MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b51.0.14.01

(UHOeKc OUCYunIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Boicmasi MaTeMaTuKa. JJjieMeHThI BbICHIEH aJredpbl U reoMeTpun

(HaumeHosanue OUCYUNIUHBL)

10 HAIPABJICHUIO IOTOTOBKH
15.03.01 MammuHocTpoeHue

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexHOIOrHH CBAPOYHOTO MTPOU3BOJICTBA M MHKCHEPHUS TTIOBEPXHOCTEH

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2022
O6mas Tpynoemkocts: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 1

dopma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexiuu 4 4
JlaGopaTopHble
[TpakTHueckue 6 6
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 10,25 10,25
CamocTtosTenpHas padora 166 166
KonTtpons 3,75 3,75
Hroro 180 180




Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, noleHT, K.1.H. [TaBinosa E.C.

(Oondrcnocms, yueroe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OozdicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HanpasiyieHus noarorosku 15.03.01 MammHoctpoenue

Cpok neiicTBus padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

COI'NTACOBAHO

3asenyrommii kabeaporn "Capka, 00paboTKa MAaTEPHUAIIOB JIABJICHHUEM U POJICTBEHHBIE OPOLECCHL

« _» 20 T. B.B. EabioB
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Bpiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemanust Ne 02 ot « 09 » cenrsaops 2021 r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIHX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUHUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHusl, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MaTeMaTUKH,
KOTOpBIE MOTYT NOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpPOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO ¥  aNTOPUTMHYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTITMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUTLIMHA!
MareMaTuka (1KOJBbHBIN Kypc), ajnredopa (IKOJBHBINU Kype), reoMmeTpus (ILIKOJBHBINA Kypce), aaredopa
1 Hayajia aHaiau3a (IIKOJIBHBIA KYPC).

JIMCIUTIIMHBI U TIPAKTHUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JNUCIMIUIMHBI HEOOXOIMMO Kak
npenmecTByromee: 'Boiciias marematuka. JluddepeHnmanbHoe ¥ MHTErpaibHOE WCYHCICHHS
"Brlciiass mMaremarnka. M30paHHble pa3jenbl Beiciield marematuku', "®Pusumka. MosekyisipHas

dusuka", "Mexauuka. Teopernueckass MeXaHuka' .

3. Iliianupyemble pe3yJbTaThbl 00y4eHUst

dopmMupyemsbie U
KOHTpOJIMpYyeMble
KOMIIeTeHIIUH
(K0J1 1 HAMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OlIK-1. Cnocoben OIIK-1.1. Ucrons3yer 3HaThb:
IPUMEHSATh MAaTEMATHYCCKHIT armapar 1. OcHOBHBIE NMOHATHS aHAIUTUYECKOM
€CTECTBEHHOHAYYHBIC U | guanuTrdeckoii reomerpun u | TCOMETPHHM M BBICIICH  anreOpsl,
0O0IIenHKEHEPHBIE BBICLLICH aIreOpbl Py METOBl PEUICHHUs 3a/ady, a TaKkkKe HX
3HaHUS, METO/IbI peleHnn OpUIOKEHUsT B  Mpo(ecCHOHANbHBIX
MaTeMaTHIECKOTO PO(eCCHOHATBHBIX 3a/1ad. JHMCIUITIIMHAX, METO/ABI cOOpa aHaim3a
aHajau3a u U 00pabOTKH HHPOPMAITHH.
MOJICIIMPOBAHUS B 2. Metonpl pemnieHus: MaTeMaTHIECKUX
npodeccuoHaIbHON OIIK-1.2. HpHMUeHHeT 3aJad 70 4YHMCJIOBOTO WJIM JAPYroro
NEeATEeNBHOCTH; MaTEMATHHCCKHH annapat TpeGyeMoro  pesymbTata  (Tpaduka,
AHAUTHYECKON TCOMETPHU M | )y ivmey 1 1.11.)
BbICILIEH anredphl pU VMern:
PCLICHHH 1. PemaTh THUMOBBIE MaTeMaTHYECKHE
npo¢eCCUOHANBHBIX 33]1a4. saaun
2. CaMOCTOSTETbHO MaTeMaTU4YeCKH
OIIK-1.3. /IlemoHCTHpYET KOPPEKTHO CTaBUTh
BJIaJIeHHE HAaBBIKAMHU €CTeCTBEHHOHAYYHbIE 3aJauu,
MIPUMEHEHHSI MPOBOJIUTh CTPOTHE MaTeMaTUYECKHE
MaTeMaTHYeCKOro arnmnapara | PacCyKIACHHUs.

AHAJIMTUYECKON r€OMETPUH U

3. IlepeBomnTh MHKEHEPHBIC 3a7audl C

BBICIIIEH anredpsl npu OMMCATENBHOIO  s3bIKA  HA  SI3BIK
pelieHnn MaTeMaTHKH, IPUMEHSTh
npoeCCHOHATIBHBIX 3a/au. MaTeMaTHYECKUI ammapar npu

penieHny npodeccnoHalbHBIX 3aj1au.

Baanern:

1. MetogamMu MaTEMATHYECKOTO




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeHI[HH
(Ko 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

OTHMCAHUS TUIIOBBIX
WHTEPIPETAIAH
pe3yInbTara.

2. Cnocobamu HarJIsiJHOTO
rpaduyecKoro MpeJICTaBICHUS
PE3yJIbTaTOB HCCIIETOBAHUS.

3. HaBpikamu MIPUMEHEHUS
COBPEMEHHOTO MaTEeMaTHYECKOTO
UHCTPYMEHTApUs npu pelieHuu
poeCCHOHATBHBIX 3a1au.

3a1a4 U
MOJIy4YeHHOTO




4. CTpyKTYypa U cojepkaHue JUCHMIIIHHBI

@®opMbI TEKYLIETO

BEKTOPHOH areOpsl

JIMHEWHBIX YPABHEHUHN

Bu .
Monayas o HaumeHoBaHUe TeM 3aHATHIA KOHTPOJIS
yueOHoM . Cemectp |O0beMm, u.| bamabl | UHTEepakTHB, 4.
(pasaen) AGOTLL (yueoHoli paGoThI) (HauMeHOBaHHe
P OLICHOYHOI0 CPeACTBA)
Paznen 1. Jlek 1 Marpuupl. JleiicTBUs HaJ HUMH. 1 2 - -
DNEMEHTEHL OO6patHas matpuna
ITMHEHHOW anreOpbl
Pasnen 1. Cp AHKeTa 1 1 3 1
(DI1eMEHTBI
ITMHEHHOW anreOphl
Pasnen 1. Cp DNEeKTPOHHBIN yueOHUK "Bubl MaTpuil. 1 10 4 10
NEMEHTEI [Ipumenenue matpuil. JIelcTBUS HaL
ITMHEHHOW anreOphl ManI/IIIaMI/I"
Pazzien 1. IIp1 Onpenenureny U UX CBOWCTBA. 1 2 - -
DIEMEHTBI Brruucnenue onpenenureneit
ITMHEHHON anreOphl
Pasgen 1. Cp DOneKTpOoHHBIN yueOHuK "OnpeaenuTent. 1 10 4 4
DNIEMEHTHI [IpaBuiia BeuKcIEHUS onpenenureneit”
ITMHEHHON anreOphI
Paznen 2 Jlek 2 HccnenoBanne CUCTEM JTHMHEHHBIX 1 2 - -
IIeMEHTBL ypaBHeHuil. Teopema Kponekepa-Kanennu
BEKTOPHOH anreOpsI
Pazzen 2 Ip 2 Pemienue cucteM nMMHENHHBIX ypaBHEHUN 1 2 - -
ONEMEHTHL metonamu Kpamepa, ['aycca u cpenctsamu
BEKTOPHOH aireOpsl
MaTPUYHOTO HCYUCIICHUS
Pasnen 2 Cp DOnekTpoHHbIH yueOHuK "OOpaTHast 1 4 4 4
OTIEMEHTEL Matpuia. Panr matpursl. CructemMsl
BEKTOPHOH anreOpsI IHERHEIX 5 M o
ypaBHEHU. MeToIbI peleHmi
Pasnen 2 Cp Marpuuel. Onpenenurenu. CUCTEMBI 1 8 - -
Dy1eMEeHTBI




®opMbl TEKYLIEr0

reoMEeTpHs Ha
[IOCKOCTH U
[POCTPaHCTBE

Bu .
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) A60TEI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
P OLIEHOYHOI0 CPEJCTBA)
JEKTPOHHBIN yueOHuk "Omnpenenenu
Paznen 2 C Die 0 "O eJICHUE 1 4 4 4
OIIEMEHTEL BekTopa. JleiicTBust Ha BeKTOpaMu"
BEKTOPHOH anreOpsl
Pazpen 2 IIp 3 CkaJsipHO€e, BEKTOPHOE, CMEIIAaHHOE 1 2 - -
b
ONEMEHTHL . MIPOU3BE/ICHNE BEKTOPOB B JCKAPTOBOM U
IBEKTOPHOM aJIr€OpPhl
P P IIPOU3BOJILHOM Oazuce
Pazpen 3. Cp OnexTpoHHbIH yueOHuK "CKanspHoe 1 4 4 4
/AHATHTIIECKAs MPOM3BEICHUE BEKTOPOB. BekTopHOE
rcOMETpUA Ha
HHOCKOE - IIpoM3BeICHNE BEKTOpOB. CMelIaHHOe
IPOCTPAHCTBE Ipou3BeAeHue BEKTOPOB. [Ipsmas Ha
IIJIOCKOCTH. Y paBHEHMS IPSIMOU HA
mockocty"
Pazzen 3. Cp KpuBsie BTOporo nopsjaka B moJisipHOR 1 4 - -
AHAIHTITIECKAs cucreme KoopauHaTt. [ToBepXxHOCTH
reoOMETPHUA HA
P BTOPOTO MOpPsiIKA
IMJIOCKOCTH U
MIPOCTPAHCTBE
Pasnen 3. Cp OneKkTpoHHbIM yueOHuK "JInHuu BTOpOro 1 4 4 4
(AHAITHTHYECKas nopsiika Ha TIocKocTu. OKpYKHOCTb U
reoOMETPHUA HA
HHOCKOIC)TH " amunc. KaHoHnyeckue ypaBHEHUS
NpoCTpaHCTBe OKpY>KHOCTH M auurca. ['unepbona.
Kanonuueckue ypaBHeHUs rUnepOoibl”
Pazzien 3. Cp 3aganue 1, mpoBepsieMoe BPyUHYIO 1 15 6 - 3ananue 1, npoBepsiemoe
AHATUTHYECKAS

BpyuHyt0. Pazmen Ne 1,
3anaun 1-3, pazmen Ne 2,
3amauu 1-2.




Monyab
(pa3nen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0beMm, 4.

Banasl

HNHurepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Pazgen 3.
IAHaMTHYEeCKas
reoMeTpHs Ha
IUIOCKOCTH 1
IIPOCTPAHCTBE

Cp

OnekTpoHHbIN yueOHuk "llapabona.
Kanonuueckoe napa6oisl. [Torsitue

¢dbyukuu. Buasl 3aganus Gyakuun"

Pasnmen 3.
IAHaIUTHYECKaS
reoMeTpHsl Ha
MUIOCKOCTH U
MIPOCTPAHCTBE

OnekTpoHHbIi yueoHuk "IIpenen
¢bynkuuu. Berancnenue npenenos”

Pazgen 3.
AHaIUTHYECKas
reoMeTpHsl Ha
TUIOCKOCTH U
IINOCTNAHCTRE

Cp

3ananue 2, IpoBepsieMoe BPYUHYIO

10

10

3amanue 2, mpoBepseMoe
BpyuHyto. Pazgemn Ne 3,
3amauu 1-4

Pazpgen 3.
IAHaTUTHYECKAS
reoMeTpusl Ha
TUIOCKOCTH U
MDOCTPAHCTBE

IIpomexyTOUHBIN TECT

[IpomexyTOUHBIN TECT 1O
Moy IsIM 1-3

Pazpgen 3.
IAHaTUTHYECKAS
reoMEeTpHs Ha
[JIOCKOCTH U
IIPOCTPAHCTBE

HWrorosrlii Tect

40

HWToroselii TecT

ITA

[TpomexyTouHas aTTectanus (3a4€T)

0,25

Kontpouns

3auéT

3,75

Bomnpocsr k 3auéry NeNo

1-43

Hroro:

180

100




CxeMma pacuera UTOroBOro daJjia
Cymma OamioB 1O BceM YYEOHBIM MEpPONPUSATHIM, TIPEIYyCMOTPEHHBIM B Kypce + pe3ynbTaThl MTOTOBOTO TECTHPOBAHUSI.



5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU
B nucuunimue "Beicmias MaremaTuka. OJIEMEHTHI BbICIIEH aireOpbl U TE€OMETPUM
UCIOJIB3YIOTCS:

TEXHOJIOTUS TUCTAHIIMOHHOTO 00yYeHHS B paMKax mpoekTa «PocIucTanTy;

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOJAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MarepHaia KECTKO CTPYKTYPHPOBAHO B IENSAX €r0 MaKCHMAJIBHOTO YCBOEHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIPOKHECHUH U KOHTPOJIS);

TEXHOJIOTUSl pa3BUBAKOLICTO0 O0O0y4eHUs: (IPOBEJICHUE JEKIMH, MPAKTUUYECKUX 3aHSATHI,
3auéra);

TEXHOJIOTUS TU(PEepeHIIMPOBAHHOTO 00yUYeHUs (TIpeIararoTcs 3aaHus pa3IndyHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHUBHOTO OOyuYeHHs (OCYLIECTBISETCS [ESTENBbHOCTh C MYJIbTHMEIUa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
y4yeOHOTO MaTepuana, oOpamas BHHMaHHE Ha (HOPMYJIHPOBKH, PACKPBIBAIOLINE COJCPKAHUE
u3yyaeMol AMcUUIUIMHBl "BpIciiasg maremaTuka. DJIEMEHTHI BBICHICH aiareOpbl U IeoMeTpuu .
KenarenpHOo oOCTaBIATH B paboOyuMX KOHCIEKTaX IIOJIs, HA KOTOPBIX JeJlaTh IOMETKH,
o J4E€PKUBAIOIINE 0COOYIO BaXKHOCTh TE€X WM UHBIX TEOPETUYECKUX MOJI0KEHUH.

CamocrosiTenbHasi paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMsl [0 33JaHUI0 U IIpH
METOJAMYECKOM PYKOBOJICTBE MPEIOIaBATENsl, HO 0€3 er0 HEMOCPEACTBEHHOTO YUaCTHS.

CamocrosarenbHas paboTa CTYIEHTOB IpPEIlyCMaTPUBAET BBINOJIHEHUE MPOMEXYTOUHBIX
TECTOB, 3aJJaHUI, IPOBEPSAEMBIX BPYUHYIO, COCTABICHHBIX M3 3a/ay [0 TeMaM Kypca, UTOrOBOTO
TeCTa MO KypCy, U3y4YeHHE MaTepHajIoB JIEKIUNA U 3JIEKTPOHHBIX Y4eOHMKOB, OTBETOB Ha BOIIPOCHI
CaMOKOHTPOJIS.

B npornecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpPETaeT HABBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABIIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JESATEIIBHOCTH.

B xoJe moAroTOBKM K MPAaKTUYECKUM 3aHSITHSIM CIEAYyeT M3YyYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHJAIIUH IIPENOIaBaTENS.

Ha nmpakTudeckux 3aHATHSIX CTYIEHTHI pelIatoT 3aJJau 10 PyKOBOJICTBOM IpenoaBaTes.
[TpakTuyeckue 3aHATHSA TOCBSILEHBl M3YYEHUIO HanOoJee BaXKHBIX U CIOXKHBIX TeM YueOHOH
JUCIUIUIMHBL U CITYKAT Ul 3aKpEeTIeHUs] U3y4€HHOr0 MaTepuarna.

BakHBIM KpUTEpHEM YCBOEHUS TEOPUM SIBISAETCS YMEHHUE pellaTh 3aJauyd Ha MPOWJEHHBIN
matepuain. Ilpu pemeHun 3amady HYKHO OOOCHOBAaTh KaXAbIM OSTam pEIIeHUs, HCXOAd U3
TEOPETUYECKHUX IOJIOKEHUN M3ydyaeMoro Kypca. Eciy cTyleHT BUAUT HECKOJIBKO IyTEW pellieHus,
TO OH JIOJDKEH CPaBHUTb HMX M BbIOpaTh caMblii palMOHaNbHBIN. Pemienue 3amau u mpumepos
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCICHUS pacnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10ydeHHBIN OTBET clieayeT IpoBepsTh criocodaMu,
BBITEKAIONIMMHM M3 CYIIECTBAa JaHHOW 3ajaun. Pemenue 3agad oOnpenen€HHOrO THIIA HYKHO
MPOJOJKATH IO MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

Bo Bpems wu3yueHus MOAyNIs CTYIOEHTBl CaMOCTOSITENBHO BO BHEAYAUTOPHOE BpeMs
BBIMIOJIHSIOT 33/IaHKsI Kypca W TpPOXOJAT TecTUpoBaHue ON-line. 3amanus paboTel, mpoBepsieMoit
BPYUHYIO JOJDKHBI OBITh BBIIIOJHEHbI aKKypaTHO, IMOCIIEAO0BAaTEeNbHO, OOOCHOBAHUE DEIICHUS U
OTBET 00sI3aTENIbHBI B KAKJIOM 3a/I1aHUU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

HanmenoBanme
OLIEHOYHOT0 CPeJCTBA
3aganue 1, mpoBepsieMOe BPYUHYIO.
3ajanue 2, npoBepseMOe BPYUHYIO.
Tectuposanwue on-line (mpomMeKyTOUHBIH
TECT)

Tectuposanue on-line (uToroseIii TECT)
Bomnpocs! k 3auéty NeNe 1-60

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH
(WM ee 4YacTH)

1 OIlK-1.1, OIIK-1.2, OIIK-1.3.

OIlK-1.1, OIIK-1.2, OIIK-1.3.

OIIK-1.1, OIIK-1.2, OIIK-1.3.

Cemectp

OIIK-1.1, OIIK-1.2, OIIK-1.3.
OIIK-1.1, OIIK-1.2, OIIK-1.3.

Rl P e

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHYIO

(HaumeHO8aHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3a1aHui
PA3JIEJI Ne 1. DJIEMEHTBI JIMHEMHOM AJITEBPBI
3anaua 1
Homep BapumanTa 3agaum omnpeaensieTcss ¢ IMOMOIIbI0 TaONHIBI MO MepBoi OykBe Qamuiniu
CTYyJICHTA.
Tab6muia. Beioop Homepa BapraHTa

BykBa A b B r il E,E | X3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P4 cu | T, v (ORC) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20
Onpenenutb cOOCTBEHHbIE 3HAYEHUSI M COOCTBEHHBIE BEKTOPHI MAaTPUIIbI TPETHETO MOPSIKA.
Homep Marpuna Homep Marpuna
BApUAHTA BApUAHTA
2 -1 0] 4 -1 3
1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1
'3 -1 1 8 -2 2
2 0 2 -1 12 -1 3 0
0 -1 2] 0 2 1
5 -1 -1] 9 2 -2
3 0 4 -1 13 0 5 0
0 -1 4| 12 3




2 0 -1 3 0 O
4 1 1 -1 14 2 1 -1
-1 0 2 2 -2 5
2 1 0] -1 -4 -2
5 1 20 15 -1 5 =2
-1 1 3 1 0 9
i 1 0] 2 -1 0
6 1 40 16 {1 2 4
-1 1 5] 1 1 1
(3 -2 2 11 —1]
7 0 3 0 17 1 2 -1
0o 2 1 0 -1 2]
5 -2 2 1 -1 —1]
8 0 5 0 18 4 0 -1
0 2 3 0 -1 4]
3 0 6 0 -1
9 2 7 -4 19 1 -5 1
2 -2 5 -1 0 2
7 -4 -2 -2 1 2
10 -2 5 =2 20 1 01
0O 0 9 -1 1 3

3amaua 2

Howmep BapuanTa 3aaun onpeensiercs ¢ HOMOIIbIO TaOIHUIIbI IO EPBOM OyKBE UIMEHM CTYIEHTA.
Tabnuua. Beibop Homepa BapuaHTa

Byksa A b B r )| E.E X3 )44 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M H 10 | 0,41 I P,Y | C,II | T, I A d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3zaTh COBMECTHOCTb CHCTEMbI W pemuTh €€ Tpems crocobamu: mo dopmynam Kpamepa,

METOAOM Faycca " CpeACTBAMH MATPHUIHOI'O0 UCUUCIICHUS.

Howmep . . Howmep Cucrema JIMHEWHBIX
Cucrema JIMHENHHBIX ypaBHEHUI .
Bap. Bap. ypaBHEHUN
4x, + 2x, X, +X, = -12, X — X, —4X; +9X%, =22,
1 X, + 17X, — 5%, +2x, = -9 11 xl+2x2 —4x, =-3,
-2X, + 5x, - 6x,+3x, = -—-8. 2%, —3X, + X, +5X, = 3.




Howmep . . Howmep CucreMa TMHENHBIX
Cucrema JJMHEHHBIX YpaBHCHHUU o
Bap. Bap. YpaBHCHHH
4x, - 3X, 2X, - X, = 2 X, + X, —6X, —4X, =6,
2 X - 2%, X - 4, = -2 12 2X, +3X, +9X%; +5X, =6,
2%+ X% = A+ X, = 6 3X, +4X, +3X; —2X, =12,
X, — 2X, + X3 +2 x, = 1, — X —9X, —4%; =8,
3 X, — 2X, X, — 2x, = -3, 13 2X, +TX, +3X%;, + X, =6,
X - 2X2 Xy + 6X4 = S. 3)(1 + 5X2 + 2X3 + 2X4 =4,
X, — 2X, 4+ X3 - X, = 1, X, + X, +3X%, —2X, =1,
4 X, + 2X, — X3 + X, = 3 14 2X, +2X, +4X, — X, =2,
X, — 6%, + 3% - 3% = -L 4x, +4X, +10%, —5%, =4.
X+ X — X + 2 = 3 Xp —2X, + %, = =3,
5 X + X - X - 2 = -1 15 3X, — X, —2%; =1,
X + X - X + 6x, = T 2X + X, = 2%, — X, =4.
2X, + X, — X, = 2 X, +7X, — 2%, + 3%, =3,
6 2%, = X + X, = 2 16 3X, +5X, + X, — 2%, =5,
2x, + X, + X = 4 — 2%, +5X, —5X%; + X, = —4.
8x, -— 6x, + 4x, + 2x, = 16, — 2% + X, —3X; + X, =4,
7 8x, — 6x, + 4x, - 2x, = 8§, 17 4%, + 77X, —2X, — 2X, = —6,
12x, - 9x, + 6x, + x, = 20 2%, +8x%, —5x; —x, =-10.
2X, + X + X, =5 X, —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3, 18 2X%, +3X, + X, + 2%, =4,
4x, — 2%, + X + 3x, = T. 4X, — X, +5X%; + X, =6.
2x, — X, + X + X, = 3 X, + X, + 2%, +2X, =1,
9 2%, — X, 4+ 2% - X, = 2 19 2X; — X, +2X; — X, =4,
6x, — 3 + 4x, - 3 = -1 AX, + X, +6X; +5x, = 6.
X, — 2X, + X, + X, = 1 2X, + X, +3%X; + X, =11,
10 X, — 2X, X, — X, = -1 20 2X +3X, + X3 =X, =1,
X, — 2X, + X, + 5x, = 5. 3%, +2X, + X3 +2X, =5.
3amaua 3
HOMep BapuaHTa 3aJaa4u ONpCACIIICTCA C TTOMOIIBIO Ta6J’II/II_IBI Je(e] HepBOﬁ 6y1(BC OT4YCCTBaA
CTyJICHTA.
Tabnuua. Berbop Homepa BapuanTa
Byksa A b B r )| E.E | XK,3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIO| 04 I P,4 | C,II | T, 11 vy ®,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBaTh 1 HaiiTH 00IIIee pelieHre CUCTEMbI TMHEHHBIX OHOPOIHBIX YPaBHEHHI.




Howmep N N Howmep . .
Cucrema JTHHEHHBIX YpaBHCHHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
3x, +3x, + 5%, — 2x, =0, X, — X, —4X%; + 9%, =0,

1 2X, + 2x, +8x, —3x, =0, 11 X, +2X, —4x, =0,

2%, + 2X, + 4%, —x, =0. 2X1—3X2+X3+5X4 =0.
7X, —3X, + 7X, +17x, =0, X, —3X, —4X; + X, =0,

2 8%, —6X, — X, —=5X, =0, 12 5%, —8x, —2X,+ X, =0,
4x, —2X, +3X, + 7X, =0. — 2%, — X, —10x, —5x, =0.
X, +4x, —3x, +6x, =0, X, +5X, —3%X; + X, =0,

3 2X, +5X, + X, — 2x, =0, 13 3%, +2X, —3X; + 2%, =0,
X, + 7x, —=10x, + 20x, =0. X, + X, +3X%; —3X, =0.
2X, — X, +3X, = 7X, =0, 2X, 42X, +8X%, —3X, =0,

4 6x, —3X, + X, —4x, =0, 14 3%, +3X, +5%;, —2X, =0,

4x, — 2X, +14x, - 31x, =0. 2X, +2X, +4X; — X, =0,
2X, +5X, + X; + 3%, =0, X, + X, —=3X%; +2X%, =0,

5 4x, +6X, +3X, +5X%, =0, 15 2X, —3X, + X3 — X, =0,
4x, +14x, + X, + 7%, =0. 4x, — X, —5X%; +3X, =0.
3X, +2X, +2X; +2X, =0, X, +3X, —X; +2X, =0,

6 2X, +3X, +2X, +5X, =0, 16 2X, +5X, —8%; —5X%, =0,
9x, + X, +4x, —5x, =0. X, +4X, +5%;, + X, =0.
9x, —3x, + 5%, + 6x%, =0, 3%, —2X, =5X; +4x, =0,

7 6X, —2X, +3X; + X, =0, 17 6%, —4X, +4X, +3X, =0,
9x, + X, + 4x, — 5%, =0. 9%, —6X, + 3%, +2x, =0.
2%, + X, + 7%, + 3%, =0, 5%, —=5X, +10%, — X, =0,

8 4%, +2X, + 3%, + 2X, =0, 18 5% + X, + 7%+ X%, =0,
4%, + 2%, + X3 + 2%, =0. X, + 17X, +4x%;+3%, =0.
3%, + 2X, +5X, +4x, =0, 7%, +5X, +3X, +6X, =0,

9 2X, +3X, + 6X, +8x, =0, 19 2% — X, — X3 +4X, =0,

X, —6X, —9x, —20x, =0. X, +8X, +6X; —6X, =0.
3X, — 2X, + X, —4x, =0, 4% —X, + X3+ X, =0,

10 2X, —3X, — 2%, + X, =0, 20 3%, +2X, —=2X;+ X, =0,
4%, — X, +4%, —9x, =0. 9x, +6X, +X; +3x%, =0.

PA3EJI Ne 2. 9JIEMEHTHI BEKTOPHOM AJITEBPBI

3agaua 1

Homep BapuanTa 3amaum ompefensercs C NOMOUIbI0 TaOnHIbl MO TMepBOil OykBe OTYecTBa

CTYyJICHTA.

Tab6nuia. Beibop Homepa BapraHTa




Byksa A b B r )| E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HI0 | O, 4 I P,Y | C,II | T, 11 y d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Janbl koopauHaTel BepiinH TpeyroiabHuka ABC. CocTaBUTh ypaBHEHHMSI CTOPOH TpPEYTOJIbHHKA.
CocTaBUTh ypaBHEHHsI MEIMaHbl, BHICOTBI M OMCCEKTPUCHI yria A, HAWTU UX JUIMHBL. COCTaBUTH

YpaBHEHUS NPSMBIX, IPOXOIAIIMX YE

PC3 BCPIIMHBI TPCYTOJIbHUKA U MMAPAJUICIIBHBIX €TI0 CTOPOHAM.

Homep KoOp/MHaTHI Koop/HaTh! KoopuHaTht
Bap. TouKH A TOuKH B Touxu C
1 (1,2 (3;4) (-1, 2)
2 (4;2) (-3;6) (2;3)
3 (-3;1) (-2;4) 13)
4 (2;3) (-5;3) (-1;0)
5 (0;4) (-5;-1) (2;2)
6 (-1;2) (3;-2) (1;4)
7 (3;4) (2;1) (-2;-3)
8 (-4;1) (0; 5) 4;2)
9 (5;0) (2;2) (-2;3)
10 (-3;2) (-1, 5) (3:2)
11 (1;3) (-2; 4) (-3;1)
12 (-2; 3) (-5; -2) (1;2)
13 (-5; -1) (2;2) ©;4)
14 (0; 5) (1;2) (3;-2)
15 (1;4) (3;-2) (-5;4)
16 (3;2) (-1;5) (-3;-3)
17 (-2;-1) (3;4) (-1;2)
18 (4, 2) (6 -3) (2;3)
19 (0; 2) (1, 5) (-2;-2)




Howmep Koopaunatst Koopaunats! Koopaunatst
Bap. TOYKU A TOYKHU B touku C
20 (2, 3) (4; 5) (1;2)
3amaua 2
Homep BapumanTa 3amaum ompenensercs C MOMOUIbI0 Tabiuubl 1o mnepBod Oykse (amunuu
CTyACHTA.
Tabnuna. Berbop Homepa BapuanTa
BykBsa A b B r il E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykaa M |HIO| 04 I PU | CII | T | V¥ @0 | X, IO
No Bap. 11 12 13 14 15 16 17 18 19 20
[To xoopauuaTam BepiinH nupamuabl ABCD cpeacTBamu BEKTOPHOM anreOpbl HAUTH:
1) nuunbl pedep AB u AC,
2) yron mexny pedpamu AB u AC;
3) mnomaaes rpanu ABC,
4) mpoekuMIo BEKTOopa AB na AC;
5) 06beM upaMuIbI.
Homep | Koopaunatsl Touku | Koopaunatsl Touku | KoopauHatsl ToUku Koopnunatsr
Bap. A B C ToukuD
1 (1;2;3) (-1; 3, 6) (-2, 4, 2) (0; 5; 4)
2 (-1;2;0) (-2; 2; 4) (-3;3;0) (-1, 4;2)
3 (2;2;3) (-1;2;0) (0; 3; 3) (2; 4, -5)
4 (0;-1;2) (-1, -1, 6) (-2, 0; 2) (0;1; 4)
5 (3;0;2) (2; 0; 6) (11,2 (3:2;4)
6 (0; 2; -1) (-1;2;3) (-2;3;-1) (0; 4; 1)
7 (2;3;2) (1; 3;6) (0; 4;2) (2 5; 4)
8 (1;0;2) (-2; 0; 6) (-3:1;2) (-1, 2; 4)
9 (2;0;3) (1,0;7) (0; 1;3) (2;2;4)
10 (-2;1;3) (-1, 1, 3) (2,0;2) (2;0; 4)
1 (2; 4; -6) (1;3;5) (0; -3; 8) (3;2;3)
12 (-2, 3; 5) (1;-3; 4) (7, 8;-1) (-1;2;-1)
13 (1;3;5) (0;2;0) (5:7;9) (0; 4, 8)
14 (3;-5; 2) (4,5; 1) (-3; 0; -4) (-4 5; -6)
15 (4, 5; 2) (3:0; 1) (-1, 4;2) (5,7, 8)
16 (5;1;0) (7,0; 1) (2;1;4) (5, 5; 3)
17 (4;2;-1) (3;0;3) (8;0; 4) (5;-1; -2)




Homep | Koopaunats! Touku | Koopannatel Touku | KoopauHaThl TOUKH Koopaunatst
Bap. A B C toukuD
18 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)
19 (31, 1) (1;4;1) 117 (3;-4;-1)
20 (2;2;0) (-2;3;-2) (2;-3;3) (1,5;5)

Kparkoe onucanue M perjiaMeHT BbINOJTHEHHUS

3ajgaHus, NPOBEPSEMbIE BPYUHYIO BBINOJIHSIOTCS CTYACHTAMU CaMOCTOSATEIBHO BO
BHEAYAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOAMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PELICHUS
KOKIOW 3aJauyud CO BCEMHU IPOMEKYTOYHBIMU BBIYMCICHUSMU. PemeHus 3amad Moryt ObITh
BBITIOJIHEHBI OT PYKH B TETPaIsX B KIETKY MJIM HaOpaHBI C MOMOMIBIO permakTopa ¢opmyi. Bcee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAUHAT ¢ coOirofeHneM maciitaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IMPUCHUIACTCS Ha TIPOBEPKY (POTO BBHIMOIHEHHOTO 33/1aHUSI.

Kpurtepun onenku:

- 6 OaJJIOB BBICTABISIETCS CTYJCHTY, €CJIM MPABUJIBHO U B TIOJHOM OOBbEME BBHITIOJHEHBI BCE
3aJ1a4H;

- 5 GanyoB BBICTABISETCS CTYIEHTY, €CIM MpPaBWIBLHO BBIMOIHEHO Oojnee 90% 3anmanuii B
0JIaHKE OTBETOB, HO €CTh HEJIOUETHI B PEIICHUH,

- 4 Oasia BBICTABIISICTCS CTYACHTY, €CIIU MPAaBUIBHO BBIMOIHEHO OT 75% 10 90% 3amanwii;

- 3 Gayuta, eciii IPaBWILHO BBITIONHEHO OT 60% 10 75% 3ananwii,

- 2 Gayay, eciiy paBUIILHO BBIMOJIHEHO OT 45% 1o 60% 3amanwii;

- 1 6ainn, ecnu npaBUIIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuii;

- 0 6ay10B, ecaM MPaBUIILHO BBINOIHEHO MeHee 30% 3a1aHuid.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYIO

(HaumeHnosanue OYeHOUHO20 cpeocmea)

PA3AEJI Ne 3. AHAJIMTHYECKASI TEOMETPUS HA ITIJIOCKOCTU U B
INPOCTPAHCTBE
3agada 1

Homep BapuanTa 3amaum ompezensercs ¢ IMOMOIbI0 TaOMuIbl MO MepBOMl OykBe (GaMuiInu

CTY/CHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A B B T i EE | XK3] U K it
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|O04d]| 1 PU [CWI | T,II| Y | &2 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

N
CocTaBuTh ypaBHEHHE IUIOCKOCTH P, IpoXosiieil uepe3 Touky A neprnenaukyisapHo Bektopy BC .
Hanucare ee oOmiee ypaBHeHHME, a TakkKe HOpPMaJbHOE YypaBHEHHME IUIOCKOCTH M ypaBHEHHE
IUTOCKOCTH B oTpe3kax. CocTaBUTh ypaBHEHHE ILTOCKOCTH P, mpoxossmei yepe3 Touku 4, B, C.

Haiiti yron mexxay minockoctsimu P u P,. Haliti paccrostane ot Toukn Do minockoctu P.

Koopaunats! Toukn
D

KOOp,Z[I/IHaTBI TOYKH
B

KOOp,ZLI/IHaTBI TOYKH
C

Homep | Koopaunatsl Touku

Bap. A




1 (2;5; 3) (1;3;5) (0;-3;7) (3:2;3)
2 (-2:3;5) (1,-3;4) (7:8;-1) (-1, 2;-1)
3 (1; 1, 2) (2; 3;-1) (2;-2; 4) (-1;2;2)
4 (1;3;5) (0; 2; 0) (5:7;9) (0; 4; 8)
5 (3;-5;2) (4,5;1) (-3, 0; - 4) (-4; 5; -6)
6 (4,5;2) (3;0; 1) (-1,4;2) (5,7,8)
7 (5, 1,0) (7,0; 1) (2,1, 4) (5, 5; 3)
8 (4;2;-1) (3;0; 4) (0; 0; 4) (5;-1; -3)
9 (4, -3;-2) (2,2;3) (-1,-2;3) (2;-2;-3)
10 (3,11 (1, 4;1) 1, 1;7) (3:4;-1)
11 (1;2;3) (-1; 3; 6) (-2; 4; 2) (0; 5; 4)
12 0;-1,2) (-1; -1, 6) (-2, 0;2) (0; 1; 4)
13 (2;3;2) (1; 3;6) (0; 4; 2) (2;5; 4)
14 (1,0, 2) (-2; 0; 6) (-3:1,2) (-1, 2; 4)
15 (2;0;3) (1,0, 7) (0; 1, 3) (2;2;4)
16 (0;2;-1) (-1,2;3) (-2;3;-1) (0; 4; 1)
17 (2,2, 3) (-1,2;0) (0; 3;3) (2; 4, -5)
18 (-2;-2;3) (1;2;5) (0; 1;0) (2; 6; 4)
19 (-2;1,3) (-1, 1, 3) (2;0;2) (2;0; 4)
20 (-1,2;0) (-2, 2; 4) (-3;3;0) (-1, 4, 2)
3amaua 2

Howmep BapuanTa 3aaun onpeensiercs ¢ HOMOIIbIO TaOIHUIIbI IO EPBOM OyKBE UMEHM CTY/IEHTA.
Tabnuua. Berbop HomMepa BapuaHTa

Byksa A b B r )| E.E | XK,3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HI0 | 0,41 I P,Y | C,II | T, 1 y ®,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[lpsmas | 3amana B mpocTpaHcTBe OOIMMH ypaBHEHHsMU. Hammcarh €€ KaHOHHYECKOE U

napameTpuieckoe ypaBHeHus. COoCcTaBUTh ypaBHeHHe mpsiMoil |, mpoxopsiueit depe3 Touky M

napayuieibHO TpsAMOU |,M BBIYMCIUTD paccTOsIHME MEXIy HUMHU. HalTu mpoekimio Touku M Ha
npsmyto | 1 Touky nepeceuenus npsmoii | u miaockoctu P.

Howmep OO6u1e ypaBHEHHS Koopaunats! O011ee ypaBHEHHE
Bap. npsimoi | TOUKU M IIJIOCKOCTH P
1 {x—3y+22—5=0, (1:2:3) 2X—3y+47-6=0
2xXx+5y —-3z+2=0.




2 {iii zi;z_fe::oc’)_ (2;1;-1) X—7y+4z-1=0
3 {)2()(—;31_22—0—2;__60__ © ©0;2;-1) X—2y+3z—-4=0
4 {iitg;iﬁ:@?’ (2;0;-1) X+y+2+4=0

S {)2(;_5;;_22:2:8 (2;0;-3) 7x+y—42-5=0
6 {iiizy‘féz‘f;jo ©0; -1; 1) 2x—7y+32+5=0
! {iiit;z_fzzzo’o_ 0;3;1) X+6y—-32+8=0
8 {zzi §:§z+—62:=0(.), (-1;0; 3) X—2y+52-6=0
9 {>2<X_+33y_+2§:2:8 (-1;1;0) X+2y—z+5=0

10 {Z:ff:zz_f;jo (2;1; 1) 5X—y—z+1=0

11 {5;5?/:;;:;:8 (-1; 2;-3) 4x+y+3z+1=0
12 {Z):,S_y 27 2+21+:102_ > (2: 0; 3) 2X—5y—27-6=0
13 {2;_3;;521228 (3;2;-1) 3x—y-2z+1=0
14 {;:—yy_fi :iig 0;-2; 1) AX—6y+2+1=0
15 {i’l}i:i:iig (-1; 2; -1) 6x—3y+z-2=0
16 {ix__eiy:zz_z ;:6: ° 0; 1;-3) X+5y+2z+3=0
17 {Ei::§:§i228 (1;-1; 1) 2x+7y—2-3=0
18 {zzii):;ijj:é) (-3;3; 1) 3Xx+5y—-2z+3=0
19 {Z;+y6+yz_gjii’zo_ (-1, 1;3) 2x—4y+7-2=0
20 {>2<)—(|—_y2—|—yz_+2; ; g_: > 05 1;-1) 6X+7y—6z+1=0

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

3ajaHus, TNPOBEPSIEMbIE BPYYHYIO BBINOJIHSAIOTCA CTYACHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KaXJI0M 3a7a4yll CO BCEMH NPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3aaad MOryT OBIThH
BBIMIOJIHEHBI OT PYKHU B TETPaAsX B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢opmyi. Bee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (DOTO BHIIOJHEHHOTO 3a/1aHUSI.

Kputepuu onenkmu:



3anmanue 2, mpoBepsieMOe BPYUHYIO, COEPIKUT 2 3a/1a4uM, KakI0€ U3 KOTOPBIX OIICHUBACTCS B
5 Gamnos.

5 Oasa BBICTaBIISETCS CTY/ICHTY, €CIIH 33/IaHUE BHIMIOJTHEHO B TIOJTHOM 00BEME;

4 Gayta BBICTABIISIETCS CTYJEHTY, €CITU 33JIaHHUE BBIITOTHEHO B 00BbEMe 0T 80 % | BhIIIIE;

3 Oayia BBICTABISIETCS CTY/ICHTY, €CJIU 3aaHHUEe BBITIONHEHO B 00BEMe oT 60 % 10 79 %

2 0aju1 BBICTABIISICTCS CTYACHTY, €CJIM 3aJJaHue BBITTOJIHEHO B 00bEMe oT 40 % 110 59 %

1 Ganna BBICTaBIIsACTCS CTYACHTY, €CIIM 33aHUE BBIIOTHEHO B 00b&Me oT 20 % 10 39 %

(0 6ayI0B BBICTABIIICTCS CTYJEHTY, €CIIU 33JIaHUE BBITTOJIHEHO B 00BbEMe MeHee 19 %.

7.2.3. TunoBble BONMPOCHI M3 0aHKA TeCTOBBLIX 3aJaHHil JJIsI NPOMEXKYTOYHOIO U
HTOTOBOI'0 TECTHPOBAHUS

3aganue Nel
Kakoe 13 HIDKeCTTeTVIOIIY BEIPAKeHHIT ABIIAeTCA OMp el eTHTeneM MaTpHIbl A”?

"/”11 ”12 3
A=

..\”21 ”22 J

BI)IGGPI/ITQ OJHH H3 5 BApPHUAHTOB OTBCTA:

(1 + (151 (lo
5105 + 155

1oy — dypllo

A1y + A5 0

1oy — yplo

3ananmne Ne2
BerMHcmHTe OIIPedeTIHTeNE MaTPHIIEL
2 -3 1)
M={3 -6 5
S -4 2
BriOepute o1uH U3 5 BapuaHTOB OTBETA!
-17
-23

32



3aganue Ne3
Kakue u3 nmepedncieHHbIX CBOWCTB OMPEACITUTEINS CIIPABEITUBEI?
BriOeprTe HECKOJIBKO U3 5 BApUAHTOB OTBETA!

€ClIi B OIpeNeHTeNe eCTh CTPOUKa U3 HyJeH, TO TaKO! OIpeneInuTeNlb paBeH
HYITIO

€CJIM B OIpeleUTeNie eCTh CTOI0el U3 HyJeH, TO TaKoi ompeenuTeb paBeH
HYITIO

OIIpEAEIUTEID, COJIEPKALIMM 1BE OJIUHAKOBBIE CTPOKH, PABEH HYIIIO

€CJIM B OPCACITUTCIIC BJICMCHThDI KaKoOH-TO CTPOYKHU HUMCIOT O6HIHI>1 JACINTCIIb,
TO OH paBCH HYIIIO

OTPEICTUTENb, COACPKALTUHN ABE TPOIOPIIMOHATILHBIE CTPOYKH, PABEH HYIIIO
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7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Ne .

wn Bomnpocsl k 3auéty

1. | IlonsTue MaTpuipl, 21eMeHThl MaTpulibl. Busbl matpui,.

2. | AnreOpanueckue orepanuu HaJl MaTpuuamu. [IpuBecTd mnpuMepbl BBIYUCICHUS CYMMBI,
Pa3HOCTH MaTpHIl, IPOU3BEIECHUS MAaTPULIbI HA YUCIIO.

3. Onpenenenne mnpousBenenuss Marpuil. [IpuBectn mnpumep. CBolcTBa omnepanuii  Haj
MaTpULIAMHU.

4. | Bo3Benenue Marpuilbl B creneHb. llpuBectu mnpumep. TpaHCIIOHHpPOBaHHE MAaTPHIIBI.
CBolicTBa ornepanyy TPaHCIIOHUPOBAHUSL.

5. | Onpenenureny KBaJpaTHBIX MaTpull. BbIUncieHHE ONpeAeNnuTeNis BTOPOTO U TPETHEro
MIOPSJIKOB.

6. | Ompenenenue MUHOpa W anreOpandeckoro JIOMOJHEHHUS »yeMeHTa MaTpuulbl. [Ipumep
BbIunciieHus. Teopema Jlanmaca.

7. CBoiicTBa ONpeeIuTeNeH.

8. | Onpenenenue oOpaTHOl MaTpHIlbl. AJITOPUTM BbIYMCIeHUs. HeoOXxoaumoe U J10CTaTouHOe
yCJIOBUE CYHIECTBOBAHWE OOPATHON MaTpPHUIIBI.

9. | Onpegnenenue panra Matpuil. CoiictBa. [IpumMep BeIunCIIeHUS.

10. | DnemenTapHble mpeoOpazoBanus MaTpull. CBOWCTBA paHra MATPHIL.

11. | IlonsiTHe MUHEHOE 3aBUCUMOCTH M HE3aBUCHUMOCTH CTPOK MaTpuilsl. Teopema o panre.

12. | Cuctemsl TMHEHHBIX ypaBHeHHA. OnpeieNieHre COBMECTHOW, HECOBMECTHOM, ONPEAETICHHOM,
HEOIPEJIEIEHHON CUCTEMBI.

13. | Onpenenenue >KBUBAJICHTHBIX cUCTeM. MaTpuyHas U BEKTOpHAasl 3alMCh CUCTEM JMHEHHBIX
YPaBHEHUM.

14. | Cuctemsl N TMHEMHBIX YpaBHEHUH ¢ N HEM3BECTHBIMU. MeToa 00paTHOM MaTpUIbL.

15. | Teopema Kpamepa. JlokazarenbCTBoO.

16. | Meron I'aycca perieHust cucTeM JTMHEHHBIX YpaBHEHHI.

17. | UccnenoBanue cucteM JnuHEHHbIX ypaBHeHuil. Teopema Kponekepa — Kanenn.
Jloka3aTesbCTBO.

18. | CucTteMbl TMHEWHBIX OJHOPOIHBIX ypaBHEeHHH. CBOICTBA pelICHNUSI.

19. | IlonsTHe ¢yHaaMeHTanbHOW cucTeMbl pemnieHuil. Teopema o CBsI3M OOIIErO pelICHHUsS U
YaCTHOT'O PEUICHMUS.

20. | TloHsaTHE BEKTODA.

21. | JIuneiiHbIE ONEpaIliy HAJl BEKTOPaMHU.

22. | TloHnsaTre JIMHEHHOW 3aBUCIMOCTH BEKTOPOB.

23. | JIunelHas 3aBUCUMOCTb BEKTOPOB Ha MJIOCKOCTH.

24. | JIuneiinast 3aBUCHMOCTH BEKTOPOB B IIPOCTPAHCTBE.

25. | ba3uc Ha II0CKOCTH M B TPOCTPAHCTBE.

26. | ITpoexkus BekTopa Ha ocb. CBOMCTBA.

27. | JlekapToBa psIMOYTOJIbHAs cHCcTeMa KoopanHaT. KoopanHATH BEKTOpAa.

28. | CkanspHoe mpou3BeneHHEe BEKTOPOB. DU3NYECKUH CMBICT CKAJISIPHOTO MPOU3BEACHUS.
CBolicTBa.

29. | CkansipHOe IPOU3BEJICHHE BEKTOPOB B KOOPJIMHATHOM (popme.

30. | Hampapnstonue KOCHHYCBI BEKTOPA.

31. | Onpenenenre BEKTOPHOTO pousBeneHusi. CBOMCTBA BEKTOPHOTO MPOU3BEACHHUS.




32. | ®u3n4eCcKuil CMBICII BEKTOPHOTO MMPOU3BEICHHS.
33. | BekropHoe mpon3BeieHne BEKTOPOB B KOOPIMHATHOM (popme.
34. | Onpenenenve cMemanHoro npousseaeHus. CBoCTBa CMENIAHHOTO TPOU3BEICHUSI.
35. | ®opmyra BEIYMCIIEHUS] CMEIIAHHOTO MPOU3BEACHNUS B KOOPIUHATHON (hopMe.
36. | KomruiekcHble uuncia, OCHOBHBIE TMOHSATHS U ompeneneHus. M3oOpaxeHue ux Ha
KOMILUIEKCHOM INIOCKOCTH.
37. | Tpuronomerpuieckas opma KOMIIJIEKCHOTO YUCIIA.
38. | INokazarenpHas (hopmMa KOMIUICKCHOTO YHCIIA.
39. | Cymma, pa3HOCTb, MPOU3BEJCHUE M YAaCTHOE JIBYX KOMIUIEKCHBIX YHCEN B alreOpanveckoit
dhopwme.
40. | Cymma, pa3HOCTh, TPOM3BEICHHME M  YaCTHOE JBYX KOMIUIEKCHBIX 4YHCET B
TPUTOHOMETpHYECKOH dopMe.
41. | Bo3BeneHue B CTENEHb U U3BJICUCHHE KOPHS N-I CTENIEHH U3 KOMIUIEKCHOTO YHCIIA.
42. | llonspHasi cuctemMa KOOpJAUHAT Ha IMIOCKOCTU. CBSI3b MOJSPHONW M MPSIMOYTOJIBHOM CHUCTEM
KOOp/IMHAT.
43. | OCHOBHBIE 33]]a4l AHAJTUTHYECKON T€OMETPUU: PACCTOSHUE MEXAY ABYMsI TOUKaMU, JAeJICHUE
OTpe3Ka B 3aJJaHHOM OTHOIICHUH.
44. | Ilpsmass JIMHHA Ha IUIOCKOCTU. YpaBHEHMsS MNPSAMONM Ha IUIOCKOCTH C  YIJIOBBIM
KodQunreHToM u oTpeskax. ['eomerprueckuii cMbIcT KO HHUIHMEHTOB.
45. | OOmiee ypaBHEHHE NPSIMON HA IJIOCKOCTH. HernosiHbie ypaBHEHUSI PSIMOA.
46. | HopmanbHOe ypaBHEHHE NPSMOM Ha IIIOCKOCTH, BBIBOJI. PaccTosiHME OT TOUKH IO MPSIMOA.
47. | B3aumHO€ pacrnoyioKeHUE ABYX MPSIMBIX Ha MJIOCKOCTH.
48. | KpuBbie BTOpPOro nopsiaKa: OKpY>KHOCTb M DJUIHUIIC.
49. | KpuBsie BTOpOro nopsiika: rumnepoora.
50. | KpuBsie BTOpOTO nopsijika: mapadoua.
51. | IlnockocTh B MPOCTPAHCTBE: 0OIIee ypaBHEHHE, B OTPE3KaX, YpPaBHEHHE IIOCKOCTH,
MPOXO/ISIIECH Yepe3 TPH TaHHBIE TOUKH.
52. | HopmanibHOE ypaBHEHHE MIIOCKOCTH. I'eomeTpudeckuii cMmbici Ko3dduuneHToB. PaccTosHue
OT TOYKH JI0 TUIOCKOCTH, BBIBOJI.
53. | B3auMHoe pacrosiokeHue JBYX MJIOCKOCTEN B IPOCTPAHCTBE.
54. | Ilpsmas B mpocTpaHCTBE: 0011Me, KAHOHUYECKHUE, TApaMEeTPUUIECKUE YPaBHEHUS MPSIMOIi.
55. | B3anMHoe pacroio’keHHe ABYX NMPsIMBIX B IPOCTPAHCTBE.
56. | B3anMHOe pacnoioxeHne NpsMOi U TUNIOCKOCTH B IPOCTPAHCTBE.
57. | IloBepXHOCTH BTOPOTO MOPSIKA: IUTHIICOU]], THIIEPOOIJIONT, MapaboIon .
58. | [loBepXHOCTH BTOPOr0 NOPSIIKA: HUJIMHAPHL, KOHYC.
59. | BeIposkieHHBIE TOBEPXHOCTH BTOPOTO MOPSIIKA, IPUMEPBHI.
60. | ITocTpoeHne KpUBBIX BTOPOTO MOPsAKA B MOJIIPHOIN cUCTEME KOOPIMHAT.
7.3.2. Kputepuu u HOPMbI OLEHKH
®opma
Cemectp TpoOBEACHMH . Kpurepuu u HOpMbI OLIEHKHU
NPOMeKYTOYHOM
aTTecTaliu
Crynent Habpan 55 u 6onee
«3a4TEHO» 0aJToOB 10 pe3yabTaTaM OCBOCHUS
1 3auér Kypea
Crynent HaOpan MeHee 55
«HE 3aYTEHO» 0aJToOB IO pe3yabTaTaM OCBOCHUS
Kypca




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Janunos FO.M. ,
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3I€KTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypbenko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arnaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
HaumeHoBaHue
NMPaKTHUKYM, IP.) 3EC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JOCTYyTA: JIJIsl aBTOPH3. TOJIh30BaTeNeH
2 ®unumnosa E.E. | Marematuka: YueoHnoe nmocooue / E.E. VYuebOHOe mocodue 2015 9bC
Cepreena /I.B., ®ununosa, /[.B. Cepreena, “ZNANIUM.COM”
Cnob6oxackas U.H. N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrponHsbIi. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueoHO- Hay-ion
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) T'ox m3panus ounoaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P » 1P 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., Bricmas maremaruka. Yacts 1 : yueObHOe Y4ebGHoe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

EpmakoBa I'. M.,
Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix. —  Philadelphia:  Clarivate  Analitics, 2016—- . — Pexum jgocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpaHa. — 3. pyc., aHTIL

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnexkTpoHHbIii pecypc] : KOJUIEKIHS 3JEKTPOHHBIX KHUI HM3aTCILCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. anrm.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

PexBu3MTHI 10r0BOpa

I‘D‘:I HaumenoBanmue I10 (mata, HOMep, CPOK
aeiicTBus)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeCTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018,
CPOK JeiCcTBHS — 6€CCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015,
AcademicEdition CPOK JeHCTBHSI — OECCPOUHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpox
AcademicEdition JICUCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 or 20.07.2016,
AcademicEdition CPOK JIeHCTBHSI — OECCPOUHO

3 | Mirapolis Human Capital Management JIMIIEH3UOHHBIH JIOTOBOP, Ne

42/02/22-K ot 02.02.2022, cpok
nenctust no 31.08.2022

8.5. Onucanne MaTepuAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI JJs OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yyarommxcs (HoOMep ayAuTOPUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynmutopus BeO-KOH(pEpEHIIHIA. OKpaH TEJIEBU3NOHHBIMH, HIUPMBI,
VYuebHas  ayauTopusi  AJs  IPOBEAEHUS | IPOKEKTOP Ha IITATUBE. CTOJ




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00pPaTOopPuil, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

3aHATUNA  JIGKIMOHHOTO  TUMa. YueOHad
aymUTOpUsSl  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro TUMna. YueOHas ayIuTopus JUis
KYpPCOBOTO TPOCKTHPOBAHUS (BBITIOJTHCHHUS
KYpPCOBBIX PaboT). YueOHas aymauTopus s
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYyJbTallMii YuebHas ayautopus JUis
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npoMexyTouHoi arrecraruu.(yak-807)

nperoaaB aTeﬂbCKHﬁ, CTYJIbi
npenoaaBaTCjbCKuUe., TpaHCIIapaHT-
MCPLCTAKKA, CHCTEMHEIH OJIOK.

[Tomemnienue st caMOCTOSATENbHOM pabOThI
obyuaroruxcs (I'-401)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPHI

[Tomemnienue [1st caMOCTOSATENbHOM pPabOTHhI
obyuaroruxcs (C-401)

mkadpl A JOKYMEHTAllMH,  JOCKHU
MarHuTHbBIC, CTOJbl MHUCbMEHHBIC, CTOJbI
KOMIIBIOTEPHBIE




