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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Lenbr0 OCBOEHUS TUCIMILIMHBI «MaremaTukay sBisgeTcss GOpMHUPOBAHNE KOMITETCHIINH,
KOTOpasi BKJIIOYAET B ceOsl:

* BOCIIUTAHUE JOCTaTOYHO BBICOKOM MAaTEMaTUYECKON KYIbTYPBbI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB MAaTEMAaTUYECKOT O MBILLITICHUS;

* [IPUBUTHE HABBIKOB MCIIOJb30BAaHUS MAaTEMaTHYECKMX METOJOB U  OCHOB
MaTeMaTU4YeCKOro MOJIECJIUPOBAHUS B IPAKTUYECKON AEATEIbHOCTH.

Bocriuranue y CTyIeHTOB MaTeMaTWYeCKOM KyJIbTyphl BKJIIOYAeT B ce0sl sICHOE
MOHMMAaHHE HeOOXOIUMOCTH MaTEeMaTUYECKOI COCTaBIIIONIeH B 0011Iel TOArOTOBKY OakaiaBpa,
BbIPa0OTKY MPEJICTABICHUM pOJIM U MECT€ MATEMAaTUKU B COBPEMEHHOM LMBUIM3ALUM U B
MHUPOBOH KYJIbTYpE, YMEHHE JIOTHYECKU MBICIHUTD, ONIEPUPOBATH ¢ A0CTPAKTHBIMU OOBEKTAMH U
OBITh KOPPEKTHBIM B YIMOTPEOJICHUH MATEMaTHUECKUX MOHSATHI M CHMBOJIOB JUIS BBIPa)KEHUS
KOJIMYECTBEHHBIX M KauyeCTBEHHBIX OTHOIICHUN. Maremarndyeckoe oOpazoBaHue OakallaBpoB
JIOJKHO OBITh IUPOKUM, OOIINM, TO €CTh JOCTATOYHO ()yHJAMEHTAIbHBIM.

Hacrosmas nporpamMmma no MmareMaTuke oTpaskaeT HOBbIE TpeOOBaHMUSI, IPEIbIBIISIEMbIE K
MaTeMaTHYeCKOMY OOpa30BaHUIO COBpPEMEHHBIX OakanaBpoB. Ee xapakrepusyeT HpuKIIamHas
HAIpPaBIEHHOCTb M OpHUEHTAlUsi HAa OOyYeHHE CTYJEHTOB MCIIOJIb30BAHHIO MATEMATHYECKUX
METO/I0B IIPHU PELICHUM TPUKIIAHBIX 3a1a4.

OOmuit Kypc MareMaTuKu SBISETCs (DyHAaMEHTOM MaTeMaTH4eCKOro OOpa3oBaHHs
Oakanaspa.

3anauu U3y4eHUs JUCHUTIIIUHBI:

- pa3BUTHE JOTUYECKOTO U AITOPUTMUYECKOTO MBILUICHMUS;

- OBJIa/ICHHE OCHOBHBIMHM METO/IAMH UCCIEAOBAHUS U PEILICHUS] MATEMAaTUYECKHX 3a/1a4;

- OBJIQJICHUE OCHOBHBIMM YHUCIIEHHBIMM METOJaMU MaTeMaTUKUd M UX NPOCTEUIINMHU
peanuzanusmu Ha DBM;

- BBIpa0OTKY YMEHMSI CaMOCTOSITENIbHO pAacUIMPATh MaTeMaTHUYeCKWe 3HaHUS |
MPOBOAMTH MAaTEeMAaTUYECKUI aHATIN3 MPUKIIAIHBIX (MHKEHEPHBIX ) 3a/1a4.

2 MecTo TMCHUIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHO MPorpaMmMbl

HucuuruinHa MaremaTuka BXOAUT B 00s3aTeNbHYI0 4YacTh Y4eOHOro IUIaHa
00pa3oBaTebHOI MPOrPaMMBI.

Jns  u3ydeHWs  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUS,  BIAJCHHSA),
c(OpMUPOBAHHBIE B pe3yIbTaTe U3yUEHUS TUCIUIUINH/ IPAKTUK:

OcBoenne )IaHHOI\/’I AUCHUILIMHBI ITPEAIIoJaracTt, 4YTo B pE3yJIbTAaTC N3YUCHUA IKOJIBHOT'O
Kypca MaTeMaTUKU oO0y4aroIuics uMeeT c(hOpMUPOBAHHOE MPEICTABICHUE O MaTeMaTHKe Kak
YHUBCPCAJIbHOM A3BIKC HAYKH, 00 naeax U MEeToaax MaTreéMaTHUKU, BJIAJECT MAaTEMATHUYCCKUMHU
3HaHUSIMH U YMEHUSIMH, COOTBETCTBYIOUMMU DesepabHOMY KOMIIOHEHTY IOCyIapCTBEHHOTO
CTaHAapTa o0Iero 00pa3o0BaHUs, UMEET Pa3BUTOE JOTUYECKOE MBIIUICHHE, IPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1afiaeT BHICOKUM YPOBHEM allTOPUTMUYECKOM KYJIbTYpHI.

3HaHUA " YMCHHA, YCBOCHHBIC B INPOHECCE M3YUCHUA MATEMATUKU HeO6XO)II/IMI)I I
OCBOCHMS IPYTHX JUCLHUIUIMH €CTECTBEHHOHAYYHOT'0 M MPO(ECCHOHANBHOTO IIUKIIOB.

3HaHus (YMEHUs, BIAAEHUS), MMOJTYYCHHbIE MPU U3YYCHUU TAHHOW TUCIHUIUIMHBI OyIyT
H€06X0,ZII/IMI)I JJIA I/I?)yquI/ISI }II/ICI_[I/IHJ'II/IH/ HpaKTI/IKI

dusnka

CornpoTHBIeHHE MAaTEPUATIOB

[ToaroroBka K caye v craya rocyAapCTBEHHOIO 3K3aMEHa

HaueprarenbHas reomeTpust 1 KOMIbIOTEpHas Tpaduka



dusnueckas XuMus
MarepuanoBeneHue
[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKALIMOHHOM pabOThI

3 KomnereHnnu o0y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbTare ocBoeHust nucUUIUIMHBI (Moyiisi) «MaTemaTukay o0yJaroniuiics: JoKeH
00J1a1aTh CIEAYIOIIMMHI KOMIETCHIUSMU:

Kon nunaukaropa Nuaukatop 10CTHKEHUS KOMIIETEHIUA

OIIK-1: Crnocoben pemath 3amaud Mpo(ecCHOHANBHON NESTENbHOCTH, MPUMEHSS METObI
MOJICITMPOBAHHSI, MATEMAaTHYECKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIC 3HAHMUS

OIlK-1.1 Hcnone3yer ecTeCTBEHHOHAY4YHbIE 3aKOHbI M IIPUHLUIIBI NP PELICHUU
IIPAKTUYECKHX 3a/1a4

OIIK-1.2 Pemaer cranmaptHele NpodeccHOHANbHbIE 3a7ayd € [PUMEHEHUEM
00IIIeMHKEHEPHBIX 3HAHUH

OIIK-1.3 [TpumeHnsier MeTonbl MOAETUPOBAHHUA M MAaTEMaTUYECKOI'O aHaju3a Jyis
pelIeHHs 3a/1a4 TEOPETUYECKOT0 M MPUKJIAJHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 131,1 akax. yacos:
— aynutopHas — 126 akaj. 4acos;

— BHeaynuTopHas — 5,1 akaj. yacos;

— caMocTosTenbHast pabora —211,2 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K AK3aMEHY —

17,7 akap. gac

dDopMa aTTecTaluu - 3a4€T C OHCHKOP'I, OK3aMCH

TabJIKIIa IPOU3BOIHBIX

AKP Ne 4

AynuropHas § =
o | wouTakTHas pabota o 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . p Kon
S 3 © | caMOCTOSATENbHON | yCIIeBaeMOCTU U
JUCLIATUINHBI 3 £ m ., | KOMIEeTeHIH
O s g £ paboTs MIPOMEKYTOYHOM
nab. | mpaKT. 3
Tex. | 0 EaH 5 g aTTecTaluu
1. OJeMeHTEI BEKTOPHOM
anreOppl W aHAJIUTHYECKOU
reOMEeTpHU
- HOATOTOBKA K
MPAKTHIECKOM
1.1 BekropHas anredpa: p SAHSITHIO Y- KOHCYJIbTALlUH 110
JIMHEHHbIE W HEJIHMHEHHbIE 4 4 15 BHHOHHe};He pemennro U3 Nel, OIIK-2.1,
olepaluy HaJ BEKTOPaMHU U T —— - IpOBEpKaA OIIK-2.2
UX CBOMCTBA. FHBHLY pemenust AKP Nel
JIOMAITHAX
2 3ananuit /13 1
- BBIIIOJIHEHUE
12 T ——— AKP No2 - KOHCYJIbTAINH 110
réOMeTpMﬂ Ha TUIOCKOCTH 1 2 2 «BexropHas pemenuro UJI3 Ne2,|  OIIK-2.1,
B IDOCTDANCTES anrebpa u - MpoBEpKa OIlK-2.2
pocTp aHanutndeckas | pemeHust AKP Ne2
TeOMETPHSD»
HWroro no pazneny 6 6 15
2. BBenenne B MaTeMaTHYECKHUI
aHau3
- KOHCYJIBTaLlUH O
21 IIpenen u
HerepBIBHO(IJ)TI) Oymcwn| 2 6 6 5 - BeIONTHeHUe | pemennio M3 Ne3, [ OIIK-2.1,
OHOI TIepeMeHHO AKP Ne3 , /13 3 - IpOBepKa OIIK-2.2
p pemenms AKP Ne3
Wroro no pazaeny 6 6 5
3. JuddepenumansHoe
ucyucieHne (QyHKIUH — OJHOU
TIepeMEeHHON
31 Onpesernere - CaMOCTOSITEIIbHAS
: . adora ¢
MPOU3BOJHOW (YHKIUU B P N
Touke. Jlnddepenimar, ero JATEPaTypoil — | - KOHCYJNBTallUH MO
. s
reoMeTpHUCCKHHA  CMBICT KOHCIIEKT petenuto NJ13 Ned,
Teomerpraecie H 2 4 4 «3agauu, - IPOBEpKa OIIK-2.1,
MEXAHIIECK I CMBICH npuBofsmue kK | pemenus AKP Ned, OIlK-2.2
. TIOHSITHIO - MpoBepKa
MIPOU3BOJHOM. IIpaBuna . pOBeD
s bepentmposanus " MIPOU3BOTHOM», KOHCIIEKTa
- BBIIIOJIHEHHE




3.2 Tuddepenuuponanue
HESIBHO M TMapaMeTPUYCCKH

KOHCYJIbTAllUU 110

I F - 2 2 BoinosiHeHne AKP | pemenuro 13 No4, OIIK-2.1,
: YHICHHH. Ned - IpOBEpKa OIlK-2.2
Jlorapugmuueckoe
pemennst AKP Ne4
U depeHInpoBaHne
HUroro no pazaeny 6 6
4. HHTerpalbHOC HWCUYHCICHHE
(hYHKIIMYU OJIHO MTEpEeMEHHOM
4.1 II
epBooGpasHas BoinosiHeHne AKP
GbyHKIHS. NoS - KOHCYJIBT. T10 pelll.
HeonpeneneHubrit - N3 NeS, OIIK-2.1,
2 2 10 | «HeomnpenenaeHHbI
MHTETpAll U €r0 OCHOBHEIE N . - IPOBEPKA OIIK-2.2
CBOWCTBA. Tabnuna 1 H OTIPCAICTICHHEIH pemeHus AKP Ne5
HHTETpa»
HEONpeIeICHHBIX
- BBINIOJIHEHHUE | KOHCYJIBT. 110 per
4.2 OcHOBHBIE METOMBI AKP NoS W13 Ne5, OIIK-2.1,
6 6 15 | «HeompeneneHHbI
MHTETPUPOBAHHS N ———— - MpOBEpKa OIIK-2.2
pen pewenns AKP Ne5
HHTETpa)
4.3 OnpeneneHHbIi
UHTErpall. 3anauwy,
- BBITIOJTHEHUE
NPUBOASAIINE K TOHSATHIO AKP Ne5 - KOHCYJITallH 0
OTIPEIEIEHHOT0 MHTErpana. - pewenuro U3 NoS5,|  OIIK-2.1,
2 2 15 | «HeonpeneneHHbl
Dopmyna N~ - MpoBEpKa OIIK-2.2
Hetorona-JleitGuuna. pen pewenus AKP No5
. HHTETpal. »
CBoiicTBa. Meronast
HUHTETPUPOBAHHS
Wroro no pazneny 10 10 40
5. JuddepenumansHoe
HCUHUCIICHHE GbyHKIIU
HECKOJIbKHX ITePEeMEHHbIX
CaMOCTOSITEIIbHOE
51 Omnpenenenne H3y4YCHHE
OCHOBHBIX TOHSITHH. JUTEPATYPHI:
Ilpenen u HempepBIBHOCTH 2 2 15 HaITUCaHWe TIpOBEpKa OIlK-2.1,
OHII. OcHoBHBIC CBOiicTBa KOHCIIEKTa KOHCIIEKTa OIlK-2.2
(GyHKIMH, HENpephIBHBIX B «CpoiicTBa
3aMKHYTOI o0Onactu. ¢byHKINH,
HETPEPHIBHBIX B
3aMKHYTOHN
5.2 YacTHble MpOW3BOIHEIC
" MIPOU3BOIHAS o -
HaIpaBJICHHIO. KOHCYJIbTHPOBAHNE
KacarenpHast mI0CKOCTH H 4 4 15 BeinosHeHne AKP | no pemenuto NJI3 OIIK-2.1,
HOpMaJlb K TOBEPXHOCTH. Ne6 «DHIT» Ne6, OIlK-2.2
T'eomerpuueckuit  cMbIcn - IpOBEpKa
muddepennuana. [Ipusnak pemennss AKP Ne6
T epeHIPYEeMOCTH.
5.3 TlpousBoaHas CIIOKHOMN i
GbyHKIHN. YacTHble
POH3BOTHEIE 14 KOHCYJIbTHPOBAHUE
II/)I (b(epeHIMaTEl  BBICIINX 2 2 161 |Bimomenne AKP | mo pemenuto /13 OIlK-2.1,
a peHi ! Ne6 «DHIT» Ne6, OIIK-2.2
MOPSIKOB. - npoBepKa
Muddepennuposanue pemennss AKP Ne6
HESIBHO 3a[aHHBIX
Wroro no pazaeny 8 8 46,1
Hroro 3a cemectp 36 36 |106,1 9K3aMeH

6. OOBIKHOBEHHBIC
nuddhepeHnraabHbIe ypaBHEHHUS




6.1 OOBIKHOBEHHBIE
JuddepeHaIbHble
ypaBHEHHS HIEPBOTO -
nopsinka. ['eomerpuyeckuit KOHCYJIbTHPOBAHNE
OIIK-1.1,
CMBICII 2 6 0o |BbIIOJHEHHE AKP | no pemenuto /13 OIK-1.2
JudhepeHIaIbHOro Ne7 Ne7 Y
ypaBHEHHS HIEPBOIO - MpOBEpKa ONK-13
nopsinka. Meroas! penieHus pemenus AKP Ne7
TG PepeHIIHATBHBIX
ypaBHEHUI [IEPBOTO 3
- COCTaBJICHHE
KoHcTekTa «J{Y -
6.2 IV BBICHIHX HOPSJIKOB, BPICIIIX ROHCYARTHPOBAMIE | g q 7,
TIOPSIIKOB, o pemenuto /13
CBOJAIIMECST K  TEPBOMY 2 4 20,1 CBOJIIILIECS K No7 OIIK-1.2,
HOPAIKY 2 OIIK-1.3
TIEPBOMY», - IpoBepKa
- BBIIIOJTHEHUE KOHCIIEKTa
AKP Ne7
Hroro no pazneny 4 10 40,1
7. 3J1eMeHTHI TEOpUH
BEpPOSATHOCTEN u
MaTeMaTHYECKON CTaTHCTHKH
7.1 JuckpeTHbIe u
HETIpEephIBHBIC  CIIy4aliHbIE -
BENIMYUHEL. Psim n hyHKImA - BomonHerue | KOHCYIBTHPOBAHME | 0. o 1,
PacpeaCTICHHA " 2 6 13 | AKP No8 «Teopus | O Pemermo I3 | e 4 5
IUIOTHOCTb. - % Neg, .
M BEPOSATHOCTEH. » OIlK-1.3
aTeMaTHYEeCcKoe - MpoBEpKa
OXHJAHWE H JUCIIEpCHs, peueHus AKP No§
HayaJIbHBIE U LIEHTPAJIbHBIE
7.2 HssecTrbre KOHC JILT-I/I OBaHHE
pacnpeneneHus Hu UX - BeinosiHeHue KP o }e]memio W13 OIIK-1.1,
YHUCIIOBBIC XapaKTEPUCTHKH. 2 10 Ne8 «Teopust P Nog OIlK-1.2,
HopmanbsHoe BEPOSTHOCTEH. » - OIIK-1.3
- IpoBepKa
pacrpeneneHue. petmerms AKP Nog
3 °
7.3 OCHOBHBIE TIOHATHS,
reHepabHasi COBOKYITHOCTh - BBIOIHEHME )
u BBIOOpKA. OIIK-1.1,
CTaTUCTHYECKUE  OIEHKHU 4 8 20,1 I3 « KOHCYJIFTHPOBAHHC OIIK-1.2,
HapameTpoB MaremaTudeckast | mo pemenuto U/13 OIK-1.3
CTaTHCTHKA» Ne9 '
pacnpenenenus. TouedHble
Y MHTEPBAJIbHBIC OLICHKH.
7.4 Kpurnueckas o01acTb,
YpPOBEHb 3HAYMMOCTH, - BAIHOHEHIE )
MOII[HOCTE KpUTEpHUSL. VI3 « KOHCYIIBTHPOBAHIC OIIK-1.1,
Kpurepwii coracus 8 10 21,9 Y P OIIK-1.2,
Matemarndeckas | mo pemenuro 1MJ13
Ilupcona i rumoressl o OIIK-1.3
CTaTHCTUKa» Ne9
HOPMaJILHOM
pacrpeneseHun
Hroro no pazneny 14 26 65
Hroro 3a cemectp 18 36 105,1 DK3aMeH
Uroro no pucnuminuze 54 72 2112 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKUE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1n. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeieHUH Y4eOHBIX 3aHSATHUH 00ECIIEUMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AESITeTbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty uim MHYIO0 TEXHOJOTHIO paboThl C 00YUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIETU
00-pa3oBaHMs, Ha peau3alliio KOTOPBIX JOJKHA OBITh HAIlpaBJICHA M30MpaeMasi TEXHOJIOTHS,
Co-JiepKaHue, KOTOPOe MPEACTOUT MepeaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHa OYJeT UCIIOIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BATEIBLHOTO
mpo-liecca, MpelrnoyiaraeT MNPSMYH TPAHCISIIUIO 3HAHUW OT TMpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi 1eATeNb-HOCTh CTYJIEHTa HOCUT B TaKUX YCIOBHSX, KaK MPAaBUIIO, PEMPOAYKTUBHBIH
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TANHOTO PEIIEHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJIEHHYIO HA BbIPAaOOTKY KOHIEMIIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeeHHE NPUHLIUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK TOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3alMI0 IUlaHa paboThI, MPE3CHTALUI0 PEe3yJIbTaToB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS TEpexo0/ia KOMIETEHIIMH Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBbIE TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbl, ONPEJCICHHE Hay4HOM MpoOJIeMsbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBIBOIBI, 0003HAUYCHHE HOBBIX TpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CJIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAYMUMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalIbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOP U cCUCTeMAaTH3alus HOpMaun
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPHUIIOKEHUIO).



4. WMHpopManmoOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TexHONOruH. Opranuzanus
00pa3oBaTeNbHOTO Mpolecca C MPUMEHEHHEM CHEelHATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. llunayes, B. C. Breicuias maremaruka : ydeOnuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Beicmiee obpaszoBanue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - Tekcr : AIIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/2085943  (mara o6pamienus: 02.02.2024). — Pexum
JIOCTYTIA: IO TIOJTTHCKE.

2. Marematuka : yueObnoe nocobue / F0. M. Jlanuinos, JI. H. XKyp6enko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bsicmiee obpaszoBanue: bakamaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1818645 (nara obpamenus: 02.02.2024). — Pexxum
JOCTYTIA: 110 TIOATIUCKE.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. MaremaTka B mpuMmepax W 3amadax . y4e0. mocodue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. Huxonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UH®PA-M, 2019. —
372 c. — (Boiciee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
sanexktponHbii. - URL: https://znanium.com/catalog/product/989802  (mara oOpateHus:
02.02.2024). — Pesxum I0CTYMA: IO HOAIHICKE.

2. ®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaA/N3a | Y4eOHUK : B 2 yacTsax / I.
M. ®uxrtenronsl. — 11-e u3n., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 1 — 2019.
— 444 ¢. — ISBN 978-5-8114-0190-1.— Tekcr: oanektponHbii //  JlaHb
2NIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/112051  (mara
obpaenus: 02.02.2024). — Pexxum foctymna: it aBTOPU3. IOJIb30BATEICH.

3. ®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaaM3a | y4eOHuK : B 2 yactsax / I
M. ®uxrtenronsil. — 10-e u3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 20109.
— 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponsbii // Jlanp
3NIEKTPOHHO-OMOIoTeynas cucrema. — URL: https://e.lanbook.com/book/115730  (mata
obpamenus: 02.02.2024). — Pexxum gocrtymna: Juist aBTOPU3. IOJIb30BaTEICH.

4. llumaves, B. C. 3amaunuk mo BhICHICH MaremaTwke . yueOHoe mocobue / B. C.
[MunageB. — 10-e u3n., crep. — Mocksa : UH®PA-M, 2024. — 304 c¢. — (Bsicmee
obopazomanme). - ISBN 978-5-16-010071-5. - Tekcr : onektponHsid. - URL:
https://znanium.com/catalog/product/2124772  (mata o6pamenus: 02.02.2024). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

B) MeToanyeckne yKazaHus:

1. A6pamoBa, .M. DrnemMeHTbl BEKTOPHOW anreOpbl W aHaJIUTHUYECKOH TI'€OMETpUHU:
Mertonuyeckue ykazanus ais ctyneHToB | kypca Bcex cnenuansHocteid. — MI'TY, 2008. — 16 c.

2. AkmanoBa, 3.C. Heonipenenennslit uaterpai: Terpanb-koncnekt — MI'TY, 2008. — 23
c.


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

3. BaxpymeBa, M.A. Kpuble u moBepxHocTu 2 mopsaka. IlonsipHas cuctema KOOp-IAHHAT.
[Tpaktuxym — Marautoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2009. — 19 c.

4. TopsueBa, H.A. Teopust pyHKIMI KOMIUIEKCHOTO IMEPEeMEHHOro: MeToauuecKkue
YKa3aHHUd U BapUaHTbhl MHIUBUIYaJIbHBIX 3aJlaHUN IS CTYJEHTOB BCEX CIEHUAIBHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2011. —28 c.

5. I'paueBa, JI.A. OnpeneneHHbI HHTETPA: METOIUYECKHUE YKA3aHUS ISl CTYICH-TOB —
Marnutoropck: 'OY BIIO «MI'TY um. .. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DiieMeHTHI TUHEHHON aIreOphl, BEKTOPHOU anreOpsl U aHATMTUYECKON
reomerpun: YdyeOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPaKTUKyM 1O cTaTHcTuke ¢ npumeHennem EXCEL:
Mertoz. yka3. [ J1abopaToOpHBIX PabOT MO0 MaTeMaTHYECKON cTaTuCcTUKe.- Marautoropck: [OY
BITIO «MI'TY um. I''1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonnueckuit ananu3: MeToanueckue yka3aHus U BApUAHTHI 3aJJaHU
JUTS CAMOCTOSITEIIFHOM PabOThI M KOHTPOJISI 3HAaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CobbiTus U BeposiTHOCTB. YacTh 2: MeTof. ykas. - MarHuToropek:
'Oy BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpousBomnas u guddepenuuan ¢yukauu. [IpakTukym.-
Marnuto-ropck: 'OY BIIO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue gpynkumii u mocrpoenue rpadukon. [Ipaktukym. —
Marnutoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. —20 c.

12. Caymkuna H.®. Komb6unaropuka. CoOwsiTue u BeposiTHOCTh. YacTth |
KomOunaropuka. Anrebpa coObiTuii: Meroa. yka3zanus nmo AMCHUIUIMHE «Marematuka» ist
cTyneH-ToB | kypca Beex crienmanbHocteil. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:



10.

') DIEKTPOHHBIE PECYPCHI:

AxmanoBa 3. C. Bekropnas anrebpa : yuebHoe mocobue / 3. C. AxkmanoBa ; MI'TVY. -
Maruautoropck : MI'TY, 2016. - 1 saekrpon. onrt. aumck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109 (mata
obpamienus: 25.01.2024). - TekcT : 371€KTPOHHBIHA.

AxmanoBa 3. C. AHamuTuyeckas reomerpus : ydeOHoe mocodbue / 3. C. AxmaHoBa ;
MI'TVY. - Marautoropck : MI'TY, 2016. - 1 snextpon. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109 (maTa
obpamienus: 25.01.2024). - TekcT : 371€KTPOHHBIH.

Axmanosa 3. C. HeonpeneneHHbIN HHTETpAI: OT TEOPHH K MPAKTHKE : yaeOHOe mocodue /
3. C. AkmanoBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 saekTpoH. onT. AUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/325 (marta
obpamienus: 25.01.2024). - TekcT : 31EKTPOHHBIH.

AnucumoB A. JI. JuddepeHnmanibHoe ucuuciacHue (YHKIMH OJHOW IEPEMEHHOU :
yueOHoe ocooue / A. JI. Auucumos, JI. A. I'pauesa, E. M. I'yruna ; A. JI. Aancumos, JI.
A. I'paueBa, E. M. I'yruna ; MI'TVY. - Marautoropck : MI'TY, 2018. - 1 anexTpoH. ont.
nuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2242
(mara oopamenus: 25.01.2024). - TekcT : 2IeKTPOHHBIH.

Baxpymesa U. A. [uddepeHnupoBanne W HHTETPUPOBAHHE (PYHKIUH HECKOJIBKUX
nepeMeHHbIX : ydeOHoe mocobue / U. A. BaxpymeBa, . A. Makcumenko ; MI'TVY. -
Marnuroropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2243 . - TekcT : 2JIeKTPOHHBIH.

Baxpymesa W. A. DneMeHTbl KOMOMHATOPHKH W TEOPHH BEPOSITHOCTEH : ydeOHOe
nocobue / Y. A. Baxpymesa, 1. A. Makcumenko ; MI'TY. - Marauroropck : MI'TVY,
2017. - 1 3JIEKTPOH. OMT. JTICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20413  (mata  oOpamieHus:
25.01.2024). - TekCT : 31eKTPOHHBIIA.

BaxpymeBa U. A. OyHKIMM HECKOJBKUX INEpEMEHHBIX : yuyeOHoe mocodue / U. A.
Baxpymesa, . A. Makcumenko ; U. A. Baxpymesa, 1. A. Makcumenko ; MI'TY. -
Marauroropck: MI'TY, 2017. - 63 c. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2052  (mata  oOpamieHwus:
25.01.2024). - TekcT : HENMOCPEACTBEHHBIN.

Baxpymesa 1. A. Teopust BepostHocTell : yuebHOoe mocobue / Y. A. Baxpymesa, . A.
Makcumenko ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 »1eKTpOH. ONT. AMCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20412
(mara oopamenus: 25.01.2024). - TekcT : 2MeKTPOHHBIH.

I'maroneBa U. B. Psnpl : yaebHo-MeToamueckoe mocodue [ans By3oB]| / . B. I'maronera,
E. A. KonoBasnbunk ; Marauroropckuii roc. Texuuueckuii yH-T M. I'. M. Hocoga. -
Maruurtoropcek : MI'TY um. I'. . Hocosa, 2022. - 1 CD-ROM. - 3ari. ¢ TaTy. 3kpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3187 (mata obpaieHus:
25.01.2024). - ISBN 978-5-9967-2374-4. - TekcT : 3JIeKTPOHHBIH.

['maronesa U. B. UnTerpan no ¢urype : yuebnoe nocodue [11s By308] / W. B. I'maronesa,
E. A. KonoBasnbunk ; Marauroropckuii roc. Texuuueckuii yH-T uM. I'. M. Hocoga. -
Maruurtoropck : MI'TY mm. I'. 1. Hocosa, 2020. - 1 CD-ROM. - 3ari. ¢ TaTy. 3kpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2924 (nata oOpamieHus:
25.01.2024). - ISBN 978-5-9967-1976-1. - TekcT : 3JIeKTPOHHBIH.



https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/2242
https://host.megaprolib.net/MP0109/Download/MObject/2243
https://host.megaprolib.net/MP0109/Download/MObject/20413
https://host.megaprolib.net/MP0109/Download/MObject/2052
https://host.megaprolib.net/MP0109/Download/MObject/20412
https://host.megaprolib.net/MP0109/Download/MObject/3187
https://host.megaprolib.net/MP0109/Download/MObject/2924

IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne torosopa Cpoxk neicTBUS IULEH3UU

MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro
Professional

7Zip CBOOOJIHO PAaCIPOCTPAHIEMOE OECCPOYHO
STATISTICA 8.6 |K-139-08 ot 22.12.2008 0CCCPOUHO
MS Office 2003 |y 135 o1 17.09.2007 GeccpOTHO
Professional

bpaysep Yandex |cBo6ogHO pacmpocTpaHseMoe 0eccpovHO
Bpaysep Mozilla |cBoGomHO pacmpocTpaHsemoe

Firefox 110 Oecepouro
FAR Manager CBOOOJIHO PACIPOCTPAHIEMOE 0CCCPOUHO

IIpodeccuonanbuble 0a3bl JaHHBIX H HH (O]

PMAIIMOHHBIEC CIIPABOYHBLIC CUCTCMbI

HazBanwue kypca

CchlIIKa

OnekTpoHHbIe pecypcebl 6ubanoreku MI'TY um.
I'.1. Hocoa

https://host.megaprolib.net/MP0109/\Web

Poccuiickas  I'ocynmapctBenHas — OuOumoTexa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

@denepanbHOE  TOCYAAPCTBEHHOE  OIOJKETHOE
yUpExKIACHUE «DenepanbHbIN UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTI

URL: http://www1.fips.ru/

DnekTpoHHas 0a3a nmepuoauyveckux mi3nanuii East
View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

[TouckoBas cucrema Axamemusi Google (Google
Scholar)

URL: https://scholar.google.ru/

HanmonaneHass uHpOpManMOHHO-aHATUTHYECKAs
cucrema — POCCHNCKHMM HMHIAEKC HAy4YHOI'O

URL: https://elibrary.ru/project risc.asp

nutupoBanus (PYHI)

9 MaTepuaJibHO-TeXHHYECKOe 00ecnedeHrue TUCIIUMNIHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUITIIIMHBI BKJIIFOYACT:



https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://dlib.eastview.com/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

Y4eOHble ayIuTOpUM s TNPOBEACHMS 3aHATUNW JIeKIUMOHHOro tuma Jlocka,
MYJIbTUMEAMMHBIE CPE/ICTBA XPAHEHHUS, IEpeJauu U MpeICTaBIeHUs HTHPOPMaLuu

VY4eOHble ayauTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALMN, TEKYILEr0 KOHTPOJSA U NPOMEKYTOYHOM arrectanuu Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaH

Kommieke meroauueckux pa3paboToK (pa3fgaToyHOro MaTepuaga M METOANYECKHX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aIaHUM JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH

ITomemienus i caMOCTOATENbHOM paboThl yyamuxcs IlepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, Bbixomom B HMHTepHET W ¢ JOCTYIIOM B  3JCKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

[Tomenienne Juis XpaHeHHS W TPOPHIAKTUYECKOTO OOCITYy)KUBaHHUS  y4eOHOTro
obopymoBanus Illkader nmns xpaHeHUs Y4eOHO-METOAMYECKON JIOKYMEHTAllMW, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA

Ipuaoxenne 1

6 YueOHO-MeTOAUYECKOE O0ecTieueHue CaMOCTOSITeIbHOU padoThl 00y4arommuXxcst

O1neHOYHBIE CPENICTBA AJIsl TEKYILETO KOHTPOJIS YCIIEBAEMOCTH 10 UTOTaM OCBOCHHUS IUCIUILIIMHBI:
TUTIOBOH pacdet (paboTa mpeAronaraeT 3anuTy), KOHTPOIIbHas padoTa (ayIuTOpHAs WU
BHEayJUTOPHAs, BO3MOKHO ITPUMEHEHHE MIHTepHET-TPeHAXKEPOB), HHINBHIYaIbHOE JOMAIIIHEE 3a/1aHHe.
[TpomexyToUYHAas aTTECTalus MPOBOIUTCA B (OPME CEMECTPOBOTO dK3aMeHa.

O1eHOYHBIE CPENICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH TI0 pa3/ieiiam, MOPSIIOK BEITIOTHEHUS,
TPYIOEMKOCTh CAMOCTOSATEIHFHON PaOOTHI O MOATOTOBKE K KOHTPOJIIO TIPUBOJISTCS HUXKE.

Ilpumepnuie ayoumopnvie konmpovHsle pavomeut (AKP):

AKP Nol «Bexkmopuvi»

a=(4-1) b=(-255) c=(2)

1. TlocrpoiiTe Ha TUIOCKOCTH BEKTOPHI

KOMOHMHAIINIO 2a+b+3c a) TEOMETPUYECKH, 0) aHATUTUIECKH.

, a=(21-3) b=(-4:0;2) c=(11-2)

, . Havigure:

. Haiinure ux nuneitHyo

1)
a) JJIMHY BCKTOpa a , €0 HalIpaBJISIIOINIUE KOCUHYCBI, OPT BEKTOpa a ,

sab ac bc [(a+2)(Ea-m)

Ol

, axb  axc, bxc, (a+2c)«(za-5o)

, abc  (a+2csa-sb)c-2b)



a=(L4-3) b=(3;-25) c=(3;-4;2)

3. , , . Hatigure tutomians mapaienorpamMma,

MMOCTPOCHHOI'O HAa BEKTOpax a+ 2b n C— 3b , 1 JJIMHBI €TI0 CTOPOH.

a=(113) b=(30;-2) c=(-1L3)

4. TIpoBepbTe, IBISIOTCS JIH BEKTOPHI , , KOMITTAHAPHBIMH.
5. Haiinure (3a + bXC o ZaXb _50), ccmn @ bc=5 .

AKP No2 «Ananumuueckasn zeomempusn

1. Jlawsr koopaunatsl BepmuH A(3;0); B(-5;6); C(-4;1) tpeyronpauka. Haiinure:
1) npnuny croponsl AB;
2) ypaBHEHHE BBICOTHI, IPOBEACHHO uepe3 Bepimny C.

2. JlaHbI KOOPAWHATHI BEpIIUH nupaMunbl Ay A, Az A, . Haiirn:
1) ypaBHenwue npsimoit A3 As;
2) ypaBHeHue wiockoctn Aq A Ag;
3) JUIMHY BBICOTBI, OIYIIEHHOM U3 BepiuuHbl A5 Ha rpanp Ay A; Aj
3. Tlpusectu ypaBHerue kpuoilt X° — 2X+3Y* +12y —5=0 k kaHOHHYECKOMY BHY

MIOCTPOUTH €e.
AKP Ne3 «IIpeoenvt»

Bpluncnute mpenens:

X3 43x7 +2x - (x=T7)(x=3)(x—4)
1. lm—— 2. Iim
x>2 x> —X—6 o Byt —x? 411
. x3 x? . tgax
3. lim — 4. lim 2=
X%(sz -1 2x +1j x>-2 (X + 2)
1.4 1
i _ 3x I 1 x-1
5. IXLrg(l 4X) 6. Ix'rﬂ) XCtghx 7. Xllm 3

8. HCCJ’IGHOB&TB Ha HCIMIPECPLIBHOCTb

X—3ecmu x <0
f(x)=
5% ecau x>0

AKP Ned «llpouzeoonasn»

1. HaiinuTe nepByro NpOM3BOIHYIO OT  (DYHKIMA:
2 —
2 =125 oy = x.0oSBX, gy y=X TFHF2 500 xia
y =arccosbt + 7, X" +2x+1
n Y= 5 2arctg(4x2 + 3x)

2. CocraBbTe YpaBHEHHs KacaTelbHoil K kpupoit XY= 4 5 rouxe Xy = 1.

3.  Bouucnute npubmmwkenso Y = X* +8 mpu X = 1,09.



. cos4x—1
4. Beruucnure npeaen no npasuity Jlonurans li

xaow.

AKP Ne5 «Heonpedenenuntii unmezpaiy,

. Halitu Heonpeen€éHHbIE UHTETPATIBL:

5x-2
X2 +4X+5

2 J—
a) J.X +5XX2&+2dx 6) .[S|n(3x+1)dx B) jsm Xe“*dxX , 1) I

) J’ Wx ,e) _[ xsin(2x)dx , x) jxarcsin Xdx , 3) j ):(3—111(1 j 4)2

AKP Ne6 «DHII: ougpgpepenyuposanue»

In(x?y)
y—Xx

1. Haiitu 1 mocTpouTth 005acTh onpeeneHust GyHKIuu Z =

y
1+x

2. Haiitu yacTHble Tpon3BoIHble pyHKIMU Z = X-arCtg 5

3. Haiitu npou3BoaHyto coxHON QyHKIMH Z = X2y —y?X ,rae X=UCOSV: y=usinv.
oz o

4. HaiiTu npou3BOTHBIC x " @ HESIBHOU (PyHKIMH e’ —x? ysin xyz=0.

5. Haiitu skcTpeMyM QyHKIUH ABYX MEPEMEHHBIX Z = A(x—-y)— X2 — y2 .

AKP Ne7 «Ooviknogennwle oughghepenyuansvnoie ypasnenusy

1. HaiitTi oOmmii MHTErpai win oodlee pemeHne audGepeHInanbHOr0 ypaBHEHUs IEPBOTo mopsiaka (B

npumMepe 0) pemmts 3a1aqy Kormm):
a) 20xdx—3ydy = 3x*ydy —5xy*dx

{y’ — Y COSX =Sin 2X
y(0)=-1

2. Haiitu obmiee pemenue quddepeHInanbHOro ypaBHEHNUS:
a) ¥ +2y" -3y =(8x+6)e"
6) Y -4y +4y=e"(cosx+3sin x) .

Ilpumepnoie unousudyanvrvie oomautnue 3aoanus (H/13):

HJ[3 Nel «Bexmopnas anzeopay



3ananue 1. KosmrHeapHs! Jid BEKTOPHI ¢ ¥ 0, TOCTpOCHHBIE 110 BeKTOpam a u h?
a={,-23}, b={30,-1}, c=2a+4b, d=3b-a
3apanne 2. Hammcats paszinoxeHne BEKTopa X o BekTopam p, d, I.
x={-247, p={012} a=L0:1} r={-124}

3ananme 3. JlaHbl BEKTOPHI a_ll/l a_2 , ai= {4; -2 —4}, Z = {6; -3 2}. BreraucianTs:

a) a-a,
b) (28, -3, )(a, +22,)
9 (a-a

3aganue 4. B tpeyronsauke ABC, BD — Beicota, AM — meaunana, CK — Guccekrpuca. Habitu:

a) mmuHy ctoponsl AB, menuansr AM, 6uccextpucel CK;
b) yrusl TpeyrosibHuKa,
ecm A(2,4), B(-1 1), C(-32).

3aganue 5. BeruncnuTh mwionaap napauiesorpaMmma, IIoCTpOSHHOTO Ha BEKTOpax a u b.

4

a=p+2, b=3p-a. [gl-1]d-2 (pa)-

3amanne 6. KomranapHbl 11 BEKTOpHI @, b, u ¢?
a=1{231, b={10-1, c={222}

3apanue 7. Iloctpouts nupamuny ¢ BepmmHamu A, B, C, D 1 Beruuciuts e€ 00beM, Iiomas rpaiu
ABC 1 BbICOTY THpaMH/IBI, ONIYIIEHHYIO Ha 3Ty IPaHb.

A(L3,6), B(2,2,1), C(~10,1), D(-4,6,—3).

3aganue 8. Brraucnuth kakyio paboty mpom3BoguT cuia F =i+2j+K korma e€ Touka mpHIOKEHUS

nepementaercs u3 Touku A(-1; 2;0) B Touky B(2;13).

3aganme 9. Cuiia f(3; 2; —4) npuiokeHa K Touke A(2; —1;1). Onpenenuts MOMEHT 3TOM CHITBI

OTHOCHUTECJIbHO Ha4daJia KOOpAWHAT.

HJ[3 Ne2 «Ananumuyeckan ceomempusy

1. B kaxkoit Touke mpsmas, mpoxozsmias gepe3 Touku A(3,-2) u B(-1,2), mepecekaet ock Oy.

2. Haiitu pacctosiHre Mexxay npsiMbiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hamucath KaHOHHYECKHE U TapaMETPUUECKUE YPaBHEHUS MPSIMOi, IPOXOISIIeH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

[posectu npsmyto depes Touky A(2,0,-1) mepneHauKyIIpHO miockoctu 3x+4y-z+4=0.
[IpoBectu mockocts yepes Touky A(2,0,-1) napaiensHo miockocTa 3x+4y-z+4=0.
IIposectu rockocts yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

. Jloka3aTb, 4TO MPSMBbIC B3AUMHO ITEPIICHINKYIISPHBL:

_y-2_1z 3x+y-5z+1=0,
3 " |2x+3y-82+3=0.

No ok

X
1 -2

8.  JlokazaTh, 4TO MpsIMbIE TIApaLICITbHBIL:



X+2 y-1 z X+y—-z=0
—Q = = n .
X—y-52-8=0

9. Haiiti yron Mexy mpsMoi, mpoxozsimei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), n
TUIOCKOCTBIO X-3y+2+5=0.
10. OnpenenuTs TUII U MOCTPOMTD JTHHHUIO:

a) X*—9y? +2x+18y+73=0;
6) 2x* +3y° —4x+6y—7=0;
B) Y —4x-2y-3=0.

H/[3 Ne3 «lIpeden. Henpepuignocmoy

1. Haiitu npenensl pyHKINA:
23 +x2 45 L xP-3x-2 \/x+1 . 1—-cos4x
lim —— ; lim — - fim ———
x>n X3 —X4+1 " x>l X2 —x-2 ' ,/ —1 0 2x-tgx

X—>+00 e3X _1

lim x- (VX2 +1-x); |Im(2X 1) lim(1- 4X)3x ; Ixi—>oln(1+2X)

2. HccnenosaTh Ha HENIPEPHIBHOCTh, HANTH TOYKH Pa3phIBa, CACIATh USPTEK:
. X+4, x<-1,
y=43x; y=ix*+2, -1<x<],
2%, x>1.

H/[3 Ned «IIpouseoonany
Haxosicoenue npou3eo0noii
1. Haiitu mponsBoHbIe B qUQdepeHITHaIb TEPBOTO OPSAKa

_ 7cosx
5X+1

1)

2) y=(2+5x)" —3cos7x,
7 .

3) y=§—4x-arcsmx,

4) 'y =(cosx)".

2. Haiiti npou3BoIHYI0 (PYHKIUH, 3a1aHHONH HESBHO e’ —oxe* — 2Xy +11=0.

3.Haiitu npon3BoaHyt0 GyHKLINH, 3aJaHHON TapaMeTpUIEeCKU

X =3cost -5,
y=4t° +5.



242
4. HaiiTu npou3BOAHBIE IEPBOTO MOPAAKA PYHKLIUH y=X¢€ .

Ilpou3seoonas evicuiux nopaoxos. Ilpunoscenus npouseoonoit

2y X=3t—t3,
1. Haiimute —— u —- ¢yHKIMIL: a)

dX dXZ y:3t2.

6) y=5%

. — y?2 o —
2. a) Hanmmiure ypaBHeHue KacatenbHOM K mapabone V= X — 4X+ 2 B Touke c abeuuccoit X, = 0.

[Moctpoiite rpaduk 1 KacaTeIbHYIO.

0) Hanmmmre ypaBHeHHE KacaTeNbHON K KPUBOU X* + y2 —4x + 2y —164=0 B ee Touke ¢

koopauHatami (7; 11). [TocTpoiiTe KpUBYIO U ee KacaTeIbHYIO.

3. Haiinure HanbombIliee ¥ HanMEHbIIIee 3HaYeHNs (DYHKITNH Ha 33JJaHHOM OTpPE3Ke

f(x)=2x>-6x2-18x+7 xe[-2;2]

4. BerauciauTe npeensl, UCIOoIb3ys mpaBmwio Jlonurais:

. 2x% —8x% +13x—10
a) lim 3 5 ;
x=2 X° —2X°+3X—6

6) XIiﬁrﬂ)x-ln(eX —1)_

5. 3aBHCUMOCTH MyTH OT BPEMEHH IPH MPSIMOJIMHEWHOM IBMKEHUN TOUYKH 337a€TCS ypaBHEHHEM

1
3 2
S=—t"+2t°-3,rne S —nyreBM,a t — Bpems B c. Beluncimte ee CKOpoCTh H YCKOPEHHE B

3

MOMCHT BpCMCHU t= 4C .

Ilpumenenue npouzeo0Hoii 013 UCCAEO08aAHUA PYHKUUIL

1. IMoctpoiite rpaduk GyHKINH ¢ TOMOLIBIO IPOM3BOAHOM MepBOro mopsiaka y=—x* —3x? +9x +11
2. Haiiute IpOMEXyTKH BBIYKJIOCTH, BOTHYTOCTH U TOYKH neperuba Gynkumn  y=2x —3R/x? .
y y x®
3. Haiizinre acHMIITOTBI 1 OCTPOMTE CXEMATHIHO rPaduK GyHKIMH Y =———— .
(x+1)
. x> —3x+3
4. IIposenute monHoOe HccenoBaHNne pYHKLUMK U MOCTPOliTe rpadguk y=2 — =272,
x-1
5. [IpoBennTe MoHOE HccieAOBaHHE GYHKITUH U TIOCTPONTE TpauK
_Inx
X

HJ[3 Ne5 «Heonpeodenenntii unmezpan. OnpeodesieHHbLIL UHMEZPAT U €20 RPUTIOIHCEHUL)

1. HaliTi HeonpeaeneHHbIE HHTETPaIbI



1 x¥x 2 1
1| —=- +1{dx 2. - dx
I 3Wx 5 J.(3+x2 2 x2—3]

CH N R 4. J’L)Z_de
P_7x . (2x SN~ X
sm(S—lj
2x-1
5.IX(3X2+1)4dX Jm

7. I'\/l—exexdx 8. j ax+3 dx

(x-2°
3 dx
9. _[xe dx, 10. j D’
dx dx
11. 2. |—,
'[\/;+§/§+2i/§’ J.cosxsm3x
13 j‘ dx

(X+Dvx? +2x-1.

2. BIyuciauTh OIIPEACICHHBIC MHTCTPAJIbI
2 1 YA
1. j(xz +=)dx. 2. fln sin xdx
X
1 2

3. Beruucnuth miomass QUrypel, OrpaHu4eHHON JTMHUASME

1) 3x—y=4, y*=6x

2) r=cos2p, OS(DS%
x=2cost,

3) { . y=3(y=3).
y=6sint

4. BeluucnuTh JUIMHY TyTH KPUBOH, 3alaHHON ypaBHEHHEM

1) y=hyx, J3<x<yl5.

2) p=3e", -m/2<@p<rn/2

3) x=e¢'(cost +sint), 1/2<t<rx
x=e'(cost—sint),

5. Beruncnnutk 00beM Tena, 00pazoBaHHOTO BpaleHreM BOKpyr ocu Oy GUrypbl, orpaHH4eHHON

rpadukamu dpyrknmii X =3—y® | X=Yy? +1

HJ[3 Neb6 «DHII: uacmuule npou3eoonvle, IKCHIPEMYM)



2

In{l—x? -y

1-\y

2. HaiiTu 3HaYeHUs YACTHBIX MPOU3BOIHBIX (DYHKINH B 3aJaHHOH TOUKE:

1. Haift o6macts onpenencaus GyHKIuun Z =

1

A) z=x' (12) ) z=h{Vx+y) @),

2

3. Haiitu Zx—l:,ecnn u=Xxy+sinx+y).

4. BEIMACTUTE TTPHOIMHKCHHO \/ 5.e%%2 4203

5. Haiitn skcrpemyms pyakmmn 2 = X* +2y? —4X— 6y + 2.

Inx In
6. Haittu mpousBoaHyto GyHKIIMH Z = —— — ny B HampaBneHuu Bektopa (1;1).

Yy X

7. Haiftn sxcTpemanbHoe 3Hauenne Gpyukunn Z = 2X+ Y — Y% — X° npu yenosun X+ 2y =1,

8. Haiiti Hanbomnbinee 3HaueHue QyHKIHAN:

x>0 X+2y<1
A) Z=X-2y+5 y=0 B) z:ln(x2+y2) x>0
X+y<l y >0.

HJ[3 Ne7«ObvikHOGeHHbIE OughghepenyuanbHble YPAGHEHUA)

1. Haiitu oOmmuit maTErpai wim oduiee penieHre TudpepeHInaIbHOr0 YpaBHEHHs IEPBOTo Mopsiaka (B
npumMepe 3)pemmnTs 3anaqy Korrm):

, , X% +2xy-5y?
1) VA—X*Yy' +xy* +x=0, 2) y' = 2 6y
Xy'+y =Xy’ Y gy XY+1
3 . 4) =dx— dy=0.

2. Haiitu obmiee pemrenne quddepeHImanbHOro ypaBHEHHS:



1) y"xInx=y" 2) (L+x%)y"+2xy' =12x>.

y" =2sin® ycosy
=7 y@®=1"

3. Haiitu pemenwne 3amaun Kormm:

4. Haiitu obimee pemenue mubbepeHmMaTsHoro ypastenus (B npuMepe 1) pemwuts 3amady Komm):
1) ¥'-2y'+y=xe" 2) ¥ +4y'+5y = X2

3) Yy —4y" +5y' =6x*+2x-5, 4) y"'+2y" -3y’ =(8x+6)e*,

5) y'—4y' +4y=e*(cosx+3sinx),6) y" —64y =128cos8x —64e®*

7 y" +y=1/sin x
Y(zl12)=1,y'(xl2)=712

5. Pemmre cucremy 1Y mepBoro mopsiaka AByMs crioco0amH - MOJICTAHOBKH U METOJIOM Jinepa

y'=2x-5y+e'
X'=y—-6x+e

HJ[3 Ne8 «Teopusa eepoamuocmeit»

1. TIpoumsBoauTcsi 5 BBICTPEINOB IO pe3epByapy C TOPIOYNM, IIPHYEM pe3epByap MOCie HePBOro
MIOIIa/IaHusl B HETO BOCIUIAMEHSETCS], a [I0CJIe BTOPOro MOMajAaHus B HEro — B3pbiBaeTcs. BepostHoCTh
MIOIIAIaHus B pe3epByap Npu KaxaoM BeicTpene pasHa 0,3. HaiiTu BeposTHOCTB TOTO, YTO pe3epByap
OyZeT ION0XKEH, HO HE B30PBETC.

2. B cembe Tpoe fetei: 2 MaJb4MKa U JeBOYKa. JleTH UIparoT Ha KyxHe. BeposSTHOCTh TOro, 4To
MaJIbUUKH Pa300bIOT MOCY/y COOTBETCTBeHHO paBHa 0,7 u 0,8, a st nesouku — 0,4. Haiitu
BEPOSITHOCTH TOTO, UTO MOCy1a OyIeT pa3ouTa.

3. Cama nomajgaer B MUILEHb IIPH OJHOM BLICTPEJIE C BEPOATHOCTHIO 0,8, Mamra — ¢ BepostHocThio 0,7, a
ITamra — ¢ BeposTHOCTRIO 0,75. Cama BeicTpenun 2 pa3a, Mama — 3 pa3sa, [lama — 1 pa3, nocine gero B
MUILEHH OBbUIO 0OHApY>KEHO OAHO oTBepcTre. KakoBa BEpOsATHOCTH TOTO, YTO B MUIICHB ITOTajia
Marmma?

4. PaspblB CBSI3M IPOUCXOAMT B OJHOM M3 3BEHbEB Tele(oHHOro Kabeias. MoHTEp
MOCJIEJOBATENBHO IPOBEPSIET 3BEHbS, OOHapyXuBas MecTo paspbiBa. COCTaBUTH PAI
pacrpeneneHus] YUClIa OOCIIEOBAHHBIX 3BEHBEB, €CIM BEPOSTHOCTH pa3pbiBa JUIA
KaXAOTO 3BEHAa IIOCTOSIHHA W paBHAa .

5. 3Baman psin pacmpeneleHds] JIMCKPETHOW ClydallHOW BennuuHbl X,

X |1 2 3 4 5 6

P (003 015|020 {035 |0,15 |?

[loctpouts MHOTOYTONBHUK pacnpeaeneHns. OnpenenuTs (QYHKIHAIO paclpeieieHus U

.. m
MNOCTPOUTL €€ rpa(bm(. Berunciante MaTeMaTH4YeCKOe OXKHJJaHHEC X , AUCICPCUIO



DIX].

P(m,—o, < X <m, +0o,).

(o3
CpeqHee KBaJpaTHYECKOE OTKIOHEHHE X M BEpPOSTHOCTH

6. 3amana QyHKUMSA paclpeesicHUs CIyYailHOW BEMMYUHBI X

0, X <3,
F(X) = %(—x3 +12x* —45x+54), 3<x<5,
1 X >b,

Haittu mnotHocTs pacnpenenenus. [loctpouts rpaduku GyHKUUM W MJIOTHOCTH
pacrpeneneHus. BblUMCINT MaTeMaTHYECKOE OXHWIAHHWE, IUCIIEPCHUI0 M BEPOSTHOCTh

P(X €(0,4)).

7. B rTtabmuue npuBea&H 3aKOH paclpelesieHHs BEPOSTHOCTEH CHCTEMBbl CIIyYalHBIX BEJIMYUH
X, V)

X
N -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
m,, m o’, o’
Haiitu: Ko>()QULIHEHT «a»; MaTeMaTHYECKHE  OKHIAHHS ¥ Y mucnepeun Ty

rx
KOA(PGUIMEHT KOPPEISIIUU Y.

HJ[3 Ne9 «llepeuunas obpadbomxa pe3yiomamos IKCnepUMeHma

JlaH cTaTUCTHYECKUH psilt (MCXOAHBIC 3HAYCHUS BEIIMIHH)

X v X v X v X v X v
38,4 18,7 40,7 24 30,3 18 27,3 251 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6

24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7

32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3
25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 355 24 23,9 20,2 40 23,8 42,5 15,3

47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5




50,1 15,9 29,3 21,9 60,8 21,2 58,6 9,3 35,6 22,7

30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 314 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5

16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7

49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8

49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3

42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4

35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BeIpaXkeHHe JByMEPHOTO AIMIIMPHUECKOTO pacnpeaeneHus (X, Y), sSMIupUYecKue pacipeaeaecHus
COCTaBISIIOMIMX X U Y, MOCTPOUTH rpadudeckoe 0ToOpaxeHne pacrpeiesieHHIM.

15 3T0T0 - COCTAaBUTH KOPPEJSILMOHHOE TI0JIe, KOPPEISIIUOHHYIO Ta0JIUIy aOCONMIOTHBIX YacToT,
BapUaLOHHbIE Psilibl, Ta0MULy «CTaTucTHYecKast COBOKYITHOCTh H3MEPUMOTO IIPU3HAKAY.

HJ[3 Ne9 «Hucnosble xapakmepucmuKku 2eHepaIbHbIX RAPAMEMPO8)

Ilo mannbIM, omydeHHbM B /13 Nell, onienuTe renepanbHble MapaMeTphl: HAIUTe cpeaHee, IUcnepeus,
CpelHee KBaIpaTUYHOE OTKIOHEHHE, aCHMMETPHSI, 3KCLIECC, MOAa, MeNaHa, KO3 (OUIMEHT BapHalliy JJIs
npu3HakoB X U Y. OnieHUTe CTENEeHb OTKJIOHEHUS AIMIIUPHUUECKOTO pacpeeNIeHUs] 3TOr0 U3MEPUMOTO
NPU3HAKa OT HOPMAJIBHOT'O pacipeesiCHHS.

st aToro 3anonHuTe Tadbnuily «PacyeT BBIOOPOYHBIX OIICHOK MPU3HAKOBY U IMIPOBEINUTE PaCcUEThI
MCIIPaBJICHHBIX OLIEHOK IT'€HEepaIbHBIX MapameTpoB. Caenaiite BEIBOA 0 KOAQPHULIMEHTE BapHaLlH.

HJ[3 Ne9 «IIpoBepka CTATUCTHYECKUX TMIIOTE3»

ITo nannbiM, momydyeHHbIM B /I3 Nell u 12, nmpoBecTu CTaTUCTUYECKYIO MPOBEPKY CTATUCTUUECKOM
TUTOTE3bI 0 HOPMAJIFHOM PACIPEIEIeHNH U3MEPSIEMOT0 MPU3HAKA TI0 CIEAYIONUM KPUTEPHSIM: a)
CpeHeMy KBaJpaTHYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpPOBaHUS, B) IIOKA3aTEISIM UCIPABICHHBIX
ACHMMETPHH 1 9KcIecca, r) Kputepuio ITupcona y° (YpoBeHb 3HAYNMOCTH NPUHATH paBHbM 0.05). B
CITy4ae MPUHATHUS TUIIOTE3bl O HOPMAIBHOCTH PACIIPEIeNeHNs HAllTH JOBEPUTEIHHBIE MHTEPBAIBI [T
MaTEMaTHYECKOTO OKUIAHNS U CPEHETO KBaIpaTHYHOIO OTKIIOHEHUS U ypoBHE HaaéxHoctu 0.95.

HJ[3 Ne9 «Bolacnenue KoppenayuoHHoll 3a6UCUMOCHU USMEPUMDBIX HPUSHAKOB)

Ilo nannsiM 3anaun, uccnegyemoit B I3 NeNe 11-13,  HaliTu u 3anucaTh B KOPPEJSILIUOHHYIO
TabIMITy yCIOBHBIE cpefane. Ha KoppensimnoHHOM ToJIe TOCTPOUTD JIMHUH perpeccun. Haittu
WCTIIPaBIICHHBIN KOPPEISAIIMOHHBIA MOMEHT U KO3 (UIMEHT Koppensnuu. [I[poBepuTs runoresy o
HE3aBUCUMOCTH NMPU3HAKOB X ® Y (YpPOBEHH 3HAUMMOCTH MPHUHATEH paBHBIM 0.05). PaccunraTth



ko3¢ uimeHTsl JuHeHo# perpeccun (X Ha Y wmim Y Ha X).IIpoBepuTh 3HAUMMOCTH ypaBHEHHS

perpeccun. HaliT moBepuTEIIbHBIE MHTEPBAIIBI 7151 KO3 QUIIMEHTOB KOPPETAIUN U THHEHHOM perpeccuu
(ipu yposae Han&xnoctu 0.95).

IIpusoxenune 2

7 OueHoYHbIE CPeACTBA sl NPOBEAeHNUs] IPOMEKYTOUHOMH ATTeCTALNMU

a) IlnanupyemMsble pe3yabTaThl 00y4eHHS M OLIEHOYHBIE CPeICTBA VISl MIPOBEAeHUS POMEeKYTOYHO

arrecTalMu:
K Nupuxarop
on
JOCTHKEHUS OrneHovHbBIE CpeacTBa
WHJIUKaTOpa
KOMIIETEHLINU
OIIK-1 - Cmoco0eH pemiaTh 3aa4u NpodeccHOHATBHOI TeSITeJILHOCTH, MPUMEHSIS METObI

MOJAe/JIUPOBAHUA, MATEMATHIECCKOI'0 aHAJIN3a, ECTECTBCHHOHAYYHbIC U OGIJ.IQHH)KeHeprIe SHaAHHUA

OIIK-1.1

Ucnoneiyer
€CTECTBCHHOHAYYHBIC
3aKOHBI U IPUHIIUIIBI
IIPU peIICHUH
MPAaKTUYECKUX 3a]a4

1. ®opMyIUPOBKH OCHOBHBIX TEOPEM (CBOMCTB, MPU3HAKOB
W3y4YaeMbIX TTOHITUH, HEOOXOIUMBIE U IOCTATOYHBIC YCIOBUS) B
M3y4aeMBbIX pa3zenax Kypcea.

2. Metoapl pacKpbITUsL HEONPEAEICHHOCTEN, BBISICHEHUS
HENPEPBHIBHOCTH (DYYHKITUH OJHOM MEPEMEHHO.

3. AITOpUTM MPUOTMKEHHOTO BRIYHUCICHUS (DYHKITUH C
nomoIipio qudhepeHnana; HamucaHus ypaBHESHUS
KacaTeNbHOM MpsAMOi (TITOCKOCTH).

4. AJITOPUTM TIOJIHOTO MCCIeIOBaHMs (DYHKIIUY.

5. MeTozp! BBISICHEHUS! KJIACCOB MHTETPUPYEMBIX (DYHKLUH, a
TaKXe METO/Ibl HHTETPUPOBAHHUSI OCHOBHBIX KJIACCOB (DYHKIIMH.

TeopeTHueckue BONPOCHI 115 3a49eTa H IK3aMEHOB
1 xkypc JeTHssA ceccust

CkassipHOE TIPOU3BEICHHUE IBYX BEKTOPOB M €0 CBOIICTBA.
BexTopHoe npousBeeHne JBYX BEKTOPOB U €ro CBOICTBA.
CMeraHHOE IPOU3BEICHHUE TPEX BEKTOPOB U €0 CBOWCTBA.
OcHOBHast uzaed AaHAIUTUYECKOH TeOMETpUM, NPUMEHEHHUE
BEKTOPHBIX NIPOU3BEJCHUI.
5. [Ilpsmas Ha mockoctu. PaznudHble BUIBI ypaBHEHNH NPSIMOH Ha
IIOCKOCTH.
6. VYroa mMexay npsiMbIMH Ha IJIOCKOCTH. PaccTosiHue OT TOYKH JI0
NPSIMOM Ha TIOCKOCTH.
7. Tlnockocth B mpocTpaHCTBe. Pa3nmnyHple BUABI ypaBHEHUH
IUTIOCKOCTH B IIPOCTPAHCTBE.

popnpE

8. Yroa Mexmay mIockoCTsIMH. PaccTostHUE OT TOYKH 10 TUIOCKOCTH.
9. [Ilpsmas B npocTpaHcTBe. Pa3nuynble BUIbI ypaBHEHHUH IPSIMOH B
IIPOCTPAHCTBE.

10. BzaumMHOe pacIioioXeHHe IIIOCKOCTH M NPSIMOH B POCTPAHCTBE.
11. TloBepXHOCTH BTOPOTO MOPSAKA.

12. Kpusas B npocTpaHCTBe.

13. dynkus. Crioco6sl 3aganust. O6nacts onpenenenus. OCHOBHBIC
dJIeMEHTapHbIe PYHKITHH, UX CBOWCTBA, TPapUKH.
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14. TIpenen pynkunu B Touke. [Ipenen pyHkuM B OECKOHEYHOCTH.
OIHOCTOPOHHNUE TIPEICITHI.

15. beckoHeyHO Majble 1 OECKOHEYHO OobIre GYHKINH, CBS3b
Mexay HuMH. CBo¥icTBa OECKOHEYHO MAJIBIX () YHKITHA.

16. Teopemsr o mpenenax. PackpriTie HeonpeneeHHOCTEH.

17. 3ameuarenpHBIC TIPEIEITHL.

18. CpaBHeHHE OECKOHEYHO MaNbIX (yHKINH. DKBUBAJIICHTHEIC
OeckoHeuHO Majible (PYHKIMH ¥ OCHOBHBIE TEOPEMBI O HUX.
[TpumeHeHne K BBIYUCICHHIO MPEJIENIOB.

19. HenpepriBHOCTH (yHKIMH B TOukKe. TOUKM pa3pbiBa H UX
KiaccupuKarys.

20. [IpousBoaHast QyHKIMH, €€ TCOMETPHUCCKUI U PUINUCCKUI
CMBICII.

21. YpaBHeHUs KacaTeIbHON M HOPMAITH K KPUBOM.
JuddepeHunpyeMocTs QyHKINH B TOUKE.

22.Ilpon3BoHast CyMMBI, pPa3HOCTH, IIPOU3BEICHUS, YACTHOTO
(yaxauit. [IponsBogHas CIOXKHON 1 00paTHON YHKINH.

23. IuddeperunpoBaHme HESBHBIX U ITAPAMETPHICCKH 3aJaHHBIX
dyaxauit. Jlorapupmmaeckoe quddepeHnnpoBaHme.

24. ITpon3BOTHBIC BBICILIUX TTOPSIKOB.

25. Inddepennuan pynkuun. I'eomerpudeckuii cMbICT
muddepennmana. OCHOBHBIC TeopeMbl 0 auddepeHiuanax.

26. [Ipumenenue audhepeHimana K npUOIMKCHHBIM BEIYUCICHHSIM.

27. OcHOBHBIE TeopeMbl AU PepeHIHATBHOI0 HCUHUCIICHHsT: Pos,
Jlarpanxa u Komn.

28. [Ipaswuo Jlonuras.

29. YcIiioBusI MOHOTOHHOCTH ()YHKIHH. DKCTPEMYMBI (yHKIUH.
Heobxoanmoe 1 1octaTogyHoe yCIOBUsI 9KCTpeMyMa (pyHKINH.

30. HaubGonpniee n HanMeHbIIee 3HAYCHUS (PYHKIIUN HA OTPE3Ke.

31. Bemykimocts rpaduka Gpynkmnum. Toukn neperunda. Heooxomumoe u
JIOCTaTOYHOE YCJIOBHS TOUEK Tepernoa.

32. AcuMnToThl rpaduka GyHKIHH.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,
45.

46.
47.

IlepBooOpasnas. HeompeseneHHbIii HHTErpal U €ro CBOMCTBA.
Tabnuiia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOJIBI HMHTETPUPOBAHUS: 3aMEHAa IEPEMEHHOW H
UHTETPUPOBAHME TIO YACTSIM.

OmnpeneneHHbIit MHTETPaN KaK Ipeiesl HHTErPabHOM CYyMMBI, €T0
CBOIiCTBA.

®opmyna Herooroma — JleiiOauma. OCHOBHBIE CBOWCTBa
OIIPEEIIEHHOTO NHTETpaJIa.

Brruncienue onpenesieHHOT0 MHTErpaia (3aMeHa IepeMEeHHOH,
WHTErPUPOBAHUE [0 4YacTsiM). VIHTerpupoBaHue 4YETHBIX U
HEeUYeTHBIX (YHKIMI B CHMMETPUYHBIX Hpeienax.
HecoGcTBeHHBIE HHTETPATIBL.

I'eomerpruueckne n Gu3MUECKUE MPUIOKESHUS ONPEICICHHOTO
HHTETpaa.

Obnacte omnpenenernnss OHIL.  IIpemen, HempepsIBHOCTS.
CaoiicTBa (yHKIHIA, HENPEPHIBHBIX B OTPAaHUYEHHON 3aMKHYTOH
obacty.

YacTHbIE MTPOM3BOAHBIC MEPBOTO IMOPS/IKA, UX FE€OMETPUYECKOE
HCTOJIKOBAHHE.

YacTHbIE TPOU3BO/IHEIE BHICIIUX ITOPSIKOB.
Hudpdepennmpyemocts n mosHb quddepeHunan GyHKIMM.
WuBapnaHTHOCTB ()OPMBI OTHOTO TuddepeHnnaa.
[Ipumenenne monHOro nuddepeHrara K NPUOTIKSHHBIM
BhruncieHusM. JluddepeHimanst BBICIINX MOPSIKOB.
ITpousBoaHas cioxHoi GyHkiuu. [ToHas mponu3BoIHAS.
JuddepernupoBanrie HESBHON QYHKITHH.

KacarenpHas INIOCKOCTh M HOPMaJIb K HOBEPXHOCTH.
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48. DxctpemyMm (yHKIMM JOBYX TIepeMeHHbIX. HeobOxomumoe u
JOCTaTOYHOE YCJIOBHE IKCTPEMYyMaA.

49. HawmOonpmiee 1 HaNMEHbIIEE 3HaUCHUS (YHKIUH B 3aMKHYTOW
obnactu.

2 Kypc 3UMHSISI ceccHst

50. JIuddepennmanbHbie ypaBHECHHUS: OCHOBHBIC MOHSATHUS. 3a/ayH,
MIPUBOSIIIHE K U PepeHIaTbHBIM YPaBHEHUSIM.

51. Teopema cCymeCTBOBaHHMS M  COUHCTBEHHOCTH  PELICHUS
i epeHInanTbHOTO ypaBHEHHSI.

52. YpaBHEHUS C pa3AeISIOMUMICS IePEMEHHBIMH.

53. Omaopomnbie nuddepeHnnanpHbIe ypaBHEHUS 1 TIOpsIKa.

54. Jluneiinsie ypaBHeHUs. Y paBHeHUs bepHymm.

55. VYpasrenue B monHbIX AuddepeHnnanax.

56. duddepeHnmanpHblec YypaBHEHHS BBICIINX ITOPSIKOB: OCHOBHBIC
TIOHSATHS.

57. YpaBHeHUs, JOITyCKAOIIUe TOHKECHUE TTOPAIKA.

58. Jluneiinble auddepeHnnanbHple YpaBHEHUS BBICIINX TOPSIKOB.
Wuterpuposanue JIOAY ¢ mOCTOSHHBIME KO3(QPUIIUCHTAMHU.

59. Jluneiinbie HeomHopomusie JIY. CrpykTypa oOliero peuieHus
JIHY.

60. [luckperHas ciydaifHas BenMYMHA M CIIOCOOBI €€ 3amaHus.
@OyHKIU pactpeneneHus.

61. MaTtemaTtudeckoe OXKHIAHUE AUCKPETHOU CIyIalHOW BETUIUHBI
U €ro CBOMCTBA.

62. Jlucriepcus AUCKPETHOW CITy4daifHOM BENWYIMHBI U €€ CBOMHCTBA.
CpenHee KBaJpaTH4YECKOE OTKJIOHCHHE.

63. HempepsiBHast ciyuaiiHas BenuuuHa. CBoiicTBa  (yHKIIMH
pacnpeneneHusl.

64. I1OTHOCTH BEPOSITHOCTH HENPEPBIBHOM CIy4ailHOI BEJIMYMHBI U
e€ cBoiicTBa.

65. UucnoBble XapaKTEPUCTUKN HENPEPBHIBHBIX CIY4YaiHbIX BEJIHYHH.

OIlK-1.2 Pemaer cranpapTHble Ilpumepnuie 3a0anusn u 3a0auu

npogeccuoHaNbHBIC
3aJ]au ¢ IPUMEHCHUEM
00IIenHKEHEPHBIX
3HAHHH

3aganue 1. CocTaBpTe ITOPUTM PEUICHUS .. ... 33][a4H.
3apaua 2. Beraucnure npenen o npasuiy JlonuTansa

lim arcsin(2x—4)
X—2 XZ -4 .

3aganue 3. ChopMynupyiiTe HEOOXOAUMOE YCIOBHE SKCTPEMyMa
(hyHKOMK  OJTHOHM IepeMEHHOH.

3agava 4. KakoB reoMeTpHUYECKI CMBICI OTIPEIEIEHHOT0 HHTETpaia
OT JaHHOW (YHKIMH B TaHHOM MHTEPBAJE B IEKapTOBOU CHCTEME
KoopauHatT?

Hpumepnble npakmudueckue 3a0aHUsA 015 IKIAMEHO8 U 3auema:

1. JIaHbI KOOpAMHATHI BEPIIHH THPAMHUIBI ARAA, :

A(L36), A(221), A(-L01), A(-46-3).

Hatitu:
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1) nnunHy pebpa Ak, ;  2) yros Mexny pedpamu Ak, u AlA“

3) yron Mexay pedbpom AA U TPAHBIO ARA, ;  4) wiomans
rpaHu AhA; ; 5) 00beM nmupamMuIbL.

2. 2. B tpeyrompuuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5)
HalTH AIMHY BBICOTHI U3 BEPIIMHEBL A.

3. 3. Hamucatbh KaHOHHYECKHE U TApaMETPHUYECKHE YPAaBHEHUS
npsIMOiA, mpoxosieit yepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTb ypaBHEHHE IIJIOCKOCTH, TPOXOISAILIEH Yepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. lokxa3ats, 9TO IpsIMbIE MTapauUIeIbHbI:

Xx+2 y-1 z X+y-2=0
3 2 1, X-y-9z-8=0

6. Beruucnute npeenst:

2 lim 1+4x—x* jim x-arcsin2x . i J2x-1-4/5
> > mnm————————-——
X—»%0 X+3X2 + 2)(4 x—0 COSX—C033 X x—3 x—3

7. Haitmute d—i ans GyHKUMi: a) Y= €4X_x2 . 0)
X =ctg2t,
y = In(sin 2t)

8. Haiitn HeonpeeéHHBIA  MHTErpal: a) J-Sin 3x-cos5xdx, 6)

I 1-cosx dx ®) j(2x+5)-exdx.
(x—sinx)?

0 dx

2 vx2 +5
10. Haiitn myomans QUrypbl, OTpaHUYSHHOW JIMHUSIMH:

x=4, y?=4x

9. BerauciuTh OnpeieeHHbI HHTeTpal

11. Haiitu 1 nocTpouts 06aacTh onpeeneHus GyHKunu
U=9-x*—y* +(x-y)°

12. Haiitu mnonublii  auddepenipan  HyHKIHUA:

z=x>Iny—sin2xy.

13. Haiitu uacTHble NpPOM3BOJHBIE NEPBOTO Mopsiika (QyHKIUH:

z=5x%y% +In(x +4y).
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14. HanmcaTh ypaBHEHHE KacaTeIbHOI IIIOCKOCTH M HOPMAIH K

HOBEPXHOCTH Z =/ X% + y2 B Touke (3,4, 5).

15. Pemmmre 3amauy Komu: yCOS2 xdy = (yz +1)dX , y(O) =0.

16. Haiinure obuiee pemenne nuddepeHuansHoro ypaBHEHUs
y” + y! — ezx.

17. ITpu nocraBke ¢ 3aBoja Ha 6a3zy 1000 pagroNpUEeMHUKOB, ¥ 55
BBILIIM U3 CTPOs 1aMnbl. HalTH BEpOSTHOCTD TOTO, YTO B3STHIH
Hay/iauy [IPUEMHUK OyJeT HCIIPaBHBIM.

18. [IpHUMaeM BEPOSITHOCTH POKACHHS MaJbylKa U IEBOUKU
paBHbIMH. HaliTu BeposiTHOCTB TOT0, 4TO cpear 10 HOBOPOXKICHHBIX 6
OKaXXyTCsl MAITbUUKaMHU.

19. Jlan 3axoH pacrpezieseH s JUCKPETHO Clly4ailHON BeTHYHHBI:

X:| 110 | 120 | 130 | 140 | 150

p:101]02]03]02]|02

BBIYUCIUTL €€ MAaTCMATUYCCKOC OXKNAAHNUC, TUCTICPCUIO U CPEIHCC
KBaJIpaTU4€CKOC OTKJIOHCHUEC.
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OIIK-1.3 [Tpumensier MmeToabI Ilpumepnsie npaxmuyeckue 3a0anus

MOJICTIMPOBAHUS U
MaTeMaTHIECKOTO
aHaJIM3a ISl PEIICHUS
3aJa4 TEOPETHYECKOTO U
MPUKJIAJHOTO XapakTepa

3ananue 1. Cucrematuzupyiite u 0600IIUTE BCE KIIOUEBbIE TOHATUS U
MPUEMBI pelIeHHs TUMTOBBIX 3aja4 1o Teme «[IpousBonHas» u
«[IpnMeHeHe TPOU3BOIHOM MIPH HCCIIeJOBaHNH (HYHKIHI. Pe3ynpraT
odopmuTe B BUIE TaOIHIIBL.

3apaua 2. /Ind peuieHus 3a1a4u cAeIaiTe cXeMaTHYeCKU YepTex U
MOTy4YUTe (QYHKIIMOHAIBHYIO 3aBHCUMOCTS 10 YKAa3aHUIO K 3a7ade.
HaiinuTe obnacts onpeneneHus 3Toi (pyHKINH 10 CMBICITY 3a1a9H.
Beraucnure 3HaUeHUS 3TOH (GYHKIMH P TPEX Pa3INYHBIX 3HAUCHUAX
aprymeHTa. Mccnenyiite GyHKINIO Ha HAMOOJIbIIEee U HANMEHBIIIEE
3HaueHMsA. OTBETHTE HA BOIIPOC 33TaH.

«CedeHue TOHHENSI UMeeT (hOpMY ITPAMOYTOIbHUKA, 3aBEPIICHHOTO
nonykpyrom. Ilepumerp ceuenus 18 m. Ilpu kakoMm paauyce nomykpyra
IUIOIIAb CeUeHHUs OyIeT HanOOIbIIEeH?»

OGo3HaubTe pajuyc MONyKpyra depe3 [ ¥ BHIpasHTe IUIOMALh O

ceuenms kak dynkmmo ot 1 S= S(I’) .

3aganue 3. Ha kako# BbICOTE I HAJl IEHTPOM KpPYIJIOrO CTOJIa paauyca a
CJIeTyeT IIOMECTUTb JIAMILY, YTOOBI OCBEIICHHOCTh Kpasi CToja Obu1a
HanOomnpei? (CaMocTOATENHHO MPOAHATM3UPOBATD - 3HAHWS, METOBI
KaKoro paszieia MaTeMaTHKH HOTPeOyIOTCS ISl peIeHUs TaHHOH
3a/1a4M).

IIpumepnvie npuknaousie 3a0auu u 3a0anus

A1L0;1) B(44;6)

3agaua 1. [IpoBepurts, Jiexar Ju TOUKU
( ' ) u ( 1 ) B OJIHOM MJIOCKOCTH.

3apaua 2. [Ipu mocTpoeHUH BUCSUET0 MOCTa yepe3 peuky «Tuxas» u

BBISICHEHUH HAJISKHOCTH COOPYKEHHUS, CTYACHTHI CTPOHOTPSAA

CTOJIKHYJIMCH C PEIICHHEM CJICAYIONIEeH 3a/1auu:

Tpoc, moaBenIeHHbIH 32 JBa KOHIIA Ha OAMHAKOBOW BBICOTE, UMEET
dhopmy myru mapabosl. PaccTosHie MeX Ty TOUKaMH KPETUICHHUS PABHO
24 M. 'mybuna nporuba Tpoca Ha pacCTOSIHUM 3 M OT TOYKH KPETUICHHS
paBHa 40 cM. Onpenenuts rTyOHHY nporuba Tpoca nocepeinHe Mex 1y
KpEIICHUAMHU.

F=(L25)
T10JIA, IO IEPEMEIICHUIO DJICKTPUYECKOTO 3apsaaa U3 TOYKHU

M, =(0;4;2) M, =(4;7;4)

B TOUKY .

3amaya 3. Haiitu paboty cuist 3JIEKTPOCTATUYECKOTO

fim %= C0SX
3ananue 4. [Mokaxwure, uto npenen *>* X+C0SX  pe MoxeT ObITH
BBIYHUCIIEH 10 npaBuity Jlonurans. Haiiagure sToT ipeaen apyrum

CIIOCOOOM.
3apanme 5. 3aBUCUMOCTB IyTH OT BPEMEHH IIPU NPSIMOIUHEHHOM

1
3 2
JBYKEHHH TOUKH 3aaercs ypasernnem S =—1° +2t° =3 rze S-

+ —




0) Ilopsinox npoBeeHUsI MPOMEKYTOYHOI aTTeCTAIUM, MIOKA3ATEJH M KPUTEPHH OLleHUBAHMSA:

IIpoMexyTouHas aTTecTalys 1o TUCIUILTHHE «MaTteMaTHKay BKIIIOYAeT TEOPETHIECKHUE BOTIPOCHI,
MO3BOJISIONIUE OIICHUTh YPOBEHD YCBOCHUS O0YYAIOIIMMUCS 3HAHUM, U TPAKTUICCKUE 3aJaHus,
BBISBIISTFOIINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHH U BIIaIeHUH, TPOBOAUTCS B JOPME DSK3aMEHa U B
¢dopme 3adera ¢ OLICHKOH.

DK3aMeH I10 TaHHOW AMCIUIUIMHE TIPOBOIUTCS B YCTHOHM (OpMe 0 SK3aMEHAIIMOHHBIM OMIIeTaM, KasK bl
U3 KOTOPBIX BKJIIOUYAET 1 TEOPETUUYECKUNA BOMIPOC U TPU MPAKTUUCCKUX 3aTaHUsL.

IMoka3zaTesin M KPUTEPUHU OLIEHNBAHUSI 3a4eTa:

- JUTA ¢Ia4YM 3a4eTa C OLIEHKOM oOydJaromuiics mokaspBaeT chopmupoBanHocTh kKommereHnimn  OITK-1;
T.€. CTY/ICHT JIOJDKEH MMOKa3aTh 3HAHHS HAa YPOBHE BOCIIPOM3BENICHHUS U OOBICHEHUS HH(POpMAIINH,
HWHTCIIJICKTYaJIbHBIC HABBIKH PCHICHUA 3a1a4,

- 3a4eT He CAaH, €CIIM pe3ynbTaT 00y4eHHs He JOCTUIHYT, O0YYaroLINiics HE MOXET II0Ka3aTh 3HAHUS Ha
YPOBHE BOCIIPOHM3BEIEHHS U 00BICHEHUS! HH()OpMAIIUHU, HE MOXKET MOKa3aTh HHTEIJICKTYalIbHbIC HABBIKH
pelIeHus MpoCThIX 3ajay.

— Ha OLICHKY «OTJHYHO» (5 06aIoB) — 00yYaIOUIHIACS IEMOHCTPUPYET BHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U ITyOOKOe 3HaHHE Y4eOHOTro
Marepuaia, CBOOOJHO BHIIOTHSACT MPAKTHYECKUE 33/1aHHs1, CBOOOIHO OTIEPUPYET 3HAHUSAMH, YMEHHSIMH,
NPUMEHSET X B CUTYaIHUsX MOBBIIICHHOH CI0KHOCTH.

— Ha OIEHKY «X0opomio» (4 6anna) — 00yJaromuics TeMOHCTPUPYET CPETHIN YPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMU: OCHOBHBIC 3HAHUS, YMCHUA OCBOCHLI, HO JOITYCKAIOTCA
HE3HAYNTEJIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHUS MTPH aHATUTHYECKHUX OTEpaIHsX, IIepeHOce 3HAaHNI
u }/MGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OLIEHKY «YI0BJIETBOPUTEIbHO» (3 Gauia)— 00y4aloUIuiicsl IEMOHCTPUPYET IOPOTOBbIM yPOBEHB
c(OpMHUPOBAHHOCTH KOMITETCHITUH: B X0/I€¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OITUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI1, HABBIKOB, 00YYarOLINICS UCTIBITHIBAET
3HAYUTENbHBIE 3aTPYAHECHUS IPH ONIEPUPOBAHUY 3HAHUSAMU M YMEHHAMH IIPH UX NIEPEHOCE HA HOBBIE
CUTYaIUH.

Iloxa3zaTenu u KPUTECPUH OLICHUBAHUSA IK3aMeEHa:

— Ha OLIEHKY «OTJHYHO» (5 6ai110B) — 00YJaIOLIHIACS 1EMOHCTPUPYET BHICOKUN YPOBEHb
c(hOopMHPOBaHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMATUIECKOE U TITyOOKOE 3HAHHE yIeOHOT0
MaTepHaia, CBOOOIHO BBINOJHSIET IPAKTUUECKUE 3aJaHus1, CBOOOIHO ONEpUpyeT 3HAHUSAMH, YMEHUSIMH,
MPUMEHSET UX B CUTYalMsIX TOBBIIIEHHON CI0XKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yJaromuiics AeMOHCTPUPYET CPEAHUI YPOBEHb
c(hOopMHUPOBaHHOCTH KOMIIETEHIIMH: OCHOBHBIE 3HAHHUS, YMEHHS OCBOCHBI, HO JIOYCKAIOTCS
HE3HAYHUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHUS TIPY aHATUTHYECKUX ONepaIisiX, IepeHoce 3HaHUi
Y YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYallH.

— Ha OLIEHKY «YI0BJIETBOPUTEIbHO» (3 Oauia)— 00y4aloUuiicsl IEMOHCTPUPYET MOPOTOBLIM YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHII JOMYCKAIOTCS OIIUOKH,
MPOSIBIISIETCS OTCYTCTBHE OTACIHHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YYaIOIUIICS UCTILITHIBAET
3HAYUTENbHBIE 3aTPYAHECHUS IPU ONIEPUPOBAHUM 3HAHUSAMHU M YMEHHUAMU IPU UX MIEPEHOCE HAa HOBBIE
CUTYyaLluy.



— Ha OIICHKY «HEeYA0BJIETBOPUTEIbHO» (2 6ajia)— o0ydaromuiics JeMOHCTpUpYeT 3HaHus He 6omee 20%
TEOPETUIECKOT0 MaTeprala, IOMyCKaeT CYIIECTBCHHBIC OIIMOKH, HE MOKET MOKa3aTh HMHTEIICKTYallbHbIC
HABBIKU PEIICHUS MPOCTHIX 33714 WIM HE MOXKET MOKa3aTh 3HAHMSI JJAXKE HA YPOBHE BOCIIPOU3BEIICHUS U
00BsIcHeHHS HHPOPMAITHH.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (1 6am) — o0ydJaromuiicss He MOXKET ITOKa3aTh 3HAHMsI HA YPOBHE
BOCIIPOM3BEACHUS U OOBSICHEHUS MHPOPMAIINK, HE MOJKET [10Ka3aTh MHTEJUIEKTyalbHbIE HABBIKH PELICHUS
MIPOCTHIX 3a/1ad.



