1) &=(-3 2-5)
g1=(5 -1, 3)
G2=(-2 5 -4)
G3=(4,-4,2) d=-€+2€,+3g,

@)

4 -
3ananue 5. B nmHelHOM npocTpaHCTBE A BEKTOP t = (2,27,-3,21)  pa3noxuTh
o 6azucy

hl: 0,1,-1,2), h2= 1,2,-3,1), h =(0,0,0,1), h4= (-2,0,1,-1).
Bapmuanr 2
3amanue 1.  Jlate ompexneneHue BEKTOPHOro mHpocTpaHcTBa. [IpuBecT  mpumepsl u

KOHTPIPUMEPHI BEKTOPHBIX MPOCTPAHCTB.

3amanue 2. Ecnu Bce BEKTOpHI 3a/1aHbI B CTAaHJApTHOM Oa3uce e =(100) , €= (0,1,0)’

&3=(001) 1o pexrop *=01) 5 Gaguce 1=020)  R2=030) f3=(0D)
1) @=@1). 5 a=(11). gy a=Q@-1Y. 4 a=QL-D)

3amganue 3. JlaTh ompeneneHue JIMHEHHO 3aBUCUMOM M JIMHEWHO HE3aBUCUMOM  CHUCTEMBbI
BEKTOpOB. IIyCTh JaHbI CHCTEMbI BEKTOPOB (B COOTBETCTBYIOIIMX MPOCTPAaHCTBaX Hax moieM R):

HMCECT KOOPAWHATLL



a) a=(235) ,B=(—2,—3.—5); B) ¢ =(235) p=(235) » :(—2,_3’_6), JIuHEeNHO 3aBUCUMBIMH, U3
YKa3aHHBIX CUCTEM, SIBIIAIOTCS 1) Takux cucteM HeT; 2) B; 3) a; 4) a, B.

3
3amanue 4. B nuHEHHOM IpPOCTpaHCTBE A” waittn Matpuily rnepexona 1 ot Oasuca (1)

&=(3 31)
8y =(3-4,-8),
kK Oasucy (2) u xoopamHatel BekTopa ¢ d g Gasuce gl’gz’g3,ecnnz (1) 63=(3,-8-5) (2)
G1=(-9 6, 0)
G2 =(-6,5, 4)
G3=(6, -9, -1) a=4€ — 1€, + 176

3amanue 5. B nmMHEHHOM MpoCTpaHCTBE 44 BEKTOP U= (-7,-16,1, 11).  pa3noXuTh
o 6asucy h1= 0,1,-1,2), h2= 1,2,-3,1), h3 =(0,0,0,1), h4= (-2,0,1,-1).
Kputepuu ouenku: Bepnoe Brinonnenue 90-100% 3ananuii - 20 6anos;
BepHoe BhimoaHeHue 80-89% 3ananuii - ot 18 1o 20 6aios;
BEpPHOE BBINMOJIHEHUE 66-79% 3ananuii - ot 17 1o 18 Gamios;
BepHOe BhimoaHeHue 50-65% 3ananuii - ot 15 1o 17 6aios;
BepHOE BhIMoaHeHne MeHee 50% 3aganuii - ot 0 1o 15 6amos.

7.2.5. PazHoypoBHeBblIe 3a1a4u u 3aganus. UJ13 Ne2
Tema U3 Ne2. IIpsimasi, 10CKOCTh U KPMBbIe BTOPOr0 MOPsiAKA
Bapuanr 1

3agaua 1. BeruncauTs miomaas TpeyroiabHUKa, TOCTPOSCHHOIO Ha BEKTOPAax a=AB y b
= AC xak na CTOpPOHAX, €CJM OH 3aaH Tpems BepuinHamu A (4; 2; 5), B (0; 7;2) u C (0; 2; 7).

3apgavya 2. BeruuciuTth 06beM NUpaMubl, IOCTPOEHHON HAa BEKTOpax a b C gakma
CTOPOHAX, CCIIH: d = (2; 0; 0), b = (3; 4;0), C = (3;4;2).

3angaua 3. Jlan tpeyromsuuk ABC ¢ Bepmmnamu A, B, C: A (-5; 2), B (5; 7), C (1; -1).
N300pasuts TpeyronbHuk ABC B mpsMoyronbHOil aekapToBoil cucteme koopauHat XOVY.
Hamucats: 1) ypaBHenue npsimoit AB;  2) ypaBHeHue Ouccektpucsl BL yrna B; 3) ypaBHenue

BbIcOTHI CN , onymieHHo# u3 BepiuHsl C; 4) ypaBHeHHe MeanaHbl AM, ipoBe1IeHHOM U3 BEPILUHBI
A.

3agaua 4. JlaHbl YeThIpe TOUYKH A ,AZ, Ay n A (KOOpAMHATHl YKa3aHbl HUXKE ).
BblsicHUTB, N1€XaT 1M 9TH TOYKU B OJHOW IUIOCKOCTH. EciM jexar, To COCTaBUTh YpaBHEHHUE TOU
IUIOCKOCTH, €CJIH HE JIEXKAT, CAENaTh CIeAyOlIee:

1). CocTaBUTh ypaBHEHHE MIIOCKOCTH A A, A3

A

2). HaiiTu paccTosiHHE OT TOYKH * % JI0 TUIOCKOCTH A A, A3

3). Hanucatp ypaBHeHHE MEpPHEHIUKYISAPA K MIOCKOCTH AA, A%, MPOXOJAIIECTO Yepe3
TOYKY A4.

. . . i A A,
4). Haiitu ocTpblil yroi, 00pa3oBaHHBIN STUM MEPHIEHAUKYIISIPOM U MPSAMOit .
5) BpHCIATH KOCHHYC yIila MEXIY KOOPAWHATHOW TIOCKOCThIO XOYy U IIOCKOCTHIO A

A A

6). BeIsicHUB B3aMHOE PACIIOIO0KEHUE TTPSMBIX A Ay u P A4, HaWTH PACCTOSIHUE MEXKITY
HHUMMU.

Koopaunats! TOUEK: A (2;-3; 1), A, (6; 1; -1), A3(4; 8; -9), Ay (2;-1; 2).



3agaua 5. IlpuBecTn ypaBHEHME K KaHOHMUYECKOMY BMJy M OIPENEIUTH THUII KPUBOM
9x* +4y® —36x+24y +36=0

Bapuanr 2

33113'—[3 1. Beruucnuth miomanab TPEYroJbHUKA, IOCTPOCHHOI'O Ha BEKTOpax a =AB u b

= AC xak na CTOpOHAX, €CJIM OH 3a/1aH TpeMs BepiinHamu A (4; 4; 10), B (4; 10; 2) u C (2; 8; 4).

3amaua 2. Beruucauts 00beM IHUPaMUJbI, HOCTPOGHHON Ha BEeKTOpax & | b , C kak ma

cropoHax, eciau: & =(-2; 1;5), b = (3;0;2), ¢ =(-1; 4; 2).
3anpava 3. [lan tpeyroasauk ABC c Bepmmnamu A, B, C. A (-1; 11), B (14; 6) , C (2; 2).
N306pa3uts TpeyronbHuk ABC B mpsiMOyroibpHO#M AekapToBoil cucreme koopauHat XOV.
Hamucars: 1) ypaBuenue npsimori AB;  2) ypaBHeHHe OuccekTpuchl BL yrma B;
3) ypaBuenue BoicoThl CN , omymennoit u3 Bepmuasl C; 4) ypaBHeHue Meauansl AM,
MPOBEJICHHOMN U3 BEPILIUHBI A.

3amaya 4. JlaHbl YeThIpE TOYKH A ,AZ, Aq 5 Ay (KoOpAMHATHI YKa3aHbl HUXKE ).
BbIsiIcHUTB, JI€KaT JIM 3TH TOYKH B OJHOM MIIOCKOCTU. Ecnu nexar, To COCTaBUTh ypaBHEHUE ITON
MJIOCKOCTH, €CITU HE JISKAT, CACNIaTh CIACAYIOIIEe:

1). CocTaBUTh YpaBHEHHE IIIIOCKOCTH A A, A3
2). Haiitu paccTostHuE OT TOUYKH A, JI0 TIIIOCKOCTH A A, A3

3). Hamucarp ypaBHEHHE MEPHEHIUKYISIpA K MIIOCKOCTH AA, A3, MPOXOJIALLETO Yepe3
TOYKY A4.

; ; ; i A A
4). Haiitu ocTpblii yroi, 00pa3oBaHHBIN 3TUM MEPIIEHIUKYISIPOM U TIPSIMOM .

5) BBIYHCINTH KOCHHYC yTIIa MEXy KOOPANHATHOMN IITOCKOCTHIO XOY U IMIIOCKOCTHIO A A,

A,

6) BrIsscHUB B3auMHOE PacCIlOJIOKCHUC TIPAMBIX A1 A3 u A
HUMU.

Koopaunats! Touek: A (5; -1; -4), A, (9; 3; -6), As( 7:10;-14) wu A, (5; 1; -3).
3agaua 5. IlpuBecTn ypaBHEHHE K KaHOHHMYECKOMY BHJIY M ONPEACIUTH TUI KPHUBOM
4x? —9y? +16x+54y —101=0

Kpurtepun onenku:
Bepnoe Bemmonuenue 90-100% 3ananuii - 20 6aios;
BepHoe BoimoaHeHne 80-89% 3ananuii - ot 18 10 20 6asmios;
BEpHOE BhIMOIHEeHHE 66-79% 3ananuii - ot 17 1o 18 6anios;
BepHoe BeimoiaHeHue 50-65% 3ananuii - ot 15 10 17 Gamios;
BepHoe BbInonHeHue Mmenee 50% 3ananuii - ot 0 1o 15 6amios.

2 A , HAWTH PACCTOSIHUE MEXKIY

7.3. OueHo4HbIe CpeacTBa JAJs NMPOMEXKYTOYHOH aTTECTAIMU O HTOraM OCBOEHUSI
JUCIHHMIIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTecTaluu

Cemectp 1

Nen/m | Bompockr

1 Kak 3amuceiBaercs cuctema JUHEWHBIX ypaBHEHUH B 001meM Buae? UTo Ha3bIBaeTCs
pELIEHNEM CUCTEMBI JINHENHBIX YpaBHEHUN?




Kakas cucrema NHMHENMHBIX ypaBHEHMH HA3bIBA€TCA COBMECTHOW, HECOBMECTHOM,
OIIpeIeIEHHON, HEOIIPEIETIEHHOM ?

3 B dem cyth MeTona ['aycca pelieHusi CUCTEMbI IMHEHHBIX YPaBHEHUN?

4 Kakne mpeoOpazoBaHMs  CHCTEMBbl  JHHEWHBIX  ypaBHEHHH  Ha3BIBAIOTCS
3J€MEHTapHbIMU?

3) Kakas coBokynHOCTh umcen HasbiBaeTcs marpuueil? Kak omnpenensdrorcst Hyneas,
€AMHUYHAs, IMaroOHaJIbHAsI, BEPXHsS TPEYroyibHasi MaTPUILIbI?

6 Kak onpenensitorcsi onepauuu: paBeHCTBA, CIOKEHUS, YMHOXEHHS MaTpUIbl Ha
YUCJIO, TPAHCIIOHUPOBAHUS MAaTPULIbI?

7 Kak omnpenensercs omnepanuss yMHOXKEHHMs Martpul?  Bceerma am BO3MOXKHO
ymHoxeHue matpun? [IpuBectu npumepsl.

8 Kakumu cBolicTBaMu 0o01ajaeT omeparus CI0XKEeHHUs] MaTPHIL?

9 Kakumu cBoiicTBamu 00J1a1aeT omepamusi YMHOXKEHUS MaTpHIl?

10 [To xakuM opMyIliaM BBEIYUCISIOTCS ONPEACTUTENN 2 U 3 TOPSIAKOB?

11 Kak onpenensercs monstue nepecraHoBKU? YeTHble W HEUETHBIE MEPECTAHOBKU?
Uemy paBHO 4HCIIO IEPECTAHOBOK U3 N CUMBOJIOB?

12 Kak ompenensiercss moHsTHE MOJACTAHOBKM N-oi crereHu? YeTHble M HEUETHBHIC
noacraHoBku? Kak onpenensiercss yMHOKEHHE TMOACTAaHOBOK?

13 Kakas cymMMa Ha3bpIBaeTcsl OIpeneiauTeNeM KBaJIpaTHONM MaTpullbl N-ro mopsaka?
Yemy paBHO YHCIIO CIaraeMeIx?

14 Kak ompenensercs wMuHOp 3nemeHta onpeaenutens? Kakx —omnpenensiercs
anreOpandeckoe JonojaHeHue aieMeHTa? Kakoe paBeHCTBO Ha3bIBAETCS PA3JI0KEHUEM
omnpenenutens d mo i-oi crpoke? Mo j-my cTonoIry?

15 MO’KHO J11 BBIYMCIIEHUE ONPEAETUTENS N-T0 MOPSAKA CBECTH K BHIYUCICHHUIO OJIHOTO
omnpeaenures (N-1)-ro mopsiaka?

16 Im i fitn 06 A7 i

0 Kakoi (opmysie MOXHO HaWTH OOpaTHYI MaTpuily JUIsL KBaJpaTHOMN
MaTpuLbl A, €CJIM OHa CYIIECTBYET?

17 [To kakoil cxeme MOKHO OCYIIECTBUTh BBIUUCIEHNE 0OPAaTHON MaTPUIILI C TTOMOIIBIO
3JIEMEHTApHBIX MPeoOpa3oBaHuit?

18 Kak ¢opmynupyercss u nokasbiBaeTcsl npaBuio Kpamepa pelieHusi CUCTEMbI JIBYX
JMHENHBIX YPABHEHUN C ABYMSI HEU3BECTHBIMU?

19 Kax ¢opmynupyercs u nokasbiBaercss nmpaBuiio Kpamepa pemieHus CUCTEMbI TpeX
JIMHENHBIX YPAaBHEHUH C TPEMSI HEU3BECTHBIMU?

20 [Ipy kakux ycrnoBUSAX Ha KBaJpaTHblE MaTpullbl N-ro mopsaka A u B Mbl Moxem
pemuTh MaTpuuHoe ypasrenne A X =B t.e. BemonuuTs mpaBoe aeneHne B Ha A?
ITo kako#t popmyre MOXKHO HaiTn X?

21 Kak onpenensiercs nousTre 6a3uca U pa3MepHOCTH BEKTOPHOTO POCTPAHCTBA?

22 Kakoe MHOeCTBO Ha3bIBa€TCA BEKTOPHBIM MpocTpancTBom? [loampoctpancTBom?

23 IIpy KakuX yCIIOBHSIX CUCTEMA BEKTOPOB HA3BIBACTCS JIMHEWHO 3aBUCUMOM, JTUHEHHO
He3aBucuMon? Kakue BEKTOPbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU, KOMILTAHAPHBIMU?

24 Kakumu cBoiicTBamMu 0071a1aeT onepanus CI0XeHUsI BEKTOPOB?




25

Kaknumu cBolicTBamu 001a1aeT onepanusi yMHOKEHHUS BEKTOpa Ha YUCIIO?

26 Kakoe umucio HaspiBaercss paHrom marpuubl? [IpaBuio BeMHCICHHS panra
MaTpUIbl METOI0M OKaNMIIEHUS] MUHOPOB.

27 Kakoe uncno HassiBaeTcs panrom Matpuusl? [1paBuiio BEIMUCIEHHS paHTra MaTPHIIBI
C ITOMOIIIBIO 3IEMEHTAPHBIX ITPe0Opa30BaHUH.

28 Kak ¢opmynupyercst teopema Kponekepa — Kamemm 0 COBMECTHOCTH CHCTEMBI
JIMHEHHBIX YpaBHEHUN?

29 Kaxk onpenensiercsa Matrpuia repexojia oT OgHoro 0asuca K gpyromy?

30 Kakoe BeKTOpHOE ITPOCTPAHCTBO HA3bIBACTCA KOHEUHOMEPHBIM?

31 CkansipHoe Ipou3BeICHUE BEKTOPOB U €0 CBOWCTBA.

32 Boruncnenue ckaispHOro nNpou3BeICHUS.

33 EBKJIMI0BO TPOCTPAHCTBO.

34 BektopHOe npousBeeHne BEKTOPOB: ONPEIEIECHUE U €r0 CBOMCTBA.

35 Beruucnenne BEKTOPHOTO MPOU3BECHHUS.

36 Boruncnenue miuomaayn TpeyrojabHUKa.

37 CMmernranHOe TIPOM3BEICHUE BEKTOPOB: OIIPEICIICHIE U €eT0 CBOMCTBA.

38 Beruucnenue cMemanHOro Npou3BeACHUS.

39 O0BeM TeTpadapa

40 Jlenenue oTpes3Kka B JaHHOM OTHOLICHUH.

41 [IpssMoyronbpHas AeKapTOBa CUCTEMA KOOPAMNHAT.

42 PaccrosiHue Mexy AByMSI TOUKaMH.

43 Paznuunble ypaBHEHUS IPSIMOM HA INIOCKOCTH.

44 B3anMHOe pacnioniokeHue IBYX IPSIMBIX Ha IJIOCKOCTH.

45 Yroa Mexay NpsIMBIMU.

46 PaccrosiHME OT TOUKM 10 IPSIMOM HA IIIOCKOCTH.

47 Pa3znnunble ypaBHEHUS TIOCKOCTH.

48 B3anMHOE pacnonokeHne MIOCKOCTEN B IPOCTPAHCTBE.

49 YTroa Mexay IIOCKOCTSIMHU.

50 PaccrostHre OT TOUKH 10 TIIOCKOCTH.

51 IIpsiMast B mpoCTpaHCTBE.

52 B3anmMHoe pacronoxeHue npsMoil U IIOCKOCTH.

53 Yron mexay npsiMoil ¥ IIIOCKOCTBIO.

54 B3anmMHoe pacronioskeHre NpsMbIX B IPOCTPAHCTBE.

55 Yron Mexay NpsSMbIMU B POCTPAHCTBE.

56 PaccrosiHue OT TOYKH 10 MPSIMO B MPOCTPAHCTRE.

57 PaccrosiHne Mexly CKpeIuBaroIMMUCS IPSIMBIMU.




58 [Tapabona: onpeneneHue 1 KAHOHUYECKOE YPAaBHCHHE.
59 DJuiIc: onpeaesieHne U KAaHOHUYECKOE YpPaBHEHUE.
60 ['unepOouna: onpeaeieHne 1 KAHOHMYECKOE YpaBHEHHE.

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
Cemectp POBEACHUI Kputepuu u HOpMBI OLEHKHU
NPOMEKYTOYHOIM
aTTecTanuu

COTJIIMYHO» 8006am1oB
«XOPOIIIO» 60-79 GamioB
1 9K3aMEH «YJIOBJIETBOPHTEIHHO) 40-59 6autoB
«HEYIOBIETBOPUTEIHHO)» MeHee 0aioB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

Ne ABTOPBI, nocooue, yueoHo-
3arsaaBue (3aroJioBoK)
n/n COCTABUTEIHN MeTOAn4ecKoe nocooue,

NPaKTHKYM, JP.)

Ton
H3JaHus

KoauuecTBO B
HAY4YHO
onobamoTeke /
HaumeHnoBaHnue
9BC

1 | Kpsksun B. I. Jluneitnass anreOpa B 3ajadax M YHPaKHEHUSAX
[DnexTpoHHBIN pecypc] : yueO. mocobue / B. JI.
Kpsaksun. - U3n. 3-e, ucnp. - Cankr-IlerepOypr :
Jlanb, 2016. - 592 c. : un. - (YueOHUKY AJi BY30B.
CrnenuanpHas muteparypa). - ISBN 978-5-8114-
2090-2.

YuebHoe mocodue

2016

9BbC "Jlaup"

2 | JI. A. bexnemumeBa | COOpHHK 3a7ad 1O aHATMTUYECKOH T€OMETPUU H
JTUHEHHON anrebpe [DNeKTpoHHBIH pecypc]
yaeOHoe nocobue / JI. A. bexnemuiena [u ap.] ;
non pea. J. B. bexnemumesa. - U3n. 5-e, crep. - VYuyebHoe nmocobue
Canxrt-Ilerepoypr : Jlans, 2017. - 496 c. : uin. -
(YueOHuku 1 By30B. CrieranbHas JUTEpaTypa).
- ISBN 978-5-8114-0861-0.

2017

9bC "Jlaun"

3 | Enpkun AL T. Jlunelinast anreOpa M aHAJIUTHYECKAss E€OMETPUS
[DnexTpoHHBbI pecypc] : yueOHoe mocodue / A. T'.
Enpkun. - CaparoB : By3oBckoe o0Opa3oBaHue, VYuyebHoe nmocobue
2018. - 95 c. : mi. - (Beicmee obpa3oBanue). - ISBN
978-5-4487-0325-6.

2018

9BC «IPRbooks»

4 EmennsuoBa T. B. Jluneiinas anreOpa. PemieHune THTIOBBIX 3aaad
[DnexTpoHHBIN pecypc] : yueb. mocobue / T. B.
EmenbsanoBa, A. M. Konbuatos. - Capartos : Aii [1u VY4eOHoe nocobue
Op Menua, 2018. - 184 c. - ISBN 978-5-4486-0331-
0.

2018

OBC «IPRbooks»




8.2. lonosiHuTEIbHAS JIUTEpPATypa

Tun (yueOHuk, yuedHoe

KoaunuyecTBO B

Ne ABTOpBI, nocooue, yue0Ho- I'on Hay-nou
3arsaaBue (3aroJioBoK) oudamnoTeke /
n/n COCTABUTEJIH MeToinYecKoe nocooue, U31aHus
HPAKTHEYM, p.) HaumenoBanue
P » AP 9BC
1 |T'ynaii T.A. OneMeHTbl JMHEMHON anredpel [DIIEKTPOHHBII
pecypc] : yueb. mocobue / T. A. TI'ynait [u np.]. - YyeOHoe nmocodue 2017 OBC «IPRbooks»
CraBponois : CepBuciikoia, 2017. - 87 c.
2 | [lonny6Hnas M. JI. Jluneitnas anreOpa [ DneKTpoHHBIN pecypc] : yueo.-
meTo. mocodue. Yactes 1 / M. JI. Tlognyonas, E. . YyebHO-MeTOANYECKOE 2016 SEC «IPRbooks»
CeepmiioBa. - CapatoB : By3oBckoe obpa3zoBanue, nocobue
2016. - 44 c.
3 | AnanbeBa M.C. HccnenoBatenbckas u KYJIBTYpHO-
NPOCBETUTENbCKAS ~ JEATEIBHOCTh  OaKajaBpOB
Hearoruyeckoro  o0pas3oBaHust [DJEKTPOHHBIN V6 HO-METONNIECKOe
pecypc] : yueb.-meron. mocobue / coct. M. C. 8 2013 3BC "IPRbooks"
. nocobue
AnanbeBa [u np.]. - Ilepmb : Ilepmckuii roc.
rymaHur.-ieq. yH-T, 2013. - 65 c. - ISBN 978-5-
85218-664-5.
4 | T'ociogapuxoB A.Il. Bricmass marematuka [DNEeKTpOHHBINH pecypc] :
yuebHuk. B 6-tu 1. T. 1 : Jlunelinas anreGpa.
BexTopHas anreOpa. AHamuTH4eckasi reoMeTpus /
A. II. T'ocnogapukoB [u np.] ; Hayu. pen. A. IL VYuebHuk 2015 3BC IPRbooks»

lNocogapukoB. - Cankr-IlerepOypr Har.
MHUHepaJibHO-ChIpheBOi yH-T "Topubrit”, 2015. -
103 c. - ISBN 978-5-94211-710-8.




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M MH(POPMANHOHHBIX CHPABOYHBIX

cucTeM

— Ilasnosa H.I'. JIuneiinasi ajaredpa u_aHajguTuueckasi reomerpusi. Pabouas terpans /
Mocksa, 2016. Pesicum docmyna : http://elibrary.ru

— Kopuemkuna FO.B. ®@opMupoBaHue nNpodheccHOHAILHBIX KOMIETEHIHIi CTYIEeHTOB B
Kypce JIHHelHOH ajre0pbl Ha OCHOBe AJrOPUTMHYECKOro moaxona. BectHuk YensOuHckoro
rOCy/IapcTBEHHOro menarorundeckoro yaupepcutera. 2013. Ne 11. C. 140-147. Peswcum oocmyna :
http://elibrary.ru

— 3onomapesckas /.M. COOpHMK 3aaa4y 1o JHHeHHOW ajredpe (yueOHOe mocodue).
MexayHapoJHbIH JKYpPHAJI NPUKIAIHBIX U (QyHIaMeHTanbHbIX wucciaenoBanui. 2013, No 11-1.
C. 114-115. Pescum oocmyna : http://elibrary.ru

- Bonoosckas T.E., Dnaym P.Tr. DJ1eMEeHThI JUHENHOM aJIreopnl.
VYuebnoe nocodue / Omck, 2010. Pearcum docmyna : http://elibrary.ru

— bopmaxkosckuii A.C., I[lanmenees A.B. IIpakTHKYM 10 _JIMHEIHOW _aJjredpe u
AHAJINTHYECKON reoMeTpuu. YueOHOE mocoOue : pekomeHnoBano YMO / Mocksa, 2007. Cep.
[Mpuknagnas marematuka. Peocum docmyna : http://elibrary.ru

— Jlyosiruna E.H. Jluneitnas anre6pa: yae6Hoe mocobue / E. H. JIy6sruna. -Kupos: U3n-Bo
OOO. Pagyra-ITPECC., 2013. - 164 c. Peswcum docmyna : http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOT0 00eceYeHUus

Ne Hanvenosanue MO PexBu3UTHI zlorosi)pa
n/n (naTa, HoMep, CPOK AelicTBHSA)
1 Windows Hozosop Ne 690 om 19.05.20152., cpox Oeticmeus -
beccpouro
2 Office Standart Jlocoseop Ne 690 om 19.05.20152., cpox Oeticmeust -
beccpouno; Jlocosop Ne 727 om 20.07.2016e., cpox
deticmeus - 6eccpoOuHO

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYyIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpoLecca MO0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, J1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB /151 IPOBEICHUS

N/ | NpakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
NMOMEILUEeHHUH I CAMOCTOATEIbHOMI

padoThl 00yUyaIUXCsi (HOMeEp ayIUTOPHH)

Ilepeyens 0CHOBHOTO 000pYynOBaHHS

VYyeOHast ayauTOpus A MPOBEICHHUS
3aHATUHA  JIGKIIMOHHOTO  TUMAa. YyeOHas
aynIuTopus  JUIl  TNPOBEIEHUS  3aHATHU
CEMHUHApPCKOro TUMna. YuyeOHas ayIuTopus is
1 | KYPCOBOTO  MPOEKTHPOBAHHs (BBITIOJIHEHUS

Cronpl yuyeHHUYECKHE JBYXMECTHbBIE
(MOHOOJIOK), JOCKa ayAuTOpHas 3-X

CEKIIMOHHAs (MenoBasi), CTOI
KYpPCOBBIX pabo0T). YueOHasi ayauTopus s .

MPENOIaBaTeIbCKUN , CTYJbs, TPOEKTOP
NMPOBENCHUS TPYMINOBbIX 1 HHAMBUAYAIBHBIX | \ oo

KOHCyJbTallMi. YdyeOHas aynutopus Uid
IIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJIS U
npomexxyrouHoi arrecrarmu (YJIK-418).

VYyeOHast ayauToOpus A MPOBEICHHUS
3aHATAN  JIEKIMOHHOIO THHA. YueOHasd CTOJIBI YYEHHYECKHE JBYXMECTHBIC
2 ayJIUTOpHUS IS [IPOBEICHUS 3aHATUN | (MOHOOJIOK), CTOJ TPENoJaBaTeIbCKUH,
CEMUHAPCKOT0 TUIA. Y4ueOHas ayIMTOPHs I | CTYJ, I0CKa ayauTopHas(MeIoBas).
KYpPCOBOTO TPOEKTUPOBAHUS (BBINOJHEHUS



http://elibrary.ru/item.asp?id=27607954
http://elibrary.ru/
http://elibrary.ru/item.asp?id=21078141
http://elibrary.ru/item.asp?id=21078141
http://elibrary.ru/contents.asp?issueid=1237105
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HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00BbEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KYpPCOBBIX Pabo0T). YueOHasi ayauToOpus s
MPOBEJICHUS TPYNIIOBBIX M WHIWBUIYAIbHBIX
KOHCYJIbTAIlMid. YueOHash ayauTopus s
MPOBEJCHUS 3aHATUN TEKYIIET0 KOHTPOJIS H
npomexyrounoii arrectarmn (YJIK-310).

YyeOHass ayauTopusi sl TPOBEACHHUS
3aHATUNA  JIGKIIMOHHOTO  TuMa. YueOHas
aymIUTOpUsS  JUISL  TIPOBEICHUS  3aHATHA
CEMHUHAPCKOro TUMa. YuyeOHas ayIuTopus is
KYpPCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMi. YdyeOHas aynuTopus Ui
MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npomexxyrouHoi arrecranuu (YJIK-411).

Croyibl y4eHUYECKHE IBYXMECTHBIC
(MOHOOJIOK)., CTOJI TPENnoaaBaTeIIbCKUM,
JIOCKa ayauTOpHasi(MenoBasi).

Komnberorepnsiii  knacc. llomemenue
JUIS  CaAMOCTOSITENIbHOW  pa0oThl.  YueOHas
ayIUTOpUsSL Il TIPOBEICHUS  3aHSATHMA
CEMHUHAPCKOTo TUMNa. YueOHas ayIuTopus s
KYpPCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHHUS
KYpPCOBBIX pa0oT). YueOHass ayauTopus JUis
MIPOBEJICHUS TPYITIOBBIX M WHIUBUIYATBHBIX
KOHCYyJbTallMi. Yd4eOHas ayauTopus Ui
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npoMexyrouHoi arrecrarmu (I'-401).

Croubl
Y4YEHHUYECKHUE,
HNutepHer

YUCHHUYCCKHUC, CTYJIbA
IIK ¢ BBIXOJJOM B CCTb

YyeOHass ayauTOpus IS TIPOBEACHHUS
3aHATHA ~ JIGKIIUOHHOTO  TuMa. YueOHas
ayUTOpUsS  JUISL  TIPOBEICHUS  3aHSATHMA
CEMHUHAPCKOTo TUMNa. YueOHas ayIuTopus s
KYpPCOBOTO TPOCKTHPOBAHUS  (BBITIOTHCHHS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS TPYIIIOBBIX M WHIUBUIYATBHBIX
KOHCYJbTallMii. Yd4eOHas ayauTopus IUis
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS W
npomexxyrounoit arrectarmu (YJIK-305).

Crospl yYEHHUYECKHE JIBYXMECTHBIC
(MOHOOTIOK) CTON  MpemnojaBaTeNbCKHM,
CTyJI, IOCKa ayauTOpHast (MeIoBast)
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