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JIner akryanuzanuu padodeil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukiaaHON MaTreMaTuKu U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpUKIaAHON MAaTEMaTHKU U HH)OPMATHKH

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu kadeapsl [IpukinaaHoil MaTeMaTuky U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

Ilenpto  ocBoeHust  gucuuiuiMHel — «MaremaTuka» — sABisercd  (pOpMHpPOBAaHUE
OOMIEKYIbTYPHOU KOMIIETEHIINH, KOTOpast BKIIOYAET B ceO:

* BOCIIUTaHHUE JOCTATOYHO BBICOKOW MaTeMaTUYECKON KYJIbTYpBbI;

* IPUBUTHE HAaBBIKOB COBPEMEHHBIX BUJIOB MAaTEMaTUUYECKOI'O MBILUICHUS;

* I[PUBUTHE HAaBBIKOB MHCIOJb30BAaHMA MaTeMaTHMYECKHMX METOJOB U  OCHOB
MaTEMaTUYECKOT0 MOJEIIMPOBAHMSI B IPAKTUUECKOM 1€ATEIbHOCTH.

Bocnuranue y CcTyIeHTOB MaTeMaTW4eCKOM KyJIbTypbl BKJIHOYAaeT B cedsl sICHOE
NOHMMaHHE HEOOXOAMMOCTH MaTEMAaTHYECKON COCTABIISAIONICH B 00IIEH MOArOTOBKY OakanaBpa,
BbIpaOOTKY NPEICTABICHUM POJIM M MeCTe MAaTeMaTHMKH B COBPEMEHHOM IMBWIM3ALMU U B
MHUPOBOH KYyJIbType, YMEHHE JIOTHUYECKU MBICIHUTD, OIIEPUPOBATh C AOCTPAKTHBIMUA OOBEKTaMH U
ObITh KOPPEKTHBIM B YNOTPEOJCHUHM MATEMaTHUECKUX IOHATHI M CHMBOJIOB Ul BBIpa)KEHUS
KOJINYECTBEHHBIX M KA4YeCTBEHHBIX OTHOIICHHWH. Maremarndyeckoe oOpazoBaHHE OakalaBpOB
JIOJDKHO OBITh LIMPOKUM, OOLIUM, TO €CTh IOCTATOYHO (PYHIaMEHTAIbHBIM.

Hacrosimas nporpaMmma o MareMaTuke OTpa)xaeT HOBbIE TPEOOBAHUS, IPEIBSIBIIIEMBIC K
MaTeMaTHYeCcKoMY OOpa30BaHUIO COBpPEMEHHbIX OakanaBpoB. Ee xapakrepusyer mpukianHas
HaAIpaBJIEHHOCTh M OpHUEHTAlusi Ha OOyueHUE CTYJEHTOB MCIIOJIb30BAHMIO MAaTEMaTHUYECKUX
ME-TOJIOB ITPU PELICHUH NPUKIATHBIX 3a/1au.

OOmmii Kypc MaTeMaTHKW SBISieTCS (YHIAMEHTOM MAaTEeMaTHYeCKOro OOpa3OBaHHSA
Oaka-iaBpa.

2 MecTo 1McUMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOii MpOrpaMMbl

Juciumvaa Martematnka BXOZUT B 00s3aTelbyl0 4acTh y4eOHOTO  IUIaHa
00pa30BaTeNbHOM IPOrpaMMBbl.

Jing  u3ydeHWs ~ JUCUUIUIMHBI ~ HEOOXOOMMBI  3HaHWS  (YMEHHMsS,  BIIQJICHHS),
c(hOpMHUPOBAHHBIE B PE3yJIbTATE U3YICHHSI TUCITUTUINH/ TIPAKTHK:

OcBoeHMe JaHHOHN JUCIMIUIMHBI MPEANOoaraeT, yTo o0yJyaromuics BiajeeT 3HaHUSAMU
MIKOJBHOI'0 KypCa MaT€MaTUKHU U UMCCT C(l)OpMI/IpOBaHHOG NpeaACTaBJICHUE O MAaTEMATUKEC KaK
YHHUBEPCAJIBHOM fI3bIKE€ HayKH, 00 HJeAX M METO/JaXx MaTeMaTHKH, BJIaJeeT MaTeMaTHYeCKUMHU
SHAaHUAMU U YMCHUAMU, COOTBECTCTBYIOIIMMHU CDCI[CpaJ'II)HOMy KOMITOHCHTY I'OCYAapCTBCHHOI'O
CTaHJapTa obuiero oopa3zoBaHus, UMEET Pa3BUTOE JOIMUYECKOE MBIIIICHHE, IPOCTPAHCTBEHHOE
BoOOpakeHue, 00J1aaeT BBICOKUM YPOBHEM aJITOPUTMHUECKOMN KYJIbTYPHI.

3HaHus (YMEHHUs, BIaJIeHHs ), NOJy4YEeHHbIe IPU U3YUYEHUH JAHHOM AUCLUIUIUHBI OyAyT
HEOOXOIUMBI JJIs1 U3yUEHUs AUCHIUIIINH/TPAKTUK:

HauepraTenbHas reoMeTpus U KOMIIbIOTEpHAs Tpaduka

dusuka

Xumus

CrpoutenbHas (pu3nka

ConpoTHuBieHHE MaTEPUATIOB

CrpoutenbHas MEXaHHUKA

DNeKTpOoCHAOKEHHE B CTPOUTENBCTBE

WnxeHepHble cUCTEMBI U 000pyA0BaHUE 3TaHHM

TeopeTnyeckas MEXaHHUKa

[TonroToBka K mporeaype 3alMThl U 3alIUTa BBITYCKHON KBaJIM(UKAITUOHHON pabOThI

[ToaroroBka k caaue u caaya rocyJapCTBEHHOTO dK3aMeHa



3 Komnerenuuu odyuarouierocsi, gpopmMupyembie B pe3yJbTaTe 0CBOCHHA

AMCHUIIMHBI (MOIYJIs) U IVIAHUPYeEMbIe pPe3yJIbTAaThbl 00yUeHUst

B pesynbraTte 0cBOCHHUS TUCHHUILINHBI (MOyns) «MareMaTHkay 00ydarouIuiics J0KeH
00J1a/1aTh CIIEIYIOIMMU KOMIIETEHIIUSAMU:

Kon nnnukaropa

I/IH,[[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIUN

OIIK-1 CriocobeH pemaTh 3a1a4u IpodeCCHOHATBHON ASSITEILHOCTH HA OCHOBE UCIIOJIb30BAHUS
TEOPETUYECKUX W TPAKTHYECKUX OCHOB ECTECTBCHHBIX M TEXHHYECKUX HAyK, a TaKKe
MaTEeMaTHYECKOTO anmapara

OIlK-1.1

Omnpenensier XapakTepUCTUKH (PU3NYECKOTO M XMMHUYECKOTO Ipolecca
(sIBJIEHUSA), XapaKTEPHOTO JIsl 00bEKTOB MPOheCCHOHATBHOMN AeITEeIbHOCTH,
Ha OCHOBE TEOPETUYECKUX U IKCIIEPUMEHTAIIbHBIX UCCIEA0BaHNUN

OIIK-1.2

HCHOJ’IB?)yeT TECOPECTUUCCKHUE OCHOBBI TCXHHUYCCKUX HAYK JIs1 IIPUMCEHCHUA
MHHOBAIIMOHHBIX TEXHOJIOTHI Ha PCAIBbHBIX CTPOUTCIIbHBIX 00BEKTOB

OIIK-1.3

Pemaer uHXeHepHBIE 3aJadyd C IOMOIIBIO MAaTeMAaTUYECKOro armnapara
BEKTOPHOH anreOpbl, aHAaJIMTHUYECKOH TIeOMETpUM M MaTeMaTHYeCKOIo
aHajau3a

OIIK-1.4

Pemaer Teopernueckue 3amaud B OOJACTH TEIJIOTEXHUKH, THIPABIUKH,
TEIJI0MAacCO0OMEHa, MCITOJIB3YA (PYHIaMEHTAIBHEIC 3HAHMS




4. CTpyKTypa, 00BEM H cogepKaHue TUCHUIINHBI (MOLYJI51)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 33,1 akaj. 4yacos:
— ayauTopHas — 26 akaj. 4acos;

— BHeayauTopHas — 7,1 akaJi. 4acos;

— camocTosTenbHas padora — 305,6 akan. yacos;
— B (popme mpakTudeckoi moaroropku — 0 akaj. vac;
— IOJITOTOBKA K 3K3ameny — 17,4 akaj. yac
— IOJIrOTOBKA K 3a4€Ty — 3,9 akaj. vac
dopma aTTeCTaluy - SK3aMEH, 3a4eT

AynuropHas ge
KOHTaKTHas paboTa E 5 dopma TeKyliero
Pasnen/ Tema 2 (B axan. acax) £ E‘ Bun KOHTPOIA Kon
> & © | camocrosTensHol | ycrneBaemocTH u
JUCLIATUINHBI N [ . | xommereHuM
9 &= paboThI MIPOMEKYTOUHOM
na6. |mpakr. [ € 8
Tlex. . 1 2¢ aTTecTaluuu
3aH. 3aH. | Q &
1. DeMeHTHI BEKTOPHOM
anreOppl W aHAJTUTHYECKOM
reOMETPHUU
- BeinosiHeHue KP
Nel «BekropHnas
anreGpa n MIPOBEPKA PELICHUS OIIK-1.1,
1.1 DneMeHThI BEKTOPHO# aHAIUTHYECKAS DOBCPKa p OIIK-1.2,
1 0,4 12 KP Nel (wacte —
anreOpbl TeOMETPHSL. BeKTOpbI) OIIK-1.3,
Huddepenipans P OIlK-1.4
HOE MCYHCIICHUE
DOII»
1
- BeinosiHeHue KP
Nel «Bekropnas | KOHCYIIBTALIH IO
anreOpa u emeHymo KI; Nol OIIK-1.1,
1.2 Amnanutuyeckas aHanuTHUCCKas | L w7 OIIK-1.2,
1 0,4 14 - IPOBEPKA pelleH s
reoMeTpus TEOMETPHSL. OIIK-1.3,
Huddepenipans KP Nel (sacts, - OIlK-1.4
PeHIL AHAIATHY. TEOM.) '
HOE HCYHCIICHUE
DOII»
Hroro no pasneny 2 0,8 26
2. BBenenne B MaTreMaTHYECKUH
aHanm3
- BeimosHeHue KP
Nel «BekropHast | - KOHCYJNbTAIMHU T10
anreOpa u pemennto KP Nel, OIIK-1.1,
2.1 IIpenen 74
HenpepbiBHoCTh  ynKim| 1 1 04 134 | AHAIMTHYECKas |- MPOBEpKA PEIICHNs OIlK-1.2,
OIHOM TIePEMCHHOI ' ' TE€OMETPHSL. KP Nel (wactp — OIIK-1.3,
A p Jduddepennmans MPEeAIeIbl, OIIK-1.4
HOE MCYUCIICHUE | HENpepbIBHOCTb)
DOI»
HWroro mo pasaeny 1 0,4 13,4

3. Huddepenumanbroe
ucyncieHne (QyHKOUH — OJHOU
TIepeMEeHHON




31 Onpenenenue

- CaMOCTOATCIIbHAA

NpOM3BOAHON (QyHKIMH B padora ¢ - KOHCYJIbTAIIUH 110
JTUTEepaTypor —
o e o | P KL o
I'eomerpuyeckuit u 0,4 14 «3anaum, KP Nel (wacth — OIK-1.2,
o MIPUBOISAIINE K OIIK-1.3,
MeXaHHYECKUH CMBICIT MIPOU3BOJIHBIE),
. MIOHATHIO OIIK-1.4
MPOU3BOTHOM. IMpaBuna . - IpOBEpKa
uddepeHnrpoBaHUs u TPOH3BOLHOM, KOHCIIEKTa
8 - BeinosiHeHue KP
TabJIHMIIA TPOU3BOTHBIX No 1
3.2 Hccnenosanne - KOHCVILTALIN 110 OIIK-1.1,
(GyHKIMH ¢ TOMOIIBIO - BeimosiHeHne KP Y - OIlK-1.2,
0,4 12 pemennto KP Nel,
TuQQepeHInanIbHOro Nel oosepka KP Nel OIIK-1.3,
VCUHCIICHHS pOBeP - OIIK-1.4
Hroro no pasneny 0,8 26
4. VHTerpajbHOE HCYUCIICHHUE
(yHKIMU OJHOH NEepeMEHHOM
4.1 [TepBooOpazHas
dyHKIUSA - BhinonHerue Kp |~ NOMCYIPTAN IO
Y ) . pemernto KP No2, OIIK-1.1,
Heomnpenenennsrit Ne2
UHTErpall U €r0 OCHOBHbBIE 1/11 | 37,8 | «HeomnpeneneHHbI - posepka pemenus| - OTK-1.2,
N N .| KP Ne2 (wactp — OIIK-1.3,
CBOJCTBA. Tabmuna 1 ¥ OnpeIeNIeHHBII N
HEOMpeICICHHBIN. OIIK-1.4
HEOIpeIETICHHbIX unrerpain. ®HID»
UHTerpa)
HWHTETPaJIOB. OCHOBHBIE
- KOHCYJIbTAIHU TI0
§ - BpinosiHeHue KP | pemennto KP Ne2, OIIK-1.1,
4.2 OnpeneneHHbli Ne2 - IPOBEPKA peIleHHs
OIIK-1.2,
MHTETpAaJL. Mertozapt 1/11 | 37,8 | «<Heompenenennst [ KP Ne2 (gacts - OIK-1.3
WMHTETPUPOBAHUSI. i ¥ onpeieNIeHHbIH BBIYHCIICHHE OHK-lI 4’
nnterpan. ®HII» |  ompenenennoro '
UHTErpaa)
Hroro mo pasneny 221 | 75,6
5. Juddepenpansroe
UCUHUCIICHHE ¢bynKImi
HECKOJIbKHX TepEMEHHBIX
51 Onpenenenue
OCHOBHBIX TOHATHH. - BeinosiHeHue KP |- koHCynpTHpOBaHME
IIpenen u HenpepbIBHOCTH Y p OIIK-1.1,
. Ne2 no pemenuto KP
DHII. OcHOBHBIE CBOKCTBA OIIK-1.2,
. 2/0,41 | 37,8 | «HeomnpeneneHHbl No2,
(yHKIMH, HETIPEPHIBHBIX B . N OIIK-1.3,
SaMKHYTOl o6naACTH il M ONIpe/IeNIeHHbIH |- IPOBEPKA PEWICHHS | (w4
) nnTerpan. GHID» KP Ne2 '
YacTHble IPOU3BOIAHBIE HU
TPUIIOKEHHSI.
Wroro no pazneny 2/0,41 | 37,8
6. sK3aMeH
OIIK-1.1,
6.1 sx3amen OIIK-1.2,
' OIIK-1.3,
OIlK-1.4
Wroro no pazneny
Hroro 3a cemectp 6/2,4111178,8 SK3aMeH
7. OOBIKHOBEHHBIE
JuddepeHaIbHble YpaBHEHUS
71 OBLIKHOBCHHbLC - BemnonHenne KP |- koHcynbTHpOBaHmEe OIK-1.1,
Ne3 «1Y. Teopus | no pewmenuto KP
muddepeHraibHbIe . OIIK-1.2,
1 42 BEPOSITHOCTEH. Ne3,
YpaBHEHHUS MIEPBOTO OIIK-1.3,
MaremaTnyeckas |- npoBepKa pelieHus
MOPAIKA. OIlK-1.4
CTaTUCTHKA KP Ne3




- BeinotHenue KP

- KOHCYJIbTUPOBAHHNEC

7.2  JIuddepeHunanbHbie Ne3 «1Y. Teopus | mo pemenuto KP 8%%:1;'
ypaBHEHHUS BBICILIUX 2 1 42 BEPOATHOCTEH. Ne3, OHK-1.3’
MOPSIIKOB MaremaTnyeckas |- mpoBepKa pelieHus OHK-lI 4’
CTaTUCTHUKA» KP Ne3 '
Hroro no pasneny 4 2 84
8. DJIeMEeHTHI TEOPUH
BEPOATHOCTEN u
MaTEMaTHYCCKON CTATHCTHKU
- BeinosiHeHue KP
8.1 DneMeHTH TeopHH Ne3 IV Teoeﬂﬂ - koHCynbTHpOoBanue| OIIK-1.1,
BEPOSITHOCTEH u BEPOATHOCTCH. o pemeHuto KP OIlK-1.2,
MaTeMaTHYECKOM 4 2/1,6M1 | 42,8 Mj;:gda:;q;;iaﬂ Ne3, OIIK-1.3,
CTaTUCTHKH - mpoBepka KP Ne3, OIlK-1.4
KOHCIIEKT I10
paszmeiry

Wroro no pazneny 4 2/1,61 | 42,8
9. 3auer

OIIK-1.1,
9.1 sauer OIIK-1.2,

e OIIK-1.3,

OIIK-1.4
Hroro mo paznmeny
Hroro 3a cemectp 8 4/1,6111126,8 3a4ET
HTtoro mo AUCIUILIMHE 16 10/41 | 305,6 JK3aMeEH, 3a4eT




5 O6pa3oBare/ibHbIe TEXHOJIOTHHI

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHHE B y4€OHOM
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 MporpamMmam OakajiaBpuaTa BeIciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN Y4eOHBIX 3aHSATHH 00ECIIEUMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npoecCuoHaNbHOM JesITeNbHOCTU BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTesei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BU-/IY, UTO HauOompiiero 3ddexra oT ee NPUMEHEHHS] MOXKHO AOCTUYb, €CJIM YUUTHIBATH LIETU
00-pa3oBaHMs, Ha peau3alliio KOTOPBIX JOJKHA OBITh HAIlpaBJICHA M30MpaeMasi TEXHOJIOTHS,
co-JiepKaHue, KOTOpOe MPEACTOUT NepeaTh 00yJaroIMMCs ¢ €€ IOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OyJIeT UCII0Ib30BaThCS.

B nameii pabote MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamunuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIBLHOTO
mpo-liecca, MpelrnoyiaraeT MNPSMYH TPAHCISIIUIO 3HAHUW OT TMpernojaBaTelis K CTYACHTY
(mpenMyIIe-CTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WUTIOCTPATHBHBIX METOAOB OOYy4YCHHS).
YueOHasi 1eATeNb-HOCTh CTYJIEHTa HOCUT B TaKUX YCIOBHSX, KaK MPAaBUIIO, PEMPOAYKTUBHBIH
Xapakrep.

@DopMbl y4EOHBIX 3aHITHIA:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaia B
JTUCIUIIMHAP-HOM JTOTUKE, OCYIIECTBISIEMOE MPEUMYILIECTBEHHO BepOAbHBIMH CPEJICTBAMHU.

- IPAKTHUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aJTOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC TOCTPOSH B
COOTBET-CTBHM C aJTOPUTMOM IIOATAIHOIO PEHIeHMs] MPOOJIEMHOMN 3a/adi WM BbBIIOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJEHTOB, HAIIPaBJICHHYIO Ha BhIPAOOTKY KOHIEMIMM, YCTAHOBJIEHHE LI€Jei U 3a1ad,
(bopMy-TUPOBKY OKUAAEMBIX PE3YyJbTATOB, OIpPEACIEHUE NPUHIUIIOB U METOJIUK PpEIICHUsS
MOCTaBJIEH-HBIX 3aJa4, IJAHUPOBAaHUE XoJa pPadOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANM3alUI0 IUlaHa paboThI, MPE3CHTALUI0 PEe3yIbTaToOB PabOThI, MX
ocMbIciieHre u pedaekcuto. [Ipumensiercs B OCHOBHOM ISl IEPEX0/1a KOMIETEHIIMH Ha YPOBEHb
BJIQ/ICHUA.

OcCHOBHBIE TUIIBI IPUMEHSIEMBIX HAMU B 00pa30BaTEIbHON ACSITETbHOCTH POEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONPEJCICHHE HAay4HOM MpoOsIeMsbl,
npeaMera M 00b-eKTa MCCleOBaHMs, Lesed M 3ajad, METO/OB, HUCTOYHHMKOB, BBIIBHKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3ylIbTaTOB, BBHIBOJIBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABIsieTCs yyeOHas KapTa [0 MOYJIIO Halleld 00pa3oBaTeIbHON MPOrpaMMBl.

TBOpYECKHIT TPOEKT, MNPEANOJaramlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK ymncna «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.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  APKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOp U cCUCTeMAaTH3alus UHOpMauu
0 KakoM-TO 0OBEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa ¢ A3TON MH(OpMaIuei, ee aHaau3 u
000011eHNE 1, HAKOHEII, TIPE3EHTAIUS TT0 MPAKTHIYECKOMY TIPHIIOKEHUIO).



4. WubopMallMOHHO-KOMMYHHMKAIIMOHHBIE 00pa3oBaTelbHbIe TeXHOJMOTHMH. OpraHuzanus
00pa30BaTENLHOrO Mpolecca ¢ MPUMEHEHHWEM CIELUAIN3UPOBAHHBIX NPOrPaMMHBIX Cpell U

TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpManmeir (MHPOPMAIMOHHYIO Cpely YHUBEPCHTETa
MO-OJ1YC MOODLE).

6 YueOHO-MeTOoAMUYeCKOE 00ecTeyeHne CAMOCTOSITeIbHOI PadoThl 00yYaKOIIHXCSI
[IpencraBieHo B npuiioxeHuu 1.

7 OueHoYHbIE CPeACTBA /1Jsl IPOBeIeHUs MPOMEKYTOUYHOM aTTeCTAlNU
[IpencraBieHbl B IPUIOKEHUH 2.

8 YuedHo-MeToaMuYecKkoe U HHPOPMAIHOHHOE o0ecnieyeHne TUCIMIINHBI (MOLYJIs1)
a) OcHoBHas1 JIUTEpaTypa:

1. IlunaueB B. C. Bepicmas martemaruka: yueOnuk / B.C. IllunaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — WwWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texker: AJEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 . — Pexum gocTyna: s aBTOPH3.
II0JIB30BAaTENCH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypmeBa ; mon pexa. JL.H.Xypb6enko, I'.A.HukonoBoii. — Mock-Ba:

NH®PA-M, 2019.— 496 c¢.— (Bwicmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Texcr: DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum gocTyna: mius  aBTOPH3.
II0JIB30BAaTENEH.

0) JlonosiHMTEIbHAS JIMTEpaTypa:

1. Teopwust BepoATHOCTEN U MaTeMaTHYECKasi CTATUCTHKA: YueOHoe mocodue / bu-prokosa
JL.T., bobOpuk I'.1., MaTBeeB B.1., - 2-e uzn. - Mocksa: HUL] UHOPA-M, 2017. - 289 c. (Beicuiee
obpazoBanme: bakamaBpumar) ISBN 978-5-16-011793-5. - Tekct: amekrponsbii. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum goctyma: Ui aBTOpPH3.
IIOJIb-30BaTENIEH.

2. MaremaTtuka B mpumepax H 3agadax: yue0. mocodue / O.M. [lertsapesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpasoBanue: bakanaspumar). - ISBN 978-5-16-102288-7. — Tekcrt:
snek-TpouubIit. — URL: https://new.znanium.com/catalog/product/989802 .— Pesxxum mocTy-ma:
JUIS aBTOPU3. TIOJIb30BATENEH.

3. ®uxtenronbil, [.M. OCHOBBI MAaTEMAaTHYECKOTO aHaau3a: yueOHuK: B 2 yacTsx / .M.
®uxtenromnbl. — 11-e u3a., crep. — Canxr-IlerepOypr: Jlans, [6.1.]. — Yacte 1 —2019. — 444
c.— ISBN 978-5-8114-0190-1. — TeKcT : 3eKTpOHHBIN // DINEKTPOHHO-OMOIMOTEYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexum pocty-ma: s
aBTOPH3. MIOJIb30BATEIICH.

4. ®uxteHroibll, .M. OCHOBBI MaTeMaTHYECKOTO aHau3a: yuyeOHuK: B 2 vacTsx / [.M.
®uxrtenronsll. — 10-e u3z., crep. — Cankr-IletepOypr: Jlans, [6. 1.]. — Yacts 2—2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: 31eKTpOHHBIH // DNeKTpOHHO-OMOINOTEYHAs CUCTEMA
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/115730 (nara obparenus: 06.10.2019).
— PexxuM ftoctyma: s aBTOpu3. MOJIb30BaTeNei.

5. [llunaues B. C. 3agaunuk mo BeiciIei MaTeMaTuke: yued. mocooue / B.C. Illumayen. —
10-e u3n., crepeorun. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Bsicee oOpa3oBaHue). -
ISBN 978-5-16-101831-6. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

B) MeTroauyecKkue yKa3aHus:

1. Ab6pamoBa, .M. DneMeHTbl BEKTOPHOW aireOppl M aHAJUTUYECKOH TI'€OMETPHUH:
Meroanueckue ykazanus Juist cTyaeHToB | kypca Beex cnernuanbHocteit. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiii uaterpai: Terpaab-koncnekr — MI'TY, 2008. — 23
c.

3. Baxpymesa, . A. Kpusbie 1 noBepxHoctu 2 nopsiaka. [lonsgpHas cucrema Koop-IuHar.
[Tpaktukym — Marautoropck: 'OY BITO «MI'TY um. I'.'1. HocoBay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust (yHKIHMI KOMIUIEKCHOTO IepeMeHHoro: Meronndeckue
yYKa3aHUS W BapUaHThl WHAMBUAYAJIbHBIX 3aJaHUM UIsl CTYJEHTOB BCEX CIEHUAIbHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpenencHHbIA HHTErPA: METOUYECKUE YKA3aHUS IS CTYACH-TOB —
Marnutoropck: ['OY BIIO «MI'TY um. I'.'1. Hocoay, 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHThI TUHEIHON anreOpbl, BEKTOPHOM anreOpbl M aHATUTUYECKON
reomerpun: YueOHoe nmocodue. - Marauroropck: I'OY BITO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHbIil IpakTHKyM 10 cratuctuke ¢ npuMeHennem EXCEL:
Merton. ykas. s 1abopaTOpHBIX padoOT MO MaTeMaTu4eckoil craTucTuke.- Marauroropck: ['OY
BITIO «MI'TY um. I'.'1. Hocosay, 2009 — 40 c.

8. U3ocoB A.B. I'apmonunueckuii ananus: Metonndeckue ykazaHus U BapUaHThI 3aJaHUN
JUTS CAMOCTOSITETILHON pabOThl M KOHTPOJIS 3HaHUH cTyaenToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHst 1 BepoATHOCTb. YacTh 2: MeTo. ykas. - MarHUTOropek:
'Oy BIIO «MI'TY um. I'.1. Hocosay, 2010. - 25 c.

10. Masuenko, E.II. IlpomsBognas u muddepenuuan ¢yHkaun. I[IpakTuxkym.-
Marnuto-ropck: 'OY BITIO «MI'TVY um. I'.'1. HocoBay, 2010. — 38 c.

11. Masiuenko E.Il. UccnenoBanue dynkiuit u moctpoenue rpadukos. [Ipaktukym. —
Marnutoropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Kom6unaropuka. CoObiTHe U BeposTHOCTb. Yacte |
Komb6unaropuka. Anredpa coObiTuii: MeTon. ykazaHusi mo aucuuivinHe «MartemaTuka» ais
ctyaeH-ToB | kypca Becex cnenuanbHocTeid. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecnieuenne u UnTepHeT-pecypcebi:

IIporpamMmmHoe obecnevenue

Haunmenosanwue 110 Ne norosopa CpoKk JeiCTBUS TUIICH3UU
MS Windows 7

Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Windows 7

Professional (mis  [A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 Gecopoumo
Professional

7Zip cB000THO pactpocTpansemoe [10 0eCCpOYIHO
STATISTICA B.6 |K-139-08 or 22.12.2008 0EeCCPOYHO




Bpaysep Yandex |cBo6omno pactnpoctpansemoe [10 OCCCPOUHO
Bpayzep Mozilla

Firefox cB00O1HO pacnpocTpansemoe I10 OeccpouHo
MS Windows 10

Professional (mns  |[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaHHbIX U I/IH(l)OpMaIIHOHHLIe CIIPaBOYHBLIC CUCTEMbI

Hassanue xypca CchUIKa
Harmmonanbuast nH(OPMAIMOHHO-aHATUTHIECKAS URL:
cucreMa — POCcCHICKUI MHIEKC HAYYHOTO ITUTUPOBAHMS :

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

(PUHII)
WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
H(MOPMallMOHHBIM pecypcam
[TouckoBass cucrema Axagemus Google (Google
Scholar)
DnekTpoHHas 6asa nepuoandeckux m3ganuii East View
Information Services, OO0 «MBUC»

9 MarepuajbHO-TeXHUYECKOe o0ecniedeHHe TUCIUTIIMHBI (MOTYJ151)

URL: http://window.edu.ru/

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

https://dlib.eastview.com/

MatepuranbHO-TEXHUUYECKOE 00eCIIeYeHHE JUCIMIIIMHBI BKIIFOYAET:
VY4eOHble ayauTOpuM [UIsl TPOBEACHUSA 3aHATHH JeKUuMoHHoro Ttuna Jlocka,

MYJIbTUMEAUMHBIE CPEACTBA XPAHEHUS, IEpeayy U MpeACTaBIeHUs HH(OopMauu

VY4eOHble ayauTOpUM [UIsl TPOBEACHUS MPAKTUYECKUX 3aHITUM, TIPYyNIOBBIX U
WHIVBUAYAJIbHBIX KOHCYJIBTALUM, TEKYILErO0 KOHTPOJS M IPOMEXYTOUHOM arrectauuu Jlocka,
MYJIbTUMEMMHBIA ITIPOEKTOP, SKPaH

Kommiieke meroauyeckux pa3paboToK (pa3laTOYHOIO MaTepuaia U METOAMYECKUX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 33JJaHUH ISl TOJITOTOBKH U MIPOBECHUS TPOMEKYTOUHBIX
U pyOEKHBIX KOHTpOJIEH

[Tomemienus g camocToATeabHONU paboThl yuyanuxcs IlepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, BeixomoMm B UHTepHeT W ¢ [JOCTYIOM B  JJICKTPOHHYIO
WH()OPMAIIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCUTETA

[lomemenne st XpaHeHUsT U NPOPUIAKTHUECKOTO OOCHY)KHBAaHUS y4eOHOro
obopynoBanust Ilkader s xpaHeHHs y4eOHO-METOAMYECKONH JOKYMEHTalUuH, Yy4eOHOro
000pyI0BaHUA U yueOHO-HATIISAHBIX TTOCOOUH


https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/
https://dlib.eastview.com/

Hpuiaoxenue 1

6 YueOHO-MeTOIMYecKOe 00ecnieyeHne CaMOCTOATEIbHOI padoThl 00y4aloLIUXCH

ITo mucrunnae «MareMaTnkay MmperycMOTpeHa BHEayJUTOPHAS CaMOCTOsITeNhHas paboTa
00yJaronmxcs, IPOBOUMasl B BUJIE CAMOCTOSATEIBHOTO H3YUCHHS JTUTEPATYPhl U HH()OPMAIIMOHHBIX
PECYPCOB, a Tak)Ke B BUJIC PEUICHHS TUIIOBBIX 33724 MIPH BHITIOJTHEHUH KOHTPOJIBHBIX PaboT.

Ilpumepnuvie konmpoavuvte pabomot (KP):

KP Nel «BekTopHas ajaredopa u aHajguTudeckas reomerpust. JuddepeHuuaibHoe HCInCIeHHE
DOII»

3ananmue 1.

1) Haiinure yron Mexay BekTopaMu @ u b ,ecin @ = (2; —1), b= (— 2, 2).

TocTpoiiTe naHHBIE BEKTOPHI B cHcTeMe KoopauHat OXy, a Takxke BEKTOPbI, n3o0paxkatomue: 2a +b

a-3b.

2) YKaxuTe Cpeid HIDKCIIPUBEICHHBIX BEKTOPOB OPTOTOHANIbHBIC, KOJUTMHEApHBIC, a TaKKe

KOMILIAHApHblE: a = (— 3,-1, 4), b= (2,-2;1), ¢C= [2; %; —%j, d= (7;11,8). Bsruuciure

IUIOINA/b apajljIeiorpaMma, OCTPOEHHOro Ha BeKTopax b u C.
3aganmue 2.

Harmcars ypasuenue npsimoii AB | ecin A(— 12 3), B(—l; 2;—1) . BEIYHCIUTE paccTOSIHUE OT TOYKU

A 5TO} TIpAMOiA 10 INIOCKOCTH, MPOXOAAIIEH Yepe3 TouKy B, nepnenaukysspHo Bekropy N (0;-3; 9).
3aganue 3.
IIpuBenuTe K KAHOHUYECKOMY BUY U MIOCTPOITE KPUBYIO X* —4x + 2y2 -4y =0

3aganmue 4.

Brruncnure npeacbl:

1+4x—x* . 3x-arcsin 2x . J2x—1-4/5
-6) lim———— = m .

a) lim——————; 3, B

X=X 43X + 2X x>0 COS X —COS™ X x—3 x—3
3aganue S.

N dy d® . a2 X =ctg 2t ,
Haiigure —= u —— s ynkumii: a) y=e . 0 .

dx  dx y = In(sin 2t).
3aganue 6.
. . 2x—17 .

CocTraBpTe ypaBHEHHE KacaTeIbHON K KPUBOM: y= 24 B TOUKe X, = -1. Hapucyiite

KaCaTCJIbHYI0 U KPUBYIO.



KP Ne2 «HeonpenesieHHblii 1 onpeneneHnslii maTerpai. @HII»

1. BreruuciuTe HEONpeaeNeHHbIE HHTETPaIbI

1) I(1+t923x)dx; 2) J'ﬂdx; 3)Iarcsin 5xdx ; 4) jln X

VBX + X?

2. Borumcnute omnpeneneHHble HHTETrPajbl

1 2
1-sin2x)dx: 2) [Z—dx: 3
( ) )_!ezx X ) JW

1)

Oy | Ny

3. Haiigure miomagn ¢Guryp, OrpaHMYCHHBIX JHHUSMH. B 3amade (0) mpu MOCTPOCHHMU JIMHHUH

BOCTIOJIB3YHUTECH TAONMHIIEH BaKHEHUIIMX KPUBBIX B MOJISIPHON CHCTEME KOOPIMHAT:

a) XYy=6, x+y-7=0; 6) p°>=2c0S2¢p.
. . X = 2+/2 cost, 2
4. Hailinure nmuHy AyTH KPUBOH o<t<Zr.
y =2/2sint, 3

5. Haiigure uyacTHele NPOM3BOAHBIE IIEPBOTO MOpAAKa (GyHKIMU:

z=3xy? —sin(x® + y) + X+y

6. Haiigute rpaguent ckansproro mons U= X’ + y? —z° u ero moxys B touke M (L—-12).

KP Ne3 «/ludpdpepennuanbubie ypaBHeHus. Teopust BeposiTHocTeil. MaTeMaTH4ecKast CTATHCTHKA»

1. Pemuts nuddepeHnpaibHbie ypaBHEHUS IEPBOI CTETIeHN

a) xy' —4y —x2Jy =0.

6) x(y? —1)dx + y(x* —1)dy = 0.

2. PemuTh nuHEiHOE HEOqHOPOAHOE MU DEepeHIMATBHOE YPABHEHUE C TIOCTOSHHBIMU KO3 (HHUIICHTAMH
y" =3y + 2y = (4x +9)e™

3. Ilpu gocraBke ¢ 3aBoaa Ha 6a3y 1000 pamrnonpHEeMHHUKOB, Y 55 BBIILIH U3

cTpos nammbl. HaifTi BepOsSTHOCTE TOTO, YTO B3ATHIN Haynady NPUEMHHUK OyAeT NCTIPaBHBIM.

4. HHTHa,Z[LIaTB OK3aMCHAIIMOHHBIX OuIeTOB COALCPIKAT 11O 2 BOIIPOCA, KOTOPBIC HC MOBTOPAOTCA,
3K3aMeHy10H.[PII>iCH 3HAET TOJIBKO 25 BOIIPOCOB. Haiitn BCPOATHOCTL TOr'0, 4YTO 3K3aMCH 6y;[eT CaaH, €CJIIN

AJId 3TOr0 A0CTaTOYHO OTBETUTH HAa ABAa BOIIPpOCAa OAHOI'O ounera.



5. IlpuHrMaeM BEPOSITHOCTH POXKIACHUS MAJIbUMKa U J€BOYKU paBHbIMU. HaliTH BEpOSATHOCTH TOTO, YTO

cpeau 10 HOBOPOXKACHHBIX 6 OKAXYTCSA MaTbYUKaAMU.

6. I3y4nTh OCHOBHBIE MIOHATHS BHIOOPOYHOTO MeToAa. O3HAKOMUTHCS C METOMKON TIEPBUIHON
00pabOTKH cTaTUCTHYECKUX NaHHBIX. OTIEHUTH pacIpe/eieHne TeHepaTbHOH COBOKYITHOCTH I10
CTPYNIAPOBAHHBIM JAHHEBIM, T.€. TOIyYUTh SMITUPHUECKOE paclpeeleHne Kaxaoro npru3Haka. OT1eHnTh

reHepaibHbIe TapaMeTpsl TI0 CTPYIITUPOBAHHONW BEIOOPOYHOM COBOKYITHOCTH.
Craructraeckuit psan. VcxogHpie 3HAa9E€HUS BETHIHHBI

X X

2 2

43,4 22,3 44 23,7 32,9
32,3 23,1 32,6 39,5 23,1

43,3 18,9 37,4 12,5 39,3

18,7 27,6 19,7 24,9 26
28,4 22,3 20,6 28 27,7
28,1 33,1 33,2 22,7 28
30,3 33,3 27 36,5 29,3

28,1 30,3 33,6 29,8 38,7
351 35,2 32,5 30 39,9

23 35,5 25 21,9 36,9
31,2 27,6 351 28,3 24,9
33,4 36,1 28,1 26,3 17,6
28,6 29,8 29,4 311 38
37,3 41,3 18,5 28,5 22,9
15,5 30,8 37,1 28,5 32,3
23,5 18,1 25,3 26,6 34,6
16,2 19,2 21,4 27,4 32,7
38,3 27,9 17,7 37,2 25
23,8 32,5 34,9 39,1 20,7

34,3 33 351 30,8 331






IIpunoxenue 2

7 OneHoYHbIe CpeACcTBa IS POBEACHHUS POMEKYTOYHOMH ATTeCTALNU

a) [lnanupyemsble pe3yabTaThbl 00YUYeHHS M OLIEHOYHBIE CPeICTBA /IJIsl POBEIeHUs MPOMEKYTOUHOI
aTTrecTalMu:

K Muaaukarop
On
JIOCTHKEHUS OneHovHbIe CpeacTBa
WHAUKATOPa
KOMIIETeHIIUN

OIIK-1 - Cnoco0eH pemaTth 3ag1a4n nNpogeccHnoHATbHOM JesITeTbHOCTH HA 0CHOBE HCII0JIb30BAHHA
TeOPeTHYECKHX U MPAKTHYECKUX OCHOB €CTECTBEHHBIX M TEXHHYECKUX HAYK, 2 TAKKe
MaTeMAaTHYeCKOro anmnapara

OIlK-1.1 Omnpezensier 1. ®opMyIUpPOBKH OCHOBHBIX TEOPEM (CBOICTB, IPU3HAKOB

XapaKTCPHUCTUKH W3y4YaeMbIX TOHITUH, HEOOXOIUMBIE U IOCTATOYHBIC YCIOBUS) B

(usuyeckoro u U3yYaeMbIX pasjeiax Kypea.

XUMHYCCKOT'O mpornecca

(stBICHMS), 2. MeTobl PaCKPBITHS HEOIPENAENECHHOCTEH, BBIACHEHHS
XapaKTepHOro UL HENPEePBIBHOCTH (HYHKITUH OJHOHN MTEPEMEHHOM.
00BEKTOB

npoQeccHoHaNbHOM 3. AITopuTM MPUOTMKEHHOTO BRIYHUCICHUS (DYHKITHH C
ACATCJILHOCTH, Ha nmoMoIbpio muddhepeHnnana; HamucaHus ypaBHEHUS

OCHOBC TCOPETHICCKIX | acaTenbHOM MPSIMOH (TITIOCKOCTH).

1 OKCIEPUMEHTAJIbHBIX

HCCIICIOBAaHUN 4. ANTOPUTM TMOJTHOTO KCCIIE0BaHNS (DYHKIINH.

5. MeTozp! BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKLUH, a
TaKe METO/Ibl HHTETPUPOBAHUS OCHOBHBIX KIIACCOB (DYHKIIHH.

TeopeTHuecKkue BONPOCHI 4151 3a49eTa H IK3AMEHOB
1 xypc 3uMHSAA ceccust

CkanspHoe IPOU3BEICHUE IBYX BEKTOPOB U €r0 CBOICTBA.

BexropHoe npousBeieHNe ABYX BEKTOPOB U €r0 CBOMCTBA.

CmMemaHHOe TIPOU3BeICHNE TPEX BEKTOPOB U €TI0 CBOMCTBA.

OcHOBHasi ujesl AaHAINTHYECKOM TeOMETpUH, IpPHUMEHEHHE

BEKTOPHBIX TPOU3BEACHUI.

5. Ilpsmas Ha miuockocTH. PasnuuHble BUABI ypaBHEHUH MpsMOW Ha
IIOCKOCTH.

6. VYroa Mexnay NMpsIMBIMH Ha IUIOCKOCTH. PaccTrostHMe OT TOYKH 10
IPsIMOX Ha IIOCKOCTH.

7. Onnawmic u ero cBoiicTaa.

8. T'mnepOona u eé cBoiicTBa.

9. Ilapabona u e€ cBoiicTBa.

10. IlnockocTs B MOPOCTPAHCTBE. Pa3nuyHble BHIBI YPaBHCHHN
IUTOCKOCTH B ITPOCTPAHCTBE.

11. Yron Mexmy IockocTsIMH. PaccTosiHe OT TOUKHM /10 TUIOCKOCTH.

12. Tlpsimas B mpocTpaHcTBe. PasnudHble BUIBI ypaBHEHHH NPSIMOH B
MPOCTPAHCTBE.

13. B3zauMHOeE pacrojokeHHe IIOCKOCTH U MPSIMO B IPOCTPAHCTBE.

14. TloBepXHOCTH BTOPOT'O IOPS/IKA.

15. KpwuBast B IpoCTpaHCTBE.

PoONPE




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

16. dynkuus. Criocoosr 3aganust. O6nacte onpenaeneHus. OCHOBHbBIE
AIIEMEHTapHbIe (YHKIINH, UX CBOICTBA, IrpaduKH.

17.Ipenen ¢pyukiun B Touke. [Ipenen GyHKInN B OECKOHEYHOCTH.
OIHOCTOPOHHNUE TIPEICITHL.

18. beckoreyHO Majble 1 OECKOHEYHO OobIHe GYHKINH, CBS3b
Mexay HuMH. CBo¥icTBa OECKOHEYHO MaJIBIX ()YHKITHA.

19. Teopemsr o mpenenax. PackpriTie HeonpeneIeHHOCTEH.

20. 3ameyatesbHbIC PSS

21. CpaBHeHHE OECKOHEUHO MajbIX (YHKIMH. DKBUBAIICHTHBIC
OeckoHeuHO Majible (PYHKIMH U OCHOBHBIC TEOPEMBI O HUX.
[TpumeHeHne K BEIYUCICHHIO MPEIENIOB.

22. HempepbIBHOCTh (DYHKIMH B TOUKE. TOYKH pa3pbiBa U UX
KiaccupuKarys.

23. [IponsBonHas QyHKINH, €€ TCOMETPHUUCCKIH U PU3MICCKUIT
CMBICII.

24. YpaBHeHUs KacaTeIbHON M HOPMAITH K KPUBOM.
JuddepeHnnpyeMocTs QyHKINH B TOUKE.

25. Ilpon3BoHast CyMMBI, pa3HOCTH, ITPOU3BEICHUS, YACTHOTO
¢yaxuuit. [IponsBogHas CIOXKHON 1 00paTHON QYHKINH.

26. TuddepeHnrpoBaHie HESIBHBIX U MAPAMETPUICCKH 3aJaHHBIX
¢ynkuwmii. Jlorapupmudeckoe auddpepeHupoBaHme.

27. I1pon3BOIHBIC BBICIIUX TTOPSAKOB.

28. Inddepennuan pynkuun. I'eomeTpudeckuii cCMbICT
muddepennmana. OCHOBHBIC TeopeMbl 0 auddepeHiuanax.

29. [Ipumenenne nuddepeHnnana K npuOIMKSCHHBIM BEIYUCICHISIM.

30. OcHoBHEIE TeOpeMbI TU(PEPEHIHATHHOTO HCYHUCICHUS: Poms,
Jlarpanxa u Komn.

31. IIpasuio Jlonmras.

32. YcinoBust MOHOTOHHOCTH (PYHKITHIA. DKCTPEMYMBI (DYHKITHIA.
Heobxoanmoe 1 1octaTouyHoe YCIOBUsI 9KCTpeMyMa (pyHKINH.

33. Hauboubliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKIIUH HA OTPE3KE.

34. Beinykiocts rpaduka ¢pyskiuu. Toukn neperuda. Heooxonumoe u
JIOCTaTOYHOE YCJIOBHS TOUEK Teperuoa.

35. AcuMnTOTHI rpaduka QyHKIHH.
1 kypc JeTHsAsA ceccust

36. IlepBooOpasHas. HeompeneneHHBI WHTErpal W €ro CBOICTBA.
Tabnmia OCHOBHBIX MHTETPAIOB.

37. OCHOBHBIE METOJbl HMHTETPUPOBAHMS: 3aMEHA IEPEMEHHOH H
MHTETPUPOBAHHUE 110 YACTSIM.

38. OmnpeneneHHBIH MHTErpall KaK Mpeiesl HHTETPAIbHON CyMMBI, €To
CBOWCTBA.

39. ®opmyna Herotona — JleitOuuma. OCHOBHBIE CBOICTBa
OIIPEJIETIEHHOTO NHTETpara.

40. BplukcieHUE ONpPENeNICHHOTO HHTerpaja (3aMeHa MepeMEHHOIH,
MHTETPUPOBAaHWE IO dYacTsAM). VIHTerpupoBaHWE UYETHBIX W
HEYeTHHIX (YHKIHH B CHMMETPHYHBIX TIpeJeNax.

41. HecoOcTBeHHbBIE HHTETPAJIBI.

42. T'eomerpuueckne u (U3NYECKHE TIPHIOKEHHUS OIPEIEICHHOTO
MHTETpaa.

43. Ob6nacts onpenenennst ®HII. [penesn, HenpepsiBHOCTH. CBOWCTBA
(yHKIMI, HENPEPBIBHBIX B OIPaHUUEHHON 3aMKHYTOH 00J1acTH.

44. YacTHBIe TPOM3BOIHBIE IEPBOTO TOPSAIKA, WX TEOMETPHUYECKOE
HCTOJIKOBAHHE.

45. YacTHbIE IPOU3BOIHBIEC BBICIINX HOPSIKOB.

46. [uddepeHuupyeMocTb W MONHbIH anddepeHunan (QyHKIUH.
WuBapuantHOCTH (hOopMBI TOMHOTO Auddepernnana.

47. Ilpumenenue moxHOTO auddepeHnnara K HPUOTIHKEHHBIM
BeryHcIeHIAM. JlnddepeHnnalsl BHICIINX MOPSIIKOB.




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

48.
49,
50.
51.

52.

53.
54,
55.
56.
57.
58.
59.

60.
61.

62.

63.
64.
65.
66.
67.
68.
69.

70.
71.

72.

73.

74.

75.

76.

[TpousBonHas cioxHoi ¢pyHkuy. [lomHas npon3BoIHas.
JuddeperunpoBanue HeIBHON (YHKIINH.

KacarenpHast IIIOCKOCTh M HOPMaJb K HTOBEPXHOCTH.

OkcrpeMyMm (yHKOHHM JABYX TIepeMeHHBIX. HeoOxommmoe wu
JIOCTaTOYHOE YCJIOBHE SKCTPEMyMa.

HanGonpiree n HamMeHbllee 3HaYCHUS (DYHKIMH B 3aMKHYTOH
obnactu.

2 Kypc 3UMHSIS ceccust

Juddepennnanbuple ypaBHEHHs: OCHOBHBIC MOHSTHS. 3alauu,
npuBoaAnIre K AuddepeHnanbHpIM ypaBHSHUSIM.

Teopema  cymecTBOBaHMS W EAWHCTBEHHOCTH  PEIICHUS
I pepeHINaTHHOTO YPaBHEHHS.

YpaBHEHUS C pa3ACNAIOIINMHUCS TIEPEMEHHBIMH.

Onuopoansle nuddepeHnmanpHple ypaBHeHHS | mopsaka.
JIuneitnble ypaBHeHUs. YpaBHeHus bepHymu.

YpaBHeHHE B OJHBIX TU(depeHuanax.

Juddepennnanbable ypaBHEHUS! BBICHIMX HOPSIKOB: OCHOBHBIC
MOHATHS.

VYpaBHeHUS, HOMyCKaIOIIKE OHIDKEHHE TOPSIIKA.

Jluneiinple nudepeHnnaNbHbIE YPaBHEHUS BBICIINX TOPSIKOB.
Wnterpuposanne JIOAY ¢ mocTosHHBIME KO3 PHUIIIESHTaAMH.
Jlunetinpie HeomHopoaueie Y. Crpykrypa oOmero pemieHus
JIHAY.

OneMeHTsl  KOMOWHATOPUKH:  IEPeCcTaHOBKH,  pa3MeIleHHs,
COYETaHUs.

OCHOBHBIE [TOHATHUS TEOPUH BEPOATHOCTEH: UCIIBITAHHUE, COOBITHE,
BEPOSITHOCTH COOBITHSL.

JeiictBus HaJ cOOBITHAMU. ANredpa cOOBITHI.

TeopeMsbl CH0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposiTHOCTD TOSIBIICHHS XOTSI OBI OZTHOTO COOBITHSL.

®dopmya HoIHOH BeposTHOCTH U Gopmyina Baiteca.

Cxema beprymnm, ¢popmyna bepHyiumn, HauBeposTHEHIIee YUCIO
MOSIBIICHU COOBITHS 4 B cxeme bepHymm.

ITpubnmxenusie GopMynsl B cxeme bepHymnn.

JluckpeTHas ciaydaifHas BeTMYMHA M CHOCOOBI €€ 3amgaHus.
DyHKIUS pacIpeeIeHUs.

MatemaTUueCKOE OKUJAHUE NUCKPETHON CIy4yallHOW BEJIMYMHBI U
€ro CBOMCTBA.

Jucnepcuss OUCKPETHOHN CllydallHOM BEJIMYMHBI U €€ CBOWCTBA.
CpenHee KBaJIpaTU4YECKOE OTKIIOHEHUE.

HenpepreiBHass ciydaiiHas BenuumHa. CBoiicTBa  QyHKIHH
pacnpeneneHusl.

I110THOCTH BEpOATHOCTH HENIPEPHIBHOM CITy4yailHOM BEIMUHHEL U €€
CBOMCTBA.

YncnoBsle XapaKTEPUCTUKN HETIPEPBIBHBIX CIIYyYalHBIX BEITHMIHH.

OIIK-1.2

Ucnonszyer
TEOPETUYECKUE OCHOBBI
TEXHUUYECKUX HAYK Ul
[IPUMEHEHUS
MHHOBAIIMOHHBIX
TEXHOJIOTUI Ha
peanbHbIX
CTPOUTENBHBIX

Ilpumepnvie 3a0anusn u 3a0auu

3apanmne 1. CocTaBbTe aITOPUTM PEILIEHHUS . .... 33Ja4H.

3agayva 2. Berauciure npenen mo npasuiry Jlomurans

lim arcsin(2x—4)
X—2 XZ _4 '




Wunukarop
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JOCTYKEHHUS OrneHOYHBIE CpeACcTBa
HHAUKATOpa
KOMIIETCHIINU
00BEKTOB 3aganmue 3. Chopmynupyiite HEOOXOIMMOE YCIOBHE IKCTPEMyMa

(yHKIMH OIHOM IepeMeHHOM.

3agaua 4. KakoB reoMeTpHUYCCKII CMBICI ONPEIECICHHOTO HHTETrpaia
OT JIaHHO# (YHKIMY B JAHHOM MHTEPBAJeC B ICKAPTOBOW CUCTEME
KoopanHat?

Hpumepubte npakmudeckue 3aA0aHUA 015 IK3IAMEH 06 U 3auema:

1. JlaHBl KOOPANHATHI BEPIINH HHPAMUJIBI ARAA, :
A(L36), A(221), A(-L01), A(-46-3).

1) nmHy pebpa Ak, ;  2) yrox Mexnay pedpamu Ak, u AA ;

Haiitu:

3) yroa Mmexay peopom Al Y TPaHbIO Al ; 4) mmomans
TpaHu AhA, ;5) o0beM mHpaMHUIBL

2. 2. B tpeyroaphuke ¢ BepummHamu A(2,1), B(5,3), C(-6,5)
HaWTH JJTUHY BBICOTBI U3 BEPIIMHBI A.

3. 3. Hamucatbh KaHOHHYECKHE U TTapaMETPHUYECKHE YPaBHEHUSI
NpsAMOH, ipoxosiieii yepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CoctaBuUTh ypaBHEHHE IUIOCKOCTH, IPOXOSAINEH uepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloxa3atp, 9TO MpSIMBIC MApAIIICITBHBI:

X+y-z=0
Xx+2 y-1 z
1, X-y-52-8=0

6. Beraucnute npeens:

_ 1+4x—x* . 3x-arcsin 2x J2x—1-
a) lim—————;06) lim———————;5) IimM-
x—® X 4+ 3X° + 2X x=0 COS X — C0S” X X3 x—

2
7. Hatinure d—y st GyHKUUi: a) Y = e4x—x . 0)
X

x=ctg2t,
y = In(sin 2t).

8. HaiiTn HeonpeenEHHbII MHTETpa: a) I sin 3x-cos 5xdx , 6)

- L-cosx dx®) [ (2x+5)-edx.
(x —sin x)?

V20
J- xdx _
2 \/x2+5

10. Haiitn myomans QUrypsl, OrpaHUYSHHOW JIMHUSIMH:

9. BerauciuTh onpeeneHHbI HHTeTpat




Wunukarop

Kon
JOCTHKECHHUS OrneHOYHBIE CpeACcTBa
HHAUKATOpa
KOMIIETEHIINN
2
X=4, y° =4x
11. Haifti 1 moCcTpOUTH 001aCTh OnpeAeNieHus QyHKINN
U=+/9-x"—y? +(x-y)°
12. Haititu monublid  auddepennuan  QyHKIHHU:
3 -
z=X"Iny—sin2xy.
13. HaiiTu uyacTHble TPOM3BOJHBIE MEPBOTO Mopsiaka (QyHKIUH:
2,,3

Z=5x"y’ +In(x+4y).
14. HanncaTs ypaBHEHHE KacaTeabHOI MIOCKOCTH U HOpMAJH K

[,,2 2
noBepxHoctH Z =4/ X" + Y~ B Touke (3,4, 5).
15. Pemmre sanauy Koun: Y COS® Xxdy = (y2 +1)dX , y(O) =0.
16. Haiimure obmiee penrenue qudepeHInaTbHOTO YpaBHEHHS
y// + y/ — er.
17. ITpu nocraBke ¢ 3aBoja Ha 0a3y 1000 pagrONpUEeMHUKOB, ¥ 55
BBIIIJIN U3 CTPOst TaMnbl. HalTH BEpOSTHOCTH TOTO, YTO B3SATHIA
Hayzady IIPUEMHHUK OyJeT NCIIPaBHBIM.
18. IIpuHNUMaeM BEPOSITHOCTH POKACHHS MalbulKa U IEBOUKH
paBHbIMH. HaliTi BeposiTHOCTB TOTO, UTO cpeau 10 HOBOPOXKIEHHBIX 6
OKaXYTCSl MaJTbYMKAMHU.
19. laH 3aK0H pacrpeneneHus JUCKPETHOH CITy9aiHON BEIIMIHHBI:

Xx: | 110 | 120 | 130 | 140 | 150
p: | 01(02]03]02]02
BBIYHCIIUTH €€ MaTeMaTHUECKOe 0KUIaHHe, TUCIIEPCHIO U CPEIHEe
KBa/IpaTHYECKOE OTKJIOHEHHE.
OIlK-1.3 Pemaer Ipumepuvie npakmuueckue 3a0anus
WH)KCHEPHBIE

3a/1a4i C MTOMOIIBIO
MaTEeMaTHYECKOTO
anmnapara
BEKTOPHOMH
anreOpel,
AHAIIUTUYECKOM
reoMeTpuu u
MaTEeMaTHIECKOTO
aHanmm3a

3apanne 1. CucremarusupyiiTe 1 00001IUTE BCE KIFOUEBBIE TOHATHS U
MPHUEMBI PELICHUs TUIOBBIX 3ajau 1o TeMe «lIpousBogHas» u
«[IpumeHeHMe MPOM3BOAHON MU HccieioBaHNN QyHKIMI». Pesynbrar
odopmuTe B BUsE TAOIHIIBL.

3agaua 2. J{ns penieHus 3ajauu caeNlaiTe cCXeMaTHUEeCKUi uepTex u
MONyYHTe (PYHKINOHATBHYIO 3aBICUMOCTB 110 YKa3aHHUIO K 3a/1a4e.
Haitnute o0nacte onpeneneHus 3ToH (YHKIUH MO0 CMBICITY 3a/Ia9H.
BrraucnuTe 3Ha49eHUS 3TON QYHKIIUYU TIPU TPEX PA3IUIHBIX 3HAYSHHUIX
aprymenra. Mccnenyiite GyHKIINIO HAa HAMOOJIbIIIEE 1 HANMEHBIIIEE




Wunukarop

Kon
JIOCTHUKEHUSA O11eHOYHBIE CPEICTBA
HHAUKATOpa
KOMIIETEHIIUU
3HayeHus1. OTBETHTE HA BOIIPOC 3a/IaUH.

OIIK-1.4 Pemaer «CeueHre TOHHEIS UMEET POPMY MPSIMOYTOJIbHHUKA, 3aBEPIICHHOTO
TEOPETHUCCKHE nonykpyroM. [lepumetp ceuenus 18 m. [Ipu kakoM paauyce MoOIyKpyra
3aj1auK B 00J1aCTH TUIOIIAAb CeUeHHs OyaeT HanOOobIIei?»

TEIJIOTEXHHKH,

THIPABIIHKH, 0O0603HaUbTe paginyc MOAyKpyra yepe3 I ¥ BBIpa3uTe MJIOMIAH S
TEIJIOMAacCcO0OMEHa, | ceueHHs KaK (YHKIUIO OT r. S=S(r).

HCIIONB3Ys

¢dynnamentanbusle | 3aganue 3. Ha kakoi BBICOTE I HA/T IEHTPOM KPYTIIOTO CTOJIA pAJUyca a
3HaHHSA CIIeIyeT IOMECTHUTH JIaMITy, YTOOBI OCBEIICHHOCTh Kpas CToJIa ObLIa

HanOounbIei? (CaMOCTOATENHHO MPOAHATU3UPOBATD - 3HAHHS, METO/IbI
KaKOro pasjiela MaTeMaTHKK HOTPEOYIOTCS 1Sl PEIICHUS TAHHON
3aJ1aum).

IIpumepnvie npuknaousie 3a0auu u 3a0anus

AL 0;1) B(4;4;6)

3agaua 1. [IpoBepurts, Jiexar Ju TOUKU

C(2;2;3) . D(10;14;17) N
u B OJTHOH TJIOCKOCTH.

3anaua 2. [Ipu nocTpoeHNN BUCSYET0 MOCTa uepes peuky «Tuxas» u

BBLICHCHUH HaJEXKHOCTU COOPY)KEHUS], CTYAEHTHI CTpOHOTpsiia

CTOJIKHYJINCH C PEIICHUEM CIICAYIONICH 3a1auu:

Tpoc, nogBenIeHHBIH 3a ABa KOHLIA HA OIUHAKOBOW BBICOTE, UMEET
dhopmy myru mapabossl. PaccTosiHEEe MEXKTYy TOUKaMH KPETUICHHUSI paBHO
24 m. I'myOuHa iporuba Tpoca Ha PacCTOSHUU 3 M OT TOYKH KPETUICHUS
paBHa 40 cM. OnpenenuTh TTyOHHY Mporuda Tpoca MocepeIuHe MEKIY
KpETUICHUSMHU.

3anaua 3. Haiitu paGoTy CHIIBI F= (1’ 2, 5) AIEKTPOCTATUYECKOTO
TOJISL, TI0 MIEPEMEIIEHHIO AIIEKTPUYECKOTO 3apsiia U3 TOUKH
M, =(0;42) roury M2= (47:4)

. X—COSX

lim ——

X—0

Bapanue 4. [Tokaxxute, 94TO TIpEIE X+COSX He MOMXKET OBITH
BBIYHCIIEH 110 NpaBuity Jlonurans. Haliaure 9ToT npeaen Apyrum

CIOCOOOM.

3apanme 5. 3aBUCUMOCTB ITyTH OT BPEMEHH ITPU NPSIMOIUHEHHOM
==t +2t*-3

JIBUKEHUHU TOYKH 3aJ]a€TCS yDABHEHHEM S = Et +2t° -3, rme S-

oyt BM, a { Bpems B c. BeamCInTE €€ CKOPOCTh U YCKOPEHHE B

MomeHT Bpemenn t =4C .

f(x)ZS—xz

3agaua 6. K rpaduky dhyHKIIHH B €T0 TOYKE C abCIUCcCo

X5 =1 o
0 MpoBejieHa KacarenbHad. HaifTu miomans TpeyroiabHuKa,

06p330BaHHOF0 KacaTeJIbHOH 1 OTpE3KaMH, OTCEKAEMbIMHU €10 Ha OCAX




Munukato
Kon A p

WHIUKATOpa

JOCTHXKCHUA
KOMIICTCHIINTH

O11eHOYHBIE CPEICTBA

KOOpAWHAT.

3amaua 7. B mapke arrpakunonoB ropoja N oauH U3 0Tpe3KoB
TPAeKTOPUH JIBIXKEHUS 10€3/1a B KAMEPUKAHCKUX TOPKax»»

s(t) = Asin(wt +¢,)

MPEACTABISIET COOOH CHHYCOHITY:
U (» — U3BECTHBIC YNCTIA.

,TIe 4, ¢,

OmnpenenuTs yroy HaKJIOHA K TOPU30HTY IOCETUTENS aTTpakuoHa /1. B
MOMEHT BPEMEHH {; €ro IBIKCHHUS 110 3TOMY OTPE3KY.

3ananue 8. [logymaiite, ¢ MOMOIIBIO CPENCTB KAKOTO paszjena
MaTeMaTHKH MOXKHO PELINTh CIEAYIONIYIO 3aady.

«/1ns yOOpKH CHEra Ha yJUIlaX ropojia UCIOIb3YI0TCs

cHeroy6opouHbie MamuHbl. OHU pabOTaAIOT B TEUSHHE CBETIIOTO

BPEMEHH CYTOK ¢ 6 /10 18 yacoB ¢ OCTOSIHHOI CKOPOCTBIO YOOPKH

cHera 400 (M3/q). N3MeHeHne o0beMa CHera, BBITAIAOIIETO Ha YIIUIIBI

ropoja B TOpPOJe B TEUCHHE CYTOK, MOYKHO OITICATh YpaBHEHUEM

%gzlzu-—mz, S(0)
£ rmie

) O£«

3
— 00BeM cHera (B M”), BBITIABIIETO 32

t=0

Y 4
Bpems 1 (B gacax 24. B moment BpPEMEHH Ha yJIimax

3
ropoza nexut 1000 M~ cHera. YcTaHOBUTE COOTBETCTBUE MEXKILY

S&j»

BpeMeHeM t 1 00beMOoM CHera, JIeXkallero Ha yIulax ropojaa

CocTaBbTe MaTEeMaTUYECKYIO MOJIENb STOM 3aJIa4M U PEIIUTE e€.

0) Ilopsinox npoBeeHUsI MPOMEKYTOYHOM aTTeCTAIMM, IIOKA3ATEJH M KPUTEPHH OLleHUBAHMSA:

HpOMC)KYTO‘lHaﬂ aTTeCTanus 110 JUCIHUIITIMHE «MaremaTHKay BKIOYaeT TCOPCTUYCCKHUC BOIIPOCHI,

IMMO3BOJIAONIUEC OICHUTH YPOBCHL YCBOCHUA 06y‘laIOH_II/IMI/IC$I 3HaHHﬁ, U MPAKTHUYCCKHUC 3a1aH,

BBISIBIISIFOIINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJIcHUH, poBoauTcs B popme 1 sk3ameHa u B

¢dopme 1 3agera.

DK3aMeH 110 TaHHOW AMCHIHUIUIMHE IPOBOIUTCS B YCTHOH OpPME 10 SK3aMEHAIIMOHHBIM OUJIeTaM, Kayk bl

13 KOTOPbIX BKJIKOYACT 1 TeOpeTI/I‘IeCKI/Iﬁ BOIIPOC U TPU NPAKTUYCCKUX 3aJIaHUS.

Iloxka3arenu u KPUTECPUHU OLICHUBAHUA 3a4eTa:




- IUTS CAAYH 3a4YeTa o0yJaromnuiics moka3siBacT chopmupoBanHOCTs Komnerenmmu  OIIK-1; T.e. cTymaent
JIOJDKEH TTOKa3aTh 3HAHHS Ha YPOBHE BOCIIPOM3BEICHHS M OOBSICHEHUS HH(POPMAIIUH, UHTEILICKTYaJIbHbIE
HABBIKU PEIICHUS 33]1a4;

- 3a4eT He CAaH, €CIIM pe3ynbTaT 00y4eHHs He JOCTUIHYT, OOYJaOLIHICs HE MOXKET II0Ka3aTh 3HAHUS Ha
YpOBHE BOCIIPOM3BEIECHHS U 00BICHEHUS! HH()OPMAIINH, HE MOXKET MOKa3aTh HHTEIJIEKTYalIbHbIE HABBIKH
pelIeHus IPOCThIX 3ajay.

Iloxa3atenu u KPUTECPUH OLICHUBAHUSA IK3aMeHa:

— Ha OIEHKY «OTJINYHO» (5 6annoB) — 00yJalonuiicss JEMOHCTPHUPYET BBICOKUH YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIICTEHIINH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U MITyOOKOE 3HAaHUE YU4EOHOTO
MaTepuana, CBO00IHO BBITIOIHSICT MPAKTHUSCKUE 3a/IaHuUs1, CBOOOTHO OTIEPUPYET 3HAHUSAMU, YMCHHUSIMH,
MPUMEHSIET X B CUTYAIIUSAX MOBBIIIEHHOH CII0KHOCTH.

— Ha OIEHKY «X0opouio» (4 6aina) — 00yJaromuiics IEMOHCTPUPYET CPETHIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIICTCHITUM: OCHOBHBIC 3HAHUSI, YMEHHS OCBOCHBI, HO JOMYCKAOTCS
HE3HAYUTCIIBbHbBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IMPU AHAJIMTUYCCKUX OICpalUiAX, IICPECHOCE 3HAHUN
W YMCHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIlHH.

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» (3 Oauia)— 00y4alonuiics: IEMOHCTPUPYET MOPOTOBBI yPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIMH: B X0/I¢ KOHTPOJIBHBIX MEPONPHUSTHII JOITYCKAIOTCS OLIMOKH,
IMPOABIIACTCA OTCYTCTBUC OTACIIbHBIX 3HaHI/II\/'I, YMCHHﬁ, HaBBIKOB, o6yqa}01111/11‘/'1051 HUCIIBITBIBACT
3HAYUTENBHBIC 3aTPyJHEHHS P OTIEPUPOBAHIN 3HAHUSMHU U YMEHHUSIMH ITPU HX MIEPEHOCE HAa HOBBIE
CHUTYaIUH.

— Ha OLICHKY «HEeYI0BJIETBOPUTEIbHO» (2 Oaria)— oOyyaromuiicst JeMOHCTpUpyeT 3HaHus He 6omee 20%
TEOPETUUIECKOT0 MaTepHala, IOIMyCKaeT CYIeCTBCHHBIE OIIMOKH, HE MOXKET MOKa3aTh MHTEIJICKTYalbHbIE
HaBBIKH PEIICHHS TIPOCTHIX 33734 WIIM HE MOJKET IT0Ka3aTh 3HAHMS JIaKe Ha YPOBHE BOCIIPOM3BEACHUS U
0o0BsicHeHHs HH(OpMAITUH.

— Ha OLICHKY «HeyI0BJIeTBOPUTEJbHO» (1 6armt) — o0ydaromuiicss He MOXKET I0Ka3aTh 3HaHUS HA YPOBHE
BOCIIPOU3BE/ICHUS U OOBSICHEHUSI MHPOPMAIIH, HE MOXKET MT0Ka3aTh HHTEJUIEKTYalbHbIC HABBIKH PEIICHUS
MIPOCTHIX 3a/1ad.



