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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCIUIIJIMHE, COOTHE-
CEHHBIE C INIAHUPYEMBIMH PE3YJIbTATAMM OCBOEHUS OBPA3OBATEJIBHOM

IMPOI'PAMMBbI

[Tnanupyemble pe3ynbTaThl 0OyYSHHS 10 AUCLUILUIMHE HANpaBlieHbl HA (POPMHUPOBAHUE CIIETYIO-

X KOMIETEeHII oOpa3zoBarenbHOi nporpammbl  35.03.10 «JlanmmadTHas apXUTEKTYpay

- CIIOCOOHOCTH HCITIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JMCHUIUIMH B Hpodeccuo-

HanpHOM AesrenbHocTh (OITK-1).

CooTHoIICHNE IIAaHUPYEMBIX PE3YIHLTAaTOB 06y‘leHI/I${ M0 JUCHUIINIMHE C IIJIAaHUPYEMBIMU PE3YIIb-

TaTaMH OCBOEHMsI 00pa30BaTEIbHON IPOrPaMMBI:

Ilnanupyembie pe3yJbTaThl 00y4eHUs]
(3Tanbl popMHpPOBAHUS KOMIIETEHIMIA)

Komnerenuun

3namey:

- OCHOBHBIC 3aKOHbI CCTCCTBCHHOHAYYHBIX JUCIUILINH, HCO6XOI[I/IMLIC I UCITOJIb-
30BaHUs B HpO(i)eCCI/IOHaJILHOfI JACATCIIBHOCTH, aHAJIUTUYCCKUC U YUCIICHHBIC MCTO-
AbI JJIs aHaJIn3a MaTEMAaTHYCCKHUX MO,Z[GJIGI;'I; OCHOBHBIC ITIOHATHUA U MCTOAbI TCOPHUU

OIIK-1

BEPOATHOCTEN U MATEMATUYECKON CTaTUCTHKU,

Ymuems:

- pemarh BONPOChl MAaTEMaTHUYECKOTO MOJICTTMPOBAHUS U cTaTUCTHYecKoi o0padoT- | OIIK-1
KM [TOJTY9CHHBIX JaHHBIX;

Haeguvik:

- BJIaJICTh OCHOBHBIMH METOJIaMH, CIIOCOOaMH, CPEICTBaMU, NoydeHus, xpanenus, | OITK-1
nepepadoTKu HHPOPMALUHY,

Onvim deamenvnocmu:

- HCIIOJIb30BAaTh MaTeMaTHYECKHE METOIbI M OCHOBBI MaTeMatuyeckoro moaenupo- | OIIK-1
BaHUs B ONITUMHU3ALMH UCIOJb30BAHUS U BOCIIPOU3BOICTBA MPUPOIHBIX PECYPCOB

2. MECTO JUCHHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOI'PAMMBbI

Huctunnuna «Maremarnka» BXOAUT B 0a30Byr0 4acTh Omoka b.1 «/lucuumimusl (Momynn)» 00-
pa3oBaTenbHOI mporpaMMbl. O0y4YeHHEe MPOUCXOTUT B TEUYCHHE JABYX CEMECTPOB Ha MEPBOM Kypce IO
OYHOM U 3204HOM opMaM 00yUeHUs.

[IpenmectBytoniye U mocneaAyonye (MPH HAJIUYMN) TUCITUTUIMHEI (KOMIIOHEHTHI 00pa3oBaTelb-
HOI IporpaMmbl) HOPMHUPYIOIINE YKa3aHHBIE KOMIIECTCHITUH.

Kox IIpenmecTBy0mMe TUCHUILUINHBI (KOMIIOHEHTbI Iociaenyomme TMCHUNIUHBL, (KOMIIOHEHTbI
KOMIIETE€HIINH OI1), popMupyOLIHe JAHHYI0 KOMIIETEHIIUI0 OIl) popmupylomue TaHHYI0 KOMIETEHIHIO
OIlK-1 it m3y4eHus! TUCIUILIHHBL He0OX0IUMBI Xumus
KOMIIETEHITNH, C(OPMHUPOBaHHbBIE Y oOydaromerocs | duznka
B pe3ynbsraTe o0ydeHus B cpenHeil obmeoOpa3osa- |IlouBoBeneHune
TEJILHOM IIKOJIE. Borannka ¢ ocHOBamMH (hHU3HOIIOTHI
JlarnmagToBeIcHE
DKoJIoTHs
CtpourenbHbIe MaTepUabl
Henaponorus

I'eneruka u cenexuus pacTeHUi

ITapkoBas dpayna

Buosnorus 3Bepeii 1 nTui

3amura pacTeHui

MOHUTOPHHT 3€JI€HBIX HACAKACHUI

YueOHast MPaKTHKA MO TOJyYSHHUIO IEPBUYHBIX IIPO-
(eccHoHaNIbHBIX YMEHHUH 1 HABBIKOB, B TOM YHCIIE
NEPBUYHBIX YMEHUH U HABBIKOB Hay4HO-
HCCIIeI0BATEIbCKON AESTEIBHOCTH 0 OOTaHUIECKUM
00CIIeTOBaHHUSIM €CTECTBEHHBIX M HCKYCCTBEHHBIX
(uTOIIEHO30B

Y4eOHas MpaKTHKa MO TOITYYESHUIO IEPBUYHBIX MTPO-




(eccuoHaIbHBIX YMEHHUH 1 HABBIKOB, B TOM YHCIIE
MICPBUYHBIX YMEHUI U HABBIKOB HAyYHO-
HCCIIEI0BATEIbCKON AEATETBHOCTH 10 TOYBEHHBIM
M3BICKaHUSAM ypOonmaHamadToB

YdeOHast MpaKTHKA MO TOIYyISHUIO IEPBUYHBIX IPO-
(beccHOHANBHBIX YMEHHUH 1 HABBIKOB, B TOM YHCIIE
TICPBUYHBIX YMEHUI U HABBIKOB HAyYHO-
HCCIIeI0BATEIbCKON AESTEIBHOCTH 1O ISHIPOJIOTH-
YeCcKUM 00CIIeI0BaHMSIM €CTECTBEHHBIX U HC-
KYCTBEHHBIX (PUTOIIEHO30B

VYueOHast MPpaKTHKa MO MOJyYSHHUIO IEPBUYHBIX PO-
(eccuoHaNIbHBIX YMEHHUH 1 HABBIKOB, B TOM YHCIIE
TIEpPBUYHBIX YMEHUI U HABBIKOB HAy4YHO-
HCCIIEI0BAaTEIbCKON AEATEIBHOCTH IO 3aIIUTE pac-
TEHUI

I'ocynapcTBeHHas HTOTOBas ATTECTANNS

3. OFBEM JUCHUIIVIMHBI B 3AYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYE-
CTBA AKAJEMMWYECKHUX YACOB, BBIIEJIEHHbBIX HA KOHTAKTHYIO PABOTY OBY-
YAIOIUXCA C IPEITIOJABATEJIEM 1 HA CAMOCTOATEJIBHY IO PABOTY

TpyaoeMKOCTh B yacax
Bz yuc6Hoi paGoThi Ounasn ghopma 3aounasn ¢popma
cemecmp Kypc
I I HUroro 1 HUroro
AynuTopHasi (KOHTaKTHas1) padoTa (Bcero) 42 48 9 20 20
B TOM YHCIIE:
Jlekuun 14 16 30 8 8
Jlabopatopusie pabotsl (JIP)
[Tpaktuueckue 3anstus (I13) 28 32 60 12 12
Cemumnapsl (C)
CamocrosiTesibHasi padoTa (Bcero) 66 69 135 223 223
B TOM YHCIIE!
Kypcosoit mpoekrt (pabota)
PacuérHo-Tpaduyeckas pabora 6 6 12
Pedepar
KontponpHas pabora 23 23
Jlpyaue 6udvl camocmosmenvHoll pabomul 40 63 103 200 200
[MoxroToBka Kk 3a4eTy 20 20
IToaroroBka u caada dK3aMeHa 27 27 9 9
DB O s 4acoB 108 144 252 252 252
3ET 3 4 7 7 7
@DopMBI KOHTPOJIS O JUCLIMILIHHE:
- 9K3aMeH, 3a4ET 3a4er, 9K3a-
3a4er 9K3aMeH Mer 9K3aMEH | AK3aMeH
- kypcoBo#i npoekt (KII), kypcosas pabora (KP), pac- PTP PTP PTP
yétHo - rTpaduueckas (PI'P), pedepar (Ped), xon- 1 1 5 Kontp., 1 | Kontp,, 1
TposibHas padora (Kontp.), mT.




4. COOEP) KAHUE JUCIHUIIVINHBI

4.1 Ounas ¢opma o0y4eHuUs1

4.1.1 Pa3nensl (TeMbl) TUCIUILINHBI U BUIBI 3aHATHI

Bugp! yue6Hoi paboTh 1
TPYAOEMKOCTH (B Yacax)
ayTUTOPHBIE CPC 2
No ®| % . @) e o
£ SlE |ety & B &
HanmenoBanue 3 R E5 -~ g O©O o 2
1/ S| s| Z| E8E8 =z| g =
pasmena (TeMbl) TUCITATITNHBI | E| S| = & o g | %
S| 5| °| 2= 58 | =
n 2 5| £ E| 848 = 3
Q [a~] | = o o () m
= S E 8l 2 = e
S| &7 S8 | 8
S| e |~ = | =
1 | Anrebpa: Jluneiinas anrebpa. BekTopHas anreopa 4 5 2 |10 21
2 | AnamuTHuecKasi TeOMETpus | 2 7 4 |10 23
3 | DneMenTsl Teopun GyHKIMHU. Teopus npeaenoB 4 8 10 22
4 | IuddepennmanbHOE HCUUCITICHUE 4 8 10 22
5 | MHTerpanbHOe UCUYHCIICHHUE 4 8 16 28
6 | duddepenunanpubie ypaBHEHUS I 4 8 16 28
7 | Teopus BeposiTHOCTEH 4 8 16 28
8 | MaremaTnueckasi CTaTUCTKa 4 8 6 |15 33
[ToaroToBka K UTOrOBOMY 3a4€T I 20| 20
KOHTPOJIIO IK3aMeH ] 27| 27
BCET'O: 30 60 | 12 | 103 | 47 | 252
4.1.2 ConeprxaHue pa3aenoB AUCIUILTHHBI (TI0 JEKIUSIM)
S o ~ Dop-
H = 5 L Q
2ES4E g5 o
g = @ ] g TeMBI 1 coZlepKaHue JISKITHi %j KOH-
ol E a 1 8 o S TpOJId
= "R E =g (IIK)
DJIeMeHThI JIMHelHOoi ajaredpbl. MaTpuilsl, X BUabl. Onepauuu Haj TK1
1 | | MaTpuamu, ux cBoicTBa. MeTO/IbI pelIeHNs CUCTEM JIMHEHHBIX anreOpau- 2 TK2,
YECKHUX YPaBHEHM.
BexTopHas anredpa. BektopHbie 1 ckansipHble BeNUn4uHbL. [loHATHE Bek-
1 | | TOPHOIO IPOCTPAHCTBA. JInHelinble onepanny HaJl BeKTopaMu. JInHenHas 5 TK1,
3aBHCHMOCTH ¥ HE3aBUCUMOCTh BEKTOpOB. CKalsipHOE, BEKTOPHOE U CMe- TK2
[IIAaHHOE TPOU3BE/IEHUE BEKTOPOB.
AHaJIuTHYecKasi reOMeTPHs HA MJI0CKOCTU. MeTo ] KOOpAWHAT Ha IJI0C-
2 | | koctu. Kpusble BTOporo nopsiika: OKpy>KHOCTb, JUTUIIC, TUniepOoIia, mapa- 2 | TK2
6oua. VMIx reomeTpuyecKkre CBOMCTBA M TOCTPOCHHE.
uemMeHThl Teopun pynkuun. Ilpenen pynkuuu. beckoneuno Gonpime
3 | | ¥ OeckoHEeYHO MaJsble QYHKITUH, CBSI3b MEX]Ty HUMHU, UX CBOMCTBA. OCHOB- 9 TK3,
Hasi Teopema Teopu npeaeno. CBoicTBa nepenenos. [lonsaTue neonpene- I1K1
JICHHOCTEM.
3 | CrneuunanbHible npeaensl. HenpepbIBHOCTh (PyHKIIMK B TOYKE U HA MHOXe- 5 TK3,
CTBE. I1K1




Ne pazpmena

JUCIATLIN-

HBI U3 TaO0II.

A11

ceMecTp

TeMbl U coziepkaHue JIEKIUN

Tpynoem-
KOCTb (4ac.)

®Dop-
Ma
KOH-
TPOJIS
(IIK)

NuddepenunanbHoe ucyucaenne. OcHOBHbIC MpaBmiia qudepeHIpo-
BaHus. [IpousBogHas croxxHOM 1 0OpaTHOU (yHKIUH. [Ipon3BoaHbBIE OC-
HOBHBIX 3JIeMeHTapHbIX GyHKIMi. [Ipon3BoAHbIE BHICIIUX TOPSAKOB. Me-
XaHUYECKUN U TEOMETPUYECKHUM CMBICII BTOPOH IIPOU3BOAHOMU. [lonsTHE

muddepennmana GyHKIIM.

TK3,
K1

[Tpunoxxenue nuddepeHnanbHOro HCUUCICHHUS K UCCIIEA0BaHUIO (PYHK-
1007058

I1K1

UTOI'O:

14

HNurterpanbHoe ucuuciaenue. [lonsrue nepBoodpasnoii pynkuuu. He-
ONpeIeIICHHBIN UHTETpall: ONPEeACIICHUE, CBOMCTBA, TEOPEMBI CYILIECTBOBA-
Hus. Tabnuia narerpanoB. OCHOBHBIE METOJIbI MHTETPUPOBAHUSI.

TKI,
[IK1

3amauu, TpUBOASIINE K TIOHITHIO ONpeIe]IeHHOro nHTerpaia. OnpeneneH-
HBIM MHTETpaJl, €r0 FeOMETPUUYECKUN U MEXaHUYECKUM cMmbIci. Dopmyna
HrroTona-Jletionuna. CBolicTBa ONpeAeICHHOT0 HHTErpaia, OCHOBHBIC Me-
TOAbI UHTErpupoBanusd. [IpuiioxkeHns onpeneIeHHOr0 HHTErpaia v 3a1a4u
T€OMETPHUH.

TK1,
[IK1

JMuddepenuuaibuble ypaBHeHHs1. 3a/1a4K, IPUBOJIAIIIE K MOHATHIO Aude-
peHnmanbpHoro ypaBHeHus. Juddepenimanbsabie ypaBHEHHS IEPBOTO TTOPSIIKA.
Teopema cy1iecTBOBaHMs U €IMHCTBEHHOCTH perenust. 3agaya Komm. ludde-
pEHIMAIbHBIE YpaBHEHNUS |-ro nopsiaka ¢ pa3elIeHHbIMU U pa3/IeIIsIOIMUCS
nepeMeHHbIMU. JInHeitHbie muddepentmansabie ypaBHenus | mopsiaka. Ypas-
HEeHus1 bepHymm.

TK2,
[IK1

Juddepentmanbusie ypapaenus || mopsaka. Teopema cyiiecTBOBaHUS U €1MH-
CTBEHHOCTH perieHust. 3agaya Koum. Jlunelinbie quddepeHnmanbHblie ypaBHe-
Hus || nopsizika. TeopeMbl 0 KOHCTPYKIMK OOIIMX PeLeHn 0JJHOPOTHOTO U
HEOTHOPOIHOTO ypaBHeHuil. JIuneinsle muddepenunansupie ypasHenus | | mo-
pSKa C MOCTOSIHHBIMU KOA((PUITEHTaMH.

TK2,
[IK1

Teopus BeposiTHocTei. [I[penMer Teoprun BEPOSITHOCTEN U MaTEMaTHYE-
CKOM CTaTUCTUKU, UX CBsA3b. Ciydaiinbie coObITHs. Kinaccudukamms coobi-
tuil. Kiaccuueckoe u cTaTUCTUUYECKOE ONPEIEIeHNE BEPOATHOCTH. Anredpa
coObITHii. Teopembl CI0KEHHS] U YMHOKESHHS BEPOSITHOCTEH.

TK3

Crnyuaitnsle BennuuHbl. Kiaccupukanus ciaydaiiHbix BennuuH. OyHKIusS
pacupeneneHusd. Pan v miuoTHOCTE pacnpeneneHus. YucIoBbIe XapaKTepHu-
CTUKHM CIIy4alHbIX BEeIM4HMH. HEKOTOpBIE CcTaHapTHBIE pacpeIeIeHusI.
HopmaiibHOe pacipeneneHue.

TK3

OcHoBHbIE OHATHA U 337]a4i MaTeMaTH4YeCKOoii cTaTUCTUKHU. Bbibopou-
Has U TeHepajibHast COBOKYMHOCTH. OCHOBHBIE TPEOOBaHMSI IIPH OpraHU3a-
[IMU BBIOOPKH. MaTeMaTuKo-cTaTuCTHIecKass 00paboTKa JaHHBIX HAOIIO1e-
HUS OJTHOM CTaTUCTHUYECKOHN BEJIMYMHBI. BaprallMoHHbIE PsIibl U UX T€OMET-
puyeckasi HHTeprpeTanus. XapakTepUCTUKH BapUallHOHHBIX psaoB. CTaTu-
CTHYECKOE OLIEHUBAaHNE NTapaMeTpoB pacnpezeneHus. [lonarne o TouedHsIx
orieHkax. CoCTOATENbHOCTh, HECMEUIEHHOCTh, 3((QEKTUBHOCTb.

TK4

HuTepBanbHOe OlleHMBaHKE apameTpoB. JloBepurenbHbI HHTEpBAT (IS
BBIOOPOYHOM CpeHEH U cpe/lHe-KBaApaTUYECKOro OTKIoHeH s ). CTaTu-
cTHYecKas npoBepka runores. [lonsatue o kputepusx cornacusi. Kpure-
puii cornacus [Tupcona. 3agaua 06 o6beMe BHIOOPKH.

TK4

HUTOTI'O:

16

BCEI'O

30




4.1.3 IlpakTrueckue 3aHATHs (CEMUHAPBI)

s 25 : G|
S E< g Temartuka u cozepaane § E DopMbI
§ E L§ % MIPAKTUYECKHUX 3aHATUI E [cosn O
g E E 3 (cemMuHapOB) = é (TK)
1 I Onpenenurenu |l u 1l mopsinka, nux Beruncienus. Pemenue cucrem iu- 2 TK1
HEWHBIX ypaBHEHUI MeTo0M Kpamepa.
1 | Marpuiipl 1 1eMCTBUS HaJ HUMHU. PenieHrne TMHEMHBIX CUCTEM C TTOMO- 2 TK1
IIbI0 MaTPUI]
1, | TK1: « JIuneiinast u BeKTopHast anredpay. 1 TKI,
2 [TpsiMast Ha TIIIOCKOCTH (TEOPHS AACTCS HAa MPAKTHKE). 1 TK2
2 | | Ilpsimas Ha IJIOCKOCTH. 2
2 | | KpuBbie BTOporo mopsijika: OKpy>KHOCTb, JJUIUTIC. 2 TK2
KpuBsie BTOpOro nmopsaka: rumnep6bosa, mapabdoa.
2 | | IIpuem PI'P (TK2): «JIunelinas u BeKTOpHas anredpa. AHaTUTHYCCKas 2 TK2
TEOMETPUSY.
3 | | Beruncnenue npenenos. HeonpeneneHHOCTH BUIOB (g) (2) 2 |TKS3, IIK1
3 | | PackpeiTre HeonpeneIeHHOCTH BUIOB (8) @) o npasuity Jlomurass. 2 |TKS, IIK1
3 | | CnenmanbHbIC TIPEACIIbI. 2 |TK3, IIK1
3 | | HenpepbIBHOCTh PYHKIIMM B TOUKE U HA MHOXKECTBE. 2 |TKS, IIK1
4 | | Tabmuunoe nuddepeHnmpoBanue. 2 |TK3, IIK1
4 | | Tabimmunoe nuddhepeHpoBaHME. 2 |TKS3, IIK1
4 | | IlponsBoanas (GyHKIMIA, 32JaHHBIX HESBHO U TAPAMETPHYECKH. 2 |TK3, I[IK1
MexaHn4ecKkuil 1 TEOMETPUYECKUN CMBICI POU3BOAHOM. [IponsBoanbie 1
4 | | u nuddepenmanbl BHICIIMX TOPAIKOB. TK3, 1K1
TK3: «IIpenen u nponsBoiHast PYHKIIUMH» 1
HUTOTO: | 28
5 Il | TabnnuHOEe MHTETPUPOBAHUE. 2 |TK1, IIK1
5 I ®dopmyIia HTHTErpUPOBAHUS 110 YacTsM.MeTo/1 3aMeHbI IepeMeHHOI B He- 2 |TK1, K1
OIIpEJICTICHHOM HHTETpaJIe.
5 I Beruncnenue OIpeJIeNIeHHOrO HHTErpasa. WHTerpupoBanus Mo 4acTsIM U 2 |TK1, K1
METOJI 3aMEHBI IEPEMEHHOH B ONIPEJICICHHOM HHTErpale.
[TpunoxeHue onpeaeeHHOro HHTErpana 1 3a/1a4d FeOMEeTPHH: BHIUUCIIE-
5 ) | He rIomaei miockux Guryp u oo6bemMoB Ten BpamieHus. Hecooctpen- > |TK1. K1
Hble uHTerpaisl (Teopus gaercst Ha MPaKTUKE). ’
ITpuem N/13 (TK1): «HeonpeneneHHbl! U onpeieaeHHbIA HHTETPaJIbI».
5 I Juddepennnanbupie ypaBHeHH | Opsaka ¢ pa3feNeHHBIME U pa3Jies- 2 | TK2, K1
IOIIMMUCS] TIEPEMEHHBIMH.
6 1" Jluneiinsle nudpdepeHnmansHble ypaBHenus | mopsaka. 1 TK?2. TIK1
Jluneitasle ogqHopoHble quddeperHnmnansHble ypaBHenus Il mopska. 1 ’
6 Il | JIunelinble HeogHOpOAHBIE MU depennnanbubie ypaBHeHus |l nopsaka. 2 |TK2,1IK1
6 1 Jlunelinble HeogHOpOAHBIE MU depennnanbubie ypaBHenus |l mopsaka. 1 TK?2. TIK1
TK2: «/Inddepennmansasie ypaBaenus | u |l mopsiikos» 1 ’
7 I OneMeHThl KOMOMHATOPUKHU (TTOBTOPEHHE U3 IIKOJIBHOTO Kypca MaTeMa- 2 TK3
tukn). Cayvaitasle coObiTud. Kimaccuueckoe onpenieneHe BeposiTHOCTH.
TeopeMsl CI0KEHUSI 1 YMHOKEHUS BEPOSITHOCTEH. 1
7 Il | Cxema noBTOpHBIX HcnbITaHUH, hopmyna bepnyniau (Teopus naercs Ha TK3
PaKTUKE). 1




Ne paznena

JACLUATIIIUHEL
n3 tadm. 4.1.1

ceMecTp

Temartuka u conepxanue
MIPaKTUYECKUX 3aHATUN
(cemMuHApOB)

Dopmbl
KOHTPOJIS
(TK)

Tpynoem-
KOCTb (4ac.)

Crnyudaiiabie BennuuHbl. [uckpernsie ciyvaitapie Bennuunbl (JJCB).
Oyukiusa pacnpenenenus JJCB. Beruuciaenue MmaTeMaTH4ecKoro oxkuia-
HUS, IUCIIEPCUU U CPEHETO KBagpaTtuyeckoro otkiaoHeHus JICB.

N

TK3

HenpepsiBable cnyuaiinbie BenmnanHabl (HCB). @yHkums pacnpeneneHus
U IIoTHOCTH pyHKUMH pacnpenenenus HCB. Beruncnenne maremaTuue-
CKOI'0 OXHUJAaHUs, TUCIIEPCUN U CPEHETO KBAIPATUUECKOTO OTKIOHEHUS
HCB.

TK3: « Teopust BEepOSITHOCTEN».

TK3

[TepBuunas 00pabOTKa JAHHBIX HAOIIOICHHS OJTHOM CTATUCTHYECKOU Be-
JIUYKHBL. BapuanuoHHbIE psAabl M UX FEOMETPUYECKAs HHTEPIIPETALIMSL.

2 TK4

CraTucTudeckoe OlleHUBaHUE NTapaMeTPOB paclpeieIeHUs: CPEIHS Bbl-
O6opouHasi, BBIOOpOYHas AUCIIEPCHs, CPeJIHEE KBaIpaTHYECKOEe OTKIOHE-
HUE, KOOQPHUIMEHT BapHallii, ACHMMETPHSI U DKCIIECC.

2 TK4

WuTepBanpHOE OLleHUBaHKE rapamMeTpoB. [loBepurenbHbIil HHTEpBaAT (11
BbIOOPOYHOM CpeHEN U Cpe/iHe-KBaIpaTUUECKOTr0 OTKJIOHEHMUS]).

2 TK4

Crarucruyeckas nposepka runore3. [lonsatue o kpurepusix coriacus.
Kputepuii cornacus [Tupcona. 3agada 06 o0bemMe BRIOOPKH.
ITpuem PI'P (TK4): «Marematuueckasi CTaTUCTHKAY.

2 TK4

NTOI'O:

32

BCEI'O:

60

4.1.4 JTabopaTopHbIC 3aHATHUS

He npenycmorpeno.

4.1.5 CamocTosaTenpHas paborta

Ne paznena
JUCIVILIAHBL

u3 ta6n. 4.1.1

ceMecTp

Bunel u conepxanue
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB

Tpynoewm-
KOCTB (4ac.)

Kontpouns
BBITIOJTHEHHUS
paboThI
(TIK, TK, UK)

N3yuenue Teopernueckoro Mmarepuaia. [loaroroBka k nmpakTu-
YECKUM 3aHATUAM. BrinonHenue gomamnero 3aganus. [loaro-
TOBKa K KOHTpOJIbHOM padoTe Nel «JIuHeliHast U BEKTOpHAs aJi- 12
redpa» (TK1)

Beimonnaenue 1-ro, 3-ro 3aganuii PI'P Nel (TKj)

TK1
TK>

N3y4enue TeopeTrnueckoro Matepuaia. [loAroToBka K mpakTH-
YECKUM 3aHATHSIM. BBINOTHEHHE JOMAIITHETO 3aIaHHS. 14
Beimonaenue 4-ro, 5-ro 3amanuii PI'P Nel (TK?)

TK1
TK>

M3y4enue TeopeTrueckoro Matepuaia. [loaroToBka K mpakTH-
YECKUM 3aHSATHSM. BEINONHEHNE TOMaIIHETo 3aJaHusl.
[ToaroroBka k KOHTpoJILHOM pabore Ne2 «IIpenen u mpousBo- 10
Has ¢ynkiuny (TK3).

[MoaroroBka k koyutokBuymy Nel (T1Ky)

T1K1
TK3

W3ydeHnue TeopeTrueckoro matepuania. [loaroroBka K mpaktu-
YECKUM 3aHATHAM. BEITOJIHEHNE JOMAIITHETO 3aIaHus.

[ToaroToBka k KOHTpoIBHOM padote No2 «IIpenen u mpousBoI- 10
Has Gynkimny (TKs).

11K,
TK3




z -~
% Ed e + d  Konrpoms
5 =4 3 Buner u conepxanue § J]  BBINOJTHEHUS
=8 %E’é 2 CaMOCTOSITENIbHOM pabOThI CTYIEHTOB 2 é paboTsI
2 5 2 © = g (IIK, TK, UK)
[MoaroroBka k koyutokBuymy Nel (T1K1)
IToaroroBka K “TOrOBOMY KOHTPOJIIO, 3a4€T 20 NK
HUTOI'O: | 66
W3ydeHnue TeopeTraeckoro marepuana. [IonroroBka K nmpakTu-
YECKUM 3aHSATHSM. BBIOHEHNE JOMAIITHETO 3a/I1aHHUS. Ky
5 Il | Bemonuenne /13 o teme: «HeonpeneneHHbie U ONpeeieH- 16 TK
uble uHTerpans» (TK1) !
[ToaroroBka k koyutokBruymy Ne 1 (ITK1)
W3ydeHnue TeopeTraeckoro Mmarepuana. [IonroroBka kK nmpakTu-
YECKUM 3aHATUSIM. BBINOJHEHNE TOMAIIHETO 3aJaHusl. [1K1
6 Il | ITonroToBka k kKoHTpOJIBHOM padoTe Nel «JluddepeHnnanbHbIe 16 TK>
ypasuenusi» (TK>).
[ToaroroBka k koyutokBruymy Ne 1 (T1K3)
W3ydenne TeopeTraeckoro marepuana. [lonroroBka kK nmpakTu-
v || | HECKMM 3aHATHSAM. BBII'IOJ'IHUCHI/IG JIOMAIITHETO 3aJaHHUsl. 16 TK3
[TonroroBka k KoHTpoJIbHOU paboTe Ne2 «Teopus BeposiTHO-
crei» (TK3).
Wzydenue TeopeTrueckoro matepuania. [lonroroBka k npaktu-
YECKUM 3aHSATHSM. BBIMIOTHEHHE TOMAITHETO 3aaHUS.
8 I 21 TK4
Bemmonuenue PI'P o teme: «Maremarnueckas CTaTUCTUKA)
(TK4)
Il | [TogroToBKa K HTOrOBOMY KOHTPOJIIO, IK3aMEeH 27 UK
UTOIO: | 96
BCEI'O: | 162
4.2 3aounas popma o0ydeHHSA
4.2.1 Pazyiensl (TeMbl) TUCITUTUIMHBI M BUJTBI 3aHITHIA
Buner yaeOHoM paboThI 1
TPYAOEMKOCTH (B Hacax)
ayJIUTOPHBIE CPC .
: =
e , 2z |4 28 ¢
HaumenoBanue a, 5 &E =S © = g
/ pasziena (TeMbI) JTUCIUILUTAHBI ,5? = § E Y E f E g ~
I 5 ol 2 E >§ s 5|
S| & EB g9 gl B
8l Y 58 &5 5
S8 | My 2| S
=%
1 | AHanutnyeckas reoMeTpus | 2 2 5 | 40 49
5 OnemeHTHl Teopuu QyHKIMU. Teopus npeaenos. | 9 3 5 | 40 50
JuddepennmanbHoe HCUUCTICHUE
3 | MHTErpampHOe NCUYHCIICHUE | 2 2 5 | 40 49
4 | nbdepeHnnanbHble ypaBHEHH | - 2 4 40 46
5 | Teopus BeposTHOCTeH. MaTemaTnueckas CTaTUCTKA. | 2 3 4 40 49
HO,Z[FOTOBKa K UTOT'OBOMY 3a4ET -
KOHTPOJIIO SK3aMEeH | 9 9
BCET'O: 8 12 | 23 | 200 | 9 | 252




4.2.2 ConepxaHue pa3esioB AUCIUILTHHBI (TI0 JIEKIUSIM)

Ne pazpmena

JUCIATLIN-

HBI U3 TaO0II.

ADA1

KypcC

TeMblI U coepkaHue JIEKIUH

Tpynoem-

KOCTb (4ac.)

AHanuTHYeckasi reomeTpusi. Meron koopauHart. [lonsaTtue 00 ypaBHEHHSIX JTUHHUI
Ha IJIOCKOCTU. Pa3inyHble BUABI YPABHEHMM IPSIMOM HA IUIOCKOCTH. YTOJI MEXAY
OpSMBIMH. YCJIOBUSI TMapaUIeIbHOCTH U TMEPHEeHIUKYIspHOCTH mpsimbix. OOriee
ypaBHEHHE KpUBOW BTOporo mnopsaka. OKpyXKHOCTb: KaHOHMYECKOE YypaBHEHHE
OKpPYKHOCTH; OCOOEHHOCTH OOILEro ypaBHEHHS, OMUCHIBAIOIIETO OKPYKHOCTb. IJI-
JIMIIC, €r0 KaHOHWYECKE ypaBHEHUE; HCCIIe0BaHNe (POPMBI AIUIMIICA 110 eT0 KaHOHU-
4YecKOoMy ypaBHeHUI0. ['unep6osna: mocrpoeHue runepoosibl N0 KAHOHHYECKOMY ypaB-
HEHHIO; aCUMNTOTHI runep6osbl. [lapabomna: paznuynble BUIBI TapabolL.

JiemeHTbl Teopun ¢(yHkuuu. Teopusi mpenesoB. DyHKIUSA, CIOCOOBI 337aHMA
¢byHkumy, Kiaccupukanus (QyHKIMA, OCHOBHBIE CBOWCTBAa. ClOXHBIE M OOpaTHbIC
¢bynkuuu. IIpenen GyHKIMU B TOYKE, €ro reoMeTpuueckuil cMmbicia. OIHOCTOPOHHME
npenensl. Teopema o cymiecTBoBaHUM Tipenena GpyHkuuu. beckoneyno maisie u Oec-
KOHEUYHO OoJblMe (QYHKIMH, UX cBoMcTBa. OCHOBHAs Teopema TeopuH npeeios. Teo-
peMsl o nipenenax. [lepBblif 1 BTopoil criermansHbie npenessl. HenpepsiBHOCTE hyHK-
iy B Touke. Ilpupaienue aprymenTta u npupaiieHue GyHKIUU, UX T€OMETPHUYECKUM
cMmblci. Bropoe omnpenenenue HenpepbiBHOCTH. JuddepeHunanbHoe MCYHCICHHE.
Onpenenennie MPOU3BOJHOM, €€ T€OMETPUYECKUM M MEXaHUYECKUH CMBICIL. YpaBHe-
HUSI KacaTeIIbHOM M HOPMAJTH K TUTOCKOM KpUBOU B 3aqaHHON Touke. CBs3b nuddepeH-
LIUPYEMOCTH U HemnpepbIBHOCTH (pyHKLMK. [Ipon3BoaHass CyMMBbl, Pa3HOCTH, ITPOU3BE-
neHust ¥ yacTHoro (yHkiwid. [Ipou3BoaHbIe ciiokHOM 1 oOpaTHOW (yHKIMiA. Tabmwna
npou3BoAHbIX. [IponsBoaHble BeIcX nopsaakoB. Juddepentuman ¢pynkimu, ero reo-
METPUYECKHUI CMBICIL.

HNuTerpanbHoe ucuuciaenue. IlepBooOpazHas M HEONpEAENCHHBI HHTErpa.
CBoiicTBa HeoINpeaeIeHHOr0 HHTEeTpaia. Teopema cyliecTBOBaHus. Tabyuia uHTe-
rpanoB. Tabnu4yHoe (HEMOCPEeICTBEHHOE) HMHTErpupoBaHue. VHTerpupoBaHue IO
yacTssM. MeTosl 3aMeHbl NepeMeHHOM. 3ajauu, NpUBOJSIINE K MOHSATUIO OMpese-
neHHoro uHrerpana. MHrerpansHas cymma. OnpezneneHHelid uHTerpain. ['eomerpu-
YECKUH CMBICH OIpe/ieJeHHOro nHTerpana. CBolcTBa ONpeAeeHHOr0 MHTErpana.
®opmyna Hetotona-JleitOnuna. [Ipunoxenus onpeneneHHoro HHTerpaia K 3agadam
T€OMETPHH.

Teopusi BepositHocTeil. Cryuaiinble coObiTus. Knaccudukanus codsituii. Knaceu-
YEeCKOe M CTaTUCTUYECKOE OIpEeNIeNeHUsl BEpOsTHOCTH. Anredpa coObiTuii. Teopembl
CIIO’KEHHSI M YMHOXeHus1 BeposiTHocTel. Corydaiinble Bennunnbl (CB). Knaccuguxka-
must CB, cnocoOpl ux 3ananus. UMciaoBble XapaKTEPUCTUKU HEMPEPbIBHBIX M JIUC-
kpetHbix CB. HopmaneHoe pacnpenenenue. Martemarudeckas cratucrka. [Ipen-
MET ¥ OCHOBHBIE 33J]Jaull MaTeMaTHUECKON CTaTUCTUKU. BbIOOpoUHas u renepanbpHas
COBOKYITHOCTH. BapuanuoHHble psiibl U UX reoMerpuyeckas nHrepnperanus. Oc-
HOBHBIE CTATUCTUYECKHUE IOKa3aTeau BBIOOPKU. [IOHATHS O TOYEYHOM M HHTEP-
BaJIbHOM OLIEHMBaHUM napameTpoB. IIpoBepka cratuctuyeckux runores. Kpurepuit
cormacus Iupcona (y’—KpuTepwit).

Hroro:




10

4.2.3 TIpakTHuecKue 3aHATUS (CEMUHAPHI)

= 85 )
S E< o TemaTuka u comepx aHue 5 &
§ E{ ‘c’l:: 3 MPAaKTUYECKUX 3aHATHH %E
g E ‘Z (cemMuHapoB) = é
1 | AHaauTuveckas reomerpus. [Ipsmas Ha minockoctu. KpuBsie Broporo nopsijaka: 5
OKPYKHOCTB, JUTUIIC, THIIepOoa, mapadona.
Bpruucnenne mpegesa  (pyHkmuM. PackpeiTMe  HEONPEAEICHHOCTEHM  BUIA
2 | [ (0) (e 3
— |u| — |. Tabnuunoe nuddepeHupoBaHUE.
e}
Heonpenesennblii nHTErpaJ, TabinyHoe uHTerpupoBanue. [lpunoxxenue onpene-
3 | | TeHHOrO MHTerpaJa K 33/1a4aM reOMETPUH: BBIYUCICHUE TUTOIAAe 1 00beMOB Te | 2
BpallleHUs.
4 | Jluddepenunanbabie ypaBHeHHs | opsiaKa ¢ pa3IeisONIMMKCS IEPEMEHHBIMU. 5
Jluneitabie nuddepennmansurie ypaHenus | nopsaka.(Teopus naetcst Ha mpakTUKe).
Teopusi BepositHocTeii. Cityuaiinbie coObiTus. Kiaccuueckoe omnpeneneHue Bepo-
5 | | ATHOCTH. Teopembl cOKEHUSI U YMHOKEHUsSI BeposiTHOCTeH. JIMCKpeTHbIe cllydaii- 2
ueie Benuunabl (JJCB); psn pacnpenenenus ACB, ¢ynkuus pacnpenenenus ICB,
YHCIIOBBIE XapaKTEPUCTHUKHU.
MaremaTuyeckasi cratucTka. llepsuunas oOpaboTKa pe3ylnbTaTOB W3MEPEHUH.
5 | | Bapuanuonnsle psiabl U ux rpadudeckas unrepnpetanus. OCHOBHbIE cTathcThye- | 1
CKH€ ToKazartesu paaoB. [IpoBepka CTaTUCTHYECKUX THIIOTE3.
Hroro: | 12
4.2.4 JTabopaTopHbIC 3aHATHUS
He npenycmorpeHo.
4.2.5 CamocTosTenpHas padora
< 3 5 =
5 E 3 S -
=S = A 2 Bunge! u conepxanue S
& 5\ 2] CaMOCTOSITETIbHOM padOoThI CTYAEHTOB qg:( E
2 E 2
SO A
W3yueHne TeopeTHdecKoro Marepraia ¢ TOMOIIbI0 Kypca JEKIHiA U peKOMEH/I0BaH-
15 HOH JINTEpaTypHI. 200
[TonroToBKa K MPaKTUYECKUM 3aHSATHSIM.
BeInonHeHne coOTBETCTBYIOIUX 3a/IaHU KOHTPOJIbHON pabOTHI. 23
Hroro: | 223
IToAroTOBKA K HTOrOBOMY KOHTPOJTIO (9K3aMeH) 9
Bcero: | 232

4.3 CooTBeTcTBHE KOMIIETEHINH, (POPMUPYEMbIX PH U3YYEHUHU TUCHUILINHBI, U BUAOB 3a-

HATHI
Buner 3ausTwii
ITepeuenn § G HPaKTHYECKUE KIL, KP,
KOMITCTCHITUH JIEKIIAHA SAHSTHS (cemMuHapcKue) PI'P, Ped., CPC
3aHATHUSA KonTp. pabora
OIIK-1 + + + +
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5. OBPASOBATEJIBHBIE TEXHOJIOT'UM UHTEPAKTUBHOI'O OBYUEHU S
[IpakTuueckue/ JlaGoparop-
MeTtobl, hopMBI Jlexruu (4ac) CEMUHAPCKUE HbIE 3aHsATUA | Bceero
3aHATHA (Jac) (dac)
«Buneo npeseHTalys» ¢ NOCISIYIOMIHM 6 6
00CyKICHHEM

«Buneo npesenranusny», «Mo3rosoi
IITYPM», peai3alys IpueMa — aHaJIoTUsl 2 2
(Kax B penpIIyIieM puMepe).

«Buneo npeseHTanys» (JIEKIHA C 3apaHee

0OBABJICHHEIMHI ONIHOKAMH ).
«Mo3roBoii IITypM», peanu3anus npue-
MOB — MHBepcHs (caenai HaobopoT) 1 6 6
aHasorus (Kak B IPEABIAYIIEM TIPIMEpPE).
« TpeHHuHI».
«KOJNIeKTUBHOE PEIIeHHE TBOPUESCKHX
3alaHAN».

HToro nHTEepakTUBHBIX 3aHITHI 12 18 30

6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHMS AJIs1 CAMOCTOSI-
TEJIBHOU PABOTbBI OBYUYAIKOIUXCSH (npusooamca yueonvie, yueono-wemoouueckue eHym-
Ppugy3oecKkue uzoanus)

1. MeTtoaudeckne peKOMEHIANHY 110 OpTaHU3aIlHA CaMOCTOSITeThHON paboThl obydatomuxcs B HUMU JITAY
[DnexTponnsiii pecypc] : (BBea. B aelicTBue npukazoMm aupekropa Nel06 or 19 utons 2015r.) / HoBodepk. HHX.-
menuop. uH-T Jlorckoit [AY.-Dnekrpon. nan.- HoBouepkacck, 2015.- Pexxum gocryma: http://www.ngma.su.

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

I[I/ICI_II/IHJ'II/IHa «MartemaTuka HU3Yy4acTCA IBa CEMECTpPaA.
OHGHO‘IHI)IG CpeAcCTBa AJId KOHTPOJIA YCIIEBAEMOCTHU MO JUCHUIIIINHE «MatemaTuka

6 | cemecmpe codepacam:
- 1 pacueTHO-rpaduyeckyro paboTy mo Teme «JIuHeiHas U BeKTOpHas anredpa. AHaIUTHYeCKas
reometpus» (PTP Ne 1) (TK?)
- 2 KOHTPOJIBHBIX paboThl (Tekymmii koHTpoub: TK1 u TK3)
- 1 KOJUTOKBUYM (TIPOMEXKYTOUHBIH KOHTPOJIb: [1K1)
HToroBslii KOHTPOJIb — 3a4eT.

60 |l cemecmpe cooeprcam:
- 1 pacuerHO-rpaduueckyro paboTy mo Teme «Maremarnueckas craructuka» (PTPNe 2) (TKa).
- 2 KOHTpPOJIbHBIE PabOTHI (TeKymmii KoHTpoib: TK2 n TK3)
- | uHIUBHIyaNTbHOE JIOMAaIIHee 3aanue (TeKymuii KoHTposb: TK1)
- 1 xoToKBHYM (TIPOMEKYTOUYHBIH KOHTpOIb: [1K1)
HTOrOBBIN KOHTPOJIb — IK3aMEH.
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| CEMECTP

TunosBoii BapuaHT pacyeTHo-rpaduyeckoii padornl (PI'P Nel)
1o Teme: «J/InHeiiHast U BeKTOpHAas anredpa. Anaaurndeckas reomerpus» (TK2)

3X1 + 2X2 —4X3 =5

3anaya 1 a) Pemuts cucremy ypasuenuii no popmynam Kpamepa: ¢ X; +5X, —3X3 =6 ; (56.)
2X1 — X2 + X3 =1

Bagaua 3 Jlausl Touku M1(-4; -3; -2), M2(-4; -3; -2), M3(4; 3; 0), Ma(-1; 2; 3).

Bbrancnutse, Kakyro paboTy MPOM3BOAHUT PABHOACHCTBYIONIAS CHIIA F JBYX CHJI F—l =M{M, u

Fo =M Mg, korza e€ Touka NpHIOKCHHS IBUIasiCh IIPSIMOINHCHHO, IEPEMEIIACTCS U3 MOTOKEHNs M1
B ronoxenne M. Haitti moment cunbl FotHOCHTenBHO TOUKE M) 1 ero BEIIUYUHY. (36.)

3amaua 4 Jlanbl KoopaAWHATHI BepiiuH Tpeyroiabiuka ABC: A (6;3), B (-6;-2), C (-10;1).

TpeOyercs Haiitu: 1) nepumerp Tpeyronbauka ABC; 2) ypaBHEHHUSI CTOPOH;

3) ypaBHEeHHUS MeMaH, MPOBEACHHBIX U3 BepIIUH A U B, U TOUKY MEPECEUCHUsT MEIHaH;

4) ypaBHEHHE BBICOTBI AH, TPOBENEHHOI U3 BEPIIUHBI A M JUTUHY 3TOH BBICOTHI; 5) ypaBHEHHE MPSIMOIi,
MPOXOAsIIEH uepe3 TOuKy A, napajienbHo npsamon BC. (66.)

3agaya 5 [lo 3ajaHHBIM ypaBHEHUSIM OINIPEAEIUTh Ha3BaHUE, BUJI JIMHUNA U IOCTPOUTH UX:

a)x2+16y2:16; 0)3x—y+6=0;
B) X2 +)?+6y—10x—-2=0; r) 4x* —9* - 36 = 0; (66.)
) xy =5; ¢)y—x*+4x-7=0.

Kpurepun onenku (S — cymma 6amioB):  S< 12- He 3auteHo, 12< S<20 -3auTeHO

Bonpocsl k 3a4ety no qucuuiimie «MareMaTukay
| kype, 1cemecTp

1. Marpuusl: onpenenenue, pa3Mep MaTpulbl. PaBeHCTBO MaTpull, BUIbI MAaTPHL.

2. JIuneiiHble onepanuy HaJl MaTPUIIAMH, UX CBOMCTBA.

3. YMHOXXeHHE MaTpHLl, €ro CBOUCTBA.

4. TpancnionupoBanue marpull. OOpaTHas mMaTpuua: ONpe/elIeHne, TEOpeMa CYLIECTBOBAHUS, IIPABUIIO
HaxoxaeHus (N=2).

5. CucteMbl TMHEHHBIX anreOpanyeckuX YpaBHEHHIl: olpesieneHne, peleHue, COBMECTHbIE, HECOBMECT-
HBIE, OIIPE/ICIICHHBIE, HEONIPEAEIICHHBIE, DKBUBAJICHTHBIE.

6. MarpuyHasi 3armMch KBaJPATHBIX CHCTEM JIMHEWHBIX YPaBHEHHWIA, PEUICHWE KBAJPATHBIX CHCTEM JIH-
HEIHBIX YpaBHEHHH C MOMOIIbIO OOpPaTHON MaTPUIIBL.

7. Omnpenenureny BTOPOTO U TPETHETO MOpsAIKa (ONpeesieHue, MpaBuiia BBIYMCICHUs). MUHOD U anred-
pandecKoe JOMOJHEHHE.

8. Pemrenue KkBapaTHBIX CHCTEM JIMHEWHBIX YpaBHEHUH 1o Gpopmynam Kpamepa.

9. BekTopsl: omnpenenenue, Moyib, HarpasieHue. Knaccugukarus BekTopos. JInHeiiHbIe onepauy Haj
BekTopamu. KoopnuHate! BekTopa. JInHeiHbIe onepanuy HaJl BEKTOpaMH B KOOpIMHATHOH (opme.

10. CxkanspHOe NMPOM3BEACHUE JIBYX BEKTOPOB: OMpEJCIICHHE, er0 CBOWCTBA. BBIUMCICHHE CKAJISPHOTO
IPOU3BEIEHUS B KOOPAMHATHON opme. MexaHHUeCKUi CMBICI CKAJIIPHOTO MPOU3BEICHHUS.

11. BekTopHOe IpOM3BEAECHUE IBYX BEKTOPOB: OINpE/eleHne, CBOCTBA. Bhiuncienre BeKTOpHOTO Mpo-
U3BEJICHNS B KOOpAMHATHOM ¢opme. ['eomeTpruecKkuii 1 MEXaHUYECKHI CMBICIIBI BEKTOPHOTO MPOHU3BE-
JICHUS.

12. CmemnranHOe TPOW3BEICHHE TPEX BEKTOPOB: OMNpEIeNieHHE, BBHIUMCICHHUE B KOOPAWHATHOH (opme.
I'eomeTpryecKuil CMBICIT CMELIAHHOIO IIPOU3BEACHUS. Y CIIOBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB.
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13. O6mee ypaBHeHue npsmoi. MccneqoBanue oO1ero ypaBHeHHs IPsIMO. Y paBHEHHUE TPSIMOM C yT-
JIOBBIM KOX(P(UIIMEHTOM. YpaBHEHHE MPSMOM, MPOXOJAIIEH dYepe3 3aJaHHYI TOYKY B 3aJJaHHOM
HanpasiIeHUH (ypaBHEHHUE IyYKa MPSAMBIX). Y paBHEHHE NMPSMOH, MPOXOASAIICH Yepe3 JBe 3aJaHHbIe TOU-
KH).

14. B3zaumHOe pacnoioKEHHE IBYX HPSAMBIX HA IUIOCKOCTH: YIroJ, YCIOBHE MapajuleIbHOCTH, YCIOBHE
HEePHEHIUKYISAPHOCTH.

15. Kpusble BTOpOTO MOpsIKa: onpeseseHue, obiiee ypaBHeHHe BTOpoid creneHu. OKpYKHOCTh: Ompe-
JiefieHre, KaHOHWYecKoe ypaBHeHHUE (BbIBOI). OcoOEHHOCTH OOIIEro ypaBHEHHsI BTOPOW CTEMEHHU IS
OIpeIeNIEHUs] OKPYKHOCTH.

16. Dnnunc: onpezneneHue, KAHOHUYECKOE ypaBHEHHE, TIOCTPOCHHUE.

17. T'unepOona: ompeneneHne, KAHOHUYECKOE ypaBHEHHE. ACHUMIITOTHI TUnepOoibl. PaBHOOOYHAs Tu-
nepOoua.

18. IlapabGomna: omnpeneneHue, BbIBOA KAHOHMUYECKOIO ypaBHEeHHUs. Pasnnunble ¢popmbl napaboiibl, UX Ka-
HOHUYECKHE YPaBHEHUS, KOOPJUHATHI (POKYCOB, YPaBHEHUS JUPEKTPUC, UEPTEXKH.

19. Omnpenenenue ¢pynkumuu y=f(x), ee obmactu onpeneneHuss ¥ MHOXKecTBa 3HaueHuil. CriocoObl 3aja-
HUS PYHKIIH.

20. Ilpenen ¢yHkuuu, ero reomerpuueckas uHTepnperauus. OQHOCTOpOHHUE Mpenenbl GyHKIuU. Teo-
pPEMBI CYILIECTBOBAHUS U €AMHCTBEHHOCTH Ipe/esia pyHKIUH.

21. Tlpenen GpyHKIMU HA OECKOHEYHOCTH, OECKOHEUHBIN mpenen GyHKIuU B Touke. [loHsaTHs OeckoHeu-
HO MaJIbIX U OECKOHEYHO OOJBIION (QYHKIIUHU U CBSI3b MEKAY HUMH. CBOMCTBa OECKOHEYHO MAJbIX U Oec-
KOHEYHO O0NbIIuX (PYHKIUH.

22. OcHOBHas TeopemMa TeopuH npenenoB. Teopemsl 0 npeaenax.

23. TlepBblil 1 BTOPOH CHICIMATILHBIC MTPEICIBI, CIICACTBUS.

24. OmnpeneneHre HENPEPHIBHOCTH (YHKIWHU y=f(X) B TOUKE W Ha MHOXXECTBE. TOUYKM pa3pbiBa U UX
kiaccu¢ukanus. HenpepblBHOCTh 37€MEHTAapHbIX (QYHKIUH. Apudmerndyeckue onepanuu HaJ Hempe-
pbIBHBIMU (pyHKIMsAMU. [Ipupanienue aprymenTa u npupaienue ¢pyHkuun y=f(x). Onpenenenue Henpe-
PBIBHOCTH (DYHKIIMU HA «SI3BIKE MTPUPAILICHHI.

25. Omnpenenenne npousBoaHoi ¢yHkuuu y=f(x). OOmiee npaBuio OTHICKaHUS MPOU3BOIHON. ['eomer-
PUUYECKUI U MEXaHUYECKUI CMBICIT IPOU3BOJHOM.

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

27. OcHoBHbie npaBuia quddepentmposanus: y=U+V, y=U -V , y=U/V.

28. BriBog Gpopmyn quddepeHuupoBanus: y=sinX, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

29. TlpowusBoaHas GyHKINH 3alaHHON TTApAMETPHUECKU M HESIBHO.

30. uddepennman ynkuun y=f(x), ero cBsi3p ¢ npupamenneM GyHknuu. [IpaBuiio oTeickaHus AU -
depennuana. ['eomerpuueckuii cmpica quddepeniuana. MuBapuanTHOCTH hopMbl quddepeHimana.

31. IIpousBoanbie U AudQepeHnnaIbl BEICIINX TOPIKkoB GyHKIMK y=f(X). MexaHuueckuii cMbICI BTO-
pO# IPOU3BOIHOM.

32. Tlpaswuio JlomuTars.

33. Bospacraromiue, yosiBarome (GyHKIMU: onpenesneHus, Buj rpadpukoB. HeoOxoaumoe ycinoBue BO3-
pacranus (yosiBanus) pynkuun y=f(x). Jlocratounoe ycinoBue Bozpactanus (yObiBaHuUs) (PyHKIIUY.

34. Ompenenenue Toukd MakcuMmyma (MuHEMYyMa) QyHkmn y=f(x). Heobxoammoe ycmoBue cymiecTBo-
BaHM 3KcTpemyMa GpyHKuuu y=f(x). Onpenenenue KpuTuuaeckoit Touku 1-oro poga. JloctarouHsle ycio-
BUS CyllecTBOBaHMs 3kcTpemyMa GyHkuuu y=f(x). IIpaBuio oTbickaHMs MHTEpBajIOB MOHOTOHHOCTH U
3KCTpeMyMOB GyHKINH y=f(X).

35. Ompenenenue BHITYKIOCTH (BOTHYTOCTH) rpaduka ¢pyHkuun. HeoOXoauMoe ycioBUE BBITYKIOCTH
(Boruyroctn) rpaduka ¢ynkuun y=f(x). JlocraTouHble yCIOBHS BBITYKJIOCTH (BOTHYTOCTH) Tpaduka
bynkunn y=f(x).

36. Ompenenenue To4ku neperunda. HeoOxommmoe yclioBre CYIIECTBOBAHUS TOYKH Iiepernda rpaduka
¢byuknun. OnpeneneHne KpUTHIECKONH TOUKU 2-0r0 poja /loctarouHble yclioBUS CYHIECTBOBAHUS TOUYKU
neperu6a rpaduka ¢pynkuuu. [IpaBuino oTbicKaHUsI HHTEPBAJIOB BBITYKJIOCTH, BOTHYTOCTH U TOYEK Iepe-
ruba rpaduka pynkuun y=f(x).

37. AcUMNTOTBHl KpWUBOW: OIpEIeNieHHe, BHUIBI ACHMITOT. YpaBHEHHsS BEPTUKAIBHBIX W HAKIOHHBIX
ACHMIITOT.
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TunoBoii BapuanT ouJiera piasa caauu 3adera (MK)

nmo auciumanae «Marematuka» | kype, 1 cemectp

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

Ne

bann bann
BOIIPO- Cozepikanue BOIpoca BapuaHTBl OTBETOB pompoca | orsera
ca
1 -2 3 4 1) mpsAIMOYTOIBHOM
1 Ecnu matpuiia umeer Bua 5 7.0 2/ TO | 2) TpeyroabHoii 1
3) KkBagpaTHOM
OHa SIBJISIETCS 4 .
) pacuIMpeHHO
Ecnu ucnosnp3oBathk Gopmysisl Kpamepa st 12 2)-2
HAXO0XICHHUS PEIICHHS CHCTEMbI YPaBHEHUI 3)1 4)-1
2 3 +2x, =-1 2
! 27 ", To 3HAUEHHE X2 PABHO:
5X1 - 6X2 = 17
Jlanst Bextopst @ u b . Yucno, pasHoe mpous- | |) BEKTOPHBIM MPOU3BEaCHHEM
3 BeJICHHIO JUTHH STHX BEKTOPOB Ha KOCHHYC yr- | 2) CKa/APHBIM POH3BEICHHEM 1
JIa MEXy HUMH Ha3bIBACTCS: 3) CMCIIaHHBIM TIPOU3BEACHACM
4) cyMMOH BEKTOPOB
Kocuuyc yria mexy Bextopamu a(2—13) u 1) 1 2) 1
4 b(~1;3;2) pasen: 15 7 )
1 1
3) — 3) =
) 14 ) 3
5 VYpaBHeHHe TPSIMOIA, poxosiiei yepe3 Touky | 1) x+3=0 2) x—3=0 9
A(-3; 2) mapannensHo ocu aberce, umeeT B | 3) y — 2=0 4) y+2=0
YpaBHEHUE OKPYKHOCTH € LIEHTPOM B TOUKE 1) (x+ 5)2 —(y— 7)2 =25
C(5; -7) n mpoxosimieii uepe3 Touky M(2; -3) ) )
6 UMeeT BUJT: 2) (x=5)"+(y-7"=25 1
3) (x+5)%+(y+7)? =25
4) (x-5)%+(y+7)?=25
PesynpTaT BEIUMCIIEHU TIpeAeiia 3 10 50
O Dg 21 955 95| 2
lim ——————— pasen
x>2 2X° —X—6
I'paduk pynkuun y=F(X) umeer Bux: 1) lim f(x)=+400; lim f(x)=0
VA | Tornaa oHOCTOPOHHHE ng_o ) X—3+0
\ : npesensl B Touke x=3 | 2) xl_lglo f(x)=0; xl—lglo f(x) =—o0
8 : . . 1
\I p PABHBL 3) lim f(x)=3 lim f(x)=-o
0 : X X—3-0 x—3+0
'F' 4) lim f(x)=+400; lim f(x)=-o
x—3-0 Xx—3+0
—sin? 1
Ecnu 3amana gpynkuust Y =Sin”(In5x), o ee 1) y' =cos’ — 2)
MPOU3BO/IHAS KIMEET BH/T 5X
y' = 3sin*(In5x)
9 5 1 2
3) y'=3sin“(In 5x) - cos—
5X
. 1
4) y' =3sin?(In 5x) - cos(In5x) - =
X
Ecimu f"(X) >0 s Bcex x M3 HEKOTOPOro uH- | 1) BorHyTas
10 TepBaia, To f(X) Ha 3TOM HHTEpBase 2) BbINyKJIast 1
3) Bo3pacTaeT
4) yObIBaeT
Hroro: 15
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Il Ha oTaejibHOM JIMCTE HANTUIINTE OTBETHI HA CIeaAyromue Bonpochl.

Ne bamn | bamn
BO- Conepxanue Bompoca BO- oT-
npoca npoca | Bera
8 JlaiiTe onpeieNieHne BBIMYKIOCTH M BOrHYTOCTH rpaduka pynkuun Y=f(X). Crenaiite
yeprexn. ChopMynupyiiTe HEOOXOIUMOE yCIOBHE BHITYKIOCTH (BOorHyTOCTH). Chop- 5
MYJIUPYHTE JOCTaTOYHBIC YCIOBHS BHIMYKIOCTH (BOTHYTOCTH) rpaduka GyHKIIUN
y=f(x).
9 2
COS—
. X 5
Haiinute nponsBoanyto QyHKINH: Y = ———=
In J/5x —3
Hroro: 10
Bcero 0as110B: | Ounenka: Hopmnuck

[a—

= = =
cwOokr SOPrOG

O ©w oo

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

Il CEMECTP

TunoBoii BApMAHT 3a1aHUS K BLINOJHEeHHI0 PI'P Neo2
mo teme «Maremarnueckas cratucTuray (TKs)

. 3anucarb JaHHBIC H&6JHOI[CHI/I$I COTJIaCHO MOJIYUYCHHOMY 3aJaHHIO.
. Beinmonuute CBOAKY JaHHBIX Ha6J'IIO,I[€HI/I$I H IIOCTPOUTDH CTATUCTHYCCKOC PACIIPCACIICHNC BbI-

OOpKH.

. HOCTpOI/ITb INOJIMTOH U TUCTOI'paMMy. IIo BUAY I'MCTOI'PAMMbI (I/IJ'II/I l'IOJ'II/Il"OHa) BBIZIBUHYTb I'tl-

MOTE3y O 3aKOHE PACIPECICHUS UCCIEAYEMOMN CIy4YailHOM BETNYUHBI.

. BeIuHCIUTh OCHOBHBIC CTATUCTUYCCKHUE ITOKA3ATEIIH: BBI60pO‘{Hy10 CPCAHIOIO, BBI60pO‘lHy1-O

JUCIIEPCHIO0, CPETHEE KBAIpaTHUYECKOE OTKIOHEHHE U KoddpuiueHT Bapuaruu. J{is Hopmanb-
HOTO pacrupeeleHusl HAlTH MOKa3aTeNIn Mep KOCOCTH U KPYTOCTH.

. BeraucanTes ommoku MOJIYYCHHBIX CTATUCTUICCKUX MoKa3aTeeH u OLICHUTD UX NOCTOBCPHOCTH

Ha 5 %-HOM ypOBHE 3HaYMMOCTH.

. [IpoBepuTs 10 KpUTEpHUIO coracks ITupcona (KpuTepHIo () BRIABHHYTYIO THIIOTE3Y O 3aKOHE

pacnpeaciiCHus. HOCTpOI/ITL Fpa(I)I/IK TeOpeTquCKOﬁ IJIOTHOCTH PpaCpCACICHU.

. I[J'IH HOPMAJIBbHOI'O pacCrpeaciiCHuAd HaWUTH JOBCPUTCIIbHBIC HHTCPBAJIBI CPEAHETO 3HAUCHU A,

CPEIHEro KBaJpaTUUECKOro OTKIOHEHUS U K03 (UIMeHTa Bapualiy B TeHepaIbHOH COBOKYII-
HOCTHU Ha 5 %-HOM ypOBHE 3HaYHMOCTH.

. [IpoBecTn ananus pe3yJIbTaTOB U CIIEIATh BHIBOBI.

3 13 7 8 3 7 6 5 6
5 6 11 10 10 6 12 10 7
11 4 6 5 4 6 5 7 10
2 9 3 9 7 13 9 4 3
7 5 10 12 6 9 6 8 6
8 6 9 8 11 12 6 8 5
12 7 12 7 5 4 15 5 7
6 4 5 2 7 8 3 7 8
5 15 8 11 15 7 8 9 4
14 8 6 5 6 9 10 9 13
4 8 14 9 8 4 9 6 2
6 10 5 3 14 6 3 8 7
12 9 6 10 3 11 7 4 13
10 2 8 6 7 6 8 10 4
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11.

12.

13.

14.
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12 5 6 10 12 10 11 10 9 8
7 5 4 8 4 7 13 9 7 5
11 7 9 8 3 7 2 8 5 8
4 9 5 7 7 5 9 4 7 11
13 2 9 11 10 14 8 7 14 5
5 8 13 4 12 4 13 11 8 12

Bonpochbl K dK3aMeHy o Aucuuniange «ViaremaTukay
1 kypc, 2 ceMecTp

Ornpenenenue nepBooOpazHoOi GyHKLIUH, JJeMMa O epBooOpa3HbIX. OnpeeneHre HeopeIeIeHHOTO
UHTerpasa, ero reoMeTpuueckuil cMbici. Teopema cyiiecTBoBaHus nHTerpana. OCHOBHbIE CBOMCTBA
HEOIIPeIeNIEeHHOT0 HHTerpasa

WurerprupoBaHue 1o 4acTsM Ui HEONpeIeIeHHOT0 HHTerpana: (hopmysia, OCHOBHBIE ClTydau IIPUMEHe-
HUSL

3aMeHa [IepeMEHHON B HEOPEIEJICHHOM MHTErpasie, MHTErpUpoBaHKe UppaluoHaabHocTel. HTerpu-
poBaHue GYHKITUMI, COAEPIKAIIUX KBAIPATHBIN TPEXWICH.

3as1aun, NPUBOJIAILME K TIOHATHIO ONPE/IENICHHOTO MHTErpasia: a) 3a7a4a o IUIOIIa 1 KPUBOJIMHEHHOM
Tparenuy; 6) 3ajada 0 Macce NPSIMOIMHEHHOTO HEOTHOPOAHOT'O CTEPIKHSL.

NurerpanbHas cymma. OnpezielieHue OnpeeneHHoro MHTerpaia. Borumcnenue onpeeseHHOro HHTe-
rpana o ¢opmyse Hetorona-Jleitonuna. I'eomerpuueckuii 1 MEXaHUUECKUI CMBICIIBI OIIPEIEIICHHOTO
uHTerpaia. OCHOBHBIE CBOMCTBA OIPE/IEIIEHHOTO UHTErpaia.

WHrerprupoBaHue 1o 4acTsM B OIPEIEIIEHHOM UHTerpajie. 3aMeHa IepeMEHHO B ONpeIeNIeHHOM HHTe-
rpaie.

Brrancnienue mioraeii miockux ¢uryp. Beraucnenne o0beMOB Tel BpaleHusl.

HecoOcTBenHble HHTErpasibl ¢ OECKOHEUHBIMU MPEeTIaMi HHTETPUPOBAHMSL.

Jubdepennnansubie ypaBaeHus 1-ro mopsaka (Y 1): ompenenenue, BUaBI 3amicH, pelieHUE,
HavanpHOe ycioBue. Teopema Komm (cymiecTBoBaHMe M €JMHCTBEHHOCTH pelieHus quddepeH-
LUAIBbHOTO ypaBHeHMs 1-ro mopsaka). Y | ¢ pa3neneHHbIMU U pa3aeNsSioIUMUCs TePEeMEHHBI-
MHU.

Jluneitnoe nuddepeHManbHOe ypaBHEHHE 1-T0 TopsIKa: OoNpeaeseHne, BUjl, HaX0KAeHHe 00ILero
pewenus. YpasHeHnue bepHysum.

HuddepenunanbHble ypaBHEHHsI 2-T0O NOPs/IKa: ONpeieTIeHUE, BUJIbI 3allUCH, pEllIeHNe, Hayallb-
HbIE YCIIOBUSI.

OnHopoaHble JNuHEHHbIe Au(QepeHnaNbHble YpaBHEHUs 2-TO MOpsAKa: ONpeJieleHue, CBOM-
CTBO ero pemeHuil. Teopema 0 CTpyKType OOIIEro pelieHuss 0JHOPOJAHOTO JIMHEHHoro nudde-
peHIMalbHbIe YpaBHEHHUS 2-T0 nopsaka. Teopema o CTpyKType OOIIero pereHnus HeoJHOPOHO-
ro JuHeWHoro nuddepeHianbuble ypaBHEHUs 2-T0 MOpsIIKa.

Haxosxnenue o61iero pemieHuss 0AHOPOJIHOIO JIMHEHHOTo AuddepeHIuanbHble ypaBHEHUS 2-T0
MopsiIka ¢ MOCTOSHHBIMU KO3 (UIIMEHTaMH B CiIy4asX, KOrJja KOPHHU XapaKTepUCTUYECKOIO
ypaBHEHUS: a) AEUCTBUTENbHBIE U pa3IuyHble; ©O) ACHCTBUTENbHBIE U PaBHBIC, B) KOMIUIEKCHO
COTIPSKEHHBIE.

MeTtoa noadopa 4acTHOTO pelleHus HEOJHOPOIHOTO JInHEHHOoro nuddepeHnranbHble ypaBH e-
HUSL 2-TO MOPSAJKA C MOCTOSHHBIMU KO3(PQUIIMEHTaMU B cly4yasiX, KOTJia paBas 4acTh ypaBHe-
Hus umeet Bu: a) f(X) =P n (X) - €%, b) f(X) =e“* - ( Mcos yx + Nsin yx ).
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CoObiTHs. Buasl coOBITHIT: TOCTOBEpHBIE, HEBO3MOXHbBIE, ClydaiiHbie. Buapl ciiydyaitHbIX cOO bI-
TUW: HECOBMECTHBIE, COBMECTHBIE, PABHOBO3MOYKHBIE, €IMHCTBEHHO BO3MOXKHbIE. [lonHas rpy1-
na coobITuil. [IpoTHBONONIOKHBIE COOBITHUS.

Yacrora. OTHOCHUTENIbHAS YacTOTA. KJIACCHUYECKOE U CTATUCTUYECKOE OIPEAEIIEHUE BEPOSTHO-
CTH.

Anrebpa coobiTrii. Cymma coObITHH. TeopeMbl CIOKEHHS BEPOSITHOCTEH HECOBMECTHBIX M COB-
MecTHBIX coObITuii. [IponsBenenne coObiTuii. Teopema yMHOXKEHHS BEPOSTHOCTEH M €€ Cie -
CTBHSL.

[ToBropenue ucnsiranuii. ®opmyia bepryinu.

Cnyuaitnbie Benuuunbl (CB): nuckpernsie (JICB) u nenpepriBusie (HCB). 3akon pacnpenene-
HUS TUCKPETHOM CilydyailHOM BequuuHbl. Psij pacnpenenenusi. MHOrOyrojabHUK pacrpenesieHus .
Oynkuusa pacnpenenenus CB: ompenenenue, rpaduk, cBoiictBa. IInoTHOCTH pacmpeneneHus
HCB u ee cBoilicTBa.

Maremaruueckoe oxunanne [ICB u HCB: onpenenenue u BeruuciaeHus cBoiicta. Jlucnepcus
U cpefHee KBaJpaTUUYECKOE OTKJIOHEHHE: ONpPEACNICHUE U BBIUMCICHHUE; CBOMCTBA JIUCIIEPCUU
aias JICB u HCB.

HexkoTopsie cTannapTHbIe pacupeaeseHus: OMHOMHAIBFHOE, PABHOMEPHOE, HOPMAJILHOE .
OcHOBHBIE 33/1ayl MaTEMaTUYECKON CTaTUCTUKH. ['eHepanbHas U BHIOOpPOYHAS COBOKYITHOCTH.
Bunbl BapuanimoHHbIX psioB, uX rpadudeckoe nzoopaxenue. Crnocodbl 00pa3oBaHus BEIOOPKH.
[Toka3zaTenu LieHTpa pacnpeeneHus: CpeiHssl BbIOOpoYHas, Moja, MeIMaHa.

[lokazarenu BapualnMM CTATUCTHYECKUX PACIpPECICHUN: IMIUPUUYECKass TUCIEPCHsi, CpeaHee
KBaJpaTUYECKOe OTKJIOHEHHE, KOODPHUIIMEHT BapHalii. ACUMMETPHS U IKCIIECC.

[ToHsiTHE CTATUCTUYECKUX THUIIOTE3, o01Iee mpaBuiio ux nposepku. Kpurepuii cornacus [Iupco-
Ha (X ?).

CaoiicTBa BEIOOPOYHBIX OLIEHOK: HECMEIIEHHOCTb, COCTOSITENIbHOCTD, 3 (EKTUBHOCTD.
WNHTepBanbHOE OllCHMBaHUE MapaMeTpoB. JlOBEpUTENbHBIM MHTEpBaN AJi MaTEMaTHYECKOTO
OKUJIaHUS U CPEIHETO KBAJIPAaTUYECKOTO OTKJIOHEHHUs. Briuucienne oobema BEIOOPKHU.

TunoBoii BapuanT OuJiera (Tecra) nias cnaum sx3amena (MK)
mo nucimmanae «MartemaTuka» 1 kype, 2 cemecTp

| OT™MeTbTe MpaBUIBLHBINA HOMeP 0TBeTA B rpade «BapnaHThI 0TBETOBY»

Ne bann bann
- CopneprkaHue Bompoca BapuaHTsI 0TBETOB BOTIPO- | OTBe-
BOIIpoca ca Ta
. FﬁHIfIaOCHl(;BHaH TUIIOTE3a I/IMeeTjSI/I)I 5 1) H]_ ‘a=14 2) H]_ ‘a>14 1
ra=14, To KOHKYpHPYIOLIEH MOXET OBITH
0 : yprpyom 3) Hi:a<14  4) Hy:a<24
THIIOTE3a
[Mpumensist GopMyTy HHTETPUPOBAHHUS 110 Ya- 1) e*dx 2) e
2 CTSAM K MHTETpal 3x+5 exdx, 3a U clIEqyeT 2
pay [(3x+5) Y| 3y 3y45 4) (3x+5)dx
HPHUHSATE:
Opna 13 nepBooOpa3HBIX IS PYHKIIMH 1) 2/7—cos3x
sin3x 2
———— WMeeT BUI: _cJ7-
3 V7-C0s3x 2) 3 7—cos3x 3
3) %W—cos3x 4) —2~/7—-C0s3x
Dynkius y—eXC, +e~4XC, sBaseTcs 06- 1) y"'—4y'+3y=0
4 | 1M pemennen auddepenuansHOro ypasHe- 2) y"+3y' -4y =0 1

HUSL: 3) y-16y=0
4) y"+4y'=0
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ITnomans

3aIITPUXOBAHHOMN
00J1acTH BBIYUCTISIETCS
C IOMOIIBIO (POPMYIIBL: ¥

5
1)s =J(x—x2 +6x —10)dx
2

5
2) s :j(x2 - 6X +10 — x)dx
2

0 1 y=x"-6x+1{1
5 s 5 2
3) Szj(x2 —6x+10)dx
| 2
| 2
[ vt : 4) S:J'(x—x2+6x—10)dx
23 3 X 5
BeposTHOCTH OJIOMKH IEPBOT'O CTAHKA B Te-
yeHue cMeHsl pasHa 0,2, Broporo — 0,4 u Tpe-
6 teero — 0,3. Toraa BepositHOCTH TOTO, 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 gyenosek. 13 Hux 4 neBymkw,
7 ocTanbHbIe — oHOIH. K JoCKe BBI3BaH OOMH 1) 9 2) 4 3) 1 4) 4 2
yyawuiica. Torga BEpoOATHOCTh TOrO, YTO 3TO 13 13 4 9
OyJIeT IOHOIIIA PaBHA
Crnyyaitapie BenmnauHbl X 1 Y He3aBUCHMEIL. W3-
8 | Bectho, uto D[X]=5; D[Y]=4. Torna 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 poca BE€Ta
Omnpenenenne nepBooOpa3Hoil PyHKIINH, TeMMa 0 IepBo0OpasHbIX. OnpeneneHue He-
9 OIIpEeICJICHHOT O MHTETpaa, ero reOMeTpuiecKuii cMeici. Teopema cyliecTBOBaHUS 5
HMHTErpaja, CBOMCTBAa HEONPEIEIEHHOTO0 HHTETpara.
10 | Haiimure oOmiee perienue nudepeHnaibHOro ypaBHeHus Y — 2y = 6x° —6X — 2 5
HTroro: 10
Bcero 6an10B: | Ouenka: | Hoanmuce

OneHouHbIe cpencTBa ISl KOHTPOJISL YCIIEBAEMOCTHU 10 AMCLMILIMHE COAEPXkKAT OJHY KOHTPOJIb-
HYIO paboTy, cocToslIyto U3 14 3agaHnii, KOTOpbIe BHIOMPAIOTCS corjacHo Mmudpa u3 yuedHoro nocodus

KoHTpoabHasa padoTa cTYIEHTOB 3204H0I (hopMbI 00yUeHUs

JUISL CTYJIEHTOB 3a04HOM (pOopMBI OOyUEHUS.

HepequL BApHUAHTOB 3aJlaHui KOHTpOHBHOﬁ pa6OTLI, MCETOJHKA €C BBINIOJHCHHUA U H€O6XOI[I/IMa$I

JuTeparypa NpuBEACHBI B METOJUYCCKUX YKA3aHUAX JJIS HAITUCAHUS KOHTpOJ'II)HOI\/’I pa6OTBI.

IHonHbIA (POHI OLEHOYHBIX CPEICTB, BKIAKYAKIMINH TeKYIIH KOHTPOJL YCIEBAeMOCTH H
nepevyeHb KOHTPOJbHO-U3MepHuTebHbIX MaTepuaaoB (KMM) npuBeneH B NpUJIOKeHUN K padoueit

nporpamme.
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8. YYEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIHU-
IIVIMHbI

8.1 OcHoBHas TuTEpaTypa

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

2. bozomonos, H.B. TlpakTrueckue 3aHATHS 110 MaTeMaTuke. Yued. mocodue Juist 6akanaBpos./
H.B. Boromosos. — M.: IOpaiit, 2012. — 495c¢. (50 3k3.).

3. I'mypman, B.E. Teopus BepOsSTHOCTEH 1 MaTeMaTHYECKasl CTATUCTHKA. Yuel. mocodue s Oa-
kanaBpos./ B.E. 'mypman. — M.: FOpaiit, 2012. —479c. (100 3k3.).

4. I'mypman, B.E. PyKoBOJCTBO K PEIICHUIO 33]1a4 IO TEOPUM BEPOSTHOCTEH U MAaTEMAaTUYECKOM
craructuke. Y4e0. mocobue mis By30B./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 3k3.).

5. Kenvoepm, M. . BeposTHOCTh M CTAaTHUCTHKA B IPUMEPAX U 3a/1ayax [ DIEKTPOHHBIN pecypc].
T. I: OcHOBHBIE TOHATHS TEOPUU BEPOSITHOCTEH M MaTemMaTuueckoil cratuctuku / M. 5. Kennbepr, FO.M.
CyxoB U3znanue 2-e, 10MOIHEHHOE. — DNEeKTpoH. faH. — M.: MIJHMO, 2010. — pexxum goctyma:
http://www.biblioclub.ru — 14.08.2016.

6. Macnaxk, O.H. Marematuka [Tekct]: yue0. mocobue /Ui CTyA. OYHOTO U 3a04YH. O0yUCHHUS
HarpaBiIeHus Bcex HanpasieHuid. B 6 4. U.1: Teopust MHOXeCTB, 3JIeMEHTHI aJIreOphI JIOTUKH, THHEWHAS
U BEeKTOpHas ayire0pa, aHaJuTUYecKas FeOMEeTpHs Ha INIOCKOCTH U B ipoctpancTBe / O.H. Macnak, M.E.
Bacunwesa; HoBouepk. roc. menmop. akaz. - HoBouepkacck, 2012. — 104 ¢. (60 3k3.)

7. Macnaxk, O.H. Marematuka: B 6 4. U.1: Teopust MHOXECTB, 3JIEMEHTHI alreOphl JIOTHKH, JIH-
HeliHas ¥ BEKTOpHas ajnreOpa, aHaIUTUYECKasi TEOMETPHUs Ha IUIOCKOCTH U B IPOCTPAHCTBE [ DIEKTPOH-
HBII pecypc]: yueO. mocobue i CTyA. OYHOTO U 3a04YH. 00yYEHMsI HallpaBJIeHUs BCEX HalpaBieHuil /
O.H. Macnak, M.E. BacunbeBa; HoBouepk. roc. menuop. akaja. — DieKTpoH. naH.- HoBouepkacck, 2012.
— XM/JI; PDF; MBb. — Cucrem. Tpe6oBanus : IBM PC/ Windows 7. Adobe Acrobat 9. — 3ar. ¢ skpana.

8. Kpasuenko, H.H. Matematuka. [Tekcr]: yue0. mocobue aisi cryneHToB I kypca 6akanmaBpuaTa
Bcex oOpa3zoBaTenbHbIX HanpasiaeHuit HTMA. B 6 u. U.2: Beenenue B maTremMaTiHueckuit ananus, qudde-
pEeHIMATbHOE UCYHCIICHNE PYHKINH OHON M HECKOJIBKUX MEPEMEHHBIX, TPUIIOKEHUS MU PepeHIrab-
HOT'O UCUUCIICHUS K MCCIIEJOBaHUIO QYHKIUN OJJHOM 1 HeckonbKux nepemeHHsix: / H.M. KpaBuenko; Ho-
BOYEpK.TOC.Meymop. akaja. — HoBodepkacck, 2012. — 116 c. (75 2x3.)

9. Kpasuenko, H.H. MatemaTrka. BeeieHre B MaTeMaTHueCKuil aHanus, quddepeHnnanbHoe
ucuucieHue (pyHKIMH OHOM U HECKOIBKUX TIEPEMEHHBIX, MIPHIIOKEHHUS T PepeHIINaTbHOTO HCUHCTIE-
HUS K UCCIIEJIOBaHUIO (DYHKIUH OJJHON U HECKOJBKUX MEPEMEHHBIX [DeKTpOHHBbIN pecype]: B 6 u. U.2:
yuae0. mocobue /utst cTyaeHToB [ kypca 6akanaBpuaTa Bcex oOpa3zoBarenbHbIX Hanpasiennii H'MA/ H.H.
KpaBuenko; HoBouepk.roc.menuop. akaj. — J1ekTpoH. naH.- HoBouepkacck, 2012. - XKM/1; PDF;
1,05MB. — Cuctem. TpeboBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3ari. ¢ akpaHa.

10. Mamemamuxka [Texct]: yued. mocoOue i CTyA. Bcex 00pa30BaTeNbHBIX HANpaBJIeHUH 04-
HOM 1 3a0uHOM (hopm oOyuenus. B 6 u. U.3: Unarerpansuoe ucuncnenue / FO.C. Porozuna, U.M. baminsk;
Hogouepk. roc. menuop. akan. — HoBouepkacck, 2013. — 101 c. (50 7x3.)

11. Mamemamuxka [ dnexTpoHHBINA pecypc]: B 6 4. U.3: uTerpansHoe ucuncienue: yaed. moco-
Oue 1 CTya. Bcex 00pa3oBaTeNbHBIX HANpaBJIeHU 0YHOI 1 3a0uHO (opM 0Oyuenus / FO.C. Porosuna,
N.M. bamnsik; HoBouepk. roc. Menuop. akaa. - OnekTpoH. naH.- HoBouepkacck, 2013. — XKXM/I; PDF;
1,05 MB. — Cucrem. tpeboBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ skpana.

12. bapwvuunukosa, E.B. Matematuka [ Tekct]: yue0. mocobue /i CTyA. BceX 00pa30BaTeIbHBIX
HarpaBJIeHUH OYHOM 1 3a0uHON opM 0OyueHus. B 6 u. U.4: Jluddepennmansusie ypasuenus / E.B. ba-
peimankoBa, A.H. Bpycentos, M.E. BacunneBa; HoBodepk. roc. menuop. akan. — HoBouepkacck, 2013. —
47c. (40 7k3.)

13. bapovuunukosa, E.B. Matematrka [ DnekTpoHHEIH pecypc]: B 6 4. U.4: JTuddepeHnmansabe
ypaBHEHHS: yueb. mocoOue JUIst CTy/l. BceX 00pa30BaTeNIbHBIX HANPaBIECHUH OUHON U 3a04HOH (popMm 00y-
yenus / E.B. bapsimnukosa, A.H. bpycennos, M.E. BacunbeBa; HoBouepk. roc. menuop. akaa. - Dnek-
TpoH. aaH.- HoBouepkacck, 2013. — )KM/1; PDF; 1,04Mb. — Cuctem. TpeboBanus : IBM PC/ Windows 7.
Abode Acrobat 9. — 3aru. ¢ skpaHa.


http://www.biblioclub.ru/
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14. Kpaguenko, H.H. Matemaruxa. [Tekct]: yue6. mocobue. B 6 4. U.6: Teopust BepoSATHOCTH U
mareMarnueckas craructuka / H.U. KpaBuenko, M.E. BacunwseBa; HoBouepk.roc.menumop. akan. — HoBo-
yepkacck, 2012. — 130 c. (100 3k3.)

15. Kpasuenko, H.H. Marematuka. Teopusi BEpOSITHOCTH U MaTeMaTHUeCKasi CTAaTUCTHKA [ DJIeK-
TpoHHBIH pecypce]: B 6 4. U.6: yue6. mocobue / H.M. KpaBuenko, M.E. BacunneBa; HoBo-
YEPK.roC.MEJIMOP. aKajl. — DJIeKTpoH. AaH.- HoBouepkacck, 2012. - )KM/I; PDF;  Mb. — CucteM. Tpe-
6oBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3arm. ¢ skpaHna.

16. bapvuuunuxosa, E.B. Maremaruka [ Tekcr]: Kypc JeKIui 11t cTyAeHTOB | Kypca jiecoxo3sii-
CTBEHHOTO (paKkyynbTeTa OYHOM U 3a04HOH GopMbl 00ydeHus no HanpasieHusM 250100.62 «JlecHoe ae-
a0y, 250700.62 «JlanamadTHas apxurektypa», 022000.62 «Ikog0THs ¥ MPUPOA0IIoIb30BaHuey, / E.B.
BapsimaukoBa; HoBouepk. roc. menuop. akan. - Hopouepkacck, 2013. — 214 c. (50 3k3.)

17. Bapvuunuxosa, E.B. Marematuka [DIEKTpOHHBIA pecypc|: Kypc JEKIHMHA ISl CTYACHTOB |
Kypca JI€COXO3SWCTBEHHOTO (paKkynbTeTa OYHOW M 3a04HOM (opMbl OOy4YeHHS MO HAampaBJICHUSIM
250100.62 «Jlecnoe menox», 250700.62 «Jlannmadthas apxutekrypa», 022000.62 «Okon0rus U mpupo-
noronb3oBanue», / E.B. bapeimaukoBa; — DnekTpoH. maH. - HoBouepkacck, 2013. — XKM/I; PDF; 1,05
MB. — Cuctem. tpebosanus: IBM PC/ Windows 7. AdobeAcrobat 9. — 3ar. ¢ skpana.

8.2 lonoiHUTEIbHAS JIUTEpPaTypa

1. Bawnsak, H.M. Maremartuka [Tekct] : ¢0. 3a1a4 1 yIpaXHSHHUH JUTsI CTYI. BCEX 00pa3.
HarfpasJl. o4. U 3a04. popm oOyuenus. B 6 u. U.1 : JIuneiiHas u BekTopHas anreOpa. AHaIUTHYECKAas
reomerpusi /  W. M. bamnsik, A. H. Bpycennos ; HoBouepk. roc. menmop. akaz. - HoBouepkacck, 2013.
- 79 c. (35 93k3.)

2. bawnax, U.M. Matematuka [DneKTpoHHbIN pecypc] : ¢0. 3a1a4 U yIpaKHEHUH 7S CTYA. BCEX
o0pa3. Hampasil. o4. U 3a04. hopM oOyyenus. B 6 4. U.1 : JIuneiinas u BekTopHas anredpa. AHaIuTHYe-
ckas reometpust / . M. bamnsik, A. H. Bpycennos ; HoBouepk. roc. Meiauop. aka. - DJIEKTPOH. JaH.-
Hosouepkacck, 2013. — dKM/I; PDF; 1,05 Mb. — Cuctem. tpe6oBanus : IBM PC/ Windows 7. Abode
Acrobat 9. — 3ar. ¢ skpana.

3. Kpasuenko, H.U. Matematuka [Tekct] : c0. 3agau u ynpaxknenuii. B 6 4. U. 2: Beenenue B
MareMatuueckuii ananus. [Ipenenst. [Ipoussognas. / H.U. KpaBuenko; HoBouepk. roc. Menuop. akai. —
Hosouepxkacck, 2014. — 93 ¢.(60 3k3)

4. Kpasuenko, H.U. Matematuka. BBenenue B Maremaruueckuit ananmms. [Ipenemnst. [IponsBo-
Hast [ DIeKTpOHHBIN pecypc]: cOopHUK 3anau u ynpaxHenuit / H.W. KpaBuenko; HoBouepk. roc. menmop.
akaJl. — DneKkTpoH. naH. - HoBouepkacck, 20141. — )KM/I; PDF; 6,16 Mb. — Cucrem. TpeboBanus: IBM
PC/ Windows 7. Abode Acrobat 9. — 3ari. ¢ skpaHna.

5. Pozosuna, 10.C. Marematuka [Tekcrt]: cOopHUK 3a7a4 U ynpaxkHeHui B 6 4. Y. 3 Unrerpans-
Hoe ucuucnenue / FO.C. Porozuna, H.1. KpaBuenko; HoBouepk. roc. menuop. akaa. — HoBouepkacck,
2013. — 104 c. (50 7k3.)

6. Pozo3zuna, I0.C. Matemartuka [D1eKTpOHHBIH pecypc]: COOpHUK 33134 U yIpaKHeHUH B 6 4. Y.
3 UnrerpanbHoe ucuucienue / FO.C. Porozuna, H.U. KpaBuenko; HoBouepk. roc. menuop. akaf. -
DnekTpoH. aaH.- HoBouepkacck, 2013. — XKM/I; PDF; 1,1 Mb. — Cuctem. TpeboBanus : IBM PC/
Windows 7. Abode Acrobat 9. — 3aru1. ¢ skpaHa.

7. JIozeunenko, O.J1. Marematuka [Tekct]: cOOpHHK 3a/1a4 U yIIpa>KHEHUH JJIs1 CTY/IEHTOB BCeX
o0pa3oBaTeNbHbIX HaNpaBIeHUI OYHOU U 3a04HOM popm oOydenus: B 6 u. U.4: Jluddepennuanpusie
ypasuenus / O.J1. Jlorsunenko, M.E. BacunbseBa, bpycennos A.H., bapsimnukosa E.B.; HoBouepk. roc.
Mmennop. akan. — HoBouepkacck, 2013. — S1c. (50 7k3.)

8. Jlozéunenko, 0.J1. Marematuka [ DneKTpOHHBIN pecypc]: COOpHUK 3a7a4 U yIpakHEHUH JU1s
CTYJICHTOB BCEX 00pa30BaTENIbHBIX HAIIPABJICHUI OYHOU 1 3a0uHOM (hopm oOyueHus: B 6 4. U.4: Tudde-
penuuansuelie ypaBHenus / O.J1. Jlorsunenko, M.E. BacunwseBa, bpycennos A.H., bapsimnnkosa E.B.;
HoBouepk. roc. Mmenuop. akaa. - OmekTpoH. naH.- HoBouepkacck, 2013. — )KM/I; PDF; 1,05 Mb. — Cu-
creM. TpeboBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3ari. ¢ skpaHa.

9. Bapviuunuxosa, E.B. Marematuka [Tekcrt]: cOOpHUK 3a/1a4 1 yripakHeHHi B 6 4. Y. 6 Teopus
BEPOATHOCTEW U MaTeMaTHuyecKas cTaTucTuka. [l cTy . Bcex 00pa3oBaTeNIbHBIX HANIPABIEHUH OYHOU U
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3a0uHOi hopMm oOyuenus / E.B. bapeinukosa; HoBouepk. roc. menuop. akaa. — HoBouepkacck, 2013. —
95 c. (75 7K3)

10. bapvuunuxosa, E.B. Marematuka [ D1eKTpOHHBIA pecypc]: COOpHUK 3a/1a4 M yIIpaKHEHUH B 6
4. Y. 6 Teopus BeposiTHOCTEN 1 MaTeMaTH4ecKas CTaTUCTHKA. JlJisl cTya. Bcex 00pa3oBaTeNbHBIX HAIPaB-
JeHuit ouHOM U 3a04HOM (hopm oOyuenus / E.B. bapeimanukoBa; HoBouepk. roc. Menuop. akaa. - DIek-
TpoH. naH.- HoBouepkacck, 2013. — JKM/1; PDF; 1,0 Mb. — Cuctem. TpeboBanus : IBM PC/ Windows 7.
Abode Acrobat 9. — 3ar. ¢ skpana.

11. bapviunukoea E.B. Marematuka. MaTemarndeckasi cTaTUCTHKA [ TE€KCT]: METO/I. yKa3. K BBIII.
pacu.-tpad. pabotsl/ E.B.bapeimaukosa; HoBouepk. roc. Mmenuop. akan., kag. mareMatuku.— HoBouep-
Kacck, 2012.— 61 c. (80 sk3.)

12. Bapvuunuxoea E.B. Matematuka. MaTtemMaruieckas CTaTUCTHKA [ DJIEKTPOHHBIN pecypc|: MeTo/I.
yKa3. K BbII. pacu.-rpad. pabotsl/ E.B.bapeinnkoBa; HoBouepk. roc. Menuop. akaj., kag. MaTeMaTuKu.—
OnekTpoH. aaH. - HoBouepkacck, 2012.— XMJI; PDF; 1,07 MbB. — Cucrem. TpeboBanus: IBM PC/ Windows
7. Abode Acrobat 9. — 3ar1. ¢ sxpaHa.

13. bawnax, H.M. Marematuka [Tekct]: yued. mocoOue mist cryn. 3ao4. GopMbel 0Oyd. Bcex
Hanpasnenuit / U.M. bamnsk, O.H. Macnak; HoBouepk. roc. menuop. akaa. — HoBouepkacck, 2013. —
178c. (45 7K3.).

14. bawnak, H.M. Matematuka [ DneKTpoHHBIN pecypc]: yued. mocodue st CTyA. 3a04. popMbl
00yu. Bcex Hampasnenuii / U.M. bamnsk, O.H. Macnak; HoBodepk. roc. menuop. akan. — HoBouepkacck,
2013. — Dnektpon. naH.- HoBouepkacck, 2013. — XKXM/JI; PDF; 4,18 Mb. — Cucrem. tpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ari. ¢ skpaHna.

15. Jlozéunenko, O.JI. Jluneiinas u BekTopHas ainreOpa. AHanutudeckas reomerpus [ Tekct] : me-
TOJI. YKa3. K BbIN. pacy.-rpad. paboTsl [ ctyn. 1 kypca Bcex Hampasi. 6akanasBpuata] / O. JI. JlorBu-
HeHko, M. B. Ky3nenosa ; HoBouepk. roc. menuop. akas., kad. matemaruku. - HoBouepkacck, 2012. -
45c. (95 7K3.)

16. Jlozéunenko, O.JI. Jluneiinas u BeKTOpHas aiaredpa. AHaIuTHYEeCKass TeoMeTpus [ DIEeKTpOH-
HBII pecypc] : METO/. yKa3. K BBIM. pacy.-rpad. paboTsl [y cTya. 1 Kypca Bcex HampaBil. OakanaBpuata)
/ O. JI. Jlorsunenko, M. B. Ky3uenosa ; HoBodepk. roc. menuop. akan., kad. maremaruku. - HoBouep-
Kacck, 2012. - Dnekrpon. paH.- HoBouepkacck, 2012. — )KM/1; PDF; 4,18 Mb. — Cucrem. TpeboBaHus :
IBM PC/ Windows 7. AdobeAcrobat 9. — 3ar. ¢ skpana.

8.3 Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJEKOMMYHMKAIMOHHON ceTH «UHTEpHET», He-
00X0AMMBIX /ISl OCBOCHUS IMCUMILIMNHBI, B TOM YHMCJIe COBPeMEeHHbIX NpodeccHoHAIbHBIX 0a3 1aH-
HBIX 1 HHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHoBaHHe pecypca Pexxnm octyna

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

Bricmias MaTemaTHKa AJ1s 3a09HUKOB http://www.mathprofi.ru/

OdurmanbHBIil CART MUHACTEPCTBA TIPUPOTHBIX https://www.mnr.gov.ru/
pecypcoB 1 skostoruu Poccuiickon denepanumn

WudopmarmonHo-npaBosoi opran TAPAHT.PY | http://www.garant.ru/

Cnpaoynast cucrema Koncynbrant [Timoc http://www.consultant.ru/

8.4 Metonuueckue YKa3aHUs 1JIA 00y4aIOMUXCS M0 OCBOCHUIO U CIUTIIMHbI

1. TonoxeHwue 0 Tekyiei arrecranuu obdydarommxcst B HUMU [ITAY [DneKTpOHHBIN pecypc| (BBeaeHO
B JieiicTBUe npuka3oM aupekropa Nell19 ot 14 wmrons 2015 r.) / HoBouepk. unxk.-menuop. UH-T JJoHckoit TAY .-
OnekTpoH. naH.- HoBouepkacck, 2015.- Pexxum goctyna: http://www.ngma.su.

2. TunoBsie GOPMBI THUTYJIBHBIX JIUCTOB TEKCTOBOW JOKYMEHTALIUH, BBIIIOIHAEMON CTYICHTaMH B y4eOHOM



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
https://ru.wikipedia.org/wiki/Высшая_математика
http://www.garant.ru/
http://www.consultant.ru/
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nporiecce [INEKTPOHHBINA pecypc]| / HoBouepk. utxk.-menuop. uH-T Jouckoit ['AY.-Dnektpon. man.- HoBouep-
Kacck, 2015.- Pexxum moctyma: http://www.ngma.su.

8.5 Ilepeyenp MHGPOPMALMOHHBIX TEXHOJOTHIl HCNOJIB3YEeMbIX NMPH OCYIIECTBJIEHHH 00pa30BaTe/ib-
HOI'0 Npoluecca, IPOrpaMMHOro odecrieyeHus 1 MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM, AJIs1 OCBOeHHUs 00y-
YA LUMHCS AUCHUTIIMHBI

HanmeHnoBanue pecypca PexBU3HTHI 10TOBOPa
[MporpammHas cucrema a1t 0OHapY)KEHHsI TEKCTOBBIX 3aMMCTBOBaHU B yueOHBIX | JInnensnonHslit norosop Ne 23 or
W HAay4HBIX paboTtax « AHTHIUIaruaT. BY3» (nHTEpHET Bepcusi) 19.01.2016 r. 3AO «Antu-Ilnarua» (c
Monyns «IIporpaMMHBIIf KOMIDIEKC TOUCKA TEKCTOBBIX 3aMMCTBOBAaHUH B OTKpHI- |19.01.2016 r. mo 19.01.2017 1.).
THIX UCTOYHUKAX CETU UHTEPHET» Jlnuen3nonHsi gorosop Ne 41 ot

20.01.2017 r. 3AO «AnTtu-Ilnaruar» (¢
19.02.2017 r. mo 18.02.2018 r.).

DrWeb. Dr.Web. Desktop Security Suite Kommiekcuast 3amura Cy06muiieH3HOHHBIH 10roBOp Ne
14140/PHA5195 ot 09.03.2016 . AO
«CodrJlaitn Tpeitn» (¢ 09.03.2016 r. o
09.03.2017 1.).

Jorosop Ne PI’A0323008 ot
23.03.2017 r. OO0 «Kommnanwust 'OH-
JAJIb®» (c 23.03.2017 r. o
23.03.2018 1.)

JluneH3noHHbBIC TPOrpaMMBbl AJisl 00pazoBaTenpHOro yupexaeHus Autodesk (Au- | CornaiieHue 0 MpeIoCTaBICHUH JU-
toCAD, AutoCAD Architecture, AutoCAD Civil 3D u nip.) LCH3UU U OKa3aHUU YCIIYT OT

14.07.2014 r. Autodesk Academic Re-
source Center (beccpodHo)
[Mporpammuoe obecneuenre kommanuu Adobe Acrobat Reader (Acrobat Reader, |JIutieH31OHHBIH JOTOBOp HA TPO-
Adobe Flash Player u np. rpaMMHOE ofecrieueHne IS epco-
HanbHBIX KommbioTepos Platform Cli-
ents PC_ WWEULA-ru_RU-
20150407_1357 Adobe Systems Incor-
porated (GeccpouHo).

000 «HexcMenuay Jorosop Ne 008-01/2017 06 oxa3anuu
nHPOPMAINOHHBIX yciyT oT 19.01.2017
r.no 10.01.2018 r.

000 «HexcMenna» HoroBop Ne 216-12/15 06 oxa3aHun
nHpOpManHOHHBIX yeiryT oT 19.01.2016
r.mo 19.01.2017 r.

9BC «Jlanp» HoroBop Ne 575 Ha okazaHue yciyr 1o
MPEIOCTAaBIICHHIO JIOCTYNa K BJIEKTPOH-
HbIM u3gaHusM oT 14.06.2016 r. ¢ OO0
«M3natensctBO Jlaup» ¢ 14.06.2016 r.
mo 13.06.2017 r.

JoroBop Nel Ha okazaHue yciIyr Io
MPEIOCTABICHUIO JOCTYIa K 3JIEKTPOH-
HbIM m3gaHusM ot 17.02.2017 r. ¢ OO0
«3patenpctBo Jlaup» ¢ 20.02.2017 r.
no 20.02.2018 r.

Joroop Ne5 Ha okazaHue yciayr mno
NPEIOCTAaBIICHHIO JIOCTYNa K BJIEKTPOH-
HeIM u3ganusM ot 20.02.2016 r. ¢ OO0
«H3marensctBo Jlamp» ¢ 21.02.2016 r.
mo 20.02.2017 r.

Horosop Ne 557 Ha oka3aHue yciyr 1o
MIPEIOCTABICHUIO JOCTYIA K JJIEKTPOH-
HbIM m3gaHusaM oT 19.05.2017 r. ¢ OO0
«M3natensctBo Jlame» ¢ 19.05.2017 r.
no 18.05.2018 r.

Jorosop Ne 1723 Ha okazaHMe yCIyr 1O
MPEIOCTAaBIICHHIO JIOCTYNa K AJIEKTPOH-
HBIM u3ganusM ot 14.12.2016 r. ¢ OO0
«H3nmarensctBo Jlane» ¢ 14.12.2016 r.
mo 13.06.2017 r.
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9. OMIMUCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bl, HEOEXOJUMOM I
OCYHECTBJIEHHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Jlekyuonnsle 3anamus npogooAmcs 6 ayoumopusax ooue2o noiv308aHus, OCHAWEHHbIX cCneyu-
ANbHOU Mebenblo, 00CKOU, U M.N., NPU HEOOXOOUMOCMU AYOUMOPUSL OCHAWAEMCS NEPEHOCHLIMU MY IbIMU-
MeOUUHbIMU CpeOCmB8amu (IKPAaH, NPOeKmop, aKkycmudeckas cucmema). ayo.228.

Ilpakmuueckue 3auamus NPOBOJATCS B CIICIUAIN3UPOBAHHBIX ayTUTOPHSIX:

ayn. 2403 na 36 mocamounblx MecT; | pabGodee MecTo mpemoaaBaTeNs; I0CKa; ydeOHO-

HarJsIIHBIe 1MOCOOMS (IEMOHCTPALIMOHHBIE IJIAKAThl); JTUIAKTHYECKHE MaTepHaibl IO TeMaM; y4eOHO-
METOIUYECKHE MOCOOUST; YePTESIKHBIE HHCTPYMEHTBI
ayn. 2401 (Ha 25 mocaoYHbIX MECT) C BBIXOJIOM B CE€Th - YKOMILJIEKTOBAHO CIIELIMATU3UPOBAH-
HOU MeOEeJbI0 U TeXHUYECKUMHU CPEACTBAMHU OOYUYCHHS, CIYKAUIMMHU JUIS TPEACTaBICHUS MHPOPMALUU
aynutopuu: kommnbiotep Imango Flex -9 mt., Monutop 17°° )KK; Komnsrorep Imango Flex — 1mt.; Mo-
Hutop 19°° KK-1 wr.; [Ipunrep Canon FC — 228 — 1. [lepenochoii sxpan ( Dinon Tripol MW 2.2m *
2,2 M), HoyTOyK Samsung R720-FS-02 u npoextop Aser X1261-1 it
OOyuaromuecs U3 yuclia JIMI ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/J0pOBbSI OOECIIEUEHBI IeyaT-

HBIMU U (UJIH) 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU pecypcamu B popMax, aJanTHPOBAHHBIX K OrpaHUYe-
HUSAM HUX 3]I0POBbSI.

10. OCOBEHHOCTHU OPI'AHM3ALIMU OBPA3OBATEJIBHOI'O ITPOLECCA IIO
JAUCHUIIVIMHE 1J1s1 UHBAJIUAOB U JINL C OT'PAHUYEHHBIMU BO3MOKHOCTAMHU

ConeprxaHue AUCHUIUIMHBI M YCIOBUSI OpPraHU3alMy OOYYEHUS Ui O0y4aroIuXcs C OTPaHUYCH-
HBIMH BO3MOXXHOCTSIMH 3/I0pPOBbSI M MHBAJIHMJIOB KOPPEKTUPYIOTCS MPH HAJTMYUU TAaKUX OOYdYaIOIIMXCS B
COOTBETCTBUM C MHJMBHUIYaJbHOW IPOrpaMMoOi peadMInTaliy UHBAJUAA, a TaK K€ METOAUYECKUMHU pe-
KOMEHJallMsIMU TI0 OpraHu3ali 00pa30BaTeNIbHOrO IMpolecca A 00y4eHUs MHBAJIUAOB U JIUI C Orpa-
HUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI B 00pa30BaTEIbHBIX OPraHU3alMsIX BBICIIETO 00pa3oBaHUs (yTB.
Muno6pnayku Poccumn 08.04.2014 NeAK-44-05 BH), [lonokeHreM 0 METOJMKE CLIEHKU CTENEHH BO3-
MO’KHOCTH BKJIFOUEHHS JIULl C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0pOBbSI U MHBAJIUIOB B 00U o0Opa-
3oBarenbHbIN mporecc (HUMMU, 2015); [Tonoxennem 06 00y4eHHH JIUIl C OTPAHUYEHHBIMUA BO3MOYKHO-
CTSIMHU 370pOBbsi U HMHBaNUA0B B HoBouepkacckoMm uHkeHepHO-MmenuopaTuBHOM uHcTHTyTe (HUMU,

2015).
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11. TOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pa6ouyro nporpammy Ha 2017 - 2018 y4eOHbIi 1O BHOCATCS CISAYIOIMNUE U3MEHEHUSI— OOHOB-
JICHO M aKTyaJIM3UPOBAHO COACPIKaHUE CICAYIONIUX Pa3/IeioB U MoApa3AeioB paboyeil mporpamMMsl:

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

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

2. Maremaruka. JIuHeitHas M BEeKTOpHas anreOpa. AHATUTHYECKas reoMeTpusi [DIEKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BHIIL. pacd.-rpad. padoTsl 1yist OakanaBpoB I kypca o4. popmbl 00yd. BceX HAMpasi.
/ HoBouepk. unx.-menuop. u-T Jlonckoit I'AY, xad. BulIBP ; coct. M.B. Ky3nenosa, .M. bammnsik,
O.H. Macnak. - DnekrpoH. aaH. - HoBouepkacck, 2017. - )KM/I; PDF; 876 Mb.

3. bammnsk, U.M. Marematuka [Tekct] : yueb. mocoOue ansi CTyA. BCeX Hampai. 3a04. (OPMBI
ob0yuenns / . M. bammsk, O. H. Macnak ; HoBouepk. urx.-menmuop. uH-T [loHckoit 'AY. - HoBouep-
Kacck, 2017. - 190 c. (50 ax3.).

4. bamasik, .M. MartemaTuka [ D1eKTpoHHBIN pecypce] : yued. mocodue uist CTyI. BCEX HaIpaBiL. 3a-
o4. ¢popmel 00yu. / 1. M. bamusik, O. H. Macnak ; HoBouepk. uax.-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. Marematuka [ DneKTpOHHBIH pecypc] : ¢O. 3a1a4 U yIpaKHSHUH [JUIS CTyI. BCex o0pas. Hampasil.
o4. u 3a04. popm o0yu.] B 5 u. U.1 : Jluneitnas u BekTopHas anreOpa, ananuTudeckas reometpus / E. B.
bapeimaukoBa [u ap.] ; HoBouepk. unx.-menuop. uH-T JJonckoit I'AY ; mox pen. 10.C. Poro3unoii. -
DnekTpoH. AaH. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

6. MaTtemartuka [ DIeKTpOHHBIN pecypc] : ¢0. 3a1a4 U yIpaKHEHUH [U1s CTy/I. BceX 00pa3. Hampasil.
04. 1 3204. popMm 00y4.] B 5 u. U.2 : Beegenue B matematuueckuit ananus. [Ipenenst. [IpousBoanas / E.
B. bapeinukosa [u 1p.] ; HoBodepk. nnx.-menunop. ue-T JloHckoit ['AY ; nmox pen. 10.C. Poro3zunoii. -
Hosouepkacck, 2017. - XKM/I; PDF; 3,82 MBb.

7. Maremartuka [ DJeKTpOHHBIN pecypc] : ¢0. 3a1a4 U yrnpaxxHEeHUH [ CTy1. BceX 00pas3. Hampasil.
o4. 1 3204. popm 00yu.] B 5 u. U.3 : UnTerpansHoe ucuncienue / E. B. bapeimnaukosa [u ap.] ; HoBo-
yepK. uHK.-Menuop. uH-T Jlonckoit 'AY ; nox pex. FO.C. Poro3unoii. - OnextpoH. naH. - HoBouepkacck,
2017. - XM/; PDF; 3,06 Mb.

8. Maremaruka [ DIeKTpOHHBIHN pecypc] : ¢0. 3a/1a4 U yIpaKHEHHH [JU1 CTy/. BceX 00pa3. Hampasil.
04. 1 3204. popMm 00y4.] B 5 u. U.4 : Iluddepenunansusie ypasuenus / E. B. bapsinukosa [u np.] ; Ho-
BOYEpK. MHXK.-Mennop. uH-T JJonckoi ['AY ; nox pen. FO.C. Poro3unoii. - DnekTpoH. naH. - HoBouep-
Kacck, 2017. - X)KM/1; PDF; 3,87 Mb.

9. Maremaruka [ DneKTpoHHBIN pecypc] : c0. 3a1a4 U yIpaXHEeHUH [T CTyA. Bcex o0pa3. Hampasdl.
04. 1 3204. popM 00y4.] B 5 4. U.5 : Teopus BeposTHOCTEH 1 MaTeMaTnyeckas cratuctuka / E. B. ba-
pbIlIHUKOBA [1 Ap.] ; HoBouepk. nnxk.-menuop. uH-T Jlonckoi 'AY ; nox pen. F0.C. Poro3unoii. - Oinek-
TpoH. JaH. - HoBouepkacck, 2017. - XKM/{; PDF; 3,87 Mb.
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7. ®OHJIl OHEHOYHBLIX CPEJICTB JJIs1 KOHTPOJISA YCIHEBAEMOCTH U ITPOBE-

JEHUS IIPOMEKYTOUYHOM ATTECTAIIANA OBYUYAIOIIMUXCA IO JTACIHUILIMHE

Jucnunianaa «MaTeMaTHKa» n3ydaeTcs [Ba CEMecTpa.
OrneHOYHBIE CPECTBA ISl KOHTPOJIS YCIIEBAEMOCTH T10 TUCIHITINHE «MaTeMaTHKa
6 | cemecmpe cooeprrcam:
- 1 pacuetHO-rpaduyeckyto paboTy mo teme «JIuHeiHas U BeKTOpHas anredpa. AHaIUTHYECKAs

reomerpusi» (PP Ne 1) (TK?)

10.
11.

12.
13.

- 2 KOHTPOJIbHBIX PaboTHI (TeKymuit koHTpob: TK1 u TK3)
- 1 KOTOKBUYM (IIPOMEKYTOUHBIH KOHTPOJIb: T1K1)
HToroBslii KOHTPOJIb — 3a4eT.
60 || cemecmpe cooeporcam:
- 1 pacuetHO-Tpaduyeckyro padory o Teme «Maremaruueckas crariuctika» (PIPNe 2) (TK4).
- 2 KOHTPOJIbHBIE paboTHI (TeKymuii KOHTpob: TK2 1 TK3)
- | uHIUBHIyaIbHOE TOMallIHee 3aanue (Tekyumii KouTposb: TK1)
- 1 KxouTOKBHYM (TIPOMEKYTOUYHBIH KOHTPOIIB: [1K1)
WTOroBbIN KOHTPOJIb — IK3aMEH.

| CEMECTP

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

. Marpuusl: onpenenenue, pa3mMep MaTpuilbl. PaBeHCTBO MaTpull, BUAbI MaTpull. JIuHeitHble onepanuu

HaJ MaTpullaMHU, UX CBOMCTBa. YMHOKEHHE MaTtpun, €ro CBOMCTBA.

. TpancnionupoBanue Matpun. OOpaTHas MaTpuLa: OIpeJelIeHHe, TeopeMa CyHIECTBOBaHUs, IIPaBUIIO

HaxoxaeHus (N=2).

CucTembl TUHEHHBIX anreOpanyeckux ypaBHEHUI: omlpeseseHHue, peleHe, COBMECTHbIE, HECOBMECT-
HBIC, ONPEIEICHHBIC, HEONPEAEICHHbIE, YKBUBAJICHTHbIE. MaTpUyHas 3alKch KBaAPAaTHBIX CHUCTEM
JUHEHHBIX YpaBHEHUH; pellleHue KBaJpaTHBIX CUCTEM JIMHEHHBIX ypaBHEHHUI C IMOMOIIBI0 00paTHOU
MaTpHLbI.

Onpeaenuteny BTOPOro U TPEThEro Mopsijika (onpeaeieHne, mpaBuia BeIYUCIeHus ). MuHop u anre6-
panyeckoe JonojHeHue. Perenne kBapaTHBIX CUCTEM JIMHEHHBIX ypaBHeHHH 1o popmynam Kpame-
pa.

BexTopsl: onpenenenue, Mmonyinb, HanpasineHue. Knaccudukanus BekTopoB. JIuHeliHble onepanuy HaJl
BekTopamu. KoopnuHate! BekTopa. JInHeiHbIe onepanyuy Hajl BEKTOpaMH B KOOPAUHATHOH Gopme.
CkansipHOe TMPOM3BENEHHUE JBYX BEKTOPOB: OIPEAEICHHE, €ro CBOMCTBA. BbIunciieHHE CKaJIIpHOTrO
IIPOU3BENICHUS B KOOPAMHATHON popMme. MexaHMUeCKUid CMBICIT CKAJISIPHOTO MPOU3BEICHHUS.

. BCKTOpHOG MPOU3BCACHUC NBYX BCKTOPOB: OIIPCACICHUC, CBOMCTBA. Beruncnenue BCKTOPHOT'O IMPOU3-

BE/ICHUS B KOOPAUHATHOM opme. ['eomeTprueckuii 1 MEXaHUYEeCKUH CMBICIBI BEKTOPHOTO MPOU3Be-
JICHUSL.

CMmenraHHOe MPOU3BEACHHUE TPEX BEKTOPOB: OIMpEIeIeHNE, BHIYMCIECHIE B KOOpAUHATHOU dopme. ['eo-
METPUYECKUI CMBICIT CMEILIAHHOTO MPOM3BENIEHUS. Y CJIOBUE KOMIUTAHAPHOCTH TPEX BEKTOPOB.

. OOmiee ypaBHeHue npsiMoit. MccnenoBanue o0Iero ypaBHeHUs MpsiMoil. YpaBHEHHE MPSMOMN C yTiio-

BbIM KOX(pGUIMEHTOM. YpaBHEHHE NPSIMOM, IMPOXOIAIIEH uepe3 3aJaHHYI0 TOYKY B 3aJlaHHOM
HanpaBlieHUU (ypaBHEHHUE IMydyKa MPSMBIX). YpaBHEHHE NPSIMOMU, MPOXOIALIe depe3 /iBe 3aJaHHbIE
TOYKH).

B3aumHOe pacrosio)keHue ByX MpPSMBIX Ha IUIOCKOCTH: YroJl, YCIOBUE MapajlIEIbHOCTH, YCIOBUE
NEePIEeHIUKYISIPHOCTH.

KpuBbie BTOpOro nopsijka: onpeaenenue, oduiee ypaBHeHne BTopoi creneHu. OKpYyKHOCTh: Onpesie-
JIeHHe, KaHOHWYecKoe ypaBHeHHE (BbIBOI). OcoOeHHOCTH OOIIero ypaBHEHUS BTOPOW CTENEHM JUIS
OIpEAEIIEHUS OKPY>KHOCTH.

DIIIUIIC: ONpeieNIeHue, KAHOHUYECKOE YPaBHEHHE, IOCTPOCHHE.

['unepOomna: onpeneneHne, KAHOHUYECKOE YpaBHEHHE. ACUMIITOTHI TUepOoiibl. PaBHOOOUHAS THIIED-
6omna.
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[TapaGomna: ompezenenue, BHIBOJ KaHOHMYECKOTO ypaBHeHUs. Pasnuunblie ¢popMbl mapaboibl, UX Ka-
HOHHMYECKHE ypaBHEHUS, KOOPAUHATHI (POKYCOB, YpaBHEHUS TUPEKTPUC, UEPTEKHU.

Onpenenenne Gynkuun y=f(x), ee 006IacT onpenencHus 1 MHOXKeCTBa 3HadeHuid. CriocoObl 3a1aHus
byHKINN.

[Ipenen dyHkiuu, ero reomeTpuyeckas uHrepnperanus. OQHOCTOpOHHUE Npeaensl GyHKIuu. Teo-
pPEMBI CYIIECTBOBAHUS U €MHCTBEHHOCTH Tpezesnia GyHKIUH.

[Ipenen ¢pyHkuun Ha OECKOHEYHOCTH, OECKOHEUHBIH npeaen PyHKIuU B Touke. [loHsaTus 6eckoHeuHo
MaJIbIX ¥ OECKOHEYHO OONbIIOoN (YHKIHMH M CBA3b MeX1y HUMH. CBOICTBa OECKOHEUHO MAaJIbIX H
OCCKOHEYHO OOJIBIINX (QYHKIIUH.

OcHoBHas TeopeMa Teopuu npeaenoB. Teopemsl o npenenax. [lepBolid 1 BTOpOM crienUalbHbIE Mpe-
JIeITBI, CIICICTBUSI.

Onpenenenne HENPEPHIBHOCTH (PYHKIUHN Y=f(X) B TOUKE U HA MHOXKEeCTBE. TOUYKHM pa3phiBa U UX KJjac-
cudukanusa. HenpepbIBHOCTD 3iieMeHTapHbIX QYHKIMN. ApudmeTnyeckue onepainun HaJl HETPEphIB-
HeiMU GyHKIUIMH. [Ipupamenue aprymenTa u npupaiienne Gynkiuu y=f(x). OnpeneneHue Hemnpe-
PBIBHOCTH (DYHKIIMH HA «A3BIKE TPUPALICHUN.

Omnpenenenne nmpou3BoaHON GyHKIMN y=f(X). O0IIee MpaBuUIo OTHICKAHHS MPOU3BOAHOMN. [ 'eomeTpu-
YEeCKUIl 1 MEXaHUYECKUI CMBICIT TIPOU3BOIHOM.

VYpaBHEeHHUsI KacaTeIbHOW M HOPMaJlU K TUIOCKOCTH KpuBoil. Heobxonumoe ycnoBue nuddepeHnupy-
emoctH. [Ipon3BoaHas COXKHON PYHKINH.

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

BriBon dhopmyn nuddepeHnrpoBanus: y=sinx, y=cosx, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

Huddepennman pynkmun y=f(x), ero cBs3p ¢ npupamenneM pyaxmun. [IpaBuno oteickanus nudde-
penuuana. ['eomerpudeckuii cmbici auddepennnana. MupapuantHocts popmbl nuddepennuana.
[TpousBoaubie U AuddepeHuansl BEICINX MOpaakoB GyHKuu y=f(x). MexaHudeckuii cMbICII BTO-
poit nponsBoaHou. ITpasuno Jlonurass.

Bospacratomue, yOpiBarone (GyHKIUU: onpenesneHus, Bua rpa¢pukoB. Heodbxommmoe ycinoBue Bo3-
pactranus (yOsiBanus) pynkuuu y=f(x). Jloctarounoe ycioBue Bo3pactanus (yObIBaHUS) PYHKITHH.
OnpeneneHue ToOukd Makcumyma (MuHumyMma) Gynkuun y=f(x). HeoOxoaumoe ycnoBue cyiecTBo-
BaHus 3kcTpemyMma ¢yHkiuu y=f(x). Onpenenenue kputudeckol Touku 1-oro poxaa. Jlocrarounsie
YCIIOBUS CYIIECTBOBAaHUS dKcTpemMyMa QyHKiuM y=f(x). [IpaBmiio oTeicKaHMsI HUHTEPBAJIOB MOHOTOH-
HOCTH U SKCTpeMyMOB (pyHKIMHN y=f(X).

Omnpeznenenue BBIMYKIOCTH (BOTHYTOCTH) rpaduka ¢yHkuuu. Heobxonumoe yciaoBue BBITYKIOCTH
(BornyroctH) rpadpuka ¢pyHkuun y=f(x). JloctaTouHble yCIOBHS BBITYKJIOCTH (BOTHYTOCTH) Ipaduka
¢ynakun y=f(x).

Onpenenenue Touku neperuda. HeoOxoaumoe ycrnoBHue cyliecTBOBaHHMsS TOUKM nepernba rpaduka
¢bynkuuu. OnpezneneHne KpUTHUECKOW TOYKM 2-0ro poja JloCTaTouHbIe YCJIOBHS CYIIECTBOBaHMS
TOUKM reperuda rpaduka GyHkuuu. [IpaBuno OTHICKaHHWS MHTEPBAJIOB BBITYKJIOCTH, BOTHYTOCTH H
Touek neperunda rpaguka GyHkun y=f(x).

ACUMINTOTHI KpUBOI: onpejaeneHne, BUIbl ACUMIITOT. YPaBHEHUS BEPTUKAIbHBIX M HAKIOHHBIX
ACHMIITOT.

Tunosoii BapuanT ouJiera miaga caauu 3adera (MK)
no puciuniange «Maremarukay | Kype, 1 cemecTp

|. OT™MeTHTe IpaBWIbLHBII HOMEP 0TBeTa B rpade «BapuaHThl 0TBETOBY

Ne bamn bamn
BOIIPO- COHep)KaHI/IC BOIIpoca BapI/IaHTBI OTBCTOB
ca BoIpoca OTBETa
1 -2 3 4 1) mpsIMOYTONBLHOM
1 Ecmu Matpuna nmeer Buz 5 7 0 2)°T | 2) peyromroii .
3) xBagpaTHOM
OHa SIBJISIETCS .
4) pacmmpeHHOH
Ecnu ucnons3oBate popmynsl Kpamepa mis 1)2 2)-2
HAXOXKJCHUS pEIIeHHUS CUCTEMbl YPaBHEHHH 31 4)-1
’ $+2X =-1 | snauenne x; paso: ’
> 2 .
5x, — 6, =17 P
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Jlansl BekTOpsl @ u b . Yucno, paBHOE Ipous3-

1) BEKTOPHBIM MPOU3BEICHHUEM
2) CKaJSIPHBIM TIPOH3BEICHUEM

3 BEJICHHUIO JIIMH 3THX BEKTOPOB Ha KOCHHYC YT- 1
Jla MEX]Ty HUIMH Ha3bIBACTCS: 3) CMCIIaHHBIM IPOU3BE/ICHACM
4) cyMMOIi BEKTOpOB
Kocunyc yria Mexy Bextopamu a(2—13) u 1) 1 2) 1
4 b(-1;3;2) pasen: 15 7 5
1 1
3) — 3) =
) 14 ) 3
YpaBHeHHE TPAMOH, mpoxoasiieii uepe3 Touky | 1) x+3=0 2) x—3=0
5 A(-3; 2) mapamnensHo ocu abenucce, uMmeer Bua: | 3) y — 2=0 4) y+2=0 2
YpaBHEHHE OKPY>KHOCTH C IICHTPOM B TOYKE 1) (x+5)2 —(y-7)2 =25
C(5; -7) u mpoxosimieii uepe3 Touky M(2; -3) ) )
6 UMeeT BUJI: 2) (x=5)"+(y-7)"=25 1
3) (x+5)%+(y+7)? =25
4) (x-5)%+(y+7)?=25
PesynpTaT BEIUHCIIEHUS IIpeaeiia 3 10 50
pol Caeiss Dg 21 955 95| 2
lim —————— pasen
x>2 2X° —X—6
I'paduk pynkuun y=f(X) umeer Bu: 1) lim f(x)=+400; lim f(x)=0
VA | Torna ogHOCTOPOHHIE x—>3-0 o0
\ : npesensl B Touke x=3 | 2) Xl_'glo f(x)=0; xl—lglo f(x) =—o0
8 : . . 1
\" p DABIRL 3) lim f(x)=3; Ilim f(x)=-
0 : X x—3-0 x—3+0
|r' 4) lim f(x)=400; lim f(x)=-o
x—>3-0 X—3+0
—sin® 1
Ecnu 3amana gynkuust Y =Sin”(In5x), to ee 1) y' =cos’ — 2)
MPOU3BOTHAS UMEET BT 5X
y' = 3sin*(In 5x)
9 ' 5 1 2
3) y'=3sin“(In5x)-cos—
5x
. 1
4) y' =3sin?(In 5x) - cos(In5x) - =
X
Ecimun f”(x) >0 st Bcex x M3 HEKOTOPOro uH- | 1) BorHyras
10 | TepBauna, To f(X) Ha 3TOM HHTEpBane 2) BhITyK1as 1
3) Bo3pacTaeT
4) yObIBaeT
HToro: 15
Il Ha oTaeJbHOM JICTE HAIMIIIMTE OTBETHI HA CJIEAYIOLINE BOMPOCHI.
No bann bann
BO- Coneprkanue Borpoca BOIIPO- | OTBeTa
npoca ca
8 JlaiiTe onpeiesieHne BBIMYKIOCTH M BOrHYyTOCTH rpaduka pynkuun Y=f(X). Crenaiite
yeprexu. CHopMyupyiTe HEOOX0IUMOE YCIOBHE BhIyKIocTH (BorayToctH). Chop- 5
MYJIHPYUTE JOCTATOUHBIC YCIIOBHS BBIMYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIINH
y=Ff(x).
9 2
COs— 5
Hatigute npon3BoaHy0 QyHKIHA: Y = —=
InJ/5x-3
Hroro: 10

Bceero 6a/10B: |

Onenka:

| Hopmnuck

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

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

1. Omnpenenenuie nepooOpazHOM PyHKIMH, JIeMMa O NTepBooOpa3HbIX. OrpeiesieHne HeonpeaeIeHHOTo
MHTErpala, ero reoMeTpuueckuii cmbIci. Teopema cyiiecTBoBanus MHTerpaia. OCHOBHbIE CBOMCTBA HEOIIPEE-
JIEHHOT'O MHTErpajia

2. HHTerpupoBaHue 1O YaCTSIM /I HEONPEEIEHHOTO HHTErpaia: (hopMyIia, OCHOBHBIE CIydau IpuMeHe-
HMA. 3aMEHa [IEPEMEHHOM B HEONIPEIEJICHHOM UHTErpasie, UHTErpUpOBaHNe HppaloHaabHOCTeN. HTerpupo-
BaHUE (PYHKIMH, COZIEPIKAIUX KBAJPATHBIN TPEXUICH.

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

4. MWurerpanbHas cymma. OnpezeneHue onpeeieHHOro HHTerpaia. BeraucieHue onpeiesieHHOro nHre-
rpana o popmyne Herorona-JletiOnuia. ['eoMerpudeckmii 1 MEXaHUUECKUIN CMBICIIBI OTIPEICTICHHOTO MHTE-
rpana. OCHOBHBIE CBOMCTBA OIPEIEICHHOIO MHTETPaa.

5. HurerpupoBaHue no 4acTsiM B OIPEAEICHHOM UHTErpajie. 3aMeHa IEPEMEHHOM B ONPEIeNICHHOM HHTe-
rpaie.

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

7. Juddepennmanpupie ypaBHeHus 1-ro mopsaka (Y 1): ompenencHue, BHIbI 3alIUCH, PEIICHHUE,
HavajpHOe ycioBue. Teopema Komm (cymecTBoBaHME M €IMHCTBEHHOCTH pemieHus auddepeHuab-
HOro ypaBHeHHUs 1-ro nopsaka). Y | ¢ pazaesneHHbIMU U pa3AesoUMMHCS I€PEMEHHbIMU.

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

9. Juddepennmanbupie ypaBHEHHUS 2-T0 TOPSAKA: OMPEICIICHNE, BUBI 3aIMCH, PEIICHUE, HaYallb-
HBIE YCJIOBHUS.

10. OnHoponanbie nuHEHBIE Au(QepeHnalbHbIe YpaBHEHUS 2-TO MOPsIKa: ONpeaesieHUe, CBOM-
cTBO ero pemeHuil. Teopema o cTpykType o0IIero pemeHus OAHOPOIHOro JuHeitHoro nuddepeHmu-
albHBbIE YpaBHEHHUs 2-T0 nopsaka. Teopema o CTpyKType oOIIero pemeHuss HeOJHOPOJHOTO JTMHEHHOTOo
mudepeHnnaIbHble ypaBHEHUS 2-T'0 MOpsIKa.

11. HaxoxaeHnue oO1IeTro pemieHus: OJJHOPOJAHOTO JTUHEHHOTO auddepeHInaibHble YpaBHEHUs 2-T0O
HOpsAZKa C TMOCTOSIHHBIMU KO3((ULMEHTaMH B ClydyasiX, KOrJla KOpHU XapaKTepUCTHUECKOTO YypaBHe-
HUS: a) JeHCTBUTENbHBIC U pa3uyHble; 0) AeWCTBUTENIbHBIEC U PABHBIC;, B) KOMILIEKCHO CONPS’KEHHBIE.

12. Meroa noabopa 4YaCTHOTrO pelIeHUs: HEOJHOPOJAHOTO JIMHEHHOTo aAuddepeHInaibHble YpaBHe-
HUSl 2-TO MOPSIIKA C TIOCTOSTHHBIME KO3(pQHUIIMEHTaMu B CIy4asx, KOT/Ia IpaBasi YacTh YpaBHEHHS MM e-
et Bun: a) f(x) =P n (X) - €%,  b) f(x) =e“* - ( Mcos yx + Nsin yx ).

13. CoObITust. Buasl coObITHIl: TOCTOBEpHBIE, HEBO3MOXHBIE, ciiyyaiiHble. Buabl ciaydaiiHbIX cOOBI-
TUN: HECOBMECTHBIE, COBMECTHBIE, PaBHOBO3MOKHbIE, €JUHCTBEHHO BO3MOKHbIE. [lonHas rpymnma co-
ObITHi. [IpOTHBONOIOKHBIE COOBITHSL.

14. YactoTta. OTHOCUTENIbHAS YacTOTa. KJIACCHMUYECKOE U CTAaTUCTUYECKOE OINpeeIEHUE BEPOSITHO-
CTH.

15. AnreGpa cobsiTuii. Cymma coobiTuil. Teopembl cliokKeHUsI BEPOATHOCTEN HECOBMECTHBIX U COB-
MecTHBIX coObITHH. [Ipon3Benenne coopiTuii. Teopema yMHOKEHHs BEPOSITHOCTEH U ee Clie ICTBHSL.

16. Cnyqaiiaeie BenmuauHbl (CB): muckpetnsie (ICB) n HenpepsiBable (HCB). 3akon pacnpenene-
HUs JUCKPETHOM CIlydaiHOM BeNW4MHBL. Panx pacnpenenenus. MHOroyroiasHuk pacnpeneineHus. OyHk-
nust pacnpenenenuss CB: ompenenenue, rpaduk, cBoiictBa. IlmotHocts pacnpenenennss HCB u ee
CBOMCTBA.

17. Marematuueckoe oxkuganue ICB u HCB: onpenenenue u BerunciaeHus cBoictsa. Jlucnepcus u
CpellHEe KBaJApaTUUECKOE OTKJIOHEHHUE: ONPEEIEHNE U BhIUMCIEHUE; cBolicTBa nucnepcun 1 JCB u
HCB.

18. HekoTtopble cTaHgapTHBIE pacnpeeeHus: OMHOMUAIbHOE, PABHOMEPHOE, HOPMAJILHOE.

19. OcHOBHEBIEC 3a7]a4l MaTeMaTHYEeCKONH CTATUCTHKH. |'eHepaibHas W BHIOOPOYHAs COBOKYITHOCTH.
Bubl BapuanimoHHBIX psiIOB, UX Tpaduueckoe nzodpaxenue. Criocoosl 00pa3zoBaHMs BBIOOPKU.
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20. Iloka3aTenu 1eHTpa paclpeaesneHus: cpeansst BBI0opouHas, Moja, Mmeauana. [lokazarenu Bapu-
allMM CTaTUCTUYECKHUX pacIlpelleIeHUil: SMIUpHYEcKas JUCIIepCus, CpeJHee KBaApaTHIECKOe OTKIOHE-
HUE, Koo punreHT Bapuanuu. ACUMMETPHS U IKCLIECC.

21. TlonsTHE CTATHCTUYECKUX TUIOTE3, oOmiee mpaBmwiIo ux nposepku. Kpurepuii cornacus Ilupco-

2
Ha (1 °).
22. CBoiicTBa BBIOOPOYHBIX OIICHOK: HECMEIIEHHOCTh, COCTOATEIBHOCTD, 3((EKTUBHOCTD.

23. nTepBanbHOE OILEHUBAaHHE HapaMeTpoB. JloBepUTENbHBI HHTEpBal I MAaTeMaTHYECKOTO
OKUJIAHMSI U CPEJIHEro KBapaTUUECKOT0 OTKJIOHEHUs. Bpiuncnenne o0bema BoIOOPKU.

TunoBoii BapuanT OuJiera (Ttecra) nias cpauu 3x3amena (MK)
no qucnuiinHe «Matematuka» 1 kypc, 2 cemecTp

| OT™MeThTe MpaBWILHBII HOMEP 0TBeTa B rpade «BapuaHTbl 0TBETOBY

Bamn Bamn

Ne
Bompoca COZ[ep)KaHI/Ie BOIIpOCa BapI/IaHTLI OTBETOB BO](;[EI;)O- O'I;;e-
. E‘l,j.l]l/l aOCHl(:"BHaCS)[ rgnmer&a MIngeez VBMI(L) e 1) Hi:a#14  2) Hya>14 .
:a=14, To KOHKYpH il MOXeET OBITH
0 . YPHPYIOH 3) Hi:a<l4  4) Hy:a<24
TUIOTE3a
[prMeHnsst GOpMyYITy HHTEMPUPOBAHHUS T10 Ya- 1) e*dx 2) &
2 CTSM K UHTErpal 3x+5)e*dx, 3a U ciexyer 2
pary [(3x+5) YT 3)3x+5 4) (3x+5)dx
[PHHSITh:
OpnHa u3 mepBooOpa3HbIX I (YHKIUA 1) 2+/7-cos3x

sin3x

_°on9% . 2
HUMECT BU: _c7=
3 V7-C0s3x 2) 3 7—cos3x 3
3) %J?—cosBx 4) —2~/7—-c0s3x

®ynkims y=e*XC, +e4xC o SIBIISICTCSI 00- 1) y"—4y'+3y=0
UM pelieHueM TudGepeHInanbHOrO ypaBHe- 2) y"+3y' -4y =0
4 , 1
HHUS: 3) y"—-16y=0
4) y"+4y'=0
[Tomane y 5 ,
3aIITPUXOBAHHOM i y=x~-6x+11 1) s= .[ (x —x° +6x—10)dx
00J1aCTH BBIYHCIISACTCS ¥=X ;
C HOMOLIBIO (hOpMyIIBI: 2) 5= j (x? —6x +10 — x)dx
|
5 l ! 5 2
35 X 3) Szj(x2 —6x+10)dx
2

4) S= j(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)
yuamuiica. Torzna BeposSsTHOCT TOTO, UTO 3TO 13 13

OyJIeT I0HOIIA paBHA

o

Caydaiinble BennuuHbl X 1 Y He3aBUCUMBL. W3-
8 BectHO, uto D[X|=5; D[Y]=4. Torma 1)9 2)19 3)13 4)34 2
D[X Y] paBna

HToro: 15




31

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 IepBooOpa3HbIX. OmnpeeneHre He-
9 OTIpeJICIEHHOTO HHTETpaa, ero TeOMEeTpUIecKuil cMbici. Teopema CyIiecTBOBaHUs 5
MHTETpaJa, CBOMCTBA HEONPEJeIEHHOTO0 HHTErpaa.
10 | Haiimure obmiee pemenne nuddepeHnnaibHoro ypaBHeHus Yy — 2y = 6X* —6X — 2 5
Hroro: 10
Bcero 6a1108B: | Onenka: | Hopnuce

KoHTpoabHas pagoTa CTY/IEHTOB 3204HOI (hOPMBI 00Y4eHUsI

OLleHOYHBIE CPEICTBA Il KOHTPOJISI YCIIEBAEMOCTH MO AMCIUIUIMHE COJIEPXKAT OJIHY KOHTPOJIb-
HYIO0 paloTy, cocTosyto u3 14 3aaanuii, KOTOpble BRIOMPAIOTCS COMIACHO MIK(pa U3 yueOHOro Mocoous
JUISL CTYJIEHTOB 3a04HOM (pOopMBI 00yUEHUSI.

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

[HosHbIi (POHA OLEHOYHBIX CPeICTB, BKIKYAKIMUIA TEKYIIHA KOHTPOJb YCIIEBAEMOCTH H
nepevYeHb KOHTPOJIbHO-U3MepUTeabHbIX MaTepuaoB (KUM) npuBeneH B NpuJio:KeHUH K padouei
nporpamMmme.

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

8.1 OcHoBHas1 IMTEpaTYypa

1. bozomonos, H.B. Marematuka. YueOuuk s 6akanaBpos./H.B. boromosnos, I1.1. CamotineH-
k0. — M.: FOpaiit, 2012. — 396¢. (50 3k3.).

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

3. I'mypman, B.E. Teopus BeposTHOCTEN 1 MaTeMaTHUeCKas CTAaTUCTHKA. Y4el. mocodue ais Oa-
kanaspoB./ B.E. 'mypman. — M.: FOpaiir, 2012. — 479c¢. (100 3x3.).

4. I'mypman, B.E. PykoBOJCTBO K PELICHHIO 331a4 110 TEOPUU BEPOATHOCTEN U MATEMAaTUYECKOU
cratuctuke. Yue0. mocodue s By30B./ B.E. 'mypman. — M.: IOpaiit, 2011. — 404c¢. (50 3k3.).

5. Kenvoepm, M. . BeposTHOCTb M CTaTHCTUKA B PUMepax U 3a/1a4yax [ DIeKTPOHHBIN pecypc].
T. I: OcHOBHBIE MOHATHUS TEOPUH BEpOSTHOCTEN 1 MaTeMaThueckoi ctatuctuku / M., Kensbept, FO.M.
CyxoB H3znanue 2-e, nonosHeHHOE. — DneKTpoH. Jad. — M.: MITHMO, 2010. — pexxum ocryma:
http://www.biblioclub.ru — 25.08.2017.

6. Macnak, O.H. Marematuka. Teopusi MHOXKECTB, SJIEMEHTBI JIOTHKH, JINHEWHAs U BEKTOpHAs alreo-
pa, aHalIMTHYeCKasi TeOMETPUS Ha IJIOCKOCTH U B IPOCTPAHCTBE, AIEMEHTHI TONOJIOTUH [ DJIEKTPOHHBIN pe-
cypce] : yuel. mocoOue amst CTyaA. Bcex Hampasil. [1 kypca 6akanaBpuata] B 6 4. .1/ O. H. Macnak, M. B.
Kysnenosa, 1O. C. Poro3una ; HoBouepk. nnx.-menuop. uH-T Jlonckoit 'AY. - Dnekrpon. naH. - HoBouep-
kacck, 2017. - )KM/JI; PDF; 1,96 MB.

7. Bapvuunurkoea, E.B. Marematuka. Beezienue B Maremaruueckuil ananus, auddepenimansaoe
ucuucienue pyHKIUi 0HOM U HECKOIBKUX NEPEMEHHBIX, MPIIIOKEHUS TU(depeHINaTbHOTO UCUUCIIEHUS
K MCCIIeTIOBAaHUIO (DYHKITUN OJTHOM U HECKOJIBKUX MEPEMEHHBIX [ DIIEKTPOHHBIN pecypc] : yuel. mocodue
JUIS CTYJ. Bcex Hampasil. [ 1 kypca 6akanaBpuara] B 6 u. U.2 / E. B. bapeiunukosa, M. M. bammnsik, O. H.
Macnaxk ; HoBouepk. umxk.-menmuop. uH-T JloHckoi ['AY. - Dnektpon. naH. - HoBouepkacck, 2017. - JKM/I;
PDF; 2,52 MB.

8. bawnsak, H.M. Marematuka. lHTerpanbHoe NcUuCIeHne [ DIeKTpOHHBIN pecypce] : yueO. mo-
cobue 11s CTy. Bcex Hampasil. [ 1 kypca 6akanaBpuata] B 6 4. U.3 / Y. M. bamnsxk, FO. C. Poro3una, M.
B. Ky3nenosa ; HoBouepk. nunx.-menuop. uH-T JJorckoit ['AY. - Dnektpon. naH. - HoBouepkacck, 2017.
- XMJ; PDF; 2,77 Mb.
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9. Ky3neuyoesa, M.B. Marematuka. JluddepeHipanbable ypaBHeHuUs [ DNeKTPOHHBIN pecypce] : yueo.
nocoOwue sl CTy/. BceX Hampasil. [1 kypca OakanaBpuata] B 6 4. U.4 / M. B. Ky3nenona, E. B. bapbianko-
Ba, O. H. Macnak ; HoBouepk. urk.-menuop. uH-T J{oHckoit ['AY. - DnekTpoH. xaH. - HoBouepkacck, 2017. -
KM/JI; PDF; 1,43 Mb.

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

11. Papvuunuxosa, E.B. Marematuka. Yacts I [TekcT]: Kypc nekumii s 6akaaaBpoB BCeX
Hanpasi. / E.B. bapeimankosa, M.B. Kysuenosa, O.H. Macnak ; HoBouepk. nnx.-menuop. uH-T [{oH-
ckoii ['AY. - HoBouepkacck, 2018. - 65 c. (5 3k3.)

12. bapviunuxosa, E.B. Maremaruka Yacte | [DnekTpoHHBIN pecypc]: |: Kypc JeKiui st 6aka-
naBpoB Bcex Hamparil. / E.B. Bapeimaukosa, M.B. Ky3uenosa, O.H. Macnak — DnexTpoH. naH. - HoBo-
yepkacck, 2018. — XKM/I; PDF; 1,05 MB. — Cucrem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat
9. — 3arm. ¢ ’kpaHna.

8.2 JlonosinuTeIbHAS JIMTEPATypa

1. MaTtemaTuka [ DIeKTpOHHBIN pecypc] : ¢0. 3aa4 1 yIpaKHEHHUH [ 17151 CTy/I. BceX o0pa3s.
HampaBil. 04. U 3204. popm 00y4.] B 5 u. U.1 : JIuneiinas u BekTopHas airedpa, aHaJIUTHUYECKas F€OMET-
pus / E. B. bapeinukosa [u ap.] ; HoBouepk. umxk.-menuop. uH-T Jouckoit 'AY ; non pex. FO.C. Poro-
3UHOM. - DIeKTpoH. naH. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

2. Marematuka [D7eKTpOHHBIA pecypc| : ¢0. 3aga4 W yOpakKHEHUH [ CTyA. Bcex oOpas.
HaIpaBJl. 04. ¥ 3a04. popMm 00yu.] B 5 u. U.2 : Beenenue B marematuueckuit ananus. Ilpenensr. [Ipouns-
BoaHas / E. B. bapeimnaukosa [u ap.] ; HoBouepk. umxk.-menmuop. un-T JoHckoit 'AY ; mog pex. 10.C.
Porosunoii. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,82 MB.

3. Maremaruka [ DJIEKTPOHHEIN pecypc] : ¢0. 3a1a4 U YIpaXHSHHH [ U1 CTy1. Bcex oOpa3s.
HampaBll. 04. U 3204. opm 00y4.] B 5 u. U.3 : UnTerpansHoe ucuncnenue / E. B. bapsimHukosa [u ap.] ;
Hosouepk. nrx.-menuop. uH-T Jlonckoii 'AY ; mox pen. FO.C. Poro3unoii. - 3nextpoH. naH. - HoBouep-
kacck, 2017. - )KM/I; PDF; 3,06 MB.

4. MaremaTuka [ DIeKTpOHHBIN pecypc] : ¢0. 3a7a4 U yrpakHEeHHH [ cTy1. Bcex oOpas.
HanpasJil. 04. U 3a04. popm 00y4.] B 5 u. U.4 : [ludpdepenumansusie ypaHenus / E. B. bapsinukosa [u
ap.] ; HoBouepk. nnx.-menuop. uH-T JJouckoi I'AY ; nox pen. }0.C. Porosunoii. - JnexkTpoH. naH. - Ho-
Bouepkacck, 2017. - )KM/1; PDF; 3,87 MB.

5. Maremaruka [ DneKTpoHHBIN pecypc] : cO. 3a1a4 U yrpaKHEHUH [J171s CTy[. Bcex oOpas.
HarpasJy. o4. 1 3a04. opm 00yu.]| B 5 4. U.5 : Teopus BeposiTHOCTEM 1 MaTemaTuueckas ctaTuctuka / E.
B. bapeinukosa [u 1p.] ; HoBodepk. unx.-menunop. uH-T Jlonckoit ['AY ; nmox pen. 10.C. Poro3unoii. -
OnekTpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 3,87 Mb.

6. MatemaTuka. MaTemaTrueckasi CTaTUCTHKA [ DNIEKTPOHHBIN pecypc|: METO/I. YKa3. K BBII. pacy.-
rpad. pabotsl as 6akanaBpoB 1 Kypca ou. popmbl 00yuenust Bcex Harnpasi. / Coct. E.B.bapeiinukosa;
HoBouepk. roc. Menuop. akas., kad. MaTeMaTuki.— DNeKTpoH. 1aH. - HoBouepkacck, 2017.— XKM/I; PDF,;
1,07 MB. — Cucrtem. tpebosanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3ar. ¢ skpana.

7. Bawmnax, H.M. Marematuka [Tekct]: y4e6. mocobue nmns cTyn. 3ao4. (opMbl 00ydY. BCeEX
Hanpasienuit / .M. bammnsk, O.H. Macnak; HoBouepk.uwxk. menuop.ua-T JII'AY. — HoBouepkacck,
2017.—190c. (50 nk3.)

8. Bawnak, H.M. Matematuka [DneKTpoHHBII pecypc]: yued. mocodue anst cTy. 3a09. (OpMBI
o0yu. Bcex Hanpasinenuii / .M. bamnsk, O.H. Macnak; HoBouepk.umx. mennop.mH-T. — HoBouepkacck,
2017. — DnektpoH. naH.- HoBouepkacck, 2017. — XKM/I; PDF; 4,3 Mb. — Cucrem. TpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ari. ¢ skpaHna.

9. Marematuka. JIuneiiHas 1 BeKTOpHas anredpa. AHaIUTHYeCKas reoMeTpus [DIeKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BhIIN. pacd.-rpad. paboTsl 1js 6akanaBpoB [ kypca o4d. hopmbl 00yd. BCeX HAIIPaBII.
/ HoBouepk. unx.-memuop. uH-T JJonckonr ['AY, xad. BulIBP ; coct. M.B. Ky3nenona, 1.M. bamusik,
O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - 2KM/I; PDF; 876 Mb.
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8.3 Ilepedennb pecypcoB HHGpOPMAIMOHHO-TEJEKOMMYHUKAIIHOHHOI ceTn «HTepHeT», HeoOX0aU-

MBIX 1JII OCBOCHUA TUCIHHUIIINHBI

HaunMeHoBaHue pecypca

Pesxxum gocryna

CnpaBouHo-uHpOpMaIMOHHAs cucTeMa «Bukurie-
TS

https://ru.wikipedia.org/wiki/Bpicmasi_mMaTeMaTnka

Bricmas maremaTuka JJI1 3a09YHHUKOB

http://www.mathprofi.ru/

OdunmanbHbIid CalT MUHUCTEPCTBA MPUPOTHBIX
pecypcoB 1 skostoruu Poccuiickon denepanumn

https://www.mnr.gov.ru/

HNudopmanmonno-npaosoii noprast TAPAHT.PY

http://www.garant.ru/

Cnpasounast cuctema KoncynpranT [Timroc

http://www.consultant.ru/

8.4 Meroanueckne YKazanus 1Jist oﬁyqamumxca 10 OCBOCHHUIO JTHUCHHUIIINHBI

1. Tlonoxenwue o Tekyiei arrecranuu odydaronmxcsi B HUMU [ITAY [DneKTpOHHBIN pecypc| (BBeaeHO
B JciicTBUe mpuka3oM aupekropa Nell19 ot 14 wmrons 2015 r.) / HoBouepk. umxk.-menuop. uH-T Jonckoit [AY.-
Onexrpon. aan.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su.

2. TunoBsle GOPMBI THUTYJIBHBIX JIMCTOB TEKCTOBOW JOKYMEHTALIUH, BBIIIOJIHAEMOH CTYICHTaMH B y4eOHOM
nporiecce [INEKTpOoHHBINA pecypc]| / HoBouepk. urx.-menuop. uH-T JoHckoit ['AY.-Onektpon. aan.- HoBouep-

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

8.5 Ilepeyenb MH(POPMANMOHHBIX TEXHOJOTHI MCHOJb3yeMbIX MPH OCYIIECTBJIEHUH 00pa30BaTelib-
HOI0 mpouecca, IPOrpaMMHOro odecnedeHusi 1 HHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, JJIsl OCBOCHHS 00y-

YaROIMUMHUCH TUCIUIIJIMHBI

HaumeHoBaHue pecypca

PexBH3UTHI 10TOBOpPa

000 «HexkcMenunay

Horosop Ne 010-01/18 06 oka3za-
HUHM WHPOPMAITMOHHBIX YCIIYT OT
16.01.2018 r.mo 19.01.2019 1.

000 «HekcMenunay

Horosop Ne 008-01/2017 o6 oka-
3aHUM WHPOPMAITUOHHBIX YCIIYT OT
19.01.2017 r.mo 10.01.2018 r.

000 «M3nmarenscTBo Jlauep)»

Horosop Nel Ha okazaHume yciyr
[0 TPENOCTABICHUIO JOCTyHa K
3JIEKTPOHHBIM U3aHUSM ~ OT

17.02.2017 r.mo 20.02.2018 r.

00O «M3narenscTBo JIaub»

Horosop Ne p08/11 Ha okazanue
YCIYT TIO TPEIOCTAaBICHUIO JI0-
CTyla K 2JICKTPOHHBIM H3JaHUSIM
o1 30.11.2017 r.mo 31.12.2025 r.

000 «M3narenscTBo JIaHb)

HoroBop Ne 557 Ha okxa3zaHue
YCIOyr MO TPEAOCTaBICHUIO JO-
CTyla K 2JICKTPOHHBIM H3JJaHUSAM
ot 19.05.2017 r. mo 18.05.2018 r.

000 «M3narenscTBo JIaHb)

Horosop Ne 2 Ha okazaHue yciyr
10 NPEAOCTABICHUIO 1OCTyNa K
SJICKTPOHHBIM U3JaHHUAM OT

15.02.2018 r.no 14.02.2019 .

000 «M3narensctBo Jlanpy»

HoroBop Ne 487 Ha oka3zaHue
YCIYr TO TPENOCTABICHUIO [10-
CTyIa K AJIEKTPOHHBIM U3JaHUSIM
ot 16.05.2018 r.mo 15.05.2019 r.



https://ru.wikipedia.org/wiki/Высшая_математика
http://www.garant.ru/
http://www.consultant.ru/
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IlepedyeHb JMIEH3HOHHOTO TPOrPAMMHOIO O0ecreYeHus!

PexBU3MTHI MOATBEPKIAKO-
1Iero JOKyMeHTa

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)

CyOnMIeH3uOHHBIN 10roBOp Ne
Tr000131808 ot 19.12.2016 1.
AO «CodrJlaiin Tpeitn» (c
19.12.2016 1. mo 29.12.2017 r.)
CyOnMIeH31OHHBIN 10roBOp Ne
Tr000131826 ot 20.12.2016 1.
AO «CodrJlaiin Tpeitn» (c
20.12.2016 r. mo 29.12.2017 1.)
CyOnMIeH31OHHBIN 10roBOp Ne
Tr000131837 or 21.12.2016 1.
AO «CodrJlaiin Tpeitn» (c
21.12.2016 1. mo 29.12.2017 r.)
CyOnuneH3noHHbIN 10roBOp Ne
Tr000131849 ot 23.12.2016 1.
AO «CodtJlaitn Tpeita» (c
23.12.2016 1. mo 29.12.2017 r.)
CybnuneH3noHHbIN A0roBOp No
Tr000131856 or 26.12.2016 1.
AO «CodtJlaitn Tpeita» (c
26.12.2016 1. mo 29.12.2017 r.)
Cy0nuneH3noHHbIN 10roBOp Ne
Tr000131864 ot 27.12.2016 1.
AO «CodtJlaitn Tpeitn» (c
27.12.2016 1. mo 29.12.2017 r.)
CyOnuneH3noHHbIN 10roBOp Ne
58544/PHJ14588 ot 28.11.2017
r. AO «CodrJlaitn Tpeitn» (c
30.12.2017 r. mo 31.12.2018 r.)
CyOnuieH3uoHHbIH J0roBop Ne
58547/PHJ14588 ot 28.11.2017
r. AO «CodrJlaitn Tpeitn» (¢
30.12.2017 r. mo 31.12.2018 r.)

[TporpammMHas cucrema st 0OHapyKEHUsI TEKCTOBBIX 3aMMCTBOBA-
HUM B y4eOHBIX U HAy4YHBIX paboTax «AHTuiuiaruatr. BY3» (untep-
HET-BEpCHUs);

Monayns «IIporpaMMHBIN KOMIUIEKC TOMCKA TEKCTOBBIX 3aUMCTBO-
BaHUI B OTKPBITBIX UICTOUHUKAX CETH UHTEPHET»

JInnensnonnsiit norosop Ne 41
o1 20.01.2017 r. 3AO «AHTH-
[Tnaruat» (c 19.02.2017 r. mo
18.02.2018 1.).

JInnensuonnslil norosop Ne 717
o1 09.01.2018 . 3AO «AHTH-
[Tnaruar» (¢ 09.01.2018 r. o
09.01.2019 1.).
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9. OINMMCAHHE MATEPHAJIBHO-TEXHHUYECKOI BA3bl, HEOBXOAUMOIM JL1s1
OCYHIECTBJIEHHWS OBPAZOBATEJILHOI'O NPOLLECCA 11O AHCHNIUIMHE

JIRIHONHBIE JANAMUA NPOGOOAMER ¢ AYOUMOPURX OO0 NONLIOBANUR, OCHAUENNBLY Cnelu-
QILHON MEGEABIO, QOCKOM, N WLN., NPU HEOOXOOUMOCHTIU QYOUMOPUR OCHAWGEMER NEPEHOCHBIME MYALMI~
MEOUTINGIMU CPEOCBAMU (IKPAH, NPOCKMOP, AKYCIMuYeckas cuemema); ayo.228.

Hpakmuseckue 3auamua NPOBOAATCH B CHEUHATHZHPOBAHHBIX 8y IHTOPHAX:

aya. 2408 ma 36 nocagounsix mect: | palowee mecto npenojgaparens: aocka; yueOHoO-
HALBLILE OCOOHN (IEMOHCTPAUHOHHBIE TUIAKATH), AMAAKTHUCCKNE MATEPHAILI MO Temam: y4eOHo-
METOAHHECKHE NOCOOHA; YCPTEKRHBIC HHCTPYMEHTEL
aya. 2401 (una 25 nocagoMubix MECT) ¢ BBINOAOM B CETh - YKOMNACKTOBAHO CHCUHAINIHPOBAH-
HOF MEBEIBIO | TEXHHYECKUMH CPeACTBAMH 00YHeHHS, CHYKALMMYU U1 npejacTasiesns uHdopmalun
ayantopii: komnbtotep Imango Flex -9 wrr.. Mountop 177" K: Komnstorep Imango Flex - lurr.: Mo-
airop 197 IKK-1 wr.: Tpunrep Canon FC — 228 — 1wt Mepenocuoit oxpan ( Dinon Tripol MW 2.2y *
2.2 m). HoviOyk Samsung R720-FS-02 u npoexrop Aser X1261-1 wr
OByYaIoLHecs U3 YHCIAd JIHLL ¢ ONPAHHYECHHBIMH BO3MOKHOCTAMH 310p0OBbA 00CCHCUEHDI NeYaT-

HBIMH B (WTH) 2AKTPOHHLIMU 00PA30BATEILHBIMK pecypcaMi B (hopMax, alanTHPOBAHHBIX K OrpaHuve-
HHSIM HX 310POBbA.

10. OCOBEHHOCTH OPFAHM3AIIMH OBPABOBATEJALHOI'O NMPOHECCA 1O
JUCHHTIIIHHE U HHBAJIHIOB B JIHIL C OFPAHHYEHHBIMH BO3MOZKHOCTSIMH

Cozxepxanne MCUHILTHHBL # YCAOBHS OPraHu3aini o0YHCHHs s ODYMalOLHXCA ¢ OrpaHuyeH-
HLIMH BOIMOMKHOCTAMY 3A0POBbS H HHBANHIOB KOPPEKTHPYIOTCH N1PH HATHYMN TakuxX 00YHQIOLNXCs B
COOTBETCTBIN € MHAMBIAYANLHON NPOrpaMMoll peabuanTailinm HHBAINAA, & TaK /K¢ MCTOAHYCCKHMH pe-
KOMEHAQLUAMI [0 Opranu3aiiny o8pazoBaTe/IbHOIO Mpouecea At 00yuenns HHBRAHI0B W ANIL ¢ Orpa-
HUYEHHLIMH BOIMOMKHOCTAMIL 3JI0POBLA B 00PA30BATEALHBIX OPraHu3aLnAN BhICIIEro obpasosanus (Y18,
Munobpuayss Poccun 08.04.2014 NeAK-44-05 sn), [Nonoxennem 0 METOANKE CUEHKH CTENCHH BO3-
MOJKHOCTH BKIOUEHHA JIKIL ¢ OFPAHHYEHHBIMHE BOIMOKHOCTAMM 310POBLA 1 HHBAMHAOB B 001wl 0bpa-
wpmarenuinil nporece (HUMH. 2015); [Monomennem 06 obyUeHItK JHIL ¢ OrPAHHHEHHBIMH BOIMOKHO-
CTAMN JOPOBLA M HHBAMHAOB B HOBOUCPKACCKOM HHIKEHEpHO-MenuopatnBHOM uHeTuTyTe (HHUMHU,
2015).

JlonoaHenus 1 WIMEHEH NS OIODPEeHL! Ha 3ac

snanin xadeapu «28 0 P 20_12.-_) /4/) ~f
_@ﬁu«. K7,

@110

3ageay o sapeapoi

piecennie wivenenns yreepaaio: @Y% 09 20/2r.
> 7 Kp yraeaen CH.
C /(u:mucu =

Jlexan dakyasrera
Y wno)
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11. TOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pa6ouyro nporpammy Ha 2018 - 2019 y4eOHbIi 1O BHOCATCS CISAYIOMNE U3MEHEHUS— OOHOB-
JICHO M aKTyaJIM3UPOBAHO COAEPIKaHUE CIECTYIOIIUX Pa3/IeioB U MOApa3AeoB paboyei mporpaMmal:

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

1. Metoauyeckue peKOMEHAALMU IO OPTraHU3allMd CaMOCTOSITENIbHON paboThl OOydaroluxcs B
HUMU AI'AY [DnextpoHHblit pecypc] : (BBen. B aeiicTBue npukazoM aupektopa Nel06 ot 19 urons
2015r.) / HoBouepk. unx.-menuop. uH-T JJorckoit ['AY.-Dnexkrpon. gaH.- HoBouepkacck, 2015.- Pexxum
noctyna: http://www.ngma.su.

2. Maremaruka. JIuHeitHas M BEeKTOpHas anreOpa. AHATUTHYECKas reoMeTpusi [DIEKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BHIIL. pacd.-rpad. padoTsl 1yist OakanaBpoB I kypca o4. popmbl 00yd. BceX HAMpasi.
/ HoBouepk. unx.-menuop. uH-T Jouckoit 'AY, xad. BulIBP ; coct. M.B. Ky3nenosa, .M. bamnsik,
O.H. Macnak. - DnekrpoH. aaH. - HoBouepkacck, 2017. - )KM/I; PDF; 876 Mb.

3. bammnsk, U.M. Marematuka [Tekct] : yueb. mocoOue ansi CTyA. BCeX Hampai. 3a04. (OPMBI
ob0yuenns / . M. bammsk, O. H. Macnak ; HoBouepk. nnx.-menmuop. uH-T JloHckoit 'AY. - HoBouep-
Kacck, 2017. - 190 c. (50 ax3.).

4. bamnsik, U.M. Martematuka [ D1eKTpoHHBIN pecypc| : yueb. mocodue s CTy/I. BCEX HalpaBil. 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. MaremaTuka [ D1eKTpOHHBINA pecypc] : ¢0. 3a1a4 ¥ yIpaKHSHHUH |71 CTyI. BCeX 00pas3. Hampas.
o4. u 3a04. popm o0yu.] B 5 u. U.1 : Jluneitnas u BekropHas anreOpa, ananutuueckas reometpus / E. B.
bapeimaukoBa [u ap.] ; HoBouepk. unx.-menuop. uH-T JJonckoit I'AY ; mox pen. 10.C. Poro3unoii. -
DnekTpoH. AaH. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

6. Maremartuka [ DIEeKTpOHHBIHN pecypc] : ¢0. 3a1a4 U ynpaxxHeHUH [U1st CTy/I. BceX 00pa3. Hampasil.
04. 1 3204. popMm 00y4.] B 5 u. U.2 : Beeaenue B matematuueckuit ananus. [Ipenenst. [IpousBoanas / E.
B. bapeinukosa [u 1p.] ; HoBodepk. nnx.-menunop. ue-T JloHckoit ['AY ; nmox pen. 10.C. Poro3zunoii. -
Hosouepkacck, 2017. - XKM/I; PDF; 3,82 MB.

7. Marematuka [ D71eKTpOHHBIN pecypc] : ¢0. 3a/1a4 ¥ yrpaxHEHUH [J1 CTyI. Bcex 00pas3. Hampasil.
o4. 1 3204. popm 00yu.] B 5 u. U.3 : UnTerpansHoe ucuncienue / E. B. bapeimnaukosa [u ap.] ; HoBo-
yepK. uHK.-Menuop. uH-T Jlonckoit 'AY ; nox pea. FO.C. Poro3unoii. - OnektpoH. aaH. - HoBouepkacck,
2017. - XM/; PDF; 3,06 Mb.

8. Maremaruka [ DNeKTpOHHBIHN pecypc] : ¢0. 3a1a4 U ynpaxxHeHHH [ CTyJ. Bcex o0pa3. Hampasdl.
04. 1 3204. popMm 00y4.] B 5 u. U.4 : Iluddepenunansusie ypasuenus / E. B. bapsimaukosa [u ap.] ; Ho-
BOUYEpK. MHXK.-Menuop. uH-T JJonckoi ['AY ; nox pen. FO.C. Poro3unoii. - DnekTpoH. naH. - HoBouep-
Kacck, 2017. - X)KM/1; PDF; 3,87 Mb.

9. Maremaruka [ DNEeKTPOHHBIN pecypc] : ¢0. 3a1a4 U ynpaXHEHHH [ CTy/. Bcex o0pa3. Hampasi.
0d4. 1 3204. popMm 00y4.] B 5 4. U.5 : Teopust BeposTHOCTEH 1 MaTeMaTuueckas craructuka / E. B. ba-
pbIlIHUKOBA [1 Ap.] ; HoBouepk. nnxk.-menuop. uH-T Jlonckoi 'AY ; nox pen. F0.C. Poro3unoii. - Oinek-
TpoH. JaH. - HoBouepkacck, 2017. - XKM/{; PDF; 3,87 Mb.



http://www.ngma.su/
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7. ®OHJI OHEHOYHBLIX CPEJCTB JIJIs1 KOHTPOJISA YCIIEBAEMOCTH U ITPOBE-

JEHUS IIPOMEKYTOUYHOM ATTECTAIIANA OBYUYAIOIIMUXCA IO JTACIHUILIMHE

Jucnunianaa «MaTeMaTHKa» n3ydaeTcs [Ba CEMecTpa.
OrneHOYHBIE CPECTBA ISl KOHTPOJIS YCIIEBAEMOCTH T10 TUCIHITINHE «MaTeMaTHKa
6 | cemecmpe cooeprrcam:
- 1 pacuetHO-Tpaduyeckyro paboTy 1o Teme «JIuHeiHas u BeKTopHas anredpa. AHaIUTHYECKas

reomerpusi» (PP Ne 1) (TK?)

10.
11.

12.
13.

- 2 KOHTPOJIbHBIX PaboTHI (TeKymuit koHTpob: TK1 u TK3)
- 1 KOTOKBUYM (IIPOMEKYTOUHBIH KOHTPOJIb: T1K1)
HToroBslii KOHTPOJIb — 3a4eT.
60 || cemecmpe cooeporcam:
- 1 pacuetHO-Tpaduyeckyro padory o Teme «Maremaruueckas crariuctika» (PIPNe 2) (TK4).
- 2 KOHTPOJIbHBIE paboTHI (TeKymuii KOHTpob: TK2 1 TK3)
- | uHIUBHIyaIbHOE TOMallIHee 3aanue (TeKkyumit KoHTposb: TK1)
- 1 KoUTOKBHYM (TIPOMEKYTOUYHBIH KOHTPOIIb: [1K1)
WTOroBbIN KOHTPOJIb — IK3aMEH.

| CEMECTP

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

. Marpuiipl: onpeneneHue, pasmep MaTpulbl. PaBeHCTBO MaTpull, BUAbI MaTpull. JIMHEHHbIE oniepanuu

HaJl MaTpULIAMU, UX CBOKWCTBA. Y MHOKEHHE MATpPUL, €r0 CBOMCTBA.

. TpaHCHOHI/IpOBaHI/Ie MaTpui. O6paTHa$1 MaTpuna: ONpeAcCICHHUE, TCOpCMa CYIICCTBOBAHUA, IIPABUIIO

HaxoxacHus (N=2).

CucreMbl TMHEMHBIX aNreOpandeckux ypaBHEHUI: OIpe/eleHHe, PEeLIeHHE, COBMECTHbIE, HECOBMECT-
HbIE, ONPEIEICHHBIE, HEONPEIEICHHbIE, YKBUBAJICHTHbIE. MaTpuyHas 3anKch KBAJPATHBIX CHCTEM
JUHEWHBIX YpaBHEHMI; pellleHne KBaJpaTHBIX CUCTEM JIMHEHHBIX YpaBHEHHH C MOMOIIbI0 0OpaTHOM
MaTpHULIBI.

Onpenenurenu BTOPOro U TPEThEro MopsaKa (onpeeseHue, paBuiia BeIYUCIeHNs). MuHop u anre6-
paudeckoe JonoiaHeHue. Pelienue kBajpaTHBIX CUCTEM JIMHEHHBIX ypaBHEeHUH 1o popmynam Kpame-
pa.

Bekropsl: onpenenenue, Moaynb, Hanpasnenue. Kiaccuduxanus BekTopos. JIMHelHbIE onepaliuy HaJ
BekTopamu. KoopauHate! BekTopa. JInHeliHble onepauu HaJl BEKTOpaMU B KOOPJUHATHON GopMme.
CkaysipHOE TIPOU3BEJEHUE IBYX BEKTOPOB: ONPEIEIIEHUE, €r0 CBOWCTBA. BhIYMCIIEHHE CKAISPHOIO
IPOM3BEACHUS B KOOPAUHATHOU (popme. MeXaHNUeCKUI CMBICI CKaJIIPHOTO MPOU3BEICHHSL.

. BexkTopHOE npoun3BeneHne JByX BEKTOPOB: ONPECIICHUE, CBOMCTBA. BrIuncieHne BEKTOPHOTO MPOM3-

BEJICHUS B KOOpAUHATHOU dopMme. ['eomeTpruueckuil 1 MEXaHUYECKUIN CMBICIBI BEKTOPHOTO MTPOU3BE-
JICHUS.

CwMerIanHoOe NMPOU3BECHUE TPEX BEKTOPOB: OIpeJIeNIEHUE, BBIYUCICHNE B KOOpAUHATHOU (opme. ['eo-
METPUYECKUH CMBICIT CMEIIAHHOTO IIPOM3BENICHNS. Y CJIOBHE KOMIUTAHAPHOCTH TPEX BEKTOPOB.

. O6mee ypaBHeHnue npsimoil. MccnenoBanue o0mero ypaBHeHUsI IPSIMOW. Y paBHEHHE MPSMOU C YTIIO-

BBIM KOX(PQUIIMEHTOM. YpaBHEHHE NPSIMON, MPOXOIAIIeH uepe3 3aJaHHyH0 TOYKY B 3aJlaHHOM
HamnpaBlieHUU (ypaBHEHHUE IMydYKa MPSMBIX). YpaBHEHHE NPSIMOM, MPOXOAIICH uepe3 1Be 3aJaHHbIe
TOYKH).

B3aumHoe pacrnoniokeHre AByX MpPsIMBIX Ha IUIOCKOCTH: YToJl, YCIOBHE MapajieIbHOCTH, YCIOBUE
NepHEHANKYISIPHOCTH.

KpuBbie BTOpOro mopsiaka: onpeaenenue, oodiee ypaBHeHne BTOpoi cteneHn. OKpYKHOCTh: Ompeie-
JIeHWe, KaHOHMYECKOe ypaBHeHHUE (BBIBOI). OCOOCHHOCTH OOIIETO0 ypaBHEHHWs BTOPOW CTETICHH IS
orpezeNieHus: OKPY>KHOCTH.

DIIUIC: oNpeieNieHne, KAHOHUYECKOE YPaBHEHHE, IOCTPOCHHE.

['unepbona: onpeneneHue, KAHOHUYECKOE ypaBHEHUE. ACUMITOTHI Tunepoobl. PaBHOOOYHAs THIep-
6o:ma.



14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
. IlponsBoHast PyHKIIMH 3aJaHHOH MapaMeTPUIECKH U HESIBHO.
25.
26.
27.

28.

29.

30.

31.
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[TapaGomna: ompezenenue, BHIBOJ KaHOHMYECKOrO ypaBHeHUs. Pasnuunbie Gopmbl mapabosibl, UX Ka-
HOHHMYECKHE ypaBHEHUS, KOOPAUHATHI (POKYCOB, YpaBHEHUS TUPEKTPUC, UEPTEKHU.

Onpenenenne Gynkuun y=f(x), ee 006IacT onpenencHus 1 MHOXKeCTBa 3HadeHuid. CriocoObl 3a1aHus
byHKINN.

[Ipenen ¢yHkiuu, ero reomeTpuyeckas unrepnperanus. OgHocTopoHHHE npeaensl GyHKuu. Teo-
pPEMBI CYIIECTBOBAHUS U €MHCTBEHHOCTH Tpezesnia GyHKIUH.

[Ipenen ¢pyHkuun Ha OECKOHEYHOCTH, OECKOHEUHBIH npeaen PyHKIuU B Touke. [loHsaTus 6eckoHeuHo
MaJIbIX ¥ OECKOHEYHO OOJbIIoi (YHKIMH M CBA3b MEXIy HUMH. CBoicTBa OECKOHEYHO MasbIX U
OCCKOHEYHO OOJIBIINX (QYHKIIUH.

OcHoBHas TeopeMa Teopuu npeaenoB. Teopemsl o npenenax. [lepBolid 1 BTOpOM crienUalbHbIE Mpe-
JIeITBI, CIICICTBUSI.

Onpenenenne HENPEPHIBHOCTH (PYHKIUHN Y=f(X) B TOUKE U HA MHOXKEeCTBE. TOUYKHM pa3phiBa U UX KIac-
cudukanusa. HenpepbIBHOCTD 3iieMeHTapHbIX (QYHKIUI. ApudMeTnuecKkre onepanun HaJl HepephiB-
HeiMU GyHKIUIMH. [Ipupamenue aprymenTa u npupaiienne Gynkiuu y=f(x). OnpeneneHue Hemnpe-
PBIBHOCTH (DYHKIIMH Ha «SI3BIKE MPUPALCHUI.

Omnpenenenne nmpou3BoaHON GyHKIMN y=f(X). O0IIee MpaBUIIO OTHICKAHUS MPOU3BOIHON. ['eomeTpu-
YEeCKUIl 1 MEXaHUYECKUI CMBICIT TIPOU3BOIHOM.

VYpaBHEeHHUsI KacaTeIbHOW M HOPMaJlU K TUIOCKOCTH KpuBoil. Heobxonumoe ycnoBue nuddepeHnupy-
emoctH. [Ipon3BoaHas COXKHON PYHKINH.

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

BriBon dhopmyn nuddepeHrpoBaHus: y=sinx, y=cosx, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

Huddepennman pynkmun y=f(x), ero cBs3p ¢ npupamenneM pyaxmun. [IpaBuno oteickanus nudde-
penuuana. ['eomerpuueckuii cmbici auddepennnana. Mupapuantaocts Gpopmsl auddepennuana.
[TpousBoaubie U AuddepeHuansl BEICINX MOpaakoB GyHKuu y=f(x). MexaHudeckuii cMbICII BTO-
poit nponsBoaHou. ITpasuno Jlonurass.

Bospacratomue, yOpiBaronie GyHKIUU: onpeneseHus, Bua rpa¢pukoB. Heobxommumoe yciaoBue BO3-
pacranus (yOsiBanus) pynkuuu y=f(x). Jloctatounoe ycioBue Bo3pacTanus (yObIBaHUS) PYHKITHH.
OnpeneneHue ToOukd Makcumyma (MuHumyMma) Gynkuun y=f(x). HeoOxoaumoe ycnoBue cyiecTBo-
BaHus 3kcTpemyMma QyHkiuu y=f(x). Onpenenenue kputudeckol Touku 1-oro poxa. Jlocrarounsie
YCIIOBUS CYIIECTBOBAHUSI SKcTpeMyMa QyHKIMHN y=f(x). [IpaBuio oTeicKkaHHsI UHTEPBAJIOB MOHOTOH-
HOCTH U SKCTpeMyMOB (pyHKIMHN y=f(X).

Omnpeznenenue BBIMYKIOCTH (BOTHYTOCTH) rpaduka ¢yHkuuu. Heobxonumoe yciaoBue BBITYKIOCTH
(BornyroctH) rpadpuka ¢pyHknuu y=f(x). JloctaTouHble yCI0BUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka
¢ynakun y=f(x).

Onpenenenue Touku neperuda. HeoOxoaumoe ycrnoBHue cyliecTBOBaHHMsS TOUKM nepernba rpaduka
¢bynkuuu. OnpezneneHne KpUTHUECKOW TOYKM 2-0ro poja JloCTaTouHbIe YCJIOBHS CYIIECTBOBaHMS
Touku nepernda rpaduka QyHkiun. [IpaBuio OTHICKaHWS WHTEPBAJIOB BBHITYKJIOCTH, BOTHYTOCTH H
Touek neperunda rpaguka GyHkun y=f(x).

ACUMINTOTHI KpUBOI: onpejaeneHne, BUIbl ACUMIITOT. YPaBHEHUS BEPTUKAIbHBIX M HAKIOHHBIX
ACHMIITOT.

Tunosoii BapuanT ouJiera miaga caauu 3adera (MK)
no puciuniange «Maremarukay | Kype, 1 cemecTp

|. OT™MeTHTe IpaBWIbLHBII HOMEP 0TBeTa B rpade «BapuaHThl 0TBETOBY

Ne bamn bamn
BOIIPO- COHep)KaHI/IC BOIIpoca BapI/IaHTBI OTBCTOB
ca BoIpoca OTBETa
1 -2 3 4 1) mpsIMOYTONLHOM
1 Ecmu Matpuna nmeer Buz 5 7 0 2)°T | 2) peyromroii .
3) xBagpaTHOM
OHa SIBJISIETCS .
4) pacmmpeHHOH
Ecnu ucnons3oBate popmynsl Kpamepa mis 1)2 2)-2
HAXOXKJCHUS pEIIeHHUS CUCTEMbl YPaBHEHHH 31 4)-1
’ $+2X =-1 | snauenne x; paso: ’
> 2 .
5x, — 6, =17 P
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Jlansl BekTOpsl @ u b . Yucno, paBHOE Ipous3-

1) BEKTOPHBIM MPOU3BEICHHUEM
2) CKaJSIPHBIM TIPOH3BEICHUEM

3 BEJICHHUIO JIIMH 3THX BEKTOPOB Ha KOCHHYC YT- 1
Jla MEX]Ty HUIMH Ha3bIBACTCS: 3) CMCIIaHHBIM IPOU3BE/ICHACM
4) cyMMOIi BEKTOpOB
Kocunyc yria mexy Bextopamu a(2—13) u 1) 1 2) 1
4 b(-1;3;2) pasen: 15 7 5
1 1
3) — 3) =
) 14 ) 3
YpaBHeHHE TPAMOH, mpoxoasiieii uepe3 Touky | 1) x+3=0 2) x—3=0
5 A(-3; 2) mapamnensHo ocu abenucce, umeer Bux: | 3) y — 2=0 4) y+2=0 2
YpaBHEHHE OKPY>KHOCTH C IICHTPOM B TOYKE 1) (x+5)2 —(y-7)2 =25
C(5; -7) u mpoxosimieii uepe3 Touky M(2; -3) ) )
6 UMeeT BUJI: 2) (x=5)"+(y-7)"=25 1
3) (x+5)%+(y+7)? =25
4) (x-5)%+(y+7)?=25
PesynpTaT BEIUHCIIEHUS IIpeaeiia 3 10 50
pol Caeiss Dg 21 955 95| 2
lim —————— pasen
x>2 2X° —X—6
I'paduk pynkuun y=f(X) umeer Bu: 1) lim f(x)=+400; lim f(x)=0
VA | Torna ogHOCTOPOHHE x—>3-0 o0
\ : npesensl B Touke x=3 | 2) Xl_'glo f(x)=0; xl—lglo f(x) =—o0
8 : . . 1
\" p DABIRL 3) lim f(x)=3; Ilim f(x)=-
0 : X x—3-0 x—3+0
|r' 4) lim f(x)=400; lim f(x)=-o
x—>3-0 X—3+0
—sin® 1
Ecnu 3amana gynkuust Y =Sin”(In5x), to ee 1)y =cos® = 2)
MPOU3BOTHAS UMEET BT 5X
y' = 3sin*(In 5x)
9 ' 5 1 2
3) y'=3sin“(In5x)-cos—
5x
. 1
4) y' =3sin?(In 5x) - cos(In5x) - =
X
Ecimun f”(x) >0 st Bcex x M3 HEKOTOPOro uH- | 1) BorHyras
10 | TepBauna, To f(X) Ha 3TOM HHTEpBane 2) BhITyK1as 1
3) Bo3pacTaeT
4) yObIBaeT
HToro: 15
Il Ha oT1eJ1bHOM JIMCTE HANIMIIIMTE OTBETHI HA CJIEAYIONINE BOMPOCHI.
No bann bann
BO- Coneprkanue Borpoca BOIIPO- | OTBeTa
npoca ca
8 JlaiiTe onpeiesieHne BBIMYKIOCTH M BOrHYyTOCTH rpaduka pynkuun Y=f(X). Crenaiite
yeprexu. CHopMyupyiTe HEOOX0IUMMOE YCIOBHE BhIyKI0CcTH (BorHyTocTH). Chop- 5
MYJTHPYUTE JOCTATOUHBIC YCIIOBHS BBIMYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIIUU
y=Ff(x).
9 2
COs— 5
Hatigute npon3BoaHy0 QyHKIHA: Y = —=
In/5x—3
Hroro: 10

Bceero 6a/10B: |

Onenka:

| Hopmnuck

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
UHTErpasa, ero reoMeTpuueckuii cmbicil. TeopeMma cyiiecTBoBaHus MHTErpaia. OCHOBHBIE CBOMCTBA
HEONPEIEIEHHOIO HHTErpasia

WHTerpupoBaHue 1o 4acTsM I HEOIPeIeTIeHHOT0 UHTerpaia: (hopMyIia, OCHOBHBIE CIydau IpuMeHe-
HUsl. 3aMeHa IEPEMEHHOM B HEOIPEIEIICHHOM UHTErpajle, IHTErPUPOBAaHKUE UppallMOHAIbHOCTEH. H-
TerpupoBaHue (QYHKIUHI, COAEPKAIINX KBAIPATHBIN TPEXUJICH.

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

WuterpanpHas cymma. OnipeniesieHne OnpeieeHHOro HHTerpaiia. BeruucineHne onpeieneHHoro nHre-
rparna o ¢opmyine Herorona-Jlelionuma. ['eoMeTprdeckrii 1 MEXaHIMUYECKUI CMBICTIBI OMPEICTICHHOTO
uHTerpana. OCHOBHBIE CBOMCTBA ONPEAETICHHOIO MHTETpaa.

WHrerpupoBaHue 110 4acTsM B OIPEICICHHOM HHTErpase. 3aMeHa epeMEHHOM B ONPE/IeJIEHHOM UHTe-
rpaie.

Beruncnenue miomazei miockux Guryp. Berarcinenrne 005eMOB Tel BpaIleHHs.

Nuddepennnanpusie ypaBHenus 1-ro mopsiaka (1Y 1): ompenenenue, BUIbI 3alKCH, PEIICHUE,
HavanpHOE ycioBue. Teopema Komm (cymecTBoBaHUE M €IMHCTBEHHOCTH pemeHus AuddepeH-
[MaJbHOTO ypaBHeHUs 1-ro mopsiaka). Y | ¢ pa3aeneHHbIMU U pa3AeNsaiOIUMHCS TepeMEHHbI-
MH.

Jluneitnoe muddepenimanbHoe ypaBHeHHe 1-ro mopsiaka: onpeaeneHue, BU, HaX0XKIeHHe O0IIEero
pewenus. YpasHeHnue beprysuim.

Juddepenunansuple ypaBHEHHs 2-TO MOPSAKA: ONpPEACICHUEe, BUAbI 3aIIUCH, PEIICHUE, HA4allb-
HBIE YCIIOBUS.

Onnopoanble NuHEHHBbIE nudepeHnnanbHble ypaBHEHHS 2-TO MOPAJIKA: ONpeesIeHHe, CBOM-
CTBO ero pemrenuii. Teopema o CTpyKType OOIIero penieHusi OJJHOPOIHOTO JIMHEHHOTO nudde-
peHIMalbHbIE YPaBHEHUs 2-TO MOpsAJKa. Teopema o CTpyKType OOIIero penieHus HeOAHOPO/-
HOTO JIMHEHOro nudpepeHnnanbable ypaBHEHHUS 2-T0 MOPSIKa.

HaxoxneHnue o0111ero pemeHus oJHOPOIHOTO JMHEHHOTO U depeHnaabHble YpaBHEHUS 2-T0
MOpsiIKa C TMOCTOSSHHBIMU KO3(QUIIMEHTaMU B CIy4asx, KOrJa KOPHU XapaKTEPUCTHUYECKOTO
ypaBHEHUS: a) IEUCTBUTENbHbBIE U pa3NIU4YHbIe; O) NCHCTBUTENbHBIC U PABHBIE; B) KOMIUIEKCHO
COTIPSKEHHBIE.

Meton moadopa 4acTHOTO pelieHus] HeOJHOPOIHOTO JIMHEHHOTO nuddepeHnranbHble ypaBH e-
HUSA 2-TO TMOPSAIKA C MOCTOSSHHBIMHU KOd(PHUIIMEHTaMU B clydasx, KOTJa MmpaBasi 4acTh ypaBH e-
Hus umeeT BuI: a) f(X) =P n (X) - €%, b) f(x) =e®* - ( Mcos yx + Nsin yx ).

CoOpiTust. Busibl coOBITHI: JOCTOBEPHBIE, HEBO3MOXKHBIC, CIy4aifHble. BUIbI c1ydailHBIX COOBI-
THUW: HECOBMECTHBIE, COBMECTHBIE, PABHOBO3MOYXHbBIE, €IMHCTBEHHO BO3MOXKHbIE. [lonHas rpyn-
na coOpITui. [IpOTHBOIOIOKHBIE COOBITHS.

YacTtota. OTHOCHUTENBHAS YAaCTOTA. KJIACCHUYECKOE M CTATUCTUYECKOE OIPEIEICHHUE BEPOSITHO-
CTH.

Anrebpa cobpiTuii. Cymma coObiTuii. Teopembl coeHus BEPOSITHOCTE HECOBMECTHBIX U COB-
MecTHBIX coObITuil. [Ipon3Benenue coObITHII. TeopeMa yMHOXEHUS BEPOSATHOCTEH M ee Clie -
CTBUS.

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

Marematuueckoe oxkunanue JICB u HCB: onpenenenue u Beiunciienus cBorcTBa. Jlucnepcus u
cpeaHee KBagpaTUYECKOe OTKIIOHEHHE: ONPENIEICHUE U BBIYHCICHUE; CBOMCTBA AUCIEPCUN IS
JCB u HCB.
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HexoTtopeie cTangapTHBIE paclpeieCHus: OMHOMHAIbLHOE, pABHOMEPHOE, HOPMAaJIbHOE.
OCHOBHBIC 33J]auyll MaTEeMaTHYECKOH CTATHCTUKH. ['eHepanbHas U BHIOOPOYHAs COBOKYITHOCTH.
Buel BapuanioHHBIX pAI0B, UX Tpaduueckoe nzodpaxenne. CrnocoOsl 00pa3oBaHUs BHIOOPKH.

20. TToka3arenu LieHTpa paclpeaesieHus: cpeansis BbIOopoyHasi, Moja, Meauana. [lokasatenu Bapu-
alMM CTAaTUCTUYECKUX PACIPENCIICHUN: 3MIIUpUYECKasl IUCIEPCHs, CPEAHEE KBAJAPaTUUECKOE
OTKJIOHEHHE, KOdDPUIIMEHT BapHalii. ACUMMETPHUS U IKCIIECC.

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

2
Ha (¥ °).

22. CBOMCTBa BRIOOPOYHBIX OIEHOK: HECMEIIEHHOCTh, COCTOSATEIbHOCTh, 3P(HEKTUBHOCTD.

23. luTtepBalibHOE OlLIEHHMBaHHE MapamMeTpoB. JlOBepUTENbHBIM HHTEpBAI AN MaTEeMaTHYECKOTO
OKUJIaHUS U CPEAHETO KBAIPATUICCKOTO OTKJIOHEHHUS. Brruucienne oobemMa BEIOOPKH.

TunoBoii BapuanT ouiiera (Tecra) 1 caaum dxk3amena (UK)
no qucuuniande «MarematTuka» 1 Kype, 2 ceMecTp
| OT™MeTbTe paBUIIbHBINH HOMEP 0TBeTA B rpade «BapnaHTbl 0TBETOBY»
e bann bann
- CogepxaHue BoIpoca BapuanTsl 0TBETOB BOIIPO- | OTBe-
BOIIpoOCca
ca Ta
. %HITI;CHJZBHM TUIIOTE3a I/IMCCT‘}SI/IIL 5 1) H]_ ‘a=14 2) H]_ a>14 1
A= , TO KOHKYPHPYIOIICH MOXKET OBITh
0 YPHPYIOH 3) Hi:a<l4  4) Hy:a<24
THIIOTE3a
[prMeHsst HOpMyYITy HHTEMPUPOBAHHUS T10 Ya- 1) e*dx 2) &
2 CTSM K UHTErpal .[ 3x+5)e*dx, 3a U ciexyer 2
pary | (3x+5) YT 3)3x45 4) (3x+5)dx
TPUHSATH:
OpnHa u3 mepBooOpa3HbIX I (YHKIUA 1) 2+/7—cos3x
sin3x 2
————— HUMEET BUI: o
3 V7-C0s3x 2) 3 7—cos3x 3
2
3) 5‘/7_0053)( 4) —2~/7—-c0s3x
®ynkimus y=e*XC, +e4xC o SIBIISICTCSI 00- 1) y"—4y'+3y=0
4 MM perreHueM auddepeHnnanbHoro ypaBHe- 2) y"+3y'~4y=0 1
HUS: 3) y'-16y=0
4) y"+4y'=0
[Tnowmane y :
A i P, _ 2
3AIITPUXOBAHHOM 0 y=6xe0 | 1) s = ,[ (X=X +6x~10)dx
00JIaCTH BBIYUCIISIETCS ¥=X ;
C IIOMOIIBIO HOPMYJIBL: 2) s = j (x? —6x +10 — x)dx
I
5 1 ! 5 2
35 X 3) Szj(x2 —6x+10)dx
2
2
4) S= j(x— X2 +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 uenosek. 13 Hux 4 neBymkw,
ocTalibHBIE — FoHOIM. K 1OoCKe BBI3BaH OJIMH 9 4 1 4
7 . D= 2= 3= 4= 2
yuamuiica. Torga BeposiTHOCTb TOTO, YTO 3TO 13 13 4 9
OyJIeT I0HOIIA 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] paBua

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 IepBooOpasHbIX. OnpeneneHne He-
9 OTIpEeJICIEHHOTO HHTETpaa, ero TeOMEeTpUiIecKnuil cMpici. Teopema CyIecTBOBaHUs 5
WHTErpaJia, CBONCTBA HEONPEACIEHHOTO UHTErpaa.
10 | Haiimure obmiee pemenne nuddepeHnnaibHOro ypaBHeHus Yy — 2y = 6X* —6X — 2 5
Hroro: 10
Bcero 6a1108B: | Ouenka: | Hopnuce

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

OlLieHOYHBIE CPEICTBA I KOHTPOJISI YCIIEBAEMOCTH O AMCIUIUIMHE COJIEP>KAaT OJIHY KOHTPOJIb-
HYI0 paboTy, cocTosyto u3 14 3aaanuii, KOTOpble BRIOMPAIOTCS COMIACHO MIH(pa U3 yueOHOTro Mocoous
JUTSL CTYJIEHTOB 3a04HOM (popMBbI 00yUEHHS.

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

IMosHbIi (POHA OLEHOYHBIX CPeICTB, BKIKYAKIIMHA TEeKYUIUil KOHTPOJb yCIIEBAeMOCTH M
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. Matematuka. YueOuuk st 6akanaspos./H.B. boromonos, I1.1. Camoiinen-
k0. — M.: FOpaiit, 2012. — 396¢. (50 3k3.).

2. bozomonos, H.B. [lpakTHueckue 3aHATUS 110 MaTeMaThke. Yueb. nocobue Juist 6akaniaBpos./
H.B. Boromoros. — M.: FOpaiir, 2012. — 495¢. (50 3k3.).

3. I'mypman, B.E. Teopus BeposTHOCTEN 1 MaTeMaTHUeCKasl CTaTUCTHKA. Y4el. mocobue ais Oa-
kanaspoB./ B.E. 'mypman. — M.: FOpaiir, 2012. — 479c¢. (100 3x3.).

4. I'mypman, B.E. PykoBOJCTBO K PELICHHIO 331a4 110 TEOPUU BEPOSTHOCTEN U MATEMAaTUYECKOU
cratuctuke. Yue0. mocodue s By30B./ B.E. 'mypman. — M.: IOpaiit, 2011. — 404c¢. (50 3k3.).

5. Kenvoepm, M. . BeposTHOCTb M CTaTHCTUKA B PUMepax U 3a/1a4yax [ DIeKTPOHHBINH pecypc].
T. I: OcHOBHBIE MOHATHUS TEOPUH BEpOSTHOCTEN 1 MaTeMaTHueckoi ctatuctuku / M. . Kensbept, FO.M.
CyxoB U3znanue 2-e, nonosiHeHHOE. — DNeKTpoH. Jad. — M.: MIITHMO, 2010. — pexxum nocrymna:
http://www.biblioclub.ru — 25.08.2018.

6. Macnak, O.H. Marematuka. Teopust MHOXKECTB, SJIEMEHTBI JIOTUKH, JIMHEHHAas U BEKTOpHast areo-
pa, aHaIMTHYEeCcKas TeOMETPUS 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.
Ky3znenoga, 0. C. Poro3una ; HoBouepk. nnxk.-menuop. uH-T Jlonckoi 'AY. - DnektpoH. aaH. - HoBouep-
kacck, 2017. - )KM/JI; 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 MCCIIE0BaHMIO (DYHKIIMIT OTHON M HECKOJIBKUX MepeMEHHBIX [ DNEeKTPOHHBIN pecypc] : yued. mocodue
JUIs CTYJ. Bcex Hampasil. [1 kypca 6akanaBpuara] B 6 u. U.2 / E. B. bapeinukosa, M. M. bammnsik, O. H.
Macnaxk ; HoBouepk. umxk.-menmuop. uH-T Jlonckoi [AY. - Dnektpon. naH. - HoBouepkacck, 2017. - JKM/I;
PDF; 2,52 MB.
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8. bawnsak, H.M. Marematuka. lHTerpanbHoe UcuncieHne [ DIeKTpOHHBIN pecypce] : yue. 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 Jlonckoit ['AY. - Dnektpon. naH. - HoBouepkacck, 2017.
- )XM/1; PDF; 2,77 Mb.

9. Kysneuosa, M.B. Maremaruka. J/Iuddepennmanbabie ypaBHEHHs [ DIEKTPOHHBIN pecypc] : yueO.
nocobue st CTy/. Beex Hampasil. [1 kypca 6akanaBpuara] B 6 4. U.4 / M. B. Ky3nerona, E. B. bapeiauko-
Ba, O. H. Macnaxk ; HoBouepk. umx.-menuop. ue-T Jlonckoii [AY. - Onekrpon. aan. - HoBouepkacck, 2017. -
KMJL; PDF; 1,43 Mb.

10. Pozo3una, FO.C. Marematuka. Teopus BeposiTHOCTEH [ DNEKTPpOHHBIN pecypc] : yued. mocodue
JUTSE CTYJI. BcexX Hampasil |1 kypca 6akamaBpuata] B 6 4. U.5 / 1O. C. Porosuna, E. B. bapsiaukosa, M.
B. Ky3nenona ; HoBouepk. unx.-menuop. uH-T Jlonckoit ['AY. - Dnektpon. naH. - HoBouepkacck, 2017.
- )XM/1; PDF; 5,04 Mb.

11. Bapsiunukosa, E.B. Matemaruka. Yacts [ [Tekcr]: kypc nekmuii s 6akamaBpoB Bcex
Hanpasi. / E.B. bapeiaukosa, 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 Yacte | [DnexkTpoHHBIA pecypc]: |: Kypc JIeKmuii 1 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. — 3ar. ¢ ’kpaHna.

8.2 JlonostHuTE IBHAS JINTEPATypa

1. Marematuka [ DIeKTpOHHBIH pecypc] : ¢O. 3aa4 U ypaXKHEHUH [ A1 CTyA. Bcex o0pas.
HampaBIl. 04. 1 3204. opm 00y4.| B 5 4. U.1 : JIuneliHas u BeKTOpHas airedpa, aHATUTHICCKAst TEOMET-
pus / E. B. bapeinukosa [u ap.] ; HoBouepk. umxk.-menuop. uH-T Jouckoit I'AY ; nox pex. FO.C. Poro-
3UHOM. - DIEeKTpoH. naH. - HoBouepkacck, 2017. - )KM/I; PDF; 1,85 Mb.

2. Marematuka [D7eKTpOHHBI pecypc| : ¢0. 3amad W ymnpaXHEHHWH [Isl CTyd. Bcex oOpas.
Harfpasil. 04. U 3a04. ¢popm o0yu.] B 5 u. U.2 : Beenenune B Matemaruueckuid ananus. Ilpenenst. ITpous-
BoaHasi / E. B. baperimaukosa [u ap.] ; HoBouepk. unx.-menuop. uH-T Jonckoit 'AY ; mox pen. FO.C.
Porosunoii. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,82 MB.

3. Maremaruka [ DneKTpoHHBIN pecypc] : c0. 3a1a4 U ynpaKHEeHUH [JUIs CTyA. Bcex o0pas.
HanpasJil. 04. U 3a04. opm 00yu.] B 5 u. U.3 : nTerpanvHoe ucuncnenue / E. B. bapsimaukosa [u ap.] ;
Hosouepk. nnx.-menuop. uH-T Jlonckon I'AY ; nmog pex. FO.C. Poro3unoit. - OnekTpoH. aas. - Hoouep-
kacck, 2017. - )KM/I; PDF; 3,06 Mb.

4. Maremaruka [ DneKTpOHHBIN pecypc] : ¢0. 3a/1a4 U ynpaxHEHUH [J1s CTy1. BCceX 00pas.
HarpasJ. o4. U 3a04. popm o0yu.] B 5 u. U.4 : luddpepenumansusie ypasaenus / E. B. bappiaukosa [u
np.] ; HoBouepk. umx.-menuop. uH-T Jlonckoi ['AY ; mox pen. F0.C. Poro3unoii. - DnektpoH. naH. - Ho-
Bouepkacck, 2017. - X)KM/1; PDF; 3,87 Mb.

5. Maremaruka [ D7eKTpOHHBIN pecypc] : ¢0. 3a1a4 U ynpaxxHeHUH! [ CTy. Bcex 00pas.
HarfpasJl. o4. U 3a04. popm o0yu.] B 5 4. U.5 : Teopus BeposTHOCTEN U MaTeMaTuyeckas ctatuctuka / E.
B. bapeiinukosa [u 1p.] ; HoBouepk. unx.-menuop. u-T Jlonckoit 'AY ; nmox pen. FO.C. Poro3unoil. -
DnekTpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 3,87 Mb.

6. MatemaTrka. MaTeMaTrdeckast CTaTHCTHKA [ DJIEKTPOHHBIN pecypc|: METOI. yKa3. K BBIIL. Pacy.-
rpag. paboTs! i1 6akanaBpoB | kypca o4. popmbl 00yuenus Bcex Hampasi. / Coct. E.B.bapsiinnkoBa,
HoBouepk. roc. Menmop. akaj., kad). MaTeMaTHKH.— DJIeKTpoH. JaH. - HoBouepkacck, 2017.— XXM/I; PDF;
1,07 MB. — Cucrem. TpedoBanusi: IBM PC/ Windows 7. Abode Acrobat 9. — 3ara. ¢ skpana.

7. bawmnax, H.M. Marematuka [Tekct]: y4e0. mocoOue s cTyn. 3ao4. (GopMbl 00yd. Bcex
Hanpasnenuit / U.M. bamnsk, O.H. Macnak; HoBouepk.unx. menuop.uH-T JJ['AY. — HoBouepkacck,
2017. - 190c. (50 3K3.)

8. Bawnak, H.M. Matematuka [DneKTpoHHBII pecypc]: yued. mocodue as cTy. 3a09. (OpMBI
o0yu. Bcex Hanpasinenuii / .M. bamnsk, O.H. Macnak; HoBouepk.unx. mennop.mH-T. — HoBouepkacck,
2017. — DmektpoH. naH.- HoBouepkacck, 2017. — XKM/I; PDF; 4,3 Mb. — Cucrem. TpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ari. ¢ skpaHna.
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9. Marematuka. JIuneiiHas ¥ BeKTOpHas anredpa. AHaIUTHYEeCKas TeoMeTpus [DIEeKTPOHHBIHN pe-
cypc] : MeTo. yKa3. K BHIIL. pacy.-rpad. padoTsl 1ist OakanaBpoB I kypca o4. popmbl 00y4. BceX HAMpPaBI.
/ HoBouepk. unx.-memuop. uH-T Jlonckon ['AY, xkad. BulIBP ; coct. M.B. Ky3nenoBa, 1.M. bamnsik,
O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 876 Mb.

8.3 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKANMOHHON ceTn «UHTepHeT», HE0OX0AHU-
MBIX /IJI5l OCBOEHUSI AU CUUIITUHBI

HaunMmeHoBaHue pecypca Pexxum focryna

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

Beicmias MaTemMaTuka i 3a04HHKOB http://www.mathprofi.ru/

OdurmanbHbIil CAlT MUHUCTEPCTBA TIPUPOTHBIX https://www.mnr.gov.ru/
pecypcoB 1 skosiorun Poccuiickon denepanumn

Hudopmarmonno-npaBosoii nopran FTAPAHT.PY | http://www.garant.ru/

CnpaBounas cucrema Koncynerant [lmoc http://www.consultant.ru/

8.4 Meroanyeckue YKa3aHusl JAJ1sl 00y4aIOLIUXCS M0 OCBOEHUIO THCIUTITIHHBI

1. TlonoxxeHne O MPOMEKYTOYHOH aTTECTAllMU OOYYarOIIMXCS MO MPOrpaMMaM BBICHIETO 00pa3oBaHUsI
[DnexTponHsIi pecypc] (BBeaeHO B aeiictue mpukazoMm nupekropa HUMMU Jlouckoit I'AY Ne3-OJ] ot 18 suBaps
2018 r.) / HoBouepk. urx.-menuop. uH-T JloHckoit I'AY.-DnextpoH. gan. - HoBouepkacck, 2018. - Pexxum mocry-
na: http://www.ngma.su

2. TunoBsle (GOPMBI THUTYIBHBIX JTHUCTOB TEKCTOBOHM TOKYMEHTAIMH, BBIOIHIEMON CTYJCHTAMH B YI€OHOM
nporiecce [INEKTpoHHBINA pecypc]| / HoBouepk. urxk.-menuop. uH-T Jouckoit ['AY.-Dnektpon. man.- HoBouep-
Kacck, 2015.- Pexxum moctyma: http://www.ngma.su.

8.5 Ilepeyenb MHPOPMANMOHHBIX TEXHOJOTHI MCHOJIb3yeMbIX MPH OCYNIECTBJIEHHH 00pa30BaTe.Ib-
HOI0 mpoiecca, IPOrpaMMHOro odecnedeHus 1 HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, /ISl OCBOECHHS 00y-
YA IUMHCS AMCHUTIIMHBI

HaumenoBanue pecypca PekBH3UTHI 10r0BOpPa
OI'BHY «PocHUUIIM» Horosop Ne 48-11 Ha mepegaqy
MPOM3BEICHUS HAYKH 1 HEUCKJIIO-
YUTEJIBHBIX NIPAB Ha €r0 MCIOJIb30-
Bauuu ot 27.04.2018r.10 oOKOHYA-
HUS HEHCKIJI. TIpaB Ha MpOU3Beie-
HHUE
000 «HexcMenna» Horosop Ne 010-01/18 06 oka3za-
HUHM WHPOPMAITMOHHBIX YCIIYT OT
16.01.2018 r.mo 19.01.2019 1.
000 «M3natenscTBo Jlaub» Horosop Ne p08/11 Ha okazaHue
YCIIYT IO MPEOCTABIECHUIO TOCTY-
Ta K 3JIEKTPOHHBIM M3JIaHHSIM OT
30.11.2017 r.mo 31.12.2025 .
000 «M3natenscTBo Jlaub» Horosop Ne 2 Ha oka3aHue yciyr
IO NPEOCTABIEHUIO TOCTyNa K
3JIEKTPOHHBIM M3/IaHUSM OT
15.02.2018 r.no 14.02.2019 1.
000 «M3narenscTBo JlaHb» Horosop Ne 487 Ha okazanue
YCIIYT TIO MIPEIOCTABIEHHUIO TOCTY-
Ta K 3JIEKTPOHHBIM M3JaHHSIM OT
16.05.2018 r.no 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 NMOATBEPKIAI0-
mero 10KyMeHTa

ITporpammMHas cucrema it 0OHapyKEHHUsI TEKCTOBBIX 3aUMCTBOBA-
HUH B yueOHBIX U Hay4HBIX paboTax «AHturaruar. BY3» (unrep-
HET-BepCHsl);

Mopnynb «IIporpaMMHBINA KOMIUIEKC IIOUCKA TEKCTOBBIX 3aUMCTBO-

BAaHU! B OTKPBITBIX HCTOYHUKAX CETH UHTEPHET»

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 J0roBop No
58544/PH/14588 ot 28.11.2017
r. AO «CodtJlaita Tpeitn» (¢

28.11.2017 r. mo 31.12.2018 r.)

CyOnuueH3noHHbIH J0roBop No
58547/PH14588 ot 28.11.2017
r. AO «CodtJlaiin Tpeia» (c
28.11.2017 r. mo 31.12.2018 r.)
JInuensuonssii 1orosop Ne
75/2018 ot 18.06.2018 r. OO0
«9CTU MATI» (6eccpouHno)

I'IC MaplnfoPro 16.0 (pyc.) st yaeOHBIX 3aBEACHHIA

9. OMUCAHUE MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOIUMOM JJIsI
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO AMCIUIIJIMHE

Jlekyuonnvle 3aHAMUA NPOGOOSAMCA 68 AYOUMOPUAX 00We20 NONb3068ANHUA, OCHAWEHHBIX Cheyu-
anbHOU Mebenvio, O0CKOU, U M.N., NPU HEOOX0OUMOCIU AYOUMOPUS OCHAWAENCSL NePEHOCHbIMU MYIbMU-
MeOUUHbIMU CpeOCmBamu (IKPAaH, NPOeKmop, aKkycmudeckas cucmema). ayo.228.

Ilpakmuueckue 3anamus NPOBOJATCS B CIIELUAIN3UPOBAHHBIX Ay TUTOPUSIX:

ayn. 2402 na 36 mocagouHbIXx MecT; 1 palOouee MecTo MpemnoaaBarens; J0cKa; y4eOHO-
HarJsiiHble 1MOcoOUs (AEMOHCTPALIMOHHBIE IJIAKaThl); JTUJAKTUUECKHE MaTepuaibl IO TeMaM; y4eOHO-
METOMYECKHE TOCOOUST; YePTEKHBIE HHCTPYMEHTBI
ayn. 2401 (Ha 25 mocaJoYHBIX MECT) C BBIXOJIOM B CE€Th - YKOMILJIEKTOBAHO CIIEIIMATU3UPOBAH-
HOW MeOETbI0 U TEXHUYECKUMH CPEACTBaMHU OOYUYESHHsI, CIYKAIIMMH JUTS TIPEICTaBICHUST WHPOPMALIUU
aynutopuu: komnetorep Imango Flex -9 mt., Monutop 17’ XKK; Komnstorep Imango Flex — 1mr.; Mo-
autop 19°° XKK-1 mr.; [Ipunatep Canon FC — 228 — 1mT. IleperocHoii sxpan ( Dinon Tripol MW 2.2m *
2,2 M), HoyTOyK Samsung R720-FS-02 u npoextop Aser X1261-1 it
OOyuaromnmecs: U3 YMCIIa JIAI C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBsI 0OeCIieueHbl TeyaT-

HBIMHU U (I/IJ'II/I) OJICKTPOHHBIMHA O6p3.30BaTe.HBHBIMI/I pecypcamu B (bopMax, AIallTUPOBAHHBIX K Or'paHUYC-
HUSAM UX 310POBbA.

10. OCOBEHHOCTHU OPI'AHM3ALIMU OBPA3OBATEJIBHOI'O INTPOLECCA IIO
JUCIUIIVIMHE J1A UHBAJINAOB U JINL C OTPAHUYEHHBIMHU BO3ZMOXKHOCTSAMHAU

CopnepxaHue QUCHUILUIMHBI U YCJIOBUS OpraHMU3alMK 00ydeHUs AJisi OO0ydaroUuuxcs ¢ OrpaHUYeH-
HBIMH BO3MOXXHOCTSIMH 3/I0pPOBbSI M MHBAJIHMJIOB KOPPEKTUPYIOTCS MPH HATMYUU TaKUX OOydaIOIIMXCS B
COOTBETCTBUU C MHJMBHUIYaJbHOW MPOrpaMMoOi peabMiIuTaluy UHBAUIA, a TaK K€ METOAMYECKUMHU pe-
KOMEHJAllMsSIMU TI0 OpTraHu3ali 00pa30BaTEeIbHOrO IMpolecca s 00y4eHUs UHBAIUAOB U JIUII C Orpa-
HUYEHHBIMHU BO3MOXKHOCTSIMHU 3/I0pOBbs B 00pa30BaTeNIbHbIX OpraHU3alisaX BhICIIEro oOpa3oBanus (yTB.
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MunoGprayks' Poccin 08.04.2014 NoAK-44-05 gu), Tloaomennem 0 METOANKE CUEHKM CTENCHH BO3-
MOKHOCTH BRAIOUEHIS JTHIL € OFPAHHUCHIBIMU BOAMOKHOCTAMN SI0POBLA W HHBATHAOB B 00U 0Opa-
sopateasnbiii npotece (HAMM, 2015); TTonoxennem 00 o0y4eHHN AN € OFPAHHHCHHLIME BOSMOKHO-
CTAMI 310POBBA W HHBANLIOB B HOBOUEPKACCKOM HHKCHEPHO-METHOPATHBHOM HHCTHTYTE (HHUMH.
2015).

JOnoseria W HIMeHens onoperst Ha 3aceaannn kadeapy 2 O 8 2008+, , A
Jageayownh Kaeapoil eed K./

@0
anecenmme wavenenn yrsepaaa: STy OB 2078 r.
Jlekan akynnrera / ﬂ,pqwuuwxc CH.

(s Y (wHO)
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11. TOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pa6ouyro nmporpammy Ha 2019 - 2020 y4eOHBIi 1O BHOCATCS CISAYIOIMNE U3MEHEHUS— OOHOB-

JICHO U aKTyaJIM3MPOBAHO COJICPKAHUE CICAYIOIINX PA3IEIIOB U MOAPA3IEIOB padoyeii MpOrpaMMbi:

7. ®OHJI OHEHOYHBLIX CPEJACTB JAJIs1 KOHTPOJISA YCIIEBAEMOCTH U ITPOBE-

JEHUS IIPOMEXYTOUYHOM ATTECTAIIAHA OBYUYAIOIIMUXCA IO JTACHUILIMHE

I[I/ICHI/IHJ'II/IHa «MaremaTnka» HU3Yy4acTCA ABa CEMECTpPA.
OL[GHO‘-IHBIC CpcacTBa AJid KOHTPOJIA YCIICBACMOCTHU MO JUCHUIIIINHEC «MatemaTuka»

¢ | cemecmpe cooepircam:
- 1 pacuetHO-rpaduueckyro paboTy o teme «JIuneitHas u BekTopHas anreOpa. AHaIUTHYECKas

reometpusi» (PP Ne 1) (TK2)

- 2 KOHTPOJIbHBIX PaboThI (Tekymuii kKoHTpob: TK1 u TK3)
- 1 KOJUTOKBUYM (IIPOMEXKYTOUHBIH KOHTpOIb: [1K1)
HTOTOBBIN KOHTPOJB — 3a4eT.

60 || cemecmpe cooeporcam:
- 1 pacuerHO-Tpaduyeckyro padory o Teme «Maremaruueckas crariuctikay (PIPNe 2) (TK4).
- 2 KOHTpPOJIbHBIE PaboThI (TeKymmii KOHTPoJb: TK2 u TK3)
- | uHaMBHyaTbHOE JOMAIIIHEE 3a1aHue (TeKynii KoHTposb: TK1)
- 1 KoUTOKBHYM (TIPOMEKYTOUYHBIH KOHTPOIIB: [1K1)
WTOroBbIN KOHTPOJIb — IK3aMEH.

| CEMECTP

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

. Matpuuel: onpeneneHue, pasmep Marpulbl. PaBeHcTBo mMaTpul, Buabl MaTpull. JIuHelHbIe onepanuu
HaJl MaTpUILIAMH, UX CBOMCTBA. Y MHOKEHUE MATPHIL, €r0 CBOWCTBA.

. TpancrionnpoBanue Matpun. OOpaTHas MaTpulLa: OIpeesieHHe, TeopeMa CYIIeCTBOBaHMS, MPaBUIIO
HaxoxaeHus (N=2).

. CucteMbl TMHEHHBIX alreOpandeckux ypaBHEHHIl: olpesieneHne, peleHre, COBMECTHbIE, HECOBMECT-
HbIE, ONPEJEICHHbIE, HEONPEIEICHHbIE, YKBUBAJICHTHbIE. MaTpuyHas 3anuch KBAJpPATHBIX CHCTEM
JUHEWHBIX YpaBHEHMI; pellieHne KBaJpaTHBIX CUCTEM JIMHEHHBIX YpaBHEHHH C MOMOIIbI0 0OpaTHOM
MaTpHLbI.

. Onpenenureny BTOPOro U TPETHETO MOpsAIKa (ONpeieieHne, IpaBuia BeIYMcaeHus). MUHOpP U anreo-
pandeckoe JonoiHeHre. Pemenrie kBaJpaTHbIX CUCTEM JIMHEIHBIX ypaBHEeHUH 1o ¢popmynam Kpame-
pa.

. Bekropsl: onpenenenue, Moayib, HanpaBienue. Kinaccudukanus BekTopos. JIMHelHbIe onepaiiy Haj
BekTopamu. KoopauHatel BekTopa. JInHeiiHbIe onepanuy HaJl BEKTOpaMH B KOOPIMHATHOM (opme.

. CkanspHOe IPOM3BEINEHUE JIBYX BEKTOPOB: ONPEIEICHUE, €ro CBOMCTBA. BBIUMCIIEHHE CKaIAPHOTO
IPOM3BEACHUS B KOOPAUHATHON (popme. MeXaHNUECKUI CMBICTT CKaJIIPHOTO NMPOU3BEICHHS.

. BekTopHOE npoun3BeneHne JByX BEKTOPOB: ONPEEICHUE, CBOMCTBA. BhIUKCIIEHNEe BEKTOPHOTO MPOMU3-
BEJICHUS B KOOPAUHATHOM (opme. ['eomeTprueckuii 1 MEXaHUYeCKUH CMBICIBI BEKTOPHOTO MPOU3BE-
JICHUS.

. CMmemanHOe MPOU3BEACHUE TPEX BEKTOPOB: OMpEeNCHHEe, BEIUMCIEHUE B KOOpAUHATHOHN (opme. ['eo-
METPUYECKUN CMBICIT CMEIIAHHOTO IIPOM3BENIEHN. Y CJIOBHE KOMIUTAHAPHOCTH TPEX BEKTOPOB.

. OOmiee ypaBHeHue npsimMoit. MccnenoBanue o01ero ypaBHeHUs MpsiMoil. Y paBHEHHE MPSAMOM C yriio-
BbIM KOX(p(GUIMEHTOM. YpaBHEHHE NpPSIMOM, IMPOXOIAIIed uepe3 3aJaHHYI0 TOYKY B 3alaHHOM
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HarpaBieHu (ypaBHEHHUE Iy4Ka NPSMBIX). YpaBHEHHE IMPSIMOM, MPOXOAIIeH depe3 OB 3aJaHHbIC
TOYKH).

B3aumHoe pacrnosokeHue ABYX NMpPsIMBIX Ha IUIOCKOCTH: YroJdl, YCJIOBHE NApajuIeIbHOCTH, YCIOBHE
HEePIEHIUKYISAPHOCTH.

KpuBsie BTOpOrO nopsijaka: onpezencHue, oliiee ypaBHeHHE BTOpoi cTerneHu. OKpyKHOCTB: Orpe-
JiefieHre, KAHOHMUYEeCKoe ypaBHeHHE (BbIBOJ). OCOOEHHOCTH O0Iero ypaBHEHUs: BTOPOM CTENEHH AJIs
OIpeENICHUs] OKPY>KHOCTH.

Onunc: onpezeneHue, KAHOHUYECKOe YpaBHEHHE, TIOCTPOCHHUE.

['unepOona: ompeneneHne, KAHOHMYECKOE ypaBHEHHE. ACHUMITOTHI TUNepOoibl. PaBHOOOYHAs ru-
nepboa.

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

Omnpenenenne ¢pynknmuu y=f(x), ee obmacTu onpeneneHuss ¥ MHOXKecTBa 3HaueHuil. CriocoOb! 3aja-
HUS QYHKIUH.

[Ipenen ¢pynkumu, ero reomerpuueckas uaTeprperanus. OqHOCTOpOHHHE Tpenensl GyHkun. Teo-
pPEMBI CYIIECTBOBAHUS M €AMHCTBEHHOCTH Ipe/esia PyHKIUH.

[Mpenen pyHKMM Ha OECKOHEYHOCTH, OECKOHEUHBIH mpeen QyHKIuN B Touke. [lonsTus Geckoneu-
HO MaJIbIX U OECKOHEYHO OOJbIION (YHKLMU U CBSI3b MEXy HUMU. CBOWCTBA OECKOHEYHO MAJIbIX U
0ecKOHEeUHO 0OIBIINX (HYHKIIHUH.

OcHoBHas Teopema Teopuu npenaesaoB. Teopemsl o mpenenax. [lepBblil 1 BTOpoii crienuanbHble npe-
JI€JIbI, CIIE/ICTBHUS.

Onpenenenue HempepbIBHOCTH (PyHKIMHM Y=f(X) B TOUKe M Ha MHOKeCTBe. TOYKHM pa3pblBa U UX
kinaccupukanus. HempepbIBHOCT 3JeMEHTapHBIX (DYHKIHA. ApH(MeTHYecKrue omepanuyd Haj He-
npepbIBHBIMU QyHKIUAMU. [Ipupaimenue aprymenrta u npupamenue ¢pynkuun y=f(x). Onpenenenue
HETPEPHIBHOCTH (DYHKIMH HA «SI3bIKE MIPUPAIICHUII.

Omnpenenenue npousBoaHol GyHkiuu y=f(x). OOiiee mpaBuiio OTHICKAHUS MPOU3BOAHOM. ['eomeT-
PUYECKHI U MEXaHUYECKUM CMBICI IIPOU3BOIHOM.

VYpaBHeHUs KacaTeIbHON W HOpPMaJIU K IUIOCKOCTH KpuBoi. Heo6xonumoe ycnosue nugdepeHuupy-
emoctu. [Ipon3BoHas COKHON PYHKIIMH.

OcHoBuble npaBuita auddepernuposanus: 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 MMapaMeTpUYECKH U HESIBHO.

Huddepenuman ¢pyuxnun y=f(x), ero cBsa3b ¢ npupamienuemM ¢yHkiuu. [IpaBuno oTbickanus aud-
depennuana. ['eomerpuueckuii cMmpica quddepeniuana. MaBapuanTHOCTH (hopMbl Auddepernnana.

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

Bospacraromue, yObiBaroe pyHKIUU: onpenenenus, Bu rpapukoB. Heobxoaumoe ycioBue Bo3-
pacranus (yosiBanus) pynkun y=f(x). Jlocratounoe ycinosue Bozpactanus (yobiBaHUS) QyHKIIUH.

Omnpeznenenue TOYKM MakcuMyMa (MuHuMyMa) ¢pyHkuun y=f(x). Heo6xoaumoe yciaoBue cymecTBo-
BaHus 3KcTpemyMma ¢yHkiuu y=f(x). Onpenenenue kputudeckoil Touku 1-oro poxaa. Jlocrarounsie
YCIIOBHSA CYIIECTBOBaHMA dKcTpeMyMa pyHkiuu y=f(x). [IpaBuio oTbickaHUs MHTEPBAJIOB MOHOTOH-
HOCTHU U IKCTpeMyMOB pyHKIHU y=f(X).

Omnpeznenenue BBIMTYKIOCTH (BOTHYTOCTH) rpaduka QpyHKiuu. HeoOxonmumoe yciioBHe BBITYKIOCTH
(BornytoctH) rpadpuka ¢pyHkiun y=f(x). JloctaTouHble YCIOBHS BBITYKIOCTH (BOTHYTOCTH) rpaduka
bynkunn y=f(x).

Omnpenenenne Touku nepernda. Heobxonumoe ycinoBue cyliecTBOBaHHUS TOUKH Iepernda rpaduka
¢ynkuuu. OnpeneneHne KPUTHUECKOW TOYKHM 2-oro poja JlocTaTouHble YCIOBHS CYIIECTBOBAHMS
TOukH mneperuda rpaduka ¢yHkuu. [IpaBuiio oTbICKaHHS MHTEPBAJIOB BBIMYKJIOCTH, BOTHYTOCTH U
Touek nepernda rpapuka GpyHkuuu y=f(x).

ACHUMIITOTBI KPUBOW: ONpeACNICHHe, BHIBl ACUMMTOT. YPaBHEHHS BEPTHKAIGHBIX W HAKIOHHBIX
ACHMIITOT.
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TunoBoii BapuanT ouJiera piasa caauu 3adera (MK)

mo aucuumanae «Maremartuka» | kype, 1 cemectp

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

Ne

bann bann
BOIIPO- Cozepikanue BOIpoca BapuanTbl OTBETOB pompoca | orsera
ca
1 -2 3 4 1) mpsAIMOYTOIBHOM
1 Ecnu matpuiia umeer Bua 5 7.0 2/ TO | 2) TpeyroabHoii 1
3) xBagpaTHOM
OHa SIBJISCTCS .
4) pacmMpeHHoOH
Ecnu ucnosnp3oBathk Gopmysisl Kpamepa st 12 2)-2
HAXO0XICHHUS PEIICHHS CHCTEMbI YPaBHEHUI 3)1 4)-1
2 3 +2x, =-1 2
! 27 ", To 3HAUEHHE X2 PABHO:
5X1 - 6X2 = 17
Jlanst Bextopst @ u b . Yucno, pasHoe mpous- | |) BEKTOPHBIM MPOU3BEaCHHEM
3 BeJICHHIO JUTHH STHX BEKTOPOB Ha KOCHHYC yr- | 2) CKa/APHBIM POH3BEICHHEM 1
JIa MEeX/Ty HUIMH Ha3bIBACTCSL: 3) CMCIIaHHBIM TIPOU3BEACHACM
4) cyMMOH BEKTOPOB
Kocuuyc yria mexy Bextopamu a(2—13) u 1) 1 2) 1
4 b(~1;3;2) pasen: 15 7 )
1 1
3) — 3) =
) 14 ) 3
VYpaBHeHHe TPSIMOIA, Tpoxosiiei 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 OKPYXKHOCTH C HEHTPOM B TOUKE 1) (x+ 5)2 —(y- 7)2 =25
C(5; -7) n mpoxosimieii uepe3 Touky M(2; -3) 5 )
6 AMeEET BUL: 2) (x=5) +(y-7=25 1
3) (x+5)2 +(y+7)>=25
4) (x-5)2 +(y+7)? =25
PesynpTaT BEIUMCIIEHU TIpeAeiia 3 10 50
7 5t 2 ’ Ve 21 95 Dol 2
lim ——————— pasen
x>2 2X°—X—6
I'paduk pyukuun y=Ff(X) nmeer Bu: 1) lim f(x)=+400; lim f(x)=0
A | Tornaa oHOCTOPOHHKE X__>370 ) X—3+0
\ | npezensi B Touke x=3 | 2) Xl_'glo f(x)=0; xl—lglo f(x)=—
8 : . . 1
\' y DABHDBL 3) lim f(x)=3 lim f(x)=—oo
0 : X x—3-0 X—3+0
[ 4) lim f(x)=400; lim f(x)=-o
x—3-0 x—3+0
— cin3 1
Ecnu 3anana gpynkuus Y =sin®(In5x), o ee 1) y' =cos’— 2)
MIPOM3BOIHAS UMEET BH]T 5x
y’ =3sin*(In5x)
9 5 1 2
3) y'=3sin“(In 5x)-cos—
5X
. 1
4) y' =3sin?(In 5x) - cos(In5x) - =
X
Ecimu f”(X) >0 s Becex x M3 HEKOTOPOro uH- | 1) BorHyTas
10 | TepBana, To f(X) Ha 3TOM HHTEpBane 2) BbIyKIIas 1
3) Bo3pacTtaet
4) yObiBaeT
HTroro: 15
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Il Ha oTaejibHOM JIMCTE HANMUIIUTE OTBETHI HA GJ1eayromme Bonpochl.

BO-
npoca

bamn bann
ConepskaHue Bompoca BOIIPO- | OTBETa
ca

11

JlaiiTe onpeieNieHne BBIMYKIOCTH M BOrHYTOCTH rpaduka pynkuun Y=f(X). Crenaiite
yeprexn. ChopMynupyiiTe HEOOXOIUMOE yCIOBHE BEITYKIOCTH (BorHyTOCTH). Chop-
MYJIUPYHTE JOCTaTOYHBIC YCIOBHS BHIMYKIOCTH (BOTHYTOCTH) rpaduka GyHKIUN

y=f(x).

12

2
COS—
X 5

In J/5x -3

HaiinuTe npousBoanyto pyHKuuu: Y =

HUroro: 10

Bceero 0a10B: | Ouenka: | Moanucek

10.

11.

12.

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

Il CEMECTP

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

Onpenenenue mepBoodpazHoi GyHKIUH, IeMMa O TIepBO0Opa3HbIX. Onpe ielieHre HEOPEISTICHHOTO
UHTerpasa, ero reoMeTpuueckuii cMbici. Teopema cyiecTBoBaHus nHTerpana. OCHOBHbIE CBOMCTBA
HEOIPEIETIEHHOT0 UHTETpasia

WurterpupoBaHue Mo 4acTsM Ui HEOIPeIeICHHOTO UHTerpaia: (hopmyria, OCHOBHBIE CITydau IprUMe-
HEHUsl. 3aMeHa [IEPEMEHHOM B HEOIPE/IEIIEHHOM UHTErpajle, HHTErPUPOBAHUE UPPALIMOHAIBHOCTEH.
WurerpupoBanme QyHKIUH, cOep KaIIuX KBaIPAaTHBINA TPEXUICH.

3agauu, TPUBOIIKE K TIOHSATHIO OINPEICTICHHOTO MHTErpaia: a) 33j1a4a O IIOIa 11 KPUBOJIMHEHHOM
Tpaneuuu; 0)3amava 0 Macce MPSIMOIMHEHHOTO HEOTHOPOTHOTO CTEPIKHSI.

WnrerpansHas cymma. OmnipesiesieHre onpeieNIeHHOro HHTerpaia. BerunciieHre onpeeneHHoro HHTe-
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 ONPEIENICHHOM HHTe-
rpase.

Berancnenue momiazneit miockux ¢uryp. Berancnenue o0beMOB Tel BpalleHHs.

Juddepenumnansusie ypaBaenus 1-ro mopsaka (Y 1): onpenenenue, BUIbI 3alIUCH, PELICHUE,
HayajpHOE ycioBue. Teopema Komm (cymecTBoBaHUE U €JMHCTBEHHOCTH peleHus AuddepeH-
LMaJbHOTO ypaBHeHUs 1-ro mopsaka). Y | ¢ pa3neneHHbIMU U pa3iensomUMUAC IEPEMEHHbI-
MHU.

Jluneitnoe nuddepeHManbHOe ypaBHEHNE 1-T0 TopsiKa: oNpeaeseHne, BUj, HaX0XKAeHHe 00Iero
pewenus. YpasHeHue bepHysum.

JuddepennnanbHble ypaBHEHUS 2-T0 TOPSAKA: ONpesesieHue, BUbI 3alMCH, pellleHue, Hauyalb-
HbIE YCIIOBUSI.

OnHopoaHble NuHEHHbIe AudQepeHnaNbible YpaBHEHUs 2-TO MOpsAKa: ONpeleleHne, CBOM-
CTBO ero pemeHuii. TeopemMa 0 CTpyKType OOIIero penieHusi OJJHOPOTHOTO JIMHEHHOTO audde-
pEeHIMabHbIE YPaBHEHUS 2-TO MOpsAaKa. Teopema o CTPYKType OOIIero peueHus HeoaHOPOI-
HOTO JIMHEHOro nudepeHnnanbable ypaBHEHHS 2-T0 MOPSIKa.

HaxoxneHnune o61ero pemeHus oJHOPOIHOTO JIMHEHHOTo Au(depeHnanbHble ypaBHEHUs 2 -T0
MOpsiIKa C TOCTOSSHHBIMU KO3(QUIIMEHTaMU B CIy4asx, KOrJa KOPHU XapaKTEePUCTHUYECKOTO
ypaBHEHUs: a) NEHCTBUTEIbHBIC U pa3NyuHble; O) IeHCTBUTENbHBIE U PABHBIEC; B) KOMIUIEKCHO
COTIPSKEHHBIE.

MeTtoa noadopa 4acTHOTO pelleHusi HEOJHOPOIHOTO JInHEHHOoro nuddepeHranbHble ypaBH e-
HUSL 2-TO TIOPSAKA C TIOCTOSTHHBIMHU KO3 (UIIMEHTaMH B CITydasiX, KOT/la IMpaBasi 4acTh ypaBHe-
Hus umeet Bu: a) f(X) =P n (X) - €%, b) f(X) =e“* - ( Mcos yx + Nsin yx ).
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17.
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CoObiTHs1. Buasl coOBITHIT: TOCTOBEpHbIE, HEBO3MOXHbBIE, ClyJaiiHble. Buapl ciiyuaitHBIX cOO bI-
THI: HECOBMECTHBIE, COBMECTHBIE, PABHOBO3MOKHbIE, €IMHCTBEHHO BO3MOXHBbIE. [lomHas rpymn-
na coObITUH. [IpOTHBOIOIOKHBIE COOBITHS.

YactoTta. OTHOCUTENBHAS YAaCTOTA. KIACCUYECKOE U CTATUCTHUYECKOE ONPEESICHHE BEPOSTHO-
CTH.

Anrebpa coobiTrii. Cymma coObITHH. TeopeMbl CIIOKEHHS BEPOSITHOCTEH HECOBMECTHBIX M COB-
MecTHBIX coObITuii. [IponsBenenne coObiTuii. Teopema yMHOXKEHHS BEPOSTHOCTEH M €€ Cie /-
CTBUSL.

Cnyuaitnbie Benuuunbl (CB): nuckpernsie (JICB) u nenpepriBusie (HCB). 3akon pacnpenene-
HUS TUCKPETHOM CilydailHOM BequuuHbl. Psij pacnpenenenusi. MHOrOyrojabHUK paclpenesieHus .
Oyukmnus pacnpenenenus CB: ompenenenue, rpaduk, cBoiicTBa. [IMOTHOCTH pacrpeneneHus
HCB u ee cBoiicTBa.

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

Hekotopsle cTangapTHbIE pacnpeeneHus: OMHOMHAIbHOE, pABHOMEPHOE, HOPMAaJIbHOE.
OcHOBHBIE 33/layl MaTEMaTUYECKON CTaTUCTUKH. ['eHepanbHas U BHIOOPOYHAS COBOKYITHOCTH.
Bunbl BapuanmoHHbIX psIoB, uxX rpadudeckoe nzodpaxenue. Crnocodbl 00pa3oBaHus BEIOOPKH.
[Toka3zaTenu neHTpa pacnpeneneHus: cpeHsas BplOopoyHas, Moja, Meauana. [lokasarenu Bapu-
allUd CTAaTUCTHUYECKUX PACIHPEACIICHUIN: 3MIIMpUYECKass AUCIEPCHUs, CPeAHEe KBaJAPaTHUUYECKOE
OTKJIOHEHHE, KO3(DPUIIMEHT Bapralii. ACUMMETPHUSI U IKCIIECC.

[TonsiTHe cTaTUCTUYECKHUX TUIIOTE3, O0IIee MpaBuiIo ux nposepku. Kputepuii cornacus Ilupco-

2
Ha (x°).
CaolicTBa BLI60pOLIHBIX OLCHOK: HCCMCIICHHOCTD, COCTOATCIIBHOCTD, Bq)(beKTI/IBHOCTL.

HNHTepBanbHOE OLCHMBAHHWE IapaMeTpoB. JlOBEPUTENBHBIM HMHTEPBAN JUII MAaTEMaTHYECKOIO
OKUJAHMSI U CPEJIHEro KBaJpaTUYECKOro OTKIOHEHUs. Briunciienue o0bemMa BIOOPKH.

Tunosoii Bapuant oujaera (tecra) i caaum dx3amena (MK)
no nuciunianae «MaremaTtuka» 1 kypc, 2 ceMecTp

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

bamn bann

Ne
Bompoca Conepkanue Bolpoca BapuanTsl oTBETOB BO:EO- OTT]zle-
. FﬁHIfIaOCHl(;BHaH TUIIOTE3a I/IMeeTjSI/Iﬂ 5 1) H]_ ‘a=14 2) Hl -a>14 1
:a =14, To KOHKYpHUpYIOLIEi MOXKET OBITH
0 . yprpyom 3) Hi:a<l4  4) Hy:a<24
TUIoTE3a
[Mpumensist GopMyTy HHTETPUPOBAHHUS 110 Ya- 1) e*dx 2) e
2 CTAM K MHTErpaj 3x+5)e*dx, 3a u cirenyer 2
pay [(3x+5) Y1 3) 3x45 4) (3x+5)dx
MIPUHSTH:
OnHa u3 nepBooOpa3HbIX I (YHKIUU 1) 2+/7-c0s3x
sin3x 2
————— HuMeeT BUJ: _cJ7=
3 v/ 7—C083X 2) 3 7—cos3x 3
3) %W—cosSx 4) —2~/7—-c0s3x
Oyukuus y=eXC, +e4XC,, sBnsercs 06- 1) y"-4y'+3y=0
UM perrerneM auddepeHimansHoro ypasae- | 2) Y +3y' —4y =0
4 y 1
HHUS: 3) y"—-16y=0

4) y"+4y' =0
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ITnomans y 20 1) 5 )
3aMITPHUXOBAHHON i y=x-6x+10 S= _[ (x —x* +6x—10)dx
00J1aCTH BEIYMCIAETCS V=x ;
C IOMOUIBIO (POPMYIIBIL: 2) s :J(XZ — 6% +10 - X)dx
|
5 ! 2 2
Y 5
235 X 3) s=[(x?-6x+10)dx
2

4) s J'(x— X2 +6x—10)dx

BeposTHOCTH OJIOMKH IEPBOT'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 gyenosek. 13 Hux 4 neBymkw,
ocTanbHbIe — oHOIH. K JoCKe BBI3BaH OIMH 1) 9 2) 4 3) 1 4)
yyawuiica. Torga BEpoSTHOCTb TOTO, YTO 3TO 13 13

OyJIeT IOHOIIIA PaBHA

©o |

Crnyyaitapie BenmnauHbl X 1 Y He3aBUCHMEIL. W3-
8 | Bectno, 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 oT1eJibHOM JINCTE HAMMIIUTE PellieHus cJIeAYIONnX 3a/1a4.
Ne bann bann
BOIIPO- CogepxaHue BoIpoca BO- OT-
ca poca BE€Ta
Omnpenenenne nepBooOpa3Hoil pyHKINH, TeMMa 0 TIepBo0Opa3HbIX. OnpeaeneHre He-
9 OTIpeIeICHHOTO MHTErpaja, ero TeOMEeTPHUIECKAN CMBICI. Teopema CyIecTBOBaHuUS 5
HMHTErpaja, CBOMCTBAa HEONPEIEIEHHOTO0 HHTETpara.
10 | Haiimure oOmiee perienue nudepeHnaibHOro ypaBHeHus Y — 2y = 6x° —6X — 2 5
HTroro: 10
Bcero 6as10B: | Ouenka: | oanuck

KoHTpoabHasa padoTa cTYIEHTOB 3204H0I (hopMbI 00yUeHUs

OreHOYHBIE CpPECTBA ISl KOHTPOJISI YCIIEBAEMOCTH IO AMCIUILIMHE COAEpKAT OJHY KOHTPOIb-
HYIO paboTy, cocTosIyto u3 14 3amanuii, KOTOpbIE BHIOMPAIOTCS COTVIACHO IHdpa U3 yueOHOro mocoous
JUTSL CTYJIEHTOB 3a04HOM (pOpMBI 0OyUEHUSI.

[lepeueHp BapuaHTOB 3aJaHU KOHTPOJBHOM pabOThI, METOAMKA €€ BHIIOJHEHHUS U HeoOXoaumas
JIUTepaTypa MpUBEIeHbl B METOJMYECKUX YKA3aHUAX JJIsl HAITMCAHUS KOHTPOJIBHON paOOTHI.

IHonHbIA (POHI OLEHOYHBIX CPEICTB, BKIKYAIIMUA TEeKYIUHHA KOHTPOJAb yCIEBAEMOCTH H
nepevyeHb KOHTPOJbHO-U3MepHuTebHbIX MaTepuanoB (KMM) npuBeneH B NpuJIOKeHUN K padoueit
nporpamme.

8. YYHEBHO-METOJUYECKOE 1 HHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIHU-
IIJIMHBbI

8.1 OcHoBHas TUTEpaTypa

1. bozomonos, H.B. Matematuka. YueOuuk s 6akanaBpos./H.B. boromosnos, I1.1. Camotinen-
k0. — M.: FOpaiit, 2012. — 396¢. (50 5k3.).

2. Bozomonos, H.B. [IpakTiueckue 3aHsITHS 110 MaTeMaTUKe. Yuel. nocodue ais 6akaiaBpoB./
H.B. boromomnos. — M.: FOpaiit, 2012. — 495¢. (50 3k3.).
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3. I'mypman, B.E. Teopust BepOSTHOCTEH U MaTeMaTUYECKasi CTATUCTUKA. Y4eO. mocobue ais Oa-
kanaBpoB./ B.E. 'mypman. — M.: FOpaiit, 2012. — 479¢c. (100 »k3.).
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Kysuenosna, 1O. C. Poro3una ; HoBouepk. nunx.-menuop. un-t Jlonckoii ['AY. - Dnekrpon. naH. - HoBouep-
kacck, 2017. - X)KM/I; PDF; 1,96 Mb.
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ucuuciieHue (pyHKIUI 0THON U HECKOIBKUX TIEPEMEHHBIX, MPIIIOKEHUS MU HEepeHITNATEHOTO UCUUCIICHUS
K UCCIIEIOBaHHIO (PYHKIIUI OAHOM U HECKOJIBKUX MEPEMEHHBIX [ DNEeKTPOHHBIN pecypc] : yuel. mocodue
JUTS CTY/L. BeeX Hampasil. [1 kypca OakanaBpuara] B 6 4. .2 / E. B. Bapeimaukosa, 1. M. bammsik, O. H.
Macnaxk ; HoBouepk. umx.-menuop. uH-T Jlonckoi ['AY. - Dnekrpon. naH. - HoBouepkacck, 2017. - XKM/I;
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11. bapvuuunuxosa, E.B. Matematuka. Yacts | [TekcT]: kypc nexumii st 6akagaBpoB BCeX
Hanpasil. / E.B. bapeiaukosa, M.B. Ky3nenosa, O.H. Macnak ; HoBouepk. uax.-menuop. uH-t [{oH-
ckoii ['AY. - HoBouepkacck, 2018. - 65 c. (5 7k3.)

12. Bapvuunuxoea, E.B. Matemaruka Yacte | [DnekTpoHHBIA pecypc]: |: Kypc JIeKmuii 1 6aka-
naBpoB Bcex Hampasil. / E.B. bapsimnukosa, M.B. Ky3zuenosa, O.H. Macnak — DnekTpoH. 1aH. - Hoo-
yepkacck, 2018. — XXM/, PDF; 1,05 MB. — Cucrem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat

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

1. Matemaruka [DnekTpoHHBIH pecypce] : ¢0. 3aa4 ¥ yIpaXHEHUH [[U14 CTyA. BceX o0pas.
HarpasJy. o4. 1 3a04. ¢opm 00y4.] B 5 4. U.1 : JIuneitHas u BekTOpHas ayreOpa, aHaTUTHIECKast TeOMET-
pust / E. B. bapbinukosa [u 11p.] ; HoBouepk. urx.-menunop. uH-T JJorckoit I'AY ; nox pea. FO.C. Poro-
3UHOM. - DIeKTpoH. JaH. - HoBouepkacck, 2017. - XKM/I; PDF; 1,85 Mb.

2. MaremaTtuka [D7eKTpOHHBIH pecypc| : ¢0. 3amad4 W ynpakKHEHWH [UIs CTyA. Bcex oOpas.
HanpaBJl. 04. ¥ 3a04. popMm 00yu.] B 5 u. U.2 : Brenenue B maremaTnueckuii ananus. Ipenensr. [1pous-
BoaHas / E. B. bapeimaukoBa [u ap.] ; HoBouepk. umx.-menmuop. uH-T JoHckoit 'AY ; mox pex. 10.C.
Porosunoii. - HoBouepkacck, 2017. - XJKM/I; PDF; 3,82 MB.

3. Matemaruka [ DIEeKTPOHHBIN pecypc] : ¢0. 3a1a4 U ypaxxHeHHH [ CTy[. Bcex oOpa3s.
HamnpasJil. 04. U 3a04. opm 00y4.] B 5 u. U.3 : MnTerpansHoe ucuncnenue / E. B. bapsimnukosa [u ap.] ;
Hogouepk. nnx.-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. Martematuka [ DIeKTpoHHBIN pecypc] : ¢0. 3a1a4 ¥ yIpaKHEHUH [[71s1 CTyI. BCeX 00pas.
Harpasy. o4. u 3a04. opm o0y4.]| B 5 4. U.4 : [Iluddepennmansusie ypauenus / E. B. bapeimaukosa [n
1p.] ; HoBouepk. unx.-menuop. uH-T Jouckoii ['AY ; nox pen. FO.C. Poro3unoii. - OnektpoH. nau. - Ho-
Bodepkacck, 2017. - XKM/I; PDF; 3,87 Mb.

5. Maremaruka [ DIEeKTPOHHEIN pecypc] : 0. 3a1a4 U ypaxHEHUH [U1sI CTyI. BCeX 00pas.
HarpasJj. o4. u 3a04. opMm 00y4.] B 5 4. U.5 : Teopus BeposTHOCTEH 1 MaTeMaTnueckas ctaTuctuka / E.
B. bapeinukosa [u 1p.] ; HoBouepk. unx.-mMenuop. ul-T Jlonckoit I'AY ; nox pen. 10.C. Poro3unoil. -
DnekTpoH. aaH. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,87 Mb.

6. MatemaTnka. MaTemaTrueckasi CTaTHCTHKA [ DJIEKTPOHHBIN pecypc|: METO/I. 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. — 3art. ¢ sxpana.

7. Bawnak, H.M. Matematuka [Tekcrt]: yued. mocobue mist cTya. 3a04. Gopmbl 00yd. Bcex
Hanpasienuii / .M. bammnsk, O.H. Macnak; HoBouepk.urx. menuop.ua-t JII'AY. — HoBouepkacck,
2017. - 190c. (50 7x3.)

8. bawnak, H.M. Matematuka [ DIeKTpOHHBIN pecypc]: yuel. mocodue ans CTya. 3a04. POpMBI
00yu. Bcex Hanpasienuii / .M. bamnsik, O.H. Macnak; HoBouyepk.umx. menmop.ma-T. — HoBouepkacck,
2017. — DnektpoH. gaH.- HoBouepkacck, 2017. — XXM/I; PDF; 4,3 Mb. — Cucrem. tpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ari1. ¢ skpaHna.

9. Marematuka. JIuneiiHas u BekTopHas anreOpa. AHaIUTHYEeCKass TeOMEeTpHsl [ DIEKTPOHHBIN pe-
cypc] : MeTo. yKa3. K BhII. pacd.-rpad. padoTsl 1yist OakanaBpoB I kypca o4. popmbl 00yd. BceX HAMpasi.
/ HoBouepk. unx.-menuop. uH-T Jonckoit I'AY, xad. BullBP ; coct. M.B. Ky3nenosa, .M. bamnsik,
O.H. Macnak. - DnektpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 876 Mb.

8.3 CoBpemennble npogdeccnonaabHbie 6a3bl U HHPOPMALHOHHDbIE 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)
Becrutatnas 6ubnmorexa 'OCToB n http://www.tehlit.ru/index.htm
cradjiaptoB Poccun
ITopTan yueOHHUKOB U AHCCEPTALIUI https://scicenter.online/
VYHuBepcureTckas HHGpOpMaOHHAS https://uisrussia.msu.ru/
cucrema Poccus (YMC Poccust)
DrekTpoHHast OubIMoTeKa "HAyIHOE http://e-heritage.ru/index.html
Hacnenue Poccun”
OnektpoHHas 6ubimoreka yueOuukoB | http://studentam.net/

CrpaBouHas cuctema «KOHCYyJIBTaHT Cornamenune OVS nns pemennit ES #V2162234

TLTIOCH

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

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

nopTai (MHGOpMaIOHHASI CHCTEMA)-
Mathcad-cnipaBounuk 1o Beiciiei ma- | http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
TEMATUKC



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 odpa3oBaTesibHOI opranu3amumn Ha 2019-20 y4. rog

YueOHblii roa HaumeHoBaHue JOKYMEHTA ¢ YKa3aHHEM PEKBHU3HTOB Cpox ae;:ec;::n JoKy-
2019/2020 HoroBop Ne 354 Ha oxazaHue YCIYT IO MPEJOCTaBICHUIO TOCTYIA K ¢ 14.06.2019 r. o
anekTpoHHBIM u3aHusiM oT 05.03.2019 r. ¢ OO0 «3BC Jlanp» 13.06.2020 .
2019/2020 Horosop Ne 001-01/19 06 oka3anuu nHGOPMALIMOHHBIX 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 Jlanb» 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 e ’
Tlariby 31.12.2025 r.
2019/2020 Jorosop Ne 5 Ha okazaHue yCIyr 10O NPEJOCTaBIEHHUIO JOCTYIA K ¢ 20.02.2019 r. mo
anekTpoHHBIM m3naHmsM oT 08.02.2019 1. ¢ OO0 «3BC Jlanb» 20.02.2020 1.
Jorosop Ne 48-n1 Ha nepenady NpoU3BEIEHUS HAYKH U HEUCKITIOUH- ¢ 27.04.2018r. 10
2019/2020 | TenbHBIX MMpaB Ha ero Kcnojbp3oBanuu ot 27.04.2018 r. ¢ ®I'BHY OKOHHAFHS HEHCIUTIO=
«PocHINTIM YUTENBHBIX TIPaB Ha
MIPOU3BEICHUE

8.4 Meroanyeckue YKa3aHusl JAJ1s1 00y4aIOLIUXCS M0 OCBOEHUIO THCIUTITHHBI

1. ITonoxeHue 0 MPOMEKYTOUHOM aTTeCTallK O0y4YarOIIMXCsl MO MPOrpaMMaM BBICIIETO 00pa3o-
BaHUs [DIEKTpOHHBIN pecypc]| (BBeaeHOo B AeiicTBue npuka3zom aupekropa HUMU Jlonckoit TAY Ne3-
O/l ot 18 suBaps 2018 r.) / HoBouepk. unx.-menuop. uH-T Jlonckoit ['AY.-Dnekrpon. nan. - HoBouep-
kacck, 2018. - Pexxum pocryma: http://www.ngma.su

2. TunoBble POPMBI TUTYJIBHBIX JUCTOB TEKCTOBOM JIOKYMEHTAIIWH, BBIIOIHAEMOI CTy/IEHTaMH B
y4eOHOM mpornecce [DnekTpoHHsblid pecype] / HoBouepk. mrxk.-menuop. uH-T JoHckoi ['AY.-DnekTpoH.
nan.- HoBouepkacck, 2015.- Pexxum poctyma: http://www.ngma.su.

8.5 IlepeueHb HHGOPMAIIMOHHBIX TEXHOJIOTHI M MPOrPAMMHOI0 00ecredeH s, HCTO0JIb3yeMbIX IPH
OCYIIEeCTBJIEHHH 00Pa30BaTeIbHOI0 NMpomecca
IlepeyeHb JULIEH3MOHHOTO MPOTPAMMHOI0 00ecreYeHust

PexkBU3UTHI MOATBEPKIAOIIET0 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 O6H3py>I(6HI/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 OTKPBITBIX NCTOYHUKAX CCTU UHTCPHET»

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 Tpein» (c 21.11.2018 r. mo
31.12.20191.)

CyOnuneH3noHHBIN J0TOBOP Ne
Tr000302417 ot 21.11.2018 r. AO
«Co¢rJlaita Tpeitn» (c 21.11.2018 r. mo
31.12.20191.)

JIuiieH3MOHHOE COTTIallIeHHE Ha UCTIOIB30-
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»

JIuneH3noHHBIE TIPOTPaMMBI JUIsE 00Pa30BaTENBLHOTO YUPEIKIACHUS
Autodesk (AutoCAD, AutoCAD Architecture, AutoCAD Civil 3D

U Jp.)

Cornamrenye o mpeaoCTaBICHUH JINIICH3UN U
okaszanuu yciyr ot 14.07.2014 r. Autodesk
Academic Resource Center (6eccpouHo)




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 TOJ BHOCATCS CISAYIOIMNE U3MEHEHUSI— OOHOB-

JICHO U aKTyaJIM3MPOBAHO COJICPKAHUE CICAYIOIINX PA3IEIIOB U MOAPA3IEIOB padoyeii MpOrpaMMbi:

7. ®OHJI OHEHOYHBLIX CPEJACTB JAJIs1 KOHTPOJISA YCIIEBAEMOCTH U ITPOBE-

JEHUS IIPOMEXXYTOUYHOM ATTECTAIIMHA OBYUYAIOIIMUXCSA IO JTAUCIHUILIMHE

1.

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

Martpuupsl: onpeneneHue, pasmep Marpuubl. PaBeHcTBO MaTpull, BUabl Matpull. JIuHeliHble onepanuu
HaJl MaTPUIIAMHU, UX CBOWMCTBA. Y MHOXKEHHE MaTpPHI], €ro cBoiicTBa. TpaHcnoHupoBanue matpuil. O0-
paTHasi MaTpPHIA: OpEICIeHHEe, TeOpeMa CYIECTBOBAHMUS, TPABUIIO HaXOKACHUs (N=2)

2.0mnpenenuTenn BTOPOTO U TPETHETO MOpsiAKa (ONpeesieHue, MpaBuia BEIYMCIEeHUs ). MUHOp U anre0-

9.
10

11.

12.

13.

14.

15.

16.

panyeckoe JonojHeHue. Perenne kBagpaTHBIX CUCTEM JIMHEHHBIX ypaBHeHHH 1o popmynam Kpame-
pa.

CkassipHOE TPOU3BEJEHUE IBYX BEKTOPOB: ONPEICIIEHUE, €r0 CBOWCTBA. BbIYMCIIEHUE CKAISAPHOIO
IIPOM3BENICHUS B KOOPAMHATHON popme. MexaHMUeCKU CMBICIT CKAJISIPHOTO MPOU3BEICHHUSL.
BekTopHOe npousBeficHNE IBYX BEKTOPOB: OINIPEAEIECHUE, CBOMCTBA. BpIunciieHne BEKTOPHOTO NPOU3-
BEJICHUS B KOOPIUHATHOM (opme. ['eomeTpruecknii 1 MEXaHWYEeCKUN CMBICIBI BEKTOPHOTO TPOU3Be-
JEHUS.

CMmelraHHOE IPOU3BEACHHUE TPEX BEKTOPOB: OIPEIEICHNE, BHIUMCICHUE B KOOpAUHATHON dopme. ['eo-
METPUYECKUI CMBICIT CMELLIAHHOTO IIPOM3BENIEHUS. Y CJIOBUE KOMIUTAHAPHOCTH TPEX BEKTOPOB.

Oo6mee ypaBHeHHE TpsMoid. MccnenoBanne o0IIero ypaBHeHUs IPSIMOK. Y paBHEHHE MIPSIMOU C yTII0-
BbIM KO3(G(UIMEHTOM. YpaBHEHHE NPsAMON, NPOXOIAlIeld yepe3 3aJaHHYI0 TOYKY B 3aJaHHOM
HanpaBlieHUU (ypaBHEHHUE IMy4YKa NPSMBIX). YpaBHEHHE IPSIMOM, MPOXOJAIIEH uepe3 IBe 3aJaHHbIe
TOYKH).

B3anMHOe pacnosiokeHue AByX MNPSIMBIX Ha IUIOCKOCTH: YIOJI, YCIOBHE IApAJUIEIBbHOCTH, YCIOBHE
NEPIEHANKYIAPHOCTH.

KpuBbie BToporo nopsjaka: onpejeneHue, oomiee ypaBHeHHE BTOpoi creneHu. OKpYKHOCTh: OIpesie-
JeHHe, KaHOHWYecKoe ypaBHeHHE (BbIBOJ). OcoOEHHOCTH OOLIEro ypaBHEHHUS BTOPOM CTENEHH s
OIpeIETeHUs OKPYKHOCTH.

DJUIIIC: ONPEeNeNIeHNEe, KAHOHUYECKOE YPaBHEHHE, TIOCTPOCHUE.

. 'unepbomna: onpeneneHne, KAHOHUYECKOE ypaBHEHUE. ACUMNTOTHI Tunepoosnsl. PaBHoOOYHAs runep-

6ona.

[Tapabona: omnpezeneHue, BbIBOJ KaHOHMYECKOTO ypaBHEeHUs. Pasnuunble GopMbl mapabosbl, UX Ka-
HOHUYECKHE YpaBHEHUs, KOOPJUHATHI (DOKYCOB, YpaBHEHHS TUPEKTPUC, YUEPTEXKH.

[Ipenen ¢pyHkuu, ero reomeTpuyeckas nHrepnperanus. OAHOCTOPOHHUE Npeaenasl GyHKIuu. Teo-
pPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTHU Ipesena ¢pyHkuuu. CBoiicTBa GECKOHEUHO MaJIbIX U OecKo-
HEYHO OOJBIINUX (YHKIIHH.

OcHoBHas TeopeMa Teopuu npenenos. Teopemsl o npexnenax. [lepBelii U BTOpoil criennanbHbIE TIpe-
JIeJTbI, CJIEICTBUS.

OnpezneneHre HENPEPHIBHOCTH PYHKIUHN Y=f(X) B TOUKe U Ha MHOXKeCTBE. TOUKHM pa3phiBa U UX KJac-
cudukanusa. HenpepbIBHOCTD ayieMeHTapHbIX QYHKIUI. ApudmeTnyeckue onepainnun HaJl HETPEphIB-
HeIMU QyHKIMsAMH. [Ipupamienne aprymenta u npupamenue ¢pynkunn y=f(x). Onpenenenue Hempe-
PBIBHOCTH (DYHKIIMH Ha «S3BIKE MPUPALIEHUI.

Onpenenenue nmpou3BoaHo GpyHkIuM y=f(x). O0Iee npaBuiIo OTHICKaHUS MPOU3BOAHOM. ['eomeTpu-
YECKUW U MEXAHUYECKHUI CMBICI MPOU3BOIHOM.

VYpaBHeHUs KacaTelIbHOW M HOpPMAJIU K INIOCKOCTH KpuBod. HeoOxoaumoe ycioBue nuddepeHuupy-
emoctu. [Ipon3BoHas COKHON QYHKIIUH.
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Ocnosuble npaBuia auddepennuposanus: 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 auddepeHiana.
[TpousBonHbie U qudGepeHIaIbl BEICIINX TOPIIKOB QYHKIUN y=f(X). MeXaHHYEeCKUil CMBICT BTO-
poii mpousBoaHoi. [IpaBumno Jlonurans.

Bospacratomue, yOpiBarone GyHKIUU: onpeneseHus, Bua rpa¢pukoB. Heobxoaumoe yciaoBue BO3-
pactanus (yobiBanus) pynkmuu y=f(x). Jloctatounoe yciaoue Bo3pactanus (yObiBaHusI) (PYHKITHH.
Onpenenenue TOUYKW Makcumyma (MuHuMyMa) Gynkiun y=f(x). HeoOxoammoe ycioBue cymecTBo-
BaHUs dKCTpeMyMma (QyHKImH y=f(x). Onpenenenue KpUTUIeCKol Touku 1-oro poxa. [locratodnbie
YCIIOBHA CYIIECTBOBaHMA dKCTpeMyMa pyHkiun y=f(x). [IpaBuio oTbickaHus MHTEPBaJIOB MOHOTOH-
HOCTH M KCTpeMyMOB (pyHKIU y=f(X).

Onpenenenue BBIMYKIOCTH (BOTHYTOCTH) rpaduka (ynkmuu. Heo6xomaumoe yciaoBHe BBITYKIOCTH
(BoruyTtoctH) Tpaduka ¢pyakuun y=f(x). JloctaTouHble yCI0BHUS BBIMYKIOCTH (BOTHYTOCTH) Tpaduka
¢ynkun y=f(x).

Omnpenenenne Touku nepernba. Heobxoaumoe ycinoBue CylecTBOBaHHUS TOYKM meperuda rpaduka
¢ynkunu. OnpeneneHne KPUTHUECKOW TOYKH 2-0r0 pona JloCTaTodHBIE YCIIOBHS CYIICCTBOBAHHS
TOukU neperuda rpaduka GyHkuuu. [IpaBuio OTHICKAHHS WHTEPBAJIOB BBIMTYKJIOCTH, BOTHYTOCTH M
Touek nepernda rpapuka GpyHkuun y=f(x).

ACHUMIITOTHI KPHUBOM: OMpeesieHne, BUAbI ACUMIITOT. YPaBHEHHUS BEPTUKAIBHBIX M HAKIOHHBIX
ACHMIITOT.

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

1. Omnpenenenuie nepBooOpazHOM PyHKLMH, JIeMMa O TTepBO0OpazHbIX. OrpeieieHue HeonpeIeIeHHOTO
UHTerpaa, ero reoMeTpuueckuii cMbIcil. Teopema cyiecTBoBaHust MHTerpaia. OCHOBHbBIE CBOMCTBA
HEOIPENETIEHHOTO MHTETpasla

2. MHTerpupoBaHue MO YacCTsIM I HEONPEIeTIEHHOTO HTerpaia: (hopMyIa, OCHOBHBIE CITydan IpruMe-
HEHUs. 3aMeHa IIEPEMEHHOM B HEOIIPEIEIIEHHOM MHTErpajle, NHTEIPUPOBAHUE UPPALIMOHAILHOCTEM.
WnrerpupoBanue QyHKIMH, cOepKaIlluX KBaJpaTHbINA TPEXUICH.

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

OIPE/IENIEHHOT0 UHTErpasia. Beruncienue onpeneneHHoro nHrerpana no gopmyne Herotona-

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

CTBa OIPEETICHHOTO HHTETpaa.

Berancnenue momiazaeit miockux ¢uryp. Berancnenue o0beMOB Tel BpalleHHs.

5. Juddepennmanbubie ypaBHeHus 1-ro mopsaka (Y 1): ompenenenue, BUabI 3amKcH, pelICHUE,
HayajpHOE ycioBue. Teopema Komm (cymecTBoBaHUE U €JMHCTBEHHOCTH peleHus AuddepeH-
LMaJbHOTO ypaBHeHUs 1-ro mopsaka). Y | ¢ pa3neneHHbIMU U pa3iensOmUMUAC IEPEMEHHbI-
MHU.

6. JluneitHoe muddepeHmaipHoe ypaBHEHHE 1-To MopsiAKa: ONpeIelieHne, B, HaXOXKIeHHEe O0IIero
pewienus. YpasHeHnue beprysuin.

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

8. OpHopoanble NWHEHHBIE AU(QepeHTnaIbHbIE YPaBHEHUS 2-TO TOPSAKA: ONMpeleIeHne, CBOM-
CTBO ero peuieHuil. Teopema o cTpykType OOIIEero pemeHus: OJHOPOJHOro JHHEeHHOTo nudde-
peHlIuaIbHble ypaBHEHUs 2-T0 mopsjka. Teopema o CTpYKType OOIero peueHus HeOJHOPO-
HOTO0 JUHEIHOTro AuQdepeHnanbHble YpaBHEHUS 2-T0 TOPSIKA.

9. HaxoknaeHue oOIIeTo pemeHus OAHOPOJHOTO JIMHEHHOTO AuddepeHInaIbHbIe ypaBHEHUS 2 -TO
MOpSAJKAa C MOCTOSIHHBIMU KO3((UIMEHTaMH B Clyd4asX, KOrJa KOPHU XapaKTepUCTHUYECKOTO
ypaBHEHUS: a) IEUCTBUTENIbHBIE U pa3InyHble; 0) AeHCTBUTENbHBIEC U PaBHbIE; B) KOMIIJIEKCHO
COIPS)KEHHBIE.

e
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10. MeTon moadopa 4acTHOTO PEHICHHS HEOJHOPOTHOTO JHHEHHOro auddepeHInaibHble YpaBH e-
HUS 2-TO MOPSAJKA C MOCTOSSHHBIMHU KO3(PUIIMEeHTaMu B clydasx, KOTJa Mpasasi 4acTh ypaBH e-
Hus umeet Bu: a) f(X) =P n (X) - €%, b) f(X) =e“* - ( Mcos yx + Nsin yx ).

11. CoOwiTusi. Buasl coOBITHIA: TOCTOBEpHBIE, HEBO3MOXKHBIC, CiIydaiiHble. BUIbI clydaifHbIX OO bI-
TUW: HECOBMECTHBIE, COBMECTHbBIC, PABHOBO3MOKHbIE, €IMHCTBEHHO BO3MOKHbIE. [loyHas rpym-
na coobITuil. IIpOTHBOMOIOKHBIE COOBITHS.

12. Yacrora. OTHOCUTENBbHAS yacToTa. Kilaccmueckoe M CTaTUCTUYECKOE OIMpPEACIICHUE BEPOSITHO-
CTH.

13. Anrebpa coObituii. Cymma coObiTHil. TeopeMbl CioKeHHs BEPOSTHOCTEH HECOBMECTHBIX U COB-
MecTHBIX coObITHH. [IponsBenenue coObiTHii. Teopema yMHOKEHUSI BEPOSITHOCTECH U €€ ClIe -
CTBHSL.

14. Cnyuaiinbie BenmmunHbl (CB): nuckpernbie (JICB) u menpepsiBabie (HCB). 3akon pacnpenerne-
HHUS JUCKPETHOM ClIyd4aliHOM BeJIMYMHBIL. Psan pacnpeneneHus. MHOrOyroJIbHUK pacipeaciICHu .
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 KBAJAPAaTHYECKOE OTKJIOHEHHE: ONMpPEACICHUE U BBIYMCICHHE; CBOMCTBA JUCIICPCHH
aias JICB u HCB.

16. Hekoropble CTaHAAPTHBIE paclpeesiCHus: OMHOMHAIBHOE, PABHOMEPHOE, HOPMAaJILHOE.

17. OcHoBHBIE 3a/layl MaTeMaTUYECKOW CTaTUCTUKH. ['eHepanbHas U BHIOOPOYHAS COBOKYITHOCTH.
Bunbl BapnanimoHHbIX psiioB, UX rpapuyeckoe nzodpaxenue. Ciocodsl 00pa3oBaHus BHIOOPKH.

18. [loka3zaTenu 1eHTpa paclpeaeieHus: cpeaHss BpI0oOpoyHas, Moja, Meauana. [lokasaTtenu Bapu-
allMd CTAaTUCTHYECKUX PACTIPEACIICHUIN: IMIUpPUYECKass JAUCIEPCHUs, CPEeIHEe KBaJAPAaTHUUYECKOE
OTKJIOHEHHE, KOADPUIIMEHT BapHalli. ACUMMETPHUS U IKCIIECC.

19. [ToHsiTHE CTATHCTUYECKHUX TUIOTE3, 00Iee mpaBuio ux nposepku. Kpurepuit cornacus Iupco-

2
Ha (¥ °).
20. CBoiicTBa BEIOOPOYHBIX OLIEHOK: HECMEIIEHHOCTh, COCTOSTENEHOCTD, 3(P(EKTUBHOCTD.

21. I/IHTCpBaHBHOG OLICHUBAHHUC I1apaMCTPOB. HOBCpHTGJ’IBHLIfI HHTCpBAJI IJIdI MATEMAaTUYCCKOI'O
OXKHUAaHUA U CPEAHETI0 KBAAPATUICCKOI0O OTKIIOHCHUA. Brruucnenne oonema BI>I60pKI/I.

KoHTpoabHasa padoTa cTYIEHTOB 3204H0I (hopMbI 00yUeHUs

OreHOYHBIE CpPECTBA ISl KOHTPOJISI YCIIEBAEMOCTHU IO AMCIUIIIMHE COAEpKAT OJHY KOHTPOIb-
HYIO paboTy, cocTosIyto u3 14 3aganuii, KOTOpbIE BHIOMPAIOTCS COTJIAacHO IHdpa U3 yueOHOro mocoous
JUTSL CTYJIEHTOB 3a04HOM (pOpMBI 0OyUEHUSI.

[lepeueHp BapuaHTOB 3aJaHM KOHTPOJBHOM pabOThI, METOAMKA €€ BHIINOJHEHHUS U HeoOXoaumas
JIUTepaTypa MpUBEIeHbl B METOJMYECKUX YKA3aHUAX JJIsl HAMTMCAHUS KOHTPOJIBHON paOOTHI.

IHonHbIA (POHI OLEHOYHBIX CPEICTB, BKIKYAIIUNA TEeKYIIHHA KOHTPOJAb yCIHEBAEMOCTH H
nepevyeHb KOHTPOJbHO-U3MepHuTebHbIX MaTepuaaoB (KMM) npuBeneH B NpuJIOKeHUN K padoueit
nporpamme.

8. YYEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIHU-
IIJIMHbI

8.1 OcHoBHas TUTEpaTypa

1. bozomonos, H.B. Matematuka. YueOnuk s 6akanaBpos./H.B. boromosnos, I1.1. CamotineHn-
k0. — M.: FOpaiit, 2012. — 396¢. (50 5k3.).

2. Bozomonos, H.B. [IpakTiueckue 3aHsITHS 110 MaTeMaTUKe. Yueb. nocodue ais 6akaiaBpoB./
H.B. boromomnos. — M.: FOpaiit, 2012. — 495¢. (50 3k3.).
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3. I'mypman, B.E. Teopus BepoaTHOCTEH 1 MaTeMaTHUECKasi CTaTUCTUKA. Yueb. mocodue s Oa-
kanaBpoB./ B.E. 'mypman. — M.: FOpaiit, 2012. — 479¢c. (100 »k3.).

4. I'mypman, B.E. PykoBOJICTBO K pEUICHUIO 3a/a4 10 TEOPUHU BEPOSITHOCTEH U MaTEMAaTUUECKOU
craTtuctuke. Yueb. mocooue mis By30B./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 »k3.).

5. Kenvoepm, M. 5. BeposiTHOCTb M CTAaTUCTHKA B IPUMEPAX U 3a/iayax [ DJIEKTPOHHBIN pecypc].
T. I: OcHOBHBIC TOHATHS TEOPUH BEPOATHOCTEH U MaTemMaTudeckoi ctatuctuku / M.S. Kens6ept, FO.M.
CyxoB Uznanwme 2-e, monosHeHHOE. — DnekTpoH. gad. — M.: MIIHMO, 2010. — pexxum nocryma:
http://www.biblioclub.ru — 25.08.2020.

6. Macnak, O.H. Marematuka. Teopusi MHOXKECTB, JJIEMEHTBI JIOTHKH, JITHEWHAs U BEKTOpHAS aJreo-
pa, aHalIMTHYEeCKasi TEOMETPUS Ha IFIOCKOCTH U B IPOCTPAHCTBE, IEMEHTHI TONOJIOTMH [ DJIEKTPOHHBIN pe-
cypc] : yae6. mocobue 1y cTy. Beex Hanpasil. [1 kypca 6akanaBpuara] B 6 4. .1/ O. H. Macnak, M. B.
Kysuernona, 1O. C. Poro3una ; HoBouepk. unx.-menuop. un-t Jlouckoii ['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 0THON U HECKOIBKUX TIEPEMEHHBIX, MPIIIOKEHUS MU HEepeHITNATEHOTO UCUUCIICHUS
K UCCIIEIOBaHHIO (PYHKIIUI OAHOM U HECKOJIBKUX MEPEMEHHBIX [ DNEeKTPOHHBIN pecypc] : yuel. mocodue
JUTS CTY/L. BeeX Hampasil. [1 kypca OakanaBpuara] B 6 4. .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. lHTerpayibHOE MCUUCIICHHE [ DIEKTPOHHBIN pecypce] : y4eO. mo-
coOue ans cTya. Bcex Hampasll. [1 kypca O6akanaBpuara] B 6 4. U.3 / 1. M. bammnsik, FO. C. Poro3una, M.
B. Ky3nenosa ; HoBouepk. nunx.-menuop. ua-T JJorckoit ['AY. - Dnexktpon. nan. - HoBouepkacck, 2017.
- )XMJ1; PDF; 2,77 MB.

9. Ky3neuosa, M.B. Maremaruka. J{uddepenimanbapie ypaBHEHUs [ DIEKTPOHHBIN pecypc] : yueo.
nocoOwue JIIsl CTy/. BcexX Hampasil. [1 kypca OakanaBpuata] B 6 4. U.4 / M. B. Ky3nemnoga, E. B. bapbmanko-
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 BeposiTHOCTEH [ DNEKTPOHHBIN pecypce] : yued. mocodue
JUIs CTYA. BceX Hampasil. [1 kypca 6akanaBpuara] B 6 u. U.5 / 1O. C. Poro3una, E. B. Bapsiaukosa, M.
B. Ky3nenosa ; 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 st 6akagaBpoB BCeX
Hanpasil. / E.B. bapeiaukosa, M.B. Ky3nenosa, O.H. Macnak ; HoBouepk. unx.-menuop. uH-T [{oH-
ckoii ['AY. - HoBouepkacck, 2018. - 65 c. (5 7k3.)

12. Bapvuunuxoea, E.B. Matemaruka Yacte | [DnekTpoHHBIA pecypc]: |: Kypc JIeKmuii 1 6aka-
naBpoB Bcex Hampasil. / E.B. bapsimnukosa, M.B. Ky3uenosa, O.H. Macnak — DnexTpoH. 1aH. - Hoo-
yepkacck, 2018. — XXM/, PDF; 1,05 MB. — Cucrem. tpeboBanus: IBM PC/ Windows 7. AdobeAcrobat

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

1. Matemaruka [DnekTpoHHBIH pecypce] : ¢0. 3a1a4 ¥ yIpakHEHUH [U14 CTyA. Bcex o0pas.
HarpasJy. o4. 1 3a04. ¢opm 00y4.] B 5 4. U.1 : JIuneitHas u BekTOpHas ayreOpa, aHaTUTHIECKast TeOMET-
pust / E. B. bapbinukosa [u 11p.] ; HoBouepk. urx.-menunop. uH-T JJorckoit I'AY ; nox pea. FO.C. Poro-
3UHOM. - DIeKTpoH. JaH. - HoBouepkacck, 2017. - XKM/I; PDF; 1,85 Mb.

2. MaremaTtuka [D7eKTpOHHBIH pecypc| : ¢0. 3amad4 W ynpakKHEHWH [UIs CTyA. Bcex oOpas.
HanpaBJl. 04. ¥ 3a04. popMm 00yu.] B 5 u. U.2 : Brenenue B maremaTnueckuii ananus. Ipenensr. [1pous-
BoaHas / E. B. bapeimaukoBa [u ap.] ; HoBouepk. umx.-menmuop. uH-T JoHckoit 'AY ; mox pex. 10.C.
Porosunoii. - HoBouepkacck, 2017. - XJKM/I; PDF; 3,82 MB.

3. Matemaruka [ DIEeKTPOHHBIN pecypc] : ¢0. 3a1a4 U ypaxxHeHHH [ CTy[. Bcex oOpa3s.
HamnpasJil. 04. U 3a04. hopm 00y4.] B 5 u. U.3 : MnTerpansHoe ucuncnenue / E. B. bappinukosa [u ap.] ;
Hogouepk. nnx.-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. Martematuka [ DIeKTpoHHBIN pecypc] : ¢0. 3a1a4 ¥ yIpaKHEHUH [[71s1 CTyI. BCeX 00pas.
HarpasJy. o4. u 3a04. opm o0y4.] B 5 4. U.4 : [Iluddepennmansusie ypauenus / E. B. bapeimaukosa [u
1p.] ; HoBouepk. unx.-menuop. uH-T Jouckoii ['AY ; nox pen. FO.C. Poro3unoii. - OnektpoH. nau. - Ho-
Bodepkacck, 2017. - XKM/I; PDF; 3,87 Mb.

5. Maremaruka [ DIEeKTPOHHEIHN pecypc] : ¢0. 3a1a4 U yIpaKHEHUH [U1sI CTyI. BceX 00pa3s.
HarpasJj. o4. u 3a04. opMm 00y4.] B 5 4. U.5 : Teopus BeposTHOCTEH 1 MaTeMaTnueckas ctaTuctuka / E.
B. bapeinukosa [u 1p.] ; HoBouepk. unx.-mMenuop. ul-T Jlonckoit I'AY ; nox pen. 10.C. Poro3unoil. -
DnekTpoH. aaH. - HoBouepkacck, 2017. - X)KM/I; PDF; 3,87 Mb.

6. MatemaTnka. MaTemaTrueckasi CTaTHCTHKA [ DJIEKTPOHHBIN pecypc|: METO/I. 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. — 3art. ¢ sxpana.

7. Bawnak, H.M. Matematuka [Tekcrt]: yued. mocobue mist cTya. 3a04. Gopmbl 00yd. Bcex
Hanpasienuii / U.M. bammnsk, O.H. Macnak; HoBouepk.urx. menuop.ua-t JII'AY. — HoBouepkacck,
2017. - 190c. (50 7x3.)

8. bawnak, H.M. Matematuka [ DIeKTpOHHBIN pecypc]: yuel. mocodue ans CTya. 3a04. POpMBI
00yu. Bcex Hanpasienuii / .M. bamnsik, O.H. Macnak; HoBouepk.umx. menmop.ma-T. — HoBouepkacck,
2017. — DnektpoH. gaH.- HoBouepkacck, 2017. — XXM/I; PDF; 4,3 Mb. — Cucrem. tpeboBanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3ari1. ¢ skpaHna.

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

8.3 CoBpemennble npogdeccnonaabHbie 6a3bl 1 HHGOPMALHOHHBbIE 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)
Becrutatnas 6ubnmorexa 'OCToB n http://www.tehlit.ru/index.htm
cradjiaptoB Poccun
ITopTan yueOHHUKOB U AHCCEPTALIUI https://scicenter.online/
VYHuBepcureTckas HHGpOpMaOHHAS https://uisrussia.msu.ru/
cucrema Poccus (YMC Poccust)
DrekTpoHHast OubIMoTeKa "HAyIHOE http://e-heritage.ru/index.html
Hacnenue Poccun”
OnekTpoHHas 6bubimoreka yueOHukoB | http://studentam.net/

CrpaBouHas cuctema «KOHCYyJIBTaHT Cornamenune OVS nns pemennit ES #V2162234

TLTIOCH

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

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

noptai (MHGOpMaIOHHASI CHCTEMA)-
Mathcad-cnipaBounuk 1o Beiciiei ma- | http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
TEMATUKC



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 opranuzanmuu Ha 2020-21 yu. roa

YueOHblIii roa HaunMmeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PEeKBH3UTOB Cpox ae;:ec;::n Hoky=
JHorosop Ne 501-01\20 06 oka3zanuu HHHOPMALHOHHBIX YCIYT 110
. C20.01.2020 .
2020/2021 MIPEIOCTABIICHUIO TOCTYIa K 0a30Boii koywteknuu «IbC YHusepcu- 1019.01.2026
TeTckas oubanoTeka omnaitay ot 22.01.2020r. ¢ OO0 «HexcMenuay 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 pou3BeACHUH U TIpeo- C 18.12.2019 no
2020/2021 | craBnenuto moctymna k pasmenam OBC CIb ot 18.12.2019 r. ¢ OO0 31.12.2022 ¢ mocneny-
«OBC Jlaup» IoIIel IpoJIOHTanHen

8.4 MeToauueckue yKa3aHus J1JIsl 00yYAKOUIAXCSI TI0 OCBOEHH IO TUCIIHIIIMHBI

1. ITonoxeHne 0 MPOMEKYTOUHON aTTeCTAllMK 00OYYarOIIMXCs M0 MPOrpaMMaM BBICIIEro 00paso-
BaHUs [DNEKTpOHHBIN 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 JIOKYMEHTAIIWH, BBIMIOIHAEMOI CTy/IEHTaMH B
y4eOHOM mpornecce [DneKkTpoHHsblid pecype] / HoBouepk. maxk.-menuop. uH-T JoHckoi ['AY.-DnexTpoH.
nas.- HoBouepkacck, 2015.- Pexxum nocryma: http://www.ngma.su.

8.5 Ilepeuens HH(POPMALUOHHBIX TEXHOJIOTHI H MPOrPAMMHOI0 00ecneYeHns, HCIOJIb3yeMbIX MPHU
OCYLIeCTBJICHMH 00pa30BaTeIbHOIO0 Mpolecca
IlepeyeHb JTULEH3MOHHOTO POTPAMMHOI0 o00ecreYeHn st

PexkBU3HMTHI NOATBEPKAAOLIECTO JOKY-
MEHTa
CyOnuiieH3nOHHBIH 1oroBOp No
Tr000418096/44 ot 20.12.2019 . AO
«Cog¢rJlaita Tpeitn» (c 20.12.2019 r. mo
20.12.2020 r.)
CyOuieH3uOHHBIH 1oroBop No
Tr000418096/45 ot 20.12.2019 . AO
«Cog¢rJlaita Tpeitn» (c 20.12.2019 r. mo
20.12.2020r.)
JIuieH3MOHHOE COTTIallleHNe 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 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)

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



http://www.ngma.su/
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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)




11. TOMOJIHEHUS 1 UBSMEHEHUA B PABOYEN ITIPOT'PAMME

B pabouyro mporpammy Ha 2021 - 2022 y4yeOHBIN TOA BHOCATCS CICAYIOIIUE JONOJHCHHS U
M3MEHEHUS - OOHOBJICHO M aKTYaJIM3UPOBAHO COIep)KaHUE CIEAYIONINX Pa3IeNioB U MoApa3esioB padbodueit

MPOTrPAMMBIL:

8.3 CoBpemenHble npogeccuoHAIbHBIE 0a3bl M MHPOPMaMOHHBIE CIPABOYHbIE CHCTEMbI

Baser manaeix OO0 "PernoHaisHBIN
HH(POPMAITMOHHBIA WHACKC ITUTHPOBAHUS"

Jorosop Ne AK 1185 ot 19.03.2021 OO0
"PernoHabHBIN HHG)OPMAITMOHHBIN HHIICKC
mutupoBanus” (21.03.21 r. mo 20.03.221.)

bazsr ganabix OO0 Hay4dnas snexkTpoHHas
O6ubimoreka

JIu1eH3nOHHBIN JIOTOBOP

AJICKTPOHHAsI OMOIHOTEeKA

13947/18016/2020 ot 11.09.2020 OOO Hayunas

Ne SIO-

Bazer nanabix OO0 "I'pocc Cucrem.Muadopmanus
U perieHus"

Kontpakr Ne 24/12 ot 24.12.20

Cucrem.Muadopmarnus u pemerns”

20 OO0 "I'pocc

Ilepeuensb noropopoB IbC o0pa3zoBaTebHOI opranuzanun Ha 2021-22 yu. roj

YueoHubiid Cpok neiicTBus
HaumeHoBaHMe 10KyMeHTa ¢ YKa3aHHEeM PeKBU3UTOB
rog AOKYMEHTa
Horosop Ne 1/2021 ot 15.02.2021 1. ¢ OO0 «3bC Jlanp» Ha Oka3aHHe
YCIyr TI0 TIPENOCTaBICHHUIO MOCTYMa K OJJIEKTPOHHBIM u3nanusM | ¢ 20.02.2021 r.
2021/2022 | xomnexiuii: «JlecHoe XO3SIICTBO H JIECOMHXXEHEPHOE JEI0 — o
W3narensctBa Jlanb» U 0THEIBRHO HAO KHUT U3 APYTHX PA3[eiioB. 19.02.2022 r.
Homn.cornamenue Nel ot 20.02.21 k Jlor Ne 1 ot 15.02.2021 r. JIans
Horoop Ne2/2021 ¢ OOO»3BC Jlab» Ha oOKa3aHUE YCIyr IO
MPENOCTABICHUIO AOCTYNAa K OHJICKTPOHHBIM H3JAHHUSIM KOJUICKLUH:
«JlecHoe XO3SIMICTBO M JIECOMH)KEHEpHOE Jneno — Boponexckuil
rOCYy/IapCTBEHHBIN JlecoTexHHueckud yHuBepcuter wumenn [.@. | ¢20.02.2021 .
2021/2022 | Mopo3oBay, «JlecHOe XO3SIICTBO W JIECCOMHXXCHEPHOE JIeJI0 — o
[ToBoKCKMIT TOCYJAapCTBEHHBIM TEXHOJOIMYECKU yHuBepcurer» ¢ | 19.02.2022r.
00O «3bC Jlap» ¥ OTAENBHO HAa KHWTH W3 pas3zaeron: «buomorusy,
«IKOJIOTUS», K XHUMUS»
Homn.cornamenue Nel ot 20.02.21 k Tor.Ne 2 ot 15.02.2021 r. Jlans
8.5 TIlepeuenb WHGPOPMAUHOHHBIX TEXHOJOTHH ¥ TPOrPaMMHOr0 ofecreyeHwusl,

HCIOJIb3YEMBIX NMPH OCYIICCTBJICHUMN 06pa30BaTeJ’lBHOF0 mpoiuecca

IlepeuyeHb AMIEH3HOHHOIO MPOrPAMMHOI0O

odecneuyeHus

PexkBU3HUTHI MOATBEPKAAIOIIET0 TOKYMEHTA

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)

CyOmumen3uonnsiit joroBop Ne502 ot 03.12.2020 T.
AO «CodtJlaitt Tpeiin» (¢ 03.12.2020 r. 1o
02.12.2021r.)

Dr.Web®DesktopSecuritySuiteAnTusupyc
K3+ 1Y

l'ocymapcTBeHHBIN (MyHMLIMIAIBHBIN) KOHTpakT Ne
PITA06150002 ot 15.06.2021 r. Ha mnepenauy
HEUCKJIIOYMTENBHBIX TpaB Ha  HCIIOJIb30BaHUE
nporpamm s OBM 000 «AWUTU LIEHT» (c
15.06.2021 r. mo 15.06.2022 r.)

JononHeHus 1 U3MEHEHUs PacCMOTPEHBI Ha 3aceaHnu Kadeapsl «27» asrycra 2021 T.

BHeceHHbIE JOMOHEHUS U M3MEHEHHUS yTBepKaar: «27» asrycra 2021 r.

Hexan ¢pakynbrera _Kpyxwumun C.H.

(®M.0))

(mozmucs)



