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1. INTAHUPYEMBIE PE3YJIbTATbI OBYUYEHUSA IO JUCHUIIVIMHE, COOTHE-
CEHHBIE C INIAHUPYEMBIMU PE3YJIBTATAMH OCBOEHHS OBPA3OBATEJBHOHN
ITPOI'PAMMBbI

[Tnanupyemblie pe3ysbraThl 0OyYSHHS 110 JAMCIUILUIMHE HAINpaBlieHbl HA (POPMHUPOBAHUE CIIETYIO-
X KOMIETeHIIUNA 00pa3oBaTenbHoi mporpammbl _35.03.01 «JlecHoe geno» :

- CHOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAMCIUILUIMH B Mpodeccu-
oHabHO# aestenpHocTH (OITK-2).

CooTHolIeHNE TUIAaHUPYEMBIX Pe3yIbTaTOB O0yUEHHUsS MO AUCHUILIUHE C TUIAHUPYEMBIMH PE3YIib-
TaTaMH OCBOCHHSI 00pa30BaTeIbHON MPOTPAMMBI:
IInanupyemble pe3yJbTaThbl 00y4eHUs!
(3Tansbl popMUPOBaHUS KOMIIETEHLHH)

Komnerenuuu

3namo.
- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIHILTUH, HE0OXoauMble 1 ucnonb- | OITK-2
30BaHMs B IPOQPECCHOHATIBHON ACATEIHbHOCTH; AaHATTMTUYECKUE U YUCIICHHBIE METO-
JIbI IS aHAJIM3a MaTEMaTUYECKUX MOJIeIeH; OCHOBHBIC MOHATHS U METOJIbl TCOPUU
BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTHKHU,

Ymemo:

- HCII0JI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHHUIUINH B npodeccuo- | OIIK-2
HAJIBHOU JICSITEILHOCTH; PeliaTh OOBIKHOBEHHBIE (D (hepeHalIbHbIC YPAaBHCHHUS,
Haguik:

- MaTeMaTH4YECKOI0 MBIILJICHHUS; OIIK-2
- MATEMATUYECKOU KYJIbTYPHI;
Onvtm oeamenvbHOCHU:

- UCIIOJIb30BATh MAaTEMATUICCKUE MCTOABI U OCHOBBI MATEMATUYCCKOTIO MOACTIUPO- OIIK-2
BaHUs B OIITUMU3AIUHU UCITIOJIB30BAHUSA 1 BOCIIPOU3BOACTBA MMPUPOJHBIX PECYPCOB

2. MECTO JUCHHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBLHOM ITPOI'PAMMBI

Huctunnuna «Marematuka» BXOAUT B 0a30Byr0 4acTh Omoka b.1 «/lucuummmusl (Moxynu)» 00-
pa3oBaTenbHOI mporpaMMbl. O0y4YeHHe MPOUCXOTUT B TEUYECHHE JABYX CEMECTPOB Ha MEPBOM Kypce MO
OYHOM U 3a04HOM opMaM 0OyUeHUS.

[IpenmecTBytoniue U mocueaAyonye (MPU HAJIUYMN) TUCITUTUIMHEI (KOMIOHEHTHI 00pa3oBaTelb-
HOI mporpaMmbl) HOPMHUPYIOIINE YKa3aHHBIE KOMIIECTCHITUH.

IMocaexyromue TMCUMIINHBI,

Ko, IpeamecTBylomue IHCHMILIAHBI (KoMnoHeHTHI OIT
! ped YIOLIHE JUCIL ( ) (xomnonents! OII) dpopmupyromme
KOMIeTEeHIN U (opMupyloIHe TAHHYI0O KOMIIETEHINIO
JAHHYI0 KOMIIETEHIHI0
OIlK-2 - dusnka

XuMust

CtpouTtenbHbIe MaTepUabl
Buonorus 3Bepeit u nTui

®dayna nmecoarpapHoro jJagamadTa
JlecHast pexpeonorus
OxpaHsieMble TIPUPOIHBIE TEPPUTO-
puu

O3eneHeHne

O3eneHeHne HACEIEHHBIX ITyHKTOB
HenpesecHas npoayKkius jieca
Buopecypchl apuiHO# 30HBI
OxoTOBeICHUE

Erepckoe neno




3. OFBEM JUMCHUIIMHBI B 3AYETHBIX EJMHULIAX C YKA3SAHUEM KOJINYE-
CTBA AKAJZEMUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBY-
YAIOIUXCA C TPEITIOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO PABOTY

TpyaoeMKOCTh B Hacax

Bz yue6Hoi paGoThi Ounas ghopma 3aounas popma
cemecmp Kypc
I I Uroro 1 Hroro
AynuTopHasi (KOHTaKTHas1) padoTa (Bcero) 42 48 90 20 20
B TOM YHCJIC.
Jlexmmn 14 16 30 8 8
JlabopaTopusie pabots! (JIP)
[Ipaxtnaeckue 3ausaTus (I13) 28 32 60 12 12
Cemunapsi (C)
CamocTosiTe1bHaAsi padoTa (Bcero) 66 69 135 223 223
B TOM YHUCJIC:
Kypcosoit mpoekrt (pabota)
PacuérHo-Tpaduyeckas pabora 6 6 12
Pedepar
KontponpHas padora 23 23
Jlpyaue sudvl camocmosmenvHol pabomul 40 63 103 200 200
[ToaroroBka x 3ayety 20 20
IloaroroBka u crava IK3aMeHa 27 27 9 9
06 . 4acoB 108 144 252 252 252
masi TPy10€MKOCTb 3ET 3 4 7 7 7
@DopMbl KOHTPOJISL 10 IUCLUILIMHE:
- 9K3aMeH, 3a4ET 3ayer, 9K3a-
3auer 9K3aMeH e 9K3aMEH | JK3aMeH
- kypcoBo#t npoekT (KII), kypcoBas padora (KP), pac-
yétHo - rpaduueckas (PI'P), pedepar (Ped), xoHn- PI;P PI;P ng Kontp., 1 | Kontp., 1
TpospHas pabota (KoHTp.), miT.
4. COAEP KAHUME JUCHUIIJIMNHBI
4.1 Ounas ¢popma o0y4eHHs
4.1.1 Pazniensl (TEMbI) TUCIUIUIAHBI U BUBI 3aHSTUH
Bunp! yueOHoit paboThl 1
TPYIAOEMKOCTH (B Yacax)
ayJTUTOPHBIE CPC 2
3
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1 | Anre6pa: JIuneitnas anreOpa. BekropHas anredpa 4 5 2 110 21
2 | AHanmuTHuecKasi TeOMETpHs | 2 7 4 |10 23
3 | DneMenTsl Teopun GyHKIMHU. Teopus IpeaeioB 4 8 10 22
4 | InddepeHnmanbHOE HCUUCTICHUE 4 8 10 22
5 | MHTErpampHOe NCUHCIICHUE 4 8 16 28
6 | Auddepenunanpabie ypaBHEHUS I 4 8 16 28
7 | Teopus BepOSATHOCTEH 4 8 16 28
8 | MaremaTuueckasi CTaTHCTKA 4 8 6 15 33
[ToaroTOoBKa K UTOTOBOMY 3a4€T I 20| 20
KOHTPOJTIO HK3aMeH Il 27| 27
BCEI'O: 30 60 12 | 103 | 47 | 252




4.1.2 ConeprxaHue pa3esioB AUCIUILTHHBI (TI0 JEKIUSIM)

tuii. Kimaccnyeckoe u CTaTUCTHYECKOE OMPEIeICHHE BEPOATHOCTH. Anredpa
coObITHH. TeopeMbl CIIOKEHUS U YMHOKEHHUS BEPOSTHOCTEH.

25 | + 3|
HEEA S 3 35| ma
s Er e : % Temsbl u conepxkaHue JIEKIUN 2 a KOH-
a2z |8 £ S| tpons
= R = 2| (IIK)
DJleMeHThI JINHeHHO aaredpbl. Matpulibl, ux Buabl. Onepauu Haja TK1

1 | | marpumamu, ux cBOMCTBa. METOMBI pEIICHUs CUCTEM JIMHEWHBIX alreopa- 2 TK2’
NYECKUX YPABHEHUH.

BexkTopHnas anredpa. BexropHble u ckanspHble BellnuuHbl. [loHsTHE BEK-

1 | | TOPHOIO NpOCTPaHCTBA. JIuHeitHble onepanuu Hal BEKTopaMHu. JInHeiHas 2 TK1,
3aBUCHMOCTb M HE3aBUCUMOCTb BEKTOpOB. CKalIsipHOE, BEKTOPHOE U CME- TK2
LIaHHOE IIPOU3BEICHUE BEKTOPOB.

AHaJIMTHYECKAs TeOMeTPHs Ha IJIOCKOCTH. MeTo KoopInHaT Ha IJI0C-

2 | | xoctu. KpuBble BTOPOro nopsiika: OKpy>KHOCTb, 3JUIUIIC, TuiiepOoIa, na- 2 | TK2
pabona. X reomeTpudecKkrie CBOMCTBA M MIOCTPOCHHE.

JuemeHThI Teopun pynkuuu. [penen pynkunu. beckoneuno 6onpine

3 || 0ecKOHEeuHO MaJible (DYHKIIMH, CBSI3b MEKAY HUMH, HX CBOHCTBAa. OCHOB- 2 TK3,
Has Teopema teopuu npenenos. CpolicTea nepenenos. Ilonarue Heomnpe- IIK1
JICIICHHOCTEM.

3 | Crnenuanbhble npenensl. HenpepbIBHOCTh PYHKIIUM B TOUKE U HA MHOXe- 2 TK3,
CTBE. [IK1
Juddepenunanbuoe ucunciaenue. OcHoBHbIE npaBuiia aAuddepenunpo-

BaHus. [Ipon3BogHas ClIOKHOM 1 0OpaTHO (GyHKIMH. [Ipon3BoaHEIE OC- TK3

4 | | HOBHBIX 31eMeHTapHbIX QyHKIMH. [Ipon3BOIHBIE BRICIIUX MOPSIKOB. Me- 2 HKI’
XaHUYECKUN U TEOMETPUYECKUN CMBICI BTOPOM NpOon3BOAHOMU. [ToHsATHE
muddepernmana GyHKIMH.

4 | [Ipunoxxenue audpepeHnaIbHOro HCYUCIEHUS K UCCIIEJOBaHUIO (yHK- > | K1
005078

UTOro: | 14
HurerpanbHoe ucuncienue. [lousarue nepsoodpaznoit pyukmuu. He- TK1

5 Il | onmpeneneHHBIN HHTETPA: ONIPEACIICHNE, CBOMCTBA, TEOPEMBI CYIIIECTBOBA- 2 HKI’
Husl. Tabnuua unrerpanoB. OCHOBHbBIE METO/Ibl HHTETPUPOBAHMUSL.
3aaun, MPUBOJIALINE K MOHATHUIO ONpeesIeHHOro nurerpaia. Onpenenex-

HBIM MHTETpall, €Ero TeOMETPUYECKUI U MEXaHN4eCKHUi cMbIci. Dopmyna TK1

5 Il | Hetorona-Jleitonuna. CBoiCTBa ONpeeIeHHOr0 HHTErpaja, OCHOBHbBIE Me- 2 HK11
TO/bI MHTErpUpoBaHusl. [IpuiiokeHns onpeeIeHHOro MHTerpaia u 3aJ1auu
TEOMETPHH.
¢ depenuuaibuble ypaBHeHHs1. 3a/1a4k, IPUBOIAIIIE K MOHATHIO T de-
peHLmaIbHOro ypaBHeHus. /{uddepennmanbable ypaBHEHHS IEPBOTO MOPSIKA.

6 1 Teopema cyriecTBOBaHMS U €IMHCTBEHHOCTH pertieHus. 3aaada Komm. Jndde- 2 TK2,
peHLMaIbHbIe YpaBHEHU |-ro mopsiaka ¢ pa3ae’eHHbIMU U pa3IessIIOIMHCS [IK1
nepeMeHHbIMU. JInHeiHbIe uddepentmanbabie ypaBHeHus | nopsaka. Ypas-

HeHus beprymm.
Juddepentmanshsie ypapaenus || nopsaka. Teopema cyiiecTBOBaHUS U €11H-
cTBeHHOCTH perenus. 3anaya Komm. JIuneitnbsie muddepeHumanbHbe ypaBHe- TK?

6 Il | zus 1l mopsaaxa. Teopembl 0 KOHCTPYKIMU OOIIMX PeIIeHNI 0THOPOJHOTO U 2 K 1’
HEOTHOPO/THOTO ypaBHeHU. JIuneitnsle quddepenumansabie ypapaenus | | mo-
psiIKa € MOCTOSITHHBIMU KO PHUIIUEHTAMHU.

Teopusi BeposiTHOCTeH. [IpenmeT Teopun BEpoATHOCTEN U MaTeEMaTHYeE-
7 1" CKOMW CTaTUCTUKH, UX CBsA3b. Ciyuaiinbie coObiTus. Knaccudukarus coObI- > | TK3




228 e 3|
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Cny4aitasie BenmnuuHbl. Kimaccudukarus cirydailHeIX BeTuunuH. OyHKIUS
7 || | PacTpeneneHus. Psin v muioTHOCTH pacripenenenus. YnucinoBbie XapakTepu- s | TK3
CTHKH CIIy4alHbIX BeJIHM4rH. HekoTopble cTaHapTHBIE pacipe/esieHusl.
HopmanbHoe pacnipenenieHue.
OcCHOBHBIC TIOHATHS U 337]a4ll MaTeMaTH4eCKO# cTaTUCTUKHU. BpiGopou-
Hasi ¥ reHepabHasi COBOKYIMHOCTH. OCHOBHBIE TpeOOBaHUs IPU OpraHU3a-
MU BBIOOpKH. MaTeMaTHKO-CTaTUCTHUYECKass 00paboTKa JaHHBIX HAOIIO/Ie-
8 Il | HUSA OHOM CTATUCTUYECKON BETUYMHBI. BapruanoHHbIE pSIbI M UX TEOMET- 2 TK4
pHUuecKasi MHTepIIpeTanus. XapakTepuCTUKN BapUaIlMOHHBIX psaoB. CTaTu-
CTHUYECKOE OLICHUBaHHE NTapaMeTPOB pacrpenenenus. [loHsTre o ToueuHbIx
orieHkax. CoCTOATEIbHOCTh, HECMEIICHHOCTh, 3((EKTUBHOCTb.
WuTepBanpHOE OLIEeHUBaHKUE MapamMeTpoB. JloBepurenbHbI HHTEpBaAT (115
8 1 BBIOOPOYHOM CpeHEl U cpellHe-KBaApaTUIECKOro oTkiIoHeHus). CraTu- > | TK4
cTuyeckasi npopepka runores. [lonstue o kputepusix cornacusi. Kpure-
puii cornacus ITupcona. 3agaya 06 00beMe BHIOOPKH.
UTOI'O: | 16
BCEI'O | 30
4.1.3 TlpakTuyeckue 3aHsATHs (CEMUHAPHI)
o F L
GE E o § Tematuka u cofgepxaHue 3 § DopMBbI
é E L§' % NIPaKTUYECKHUX 3aHATUN § E KOHTPOJIA
o o & | 8 (cemMuHapoB) 20 (TK)
=8eg =2
1 | Omnpenenurenu Il u 1l mopsinka, ux Berancnenus. Pemenue cucrem Jiu- 5 TK1
HEWHBIX ypaBHEHU MeTooM Kpamepa.
1 I Marpuisl 1 1eWCTBUS Hal HUMU. PellieHne TMHEHHbBIX CUCTEM C TIOMO- 5 TK1
HIBI0 MaTPUI]
1, | TK1: « JIuneiinast u BeKTOpHast ainredpay. 1 TK1,
2 ITpsimast Ha IIOCKOCTH (T€OpHUs JAeTCsl Ha MPAKTHUKE). 1 TK2
2 | | IIpsimast Ha MJIOCKOCTH. 2
2 | | KpuBbie BToporo nopsijika: OKpy>KHOCTb, SJUIUIIC. 2 TK2
Kpussie BTOporo nopsaka: rumnepoosna, mapadoa.
2 | | Ilpuem PI'P (TK2): «JIuneiinas u BeKTopHas anredpa. AHaIUTHYeCKas 2 TK2
TeOMETPHUSIY.
3 | | Beruncnenue npenenos. HeonpeneneHHocTH BUIOB (g) (;3;) 2 |TKS, IIK1
o) €]
3 | | PackpbiTe HeonpeneneHHOCTH BUioB |} \— | mo mpaswry Jlommrans. 2 |TK3, IIK1
3 | | CriennanibHBIE TPEICIBI. 2 |TK3, IIK1
3 | | HenpepbIBHOCTh PYHKIIMM B TOUKE U HA MHOYKECTBE. 2 |TK3, IIK1
4 | | Tabnuunoe quddepeHpoBaHue. 2 |TK3, IIK1
4 | | Tabnanunoe nuddepennmpoBanue. 2 |TK3, IIK1
4 | | IIpousBoanas (GyHKIMH, 33JaHHBIX HESBHO U MApaMETPHUECKHU. 2 |TKS, IIK1
MexaHndecKknii 1 TEOMETPUYECKHNA CMBICI MPOU3BOIHOM. [Tpon3BoaHbIE 1 TK3
4 | | u muddepeHnanbl BHICIINX MOPSIKOB. HKI’
TK3: «Ilpenen n npousBoaHas GyHKITUN 1
HUTOTI'O: | 28




< 8 . %2
ai E - g Temartuka u conepxanue 3 § Dopmbl
g E LE % MIPaKTUYECKUX 3aHATUN § E’ KOHTPOJISL
g E E 3 (cemMuHApOB) = § (TK)
9) Il | TabnuuHOE MHTETPUPOBAHUE. 2 |TKI, IIK1
5 1" dopmyiia HHTErpUPOBAHUS 110 YacTAM.MeTo/| 3aMeHbI IEpEMEHHOI B He- 2 |TKI, TIKI
OIIPE/ICTIEHHOM UHTETpAJIE.
5 1" Beruncnenue OIpEJENICHHOrO HHTErpaja. WHTerpupoBanus Mo 4acTsaM U 2 |TKI, TIKI
METOJ] 3aMEHBI IEPEMEHHON B ONPEAECICHHOM HHTErpalle.
[TpunoxeHne onpeaeneHHOro NHTerpaa u 3aJaud FeOMETPUM: BbIYHCIIE-
5 TR IUI0INaAeH IIOCKUX GUryp 1 00beMoB Ten BpauieHus. HecodcTBen- > |TK1. TIK1
Hble uHTerpansl (Teopus naercs Ha IPaKTHUKE). ’
ITpuem 13 (TK1): «HeonpeneneHHbIH 1 onpeneeHHBIN HHTETPaJIbDy.
6 1 Juddepennnansupie ypaBHeHHS | TOpsaKa ¢ pa3aeIeHHBIME U Pa3Ies- 2 |TK2, TIK1
IOLIMMHUCS IEPEMEHHBIMU.
6 " Jlunetinsie nupdepennuansapie ypaBaenus | mopsiaka. 1 TK?. [IK1
Jluneitabie ogqHoponuelie quddepennmansubie ypapuenus |l nopska. 1 ’
6 Il | Jluneiinsle HeoHOpOAHBIE MU PepeHnmanbHble ypaBHeHus |l mopsiaka. 2 |TK2,IIK1
Jluneitnble HeogHOpOIHBIE T depeHnransubie ypaBHeHnus |l mopska. 1
6 Il | TK2: « Iuddepenunansusie ypasaenus | u |l mopsaxos» TK2, [IK1
1
7 1 DneMeHThl KOMOMHATOPUKH (TIOBTOPEHHE U3 IKOJIBHOTO Kypca MaTeMa- > | T3
tuku). Cinyqaiinbele coObiTus. Kitaccuueckoe onpeienenue BeposSTHOCTH.
TeopeMsbl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEH. 1
7 Il | Cxema noBTOpHBIX HcnbITaHui, (hopmyina bepnysu (Teopus naercs Ha TK3
IIPAKTHKE). 1
Crnyuaiinble BennuuHbl. [luckpernslie ciyyaiinbie Benuuunsl (JJCB).
7 Il | ®ynkuus pacnpeaenenus JJCB. Beiuucnenne MaTeMaTHueCKOTO OXKUAA- 2 TK3
HUS, IUCTIEPCUU U CPEHETO KBajgpaTtuyeckoro otkiaoHeHus JICB.
HenpepsiBable ciaydaiinbie BenuunHbl (HCB). dyHnkuus pacnpeneneHus 1
U TI0THOCTh QyHKIUK pacnpenenenus HCB. Beiuucnenne matemaruye-
7 Il | ckoro oxxugaHus, AUCHEPCUHN U CPETHETO KBAPATHUYECKOTO OTKIOHEHHUS TK3
HCB.
TK3: « Teopus BeposiTHOCTEN». 1
8 I [TepBuunas 00paboTKa JAHHBIX HAOJIOIEHUS OJTHOM CTaTUCTHYECKOMN Be- 2 TK4
JIUM4KHbL. BapuanmoHHbIE psabl 1 UX TEOMETPUYECKas HHTEPIIPETALIHSL.
Craructuieckoe OLleHUBAHNE NTapaMETPOB PACIPEICIICHUs: CPEIHSS BbI-
8 Il | GopouHnasi, BEIOOpOYHAS AUCTIEPCHSI, CPEIHEE KBAIPATHIECKOE OTKIIOHE- 2 TK4
Hue, K0dhPUIMEeHT BapHalluy, aCUMMETPUS U SKCIIeCC.
8 I I/IHTepBanLHvoe OLICHHBAHHE TTAPAMETPOB. JloBepuTenbHBIN HHTEPBAT (114 2 TK4
BBIOOPOYHOH CpeiHel U CpeHe-KBaIpaTHYECKOT0 OTKIOHEHHUS).
CraTucruyeckasi nposepka runore3. [loHsaTue o KpuTepusx coriaacusl.
8 Il | Kputepuii cornacus [Tupcona. 3agada 06 o0beme BEIOOPKH. 2 TK4
[Tpuem PI'P (TK4): «MaTemaTHueckas CTaTUCTHKA.
UTOT'O: | 32
BCEI'O: | 60

4.1.4 JIabopaTopHble 3aHATHA

He npenycmorpeHo.




4.1.5 CamocTosTenpHas paboTa

< B - K
= e = ) OHTPOJIb
§ E sl 8 Buael u conepxanue S F)  BBIIOJIHEHUS
asgl 2 CaMOCTOSITENIbHOW PabOThI CTYACHTOB 2 é paboThI
28 al ° = 8| (UK, TK, HK)
N3ydenue Teopetnyeckoro Mmarepuaia. [loaroroBka K npakTu-
YeCKUM 3aHsATUsIM. BrinmoaHenne gomamgero 3aganus. Iloaro- TK;

1 | | ToBKa kK KOHTpONBHOU padoTe Nel «JIuHeiiHast u BeKTOpHAs aj- 12 TK>

reopa» (TKj)
Beimonnenue 1-ro, 3-ro 3aganuii PI'P Nel (TKj)
N3yuenne Teopernueckoro marepuaina. Iloaroroska k npaxkru- TKy

2 | | yeckum 3aHgaTUAM. BEIIOJIHEHNE JOMAIITHETO 3aaHus. 14 TK,
Beimonnenue 4-ro, 5-ro 3aganuii PI'P Nel (TKS)

N3yuenue Teopernyeckoro Mmarepuaia. [loaroroBka K npakTu-
YECKHUM 3aHATUSIM. BBITIOTHEHNE TOMANTHEr 0 3aaHusl. 11K,

3 | | [loaroroBka k koHTpoJBHOU padoTe Ne2 «IIpenen u npoussos- 10 TK3
Hast Gpynkiuny (TK3).

IToaroroska k koswmoksuymy Nel (ITK;)
N3yuenue Teopernyeckoro Mmarepuaia. [loaroroBka K nmpakTu-
YEeCKUM 3aHITHSIM. BelnoaHeHe JoOMaIlHErO 3a1aHusl.

4 | [ToaroroBka k koHTpoJBHOU padoTe Ne2 «IIpenen u npoussos- 10 IIK;
Hast Gpynkiuny (TK3). TK3
[ToaroroBka k koyutokBuymy Nel (T1K;)

[ToaroroBka K UTOrOBOMY KOHTPOJIIO, 3a4€T 20 HK
HUTOT'O: | 66
N3yuenue Teopernyeckoro Mmarepuaia. [loaroroBka k nmpakTu-
YyeCKUM 3aHATHUSIM. BeImoTHEHnEe JOMAaITHETO 3aJaHus.
T1K,

5 Il | Bemonunenne /13 o teme: «HeomnpeneneHHbie U onpeeineH- 16 TK
Hbie uaTerpans (TK;) !
IToaroroBka k Ko/utokBruymy Ne 1 (ITK;)

N3yuenue Teopernueckoro Mmarepuaia. [loaroroBka k npakTu-
YeCKHUM 3aHATHSIM. BBITIOTHEHNE TOMANTHEr 0O 3aJaHusl. 11K,

6 Il | [TogroToBka k KOHTpoOJIbHOM padboTe Nel «JluddepeHunanbHbie 16 TK>
ypasuenusi» (TK3).

IToaroroBka Kk kKoutokBuymy Ne 1 (TIK3)
N3yuenue Teopernueckoro Mmarepuaia. [loaroroBka k npakTu-

7 || | SECKUM 3aHATHAM. BI)IHOJ'IHUCHI/IG JIOMaIITHEero 3aJlaHusl. 16 TK3
[ToaroroBka k koHTpoabHOU padoTe Ne2 «Teopust BeposiTHO-
creii» (TK3).

N3yuenune Teopernyeckoro Mmarepuana. [lonroroBka k nmpakTu-
YyeCKUM 3aHATHSIM. BEIoTHEHHE JOMAaITHETO 3aJaHus.

8 ] 21 TK,4
Bremosmraenne PI'P o Teme: «MaTteMaTndeckass CTaTHCTHKAY
(TK4)

Il | [TogroroBka K H”TOrOBOMY KOHTPOJIIO, IK3aMeH 27 K
HUTOTI'O: | 96
BCET'O: | 162




4.2 3aouHas popma oOyueHust

4.2.1 Paznensl (TEMbI) TUCHUTLIAHBI M BUBI 3aHATHI

Bugp! yueOHoi paboTh 1
TPYAOEMKOCTH (B 4acax)
ayIUTOPHBIE CPC

HaunmenoBanue
pasnena (TeMbl) JUCITUILIHHBI

Kypc
Jlexun
(ceMuHapbI)
Kypcosoii I1/ P,

PI'P, pedepar, Koump.
HTtoroBblii KOHTPOJIL

Jlabopar. 3aHsTHS
[pakTud.3aHATHS
Hpyrue Buasr CPC

Hrtoro

AHaJIuTHYECKas FeOMETPHUsI I

49

OneMeHTsl Teopun GyHKUUU. Teopus mpeesios.
Juddepennmanpaoe ucurcaeHne

50

I/IHTeI‘paJ'ILHOC HCYHCIICHHUC |

Nl NN

49

Junddepenunanbabie ypaBHEeHUS | -

46

aglbhw N (-

Teopust BeposaTHOCTEN. MaTemaTnyeckasi CTaTUCTKA. | 2

WINN] w [N
Ao OO O
o
o

49

[ToaroroBKa K HTOrOBOMY
KOHTPOJIIO 9K3aMEH | 9

3a4eT -

BCET'O: 8 12 | 23 1200 9

252

4.2.2 ConeprxaHue pa3esioB AUCIUILTUHBI (TI0 JICKITUSIM)

No paznena

JIACIUTLIN-

HBI U3 Ta0I.

421
Kypc

TeMbl U coiep:kaHue JIEKLHUH

Tpynoem-
KOCTb (4ac.)

AHaauTH4eckas reomerpusi. Meron koopauHat. [loHstne o0 ypaBHEHUSAX JIMHUI
Ha IJIOCKOCTH. Pa3imyHble BUABI YPAaBHEHHMM NPSIMOM HA IUIOCKOCTH. YTOJ MEXAY
OpsSMBIMHU. Y CIIOBHUS TapajieIbHOCTH W MEPHeHIUKYISIPHOCTH MpsAMbIX. OOIee
ypaBHEHHE KpHUBOW BTOporo mnopsiaka. OKpyXKHOCTb: KaHOHMYECKOE YypaBHEHHE
OKpYXHOCTH; OCOOEHHOCTH OOIIEr0 YpaBHEHHMS, ONMCBHIBAIOIIETO OKPYXHOCTb. OIl-
JIMIIC, €ro KaHOHWYECKE ypaBHEHHE; HcciIeJ0BaHue (DOPMBI 3IUIMIICA IO €r0 KaHOHU-
4eCcKOMY ypaBHEeHHUI0. [ unepOosa: nmocrpoeHue runepOosibl 0 KAHOHUYECKOMY ypaB-
HEHUIO; aCUMNTOTHI runepOoitel. [lapabosna: pa3znuunbie BUbI Tapadot.

JiaemenThl Teopun ¢(yHkuuu. Teopusi npeaesoB. DyHKIHMSA, CIOCOOBI 3adaHHA
bynkyK, Kiaccuukauus (QYHKIHMA, OCHOBHBIE CBOMCTBA. CIIOKHBIE M OOpaTHbIE
¢ynkuuu. IIpenen GyHKIMU B TOYKE, €ro reoMeTpuyeckuii cMbici. OmHOCTOpOHHHE
npezenbl. TeopeMa o cyliecTBOBaHMU Mpezena (GyHkuuu. beckoneuno manbie u Oec-
KOHEUYHO OoJblMe (QYHKIMH, UX cBoMcTBa. OCHOBHAs TeopeMa TeopuH npenenos. Teo-
peMsl o npenenax. [lepolii 1 BTOpoii crienuanbHble npenensl. HempepbIBHOCTD QyHK-
iy B Touke. [Ipuparenue aprymenTa u npupaiienue GyHKIUU, UX T€OMETPHUYECKUMA
cmblci. Bropoe ompenenenne HenpepbiBHOCTH. JAuddepeHunanbHoe MCUYHCICHHE.
Onpenenennie MpOU3BOJHOM, €€ TEOMETPUUECKUM M MEXaHUUYECKUI CMBICIL. YpaBHe-
HUS KacaTeJIbHOM W HOPMAJIM K TUTOCKOW KPUBOM B 3aaHHON Touke. CBsi3b auddepen-
LIUPYEMOCTH U HeNpepbIBHOCTH (pyHKIMH. [Ipon3BOAHAs CyMMBI, Pa3HOCTH, ITPOU3BE-
JeHust 1 yactHoro (pyHkiui. [IponsBoaHbie cioxHOW 1 oOpaTHON (yHKIM. Tabmmia
npou3BoAHbIX. [IponsBoaHble BeIcMX nopsaakoB. Juddepenunan ¢ynkiwu, ero reo-
METPUYECKHUIA CMBICIL.




s8¢ £ 3
HE & g . g 5
a % g g ? Tembr u COACPIKAHNE JICKTUN % ﬁ
s £ 2 i
HNuTerpanbHoe ucumnciaeHue. IlepBooOpa3sHas M HEONPEAEICHHBIM HHTErpa.
CaoiicTBa HeolpeaeIeHHOro HHTerpaita. Teopema cymiecTBoBaHus. Tabiuia UHTe-
rpanoB. Tabin4yHoe (HEMOCPEICTBEHHOE) WMHTErpupoBaHue. MHTerpupoBaHue Io

3 | | HacTam. Metoa 3aMeHbl IIepeMeHHOW. 3ajauu, MPUBOASILKE K MOHSATHIO OIpEje- 2
JeHHoro uHTerpana. MurerpanpHas cymma. OnpezaeneHHbiii uaterpai. ['eomerpu-
YECKUIl CMBICII ONpPENENeHHOro uHTerpaia. CBONCTBA OINpPENEIEHHOIO HMHTErpaia.
®dopmyna Herotona-Jleitonuma. [IpumokeHus: onpeneeHHOro HHTErpajia K 3aga4am
TEOMETPHH.

Teopusi BepositHocTeil. Cryuaiinbsie coObiTHs. Knaccudukanus codsituii. Knaceu-
YECKO€ M CTaTUCTUYECKOE OIPENENIEHUsI BEPOSTHOCTH. Anredpa coObiTuii. Teopembl
CIIOKEHHS M yMHOXeHus1 BeposiTHocTel. Cirydaiinble Bennuunsel (CB). Kinaccuduka-
st CB, cnocoObl ux 3amanus. YHCIOBbIE XapaKTEPUCTUKHA HETPEPBHIBHBIX U JHC-

5 | kpetHbix CB. HopMmansHoe pacnpenenenue. MaremaTu4deckasi crarucrka. [lpen- 2
MET ¥ OCHOBHBIE 33J]Jaud MaTeMaTHUECKON CTaTUCTUKU. BbIOOpOUHas U reHepanbpHas
COBOKYITHOCTH. BapuanuonHele psiibl U UX reomerpudeckas uHrepnperanus. Oc-
HOBHBIE CTATUCTUYECKHUE IOKa3aTeau BbIOOPKU. [IOHATUS O TOYEUHOM U HHTEP-
BaJIbHOM OLIEHMBaHUU napameTpoB. IIpoBepka cratuctudyeckux runores. Kpurepuit
cornacus Ilnupcona (XZ—KpHTepHﬁ).

Hroro: | 8
4.2.3 TlpakTuueckue 3aHsTus (CeMUHApHI)
SRS S
SE<| o TeMaTuKa U CONEPKAHNE 5 S
g E ‘§ 3 MPaKTUYECKUX 3aHATUN é;
o O & (cemuHApOB) YRS
= &g -

1 | AHagnTH4eckas reomerpus. [Ipsmas Ha mockoctu. Kpusele BToporo nopsijaka: 2

OKPYKHOCTb, 3JUIMIIC, TUIIepOoIia, napaboJa.
Beruncnenne mpenena  (yHKuuM. Packpeithe  HEONpeneleHHOCTEH  BUa
2 I 0 0 3
— |u| — |. Tabnuunoe AudpepeHMpoBaHUE.
e}
Heonpenesennslii nHTErpaJ, TabinyHoe uHTerpupoBanue. [lpunoxxenue onpene-

3 | | TeHHOr0 MHTerpaJa K 3aj7a4aM reOMETPUH: BBIYUCICHUE TUTOIAAe U 00beMOB Tel | 2
BpallleHus.

4 | Jnddepenunaibuble ypaBHeHHs | IOpsiiKa ¢ pa3aesOUMMUCS IEPEMEHHBIMU. 9

Jluneitasle nuddepennmansusie ypaHenus | nopsaka.(Teopus naeTcst Ha MpakTUKe).
Teopusi BeposiTHocTeli. Ciyuaitabie coObITHs. Kilaccuueckoe onpeneneHue Bepo-

5 | | ATHOCTH. TeopeMsbl CI0KEHHUSI 1 YMHOXEHUSI BEPOSITHOCTEU. J[MCKpEeTHBIE CiTydail- 5
Hble BennunHbl (JICB); pan pacnpenenenus [ACB, ¢ynkuus pacnpenenenus JCB,
YHCIJIOBBIE XapaKTEPUCTHKHU.

MaremaTtuyeckasi cratucrka. [lepBuunas oOpaboTka pe3yJabTaTOB HU3MEPECHHI.

5 | | Bapuanuonusie psiiel 1 ux rpadudeckas narepnperanus. OcHOBHbIE cTatucTuye- | 1
CKHe moka3arenu psaoB. [IpoBepka cTaTHCTHYECKUX THIIOTES.

Hroro: | 12

4.2.4 JIabopaTopHbIe 3aHATHS
He npenycmotpeHo.




4.2.5 CamocTosTenpHas pabora

10

g 2
RN 3
L s < ~
= B o B g 5
5B o & Wbl U COACPKAHHUE 5 3
< )
59 % CaMOCTOSITETFHON PaOOTHI CTYIEHTOB o 5
g 2 Y >
N3ydeHue TeopeTHyecKoro Marepralia ¢ IoMOILIbIO Kypca JEKIUIA U PEKOMEHJOBaH-
15 | HOU JIUTEpaTypHI. 200
[ToaroroBka Kk MpakKTUYECKUM 3AHATHUSM.
BrlirorHeHHE COOTBETCTBYIOIMNX 3a/IaHUM KOHTPOJIBHOU PabOTHI. 23
Hroro: | 223
[ToAroToBKa K HTOrOBOMY KOHTPOJTIO (9K3aMEH) 9
Bceero: | 232

4.3 CooTBeTcTBHE KOMIIETEHIUI, (POPMHPYEMBbIX IPH U3YYEeHHH TUCHUILINHBI, H BUI0B 3a-

HATUI
Bunpl 3ansTuii
Ilepeuenp Ha6oPaTo NPAKTUYECKHE KII, KP,
KOMITCTCHIHH JIEKIUN PATOPHLIC | - o umapekue) PIP, Ped., CPC
3aHATHUS
3aHATHS Kontp. pabora
OIIK2 + + + +
5. OBPASOBATEJIBHBIE TEXHOJIOI'MU HHTEPAKTUBHOI'O OBYUYEHMU S
[IpakTuaeckue/ Jlaboparop-
Mertobl, GOopMBI Jlexmuu (gac) CEMUHAapCKue Hble 3aHsATUs | Bceero
3aHATHA (Jac) (dac)

«Bueo npe3eHTas» € HOCIEAYIOIIM 6 6
00CyXICHUEM
«Bupaeo npesenrauus», «Mo3rooi
HITYPM», peau3anys pueMa — aHaJOTHs 2 2
(kax B MpenbIIyIIeM puMepe).
«Buneo npesenTanms» (JEKIKS C 3apaHee 4 4
0OBSBJICHHBIMI ONIHOKAMH ).
«MO3roBoif ITYpM», peann3alus npre-
MOB — MHBepCHs (cenai HaobopoT) 1 6 6
aHayorus (KaK B MPEeIbLAYIIEM [IPHMEpE).
« TpeHuHr».
«KOJIIeKTHBHOE pelIeHne TBOPIECKHUX
3alaHui».

WTOoro MHTEpaKTUBHBIX 3aHATUN 12 18 30

6. IEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUS OJS1 CAMOCTOSI-
TEJIBHOU PABOTbBI OBYUYAIOIUXCSH (npusodamca yuednvie, yueono-wemoouueckue eHym-

PpuUsy306cKue u3zoanus)

1. Meroauyeckue pEKOMEHIAIMU TI0 OPTaHMU3AIlMU CAMOCTOSATEIHLHON pabOThl OOyJaromuxcs B
HUMU [AT'AY [DnexTpoHHBIH pecypce] : (BBen. B aeiicTBue npuka3oM aupektopa Nel06 ot 19
utoHs1 20151.) / HoBouepk. mux.-menmuop. uH-T Jlonckoit ['AY.-Onextpon. nan.- HoBouep-
Kacck, 2015.- Pexxum mocryma: http://www.ngma.su.



http://www.ngma.su/

11

N

. Jlozéunenxo, O.JI. Jluneitnas u BektopHas anreOpa. AHanuTrueckas reomerpus [Tekct] : meron.
yKa3. K BBIN. pacd.-rpad. padoTsl [ms ctya. 1 kypca Bcex Hampari. OakamaBpuata] / O. JL.
Jlorsunenko, M. B. Kysnenosa ; HoBouepk. roc. menuop. akaj., kad. marematuku. - HoBo-
yepkacck, 2012. - 45¢. (80 ak3.)

3. Jlozeunenko, O.JI. Jluneiinas u BeKTOpHas anreOpa. AHAIMTHYECKAs: TeOMETpUs [ DIEKTPOHHBIHI
pecypc] : MeToA. yKa3. K BbII. pacy.-rpad. paboTsl [ cTya. 1 Kypca Bcex Hampasi. Oaka-
naspuara] / O. JI. Jlorsurenko, M. B. Ky3uenoBa ; HoBodepk. roc. menuop. akas., kad. Ma-
tematuku. - HoBouepkacck, 2012. - DnektpoH. naH.- HoBouepkacck, 2012. — XXM/JI; PDF;
4,18 Mb. — Cucrem. TpeboBanus : IBM PC/ Windows 7. AdobeAcrobat 9. — 3ari. ¢ skpaHa.

4. bapvuunuxosa E.B. Matematuka. MaTtemaTnyeckas ctaTucTuka [ TeKCT]: METOI. yKa3. K BBIIL.
pacu.-rpad. padotsl/ E.B.bapeiaukosa; HoBodepk. roc. Menuop. akaj., kad. MaTeMaTUKH.—
HoBouepkacck, 2012.— 61 c. (80 3k3.)

5. bapvuunuxoea E.B. Maremaruka. MaremaTnueckasi CTaTUCTHKA [DJIEKTPOHHBIN pecypc]: METof.
yKa3. K BbII. pacy.-rpad. padotsl/ E.B.bapeinukosa; HoBouepk. roc. menuop. akaj., kad. mate-
MaTHKH.— DJIeKTpoH. f1aH. - HoBouepkacck, 2012.— XKM/I; PDF; 1,07 Mb. — Cucrem. TpeGoBa-
aust: IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ sxpana.

6. Bbawmnaxk, U.M. Maremaruka [Tekcr]|: yueb. mocobme it cTya. 3aod. (Gopmbl 00yd. Bcex
HarnpasieHuit / .M. bamnsk, O.H. Macnak; HoBodepk. roc. Mmenuop. akaa. — HoBouepkacck,
2013. — 178 ¢ .(45 7k3.)

7. bawnak, H.M. Matematuka [DJeKTpOHHBIA pecypc]: yueb. mocobue i cTyd. 3a04. Gpopmbl

o0yu. Bcex Hanpasienuii / .M. bamnsk, O.H. Macnak; HoBouepk. roc. menuop. akan. — Ho-

Bouepkacck, 2013. — DnekrpoH. naH.- HoBouepkacck, 2013. — )KM/I; PDF; 4,18 Mb. — Cu-

creMm. TpeboBanus : IBM PC/ Windows 7. AdobeAcrobat 9. — 3ar. ¢ skpana.

7. ®OHJ ONEHOYHBIX CPEACTB J1JIs1 KOHTPOJISA YCIIEBAEMOCTH U ITPOBE-
JEHUA MTPOMEXYTOUYHOMN ATTECTALIMA OBYYAIOIUXCS IO JUCIHUITIIUHE

Jucuummza «MaTtemaTtnkay n3ydaercs JBa ceMecTpa.
OneHouHBIE CpeJICTBA Il KOHTPOJISI YCIIEBAEMOCTH MO JUCHUILINHE «MaTemMaThKa
6 | cemecmpe cooeprcam:
- 1 pacueTHO-rpaduueckyro paboTy o treMe «JIuHeitHas u BekTopHas anreOpa. AHaIUTHYECKas
reometpus» (PTP Ne 1) (TKy)
- 2 KOHTPOJIbHBIX PaboThI (Tekymuii koHTposb: TK; u TK3)
- 1 KooKBUYM (TIPOMEXKYTOUYHBINH KOHTpOIB: 1K)
HToroBslii KOHTPOJIb — 3a4eT.
6o |l cemecmpe cooepicam:
- 1 pacuerHO-rpaduueckyro padoTy mo Teme «Maremarnueckas cratuctuka» (PTPNe 2) (TKjy).
- 2 KOHTpOJIbHBIE PabOTHI (TeKymmii KoHTpoib: TK; n TK3)
- | uHIUBHIyaTbHOE TOMAaIIHee 3a7aHue (TeKkyuuit KoHTposb: TK;)
- 1 KoTOKBHYM (TIPOMEKYTOYHBIH KOHTpOIb: [1K1)
HTOrOBBIN KOHTPOJIb — IK3aMEH.

| CEMECTP

Bonpocsl k 3a4ety no jucuunianae «MareMaTuka
| kypc, 1cemecTp

1. Marpunsl: onpenenenue, pa3Mep MaTpulsl. PaBeHCTBO MaTpull, BUIbI MATPHII.

2. JIuneiiHble onepanuu HaJ MaTpUILIaMH, X CBOICTBA.

3. YMHOXXEHUE MaTpHLl, €r0 CBOUCTBA.

4. TpancnonupoBaHue marpuil. OOpaTHas MaTpulla: ONpeNeIEHUE, TeOpeMa CyLECTBOBAHMs, IPAaBUIIO
HaxoxacHus (N=2).


file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
file:///I:/Литература/Очное/Методические%20указания/2012/Логвиненко%20О.Л.%20%20Метод%20указан%20к%20РГР,%202012.doc
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5. CucteMbl TMHEHHBIX aIreOpanyecKuX YpaBHEHHIl: OolpesieneHne, peleHne, COBMECTHbIE, HECOBMECT-
HbIE, ONPE/ICTICHHbIE, HEONPEIEICHHbIE, YKBUBAICHTHBIC.

6. MarpuyHas 3amuch KBaJpaTHBIX CUCTEM JHMHEWHBIX YPAaBHEHMIA; pPEUICHWE KBAJPATHBIX CHCTEM JIH-
HEHHBIX ypaBHEHUH C MOMOIIBI0 00pPaTHOM MaTPHUIIHL.

7. Onpenenureny BTOPOrO U TPETHErO MOpsAIKa (ONpeesieHue, paBuila BBIYUCICHUs). MUHOp U anred-
panyecKkoe JI0NOJIHEHUE.

8. Pemenne kBapaTHBIX CHCTEM JIMHEWHBIX ypaBHEeHUH 10 hopmynam Kpamepa.

9. BekTopsl: omnpenenenue, Moyib, HarpaBinenne. Kinaccugukanus BekTopoB. JInHeiHbIE onepauy Haj
BekTopamu. KoopnuHatel Bektopa. JIuHelHble onepanun HaJl BEKTOpaMU B KOOPJIMHATHOM (opme.

10. CkanspHoe npou3BelE€HUE IBYX BEKTOPOB: OINpE/EIEeHUE, ero cBoicTBa. Bhluncienue ckaasipHOro
IPOM3BEACHUS B KOOPAUHATHOW (hopme. MeXaHNUECKUI CMBICI CKAJIIPHOTO TIPOU3BEICHHUSL.

11. BexTopHOe Ipou3BEACHUE ABYX BEKTOPOB: ONpEIEIIEHUE, CBONCTBA. BhluncieHne BEKTOPHOIO Mpo-
U3BEJICHUs B KOOpAMHATHOM ¢opme. ['eomeTprueckuil 1 MEXaHUYECKHH CMBICIIBI BEKTOPHOI'O IIPOMU3BE-
JICHUS.

12. CmemanHoe MPOW3BENCHHE TPEX BEKTOPOB: OIpE/eNiCHHE, BHIYUCICHWE B KOOPAMHATHOW (hopme.
['eomeTpuueckuii CMBICT CMEIIAHHOTO IPOM3BENICHUSL. Y CII0OBHE KOMIIAHAPHOCTU TPEX BEKTOPOB.

13. OObwee ypaBHeHue npsimoil. MccinenoBanue o0Iero ypaBHeHus: npsMoil. YpaBHeHUe NpsiMOM C yr-
JOBBIM KO3 (QHUUHUEHTOM. YpaBHEHHE NPAMOH, MPOXOJAIIeHd uepe3 3aJaHHYl0 TOYKY B 3aJaHHOM
HalpaBJieHUU (ypaBHEHUE MyYKa MPSAMBIX). Y paBHEHHE MPSIMON, MPOXOASIIEH yepe3 ABe 3aJaHHble TOY-
14. BzaumHOe pacnoioKEHHE JBYX HPSAMBIX Ha IUIOCKOCTH: YIroJ, YCIOBHE MapajuleIbHOCTH, YCIOBHE
HEepHEHIUKYISAPHOCTH.

15. KpuBbie BTOpOro mopsjka: omnpenaeieHue, ooiiee ypaBHeHHE BTOpoil cTteneHu. OKpyKHOCTb: Ompe-
JIeJIeHne, KaHOHMYecKoe ypaBHeHue (BbIBOJ). OCOOEHHOCTH OOIIEro ypaBHEHHsS] BTOPOM CTENEHU IS
OIIpeIeNIEHUs] OKPYKHOCTH.

16. Dnnunc: onpezneneHue, KAHOHUYECKOE ypaBHEHHE, TIOCTPOCHHUE.

17. T'unepbona: ompenesneHne, KAHOHUYECKOE ypaBHEHHE. ACHUMIITOTHI runepoOonsl. PaBHoOOYHAs TH-
nepboa.

18. IlapabGomna: ompeneneHue, BEIBOA KAaHOHUUYECKOTO ypaBHeHUs. Pasnuunble ¢popmbl mapabosibl, UX Ka-
HOHUYECKHE YpaBHEHUs, KOOPJUHATHI (DOKYCOB, YpaBHEHHS JUPEKTPUC, UEPTEXKH.

19. Omnpenenenne ¢pynkumu y=f(x), ee obmacTu omnpeaereHnus U MHOXecTBa 3HaueHn. CrocoOsI 3a1a-
HUs QYHKIUH.

20. Ipenen ¢yHkumu, ero reomerpuueckas uHTepnperanus. OIHOCTOpOHHHUE Mpeenbl GpyHKIuu. Teo-
pPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH Ipezena (pyHKIUH.

21. Tlpenen GpyHKIMU HAa OECKOHEYHOCTH, OECKOHEUHBIN mpenen GyHKIHHA B Touke. [loHATHS OeckoHed-
HO MaJIbIX U OECKOHEUHO OO0JIbIION (PYHKIIMU U CBSI3b MeXAy HUMHU. CBOlCTBa OECKOHEYHO MajbIX U Oec-
KOHEYHO OOJBIINX (GYHKIUH.

22. OcHOBHas TeopemMa TeOpuH npenenoB. Teopemsl 0 npeaenax.

23. TlepBblil 1 BTOPOH CHICIIMATILHBIC TTPEIEIBI, CIICACTBUS.

24. OmnpeneneHre HeNpepbIBHOCTH (GYHKIWU y=f(X) B TOUYKe M Ha MHOXKecTBe. TOUKM pa3pbiBa U WX
kiaccu¢ukanus. HenpepblBHOCTh 37€MEHTapHBIX (DYyHKIMHA. ApudmeTndeckue omnepanuu HaJ Hempe-
pbIBHBIMU (pyHKIMsAMU. [Ipupanienue aprymenTa u npupaiiesue ¢pyHkuun y=f(x). Onpenenenue Henpe-
PBIBHOCTH (YHKIIMH HA «SI3bIKE MPUpPAIIEHUI.

25. Omnpenenennie nponsBogHoi ¢yHknuu y=f(x). OOmiee nmpaBmiio OTHICKaHUS TMPOU3BOTHOW. ['eomeT-
PUYECKUN U MEXaHUYECKUU CMBICI IIPOU3BOJIHOM.

26. YpaBHEHUs KacaTeJIbHON M HOpPMaJIU K IUIOCKOCTH KpuBoi. Heo6xonumoe ycnosue nuddepeHuupy-
emoctu. [Ipon3BoHas CoKHON QYHKIIMH.

27. OcHOBHBIC MTpaBwIa TUGGHEPSHIIMPOBAHUS: y=U£V,y=U -V, y=U/V.

28. BrBog popmyi nnq)q)epeﬁunpOBaHm y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

29. TlpowusBomHas GyHKINU 3alaHHON TTApAMETPHUYECKH M HESIBHO.

30. duddepennuan ¢pynkuuu y=f(x), ero cBsa3p ¢ npupamienueM ¢yHkuuu. [IpaBuno oTsickaHus nud-
depennuana. ['eomerpuueckuii cmpica quddepeniuana. MaBapuanTHOCTH (opMbl Auddepennnana.

31. TIpowmsBoanbie U AuQQepeHIHaTbl BEICIINX MOPSIIKOB QyHKIHH y=f(X). MeXaHH4eCKHil CMBICI BTO-
pO# IPON3BOTHOM.

32. Tlpasuio JlonuTans.

33. Bospacratomniue, yosiBatone (GyHKIHUU: onpeneseHus, Bus rpadgukoB. HeoOxoanmoe ycinoBue BO3-
pacranus (yoeiBanusi) pynkiuu y=f(x). Jloctatounoe ycioBue Bo3pactanus (yObiBaHUs ) DYHKITHU.
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34. Omnpenenenne TOYKH Makcumyma (MuHUMYMa) pyHakuu y=f(x). Heo6xomumoe ycioBue CyIiecTBo-
BaHMs dKcTpemMyMma GhyHKuH y=f(x). OnpeneneHne KpuTHIECKo Touku 1-oro poaa. JloctaTounslie ycio-
BUS CyHIeCTBOBaHMA 3KcTpemyma QpyHKuuu y=f(x). IIpaBuio oTbickaHWs WHTEPBAIOB MOHOTOHHOCTH H
IKCTpeMyMOB (pyHKIHH y=f(X).

35. Ompenenenrie BBHITYKIOCTH (BOTHYTOCTH) rpaduka ¢pyHKiuu. HeoOxomaumoe ycioBue BBIMYKIOCTH
(Bornytoctn) rpaduka ¢yHkumm y=f(x). JlocraTo4yHble yCIOBUS BBITYKIOCTH (BOTHYTOCTH) rpaduka
bynkunn y=f(x).

36. Ompenenenue Touku neperunda. Heobxonmmoe yciioBue CyIIECTBOBAHHUSI TOYKH Iepernda rpaduxa
¢ynkuuu. OnpeneneHne KPUTUISCKONH TOUKH 2-0r0 poja JlocTaToYHbIe YCIOBHS CYIIECTBOBAHUS TOYKH
neperuba rpaduka ¢pyHkuuu. [IpaBuino OThICKaHHS MHTEPBAJIOB BBITYKIOCTH, BOTHYTOCTH M TOYEK Tepe-
ruba rpaduka pynkuun y=f(x).

37. AcUMNTOTHI KPHUBOW: ONpeACNiCHUE, BUIbI ACHMIITOT. YPABHCHHS BEPTHKAIBHBIX W HAKIOHHBIX
ACHMIITOT.

Tunopoii BapuanT oujiera 1ias caadu 3adera (UK)
mo qucuunianae «Marematuka» | kype, 1 cemecTp

|. OT™MeTHTE IPaBWIbLHBII HOMEP 0TBeTa B rpade «BapuaHThl 0TBETOBY

Ne bamn bamn
BOIIPO- Cozepkanue BOIpoca BapuaHThl OTBETOB
e BOIIpOCA | OTBETA
. -2 3 4 1) npsMoyroasHON
1 CIM MATPHUA UMECT BUIL | , o o [»TO | 2) tpeyromHoit 1
3) xBagpaTHOM
OHa SIBISIETCS 4) pactmpeHHof
Ecnu ucnonn3oBath popmynsr Kpamepa mis 1)2 2)-2
HAXO0XICHUS PEIICHHS CHCTEMBI YPaBHEHUI 3)1 4)-1
2 3%, + 2%, =1 2
! 27, TO 3HAYEHME X, PABHO:
5% —6x, =17’
Jlanst Bextopsl @ u b . Uucio, paBHoe npous- | ) BEKTOPHBIM NMPOU3BEaCHUEM
3 BEJICHHUIO JITMH ATUX BEKTOPOB HA KOCHHYC YT- 2) CKaJAPHBIM TPOU3BECHAEM 1
J1a MEYKJTY HIMH HA3bIBAETCH: 3) CMELIAHHbIM IPOH3BEICHHEM
4) cyMMO# BEKTOPOB
KocuHyc yriia Mexay BeKTopamu 5(2;—1;3) RN 1 2) 1
4 b(~1;3;2) pasen: 15 7 )
1 1
3) — 3) =
) 14 ) 3
VpaBHeHHe NPSIMOH, TPoXoAsiei yepe3 Touky | 1) x+3=0 2) x—3=0
5 A(-3; 2) mapaniensHo ocu aberuce, umeeT Bua: | 3) y —2=0 4) y+2=0 2
YpaBHEHUE OKPYKHOCTH C IEHTPOM B TOUKE 1) (x+ 5)2 —(y- 7)2 =25
C(5; -7) n mpoxopsieii uepe3 Touky M(2; -3) ) )
6 UMEeT BUJI: 2) (x=5)"+(y—-7)"=25 1
3) (x+5)2 +(y+7)? =25
4) (x-5)%+(y+7)*=25
PesynbraT BeIUMCIICHUS IpeAcia 3 10 50
7 y3x2—5x—2 ’ b 5 21 3 17 4) 91 2
lim —————— pasen
-2 2X°—X—6
I'paduk pynxuun y=Ff(X) nmeer Bu: 1) lim f(X)=+400; lim f(x)=0
' | Torzaa ogHOCTOpPOHHHE x>3-0 X3
8 \ | npexens B ouke x=3 | 2) M f(x)=0; lim f(x) =—o0 1
\| paBHb: x—3-0 x—3+0
| > : 3) i —3 i -
s ) Jim, (09=3 i, 10—

f
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4) lim f(x)=+o0; lim f(x)=—o0
x—3-0 Xx—3+0
Ecmu 3anana ¢pynxmus Y =Ssin®(In5x), to ee 1) y' = cos® 1 2)
MIPOM3BOIHAS UMEET BH]L 5x
y' = 3sin’(In5x)
' 2cin? 1 2
3) y'=3sin“(In5x) - cos—
SX
' -2 1
4) y'=3sin“(In5x) - cos(In5x) - —
X
Ecmm f”(X) >0 st Bcex x M3 HEKOTOPOTo WH- | 1) BorHyTas
10 tepsaia, To f(X) Ha 3TOM HHTEpBaEe 2) BhINyK1as 1
3) Bo3pacraeT
4) yObIBaeT
HToro: 15
|1 Ha oT/1eJIbHOM JINCTE HAUIIUTE OTBETHI HA CJIEAYIONINE BOPOCHI.

No bann | bamn
BO- Conepxanue Bormpoca BO- oT-
npoca mpoca | BeTa

JlaiiTe onpeieNieHHe BBIMYKIOCTH M BOrHYyTOCTH rpaduka pyukuuu Y=Ff(X). Crenaiite
yeprexu. CHopMyupyiTe HEOOX0IMMOE YCIOBHE BHIMyKI0CTH (BorHyTocTH). Chop- 5
MYJHUPYHTE JOCTATOUHBIE YCIOBHS BHIITYKJIOCTH (BOTHYTOCTH) Tpaduka (yHKINU
y=f(x).
2
COS—
Haiinure nponsBoanyto pyHKuu: Y = — X S
In /5% —3
Hroro: 10
Bcero 0ay110B: | Ounenka: | Hoanuck

N

© N

Kputepun ounenku (S — cymma 6amioB):  S< 15- He 3auteHo, 15< S<25 -3aureHO
Il CEMECTP

Bonpochl K dxk3aMeny no aucuumiange «vMaremMmaTukay
1 kypc, 2 ceMecTp

Ornpenenenue nepBooOpazHoil GYHKIUH, TeMMa O TepBooOpa3HbIX. OnpeeneHne HeonpeIeIeHHOTO HHTe-
rpaja, ero reoMeTpudecKuii cMpici. Teopema cyiiecTBoBaHus UHTErpana. OCHOBHBIE CBOICTBA HEOTIPEIe-
JICHHOT'O MHTETpaja

WHrerprupoBanue 1o 4acTsM I HEONPeIeIeHHOT0 HHTerpana: (hopMysia, OCHOBHBIE CTydyal IPUMEHEHHUSI.
3aMeHa IEpEMEHHON B HEOTIPEETIEHHOM MHTErpalle, THTETPUPOBAaHNUE NppalMoHabHOCTEN. MHTErprpoBa-
HHUE QYHKIHI, collepKallluX KBaJpaTHbIN TPEXUICH.

3ana4n, NpUBOAALINE K TIOHSTHIO ONPEAEIEHHOIO MHTErpasa: a) 3aJada o IJIOIIAAM KPUBOJIMHEIHON Tpa-
neuuy; 0) 3aaya 0 Macce MPSIMOJIMHEHHOTO HEOTHOPOTHOTO CTEPKHS.

WurerpansHad cymma. OnipeziesieHre OnpeesieHHOr0 MHTErpala. BelanciieHne onpeaeneHHoro HHTerpaia
o popmyne Hetotona-Jleit6uuma. ['eomerpryeckuii 1 MEXaHUUECKUI CMBICITBI ONPEIETIEHHOTO HHTErpaia.
OCHOBHBIE CBOMCTBA OIPEAEIEHHOIO UHTErpasa.

NuTerpupoBaHue 1o 4acTsiM B OIPEIEIIEHHOM HHTErpalie. 3aMeHa IIEPEMEHHOM B OIPEETICHHOM UHTErpa-
Ie.

Beruncienue miomaneit miockux ¢uryp. Beraucienrne 00beMOB TeN BpaleHMSL.

HecobGcTBeHHbIE MHTErpasibl ¢ OECKOHEUHBIMU MPeIeNIaMi MHTETPUPOBAHUSL.

Nuddepennnanpabie ypaBuenus 1-ro mopsaka (Y 1): ompenenenue, BHABI 3allMCH, pPEHICHHE,
HavanpHOE ycioBue. Teopema Komm (cymecTBoBaHHE M €JUHCTBEHHOCTH peLICHHs AU(QepeHiu-
aJIbHOTO ypaBHeHUs 1-ro nopsaka). 1Y | ¢ pa3aeneHHbIMU U pa3IesIOIUMUCSA IEPEMEHH BIMU.
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10.JIuneitnoe mudepenmanbHoe ypaBHeHHE 1-TO mopsIKa: ONpeAeieHne, BUjI, HaX0XKICHUEe o0IIero pe-
meHus. YpaBHenue bepHyn.

11. Tuddepenunanpabie ypaBHEHUS 2-TO TOPSAKA: ONpEesIeHUe, BUABI 3allUCH, PELICHHE, HayalbHbIE
yCIIOBUS.

12. Ognoponubie nuHeiHble nuddepeHnransubie ypaBHEeHHsT 2-TO MOPAIKA: OINpeeIeHue, CBOHCTBO
ero pemeHuid. Teopema o0 cTpyKType OOLIEro penieHust OAHOPOAHOIO JMHEHHOro nuddepeHnnanb-
HBIE YpaBHEHHsI 2-T0 Topsiika. Teopema o CTpyKType OOLIero pemeHus: HE0JHOPOIHOTO JTUHEHHOTO
nuddepeHnnanbHble YpaBHEHHsI 2-T0 IOpsAAKa.

13. Haxoxzaenue oO0IIero pemieHuss OJHOPOJHOTO JHMHEHHOTO Mu((depeHInalbHble ypaBHEHUS 2-TO
NOpsAJKA C MOCTOSHHBIMU KO3()(pULMEHTaMH B ciydasX, KOI/la KOPHU XapaKTepUCTUYECKOro ypaB-
HEHMS: a) JICHUCTBUTENIbHBIC U pa3linuHble; O) JeHCTBUTEIbHBIC U PABHBIC; B) KOMILJIEKCHO COIIp f-
KEHHBbIE.

14. Meron monbopa 4acTHOTO PEUICHHs] HEOJHOPOIHOTO JTUHEHHOTO aAudQepeHnanbHble ypaBHEeHUsS
2-r0 MOpsiiKa ¢ MOCTOSAHHBIMU KO3 (PUIMEHTaMU B ClIy4asx, KOI/la MpaBas 4acTh YPaBHEHUs UMEET
Bu: a) F(X) =P (X) - €™ b) f(x) =e“ - ( Mcos yx + Nsin yx ).

15. CoOpiTus. Bunbl coObITHIl: JOCTOBEpHBIE, HEBO3MOXKHBIE, CllydaliHble. Bubl ciayyailHbIX COOBITHI:
HECOBMECTHBIE, COBMECTHBIE, PABHOBO3MOXHbBIE, €IUHCTBEHHO BO3MOKHBbIe. [lonHas rpynna coObl-
Tui. [IpoTHBOII0I0KHBIE COOBITHS.

16. Yacrora. OTHOCHTEIbHASI YACTOTA. KIACCHYECKOE M CTATUCTHYECKOE OIPE/IeTICHIE BEPOSITHOCTH.
17. AnreGpa coObituii. Cymma coObiTuil. Teopembl CII0KEHUS BEPOSITHOCTEH HECOBMECTHBIX U COB-
MeCTHbIX coObITui. [IpousBenenue coObiTuil. Teopema yMHOXKEHUSI BEPOSITHOCTEN U €€ CJI€ ICTBUSL.

18. IloBTopenue ucneitanuii. ®opmyna bepuyniu.

19. Cnyuaiinbie Benmmumnbl (CB): nuckpernsie (JICB) u venpepreiBabie (HCB). 3akon pacnpeneneHus
IUCKPETHOH ciydaiiHo# BenuuuHbl. Psja pacnpenenenus. MHOroyroiasHuK pacnpenenenus. OyHk-
nus pacnpenencaus CB: ompenenenue, rpaduk, cBoiictBa. [TnorHocts pacnpenenenus HCB u ee
CBOMCTBA.

20. Marematnueckoe oxunanue JICB nu HCB: onpenenenne u BeIYHCIEHUS CBOiCTBa. Jucmepcus u
CpellHEe KBaJpaTUUECKOe OTKIOHEHHUE: ONPEEICHUE U BRIUMCIIEHNE; cBolicTBa aucnepenn i JICB
u HCB.

21. HexoTtopsble cTaHJapTHBIE pacnpeaeneHus: OMHOMUAIbHOE, pPABHOMEPHOE, HOPMaJIbHOE.

22. OCHOBHBIC 33J]a4¥ MaTeMaTHYECKON CTATUCTHKH. | 'eHepanbHas U BHIOOPOYHAs COBOKYMHOCTH. Bu-
JIbl BapHallMOHHBIX PAJIOB, UX rpaduueckoe nzodpaxkenue. CrnocoObl 00pa3oBaHusl BEIOOPKH.

23. Tloka3zaTenu IeHTpa pacHpeeICHUs: CPEIHSS BEIOOpOYHASI, MO/Ia, ME/INaHa.

24. TlokaszaTenu BapualMM CTaTHUCTUYECKUX PpaCHpeleeHUi: SMIUpUYecKas AMCIEpPCHs, CpeaHee
KBaJpaTUYECKOE OTKIOHEHHE, KO3(PPUIIMEHT Bapuauu. ACUMMETPHS U IKCIECC.

25. TloHsATHE CTAaTMCTUYECKUX TUIOTE3, oOliee mpaBuio ux nposepku. Kpurepuit cornacus Ilupcona
(£2).

26. CBoiicTBa BHIOOPOYHBIX OIEHOK: HECMEIIEHHOCTh, COCTOSTEILHOCTh, 3PPEKTUBHOCTS.

27. VIuTepBaibHOE OLICHMBAaHME MapaMeTpoB. J(oBepuTENbHBIN MHTEpBAN IS MAaTEMAaTUYECKOTO OXKH-
JaHUS U CPEIHETO KBaJIpaTHUEeCKOro OTKJIOHEHUs. Beruncienne o6bema BHIOOPKH.

Tunosoii Bapuant omjaera (tecra) wis caaum rx3amena (MK)
nmo quciumianae «Marematuka» 1 kypc, 2 ceMecTp

| OT™MeTbTe MpaBUIbHBINA HOMEP 0TBeTA B rpade «BapuaHThbl 0TBETOB»

No Bbamn Bbamn
_ COHGp)KaHI/IC BOIIpoca BapI/IaHTI)I OTBCTOB BOIpO- OTBC-
BOIpOCa
ca Ta
Ecnu ocHOBHAs rumoTresa umeeT BUJL 1) Hi:a#14 2) Hi:a>14
1 Hp :a=14, 1o KoHKypupyomei MOKeT ObITh 1

THIIOTE3a 3) Hi:a<14  4) Hi:a<?24

5 [pumenss GOpMyly HHTETPHPOBAHUS TI0 Ya- 1) e'dx 2) * 9
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CTSIM K MHTErpainy I(3X+5)exdx , 3a U cienyeT

IIPUHATL:

3) 3x+5 4) (3x+5)dx

Onna u3 nepBooOpa3HbIX I (HYHKITMH
sin 3x

1) 24/ 7—c0s3x

. 2
———— WMEET BUI; =
3 v 7—-c0s3x 2) 3 7—cos3x 3
2
3) g\/7—cos3x 4) —2~J7—C0s3X
Oynkims y=e*C, +e4XC, sisiercs 00- 1) y"-4y'+3y=0
4 | twam pemenuem anddepeHimanbHoro ypapHe- 2) y'+3y'—4y=0 1
HUS: 3) y"—-16y=0
4) y"+4y' =0
IInomans y : 1) 5 )
3aIITPUXOBAHHOM i\ y=x-ox+10 S= _[ (X—x* +6x—10)dx
06IaCTH BEIYHCIISETCS y=x :
C IIOMOLIBIO (hOPMyJIBL: 2) s= I (x? —6x +10 — x)dx
|
2
° A 2 2
23 5 X 3) S=[(x* -6x+10)dx
2
2
4) S= J‘(x—x2 +6x-10)dx
5
BeposATHOCTh MOJOMKH MEPBOTO CTAHKA B Te-
yeHue cMeHsbl paBHa 0,2, Broporo — 0,4 u Tpe-
6 thero — 0,3. Toraa BepositHOCTh TOTO, uto Bce | 1) 0,024 2)1  3)0,24 4)0,9 2
TPH CTaHKa MOTPEOYIOT HAJaIKH B TSUCHUE
CMCHBI PaBHa
B rpynmne 13 gyenosek. 13 Hux 4 neBymKkw,
ocTajbHbIE — FOHOIIHU. K TOCKe BBI3BaH OIUH 9 4 1 4
7 H = 2)— 3= 4= 2
yuaruiics. Torma BeposSsTHOCTh TOT'O, YTO 3TO 13 13 9
OyJIeT IOHOIIIA PaBHA
Crydaiinple BeTnauHbl X 1 Y He3aBUCHUMEIL. W3-
8 BECTHO, 4TO D[X]=5; D[Y]z 4. Torma D9 2)19 3)13 4)34 2
D[X -Y] paBna
HToro: 15
|1 Ha oTneJibHOM JINCTE HANMMIITATE PENIEHNsT CIIETYIONMMX 3a1a4.
Ne bann bann
BOTIPO- Coneprkanue Bompoca BO- oT-
ca npoca | Bera
Onpe/enenue nepBoodOpa3Hoil PyHKIIKY, iIeMMa 0 IepBo0Opa3Hbix. OnpeaencHue He-
9 OTIpeIeICHHOTO MHTETpaja, ero TeOMETPUIECKHUN CMBICI. Teopema CyIecTBOBaHUS 5
WHTETpaJia, CBONCTBA HEONPEACIEHHOTO HHTErpaa.
10 | Haiimute oOmee pemenne nuddpepeHnanbHOro ypaBHeHus Y — 2y’ = 6x° —6x — 2 5
HToro: 10
Bcero 6ann0B: | Ounenka: | Hoanmuce

KoHTpoJbHasa padoTa cTYIeHTOB 32049HOI (hopMbl 00yueHUus

OrieHOYHBIE CpPEICTBA ISl KOHTPOJIST YCIIEBAEMOCTH IO AMCIUILIIMHE COJEpXKAT OJHY KOHTPOIb-
HYIO paboTy, cocTosIIyto U3 14 3amanuii, KOTOpbIE BRIOMPAIOTCS COTJIACHO mK]pa u3 ydeOHOro mocooms

JUIS CTYJIEHTOB 3a04HOM (pOpMBI 00yUEHUSI.

[lepeueHp BapuaHTOB 3aJjaHUI KOHTPOJILHON pabOThI, METOJMKA €€ BBIIOJHEHUS U HeoOXoaumas

JAUTEpaTypa NPUBEICHBI B METOAMYECKUX YKA3aHUAX JUIS HAIIMCAHUSI KOHTPOJIBHOM paboThI.
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IonHbIA (POHI OLEHOYHBIX CPEICTB, BKIAKYAWIINH TeKYIIH KOHTPOJL YCIEBAeMOCTH H
nepevYeHb KOHTPOJIbHO-U3MepUTeabHbIX MaTepuaoB (KUM) npuBeneH B NpuioKeHNH K padoyei
nporpamMme.

8. YYHEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIHHEYEHHUE JUCIIHU-
IVIMHBbI

8.1 OcHoBHas TUTEpaTypa

1. bozomonos, H.B. Marematuka. YueOHuk juist 6axanaspos./H.B. Boromonos, I1.1. Camoiinen-
k0. — M.: IOpaiit, 2012. — 396¢. (50 3k3.).

2. bozomonos, H.B. [lpakTrueckue 3aHATUS 110 MaTeMaTuke. Yued. mocodue it 6akanaBpos./
H.B. Boromosos. — M.: IOpaiit, 2012. — 495c¢. (50 3k3.).

3. I'mypman, B.E. Teopus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA. Yuel. mocobue st Oa-
kanaBpoB./ B.E. 'mypman. — M.: FOpaiir, 2012. —479c¢. (100 7k3.).

4. I'mypman, B.E. PykoBOJICTBO K PELICHUIO 3324 10 TEOPUU BEPOSTHOCTEH U MAaTEMAaTHUYECKOM
cratuctuke. Yue0. mocodue misg By30B./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 5k3.).

5. Kenvoepm, M. 5. BeposiTHOCTh M CTaTUCTHKA B IPUMEPAX U 3aJ1ayax [ DIEKTPOHHBIN pecypc].
T. I: OcHOBHBIE OHATHUS TEOPUH BEpOSTHOCTEH 1 MaTemaTnueckoi ctaructuku / M. 5. Kennbept, FO.M.
CyxoB H3nanue 2-e, 1OMOIHEHHOE. — DNEKTpoH. naH. — M.: MITHMO, 2010. — pexxum gocTyma:
http://www.biblioclub.ru — 14.08.2016.

6. Macnak, O.H. Martematuka [Tekcr]: y4e0. mocoOue /uist CTyA. OYHOTO ¥ 3209H. O0yUIECHUS
HarpaBiieHus Bcex HarpasieHui. B 6 u. U.1: Teopus MHOXeCTB, 3JIeMEHTHI aJIreOpbl JIOTUKH, TMHEHHAs
¥ BEeKTOpHas areOpa, aHaJTUTUYecKast FTeOMETPHs Ha TUIOCKOCTH U B ipoctpancTe / O.H. Macnak, M.E.
BacunbeBa; HoBouepk. roc. menuop. akaia. - HoBouepkacck, 2012. — 104 c. (60 3k3.)

7. Macnak, O.H. Marematuka: B 6 4. U.1: Teopust MHOXXECTB, SJIEMEHTHI alTreOpbl JTOTHKH, JTH-
HelHas U BEKTOpHas ayire0pa, aHaJIUTUYeCKast FeOMETPHUS Ha INIOCKOCTH U B IPOCTPAHCTBE [ DNEKTPOH-
HBIN pecypc]: yuel. mocoOue A CTyZ. OYHOTO ¥ 3a04YH. 00yUEHHs HalpaBJIeHUs BCEX HalpaBieHUi /
O.H. Macnak, M.E. BacunseBa; HoBouepk. roc. menuop. akaja. — QIeKTpoH. naH.- HoBouepkacck, 2012.
— XMJ; PDF; MB. — Cuctem. tpedoBanus : IBM PC/ Windows 7. Adobe Acrobat 9. — 3arn. ¢ skpana.

8. Kpasuenko, H.H. Matematuka. [Tekcr]: yue6. mocobue ans cryneHToB I kypca 6akanaBpuaTa
Bcex oOpasoBarenbHbIX HanpaBieHuidt HFTMA. B 6 4. U.2: Beenenue B MaTemMaTuueckuii aHaius, qudde-
pPEHLIMAIBbHOE UCUUCIIEHUE (PYHKIUI OHOM U HECKOIBKUX MEPEMEHHBIX, IPUIIOKEHUS TU(PepeHIanb-
HOT'O UCUYUCJIEHUS K UCCIEeI0BaHI0 QYHKIMI oqHON U Heckonbkux nepemeHHbIx: / H.M. KpaBuenko; Ho-
BOUYEpK.roc.Menuop. akaj. — HoBouepkacck, 2012. — 116 c. (75 2k3.)

9. Kpasuenko, H.H. MatemaTrka. BeeneHre B MaTeMaTHuecKuil ananms, quddepeHnnanbaoe
ucuucieHue pyHKIMM 01HONM U HECKOJIBKHUX MEPEMEHHBIX, MPUIokKeHUs AU depeHnnanbHOro ncuuce-
HUS K UCCIIEIOBAaHUIO (PYHKITUN OJTHOW M HECKOJBKHUX MEPEMEHHBIX [ DIeKTPOHHBIN pecypc]: B 6 u. U.2:
yueb. mocobue Juist cTyeHToB | Kypca OakanaBpuara Bcex oOpa3oBaTenbHbIX Hanpasienuit HTMA/ H.U.
Kpasuenko; HoBouepk.roc.menumop. akaa. — I1eKkTpoH. naH.- HoBouepkacck, 2012. - XKM/I; PDF;
1,05MB. — Cucrem. TpeboBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ skpana.

10. Mamemamuxa [ Texct]: yuae6. mocoOue st CTy/. BceX 00pa3oBaTeIbHBIX HANPABICHUH 0Y-
HOM 1 3a04HOM PopMm oOyueHus. B 6 4. U.3: Unarerpansuoe ucuncnenue / F0.C. Poro3zuna, .M. bamnsk;
Hosouepk. roc. menuop. akan. — HoBouepkacck, 2013. — 101 c. (50 7k3.)

11. Mamemamuxa [ DnexTpoHHBIH pecypc]: B 6 4. U.3: NHTerpanbHOe UCUUCIeHHE: yael. moco-
Oue U1 cTya. BceX 00pa3oBaTelbHBIX HAMPaBIeHUNH 0uHOM U 3a04HOM dopMm oOyuenus / FO.C. Poro3uHna,
N.M. bamnsk; HoBodepk. roc. menuop. akaz. - JIEeKTpoH. 1aH.- HoBouepkacck, 2013. — XKMJI; PDF;
1,05 Mb. — Cuctem. Tpe6oBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3arn. ¢ skpaHa.

12. Bapviuunukosa, E.B. Matematuka [ Tekct]: yae0. mocoOue JUIs CTy/. BceX 00pa30BaTeIbHBIX
HarpaBJIeHUH OYHOM 1 3a0uHON opM oOyueHus. B 6 u. U.4: Jluddepennmansusie ypapuenus / E.B. ba-

peimmankoBa, A.H. Bpycennos, M.E. BacunneBa; HoBodepk. roc. menuop. akan. — HoBouepkacck, 2013. —
47c. (40 7k3.)


http://www.biblioclub.ru/
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13. bapwvuunukosa, E.B. MatemaTuka [ DnekTpoHHbIH pecypc]: B 6 4. U.4: Jluddepennmansabie
ypaBHEHUS: y4eO. mocoOue Il CTY/. BCeX 00pa30oBaTEIbHBIX HANIPaBICHUN OUYHOM U 3a049HON (hopM 00Y-
yenus / E.B. bapeimaukosa, A.H. bpycennos, M.E. BacunseBa; HoBouepk. roc. Menuop. akaa. - DJek-
TpoH. naH.- HoBouepkacck, 2013. — )KM/I; PDF; 1,04MB. — Cucrem. tpeboBanus : IBM PC/ Windows 7.
Abode Acrobat 9. — 3aru. ¢ skpaHna.

14. Kpasuenko, H.H. Maremaruka. [ Tekct]: yue6. mocodue. B 6 4. U.6: Teopus BEpOATHOCTH U
matemaruueckas cratuctuka / H.U. Kpasuenko, M.E. BacunbeBa; HoBouepk.roc.menuop. akan. — Hoo-
yepkacck, 2012, — 130 c. (100 3k3.)

15. Kpasuenko, H.1. Matematuka. Teopus BEpOSITHOCTH U MaTeEMaTHYECKasi CTATUCTHKA [ DJiek-
TPOHHBIN pecypc]: B 6 4. U.6: yueb. mocodbue / H.W. KpaBuenko, M.E. BacunbeBa; Hoso-
YEepK.roc.MEIMOop. akal. — DIeKTpoH. AaH.- HoBouepkacck, 2012. - )KM/I; PDF;  Mb. — Cucrem. Tpe-
6oBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ skpaHa.

16. bapoviunukosa, E.B. Matematnka [ TekcT]: Kypc JeKkuuit 1j1st cTyaeHToB | Kypca 1ecoxo3stii-
CTBEHHOTO (paKysnbTeTa OYHOM U 3a04HOM (opMbl 00ydeHwus no HanpasieHusM 250100.62 «JlecHoe ne-
1oy, 250700.62 «Jlanmmadrras apxurekrypa», 022000.62 «Ikon0orus u NpupoAoIoib3oBanuey, / E.B.
bapeimaukoBa; HoBouepk. roc. menuop. akaz. - HoBouepkacck, 2013. — 214 c. (50 3k3.)

17. Bapvuunukosa, E.B. Matematuka [DIeKTpOHHBIM pecypc]: Kype JEKIUM 1uisi cTyaeHTOB |
Kypca JI€COXO3SIIICTBEHHOTO (haKkynbTeTa OYHOM W 3a04HON (opMbl 0OydeHHs MO0 HaIpPaBICHUAM
250100.62 «Jlecnoe neno», 250700.62 «Jlanpmadthas apxutextypa», 022000.62 «Ikonorust u npupo-
nonojib3oBanuey, / E.B. bapeimankoBa; — DnektpoH. naH. - HoBouepkacck, 2013. — XXM/1; PDF; 1,05
MB. — Cuctem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat 9. — 3ar. ¢ skpana.

8.2 JlonoinuTeIbHAS JIMTEPATypa

1. bawnak, U.M. Matematuka [TekcT] : ¢0. 3a1a4 1 ynpaxHEHHUH TSI CTYI. BCEX 00pas.
HarpasJy. o4. 1 3a04. opm oOyuenus. B 6 u. U.1 : JIunelinas u BekTopHas anredpa. AHaTUTHYECKas
reomerpusi /  UW. M. bamnsik, A. H. Bpycennos ; HoBouepk. roc. menuop. akaa. - HoBouepkacck, 2013.
- 79 c. (35 3k3.)

2. bawnaxk, .M. Matematuka [ DneKTpoHHBIN pecypc] : ¢0. 3a1a4 ¥ YIpakKHEHUH AJs CTYA. BCeX
00pas3. Hampasil. o4. ¥ 3a04. (hopm oOyuenus. B 6 4. U.1 : JIuneiinas u BekTopHas ajnredpa. AHaIUTHYE-
ckas reometpust / Y. M. bammsik, A. H. Bpycennos ; HoBouepk. roc. Menuop. akaj. - DJIEeKTpOH. JJaH.-
Hosouepxkacck, 2013. — XKXM/I; PDF; 1,05 MB. — Cuctem. TpedoBanus : IBM PC/ Windows 7. Abode
Acrobat 9. — 3ari1. ¢ ’kpaHa.

3. Kpasuenko, H.U. Matemartuka [Tekcr] : cO. 3aga4 u ynpaxxueHnuii. B 6 u. Y. 2: Beenenue B
matemarnueckuii ananus. [Ipenenst. [lpousognas. / H.W. KpaBuenko; HoBouepk. roc. Mmenuop. akaji. —
Hosouepkacck, 2014. — 93 ¢.(60 3k3)

4. Kpasuenko, H.H. Matematuka. BBenenue B Maremaruueckuii ananus. [penenst. [Ipousso-
Has [DneKkTpoHHbIN pecypc]: cOopHuk 3anay u ynpaxHeHuit / H.U. KpaBuenko; HoBouepk. roc. menuop.
akaj. — DJeKkTpoH. naH. - HoBouepkacck, 20141. — XKM/I; PDF; 6,16 Mb. — Cuctem. TpeboBanus: IBM
PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ 9kpana.

5. Pozo3zuna, I0.C. Marematuka [Tekcr]: cOopHHK 3a1a4 1 ynpaxkHeHui B 6 4. Y. 3 MHTerpanb-
Hoe ucuucnenue / FO.C. Porosuna, H.U. KpaBuenko; HoBouepk. roc. menmop. akana. — HoBouepkacck,
2013. - 104 c. (50 7k3.)

6. Pozo3una, 10.C. MatemaTuka [ DJIeKTpOHHBIN pecypc]: COOpHHK 3a/1a4 U yIpakHeHu# B 6 4. Y.
3 Nnrerpanbuoe ucuucnenne / FO.C. Porosuna, H.W. KpaBuenko; HoBouepk. roc. menuop. akai. -
OnekTpoH. aaH.- HoBouepkacck, 2013. — XKMJI; PDF; 1,1 Mb. — Cuctrem. tpeboBanus : IBM PC/
Windows 7. Abode Acrobat 9. — 3aru1. ¢ skpaHa.

7. Jlozeunenko, O./1. Maremaruka [Tekcr]: cOOpHUK 3a7a4 U YIPaKHEHUH JIJIS1 CTYJICHTOB BCEX
00pa3oBaTeNbHBIX HANIPABICHUN OYHON U 3204HOM popMm oOyuenus: B 6 4. U.4: luddepenunanbaole
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ypaBuenus / O.JI. Jlorsunenko, M.E. Bacunbesa, bpycennos A.H., bapeimnukosa E.B.; HoBouepk. roc.
Mmemnuop. akan. — HoBouepkacck, 2013. — S1c. (50 3k3.)

8. Jlocéunenko, O.J1. MaremaTuka [ DNeKTpOHHBIN pecypc]: COOPHUK 3a/1a4 U YIPAKHEHUH 115
CTYJICHTOB BCEX 00pa30BaTeIIbHBIX HAIIPABJICHUI OYHOM M 3a04HO (hopm oOyueHus: B 6 4. U.4: Jludde-
pentanbubie ypapaenus / O.J1. Jlorsunenko, M.E. Bacunbsesa, bpycennos A.H., bapeimankosa E.B.;
HoBouepk. roc. menuop. akaja. - IneKkTpoH. aaH.- HoBouepkacck, 2013. — XKM/JI; PDF; 1,05 Mb. — Cu-
creM. TpeboBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3ari. ¢ sxpana.

9. bapvuunuxkoea, E.B. Matematuka [ Tekct]: cOopHUK 3a1a4 U ynpaxHeHui B 6 4. Y. 6 Teopus
BEPOATHOCTEW U MaTeMaTUUeCcKasl cCTaTUCTUKA. [l cTy . BceXx 00pa30oBaTeNbHBIX HAIIPABJICHUI OYHON U
3aouHOM popMm o0yuenus / E.B. bapeimankosa; HoBodepk. roc. menuop. akaa. — HoBouepkacck, 2013. —
95 c. (75 7k3)

10. bapviunuxoea, E.B. Marematuka [ D7eKTpOHHBIA pecypc]: COOPHUK 3a7a4 U yIIPAKHEHUH B 6
4. Y. 6 Teopus BeposSTHOCTEH 1 MaTeMaTHuecKas CTaTUCTUKA. J{JIst CTy/. Bcex 0Opa3oBaTeIbHBIX HAIPaB-
JICHUH 04HOH U 3a0uHOM (hopm oOydenwust / E.B. bapeimaukoBa; HoBodepk. roc. Menuop. akaa. - DJek-
TpoH. naH.- HoBouepkacck, 2013. — XKXM/I; PDF; 1,0 Mb. — Cucrem. tpeboBanus : IBM PC/ Windows 7.
Abode Acrobat 9. — 3aru. ¢ skpana.

11. bapviunuxosa E.B. Matematuka. Maremaruueckasi CTaTUCTHKA [ TeKCT]: MEeTOA. yKa3. K BBII.
pacu.-rpad. pabotsl/ E.B.bapeiiaukosa; HoBouepk. roc. menuop. akaj., kad. marematuku.— HoBouep-
Kacck, 2012.— 61 c. (80 sk3.)

12. bBapvuunurxoea E.B. Marematuka. MaTtemMaTtuieckas CTaTUCTHKA [ DJIEKTPOHHBIN pecypc]: METo.
yKa3. K BBIIL. pacd.-Tpad. padotsl/ E.B.bapeiankosa; HoBouepk. roc. Menuop. aka., kKag. MaTeMaTHKU.—
DnekTpoH. aaH. - HoBouepkacck, 2012.— XXMJI; PDF; 1,07 Mb. — Cucrem. tpeboBanus: IBM PC/ Windows
7. Abode Acrobat 9. — 3art. ¢ skpana.

13. bawnak, H.M. Matematuka [Tekct]: yue6. mocobue mis cryn. 3aod. popmbl o0yd. Bcex
Hanpasnenudt / U.M. bamnsik, O.H. Macnak; HoBouepk. roc. memmop. akaa. — HoBouepkacck, 2013. —
178 c .(45 3k3.)

14. bawnak, U.M. Matematuka [DneKTpoHHBIN pecypc]: yueb. mocodue sl CTyI. 3a04. GOpPMBI
00yu. Bcex Hanpasienuit / U.M. bamnsik, O.H. Macnak; HoBouepk. roc. menuop. akaa. — HoBouepkacck,
2013. — DnekrtpoH. maH.- HoBouepkacck, 2013. — XKM/JI; PDF; 4,18 Mb. — Cucrem. TpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ar. ¢ skpaHa.

15. JIocéunenko, O.J1. JIuneiinas u BekTOpHas anredpa. AHanuTuueckas reomerpus [Tekcr] : me-
TOJI. yKa3. K BBIMN. pacu.-rpad. padboTsl [/ cTya. 1 Kypca Bcex Hampasi. O6akanaBpuatal / O. JI. Jlorsu-
Henko, M. B. Ky3nenosa ; HoBouepk. roc. menuop. akan., kad. maremaruku. - HoBouepkacck, 2012. -
45c. (80 7K3.)

16. Jlozéunenko, O.J1. Jluneiinas u BeKTOpHas anredpa. AHATUTHUYECKAs] TeOMETpUs [ DIIeKTPOH-
HBIN pecypc] : METOJI. yKa3. K BhIN. pacd.-Tpad. padoThl [ cTya. 1 Kypca Bcex Hampasil. OakaiaBpuara]
/ O. JI. Jlorunenko, M. B. Ky3nenona ; HoBouepk. roc. menuop. akan., kad. marematuxu. - HoBouep-
Kacck, 2012. - Dnekrpon. gaH.- HoBouepkacck, 2012. — )KM/I; PDF; 4,18 Mb. — Cucrem. TpeboBaHus :
IBM PC/ Windows 7. AdobeAcrobat 9. — 3ara. ¢ skpana.

8.3 Ilepeyenb pecypcoB MH(OPMANUOHHO-TEJIEKOMMYHHKANIMOHHOH ceTH «VHTepHET», HEOOX0aH-
MBIX JIJI51 OCBOEHHUSI TN CHHUILTHHBI

HaumeHoBaHue pecypca Pexxum noctyna

CnpaBouno-uH(popmaronHas cuctema «Bukune- | https://ru.wikipedia.org/wiki/Beicimasi_matemMaTnka
TS

Briciias MaTeMaTuKka Jijis 3a09YHUKOB http://www.mathprofi.ru/

OdurmanbHbIil CalT MUHACTEPCTBA TIPUPOTHBIX https://www.mnr.gov.ru/
pecypcoB 1 skostoruu Poccuiickon denepanumn
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HNudopmanmonno-npaosoii mopras TAPAHT.PY

http://www.garant.ru/

Cnpasounast cuctema KoncynpsranT [Timroc

http://www.consultant.ru/



http://www.garant.ru/
http://www.consultant.ru/

21

8.4 Metoanyeckne yKa3aHusl AJ1 00y4arOIIUXCs M0 OCBOCHUIO THCHUTIIHHBI

1. Tlonoxenue o Tekymie arrectanuu odyqaronmxcs 8 HUMU JITCAY [DnekTpoHHBIN pecypc] (BBeaeHo
B nelicTBrue mpuka3zoMm aupekTopa Nell9 ot 14 umronms 2015 r.) / HoBouepk. nmx.-menuop. uH-T JloHCcKOoM ['AY .-
DnekTpoH. naH.- HoBouepkacck, 2015.- Pexxum nocryna: http://www.ngma.su.

2. TunoBbie pOPMBI THTYIIBHBIX JIHCTOB TEKCTOBOM JOKYMEHTAIIMH, BBIMOIHACMON CTYICHTAMH B y4eOHOM
npouecce [DNEeKTpoHHBIN pecypc]| / HoBouepk. ntxk.-menuop. uH-T JloHckoit [AVY.-Onekrpon. nan.- HoBouep-

Kacck, 2015.- Pexxum moctyma: http://www.ngma.su.

8.5 Ilepeyens MHGPOPMALMOHHBIX TEXHOJOTHIl HCIOJIb3YyEeMBIX NPH OCYLIECTBJIEHNH 00pa3oBaTelib-
HOI0 mpollecca, IPOrpaMMHOro odecneyeHusi 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM, /15l OCBOEHHS 00Yy-

YAIMMHUCH AU CHUILTHHDI

HanmeHoBaHme pecypca

PexBH3UTHI A0roBopa

[MporpammHas cucrema a1t 0OHApY)KEHHSI TEKCTOBBIX 3aMMCTBOBAHHH B Y4E€OHBIX
U Hay4HBIX paboTax «AHTumaruatr. BY3» (uHTepHET Bepcus)

Monynb «lIporpaMMHBIIl KOMIIJIEKC MOMCKA TEKCTOBBIX 3aUMCTBOBAHUM B OTKPBI-
TBIX UCTOYHUKAX CETU UHTEPHET

Ilnen3uonnsblil noroop Ne 23 ot
19.01.2016 r. 3AO «AnTtu-Ilnarua» (c
19.01.2016 r. mo 19.01.2017 r.).
Ilnensuonssblil noroop Ne 41 ot
20.01.2017 r. 3AO «AnTu-Ilnaruar» (¢
19.02.2017 r. mo 18.02.2018 1.).

DrWeb. Dr.Web. Desktop Security Suite KomrurekcHast 3amura

CyOImUIIeH3HOHHEIH JoroBOp No
14140/PHA5195 ot 09.03.2016 . AO
«CodrJIaita Tpeiioy (¢ 09.03.2016 r. o
09.03.2017 1.).

Horosop Ne PI’A0323008 ot 23.03.2017
r. 000 «Kommnanus 'OHJIAJIB®» (c
23.03.2017 r. mo 23.03.2018 r.)

000 «HexcMenuay

HoroBop Ne 008-01/2017 06 oxa3anuun
nHdopmannonHsIx yciyr ot 19.01.2017
r.no 10.01.2018 r.

000 «HexcMeauay

ToroBop Ne 216-12/15 06 oka3aHun
nHPOpMaIHOHHBIX ycryr oT 19.01.2016
r.mo 19.01.2017 r.

JIneH3nOHHBIE TIPOTPaMMBI ISl 00pa3oBaTebHOTO yupexkaeHus Autodesk (Au-
toCAD, AutoCAD Architecture, AutoCAD Civil 3D u ap.)

:01“J'IaH.IGHPIG 0 IpeAO0CTaBJIICHUU JIMLICH-
3uK ¥ oKa3zaHuu ycuyr ot 14.07.2014 r.
Autodesk Academic Resource Center
(6eccpouHo)

IMporpammuoe obecrieuenne kommanuun Adobe Acrobat Reader (Acrobat Reader,
Adobe Flash Player u ap.

[M1IEH3MOHHBIN TOTOBOp Ha MPOrPaMM-
HOe o0ecTiedeHne sl IepCOHAIBHBIX
komnbrotepos Platform Cli-

ents PC_ WWEULA-ru_RU-
20150407 _1357 Adobe Systems Incor-
porated (6eccpouHo).

«bibliocluby»

HoroBop Ne 008-01/2017 00 oka3aHum
HHPOPMAIMOHHBIX yCIyT oT|
19.01.2017.r. ¢ OOO «HexcMenua» c
19.01.2017 r. mo 10.01.2018 r.

foroBop Ne 216-12/15 006 oxa3zanumn
HHPOPMAITHOHHBIX yeiIyr oT|
19.01.2016.r. ¢ OO0 «HekcMemua» c
19.01.2016 r. mo 19.01.2017 r.

OBC «JIaub»

loroBop Nel Ha okazaHwe YCAOyr IO
MPEIOCTABJIICHUIO JIOCTyMa K JJIEKTPOH-
HbeIM u3ganusM ot 17.02.2017 r. ¢ OO0
«H3marensctBo Jlans» ¢ 20.02.2017 .
o 20.02.2018 r.

lloroBop Nel Ha oka3zaHHe YyCIyr IO
MPENIOCTABJICHUIO JOCTyNa K JJIEKTPOH-
HbeIM m3ganusaM ot 17.02.2017 r. ¢ OO0
«H3marensctBo Jlans» ¢ 20.02.2017 .
mo 20.02.2018 r.
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9. OMUCAHUE MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOJIUMOM JIJIs1
OCYHIECTBJIEHHUS OBPA30OBATEJIBHOI'O ITPOLHECCA ITO JUCIUIIJIMHE

Jlekyuonnsle 3aHAMUA NPOBOOAMCSL 8 AYOUMOPUAX 00Ue20 NONb308AHUS, OCHAUEHHBIX Cheyu-
AnbHOU Mebenvio, 00CKOU, U M.N., NPU HEOOXOOUMOCMU AYOUMOPUSL OCHAWAETCS NEPEHOCHBIMU MYTbMU-
MeOUUHbLMU CpedcmB8amu (IKPAaH, NPoeKmop, aKkycmudeckas cucmema). ayo.228.

Ilpakmuueckue 3aHamus POBOIATCS B CIICIUATM3UPOBAHHBIX AYAUTOPHSIX:

ayn. 2403 nHa 36 mocamouHbIXx MecT; | pabouee MecTo mpernojaaBareis; IOCKa; y4eOHO-

HarJsiiHble 110COOUs (AEMOHCTPALMOHHBIE IJIAKaThl); JTUIAKTUYECKHE MaTepuaibl IO TeMaM; y4eOHO-
METOAMYECKHE TOCOOUS; YEPTEHKHBIC MHCTPYMEHTBI
ayn. 2401 (Ha 25 mocagoYHBIX MECT) C BBIXOJIOM B CETh - YKOMILJIEKTOBAHO CITCIIMAIN3UPOBAH-
HOU MeOEebl0 U TEXHUYECKUMH CpPEeACTBaMHM OOYYEHHs, CIy)KaIllMMU Ul MpeJCTaBIeHusT HH)OpMaIuu
aymuropun: kKommbrotrep Imango Flex -9 mr., Monurop 17°° XKK; Komnsrorep Imango Flex — lmt.; Mo-
autop 19”° XKK-1 mr.; [Ipuntep Canon FC — 228 — 1mT. Ilepenocnoii sxpan ( Dinon Tripol MW 2,2m *
2,2 M), HoyTOyK Samsung R720-FS-02 u npoextop Aser X1261-1
OOyuaromyecss U3 4ucliia JIML C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl 0OeCIeueHbl nevart-

HBIMU U (WUJIM) 3JIEKTPOHHBIMHU 00pa30BaTeIbHBIMU pecypcamMu B opMax, aJalTUPOBAHHBIX K OrpaHUYe-
HUSIM HX 3]10pOBbSL.

10. OCOBEHHOCTU OPI'AHU3ALIMU OBPA3OBATEJIBHOI'O INTPOLECCA IO
JAUCHUITVIMHE J1JIA THBAJIUIOB U JINL C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU

CopneprxaHue AUCLUUIUIMHBI M YCIOBUS OpraHM3allly OO0ydeHHus JJsi 0OydaroIIMXcsl ¢ OrpaHUYeH-
HBIMHU BO3MO’KHOCTSIMU 3/10POBbSI M1 MHBAJIUJOB KOPPEKTUPYIOTCS MPH HAIWYUM TaKUX OOYyYaroIIMXcCs B
COOTBETCTBUM C MHAMBUIYAIBHOM MPOrpaMMoil peabUINTaluy HHBAINIA, a TaK )K€ METOINYECKUMHU pe-
KOMEHJAlUSAMHU 10 OpraHu3ali 00pa30BaTENILHOrO Mpouecca il 00y4eHHsl HHBAINOB U JIUI] C Orpa-
HUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbs B 00pa30BaTENIbHBIX OpraHU3alusiX BbICHIEro oOpazoBaHus (YTB.
MunoOpnayku Poccun 08.04.2014 NeAK-44-05 BH), IlonokeHueM o METOJMKE CLIEHKH CTENEHU BO3-
MOYKHOCTH BKJIFOUEHHUS JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSMU 370POBbSl U MHBAJIUAOB B 00U 00pa-
3oBarenbHbIN mpouecc (HUMMU, 2015); [Honoxxennem 06 00ydeHUH JIUI C OTPaHUYEHHBIMU BO3MOKHO-

CTIMH 3J0pPOBbd W HWHBAJIMIAOB B HOBO‘ICpKaCCKOM HHKCHCPHO-MCIIMOPATUBHOM HHCTUTYTC (HI/IMI/I,
2015).
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11. TOMOJIHEHUS 1 U3BMEHEHMS B PABOYEHA ITPOT'PAMME

B pa6ouyro nporpammy Ha 2017 - 2018 y4eOHbIi 1O BHOCATCS CISAYIOMNE U3MEHEHUS— OOHOB-
JICHO M aKTyaJIM3UPOBAHO COACPIKaHUE CICAYIONIUX Pa3/IeioB U MoApa3AeioB paboyeil mporpamMMsl:

6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHMS AJIsI CAMOCTOSI-
TEJBbHOUN PABOTbBI OBYYAIOIUXCS (npusooamca yueonwvie, yuedbno-wemoouueckue 6Hym-
Ppusy306cKue u3zoanus)

1. Metoauyeckie peKOMEHJAlMU IO OPTraHU3alUKd CaMOCTOSTEIbHOM padoThl O0y4arommuxcs B
HUMU AI'AY [Dnextponnblt pecypc] : (BBen. B aeiicTBue npukazoM aupektopa Nel06 ot 19 urons
2015r.) / HoBouepk. unx.-menuop. uH-T Jlonckoit ['AY.-Dnexkrpon. gaH.- HoBouepkacck, 2015.- Pexxum
noctyna: http://www.ngma.su.

2. Maremaruka. JIuHeitHas W BEeKTOpHas anreOpa. AHATUTHYECKas reoMeTpus [DICKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BHIIL pacd.-rpad. pabotsl 1t 6akanaBpos I kypca o4. popmbr 00yd. BCcex Hampasil.
/ HoBouepk. unx.-menuop. uH-T Jonckoit I'AY, xad. BulIBP ; coct. M.B. Ky3nenosa, .M. bammnsik,
O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - XKM/; PDF; 876 Mb.

3. bammsk, U.M. Marematuka [Tekct] : yueb. mocoOue ansi CTyA. BCeX HampaBil. 3a04. (OPMBI
oboyuenns / M. M. bammsk, O. H. Macnak ; HoBouepk. nnx.-menmuop. uH-T [loHckoit 'AY. - HoBouep-
Kacck, 2017. - 190 c. (50 ak3.).

4. bamnsk, U.M. MaTtemaTtuka [ DneKTpOHHBIN pecypc] : yued. mocoOue it CTy/. BCeX Halpasil. 3a-
o4. ¢popmel 00yu. / 1. M. bamusik, O. H. Macnak ; HoBouepk. usx.-menuop. un-T JJonckoii ['AY. -
OnekTpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 4,3 Mb. — Cuctem. TpeboBanus : IBM PC/
Windows 7. Abode Acrobat 9. — 3aru. ¢ skpaHa.

5. Porosuna, }0.C. Maremaruka [ DneKTpoHHBIN pecypc] : ¢0. 3a1a4 U ynpaxHEHUN [J1s1 CTy. BCEeX
o0pa3. Hampasil. 04. ¥ 3a04. popm o0yu.] B 5 u. YU.1 : JluneiiHas u BekTopHas anrebpa, aHaIUTHYECKas
reometpust / E. B. bapsimaukosa [u ap.] ; HoBouepk. nnx.-menuop. uH-t Jonckoit 'AY ; mox pen. 10.C.
Porosunoii. - DnekrpoH. gad. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

6. Poro3una, }0.C. MaTtemaTuka [D1neKTpoHHBIH pecypc] : ¢0. 3a1au ¥ yIpaXHEHUH 11 CTyA. BCexX
00pas3. Hampasil. o4. ¥ 3204. (hopm o0y4.]| B 5 4. Y.2 : BBenenne B MmaTemaTudeckuii ananus. [Ipenens.
[TpousBonnas / E. B. bapsimnukosa [u ap.] ; HoBouepk. unx.-menuop. un-T Jlonckoii 'AY ; nox pen.
10.C. Porosunoii. - HoBouepxkacck, 2017. - X)KM/I; PDF; 3,82 Mb.

7. Poro3una, FO.C. Maremaruka [ DneKTpoHHBIHN pecypc] : ¢0. 3a71a4 U yIpaKHEHUH [T CTY. BCEX
o0pa3. HampasJ. o4. U 3a04. popm 00y4.] B 5 4. U.3 : UnTterpansuoe ucuncnenue / E. B. bapeiinukosa
[1 np.] ; HoBouepk. unx.-menuop. uH-T Jonckout ['AY ; mox pen. FO.C. Poro3unoi. - 1eKTpoH. 1aH. -
Hosouepkacck, 2017. - XXM/I; PDF; 3,06 Mb.

8. Poro3uHa, }0.C. MaTtemaTuka [DneKTpoHHBIH pecypc] : ¢0. 3a1a4 ¥ yIpaXHEHUH 11 CTyA. BCeX
o0pa3. HampasJ. o4. ¥ 3a04. popM 00y4.]| B 5 u. U.4 : luddepenunansusie ypaBuenus / E. B. bappinu-
KoBa [u ap.| ; HoBouepk. unx.-menuop. uH-T JJonckoit I'AY ; nox pen. FO.C. Porozunoi. - neKTpoH.
naH. - HoBouepkacck, 2017. - XKM/I; PDF; 3,87 Mb.

9. Poro3uHa, }0.C. MaTtemaTuka [DneKTpoHHBIH pecypc] : ¢0. 3a1a4 ¥ yIpaKHEHUH 11 CTyA. BCeX
00pas3. HampasJl. o4. 1 3a04. (opm 00y4.] B 5 4. U.5 : Teopust BeposiTHOCTEH 1 MaTeMaTH4ecKasi CTaTh-
ctuka / E. B. bapsimaukosa [u ap.] ; HoBouepk. umx.-menuop. uH-T Jonckoii ['AY ; moxn pen. FO.C. Po-
TO3MHOM. - DIeKTpoH. AaH. - HoBouepkacck, 2017. - )KM/I; PDF; 3,87 Mb.

7. ®OHJ ONEHOYHbBIX CPEACTB J1JIs1 KOHTPOJISA YCIIEBAEMOCTHU U ITPOBE-
JEHUA MTPOMEXYTOUYHOMN ATTECTAIIMU OBYYAIOIIUXCS IO JUCIHUIIJINHE

Juctunnuna «MaTemaTikay u3ydaercs JBa ceMecTpa.
O1eHOYHBIE CPECTBA ISl KOHTPOJIS YCIIEBAEMOCTH 10 TUCIIHITIHHE «MaTteMaTHKay
¢ | cemecmpe cooeporcam:


http://www.ngma.su/

24

- 1 pacuetHO-Tpaduyeckyto paboTy mo Teme «JIuHelHas U BeKTOpHas anredpa. AHaIUTHYECKas

reomerpusi» (PP Ne 1) (TK)

10.
11.
12.
13.
14.
15.
16.

- 2 KOHTPOJIbHBIX PaboTHI (TeKyiuii kKoHTpoub: TK1 u TK3)
- 1 KOTOKBUYM (IIPOMEKYTOUHBIH KOHTPOJIb: 1K)
HToroBslii KOHTPOJIb — 3a4eT.
60 || cemecmpe cooeporcam:
- 1 pacuetHO-Tpaduyeckyro padory no Teme «Maremaruueckas crariuctukay (PITPNe 2) (TKy).
- 2 KOHTPOJIbHBIE paboTHI (TeKymuii KoHTpob: TKy 1 TK3)
- | uHAMBHyaTbHOE JOMAIIIHEE 3a1aHue (TeKyIHi KoHTpob: TKy)
- 1 KoJIOKBHYM (IIPOMEKYTOUHBIN KOHTPOJIb: 1K)
WTOroBbIi KOHTPOJIb — IK3aMEH.

| CEMECTP

Bonpocshl K 3a4eTy 10 JMcHUAIINHE «MaTeMaTHKa
| kype, 1cemecTp

. Marpuiipl: onpeneneHue, pasmep MaTpulbl. PaBeHCTBO MaTpull, BUAbl MaTpull. JINHEHHbIE oniepanuu

HaJl MAaTPULIAMU, UX CBOKMCTBA. Y MHOKE€HHE MATPHLI, Er0 CBOMCTBA.

. TpaHCHOHI/IpOBaHI/Ie MaTpu. O6paTHa51 MaTpuna: OmnpeAcICHHUE, TCOpEMa CyHIECTBOBAHUA, IPABUIIO

HaxoxacHus (N=2).

CucreMbl TMHEHHBIX aNreOpandeckux ypaBHEHUI: OIpe/eleHHe, PEeLIeHHE, COBMECTHbIE, HECOBMECT-
HbIE, ONPEIECICHHBIE, HEONPEIEICHHbIE, YJKBUBAJICHTHbIC. MaTpuyHas 3alKCh KBAJPAaTHBIX CHCTEM
JUHEWHBIX YpaBHEHMH; pellleHne KBaJpaTHbIX CUCTEM JIMHEHHBIX YpPaBHEHHH C MOMOIIbIO 0OpaTHOM
MaTpHULIBIL.

Onpenenureny BTOPOro U TPEThEro Mopsaka (onpeaeaeHue, mpaBuia BeIuUcieHus). MuHop u anre6-
paunueckoe orosiHeHune. Penenne KBapaTHBIX CHCTEM JIMHEHHBIX ypaBHEeHUH 1o Gopmynam Kpame-
pa.

Bekropsl: onpeaenenue, Moaynb, Hanpasienue. Kiaccudukanus BekTopos. JInHeliHbIE onepaliuy Haj
BekTopamu. KoopauHate! BekTopa. JInHeliHble onepaun HaJl BEKTOpaMU B KOOPAMHATHOHN (opMe.
CkanipHOE TPOU3BEJCHUE ABYX BEKTOPOB: OINpEENIEHUE, €ro CBOWCTBA. BhIuMciieHue CKaIspHOro
IPOM3BEACHUS B KOOPAUHATHON (popme. MeXaHNUeCKUI CMBICI CKaJIIPHOTO MPOU3BEICHHS.

. BGKTOpHOC MPOU3BCACHUC NBYX BCKTOPOB: OIIPCACICHUC, CBoONCTBa. Brruncienue BCEKTOPHOI'O ITPOU3-

BEJICHUS B KOOpAUHATHOU dopMme. ['eomeTpuueckuil 1 MEXaHUYECKUN CMBICIIBI BEKTOPHOT'O MPOU3BE-
JICHUS.

CwMeranHOe NMPOU3BEJICHUE TPEX BEKTOPOB: OIpeIesIEHUE, BBIYUCIEHNE B KOOpAUHATHOU (opme. ['eo-
METPUYECKUI CMBICII CMEILIAHHOTO IIPOU3BEACHUS. Y CIIOBUE KOMILUIAHAPHOCTH TPEX BEKTOPOB.

. O6miee ypaBuenue npsimoil. MccnenoBanue o01Iero ypaBHeHHs MPSIMOW. Y paBHEHUE MPSIMOU C YIII0-

BbIM KO3(G(UIMEHTOM. YpaBHEHHE NPsAMON, NMPOXOJAIleld yepe3 3aJaHHYI0 TOYKY B 3aJaHHOM
HarpaBieHuu (ypaBHEHHE IydKa NpPAMBIX). YpaBHEHUE MPSIMOI, MPOXosllell depe3 IBe 3aJaHHbIe
TOYKH).

B3aumHoe pacrnoniokeHue AByX MpPSIMBIX Ha IUIOCKOCTH: YroJl, YCIOBHE NapauIeIbHOCTH, YCIOBHE
NEPIEHIUKYJISIPHOCTH.

KpuBbie BToporo nopsijika: omnpeneneHue, ooiiee ypaBHeHre BTOpoil creneHd. OKpYKHOCTb: OIpe/e-
JIeHWe, KaHOHMYECKoe ypaBHeHHUE (BbIBOI). OcoOeHHOCTH 0OIIEro ypaBHEHHUS BTOPOM CTENICHU IS
orpezeNieHus: OKPY>KHOCTH.

DJUIIIC: ONpeNesIeHNe, KAHOHUYECKOE YPaBHEHHE, TIOCTPOEHUE.

['unepOona: onpeneneHne, KAHOHMUECKOE ypaBHEHHE. ACUMOTOTHI runepoossl. PaBHoOouHas rumnep-
6omna.

[TapaGomna: omnpezenenue, BHIBOJ KaHOHMYECKOrO ypaBHeHUs. Pasnuunblie ¢GopMbl mapabobl, UX Ka-
HOHUYECKHE YpaBHEHUs, KOOPJUHATHI (DOKYCOB, YPaBHEHHSI JTUPEKTPUC, YEPTEXKH.

Onpenenenue ¢pynkuu y=f(x), ee obaacTu onpeneneHuss 1 MHOXKecTBa 3HaueHui. CriocoObl 3aaHus
GyHKIHIH.

[Ipenen ¢yHkMyM, ero reomeTpuyeckas uarepnperanus. OQHOCTOpOHHUE Mpeaenasl PyHKuuu. Teo-
PEMBI CYIIECTBOBAHUS M €AMHCTBEHHOCTH Ipe/esia GyHKIUH.
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[Ipenen pyHkIMM Ha OECKOHEYHOCTH, OECKOHEUHBIN npenen GyHKunu B Touke. [loHaTust 6eckoHeYHO
MaJjbIX U OCCKOHEYHO OOJbIION (YHKIIMU W CBS3b MEXAy HUMH. CBONCTBA OCCKOHEYHO MAJIbIX U
0eCcKOHEUHO 0OIBIINX (HYHKIIHUH.

OcHoBHas TeopeMa Teopuu npenenon. Teopemsl o npexaenax. [lepselil 1 BTOpoil crienuanbHbIE Ipe-
JIEJTbI, CIE/ICTBUA.

Omnpenenenue HerpepblBHOCTU (QyHKIMU y=f(X) B TOUKE U HA MHOXECTBE. TOUKH pa3pbiBa U UX KJac-
cudukanms. HermpepsIBHOCTD 31eMeHTapHBIX GYyHKIMNA. ApudMeTHuecKue onepanun HaJl HempephbIB-
HeIMU QyHKIMsAMHE. [Ipupamienne aprymenta u npupamenue ¢pynkuuu y=f(x). Onpexnenenue Hempe-
PBIBHOCTH (DYHKIIMU HA «S3BIKE MPUPALICHUI.

Onpenenenne npousBoaHon GpyHkiuu y=f(x). OO1mee mpaBuIo OTHICKaHUs TPOU3BOAHON. ['eomeTpu-
YECKUN U MEXaHHUYECKUI CMBICII IPOU3BOJHOM.

YpaBHEHUS KacaTelbHOW M HOPMAJIU K IIOCKOCTH KpuBod. HeoOxoaumoe ycnoBue nuddepennupy-
emoctu. [IponsBoHas cokHON QYHKIIUH.

OcuoBuble npaBuia auddepernuposanus: y=U+V, y=U -V , y=U/V.

BeiBos popmyn nuddepeHnnpoBanus: y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.
[TpousBoaHas GyHKIMH 3a1aHHOM MapaMETPUIECKU U HESIBHO.

Huddepenunan ¢pyukuu y=f(x), ero cBs3p ¢ npupamnienueMm Qynkuuu. [IpaBuio oteickanus qudde-
penmmaia. ['eomerpudeckuii cMmpici quddepennuana. MHBapuanTHOCTH GopMbl quddhepeHmraia.
[TponsBonHbie U MU GepeHIaIbl BEICIIMX MOPIIKOB QYHKIUN y=f(X). MeXaHHYEeCKHi CMBICI BTO-
poit mpousBoaHoi. [IpaBumno Jlonurans.

Bospacraromue, yobiBatomue GyHKIUU: onpezaeneHus, Buj rpadukos. HeobxonuMoe ycioBue Bo3-
pactanwust (yobiBanus) Gpynkuun y=f(x). JloctatouHoe ycioBue Bo3pactaHus (yObIBaHusI) (QYHKITUH.
Omnpenenenne ToOYKM MakcumMyma (MuHUMyMa) GyHkiun y=f(x). HeoOxoammoe ycioBue cymecTBo-
BaHus dkcTpemyma ¢yHkiun y=f(x). Onpenenenue Kputudeckoi Touku 1-oro popa. Jloctarounbie
YCIIOBUS CYIIECTBOBaHUS dKcTpemyMa GyHkiuu y=f(x). [IpaBuio oTeickaHusl HUHTEPBaJIOB MOHOTOH-
HOCTHU U IKCTPEMYMOB (pyHKIHHU y=f(X).

Onpenenenne BHIMYKIOCTH (BOTHYTOCTH) rpaduka ¢ynkmun. HeoOxommmoe ycioBuE BBITYKIOCTH
(Bornyroctu) rpaduka ¢yHkiuu y=f(x). JloctaTouHble YCIOBUS BBITYKIOCTH (BOTHYTOCTH) Tpaduka
bynkunn y=f(x).

Omnpenenenne Touku nepern6a. Heobxonumoe ycioBue CylecTBOBaHHS TOYKHM Ieperuda rpaduka
¢ynkuuu. OnpeneneHne KPUTHUECKOW TOYKH 2-0r0 poja JloCTaTouHBIC YCIIOBHS CYIIECTBOBAHHS
TOukU neperuda rpaduka GyHkuuu. IIpaBuno oTbickaHMs MHTEPBAJIOB BBITYKJIOCTH, BOTHYTOCTH H
Touek nepernda rpapuka GpyHkunn y=f(x).

ACHUMIITOTBI KpPWBOI: ONpe/ieieHne, BHIbl ACHMIITOT. YPAaBHEHUS BEPTHUKAIBHBIX M HAKIOHHBIX
ACHMIITOT.

Tunosoii BapuanT oujiera pias caauyu 3adera (UK)
no qucuumanue «Marematukay | kype, 1 cemecTp

|. OT™MeThTe NpaBWILHBII HOMEP 0TBeTa B rpade «BapuaHTbI 0TBETOB»

Ne
bamn bamn
BOTIPO- Cogepxanue Bompoca BapuanTs! 0TBETOB sompoca | orsera
ca P
-2 3 4 1) npsMoyTroIpHON
Ecmu matpuna nmeer BUI TO =
1 p 2 7.0 2) 2) TPEYTOIIBHO 1
3) xBazpaTHOU
OHa SIBJISIETCS o
4) pacmimpeHHoH
Ecmu ucnionb3oBathk popmynsl Kpamepa juis 1)2 2)-2
HaXO0X/IEHUS PEIIEHNs CUCTEMbI YPaBHEHUN 3)1 4)-1
’ S +2x =-1 TO 3HAYEHUE X, PABHO: ’
2 .
5Xl - 6X2 = 17 ’
Jlanst Bektopsl @ u b . Uucio, paBHoe mpous- | ) BEKTOPHBIM MPOU3BEaCHHEM
3 BEZCHUIO JIIMH 3TUX BEKTOPOB Ha KOCHHYC YT- 2) CKaJIAPHBIM POU3BEACHAEM 1
112 MEYKJTY HIMU HA3bIBACTCH: 3) CMELIAHHBIM POU3BEICHHEM
4) cyMMO# BEKTOPOB
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Kocuuyc yria Mexy Bextopamu a(2,—1,3) u 1) - 1 2) 1
4 b(~1;3;2) pasen: 15 7 )
1 1
3) — 3) =
) 14 ) 3
VYpaBHeHHE NPSIMOiA, poxosuie yepe3 Touky | 1) x+3=0 2) x—3=0
5 A(-3; 2) mapamnensHo ocu abenucce, umeer Bua: | 3) y — 2=0 4) y+2=0 2
YpaBHEHHE OKPY>KHOCTH C IICHTPOM B TOUKE 1) (x+5)2 —(y—7)% =25
C(5; -7) u mpoxoasiiei uepes Touky M(2; -3) ) )
6 HUMEeT BUJI: 2) (x=5)"+(y-7)" =25 1
3) (x+5)%+(y+7)? =25
4) (x-5)2+(y+7)?=25
PesynpraT BRIUMCICHHS TIpeacia 3 10 50
7 y3x2—5x—2 ’ 1)3 2)1 3)ﬁ ‘”ﬁ 2
lim —————— pasen
-2 2X°—X—6
I'paduk Gpyukimn y=Ff(X) umeer Bu: 1) lim f(X)=+400; lim f(x)=0
VA | Torna ogHOCTOpOHHHE x>3-0 X3
\ : npexens! B touke x=3 | 2) X'Lglo f(x)=0; X'Lglo f(X)=—o0
8 : i . 1
\: p PABHBL 3) lim f(x)=3 lim f(x)=—x
0 | X x—3-0 X—3+0
Ir' 4) lim f(x)=+0; lim f(x)=—w
Xx—3-0 Xx—3+0
=sin® 1
Ecnu 3agana Gpynkuust Y =Sin°(In5x), to ee 1) y' =cos’— 2)
MIPOM3BOHAS UMEET BH 5x
y' =3sin’(In5x)
9 . 5 1 2
3) y' =3sin“(In5x) - cos—
SX
. 1
4) y' =3sin?(In5x) - cos(In5x) - =
X
Ecimn f"(X) >0 st Bcex x M3 HEKOTOPOro uH- | 1) BorHyTas
10 tepBaia, To f(X) Ha 3TOM HHTEpBasE 2) BbIITyKI1ast 1
3) Bo3pacTaeT
4) yObIBaeT
HToro: 15
|1 Ha oT1eJ1bHOM JINCTE HANMIIIKMTE OTBETHI HA CJIEAYIONIMeE BOMPOCHI.
No bann bann
BO- ConeprkaHue Bompoca BOIIPO- | OTBeTa
npoca ca
8 Jlaiite ompeeneHue BbIMYKIOCTH U BOrHYTOCTH rpaduka Gpynkimn y=Ff(X). Coenaiire
yeprexu. CHopMyupyiTe HEOOX0IUMOE YCIOBHE BhIMyKI0CcTH (BorHyTocTH). Chop- 5
MYJIUPYITE JOCTATOYHBIC YCIOBHUS BBIMYKIOCTH (BOTHYTOCTH) rpaduka QyHKINH
y=Ff(x).
9 2
COS—
HaiinuTe npousBoanyto pyHKuuu: Yy = — X S
In /5% —3
Hroro: 10
Bcero 0ay110B: | Ounenka: | Hopmucn

Kpurepun ouenku (S — cymma 6amnoB):  S< 15- He 3aureHo, 15< S<25 -3aureHo
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Il CEMECTP

Bonpochl K AK3aMeHy 0 AUCHUILINHE «VaTeMaTHuKa»)
1 kypc, 2 ceMecTp

1. Omnpenenenuie nepBooOpazHOM PyHKIMH, JIeMMa O NTepBo0Opa3HbIX. OrpeiesieHne HeonpeaeNIeHHOTo
MHTErpala, ero reoMeTpuueckuii cmbici. Teopema cyiiecTBoBanus HHTerpaina. OCHOBHBIE CBOMCTBA HEOIIPEiE-
JIEHHOT'O MHTerpasa

2. HHTerpupoBaHue N0 YaCTSIM I HEOIPEEIEHHOTO UHTErpaia: (hopMyIia, OCHOBHBIE CIydau IpuMeHe-
HUs. 3aMeHa [IepEMEHHOM B HEOIpeIeNIeHHOM MHTErpalle, UHTErpUpOBaHUe UppaloHaabHocTel. ViHTerpupo-
BaHUE (PYHKIMH, COJIEPKALUX KBAJPATHBIN TPEXUICH.

3. 3amauu, NPUBOJALIME K IIOHATUIO OIIPE/IENIEHHOIO MHTEerpajia: a) 3a7ada o IUIOIa 1 KpUBOJIMHEHHOM
Tpaneuuy; 0)3aaada 0 Macce IPSMOJIMHENHOTO HEOTHOPOJHOTO CTEPIKHSL.

4. MWurerpanbHas cymma. OnpezeneHue onpeeieHHOro HHTerpaia. Beraucienue onpeiesieHHOro nHre-
rpana o popmyiie Herorona-JleliOnuma. ['eoMeTprdeckuii 1 MEXaHMUECKUN CMBICIIBI OTIPEICTICHHOTO MHTE-
rpaia. OCHOBHBIE CBOICTBA ONPEAEICHHOTO MHTErpaia.

5. HurerpupoBaHue No 4acTsM B OIPEAETICHHOM UHTErpajie. 3aMeHa IEPEMEHHOM B ONPEIeNICHHOM HHTe-
rpaie.

6. Beruucienue miomaei miockux Guryp. BerdauciieHre 00beMOB TeIT BpaIleHUs..

7. Juddepennmanpabie ypaBHeHus 1-ro mopsaka (Y 1): ompenencHue, BUIbI 3alIUCH, PEIICHHUE,
HavajpHOe ycioBue. Teopema Komm (cymecTBoBaHME M eIMHCTBEHHOCTH pemieHus auddepeHuanb-
HOro ypaBHeHHUd 1-ro nopsaka). AY | ¢ pazaesneHHbIMU U pa3AesoUMMHCS IEPEMEHHbIMU.

8. JluneitHoe muddepeHnmansHoe ypaBHeHne 1-ro mopsiaka: onpeneneHue, Buj, HaX0XKICHHE 00IIero
pelienus. YpaBHenue bepHyium.

9. Juddepennmanbupie ypaBHEHHUS 2-T0 TOPSAKA: OMPEICIICHNE, BUbI 3aIMCH, PEIICHNE, HaYallb-
HBIE YCIIOBUS.

10. OnHoponnbie nuHElHBIE AU(QepeHalIbHbIe YPaBHEHUS 2-TO TOPSKA: ONpeAesieHUue, CBOMU-
cTBO ero pemeHuil. Teopema o CTpyKType 0OILIero pemeHus OAHOPOAHOIO JUHEHHOro nuddepeHnu-
albHbIE YpaBHEHHUs 2-To nopsaka. Teopema o CTpyKType oOILIero peneHus: HeOAHOPOIHOTO JTMHEHHOTO
mudepeHnnaIbHble ypaBHEHUS 2-T'0 MOpsIKa.

11. HaxoxaeHnue o01IeTro pemeHus: OJJHOPOIHOTO JIMHEHHOTO qudPepeHInansuple ypaBHEHUS 2-T0
HOpsAZKa C TMOCTOSIHHBIMU KO3((ULMEHTaMH B ClydyasiX, KOrJla KOpHU XapaKTepUCTHUECKOTO YypaBHe-
HUS: a) JeHCTBUTENbHBIC U pa3IudHble; 0) NeHCTBUTENbHBIE U PABHBIC; B) KOMILJIEKCHO COMp S’KEHHBIE.

12. Merox noabopa 4YaCTHOTrO pelIeHUs HEOJAHOPOAHOIO JHUHEHHOTo AuddepeHnanbHbe ypaBHe-
HUSl 2-TO MOPSIIKA C TIOCTOSTHHBIME KO3(pQHUIIMEHTaMu B CIy4asx, KOT/Ia IpaBasi YacTh YpaBHEHHS MM e-
er Bu: a) f(X) =P (X) - €% b) f(x) =e” - (Mcos yx + Nsin yx ).

13. CoObiTust. Buasl coObITHIl: TOCTOBEpHBIE, HEBO3MOXKHBIE, CilydaiiHble. Bubl ciyyaiiHbIX coOBI-
TUN: HECOBMECTHBIE, COBMECTHBIE, PaBHOBO3MOKHbIE, €JUHCTBEHHO BO3MOKHbIE. [lonHas rpymnma co-
ObITHil. [IpOTHBONONIOKHEIE COOBITHS.

14. Yacrora. OTHOCHUTENBHAS YACTOTA. KJIACCUYECKOE M CTATUCTUYECKOE ONpEeeieHUE BEPOSTHO-
CTH.

15. AnreGpa cob6siTuii. Cymma co6biTuil. Teopemsbl CiiokeHus: BEpOATHOCTEH HECOBMECTHBIX U COB-
MeCTHBIX coObITHH. [Ipon3Benenne coopiTuil. Teopema yMHOKEHHS BEPOSITHOCTEH U €e Clie ICTBHSL.

16. Cnyuqaiiabie BenuauHbl (CB): muckperasie (JICB) n HenpepsiBabie (HCB). 3akon pacnpenene-
HUs JUCKPETHOM Clly4aiiHOM Benu4uHbL. Pan pacnpenenenus. MHOroyroiasHuk pacnpeneiienus. OyHk-
nust pacnpenenenuss CB: ompenenenue, rpaduk, cBoiictBa. IlmotHocts pacnpenenennss HCB u ee
CBOMCTBA.

17. Marematuueckoe oxunanue JICB u HCB: onpenenennie u BeiunciaeHus cBoiictsa. Jucnepcus u
CpellHEee KBaJpaTUUECKOE OTKJIOHEHHUE: ONPEEIICHUE U BbIUKCIEHUE; cBoiicTBa nucnepeun aiusd JCB u
HCB.

18. HekoTtopsle cTangapTHBIE pacrpeeseHus:: OMHOMUAIbHOE, PABHOMEPHOE, HOPMAJILHOE.

19. OcHoBHBIE 3a7jaul MaTeMaTHYECKOM CTATUCTHKH. I'eHepanbHas U BBIOOPOYHAs] COBOKYIHOCTH.
Bubl BapuanimoHHBIX psiioB, UX Tpadudeckoe nuzodpaxenune. CriocoOsl 00pa3oBaHus BEIOOPKH.
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20. Iloka3aTenu 1eHTpa paclupeaesneHus: cpeanss BbBI0opouHas, Moja, Mmeauana. [lokazarenu Bapu-
allM CTaTUCTUYECKHUX PACIpEeNICHHII: IMIIUpHYEecKast AUCIIEPCHsl, CpEeJHEE KBAAPATHIECKOE OTKIIOHE-
HUe, Koo punreHT Bapuanuu. ACHMMETPHS B SKCILIECC.

21. TlonsTHE CTATHCTUYECKUX TUIOTE3, obmiee mpaBmiio ux nposepku. Kpurepuii cornacus [lupco-

2
Ha (1 °).
22. CBoiicTBa BBIOOPOUYHBIX OIICHOK: HECMEIIEHHOCTh, COCTOSATEIBHOCTD, 3((EKTUBHOCTD.

23. nTepBanbHOE OLEHUBAHUE NapaMeTpoB. JlOBEpUTENbHBIH HMHTEpBAJ ISl MATEMaTHYECKOTO
OKUJIAHUSI U CPEJIHEro KBapaTUUECKOT0 OTKIOHEHUs. Bpiuncnenne o0bema BHIOOPKU.

TunoBoii BapuaHT OuJiera (Tecra) aias caauu sx3amena (MK)
no qucuuiinHe «Martematuka» 1 kypc, 2 cemecTp

| OT™MeTBTe MpaBWILHBII HOMEP 0TBeTa B rpade «BapuaHTbI 0TBETOBY

e bann bann
B Conepxanue Bompoca BapuanTsl 0TBETOB BOIMpPO- | OTBe-
BOIIpoCa ca Ta
R A Y Y e R
0-9=2% YPHPYIOIL 3) Hy:a<l4  4) Hy:a<24
TUIoTe3a
[Ipumenss GopMysly MHTEIrpUpOBaHus 1o ya- | 1) e*dx 2) e
2 CTAM K MHTErpaj 3x+5)e*dx, 3a U cieayer 2
pary [(3x+5) YT 1 3)3x+5 4) (3x+5)dx
[PUHSATS:
OpnHa n3 nepBo0Opa3HBIX I GYHKIMH 1) 2/7—cos3x
sin 3x

_oer . 2
UMECT BU: _ _
3 v 7—c0s3x 2) 3 7—cos3x 3
3) —g NT7-c083X  4) —2+/7—C0S3X

Oyukuust y=eXC, +e~4XC, sBisercs 06- 1) y"—4y'+3y=0
4 UM pelieHueM TudGepeHInaibHOrO ypaBHe- 2) y"+3y' -4y =0 1
HUS: 3) y"—-16y=0
4) y'+4y' =0
[Tomane y 5
3alITPUXOBAHHOM 0 y=oxtn | 1) s = I (x=x* +6x-10)dx
00J1aCTH BBIYUCIIACTCS =X 2
C NOMOIIIBIO (OPMYJIBI: 2) 5= (x* ~6x +10 - X)dx
5 l : K 2
35 X 3) S=j(x2—6x+10)dx
2

4) s :_2[(x—x2 +6x-10)dx

BeposiTHOCTH MTOJIOMKH ITEPBOTO CTAaHKA B Te-
yeHue cMeHsl pasHa 0,2, Broporo — 0,4 u Tpe-
6 thero — 0,3. Torma BeposTHOCTE Toro, uto Bce | 1) 0,024 2)1  3)0,24 4)0,9 2
TPH CTaHKa NOTPEOYIOT HAIAAKH B TCUCHHE
CMEHBI paBHa

B rpynne 13 yenosek. 13 Hux 4 neBymkw,

7 ocTallbHBIE — FoHOIMU. K 1OCKe BBI3BaH OJMH 1) 9 2) 4 3) 1 4)
yuamuiics. Torzna BeposSTHOCT TOTO, YTO 3TO 13 13

OyJIeT I0HOIIA paBHA

|~

Caydaiinble BennuuHbl X 1 Y He3aBUCUMBL. W3-
8 | Bectro, uro D[X]=5; D[Y]=4. Torma 1)9 2)19 3)13 4)34 2
D[X —Y] paBHa

Hroro: 15




29

11 Ha oTaebHOM JIMCTe HAITHIITUATE pelicHus CJICAYIOIIUX 3a1a4.

Ne bann bann
BOIIPO- CopeprxaHue Bompoca BO- oT-
ca Tpoca BE€Ta
Omnpenenenne nepBooOpa3Hoil PyHKINH, TeMMa 0 IepBooOpasHbIX. OnpeneneHue He-
9 OTIpeICNICHHOTO UHTETpaja, ero TeOMETPUICCKUN CMBICI. Teopema cymecTBOBaHUS 5
MHTETpaJa, CBOMCTBA HEONPEJeIEHHOTO0 HHTErpaa.
10 | Haiimure obmiee pemenne nuddepeHnnaibHoro ypaBHeHus Y — 2y = 6X° —6X — 2 5
Hroro: 10
Bcero 6a1108B: | Onenka: | Hopnuce

KoHTpoabHas pagoTa CTY/IEHTOB 3204HOI (hOPMBI 00Y4YeHHs

OLieHOYHBIE CPEICTBA Il KOHTPOJISI YCIIEBAEMOCTH MO AMCIHUIUIMHE COJEPXKAT OJHY KOHTPOJIb-
HYI0 paloTy, cocTosyto u3 14 3aganuii, KOTOpble BRIOUPAIOTCS COMIACHO MIM(pa U3 yueOHOTro Mocoous
JUTSL CTYJIGHTOB 3a04HOM (pOopMBI OOyUEHUSI.

[lepeuens BapuaHTOB 3aJaHHI KOHTPOJIBHOI PaOOTHI, METOJUKA €€ BBIMIOJHEHUS U HE0OXoauMas
JUTEepaTypa MPUBEICHBI B METOIMICCKUX YKA3aHUSX JIJIsl HAITMCAHUS KOHTPOJIBHON PaOOTEHI.

IMosHbIi (POHA OLEHOYHBIX CPeICTB, BKIKYAKIMHA TeKYUHil KOHTPOJb yCIIeBaeMOCTH U
nepevYeHb KOHTPOJIbHO-U3MepUTeabHbIX MaTepuaioB (KUM) npuBeneH B NPUI0KeHNH K padoyei
nporpamMmme.

8. YYHEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIHEYEHHUE JUCIIU-
IJIMHbI

8.1 OcHoBHas1 IMTEpaTYypa

1. bozomonos, H.B. Marematuka. YueOHuk Jutst 6akanaspoB./H.B. boromonos, I1.1. Camoiinen-
k0. — M.: FOpaiit, 2012. — 396¢. (50 5k3.).

2. bozomonos, H.B. [lpakTHueckue 3aHATUS 110 MaTeMaTuke. Yueb. mocobue Juist 6akaiaBpos./
H.B. Boromornos. — M.: FOpaiir, 2012. — 495¢. (50 3k3.).

3. I'mypman, B.E. Teopus BeposTHOCTEN 1 MaTeMaTH4eCcKasi CTATUCTHKA. Y4eb. mocodue s Oa-
kanaspoB./ B.E. 'mypman. — M.: FOpaiir, 2012. — 479c¢. (100 3x3.).

4. I'mypman, B.E. PykoBOJCTBO K PELICHHIO 3334 110 TEOPUU BEPOATHOCTEN U MATEMAaTUYECKON
craructuke. Yue0. mocodue mis By30B./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 3k3.).

5. Kenvoepm, M. . BeposTHOCTb M CTaTHCTHKA B PUMepax U 3a/1a4ax [ DIeKTpOHHBIH pecypc].
T. I: OcHOBHBIE MOHATHUS TEOPUH BEpOSTHOCTEN 1 MaTemaThueckoi craructuku / M., Kennbept, FO.M.
CyxoB H3znanue 2-e, nonosHeHHOE. — DneKTpoH. Jad. — M.: MITHMO, 2010. — pexxum ocrtymna:
http://www.biblioclub.ru — 25.08.2017.

6. Macnak, O.H. Marematuka. Teopust MHOXKECTB, SJIEMEHTHI JIOTUKH, JTMHEHHAas U BEKTOpHas areo-
pa, aHaIMTHYEeCKas TeOMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE, AJIEMEHTHI TONOJIOTUH [ DJIEKTPOHHBIN pe-
cypce] : yue6. mocobue ayst CTyA. Bcex Hampasil. [1 kypca OakanaBpuata] B 6 4. U.1/ O. H. Macnak, M. B.
Kysnenosa, 0. C. Poro3una ; HoBouepk. nnx.-menuop. uH-T Jlonckoit 'AY. - DnekrpoHn. naH. - HoBouep-
kacck, 2017. - )KM/JI; PDF; 1,96 MB.

7. Bapvuunuroea, E.B. Maremaruka. Beeenue B Marematudeckuii anamms, auddepeHnuansHoe
ucuucienue pyHKIUi 0HOM U HECKOIBKUX NEPEMEHHBIX, MPIIIOKEHUS TU(depeHINaTbHOTO UCUUCIIEHUS
K MCCIIeTOBAaHUIO (DYHKITUN OJTHOM U HECKOJIBKUX MEPEMEHHBIX [ DJIEKTPOHHBIN pecypc] : yued. mocodue
JUIS CTYJ. Bcex Hampasil. [1 kypca 6akanaBpuara] B 6 u. U.2 / E. B. bapsinukosa, Y. M. bamnsik, O. H.
Macnax ; HoBouepk. umxk.-menuop. uH-T Jlonckoi [AY. - Dnektpon. naH. - HoBouepkacck, 2017. - JKM/I;
PDF; 2,52 MB.

8. bawnak, H.M. Matemartuka. lHTerpanbHoe UcUuCIIeHne [ DNeKTpOHHBIN pecypce] : y4eO. mo-
cobue 115 Ty, Bcex Hampasil. [ 1 kypca 6akanaBpuara] B 6 4. U.3 / Y. M. bamnsxk, FO. C. Poro3una, M.
B. Ky3nenosa ; HoBouepk. nunx.-menuop. uH-T Jlorckoit ['AY. - Dnekrtpon. naH. - HoBouepkacck, 2017.
- XMJ; PDF; 2,77 Mb.
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9. Ky3neyosa, M.B. Marematuka. JluddepeHipansable ypaBHeHuUs [ DNEKTPOHHBIN pecypce] : yued.
nocoOwue sl CTy/. BceX Hampasil. [1 kypca OakanaBpuata] B 6 4. U.4 / M. B. Ky3nenosa, E. B. bapsianko-
Ba, O. H. Macnak ; HoBouepk. urk.-menuop. uH-T J{oHckoit ['AY. - DnektpoH. naH. - HoBouepkacck, 2017. -
KM/JI; PDF; 1,43 Mb.

10. Pozo3una, IO.C. Matematuka. Teopus BeposTHOCTEH [ DIEKTPOHHBIN pecypc] : yued. mocodoue
JUTS CTYJ. BceX Hampasil [l kypca 6akanaBpuata] B 6 4. U.5 / 1O. C. Poro3una, E. B. bapsiiaukosa, M.
B. Ky3nenosa ; HoBouepk. unx.-menuop. uH-T Jloackoit ['AY. - DnekTpoH. naH. - HoBouepkacck, 2017.
- XMJI; PDF; 5,04 Mb.

11. Papvuunuxosa, E.B. Maremaruka. Yacts I [TekcT]: Kypc nekumii s 6akaaaBpoB BCeX
Hanpasi. / E.B. bapeimankosa, M.B. Ky3nenosa, O.H. Macnak ; HoBouepk. unx.-menuop. uH-T [{oH-
ckoit 'AY. - HoBouepkacck, 2018. - 65 c. (5 7k3.)

12. bapviunuxosa, E.B. Maremaruka Yactb | [DnekTpoHHBIN pecypc]: |: Kypc JeKiui 1ist 6aka-
naBpoB Bcex Hampari. / E.B. Bapeimaukosa, M.B. Ky3uenosa, O.H. Macnak — DnextpoH. naH. - HoBo-
yepkacck, 2018. — XKXM/JI; PDF; 1,05 MB. — Cucrem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat
9. — 3arn. ¢ ’kpaHna.

8.2 JlonosinuTeIbHAS JIMTEPATypa

1. Pozo3una, FO.C. MaremaTuka [ D1eKTpOHHBIN pecypce] : ¢O. 3a1a9 U ypaKHSHUN [ CTY/.
Bcex 00pas. HampaBil. 04. U 3204. hopm 00y4.] B 5 u. U.1 : JIunelinas u BekTopHas anredpa, aHamuTH4e-
ckas reometpusi / E. B. Bapeimaukosa [u ap.] ; HoBouepk. nnx.-menuop. uH-T J{oHckoit ['AY ; mox pen.
1O.C. Porosunoii. - 9nekTpoH. naH. - HoBouepkacck, 2017. - X)KM/I; PDF; 1,85 Mb.

2. Pozo3una, FO.C. Matematuka [ DneKTpOHHBIN pecypc] : c0. 3a1a4 U ynpaKHEHUH [Ans CTyI.
Bcex 00pa3. Hampasil. 04. U 3a04. popm 00y4.] B 5 4. U.2 : BBenenue B maTremaTnueckuii ananus. [Ipene-
ael. [IpousBonnas / E. B. bapeimaukosa [u ap.] ; HoBouepk. unx.-menuop. uH-T JloHckoit [AY ; mox
pen. KO.C. Porosunoii. - HoBouepkacck, 2017. - X)XM/I; PDF; 3,82 MBb.

3. Pozoszuna, FO.C. Marematrka [ DneKTpOHHBIN pecypc] : ¢0. 3a7a9 ¥ yIpakKHEHUH [ 1711 CTY/IL.
BceX 00pa3. Hampasil. o4. U 3a04. popm o0yu.] B 5 u. U.3 : Unurerpansuoe ucuucnenue / E. B. bapbimnu-
koBa [u ap.] ; HoBouepk. unx.-menuop. uH-T JJonckoit ['AY ; mon pen. FO.C. Poro3unou. - 1eKTpoH.
naH. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,06 Mb.

4. Pozo3una, FO.C. Matematuka [ DJeKTpOHHBIN pecypc] : ¢O. 3a1a4 U yrpakHeHUH [171s cTy .
Bcex o0pa3. Hampasil. o4. ¥ 3a04. opm o0y4.] B 5 4. U.4 : [Iluddepennmansusie ypauenus / E. B. ba-
peIlIHUKOBA [1 Ap.] ; HoBouepk. nnxk.-mennop. uH-T Jlonckoi 'AY ; mox pex. F0.C. Porosunoit. - Onek-
TpoH. aaH. - HoBouepkacck, 2017. - )KM/1; PDF; 3,87 Mb.

5. Pozo3zuna, I0.C. Marematuka [ OneKTpoHHBIN pecypc] : ¢0. 3a/1a4 U ynpaXHeHUH [JU1s CTyA.
Bcex o0pa3. Hampasil. o4. ¥ 3204. (hopm o0y4.] B 5 4. U.5 : Teopust BepossTHOCTEHN 1 MaTeMaTH4ecKas
craructuka / E. B. bapbimnukosa [u 1p.] ; HoBouepk. unx.-menuop. uH-T lonckoit 'AY ; mox pen.
10.C. Poro3unoii. - DnektpoH. aaH. - HoBouepkacck, 2017. - )KM/1; PDF; 3,87 Mb.

6. Maremaruueckas cratuctuka [TekcT] : MeTo. ykas. K BbII. pacd.-Tpad. paboTsl 111 Oakanas-
poB 1 kypca o4. hopmer 00yuenus Bcex Hanpasi. / Coct. E.B.bapsimaukosa ; HoBouepk. uHxk. - Menu-
op. un-T Jlonckoit I'AY. — HoBouepkacck, 2017. — 61 c. (80 3k3.)

7. MaremaTtuueckasi CTaTUCTHKA [ DJIEKTPOHHBIN pecypc]: METO/I. YKa3. K BBII. pacd.-rpad. paboTsl
i 6akanaBpoB 1 Kypca ou. ¢popmbl 00ydenus Bcex Hanpasid. / Coct. E.B.bapeimnukosa; HoBouepk.
TOC. MEJTOP. aKkaJl., kad. MaTeMaTuKu.— DIeKTpoH. naH. - HoBodepkacck, 2017.— XKMI; PDF; 1,07 Mb. —
Cucrem. TpedoBanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ skpana.

8. bawnak, H.M. Matematuka [Tekcrt]: yue. mocobue st CTya. 3a04. Gopmbl 00yd. Bcex
Hanpasnenuit / U.M. bamnsk, O.H. Macnak; HoBouepk.unx. menuop.uH-T JJI'AY. — HoBouepkacck,
2017. - 190c. (50 3K3.)

9. bawnak, U.M. Matematuka [DneKTpoHHBIH pecypc]: yued. mocodue amist cTyd. 3a04. (OpMbI
00yu. Bcex Hanpasnenuit / U.M. bamnsk, O.H. Macnak; HoBouepk.uux. Menrop.ua-1. — HoBouepkacck,
2017. — Dmnextpon. gaH.- HoBouepkacck, 2017. — XXM/I; PDF; 4,3 Mb. — Cucrtem. tpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3aru. ¢ skpaHna.

10. MaremaTuka. JluneiiHas U BekTopHas anreOpa. AHaIUTHYECKash T€OMETPHUs [DJIEKTPOHHBIN
pecype] : Meron. yka3. K BbII. pacu.-rpad. pabotsl st GakamaBpoB I kypca od. ¢opmbl 00yd. Bcex
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Hanpasi. / HoBouepk. umx.-menuop. uH-T ouckoit 'AY, kad. BulBP ; coct. M.B. Ky3nenosa, .M.
Bamusik, O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - XKM/1; PDF; 876 Mb.

8.3 Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKANMOHHOI ceTn «HTepHET», HE0OXO0AHU-
MBIX JIJISI OCBOEHH S TH CHMILINHBI

HaunMeHoBaHue pecypca Pesxxum gocryna

CnpaBouHo-uH(popmaronHas cucrema «Bukune- | https://ru.wikipedia.org/wiki/Beiciasi_MateMaTuka
TS

Briciias MaTemaTHKa 1711 3a09HUKOB http://www.mathprofi.ru/

OdurmanbHbIi cCalT MUHUCTEPCTBA IIPUPOTHBIX https://www.mnr.gov.ru/
pecypcoB 1 skostoruun Poccuiickon denepanumn

Hudopmanmonno-npasosoii noprain TAPAHT.PY | http://www.garant.ru/

CnpaBounas cucrema KoncynsranT ITimroc http://www.consultant.ru/

8.4 Meroanyeckue YKa3aHus JAJ 00y4aIOLIUXCS M0 OCBOEHUIO THCIUTIITUHBI

1. TMonoxeHnwue o Tekyme arrecranuu odydaronmxcs B HUMU ATAY [DneKTpOHHBIN pecypc] (BBeaeHO
B neiicTBre mpukazom aupekropa Nell9 ot 14 mroms 2015 r.) / HoBouepk. nmxk.-menmop. uH-T JloHckoit ['AY.-
Onexrpon. aan.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su.

2. TunoBsle (OPMBI THUTYIBHBIX JUCTOB TEKCTOBOW JOKYMEHTAIIMH, BHIOTHIEMON CTYACHTAMH B YYeOHOM
nporiecce [INEKTpOoHHBINA pecypc]| / HoBouepk. urk.-menuop. uH-T Jouckoit ['AY.-Dnektpon. man.- HoBouep-
Kacck, 2015.- Pexxum moctyma: http://www.ngma.su.

8.5 Ilepeyens MHGPOPMALMOHHBIX TEXHOJOTHIi HCMOJIB3YEMbIX NMPH OCYIIECTBJIEHHH 00pa30BaTe/ib-
HOI'0 Npolecca, NPOrpaMMHOro odecrieyeHus 1 MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM, A/ OCBOEHUS 00y-
YAIOIMUMHCH TUCHUIIIMHBI

HaunmeHoBaHMe pecypca PexBH3UTHI 10T0OBOpPa
000 «HexkcMenunay Horosop Ne 010-01/18 06 okaza-
HUU WH(POPMAIIMOHHBIX YCIYT OT
16.01.2018 r.mo 19.01.2019 .
000 «HekcMenuna» Horosop Ne 008-01/2017 06 oka-
3aHUW UHQOPMAIIMOHHBIX YCIYT OT
19.01.2017 r.mo 10.01.2018 r.

000 «M3narenbcTBO JIaHbY JoroBop Nel Ha OKaszaHHE YCIyr
Mo MNpeaoCTaBJICHHUIO A0CTyla K
SJICKTPOHHBIM n3JaHusAIM oT
17.02.2017 r.mo 20.02.2018 r.
00O «3narenscrBo JIanb» Jorosop Ne p08/11 Ha oka3anue
yCIIyr IO HPEeIOCTaBICHUIO J0-
CTyIa K JJIEKTPOHHBIM W3JIaHUSIM
o1 30.11.2017 r.no 31.12.2025 1.
00O «3narenscrBo JIanb» JoroBop Ne 557 Ha okazaHue
yCIIyr IO HPEeJOCTaBJICHUIO JI0-
CTyIa K JJIEKTPOHHBIM H3JaHUSM
ot 19.05.2017 r. no 18.05.2018 r.
00O «3narenscrBo JIanb» Horosop Ne 2 Ha oka3zaHue
yCIyT MO NPEIO0CTAaBICHUIO J10-
CTylla K JIEKTPOHHBIM H3JaHU-
am ot  15.02.2018 r.mo
14.02.2019 .



https://ru.wikipedia.org/wiki/Высшая_математика
http://www.garant.ru/
http://www.consultant.ru/
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000 «M3narenscTBo JIaHb)

HoroBop Ne 487 Ha okazaHue
YCIYT MO MPEJOCTABICHUIO JO-
CTyIa K AJIEKTPOHHBIM H3aHH-
am ot  16.05.2018 r.mo
15.05.2019 r.

Hepeqeﬂb JIMIECH3UOHHOT0 IMPOrpaMmMHOT0 odecneyeHns

PexBU3MTHI NOATBEPKIAIO-
1Iero IOKyMeHTa

Microsoft. Desktop Education ALNG LicSAPk OLVS E 1Y
AcademicEdition Enterprise (MS Windows XP,7,8, 8.1, 10; MS
Office professional; MS Windows Server; MS Project Expert 2010
Professional)

CyOnuueH3noHHbIH J0roBop No
Tr000131808 ot 19.12.2016 1.
AO «CodrJlaiin Tpeiin» (c
19.12.2016 T. mo 29.12.2017 r.)
CyOnuneH3noHHbIN 10roBop Ne
Tr000131826 ot 20.12.2016 1.
AO «CodrJlaiin Tpeiia» (c
20.12.2016 . m0 29.12.2017 r.)
CyOnunen3noHHbIi goroBop Ne
Tr000131837 ot 21.12.2016 1.
AO «CodrJlaiin Tpeiia» (c
21.12.2016 . m0 29.12.2017 r.)
CyOnunen3noHHbId goroBop Ne
Tr000131849 ot 23.12.2016 1.
AO «CodrJlaiin Tpeiia» (c
23.12.2016 1. 10 29.12.2017 r.)
CyOnuneH3noHHbIN g0roBop Ne
Tr000131856 ot 26.12.2016 1.
AO «CodrJlaiin Tpeia» (¢
26.12.2016 . mo 29.12.2017 r.)
CyOnunueH3noHHbIN 10roBop Ne
Tr000131864 ot 27.12.2016 1.
AO «CodrJlaiin Tpeiia» (¢
27.12.2016 . mo 29.12.2017 r.)
CyOnuneH3noHHbIN 10roBop Ne
58544/PH14588 ot 28.11.2017
r. AO «CodtJlaiin Tpeita» (c
30.12.2017 r. mo 31.12.2018 r.)
CyOnuieH3noHHBIN 10roBOp Ne
58547/PH/14588 ot 28.11.2017
r. AO «CodrJlaiia Tpeita» (c
30.12.2017 r. mo 31.12.2018 r.)

[IporpamMMHas cuctema Jj1si OOHapy>KE€HUS TEKCTOBBIX 3aUMCTBOBA-
HUH B yueOHBIX U HayuHBIX paboTax «AHTuIUIaruat. BY3» (unrep-
HeT-Bepcus);

Monyinb «IIporpaMmMHBIN KOMIUIEKC IOMCKA TEKCTOBBIX 3aUMCTBO-

BaHUN B OTKPBITHIX UCTOUHHUKAX CETH UHTEPHET»

JInuensuonnsiii qorosop Ne 41
o1 20.01.2017 r. 3AO «AHTH-
[Tnaruat» (c 19.02.2017 r. no
18.02.2018 r.).

JInuensuonnsit gorosop Ne 717
o1 09.01.2018 . 3AO «AHTH-
[Tnaruar» (c 09.01.2018 r. mo
09.01.2019 r.).
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9. OMMCAHHE MATEPHAJILHO-TEXHUYECKON BA3bl, HEOBXOJAUMOI 1151
OCYHECTBJIEHNS OBPA3OBATEJILHOI'O IMPOLECCA 11O JUCIHHITJIHHE

JeKyuonHbIe 3AHAMUA NPOGOOAMCH 6 AVOUMOPUAX QOIIee0 NONLIOBANNA, OCHAWEHHBIX CREYL-
WILHOU MeHeabI0, QOCKON, U M.N,, NP HEOOXOOUMOCIIN QVOUMOPUS OCHUACICS NEPEHOCHBIMI MY IbM-
MEOUUNBIMU CPEOCHMBAMU [IKPAN, NPOCKMOP, GKYCIUNCCKAR cucmema). ayo.228.

Ilpakmuseckue sauamua NPOBOAATCA B CASHHATHANPOBAHHLIX AYAHTOPHAX!

aya. 2408 na 36 nocanounnix sect; | pabowee MecTO npenogapartens: Aocka; ywebHo-

Harna/Hele MOcoOMs (JEMOHCTPAUHOHHBIE MIAKATHI); AWAAKTHYECKHE MarepHadbl no Temam; yyeOHO-
METOHUECKHE MOCOOHS: YEPTEIKHBIE HHCTPYMEHTHI
aya. 2401 (#a 25 nocasouHbLiX MECT) € BLIXOJAOM B CeTh - YKOMIUICKTOBAHO CHELHATN3HPOBAH-
HOH MeDRILIO M TEXHHYECKHMH CPeACTBAMN OOYUeHNs, CIYKAUNUMN AT NpeicTaBaeHns nHpopmatun
ayanTopun: komnetorep Imango Flex -9 wr., Mounrop 17" KK; Komnstorep Imango Flex - lwr.: Mo-
uurop 197" JKK-1 wr.: Npuurep Canon FC ~ 228 ~ L, [Tepenocnoii sxpan ( Dinon Tripol MW 22m *
2.2 m). noytOyx Samsung R720-FS-02 u npoexrop Aser X1261-1 wmr
O6yuaiouMecs 13 HHUCIA JHIL ¢ OFPAHHYCHHBIME BOIMOKHOCTAMHU 310POBLS 00ecneHeHsl nevat-

HBIMH 1 (M) 2AEKTPOHHBIMM 0OPA30BATEABHEIMH PECYpeamy B (JOPMax, azanTHpOBAHHLIX K OIpaHuye-
HHAM HX 340POBBA.

10. OCOBEHHOCTH OPFrAHH3AHIHH OBPA3BOBATEJIBHOI'O [MIPOLECCA 110
JAHCHATIIHHE JUTST HHBAJW0B 1 UL C OTPAHHYEHHBIMH BO3MOKHOCTSIMH

Co,qepmauue JAHCUHTUTHHBL H YCIHOBHA OpraHuds3aiif 06)”-!6"“3 AN 06)"‘!21}01115!XC2 C OrpaHi4cH-
HLIMK BO3MOMHOCTAMM 3J0POBbLS W HHBAIHIOB KOPPEKTHPYIOTCA ITPH HAIHYNK TAKHX 00yuyarounxcs 8
COOTBETCTBHH € MHAMBWIYATBHOI MpOrpaMMoi peabuinTalniy HHBATHIR, @ TAK JKE METOANYECKUMHU pe-
KOMEHAQUMAMH N0 OpraHu3aling 0bpazoBaTeIbHOrO npouecca s obyueHHs HHBATHAOB H JIHL © Orpa-
HHYCHHBIMH BO3MOIKHOCTAMH 30POBEA B 00pA30BATEALHLIX OPraHH3alHgX Buiciuero o0pazosanns (yTB.
MunoGpraykn Pocenn 08.04.2014 NeAK-44-05 Bu). [TonomeHseM 0 METOAHKE CLUCHKH CTEMEHH BO3-
MOJKHOCTH BRIIOUEHHS JIHL ¢ OFPAHHMSHHBIMH BOIMOKHOCTAMH 3/10pPOBbS H MHBAIRI0B 8 00wnii oGpa-
josatensubiit npouece (HUMHM, 2015); MNMonowennem 06 obyqenun JuL ¢ OrpaHHY4CHHBIMI BOZMOKHO-
CTIMH 3M0POBRS M MHBaNHA0B B HOBOUEpKACCKOM HHMKEHEpHO-MenHopaTHsHoMm HHcTuTyTe (HHUMH,
2015).

Jlononsenns 1 uameHenus 0ao00peHsl Ha

cenannn kadeapst % O F 20&:'.} ngp. 1
[SPuw k.1,

MCk) (O

3aseayouwnii kageapoi

BHECEHHbIE WIMEHEHHA yTBEPAIAID: «F/n of 20/Zr.
Jlexan dakyabTeTa oweeeiert C GF

Wb (D 1O
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11. TOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pa6ouyto nporpammy Ha 2018 - 2019 y4eOHbIi 1O BHOCATCS CISAYIOMNE U3MEHEHNSI— OOHOB-
JICHO M aKTyaJIM3UPOBAHO COAEPIKaHUE CIETYIOIIUX Pa3/ieioB U MOoApa3enoB paboueil mporpaMmel:

6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHMS 1JIs1 CAMOCTOS-
TEJBbHOUN PABOTbBI OBYYAIOIIUXCS (npusooamca yueonwie, yuedbno-wemoouueckue 6Hym-
Ppusy306cKue u3zoanus)

1. Metonuyeckue peKOMEHAALMU MO OPTraHU3allMd CaMOCTOSITENbHOM paboThl OOyyarouuxcs B
HUMU AI'AY [Dnextponnblt pecypc] : (BBen. B aeiicTBue npukazoM aupektopa Nel06 ot 19 urons
2015r.) / HoBouepk. unx.-menuop. uH-T Jlorckoit ['AY.-Dnekrpon. gaH.- HoBouepkacck, 2015.- Pexxum
noctyna: http://www.ngma.su.

2. Maremaruka. JIuHeitHass M BEeKTOpHas anreOpa. AHATUTHYECKas reoMeTpus [DIEKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BHIIL. pacd.-rpad. padoTsl 1yist OakanaBpoB I kypca od. popmbl 00yd. BceX HAMpasi.
/ HoBouepk. uHx.-menuop. uH-T Jouckoit 'AY, xad. BulIBP ; coct. M.B. Ky3neunosa, .M. bammnsik,
O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - XKM/; PDF; 876 Mb.

3. bammsk, U.M. Marematuka [Tekct] : yueb. mocoOue ansi CTyA. BCeX Hampasi. 3a04. (OPMBI
oboyuenns / M. M. bammsk, O. H. Macnak ; HoBouepk. nnx.-menmuop. uH-T [loHckoit 'AY. - HoBouep-
Kacck, 2017. - 190 c. (50 ak3.).

4. bamnsik, U.M. MaTtematuka [ D1eKTpoHHBIN pecypc| : yued. mocodue st CTy/l. BCEX Halpasil. 3a-
o4. ¢popmel 00yu. / 1. M. bamusik, O. H. Macnak ; HoBouepk. usx.-menuop. un-T JJonckoii ['AY. -
OnekTpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 4,3 Mb. — Cuctem. TpeboBanus : IBM PC/
Windows 7. Abode Acrobat 9. — 3aru. ¢ skpaHa.

5. Porosuna, FO.C. MaTtemaTtuka [ DneKTpoHHBIN pecypc] : ¢0. 3a/1ay U yIpaxHEHUHN 71 CTy/A. BCEX
o0pa3. Hampasi. o4. ¥ 3a04. popMm o0yu.] B 5 u. YU.1 : JluneiiHas u BekTopHas anredpa, aHaIUTHYECKas
reometpust / E. B. bapsimaukosa [u ap.] ; HoBouepk. nnx.-menuop. uH-t Jonckoit 'AY ; mox pexn. 10.C.
Porosunoii. - DnekrpoH. gad. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

6. Poro3una, }0.C. MaremaTuka [ DneKTpOHHBIHN pecypc] : ¢0. 3a7au 1 ynpaxHeHUH [JU1s CTyA. BceX
o0pas3. HampasJl. o4. ¥ 3a04. (hopm o0y4.] B 5 4. U.2 : BBenenue B matemaTudeckuii ananus. [Ipeaensr.
[TpousBonnas / E. B. bapsinukosa [u ap.] ; HoBouepk. unx.-menuop. un-T Jlonckoii 'AY ; nmox pen.
10.C. Porosunoii. - HoBouepkacck, 2017. - JKM/I; PDF; 3,82 MB.

7. Poroszuna, FO.C. Maremaruka [ DneKTpoHHBIN pecypc] : ¢0. 3a1a4 U yIpa>KHEHUH [T CTY. BCEX
o0pa3. HampasJ. o4. U 3a04. popm 00y4.] B 5 4. U.3 : UnTterpansuoe ucuncnenue / E. B. bapeiinukosa
[1 np.] ; HoBouepk. unx.-menuop. uH-T Jonckout ['AY ; mox pen. FO.C. Porozunoit. - 1eKTpoH. aaH. -
Hosouepkacck, 2017. - XKM/I; PDF; 3,06 Mb.

8. Porozuna, F0.C. Marematuka [ DneKTpoHHBIH pecypc] : ¢0. 3aa4 U ynpaXHeHUH [ CTY. BCexX
o0pa3. HampasJ. o4. ¥ 3a04. popM 00y4.| B 5 u. U.4 : luddepenunansusie ypaBuenus / E. B. bappinun-
KoBa [u ap.| ; HoBouepk. unx.-menuop. uH-T JJonckoit I'AY ; nox pen. FO.C. Poro3unoit. - neKTpoH.
naH. - HoBouepkacck, 2017. - XKM/I; PDF; 3,87 Mb.

9. Porosuna, }0.C. MaremaTnka [ DIeKTpOHHBIHN pecypc] : ¢0. 3a7a4u U ynpakHEeHUH 17151 CTyI. Bcex
00pas3. Hampasl. o4. 1 3a04. (hopm o0y4.] B 5 4. U.5 : Teopust BepossTHOCTEH 1 MaTeMaTH4ecKasi CTaTH-
ctuka / E. B. bapsimaukosa [u ap.] ; HoBouepk. urx.-menuop. uH-T Jonckoii ['AY ; moxn pen. FO.C. Po-
TO3MHOM. - DIeKTpoH. AaH. - HoBouepkacck, 2017. - )KM/I; PDF; 3,87 Mb.

7. ®OHJ ONEHOYHbBIX CPEACTB J1JIs1 KOHTPOJISA YCIIEBAEMOCTHU U ITPOBE-
JEHUA MTPOMEXYTOUYHOMN ATTECTAIIMA OBYYAIOIUXCS 11O JUCIUIIINHE

I[I/ICI_II/IHJ'II/IHa «Marematuka HU3Yy4acTCsa ABa CCMECTpPaA.
O1eHOYHBIE CpeaAcCTBa AJId KOHTPOJIA YCIIEBAEMOCTH IO JUCHUIIIINHE «MatremaTuka»


http://www.ngma.su/
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¢ | cemecmpe cooeporcam:
- 1 pacuetHO-Tpaduueckyro paboTy 1o Teme «JIuHelHas U BEKTOpHas anredpa. AHaATUTHYECKas

reometpusi» (PP Ne 1) (TK?)

10.
11.
12.
13.
14.
15.
16.

- 2 KOHTPOJIbHBIX paboThl (TeKymui KoHTpoib: TK; u TK3)
- 1 KOJUTOKBUYM (IIPOMEXKYTOUHBII KOHTPOJIb: [1K7)
HTOoroBbiii KOHTPOJIb — 3a4€T.
60 |l cemecmpe cooeporcam:
- 1 pacuyerHo-rpaduuecckyro paboTy mo teme «Maremarnuueckas craructuka» (PIPNe 2) (TKjy).
- 2 KOHTpOJIbHBIE PabOTHI (TeKymii KoHTpoib: TK; n TK3)
- | uHAMBHIYyaTbHOE JOMAIIHEE 3a1anue (TeKynuii KonTpois: TK;)
- 1 xouToKBHYM (TIPOMEKYTOUYHBIH KOHTpOIIb: 1K)
NTOroBbIil KOHTPOJIH — IK3AMEH.

| CEMECTP

Bonpochl K 3a4eTy no aucuunanue «MareMaTuka
| kypc, 1cemecTp

. Marpuisl: onpenenenue, pa3mMep MaTpuilbl. PaBeHcTBO MaTpuil, BuAbl Matpull. JIuHeitHble onepanuu

HaJ MaTpullaMHU, UX CBOMCTBA. Y MHOXKCHME MaTtpun, €ro CBOMCTBA.

. TpancnionupoBanue Matpun. OOpaTHas MaTpuLa: OIpEJeNeHHe, TeoOpeMa CYLIECTBOBAHHUSA, IIPABHUIIO

HaxoxaeHus (N=2).

CucreMbl TMHEHHBIX anreOpanyeckux ypaBHEHUI: omlpeseeHue, pelieHue, COBMECTHbIE, HECOBMECT-
HBIE, OIPEIEIICHHBIE, HEONPEAEICHHbIEC, SJKBUBAJICHTHbIE. MaTpuyHas 3alnch KBaJpPaTHBIX CHUCTEM
JMHENHBIX YpaBHEHUH; pellleHue KBaJPATHBIX CUCTEM JIMHEHHBIX ypaBHEHHUI C IOMOIIBI0 00paTHOU
MaTpULbI.

Onpeznenuteny BTOPOro U TPEThEro MOpsi/iKa (onpeaeaeHue, paBuia BeuucieHus ). MuHop u anre6-
panyeckoe JonojHeHue. Perenne KkBapaTHBIX CUCTEM JIMHEHHBIX ypaBHeHHH 1o popmynam Kpame-
pa.

BexTopsl: onpenenenue, Mmonyinb, HanpasieHue. Knaccudukanys BekTopoB. JIuHeiiHble onepaiuy HaJl
BekTopamu. KoopnuHate! BekTopa. JInHeiHble onepanuy HaJl BEKTOpaMH B KOOPAWHATHOH (opme.
CkassipHOE TPOU3BEJEHUE IBYX BEKTOPOB: ONPEICIIEHUE, €r0 CBOMCTBA. BBIYMCIIEHHE CKAIAPHOIO
IIPOU3BE/ICHUS B KOOPAMHATHON opme. MexaHMUeCKUid CMBICI CKAJISIPHOTO MPOU3BEICHMUSL.

. BexkTopHOE npounsBeneHne AByX BEKTOPOB: ONPEIECICHUE, CBOMCTBA. BpIUKCIIEHNE BEKTOPHOTO MPOM3-

BE/ICHUS B KOOPAUHATHOM opme. ['eomeTprueckuii 1 MeXaHUYEeCKUH CMBICIIBI BEKTOPHOTO MPOU3Be-
JEHUS.

CMmenranHO€e MPOU3BEACHHUE TPEX BEKTOPOB: ONPEIEICHNE, BIUUCICHIE B KOOpAUHATHONU dopme. ['eo-
METPUYECKUI CMBICIT CMELLIAHHOTO IIPOM3BENIEHUS. Y CJIOBUE KOMIUTAHAPHOCTH TPEX BEKTOPOB.

. OOmiee ypaBHeHue npsimoil. MccnenoBanue o01ero ypaBHeHus MpsiMoil. YpaBHEHHE MPSAMOMN C yTiio-

BbIM KOX(QQUIMEHTOM. YpaBHEHHE NPSIMOM, NPOXOAIIed uepe3 3aJaHHYI0 TOYKY B 3aJJaHHOM
HanpaBlieHUU (ypaBHEHHUE IMydKa MPSIMbIX). YpaBHEHHE MPSIMOM, MPOXOJAIIEH depe3 JIBe 3aJaHHbIE
TOYKH).

B3aumHoOe pacrosiokeHue ByX MpPSIMBIX Ha IUIOCKOCTH: YroJl, YCIOBUE MapajlIENbHOCTH, YCIOBUE
NEePIEeHIUKYISIPHOCTH.

KpuBbie BTOpOro nmopsijka: onpeaenenue, oduiee ypaBHeHne BTopoi creneHu. OKpyKHOCTh: OIpee-
JIeHHue, KaHOHWYecKoe ypaBHEHHE (BbIBOJ). OcoOEHHOCTH OOIIEro ypaBHEHHsSI BTOPOW CTENEHU IS
OIpEAEIIEHUS OKPY>KHOCTH.

Dnurc: onpesesieHrne, KAHOHUYECKOe YpaBHEHHE, TIOCTPOEHUE.

['unepbona: onpeneneHne, KAHOHUYECKOE ypaBHEHUE. ACUMITOTHI runepoosnsl. PaBHOOOYHAs rumnep-
6omna.

[Tapabomna: omnpeneneHue, BIBOJ KAaHOHUYECKOTO ypaBHeHUs. Paznuunble ¢popmbl mapaboiibl, Ux Ka-
HOHMYECKHE ypaBHEHUS, KOOPJAUHATHI (POKYCOB, YPaBHEHUS TUPEKTPUC, UEPTEKHU.

Onpenenenne ¢pynknuu y=f(Xx), ee 06mactu onpeaeneHust 1 MHOKeCTBa 3HaueHU. CIIoCOOBI 3a1aHMsI
byHKINN.

[Ipenen ¢yHkMu, ero reomerpuueckas uHrepnperauus. OgHocTopoHHKE npenensl GyHkiuu. Teo-
PEMBI CYILIECTBOBAHUS U €AMHCTBEHHOCTH Ipe/ena pyHKIUH.
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[Ipenen pyHkIMM Ha OECKOHEYHOCTH, OECKOHEUHBIN npenen GyHKunu B Touke. [loHaTust 6eckoHeYHO
MaJbIX U OCCKOHEYHO OOJbIION (YHKIMH U CBsI3b MEXTy HUMH. CBOHCTBa OECKOHEYHO MAJIbIX H
0eCcKOHEUHO 0OIBIINX (HYHKIIHUH.

OcHoBHas TeopeMa Teopuu npenenoB. Teopemsl o npexnenax. [lepBelil 1 BTOpoil crienuanbHbIE Ipe-
JIEJTbI, CIE/ICTBUA.

Omnpenenenue HerpepblBHOCTU (QyHKIMU y=f(X) B TOUKE U HA MHOXECTBE. TOYKU pa3pbiBa U UX Kiac-
cudukanms. HermpepsIBHOCTD 31eMeHTapHBIX GYyHKIMNA. ApudMeTHuecKue onepanun HaJl HempephbIB-
HeIMU QyHKIMAME. [Ipupamienne aprymenta u npupamenue ¢pynkuuu y=f(x). Onpexnenenue Hempe-
PBIBHOCTH (DYHKIIMU HA «S3BIKE MPUPALICHUI.

Onpenenenne npousBoaHor GpyHkiuu y=f(x). OOmiee mpaBuiao OTHICKaHKS MTPOU3BOAHON. ['eomeTpu-
YECKUN U MEXaHHUYECKUI CMBICII IPOU3BOJHOM.

YpaBHEeHHS KacaTeIbHOM W HOPMAJIM K TUIOCKOCTH KpuBoi. Heobxonumoe ycnoBue nuddepeHnupy-
emoctu. [IponsBoHas cokHON QYHKIIUH.

OcnoBuble npaBuia auddepernuposanus: y=U£V, y=U -V , y=U/V.

BriBoa popmyn quddepeHumupoBanus: y=sinx, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.
[TpousBoaHas GyHKIMH 3a1aHHOM MapaMETPUIECKU U HESIBHO.

Huddepenunan pyuxuu y=f(x), ero cBs3p ¢ npupamnienneMm Qynkuuu. [IpaBuio oteickanus audde-
penmmaia. ['eomerpudeckuii cMmpici quddepennuana. MHBapuanTHOCTH GopMbl quddhepeHmraia.
[TpousBonHbie M MU GepeHIIaIbl BBICIIUX MOPAIKOB QyHKIMH y=f(X). MexaHHn4eCcKHii CMBICI BTO-
poit mpousBoaHoi. [IpaBumno Jlonurans.

Bospacraromue, yobiBatomue GyHKIUU: onpeaeneHus, Bua rpadukos. Heooxoaumoe ycrnoBue BO3-
pactanwust (yobiBanus) Gpynkuuu y=f(x). JloctatouHoe ycioBue Bo3pactaHus (yObIBaHUsI) QYHKITUH.
Omnpenenenne ToOYKM MakcumMyma (MuHUMyMa) GyHkiun y=f(x). HeoOxoammoe ycioBue cymecTBo-
BaHus dkcTpemyma ¢yHkiun y=f(x). Onpenenenue kputudeckoil Touku 1-oro pozma. Jloctarounbie
YCIIOBUS CYIIECTBOBaHUS dKcTpemyMa GyHkiuu y=f(x). [IpaBuio oTeickaHMsI UHTEPBAIIOB MOHOTOH-
HOCTHU U IKCTPEMYMOB (pyHKIHHU y=f(X).

Onpenenenne BHIMYKIOCTH (BOTHYTOCTH) rpaduka ¢ynkmun. HeoOxommmoe ycioBuE BBITYKIOCTH
(Bornyroctn) rpaduka ¢pyHkiun y=f(x). JloctaTouHble YCIOBHS BBITYKIOCTH (BOTHYTOCTH) Tpaduka
bynkunn y=f(x).

Omnpenenenne Touku nepernda. Heobxonumoe ycioBre CylecTBOBaHMsI TOUKHM meperuda rpaguka
¢ynkuuu. OnpeneneHne KPUTHUECKOW TOYKH 2-0ro poja JlocTaTouHble YCIIOBHS CYIIECTBOBAHHS
TOukU neperuda rpaduka GyHkuuu. IIpaBuno oTbickaHMs MHTEPBAJIOB BBITYKJIOCTH, BOTHYTOCTH H
Touek nepernda rpapuka GpyHkuuu y=f(x).

ACHUMIITOTBI KpPWBOI: ONpe/ieieHne, BHIbl ACHMIITOT. YPAaBHEHUS BEPTHUKAIBHBIX M HAKIOHHBIX
ACHMIITOT.

Tunosoii BapuanT ouJiera 1ias caauyu 3adera (UK)
no qucuumanue «Marematukay | kype, 1 cemecTp

|. OT™MeThTE NpaBWILHBII HOMEP 0TBeTa B rpade «BapuaHThl 0TBETOBY

Ne
bamn bamn
BOTIPO- Cogepxanue Bompoca BapuanTs! 0TBETOB sompoca | orsera
ca P
-2 3 4 1) npsMoyTroIpHON
Ecmu matpuna nmeer BUI TO =
1 p 2 7.0 2) 2) TPEYTOIIBHO 1
3) xBazpaTHOU
OHa SIBJISIETCS o
4) pacmimpeHHoH
Ecmu ucnionb3oBathk popmynsl Kpamepa s 1)2 2)-2
HaXO0X/IEHUS PEIIEHNs CUCTEMbI YPaBHEHUN 3)1 4)-1
’ S +2x =-1 TO 3HAYEHUE X, PABHO: ’
2 .
5Xl - 6X2 = 17 ’
Jlanst Bektopsl @ u b . Uucio, paBHoe mpous- | ) BEKTOPHBIM MPOU3BEaCHHEM
3 BEZCHUIO JIIMH 3TUX BEKTOPOB Ha KOCHHYC YT- 2) CKaJIAPHBIM POU3BEACHAEM 1
112 MEYKJTY HIMU HA3bIBACTCH: 3) CMELIAHHBIM POU3BEICHHEM
4) cyMMOH BEKTOPOB
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Kocuuyc yria Mexy Bextopamu a(2,—1,3) u 1) - 1 2) 1
4 b(~1;3;2) pasen: 15 7 )
1 1
3) — 3) =
) 14 ) 3
VYpaBHeHHE NPSIMOiA, poxosiel yepe3 Touky | 1) x+3=0 2) x—3=0
5 A(-3; 2) mapamnensHo ocu abenucce, umeer Bua: | 3) y — 2=0 4) y+2=0 2
YpaBHEHHE OKPY>KHOCTH C IICHTPOM B TOUKE 1) (x+5)2 —(y—7)% =25
C(5; -7) u mpoxoasiiei uepes Touky M(2; -3) ) )
6 HUMEeT BUJI: 2) (x=5)"+(y-7)" =25 1
3) (x+5)%+(y+7)? =25
4) (x-5)2+(y+7)?=25
Pe3ynpTaT BRIUMCICHHS TIpeaeiia 3 10 50
7 y3x2—5x—2 ’ 1)3 2)1 3)ﬁ ‘”ﬁ 2
lim —————— pasen
-2 2X°—X—6
I'paduk Gpyukimn y=Ff(X) umeer Bu: 1) lim f(X)=+400; lim f(x)=0
VA | Torna ogHOCTOpOHHHE x>3-0 X3
\ : npexens! B touke x=3 | 2) X'Lglo f(x)=0; X'Lglo f(X)=—o0
8 : i . 1
\: p PABHBL 3) lim f(x)=3 lim f(x)=—x
0 | X x—3-0 X—3+0
Ir' 4) lim f(x)=+0; lim f(x)=—w
Xx—3-0 Xx—3+0
=sin® 1
Ecnu 3agana Gpynkuust Y =Sin°(In5x), to ee 1) y' =cos’— 2)
MIPOM3BOHAS UMEET BHT 5x
y' =3sin’(In5x)
9 . 5 1 2
3) y' =3sin“(In5x) - cos—
SX
. 1
4) y' =3sin?(In5x) - cos(In5x) - =
X
Ecimn f"(X) >0 st Bcex x M3 HEKOTOPOro uH- | 1) BorHyTas
10 tepBaia, To f(X) Ha 3TOM HHTEpBasE 2) BbIITyKI1ast 1
3) Bo3pacTaet
4) yObIBaeT
HToro: 15
|1 Ha oT1eJ1bHOM JINCTE HANMIIIKMTE OTBETHI HA CJIEAYIONIMeE BOMPOCHI.
No bann bann
BO- ConeprkaHue BOmpoca BOIIPO- | OTBeTa
npoca ca
8 Jlaiite ompeeneHue BbIMYKIOCTH U BOrHYTOCTH rpaduka Gpynkimn y=Ff(X). Coenaiire
yeprexu. CHopMyupyiTe HEOOX0IUMOE YCIOBHE BhIMYKI0CTH (BorHyToctH). Chop- 5
MYJIUPYITE JOCTATOYHBIC YCIOBHUS BBIMYKIOCTH (BOTHYTOCTH) rpaduka QyHKIHH
y=Ff(x).
9 2
COS—
HaiinuTe npousBoanyto pyHKuuu: Yy = — X S
In /5% —3
Hroro: 10
Bcero 0ay110B: | Ounenka: | Hopmucn

Kpurepun ouenku (S — cymma 6amioB):  S< 15- He 3aureHo, 15< S<25 -3aureHo
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Il CEMECTP

Bonpochl K dK3aMeHy o AucHumiInge «vViareMmaTuka
1 kypc, 2 ceMecTp

Onpenenenue nepBoodpazHoi GyHKIMH, JeMMa O TepBooOpaszHbIX. OnpeieieHne HeonpeIeJIeHHOTO
UHTErpaa, ero reoMeTpuueckuii cMbIcil. TeopeMa cyniecTBoBaHusl MHTerpaia. OCHOBHBIE CBOMCTBA
HEONPEIEIEHHOIO HHTErpasia

WHTerpupoBaHue 1o 4acTsM I HEOIPeIeTIeHHOT0 UHTerpaia: (hopMyIia, OCHOBHBIE CIydau IpuMeHe-
HUsl. 3aMeHa IEPEMEHHOM B HEOIPEIEIICHHOM UHTErpajle, MHTErPUPOBAaHKE UppallMOHaIbHOCTEH. 1H-
TerpupoBaHue (QYHKIUH, COAEPKAIINX KBAIPATHBIN TPEXUIICH.

3afa4u, NpUBOAAIIME K TIOHSTHIO OMPEAEIEHHOTO UHTErpajia: a) 3a[a4a o IUIOIIAAd KPUBOJIMHEIHOM
Tparnenuy; 0) 3aa4a 0 Macce MPSIMOIMHEHHOTO HEOJHOPOTHOTO CTEPIKHSI.

WuterpanpHas cymma. OnpeniesieHne OnpeieieHHOro HHTerpaiia. Beraucienne onpeneneHHoro nHre-
rpaina o opmyine Herorona-Jlelionuia. ['eoMeTpuieckuii 1 MEXaHIHUYECKUI CMBICITBI OITPEACIICHHOTO
uHTerpana. OCHOBHBIE CBOMCTBA ONPEAETICHHOIO MHTETpaa.

WurerpupoBaHue 110 4acTsM B OIPE/ICICHHOM HHTErpaje. 3aMeHa epeMEHHOM B ONpeIeJIEeHHOM UHTe-
rpaie.

Beruncnenue miomazei miockux Guryp. Berancienrne 005eMOB Tel BpaIleHHsL.

Nuddepennnanpusie ypaBHenus 1-ro mopsiaka (1Y 1): ompenenenue, BUIbI 3alKCH, PEIICHUE,
HavanpHOE ycioBue. Teopema Komm (cymecTBoBaHUE M €MHCTBEHHOCTH pemeHus auddep eH-
MaJIbHOTO ypaBHeHUs 1-ro mopsiaka). Y | ¢ pa3aeneHHbIMU U pa3IensomUMUC IEPEeMEHHbI-
MH.

Jluneitnoe muddepenimanbHoe ypaBHeHHe 1-ro mopsiaka: onpeaeneHue, BU, HaX0xKIeHHe O0IIero
pewenus. YpasHeHnue beprysuim.

Juddepenunanbuple ypaBHEHHs 2-TO MOPSAKA: ONpEACICHUEe, BUIBI 3allMCH, pelleHIe, Hadallb-
HbIE YCIJIOBUSI.

OpHopoaHble NHUHENHHbIe TUuddepeHInanbHble YpaBHEHUS 2-TO MOPSJIKA: ONpeJesIeHnue, CBOM-
CTBO ero pemreHnii. Teopema o CTpykType OOIIero pemeHusi OJJHOPOAHOTO JHHEHHOTO nudd e-
pEeHIMalbHBIE YPaBHEHUs 2-TO MOpsAJKa. Teopema o CTpyKType OOIIero peuieHus HeoqHOPOI-
HOTO JIMHEHOro nudpepeHnnanbable ypaBHEHUs 2-T0 MOPSIKa.

HaxoxneHnue o01iero pemenus oJHOPOIHOTO JIMHEHHOTO U depeHnaabHble YpaBHEHUS 2-T0
MOpsiIKa C TMOCTOSSHHBIMU KO3(QUIIMEHTaMU B CIydasx, KOrJa KOPHU XapaKTEPUCTHUYECKOTO
yYpaBHEHUs: a) NEHCTBUTENbHBIE U pa3iNyHble; O) IeHCTBUTENbHbBIE U PaBHbIE, B) KOMIUIEKCHO
COTIPSKEHHBIE.

Meton moadopa 4acTHOTO pelieHus] HeOJHOPOIHOTO JIMHEHHOTO nuddepeHnranbHble ypaBH e-
HUSA 2-TO MOPSAIKA C MOCTOSSHHBIMHU KOd(PHUIIMEHTaMU B clydasx, KOTJa MmpaBasi 4acTh ypaBH e-
aust umeet B a) f(xX) =P, (X) - €”%;  b) f(x) =e” - ( Mcos yx + Nsin yx ).

CoObiTs. Bunpl coObITHI: 10CTOBEPHBIE, HEBO3MOXKHBIE, CilydaiiHble. Buabl ciyyailHbIX cOObI-
THUN: HECOBMECTHBIE, COBMECTHbBIE, PABHOBO3MOXHbBIE, €IMHCTBEHHO BO3MOXKHbIE. [lonHas rpyn-
na coObITui. [IpOTHBOIONIOKHBIE COOBITHS.

YacTtota. OTHOCHTENBHAS YAaCTOTA. KJIACCHYECKOE W CTATUCTUYECKOE OIPEIEICHHUE BEPOSITHO-
CTH.

Anrebpa cobpiTuii. Cymma coObiTuii. Teopemsbl cioeHus BEpOSITHOCTE HECOBMECTHBIX U COB-
MecTHBIX coObITuil. [Ipon3Benenue coObITHI. TeopeMa YMHOXKEHUSI BEPOATHOCTEH M ee clel-
CTBUS.

Cnyuaiinbie Benuuunbl (CB): nuckpernsie (ICB) u venpepsiBubie (HCB). 3akon pacnpenene-
HUSI JUCKPETHOM CIydailHOUM BelM4YnHBL. Psn pacnpenenenns. MHOrOyroJIbHUK pacipeiesIeHUs.
Oynkuusa pacnpenenenus CB: ompenenenue, rpaduk, cBoiictBa. IImoTHOCTH pacrpeneneHus
HCB u ee cBolicTBa.

Marematuueckoe oxunanue JICB u HCB: onpenenenue u BeruncieHus cpoiictsa. ucnepcus u
cpeaHee KBagpaTUYECKOe OTKIIOHEHHE: ONPEIEICHUE U BBIUUCICHUE; CBOMCTBA AUCIEPCUN IS
JACB u HCB.
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HexoTtopeie cTangapTHBIE paclpeieCHus: OMHOMHAIbHOE, pABHOMEPHOE, HOPMAJIbHOE.
OCHOBHBIC 33J]auyll MaTeMaTHYECKOIl CTaTHCTHKH. ['eHepalibHass U BHIOOPOYHAsi COBOKYITHOCTH.
Buel BapuanioHHBIX pAI0B, UX Tpaduueckoe nzodpaxenne. CrnocoOsl 00pa3oBaHUs BHIOOPKH.

20. TToka3arenu LieHTpa paclpeaesieHus: CpeaHss BbIOopoyHasi, Moaa, Meauana. [lokasaTenu Bapu-
alMM CTAaTUCTUYECKUX PACIPENCIICHUN: 3MIIUpUYECKass AUCIIEPCUs, CPEIHEE KBAAPATHUUYECKOE
OTKJIOHEHHE, KOdDPUIIMEHT BapHalii. ACUMMETPHUS U IKCIIECC.

21. TloHaTHE CTATUCTUYECKUX THUIOTE3, 00IIee MpaBmiio ux npoBepku. Kpurtepwuii cornacus [Tupco-

2
Ha (x°).

22. CBolCTBa BRIOOPOYHBIX OIEHOK: HECMEIIEHHOCTh, COCTOSATEIHHOCTD, 3()PEKTUBHOCTS.

23. luTtepBalibHOE OlLIEHHMBaHHE MNapamMeTpoB. JlOBepUTENbHBIM HHTEpBAI AJii MaTEMaTHYECKOTO
OKUJIaHUS U CPEAHETO KBAIPATUICCKOTO OTKJIOHEHHUs. Brruucienne oobemMa BEIOOPKH.

TunoBoii BapuaHT 6ujiera (Tecra) pis caayu 3x3amena (MK)
no aucuuniante «Maremartuka» 1 Kype, 2 ceMecTp
| OT™MeTbTe MpaBUIIbHBINH HOMEP 0TBeTA B rpade «BapnaHThl 0TBETOBY»
e bann bann
- CogepxaHue BoIpoca BapuanTsl 0TBETOB BOIIPO- | OTBe-
BOIIpoca
ca Ta
. ];Z_::nn ;CHfjHag rgnmec&a Hlngeez VBI/II(L) o 1) Hi:a#14  2) Hi:a>14 .
:a=14, To KOHKypH il MOXeT OBITH
0 YPHPYIOIL 3) Hy:a<14  4) Hy:a<24
THIIOTE3a
[Ipumenss GopMysly MHTErpUpOBaHus 1Mo ya- | 1) e*dx 2) e
2 CTSIM K HHTETPail I(3X+5)exdx, 3a U cenyeT 2
Py YT 1 3)3x+5 4) (3x+5)dx
TPUHSATH:
OnHa 13 nepBooOpa3HbIX I (PYHKIIUU 1) 24/7—cos3x
sin 3x 9
——— HUMEET BU/I: L X
3 v 7—c0s3x 2) 3 cos3 3
2
3) 5\/7—cos3x 4) —2~/7—Cc083x
Oyukuus y=eXC, +e4XC, sBusercs 06- 1) y"—4y'+3y=0
4 muM pemenneM auddepennuansHoro ypasue- | 2) Y’ +3y —4y =0 1
HUS: 3) y"—-16y=0
4) y'+4y'=0
[Tmomane y 2 1) 5 ,
3aIITPUXOBAHHOM 10| y=xsox+t10 S= I (X— X" +6x—10)dx
00J1aCTH BBIUUCIISAETCS y=X ;
C TIOMOIIBIO HOPMYJIBL: 2) s= j (x? —6x+10 — x)dx
I
5 ' 2 2
A 3,
23 3 X 3) S=j(x —6x+10)dx
2
2
4) s _[(x—xz +6x-10)dx
5
BeposTHOCTE MOJOMKHM IEPBOIO CTaHKA B Te-
yeHue cMeHsl pasHa 0,2, Broporo — 0,4 u Tpe-
6 thero — 0,3. Torma BepostHOCTE Toro, uto Bce | 1) 0,024 2)1  3)0,24 4)0,9 2
TPU CTaHKa NMOTPEOYIOT HaJIaIKU B TCYCHUE
CMEHBI paBHA
B rpynne 13 yenosek. 13 Hux 4 neBymkw,
ocTasibHbIe — oHOIIM. K 10CKe BBI3BaH OUH 1 9 2 4 3 1 4 4
7 . )% A= 7 A3 2
y4anuiicst. Tora BeposSTHOCT TOTO, YTO 3TO 13 13 4 9
OyJIeT I0HOIA paBHA
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Crrydalinple BeTMIuHBI X 1 Y He3aBUCHUMEIL. 3-
8 | BectHo, uto D[X]=5; D[Y]=4. Torma 1)9 2)19 3)13 4)34 2
D[X —Y] paBna

Hroro: 15
|1 Ha oTeJibHOM JIMCTE HANMIITUTE PellleHus] CIeTyIOIMX 3a1a4.
Ne bann bann
BOIIPO- CopeprxaHue Bompoca BO- oT-
ca Tpoca BE€Ta
Omnpenenenne nepBooOpa3Hoil PyHKINH, TeMMa 0 TIepBooOpa3HbIx. OnpeneneHre He-
9 OTIpeJICIEHHOTO HHTETpaa, ero TeOMEeTpUIecKuil cMbIci. Teopema CyIiecTBOBaHUs 5
WHTErpaJia, CBONCTBA HEONPEACIEHHOTO UHTErpaa.
10 | Haiimure obmiee pemenne nuddepeHnnaibHoro ypaBHeHus Y — 2y = 6X° —6X — 2 5
Hroro: 10
Bcero 6as1108: | Onenka: | Hopnuce

KoHTpoabHas patoTa CTY/IeHTOB 3204HOI (h)OPMBI 00yUeHUsI

OLieHOYHBIE CPEICTBA I KOHTPOJISI YCIIEBAEMOCTH O JAMCIUIUIMHE COJEPXKAT OJHY KOHTPOJIb-
HYI0 paboTy, cocTosmryto u3 14 3aaanuii, KOTOpble BRIOUPAIOTCS COMIACHO muUdpa U3 yueOHOro mocoous
JUISL CTYJIGHTOB 3a04HOM (pOopMBI 00OyUEHUSI.

[lepeuens BapuaHTOB 3aJaHHUI KOHTPOJIBHOW pabOThI, METOAMKA €€ BHIMOJHEHHUS U HeoOXoaumas
JUTEepaTypa MPUBEICHBI B METOIMICCKUX YKA3aHUSX JIJIsl HAITMCAHUS KOHTPOJIBHON PaOOTEHI.

MosHbIi (POHA OLEHOYHBIX CPEACTB, BKIKNYAKIIMA TEeKYUIHl KOHTPOJb yCIIeBAeMOCTH U
nepevyeHb KOHTPOJIbHO-U3MepUTeJbHbIX MaTepuaoB (KUM) npuBeneH B NpuJio:KeHUH K padouei
nporpamMmme.

8. YYHEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIHHEYEHHUE JUCIIU-
IJIMHbI

8.1 OcHoBHAasi IMTEpPaTypa

1. bozomonos, H.B. Marematuka. YueOHuk Juist 6akanaspoB./H.B. boromonos, I1.1. Camoiinen-
k0. — M.: FOpaiir, 2012. — 396¢. (50 3k3.).

2. bozomonos, H.B. [lpakTHueckue 3aHATUS 110 MaTeMaTuke. Yueb. mocobue Juist 6akaiaBpos./
H.B. Boromornos. — M.: FOpaiir, 2012. — 495¢. (50 3k3.).

3. I'mypman, B.E. Teopus BeposITHOCTEN 1 MaTeMaTH4eCcKasl CTATUCTHKA. Y4eb. mocobue is Oa-
kanaspoB./ B.E. 'mypman. — M.: FOpaiir, 2012. — 479c¢. (100 7x3.).

4. I'mypman, B.E. PykoBOJCTBO K PELICHHIO 3334 110 TEOPUU BEPOATHOCTEN U MATEMAaTUYECKON
cratuctrke. Yue0. mocodue s By30B./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 3k3.).

5. Kenvoepm, M. . BeposTHOCTb M CTaTHCTUKA B pUMepax U 3a/1a4ax [ DIeKTpOHHBIH pecypc].
T. I: OcHOBHBIE MOHATHUS TEOPUH BEepOsITHOCTEN 1 MaTemaTHueckoi ctatuctuku / M. 5. Kennbept, FO.M.
CyxoB U3znanwue 2-e, nonosiHeHHOE. — DneKTpoH. fad. — M.: MITHMO, 2010. — pexxum ocrymna:
http://www.biblioclub.ru — 25.08.2017.

6. Macnak, O.H. Marematuka. Teopust MHOXKECTB, SJIEMEHTBI JIOTUKH, JIMHEHHAas U BEKTOpHast areo-
pa, aHaIMTHYEeCKasi TeOMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE, AJIEMEHTHI TONOJIOTUH [ DJIEKTPOHHBIN pe-
cypce] : yuel. mocoOue amst CTyaA. Bcex Hampasil. [1 kypca 6akanaBpuata] B 6 4. .1/ O. H. Macnak, M. B.
Kyznenoga, 0. C. Poro3una ; HoBouepk. nnx.-menuop. uH-T Jlonckoi 'AY. - DnextpoH. gaH. - HoBouep-
kacck, 2017. - )KM/I; PDF; 1,96 MB.

7. Bapvuunuroea, E.B. Marematuka. Beezienue B Marematuueckuil ananus, auddepenimansaoe
ucuucienue pyHKIui 0HOM U HECKOIBKUX EPEMEHHBIX, MPHIIOKEHUS T depeHINaTbHOTO UCUUCIIEHUS
K UCCIIEIOBaHHIO (PYHKIIUI OMHOM U HECKOJIBKUX MEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yuel. mocodue
JUIS CTYJ. Bcex Hampasil. |1 kypca 6akanaBpuara] B 6 u. U.2 / E. B. bapeimaukosa, M. M. bammnsik, O. H.
Macnak ; HoBouepk. urx.-menmuop. uH-T Jlonckoit ['AY. - Dnekrpon. aaH. - HoBouepkacck, 2017. - KM/
PDF; 2,52 MBb.
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8. bawnsak, H.M. Maremartuka. lHTerpanbHoe NCUuCIIeHne [ DIeKTpOHHBIN pecypce] : yueO. mo-
coOue st CTy[. Bcex Hampasll. [1 kypca 6akanaBpuara] B 6 4. U.3 / 1. M. bammnsik, FO. C. Poro3una, M.
B. Ky3nernona ; HoBouepk. unx.-menuop. uH-T Jlonckoi 'AY. - Dnektpon. naH. - HoBouepkacck, 2017.
- )XM/1; PDF; 2,77 MBb.

9. Kysneuosa, M.B. Maremaruka. JIuddepennmanbapie ypaBHEHHs [ DIEKTPOHHBIN pecypc] : yueO.
nocobue st CTy/. Beex Hampasil. [1 kypca 6akanaBpuara] B 6 4. U.4 / M. B. Kysnerona, E. B. bapeiauko-
Ba, O. H. Macnaxk ; HoBouepk. nmx.-menuop. ue-T Jlonckoii [AY. - Dnekrpon. aaH. - HoBouepkacck, 2017. -
KMJL; PDF; 1,43 Mb.

10. Pozo3una, FO.C. Marematuka. Teopus BeposiTHOCTEH [ DIEKTpOHHBIN pecypc] : yueb. mocodue
JUTSL CTY]I. BceX Hampasil. [1 kypca OakamaBpuata] B 6 u. U.5 / 1O. C. Poro3una, E. B. Bapsiaukosa, M.
B. Ky3nenona ; HoBouepk. unx.-menuop. uH-T Jlonckoi ['AY. - Dnektpon. naH. - HoBouepkacck, 2017.
- )XM/1; PDF; 5,04 Mb.

11. Bapsiunukosa, E.B. Matemaruka. Yacts [ [Tekcr]: kypc nekmuii 1is 6akamaBpoB Bcex
Hanpasi. / E.B. bapeiiaukosa, M.B. Ky3nenosa, O.H. Macnak ; HoBouepk. unx.-menuop. uH-T [loH-
ckoii ['AY. - HoBouepkacck, 2018. - 65 c. (5 7k3.)

12. Bapvuunuxoea, E.B. Matemaruka Yacts | [DnexkTpoHHBIA pecypc]: |: Kypc JIeKmuii s 6aka-
naBpoB Bcex Hampari. / E.B. Bapeimnukosa, M.B. Ky3uenosa, O.H. Macnak — DnextpoH. naH. - HoBo-
yepkacck, 2018. — XXM/, PDF; 1,05 MB. — Cucrtem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat
9. — 3arn. ¢ ’kpaHna.

8.2 JlonosiHuTEIbHAS JIMTEPATypa

1. Pozo3zuna, FO.C. Marematuka [ D1eKTpoHHBIN pecypc] : ¢0. 3a7a4 U yIpakKHeHUH! [ 1715 CTY/.
BCeX 00pa3. HampaBil. 04. 1 32049. (hopm 00y4.] B 5 4. U.1 : JIunelinas u BekTopHas ayiredpa, aHaTUTHYIC-
ckas reometpust / E. B. Bapeimnukosa [u ap.] ; HoBouepk. unxk.-menuop. uH-T Jouckoit [AY ; mox pexn.
10.C. Poro3unoii. - DnekrpoH. aaH. - HoBouepkacck, 2017. - )KM/1; PDF; 1,85 MBb.

2. Pozo3una, FO.C. Matemaruka [ DNeKTpOHHBIA pecypc] : ¢0. 3a1a4 U yIpaKHSHWH U1 CTY/I.
BceXx 00pas3. Hampasil. o4. U 3a04. popm 00yu.] B 5 4. U.2 : BBenenue B maTremaTuueckuit ananus. [Ipene-
abl. [TpousBonnas / E. B. Bapeiunukosa [u ap.] ; HoBouepk. unx.-menuop. un-T JJoHckoit 'AY ; nox
pen. FO.C. Porosunoii. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,82 Mb.

3. Pozo3zuna, I0.C. Marematuka [ OneKTpoHHBIN pecypc] : ¢0. 3a/1a4 U ynpaXHEeHUH [JU1s CTyA.
Bcex o0pa3. Hampasil. o4. ¥ 3a04. opm o0y4.] B 5 u. YU.3 : UnTerpansuoe ucuncinenue / E. B. bapeinu-
koBa [u 1p.] ; HoBouepk. unx.-mMenunop. uH-T Jlonckout ['AY ; nmox pen. O.C. Poroznunoii. - 1eKTpoH.
naH. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,06 MBb.

4. Pozozuna, I0.C. Marematuka [ DJeKTpOHHBIN pecypc] : ¢O. 3a1a4 ¥ ynpaKHEHU [ 11 CTY/.
BceX 00pa3. Hampasil. o4. U 3a04. popm 00yu.] B 5 u. U4 : [Tludpdepenunansusie ypasuenus / E. B. ba-
peiHUKOBA (M 1p.] ; HoBouepk. unx.-menuop. un-T Jouckoit 'AY ; nox pexn. }0.C. Poro3unoii. - Jnek-
TpoH. aaH. - HoBouepkacck, 2017. - X)KM/1; PDF; 3,87 Mb.

5. Pozozuna, IO.C. Marematuka [ neKTpOoHHBIN pecypc] : ¢0. 3a/1a4 U yrpaxHeHUH! [ CTYI.
BCeX 00pa3. HampaBil. 04. U 3204. (hopm 00y4.] B 5 u. U.5 : Teopust BeposITHOCTEH 1 MaTeMaTHYeCKast
cratuctuka / E. B. bapeimaukosa [u ap.] ; HoBouepk. unx.-memuop. uH-T Jlorckoit 'AY ; mox pen.
10.C. Poro3unoii. - DnektpoH. aaH. - HoBouepkacck, 2017. - X)KM/1; PDF; 3,87 Mb.

6. MaTtemarnueckas cTaTucTHKa [ TekeT] : MeTO. yKa3. K BBII. pacd.-rpad. padoTsI Tl Oakaias-
poB | kypca o4. hopmbl 00yuenust Bcex Hanpasi. / Coct. E.B.bapeimnukosa ; HoBouepk. HHX. - Menu-
op. un-T Jlonckoit I'AY. — HoBouepkacck, 2017. — 61 c. (80 3k3.)

7. MartemaTuueckasi CTaTUCTHKA [ DJIEKTPOHHBIN pecypc]: METO/. YKa3. K BBII. pacd.-rpad. paboTsl
i 6akanaBpoB 1 Kypca ou. ¢popmbl 00ydenus Bcex Hanpasid. / Coct. E.B.bapeimnukosa; Hoouepk.
TOC. MEJTOP. aKaJl., kad. MaTeMaTuKu.— DIeKTpoH. naH. - HoBodepkacck, 2017.— XKM/I; PDF; 1,07 Mb. —
Cucrem. TpedoBanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ skpana.

8. bawnax, H.M. Marematuka [Tekct]: yue0. mocoOue nnst cTyn. 3ao4. Gopmbl 00y4. Bcex
HarnpaBienuit / .M. bammnsk, O.H. Macnak; HoBouepk.uwx. menuop.un-t JII'AY. — HoBouepkacck,
2017.—-190c. (50 k3.)

9. bawmnak, H.M. Matematuka [DneKTpoHHBIN pecypc]: yued. mocodue ist CTy. 3a04. (HOPMBI
o0yu. Bcex Hanpasinenuii / .M. bamnsk, O.H. Macnak; HoBouepk.unx. Mmenuop.uH-1. — HoBouepkacck,
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2017. — Dnektpon. naH.- HoBouepkacck, 2017. — XKM/I; PDF; 4,3 Mb. — Cucrem. TpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ar. ¢ sxpana.

10. Marematuka. JluneiiHas U BekTOopHas anreOpa. AHaIUTUYECKAs T€OMETpUs [ DJIEKTPOHHBIN
pecypc] : MeToAd. yKas. K BhIN. pacd.-Tpad. pabotel myis OakanaBpoB I kypca od. ¢opmbl o0yd. Bcex
HarpaBi. / HoBouepk. unx.-memuop. uH-T [JJoHckoit 'AY, kad. BuMIBP ; coct. M.B. Ky3nenosa, .M.
bamnsk, O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - X)KM/I; PDF; 876 Mb.

8.3 Ilepeyenn pecypcoB MH(OPMANUOHHO-TEIEKOMMYHHUKANMOHHOH ceTn «/HTepHeT», HE0OX0aM-
MBIX /IJI5l OCBOEHUSI AU CUUIITUHBI

HaunMmenoBaHue pecypca Pesxkum focryna

CnpaBouno-uH(popmaronHas cuctema «Bukume- | https://ru.wikipedia.org/wiki/Beiciasi_MaTeMaTHKa
TsD)

Bricmias MatemMaTrKa i 3a04HHUKOB http://www.mathprofi.ru/

OdurmanbHbIil CAUT MUHUCTEPCTBA TIPUPOTHBIX https://www.mnr.gov.ru/
pecypcoB 1 3kosoruu Poccuiickoit Deneparmu

WudopmarmonHo-nipasosoi noprain TAPAHT.PY | http://www.garant.ru/

CnpaBounast cuctema Koncynprant [Tiroc http://www.consultant.ru/

8.4 Meroanueckue yKa3aHus JJ 00y4al0LIUXCS 110 OCBOEHUIO TUCIHUIIUHbI

1. Tlonoxenwue o Tekyiei arrecranuu obydaronmxcst B HUMU ATAY [DneKTpOHHBIN pecypc| (BBeaeHO
B JeciicTBUe mpuka3oM aupekropa Nell19 ot 14 wmrons 2015 r.) / HoBouepk. umx.-menuop. MH-T JJoHckoit [AY.-
OnextpoH. nan.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su.

2. Tunossle (HOPMBI TUTYJIBHBIX JTUCTOB TEKCTOBOW JOKYMEHTALUHU, BHIIOJIHIEMON CTYACHTAMH B YY€OHOM
nporiecce [INEKTPOoHHBINA pecypc]| / HoBouepk. ntxk.-menuop. uH-T Jouckoit [AY.-Dnektpon. aan.- HoBouep-
Kacck, 2015.- Pexxum moctyma: http://www.ngma.su.

8.5 Ilepeyenb MH(POPMANMOHHBIX TEXHOJOTHI MCHOJb3yeMbIX MPH OCYIIECTBIECHUH 00pPa30BaTeIb-
HOI0 mpoiecca, IPOrpaMMHOro odecnedeHusi 1 HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, /ISl OCBOECHHS 00y-
YA UMHCS AMCHUTIIMHBI

HaumeHnoBaHue pecypca PekBH3UTHI 10I0BOpPa
OI'BHY «PocHUUIIM» Horosop Ne 48-11 Ha mepegaay
MPOM3BEICHUS HAYKH M HEUCKJIIO-
YUTEJIBHBIX NIPAB Ha €r0 MCIOJIb30-
Bauuu ot 27.04.2018r.10 oKOHYA-
HUS HEHCKIJI. TIpaB Ha MpOU3Beie-
HUE
000 «HexcMenna» Horosop Ne 010-01/18 06 oxa3za-
HUM WHPOPMAITMOHHBIX YCIIYT OT
16.01.2018 r.mo 19.01.2019 1.
000 «M3natenscTBo Jlanb» Horosop Ne p08/11 Ha okazaHue
YCIIYT IO MPEIOCTABIECHUIO TOCTY-
Ta K 3JIEKTPOHHBIM M3JaHHSIM OT
30.11.2017 r.mo 31.12.2025 .
000 «M3natenscTBo Jlaub» Horosop Ne 2 Ha oka3aHue yciyr
IO MPEOCTABIEHUIO TOCTyMa K
3JIEKTPOHHBIM M3/IaHUSM OT
15.02.2018 r.no 14.02.2019 r.
000 «M3natenscTBo JlaHb» Horosop Ne 487 Ha oka3zaHue
YCIIYT 110 IIPEJOCTaBIEHHIO JOCTY-
I1a K 3JIEKTPOHHBIM U3JaHUSAM OT
16.05.2018 r.mo 15.05.2019 1.



https://ru.wikipedia.org/wiki/Высшая_математика
http://www.garant.ru/
http://www.consultant.ru/
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IlepedyeHb JMIEH3HOHHOTO TPOrPAMMHOIO O0ecneYeHust

PexBHU3UTHI MmOATBEPIKAAIO-
mero 10KyMeHTa

ITporpammMHas cucrema Juist OOHapy>KEHUsI TEKCTOBBIX 3aUMCTBOBA-
HUI B yueOHBIX ¥ HayuHBIX paboTax «AHTuIuiaruar. BY3y» (unrep-
HET-BepCHsl);

Mopnynb «IIporpaMMHBINA KOMIUIEKC IIOUCKA TEKCTOBBIX 3aUMCTBO-

BAaHUI B OTKPBITBIX HCTOYHUKAX CETH HHTEPHET»

JIuuenznonnsiit forosop Ne 717
ot 09.01.2018 r. 3AO «AHTH-
[Tnaruar» (c 09.01.2018 r. o
09.01.2019 r.).

Microsoft. Desktop Education ALNG LicSAPk OLVS E 1Y
AcademicEdition Enterprise (MS Windows XP,7,8, 8.1, 10; MS
Office professional; MS Windows Server; MS Project Expert 2010
Professional)

CyOnuueH3noHHbIH JoroBop Ne
58544/PH/14588 ot 28.11.2017
r. AO «CodtJlaita Tpeitn» (¢

28.11.2017 r. mo 31.12.2018 r.)

CyOnuneH3noHHbIN 10roBop Ne
58547/PH14588 ot 28.11.2017
r. AO «CodtJlaitn Tpeia» (c
28.11.2017 r. mo 31.12.2018 r.)
JInuensuonssii 1orosop Ne
75/2018 ot 18.06.2018 r. OO0
«CTU MATI» (6eccpouHno)

I'IC MaplnfoPro 16.0 (pyc.) st yaeOHbBIX 3aBECHHI

9. OIMCAHUE MATEPUAJIBHO-TEXHUYECKOW BA3bI, HEOEXOJIUMOM I
OCYHECTBJIEHHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Jlekyuonnvle 3anamus npogooamcs 8 ayoumopusax oouje2o noiv306anus, OCHAUWEHHLIX Cheyu-
anbHOU Mebenvio, O0CKOU, U M.N., NPU HEOOXOOUMOCMU AYOUMOPUS OCHAWAEMCS NEPEHOCHBIMU MYTbMU-
MEOULIHBIMU CPeOCmBaMU (IKPAH, NPOEKmMop, aKkycmuyeckas cucmema): ayo.228.

Ilpakmuueckue 3anamus NPOBOJATCS B CHIEIUAIN3UPOBAHHBIX AYAUTOPUSIX:

ayn. 2402 nHa 36 mocamouHbIXx MecT; | pabouee MecTo mpernojaaBareis; JIOCKa; y4eOHO-

HarJISIIHBIE TTOCOOMS (JIEMOHCTPAIMOHHBIE TUTAKATHI); AUAAKTUYECKUE MaTepualbl MO TeMaM; y4deOHo-
METOUYECKHE MMOCOOUS; YePTEIKHbIE HHCTPYMEHTBI

ayn. 2401 (Ha 25 mocagoyHBIX MECT) C BBIXOJIOM B CETh - YKOMIUIEKTOBAHO CIEIMATU3UPOBAH-
HOM MeOesbl0 U TEeXHHYECKUMHU CPEACTBAMU OOYUYEHUS, CIYKalIUMH Ji MpeACcTaBleHuss uH(opManuu
ayauropuu: komnbeiorep Imango Flex -9 mr., Monurop 17’ XKK; Komnstotep Imango Flex — 1mr.; Mo-
autop 19° KK-1 mr.; [Ipunatep Canon FC — 228 — 1mT. [leperocHoii sxkpan ( Dinon Tripol MW 2,2m *
2,2 M), HoyTOYK Samsung R720-FS-02 u npoextop Aser X1261-1 mr

OOyuaromyecss U3 YucIIa JIML C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl 0OecIieueHbl nevyart-
HBIMU U (WUJIM) 3JIEKTPOHHBIMHM 00pa30BaTeIbHBIMU pecypcamMu B popMax, aJaiTUPOBAHHBIX K OrpaHHUYe-
HUSIM UX 3/I0POBBS.

10. OCOBEHHOCTU OPI'AHU3ALIMU OBPA3OBATEJIBHOI'O INTPOLECCA IO
JUCHUIIVIMHE JJIA THBAJINIOB U JINI C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU

CopepxaHrie TUCIUIUIMHBI U YCTIOBHS OpraHu3anun o0ydeHus A 00yJaromuxcsi ¢ OrpaHUYeHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI ¥ HHBATUIOB KOPPEKTHPYIOTCS MPU HATHYHUH TaKUX 00yUJaIOIIUXCS B COOT-
BETCTBUU C UHUBUIYaTHHOU IPOrpPaMMON peabUIUTAIINK UHBATN/IA, A TaK K€ METOUIECKIMH PEKO-
MEHJIAIIUSMH 110 OpTaHU3aIi 00pa30BaTeILHOTO Ipoliecca sl O0ydeHHsI HHBAIUIOB | JIUIL C OTPaHU-
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YCHHBIMU BO3MOXHOCTAIMU 310POBLS B O6pa30BaTCJ'IBHBIX OopraHu3aluAax BbICIICTO O6p330BaHI/I$I (YTB

MunoGpuaykn Pocenn 08,04.2014 NeAK-44-05 i), TTosomennes 0 METOAMKE CUCHKH CTCNEHH BO3-
MOSKHOCTH BKTIOHEHHS JHLL ¢ OFPAHHMEHHBIME BO3MOKHOCTAMU 310POBbA H HHBATHIOB B OOULMH o0pa-
sosarensabii npouece (HUMU, 2015): IMonokennem o6 00yueHHH ML ¢ OTPAHHYCHHBIMI BOIMOKHO-
CTSIMH 370pOBbS W MHBAAKAOB B HOoBOYEpKAcCKOM HHKCHEPHO-MEIHOPATHBHOM HHCTHTYTE (HUMH.
2015).

Jlononmenss 1 M3MEHEHA 0A00pebl Ha 3acenaniy Kadeap! W@ 0B 20/4r., g o
Jaseayioui Kapeapoi JTypPuy W. /[,
(D0 )

BHCCCHHBIE HIMEHEHHA YTBEPIKAALO! «i/» a@f 20 ﬁr.

Grgrecccewee C. H

= Jlekan paxkynbTeTa
(roanies) ¢ eno)
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11. TOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pa6ouyro nporpammy Ha 2019 - 2020 y4eOHBII 1O BHOCATCS CISAYIOMNUE U3MEHEHNSI— OOHOB-

JICHO Y aKTyaJIM3MPOBAHO COJICPIKAHUE CICAYIOIINX PA3lIENIOB U IMOAPA3JIEIIOB padouei MporpaMMbi:

7. ®OHJI OHEHOYHBLIX CPEJACTB JJIs1 KOHTPOJISA YCIIEBAEMOCTH U ITPOBE-

JEHUS IIPOMEXYTOUYHOM ATTECTAIIAHA OBYUYAIOIIMUXCA IO JTACHUILIMHE

I[I/ICHI/IHJ'II/IHa «MartemaTHnka» HU3Yy4acTCAa ABa CEMECTpPA.
OL[GHO‘-IHBIC CpeacTBa AJid KOHTPOJIA YCIICBACMOCTH 1O JUCIHHUIIIIMHC «MatemaTuka»

¢ | cemecmpe cooeporcam:
- 1 pacuetHO-Tpaduveckyro padoTy 1o Teme «JIMHeiHas 1 BeKTOpHas anredpa. AHaTUTHYECKast

reometpusi» (PP Ne 1) (TK?)

- 2 KOHTPOJIbHBIX PaboThI (Tekymuit koHTposb: TK; u TK3)
- 1 KOJUTOKBUYM (IIPOMEXKYTOUHBIH KOHTpOIIb: [1K}7)
HTOTOBBIN KOHTPOJB — 3a4eT.

60 || cemecmpe cooeporcam:
- 1 pacuerHO-rpaduyeckyro padoTy mo Teme «Maremaruueckas craructuka» (PITPNe 2) (TKy).
- 2 KOHTPOJIbHBIC PaboThI (TeKymmii KOHTpoJb: TK; u TK3)
- | uHIUBHIyaIbHOE TOMallIHee 3aanue (TeKkymit KoHTposb: TK;)
- 1 KoUTOKBHYM (TIPOMEKYTOUYHBIH KOHTPOIIB: 1K)
WTOroBbIN KOHTPOJIb — IK3aMEH.

| CEMECTP

Bonpocshl k 3a4eTy 0o JMcHUAIINHE «MaTeMaTHKa
| kypc, 1cemecTp

. Matpunel: onpeneneHue, pasmep Marpuubl. PaBeHcTBo maTpull, BUabl Marpull. JIuHelHbIe onepanuu
HaJl MaTPUIIAMH, UX CBOMCTBA. ¥ MHOKEHUE MaTpPHUI], €T0 CBOMCTBA.

. TpancrionnpoBanue Matpun. OOpaTHas MaTpula: ONpeeseHHe, TeopeMa CYIIECTBOBaHHUS, MPaBUIIO
HaxoxaeHus (N=2).

. CucteMbl TMHEHHBIX areOpandeckux ypaBHEHHI: onpeneneHue, pelieHue, COBMECTHbIE, HECOBMECT-
HbIE, ONPEIEICHHBIE, HEONPEIEICHHbIE, YKBUBAJICHTHbIC. MaTpuyHas 3anuch KBAJPATHBIX CHCTEM
JUHEWHBIX YpaBHEHMI; pellleHne KBaJpaTHBIX CUCTEM JIMHEHHBIX YpaBHEHHH C MOMOIIbI0 00paTHOM
MaTpHIBI.

. Onpenenurenn BTOPOro U TPETHETO MOpAIKa (ONpeesieHue, MpaBuiia BBIYUCICHUs). MUHOD U anre6-
pandeckoe JonoiHeHre. Pemenrie kBaJpaTHbIX CUCTEM JIMHEHHBIX ypaBHeHUH 1o ¢popmynam Kpame-
pa.

. Bektopsl: onpeaenenue, Moayib, Hanpasienue. Knaccudukanus Bektopos. JInHeliHbIe onepauu Hal
BekTopamu. KoopnuHate! BekTopa. JInHeiHbIe onepanuy HaJl BEKTOpaMU B KOOPJIMHATHOM (opme.

. CkansgpHOe NpOM3BEINEHUE JIBYX BEKTOPOB: ONPEIEICHUE, €ro CBOMCTBA. BhIUMCIIEHHE CKaIsIpHOTO
IPOM3BEACHUS B KOOPAUHATHON (hopMme. MeXaHMUECKUIl CMBICI CKAJSIPHOTO MPOU3BEICHHS.

. BekTopHOE npoun3BeseHre ABYX BEKTOPOB: ONPEACIICHHE, CBOMCTBA. BrIuncieHne BEKTOPHOTO MTPOU3-
BE/ICHUS B KOOPAUHATHOM (opme. ['eomeTprueckuii 1 MEXaHNYeCKUH CMBICIBI BEKTOPHOTO TMPOU3BeE-
JICHUS.

. CMmemanHOe MPOU3BEACHUE TPEX BEKTOPOB: ONpEeNICHHE, BEIUMCIIEHUE B KOOpAMHATHOU (popme. ['eo-
METPUYECKUI CMBICIT CMEILIAHHOTO IIPOM3BENICHUSL. Y CJIOBHE KOMIUTAHAPHOCTH TPEX BEKTOPOB.

. OOmiee ypaBHeHue npsimoii. MiccnenoBanue o01ero ypaBHeHUs MpsiMoil. Y paBHEHHE MPSMOMN C yTiio-
BBIM KO3(P(GUIMEHTOM. YpaBHEHHE MPSAMOH, MPOXOMSIICH dYepe3 3aJaHHYI0 TOUYKY B 3aJlaHHOM
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HarpaBieHUuu (ypaBHEHUE Iy4Ka NPAMBIX). YpaBHEHUE IMPSIMOI, MPOXOAIIeH depe3 IBE 3aJaHHbIC
TOYKH).

B3aumHoe pacrnosokeHue ABYX IMpPsIMBIX Ha IUIOCKOCTH: yroJl, YCJIOBHE NapajuIeIbHOCTH, YCIOBUE
HEepIEHAUKYIAPHOCTH.

KpuBble BTOporo nopsjaka: onpezaeneHue, o0iiee ypaBHeHHE BTOpoi creneHu. OKpyKHOCTh: OIpe-
JiefieHre, KAHOHMUYEeCKoe ypaBHeHHE (BbIBOJ). OCOOEHHOCTH O0ILEro ypaBHEHUs: BTOPOM CTENEHU JUIsl
OIpeeNICHUs] OKPY>KHOCTH.

Onunc: onpezeneHue, KAHOHUYECKOe ypaBHEHHE, TIOCTPOCHHUE.

['unepOona: ompeneneHne, KAHOHMYECKOE ypaBHEHHE. ACHUMITOTHI TUIepOoibl. PaBHOOOYHAS Tu-
nepboa.

[Tapabomna: ompeneneHue, BEIBOA KAHOHMYECKOTO ypaBHeHUs. Pasnuunbie ¢popmbl mapaboiisl, UX Ka-
HOHUYECKHE YpaBHEHUs, KOOPJUHATHI (POKYCOB, YpaBHEHHS JUPEKTPUC, YUEPTEXKH.

Omnpenenenne ¢pynknuu y=f(x), ee obmactu omnpeaeraeHus U MHOXecTBa 3HaueHuil. CrocoOsl 3a/1a-
HUS QYHKIUH.

[Tpenen @yHkuuu, ero reomerpruyeckas uHTeprperanus. OgqHocTopoHHUe npeaensl GyHkuuu. Teo-
pPEMBI CYILIECTBOBAHUS U €AMHCTBEHHOCTH Ipesena pyHKIUH.

[Mpenen pyHKMM Ha OECKOHEYHOCTH, OECKOHEUHBIN Mpees GyHKIuN B Touke. [loHsaTus 6eckoHeu-
HO MaJIbIX U OECKOHEYHO OOJbIION (YHKLIUHU U CBSA3b MEXIy HUMHU. CBONCTBA OECKOHEUHO MaJbIX U
0ecKOHEeUHO 0OIBIINX (HYHKIIHUH.

OcHoBHas Teopema Teopuu npezaesnoB. Teopemsl o mpenenax. [lepBblil 1 BTOpoii crienuanbHble npe-
JIeJIbI, CIIE/ICTBUS.

OnpezneneHue HempepbIBHOCTH (QYHKIUHM Y=f(X) B TOUKEe W Ha MHOXXECTBE. TOUKM pa3pbiBa U UX
kinaccupukanus. HempepbIBHOCT 37eMEHTapHBIX (DYHKIMA. Apu(MeTHYecKrue orepanud Haj He-
npepblBHbIMU QyHKIUAMU. [Ipupamenue aprymenrta u npupaienue ¢pynkuun y=f(x). Onpeznenenue
HETPEPHIBHOCTH (DYHKIIMH HA «SI3bIKE MTPUPAILCHUI.

Omnpenenenue npousBoaHoi ¢ynkiuu y=f(x). OOmiee mpaBuao OThICKaHHUS MPOU3BOAHON. ['eomeT-
PUYECKHI U MEXaHUYECKHUM CMBICI POU3BOIHOM.

VYpaBHeHUs KacaTeIbHON W HOpPMaJIU K IUIOCKOCTH KpuBoi. Heo6xonumoe ycnosue nugdepenuupy-
emoctu. [Ipon3BoHas COKHON (PYHKIIUH.

OcHoBuble npaBuita auddepennuposanus: y=U+V, y=U -V , y=U/V.

BoiBoa popmyn nuddepennupoBanus: y=sinx, y=cosx, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

[Tpou3BoHas PYHKIIUH 3aJaHHOM MapaMeTpUYECKH U HESIBHO.

Huddepenuman ¢pyuxnun y=f(x), ero cBsa3p ¢ npupaimienueM ¢yHkuuu. [IpaBuno oteickanus nud-
depennuana. ['eomerpuueckuii cMmpica quddepeniuana. MaBapuanTHOCTH (hopMbl Auddepernnana.

[TpousBoaubie ¥ quddepeHnnanbl BEICIUX NopaakoB GyHkunu y=f(x). Mexanuueckuil cMbICa BTO-
poiut mpousBoaHou. [Ipasumno Jlonurans.

Bospacratomue, yObiBatolie GpyHKIuU: onpenenenus, Buj rpadukos. Heodxonumoe ycioBue BO3-
pacranus (yosiBanus) pynkun y=f(x). Jlocratounoe ycnosue Bo3pactanus (yObIBaHUS) (QYHKIIUH.

Omnpenenenue TOYKM MakcuMyMa (MuHUMyMa) ¢pyHkuun y=f(x). Heo6xoaumoe yciaoBue cymecTBo-
BaHus 3kcTpemyMma ¢yHkiuu y=f(x). Onpenenenue kputudeckoil Touku 1-oro popa. Jloctarounsie
yCIIOBHSA CYIIECTBOBaHMA dKcTpemyMa (pyHkiun y=f(x). [IpaBuio oTbickaHus MHTEPBaJIOB MOHOTOH-
HOCTHU U IKCTpeMyMOB (pyHKIHU y=f(X).

Omnpeznenenue BBITYKIOCTH (BOTHYTOCTH) rpaduka GpyHkuuu. Heo6xoanmoe ycioBUe BBITYKIOCTH
(BornytoctH) rpadpuka ¢pyHkiuu y=f(x). JloctaTouHble YCIOBUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka
bynkunn y=f(x).

Omnpenenenne Touku nepernda. HeoOxonnmoe ycinoBue CyliecTBOBaHHUS TOUKH Ieperunda rpaduka
¢ynkuuu. OnpeneneHne KPUTHUECKOM TOUKHM 2-oro poja JlocTaTouHble YCIOBHS CYIIECTBOBaHMS
TOukH rmeperuda rpaduka QyHkiuu. [IpaBUIo OTHICKAHHS MHTEPBAJIOB BBITYKIOCTH, BOTHYTOCTH H
Touek nepernda rpapuka GpyHkuuu y=f(x).

AcCUMNTOTBl KpUBOW: ONpeeNeHHE, BUIbl ACUMITOT. YPaBHEHMS BEPTHKAIBHBIX M HAKJIOHHBIX
ACHMIITOT.
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TunoBoii BapuanT ouJiera 1ias caauu 3adera (UK)

mo aucrumianae «Maremaruka» | kype, 1 cemectp

|. OT™MeThTE NpaBWILHBII HOMEP 0TBeTa B rpade «BapuanTsl 0TBETOBY

Ne

BOIIPO- Copeprkanue BOIpoca BapuanTbl OTBETOB bas bas
ca BOIpOca | OTBETa
-2 3 4 1) mpsIMOYTOJIbHOM
1 Ecnu marpuiia umeer Bua 5 7.0 2/ TO | 2) TpeyroabHoii 1
3) xBagpaTHOM
OHa SBISIETCS .
4) pacmMpeHHoOH
Ecnu ucnosnp3oBathk Gopmysisl Kpamepa st 12 2)-2
HAXO0XICHHUS PEIICHHS CHCTEMbI YPaBHEHUI 3)1 4)-1
2 3%, +2%p =—1 2
1 27 . To 3HAYEHHE X, PABHO:
5x, —6X, =17
Jlanbl BekTopE! @ 1 b . Uncro, pasHoe mpous- | 1) BEKTOPHBIM NPOH3BE/ICHHEM
3 BeJICHHIO JUTHH STHX BEKTOPOB Ha KOCHHYC yr- | 2) CKa/APHBIM TPOH3BEICHHEM 1
JIa MEXy HUMH Ha3bIBACTCS: 3) CMCIIaHHBIM TIPOU3BEACHACM
4) cyMMOH BEKTOPOB
Kocuuyc yria Mexty Bektopamu a(2,—1,3) u 1) - 1 2) 1
4 b(~1;3;2) pasen: 15 7 )
1 1
3) — 3) =
) 14 ) 3
VYpaBHeHHe TPSIMOIA, poxosiiei yepe3 Touky | 1) x+3=0 2) x—3=0
5 A(-3; 2) mapaniensHo ocu aberuce, umeeT Bua: | 3) y —2=0 4) y+2=0 2
VpaBHEHHE OKPYKHOCTH C IIEHTPOM B TOUKE 1) (x+5)2 —(y—7)% =25
C(5; -7) u mpoxosiiieii uepes Touky M(2; -3) 5 5
6 HAMEET BUL: 2) (x=5) +(y-7)"=25 1
3) (x+5)% +(y+7)? =25
4) (x=5)% +(y+7)? =25
PesyneraT BEIUMCIICHHS TIpeaeiia 3 10 50
7 3 By 2 ’ Ve 21 394 Vo1l 2
lim ——————— pasen
x>2 2X°—X—6
I'paduk pyaxuuu y=f(X) nmeer Bu: 1) lim f(X)=+00; lim f(x)=0
vA | Tora 0IHOCTOPOHHHE Xf’?’_o ] x—>3+0
\ : npegensl B Touke x=3 | 2) X'ngo f(x)=0; X'Lglo f(X)=—x
8 : . . 1
\: p PABHBL 3) lim f(x)=3 lim f(x)=—x
0 | x x—3-0 X—3+0
IF' 4) lim f(x)=+00; lim f(x)=—0
’ x—3-0 Xx—3+0
—cin3 1
Ecmu 3anana gpynkuust 'y =Sin°(In5x) , to ee 1) y' =cos® — 2)
[POU3BOIHAS UMEET BH/I 5x
y’ = 3sin?(In5x)
9 . 1 2
3) y'=3sin“(In5x) -cos—
SX
. 1
4) y' =3sin?(In5x) - cos(In5x) - =
X
Ecimu f”(X) >0 st Bcex x M3 HEKOTOPOro uH- | 1) BorHyTas
10 | Tepsana, To f(X) Ha 3TOM HHTEpBaNE 2) BBUTyKIast 1
3) Bo3pacraeT
4) yObiBaeT
HToro: 15
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Il Ha oTaejibHOM JIMCTE HANMUIIUTE OTBETHI HA GJ1eayromme Bonpochl.

BO-
npoca

bamn bamn
ConepskaHue Bompoca BOIIPO- | OTBETa
ca

11

JlaiiTe onpeie/ieHne BBIMYKIOCTH M BOrHYTOCTH rpaduka pyukuuun y=f(X). Crenaiite
yeprexn. ChopMynupyiiTe HEOOXOIUMOE yCIOBHE BHITYKIOCTH (BOorHyTOCTH). Chop-
MYJIUPYHTE JOCTaTOYHBIC YCIOBHS BHIMYKIOCTH (BOTHYTOCTH) rpaduka GyHKIUN

y=f(x).

12

2
COoS—
X 5

In/5x -3

Haiinute npousBoanyto pyHKuuu: Y =

HUroro: 10

Bceero 0a/10B: | Ouenka: | Moanucek

10.

11.

12.

Kpurepun ouenku (S — cymma 6amnoB):  S< 15- He 3aureHo, 15< S<25 -3aureHo

Il CEMECTP

Bonpocsl kK 3k3aMeHy o aucnunjanie «MareMaTuka»
1 kypc., 2 ceMecTp

Onpenenenue mepBoodpazHoi (pyHKIUH, IeMMa O TIepBOOOpa3HbIX. OmpeieieHre HEONPeIeICHHOTO
UHTerpasa, ero reoMeTpuyueckuii cMbici. Teopema cyiecTBoBaHus nHTerpana. OCHOBHbIE CBOMCTBA
HEOIPEIETIEHHOT0 UHTETpasia

HHTerprpoBaHue M0 YacTaM JJIsl HeOIpeIeJIeHHOI0 HHTerpaia: (hopMyiia, OCHOBHBIE CIIydau Ipume-
HEHUsl. 3aMeHa IEPEMEHHOM B HEOIIPEIEIIEHHOM UHTErpajle, NHTErPUPOBaHUE UPPALIMOHAIILHOCTEH.
NurerpupoBanye GyHKIMH, COAEpKAIIMX KBaJIPATHBIN TPEXUJICH.

3amaum, TPUBO/SIIKE K TIOHATHIO OIPEETICHHOTO HHTETpaia: a) 33j1a4a O IUIOIa i1 KPUBOJIMHEHHOM
Tparenuy; 6) 3a1a4a 0 Macce NPSIMOIMHEHHOTO HEOTHOPOAHOTO CTEPIKHSL.

WnrerpansHas cymma. OmnipesiesieHre onpe/ieNIeHHOro MHTerpaa. Berducienre onpeaeneHHoro uHTe-
rpana no (opmysne Hetorona-Jleitonuna. I'eomerprueckuii 1 MEXaHUYECKUI CMBICITBI ONIPEAEIEHHOTO
uHTerpana. OCHOBHBIE CBOMCTBA OIPEIEIIEHHOTO HHTErpaia.

WHTterprpoBaHue 1o 4acTsM B OIPEIEIICHHOM MHTErpajie. 3aMeHa IEpEMEHHOM B ONPEETIEHHOM UHTe-
rpaie.

Berancnenue momiazneit miockux ¢uryp. Berancnenue o0beMOB Tel BpalleHHs.

Juddepenumnansusie ypaBaenus 1-ro mopsaka (Y 1): onpenenenue, BUIbI 3alIUCH, PELICHUE,
HayanpHOE ycioBue. Teopema Komm (cymecTBoBaHUEe U €TMHCTBEHHOCTH pelieHus quddepeH-
LMaJbHOTO ypaBHeHUs 1-ro mopsaka). Y | ¢ pa3neneHHbIMU U pa3iensomUMUAC IEPEMEHHbI-
MHU.

Jluneitnoe nuddepeHmanbHoe ypaBHeHHE 1-r0 MopsaKa: onpeaeseHne, Bujl, HaX0XKAeHHe 00Iero
pewenus. YpasHeHue bepHysuim.

Juddepenunanbable ypaBHEHUS 2-T0 TIOpSAKA: ONpeesieHue, BUAbI 3alUCH, PEeIIeHHEe, HaYallb-
HbIE YCIIOBUSI.

OnHopoaHble JMHEHHbIe AU(QepeHnanbHble YpaBHEHU 2-TO TOpsSAKa: OIlpe/ieseHne, CBOM-
CTBO ero pemieHnii. Teopema o CTpyKType OOIIero pemeHusi OJJHOPOTHOTO JHHEHHOTO nudd e-
peHIMaTbHbIE YPaBHEHUS 2-TO MOpsAJKa. Teopema o0 CTpYKType OOIIero penieHus HeOAHOPOI-
HOTO JIMHEHOro nudepeHnnanbable ypaBHEHHS 2-T0 MOPSIKa.

HaxoxaeHnue o01ero pemeHus oJHOPOIHOTO JIMHEHHOTo Au(depeHnanbHble ypaBHEHUs 2 -T0
MOpsiIKa C MOCTOSSHHBIMU KO3(QUIIMEHTaMU B clydasiX, KOTrJla KOpPHHU XapaKTepUCTUYECKOIO
ypaBHEHUS: a) NeHCTBUTEIbHBIC U pa3MuHble; O) NeHCTBUTENbHBIC U PABHBIEC; B) KOMIUIEKCHO
COTIPSKEHHBIE.

MeTtoa noadopa 4acTHOTO pelieHus HEOJHOPOIHOTO JInHEHHOro nuddepeHnransHble ypaBH e-
HUSl 2-TO MOpsAKa ¢ MOCTOSIHHBIMU KO3 (UIIMEHTaMH B ClIydasx, KOI/la MpaBas 4acTh ypaBHe-
nus umeer Bu: a) f(X) =P (X) - ™,  b) f(x) =e” - ( Mcos yx + Nsin yx ).
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CoObiTHs1. Buasl coOBITHIL: TOCTOBEpHbIE, HEBO3MOXHbBIE, ClydaiiHble. Buapl ciiyuaiiHBIX cOO bI-
THI: HECOBMECTHBIE, COBMECTHBIE, PABHOBO3MOJKHBIE, €IMHCTBEHHO BO3MOXHBbIE. [lonHas rpym-
na coObITUi. [IpOTHBOIOIOKHBIE COOBITHS.

YactoTta. OTHOCUTENBHAS YAaCTOTA. KJIACCUYECKOE U CTATUCTHUYECKOE ONPENEICHHE BEPOSTHO-
CTH.

Anrebpa coobrTrii. Cymma coObITHH. TeopeMbl CIOKEHHS BEPOSITHOCTEH HECOBMECTHBIX M COB-
MecTHBIX coObITuii. [IpousBenenue coObiTuil. Teopema yMHOXEHHsSI BEPOATHOCTEH U ee cie-
CTBUSL.

Cnyuaitnbie Benuuunbl (CB): nuckpernsie (JICB) u nenpepriBusie (HCB). 3akon pacnpenene-
HUS TUCKPETHOM CilydailHOM BequuuHbl. Psij pacnpenenenusi. MHOrOyrojabHUK paclpenesieHus .
Oyuknus pacnpenenenus CB: ompenenenne, rpaduk, cBoicTBa. [LIOTHOCTH pacmpenencHus
HCB u ee cBoilicTBa.

Marematuueckoe oxuganue JJCB u HCB: onpenenenue u BeluncieHnust cBoicTra. Jucnepcus
U CpellHee KBaJpaTUYECKOE OTKJIOHEHHE: ONpPENECICHUE U BBIYMCIIEHUE; CBOMCTBA AUCIEPCUU
s JICB u HCB.

Hekotopsie crangapTHbIe pacnpeaeneHus: OMHOMHAIbHOE, PABHOMEPHOE, HOpMaJbHOE.
OcHOBHBIE 33/layl MaTEMaTUYECKON CTaTUCTUKH. ['eHepanbHas U BHIOOpPOYHAS COBOKYITHOCTH.
Bunbl BapuanmoHHbIX psIoB, uxX rpadudeckoe nzodpaxenue. Crnocodbl 00pa3oBaHus BEIOOPKH.
[Toka3zaTenu neHTpa pacnpeneiaeHus: cpeHss BbloOopouHas, Moja, Menuana. [lokasarenu Bapu-
allUd CTAaTUCTHUYECKUX PACHPEACIICHUIN: 3MIIMpUYECKas AUCIEPCUs, CPEJAHEEe KBaJAPaTHUUYECKOE
OTKJIOHEHHE, KO3(DPUIIMEHT Bapralii. ACUMMETPHUSI U IKCIIECC.

[TonsiTHe cTaTUCTUYECKHUX TUIIOTE3, O0IIee MpaBuwiIo ux npoBepku. Kpurepuii cornacus [upco-

2
Ha (1 °).
CaolicTBa BLI60pO‘IHBIX OLCHOK: HCCMCIICHHOCTD, COCTOATCIIBHOCTD, 3(1)CI)CKTI/IBHOCTI>.

I/IHTepBaJII)HOG OLICHMBAHHUC I1apaMCTPOB. I[OBCpI/ITCJII)HI)II\/JI HHTCpBAJI AJId MAaTEMAaTUYCCKOI'O
OXKHUAaHUA U CPEAHCTO KBAAPATUICCKOT'O OTKIIOHCHUS. Brruncnenue oobema BH60pKI/I.

Tunosoii Bapuant 6ujaera (tecra) i caaum dx3zamena (MK)
nmo nuciumianae «Marematuka» 1 kypc, 2 ceMecTp

| OT™MeTbTe MpaBUIBLHBINA HOMeP 0TBeTA B rpade «BapnaHTbl 0TBETOB»

bamn bann

Ne
Bompoca Conepkanue Bolpoca BapuanTsl oTBETOB BO:EO- OTTze-
. %H?;’CHI’;H&‘; ;g“;’ma “ﬁeeZP“i . 1) Hiza#14  2) Hy:a>14 .
A= T H )44 UM T OBITH
0 ’ YPHPYIOH 3) Hi:a<l4  4) Hy:a<24
TUIoTesa
[pumensist opMyiTy HHTETPUPOBAHUSI O Ya- 1) e'dx 2) e
2 CTAM K MHTErpaj 3x+5)e*dx, 3a u cienyer 2
pary [(@x+5) Y1 3) 3x45 4) (3x+5)dx
MIPUHSTH:
OnHa u3 nepBooOpa3HbIX I (YHKIUU 1) 24/7—cos3x
sin 3x 2
————— WMeeT BUJ: _cJ7-
3| V7-cosax 2 g Tmeossx 3
3) 2\/7—cos3x 4) —2~J7—C0s3X
Oyukuust y=eXC, +e4XC, sBisercs 06- 1) y'—4y'+3y=0
M pemenneM aupepeHumansHoro ypasae- | 2) Y +3y —4y =0
4 , 1
HUSL: 3) y"-16y=0

4) y"+4y' =0
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IInomans y 5 ]
3alITPUXOBAHHOM 0 y=x-ox+10 | 1) 5= _[ (x = x* +6x —10)dx
00J1aCTH BBIYUCIISIETCS V=X Z
C IOMOIIBIO (POPMYJIBL: 2) 5— J' (x? — 6% +10 — X)dx
|
5 | 2 2
|l 5
235 X 3) s=[(x?-6x+10)dx
2

4) S :J.(x—x2 +6x-10)dx

BeposTHOCTH OJIOMKH NIEPBOT'O CTAHKA B Te-
yeHue cMeHsl pasHa 0,2, Broporo — 0,4 u Tpe-
6 thero — 0,3. Torma BepostHOCTh Toro, uto Bce | 1) 0,024 2)1  3)0,24 4)0,9 2
TPH CTaHKa NOTPEOYIOT HAIAAKH B TCUCHHE
CMEHBI pPaBHa

B rpynne 13 uenosek. 13 HuX 4 neBymIKH,
ocTanbHbIe — oHOoIH. K JoCKe BBI3BaH OIMH 1) 9 2) 4 3) 1 4)
yyawuiica. Torga BEpoOATHOCTh TOrO, YTO 3TO 13 13

OyJIeT IOHOIIIA PaBHA

|~

Crnyyaitapie BenmnauHbI X 1 Y He3aBUCHMEIL. W3-
8 | Bectno, uro D[X]=5; D[Y]=4. Torma 1)9 2)19 3)13 4)34 2
D[X -Y] paBna

Hroro: 15
|1 Ha oT1eJibHOM JINCTE HAMMIIUTE PellieHus cJIeAYIONnX 3a/1a4.
Ne bann bann
BOIIPO- CogepxaHue BoIpoca BO- OT-
ca npoca BCTa
Omnpenenenne nepBooOpa3Hoil PyHKINH, TeMMa 0 IepBo0OpasHbIX. OnpeneneHre He-
9 OTIpeIeTICHHOTO MHTErpaja, ero TeOMETPHUIECKUN CMBICI. Teopema CyniecTBOBaHuUS 5
HHTErpaja, CBOMCTBa HEONPEIEEHHOTO0 HHTETpara.
10 | Haiimute oOmee pemenne nuddepeHnanbHoro ypapHeHus Y’ — 2y’ = 6x° —6x — 2 5
HTroro: 10
Bcero 6as10B: | Ouenka: | Hoanuck

KoHTpoabHasa padoTa cTYIEHTOB 3204H0I (hopMbI 00yUeHUs

OreHOYHBIE CpPEACTBA JJIs1 KOHTPOJIS YCIEBAEMOCTH IO AMCIUIIIMHE COAEpkKAT OJHY KOHTPOIb-
HYIO paboTy, COCTOSIIYIO U3 14 3agaHuii, KOTOpbIE BHIOMPAIOTCS COTJIACHO MU(pa U3 ydeOHOro mocoous
JUTSL CTYJIEHTOB 3a04HOM (pOopMBI 0OyUEHUSI.

[lepeueHp BapuaHTOB 3aJaHUI KOHTPOJBHOM pabOThI, METOAMKA €€ BBINOJHEHHUS U HeoOXoaumas
JaUTepaTypa MpUBEIEHBI B METOIMYECKUX YKA3aHUSAX AJI HATUCAHMS KOHTPOJIBHOU PaboTHI.

IHonHbIA (POHI OLEHOYHBIX CPEICTB, BKIAIYAKIINH TeKYIIH KOHTPOJL YCIEBAeMOCTH H
nepevyeHb KOHTPOJbHO-U3MepHuTebHbIX MaTepuanoB (KMM) npuBeneH B NpuJIOKeHUN K padoueit
nporpamme.

8. YYHEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIH-
IIJIMHBbI

8.1 OcHoBHas TUTEpaTypa

1. bozomonos, H.B. Matematuka. YueOuuk mis 6akanaBpos./H.B. boromosnos, I1.1. CamorineHn-
k0. — M.: FOpaiir, 2012. — 396¢. (50 3k3.).

2. bozomonoe, H.B. I1pakTrueckue 3aHATUS IO MaTeMaTHKe. Y4eb. mocodue s 6akanaBpoB./
H.B. boromomnos. — M.: FOpaiit, 2012. — 495¢. (50 3k3.).
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3. I'mypman, B.E. Teopus BeposSTHOCTEH U MaTeMaTUYeCKasi CTATUCTUKA. Y4uel. mocobue ams Oa-
kanaBpoB./ B.E. 'mypman. — M.: IOpaiit, 2012. — 479¢c. (100 »k3.).

4. I'mypman, B.E. PykoBOJCTBO K pEUICHUIO 3a/1a4 [0 TEOPUHU BEPOSTHOCTEN U MAaTEMAaTHUECKOM
cratuctuke. Yueb. mocooue mist By30B./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 3k3.).

5. Kenvoepm, M. 5. BeposiTHOCTb M CTaTUCTHKA B IpUMEpPax U 3a/1auax [DIEeKTPOHHBIN pecypc].
T. I: OcHOBHBIC TOHATHUS TEOPUH BEPOSATHOCTEH M MaTemaTudeckoi ctatuctuku / M.S. Kenpbepr, FO.M.
CyxoB U3znanwme 2-e, monosiHeHHOE. — DNeKTpoH. Jad. — M.: MIIHMO, 2010. — pexxum nocryma:
http://www.biblioclub.ru — 25.08.2019.

6. Macnak, O.H. Marematuka. Teopusi MHOXKECTB, JJIEMEHTBI JIOTHKH, JITHEWHAS U BEKTOpHAs aJre0-
pa, aHalIMTHYECKas TEOMETPUS Ha IFIOCKOCTH U B IPOCTPAHCTBE, AIEMEHTHI TOIOJIOTUH [ DJIEKTPOHHBIN pe-
cypc] : yae6. mocobue a1 cTy. Beex Hanpasil. [1 kypca 6akanaBpuara] B 6 4. .1/ O. H. Macnak, M. B.
Kysnuenona, 1O. C. Poro3una ; HoBouepk. nunx.-menuop. un-t Jlouckoit ['AY. - Dnekrpon. nan. - HoBouep-
kacck, 2017. - X)KM/I; PDF; 1,96 Mb.

1. bapvuunukosa, E.B. Matemarrka. BeneHrne B MaTeMaTHUeCKHM aHanu3, nuddepeHmaibHoe
ucuuciieHue (pyHKIUI OTHON U HECKOIBKUX TIEPEMEHHBIX, MPIIIOKEHUS TG (HEepEeHITUATEHOTO UCUHCIICHUS
K UCCIIEIOBaHHIO (PYHKIIUI OAHOMN U HECKOJIBKUX MEPEMEHHBIX [ DNEeKTPOHHBIN pecypc] : yuel. mocodue
JUTS CTY/. BCeX Hampasil. [1 kypca OakanaBpuara] B 6 4. U.2 / E. B. Bapeimaukosa, 1. M. bammsik, O. H.
Macnaxk ; HoBouepk. umx.-menuop. uH-T Jlonckoi [AY. - Dnekrpon. naH. - HoBouepkacck, 2017. - XKM/I;
PDF; 2,52 MBb.

8. Bawnsak, H.M. Maremaruka. lHTerpaibHOE MCUUCIICHUE [ DIEKTPOHHBIN pecypce] : yueO. mo-
coOue ans cTya. Bcex Hampasil. [1 kypca OakanaBpuara] B 6 u. U.3 / 1. M. bammnsik, FO. C. Poro3una, M.
B. Ky3nenosa ; HoBouepk. nunx.-menuop. ua-T JJorckoit ['AY. - Dnektpon. nan. - HoBouepkacck, 2017.
- )XMJ1; PDF; 2,77 MB.

9. Ky3neuosa, M.B. Maremaruka. J[uddepeHimanbapie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yueo.
nocoOwue JIIsl CTy/. BceX Hampasil. [1 kypca OakanaBpuata] B 6 4. U.4 / M. B. Ky3nemnona, E. B. bapbianko-
Ba, O. H. Macnaxk ; HoBouepk. nmx.-memmop. uH-T Jlorckoii [AY. - Dnekrpon. aaH. - HoBouepkacck, 2017. -
KMJL; PDF; 1,43 Mb.

10. Pozo3una, FO.C. Marematuka. Teopus BeposTHOCTEH [ DNEKTpOHHBIN pecypc] : yued. mocodue
JUIs CTYA. Bcex Hampasil. [1 kypca 6akanaBpuara] B 6 4. U.5 / }O. C. Porosuna, E. B. bapsinukosa, M.
B. Ky3uenosa ; HoBouepk. nnx.-menuop. uH-T JloHckoit ['AY. - DnekTpoH. naH. - HoBodepkacck, 2017.
- )KMJ1; PDF; 5,04 Mb.

11. bapvuunukosa, E.B. Matematuka. Yacts I [TekcT]: kype nexuuii 115 6akaiaBpoB Bcex
Hanpasil. / E.B. bapeimaukosa, M.B. Ky3uenosa, O.H. Macnak ; HoBouepk. unx.-menuop. uH-t [{oH-
ckoii ['AY. - HoBouepkacck, 2018. - 65 c. (5 7k3.)

12. Bapvuunuxoea, E.B. Matemaruka Yacts | [DnexkTpoHHBIA pecypc]: |: Kypc JIeKuii 1 Oaka-
naBpoB Bcex Hampasil. / E.B. bapsimnukosa, M.B. Ky3uenosa, O.H. Macnak — DnektpoH. naH. - Hoo-
yepkacck, 2018. — XXM/, PDF; 1,05 MB. — Cucrtem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat

9. — 3arn. ¢ ’KkpaHa.
8.2 JlonosiHuTEIbHAS JIMTEPATYpPa

1. Matemaruka [DneKkTpoHHBIH pecypce] : ¢0. 3a/1a4 U yIpaXHEHUH [[U1 CTyaA. BceX o0pas.
HarpasJy. o4. 1 3a04. ¢opm o0y4.]| B 5 4. U.1 : JIuneitHas u BeKTOpHas areOpa, aHaTUTHIECKask TeOMET-
pust / E. B. bapeiinukosa [u 11p.] ; HoBouepk. ux.-menunop. uH-T Jorckoit 'AY ; nox pea. FO.C. Poro-
3WHOM. - DNeKTpoH. AaH. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

2. MaremaTtuka [D7eKTpOHHBIH pecypc| : ¢0. 3ama4 W ynpakKHEHWH [UIs CTyA. Bcex oOpas.
HampaBJl. 04. ¥ 3a04. popM 00yu.] B 5 u. U.2 : Beenenue B matematuueckuii ananus. [penenst. [1pous-
BoaHas / E. B. bapeimaukoBa [u ap.] ; HoBouepk. umx.-menuop. uH-T JoHckoit 'AY ; mox pex. 10.C.
Porosunoii. - HoBouepkacck, 2017. - XJKM/I; PDF; 3,82 MB.

3. MaTtemartuka [ DIEeKTPOHHBIN pecypc] : ¢0. 3a1a4 U ypaxxHeHHH 1 CTy[. Bcex oOpa3s.
Harpasy. o4. 1 3a04. ¢opm o0y4.] B 5 4. .3 : UnTerpansuoe ucuncnenue / E. B. bapeimaukosa [u 1p.] ;
Hogouepk. unx.-menuop. un-T Jlonckoii I'AY ; nox pen. FO.C. Poro3unoii. - 3nextpoH. naH. - HoBouep-
kacck, 2017. - )KM/I; PDF; 3,06 MB.


http://www.biblioclub.ru/
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4. Matematuka [ DNeKTpoHHBIN pecypc] : ¢0. 3a1a4 ¥ yIpaKHEHUH [I71s CTy[A. BceX 00pas.
Harpasy. o4. u 3a04. opm o0y4.] B 5 4. U.4 : [luddepennmansusie ypauenus / E. B. bapeimaukosa [u
1p.] ; HoBouepk. unx.-menuop. uH-T Jouckoi ['AY ; nox pen. FO.C. Poro3unoii. - OnektpoH. nas. - Ho-
Bodepkacck, 2017. - XKM/I; PDF; 3,87 Mb.

5. Maremaruka [ DIEeKTPOHHEIN pecypc] : 0. 3a1a4 U yIpaxHeHHH |1 CTy/. Bcex oOpa3s.
HarpasJj. o4. u 3a04. hopm o0y4.] B 5 4. U.5 : Teopus BeposTHOCTEH 1 MaTemMaTndeckas ctaTuctuka / E.
B. bapeinukosa [u 1p.] ; HoBouepk. unx.-menuop. ul-T Jlonckoit I'AY ; nox pen. 10.C. Poro3zunoii. -
DnekTpoH. aaH. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,87 Mb.

6. MaremaTnka. MaTemaTrueckasi CTaTHCTHKA [ DJIEKTPOHHBIN pecypc|: METOI. YKa3. K BBIIL. pacy.-
rpad. pabotsl 11t 6akanaBpoB 1 Kypca o4. popmbl oOydenus Bcex Hanpai. / Coct. E.B.bapeiankona;
HoBouepk. roc. menuop. akaj., kad. MaTeMaTHKi.— DIeKTpoH. aaH. - HoBouepkacck, 2017.— XXM/I; PDF;
1,07 MB. — Cucrem. tpeboBanust: IBM PC/ Windows 7. Abode Acrobat 9. — 3arit. ¢ sxpana.

7. Bawnak, H.M. Matematuka [Tekcr]: yued. mocobue misi cTya. 3ao4. (GOpMBI 00ydY. BCEX
HarnpaBieHuii / .M. bammnsk, O.H. Macnak; HoBouepk.uwxk. menuop.un-T JII'AY. — HoBouepkacck,
2017. —190c. (50 7x3.)

8. bawnak, H.M. Matematuka [ DIeKTpOHHBIN pecypc]: yueb. mocodue amns cTyad. 3a04. Gopmbl
00yu. Bcex Hanpasienuii / .M. bamnsk, O.H. Macnak; HoBouepk.nnx. Mmennop.uH-T. — HoBouepkacck,
2017. — Dmnektpon. ngaH.- HoBouepkacck, 2017. — XXM/I; PDF; 4,3 Mb. — Cucrem. tpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ari1. ¢ skpaHna.

9. Marematuka. JIuneiiHas u BeKTopHas anreOpa. AHAIUTUYECKAsk TEOMETPHS [ DIEKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BHIIL. pacd.-rpad. padoTsl 1yist 6akanaBpoB I kypca o4. popmbl 00yd. BceX HAMpasi.
/ HoBouepk. unx.-menuop. uH-T Jonckoit I'AY, xad. BulIBP ; coct. M.B. Ky3nenosa, .M. bammnsik,
O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 876 Mb.

8.3 CoBpemennbie npodeccnonaabHbie 6a3bl 1 HHGOPMALHOHHBIE CIPABOYHbIE CHCTEMBI

HaumeHoBaHue pecypca Pesxkum goctyna
Oduunansueiii calt HUMU ¢ nocty- | www.ngma.su
IIOM B AJICKTPOHHYIO OUOJIMOTEKY
EnuHoe 0kHO J0CTyIa K 06pa3oBa- http://window.edu.ru/catalog/resources?p rubr=2.2.74&p page=2
TENBHBIM pecypcam Pasjern - MaTtema-
THKa ¥ €CTECTBEHHO-Hay4yHOE 00pa3o-
BaHHUC
Poccuiickas rocynapcTBeHHas 0u0- https://www.rsl.ru/
nroTeka ((OH/T HIEKTPOHHBIX TOKY-
MEHTOB)
Becrnarnas 6ubanorexka 'OCToB u http://www.tehlit.ru/index.htm
cradjiaptoB Poccun
[TopTan yueOHUKOB M AMCCEPTALIUI https://scicenter.online/
VYHuBepcuteTckas HHGpOpMaOHHAS https://uisrussia.msu.ru/
cucrema Poccus (YMC Poccust)
DrekTpoHHast OubIMoTeKa "HAyIHOE http://e-heritage.ru/index.html
Hacnenue Poccun”
OnekTpoHHas 6ubimoreka yueOHukoB | http://studentam.net/

CrpaBouHas cuctema «KOHCYyJIBTaHT Cornamenune OVS nns pemennit ES #V2162234

TLTIOCH

CnpaBounasi cuctema «e-library» JIuuensuonuslit qoroBop SCIENCEINDEXNeSIO-13947/34486/2016
or 03.03.2016 T

OO01EepOCCHItCKII MaTEMaTHYECKU I http://www.mathnet.ru/

noptai (MHGOpMaIOHHASI CHCTEMA)-
Mathcad-cnipaBounuk o Beiciiei ma- | http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
TEMATUKEC



https://www.rsl.ru/
http://www.tehlit.ru/index.htm
https://scicenter.online/
https://uisrussia.msu.ru/
http://e-heritage.ru/index.html
http://studentam.net/
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Ilepeuensb norosopor IbC odpa3zoBaTesibHOI opranu3amumn Ha 2019-20 y4. rog

YueOHblii roa HaumeHoBaHHe JOKYMEHTA ¢ YKa3aHHEM PEKBU3UTOB Cpox He;:ec;::ﬂ oKy
2019/2020 HoroBop Ne 354 Ha okazaHue YCIYT 1O NPEJOCTaBICHUIO TOCTYIA K ¢ 14.06.2019 r. mo
aneKkTpoHHBIM u3aHusiM oT 05.03.2019 r. ¢ OO0 «3BC Jlanpy» 13.06.2020 .
2019/2020 Horosop Ne 001-01/19 06 oxa3anuu HHGOPMALMOHHBIX YCIYT OT ¢ 14.01.2019 r. mo
14.01.2019 r. ¢ OO0 «HexkcMenua» 19.01.2020 r.
HomnonnurensHoe cornamenue Ne 1 k gorosopy Ne 5 ot 08.02.2019 1. ¢ 20.02.2019 r. 110
2019/2020 | Ha oxa3aHHE YCIYT MO IPEIOCTABICHHUIO JOCTYIIA K SICKTPOHHBIM H3- 20' 02' 2020 r.
naausm ¢ OO0 «OBC Jlanp» o ’
Jorosop Ne p08/11 Ha oka3aHHE YCIIYT O IPEAOCTABICHHUIO JOCTYIIA ¢30.11.2017 r. 110
2019/2020 K AeKTpoHHBIM m31aHmsiM oT 30.11.2017 1. ¢ OO0 «/3maTenbeTBO . ’
Tlariby 31.12.2025 r.
2019/2020 Jorosop Ne 5 Ha okazaHue yCIyr 10O IPEJOCTaBIEHUIO JOCTYIIA K ¢ 20.02.2019 r. mo
anekTpoHHBIM m3naHmsiM oT 08.02.2019 1. ¢ OO0 «3BC Jlanp» 20.02.2020 1.
Jorosop Ne 48-n1 Ha nepenavdy NpOU3BEIEHUS HAYKH U HEUCKITIOUH- ¢ 27.04.2018r. no
2019/2020 | TenbHBIX MMpaB Ha ero Kcnojbp3oBanuu ot 27.04.2018 r. ¢ ®I'BHY OROHHAMHA HEHCIUTIO=
«PocHIMTIM> YUTEIHHBIX TIpaB Ha
MIPOU3BEICHUE

8.4 Meroanyeckue YKa3aHus JJ 00y4aIOLIUXCS M0 OCBOEHUIO THCIUTLIUHBI

1. ITonoxeHue 0 MPOMEKYTOUHOM aTTecTalK 00yUYaroIIUXCsl MO MPOrpaMMaM BBICIIETO 00pa3o-
BaHUs [DIEKTpOHHBIN pecypc]| (BBemeHo B aeiictBue npukazom aupekropa HUMU Jlonckoit TAY Ne3-
O/l ot 18 suBaps 2018 r.) / HoBouepk. unx.-menuop. uH-T Jlonckoit ['AY.-Dnextpon. nan. - HoBouep-
kacck, 2018. - Pexxum pocryma: http://www.ngma.su

2. Tunoble GOPMBI TUTYJIBHBIX JUCTOB TEKCTOBOM TIOKYMEHTALIUHU, BBIOIHIEMON CTYACHTaMU B
y4eOHOM mpornecce [DneKkTpoHHsblid pecype] / HoBouepk. max.-menuop. uH-T JoHckoi ['AY.-DnexTpoH.
nan.- HoBouepkacck, 2015.- Pexxum moctyma: http://www.ngma.su.

8.5 IlepeueHb HHGOPMAIIMOHHBIX TEXHOJIOTHI M MPOrPAMMHOIO0 00ecreYeH s, HCMO0JIb3yeMbIX MPH
OCYIIEeCTBJIEHHH 00Pa30BaTeIbHOI0 NMpomecca
IlepeyeHb JULEH3MOHHOTO MPOTPAMMHOIO o0ecrieYeHu st

PexkBU3UTHI MOATBEPKAAIOIIET0 J0KY-
MEHTa

JInuen3uonHsIil norosop Ne 662 ot
22.01.2019 r. 3AO «AnTu-Ilnaruar» (¢
22.01.2019 r. mo 22.01.2020 r.).

HpOFpaMMHaH CucreMa 1Jjsd O6Hapy>I(€HI/I$I TCKCTOBBIX 3aUMCTBO-
BaHMIA B y4eOHBIX U HayYHBIX padoTax «AHTumuaruat. BY3y» (un-
TEepHET-BepCcHs);

MO,Z[yJ'IL ((HpOFpaMMHLIﬁ KOMINJICKC ITOUCKAa TCKCTOBBLIX 3aUM-
CTBOBAHMI B OTKPBITHIX UCTOYHUKAX CCTU MHTCPHECT»

Microsoft. Desktop Education ALNG LicSAPKk OLVS E 1Y
AcademicEdition Enterprise (MS Windows XP,7,8, 8.1, 10; MS
Office professional; MS Windows Server; MS Project Expert
2010 Professional)

CyOuiieH3uOHHBIH 1oroBop No
Tr000302420 ot 21.11.2018 r. AO
«Cog¢rJlaita Tpeitn» (c 21.11.2018 r. mo
31.12.20191.)

CyOnuneH3noHHBINA J0TOBOP Ne
Tr000302417 ot 21.11.2018 r. AO
«Co¢rJlaita Tpeitn» (c 21.11.2018 r. mo
31.12.20191.)

JIuieH3MOHHOE COTJIaIlIeHNE Ha MCIIOIh30-
Banue AUBC «MAPK-SQL» n/unun AUBC
«MAPK-SQL Internety

Ne 270620111290 ot 27.06.2011 1. 3A0
«HITO «MTH®OPM-CUCTEMA» (6eccpou-
HO).

AWNBC «MAPK-SQL»

JIuneH3MOHHBIE MPOrPaMMBI IS 00pa30BaTEILHOTO YUPESIKIACHHUS
Autodesk (AutoCAD, AutoCAD Architecture, AutoCAD Civil 3D

U p.)

Cornamiesue o pEe€AOCTaBJICHUH JIMICH3UN U
okaszanuu yciyr ot 14.07.2014 r. Autodesk
Academic Resource Center (6eccpo4Ho)




9. OIMIMCAHHE MATEPHAJIBHO-TEXHMYECKOW BA3bl, HEOBXOAMMOI 1151
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OCYHECTBJEHHS OBPA3OBATEJILHOTI'O NPOUECCA 1O AHCHHUILTHHE

YueOuas aynTopua A1 NPpoBeAeHHA 3aHATHI
AekuMoHHOro Tuna, aya, 201 (Ha 148 nocanovmbix
vecT) no aapecy: 346428, Poctosckas obnacTs,

r. Hosouepkacex, ya. Mywkunckas, 111,

CrieumansHoe NOMeLeHHe YKOMILUTIEKTOBAHO Cre-
UHAAHIHMPOBAHHON MeDeIBIO M TEXHHUYECKHMH Cpe-
crBamu 00YUCHUA, CAYKRRIUMMH 1A NPEACTARACHNA
unhopmawn Gonbwoi ayanTopum:

— HaGop aemoncTpauxonsoro obopyaoBaHus

(nepeHOCHOI MPOeKTOop, IKpaH, HOYTOYK):
~  YueGuo-sarnaausie nocobmus;
—  JHocka— | wr.;

- Paboune MecTa CTYACHTOR;
—  Palouee MecTo npenoaaBaTes.

YyeGHan ayAMTOpHA A% IPOBEACHHA IPYINOBLIX H
HHANBHAYRIBHBIX KOHCYbTaumi, aya. 2408 (na
30 nocagounbix MecT) no aapecy: 346428, Pocros-
cxas o0nacte, 1 Hosouepkacek, yi. [lywsunckas,
111

VueGuan ayauTopua 118 MPOBEACHUS MPaKTHYe-
ckux u naGopatopubiX sauaTiii, aya. 2408 (na 30
NoCano4HbIX MECT) no aapecy: 346428, Poctosckan
obnacte, r. Hopovepkacek, vi. [ywkurckasn, 111

Yueluas ayIutopus VIR NPOBEACHHA TEKYLLErO
KOHTPOASA M MPOMEKYTOMHON arTecTaunm, ay.
2408 (1a 30 nocanovHeix MecT) no aapecy: 346428,
Pocroscxas obnacte, 1, Hosowepkacek, ya, yw-
KnHekas, |11

CrneunansHoe NOMEIEHHE YKOMILICKTOBAKO Crie-
UHATHIHPOBANHON MeDenBIO H TEXHHYECKHMM Cpea-
cTBaMH O0YUSHHA, CYKALUMMH IR NPEACTABACHHA
unopmatinn BONLIIOH ay AUTOPHM:
- Habop nemoncTpaumonHore obopyaopa-
HuA (nepexnocron): HoyTOyk RUintro — |
wr., npoextop AcerP5280 - 1 wr. ¢ ok-
panoM — | wr.;
- YyeOGHo-HaraaaHbie nocotus — 4 wr..
-  JHocka~ | wr.;
- PaGoune MecTa CTYICHTOB,
- PaBouee mecTo npencaagarens.

ITomewenne a8 camocroaTessHoi paborel, aya.
M8 (na 12 nocanounsix mect) no aapecy: 346428,
Pocrosckas ofinacts, r. Hopouepraccek,
v, Hywxkwnexkas, |11

MoMemenne YROMIIEKTOBAHO CNELHANHIHPOBAHHOM
MEGENbIO W OCHALLEHD KOMMbIOTEPHOR TEXHMKOR ¢
BOMOKHOCTLIO NOAKTIOMEHHS K ceT «MHTepHeT» 1
ofecneyennes A0CTYNA B MEKTPOHHYIO HHOpMA-
unoHHO-o0pazosaTenthyto cpeay HMUMM douckoit
FAY:

-~ Cepsep IMANGO ~ | wr,;

—  Tepmunanwsas cranuma L110— 12 wr;

- Monurop 22" KK Aser — 12 wr.;

—~  [laorrep - 2 wr.,

-~ Cramep - 1 wr,;

~  [lpunrep — | wr;

— PaGouune MecTa CTYIEHTOB,

— PaGouee mecTo npenojasarens,

Jlononsenuna n mamenenna onobpens! Ha sacenanun Kadenpu &) Mycﬁ 2 2019 r., "‘P A

Jaseayoumit kadeapoi

Typuw K. T.

(. HO)

BHECEHNBIE HIMEHeHHA yTBepiaaio: 65 G gngVG, 20(G .

Jlexan dakyapreTa

e
P

Kpywunuw C.

| (D UHO)
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11. JONOJHEHWSI U U3MEHEHHS B PABOUEH IIPOI'PAMME

B paGouyto nporpammy Ha gecenninii cemectp 2019 - 2020 yueGHoro roaa BHOCATCH HIMEHEHUA & 10110~
HEHO COACPAKAHME CIEAYIOUNX Pa3esios H noapasaenos paboue nporpammb:

8.3 Compemennnie npoeccnonaibubie 6a3bl # HHGOPMAUNONNLIE CHPABOMHLIC CHCTEMBI
Hepeuens norosopos IBC obpazoeareasnoii oprannszaunu ia 2019-20 yu. roa

Cpok neficrsns 10Ky-

Yyebuutii ron HanmenoBanue J0KYMENTA ¢ YRA3aHHeM PeKBHINTOB e
Horopop Na 11/2020 na oxazanue yeayr no npeaocrapie-
2019/2020 [FMIO SOCTYNA K SMEKTPOHHLIM SKIEMILIAPAM npousseaenuil | ¢ 20.02.2020 r. no
HAYHHOTO, Y4eDHOro Xapakrepa, cocrasimommum 6aszy naH- 20.02.2021 r.
Hpix IBC «JTAHb» o1 11.02.2020 r. ¢ 000 «2BC JIAHb»
2019/2020 Jorogop Ne COB Ne HB-171 na okasamme yeayr or | ¢ 18.12.2019r. no
S 18.12.2019 r. ¢ Q00 «2B6C JIAHb» 31,12.2022 r.
2019/2020 Jloroeop Ne 501-01/20 06 okazauun mudopmaunonssix ye- | ¢ 20.01.2020 r. no

ayr or 22.01.2020 r. ¢ OO0 «HexkcMeaua»

19.01.2026 1.

Jlorosop Ne || okazanus yeayr OAHOCTOPOHHEro A0CTYNa K
pecypcam HaysHO-TexHHueckon Gubanorexn or 29.10.2019

¢29.10.2019 r. no
28.10.2020 r. ¢ no-

AULHAIZR r. ®IAOY BO «PI'Y nern u raza (HUY) umenn UM, Ty6- | cneayiouei npoaoH-
kunay (Hedrerazosoe neno) y raumei
Jorogop Ne |0 Ha oxkazanue ycayr no npeaoCTasIeHHIo

2019/2020 | noctyna K 30eKTPoHHLIM Haanuam o1 28.10.2019 r. ¢ OO0 &Z80201 A retio

«IBC Jlanby

28.10.2020 r.

8.5 Mepevens unGOpMAUHONNBIX TEXHOJOINIH H NPOrPAMMHOI0 ofecedennst, HCHOIbL3IYEMBIX NPH OCyule-

CTBACHNIH 00PA3OBATEALHOTO NpoUecea

Tlepesens JHUCHIMONHOTO NPOTPAMMHOT0 odecree-
"R

PekBHINTEI NOATBEPAIAOUIEN0 AOKYMEHTS

¢ 01.09.2019 r. no 31.08.2020 r.

[porpammtias cuctema 1R 0GHAPYIKEHHA TEKCTO-
BBIX 3AHMCTBOBAHMI B YMEOHBIX M HAYHHBIX pabo-
Tax «Aurunnarnar. BY3» sepeun 3.3»:

Jlnuensnonnstii agorosop Ne 1446 or
03.02.2020 r. AO «AnTunnarsam (c
03.02.2020 r. no 03.02.2021 r.).

[porpammuoe obecneyenune «Moayns noHcka Tek-
CTOBBIX 3aUMCTBOBAHNH «O0BeIHHEeHHAd KONICK-
L

Cybanuensnonnbiit porosop Ne

Tr0004 18096/44 o1 20.12.2019 r. AO
«Codrr/laiin Tpeia» (¢ 20.12.2019 . no
20.12.2020r.)

CyGanuensnonnsiit qorosop Ne
Tr000418096/45 or 20.12.2019 r, AO
«Codrrtlaits Tpeian (¢ 20.12.2019 r. no
20.12.2020 r.)

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise

0z 2020r., rp A5
/Ellﬂux LIE

(@0

JIONONHEHHA U HIMEHEHHA PACCMOTPEHD! Ha 3aceanuy Kadeapu «26»

Sapeayiouii kadeapoi
ek )

BHCCEHHBIE HIMEHEHUA YTBEPAAAN): «2P 0z 2020 r.

Hexan hakynsrera / / klp oy PAUNLH CH

u (HOANNCL) 4 (DHO)
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11. TOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pa6ouyro nporpammy Ha 2020 - 2021 y4eOHBIH TOJ1 BHOCATCS CISAYIOIMNE U3MEHEHNS— OOHOB-

JICHO U aKTyaJIM3MPOBAHO COJICPKAHUE CICAYIOIINX PA3IEIIOB U MOAPA3IEIOB padoyeii MpOrpaMMbi:

7. ®OHJI OHEHOYHBLIX CPEJACTB JJIs1 KOHTPOJISA YCIIEBAEMOCTH U ITPOBE-

JEHUS IIPOMEXYTOUYHOM ATTECTAIIAHA OBYUYAIOIIMUXCA IO JTACHUILIMHE

Bonpochl k 3a4eTy 1o pucuuiinge «MareMaTukay
| kype, 1cemecTp

1. Marpunsl: onpeaeneHue, pa3mep MaTpulbl. PaBeHcTBO MaTpul, BUIbI MaTpull. JIMHENHbIE onepaluu

HaJl MaTPUIIAMHU, UX CBOWMCTBA. Y MHOKEHHE MAaTpHIl, €ro cBoicTBa. TpaHcnoHupoBanue matpuil. O0-
paTHasi MaTpHIA: OIpEICIeHHEe, TeOpeMa CYIIECTBOBAHNUS, TPABUIIO HaXOKAeHUs (N=2)

2.0mnpenenuTeny BTOPOTO U TPETHETO MOpsAKa (OMpeaesieHne, MpaBuia BEIUUCIeHUs ). MuHOp U anre0-

w

S

panyeckoe JoNoJHeHHe. Perienne KBagpaTHBIX CHCTEM JIMHEHHBIX ypaBHeHH 110 Gopmynam Kpame-
pa.

. CKaJ’IprHoe IMTPOU3BCACHUC IBYX BCKTOPOB: OIIPCACICHUC, €TO cBoMcTBa. Brruncienue CKaJIIpHOI'O

IIPOM3BENICHUS B KOOPAMHATHON opme. MexaHMUeCKUid CMBICI CKAJISIPHOTO MPOU3BEACHMUSL.

. BGKTOpHOG MPOU3BCACHUC IBYX BCKTOPOB: OIIPCACICHUC, cBoMcTBa. Briuncienue BCKTOPHOI'O IIPOU3-

BEJICHUS B KOOPIUHATHOM (opme. ['eomeTprueckuii 1 MEXaHUIEeCKUN CMBICIBI BEKTOPHOTO TPOU3Be-
JEHUS.

5. CmemaHHOe IPOM3BEACHUE TPEX BEKTOPOB: ONpEeIICHIEe, BEIUUCICHNE B KOOpAUHATHOH (opme. ['eo-

(2]

0]

Me’I‘pI/I‘IeCKI/Iﬁ CMBICJI CMCITAHHOI'O IIPOU3BCACHMS. Ycnosue KOMILUIAHAPHOCTU TPEX BEKTOPOB.

. Obmee ypaBHeHHe TIpsiMOi. MccnenoBanue o0IIero ypaBHeHUs PSIMON. Y paBHEHHE TIPSIMOU C yTII0-

BbIM KOX(PGUIIMEHTOM. YpaBHEHHE NPSIMOM, MPOXOIIel uepe3 3aJaHHYI0 TOYKY B 3aJJaHHOM
HamnpaBlieHUU (ypaBHEHUE ITydKa MPSMBIX). YpaBHEHUE MPSIMOMU, MPOXOJIAIICH depe3 JIBe 3aJaHHbIC
TOYKH).

B3anMHoe pacriosioskeHHe IBYX NPSMBIX Ha TUIOCKOCTH: YTOJI, yCJIOBHE TMapalIeNbHOCTH, YCIOBHE
MEePIEeHIUKYISIPHOCTH.

. KpuBbie Broporo nopsjaka: onpeaenenue, ooiiee ypaBHeHHe BTOpoi creneHu. OKpyKHOCTb: onpee-

JeHHe, KaHOHWYecKoe ypaBHEHHE (BbIBOJ). OcOOEHHOCTH OOIIEro ypaBHEHHUs! BTOPOW CTENEeHU IS
OIIpEIENIEHUS] OKPYKHOCTH.

9. Dmwunc: OMpCACIICHUEC, KAHOHNYCCKOC YPABHCHHUEC, ITIOCTPOCHUC.

10.

11.

12.

13.

14.

15.

16.

['unepbona: onpeneneHne, KAHOHUYECKOE ypaBHEHUE. ACUMITOTHI Tunepoossl. PaBHOOOYHas runep-
6ona.

[TapaGomna: omnpezenenue, BHIBOJ KaHOHMYECKOrO ypaBHeHUs. Pasnuunblie ¢GopMbl mapabobl, UX Ka-
HOHUYECKHE YpaBHEHUs, KOOPJUHATHI (POKYCOB, YpaBHEHHS TUPEKTPUC, YUEPTEXKH.

[Ipenen ¢yHkMM, ero reomeTpuyeckas narepnperanus. OAHOCTOpOHHUE Tpeaenbl GyHKuuu. Teo-
pPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTHU Ipesiena pyHkuuu. CBoiicTBa GECKOHEUHO MaJIbIX U OEcKo-
HEYHO OONBIIHX ()YHKITHH.

OcHoBHas TeopeMa Teopuu npenenos. Teopemsl o npenenax. [lepBelii 1 BTOpoil criennanbHbIE TIpe-
JIeJTbI, CIe/ICTBUA.

Onpeznenenye HENPEPbIBHOCTH PYHKIUHM Y=f(X) B TOUKe U Ha MHOXkecTBe. TOUKM pa3pbiBa M UX KJac-
cudukanusa. HempepbIBHOCTH 3iieMeHTapHbIX QYHKIMH. ApudmeTnyeckue onepannu HaJl HEPepbIB-
HeIMU QyHKIMsAMH. [Ipupamienne aprymenta u npupaiienue ¢pynkunu y=f(x). Onpenenenue Hempe-
PBIBHOCTH (DYHKIIMU Ha «SA3BIKE MPUPALIEHUI.

Onpenenenue nmpou3BoaHoN GpyHKIMM y=f(x). O0Iee npaBuiIo OThICKaHUs TPOU3BOIHON. ['eomeTpu-
YECKUN U MEXAHUYECKHUI CMBICI MPOU3BOIHOM.

YpaBHeHUs KacaTelbHOW M HOpPMAJIU K IIOCKOCTH KpuBod. HeoOxoaumoe ycioBue nuddepeHnupy-
emocTH. [Ipon3BoaHAas CIIOKHOW (PYHKITUH.
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Ocnosuble npaBuita auddepernupobanus: y=U+V, y=U -V , y=U/V.

[Tpown3BoaHas GyHKIMH 3aaHHOM IMapaMETPUIECKH U HESBHO.

Huddepennman pynkiun y=f(x), ero cBs3p ¢ npupamenueM pyaxun. [IpaBuno oteickanus nudde-
pennana. ['eomerpuueckuii cmpich auddepennnana. MaBapuanTHOCTh hopmbl AuddepeHnnana.
[TpousBonHbie U qudGepeHIaIbl BRICIIUX MOPAIKOB QyHKIMH y=f(X). MexaHu4ecKHii CMBICI BTO-
poit mpousBoaHoi. [IpaBumno Jlonurans.

Bospacratomue, yOpiBarone GyHKIUU: onpenesneHus, Bua rpa¢pukoB. Heobxoaumoe ycioBue BO3-
pactanus (yobiBanus) pynkmuu y=f(x). JloctaTounoe ycimoBue Bo3pactanus (yObIBaHHs ) PYHKITHH.
Onpenenenue TOYKW MakcumMyma (MuHuMyMa) Gynkiun y=f(x). HeoOxoaumoe ycioBue cymecTBo-
BaHUs dKCTpeMyMa (yHKIH y=f(x). Onpenernenne KpUTHUIECKOH Touku 1-oro pona. JlocraTodnbie
YCIIOBHS CYIIECTBOBaHMA dKCTpeMyMa QyHKUIuHU y=f(X). [IpaBuiio oThICKaHUS MHTEPBAJIIOB MOHOTOH-
HOCTH M 3KCTpeMyMOB (pyHKIU y=f(X).

Onpenenenue BBIMYKIOCTH (BOTHYTOCTH) rpaduka ¢ynkiun. HeoOxommmoe yciaoBHEe BBITYKIOCTH
(Bornyroctu) rpaduka ¢pynkiuu y=f(x). JloctaTouHble yCI0BUS BBIMYKIOCTH (BOTHYTOCTH) rpaduka
¢ynkun y=f(x).

Omnpenenenne Touku nepernba. Heobxomumoe ycioBue CylecTBOBaHHUS TOYKW meperunda rpadukxa
¢ynkunu. OnpeneneHne KPUTHUECKOW TOYKH 2-0r0 pona JloCTaTodHBIE YCIIOBHS CYHIECTBOBAHHS
Touku nepernda rpaduka GyHkiuu. [IpaBuIo OTHICKAHHWS HWHTEPBAJIOB BBITYKJIOCTH, BOTHYTOCTH M
ToueK nepernda rpapuka GpyHkuuu y=f(x).

ACHUMIITOTBI KpPUBOI: ONpEIeICHUE, BHUIbl ACHMIITOT. YPAaBHCHUS BEPTUKAIBHBIX M HAKIOHHBIX
ACHMIITOT.

Bonpochl K 3K3aMeHy o Aucuuminge «vVliareMmaTuka
1 kypc, 2 ceMecTp

1. Omnpenenennie nepBooOpazHOM PYHKIMH, JIeMMa O TTepBO0OpazHbIX. OMpeieNieHne HeonpeIeIeHHOTO
MHTerpaa, ero reoMeTpuueckuii cMbIcil. Teopema cyiecTBoBaHust MHTerpaia. OCHOBHbBIE CBOMCTBA
HEOIPENETIEHHOTO MHTETpasla

2. MHTerpupoBaHue MO YacCTsIM I HEONPEIeTIEHHOTO HTerpaia: (hopMyIia, OCHOBHBIE CITydan IpruMe-
HEHMs. 3aMeHa IIEPEMEHHOM B HEOIIPEIEIIEHHOM MHTErpajle, THTErPUPOBAHUE UPPALIMOHAIBHOCTEM.
WnrerpupoBanue QyHKIMH, cOepKaIlluX KBaJpaTHbINA TPEXUICH.

3. 3azmauy, MPUBOAILKE K OHATUIO ONIPEAEIICHHOTo MHTerpana. MHrerpanbsHas cymma. OnpeseneHne

OIIpEZIENIEHHOT0 UHTErpasia. Beruncienue onpeneneHHoro uHrerpana no gopmyne Herotona-

JleitOHuIa. ['eomeTprueckuii 1 MEXaHUYECKUI CMBICIIBI ONPEAEIEHHOro HHTerpana. OCHOBHBIE CBOM-

CTBa OIPEETICHHOTO HHTETpaa.

Berancnenue momiazaeit miockux ¢uryp. Berancnenue o0beMOB Tel BpalleHHs.

5. Judodepenumanbubie ypaBaeHus 1-ro mopsaka (Y 1): ompenenenue, BUbl 3alKCH, pelIeHHUE,
HavanpHOE ycioBue. Teopema Komm (cymecTBoBaHHE U €JMHCTBEHHOCTH peleHus AuddepeH-
LMaJIbHOTO ypaBHeHUs 1-ro mopsaka). Y | ¢ pa3aeneHHbIMU U pa3IeNsOMUMUCS IEPEMEHHbI-
MHU.

6. JluneitHoe muddepeHnmaIbHOe ypaBHEHHE 1-TO TIOpsIKa: ONpe/ielieHHe, BU, HaXOKICHHE 00IIero
pewienus. YpasHeHnue beprysuin.

7. uddepenunanpHple ypaBHEHHs 2-TO MOPsIIKA: OMpeeTIeHUe, BUJIbI 3allUCH, pelleHre, Hauallb-
HBIE YCIIOBUSI.

8. OpHOpoaHble JIWHEHHBIE AU(QEepeHITnaNbHbIE YPaBHEHUS 2-TO TIOPSAKA: ONpe/IeeHne, CBOM-
CTBO ero pemeHuil. Teopema o cTpyKType OOLIETro penieHus OJHOPOAHOIO JIMHEHHOro nudd e-
peHIuaabHble ypaBHEHUs 2-T0 mopsnka. Teopema o CTpyKType OOIIero peueHus HeOJHOPOI-
HOTO0 JUHEIHOTro AuQdepeHnanbHble YpaBHEHUS 2-T0 TOPSIKA.

9. HaxoknmeHue oOIIeTo pemeHus OAHOPOJHOTO JIHHEHHOTO muddepeHnnaIbHble YpaBHEHUS 2-TO
MOPSAKA C TMOCTOSIHHBIMH KOX(PQUIMEHTaMHU B CIIy4asX, KOTJla KOPHU XapaKTepUCTHUECKOTO
ypaBHCHUS: a) JCHCTBUTEIBHBIC U PA3IMYHbIC, 0) MEHCTBUTEIbHBIC U PABHBIC; B) KOMIUICKCHO
COMPSKEHHBIE.

e
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10. MeTon moadopa 4acTHOTO PEHICHHUS HEOAHOPOJHOTO TUHEHHOTO auddepeHnaibHbie YpaBHe-
HUS 2-TO MOPSAJKA C MOCTOSSHHBIMHU KO3(PUIIMEeHTaMu B ciydasx, KOTJa Mmpasasi 4acTh ypaBH e-
nus umeet Bu: a) f(X) =P (X) - ™, b) f(x) =e” - ( Mcos yx + Nsin yx ).

11. CoOwiTusi. Buasl coOBITHIA: TOCTOBEPHBIE, HEBO3MOXKHBIC, ClydaiiHble. Buabl cirydaliHBIX COOBI-
TUW: HECOBMECTHBIE, COBMECTHBIE, PABHOBO3MOXHBIE, €IMHCTBEHHO BO3MOXHbIE. [lonHas rpy1-
na coobITuil. [IpOTHBOMOIOKHBIE COOBITHS.

12. Yacrora. OTHOCUTENBbHAS yacToTa. KilaccMueckoe M CTaTUCTUYECKOE OIpEACIICHUE BEPOSITHO-
CTH.

13. Anrebpa coObituii. Cymma coObITHI. Teopembl CI0XKEeHHsI BEPOSATHOCTEH HECOBMECTHBIX M COB-
MeCTHBIX coObITHH. [IponsBenenre coObiTHil. TeopemMa YMHOKEHHUSI BEPOSITHOCTEH W €€ Clie -
CTBHSL.

14. Cnyuaiinbie BenmmunHbl (CB): nuckpernbie (JICB) u menpepsiBabie (HCB). 3akon pacnpenerne-
HHUS JUCKPETHOM CllydaliHOM BeNW4MHBL. Psanx pacnpenesnenus. MHOIOyroibHUK paclpeeieHus.
Oynknus pacnpenenenuss CB: ompenenenue, rpaduk, cBoiictBa. [ImoTHOCTE pacmpeneneHus
HCB u ee cBoiicTsa.

15. Maremaruueckoe oxunanue JICB u HCB: onpenenenue u BeluMclIeHHs cBoMcTBa. Jlucnepcus
U CpellHee KBAJpaTUYECKOE OTKJIOHEHHE: OINpEeJCHHUE M BBIYMCIICHUE; CBONCTBA AMCIEPCUU
aias JICB u HCB.

16. Hekoropble CTaHAAPTHBIE paclpeesicHus: OMHOMHAIBHOE, PABHOMEPHOE, HOPMAaJIBHOE.

17. OcHoBHBIE 3a/1ayl MaTeMaTUYECKOW CTaTUCTUKH. ['eHepanbHas U BHIOOPOYHAS COBOKYITHOCTH.
Buer BapuanoHHBIX PsIOB, X Tpadudeckoe nzodopaxenne. CriocoOsr 00pa3oBaHus BRIOOPKH.

18. [loka3zaTenu 1eHTpa paclpeaeieHus: cpeaHss BpIOoOpoyHas, Moja, Meauana. [lokazaTtenu Bapu-
allMd CTAaTUCTHYECKUX PACHPEACIICHUIN: IMIUpPUYECKass JAUCIEPCHUs, CPEIHEe KBAJAPATHUUECKOE
OTKJIOHEHHE, KO3 PHUIIMEHT Bapuauu. ACUMMETPHS U IKCIECC.

19. [ToHsiTHE CTATHUCTUYECKHUX THUIIOTE3, O0IIee MpaBmwIo uX mpoBepku. Kpurepwmii cornacus [Tupco-

2
Ha (x°).
20. CpoiicTBa BEIOOPOUYHBIX OLIEHOK: HECMEIIEHHOCTh, COCTOSTENFHOCTD, 3P(PEKTUBHOCTD.

21. I/IHTCpBaHBHOG OLICHUBAHHUC I1apaMCTPOB. Z[OBCpI/ITeJ'IBHHﬁ HHTCpBAJI IJId MATEMAaTUYCCKOI'O
OXHUAaHUA U CPECAHCTO KBAAPATUICCKOIO0 OTKJIOHCHUS. Brruncnenne o6nema BI)I60pKI/I.

KoHTpoabHasa padoTa cTYIEHTOB 3204H0I (hopMbI 00yUeHUs

OreHOYHBIE CpPECTBA JJIs1 KOHTPOJIS YCIEBAEMOCTH IO AMCIUIIIMHE COAEpkKAT OJHY KOHTPOIb-
HYIO paboTy, coCTosIIyI0 U3 14 3agaHuii, KOTOpbIE BHIOMPAIOTCS COTVIACHO MU(pa U3 ydeOHOro mocoous
JUTSL CTYJIEHTOB 3a04HOM (pOopMBI 0OyUEHUSI.

[lepeueHp BapuaHTOB 3aJaHUI KOHTPOJIBHOM pabOThI, METOAMKA €€ BHINOJHEHHUS U HeoOXoaumas
JaUTepaTypa MpUBEICHBI B METOIMYECKUX YKA3aHUSIX JJIs1 HATMCAHUSI KOHTPOJIBHOU paboTHI.

IHonHbIA (POHI OLEHOYHBIX CPEICTB, BKIIYAKIIMNH TeKYLIH KOHTPOJL YCIEBAeMOCTH H
nepevyeHb KOHTPOJbHO-U3MepHuTebHbIX MaTepuaaoB (KMM) npuBeneH B NpuJIOKeHUN K padoueit
nporpamme.

8. YYHEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIH-
IIJIMHbI

8.1 OcHoBHas TUTEpaTypa

1. bozomonos, H.B. Matematuka. YueOuuk mis 6akanaBpos./H.B. boromosnos, I1.1. Camotinen-
k0. — M.: FOpaiir, 2012. — 396¢. (50 3k3.).

2. bozomonoe, H.B. I1pakTryeckue 3aHATUS IO MaTeMaTHKe. Y4eb. mocoOue s 6akanaBpoB./
H.B. boromomnos. — M.: FOpaiir, 2012. — 495¢. (50 3k3.).
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3. I'mypman, B.E. Teopus BeposSTHOCTEH U MaTeMaTUYeCKasi CTATUCTUKA. Y4uel. mocobue ams Oa-
kanaBpoB./ B.E. 'mypman. — M.: IOpaiit, 2012. — 479¢c. (100 »k3.).

4. I'mypman, B.E. PykoBOJCTBO K pEUICHUIO 3a/1a4 [0 TEOPUHU BEPOSTHOCTEH U MATEMAaTHUECKOM
cratuctuke. Yueb. mocooue mist By30B./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 3k3.).

5. Kenvoepm, M. 5. BeposiTHOCTb M CTaTUCTHKA B IpUMEpPax U 3a/1auax [DIEeKTPOHHBIN pecypc].
T. I: OcHOBHBIC TOHATHUS TEOPUH BEPOSATHOCTEH M MaTeMaTudeckoi ctatuctuku / M. 5. Kenpbepr, FO.M.
CyxoB U3znanwme 2-e, monosiHeHHOE. — DNeKTpoH. Jad. — M.: MIIHMO, 2010. — pexxum nocryma:
http://www.biblioclub.ru — 25.08.2020.

6. Macnak, O.H. Marematuka. Teopusi MHOXECTB, JJIEMEHTBI JIOTHKH, JITHEWHAs U BEKTOpHAs aJre0-
pa, aHalIMTHYECKas TEOMETPUS Ha IFIOCKOCTH U B IPOCTPAHCTBE, AIEMEHTHI TOIOJIOTUH [ DJIEKTPOHHBIN pe-
cypc] : yae6. mocobue a1 cTy. Beex Hanpasil. [1 kypca 6akanaBpuara] B 6 4. .1/ O. H. Macnak, M. B.
Kysnuenona, 1O. C. Poro3una ; HoBouepk. unx.-menuop. un-t Jlounckoii ['AY. - Dnekrpon. nan. - HoBouep-
kacck, 2017. - X)KM/I; PDF; 1,96 Mb.

1. bapvuunukosa, E.B. Matemarrka. BeneHrne B MaTeMaTHUeCKHM aHanu3, nuddepeHmaibHoe
ucuuciieHue (pyHKIUI OTHON U HECKOIBKUX TIEPEMEHHBIX, MPIIIOKEHUS MU (HEepeHIINATEHOTO UCUHCIICHUS
K UCCIIEIOBaHHIO (PYHKIIUI OAHOMN U HECKOJIBKUX MEPEMEHHBIX [ DNEeKTPOHHBIN pecypc] : yuel. mocodue
JUTS CTY/. BCeX Hampasil. [1 kypca OakanaBpuara] B 6 4. U.2 / E. B. Bapeimaukosa, 1. M. bammsik, O. H.
Macnaxk ; HoBouepk. umx.-menuop. uH-T Jlonckoi [AY. - Dnekrpon. naH. - HoBouepkacck, 2017. - XKM/I;
PDF; 2,52 MBb.

8. Bawnsak, H.M. Maremaruka. lHTerpaibHOE MCUUCIICHUE [ DIEKTPOHHBIN pecypce] : yueO. mo-
coOue ans cTya. Bcex Hampasil. [1 kypca OakanaBpuara] B 6 u. U.3 / 1. M. bammnsik, FO. C. Poro3una, M.
B. Ky3nenosa ; HoBouepk. nunx.-menuop. ua-T JJorckoit ['AY. - Dnextpon. nan. - HoBouepkacck, 2017.
- )XMJ1; PDF; 2,77 MB.

9. Ky3neuosa, M.B. Maremaruka. J[uddepeHimanbapie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yueo.
nocoOwue JIIsl CTy/I. BceX Hampasil. [1 kypca OakanaBpuata] B 6 4. U.4 / M. B. Ky3nemnona, E. B. bapbianko-
Ba, O. H. Macnaxk ; HoBouepk. nmx.-memmop. uH-T Jlorckoii [AY. - Dnekrpon. aaH. - HoBouepkacck, 2017. -
KMJL; PDF; 1,43 Mb.

10. Pozo3una, FO.C. Marematuka. Teopus BeposTHOCTEH [ DNEKTpOHHBIN pecypc] : yued. mocodue
JUIs CTYA. BceX Hampasil. [1 kypca 6akanaBpuara] B 6 4. U.5 / }O. C. Porosuna, E. B. bapsinukosa, M.
B. Ky3uenosa ; HoBouepk. nnx.-menuop. uH-T JloHckoit ['AY. - DnekTpoH. naH. - HoBodepkacck, 2017.
- )KMJ1; PDF; 5,04 Mb.

11. bapvuuunuxosa, E.B. Matematuka. Yacts | [TekcT]: kypc nexumii njist 6akaaaBpoB BCeX
Hanpasil. / E.B. bapeimaukosa, M.B. Ky3uenosa, O.H. Macnak ; HoBouepk. unx.-menuop. uH-t [{oH-
ckoii ['AY. - HoBouepkacck, 2018. - 65 c. (5 7k3.)

12. Bapvuunuxoea, E.B. Matemaruka Yacts | [DnexkTpoHHBIA pecypc]: |: Kypc JIeKuii s 6aka-
naBpoB Bcex Hampasil. / E.B. bapsimnukosa, M.B. Ky3uenosa, O.H. Macnak — DnektpoH. naH. - Hoo-
yepkacck, 2018. — XXM/, PDF; 1,05 MB. — Cucrtem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat

9. — 3arn. ¢ ’KkpaHa.
8.2 JlonosiHuTEIbHAS JIMTEPATYpPa

1. Matemaruka [DnekTpoHHBIH pecypce] : ¢0. 3a/1a4 U yIpaXHEHUH [[U1 CTyaA. Bcex o0pas.
HarpasJy. o4. 1 3a04. ¢opm o0y4.]| B 5 4. U.1 : JIuneitHas u BeKTOpHas areOpa, aHaTUTHIECKask TeOMET-
pust / E. B. bapbinukosa [u n1p.] ; HoBouepk. urx.-menunop. uH-T JJorckoit I'AY ; nox pex. FO.C. Poro-
3WHOM. - DNeKTpoH. AaH. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

2. MaremaTtuka [D7eKTpOHHBIH pecypc| : ¢0. 3ama4 W ynpakKHEHWH [UIs CTyA. Bcex oOpas.
HampaBJl. 04. ¥ 3a04. popM 00yu.] B 5 u. U.2 : Beenenue B matematuueckuii ananus. [penenst. [1pous-
BoaHas / E. B. bapeimaukoBa [u ap.] ; HoBouepk. umx.-menuop. uH-T JoHckoit 'AY ; mox pex. 10.C.
Porosunoii. - HoBouepkacck, 2017. - XJKM/I; PDF; 3,82 MB.

3. MaTtemartuka [ DIEeKTPOHHBIN pecypc] : ¢0. 3a1a4 U ypaxxHeHHH 1 CTy[. Bcex oOpa3s.
Harpasj. o4. u 3a04. ¢opm 00y4.] B 5 4. U.3 : UaTerpansHoe ucuucnenue / E. B. bapeimnukosa [u 1p.] ;
Hogouepk. unx.-menuop. un-T Jlonckoii I'AY ; nox pen. FO.C. Poro3unoii. - 3nextpoH. naH. - HoBouep-
kacck, 2017. - )KM/I; PDF; 3,06 MB.
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4. Matematuka [ DIeKTpoHHBIN pecypc] : ¢0. 3a1a4 ¥ yIpakHEeHUH |71 CTy[. BceX 00pas.
Harpasy. o4. u 3a04. opm o0y4.] B 5 4. U.4 : [luddepennmansusie ypauenus / E. B. bapeimaukosa [u
1p.] ; HoBouepk. unx.-menuop. uH-T Jouckoi ['AY ; nox pen. FO.C. Poro3unoii. - OnektpoH. nas. - Ho-
Bodepkacck, 2017. - )KM/1; PDF; 3,87 Mb.

5. Maremaruka [ DIEeKTPOHHEIN pecypc] : 0. 3a1a4 U yIpaxHeHHH |1 CTy/. Bcex oOpa3s.
HarpasJj. o4. u 3a04. hopm o0y4.] B 5 4. U.5 : Teopus BeposTHOCTEH 1 MaTemMaTndeckas ctaTuctuka / E.
B. bapeinukosa [u 1p.] ; HoBouepk. unx.-menuop. ul-T Jlonckoit I'AY ; nox pen. 10.C. Poro3zunoii. -
DnekTpoH. aaH. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,87 Mb.

6. MaremaTnka. MaTemaTrueckasi CTaTHCTHKA [ DJIEKTPOHHBIN pecypc|: METOI. YKa3. K BBIIL. pacy.-
rpad. pabotsl 11t 6akanaBpoB 1 Kypca o4. popmbl oOydenus Bcex Hanpai. / Coct. E.B.bapeiankona;
HoBouepk. roc. menuop. akaj., kad. MaTeMaTHKi.— DIeKTpoH. aaH. - HoBouepkacck, 2017.— XXM/I; PDF;
1,07 MB. — Cucrem. tpeboBanust: IBM PC/ Windows 7. Abode Acrobat 9. — 3arit. ¢ sxpana.

7. Bawnak, H.M. Matematuka [Tekcr]: yueb. mocobue misi cTya. 3ao4. (GopMbl 00yd. BCex
HarnpaBieHuii / .M. bammnsk, O.H. Macnak; HoBouepk.uwxk. menuop.un-T JII'AY. — HoBouepkacck,
2017. —190c. (50 7x3.)

8. bawnak, H.M. Matematuka [ DIeKTpOHHBIN pecypc]: yueb. mocodue amns cTyad. 3a04. Gopmbl
00yu. Bcex Hanpasienuii / .M. bamnsk, O.H. Macnak; HoBouepk.unx. Mmennop.uH-T. — HoBouepkacck,
2017. — Dmnektpon. ngaH.- HoBouepkacck, 2017. — XXM/I; PDF; 4,3 Mb. — Cucrem. tpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ari1. ¢ skpaHna.

9. Marematuka. JIuneiiHas u BeKTopHas anreOpa. AHAIUTUYECKAsk TEOMETPHS [ DIEKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BHIIL. pacd.-rpad. padoTsl 1yist 6akanaBpoB I kypca o4. popmbl 00yd. BceX HAMpasi.
/ HoBouepk. unx.-menuop. uH-T Jonckoit I'AY, xad. BulIBP ; coct. M.B. Ky3nenosa, .M. bammnsik,
O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 876 Mb.

8.3 CoBpemennbie npodeccnonaabHbie 6a3bl 1 HHGOPMALHOHHBIE CIPABOYHbIE CHCTEMBI

HaumeHoBaHue pecypca Pesxkum goctyna
Oduunansueiii calt HUMU ¢ nocty- | www.ngma.su
IIOM B AJICKTPOHHYIO OUOJIMOTEKY
EnuHoe 0kHO J0CTyIa K 06pa3oBa- http://window.edu.ru/catalog/resources?p rubr=2.2.74&p page=2
TENBHBIM pecypcam Pasjern - MaTtema-
THKa ¥ €CTECTBEHHO-Hay4yHOE 00pa3o-
BaHHUC
Poccuiickas rocynapcTBeHHas 0u0- https://www.rsl.ru/
nroTeka ((OH/T HIEKTPOHHBIX TOKY-
MEHTOB)
Becrnarnas 6ubanorexka 'OCToB u http://www.tehlit.ru/index.htm
cradjiaptoB Poccun
[TopTan yueOHUKOB M AMCCEPTALIUI https://scicenter.online/
VYHuBepcuteTckas HHPpOpMaOHHAS https://uisrussia.msu.ru/
cucrema Poccus (YMC Poccust)
DrekTpoHHast OubIMoTeKa "HAyIHOE http://e-heritage.ru/index.html
Hacnenue Poccun”
OnekTpoHHas 6ubimoreka yueOHnkoB | http://studentam.net/

CrpaBouHas cuctema «KOHCYyJIBTaHT Cornamenune OVS nns pemennit ES #V2162234

TLTIOCH

CnpaBounasi cuctema «e-library» JIuuensuonuslit qoroBop SCIENCEINDEXNeSIO-13947/34486/2016
or 03.03.2016 T

OO01EepOCCHItCKII MaTEMaTHYECKU I http://www.mathnet.ru/

noptai (MHGOpMaIOHHASI CHCTEMA)-
Mathcad-cnipaBounuk o Beiciiei ma- | http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
TEMATUKEC



https://www.rsl.ru/
http://www.tehlit.ru/index.htm
https://scicenter.online/
https://uisrussia.msu.ru/
http://e-heritage.ru/index.html
http://studentam.net/
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Ilepevensb noroeopor IBC odpa3zoBaTenbHOIT opranuzamuu Ha 2020-21 yu. roa

YueOHblIii roa HaunMmeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB Cpox He;:ec;::ﬂ AoKy=
Horosop Ne 501-01\20 06 oka3zanuu HHOPMALHOHHBIX YCIYT 110
. C20.01.2020 .
2020/2021 MIPEIOCTABJICHUIO TOCTYMa K 0a30Boii komwteknuu «9bC YHuepcu- 1019.01.2026
TeTckas oubanoTeka omnaitay ot 22.01.2020r. ¢ OO0 «HekcMennay 0oL
Horosop Ne p08/11 Ha okazaHue yCIIyT IO IPEIOCTABICHUIO TOCTYIa
2020/2021 K 971eKTpoHHBIM u3nanusm ot 30.11.2017 r. ¢ OO0 «M3naTenbeTBO ¢30.11.2017 r. mo
Jlanb» Pa3menienue BHyTpUBY30BCKOit nuTteparypsl JJoH'AY Ha 31.12.2025 r.
mwratpopme OBC Jlanp
Horosop Ne COB NeHB-171 1o pa3memnieHuro Ipon3BEACHUH U TIpeo- C 18.12.2019 mo
2020/2021 | craBnenwuto moctymna k pasmenam OBC CIb ot 18.12.2019 r. ¢ 000 31.12.2022 c mocneny-
«OBC Jlaup» IoIIel IpoJIOHTaHeH

8.4 MeToauuyeckue YKa3aHHus 1JIsi 00y4AIOIIUXCSI 10 OCBOEHUIO JUCITUTIIMHBI

1. ITonoxeHne 0 MPOMEKYTOUHOM aTTecTallKi O0y4YaroIIUXCsl MO MPOrpaMMaM BBICIIETO 00pa3o-
BaHUs [DEKTpOHHBIN pecypc]| (BBeaeHOo B AeiicTBue npukazom aupekropa HUMU Jlonckoit TAY Ne3-
O/ ot 18 suBaps 2018 r.) / HoBouepk. unx.-menuop. uH-T Jlonckoit ['AY.-Dnextpon. nan. - HoBouep-
kacck, 2018. - Pexxum pocryma: http://www.ngma.su

2. TunoBble POPMBI TUTYJIBHBIX JUCTOB TEKCTOBOM JIOKYMEHTAIIMH, BBIIOIHAEMOM CTy/IEHTaMH B
y4eOHOM mpornecce [DneKkTpoHHsblid pecype] / HoBouepk. max.-menuop. uH-T JoHckoi ['AY.-DnekTpoH.
nan.- HoBouepkacck, 2015.- Pexxum nocryma: http://www.ngma.su.

8.5 Ilepeuens HH(POPMALUOHHBIX TEXHOJIOTHI H MPOrPAMMHOI0 00ecneYeHns, HCIOJIb3yeMbIX MPHU
OCYLIeCTBJICHMH 00pa30BaTeIbHOIO0 Mpolecca
IlepeyeHb JTULIEH3MOHHOTO MPOTPAMMHOI0 o0ecreYeHn sl

PexkBU3HMTHI MOATBEPKAAOLICTO J0KY-
MEHTA
CyOnunieH3noHHBIH oroBOp No
Tr000418096/44 ot 20.12.2019 r. AO
«Cog¢rJlaita Tpeitn» (c 20.12.2019 r. mo
20.12.2020r.)
CyOuieH3uOHHBIH 1oroBop No
Tr000418096/45 ot 20.12.2019 r. AO
«Cog¢rJlaita Tpeitn» (c 20.12.2019 r. mo
20.12.2020.)
JluneHsnoHHoOe coriaimieHne Ha UCTIOIb30-
Banne ABC «MAPK-SQL» n/umun AUBC
«MAPK-SQL Internet»
Ne 270620111290 ot 27.06.2011 1. 3A0
«HITO «MH®OPM-CUCTEMA» (6eccpou-
HO).

Microsoft. Desktop Education ALNG LicSAPk OLVS E 1Y
AcademicEdition Enterprise (MS Windows XP,7,8, 8.1, 10; MS
Office professional; MS Windows Server; MS Project Expert
2010 Professional)

AUNBC «MAPK-SQL»

.HI/II_ICHBI/IOHHLIC nporpaMmmal U1 06p330BaT€J'H>HOFO YUPCKACHUA
Autodesk (AutoCAD, AutoCAD Architecture, AutoCAD Civil 3D

v J1p.)

Cornamenue o npeaOCTaBJICHUHU JIMICH3UU U
okaszanuu yciyr ot 14.07.2014 r. Autodesk
Academic Resource Center (6eccpouHo)



http://www.ngma.su/

62

9. OIMMHCAHUE MATEPHAJIBHO-TEXHHYECKOWN BA3bl, HEOBXOHUMOI¥
OCYHECTBJEHHS OBPA3OBATE/ILHOI'O HPOHECCA HO JIMCHHILIHHE

Vyebuan ayautopus s [POBCACHUA 3AHATHI
NeKUHOHHOTO THA, aya. 228 (Ha 102 noca-a04HbIX
mecta) no anpecy: 346428, Pocroeckas obaacTs, 1.
Hoeouepkacek, ya. [Tywknnekan, 111,

CreunanbHoe MOMCIIEHHE VKOMIUIEKTOBAHO Che-
UHAIHINPOBAHHOM MEOENbIO H TEXHHYECKHMH Cpel-
cTRAMH ODYMEHMA, CAYMRAWMMH LI NIPEACTABNEHHA
nH{popMatHi GONbINOH ayANTOPHK!

~ HaGop aemoHcTpaunoHHoro obopynosanus

(MepeHOCHO NPOEKTOP. IKPAH. HOYTOYK):

— Yuebuo-tarnnansie nocobna:

— Hocka — | wr.;

— Pabouue mecta CTyIEHTOR;

— Pabosee MeCTO npenojasatess.

YyeOHas ayAnToOpHA IR NPOBEACHUS IPYNNOBLIX H
HHAHBHAYANLHBIX KOHCYAbTALMA, aya. 2408 (na
30 nocaaounpix mecT) no anpecy: 346428, Pocros-
ckan obnacts, r. Hopouepkacex, yiu. [yukuHexas,
111

VueOHan ayauTopHs s TIPOBEACHHA NPAKTHHC-
ckux M naboparopueix sanaTwii, aya. 2408 (na 30
NocazoyHbIX MecT) no aapecy: 346428, Pocrosckas
obnacte, r, Hosovepkacek, yi. Hywxkunekan, 111

VueOuas ayAHTOPHA U8 NPOBEACHHA TEKYILETO
KOHTPOAA ¥ MPOMEKYTOMHOH ATTECTALMH, Ayl
2408 (na 30 nocagounbix MeCT) 10 aapecy: 346428,
Pocrosckas oGnactn, r, Hosovepkacek, ya. [yw-
kuHckas, 111

CrneunansHoe nomellieHne YKOMIICKTOBAHO Crie-
UHRNHIHPOBAHHOM MEDEILIO 1 TEXHHUCCKMMA Cpea-
cTBamMi 0GYHEHHA, CAVKAUMMH U1 TPEACTABIEHHA
urdopmaun GonuIIoR ay AHTOPHK:
- HaBop aemoncrpaunontoro ofopyiosa-
Hust (neperocHoit): Hoytoyk RUintro — |
wr., npoektop AcerP5280 ~ | wr. ¢ ak-
pasom — | wr.:
= YuebHo-Harnaanbie nocotns - 4 wr.;
- JHocka— | wr.;
- Paboume mecta CTYASHTOB;
- Pabouee MecTo npenoaasarens.

[Tomeutenne aas camMocTosTensHoi paboTsl, aya.
118 (ua 12 nocagounbix MecT) 1o aapecy: 346428,
PocToeckas obaacTs, r. Hosouepkace,
yit. Iywknnckas, 111

[Tometenne YKOMIIEKTOBAHO CRELHATHIHPOBAHHON
MeDEeNBI0 N OCHALEHO KOMIIBKITEPHOH TEXHHKOH ¢
BOZMOAHOCTBIO NOAKIIIOMEHNA K ceTn «Hureprers
ofecneyeHues J0CTYNa B MEKTPOHHYIO HHopma-
uHoHHO-0Gpazosarenpyio cpeay HUMHM Jloncxoi
AV

—  Cepsep IMANGO - | w7,

~  Tepmunanpan cramums L110 — 12 wrr.;

~  Monntop 22" KK Aser — 12 wr.;

-~ [norrep - 2 wir.;

~  Cranep - I wirs;

- [lpwnrep — | wr.;

~  Pabovne MecTa CTYACHTOB:

Pabouee mecto npenonasarens,

JIONOAHEHHS # HIMEHEHHA 0100pensl Ha saceanny kadeapst «27» awsryera  2020r., np. Nel

Sasenyownit Kadeapoit

1MCH)

K.I'. ['vpusu
W HO)

BHECEHHbIE HIMEHEHHS YTBEPKAAKD: « & Qéggc 7a 20£40r.

o/
Hexan akynbrera /

I "wes )

k,”f{"”"”“" C.K.

(BHUO)
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11. TOMOJIHEHUS 1 UBMEHEHUS B PABOYEHA ITPOT'PAMME

B pabouyto nmporpammy Ha BeceHHHii cemecTp 2020 - 2021 yyeOHOT0 1012 BHOCSATCS U3MEHEHUS:
JIOTIOJTHEHO COZIep KaHUE CIETYIONIUX PA3/IeoB U MMOAPa3AeoB padoyei mporpaMMal:

8. YYEBHO-METO/MYECKOE 1 UHO®OPMALIMOHHOE OBECHHEYEHUME JUCIU-

IVIMHbI

8.3 JInueH3noHHOE ¥ CBOOOJIHO pacnpocTpaHsieMoe NPOorpaMMHoOe odecriedeHne, B TOM YHCJIe

OTCIYCCTBCHHOI'0O IPOU3BOJACTBA

IlepeyeHs JUIEH3HOHHOTO MPOTPAMMHOTO
od0ecreyeHus

PexBU3UTHI NOATBEPKIAKIIET0 JOKYMEHTA

c01

.09.2020 r. mo 31.08.2021

r

IIporpammHas cuctema i OOHapyXKEHUS TEK-
CTOBBIX 3aUMCTBOBaHMH B YYEOHBIX U Hay4YHBIX
paborax «AHTHmIarnat. BY3» (uHTEepHET-
BepcHus);

Monynb «IIporpaMMHBIM KOMIUIEKC ITOUCKA TEK-
CTOBBIX 3aMIMCTBOBaHMI B OTKPBITHIX HCTOYHUKAX
CETH HHTEPHET»

RUS

Jlunensuonnsiii  morosop Ne 13343 ot
29.01.2021 r. AO «AHTHUIUIaTHAT
(c29.01.2021 r. mo 29.01.2022 r.).

[MporpammHas cuctema Al OOHApy>KEHUS TEK-
CTOBBIX 3aMMCTBOBaHMH B Y4EOHBIX W HayYHBIX
paborax «AnTtumiaruar. BY3» Bepcun 3.3»;

ITporpammuoe obecneuenue «Monyiab MHOHCKa

JINIEH3NOHHBIN I0TO0-
Bop Ne 1446 ot
03.02.2020 r. AO

«AHTUINIaruaT (¢

[IporpammHuas cucreMa 1iisi OOHApY>KEHHS TCK-
CTOBBIX 3aMMCTBOBAHUH B y4EOHBIX U HAYYIHBIX
paborax «AnTumiaruat. BY3» Bepcun 3.3»;

IIporpammuoe obecrnedenue «Moayiab MOUCKA

TEKCTOBBIX  3aUMCTBOBaHUM  «OObeIUMHEHHAs 03.02.2020 r. mo TEKCTOBBIX 3aMMCTBOBaHUM «OObenUMHEHHAS
KOJUIEKLIHSD) 03.02.2021 r.). KOJUICKLIHS»
Microsoft. Desktop Education ALNG LicSAPk CyGnunensnonnsiii  goroop  Ne501  or

OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profession-
al; MS Windows Server; MS Project Expert 2010
Professional)

03.12.2020 r. AO «CodtJlaitn Tpeitny (c
03.12.2020 1. mo 02.12.2021 r.)
CyOnumen3nonHsrid  moroBop  Ne502 ot
03.12.2020 r. AO «Co¢tJlaita Tpeito» (c
03.12.2020 r. mo 02.12.2021 1.)

1C:Ilpeampusitus 8. KoMruiekr miast oOydeHus B
BBICIIUX M CPEIHUX YICOHBIX 3aBEACHHUAX

RUS

Cyonumen3nonnsiii goroop Ne PB00008160T
21.11.2017 r. OO0 «1C-I'DHAOAJIb®» (c
21.11.2017 r. mo 21.11.2018 .)

beccpounslit

Dr.Web®DesktopSecuritySuiteAutusupyc + 1Y

RUS

l'ocynapcTBeHHBIH  (MyHHUIMIANBHBIA) KOH-
TpakT Ne PITA05150002 ot 15.05.2020 r. Ha
nepeAavy HEHCKIIOYHTEIbHBIX MpaB Ha ¥HC-
noJyib3oBanue nporpamm it O9BM OO0 «Aiitu
neHtp» (¢ 15.05.2020 r. mo 15.05.2021 r.)

ITporpammuoe  oGecneuenueTopoL-L2  Basic
(J1ecOyCTpONCTRO)

RUS

Horosop Ne 6/u nmoxeproBanus ot 11.10.2018
r. 000 «3OkocTpoity (beccpoyHo).

I'IC MaplinfoPro 16.0 (pyc.) ais y4eOHBIX 3aBe-
bi(S30%171

Jlunensuonnbrii  moroBop Ne 75/2018 ot
18.06.2018 r. OO0 «3CTU MAII» (6eccpou-
HO)

Tecrupytomas cucrema «IIpodeccronam»

RUS

CBHIETENBCTBO O PETUCTPALMU DJIEKTPOHHOTO
pecypca Ne 18999 or 14.03.2013 r. UucTuryr
Hay4HOH M neparorndeckoil nHpopmarmu PAO
(beccpouno).

KOHTpOJ'II)HO'O 6yqa}0ma$1 cucTeMa «3HaHHUE)»

RUS

CBU/IETENHCTBO O PETUCTPALUH 3JIEKTPOHHOTO
pecypca Ne 17207 ot 22.06.2011 r. UncTutyT
HayqHOIl mH(popmarmu u MoHuTOpmHra PAO
(6eccpouHo).

CucteMa MOHHWTOpPMHTa KadecTBa 3HaHUH «OJI-
TEC HIT'MA»

RUS

CBuznerenpcTBO 00 OTpacieBOM perHCTpaluu
paszpabotku Nel0603 ot 05.05.2008 r. ®DTHY
«"ocynapcTBeHHBIM KOOPAMHAIMOHHBIA IIEHTP
MHGOPMAIMOHHBIX TEXHOJOTHI (6ecCpoyHO).

[IporpammHubIit «'PAH/I-CmeTa»

Bepcust «Profy

KOMIIJICKC

RUS

CeunerensctBo Ne 008475 81 — Ne 008486 81
ot 25.04.2008 r. OOO IlenTp mo pa3zpaboTKe
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BHEJIPCHHUIO MH(DOPMAIMOHHBIX ~ TEXHOJIOTUH
«'PAH/I» (6eccpouno).

ANBC «MAPK-SQL»

RUS

JIMIIeH3MOHHOE COTJIAIIEHHE Ha HCIMOJIb30Ba-
mne AUBC «MAPK-SQL» wmumu AUWBC
«MAPK-SQL Internet»

Ne 270620111290 ot 27.06.2011 r. 3AO «HIIO
«MHO®OPM-CUCTEMA» (6eccpodHo).

[Iporpammusle cpenctBa «MHTErpaibHass MOJENb
Pa3BUTHS OXKApa B 31aHUN

RUS

JoroBop Ne 428/H-pm3 Ha okazaHHe WHPOpPMa-
IIMOHHBIX YCIYT B OOJIACTH TIOXKapHO# Oe3omac-
Hoctu oT 12.05.2014 r. ®I'BY BHUUIIO MUC
Poccuu (6eccpouno)

JIneH3noHHbBIE MporpaMmbl i 06pa3OBaTeJ'H)-

Cornaiiesue o MNpeAOCTABJICHUN JIMIICH3UU U

Horo  yupexnenuss  Autodesk  (AutoCAD, okazanuu ycayr ot 14.07.2014 r. Auto-
AutoCADArchitecture, AutoCADCivil 3D u ap.) deskAcademicResourceCenter(6eccpouHo)
AdobeAcrobatReader DC CBobGonHO pacrpo- JIMIICH3HOHHBIA [OrOBOp Ha  MPOTPaMMHOE
ctpansemoe [10 obecrieueHne Uil IEPCOHANBHBIX KOMIbBIOTE-
poB Platform Clients PC_ WWEULA-ru_RU-
20150407_1357  AdobeSystemsincorporated
(6eccpouno).
8.5 Ilepeuenn norosopoB IBC o0pa3oBarenbHoii opranuzanuu Ha 2020-2021 yu. roa
IlepeyeHs JOroBOpoB (3a MEpPHO], COOTBETCTBYIOLIMI CPOKY moydeHus o6paszoBanus mo OOIT)
YueOHbIit Cpox aeiicTBuS 10KY-
HaumeHoBaHHe T0KYMEHTA ¢ yKa3aHUEM PEKBU3UTOB
roj MEHTa
Jorosop Nel/2021 ot 15.02.2021 r. ¢ OO0 «3BC Jlaup» Ha OKa3aHHE YCIIYT 1O
2020/2021 | MPSAOCTABICHHIO JOCTYNA K SMCKTPOHHBIM M3/IAHHAM Kosuteknmii: «JlecHoe xo- ¢20.02.2021 r. o
35CTBO U JIECOUHXEHEPHOE 11eN10 - M3naTenbcTBo JIaHb» U OTAENIBHO HA KHUTH U3 19.02.2022 .
koyuteKiy «MHKeHepHO-TeXHnUecKe HaykH - M3matenpcTBo JIaHb»
Horosop Ne 2/2021 ot 15.02.2021 r. ¢ OO0 «3BbC Jlanp» Ha OKa3aHHE YCIYT IO
MPEIOCTaBIICHNIO JIOCTYIA K 3JEKTPOHHBIM M3JIaHMAM KOJUIeKIMH: «JlecHoe xo-
2020/2021 3SIMCTBO U JIECOMHXKEHEPHOE JeJI0 — BOpOHEXKCKHUIl TOCy1apCTBEHHbBIN JIECOTEXHHU- ¢20.02.2021 r. o
yeckuil yHuBepcurer umenu I'.d. MoposoBa», «JlecHOe X035SHCTBO U JECOMHXKE- 19.02.2022 1.
HepHoe €10 — [10BOIDKCKHMIA ToCcyJapCTBEHHBIH TEXHOJIOTHYECKUH YHUBEPCUTET
1 OT/ICTBHO Ha KHUTH U3 pa3aeinoB: «buonorusay, «Okoaorusn, « XuMus»
Horosop Ne 501-01\20 06 okazanuu WHGOOPMAIIMOHHBIX YCIIYT MO MPEIOCTaBIIE-
2020/2021 | muro goctyna K 6asoBoit kostekimu «OBC YHuBepcuTeTCKass OMOIMOTEKa OH- €20.01.2020 .
HOSTY . P 1019.01.2026
naiiey» ot 22.01.2020r. ¢ OO0 «HexcMenna»
Horosop Ne 11/2020 ot 11.02.2020 r. ¢ OO0 «3BC Jlaub» Ha OKa3aHUE YCIYT 10
MPEOCTABICHHUIO JIOCTYyNa K 3JEKTPOHHBIM M3IAHUAM KoJUIeKnui: «JlecHoe xo-
351CTBO U JIECOUH)KEHEpHOoe Aeno — M3natenscTBa Jlanby, «JlecHoe X03s1icTBO U
2020/2021 JIECOMHKEHEPHOE J1eJI0 — BoOpoHEeXCKHil TOCyAapCTBEHHBIM JI€COTEXHUYECKUM ¢20.02.2020 r. o
yHuBepcureT uMeHu [.d. MopozoBay, «JlecHOe XO35HCTBO U JIECOMHKEHEPHOE 19.02.2021 r.
Jeno — IToBomkckuil rocyjapCcTBEHHBIN TexHOIOrHdeckui ynusepcuter» ¢ OO0
«9BbC Jlaup» M OTAENBLHO Ha KHUTH M3 paszaenoB: «buonorus», «IKomorus»,
«XUMHU
Jorosop Ne p08/11 Ha okazaHHe yCIIYT 110 NMPEJOCTABICHHUIO JOCTYIA K JIEKTPOH- ¢30.11.2017 r. 110
2020/2021 HeIM m3gaHusM oT 30.11.2017 r. ¢ OO0 «M3marenscTBo Jlanby» Pasmenienue A ’
. 31.12.2025 r.
BHYTpHUBY30BcKoi sinteparypsl JJonI'AY na nnardpopme S5C Jlanp
C 18.12.2019 o
. 31.12.2022
2020/2021 Jorosop Ne COBb NeHB-171 mo pa3memnieHuIo Ipou3BeIeHUI U TIPEI0CTABIECHUIO T
noctyna k pazzaeraam ObC COb ot 18.12.2019 1. ¢ OO0 «3BC Jlanby» N
¢ 27.04.2018r. 10 OKOH-
2020/2021 Jorosop Ne 48-1 HA mepemady NpOW3BEACHUS HAYKH U HEHCKIIOYUTENBHBIX MIPAaB | YaHUS HEUCKIIOUUTEIh-
Ha ero ucnosb3oBanuu ot 27.04.2018 r. ¢ ®I'BHY «PocHUUIIM» HBIX [IPaB Ha MPOU3BEJIE-
HUE
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Jlononxenus 1 wiMeHesna 0A00peHsl Ha saceaannn kadeapul

Iporokoa Ne Y ot ot «Yndespana 2021r.
Saseayiomuit kadeapoit lypun K.T
(®H.0)
Bhecennuie iavenenna yraepacaio: 26 despana 2021
Hexan dakyasrera 7 Kpyaoann C.H.

0IHCL) (@.1.0.)



11. TOMOJIHEHUS 1 UBSMEHEHUA B PABOYEN ITIPOT'PAMME

B pabouyro mporpammy Ha 2021 - 2022 yueOHBIN TOA BHOCATCS CIEIYIOIIUE JOMOJHEHUS U
U3MEHEHHUS] - OOHOBICHO M AaKTYalM3UPOBAHO COJICPIKAHHE CIICAYIOIIUX pa3/ielioB W IOJAPa3/IeioB

paboueii IporpaMMET:

8.3 CoBpemenHble npogeccuoHAIbHBIE 0a3bl M MHPOPMaLMIOHHBbIE CIPABOYHbIE CHCTEMbI

bazer maraeix OO0 "IIpecc-Uudopm" HoroBop Ne01674/2021 or 25.01.2021 OOO

(KoncynpranT +) "[Ipecc-Uudopm" (KoHcymnpTaHT +)

bazer nanueix OOO "PeruoHanbHbIM Horosop Ne AK 1185 ot 19.03.2021 OO0

WH()OPMAITMOHHBIN HHACKC ITUTHPOBAHUSA" "PernoHabHBIN HHG)OPMAITMOHHBIN HHIICKC
nutupoBanus” (21.03.21 1. mo 20.03.221.)

bazer nanneix OOO Hayunast anexkTpoHHast JInieH3nOHHEIN JIOTOBOP Ne SIO-

ounonmoreka

13947/18016/2020 ot 11.09.2020 OOO Hayunas
JJIEKTPOHHAs OMOIMOTEeKA

bazer marapix OO0 "I'pocc Cucrem.MuapopMartis
U penieHus"

Kontpakt Ne 24/12 or 24.12.2020 OOO "I'pocc
Cuctem.Mudopmanus u pemenns”

Ilepeuennb noroopoB IBC odpa3zoBarenbHoii opranuzanuu Ha 2021-22 yu. roa

YuyeOHblii
roj

HaumeHnoBanue AOKYMEHTA ¢ YKa3aHUEM PCKBU3UTOB

Cpok aeiicTBust
AOKYMeHTa

2021/2022
KHUT U3 APYTHUX Pa3/ieioB.

Jlanb

Horoeop Ne 1/2021 ot 15.02.2021 r. ¢ OO0 «29BC Jlanb» Ha
OKa3aHWe YCIYT MO MPEI0CTaBICHHIO TOCTYA K SIEKTPOHHBIM
M3AaHUAM KOJUTIeKIUH: «JIecHoe X035UCTBO U
JeCOMHKeHepHoe neno — M3natenbcra JIanb» u 0TAEIbHO HAO

Jom.cormamenune Nel ot 20.02.21 x JTor Ne 1 ot 15.02.2021 r.

¢20.02.2021 r. mo
19.02.2022 r.

2021/2022

«XUMHUD»

JlaHb

Horoeop Ne2/2021 ¢ OOO»3BC Jlanb» Ha Oka3aHHE yCIYT 10
NPEIOCTABICHUIO I0CTYMA K 3JICKTPOHHBIM M31aHHUSIM
KoJuleKui: «JlecHoe X035UCTBO U JIECOMHXEHEPHOE IEII0 —
BopoHexkckuli rocyJapCTBEHHBIN JIECOTEXHUYECKUI
yHuBepcuteT uMmenu I'.d. Mopozoay, «JlecHOe X03sCTBO U
neconmxeHepHoe aeno — [loBomkckuii rocy1apcTBeHHBIN
texHosornueckuit yausepcutet» ¢ OO0 «9bC Jlaub» u
OTJIENIbHO HAa KHUTH U3 pa3zienioB: «bronorusy, « Okonorus»,

Homn.cornamenue Nel ot 20.02.21 x lor.Ne 2 ot 15.02.2021 r.

¢20.02.2021 r. o
19.02.2022 r.

2021/2022

Jlanb» (Hedrerasopoe neso)

JloroBop Ne 12 o npenocTaBneHuIo 10CTyna K 3JI€KTPOHHBIM
M3IaHMAM KOJUTeKINH «VHXeHepHO-TeXHUYECKHE HAYKH -
W3narenscrso TroMIHI'Y»or 27.10.2020 r. ¢ OO0 «9BC

¢ 28.10.2020 . o
27.10.2021 r.




8.5 Ilepeuenr uHPOPMANMOHHBIX

TEeXHOJIOT Uil H NporpaMMHOro

HCII0JIb3yeMbIX NPH O0CYIIEeCTBJICHNH 00pa30BaTeJBLHOI0 Mpouecca

IlepevyeHb THIIEH3HOHHOTO MPOTPAMMHOI0O
odecrnevyeHus

PexBHM3UTHI MOATBEPKIAIOIIETO JOKYMEHTA

IIporpamMmMHas cuicreMa Ijsi OOHAPYKEHUS
TEKCTOBBIX 3aIMCTBOBAaHUH B YUCOHBIX H
Hay4YHBIX paboTax «AHTHILIaruar. BY3»
(nHTEpHET-BEPCH);

Mogynp «IIporpaMMHBIIl KOMIUIEKC OUCKA
TEKCTOBBIX 3aUMCTBOBAHUN B OTKPBITHIX
WMCTOYHHKAX CETH WHTEPHET»

JIuniensnonnstit moroBop Ne 3343 o1 29.01.2021 1.
AO «Antumnaruat» (¢ 29.01.2021 r. mo 29.01.2022

r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office
professional; MS Windows Server; MS Project
Expert 2010 Professional)

Cyb6munen3nonnsiii qorosop Ne502 ot 03.12.2020 .
AO «CodrJlaitn Tpeiia» (c 03.12.2020 r. mo
02.12.2021r.)

Dr.Web®DesktopSecuritySuiteAntusupyc K3+
ny

l'ocynapcTBeHHBIN (MYHUIIUTATBHBIN) KOHTPAKT No
PITA06150002 ot 15.06.2021 r. Ha iepepavy
HEHCKIIIOUMTENbHBIX IPAB HA UCIIOJIb30BaHNE
nporpamm s DBM 000 «AUTH LIEHT» (c
15.06.2021 r. mo 15.06.2022 r.)

JlononHeHus: 1 U3MEHEHUs PacCMOTPEHBI Ha 3aceaHuu Kadeapsl «27» asrycra 2021 T.

BHeceHHbIC TOTIONTHEHHS U U3MEHEHHS yTBEpkKaato: «27» asrycra 2021 T.

Jexan ¢axynsTeTa i

Kpyxmmug C.H.

(noJjtuce)

(®J.O.)

o0ecreyeHus,




11. TOMOJIHEHUS 1 UBSMEHEHUA B PABOYEN ITIPOT'PAMME

B pabouyto nporpammy Ha 2022 - 2023 y4ueOHBIN IOl BHOCATCS CICAYIONINE AOTIOJHCHHS U U3-
MEHEHUS - OOHOBIICHO M aKTYAIM3UPOBAHO COJCPIKAHUE CIICIYIONMX pa3zesioB W MOApa3zeloB padouei

MPOTrPAMMBIL:

8.3 CoBpemenHble npogeccuoHAIbHBIE 0a3bl M MHPOPMaLMIOHHBbIE CIPABOYHbIE CHCTEMbI

bazsr garapix OO0 "llpecc-Nuadopm" (Koucymns-
TaHT +)

Jorosop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[Ipecc-Uudopm" (KoHcympTaHT +)

bazpr ganaeix OO0 "PernonansHblii nHGOpMAaLu-
OHHBIA WHIEKC IUTHPOBAHH"

Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
THOHAJILHBIN HHPOPMAITMOHHBIA HHACKC ITUTHPO-
BaHHS"

basp1 nanaeix OO0 Hayunas snektponHas Oub-
JUOTEKa

JINeH3NOHHEBIH JIOTOBOD Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
JJICKTPOHHAs OMOIMOTEeKA

bazer marapix OO0 "I'pocc Cuctem.MuadbopManys
U penieHus"

Kontpakr Ne KP/I-18510 ot 06.12.2021 OOO
"I'pocc Cucrem.Uubopmarus u pereHus "

Ilepeuennb noroopoB IBC odpa3zoBarenbHoii opranuzamuu Ha 2022-2023 yu. roa

Y4ebublii Cpok aeiicTBuUsI JOKY-
HaumenoBaHue T0KyMeHTa ¢ yKa3aHHeM PEeKBH3UTOB
rog MEHTa
Jorosop Ne 501-01\20 06 okazanuu HHPOPMAITHOHHBIX YCIYT
2022/2023 | 1O IIPEAOCTABICHUIO 10CTyNA K 0azoBoit komtekn «9bC ¢20.01.2020 r. o
YuuBepcureTckas oubmmoreka ornaita» ot 22.01.2020r. ¢ OO0 19.01.2026 1.
«HexcMenuay»
Horoeop Ne p08/11 Ha okazaHue yCIyT IO MPEAOCTABICHUIO JI0-
2022/2023 | CTYHa K JIEKTPOHHBIM H3/IaHUAM OT 30.11.2017 r. ¢ OO0 «13- ¢ 30.11.2017 r. no
JarenscTBo Jlanpy PasmenieHue BHyTPUBY30BCKON JTUTEPATYPhI 31.12.2025 r.
Joul"AY na mnardhopme I5C Jlanp
Horosop Ne COb NeHB-171 no pa3menieHuto Npou3BeACHAN U ¢ 18.12.2019 r. mo
MpenocTaBleHuo foctyna k pazaenam ObC COb ot 18.12.2019 31.12.2022 r.
2022/2023 | r.c¢ 000 «3BC Jlaub» C TIOCJIEYIOIIEH mpo-
Hom.cormamenue ot 24.06.2021 k Jlor NeC3b NeHB-171 ot JIOHTAITeH
18.12.2019 . ¢ OO0 «3BC Jlauby
2022/2023 ¢ 27.04.2018 r. no
Jorosop Ne 48-11 Ha epeady NpoOU3BEACHNA HAYKU U HEHC-
OKOHYaHUSI HEUCKITIO-
KJIFOUUTEIBHBIX MIPAaB Ha €ro Ucnoib3oBaHuu ot 27.04.2018 r. ¢ CTENbHBIX IDaB Hal
®I'BHY «PocHUUTIM» P
MIPOU3BEJICHUE
2022/2023 | Horosop Ne 2-22 ot 18.02.2022 r. ¢ OO0 «M3naTenbpcTBo
Jlanp» Ha OKa3aHME YCIYT MO MPEAOCTABICHHUIO JOCTYIA K
ANIEKTPOHHBIM U3JaHUSM KOJUIEKIUil: «JIecHOe X03sCTBO U ¢ 210 90022220 02223rr. 1o
necouHkeHepHoe neno — M3ngarenscra Jlane» ObC Jlanp u T )
OTJIENIbHO Hab KHUT U3 APYTUX Pa3/esioB.

8.5 IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHIl U MPOrpaMMHOI0 olecrieyeHHsl, UCIOJIb3Ye-
MBIX IIPH OCYILIECTBJICHHH 00pa30BaTEJIbHOI0 NIponecca

Hepeqeﬂb JIUIICH3UOHHOI'0 HpOFpaMMHOFO
o0ecreueHns

PexBU3NTHI NOATBEPKAAIONUIET0 JOKYMEHTA

[IporpammHas cucrema Juis OOHapyKEHUS TEK-
CTOBBIX 3aMMCTBOBaHUI B YIEOHBIX U HAYUHBIX
paborax «AnTHILTarnat. BY3» (naTepHer-
Bepcus);

Monynp «IIporpaMMHBIH KOMIUIEKC TOMCKA
TEKCTOBBIX 3aIMCTBOBAaHUI B OTKPBITHIX HCTOY-
HUKaxX CETH MHTEPHET»

Jlunensnonnsiii gorosop Ne 4501 ot 13.12.2021 r.
AO «Anrumaruat» (¢ 13.12.2021 r. mo 13.12.2022

T.).

Microsoft. Desktop Education ALNG LicSAPk

CyOnuuen3nonsslii gjorosop Ne0312 or 29.12.2021 1.




OLVS E 1Y AcademicEdition Enterprise (MS AO «CodrtJlaiin Tpeitn»
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

JlomoHEeHUs 1 I3BMEHEHUS paCCMOTPEHBI Ha 3aceqanuu Kadenpsl «29» asrycra 2022 r.

BHeceHHbIe JONOTHEHNS 1 N3MEHEHUSI yTBEpKaAato: «29» aBrycra 2022 r.

Hexan akynprera | / Kpyxwunnn C.H.

; (noics)
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