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YTBEPXJIEHO

Ha 3acenanuu kadenps! «Bbiciias MaTeMaTHKa U MaTeMaTHYECKOEe 00pa30BaHUE)

(mporokomn 3acenanuss Ne 2 ot « 09 » 09 2020 r.).




1. Heab ocBOeHUS AMCHUTITIHHBI

[lens oOCBOEHUS IUCUMIUIMHBI — (OPMHPOBAHHUE TOTOBHOCTH Oyaymiux OakalaBpoB K
IPOEKTHOM U IPOM3BOJICTBEHHO-TEXHOJIOIMYECKOM JESITEeIbHOCTH B IPEAMETHOW objactu
"MoOWIIbHBIE U CETEBBIE TEXHOJIOTHHU".

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 " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITIINHBI HGOGXOI[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 Huxarops:
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 3aJ1a4 JaHHOTO Kypca.
MaTEMaTHYECKUX U
(11n) NOIIK-1.2 3HaTh: TEOPEMbl U MaTEMaTUYECKHE METOJIbI
eCTEeCTBEHHBIX OneHuBaeT pe3ysbTaTel | JAHHOTO Kypca.
HAYK, U MIPUMEHEHUS YMeTh: pemiaTte OCHOBHBIE TUIIBI 33j1a4 Kypca ¢
HCIOIB30BATE X B | MATEMaTHUECKUX U UCIIOJIb30BAaHUEM METOJIOB JIMHEHHOM anreOpbl
npodeccHoHanbHOl | CCTECTBCHHOHAYIHBIX 1 QHAIUTUYECKOW 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 TexHoJIOrMM [lpu peanusanuum NporpaMMbl  HCIONB3YIOTCA
pasyin4yHble 00pa30BaTEIbHbBIE 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. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue

Cemect
P (MM ee 4acTH) OI[€HOYHOT0 CPeACTBA

Kontponbnast pabora Nel

Konrponbnas padora Ne2

PaBHoypOBHeBBIC 3aJadyu W 3aJaHUs
1 OIK-1 (U3 Nel).

Kontposbnast pabora No3.

Pa3znoypoBHeBbIE 3aa44 W 3aJaHusd
(M3 No2)

7.2. TunoBbie KOHTPOJIbHBIC 3aJlaHUA HWJIH HHBIC MaTepHualbl, H606X0)11/1Mble AJIsA
TEKYIIEro KOHTPOJIsA

7.2.1. KoMIUIeKT 3aIaHii )11 KOHTPOJILHOM padoThl Nel
KonTpoasnas padora Nel.
Tema Peurenue cucreM JIMHEHHBIX YPABHEHHH PAa3JIHYHBIMM METOAAMU
BapuanTt 1
3ananue 1. PemnTs cucTeMy JIMHEHHBIX ypaBHEHHH IByMs cioco0aMu:
X1 —x2+x3=5
2x1+x2 +x3 =06

1) mo merony I'aycca; 2) mo ¢popmynam Kpamepa 17 *27 2x3 =4

3aganue 2. BBIIOIHUTE NEHCTBUA:

1 3 8 1 1 4 4 4 2
22 0 |-3:|3 -4 06 -2|(-1 3
1) 7 -4 2 3 ;2) 31 4 3 -2
2 -1 1 0
01 2 -
3 -1 2
3amanue 3. Onpenenurenb 3 1.6 1 paBeH?

X]—X2+2X3—-x%4 =1
X1 —X2+X3—X4=0
X]—X2+5X3—-Xq4 =4

o o | X1 —X2+6X3—X4=5
3ananue 4. PemnTh cUCTEMY JTUHEHWHBIX YpaBHEHUN 17%2 3744

Bapmuanr 2

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

1) mo metoxy Taycca; 2) mo gopmynam Kpamepa 17 2x2 +3x3 =5

3amanue 2. BLIOIHATE JeHCTBUS:
1 2 6 1 1 3 2 3 2
2.2 0 |-3]2 -3 0 4 -2 |-1 2

1) 5 -3 22;2)313 3—2.



S O b =
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3ananue 3. Onpenenurens paBeH?
X|+X2+X3+X4 =3
X1 +2X2 +2X4 =5

3aganue 4. Pemiuth CUCTEMY JIMHEUHBIX YPABHEHUI XL +3x2 = X3 +3x4 =7

Kputepun ounenku:

Bepnoe Beimonnenue 90-100% 3ananuii - 20 6aios;

BepHoe BhinoaHeHue 80-89% 3ananuii - ot 18 1o 20 6aios;
BEpPHOE BBINMOJIHEHUE 66-79% 3ananuii - ot 17 1o 18 6amios;
BepHOe BhimoaHeHue 50-65% 3ananuii - ot 15 1o 17 6amios;
BepHOE BhIMojaHeHne MeHee 50% 3amanuii - ot 0 1o 15 6amos.

7.2.2. KoMILIeKT 3aIaHuii 1JIsI KOHTPOJILHOM padoThl Ne2
KonTposbHnas pabora Ne2. O0paTHasi MATpPHLIA M CHCTEMbI JINHEHbIX YPaBHEHHIA.
BapuanTt 1
3amanue 1. [lng kaxmoro u3 4eTblpex BblpaxeHuil 1) —4) omnpenenuTs, BXOJUT JU OHO B COCTaB

OIpeIeIUTeNs | 4 | nopsijika 8 U eciiu J1a, TO ¢ KaKUM 3HAKOM.
3ananue 2. Pemuth MeTogoM [aycca cucremy ypaBHeHuit (1).
3ananue 3. PemuTh MaTpU4HBIM METOJOM CUCTEMY ypaBHEHUN (2).
3ananue 4. Pemuth metogoM Kpamepa cucremy ypaBHenwuii (3).
[Jannsie ans Bapuanta Ne 1

1) %2r%es@astsdsssdesdrs 2) “es2ad11 57264 g7 55
3) “%ednlarleadaasderdze  4) Deaas@ssder@isdardrotos
SX, + X, +3X; +3x, =3, X, +2x, =3,
=X, +2X, = 2%y +4x, =5, X, +5X, + X, =13, —2X, — 2%, = 4,
—-5x, —4x, +3x, =30, = 3%, —4X, — Xy =2, - 3% —3x, + 2x; + x, =7,

(l) —xl—5x2 +x3 _X4=21. (2) —5X1+ x2—2x3=19. (3) —X —X —x3—2x4:5.

Bapmuanr 2
3amanue 1. Jlnsg xaxmoro w3 4eTblpex BbIpaxeHuil 1) —4) omnpenenuTs, BXOJUT JU OHO B COCTaB

OIIpEAEIUTEINS | 4 | NOpsIZIKa 8 U €ClIU Jja, TO C KAKUM 3HAKOM.
3ananue 2. Pemnte MmeTtogoMm I'aycca cuctemy ypaBHeHuil (1).
3ananue 3. PemuTh MaTpU4HBIM METOJOM CUCTEMY ypaBHEHUH (2).
3ananue 4. Pemmth metonom Kpamepa cucrtemy ypaBhenuit (3).
[annbie 1 Bapuanta Ne 2

1) %essaderdrrdagiodesdos  9) “asdsallesardarisdreder

3) “astsalanteidectiadasdsy  4) Psetiarzagssesdorder

4%, — X, + 5X, +2x, =21, —3X, +4X, —2X, —10x, =28,
—4x, —5X%, +4x%; —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. (2) S5x, —x, + 4x; = 2L (3) 4x, +2x, —4x, —x, = O,

7.2.3. KoMIuIeKT 3aiaHuii 1J1s1 KOHTPOJIbHOI padoThl Ne3
KonTpoabHnas padora Ne3. «IIpsimasi 1 IJIOCKOCTb»
Bapuanr 1



3amanue 1. Touxku A(3,—1) u B(1,4) — Bepiunsl Tpeyronbauka, Touka M(0,2) — Touka
nepecedeHuss ero menuaH. CocTaBUTh ypaBHEHHUS CTOPOH TpeyrojbHUKa B adPuHHON cucreme
KOOpJMHAT.
3apanme 2. JlaHbl ypaBHEHHsI CTOPOH TpeyrojpHuka: x +2y +1=0,2x—y -2 =0,
2x +y + 2 = 0. CocraBUTh ypaBHEHHE BBICOTHI, OIIYLIECHHON HA TPETHIO CTOPOHY TPEYrOJbHUKA B
IIPSAIMOYTOJIBHOW CUCTEME KOOPIHHAT.
3apanue 3. CocrTaBUTh 00IIee YpaBHEHUE IJIOCKOCTH, €CIIN
x=14+u+v
y =2+ u+ v - napaMeTpuyecKoe ypaBHEHUE ITOU INIOCKOCTH.
z=1—-u+v
Haiitu paccrosiare ot Touku M(—2,3, —1) 10 3TOM IJIOCKOCTH B MPSIMOYTOJILHON CHCTEME
KOOpPJMHAT.
3apanue 4. Touku A(—1,-3,1),B(5,3,8),C(—1,—3,5), D(2,1, —4) — BepuIHHbI TETPAdIPA.
Haiitu yron mexay pedpom AD u rpanbio ABC B IpsSIMOYTOJIbHOM crcTeMe KOOPAMHAT.
3aganue 5. [loxazate, yTO IpsIMBIE

x=2t+4 x=2t—4
ll:y:—t—3 u lzy=_t+1
z=3t+6 z=2t+5

JIeXatT B OHOM tutockocTr. Hanucars ypaBHEHME 3TON INIOCKOCTH B IIPSIMOYTOJIBHOM CUCTEME
KOOp/MHAT.

Bapuanr 2.

3aganme 1. JIBe MeauaHbl TpeyrojbHHUKA JieKaT Ha OpAMbIX X +y =3 u 2x + 3y = 1,
touka A(1,1) BepuinHa TpeyrojbHuka. COCTaBUTh YpaBHEHHE CTOPOH TPEYTOJIbHHUKA.

Bapnanme 2. Touka H(—3,2) — Touka mepecedeHUs] BBICOT TPEYTOJbHUKA, BE CTOPOHBI
KOTOPOTO JIeKAT Ha NPSMBIX Y = 2X Uy = —x + 3. COCTaBUTh ypaBHEHUE TPETEeH CTOPOHBHI.

3ananme 3. CocraBuTh ypaBHEHHE IUIOCKOCTH, mpoxozsuieil uepe3 touky A(1,—1,2)
napaurelibHo TIockoctd X — 3y + 2x + 1 = 0. Haiitu paccrostaue ot Toukn H(—2,3,2) mo aroii
IUIOCKOCTH.

Bananme 4. Haiiti yrom Mexmy IUTOCKOCTBIO, mpoxojsimieii depe3 Touky A(1,—2,3)

[(x=3t=2 L(x+y+z+1=0
NEPIEHIUKYIIAPHO NPAMONH|y = —2t + 2 U IpAMOH 2x+y+3z2-2=0
z=2t
+y—2z=0 -
3ananmne S. [Tokazatb, uro mpsmble [: {x _xy _ySZZ_ g—=o " ly: XT"LZ = y_—+21 = 22—1

napajuieiabHbl, U HAIUCATh YPaBHEHHUE MIJIOCKOCTH, B KOTOPOIl OHHU JIeXkaT.
Kpurtepun onenku:

BepHOe BhInoaHeHue 76%-100% 3amanuii — ot 16 g0 20 6annos;

BepHoe BoimoaHeHue 51%-75%% 3aganuii - ot 11 g0 15 Gamios;

BepHOE BhIMoIHeHune 26-50% 3ananuii - ot 6 10 10 Gamnos;

BEpHOE BBIMOJTHEHNE MeHee 25% 3amanuii - ot 0 10 5 6amios.

7.2.4. PazHoypoBHeBbIe 3a1a4u u 3aganusi. /13 Nel

Tema W13 Nel. BekropHoe nmpocrpancTtBo. MaTpuna nmepexoga or oJHOro 0asmca K
Apyromy

Bapmuanr 1

3amanue 1.  JlaTe ompeneneHue BEKTOPHOro mMpocTpaHcTBa. IIpuBectm  mpumepsl u
KOHTPIIPUMEPHI BEKTOPHBIX IPOCTPAHCTB.

3ananue 2. Ecnm Bce BEKTOPHI 3aJaHBI B CTAaHAAPTHOM Oa3uce €= (1’0) u €. = (0’1) ,
TO BEKTOP a:(9,—5) B 0azuce fl :(3’2), f2 :(_1’3) UMEET KOOpAauHaThl: 1)
a:(—2,—3); 2) a:(—2,3);3) a:(2,3);4) a=(2-3)



3aganue 3. JlaTh ompeneneHue JIMHEHHO 3aBUCUMOM M JIMHEWHO HE3aBUCHUMOM  CHUCTEMBbI
BEKTOPOB. IlyCTh JaHBI CHCTEMbI BEKTOPOB (B COOTBETCTBYIOLIMX MPOCTPAHCTBAX HAJ mojeM R):

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

JIMHEHO 3aBUCUMBIMH, U3 YKa3aHHBIX CHCTEM, SIBIAIOTCA: 1) Takux cucteMm HeT; 2) 6 ; 3)

a; 4) a,0.

3
3amanue 4. B nuHEHHOM NPOCTpaHCTBE A” waiitn Matpuily repexona 1 ot Oasuca (1)

&=(7,5 5)

8 =(5-7, 9)

K Oa3ucy (2) U KOOpPIUHATHI BEKTOpa d g Gasnce gl’gz’g?’,ecm/l: (1) &=(-3 2-5)
G1=(5 -1 3)

g2=(-2 5 -4)
@) G3=(4 -4,2) d=-6+26,+3§;

4 —
3ananue 5. B nmHeliHOM npocTpaHCTBE A BEKTOD t= (2,27,-3,21)  pa3noxuTh
no 6asucy

hl: 0,1,-1, 2), h2= 1,2,-3,1), h =(0,0,0,1), h4= (-2,0, 1, -1).
Bapuanr 2
3amanue 1. JlaTh ompeneneHue BEKTOPHOro MpocTpaHcTBa. [IpuBect  mpumepsl u

KOHTPIIPUMEPHI BEKTOPHBIX TPOCTPAHCTB.

3amanne 2. Ecnm Bce BEKTOPHI 33JaHbl B CTaHAAPTHOM Oa3uce & =(100) , €2=(010) ,

%2(0’0’1) TO BEKTOP a=(11) B 0Oazuce E:(l,Z,O)’ Ez(L3,0)1 T3=(1’0’1)
1) a=(1). 2) a=(-111), 3) a=1-1D. 4) a=>11-1)

3aganue 3. JlaTh ompeneneHue JIMHEMHO 3aBUCUMOM M JIMHEWHO HE3aBUCHUMOM CHUCTEMBI
BeKTOpPOB. IlyCTh JaHBI CHCTEMBI BEKTOPOB (B COOTBETCTBYIOIIMUX MPOCTPAHCTBAX Haja mojem R):

a) a=(235) p=(-2-3-5) B) a=(235) p=(235) 7=(-2-3-6) jupeiino 3aBUCHMBIMH, W3
YKa3aHHBIX CUCTEM, SIBIIAIOTCS 1) Takux cucteM HeT; 2) B; 3) a; 4) a, B.

HMECT KOOPAWHATELL

2

3
3ananue 4. B nuHENHHOM NpPOCTPaHCTBE A naiitn Matpuiy nepexoga 1 ot 0Oasuca (1)

=3 31),
& =(3-4,-8),
K Oaszucy (2) ¥ KOOpPIMHATHI BEKTOpA d g Gasuce gl’gz’g?’,ecm/l: €)) &=(3-8-5) (2)
G1=(-9 6, 0)
G2 =(-6. 5, 4)
g3=(6, -9, —1) C_i = 4é1 —7é2 + 7@3

3ananue 5. B nuHEHOM IpOCTpaHCTBE 44 BEKTOD U= (-7,-16,1,11).  pa3moxuTh

o 0asucy hl: 0,1,-1,2), h2: (1,2,-3,1), h3 =(0,0,0,1), h4= (-2,0, 1, -1).
Kpurtepun ouenku: Beproe Boimonaenue 90-100% 3ananuii - 20 6awios;

BepHoe BhinoaHeHune 80-89% 3ananuii - ot 18 1o 20 6anios;

BEpPHOE BBIMOTHEHNE 66-79% 3amanuii - ot 17 1o 18 Gamios;

BepHoe BhinoaHenue 50-65% 3ananuii - ot 15 1o 17 6anios;

BepHOe BhImoaHeHne menee 50% 3amanuii - ot 0 1o 15 6amos.

7.2.5. Pa3HoypoBHeBbIe 3a1aun U 3aganus. UJ13 No2
Tema M3 Ne2. IIpsimasi, NJIOCKOCTH M KPHBbIe BTOPOr0 NOpPsiAKa
Bapuanrt 1



3agaua 1. BeMACINTS IIOMIAb TPEYTOIbHUKE, IOCTPOCHHOTO Ha BekTopax 4 =AB y b

= AC xak na CTOpOHAX, €CJIM OH 3a7aH TpeMs BepimHaMu A (4; 2; 5), B(0;7;2) u C(0; 2; 7).

3agava 2. Berauciauth 00beM mUpaMUbl, TOCTPOSHHON Ha BEKTOpax a b . C kak ma
CTOpOHAX, €CJIH: a = (2; 0;0), b = (3; 4;0), C = (3;4;2).

3amgaua 3. Jlan tpeyroasuuk ABC c Bepmmnamu A, B, C: A (-5;2), B (5; 7), C (1; -1).
N3o0pa3ute TpeyroibHuk ABC B NpsMOyronbHOM nekapToBoil cuctemMe koopauHat XOV.
Hanucate: 1) ypaBHeHue npsimoit AB;  2) ypaBHeHue Ouccektpucsl BL yrna B; 3) ypaBHeHue

BbicoThl CN , onymenHo# u3 Bepimuael C; 4) ypaBHeHHE MeauaHbl AM, TpoBEICHHOM 13 BEPITUHBI
A.

A
3agaua 4. J[aHbl 4eTbIpe TOUKU A ,AZ, 3y A (KOOpAMHATHl YKa3aHbl HUXKE ).
BbIsICHUTB, J€KaT 1 3TH TOYKU B OJHOM Iuiockoctu. Eciiu nexar, To coCTaBUTh ypaBHEHUE 3TOH
IUIOCKOCTH, €CJIM HE JIEKAT, CAEIaTh CIEAYyIOLIEe:

1). CocTaBUTh YpaBHEHHE IIIIOCKOCTH AL A, A3
2). Haiitu paccTosiHUE OT TOUYKH A+ 110 mnockoetn A A2 A3

3). Hanucare ypaBHEeHHE NEPIEHIUKYISApPA K IUIOCKOCTH A A, A3, MIPOXOISIIETO Yepes3
TOUKY As
T ; i A A
. HaiiTu ocTtpsblit yrosn, 06pa3oBaHHBIN STUM NEPHEHAUKYIIPOM U MPSIMOi .

5) Breraucnuts KOCHUHYC yTIJjIa MCKIAY KOOp,HHHaTHOﬁ IIJIOCKOCTBIO xOy N IINIOCKOCTBIO A1

A A

6). BeIsICHUB B3aIMHOE PACHOJIOKEHUE MPAMBIX A As u M
HUMH.

A4 , HaWUTH pacCTOAHNUEC MCKAY

KoopaunaTsl TOUEK: A (2;-3; 1), A, (6; 1; -1), A3(4; 8; -9), A, (2; -1; 2).
3amaua 5. TlpuBecTH ypaBHEHHE K KaHOHHYECKOMY BHJY W OIPEIETHTH THIT KPHBOM
9x* +4y® —36x+24y +36=0

Bapuanr 2

33[[3‘—[3 1. Borauciauts rmiomanb TpEYroJbHUKaA, IOCTPOCHHOI'O HAa BEKTOpAX a =AB u b

—_—

= AC xak na CTOpPOHAX, €CJIM OH 3a/aH Tpems BepimmHamu A (4; 4; 10), B (4; 10;2) u C (2; &; 4).
3apaua 2. Beruuciauts 00beM mUpamMuibl, TOCTPOSHHON Ha BEKTOpax a , b , C kax Ha

cTopoHax, ecmu: & = (-2; 1;5), b = (3;0;2), C =(-1; 4, 2).
3agaua 3. Jlan tpeyronsuuk ABC c Bepmmmaamu A, B, C. A (-1; 11), B (14; 6), C (2; 2).
N306pa3uts TpeyronpHuk ABC B psiMoyronbHON qekapToBoil cucteme koopauHat XOV.
Hanucats: 1) ypaBHeHue npsmoii AB;  2) ypaBHenue O6uccextpucel BL yrma B;
3) ypaBuenue BbicoTl CN , omymennoit u3 BepmuHbl C; 4) ypaBHeHue Meauansl AM,
IIPOBEJEHHON U3 BEPIIMHBI A.

3agaua 4. J[aHbI YeThIpe TOUYKH A ,AZ, Ay 5 A (KOOpAMHATHI YKa3aHbl HUXKE ).
BoisicHUTb, JIeXkKaT JIM 3TH TOYKH B OJHOM IIIOCKOCTH. Ecnu nexar, To cOCTaBUTh ypaBHEHUE HTOU
TJIOCKOCTH, €CITU HE JISKAT, CACNIaTh CIASAYIOIIee:

1). CocTaBUTh ypaBHEHHE MIIOCKOCTH AL A, A3
2). Haiitu paccTostHuE OT TOYKH A, JI0 TIOCKOCTH A A, As.

3). Hanucatp ypaBHEHHE NEPIIEHIUKYISApA K IUIOCKOCTH AL A, A3, MPOXOISIIETO Yepes3

TOYKY Ay .



4). Haiitu ocTpblid yro, 00pa30BaHHBIN 3TUM MEPIIECHIUKYISIPOM U TIPSIMOI A A, .

5) BBIYHCINTH KOCHHYC yTIIa MEX,y KOOPANHATHOMN INIOCKOCTBIO XOY U IMIIOCKOCTHIO AL A,

A,

6). BolsicHUB B3aMHOE PACIIOIOKEHHUE MPSIMBIX A Ay u A A4, HaWTH PacCTOSTHUE MEXTY
HUMU.

Koopmusare: Touek: A4 (5;-1:-4), A2 (9:3:-6), (7:10;-14) u ™ (5;1;-3).
3agaua 5. IlpuBecTu ypaBHEHME K KaHOHMUYECKOMY BMJy M OIIPENEIUTb THUIl KPUBOMH
4x? —9y* +16x+54y -101=0

Kpurepun oneHku:
Bepnoe Bemmonaenue 90-100% 3amanuii - 20 6a10B;
BepHoe BoinmoiaHeHue 80-89% 3ananuii - ot 18 10 20 6amios;
BEpHOE BHIMOTHEeHHE 66-79% 3ananuii - ot 17 1o 18 Gaios;
BepHOe BhImojaHeHue 50-65% 3ananuii - ot 15 10 17 Gamios;
BepHOE BbInoiaHeHue MeHee 50% 3aganuii - ot 0 1o 15 Gamos.

7.3. OueHoYHbIe CpeaCcTBa JJs MPOMEXKYTOYHOIH aTTeCTAIMU O HTOraM OCBOEHUsI
JAUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 1

Ne i/t | Bompocsr

1 Kak 3anuceiBaeTcst cuctema JIMHEWHBIX YpaBHEHHUH B 001ieM Buae? YTo Ha3bIBaeTcs
pELIEHNEM CUCTEMBI JINHEHHBIX ypaBHEHUN?

2 Kakas cucremMa JNHMHEMHBIX YpaBHEHHMI Ha3bIBA€TCSI COBMECTHOM, HECOBMECTHOM,
OIIpEEIICHHON, HEOIIPENETICHHON ?

3 B uem cyTs MeTona ['aycca pemieHust cucTeMbl IMHEHHBIX YpaBHEHHM?

4 Kakme  mnpeoOpa3oBaHMsi  cUCTEMBbl  JIMHEWHBIX  ypaBHEHUI  Ha3bIBarOTCS
2JIEMEHTapHBIMU?

5 Kakas coBokymHOCTe umcen HaspiBaeTcss Marpuuen? Kak ompenensroTcss HyleBas,
€IMHHUYHAs, 1MaroHalbHasl, BEPXHSsI TPEYrojbHasi MaTpULbl?

6 Kak omnpenensrorcss oneparuu: paBeHCTBA, CIOXKEHHUS, YMHOXKEHHMS MaTpUIBI Ha
4KCII0, TPAHCIIOHUPOBAHUS MaTPULIbI?

7 Kak omnpenensiercs omnepamus yMHOXKeHUs wMarpul?  Bcerga naum  BO3MOXKHO
yMHOXkeHHe MaTpul? [IpuBecTu npumepsl.

8 Kaknmu cBolicTBamu 001a1aeT Omepaiusi CIOKEHUST MaTPHUIL?

9 Kakumu coiicTBamu o0ajjaeT onepanusi YMHOXKEHUS MaTpui?

10 I[To xkakuM (opmysIaM BBIUUCIAIOTCS ONPENEIUTENN 2 U 3 TOPSIIKOB?

11 Kak ompenensiercsa nonarve nepectaHOBKU? YUeTHble W HEYETHBIE MEPECTAaHOBKHU?

YeMy paBHO 4KCIIO IEPECTAHOBOK U3 N CUMBOJIOB?

12 Kak omnpenensiercss moHsATHE MOJACTAaHOBKUA N-0il cTeneHW? YeTHble W HEYETHBIC
nozacraHoBku? Kak onpenensercs yMHOKEHUE MOJCTaHOBOK?




13

Kakas cymma Ha3bIBaeTCa OMNpenenuTesieM KBaApaTHOM MaTpuilbl N-ro mopsiaka?
Yemy paBHO YHCIIO Cl1araeMpIx?

14 Kak ompenensercs wmuHop srnementa omnpeaenutens? Kakx —ompenensiercs
anredpandeckoe JoMoIHeHHe 3aeMeHTa? Kakoe paBeHCTBO Ha3bIBAETCS PA3JI0KEHUEM
onpenenurens d mmo i-oit crpoke? ITo j-my cronoiry?

15 MOHO JT1 BBIYUCIIEHUE ONPEETUTENS N-T0 MOPsAKa CBECTH K BBIYMCICHHUIO OJJHOTO
onpenenurens (N-1)-ro mopsaka?

16 ITo kakoii ¢o 7 6 A7 7

pMyJe MOKHO HalWTH OOpaTHYIO MaTpHUIly JUIsL KBaJpaTHOM
MaTpullbl A, €Clii OHa CYIIECTBYET?

17 [To xakoit cxeme MOKHO OCYIIIECTBUTH BHIYMCIIEHUE OOPATHON MaTPHULIbI C ITOMOIIBIO
AJIEMEHTAPHBIX TPeoOpa3oBaHUt?

18 Kak ¢opmynupyercss u nokasbiBaeTcsi npaBuio Kpamepa pelieHus CHCTEMBI JIBYX
JIMHEHHBIX YPAaBHEHUN C ABYMS HEU3BECTHHIMU?

19 Kak dopmynupyercs u nokasbiBaeTcsi mpaBuiio Kpamepa pelieHus CUCTEMbI Tpex
JIMHEHHBIX YPaBHEHUMN C TPEeMsl HEU3BECTHBIMU?

20 [Ipu KakuX yCIOBUAX Ha KBaJpaTHbIE MAaTPUIbI N-TO mopsiaika A u B Mbl Mokem
pemruts Matpuunoe ypasuenne A-X =B r.e. Bpimonnuts npasoe aenenne B Ha A?
I[To xakoit popmysne MoxHO HaTH X?

21 Kak onpenensiercst monsiTHe 6a3uca U pa3MEPHOCTH BEKTOPHOTO POCTPAHCTBA?

22 Kakoe MHOkeCTBO Ha3bIBaeTCsl BEKTOPHBIM ITpocTpaHcTBoM? [loanpocTpancTBom?

23 [Ipu Kakux yCIOBHSX CUCTEMA BEKTOPOB HA3BIBAECTCS JIMHEMHO 3aBUCHUMOM, TUHEUHO
He3aBrcuMoi? Kakue BEeKTOPHI Ha3bIBAIOTCS KOJTTMHEAPHBIMH, KOMIUTAHAPHBIMU ?

24 Kakumu coiicTBamu 001ajaeT onepanus Cl0KeHUsI BEKTOPOB?

25 Kakumu cBolicTBamu 00a1aeT onepausi yMHOKEHHUS BEKTOpa Ha YUCIIO?

26 Kakoe umcno HaspiBaeTcs paHrom matpuiiel? [IpaBuiio BeIUHCIEHUS paHra
MaTPUIIBl METOIOM OKaHMIICHHUS] MUHOPOB.

27 Kakoe umncno Ha3piBaeTcs panroM MaTpuiibl? [IpaBuiio BeIYMCIEHUS paHTa MATPHUIIBI
C TMIOMOIIBIO IEMEHTAPHBIX MTPE0Opa30BaHUM.

28 Kak ¢dopmynupyercs teopema Kponekepa — Kamemnmm o cOBMECTHOCTH CHCTEMBI
JIMHEWHBIX YpaBHEHUN?

29 Kak onpenensiercst MaTpuia nepexoaa otT oJHoro 6asuca K apyromy?

30 Kakoe BekTOpHOE MPOCTPAHCTBO HA3BIBACTCS KOHEUHOMEPHBIM?

31 CxkanspHoe MpOU3BEICHHE BEKTOPOB U €r0 CBOMCTBA.

32 Brruncnenue ckaasipHOro Npou3BeICHHS.

33 EBKITHI0BO TIPOCTPAHCTBO.

34 BektopHoe mpou3BeieHne BEKTOPOB: ONPEIeIEHUE U €ro CBOMCTBA.

35 Brrumncienre BEKTOPHOTO TPOU3BEACHUSI.

36 Brruncnenue miomaayn TpeyrojabHUKa.

37 CMeranHOe IPOM3BEICHUE BEKTOPOB: OIIPEeNICHIE U ero CBOMCTRA.

38 Brrumncienre cMEnaHHOTo MPOU3BEICHHMS.
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O06nem TeTpasapa

40 Jlenenue oTpe3ka B JaHHOM OTHOIICHUHU.

41 [TpsMoyronbHas AekapToBa cucTeMa KOOpAUHAT.

42 Paccrosiue Mexty IByMs TOUKAMH.

43 PaznuuHble ypaBHEHUs NPSMON Ha MJIOCKOCTH.

44 B3anMHOe pacnonokeHue IByX IPSIMbIX Ha IJIOCKOCTH.
45 Yroa Mexay NpsIMBbIMU.

46 PaccrosiHue oT TOUYKH 10 NPSIMOI Ha INIOCKOCTH.

47 Pa3nuunble ypaBHEHMS TUIOCKOCTH.

48 B3anMHoe pacnosoxeHue mI0OCKOCTeH B IPOCTPaHCTBE.
49 Y103 MeXKIy TUIOCKOCTSIMHU.

50 PaccrosiHre 0T TOYKH /10 MIIOCKOCTH.

51 [IpsiMast B mpoOCTpaHCTRBE.

52 B3anMHOe pacnionoxeHue npsMou U MIOCKOCTH.

53 Yroa Mexay npsiMOd U TIOCKOCTBIO.

o4 B3aumHoe pacnonoxeHue npsiMpIx B IPOCTPAHCTBE.

55 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE.

56 PaccrositHue oT TOYKHM 10 IPSMOH B IIPOCTPAHCTBE.

57 PaccrosiHre Mexy CKpeIMBaIOIIUMUCS MPSIMBIMH.

58 [TapaGomna: onpenenenue 1 KAHOHUYECKOE YpaBHEHUE.
59 Dnurnc: onpeesieHne 1 KaHOHUYECKOE YpaBHEHUE.

60 ['nnep6ona: onpeaeneHne 1 KAHOHUUYECKOE YpaBHEHHE.

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma
Cemectp NPOBEACHI Kpurtepuu u HOpMBI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaliu

«OTJIIMYHO» 800aioB
«XOpOLIO» 60-79 6amnoB
1 9K3aMeH «yJIOBJIETBOPUTEIBHOY» 40-59 6amnoB
«HEYJIOBJICTBOPUTEIHHOY MeHee OaJIoB




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] : y4e0. 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 | COOpHUK 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. Jlunelinass anrebpa W aHaIUTUYECKas
reoMeTpusi [DJIEKTPOHHBIN pecypc] : ydeOHOe
nocobue / A. I'. Expkun. - CaparoB : By3oBckoe VYuyebHoe nmocobue
oOpazoBanue, 2018. - 95 c. : un - (Bsicumee
oOpasoBanue). - 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 3BbC «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.
MUHEpPAIBHO-ChIpbeBOM yH-T "['opnbiii", 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_aHajauTuuyeckasi reomerpusi. Pabouas terpans /
Mocksa, 2016. Pesicum docmyna : http://elibrary.ru

— Kopuemkuna FO.B. ®opMupoBaHue npodeccHOHAIBHBIX KOMINETEHIHI CTY/IeHTOB B
Kypce JIHHelHOH ajre0pbl Ha OCHOBe AJrOPUTMHYECKOro moaxona. BectHuk YensOuHckoro
rOCy/IapCcTBEHHOro menarorunueckoro yampepcutera. 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
AHAJINTHYECKOH 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 MPOrpaMMHOI0 o0ecnedYeHus

Ne PexBu3n oropopa
HanmenoBanue I10 ThIA0T BU P
n/n (naTa, HOMep, CPOK JIeliCTBHUS)
1 Windows OeccpouHas
2 Office Standart OeccpodHas

8.5. Onucanne MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /15l IPOBeIeHUs!

N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThHI 00yUaAIUXCs (HOMEP ayTUTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

VYyeOHass ayauTopusi A MPOBEACHUS
3aHATUN  JIGKIIMOHHOTO  TUMa.  YyeOHas
ayIATOpUS I TPOBEACHUS  3aHATHU
CEeMMHAPCKOro THMA. YuyeOHas ayAUuTOpHUS IS
KypCOBOTO IPOEKTUPOBAHUS (BBIMOIHEHUS

CTOJBl yYEHUUYECKHE JBYXMECTHBIC
(MOHOOJIOK), JOCKa ayauTopHas  3-X

1 CEKIIMOHHAS (menoBas), CTOJ
KYpCOBBIX DPaboT). YueOHas ayAuTOpHUs JUIs .
MIPEToIaBaTeNIbCKUM , CTYNbs, MPOEKTOp
MPOBE/ICHHS TPYIIOBBIX M MHIMBHIYAIBHBIX | A (.

KOHCYyJbTallMii. Yd4eOHas ayauTopus IUis
MIPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS W
npomexxyrounoii arrectarmu (YJIK-418).

VYueOHast ayauTopus ISl MPOBEACHUS
3aHATUN  JIGKIIMOHHOTO  TUMa.  YyeOHas
ayoUTOpus  JUIS  TPOBEACHUS  3aHATUH Cronpl y4eHHYECKHE JBYXMECTHBIE
2 | ceMHHApCKOro Thma. YuyeOHas ayauTopus 1t | (MOHOOJIOK), CTOJI TPEeroJiaBaTeIbCKUi,
KYpPCOBOTO TPOCKTUPOBAHUS (BBITIOJHEHUS | CTYJ, I0CKA ayquTOpHas(MeIoBas).
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
NIPOBEJICHUS TPYNIIOBBIX W WHIUBUAYAIbHBIX



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

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KOHCYJIbTAIlMid. YueOHas ayauTopus s
MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npomexyrounoii arrectarmu 9YJIK-310).

YyeOHass ayauTopusi sl TPOBEACHHUS
3aHATAN  JIEKIMOHHOIO Tuma. YdeOHasg
aymUTOpUsS Il TPOBEICHUS  3aHATHIA
CEMHUHAPCKOro TuMna. YueOHas ayIuTopus Iis
KYpPCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMii. Yd4eOHas aynuTopus Ui
MPOBEJCHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npomexxyrouHoi arrecranuu (YJIK-411).

Croyibl y4eHUYECKHE JIBYXMECTHBIC
(MOHOOJIOK)., CTOJI TPEnoJaaBaTeIIbCKUM,
JIOCKa ayauTOpHasi(MenoBasi).

Komnberorepnsiii  knacc. llomemenue
JUIS  CaAMOCTOSITENIbHOW  pa0oThl.  YueOHas
ayIUTOpUsSL  JUIL  TIPOBEICHUS  3aHSATHHA
CEMHUHAPCKOro TuMna. YueOHas ayIuTopus Iis
KYpPCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS TPYIIIOBBIX W WHIUBUIYATBHBIX
KOHCYyJbTallMi. Yd4eOHas aynuTopus Ui
MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS W
npoMexxyTrouHoi arrecrarmu (I'-401).

Croubl
Y4YEHHUYECKHUE,
HNutepHer

YUCHHUYCCKHUC, CTYJIbA
IIK ¢ BBIXOJJOM B CCTb

YyeOHass ayauTOpus IS TIPOBEACHHUS
3aHATHA ~ JIGKIIMOHHOTO  TUMa. YueOHas
ayTUTOpUsS  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 TEKYIIETO0 KOHTPOJIS W
npomexxyrounoit arrectarmu (YJIK-305).

Cronbl ydyeHUYECKHE JBYXMECTHBIC
(MOHOOJIOK)  CTOJI  TIPENOJIaBaTENIbCKUH,
CTYJI, IOCKa ayAUTOpHAst (MEJIOBast)
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