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1. AHHOTALUSA
K paboueil mporpamMme JUCIUATUTHHBL
b1.0.14 MartemaTuka
Tpyooemxocmu 14 3.e.

1.1. Ilesb 0cBOEHMS U KPATKOE COAEPKAHME AU CHHUILTHHbI

Llenvio ocBoeHus aucuuIUIMHBL "Matemaruka" sBIS€TCS IOJydyeHHe O0a30BBIX 3HAHUM 1O BCEM
MOJYJISIM, BXOZSIIUM B JaHHYIO IUCUUIUIMHY, OOy4YeHUE CTYAEHTOB 00leMaTeMaTHYeCKOl KylbType
(YMeTb JIOTMUYECKH MBICIUTDh, MPOBOJIUTH JIOKA3aTENLCTBA OCHOBHBIX YTBEP)KICHHH, yCTaHABIMBATh
JIOTUYECKHE CBS3M MEXAYy [OHATHSAMH, [PUMEHATH IIOJIyYEHHBIE 3HAHUS JUISl  pELICHUs
anreOpanyecKux 3a1a4 U 3ajay, CBSI3aHHbIX C MPHJIOKEHUSIMU MAaTEMaTHUYECKUX METO/IOB).

Kpamrxoe cooeparcanue oucyunaunol.

Oynkuus ogHoW nepemeHHoil. ['paduku snemeHtapHbiXx (yHKIMA. Matpunpsl. Onpenenureny.
Cucrembl TMHEWHBIX ypaBHeHull. KommiekcHble uncna u aeictBus Hag HUMU. Bektopsl. CkansipHoe,
BEKTOPHOE U CMEIIaHHOE Npou3BeneHue. Kpusbie nepBoro u Broporo nopsnaka. IlonspHas cucrema
koopauHat.  lloBepxHoctm  BTOporo  mopsanka.  IlepBeli W BTOpOM  KIIACCHMYECKHE
npeznensl. luddepennnpoBanue GpyHkuuu oHoi nepeMeHHol. MccnenoBanue U noctpoeHue rpapuka
C TnoMolpl npous3BoaHoM.HeonpeneneHHbIi U onpenenéHHelii  uHTErpansl.lIpunoxkenns
ompenenéHHoro  uHTerpana.®@yHKIMM ~ MHOrMX  nepeMmeHHbIX.  JuddepenuupoBanne  u
uHTerpupoBanue. Teopus psanos. Auddepenunansusie ypaBHeHus I, Il u Bbiciimx nopsiakos. Teopust
BEPOSITHOCTEN ¥ MaTEMaTUYECKask CTaTUCTUKA

1.2. Ilepevyenp MJIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS IO JUCHHUIINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

HaunmeHnoBanue xateropuu [Inanupyemslie (0)iS: (1313
TPYTIbI) KOMIIETEHIIAI €3yJIbTaThI CpencTBa
(rpy ) 1 pesy HaumenoBanue pen
OCBOEHHS
HMHIUKaTOpa [Tnanupyemslie pe3yabTaThl
MIPOTPaMMBbI
JTOCTIDKEHUS 00yueHHs 10 TUCLIUIUINHE
(conepxkanue u N
KOMIETEHINH
KOJBI

KOMITIETEHIIHH)
YHuBepcaiibHas YK-1 YK-1.1 3uamp: Brinonnenue
KOMIETEHIUS -croco0eH -aHaJIU3UpyeT 0COBEHHOCTH CHCTEMHOro 1 | 3aAAHUH Ha

OCYILECTBIIAT pOOJIEMHYTO CUTYa- KPHTHYCCKOTO MBIILICHHAS MPaKTUIECKUX
CucremHoe U | KPUTUYECKHI LUIO KaK CHUCTEMY, METO/IbI TIOCTAHOBKH U 3aHATHUAX
KPUTHYECKOE MBIIIICHHAE aHaJIM3 Ipoo- BBISIBIISISL €€ COC- peleHs 3a1a9 TectupoBanue

JIEMHBIX TaBJISAIOLIMUE U CBSI3U npaBHIIa [oKasaTenscTBa m | 11poBepka PI'P

OCHOBC Hay4yHOH,

CHCTEMHOTO npoheCCHOHAIBHON U

HIOAX0/a, BbIpa- MOBCEHEBHOM MPAKTHKE

0aTbIBaTH Vmems:

CTpaTeruio aewc-
TBUH

BEIOMpATH
MH(POPMALIMOHHBIE PECYPCHI
JUTs TIOMCKa MH(GOpMAINY B
COOTBETCTBHUH C
[IOCTABJICHHOM 3aaueil
OLICHHBaTh COOTBETCTBHUE
BBIOpaHHOTO
MH(pOPMaLMOHHOTO
pecypca KpuTepusim
TIOJTHOTHI ¥ @y TEeHTUYHOCTH
CHCTEeMaTH3UPOBATh
00HapyKEHHYIO
WHPOPMAIIHIO B
COOTBETCTBHUH C
TpeOOBaHUSIMHU U




YCJIOBUSIMH ITOCTaBJIEHHON
3aauu

BBISIBIIATH CUCTCMHBIC
CBSI3U MEXKY U3y4acMbIMH
SIBIICHHUSIMH, TIPOLECCAMU
n/nnm 00BEKTaMHU Ha
OCHOBE IIPUHSITON
mapagurMbl

HaXOJUTh, KPUTUICCKH
aHAN3UPOBATH U
KOHTEKCTHO 00pabaThIBaTh
uHpopmanuio,
HEOOXOIUMYIO ISt
pelIeHuns ToCTaBIeHHON
3amaun

IpUMEHTH (uocodeknit
1 O0IIeHAYYHBIH
MOHATUMHBIN anmnapaTsl U
METOJFHI B
npodeccHoHaTBHOM
JIESITETFHOCTH

Bnaoems:

METOJIaMH TTOHCKa,
KPUTHUYECKOTO aHan3a U
CHHTe3a nH}popManuu
METOJIOM CHCTEMHOTO
MOJTX0/1a JIJIST PEIICHUS
MTOCTaBJICHHBIX 33724
HaBBIKAMH apTyMCHTAIHH
BBIBOJIOB U CY)KIICHHIA, B
TOM YHCJIE C IPUMEHEHUEM
(unocodckoro
MOHATUWHOTO amnmapara

Oo6menpodeccuoHaIbHbIC
KOMIICTCHIIN N

OIIK-14
-CIIOCOOEH
pa3pabaTbIBaTh
MIPOCKTHBIE
WHHOBAI[HOHHBIE
peuIeHus 1Mo
JKCILTyaTa-
LIUOHHO
pasBejke,
0OBIYE,
nepepaboTke
TBEPIBIX M0OJIE3-
HBIX
HUCKONAEeMbIX,
CTPOH-TEILCTBY
M OKCIUTyaTalluu
ITO3EMHBIX
00BEKTOB

OIIK-14.7

-IEMOHCTPHPYET
0a30BbIC 3HAHUS B
obmactn
€CTeCTBEHHOHAYYHBIX
JHCLUIUINH 1
TOTOBHOCTb
UCIIOJIb30BATh
OCHOBHBIE MTOJIOKEHUS
Y 3aKOHBI MATEMATHKH,
(U3HU-KH M1 XUMUH B
npodec-CHOHATBHOM
JeSATEIBHOCTH,
NPUMEHSTh UX B
TEOpe-THYCCKHX H
9KCIIEPUMEH-TAIIBHBIX
HCCIIETIOBAaHUAX

Bname:

-OCHOBEI GyHKIMH
HECKOJIBKUX  TICPEMCHHBIX,
TEOpHUH GbyHKITHI
KOMIDIEKCHOTO
MIepeMEHHOT 0,
PSIIOB,

i hepeHIMaTBHBIX
YPaBHEHMUI, TEOPUU
BEPOSITHOCTEH u
MaTEeMaTUICCKON
CTAaTUCTHUKY,

Ymems:

-TIPUMCHSATH
COOTBETCTBYIOIIMH
MaTeMaTUYECKU amnmapar,
METO-IBI aHam3a u
MOJICTTUPOBAHHS,
TEOPETHYECKOTO u
JKCIICPUMECH-TAIbHOTO
UCCIIeJOBaHHUS
peleHun
po¢heCCHOHATBHBIX
3anau%

Braodemu:
-HaBBIKAMHU
TEOPETHIECKOTO u
SKCIIEPUMEHTAIBHOTO
HCCIIeI0-BaHUsL  00BEKTOB

TEOpUH
TEOpUH

pu

Beinonnenue
3a/laHUi Ha
MPAKTUYECKUX
3aHATUSIX
TectupoBanue
IIposepka PI'P
DK3aMeH




npodheCcCro-HANTBHOM

JACATCIBbHOCTHU C
MMPUMCHCHUEM MCTOO0B
MaT€MaTuKu

1.3. MecTO JTUCUMIIIMHBI B CTPYKTYpPe 00pa30BaTEeILHONH MPOTrPaMMbl

Wnnexc HaumenoBanmue CewmecTtp WHpexcel 1 HanMEHOBAHUS YIEOHBIX TUCTIUTUIAH
JUCITUTUTAHBI n3yde-Hus (MoJtyneit), MpakTUK
Ha KOTOpBIE OMUPACTCS JUTIS KOTOPBIX COZlep KaHue
COJlep)KaHue NaHHOI JAHHOM MUCHUIUINHBI (MOIYJIS)
JUCHUIUIMHEI (MOAYIS) BBICTYIIAET OIIOPOH
b1.0.14 Maremartuka 1,2,3 3HaHUsI, yMEHHSI U b1.0.15 ®usuka

KOMITETEHIIHH, MOy~
YEHHBICOOYYAIOIIH-MUCS
B CpPEIHEM
00111e00p30BaTENBE-HOM
y4eOHOM 3aBe-ICHAN

Bb2.B.03(H)
[TpousBoacTBEHHAs IPaKTHKA!
HayuHno-uccrnenoBarenbsckas
pabora

B3.01(1)

BrImonHeHne, TOATOTOBKA K
MpoIeIype 3aIIUTHl U 3aIIiTa
BBIITYCKHOU
KBATM(DHUKAITMOHHON pabOThI

1.3. SI3bIK mpenogaBaHMs: PyCCKUIA.




2. O0beM AUCHHMILVIMHBIB 324eTHBIX ¢IMHUIAX € YKa3aHHEM KOJIMYeCTBA aKaJeMHYeCKUX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00yYAK0IIHUXCS

Brinucka u3 yqe6Horo IjiaHa:

Ko n Ha3BaHWe AMCIMIUIMHBI IO YYEOHOMY TIIaHY

b1.5.14 MaremaTuka

9K3aMeHa B YUeOHOM IIJIaHE)

Kypc n3yuenus 1,2
CemecTp(bl) U3yUEHUS 1,2,3
®opmMa IpoMEKYTOUYHON aTTECTAlUH (3a4eT/9K3aMEH) Ok3aMeH/ IK3aMeH/ 9K3aMeH
PI'P, cemecTp BBIIOJTHEHUS 1,2,3
Tpyaoemkocts (B 3ET) 14 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2,3), B T.u.: 504
Nel. KonraktHas  pabdora  oOywarommxess ¢ | O0Obem ayquTOpHON Bru.c
npenoaasareaeMm (KP), B yacax: paboThl, MIPUMEHEHHUEM
B Yacax JOT wmm D01, B
yacax
O6beM padotsl (B yacax) (1.1.+1.2.+1.3.): 77/51/74 -
1.1. 3aHATHS TEKIMOHHOTO TUIIA (JISKIIUHN) 36/16/36 -
1.2. 3aHATHS CEMHMHAPCKOTO THMA, BCETO, B T.4.: - -
- CEeMHMHApbI (mpakTHuecKue 3aHATHS, 36/32/36 -
KOJJIOKBUYMBIH T.I1.)
- 1abOpaTOpHBIC PAOOTHI - -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpOJb CaMOCTOSITENIbHON pPaloTHI, 5/3/2 -
KOHCYJIbTAINH)
Ne2. CamocTtositenbHass padora odyuarmuxcsa (CPC) 112/66/43
(B yacax)
Ne3. KouimuecTBO 4acoB Ha J3k3aMeH (IIPU HAJIUMYHUH 27/27/27

1YKa3bIBa€TC$I, €CJIM B aHHOTallu 06p330BaTeHBHOI>'I IporpaMmsbl 10 NO3ULNHU «CBC,HGHI/I?I O MPUMEHCHNN OUCTAHIIUNOHHBIX

TEXHOJIOTHH U 3IEKTPOHHOTO 00yUYCHMS YKa3aH OTBET «J1ay.
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3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJIeMUYeCKUX YACOB M BU/I0B Y4eOHbIX 3aHATHI
3.1. Pacnipeae/ieHue 4acoB M0 pa3jeaM U BUIaM Y4eOHbIX 3aHATHIl

KonTakTHas pabora, B
qyacax
Q o ®)
Q) S =0
o0 s g = s )
2 | 8 5 |f 2|8 5
Ne S 5 S < | B E 2 E Yacwt
JITHCIUTLTHHBI
n/n AN s | 2| 5598255 E| cpc
o Sl E|29E 35|29 28
M g a = = = a = O
= ld | E N
o s = | o A,
x |E=x|lg | O
= |2 52 |
2 |© =
Jluneiinas anre6pa 1 46 | 8 8 30
2. |BekTopHas anredpa 1 34 | 6 6 22
3 AHaIUTHYECKasi TeOMETPHS Ha IJIOCKOCTH U 1 1 8 8 2 20
B IPOCTPAHCTBE
4. |IIpenen u HENPEPBHIBHOCTD 1 57 | 12 12 3 30
KoMILIeKCHBIE YnCIa 1 14 | 2 2 10
JK3aMeH 1 27
Hroro 3a cemectp| 1 189 | 36 36 5 | 112+27
6. |dudbdepennnanbHoe UCYUCIICHHE 2 40 12 22
7. |[HeompeneneHHbIN HHTETPAI 2 45 14 3 22
OmnpeneneHHbI HHTErpal 2 32 6 22
JK3aMeH 27
Hroro 3acemectp | 2 | 117 | 16 32 3 | 66+27
9. OYHKIIUA MHOTHX MTEPEMEHHBIX. 3 26 8 8 10
10. | Inddepennmansuble ypaBHEHUS 3 30 | 10 10 10
I1. | Teopus psnos 3 |34 |12 12 10
12. Teopus BEpOATHOCTEN U MaTEMATUYECKAs 3 27| 6 6 ) 13
CTaTHCTHKA
13. | 9k3amen 3 27
HToro 3a cemecTp 3 117 | 36 36 2 | 43+27
Bceero | 1,2,3 | 504 | 88 104 17 | 214+81
3.2. Copep:xaHue TeM NPOrpaMMbl AUCHHUILINHBI
Tema 1. JInneiinas aiareopa. Matpuubl. Onpenenuren. Cucremsl

JTUHENHbIXypaBHEHUU. OCHOBHbBIE MOHATHSI. MeTO1bl BBIYUCIICHUS ONpeaenuTenaeil n-ro nopsaka.Panr
Matpullel. Teopema o panre Marpuiibl. CHCTeMbl JUHEHHBIX ypaBHEHUM..Pemenne cucremM JIMHEHMHBIX
ypaBHeHull MeTtonoM ['aycca.Pemienuvie HEBBIPOKIEHHBIX JMHEHHBIX cucteM. Dopmynsl Kpamepa.




HeBbipoxnennsle  marpunbl.  OOpaTHas ~— MaTpuna.MaTpuyHbli ~ METOJ  pelIeHus
HEBBIPOK/IEHHBIX JIMHEWHBIX CUCTEM.

Tema 2. BekTtopHas anaredpa. Bekropsl. CkasipHOe, BEKTOPHOE U CMEIIAHHOE ITPOU3BEICHHUE.
CaoiicTBa .BbeIpakeHHe CKaJIspHOr0, BEKTOPHOTO, CMEIIAHHOIO IPOU3BEACHHS BEKTOPOB 4epe3
KOOpPAMHATHI COMHOKUTENEH.

Tema 3.AHa/IMTHYECKAsl T€OMETPUS HA IVIOCKOCTH U B IPOCTPAHCTBE.Y pPaBHEHUE JIMHUU Ha
IUIOCKOCTH. BuIpl ypaBHEHMI IpsIMONM Ha IUIOCKOCTH. YTOJI MEXIY ABYMs HIpPSIMBIMHU. ¥YCIIOBHE
MapajyIeIbHOCTH M NEPIEeHIUKYISIPHOCTH JBYX HpsMbix. OOliee ypaBHEHHE IIJIOCKOCTH. Bujel
ypaBHEHHH Miockoctu. HopmanbHOe ypaBHEHHE IUIOCKOCTH. PaccTosiHuME OT TOYKM A0 IMJIOCKOCTH.
VYron Mexnay miuockocTsaMu. B3aumHoe pacnonokeHne AByX Imockocted. IIpsimas B mpocTpaHcTBe.
B3anmMHoe pacnosnoxeHue mpsMod U Iuiockoctu. Dmunc. Kanonudeckoe ypaBHeHue. I'mnep6ora.
Kanonnueckoe ypaBHenue. IlapabGona. Kanonumueckoe ypaBHeHue. IloBepxHocTH BpaleHUs.
[ToBepxHoCTH BpalieHus BToporo nopsaka. Kinaccugukamus noBepXxHOCTel BTOPOro NOPsIIKA.

Tema 4. Ilpenes n HenpepbIBHOCTD. [lonstue Qynkuuu. ['paduku snemeHTapHbIX QYHKINHN.
HenpepoiBHOCTh (QyHKIMU. Bpluucienue mnpenenoB (QyHKIMA. PackpeiTie paznuyHBIX THIIOB
HeomnpeaeneHHocted.  IlepBblit m BTOpoil Kiaccuueckue mpenensl. MccienoBanue QyHkumii Ha
HenpepbeIBHOCTh. HaxokaeHue Touek pa3pblBa U UX TUIIOB.

Tema 5. KommniekcHble yuciaa. ['eomerpuueckoe nzoOpaxkenue, GopMbl 3alUCH,U EHCTBUS
HaJ HUMHU.

Tema 6. Iuddepennuanbnoe ucuuciaenue. OnpenencHue MPOU3BOAHONW (YHKIUHU OIHOU
[IEPEMEHHON. ['eOMEeTpUYECKUI U MEXaHUYECKUU CMBICI IPOU3BOJHOMN.BbIUKCIIeHHEe NPOU3BOIHOMN
cnoxHoi ¢QyHkuumu.  Haxoxnenue nuddepenumana dynkuuu.Jlupdepenurposanue (GpyHKIUN
3aJaHHOIl B TMapaMeTpUYeCKOM BHJE M HesABHOW (yHKIuu.Bbluncienne npou3BOAHBIX U
muddepeHManoB  BeICIIMX HopsakoB.MccnenoBaHne ©  mocTpoeHHe Tpaduka € IOMOIIBIO
IIPOU3BOJHOM.

Tema 7. Heonpenesiennbiii unTerpaJ. IlepsooOpasnas gyukuus. Heonpenenénuplii uHTErpa
U ero cBoiicTBa.OCHOBHBIE METOJbl MHTErpUpoBaHUs. PasnokeHue palMOHANbHBIX JApoOeil Ha
npocteiiimue. MuTerpupoBanue npocredmux apobdeil. MHTerpupoBanue UppanvoHaIbHBIX (YHKIHM.
WuTerpupoBanue TPUTOHOMETPUYECKUX (YHKIUH.

Tema 8. OnpeneneHsblii uHTErpan. 3ajgauyd, HOPUBOJANIME K IOHATHUIO OIpPENEIEHHOIO
uHTEerpasia. Meronpl pelleHus omnpenenacéHHoro uHrerpana.CBONCTBa ONPENECIIEHHOTO HHTErpana.
HecoOctBennble nunTerpaisl. ['eomeTpryeckue NpuiiokKeHHs: ONpeesIeHHOro nurerpana. dusndeckue
IIPUJIOKEHUS ONPEAEIEHHOrO HHTErpaa.

Tema 9.@yHkuum MHOrux mnepeMeHHbIX. OcHOBHble mnoHATUA. JuddepeHuupoBanue u
uHTerpupoBanue. HMccnenoanue (yHKIMA.DYHKIUS MHOTMX TepeMeHHbIX. OCHOBHbBIE MOHSATHUS
(ompenenenue, o0nacTb OmMpesesieHus, 00nacTh 3HadeHusl, rpaduk, noseaeHne QyHKIUM). YacTHbie
IPOM3BOJIHBIE TIEPBOTO U BTOPOTO MOPAAKOB (DYHKIIMM MHOTHX MepeMeHHBIX. [Ipon3BoiHbIE BBICIIMX
NOPsIKOB (DYHKIIMK MHOTHX TepeMeHHBIX. [luddepennnan GpyHKI MHOTUX IEpEMEHHBIX, TIEPBOTO U
BBICHIMX MOPsIKOB. MccnenoBanue pyHKIMN MHOTUX NIEPEMEHHBIX Ha SKCTPEMYM.

Tema 10. Teopusi psaoB. Yucnossie psabsl. OcHOBHbIE MOHATUSA. HeoOxonumelil mpusHaK
CXOAMMOCTH  IIOJIOKUTENBHOIO  YHUCIOBOrO  psana.JloctaToyHble  NPU3HAKA  CXOJUMOCTHU
MOJIOKUTENBHBIX ~ YMCIIOBBIX PsIIOB.3HAKONIEPEMEHHbIE YHUCIIOBbIE psAsibl. OCHOBHbBIE MOHSTHS.
[Ipusnaku cxogumoctu. @yHKIMOHANBHBIE psiabl. OcHOBHbBIE NOHATHA.CTENEHHbIE psiabl. Bunsl
OcHoBHbIe TIOHATHS. Pannyc m 007acTh CXOAMMOCTH CTETIEHHOTO psifa. TpUTOHOMETPUYECKHU DI
OcHoBHble TOHATHA. Paguyc M 00dacTe CXOIMMOCTH TPUTOHOMETpHUYECKOro psjaa.Paznoxenue
¢yuknun B psan Teinopa. YcnoBust pasnoxenus.Pasnoxenne QyHkiuu B psag Pypwe. YcioBus
pa3IoKEHUS.

Tema 11. Iunddepenuuanbubie ypaBHenus. Juddepenunansupie ypaBHeHus | mopsijaka.
OpnnHopoaHbIE nuddepeHnranbHbIe YPaBHEHHUS II HopsiAKa c IIOCTOSIHHBIMH
koo punmenramu. Heognoponusie auddepennnansupie ypaBHeHus Il mopsiaka ¢ TOCTOSHHBIMHU
ko3 puumenramu. Metosl perenus.Jupdepennnanbrble ypaBHEHN BBICHIMX NMOpAIKoB. Tema

Tema 12. Teopusi BeposiTHOCTell W MaTeMaTu4deckasi cratuctuka. CiydailHble COOBITHSA.



Knaccuueckoe u craTucTUYECKOE ONpelesieHue BeposSTHOCTH. ['eomeTpuueckass BEpOSITHOCTb.
Teopemsl crioxxenus u ymHoxkeHus. dopmyrna nmosHoi BeposTHOCTH U dopmyina baiteca. JluckperHas
cinydaitHas BenuuuHa. DyHkuua pacnpeaeneHus. DOyHKUMA pacnpeAcsieHUuss U IUIOTHOCTh
pacnpenesieHus HEeNPEePbIBHOW CIIydyallHOW BETWYWHBI. YMCIOBBIE XAPAKTEPUCTHKUA HEMPEPBHIBHBIX
CIy4allHbIX BenW4YMH. buHOMManbHOE pacrnpenenenue. Pacnpenenenue IlyaccoHa. PaBHOMEpHBIM
3aKOH pacnpenenieHus. HopmanbHbld 3aKOoH pacnpeaeneHus. [lokaszatenbHoe pacnpeneseHue.
OcHOBHBIE TIOHSTUS MaTeMaTH4ecKoW cratucTuku. [lomuron dwactoT. Bribopounas GyHKIuUs
pacnpeneyieHuss W TUCTOrpamMma. YHWCIOBBIE XAPAKTEPUCTUKUA CTATUCTHUYECKOTO pacHpeiesieHus.
[IpoBepka cTaTUCTUYECKUX TUIIOTES.

3.3. ®opMbI 1 MeTObI NPOBECHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TEXHOJIOTHH
B IIponecce mpenoaaBaHUsA AUCHUIUIMHBI HUCIIOJB3YIOTCSA TPAAUIIMOHHBIE TEXHOJIOTHMH HapsAAdy C aKTUBHBIMU H
HWHTCPAKTUBHBIMU TEXHOJIOTUAMU.
Vuebnvie mexHo102UU, UCnoab3yemble 6 06pa306am@ﬂbHOM npoyecce

Paznen CewmecTtp Hcnonb3yemble aKTUBHBIX/MHTEPAKTHBHBIE Konngectro
00pa30BaTe/IbHbIC TEXHOJIOTHU 4acoB
1 Jlekrusi- moBTOpEHKE, 000OIICHHIE U aHAIIH3 2
JluneitHas anredpa
1 Jlekrust — MeTo1 MPOOIIEMHOTO O0YYCHHUS 4
BexTopnas anredpa I P ooy
paKTHKA — HCCIICIOBATEIILCKUI METOT 8
1 [IpakTuka - KU 4
AHanuTHYeCKas TeoMeTpys Ha PAKTHKA = HCCICAOBATCIRCKHIH MCTON
INIOCKOCTH U B IIPOCTPAHCTBEC
JlupdepeHuanbHoe HCHuCIIeHHe 2 Jlexmust - MeToI IPOOIEMHOTO ?6y‘16HPI5[ 1
[TpakTHKa — HCCIIEAOBATEIBCKIA METO 2
He onpezen CHHLLT WHTErpai 2 Jlexrmust - MeTOT TIPOOIEMHOTO 96yqe}m51 3
[IpakTHKa - HCCIIEIOBATENIECKUI METOT 2
2 Jlexmust - meTox poOIIeMHOTO 00yYeHHS 2
OrnpeneneHHbI HHTErpall [IpaKTHKa - TUCKYCCHsl, METOJ MO3TOBOTO 4
ITypMa.
TlnbdepeHTHanbHbie ypaBHEHus 3 Jlekrust - MeTox IPOOIEMHOTO 00yUYCHHS 2
PEHIT yp [IpakTHKa - MCCeN0BATEIbCKUI METOM 2
TeopHst BepOATHOCTEi H 3 Jlekrust - MmeTo IPOOIEMHOTO 00yUYCHHS 4
[IpakTHKa - TUCKYCCHSI, METO MO3TOBOTO 4
MaTeMaTH4yecKasi CTaTUCTHKA HrTypMa
HUroro: 44 4.

[pu npobremnom 06yuenuuno]] pykoBOACTBOM ITpenoaaBaTess GopMyJIUpyeTcst IPOOIEMHBIA BOIIPOC, CO3/1AI0TCS
MpoOJIeMHBIE CHUTYaIlMH,B pE3yJbTaTe 4Yero akTHBU3UPYETCS CaMOCTOSTENbHAS JESTEIFHOCTh CTYJICHTOB,IPOUCXOIUT
OBIIaIcHUE MPO(HECCHOHATEHBIMU

Jluckyccuonnvie memoOsbi MOTYT OBITH pPEANM30BAHBEI B BHIC AWANOTa YYACTHUKOB WM TPYIN YYaCTHUKOB,
COKpATOBCKOI Oece/pl, TPYIIIOBOH AMCKYCCHH, aHAIN3a KOHKPETHON CUTYallny WITH JPYTHX.

4. Ilepevyennb yueOHO-MeTOAUYECKOT0 O0ecniedeH s IJIsl CAMOCTOSITEILHOI
PaGoTHI>00yJarOMIMXCS 0 TUCHATIIIAHE

ConepxanueCPC
Ne HaumenoBanwme pasnena (TeMbI) Bug CPC Tpymo- @DOpMEBI 1 METOIBI
JIACLAIUIAHEI E€MKOCTb (B KOHTPOJISI
yacax)
1 cemectp

2CamocTosTenbHas paboTa CTyAEHTA MOXeT OBbITh BHEAYJMTOPHOH (BBIMIONHAETCA CTYJEHTOM CaMOCTOSITENbHO 0€3 ydacTus
IpenoaaBaTess — HallpuMep, MOJr0TOBKA KOHCIIEKTOB, BRINIOJIHEHNE MICbMEHHBIX padoT U JIp.) U ayAUTOPHOH (BBIIOIHAETCS CTYAECHTOM
B ayIUTOPHUHU CaMOCTOSITENIFHO O] PyKOBOACTBOM MpEToaBaTeNs — HalpuMep, 1a0opaTopHast MM MpaKTHdeckas paboTa).
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IloaroroBka Kk NpakTU4ECKUM

BrmmosiHeHue 3aaHuil Ha

JIuneiinas anre6pa 3aHATUSAM 30 MPAKTUYECKUX 3aHATUSIX
TectupoBanue
2. IToaroroBka K NpakTUYECKOMY Beinonnenue 3aganuii Ha
BekropHnas anredpa 3aHATUIO 22 MPAKTUYECKUX 3aHATUSIX
TectupoBanue
3. IMoxroToBka K MPakTUYECKOMY Brinonnenue 3ananuii Ha
AHanutudeckas TeOMETpHs Ha
3aHATUIO 20 MPAaKTUYECKUX 3aHATUSIX
IJIOCKOCTU M B IIPOCTPAHCTBE
TecTupoBaHue
4. [ToaroroBka K MpakTUYECKOMY Brinonnenue 3ananuii Ha
Ipenen v HEMPEPLIBHOCTD 3aHATHIO 30 NPAKTHYCCKUX 3aHATHAX
5. IToaroToBka K NpakTUYECKUM Brimonnenue 3amanuii Ha
3aHATUAM MPAaKTUIECKUX 3aHATHSIX
KomrtekcHble uncia Tectupopanue 10
PI'P
DK3aMeH 27 CobecenoBanue 1o
Ouseram
Bcero wacos (1 cemectp) 112427
2 cemecTp
6. ITonroToBka K MpakKTUYECKUM Brinonnenue 3ananuii Ha
Juddepennuansoe ncuncnenue 3aHATHAM 22 MPAKTUYCCKUX 3aHATHUSAX
Brinonnenue PI'P
7. Heompe ieneH b HHTerpan IMoaroToBka k MPakKTUYECKOMY o) Brinonnenue 3ananuii Ha
3aHATHIO MPAKTUICCKUX 3aHATHUSIX
8. [ToaroroBka K MpakTUYECKOMY Brinonnenue 3ananuii Ha
Onpenenennbiii HHTETpa 3aHATHIO 22 HPaKTUIECKUX 3AHATHAX
CobecenoBanue 1o
OKk3aMeH 27 A
OmeTam
Bcero gacos (2 cemectp) 66+27
3 cemecTp
9. IToaroToBka K NpakTUYECKUM Berinonnenue 3aganuii Ha
DYHKIHH MHOTHX TIEDEMEHHBIX. 3aHATUAM 10 MPAaKTUIECKUX 3aHATHSIX
IloaroroBka K TECTUPOBAHUIO TectupoBanue
Boinosnnenue PI'P IIposepka PI'P
10. IToaroroBka K NpakTUYECKOMY Beinonnenue 3ananuii Ha
3aHATHUIO 10 MPAKTUYECKUX 3aHATUSIX
Juddepennnansapie ypaBHEHHS
ITonroToBka K TECTUPOBAHUIO
Brinonnenue PI'P
11. IMoaroToBka Kk MPaKTUYECKOMY Brinonnenue 3ananuii Ha
Teopus psnos 3aHATUIO 10 MPAaKTUYECKUX 3aHATUSIX
Brinonnenue PI'P IIposepka PI'P
12. . Brmonnenue 3a1annii Ha
Teopus BeposTHOCTEH U 13
MPAaKTUIECKUX 3aHATHUSIX
MaTeMaTH4ecKasl CTATUCTHKA
IIposepka PI'P
CobecenoBanmue 1o
DK3aMEH 27 A
OmeTam
Bcero gacos (3cemectp) 43+27

PaGora Ha mMpaKkTH4YeCKOM 3aHSITHH
B nepuox ocBoeHus OUCHMIUIMHBI CTYIAEHTHI IOCEIIAIOT JICKIHMOHHBIE 3aHSTHUS, CAMOCTOATEIBHO H3Yy4aroT
JIOTIOJTHUTEJIBHBIA TEOPETHUECKUI MaTepral K HPaKTHYECKUM 3aHsATHsAM. KpuTepusiMu OlleHKH paboThl Ha MPAKTUYECKUX

3aHATHUAX SABJIACTCA:

BJIaACHUEC TCOPECTUUCCKMMU TIOJIOKCHUAMU TI10 TEME,

BBITIOJTHEHUE TTPAKTUYCCKUX 3aﬂaHHﬁ.

CamocrosiTensHass paboTa CTYJICHTOB BKJIIOYAET NMPOPAOOTKY KOHCIEKTOB JICKIMH, 00sS3aTEIbHOW M JOTOJHHUTENbHON
yueOHOH JMTEepaTypsl B COOTBETCTBMM C IUIAHOM 3aHSTHS; BBIIOJIHEHHWE MNpakTHYecKux pador. OCHOBHOH (opmoit
nipoBepku CPC siBisieTcs pelieHne 3aa4d Ha MPakTHIECKOM.
Kpurepusimu 111 OLICHKH pe3yIbTaTOB BHEAYAUTOPHOW CAMOCTOSATEIHHONM paOOTHI CTY/ICHTA SIBIISTIOTCS:

— YPOBEHBb OCBOEHHS YI€OHOTO MaTepuana;

— YMEHHUE UCTIOJIB30BATh TECOPETUUCCKUE 3HAHWS ITPH BBIIIOJHECHUN NMTPAKTUICCKUX 3a1a4;




— c(hOPMHUPOBAHHOCTHOOIICYUCOHBIX YMCHH;
— 000CHOBaHHOCTh M YSTKOCTh M3JI0KCHHS OTBETA.

MakcuMaIbHBIN 0aJl1, KOTOPBIA CTYICHT MOXET HaOpaTh Ha MPAKTUYECKOM 3aHATHH,
1,3 cemectp - 3 Gamna
2 cemectp — 5 OammoB

PacuerHo-rpadmyeckast padora
PI'P BBIMOJHACTCSI B COOTBETCTBHHU C BAPUAHTOM. BapHaHT CTYAEHT BBHIOMpAET COTJIACHO HOMEPY B ayAUTOPHOM

xKypHaiue. Tpebosanus k PI'P: cooTBeTcTBHE TeMe, MOHOE PACKPBITHE TEOPETUIECKOTO BOIIPOCA, IPABHIIBHOCTD PEIICHHS
3aJa4, COOTBETCTBUE pabOTHI NpaBwiaM O(GOPMIICHUS, MPEABSIBIIEMBIX K paboTaM Takoro B, NMPAaBUILHOCTH. 3a
HECOOTIO/ICHNE MTPABIIT KOJTMIECTBO OAJIIIOB CHIKACTCSL.

Tunosoe 3ananue xk PI'P:
PACUETHO-TPAOHUYECKAS PABOTA Nel

1 3 1 2 1 0
1. 3aganme 1. Bpmonuuts aeiicteus AB-BA tneA=|2 0 4|, B=|1 -1 2
1 2 3 3 2 1
1 2 -3
3ananue 2. Haittu 06patHyio Matpuny. Pesynstar nposeputs yMuoxenuem. | —1 —1 2
2 4 -5

3aganue 3. Beraucauth panr MaTpuisl A 1ByMs crioco0amu (IPUBUACHUEM K CTYIIEHYAaTOMY BHIY U
METOJIOM OKaWMJISIOLIINX MUHOPOB)-

2 -4 3 1 0
. |II -2 1 -4 2
0o 1 -1 3

3amanwne 4. MccaenoBars CJIY Ha COBMECTUMOCTh M PEIIUTh TPEMS CIIOCOOaMHM (C IOMOIIIBIO MTpaBUiIa
Kpamepa, merogom ["aycca u cpeacTBaMu MaTpuyHOTO UCUUCIICHUSA).

2 1 -3|-4
.14 7 -2]-6
1 -8 51

3aganue 5. Jlanel Touku A, B, C. Haiitu:
1) BexkTOpHI AB u B_C,
2) HamnpabJSIOLIME KOCUHYCBI BEKTOpa AB,
3) anuHYy BEeKTOpa ;
A(1,0,-3); B8, 1,0); C(-1,0,1); p= AB —5BC .
3apanue 6. Jlansl Tpu Touku A, B, C. Haiitu:
1) mromans AABC,



2) BEKTOpPHOE MPOU3BEIACHUE (E +3 %) * (2 AC - BA ).

1) A2, 1,-2),B(0,0,2),C(2,-4,1).
6

3ananue 7. Ilo koopaunaram BepmmH nupamuasl ABC/I, HaliTu:
1) nnuny peGpa AB;
2) yron mexnay AB u AC;
3) momaas rpanu ABC;
4) o0bem mupaMubl;
5) ypaBHenwue npsmoin AB;
6) ypaBHeHue iockoctd ABC.

1) A(-1,2,1),B(-2,2,5),C(-3,3,1), A(- 1,4, 3) ..

PACUETHO-TPA®UYECKAS PABOTA Ne2 (yacts 1)

3ananue 1. BoraucnuTs npousBoiHYI0, MOJTB3YSCh ONPENENEHHEM IPOM3BOAHONH. Y/ = —— + 2Ccosx

X

3ananue 2. BbraUCIMTL NPOUSBOAHYIO CIOKHOM QyHKUMM. )/ = |g (Xz — COS X)

x=2¢&

—1

y=e

3amanve 4. BEIYHUCIUTH TPOM3BOIHYIO0 (DYHKIMH 33aHHOM HESIBHO. 2 yln y=X

3amanue 3. Brrauciauth npon3BOAHYIO GYHKINH 3aJaHHOHN ITapaMeTPHUIECKH.

sinx
3aganue 5. Haiitu npou3BoHy0 (hyHKIMH C TOMOIIBIO JOrapupMUIecKoro AudpGpepeHInpoBaHUs. y: ()(2 + 1)

3ananue 6. Haliti MpOM3BOAHBIE BBICIIMX MOPAIKOB. )/ = 3¥4+37"
1

lgx) £

3ananue 7. Beruucnuts npenen no npasuiny Jlonurans. 1. ||m —
x-0

3ananue 8. McenenoBarb GyHKIHMIO U IOCTPOUTH ee rpaduk. V=

2
(x-2)
3ananue 9. Boraucnuts auddepenunans Gynkuun. J = \/}ar C‘fg\/}
3amanue 10. C nomoinsio auddepeHiinana npuoOImKEHHO HAUTH. «/1,007
PACYETHO-TPA®UYECKAS PABOTA Ne2 (wacts 2)

3aganue 1. Bbluncnute MHTErpagsl METOAOM HEMOCPEACTBCHHOTO WHTETPHUPOBAHHS MM METOJIOM  3aMEHBI
NepeMeHHbIX. Pe3ynbTaT HHTErpHpOBaHUs IPOBEPUTH AU HepeHInpOBaHUEM.

L [ AR -1 ax

3ananue 2.
BuIYuCIUTEL HHTETPANIBI, HCMOJIL3YsI METO HHTETPUPOBAHMSA MO YACTAM. Pe3yJbTaThl HHTETPHPOBAHNUSA MPOBEPUTH

augdepeHIIPpOBaAHUEM.
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1. j x& ¥ dx
ax

X +2x+5
ax

V2XP - 2x—1

3aganne 3. Boruncaurts HHTeraHI

3ananue 4. BEIAUCIUTh HHTETPaIbI BI/I,Z[aJ.

3aganue 5.
ax
Bbruncnuts MHTErpalt OT APOOHO-PAIMOHATIBHBIX (DYHKIHUI. J ra—
X +1
ax
J1-2x-%1-2x

3aganue 6.

Boruncnuts HHTETpa OT HPPAMUOHATIBHBIX (DYHKIUH. I

3ajganue 7.
. 2
BbI4uCIUTE HHTETPAITBI OT TPUTOHOMETPUICCKUX (DYHKITHA. I (1 —SINn X)d)(

3ananue 8.
BbIYKCIUTE HHTETPAbl OT TPUTOHOMETPUUCCKUX (DYHKITHA. I sin 5xsin 3xax

3amanue 9.

ax
3+ 5sinx+ 3cosx

BbI4HCIUTE HHTETPal OT TPUTOHOMETPHUYCCKON (DYHKIIUH. J.

3aganue 10.
.2 X X
BBIYHCITUTS HHTETPANIBI OT TPUTOHOMETPUYECKHUX (DYHKIIHA. '[ Sin Z 0052 Z ax

3amanuel 1.
BoluncnuTh 3HaueHne ONpeesIEeHHOr0 MHTerpaa.

zl3 X
Lay [ lgxah o [ Xdx
0 Ya

3amanue 12.
Brrurciuts HeCOOCTBEHHBIN HHTETPAT WIH JOKa3aTh €T0 PACXOAUMOCTb.

* ax

1. —
_{D X +4x+5

3aganue 13.
Boruucnuts miomaau Gpuryp.

1. Haiitu rmiomaps mwiockoit GUrypbl, orpaHM4eHHOM napabooi y=x>+1, oceto OXx u npsmbiMu Xx=1 u x=4.

3amanue 14.

64
X +16

Haiit 00beM Teit, 06pa30BaHHBIX BPALIEHHEM BOKPYT OCH M OTPaHUYEHHBIX JuHuIMU.OX, V=

3aganue 15.

11
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Beraucnute JMHEL IyT KPUBBIX. J/= Insin xorx=7/3 JI0 X= wl?2

PACYHETHO-TPA®UYECKAS PABOTA Ne3 (yactb 1)

3aganue 1.
Haiiti oOmmit naTerpan quddepeHnnaisHOro ypaBHEHHS

.a) dxdx —3ydy =3x*ydy — 2xy’dx;
6) (xy* + x)dx + (yx* — y)dy = 0;
B) 1+x)y+(1-»)) =0
r) (sin y 4+ cos y)y' + cos ysiny = 0;
n xyy' =1- x>,

3aganue 2.
OnpenenuTh THN YpaBHEHHUS U HAUTH obmiee (FITH YaCTHOE) peIIeHUe

l'a)xyr:y_i_ [xZ_yZ;

0) y'+2y=e™;
B) V' +xy =(1+x)e "y, y(0)=1;
N x) = y+xcost L

X
m Y +2xy =2x"y’;
e) x(2x” + y*) + y(x> +2y*)y' = 0.

3amanue 3.
Haiitu obmiee peenue.

1.a) 8y"” =27y,
6) y=2xy"+Iny’;

B) y=xy +1g)’;
r) y"xlnx =",
3aganue 4.

Haiitu obmiee pemenue audhepeHInanTb-HOT0 ypaBHEHHST METOIOM HEOPEICIEeHHbBIX KO UIEHTOB.

y'—6y +8y=x+1;

6) V" +2y" = 4e"(cosx +sinx);
B) '+ =e " cos5x.
B) Y —64)" = —64e™ +128cos8x.
27.2) "+ 6y =2—x7;
6) Y —4y'+4y = —e**sin4dx;
B) y"+81y =&’ +81cos9x.
28.a) y"+4y" =2x—1;
6) V' +y = e’ cos2x;
B) y" —81y" = 81sin9x +162¢”".
29.2) Y"+7y" ' =2x—1,
6) y"—4y =e"cos2x;
B) " —100y" =100cos10x + 20e'™".
30.a) Y"+4y" =x;
6) " +9y = e’ cos3x;
B) "' —y =sin2x+e".

3aganue 5.
12
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Haiitu o0riee perieHue cuCTeM ypaBHCHUH.

-321
1.|-1-11
0 01

Kputepuu ouenku pacueTHo-rpapuyeckoii padorTsi:
PacuetHo-rpaduueckas paboTa OlleHUBACTCS 0 OaTBHO-PEHTUHTOBON CHCTEME, MAKCUMANbHBIH Oan- 20, U BKIIIOYaeT
CJIEeIyIOIINE KPUTEPUHU:
1. KauecTBO ¥ NpaBUWIBHOCTH BBINOJHEHHBIX PACYETOB M0 33/1a4aM- MAKCUMAJILHBIH 0ay1 -15 6aynoB
- PT'P BBINIOJTHEHA MTOJTHOCTHIO, 33/IaHUS BBITIOJIHEHBI IIPABUIIBHO, BBINIOJIHEHHBIC PACUETHI BEPHBI -15 0ayuioB.
- PT'P BBINOTHEHA MTOTHOCTHIO, XOJT PEIICHUS 3a/IaHUI BEPECH, IMEIOTCS HETOYHOCTH B pacuyerax — 0-15 Gamios.
- PT'P BrImosHEHA HE OTHOCTHIO — () OaIIIoB.
2. CB0eBpeMEeHHOCTDb BBINOJHEHUSI — MAKCUMAJIbHBIN 6aJu1 -3 0ania
- Pabora BrITIOTHEHA BEPHO, B IIPEIYCMOTPEHHEBIC CPOKU — 3 OalIoB.
- Pabora BrImoHEHA BepHO, caHa He BoBpeMs — 0 6ayioB
3. Coaep:xanue ¥ Ka4eCTBO OTBETOB HA BONPOCHI, OCTABJIEHHbIE
npenogaBarteseM B X0/e 3alIUTHI pac4eTHO-rpadpuueckoil padoTbl MAKCMMAJIbHBIH 0211 -2 0a/1J10B
— JlaH NONHEIH, pa3BepHYTHI OTBET HA TIOCTABICHHEIH MIPEro1aBaTeNIeM BOIpocC — 2 0aioB
- Jlar HeTOCTaTOYHO TOJHEIA OTBET, CTY/ICHT HE BIIAJEET IITyOOKHMH 3HAHUSAMH I10 pa3aeiy, AeicTByeT mo anroputmy 0-5
0arutoB.
- OtBeT npencTasisieT co00i pa3po3HEHHBIEC 3HAHUS C CYIIECTBEHHBIMH OITHOKaMu 110 Borpocy — 0 6amioB

TecTtupoBanue
[ToBepsieT TeopeTHyecKkne U MPaKTUIECKUE 3HAHNS CTYJCHTOB 110 U3yUYCHHBIM pa3JieliaM.
TemaTnueckas CTpyKTypa:
Jluneiinas anredpa
Bexkrophas anredpa
AHanutndeckas T€OMETPpHA HA IIIIOCKOCTU
KommekcHsle uncna

O0pa3ubl TeCTOBBIX 3aJaHMIi:
Tect mo Teme «JInneiinas ajaredpar»

1. YCTaHOBUTH COOTBETCTBHE MEXKTy MAaTPUIIAMH:
1. Bexkrop-cTpoka
2. JlnaronanpHas
3. Enuanunas
4 KBanpatHas

N D= O OO

—~~
9}

2. OTMeThTE MPaBUIILHBIA OTBET

Martpuiia, monydeHHast U3 JaHHON 3aMEHON KaXKJIOW €€ CTPOKHU CTOJIOIIOM C TeM K€ HOMEPOM, Ha3bIBaeTCs
TPEYrOJIbHOM;

TPaHCIIOHUPOBAHHOI;

CTyIEHUaTOM;

00paTHOM.

3. OTMeThTE NpaBUIbHBINA OTBET
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1
ManHHa A= ( 0 1 , F — enuHnyHas MaTpuIa, TOrJa BeIpa)KCHHUE 3A - 2E paBHO
3 3
0 -3)°
I 3
0 -5)
1 1
-2 =-5)
I 1
0 -3
4. OTMeThTe NPaBIIBHBIN OTBET
I 2 2 3
Pe3ynbraT yMHOXKEHUS MaTPHIL u
-1 1 -1 -1
2 =2
-3 -1)
2 6
1 -1)
0 1
-3 —-4)
3 5
-2 0
5. OTMeThTE IPABIIIBHBIN OTBET
I 0 0
Omnpenenurens 120 paBeH
3 21
Tect mo Teme «BekTopHas anredpa»
1. OTMeTHTE MPaBHIILHBIN OTBET: JlIMHA BekTopa d = {6; 3, — 2}:
11
49
7
36
2. CooTBeTCTBHE MEXKAY H300paKeHHBIMU BEKTOPAMH M UX HAa3BaHUSIMH:
S COHAIPABJICHHBIC
1 —_— paBHBIC
' NIPOTHBOIIOJIOKHO HAIPABJIEHHbIE
i KOMILJIaHApHBIE
2. )

14



—_—
3.4—

3. OTMeThTe PaBUIIBHBII OTBET

Koopauuarsl BekTopa AB, ccmn A(3;-1;2), B(-1;2;1):
{(~4;3; -1}
{2;1; 3}

{4,-3:1}

{~4;-3; -1}
4. OTMeThTe NPaBUIBHEII OTBET
Cxansipaoe Ipou3BEAECHUE BEKTOPOB (&, b ) GCJ'II/I|57 | =3, |b_ | = 4 ,a yron Mmexay Humu (P = —:
-6

6
643
1243

OTtBerT:

5. OTMeThTe NPaBUIIBHBIN OTBET

O0beM TPeyroJbHOI MUPaMK b, HOCTPOCHHOMN Ha BeKTopax @ , b u ¢ :

14 =l\al35\
‘abc‘

V:—\JEE\

:—‘abc‘

TecT Mo TeMe AHATUTHYECKAs] TeOMETPHUS HA MJIOCKOCTH

Yriosoi ko3¢ dunuent npsamoii 6x+2y-5=0 pasen:
-3 3 2 -6
YpaBHeHue NpsiMOi, NepNEeHANKYJIAPHOM NpsiMoil y =2x + 3,

sIBJIsIeTCS:
-x-2y-5=0 2x+y+1=0
x+3y+12=0 x+3y+4=0
Ha nuiockoctn ypaBHennemMAx+By+C=0 3amaercs

[psimas [Tapabomna

I'mnepbona HewnssecTHas kpuBas

OrtmeThTe IpaBUIIbHBII 0TBeT. KoopnuHaThl cepennubl orpeska OA, coeanHsonero Hayajao koopauuat O ¢
TOuKoOil A (-552):

(-1,5;1) (—2,5:1)

(-5:2) (2:-5)

YraoBoii kodppuinuenT npsamoii 5x+3y-3=0 paBen:

5 3
-2 -2 5
3 5

W | W
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Tect mo teme KommjiekcHble YncIa

Jas komiiekcHoro yucjaa z=-4+5i, RezpaBna

4 5

4

-5

Yka3zaTb 4HCJ10, CONPSIZKEHHOE K KOMIIJIEKCHOMY YHMCIy Z =7 —i.

7+ -7-

-7+

7-1

Janbl 1Ba KoMIIeKcHbIX yuceaazl=2 +I ux z2=4 - 3i, ux cymma paBHa.

HaiiTu Mmoay/b koMIiekcHOro yuciaa z= 1 — 3i. B oTBeT BBeauTe NOJIKOpPEHHOE BhIpajKeHHe

Monayab koMniekcHoOrouncjaaz= 4 + 3i paBen:

CooTBeTCTBHE MEXKIY KOMINVICEKCHBIM YHCJIOM U €0 apryMmeHTOM:

I.sz/i—\/fi

2.z=-3]
_V3 1
8 8

T

4

r
4

IlIxaja oneHnBaHuA:

HpOHeHT BBIITOJTHCHHBIX TECTOBBIX 33)]3]-11/1]71

KoauvecTBo HaOpaHHBIX 0a/1J10B

91% - 100%

Omimmuro20 6amioB

81% - 90%

Otnnuno 18 6amios

71% - 80%

Xoporto 16 6amnos

61% - 70%

Y nosnersopurenapHO 14 6anios

51% - 60%

Y nosnersoputensHo 10 6ayioB

<50%

HeynosnerBopurensao 0 6amios

5. Mertoanuyeckue yka3zaHus 1 00y4arOUIUXCS M0 OCBOEHUI0 TUCHUTLIUHBI

Metoandeckne yKazaHusl JJisl TOMOIIA 00YYarOIMMCs B YCIIEITHOM OCBOSHHH JUCIUILIHHBI B COOTBETCTBUU C
3aIUTAaHUPOBAHHBIMHU BHJAMH y4eOHON M CAaMOCTOSITENIbHOM paboThl 00yYaromxcsl pa3MeLIeHbl B
CBJ10Moodle: https://moodle.nfygu.ru/course/view.php?id=16132 (M/I)

PelTMHIOBBIH perjiaMeHT MO AUCHUIJIMHE:

Buna BeinosHsieMoii yueOHol padoThI
(KOHTpoOJIMpYIOLIHE MATEPHAJIBI)

Ucnsitanus / popmsl

Bpewms Ha

Bamer
KomnuectBo

KomnuectBo
6aoB (max)

IIpumeuanue

Ne CPC HOATOTOBKY / Gatos (min)
BBINIOJIHCHUE, Yac
1 cemecTp
1. | IloaroToBka k 13 20 BrImonHeHnEe TecTa HE HIKE
TECTUPOBAHUIO 20 60%
2. | Bemomanenue PI'P 36 14 20 Pemenne 3amau PI'P
3. | IloxaroroBka k 56 10*26=20 10*36=30 Teopernyeckoe u3ydeHue

IIPAKTUYCCKUM 3aHATUAM

MarcepuJiia,
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KOHCIIEKTUPOBaHHE.
AxTHBHas pabora Ha
MPAKTHYECKUX 3aHSITUSIX
4. | Dkzamen 30 CobecenoBanue 1o ouneram
Bcero 3a cemecTp 112+27 45 100
2 cemecTp
5. | Bemonnenue PI'P 10 20 20 Pemenne 3amau PI'P
6. | IloxroroBka k 5*%56=25 10*56=50 Teoperndeckoe u3ydeHue
MPAKTHYECKUM 3aHSTHIM MaTepuia,
56 KOHCIIEKTHPOBAHHE.
AxruBHas pabora Ha
MPAKTHYECKUX 3aHITUSIX
7. | Dx3amen 30 CobecenoBanue 1o OmiieTam
Bcero 3a cemectp 66+27 45 100
3 cemecTp
8. | IloaroroBka k 10 20 BrImonHeHne TeCTOBBIX
TecTUpaHuIo( 10 BCEM 10 3a7aHui
HU3y4aeMbIM pazjiesiam)
9. | Bemomnnenune PI'P 10 14 20 Pemenue 3agay PI'P
10.| IoaroroBka 7*36=21 10*36=30 Teopernueckoe n3ydeHue
MPaKTHYECKUM 3aHSATHIM MaTepuia,
23 KOHCIIEKTUPOBAHHE.
AxrHBHas pabora Ha
JICKIIUOHHBbIX U
MPAKTUICCKHUX 3aHITUSIX
11.| Dx3amen 30 CoblecenoBanue 1o ouineTam
Bcero 3a cemecTp 43+27 45 100

6. ®oHI OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUs IPOMEKYTOYHOM aTTecTaly 00y4al0IKNXCs 110

JMCUMILINHE
6.1. Iloxa3arean, KpUTEPUH U HIKAJIA OLlCHMBAHUS

Kot Wnnukarop [Nokazarens YpoBHH Kpurepun Ouenka
OLIEHUBAEMBIX | BI IOCTHIXKCHUS OLICHUBaHUS OCBOGHHSI | OLICHWBaHHUS(JIECKPHUIITOP
KOMIETEHIIMH | KOMIIETCHIUN (mo 1.1.2.PTIJT) bI)

YVK-1 YVK-1.1 3uamp: Bricokuit | dan TOJIHBIN, | OTIMYHO
-crioco0eH -aHAIN3UPYET 0COBEHHOCTH pa3BepHYTHIH OTBET Ha
OCYIIECTBIISTH IPOOJIEMHYTO CHCTEMHOTO | TIOCTABIICHHBII  BOTIPOC,
KPUTHYECKHUN CHUTYa-IIHI0 KaK KPUTHYECKOTO MI0Ka3aHa COBOKYIHOCTb
aHaIHu3 mpoo- CHCTEMY, MBIILTEH IS OCO3HAHHBIX 3HAHUH 10
JIEMHBIX BBIABIIAS €€ COC- | MeTobl TOCTAHOBKYU U JUCLUIIIINHE,
CUTyalui Ha TaBJIAIOIINE U peleHns 3a1a4 JI0Ka3aTEIbHO PACKPBITHI
OCHOBE CBSI3U MEXIY npaBua OCHOBHBIC  TTOJIOXKEHHUS
CHCTEMHOTO HHUMU; JI0Ka3aTeIbCTBA U BONPOCOB; B OTBETE
HOAXO0/a, OIIPOBEPIKEHUS MPOCIIEKHUBACTCS YETKast
BbIpa- CYIKJICHHI B HAYYHOIA, CTPYKTypa, JIOTHYEcKast
OaTpIBaTH pOdECCHOHANBHOI 1 MIOCJIEI0BATEILHOCTD,
CTpaTeruio TIOBCETHEBHOM OTpaXkaromiasi CYIIHOCTb
Jeiic-TBuit IPAKTHKE PacKpbIBaEMBIX ITOHATHH,
Ymems: Teopuil.  3HaHWE  TIO
BBIOMpATh HpEAMETY
nH(pOopManOHHbIE ACMOHCTPUPY€TCA Ha
pecypesl sl TIOHCKa (oHEe MOHUMAaHHs €ro B
MH(pOPMALIUH B cucTeMe AaHHOI HayKu U
COOTBETCTBHM C MEXANCIMIUTMHAPHBIX
cBsizeil.  Moryr  ObITH
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OIIK-14
-CIoco0eH
pa3pabaTbIBaTh
MPOEKTHBIE
WHHOBAIUOHHBI
€ pelIeHHs 0

OIIK-14.7

-IEMOHCTPUPYET
0a30BbI€ 3HAHUSA B
00JIaCTH  eCTecT-
BEHHOHAYYHBIX

JUCIIMITINH u

[IOCTABJICHHOM 3aaueil
OLICHUBATh
COOTBETCTBHUE
BBIOPaHHOTO
nH(pOPMaMOHHOTO
pecypca KpuTepusM
MTOJTHOTHI 1
ayTEHTHYHOCTH
CHCTEMaTH3HPOBATh
0OHapyKEHHYIO
nHpopmanuio B
COOTBETCTBHHU C
TpeOOBAHUAMU U
YCIIOBUSIMU
TIOCTABJICHHOH 3aJa4un
BBISIBIIATH CHCTEMHEIC
CBSI3H MEXKIY
HN3y9aeMBIMU
SIBIICHUSIMU,
TporieccaMy W/ iiH
00BEKTaM1 Ha OCHOBE
HPUHATON NapagurMbl
HaXoJUuThb, KPUTUYCCKH
aHaJIM3UPOBATh U
KOHTEKCTHO
00pabaThIBaTh
nHdopManuio,
HEOOXOAUMYIO JUIS
peIIeHHs
[IOCTABJIEHHOM 3a1auu
MIPUMEHSTh
unmocodckuii n
o0IeHay YHBIN
HOHATUMHBIHN anmaparsl
1 METObI B
npodeCCHOHATBLHOMN
JIeSITEIIbHOCTH
Bnaoembs:

METOJIaMH TIOHCKa,
KPUTHYECKOTO aHaIH3a
U CHHTE3a
nHpOpMAUN
METOZOM CHCTEMHOTO
MOJIX0/1a JJIS peIICHUs
IIOCTABJICHHBIX 3aaa4
HaBbIKaMH
apryMeHTalun
BBIBOJIOB U CYK/ICHHH,
B TOM YHCIIE C
PUMEHEHNEM
¢unocogckoro
MOHATHITHOTO armapaTa

Buames:

-OCHOBBI GbyHKIIH
HECKOJIBKUX
TIEPEMEHHBIX, TEOPHHU
(hyHKIII
KOMILIEKCHOT'O
MEePEMEHHOTO, TEOPHU

J0NyHICHbI HEAOYETHI B
ONpEJCICHUN TOHATHH,
HCIIpaBIICHHBIE
CTyZI€HTOM
CaMOCTOSITENbHO B
TpoIiecce OTBETA.

BazoBriit

Jan TIOJIHBIH,
pa3BEpHYTHIA OTBET Ha
IIOCTABJIEHHBIM  BOIpPOC,
MTOKa3aHO yMeHHE
BBIJICIUTH
CyIIIeCTBEHHbIE u
HECYIIECTBEHHEIE
MPU3HAKH,  TPUYAHHO-
CJIeICTBEHHbIE CBSI3U.
OtBer YETKO
CTPYKTYPHPOBaH,
morudeH. MoryTt OBITH
JIOIYLIEHbI 2-3
HETOYHOCTH WA
HEe3HAYNTEIIbHBIC
OMMOKH, HUCTpaBICHHBIC
CTYyJIGHTOM C TOMOIIBIO
TIpenoaBaTelis.

X0po1mIo

Munun-
MaJbHBIH

Jan HEJIOCTaTOYHO
MOJIHBIA U HEJ0CTATOYHO
pa3BEpHYTHIN OTBET.
Jloruka i
I10CJIE0BATENBHOCTD
H3JI0KEHUS HAMEIOT
HapymeHus. JlomymeHs
OmMMOKN B PACKPHITHH
MOHATHH, yMOTpeOIeHNH
TepmuHOB. CTyneHT He
CITocoOeH
CaMOCTOSTEIBHO
BBIJICIIUTH
CYyIICCTBEHHBIC i
HECYIIIECTBECHHEIC
MPU3HAKH W TIPUYAHHO-
CIICCTBEHHEIC CBS3U. B
OTBETE OTCYTCTBYIOT
BBIBOBI. YMmenue
PacKphITH 3HAYCHUE
0000IIEHHBIX 3HAHAN HE
IOKa3aHo.

YIIOBJICTB
o_
PHUTENBHO

He
OCBOEHEI

OTBeT npecTaBiIsieT
c000¥i pa3po3HEHHBIC
3HAHUA C
CYILIECTBEHHBIMH
OIIMOKaMHU IO BOTIPOCY.
IIpucyrcTByroT
(bparMeHTapHOCTb,
HEJIOTHYHOCTh
nznoxenus. CTyIeHT He
OCO3HAET CBSI3b
o0cysKmaaeMoro Bompoca
o OmJIeTy ¢ APYTUMH
oOBeKTaMU
IUCIUIIJIMHEL.
OTCyTCTByIOT BBIBO/IbI,
KOHKpETH3aus U
JI0Ka3aTeIbHOCTh

HEYOBIIE
TBO-
PUTEITBHO
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JKCIUTyaTa-
LIMOHHOM
pasBeke,
J00bIUE,
nepepadoTke
TBEPABIX TOJIE3-
HBIX
HMCKOIAEMBIX,
CTPOU-TENILCTBY
U 9KCIUTyaTaluu
ITOA3EMHBIX
00BLEKTO

TOTOBHOCTb
UCIIOJIBb30BATh
OCHOBHBIE
TIOJIOKEHUS u
3aKOHBI
MaTeMaTHKH,
(U3H-KH 1 XUMHAN
B mpodec-
CHOHAIILHOM
JeATeNbHOCTH,
NPUMEHSATh UX B
TEOpe-THYECKUX U
JKCTIEpUMEH-
TaJIbHBIX
HCCIIE0BAHMSX

PAIIOB, TEOpUHU
i hepeHIMaTBHBIX
YpaBHCHU, TEOpUU
BEPOSTHOCTEH 51
MaTeMaTHYECKOM
CTaTUCTHKU;

Ymemn:

-TIPUMEHSTH
COOTBETCTBYIOIIUM
MaTeMaTHYECKHI
anmapar, METO- bl
aHanu3a u
MOJIETUPOBAHUS,
TEOPETUYECKOTO "
IKCICPUMCH-TAIEHOTO
HCCIIEOBAHUS npu
pereHnH
poeCCHOHATBHBIX
3amau%

Bnaoemo:

-HaBBIKAMU
TEOPETUIECKOTO u
9KCICPUMEHTAILHOTO
HCCIIe0-BaHUs
00BEKTOB Tpodeccuo-
HAJILHOH JeATEILHOCTH
c MIPUMEHCHHEM
METO/I0B MaTEMATHKU

H3JI0XKCHUS.
JlomoTHUTENIBHBIC U
YTOYHSIFOIITUE BOTIPOCKHI
IperoIaBaTens He
MPUBOISIT K KOPPEKIIUU
OTBETA CTY/ICHTA.

unu

OTBeT Ha BOIIPOC
MOJHOCTBIO OTCYTCTBYET
unu

OTKa3 oT OTBETa

6.2. TunoBble KOHTPOJIbHbIE 3aJaHUSA (BONPOCHI) AJIf IPOMEKYTOUYHOM aTTeCTAllUuN

DK3aMeH II0 AUCHUIIIIMHE HPOBOAUTCA B cbopMe CO6eC€Z[OBaHI/IH IO 3K3aMCHallMOHHBIM ouseTam.

OK3aMeHallMOHHBINA OMIIET BKIIOYAETOIMHTEOPETEUECKUI BOIIPOC U J1BA IPAKTUYECKUX 3alaHUA.
Bomnpocsl k 3k3amMeHny:

1 cemectp

1. ®ynknus ogHoit mepemenHoi. OcHoBHble moHsATHS. [loBenenne ¢ynkumu. ['padurm smeMeHTapHBIX

(byHKIUH.

® NN kWD

Martpuiibl. OCHOBHBIE TIOHSITHS.

Mertoabl BEIUUCIEHUS ONPEAESIUTENEN 1 —T0 MOPsAKa.
Panr matpunsl. Teopema o paHre MaTpHUIIBL.

Cucrembl TMHENHHBIX yYpaBHEHUN. OCHOBHBIE TTOHATHS.
Pewenne cuctem JIMHEWHBIX ypaBHEHUN MeTo0M ["aycca.
PeuieHre HEeBBIPOXKACHHBIX TMHEHHBIX cucTeM. @opmyiel Kpamepa.

9. Hesobipoxxaennsle MaTpuisl. OOpaTHas MaTpHLa.

10. MatpuyHbIit METO/ pelIeHUs] HEBBIPOXKICHHBIX TMHEWHBIX CHCTEM.

11. Omnepamnwn HaJT MHOTOWICHAMHU.

12. Kopuu mHOrounenon. Teopema besy.

13. Cxema I'opuepa. KpaTtHble KOpHH.

14. PanuonanbsHbie 1poOu. OCHOBHBIC TIOHSATHS.

15. IonspHBIE KOOPAUHATHI. 3aBUCHMOCTH MEKAY IPAMOYTOJIBHBIMHU H MOJIIPHBIMU KOOPINHATAMH.

16. Bekrop. OCHOBHBIE TIOHATHS.

17. CxanspHoe npousBeieHne BEKTOpoB. CBONCTBA.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

BexTopHoe npousBeneHne BeKTopoB. CBONCTBA.

CwMermranHoe npou3BeieHue BeKTopoB. CBOMCTRA.

BeIpaykeHne CKaIIPHOTO MPOU3BEACHUS BEKTOPOB UePE3 KOOPAUHATEI COMHOXKHUTEIEH.
BrIpaskeHne BEKTOPHOTO MPOU3BEACHUS BEKTOPOB Yepe3 KOOPIUHATEI COMHOKHUTENEH
BrIpaskeHne cMeIIaHHOro Npou3BeIeHUS BEKTOPOB Uepe3 KOOPAUHATH COMHOXKHUTENEH.
YpaBHEHUE TMHUY HA IJIOCKOCTH. BUIbI ypaBHEHUI NPSIMON Ha IIIOCKOCTH.

Yron Mexay IByMs NPSIMBIMH. Y CIIOBHE MapaUIEIbHOCTH U NEPIEHANKYIIIPHOCTH ABYX MPSAMBIX.
Obmiee ypaBHEHHE TUIOCKOCTH. Bubl ypaBHEHUI IIOCKOCTH.

HopMmanbHoe ypaBHEeHHE TUIOCKOCTU. PaccTosiHIE OT TOUKH 70 TUIOCKOCTH.

Yron Mexay MI0CKoCcTAMHU. B3auMHoOe pacnosioxKeHHe JIBYX MIOCKOCTEM.

IIpsimasi B mpocTpaHCTBE.

B3aumnoe pacnonokeHue NpsiMOd U MIOCKOCTH.

Onnunc. KaHoHnyeckoe ypaBHEHUE.

l'unep6ona. Kanonnyeckoe ypaBHEHHE.

[Tapabona. Kanonudeckoe ypaBHeHHE.

IToBepxHocTH BpameHus. IloBepxHOCTH BpaleHUs] BTOPOTO MOPSIIKA.

Knaccugukanus noBepxHOCTel BTOPOTO MOPSAKA.

Brruncnenue nmpeienoB 4UCIOBBIX OCIe10BaTeNbHOCTEH.

Brruncnenne npenenoB GyHKOuA. PackpbeITre pa3NTuvHBIX THIIOB HEOIIPEIEICHHOCTEH.
HUccnenoBanne QpyHKIMI Ha HENPEephIBHOCTh. HaxokaeHue TO4eK pa3phiBa M UX THIIOB.

Tumosoe MPAKTHYECKOE 3aJaHue

1. Uccnepoats CJIY Ha COBMECTUMOCTH M IOMOIIIKIO MpaBmiia Kpamepa

2.
1 7 -2 3
3 5 1 5
-2 5 -5|-4
2. BbiBecTH ypaBHEHUE T'€OMETPUYECKOTO MECTa TOYEK, JUIsl KOTOPBIX OTHOLIEHUE PACCTOSHHUS 10
touku F(-4,0) K paccrosiHuIO 10 IpsiMoit 4x + 25y = 0 paBHO % .
2 cemecTp

1. Omnpenenenne mpou3BOIHON (HYHKIIMH OJHOM epeMeHHOH. ['eomeTpudecknii 1 MEXaHUYECKAH CMBICIT
MPOU3BOAHOM.
Brruncnenne npousBoaHO crnoxHou ¢yHKImu. Haxoxnenue auddepenimana GyHKINU.
Huddepennmpoanne QyHKIMK 3aIlaHHON B TapaMEeTPHUYECKOM BHJIE U HESIBHOW (DYHKIIHH.
Brruncnenne mpon3BoAHBIX U AuddepeHnnanoB BEICIINX MTOPSIKOB.

2
3
4
5. HccnenoBanue QyHKINH C TOMOIIBIO TIPOU3BOIHBIX M ACKU3HOE IMMOCTPOCHHE TPadUKOB.
6. TleprooOpa3nas dyukims. HeonpeaenéHHbIH HHTETPAT U €T0 CBOWCTRA.

7.  OCHOBHBIE METOJBI HHTETPHPOBAHMS.

8. PasnoxkeHne paumoHaIbHBIX Ipo0ei Ha mpocTeinne.

9. HHTerpupoBaHHE MPOCTEHIIIX APOOCH.

10. VHTerpupoBanue UppannoHAIBHBIX (QYHKIIHH.

11. VHTerpmpoBaHne TPUTOHOMETPHUYECKUX (YHKIIHIL.

12. 3apaun, npuBOAAIIME K IOHATHIO ONpeAeaEHHOro unTerpana. Onpenenexue.

13. Merons! perieHus OnpeaeaéHHOTO HHTEeTpaja.

14. CaolicTBa OnpeaeIeHHOr0 HHTETpaa.

15. HecoOcTBeHHbBIE HHTETPAEI.

16. T'eomeTpuueckue NpUIOKEHHS ONPENEIEHHOIO HHTErpaIa.
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17. ®usnyeckue NpuIOKEHUS OMPeeIEHHOrO HHTerpaa.

Tumnosoe MPAKTHYECKOE 3aJTaHue

. 2
BbrurcnuTh HHTErpaj OT TPUTOHOMETPUYECKO (PyHKINU J sin® xalx

BrruucnuTs onpeneneHHslii HHTErpall, UCIOJIb3Ysl Pa3JIOKEHUE B P MOABIHTETPATbHON
1

1
e xdx

dbynkuuu (¢ Tounoctsro 10 0,001). o

3 cemecTp

1.

OyHKINS MHOTUX ITepeMeHHBIX. OCHOBHEIE TOHATHUS (OTpeAeIcHre, 00JIacTh ONpeaesieH s, 001acTh

3Ha4eHUs, rpa K, NOBeACHHE QYHKIINN).

2 YacTHble MPON3BOAHBIEC TIEPBOTO U BTOPOTO MOPSIIKOB (PYHKIIMH MHOTHX IEPEMECHHBIX.

3. [Tpon3BoHBIE BEICHIMX NOPSIKOB (DYHKIIMA MHOTHX IT€PEMEHHBIX.

4. Juddepernnan GyHKIMA MHOTHX TIEPEMEHHBIX, TIEPBOTO U BBICIINX MOPSAKOB.

5 HccnenoBanne GpyHKINY MHOTHX IEPEMEHHBIX HA SKCTPEMYM.

6. OcHOBHBIE TOHATHSA TeopHHu IuU(PGEepeHINaTbHIX YpaBHEHUH. 3amaud, NpUBOMINIMEe K Au(QepeHInaTbHbBIM
YPaBHEHHSIM.

7. Tpocretimme nuddepeHnnansHpie ypaBHEHUS.

8. YpaBHeHus ¢ pa3aessIIONIMMH ITEPEMEHHBIMH.

9.  OmHOpOAHBIC YPaBHEHUSI.

10. JluneiliHble ypaBHEHUS.

11. VYpaBuenune beprymm.

12. YpaBHeHus B MOJHBIX TuddepeHmanax.

13. Muddepenunansapie ypaBHEHUS TEPBBIX MOPAAKOB. OOIIIE TOHATHS.

14. HeogHopoaHble TUHEHHBIC YPaBHEHMUS.

15. Meron Bapuanuy NOCTOSIHHBIX JUISl IMHEMHBIX HEOAHOPOIAHBIX YPABHEHUM N-T0 MOPSIIKA.

16. Opnoponuble nuHeWHbE MuddepeHranbHble ypaBHEHHS C MOCTOSHHBIMU Koddduuentamu. Cirydail pazauyHbIX
BEIIIECTBEHHBIX KOPHEH XapaKTepUCTHIECKOTO YPABHEHHUSI.

17. Opnunoponusle nuHEHHbIE quddepeHIranbHble YpaBHEHUS C IIOCTOSHHBIMH Koaddurmenramu. Ciaydail KOMIUIEKCHBIX
KOpHEHl XapaKTepUCTHIECKOTO YPaBHEHNUS.

18. Opnnoponuble nuHEiHbIE AU (epeHInaTbHbIE ypaBHEHHS C HOCTOSHHBIMH Koddduiuentamu. Ciydail KpaTHBIX
KOpHEel XapaKTepUCTHYECKOTO YPaBHEHNUSI.

19. Heonnoponusle aruHelHbIE MU depeHInaNTbHbIe ypaBHEHHS C TOCTOSHHBIMA KO3 QHUITHEHTaMH.

20. Uucnoseie psiasl. OCHOBHBIE TOHSTHS.

21. Heo06xoauMBlii MpU3HAK CXOANMOCTH TOJIOKUTEIEHOTO YHCIOBOTO psijia.

22. JIOCTaTO‘-IHI)Ie MPpU3HAKHU CXOJUMOCTH IMOJOXKUTECIbHBIX YUCIIOBBIX PAOOB.

23. 3HakonepeMeHHbIe YUCIOBbIE Psiibl. OCHOBHBIEC MOHATH. [IpU3HAKKM CXOIUMOCTH.

24. OyHKIHOHANBHBIE Ps1Ibl. OCHOBHBIE TOHATHS.

25. Crenennsie paasl. Bunbl. OcHOBHBIC TOHATHA. Pamnyc 1 0061acTh CXOMUMOCTH CTETICHHOTO PSIIa.
26. OCHOBHBIE ITOHATHS TEOPUU BEPOSATHOCTEH.

27. CrnyyaiiHbie COOBITHS U ACUCTBHS HAT HUMH.

28. Krnaccuueckoe onpeseneHre BEpOSITHOCTH.

20. I'eoMeTrpuueckoe ornpeneneHe BEpOsITHOCTH.

30. Teopema ci10:xeHUs BEpOSITHOCTEIN.

31. TeopeMa yMHOXKEHHsI BEPOSITHOCTEH.

32. ®opmyna baiieca

33. ®opmyJsia IOTHOU BEPOSATHOCTH.

34. Cxema Bepnymmm.

35. JlokanpHas u uHTErpaIbLHOS Teopema Jlamacca.

36. HauBeposiTHeiiee 9nciio HacTyIIEHHUs] COOBITHS

37. JuckpeTHas ciayuaiiHas BEJIMUMHA, €€ 3aKOH PACIPENEICHUS BEPOSTHOCTEN U YUCIIOBbIE

38. XapaKTePUCTUKH.

39. I'eomerpudeckoe pacnpeneneHue. YucIoBbIe XapaKTEPUCTHKH.
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40. BbunoMuaneHoe pacnpenenenue. HucaoBble XapaKTePUCTUKH.

41. Pacnpenenenue Ilyaccona.UucnoBble XapaKTepUCTHKH.

42. HenpepsiBHast cnydalinas BeIMYUHA, €€ IIIOTHOCTb PaclpeIeIeHUs] BEPOATHOCTEH U
43. YHUCJIOBBIE XapaKTEPUCTHKH.

44. HopmansHoe pacnpenenenue. UucaoBble XapaKTEPUCTHKH.

45. ITokazaTenpHOE pacnpenenenue. UucioBbie XapaKTepUCTHKH.

46. PaBHOMepHOE pactpenenenue. UncioBbe XapaKTepPUCTHKH.

Tumosoe MPAaKTHYECKOE 3aJaHue

1. PemmTe ypaBHEHHE METOJOM BapHalnu nocrosauoi: y" +3y' +2y =

ex+ 1

2. B rpynne ctynenToB 12 1oHomiel u 8 neBymiek. DK3aMeH 10 MaTeMaTHKe ClIacT, Kak npasuio, 70 % ronormei u 80
% neBymiek. HaliTu BEpOATHOCTE TOTO, YTO MEPBBII YEIOBEK, BBIIEANINN U3 ayTUTOPUH, CACT IK3aMEH 10

MaTCMaTHUuKeE.

Kputepnu onenku:

KoMnerenunn

XapakTepucTHKA 0TBeTa HA TEOPeTHYECKHIT BOIIPOC
/ BBINOJIHEHUS MPAKTHYECKOI0 32JaHUS

KoanuecTBo
Ha0paHHBIX
0aJL10B

VK-1.1

-aHanuzupyem npooIemMmyIo cumya-yuio Kax
cucmemy, 8blA6AA ee cOC-Masiaowue u
CBA3U MENCOY HUMU,

OIIK-14.7

-0eMoHcmpupyem 6azoevie 3HaHUs 8 00aacmu
ecmecm-6eHHOHAYYHbIX ouCyunium u
20MOGHOCb UCROIb306aMb OCHOBHbIE
NOJIOJHCEHUSL U 3AKOHbL MAMEMAMUKY, (DU3U-KU
u Xumuu 6 npogpec-cuoHabHOU
OesimenbHOCmu, NPUMEHSIMb UX 6 meope-
MUYECKUX u IKCNEPUMEH-MATBHBIX
UCCe008aHUAX

JaH noiHbId, pa3BepHYTHINA OTBET Ha MOCTABIECHHbII
BOIIPOC, TOKA3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHMH
TI0 AUCIMIUINHE, T0KA3aTEIbHO PACKPBITH OCHOBHBIC
TIOJI0’KEHHS BOIIPOCOB; B OTBETE MPOCIICKUBACTCS
4eTKasi CTPyKTypa, JIOTHUecKas OCIIeI0BATENLHOCTD,
OTpa’karoIas CyIIHOCTb PACKPBIBAEMBIX MTOHATHH,
TeopHil. 3HaHHE MO MPEIMETy JeMOHCTPHPYETCs Ha
(oHE MOHUMAHUSI €T0 B CHCTEME JJAHHOW HAayKH U
MEXIUCIMIUIMHAPHBIX CBs3el. MOTyT OBITh JIOIYIIEHBI
HEJ0YETHI B ONPECIICHUY TOHATUH, UCTIPAaBIECHHbBIE
CTYZEHTOM CaMOCTOSITENILHO B IIPOLIECCE OTBETA.

9-10 6.

JlaH nonHbIH, pa3BEepHYTHIA OTBET HAa NOCTABICHHBIN
BOIIPOC, TIOKA3aHO YMEHHE BBIJICIHUTH CyIIECTBEHHBIE 1
HECYILIECTBEHHBIE TIPH3HAKH, IPUYNHHO-CIICACTBECHHBIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYCH. MoryT
OBITH JOITYIIEHBI 2-3 HETOYHOCTH WJIM HEe3HAUNTEIIEHBIC
OILIMOKH, UCIIPABIEHHbIE CTYIEHTOM C TOMOLIBIO
npenoaBaTess.

7-8 0.

JlaH HETOCTaTOYHO MOJIHBINA ¥ HEIOCTATOYHO
pa3BepHyTHIA 0TBET. JIornka u nocineoBaTeNbHOCTh
W3JI0’KEHUSI UMEIOT HapyleHus. JlonmyieHsl omnuoKy B
PACKPBITHU TIOHATHH, YIOTPEOJICHUH TEPMUHOB.
CTyIeHT He CrmocOOEH CaMOCTOSITEIBHO BBIICITUTE
CYILIECTBEHHbIE U HECYLIECTBEHHbIE MPU3HAKHU U
MIPUYUHHO-CJIEACTBEHHbIE CBsI3U. B oTBeTe
OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPBITH 3HAUEHUE
0000IIIEHHBIX 3HAHNUN HE TTOKAa3aHo.

5-6 6.

OTBet mpeacTaBisAeT COOOH pa3pO3HEHHBIE 3HAHUS C
CYILLECTBEHHBIMH OLIMOKaMH 10 BOIIPOCY.
[pucyTcTBYIOT hparMeHTapHOCTh, HEJIOTUYHOCTb
nzioxeHus. CTylIeHT He OCO3HAET CBSI3b
00Cy’X1aeMoro Borpoca no OuieTy ¢ Ipyruamu
O6'beKTaMI/I JUCHUIIIINHBI. OTCyTCTByIOT BBIBO/IbI,
KOHKpETH3aIHs ¥ JOKa3aTeIbHOCTh N3JI0KEHHS.
JlononHUTEeNbHBIE U YTOUHSIOIINE BOTIPOCHI
IIpenoaaBaTesst He MPUBO/IAT K KOPPEKIIMU OTBETa
CTy/ICHTA.

unu

OTBeT Ha BOIIPOC HOJHOCTBIO OTCYTCTBYET

unu

OTka3 o1 oTBeTa

0 0.

VK-1.1

[IpakTHyeckoe 3a/1aHue BHITIOIHEHO, BEPHO,

9-10 6.
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ceAa3U Mema)y HUMU,

OIIK-14.7

ecmecm-eeHHOHayquzxducuunﬂuH
20MOBHOCMb UCnojib3o6ambs

u Xumuu 6
OessmeNbHOCIMY, NPUMEHSIMb  UX
Mu4ecKux u
UCCNeO0BAHUAX

-aHanu3Upyem npooIeMHyIo Cumya-yuio Kax
cucmemy, 8blA6IAsA ee COC-MasnAowue u

-0emoncmpupyem 6azosvle 3HaHus 6 0biacmu

OcHO8Hble
NONIOJHCEHUS U 3AKOHbL MAMEMAMUKY, DU3U-KU
npogec-cuoHabHOU
6 meope-
9KCNEPUMEH-MAbHBIX

OTCYTCTBYIOT OIIMOKH Pa3IMYHBIX THUIIOB. MOTYT OBITh
JIOITYIIICHBI HEJJOYETHI B ONPE/ICTICHUH OHSITHH,
HCIIPABJICHHBIE CTYAEHTOM CAMOCTOATEIBHO B
IIPOLIECCE OTBETA.

HpaKanecxoe 3aJaHUC BBIIIOJIHCHO B ITOJITHOM o0BeMe.

7-8 0.
JonymeHane3sHauuTeIbHAsL OMNOKA.

Z[OHyH_ICHLI HECKOJIBKO HE3HAYNTEIbHEIX OIIHOO0K
Pa3JIUYHBIX TUIIOB.

5-6 0.

JomymeHsl 3HaUnTeNbHBIEC OMMOKH. JlonoTHNTEIbHBIC
U YTOUYHSIOIINE BOIPOCHI IPENOAABATENS HE IPUBOASAT
K KOPPEKIUH OTBETA CTYIEHTA.

unu

BrImosHeHHe MPakTHYECKOT0 3aaHUS TIOJTHOCTHIO
HEBEPHO, OTCYTCTBYET

u 00.

6.3. Meroanueckue MaTepHaJbl, ONpeae/solme NpoueIypbl OHeHUBAHUS

XapakTepuCTHKH MPOLEeTYPhI

Bua npoueaypsi DK3aMeH

[ens mpornenypsl BBISIBUTH CTeneHb copmupoBanHocTd komnerenimid YK-1, OIK-14

JloxanbHbIe AKTBI By3a, | [lonoxkeHne o MpoOBENEHUM TEKYIIEro KOHTPONS YCIEBAEMOCTH U IPOMEXKYTOUHOH
pernamMeHTHpyloluye — mpoBejeHue | arrecraiuu obOydaroumxcs CBOY, Bepcus 3.0, yrBepxkaeno pexkropom CBOY
NpOLE Iy PbL 19.02.2019 r.

[Nonoxenue o damapHO-pelTHHTOBOH cricteme B CBDY ,Bepcust 4.0,yTBEpKIeHO
21.02.2018 1.

CyOBeKTHI, Ha KOTOPBIX HallpaBlieHa
Ipoueaypa

CTyZEHTHI 1,2 Kypca cnenuanureTa

[lepuox nmpoBeIeHNsI MPOIEAYPHI

SUMHSIS ¥ JIETHSS OK3aMCHallMOHHAas CCCCUH

TpeOoBaHMs K TNOMEIIECHUAM U
MaTepHaAIbHO-TEXHUUECKIM
CpeAcTBaM

TpeboBanuss k OaHKy OIEHOYHBIX
CpPE/ICTB

Omnwucanue MPOBEACHUS POLIEAYPHI

Dk3aMeH NpUHUMAeTcsi B YCTHOW ¢opme 1o Owiieram WM B TecTOBOH (hopme.
DK3aMeHaIOHHBIN OWIIET MO AMCIMIUINHE BKIIOYACT OJMHTEOPETUYECKUI BOIIPOC U
JIBa TIpaKTHYeCKUX 3amaHus. Mnu He Oosee 25 TecTOBBIX BONPOCOB. Bpems Ha
MOJTOTOBKY — | akageMudyeckui yac.

[ITkaJibl OLIEHUBAHUS PE3YJIbTATOB

[ITkana olleHUBaHUsI Pe3yIbTAaTOB MpuBeaeHa B 1.6.1. PII/L.

Pe3ynbraTsl npoueaypsl

B pesynbrate cmaunm Bcex 3amanuit s CPC crymeHTy HeoOxoaumo HaOpath 45
0a/uI0B, YTOOBI OBITH JONYIICHHBIM K 9K3aMCHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. Ilepe4yeHb 3JIEKTPOHHBIX U MEYATHBHIX YUeOHBIX H3IAHUIM

ITeyaTHble U3HAHUS: DJICKTPOHHBIC U3AAHU:
ABTOp, Ha3BaHUE, MECTO M3JIaHUsI, U3ATEIBCTBO, TOJI namaiue 5 Hb TOHKa 0CTyMa k pecypey
U3JIaHKS YIeOHOM JTUTEPATYPhl, BU] K XapaKTEPUCTHUKA CBOY, (Hanmerosanme 35C, OB
HWHBIX HH()OPMAIIMOHHEIX PECYPCOB KagespansHas CBOY)
OuOIMOTEKA U KOJI-BO
IK3EMILISIPOB

OcHoBHasi TUTEpPaTYpa

IlIunaues, B. C., 3aga4yHuK 10 BBICIIICH MaTeMaTHKE: 49
yue6.mocobue st By3oBM.: Beicmn. mk., 2004

Hanko, I1. E., TTonos, A. I'.Briciias maTeMaTrKa B
yOpaXHEHUSIX U 3a/1a4ax: y4e0.mocodne Ay BTy30B: B 2

9.M.: OHUKC: Mup u O6pa3oBanue, 1996 . 49

IMucemennsiit [I.T. KoHcnekT Jiekiuii mo BIcHIeH
MaTtematuke: yae0.mocobue / ITucemennsiii J1.T. - 3-e w3, 26
Y.2. —Mocksa: Aiipuc - IIpecc, — 252 c.

IIucemennstii J[.T. KoHCIIEKT JAeKIui 11O BBICIIICH
MaTemartuke: yueb.mocodue / I[Tucemennsiit J1.T. - 3-¢ u3n., 22
Y.1. — Mocksa: Aiipuc - IIpecc, — 252 c.

Humaves, B. C. Beicmas MaTemaTnka : yueOHoOe mocodue URL:
nis Bysos / B. C. Illunaues. — 8-e usa., nepepab. u 10m. — https://urait.ru/bcode/488662
Mocksa : UznatensctBo FOpaiit, 2022. — 447 c.

Camoxuna B.M. Psanpr: yuebHoe nmocobme — SIKyTcK : http://opac.s-vfu.ru/request
Wznarensckuii qjom CBOY, 2025.
Y. 1. — 1 neKTpoH. ONT. JUCK

JlonoJHUTeIbHAS JIUTEPATYpa

I'mypman B.E. PykoBoacCTBO K pelieHuro 3a1ad 1o TeOpHu
BEPOSITHOCTEH M MaTeMaTHYECKOI CTaTUCTHKE: yueOHOoe

nocobwue st By3oB/ 'mypman B.E. - 5-e u3n., crep. - 25
Mocksa: Bricmas mkoia, 2000. - 400 c.
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https://urait.ru/bcode/488662
http://opac.s-vfu.ru/request

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEepHeT» (1as1€€
ceTb-UHTEpHET), HEOOXOAMMBIX JISI OCBOEHHSI AUCUUIIMHBI
1) Tlopran Math.ru: OubnMoTeKa, MeaUMaTeKa, OJUMIMAIBI, 3aJaud, HAy4YHBIC IIKOJBLUCTOPUS
mareMaTukuhttp://www.math.ru
2) MocKOBCKHH LIEHTP HENPEPHIBHOTO MaTeMaTH4ecKoro oopasoBanus http://www.mccme.ru
3) IlpukiagHas MaTeMaTHKa: CIPABOYHHMK MATEMATHYECKUX (OPMYJ, MPUMEPHI U 3a[a4d C PEUICHUSIMHU
http:/www.pm298.ru

9. Onucanne MaTepUAILHO-TEXHUYECKOI 0a3bl, HEOOXOAMMON /ISl OCYIIeCTBICHHS
00pa3oBaTeILHOIO MpoIecca Mo AUCHUIINHE

Ne Buab! yueoHbIx HaumeHoBaHMe ayMTOPHIH,
- % Ilepeuens 06opya0BaHKS
n/n 3aHATHI Ka0MHeTOoB, 1a0opaTopuii u np.
1 JlexioHHbIE 3aHATUSA MynbTUMeANHHBIA KaOUHeT WHTEpaKTHBHAs J10CKa, HOYTOYK,
’ MYJIbTUMEIUHHBIN IPOEKTOP
2. | HoarotoBka k CPC Kao6uner s CPC Ne 201 KommeroTep, 10CTyI K HHTEPHET

10. ITepeyens UHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX MPH OCYIIeCTBIEHNH 00pa30BaTeILHOIO MpoLecca
M0 JUCUMIJINHE, BKJIIYas NepeyeHb MPOrpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM
10.1. [Tepeuenp MHGOPMAIMOHHBIX TEXHOJIOTHI, KCIOIB3YEMBIX ITPH OCYIIECTBICHUH 00pa30BaTeIbHOTO Mpoliecca 1o
JUCLUIUINHE?

Ilpu ocymiecTBieHHH  00pa30BaTEIBHOrO  Mpolecca 0  JUCIMIUIMHE  HCIOJB3YIOTCS  CICAYIOIIHE
WH(POPMAIMOHHBIC TEXHOJIOTHHU:

. WCTIOJb30BAHUE HA 3aHATHSIX OJJICKTPOHHBIX W3JaHUH (YTCHHE JICKIMA C WCIOJNE30BAaHUEM CIai-
MIPE3CHTAIHH, JICKTPOHHOTO YIeOHOT0 MOCO0Hs ), BHICO- H ayuoMaTepuaioB (depe3 MHTepHET);
OpTaHU3aIMs B3aNMOICHCTBHS ¢ O0YJIAOIIUMICS TTOCPEACTBOM 3J1eKTpoHHOM ouTh 1 CO/IOMoodle.

10.2. TlepedeHp mMporpaMMHOTO 0OECTICUCHHS
-MSWORD, MSPowerPoint.

10.3. Ilepeuens nHGOPMAITMOHHBIX CITPABOYHBIX CHCTEM
He ucnone3yrorcs.

B nepeyHe MOTYT OBITh yKa3aHbI Takue HH()OPMAIMOHHBIC TEXHOJIOTHH, KaK HCIIONB30BAHHE HA 3aHATUSX HJICKTPOHHBIX M3JAHHI (YTCHHE JICKIHUH C
HCIIONB30BaHUEM CIaiJ-IIpe3eHTali, dJIeKTPOHHOrO Kypca JeKIHil, rpaduueckux OOBEKTOB, BHIEO- ayIquo- MaTepuanoB (uepe3 MHTepHer),
BHPTYaJIbHBIX JIAOOPATOPHH, MPAKTUKYMOB), CICHAIM3HPOBAHHBIX M OQHCHBIX NMPOrpaMM, MH()OPMALMOHHBIX (CIPABOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHU3aIMs B3aUMOJCHCTBHSA ¢ 00yUaIOIHMHCS ITOCPEICTBOM JJIEKTPOHHON MOUTHL, (hOopyMOB, VIHTEpHET-IpyIII, CKaiIl, JaThl, BUACOKOH(EPEHICBS3b,
KOMIIBIOTEPHOE TECTUPOBAHHE, IHUCTAHIMOHHBIC 3aHATHS (OIMMIIMAAbl, KOH(pepeHIH), BeOMHap (CeMHHap, OpraHHM30BaHHEIH uepe3 MHTepHer),
MOJrOTOBKA ITPOEKTOB CUCIIOIB30BAHUEM 3JIEKTPOHHOTO O(rca Mt 0O0JIOUKH) | T.II.
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http://www.math.ru/
http://www.mccme.ru/
http://www.pm298.ru/

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.14 MaremaTuka

YueOHsblit BuecenHble U3MEHEHUS IIpenonasarens IIporokon 3acenanus
rof (®HO0) BBITYCKAIOIIEH
Kadenpsl(maTa,HOMED),
®UO 3a.kadeapoit,
MOJIIHCh
2025- JobGaBneHa ocHOBHasl TUTEpaTypa Camoxuna B.M. Nell ot 6.06.25
2026

B mabnuye yxazvieaemcs monvko xapakmep usMenenull (Hanpumep, usmenenue memvl, CRUCKA UCIMOYHUKO8 N0 meme Ui
memMam, Cpeocms NPOMEeHCYmoYH020 KOHMPOA) ¢ YKa3auuem NYyHKmog paboueii npocpammel. Camo codepicanue
usMeHeHUll 0POPMAAEMCA NPUTOHCEHUEM O CKEO3HOU HyMepayuil.
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