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1 O01mme moJ10KeHU s

Pabouas mporpamma qucuMIUIMHBI «JInHEiHas anreOpa M aHAJIUTHYECKAss T€OMETPUS»
COCTaBJIEHA B COOTBETCTBUU C TpeOOBaHUAMH (hefepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTelb-
HOT'O CTaHJapTa, YTBEPKIACHHOI0 MpHUKa3oM MuHucTepcTBa o0pa3oBaHus U Hayku Poccuiickoit
Oeneparun Ne929 19.09.2017, 1 ocHOBHON npodeccnoHaIbHON 00pa3oBaTeIbHON MPOTrPaMMBI
noarotoBku  «[IporpammHoe  obecriedeHue  CpPeICTB  BBIYMCIMTEIBHOH  TEXHUKH U
AaBTOMATH3UPOBAHHBIX cucTeM» 1o HampasieHuto 09.03.01 "MudopmaTika ¥ BEIYUCIUTENbHAS
TEeXHUKa".

3agaun - pa3BUTHC HaBBIKOB MAaTEMATHYCCKOT'O MBIIIJICHUS CTYACHTOB;

AUCIUIUINHBI - OBJIQJICHUE METOJOB UCCIEAOBAHUS U PEIICHUSI MAaTEMaTUIECKHUX 3a/1a4;

- BBIpa0OTKa Y CTYJEHTOB YMEHUSI CAMOCTOSITEIILHO PACIIUPATH CBOM MaTeMa-
TUYECKHUE 3HAHUS;

- Pa3BUTHE HABBIKOB HMCIOJIb30BAHUS MATEMAaTUYECKUX METOJOB U OCHOB Ma-
TEMaTUYECKOr0 MOACIUPOBAHUS B TPAKTUYECKOU IEITEIHLHOCTH

OcHoBHBIE Jluneiinas anreOpa. MaTpuuHOE UCUUCIICHHE.
pasiensl / TeMbl | CpcTeMbl THHEHHBIX YpaBHEHUH.
AACTUTITAHEBL BexkTopHas anre6pa.

AHanutnyeckas T'COMCTpHUsI.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIU

[Tponiecc u3yuyenus aucuuiuinHbl «JIMHelHas anredpa W aHAIUTUYECKas E€OMETPHS»
HalpasJieH Ha (OpMHUpOBaHUE cCienyromux KommeTeHuil B coorBerctBuu ¢ ®I'OC BO u oc-

HOBHOI 00pa3oBaTeabpHOM mporpamMmmoii (Tadsmmna 1):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI UX TOCTHXKCHHS

Kon o ®I'OC Nuaukatopel JOCTUKEHUS [Inanupyemblie pe3ynbTaThl 00y-
YEHUs M0 JUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIlK-1.1 3HaTh U yMETb PUMEHITH OCHO-
Bbl TEOPUHM MATpPHUL, BEKTOPHOU
anreOpbl U aHAJTUTUYECKOU Teo-
METpUM  HEOOXOAMMBbIE s

3HaeT OCHOBBI MAaTEMaTHKH, €CTe-

OIIK-1 Cmocoben CTBEHHOHAYYHBIX [MCLMIUIMH, BBbI-
- YMCIUTEIBHOH TEXHUKU U IpOrpam-
TpUMEHATH ecre porp YIIIyOJIEHHOTO aHaJIn3a; METOJIbI

CTBCHHOHAYYHBIC H  MHPOBaHUA “
pemicHuAd CHUCTEM JIMHCUHBIX

OOIIENHKEHEPHBIE .
spanms, merogsl Ma- OITK-1.2 YpaBHEHUU JUIsl aHaiau3a B IPO-
TEMATHUYECKOTO aHa- (eccuoHanbHON NEATENBHOCTH.

U338 ¥ MOJETHPOBa- YMeer pematb CTaHAAPTHBIE MPO-
HHSI, TEOPETUUECKOTO0 ~(ECCHOHANBHBIC 3a7a4M C IIPUMEHE-
U OKCIIEPUMEHTAllb- HHEM €CTECTBEHHOHAyYHBIX MU 00-

HOT'O UCCIICIOBAHUA B | jieyiyKkeHEPHBIX 3HAHHMA, METOOB
npodeCCHOHATBHON

JACATCIIBHOCTH,

MATEMAaTHYCCKOro aHajln3a U MOJIC-
JIMPpOBAaHUA

OIIK-1.3




Kox mo ®1'0C Nuaukatopbl JOCTHKEHUS [Inanupyembie pe3ynbTaThl 00y-
YCHMUA 110 AUCHUIIIINHE

Brnaneer HaBbIKaMH TEOPETUYECKOTO
U OKCIIEPUMEHTAIFHOTO HCCIIEI0Ba-
HUSA OOBEKTOB MPOQPECCHOHATBHON
JESITEIIbHOCTH

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpamMMbl

Jucuunnnaa «JIuHelinas anreOpa U aHATUTHYECKas TEOMETPHs» u3ydaercs Ha 1 Kyp-
ceB 1 cemecTpe.

JluciruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumninuebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHOM YacTu.

Jlnist OCBOCHUS AUCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKM COPMUPOBAHHBIC B
MPOLIECCE U3YUEHUS TUCUUILTMHBI «MaTeMaTH4eCKui aHaIu3».

3HaHUs, YMCHUS U HaBBIKU, COOPMUPOBAHHBIC NTPU U3YUCHUU TUCIUTUINHBI «JInHeHHAs
anredpa U aHaJUTHYECKash T€OMETPHs», OyAyT BOCTPEeOOBaHBI MPU M3YYCHHUH IMOCIEAYIOLIUX
nuctuiuinH «Teopust BEpOSITHOCTH U MaTeMaTUYeCKasi CTaTUCTUKAY, «MeTOoIbl ONTUMU 3aI[UN»,
«JKOHOMHKA»

BxoaHol KOHTpOJIb NPOBOJUTCSA B BUJI€ TECTUPOBAHUS. 3aJaHMs TECTOB MPEACTaBICHBI
B npuiioxxenuun 1 PIIJT.

4 O0beM TUCHUNIHHBI (MOAYJISI) B 324eTHBIX €IMHUIIAX C YKA3aHHEM KOJIMYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4alommxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 Pa0doTy
00y4yarImXxcs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 5 3.e., 180 akax. gac.
Pacrnipenenennie oo6beMa AMCUMITINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHSITUN MPEICTaB-

JIEHO B Tabiuie 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

Bcero akapemu-

O0beM TUCHUTIINHBI
YeCKUX 4aCo0B

Oo6as TPYAOEMKOCTb JHUCLUIIINHBI 180

KonTakTHas aynuTopHas padora o0y4alommxcs ¢ npenogasaresnem (1o 68
BH/JaM Y4eOHBIX 3aHSATHII), BCEro

B ToM uncie:

3aHSITUS JIEKIHMOHHOTO TUNA (JICKIIUU ¥ UHbIE YUeOHBIEC 3aHITHS, TIPEIY-
CMaTpHUBAIOIINE MPEUMYIIECTBEHHYIO TIepeiady yueOHOM MHPpOpMAaIIUH Tie- 34
JATOTMYECKUMU PAOOTHUKAMH )

3aHATHA CEMUHAPCKOIO TUINA (CEMUHAPBI, TPAKTUUECKHUE 3aHITHSI, TPaAK-
TUKYMBI, J1a0opaToOpHbIe paboThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a- 34
HSATHS)

CamocrosiTeibHas pa0oTa 00y4alOIIMXCsl M KOHTAKTHAas padoTa, BKIIO-
Yarolas rPynoBble KOHCYJIbTAINH, HHINBUAYATHHYIO padoTy 00y4ato-

IIUXCS C IPENoaBaTeNsiMe (B TOM YMCIIE WHAWBUAYaIbHbIC KOHCYIbTAINH);
B3aMMOJIEUCTBUE B 3JIEKTPOHHON HH(POPMAMOHHO-00pa30BaATENLHOM cpeie 76
By3a




Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKHUX 4aCOB

[TpomexyTouHasi aTTecTanus 00yJarmuxcs — OK3aMeH 36

5 Copaep:xkanue THCHUUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiaM)
€ YKa3aHHeM OTBeJeHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHUX 4YacOoB U BU/I0B
y4eOHoii padoThI

Tabnuna 3 — CTpykTypa u cojiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bunet yueGHoit paboThl, BKIIIOYAsi CAMOCTO-
ATEJIbHYIO0 pab0Ty 00y4aroIIuXcsi U TPYI0-
€MKOCTb (B yacax)
KonTtakTHas pabora npemnoaasa- CPC
HaunmenoBanue pa3zienos, TEM U COJEpKaHUE Ma- Test ¢ 00ydaromuMucs
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKHe TOpHBIE
(mpakTu- | 3aHATHS
YecKue
3aHATHUSA)
Tema 1.1. Jluneitnas aareopa. MaTpuuHoe uc-
yncjaeHune. Marpuupl. JlelicTBUs HaJg MaTpULAMU.
Onpenenurenu 2-ro ¥ 3-ro nopaakoB. Onpenenu-
TeIH n-TO TOpsAOKa M UX cBoiictBa. OOpaTHas 8 8 19
Marpuua. Panr marpunsl. /lelicTBus Hajx MaTpu-
uamu. Beruucnenue onpenenurenei. Haxoxnie-
HHUE paHra MaTPUIbl, 0OpPATHON MAaTPHIIBI.
Tema 1.2. Jluneitnaa anreopa. Cucrembl Jin- 19
HelHbIX ypaBHeHWi. CucTeMmbl JIMHEHWHBIX all-
reOpanveckux ypaBHEHHH (HEOIHOpPOJIHBIE U O-
HOpOJHbIE). Pelrienne onpeaenieHHbIX CUCTEM JIU-
HelHbIX  ypaBHeHuil. Teopema Kponekepa- 8 8
Kamennmu. OOmiee pernieHne cucTeM ITUHEHHBIX
ypaBHeHHH. OJHOpPOJIHBIE CHUCTEMBI JIMHEHHBIX
YpaBHEHUM.
Tema 1.3. Bexkropnas anaredopa. Bekropsl. JIu- 19
HeliHble omepaluu Haja BeKTopaMu. PaznoxxeHue
BekTOopa 1o Oazucy. CxkansipHOoe, BEKTOPHOE,
CMEIIIaHHOE IPOU3BEACHUSI BEKTOPOB U HUX TI€O-
METpUYECKHE TNPWIOKEHUs. JIMHEeWHbIe TIpo- 9 9
ctpanctBa. [loHsTHE N-MEpHOrO €BKIWIOBA IPO-
cTpaHcTBa. /lelicTBus Hax BekTopamu. I'eomerpu-
4yecKue MNpuiokeHus. JIMHelHble MpocTpaHCTBa.
Koopannatsl BekTopa B 6a3uce.




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Tema 1.4. Ananuru4yeckasi reomerpus. IIpsmas
Ha IIOCKOCTH. IInockocTs B nmpocrpancrse. Ips-
Mas B pocTpaHcTBe. KpuBble BTOpOro nopsaka u
X KaHOHMYeCcKuMH BHJI. IIoBEpXHOCTH BTOpOroO
nopsiaka. Pasnuusble criocoObl 3afaHus MpsIMON
Ha IJIOCKOCTH, B IIPOCTPAHCTBE, IUIOCKOCTH B
npoctpaHcTse. B3auMHoe pacnonoxkenue. Peme-
HUE IIPUKJIAHBIX 33]1a4.

UToro
10 JMCHUIIHHE

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC

Test ¢ 00yJaromuMucs

Jlexkiuu | Cemunap- | JlaGopa-

CKHe TOpPHBIE

(npaktu- | 3aHATHS

YecKue
3aHSITHUS)

9 9 19
34 34 76

6 BHeaynuTOpHasi CAMOCTOSITE/IbHAS PadoTa 00YYAOIIUXCS MO TUCHHILINHE

(MonayJr0)

[Ipu mIaHUPOBAaHUU CAMOCTOSITENIILHOM pPa0OThI CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CIICIYIOIINM PACIIPEACIICHUEM YaCOB Ha CAaMOCTOATEIbHYIO padoTy (Tabnwmima 4):

Tabnuna 4 — PekoMeH1yeMoe pacnpe/iesicHie YacoB Ha CAMOCTOSTENIbHYI0 paboTy

KoMnoHeHTbI CAMOCTOSATEIbHOM paﬁoTI)I

KosunuyecrBo 4acoB

V3y4yeHue TeopeTHYeCcKux pa3esioB TUCIUTIINHBI 10

[ToaroroBka K 3aHITHSIM CEMHUHAPCKOTO THUTIA 20

[TonroroBka u oopmieHue 46
PI'P

76

7 OueHoYHbIE CPEACTBA /IS NPOBE/IeHNs TeKYLIero KOHTPOJIA
U NPOMEKYTOYHOH aTTecTALMN 00y4aloIUXCcs M0 AUCHUIIHHE (MOIYJII0)

Tab6nuia 4 — [TaciopT GoHIa OIEHOYHBIX CPEICTB

KonTpoaupyemsbie Koxa xourponpy- | HaumenoBanue | Iloka3aresnu oues-
paseibl JHCHUIIIMHBI €MOii KoMIeTeH- OLIEHOYHOI0 KH
UM (WM ee Ya- cpeacrsa
CTH)
Anrebpa u reomeTpus OIIK-1 PacuerHo- JlemoHcTpHpyeT

rpagHuYecKoe pa- | gpakTHUECKOoe  HC-

Gota Ne 1 MOJIb30BAHUE  Mare-

MaTHYEeCKOro  arra-

para TeOpHH MaTpHI]

U JIMHEHHOW anreOpsl




KonTposmpyembie Koa konTposmpy- | HammenoBanue Ioka3aresnu oueH-

pa3aeibl TUCHHUILJIMHBI e€MOi KOMIIeTEeH- OIIECHOYHOTI'0 KH
U (MJIu ee ya- cpeacrsa
CTH)

JUIsl TIOCTPOCHMS Ma-
TEMAaTHUYECKUX aJIro-
pPUTMOB IIpU peuie-
HUA 3a7a4

OIIK-1 Tect Ne 1 OcymiecTBisiET  BbI-
00p MaTeMaTHYeCKHX
onepanudii M aHalu-
TUYECKUX  AITOPUT-
MOB JJIsi  peUIeHUs
TEKyIIe MareMaTu-
YEeCKOH 3a1auu
OIlK-1 Tect Ne 2 OcymecTBiser  BbI-
00p MaTeMaTHYECKUX
onepauudii M aHalu-
TUYECKHX  aJTOPHT-
MOB [JJisi peUIeHUs
TeKyllel MareMaTu-
YeCKOH 3ama9u
OIIK-1 OK3aMeH OcyiecTBiser  Bbl-
00p MaTeMaTUYECKUX
onepanudi W aHalu-
TUYECKUX  aJTOPUT-
MOB JJIi  peUIeHUs
IIOCTaBJICHHOM MarTe-
MaTHUYECKON 3aJauH.
[eMoHcTpHpyeT
MPaKTUYECKOE Hc-
MOJIb30BAaHHE  MaTe-
MaTHYECKOr0  amia-
paTa TEOpUHU MATPHIL
A JUHEHHOW anreo-
pBl, BEKTOpHOH ai-
reOpsl U aHAJIUTHYE-
CKOM T€OMETPUH IS
MOCTPOEHUS MaTeMa-
TUYECKUX  aJTOPUT-
MOB U pEIIeHUs IO-
CTaBJICHHBIX 3a7a4.

Mertoanveckre MaTepHabl, OMpPEICIAIONINE MPOEAyPhl OIICHMBAHWS 3HAHWUN, YMEHHUH,
HABBIKOB ¥ (WJIH) OIIBITA JCSITEILHOCTH, MPECTABICHBI B BU/IC TEXHOIOTMYECKON KapThl AUCIIHU-
nHbI (Tabnuia 5).

Tabmuia 5 — TexHosornueckas Kapra

HanmenoBanue
Cpoxku Hxana
OLICHOYHOI0 Kputepuu ouenuBanus
OLICHHMBAHUSA | OIECHUBAHMS
Cpe/cTBa




HanmenoBanue
OLICHOYHOI0
CpecTBa

Cpoku
OlleHHBaHUS

IIkama
OlleHUBaHUS

KpuTtepuu oneHuBanus

1 cemecTp

Ilpomesicymounaa ammecmayus 8 hopme IK3amena

Tect Ne 1

8 Henenst

10 6amioB

10 6annos - 91-100% npasunshsix 0meemos — 6biCOKULL ypo-
8eHb 3HAHUL, YMEHUL U HABbIKOS,

8 bannos - 11-90% % npasunvHbix omeemos — 00CMAMOYHO
BbICOKULL YPOBEHb 3HAHUU, YMEHUL U HABLIKOB,

5 6annos - 61-70% npasunvrvix 0meemoe — cpeOHuUil YPOGeHb
3HAHUL, YMEHU U HABbIKOS,

1 6anna - 51-60% npasunbnbix 0Meemos — HU3KUl ypoeeHs
sHanu, ymenuti u nasvikos, 0 6anios - 0-50% npasunvhuix
0mMeemos — OYeHb HU3KUL YPOBEeHb 3HAHUL, YMEHUU U HA8bI-
K08,

PacuerHo-
rpaduyeckas
pabota Ne 1

14 nenens

30 6amioB

15 6annos - Cmyoenm noiHOCmMbio GbINOIHUL 3a0aHUe, NOKa-
341 OMAUYHbIE YMEHUSI U HABLIKU 8 PAMKAX YCBOEHHO20 yieD-
HO20 Mamepuaia, KOHMpPoabHAsL paboma 0QYOPMIEHA AKKY-
PAmHO U 8 COOMEEMCMBUU C NPEObAGILEMbIMU MPEOOBAHUSI-
MU.

10 6annos - Cmyodenm noiHoOCmMvlo 8bINOJHUIL 3a0aHUe, NOKA-
3471 XOpouiue YMeHUsl HAGbIKU 8 PAMKAX YCE0CHHO20 YUeOHO20
Mamepuana, Ho He cMo2 000CHOBAMb ONMUMATLHOCHIb NPEO-
JIOCEHHO20 peulenus, TOTYIIEHbBI OTHA UITK IBE HETOYHOCTH,
ecmb HedOCMAamKu 8 0QOpMAEeHUU.

5 6annos - Cmyoenm noaHoCcmvio GbINOJHUNL 3a0anue, Ho 00-
NYCMUL CYyWecmeentble HeMoYHOCMU U 2pyObie OUUOKU, He
NPOSABUL YMEHUSL NPABUTILHO UHMEPNPEMUPO8AMb NOYYEHHbIE
pe3yibmamvl, Kauecmeo 0QopMaAeHUs UMeem HeOOCMamoy-
Hblll YPOBEHD.

0 6annoe - Cmyoenm He NOJHOCMbIO bINOIHUL 3A0aHUe, NPU
IMOM NPOSABUIL HEOOCMAMOUHDIU YPOBEHb YMEHUL U HABLIKOS,
a Maksice Hecnocober NOSICHUMb NOJLYYEHHbLI Pe3yIbman.

Tect Ne 2

17 nenensa

10 6autoB

10 b6annos - 91-100% npasunbhvix 0meemos — 6biCOKULL ypo-
6€Hb 3HAHUU, YMEHUU U HABLIKOG,

8 bannos - 711-90% % npasunvreix omeemos — 00CmMamo4Ho
8bICOKULL YPOBEHb 3HAHUU, YMEHUL U HABLIKOG,

5 bannos - 61-70% npasunvhbix omeemos — cpeOHUll yposeHs
3HAHU, YMEeHUll U HABbIKOS,

1 6anna - 51-60% npasunbnbix 0mMeemos — HU3KUIL ypoGeHs

3HaHuil, ymenuil u naevikog; 0 bannoe - 0-50% npasuivhbix
0meemo8 — O4eHb HU3KUL YPOBEHb 3HAHUL, YMEHUL U HAGbI-
KO8,

Tekymui KOHTPOJIb

50 6aa10B

DK3aMeH

50 6aa10B

TeopeTnueckuit
BOIIPOC — OLie-
HUBaHHE
YPOBHS yCBO-
€HHbIX 3HAHUH

(B OuteTe 2
Bomnpoca no 10
0aJLI10B)

Ooun eonpoc:

10 GansoB - cmydenm npasuibHO OMEEeMUI HA Meopemuye-
ckuti sonpoc burema. Ilokazan omuuuHwvie 3HAHUSL 8 PAMKAX
VCB8OenH020 yuebno2o mamepuana. Omeemun Ha 6ce OONoi-
HUmMeIbHble GONPOCHL.

7 GamoB - cmyoenm omeemul Ha meopemudeckuii 60Npoc
ounema c Hebonvuumu nemounocmamu. Ioxasan xopouue
3HAHUS 8 PAMKAX YCB0CHHO20 yuebHo20 mamepuana. Omee-
MUL HA OOBULUHCTNEO OONOIHUMENbHBIX 8ONPOCOE.

4 Gainia - cmyoenm Omeemu Ha MmeopemudecKutl GONPoc
bunema c cywecmgennvmu nemounocmamu. Ilokazan yoo-
6/1EMBOPUMEIIbHBLE 3HAHUSL 8 PAMKAX YCBOEHHO20 Y4eOHO020
mamepuana. [lpu omeemax Ha ONOIHUMENbHBLE BONPOCHL
ObL10 OONYUIeHO MHO20 HEMOYHOCMEl.

6




HanmenoBanue

Cpoxn Mlkana
OIIEHOYHOT0 KpuTtepuu oneHuBanus
OllEHHBAaHWUSI | OILeHUBAHUS
cpeacTBa

0 6aI0B - pu omeeme Ha meopemudeckuti 60npoc builema
cmyoenm npooeMOHCMPUPOBaAL HedOCMAMOYHbLIL YPOBEHD
suanutl. Tlpu omeemax na OonoIHUMeIbHbIE BONPOCHL OLLIO
OONYUEeHO MHOIICECHBO HENPABULLHBIX OMEENO8.

[Mpaktuyeckass | Oodna 3adaua:
15 6annos - cmyoenm npaguibHO 6bINOIHUL NPAKMULECKOEe

3a1a4a — 3a0anue bunema. Ilokazan omnuuHvle yMeHUs U HABLIKU 6
PamKax yceoennozo yuebrnoeo mamepuana. Omeemun Ha 6ce

OlleHUBaHUE O00noIHUMENbHbIE 6ONPOCH.

ypoBHsi ycBo- | 10 6annog - cmydenm 6uinonHuL npakmuyeckoe 3adanue ou-

€HHBIX yMe- nema ¢ neboavuumu Hemoynocmsamu. Ilokazan xopowue

HMUIi U HABBI- VMEHUsL U HABBIKU 8 PAMKAX YCBOCHHO20 Y4eOH020 Mamepua-

KOB aa. Omeemun Ha OOALUWUHCINBO OONOTHUMENbHBIX B0NPOCO8.

(B Guaere 2 5 6annos - cmyoenm gvlnoanun npakmuieckoe 3aoanue ou-

3agayn no 15 jema ¢ cywecmeenuvimu Hemounocmamu. Iloxkasan yoogie-

62J1710B) MEOpUmenbHble YMEHUs: U HABIKU 8 PAMKAX YCBOEHHO20
yuebno2o mamepuana. Ilpu omeemax na donoaHumenbHbie
60NPOCHL OBLIO OONYUWEHO MHO20 HEMOYHOCMEIL.
0 6annos - npu 6LINOIHEHUU NPAKMUYECKO20 3a0aHuUs buiema
CmyOeHm npooemMOHCMPUPOBal HeOOCMAMOUYHBIU YPOBEHD
ymenuil. Ilpu omeemax na oonoanumenvHvle ORPOCyL ObLIO
0ONYUWEeHO MHONCECHBO HENPABUILHBIX OTNBEMO8.

Uroro 100 6annos -

KpuTtepuu oueHKH pe3yabTaToB 00y4eHHUs 10 AHCHHUIINHE:

0 — 64 % oT MakcCHMaJIbHO BO3MOXHOW CYMMBI 0aJlJIOB — «HEYIOBJIETBOPUTEIBHO» (HEAOCTATOUHBIN YPOBEHD AL
NPOMEXYTOYHOU aTTECTalUK 0 JUCIUILIHHE);
65 — 74 % OT MakCHMMaJbHO BO3MOXXKHOW CyMMBI OaJUIOB — «yJOBJIETBOPHUTEIHHO» (IOPOTOBBIH (MHHUMAJIbHBIN)

YPOBEHbB);

75 — 84 % OT MakCUMAaJIbHO BO3MOXHOI CyMMBI 0aJIIIOB — «XOpOIIO» (CpEeAHUIN YPOBEHB);
85— 100 % oT MakcHMaIbHO BO3MOKHOW CYMMBI 0aJIJIOB — «OTIIMYHOY» (BBICOKUH (MaKCUMallbHBIN) YPOBEHb)

3agaHus 1/ TEKylero KOHTPOJIs

PI'P-1 «JIuHeitHas 1 BeKTOpHAA ajnredpay

1. BblYMCANTDH ONpENENIUTENb, UCIIONB3YS: a) Pa3sIoKeHHe MO 2-0i CTpoKe; 0) pasiaokKeHue 1o
3-My cTonOITy; B) MEeTO 2PPEKTHBHOTO MOHKEHHS MTOPSIIKA.

2 -1 7 0
I 3 0 0
I -3 6 -1
3 2 0 1

Haiitu IMPOU3BCACHUA MaTPUL] ABuBAmun BBISICHUTD, SABJISIFOTCA JIK MATPHUIIBI TIEPCCTAHO-
BOYHBIMU. Y6€I[I/ITBC$[, YTO BBIITOJHACTCA PAaBCHCTBO
det (4-B) = det A-det B.

1 2 1 7 5 1
A=| 1 -2 4|, B=|5 3 -1
3 -5 3 1 2 3

Haiitu o6patnyto matpury C~' 1ByMs croco6amu: a) MOMOLIBI0 MIPHCOEIUHEHHON MaTpH-
11bI; 0) C TOMOIIBIO AJIEMEHTAPHBIX MPE0OpPa30BaHUI CTPOK.

TToka3aTh, YTO BBITIONHAETCS paBeHCTBO: A- A =A™ - A=E.
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4 3-2 -1

-2 1-4 3
C= :

0 4 1-2

5 0 1-1

JlokazaTh COBMECTHOCTh CUCTEMBI U pemuTh eé: a) nmo Gopmynam Kpamepa; 6) ¢ moMoInbko
oOparHO# MaTpuIlsl;, B) MeTooM ["aycca.

X1 —Xo +3X3 =0,
—2X1 +Xg + Xz + X4 =8,
3X1 +2Xy —4X3 +2X4 =18,
2X1 + Xy — X3 + X4 =10.

Hccnenosath CUCTCMY Ha COBMCCTHOCTb U B CJIy4a€ COBMCCTHOCTH PCIIUTDH eé:
X1 —Xp +2X3 + X4 =5,

2Xq +3Xy +2X3 +5X4 +2X5 =3, 2Xy +3Xy + X3+ X4 =5,
a) 9% + Xy +4X3 —5X4 + X5 =1, 0) — X1 =25 +4x, =-13,
Xy —2X5 +2X3 —=10X4 — X5 =—2. SXy —Xp + X3 +2Xy4 =2,

—X1+X2 +X3 +2X4 :0

Haiitu o61ee pemieHne cucteMbl OAHOPOIHBIX YpaBHEHHH U nocTpouth OCP.
6Xy +35 —2X3 +4X4 +7X5 =0,
7Xq +4Xy —3X3 +2X4 +4X5 =0,
X1 + Xy —X3 —2X4 —3Xg =0,
2Xy — X9 +2X3 +12X4 +19%5 = 0.

JlaHbl BEKTOpHI a = —5m —4n, b =3m+6n,rae |ﬁ1| =3, |ﬁ| =35, (ﬁfﬁ) = 5?”
. - 1=\ . Az AT L
Haiitu: a) (—241 +§b](a+2b); 0) npl;(a+2b); B) cos(a 2b].

[To xoopauuaTam Touek 4, B u C sl yKa3aHHBIX BEKTOPOB HAWUTH: a) MOYJb BEKTOpa d ;

0) CKaJIIpHOE MPOU3BEEHHE BEKTOPOB & D ; B) mpoekiuio BekTopa ¢ Ha BEKTOp d ; T)
KOOpJAWHATBI TOUKU M , AENALIEN OTpEe30K AB B OTHOLIECHHUU 5 : 4.

A(4,6,3), B(-5,2,6), C(4,—4,-3), G=4CB—AC, b=AB, ¢=CB, d = AC .

Jloka3aTb, 4TO BEKTOPHI d, b,¢ o0pa3yroT 0a3uc W HaAlUTH KOOPAMHATHI BEKTOpa d B oTOM
6azuce:
a=1{54,1, b={3,52, ¢={2,-1,3}, d=1{7,234}.

. Jlanel BekTOpHI a4, b, ¢ . Heo6xonumo: a) BeIucIuTh cMemanHoe Tpou3BeIeHHe BEKTOPOB
a,3b,c; 0) HalTH MOAYJH BEKTOPHOTO MPOM3BENCHUSI BEKTOPOB 3d, 2C ; B) BBIUYHUCIUTH
CKaJsIpHOE MPOU3BENIEHUE BEKTOPOB b, —4C; T) MPOBEPUTH, OYAyT U KOJUIMHEAPHBI WIIH

OpPTOTOHAJNIBHBI b, ¢ ; 1) MPOBEPUTH, OYAYT JIM KOMIUIAHAPHBI BEKTOPHI d, 2b, 3¢ .
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a=1{2,-3,1}, b={0,1,4}, ¢=1{52-3}.

11. {aus! Bepumnabl nupamuasl A(3,4,5), B(1,2,1), C(-2,—3,6), D(3,—6,—3). Haiitu:
a) wiomans rpanu ACD ;

0) oAb CeYCHHUS, TPOXOIAIICTO uepe3 cepeanny pedpa AB u Bepmwabl C u D
B) 00beM rupamuabl ABCD .

12. HaiiTu coOCTBEHHBIC YUCIa U COOCTBEHHBIC BEKTOPBI IPEOOPa30BaHUs, 3alaHHOIO B HEKO-
TOpOM 0a3uce MaTpHIIEH:

4 1 O

A= 4 0
- 1 5
TecTupoBanme

T-1 «JInnetigas anreOpay:

Bonpoc 1. /lana cucrema ypaBHeHH B MaTpudHOM Buae A- X =B . Marpuunoe pemenue
CUCTEMBI OYZET:

BapuaHTBI 0TBeTOB: (BbIOEpUTE OJUH NPABUIbHBIA OTBET)

1) X=A"1.B; 2) X=A-B7L; 3) X=B-A™l.

Bonpoc 2. Panr Matpuiisl He U3MEHUTCS, €CIIH. .......
BapuaHTbl 0TBeTOB: (BBIOEPUTE HECKOJIBKO MPABUIBHBIX OTBETOB)

1) TpaHCIOHMpOBATH MATPHILY,

2) Bce 2JIEMEHTBI HEKOTOPOM CTPOKH YMHOXKHUTH Ha JielicTBUTeNbHOE uncio A # 0,

3) yaanuTh B MaTpHIIE MPOU3BOJIBHYIO CTPOKY,

4) K 3J€MEHTaM OJIHOM CTPOKHU MPUOABUTH COOTBETCTBYIOIIE JIEMEHTBI IPYrOil CTPOKH,
YMHOXEHHBIE Ha JieiicTBuTenbHoe yncino A = 0.

Bomnpoc 3. PasnoxeHue onpenenutesst MaTpHIbl A 1O | —0# cTpoke onpesensercs hop-
mymoir det A= ...

Bnuimure npaBUJILHbINA OTBET:

6

Bonpoc 4. Onpenenurens paseH 0, eciu & paBHO ...

200+ 7

Bnuimure npaBUJILHbINA OTBET:




Bomnpoc 5. Ecnu cymectByer Mmarpuiia AT +9A, To Marpuna A
BapuaHTBI 0TBEeTOB: (BBIOCPUTE HECKOJIBKO MPABUILHBIX OTBETOR)

1) siBIsieTCst TpaneueBUaHOM (pa3mepa Mx N, rae m<n),

2) MOKET OBITH TPEYTOJILHOM,

3) MOXeT OBITh CTMHUIHOM,

4) sBisieTCSl KBaIpaTHOM.

2-a 0 2
Bompoc 6. Marpua| O 1 0| sBisiercst BRIPOXKICHHOM, €CIIM YHCIIO ¢ PABHO. ..
2 2 4

Brnummure npaBuIbHBINA OTBET:

Bonpoc 7. PazHocTh MEX1y YMCIIOM CBOOOIHBIX U Oa3UCHBIX IEPEMEHHBIX CHUCTEMBI ypaB-
x otz —2x3 —x, = 0
sz tx, —3x4 =0

. 2x,-x,=0
HEHHUU paBHa ...

Bnummre npaBUIbLHBINA OTBET:

He MMeeT PELICHUN pu

Bonpoc 8. CucreMa TMHENHHBIX ypaBHEHUN

a=....

Bnummre npaBUIbLHbINA OTBET:

5 -1 -1 1 1
Bompoc 9. Paur matpumist A= 1 0 1 -2 2| paBeH.....
-4 1 2 -3 1

3anummuTe pelieHue U OTBET:
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Bomnpoc 10. Penuts 0AHOPOIHYIO CUCTEMY JIMHEWHBIX YPaBHEHHH < X; —3X, +2X5 =0,
6X; +7X, —3%5 =0.

3anummure pelICcHUE U OTBET:

T-2 «BekropHas anredpa. AHAIWMTHYECKA] TEOMETPHUS

Bonpoc 1. Bektop 8 Ha3bIBaeTCs CAMHUYHBIM, €CIIH .....

BapuaHTbl 0TBeTOB: (BBIOCpPHUTE OJMH MTPABUILHBIN OTBET)

1) a=1, 2) |a|=1, 3) a=(111).

Bomnpoc 2. Bextop, napauienbHbIi OpsiMOM, Ha3bIBACTCA .....
BapuaHTBI 0TBeTOB: (BbIOEpUTE OJUH MPABUIbHBIA OTBET)
1) conarnpaBiieHHbBIM, 2) HaMpaBIIAIOIINM, 3) HOpMaJIbHBIM.

Bomnpoc 3. JIanbl BeKTOpH d =1 — | — Kub=2i- i+ 3K . Tora nuHeHHas KOMOUHALHS

a +3b sTHx BekTOpPOB MIMeET BuI. ..

Bnummre npaBUIbLHBINA OTBET:

Bomnpoc 4. [Tycts du b — B3auMHO meprieHIUKYISpHBIC eIHHUYHbIE BEKTOPHI. Torma

(51 — 6)2 paBHO ...

Bnummre npaBUIbLHBINA OTBET:

Bomnpoc 5. /Tanst BEKTOPHI @ = (4, -3, 10) ub= (2,1, 4), TOT/Ia UX BEKTOPHOE TIPOH3BE/IEC-

uue axb paBHO

Bnuimure npaBUJIbHbINA OTBET:

o X=X - Z—Z
Bonpoc 6. Ypasrenue npsavoi Buta — 0 ¥ Yo _ . % Ha3bIBAETCH ...




BapuaHTbl 0TBeTOB: (BHIOCPUTE OJIMH MTPABUIILHBIN OTBET)

1) KaHOHHYECKUM, 2) o0mmmMm, 3) HOpMaJIbHBIM.

Bonpoc 7. YpaBHeHHEM NIPSMOM, NEPIECHAUKYIAPHON IPSIMOA Y = 2X + 3, ABJISIETCS. . .

BapuaHTbl 0TBeTOB: (BBHIOCpPHUTE OJMH MTPABUILHBIN OTBET)

1) 2x—y+1=0, 2) Xx+2y+4=0, 3) x+3y+12=0.

Bonpoc 8. HopmaiibHblli BEKTOp MIIOCKOCTH X + 2Y + Z —15 = 0 umeeT KOOpAUHATHI. ...

Bnummure npaBUIbLHbINA OTBET:

Bonpoc 9. [lanbl Touku A(O,l) u B(6, - 3), rae B - cepemuna orpeska AC . Torma Touka

C umeer KOOPpAUHATHI .....

BapuaHThI 0TBeTOB: (BHIOEpUTE OJUH IPABUIIBLHBIA OTBET)

1) (3,-1), 2) (12,-7), 3) (12,-6), 4y (12,7).

Bonpoc 10. PaccrostHue OT TOUKH A(l, 4,— 3) 710 TUTOCKOCTH 4X +3y —127 + 455 =0 pas-

HO .....

Bnummre npaBUIbLHBINA OTBET:
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3aganus 119 NPOMeKYTOYHOM aTTecTallNU

TGOPCTI/I'leCKI/Ie BOIIPOCHI 3K3aMEHa

1. IlepectanoBku. Teopema o yucie MEPECTAHOBOK U3 N JIEMEHTOB (C A0Ka3aTesabcTBOM). MH-
BepcUU. YeTHbIE U HEUYETHBIE [1EPECTAHOBKH.

2. Ompenenurenu nopsaka n. @opMyIbl sl BEIYUCIECHUS ONpeaeauTenaeit 2-ro0 U 3-ro mopsii-
KOB.

3. MuHopsl u anrebpandeckue IOMOJHEHHUs 3JIEMEHTa Marpulibl. TeopemMa O pas3iioKeHUH
OTIPEACIUTEINS IO CTPOKE WK CTONOY (hopmMynrpoBKa).

4. CBoiiCTBa ONPEICTUTEIICH.

5. JleiicTBus HAJ MaTpUIIAMHU.

6. Omnpenenenue oOpaTHOM MaTpullbl. BeiBox opMyIibl A1 BBIYMCICHUS OOPaTHOW MaTpULIbI.

7. TlomyueHue OOpaTHOM MaTpHUIBl C TOMOIIBIO 3JIEMEHTApHBIX IpeoOpa3zoBanuil. CBOICTBa
00paTHOW MaTpHIIbI.

8. IonsATus panra mMaTpuipl U 0a3uCHOrO MHHOpPA. MeTOJbl HAXOXKICHHUS U CBOMCTBA paHra
MaTpPHULBL.

9. Cucrembl THHCHHBIX YpaBHEHH, OCHOBHBIC TIOHATHA. Teopema Kponekepa-Kamemm (dop-
MyiaupoBka). Cxema uccie10BaHusl HEOJHOPOAHBIX CUCTEM.

10. Teopema Kpamepa (¢ moka3arenbcTBOM). MaTpHUHBIM METOJ PEIICHUS CHCTEM JIMHCHHBIX
YpPaBHEHUU.

11. Meton aycca.

12. Cuctembl OTHOPOJHBIX JUHEWHBIX ypaBHEHUH U cXeMa UX HccienoBaHus. DyHaaMeHTalb-
Hasl CUCTEMa PELIEHUN U CTPYKTypa OOIIETO pelIeHUs.

13. ITonsaTue Bekropa. JIuneliHble onepanuu Haja BekTopaMu. [Ipoekuus BekTopa Ha ock. CBOM-
CTBa MPOEKLIHM.

1. CkanspHoe npou3Be€HUE BEKTOPOB, €r0 CBOWCTBA. BhlpakeHue CKaIsipHOro MpOU3BEIECHUS
yepe3 KOOpIMHAThl COMHOXKUTENEH. OCHOBHBIE TPUIIOKEHMUSL.

2. BekTopHOE NpoM3BeIeHUE BEKTOPOB U €ro cBOICTBA. BhlpaxkeHne BEKTOPHOI'O IPOU3BEACHUS
yepe3 KOOpAMHAThl COMHOXKUTENEH. OCHOBHBIE TPUIIOKEHMUS.

3. CwmemraHHoe NpoU3BE/IeHNE BEKTOPOB U €ro CBOWCTBA. BbIpaXkeHne cMeIanHoro Mpou3Be/e-
HUS 4epe3 KOOPAMHATHI COMHOKUTENEeH. OCHOBHBIE MPUITOKEHHUS.

4. Jluneiinsle npoctpaHcTBa. [IoHsATHE N-MEpHOrO €BKJINIOBA MpOCTpaHCTBA. JIMHEWHbIE mpe-
o0pa3oBaHMsl, UX COOCTBEHHbIE YKCIa U COOCTBEHHBIE BEKTOPBHI.

5. Ilpsimast Ha MIOCKOCTH, pa3MUYHble BBl ypaBHEHHH. PaccTosHME OT TOYKHM 10 HPSMOM.
B3anMHOE pacnosiokeHue NpsIMbIX.

6. Il10cKOCTh B MPOCTPAHCTBE, PA3IUYHbIE BU/IbI ypaBHEHUN. PaccTOsIHME OT TOUKH JI0 MJIIOCKO-
cTy. B3aumMHOe pacronoxkeHue mioCKOCTE.

7. Tlpsmas B mpocTpaHcTBe. Pa3znuuHble BuAbl ypaBHEHUH. PaccTosiHHe OT TOUKM IO MPSIMOM.
B3anMHOE pacniosiokeHue NpsIMbIX.

8. BsaumMHoe pacrosioxeH1e NpsiMOil U IIIOCKOCTH B TPOCTPAHCTBE.

9. Dmmurnc. BeiBos KaHOHHYECKOTO ypaBHEHU. OCHOBHBIE ()OPMYITHI.

10. 'uniepGona. BeiBo kaHOHMYECKOTO ypaBHEeHU. OCHOBHBIE ()OPMYIIBI.

11. TTapaGosa. BeiBog kaHOHHYECKOTO ypaBHEHU. OCHOBHBIE (DOPMYJIBI.

TunoBble IK3aMeHALMOHHbIE 3212491
Ha skx3aMeH BbIHOCATCS MPAKTUUECKHE 3a/1aHuUsl, COOTBETCTBYIOILINE BCEM TEOPETUYECKUM
BOIIPOCaM.
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1. I/ICCJ'IGI[OBaTB CUCTCMY Ha COBMCCTHOCTb U B CJIy4a€ COBMCCTHOCTH PCIINUTH ec:
9% + Xp +4X3 —5X4 + X5 =1,
7X1 —2)(2 + 2X3 —10)(4 - X5 = —2.

2 -1 7 0
1 3 0 O
2. Bbruucnuth onpenenuTens:
I -3 6 -1
3 2 0 1
3. JlaHbl BEKTOPHI @ = —5m —4n, 5:3ﬁa+6ﬁ,rz[e |ﬁ1|:3, |ﬁ|:5, (m ﬁ):%z
. I | ~ AT Loz
Haiitu: a) [— 2a+ gbj(a + 2b); 0) np; (a + 2b); B) cos(a ZbJ.
4. Haiitu paccrosaue ot touku A(1,2,3) no minockoctu 3x+5y-z=7.
S. Haiitu coOcTBeHHBIE YHca U COOCTBEHHBIE BEKTOPHI IPE0OPa30BaHMsL, 33 JAHHOTO
4 1 O
B HEKOTOpoM Oasuce Matpuueii: A= | 1 4 0
-1 1 5

8 VYueOHo-MeTOAMYeckOe W UH(POPMAINMOHHOe o0ecrevYeHHe TUCHUTLIUHBI
(MmonxyJis)

8.1 OcHoBHas iMTEpPaTYypa

1. bepe3una, H. A. Martematuka [DaeKTpoHHBIN pecypc] : yuebHoe nocodue / H.A. bepesu-
Ha, E.JI. Makcuna. - M.: U] PUOP: HULI Undpa-M, 2013. - 175 c. // ZNANIUM.COM : snek-
TPOHHO-OMOMMoTeyHass cucremMa. — Pexum noctyma: http:// www.znanium.com/catalog.php,
OTrpaHMUYEHHBIN. — 3arj. ¢ FKpaHa.

2. bexnemumes, J[.B. Kypc ananuruyeckoil reoMeTpuu 1 JIMHEHHON anreOpsl : yueOHOe mo-
cobue misa By30B. Pexk. MO P® / JI. B. bexnemumies. - 5-¢ uzn., nepepad. - M.: Hayka, 1984;
1980. - 320c.

3. bexnemumies, /I.B. Kypc aHanmmTHUecKoi TeOMETpUN U JIMHEHHOHN anreOphl | yIeOHUK TS
By30B / /I. B. beknemuues. - 10-e uzn., ucnp. - M.: ®uzmarnut, 2004; 2003; 2002. - 304c.

8.2 lomotHuTE/IBLHASI IUTEPATYPA
1. Mpimkuc, A.Jl. MatemaTtuka ais TexHudeckux By30B: Crenmanbabie Kypcsl / A. JI. Mprmi-
KHC. - 3-€ U3J, cTep., 2-¢ u3A. - CII6.: Jlans, 2009; 2002. - 633c.
2. Byrpos, S1.C. DneMeHTHI THHEHHON anreOphl M aHATUTHYECKOW TEOMETPHH : YUEOHUK /st
uHX.-TexH.cnen.By3oB / S. C. byrpos, C. M. Hukonbsckuii. - 2-e u3n., nepepab. u gom. - M. :
Hayxka, 1988; 1984. - 192c.
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3. anko, [1L.E. Beicimast Mmarematuka B ynpakHeHusx u 3agavyax: B 2 u. U.1 / I1. E. lanko, A.
I'. [Tomos, T. 4. KoxxeBHUKOBA. - 5-€¢ U31., Uctp. - M.: Beiciias mkomna, 1997. - 304c.

4. Knerenuk, JI.B. COopHHK 3a/1a4 10 aHAJTUTUYECKON T€OMETpUU : ydyeOHOe mocodue yist
BTY30B / /[. B. Kiterenuk; nox pen. H.B.Edbumoga. - 17-e uzn., crep. - CII6.: [Ipodeccus, 2004. -
199c.

5. Ky3nenos, JI.LA. COopHUK 3aaHHi MO BBICIICH MaTeMaTUKE (THUIIOBBIE pacuéThl) : y4eo-
Hoe mocobue / JI. A. Ky3nenos. - 3-e uzn., uctp. - CII6.: Jlaus, 2005. - 240c.

8.1 MeToauyeckue yKa3aHusi JAJs CTYJ€HTOB IO OCBOEHUI0 THCHUILUITUHBI (TIpH
HaJTUYHH )
1. JJorunoB B.H., Jlutsunnesa 3.K., [llupokosa 3.B. AnreOpa u reometpus: yae0.-MeTOI. TIOCO-
6ue / Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2006. — 69 c.
2. COOpHUK MHIMBUYaJbHBIX 33/IaHUM 10 BBICHIEH MaTeMaTuke: Y4eOHoe rmocoOue /sl By30B:
B 3-x u. / A.Il. Pa6ymko, B.B. bapxaros, B.B. Jlepxxasen, U.E. FOpyTs; nox o6m pen. A.IL. Ps-
Oymko. - MuHck: Akagemudeckas kaura, 2005.

8.2 CoBpemennble mnpodeccuoHaIbHble 0a3bl [JaHHBIX U HH(OPMAIMOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NPHU OCYIEeCTBJIEHUN 00Pa30BaTEIbHOI0
npouecca no JTUCHUIINHE

1 DnextponHo-6ubnuoreunas cucrema ZNANIUM.COM. [lorosop EIT 44 Ne 003/10 36¢
MK3 191272700076927030100100120016311000 ot 17 ampenst 2019 r.

2 DnexTpoHHO-0mOmMoTeyHas cuctema IPRbooks. Jlutiensnonnsiii goropop Ne ET144 Ne
001/9 na mpenocraBieHNE TOCTyNA K 3JIEKTPOHHO-O0nOmoTeunoi cucreme [IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 Dnektponno-oubmmoteunas cuctema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13 Ha
OKa3aHHUe yCIYT JI0CTYIa K ANEeKTPOHHBIM u3aanusm K3
191272700076927030100100150016311000 ot 15 ampenst 2019 r.

8.3 Ilepeuenb  pecypcoB  HH(POPMAIHOHHO-TEJIEKOMMYHHUKANIMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOCHUS TUCHHUILINHBI (MOIYJIs1)

1. Mathcad Application Server (MAS): On-naiin pacuetsl B Mathcad // http://mas.exponenta.ru
8.4 JluleH3MOHHOe M CBOOOJHO pacHmpocTpaHsieMOe NMPOrpaMMHoOe ofecleyeHue,
HCMOJIb3yeMoe TPH  OCYILIeCTBJIEHUM 00pa3oBaTeJIbHOI0 Ipolecca 10

AUCHHUIIJINHE

Tabmuua 7 — [lepedeHp UCTIOIB3yeMOTr0 IPOrPAMMHOTO 00eCTIeueHUs

Hanmenosanwue I10 PexBu3nuThI / YCJIOBUA NCTIOJIb30BAHU
Microsoft Imagine Premium JlnuensnonssIit jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE!:

https://www.openoffice.org/license.html

9 OpraHu3anMOHHO-Tearornyeckue ycJoBHs

Opranmzanys 00pa3oBaTeIbLHOTO MPOIIECCa PETJIAMEHTUPYETCS] YIECOHBIM TIJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (mpemomaBaHus) — pyccKuid. J[ns Bcex BUIOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHLHOCTRIO 45 MUHYT.

IIpu dbopmupoBanuu CBOEH MHAMBHIYATBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICST IMEET MIPaBO Ha Mepe3adeT COOTBETCTBYIOMIUX JUCIUILIAH B TPOPECCHOHATBHBIX MOY-
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JIeil, OCBOEHHBIX B MPOIIECCe MPEANISCTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHblIil npoiecc Mpu MpenojiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BAaHUM TPaJu-
[[MOHHBIX, NTHHOBAIIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHbIEe TEXHOJIOTUHU MPECTABIICHBI JEKUNUIMUA U CEMHUHAPCKUMU (TPAKTUYECKH-
MH) 3aHATHSIMH. IHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH HCIIOIB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (opM IpoBeneHus 3anstuil. Unpopmannonusie
00pa3oBaTesibHbIE TEXHOJOTUM PEATU3YIOTCS MYTeM AaKTUBH3ALMU CaMOCTOSITEIHLHOM paboTh
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNIbHOIl cpejie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JlekMOHHBII Kypc MpennoiaraeT CUCTEMAaTH3UPOBAaHHOE M3JI0KEHHUE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexiun aekTop 0053aH MpeaynpeanTh CTYACHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, yIeOHBIM MOCOOHSIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HaMOONBIINK 00beM MH(OpMAaLUM U 00ecreunBaTh
Oosee rirybokoe TOHUMaHUE YYeOHBIX BOTIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
4eM 3TO0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOATEIIFHOE U3YUEHHE MaTepuara.

9.3 3aHsATHS CEMMHAPCKOI0 THUNIA

CemuHapckue 3aHATHS IPEICTABISAIOT COOON NeTaIM3alMIO JIEKIIHOHHOTO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBECHHUS CEMHUHAPOB SABJISIETCS 00CYXJIeHHe Hauboiiee npodsiem-
HBIX U CIIO)KHBIX BOIPOCOB 0 OTAEIBHBIM TE€MaM, a TakXKe pa300p MPUMEPOB U CUTYyallil B
ayJUTOPHBIX YCIOBHsX. B 00s13aHHOCTH npenojaBareist BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, IIPEJIAraeMble IPEIoJaBaTeIeM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE NMPOEKTHBIX U MHBIX 3a[aHU;

* aCCHCTHUPOBAHUE IIPEINIOJABATEIIO B [IPOBEICHUH 3aHATUH.

OTBeT 1oJKeH ObITh apTYMEHTHUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UCTOYHHKH.

Jloknansl ¥ ONIIOHMPOBAHME JIOKJIAJOB IPOBEPSAIOT CTENEHb BIIAJCHUS TEOPETHYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUH, BXOAWT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yyalOUUXCs MO JUCHUNINHE (MOYJTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysIbTaToB JeATEIbHOCTH 00Yy4aroerocs.

Llenu camocTosITETLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYJIEHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpOBaHME YMEHUH HCIIOJIBb30BaTh HOPMATUBHYIO U CHPAaBOYHYIO JOKYMEHTAIIHIO,
CIEHNAIIBHYIO JIUTEPATYPY;
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* pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKON MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEaIN3alluu;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHoorust oOpraHu3ay CaMOCTOSTEIbHOW pabOThl CTYICHTOB BKJIIOYAET MCII0JIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

Ilepen BbIOMHEHHEM OOY4YaIOUIMMHUCS BHEAYIUTOPHOM CaMOCTOATENBHOW paboOThI Mpe-
[IOABATENIb MOJKET IIPOBOJUTH MHCTPYKT@X II0 BBINOJHEHUIO 3aaHus. B HMHCTpyKTa)
BKJIIOYAETCS:

* LeNb U CONEPIKAHUE 3aaHus;

* CPOKHM BBIIIOJIHEHMUS;

* OPUEHTHUPOBOUYHBIN 00bEM pabOTHI;

* OCHOBHbIE TpeOOBaHHUS K pe3ysibTaTaM pabOThl U KPUTEPUU OLIEHKHU;

* BO3MO)KHbIE TUIIMYHBIE OIINOKY IIPU BBITIOJTHEHUH.

WHCcTpyKTaX NPOBOIUTCS IpenojaBaTeieM 3a cueT o0beMa BPEMEHM, OTBEICHHOIO Ha
U3y4EHUE NUCLUIUIMHBIL.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENbHOW pabOThl CTYIEHTOB MOXET
POXO/UTH B MUCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBakHeiiemy
CPEICTBY 3aKpEIUICHUSI U Pa3BUTUSl TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJIAJIOB Ha
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPE/IeICHHBIX HAaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypBHI.

[TomemieHust 1151 caMOCTOATENbHOM pabOThl 0OYUYAIOIIMXCSl OCHALIEHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO NMOAKIIOUEHUs K ceTu «/HTepHeT» M obecneueHueM JocTyna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CpEely OpraHU3allu.

9.5 Meroanueckue yKa3aHus JJiA 00y4al0IIMXCs 10 OCBOCHUIO TN CIUTITTHHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS L€J1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
pEKOMEHANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena Mo y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3zie-
na.

3. Ocoboe BHUMAaHUE CIIEAYET YAEIUTH BBIMOJIHEHUIO OTYETOB 10 MPAKTUYECKUM 3aHATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAaMOCTOATCIIbHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX MpPero-
naBatenieM. MM e aroTcs UCTOYHMKH (B IEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPUOJUYECKON
HaY4HOI uTeparype) Ui 6osee AeTalbHOr0 MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKLIUU.

[Ipu camocTosATensHON TPOPAObOTKE Kypca 00yUyaromuecs TOJKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IeNeHUs U (PaKTHhI;

* IOBTOPUTDH 3aKOHCHeKTHp0BaHHBIﬁ Ha JICKIIMOHHOM 3aHATUHW MaTCpual U AJOIIOJIHHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JJAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIMTEPATYPY, COCTABJIATH TE3NCHI, aHHOTAIWUU U KOHCIICKTBI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIMMOJIHATE 3aJIaHUS, AHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (POHIa OLIEHOYHBIX CPECTB.

10 Onucanue MaTepHATbHO-TEXHHYECKOT0 00ecneyeHnsl, HeOOX0AMMOro JIJIsi
ocyuiecTBJIeHHs 00Pa30BaATEIbLHOIO NMpPoIecca Mo AUCHUIINHE (MOTYJII0)

17



10.1 YuyeOHo-s1abopaTopHoe 060pyaoBaHue
OtcyrcTBYyeT

11 Uuble cBegeHus

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMU BO3MOYKHOCTSMU 310POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JAPYTUMHU OOYYAIOIIMMUCS, TaK U B OTICIIBHBIX
rpynnax. [Ipenmnonaratorcs cenyaibHble YCIOBHS 7S TOJIydeHus: 00pa3oBaHusi 00y4aromuMHu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0OPOBBSI.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMUTCS C IMCHUXOJIOTO-(PU3UOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCS WHBAIHMIOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 370PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOHUTENIbHAS MOACPKKA MPENoAaBaHusl ThIOTOPaMH, TCUXO0-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIUMHU MOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOMMYECKUMHU peKoMeHaanusMu MunoOpuayku P® (yTB. 8 anperns
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YUYEHUSI, TEXHOJIOTHUH COIIMOKYJIBTYPHOU peaOuIUuTAIlMU C 1IEJIbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUU NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMU CTYJECH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHUeCKol rpymme. [logdop u
pa3palboTKa y4yeOHBIX MaTepHUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHallbHOHM, BU3YaIbHOW, C HCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYCCKHUX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucummuivHbl JuiamMu ¢ OB3 ocymiecTBisieTcss ¢ MCIOJb30BaHUEM CPEACTB
o0OydeHus O0Iero M CrenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOTO MCIOJb30-
BaHUs). MaTepualbHO-TEXHUIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii k Hyxz1am aun ¢ OB3.

®dopma MpoBeJEHUsT aTTECTAIlMU ISl CTYJ€HTOB-WHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuXopu3nueckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycMarpuBaet-
cs joctymnHas (popma mpeaocTaBiIeHUs 3a/1aHU i OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIIEKTPOHHOM (opme (s IUIl ¢ HapYyHICHUSIMH OIOPHO-
JIBUTATEIHHOTO ammapara);

- B IMe4aTHOHM (hopMe WITH DIEKTPOHHON (opMe C YBETUUYECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CIIyXa, PEUH, 3pECHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3aJIaHus BCAYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryaeHTaM C MHBIMIHOCTHIO YBEJIMYHMBACTCS BPEMsI Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakUX CTYIACHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma MpenocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (s JIUI] C HAPYIICHU -
MU CcllyXa, peuH);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MUCTOJIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIUI] ¢ HAPYIICHUSIMUA OTTOPHO-BUTATEIILHOTO aIlapara);

* YCTHO (JU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEOOXOTUMOCTH ISl 0OYUAIONIUXCSl ¢ MHBATUIHOCTHIO MPOIEAypa OIEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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IMTPUJIOXXEHUE

TunoBsble 3a1aHUA I OPraHU3AIUN "'BXOJHOT0 KOHTpoJIs"
3HAHUN 00y4aIIIHUXCA

1. Boruncnuts 6e3 Tabnuil U KajabKyasTopa:

o (ad-2)al,
2 6 3

)
2 \2 2

1
lg48 ——1g 27 log, 2
3) - (lj e ),

lg 64 3
( 4a ) a+2
2. YOpocTuTh BbIpaKeHHe: | —— —a | ——.
2—-a a-2
3. Pemutsb ypaBHEHUE:
2X+12
1) =X
X+1
3) 2log,v/x +log, x=8;
4) 2c0s3x—1=0.
3y —x=-17,
4. Pemuts cucremy:
5x +3y =-5.

5. PemuTh HEpaBEHCTBO:

1) (x +1)(2x2 - x—1)> 0.

1/x
2) 2X76 < [ij .
32

6. Pemuth 3agauy:
1) B npsimoyroiapHUKE CTOPOHBI paBHbI 5 cM 12 cm. Haiftu auaronanu u mioniaab Opsmo-
YTOJIbHUKA.
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2) BoKOBBIE CTOPOHBI M MEHBILIEE OCHOBAHUE MPSMOYTOJIbHON Tparneluyd COOTBETCTBEHHO PaBHbI
8, 10 u 10. HaiiT OoJpliee OCHOBaHUE.
3) Onpenenutb CTOPOHY KBaJpara, €CJIM OHA MEHBIIIE AUaroHaau Ha 2 CM.
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