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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanmmu3armu B 2023 - 2024
yueOHOM roty Ha 3aceganuu kadenpsl [IpukinanHoit MaTeMaTHKU U HTHPOPMATHKU

[Iporokom or 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena it peanmsarmu B 2024 - 2025
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporokomor 20 . Ne

3aB. kadenpoit I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 r. Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
ydaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOit MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJIAA)

LenstMmu ocBoeHUsT TUCHUILIUHBI «MareMaTtruka» SBISIOTCSA: 03HAKOMUTH 00yd4aeMbIX C
OCHOBHBIMHM TIOHSITUSIMU M METOJAMH BBICHIEH MaTEMaTUKH, CO3JaTh TEOPETHUYECKYI0 U
MPAKTUYECKYI0 0a3y MOATOTOBKH CIICIIUATMCTOB K JICATEIBHOCTH, CBSI3aHHOMN C UCCIICIOBAHUEM,
pa3paboTKON M TEXHOJOTHUSMHU IPOILECCOB TMOTYYCHHS] METAJUIOB U CIUIABOB, METaJUTMYCCKUX
u3enuid TpedyeMoro KauecTtBa, U OCHOBAHHBIX Ha MPUMEHEHWHU MATEMaTHYECKOTO aHaIu3a U
MO/JICITUPOBAHUS.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmbl

Hucuunnuua Marematnka BXOJUT B 00s3aTeNbyl0 dYacTh y4eOHOro IjIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydyeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHWS  (YMEHUs, BIAJCHHUSA),
chopMHupOBaHHBIE B pe3yIbTAaTE U3yUCHHS TUCITUTIINH/ TPAKTHK:

Juctunnuna Marematuka BXOAUT B 0a30BYI0 YacTh yueOHOTO TUIaHa 00pa30oBaTeIbHOM
IIporpaMmal. I/IsyquHe JUCHUITIINHBI 6a31/1pyeTc;{ Ha IIKOJIbHOM KYpPC€ MaTCMaTUKMU.

3HaHus (yMEHHS, BIQJCHHS), TOTyYEHHbIE TIPH U3YUYCHUH JTAHHOW JUCIUTUIMHBI OYyayT
HEO0OXOUMBI JTsl U3YYSHUS TUCIUTUIAH/TIPAKTHK:

®dusuka

duznyeckass XuMus

MaremaTrnuecKkuii aHaIu3

Amnanus yrcnoBoil uHpopMauu

[lmannpoBaHue SKCIEPUMEHTA

3 Komnerenuuu odyuyawierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHUs AUCUMILTUHBL (MOAYINs) «MaTemaTtukay o0yJaromuiics 10KeH
007a1aTh CIeAyIONMMI KOMIIETEHIUSIMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-1 CnocoGeH NpUMEHATh €CTeCTBEHHOHAyYHbIE M OOUICHMH)KEHEPHbIE 3HAHUS, METOJbI
MaTeMaTHYeCKOr0 aHaJIM3a U MOJICTTMPOBAHUI B 00JIACTH TPOPECCUOHAILHOM IeSITEIbHOCTH

OIIK-1.1 Hcnons3yeT ecrecTBEHHOHAyYHbIE M OOIICUH)KCHEPHBIC 3HAHUS JJIA
peIIeHHUs BOIPOCOB B MPO(hecCHOHANLHOM ASITETbHOCTH
OIIK-1.2 [Ipumensier MeToapl MAaTeMaTHYEeCKOro aHadu3a W MOJCITUPOBAHUS JUIS

yIpaBJICHUS MPOU3BOJACTBOM M  KadecTBOM MoJurpaduyecko u
VIAKOBOYHOW NPOAYKIIUU

OIIK-1.3 l'oToBUT MaTepuanbl U aHAIU3UPYET ISl COCTABJICHHS HayYHBIX 0030POB,
nyOJIMKAIHii, OTYETOB




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 6 3aueTHhIX eauHull 216 akaa. 4acoB, B TOM

YHUCIIC:

— KOHTakTHas pabora— 112,2 akas. 9acos:
— aynmuropHas — 108 aka. gacos;

— BHeayIUTOpHAs — 4,2 aKaj. 9acoB;

— camocTosTenbHas pabora — 68,1 akas. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— MMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

d)opMa aTTeCTaluy - 3a4€T, OK3aMCH

AynuropHast s
o | KoHTaKTHAS pabota E 5 ®opma TeKyIero
=
5 B aKaJ. yacax 3 Bu, KOHTpOJIS
Paszzen/ Tema 3 (B aKaj. Hacax) E B n . ™ Kon
S & ©| caMOCTOSITENBHOM |  ycrieBaeMOCTH U
JIACIUTUTAHBI 5 E o . | xoMmeTeHImn
@) 6 g £ paboThI MPOMEKYTOUHON
nab. | mpakr.
Tex. | o E - 5 Lc.é-‘ aTTecTalun
1. Jluneiinas anrebpa
- H3y4YeHUe
TEOPETHYECKOro
Mmarepuaa, -
1.1 Matpunpst u - BBITIOJIHEHHE | KOHCYJIbTUPOBAHHE,
OIIPEAETUTENH. MHIUBUAYAJIBHOT - IPOBEpKa ONK-1.1
JleWicTBYsI HaJl MATPUIIAMHU. 4 8 13 0 JIOMAIIIHETO BBITIOJTHEHUS OIIK 1'2’
Beruncnenue 3a/1aHus, WH/IMBU/1YaJIbHOTO OITK 1' 3'
OIIPEEIUTENS. - TECTUPOBaHUE JIOMAIITHETO '
OO0patHas Matpuia VIS 3aJlaHus,
CaMOKOHTPOJISL, - TECTUPOBaHUE
1 - HHTEPAKTUBHOE
TECTUPOBAHUE
- H3y4EHHUE
TEOPETUIECKOro
MaTeDHANA KOHCYJIbTHPOBAHHE,
1.2 Cucrembl JTHHEHHBIX BbIH(?JIHeHI:Ie - MpOBEpKa
anreOpanyecKux OMALIHERO BBINIOJIHEHHE OIIK-1.1,
ABHEHMHI. 2 4 3 a JIOMAILIHETO OIlK-1.2,
(TIpaKTHYECKOTrO)
Cnoco0s! pemenust CJIAY. 3: ans Ha OI (IpaKTHYECKOTO) OIIK-1.3
Uccnenosanue CJIAY. & 3aganus Ha OIT,
- IPOXOXKACHHE
- pe3yabTaT
MHTEPAKTUBHOT'O
TECTUPOBAHUS
TECTHPOBAHUS
HWroro no pazneny 6 12 16
2. BBenenne B MaTeMaTHYECKUN
aHaIM3
- IOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
21 Mpeen - BelnosnHenue PI'P Iposepka
H.OCJIBZIOBaTEJ'H)HOCTI/Ip «[Ipemern. WH/IMBUYaJIbHBIX OIIK-1.1,
Tpenen ymxrm (')HHOI\/,I 1 4 8 12 | HempepbIBHOCTEY, 3aJIaHNH, OIIK-1.2,
. 5 eMeHHozH - COCTaBJICHHE KOHCYJIbTALIUH 110 OIIK-1.3
P y4eOHO# KapThl 0|  pemenuto PI'P
TeMe (KpaTkas
CHCTEMATH3AIIHS
U3Y4EHHOIO0).




- IOAT'OTOBKA K

MPAKTHIECKOM
p y IIposepka
SAATHIO, WHIMBUYAJIbHBIX
2.2 HenpepsiBHOCTH - BpInosaHenune PI'P 3a;:[agm71 OIlK-1.1,
GyHKINH OIHOM 4 3 «IIpenen. ’ OIIK-1.2,
N KOHCYJIbTAIlUH T10
IIEPEMEHHON HenpepriBHOCTBY, OIIK-1.3
COCTaBJICHHE peuteruio PIP.
. AKP .
yueOHOI KapThl 10
TeMe.
Wroro no pazgeny 12 15
3. JuddepenimansHoe
ucyucieHne (YHKIMHA  OJHOH
TIePEMEHH O
CamocrosiTensHast
pabora ¢
JIUTEPaTypOH —
3.1 3apmauwn, npuBoIIIAE K KOHCIIEKT pa3zena
MOHSTHIO  MPOU3BOTHOM. «3agaun,
Onpenenexue MPUBOASIINE K
MPOU3BOJHON (YHKIIMU B TIOHSATHIO
. IIpoBepka
touke.  Juddepenunan, MPOU3BOIHONY, OIIK-1.1,
™ KOHCIICKTa
ero TEOMETPHYECKHUM 4 6 - MOJITOTOBKA K OIIK-1.2,
N KOHCYJIbTALl{H 110
cmblca ['eomerpruueckuii u MIPAKTUYECKOMY OIIK-1.3
o pewenuto PI'P
MeXaHUYECKHUI CMBICIT 3aHSTHIO,
npousBogHod.  IlpaBuia - Beinonuenue PI'P
muddepeHIpoBaHus U «[IpousBoHas.
TabIMIa IPOU3BOIHBIX. Beruncnenuey,
- COCTaBJICHHE
yueOHOI KapThl
«IIpousBonHaNY.
- IOATOTOBKA K
MPAKTUIECKOMY
SAHSITHIO KOHCYJIbTalluM 1O
3.2 NuddepenumpoBanue ’ pewenuto PI'P,
- Beinonuenue PI'P
HESIBHO 3a/JaHHBIX, [Iposepxa PI'P
rapaMeTpUyuecKu «lIponssonas. «IIpousBogHas OIK-1.1,
3a§aHH§§£ bymKuii 2/12n | 4 Beruucnenuey, BLE{I/ICHCHI/IG». OIlK-1.2,
i ’ - COCTaBJICHHE ’ OIlK-1.3
Jlorapudmuyeckoe N yueOHas Kapra
nuddepeHImpoBaHue Y4eOHOM KapTLI (TIpOEKT) 1o TeMe
P P ’ «[IpousBonHasY, P
3aImTa
- IOATOTOBKA K
3amure PI'P
- IOATOTOBKA K
3.3 IlpousBomnHbie U npaktuieckoMy | Koncynbrarmu mo
nuddepeHIanbl  BBICIUX 3aHATHIO, pemenuto PI'P.
TIOPSIIKOB. OcHoBHBIE - Bemmonuenue PI'P|  Ilposepka PT'P
TEOPEMBI «IpousBomHas «[IponsBonHas
nuddepeHITnaILHOTO BBICIINX BBICIITUX TTOPSIIKOB.
HCUNCIICHHS: TEOPEMBI TIOPSITKOB. [Mpunoxenust OIlK-1.1,
®depma, Pomst, Jlarpamka, 4 4 TTpunoxenus MIPOM3BOIHOM, OIlK-1.2,
Ko, ®opmyna Tetinopa. MIPOHU3BOIHOIY, yueOHas Kapra OIlK-1.3
dopmyna Tetinopa. - cocraByieHre | (POEKT) 1Mo Teme —
IIpumenenne yueOHOM KapThl 3amura
IIPOM3BOJHBIX IIpH «IIpousBogHasy, AKP
BEIUNCIEHHH  TIPEIEIIOB. -TIOJITOTOBKA K «[IpouzBogHas,
Ipasuno Jlonurans. KOHTPOJIBHOI 3amura PI'P

pabore




- IOAT'OTOBKA K

HPaKTHYECKOM
3.4 UccnenoBanne P y
GyHKIMIT ¢ TIOMOIIBIO SatiATHIO,
m?lf; (bepeHIMATHHOTO - BBITIOJTHCHHUE
p 13 IMposepxa /13
ncuncieHus.  IlpusHaku
«IIpumenenue «IIpumenenune
3HAKOIIOCTOSTHCTBA, N N
TPOM3BOJHOMN JUISL | TIPOM3BOIHON JUTs
BO3pACTaHUs U YOBIBaHU,
UCCIIE0BAHUS HCCIIC/IOBaHUS
BBIIIYKJIOCTH U BOTHYTOCTH . N OIIK-1.1,
1 2 8 (byHKIMH 1 GyHKIHMH 1
(GYHKIMM Ha MIPOMEXYTKE. OIIK-1.3
. HOCTPOCHUS HOCTPOCHUS
OKCTpeMyMbl  (DYHKIHIA.
rpadukoBy, rpauKoBY,
Haxoxnenne o
- cocraBienne | IIpoBepka y4ueOHOIM
HaMMEHBIIIETo u N
N y4eOHOH KapThl KapThl
HauOONbIIEr0  3HAYEHUH
«IIpousBonHas
GYHKIMM Ha 3aMKHYTOM
TPH TIOCTPOCHUU
MIPOMEXYTKE.
rpaduka
GbyHKIUN
HWroro no pazzneny 6 12/1,211| 22
Hroro 3a cemecTp 18 36/121 | 53 3a4ér
4. WurterpaiabHOE HCUHCICHUE
(GYHKIMY OIHOH ITepeMEeHHOH
4.1 IlepBooOpazHas
GbyHKIuS. - IOZITOTOBKA K
HeonpeneneHHsIit HPaKTHYECKOMY
HHTETpall U €ro OCHOBHBIE 3aHATHIO,
CBOMCTBA. Tabnuna - BBIIIOJIHEHHE
HEOIPEAEICHHBIX nas3 - KoHcynbTanuu o | OINK-1.1,
HMHTETPaJIoB OT OCHOBHBIX 2 421 2 | «Heonpenenennsl | pemenuto M3, OIIK-1.2,
9JIEMEHTapHBIX  (QYHKLUH. W MHTETpaI, - npoBepka UJ13 OIIK-1.3
OcCHOBHBIE METOIbI - COCTaBJICHHE
HMHTErpupoBaHus. Metoabl yueOHOI KapThl
HETIOCPEACTBEHHOTO «Meroap!
HMHTETPUPOBAHMUSL. MHTETPUPOBAHUS»
WnTerpupoBanne 3aMeHOM
- IOATOTOBKA K
MPAKTUIECKOM
4.2 OCHOBHBIE METOIBI p Y
3aHATHIO,
HMHTETPUPOBAHMUSL.
VlHTerpupoBatie - BBIMIOJIHEHUE | - KOHCYJBTAIMH 110
FOHOMETOHYECKHX na3 pemrennto N/13, OIIK-1.1,
P P 2 4/11 2 | «Heonpenenennst | - mpoepka M3, OIlK-1.2,
BBEIPAKECHUH. N .
W uHTerpany, |- npoBepka yueOHoii| OIIK-1.3
UnTerpupoBanune
- COCTaBJICHHE KapThl
HpPPaLHOHATBHBIX .
o y4eOHO KapThl
BBEIPAKECHU.
«Merozasl

HUHTErPUPOBAHUA»




4.3 OmnpeneneHHbIH

- IOAT'OTOBKA K

WHTETpAJL 3anaua MPAKTHIECKOMY
BBIYUCIICHHS TLTOMIA T 3aHATHIO,
KPHUBOJIMHEHHON Tpanenun - BBITTOJTHEHUE
i apyrue 3ajJa4H, na3 - KOHCYJIbTALIUH T10
IIPUBOJAIIAE K IIOHATHIO «OnpenencHHbII peutenuto N/13,
ONpPEAETEHHOTO HHTETPAJ U €ro - npoBepka UJI3,
HHTErpana. Dopmyna TIPUITOKCHUS», - IpOBEpKa
N OIIK-1.1,
Hrrotona-JleliOuuna. 8 - KOHCIIEKTa OIK-1.2
CaoiicTBa OnpeneneHHoro CaMOCTOSITCIIBHOE «CBolicTBa OIK 1' 3’
UHTerpana. U3y4eHHE HECOOCTBEHHBIX '
CymecTBoBanue JIUTEPATYpPhI: UHTETPaoB.
epBOOOpa3HOi KOHCIIEKT ITpusnaku
HETIPEPhIBHON  (PYHKLUMU. «CBoiicTBa CXOIUMOCTH»
3amMeHa IepeMEHHOH U HECOOCTBEHHBIX
MHTETPUPOBAHUEC hi(s) UHTETPaJIOB.
yacTsM. HecoOcTBeHHbIE IlpuzHaku
MHTETPABI. IpusHaku CXOZMMOCTI
Uroro no pazneny 16/31
5.  DieMeHTBl  BEKTOPHOM
anreOppl W AHAJTMTHYECKON
TreOMETPHHU
- MOATOTOBKA K
MPAKTHIECKOM
5.1 TlonsaTHe BeKkTOpa. p y [IpoBepxka
3aHATHIO,
CkansipHoe, BEKTOPHOE W WHIWBUIYaJIBHBIX OIlK-1.1,
- BeinonHenue PI'P N
CMEIIIaHHOE MPOU3BEIECHNE 2/11 3aJaHUH, OIIK-1.2,
«BexropHas
BeKTOpoB. [IpumeHeHue K KOHCYJIbTAIIUH 110 OIlK-1.3
anrebpa u
BBIYUCIICHUSIM. peutenuto PI'P
aHaJIUTHYECKast
T€OMETPUSD)
- IOATOTOBKA K
MPAKTUIECKOMY
3aHATHIO,
- Beinonuenue PI'P
5.2 AHanuTHyeckas «BekropHast [poBepka
reOMETpUs Ha IUIOCKOCTH. anrebpa u WH/IMBUTYaJIbHBIX OIlK-1.1,
Amnanurnyeckas 8/3U aHAJIUTHYECKAast 3a7aHui, OIlK-1.2,
reoMeTpus B TEOMETPHUSD» KOHCYJIbTAIIUH 110 OIlK-1.3
MIPOCTPAHCTBE. - COCTaBJIEHUE peutenuto PI'P
yueOHOI KapThl 0
Teme (KpaTkas
cHCTeMaTU3aIus
H3Y4YCHHOIO0).
Wroro no pazaeny 10/41
6. Knaccuyeckass  teopus
BEpPOSTHOCTEN
- IOATOTOBKA K
NPAKTUIECKOMY |- KOHCYIbTHPOBaHHE
OIIK-1.1,
6.1 DIIeMEHTHI 3aHATHIO, o peuienuto PT'P,
421 OIIK-1.2,
KOMOWHATOPHUKH. - Bemmonuenue PI'P - IpOBEpPKa
OIIK-1.3
«Teopust BeimonHenus: PI'P

BEPOSTHOCTEN»




6.2 Kimaccuueckoe ImoHsATHE
BepositHOCTH. CirydaiiHbIe

COOBITHSL. OCHOBHBIE AT OTOBKA K
HOHSTUSL. Aurebpa H
. MPAKTHIECKOMY
cobsrTHil. Kiaccuueckoe, - KOHCYJIbTUPOBaHHE
TEOMETPUIECKOE u SAHIATHIO, o peurexuto PI'P
- BemoyiHeHue PI'P p ’

CTaTHCTHIECKOC «Teopust - MpOBEpKa
ONpeAENeHUs Be os{TH(PJ)CTeﬁ» BoInosiHeHus1 PI'P, OIIK-1.1,
BEPOSTHOCTH. 3 6/1,61 | 3,1 P - TECTUPOBAHHE 110 OIIK-1.2,

- MOATOTOBKA K
AxcuomaTuka TEOpUH TEMe OIIK-1.3

N TECTHPOBAHUIO IO |,

BeposiTHOcTei.  Teopembl Teme Knaccuaeckast
CIIOXCHHSI U YMHOXCHHS. " Teopust

Knaccuueckas "
VYciaoBHass — BEpPOSITHOCTb. TeopHs BEPOSTHOCTEH
®dopmyna TIOJTHOM Pt "

BEPOSATHOCTEH
BEPOSITHOCTH U Qopmyna
Baiieca. Cxema bepnysmin,
npubmbxenus Jlamiaca u
HWroro no pazzneny 5 10/3,611| 5,1
HUroro 3a cemectp 18 36/10,61]| 15,1 JK3aMeH

72/11,8

Htoro mno gUCLUIUIMHE 36 68,1 3a4eT, SK3aMeH

"n




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. Tpamuumonnsie oOpa3oBarenbHble TexHOJOTHU. OpraHuzamus 00pa30BaTEIHLHOTO
mporecca, NpeArnoiaraeT MNpsAMYK TPaHCISIUIO 3HAHUKA OT TpenojaBareist K CTYACHTY
(TIpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIILHO-HIUTFOCTPATUBHBIX METOIOB 00yueHus). YueOHast
ACATCIIBHOCTD CTYACHTA HOCHUT B TaKHX YCJIOBUAX, KaK IIPaBUJIO, pGHPOI[}/KTI/IBHI)Iﬁ XapakTep.

®opMbl yueOHBIX 3aHATHI:

-  uHPOpPMALMOHHAS JIEKIUS — I[OCIENOBATEIbHOE W3JIOKEHHE Marepuaia B
I[HCIIHHJIHH&pHOﬁ JIOTHUKE, OCYIICCTBIIACMOC NPCUMYILICCTBCHHO B€p6aJ'IBHBIMI/I cpeacTBaMu.

- IMIPAKTUYCCKOC 3aHATHEC, ITOCBAIICHHOC OCBOCHHNIO KOHKPCTHBIX yMeHHi/JI 1 HABBIKOB IIO
MPEUI0KEHHOMY aJITOPUTMY.

2. Texuosornn mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIM MPOIECC IOCTPOCH B
COOTBCTCTBUH C AJITOPUTMOM IOITAIIHOTO PCHICHUA HpO6J’I€MHOﬁ 3aJa4l HWJIN BBITIOJIHCHUS
yueOHoro 3ananus. [IpoekT mpeanonaaraeT COBMECTHYIO Y4€OHO-TIO3HABATENBHYIO JEITEIBHOCTD
IPYIIbI CTYJEHTOB, HAIIPaBJICHHYIO HAa BHIPAOOTKY KOHIIENIIMH, YCTAaHOBJICHHUE LIENeN U 3ajad,
(hOpPMYITUPOBKY OXXHIAEMBIX PE3YJAbTATOB, OMpPEIEICHUE MPUHIIMIIOB W METOIUK pEIICHUS
IMOCTAaBJICHHBIX 3aJia4, INTAHUPOBAHUEC X0 1A pa6OTBI, IMMOUCK JOCTYITHEIX U OITUMAJIBHBIX PECYPCOB,
MO3TAITHYIO PeAN3alrIo IJIaHa paboThI, MPE3EHTALNIO PE3YIhTATOB PAOOTHI, UX OCMBICICHUE U
pednexkcuro. [IpumMeHseTcsi B OCHOBHOM JUTsI IEPeX0/1a KOMIIETSHIIMN Ha YPOBEHD BIIA/ICHHUS.

OCHOBHBIE TUIIBI IPUMCHACMBIX HAMU B 06pa303aTenLH0171 ACATCIIBHOCTH ITPOCKTOB:

HccnenoBaTenbckuii MpPOEKT — CTPYKTypa mpubamxkeHa K (opmary HaydHOIrO
WCCIIeIOBAaHMUS  (JIOKA3aTeIbCTBO AKTYaIbHOCTH TEMBI, OTpEACICHNE HAyJIHOH TMpOOIeMBl,
npenMera M O0bEKTa HCCleAOBaHMsS, Liefiell M 3aJad, METOJOB, MCTOYHUKOB, BBIIBM)KEHHE
TUTIOTE3bI, 0000IIEHNE PE3yNbTaTOB, BBHIBOJBI, 0003HAYECHUE HOBBIX MpobieM). PesymbraTom
sBIeTCs yueOHas KapTa [10 MOIYIIO Hallei 00pa3oBaTeIbHOM MPOrpaMMBI.

TBOpYECKUI TPOEKT, MPEANOIAraAIOIINI B OTIANYUE OT MPEABIAYIIEr0, KOHEUHBIA MPOTYKT
B CJIEIYIOIIUX BapuUaHTax — ra3era K UCTOPUYECKH 3HAUMMOMY «MAaT€MaTUYeCKOMY» COOBITHIO
(mpazgauk yucna «[lm» u T.11.); «Maremarndeckas» OTKpPBITKa (CBOEro poja ydeOHas KapTa,
TOJIbKO HeopMabHO, KpaCOUHO 0(OPMIICHHAS; BUICOPOIHK «S Haydy Bac pemars ...» U T.11.

NndopmanronHplii  mpoekT — ydeOHO-TIO3HaBaTeldbHasl JEATENbHOCTh C  SIPKO
BBIPAYKEHHOM 3BPUCTUYECKON HANIPABICHHOCTHIO (IIOUCK, 0TOOp U cucTeMaTH3alus nHpopmanuu
0 KakoM-TO 00BbEKTe, O3HAKOMJIEHHE YJAaCTHHKOB MPOEKTa C 3TON MHpopMalneH, ee aHaau3 u
0000111eHIE U, HAKOHEL], TPE3EHTALIU 10 MPAKTUYECKOMY MPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTelibHbIe TeXHOIOruH. Opranuzanus
00pa3oBaTeNIbHOTO TpoIlecca ¢ MPUMEHEHHEM CIeHUaTN3UPOBAHHBIX MPOTPAMMHBIX Cpell U

TEXHUYECKUX CPEICTB paboThl ¢ uHpopmanuend (MHGOPMAIMOHHYIO Cpeoy YHHUBEpPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAHYeCKOE 00eciedeHre CAMOCTOSITeIbHOM PadoThl 00yUYaroLIuXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpecTBA ISl POBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTONMYecKOe H HH(OPMALIMOHHOE 00ecTiedeHre TUCIIUTITHHBI (MOTYJIs1)
a) OcHoBHasi IUTEpaTYypa:
1. llunaues, B. C. Briciias maremaruka : yaeOnuk / B.C. IllunayeB. — Mocksa :



NH®PA-M, 2019. — 479 c. — (Bsicuiee oopazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (nara obpamienus: 11.05.2021). — Pexxum pocryma:
IO TIO/IITUCKE.

2. Maremaruka : yueonoe nmoco6ue / 0. M. Jlanwmios, JI. H. XKyp6enko, I'. A. HukonoBa
[1 ap.] ; mox pen. JI. H. XKypo6enxko, I'. A. HukonoBoii. — Mocksa : UHOPA-M, 2019. — 496 c.
— (Bricmiee ob6pazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/989799 (marta o6Oparmenus: 11.05.2021). — Pexum
JOCTYIA: TIO TIOJIIHCKE.

0) JlonoiHUTeIbHAS JIUTEPATYpA:

1. Marematuka B mpuMepax W 3amadax : y4e0. mocodue / O.M. Jlertspesa, JI.H.
XKypbenxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Bricmee oOpazoBanue: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekcr :
anexktpounsid. - URL: https://znanium.com/catalog/product/989802 (mara oOpamieHwus:
11.05.2021). — Pexxum gocTyma: mo mormucKe.

2. ®uxtenroibll, I'. M. OCHOBBI MATEMAaTHYECKOTO aHajIK3a ; yueOHuK : B 2 yacTsax /I'. M.
®uxrenronbil. — 11-e uzn., crep. — Cankr-IletepOypr : Jlans, [6.1.]. — Yacte 1 —2019. — 444
c. — ISBN 978-5-8114-0190-1. — Tekcr : anektpoHHsIii // JlaHb : 371€KTpOHHO-OHOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/112051 (nata oopamienus: 11.05.2021). — Pexum
JOCTYyTIa: 71l aBTOPU3. M0JIb30BATENEH.

3. ®uxrtenrobil, I'. M. OCHOBBI MaTEMaTHUECKOT0 aHaNN3a © yueOHUK : B 2 yacTax /I'. M.
®duxrtenronsil. — 10-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Yacts 2—2019. — 464
c. — ISBN 978-5-8114-0191-8. — Tekcr : anektpoHHbIi // JIaHb : 31eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/115730 (nara oopamenus: 11.05.2021). — Pexum

TOCTVITA: TS ARTONUR. TIOTRRORATEEN.

B) MeToauyeckue yKazaHus:

1. I'pauesa, JI.A. DnemMeHThI IMHEHHON anreOphl, BEKTOPHOH ainreOpbl U aHATUTUYECKOM
reomeTpun: YuebHoe nmocobue. - Marautoropck: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2010 —
63 c.

2. Makcumenko, M. A. CoObiTrs 1 BeposiTHOCTh. YacTh 2: MeTo. ykas. - MarHuToropck:
I'OVY BIIO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

r) [Iporpammuoe odecnneuenne u MHTEepHET-pecypcehi:

IIporpamMmmHoOe o0ecnieyeHue

Haumenoranue I[10 Ne norosopa CpoK AeHCTBUS JIUIICH3UU
MS Office 2007 |\, 135 11 17.09.2007 BecCpOTHO
Professional

7Zip cB000THO pacnpoctpansemoe [10 0EeCCPOYHO

FAR Manager cB000,THO pactpoctpansemoe [10 0EeCCPOYHO
Bpaysep Yandex |cBo6oHO pacnpoctpansemoe [10 06eccpoyHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca Ccbuika
Me;myHap?;[Haﬂ pedeparuBHas 6a3a TaHHBIX [0 YUCTOHU U http://zbmath.org/
npuKiIaaHoi Mmatemarrke ZboMATH
MexayHapoaHass ©0a3a  TOJHOTEKCTOBBIX  JKypHAJIOB
Springer Journals

http://link.springer.com/




MexayHapoanass  pedepaTuBHas U
MIOJIHOTEKCTOBAsl __ CIpaBoyYHas _ 6asa
DNEKTPOHHBIE PECypCchl OMOIMOTEKU
MI'TY um. .. HocoBa
Poccniickas I'ocynapcrBennas
oubnmmoreka. Karamoru
Wudopmanmonnas cucrema - Eamnoe
OKHO J0CTymna K HHGOPMAILMOHHLIM
[TouckoBas cucrema Akagaemus Google
(Google Scholar)
HarmmonasHas WH(HOPMAITHOHHO-
aHamuTHueckas cucreMa — Poccniicknii| URL: https://elibrary.ru/project_risc.asp
WHICKC _ HAVYHOTO __ IHMTHPOBAHHS
9 MarepuajibHO-TeXHHYECKOe ofecneyeHne TUCIUTIMHBI (MOTYJIs1)

http://scopus.com

https://magtu.informsystema.ru/Marc.html?locale=ru

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

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

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

MartepuanbHO-TEeXHHYECKOE 00eCIIeUeHHEe TUCITUTUIMHEI BKITFOUAET:

MatepuanbHO-TeXHHYECKOE 00eCIIeYeHHEe TUCITUTUTMHEI BKITFOUAET:

Y4eOHbIC ayAUTOPUH JUIS IPOBEIACHHS 3aHATHN JICKITMOHHOTO THITA.

Jlocka, MylIbTUMEANIHBIN TPOEKTOP, IKPaH.

Y4eOHbIC ayTUTOPUU IS TPOBEACHHUS J1aOOpAaTOPHBIX 3aHATHH, TPYIIOBBIX U
WHIMBUAYATBHBIX KOHCYIBTAINN, TEKYIIETO KOHTPOJIS U POMEKYTOYHON aTTECTAIHH.

[epconansubie KoMIbIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTEpHET 1 ¢ AOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA.

Kowmmnekc TecToBBIX 3aJaHui [ MpOBeNeHUsT pyOeKHOro U MPOMENKYTOYHOIO
KOHTPOJISL.

[TomMeneHus A1t CaMOCTOATENLHON pabOThl 00yJaIOIIUXCS.

IepconansHbie KoMIbIOTEpHI ¢ makeToM MS Office, Beixogom B IHTEpHET 1 ¢ AOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPey YHUBEPCUTETA.

[lomemienus pans  XpaHeHUuss U OPO(UIAKTUYECKOTO OOCIY)KHUBaHHS y4eOHOIO
000pyI0BaHUA.

kadsr 1151 XpaHeHus yueOHO-METOINYECKOM JOKyMEHTAINH, y4eOHOro 000pyI0BaHuUs
1 y4eOHO-HATJISTHBIX TTOCOOHIA.



MNPUJIOKEHUE 1
Y4eOHO-MeTOoANYECKOE 0O0ecTeYeHrne CAaMOCTOATEIbHOIH padoThl 00y4yaromuxcs

lMpumepHbie aydumopHble KOHMpoabHbie pabomol (AKP):

AKP Nel «Mampuybl. Onpedeaumenu. C/IAY. AHanumuveckasa 2eomempusn»

1. BblYHCIUTH ONPEAETUTEINH:

1 31
5 -2
a) , 0, 5 o
3 2
3 -25

X +3x,+x,=0
2. Pewmmrs cucrem aBHeHUM MeTomoM Kpamepa: ) _ —_13.
yyp & pamep X +2x,+2x;,=-3

3x, —2x, +5x, =2

3. JaHbl MaTpuibl A= ( J ( j Haiinure matpuy A- B.

4. JlaHBI TOYKH A( 1 l,O) (316) (OLZ) (6;4;7).Haﬁame:
a) KOOPIHHATHI BEKTOPOB CA u CB;
6) cKanpHOE NIPOU3BEICHHE CA -CB ¥ YTOJl MKy BEKTOPAMH CA u CB;

B) BEKTOPHOE TIPOU3BEICHNE BD xCD:;
r) 06ém mupamums ABCD ;
¢) ypasuenue npamoii AC .

AKP Ne2 «[pedenbi»

1. Boiuncnmte npeaensi:

Ll x® +3x% +2x 3 fim X DX- 3)(x 4) lim 197
C o2 X2 -Xx-6 - 5x* —x? +11 L o2 (X+2)
1.4 1
2. Iirr(1)(1—4x)3X Ilng Xctg5x 6. Iiran:%X*l

2. ccnepoBathb Ha HenpepbIBHOCTb GYHKLMIO

f(X):{X—BeCﬂM x<0
5 ecmu x>0

AKP No3 «[pou3eodHasn»

1. Hanaute nepByto Npon3BOAHYIO OT  QYHKLMIA:
_ 2 2 _
a) X =+/1-25t°, 6) y=x.cos3x, B) y:w_amgzxﬂz,
y =arccosbt + 7, X" +2x+1

Y= 5+ _ 2arctg(4x’ + 3x)_




2.

3.

4.

CoctaBbTe ypaBHeHua kacatenbHoii k kpusoit XY =4 s 1ouke Xo =1.

Bblumcaute npubamkerHo Y =V x?+8 npu X = 109 .

. cos4dx -1
Bblumncnute npegen no npasmay Jlonutana lim

e 1f

AKP Ne5 «CnyyaliHblie cobbimusa»

1.

Mo muweHn NpousBoaUTCS TpW BbicTpena. PaccmaTtpusatotca cobbitns A, B, C — nonagaHuve npu

nepBoOM, BTOPOM M TPETbeM BbiCTpenax. YTo 03HavatoT cobbiTuA A+B+C,AB+ C?

. B ypHe 12 wapos. Cpean 3tnx wapos 3 6enbix 1 9 yepHbiX. KakoBa BEPOATHOCTb TOrO, YTO HayZayy

BbIHYTbIV LWap OKaxeTca 6enbim?

B pagunoctyaum Tpy mmkpodoHa. [aa KarKaoro us nepsbix ABYX MUKPOGOHOB BEPOATHOCTb TOrO, YTO
OH BKJ/IIOYEH B AaHHbIN MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTu BEpOATHOCTb TOrO, YTO B
OAHHbIA MOMEHT BKAOYEHbI 2 MUKPOGdOHa.

B npoaarke nmetotcs 6esble M KOpUYHEBbIE AL B COOTHOLWEHMM 2:3, npuyem npomssoacteo 60%
6enbix U 71% KOpPUYHEBLIX AML, AaTUPYETCs AHEM, NpeALecTBYOWMM AHIO NPOAaXKM, a OCTa/ibHble
Anua pgatupytotca 6onee paHHMMKM uYncnamu. MoKynatenb 3aKasbiBaeT AlLa, AATUPYEMble AHEM,
npeaLwecTByOWMM AHIO NPOAAXKKU, HE3ABUCMMO OT MX LBeTa. KakoBa BepOATHOCTb TOro, YTo emy
npogaayT pewweTky 6enbix anw?

. an60p COCTOUT U3 NATU Y308, Ka)K,EI,bIﬁ N3 KOTOPbIX MOXET BbIATN U3 CTpoA B TeyeHue roga C

BepoATHOCTbio 0,1. KakoBa BEPOATHOCTb TOTO, YTO B TEYEHME ro4a BbINAYT U3 CTPOA POBHO 2 y3/1a?

MpumepHobie uHOueudyanbHble domawHue 3adaHus (M43):

na3 Nel «Mampuybl. Onpedeaumenu. C/IAY»

3adaHue opopmaeHo 8 sude UHMepPAKMUBHO20 mecmad 8 nocobuu

AHucumos, A. /1., boHaapeHko T.A., KameHesa .A. MaTpuubl. Onpegenntenn. CUCTEMbI IMHENHBIX
anrebpanyecknx ypaBHeHU [INeKTpoHHbIN pecypc] : yuebHoe nocobue / MITY. - MarHUTOropcK :
MITY, 2017. - 1 aneKTpoH. onT. guck (CD-ROM). - 336VYP. - ISBN 978-5-9967-1000-3

http://magtu.ru:8085/marcweb2/Found.asp

na3 Ne2 «lpumeHeHue npou3sodHoii 01 uccnedosaHus pyHKYyuii»

3
x> +9
NocTpoiite rpadpunk GyHKLMKU C MOMOLLbIO NPOU3BOAHON NepBoro nopagka y=—x> —3x> +9x+11.

Haﬁﬂ,MTe NPOMEXYTKN MOHOTOHHOCTU U SKCTPEMYMbI d)yHKLI,MM y=

HalianTe NpoMeXKYTKM BbIMYKNOCTH, BOTHYTOCTM M TOUYKM Nepernba GyHKkumm  y =2x — 33/x° .
3

. . X
HailanTe acumnTOTbI M NOCTPOITE CXEMATUUYHO rPadUK GYHKLUMN Y =—— .
(x+1)
- x? —3x+3
MposeauTe NoaHOe nccnesosaHne GyHKUMKM U nocTponTe rpaduk y— 2~ X+ 3,
x—1

MpoBeanTe NosHoe nccneaoBaHne GyHKUMU 1 NOCTponTe rpaduk
In x

X


http://magtu.ru:8085/marcweb2/Found.asp

7. Hangute Hanbonbllee U HaumeHblLee 3Ha4YeHMA QYHKLMK

U3 Ne3 «HeonpedeneHHbIli UHmMezpan»

BbluMCANUTbL HeOMpeaeeHHble MHTerpabl

3
1-j i—X\/;Jrl X ZJ 22— ! dx
3Jx 5 3+x2 2J/x?_3
3 JR—
3’I 3 4 i 4. Ctgi 6dx
2 _7x sin(zx—) sin“ x
2x -1
5. [ x(3x2+1)" dx 6. (<2~ ~
-[ ( ) Ix2+2x+10

7. Ix/l—exexdx 8. J'4X—+33dx,
(x-2)
_ dx
9. xe dx, 10. A
j J‘x(xz +1)
dx dx
11. , 12. —_—,
I\/§+‘°’x+2“\/§ Icosxsin?’x

dx

s I(x+1)\/x2 +2x—1.

U3 No4 «OnpeodeneHHbIli UHMe2pan u e2o NpusorHeHUA»
2 1 V]

1. j(x2 +—)dx. 2. Iln sin xdx
1 X 2

2. Bblumcautb naowagb Gurypbl, orpaHUYeHHOM IMHUAMM
1) 3x—y=4, y>=6x

2) r=cos2p, OS(/)S%
x=2cost,
3) { . y=3(y=23).
y =6sint;
3. BbIUMCANTb ANUHY AYTU KPUBOW, 3a4aHHOMN ypaBHEHNEM
1) y=Inx, V3 <x <15
2) p=3e", —/2<p<rx/2
wl2<t<r.

— ;
3) {x—e (cost +sint),

x=e'(cost—sint),

4
y=8x+x—2—15

Ha oTpe3sKe {

1
2

L]



4. Bbluncautb ob6bem Tesia, 06pasoBaHHOroO BpalleHnem BoKpyr ocn Oy durypbl, orpaHUYeHHOM

rpapukamm dyHkumit X =3—y?, X=y? +1

lpumepHbie sapuaHmMesl pacyemHo-2paguyeckux pabom (PrP):

PrP Nel « Mpeden. HenpepbieHOCMb»

6. Hangute npenensl GyHKUMIA:

D lim X(x% +2x 1) 2 lim (x=2)(x* +2x+2) 3) fim2-V5X .
X0 x—1 ' X2 x> —5x+6 ' 1381 x
. X 8+15x
sin = - In(1+ 4x) ) 3 1 . (5x-1
4) 2 ; 5) lim| — - ; 6) lim .
) l;gg—x ) x—>4(x—4 x2—16) ) H@[5X+6J
x-aretg ¢

7. WUccnepyite GyHKUMIO Ha HENPEPLIBHOCTb, BbIACHUTE XapaKTep TOYEK Pas3pbiBa, CAENaNTe YepTexK
rpaduka GyHKLMMK

_i, X<1,

1 x-1
1) f(x)=8x5 2) f(x)={(x-1)?, 1<x<3,
4, X>3.

PrP Ne2 «[pou3eodHas. BoivucneHue»

1. Haittn nponsBoaHble 1 guddepeHLmanbl NepBoro nopsaaka

_ 7cosx
5X+1’

1)y

2) y=(2+5x)" —3cos7x,
7 .

3) y:§—4x-arcsmx,

4) y=(cosx)¥.

2. HaliTn nponsBoaHyto GyHKUUK, 3a4aHHON HEABHO e’ —bxe* — 2xy +11=0.



3.HainTtn nponsBogHyo GYHKLUMM, 334aHHON NapameTpUYecKm

Xx=3cost -5,
y=4t*+5.

4. Haiit nponssoaHble NepBoro nopaaka pyHKuum y=X¢

PrP Ne3 «lpou3eodHas ebicuiux nopsAoKoes. lpunoxceHus npou3sooHoi»

2 _ _ 43
1. Hangute ﬂ 7 d”y X=3-1,
dx dx?

y =3t?;

byHKUMIA: a) { 6) y:5&.

o 2 o
2. a) HanuwuTe ypaBHeHe KacaTenbHoii Kk napabone ¥ = X~ —4X + 2 B Touke c abcumccoit

X, = 0. Noctpoiite rpaduk 1 KacaTenbHyto.

6) HanuwmTe ypaBHEeHWe KacaTenbHoM K Kpueoi X2 + y2 —4x+2y—-164=0 BeeToukec

KoopanHatamm (7; 11). MocTpoiiTe KPMBYLO U e KacaTeNbHY!O.

3. HaVIAMTe Hanbobllee U HaMMeHbLLee 3HaYeHUs q)YHKLI,MM Ha 3ajaHHOM OTpe3Ke

f(x)=2x>-6x?-18x+7 xel[-2;2].
1
4. Viccnepyiite dyHKupio Y = 3 X3 —2x? Ha 3KCTPEMYM M NOCTPOITE ee CXEMATUUYECKMIi rpaduK.

(x=1°

5. MposeauTe NOMHOE UCCAef0BaHUE U NocTpoiTe rpaduk dyHKUUM Y = >
X

6. Bblumncaunte npegenbl, NCNOsb3yA Npasuao Jlonutana:

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

6) lim x-In(eX —1).

Xx—>+0

7. 3aBMCUMOCTb nyTn OT BpeMeHU nNpu I'IpﬂMOJWIHEﬁHOM ABUXEHUN TOYKHN 3aJaeTCA YpaBHEHNEM

_ 1, 2
S= gt +2t°—3,rpe S —nytbem,a I — Bpemsa B c. BblunMC/IMTE ee CKOPOCTb U YCKOPEHUE B

MomeHT Bpemenn t=4cC.



PrP Ne4 «4acmHoie npou3eodHbie»

In(l— — yz)

R

2. HaltT1 3HaYeHMA YacTHbIX NPOU3BOAHbIX GYHKLUMI B 334aHHOM TOUKE:

1. Haintn obnactb onpegenerHma pyHkumm  Z =

1

A z=x" (1) B) z= In(\/;+\/§) (11).

. 2% .
3. Haiitu a—z,ecnm u=Xxy+sin(x+y).
X

4. BolumcanTs npubamkenHo /5-e%% +2,03% .

PrP Ne8 «Teopus sepossmHocmeii»

1. TIpouzBoauTcs 5 BBICTPEIIOB MO Pe3epByapy € FOPIOYUM, IPUUYEM pE3epBYyap MOCie MepBOro
MONA/IaHUs B HETO BOCINIAMEHSIETCS, a IOCIie BTOPOTO MONaaHus B HEro — B3PhIBAETCS.
BeposTHOCTh NoONaianus B pe3epByap npu KaxjaoM BoicTpesne paBHa 0,3. Halitu
BEPOSITHOCTH TOTO, UTO pe3epByap OyIeT MOI0XKEH, HO HE B3OPBETCS.

2. B cembe Tpoe aeteii: 2 ManpuuKka U AeBOYKa. JleTh UTparoT Ha KyxHe. BeposTHOCTh ToTO,
YTO MaJbUMKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mst neBouku — 0,4.
Haiitu BeposiTHOCTH TOTO, YTO TIOCYya OyIeT pa3ouTa.

3. Camra nmonajsaer B MUIIEHb [IPU OJHOM BBICTpelie ¢ BeposiTHOCTHIO 0,8, Maima — ¢
BeposTHOCThIO 0,7, a [1ama — ¢ BepositHOCThIO 0,75. Camma BeicTpenui 2 pa3a, Mama — 3
pasa, [lama — 1 paz, mocne yero B MuIrieHu ObLII0 0OHAPYKEHO 0JHO OoTBepcTHe. Kakosa
BEPOSATHOCTH TOTO, YTO B MUIIIEHb Nomnana Marua?

4. Pa3pbiB CBA3WM NPOUCXOAUT B OAHOM W3 3BEHbeB TesnepoHHOro Kabena. MOoHTEpP
nocnepoBaTe/IbHO NPOBEPAET 3BEHbs, OOHapy:KMBas mecTo paspbiBa. CocTaBuTb  pag,
pacnpegeneHus uucna obcnenoBaHHbIX 3BEHbEB, €CAM  BepoATHOCTb paspbiBa  AAaA
KaXXOoro 3BeHa MOCTOAHHA W paBHa p.



MNPUJIOKEHUE 2
OuneHoYHBIE CPeACTBA /ISl IPOBEACHUS MPOMEXKYTOYHOM aTTecTalluu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn.

Kon
WHOUKAaTOpa

HNupukarop
JOCTHXXCHUA
KOMIICTCHIINU

OneHouHbIE CpeICTBA

OIIK-1 - Cnoco0OeH npuMeHSTh €CTECTBEHHOHAYYHbIE U O0IIEUHKEHEPHbIE 3HAHUSI, METOIbI
MaTEMaTU4ECKOTO aHAIN3a U MOAEIMPOBAHUS B 00J1aCTH TPOPECCUOHAIBHOM AEATEILHOCTH

OIlIK-1.1

Hcnons3yer
€CTeCTBEHHOHAYYHBIC
1 OOlLIeMH)KEHEPHbIE
3HAHUS JIJISl peIIeHUs
BOTIPOCOB B
npohecCuoHAITBHOU
JeSITEeITBHOCTH

Teopernyeckue BONpoOChHI IK3aMEHOB
1 Kypc 3umMHsAs ceccus (IK3aMeH)

1. Marpuupsl u neictBus Haa HUMU. CBOMCTBA AEHCTBHI
HaJ MaTpHUIlaMH.

2. Ompenenurenu | u |l mopsakos. Omnpexenurenun N
MopsiJIKa U UX CBOMCTBA.

3. Cucrembl JHMHEHHBIX anreOpanvecKux ypaBHEHHI

(CJIAY) u ux 3anmuch B MAaTPUYHOM BHJIC.

OOpaTHas MaTpulia U €€ BbIYHUCIICHUE.

Pemienus CJIAY MaTpuuHbIM METO/IOM.

®opmyinbel Kpamepa

[Ipenen dbynkuuu B Touke. [Ipenen GpyHkmuum B

6eckoHeyHOCTU. OHOCTOPOHHUE MPEIEIBI.

8. beckoneuHo Masble U OeCKOHEUHO OOJIbIINE
byHKIMH, CBSI3b MEXTy HUMU. CBOHCTBAa OECKOHEYHO
MaJIbIX (QDYHKIIHH.

9. Teopemsl 0 npenenax. PackpoiTre
HEOIPEIEIEHHOCTEM.

10. 3ameyarebHbIE MTPEAECIIbI.

11. CpaBHeHUE O€CKOHEYHO MaIIbIX (DYHKITHI.
DKBUBaJICHTHbIE OECKOHEYHO MaJible PYHKIIUU U
OCHOBHBIE TeOpeMbl 0 HuX. [Ipumenenue k
BBIYMCIICHUIO IIPEIEIIOB.

12. HenpepbIBHOCTH (DYHKIIMH B TOYKE. TOYKH pa3pbiBa U
uX Kinaccuukaius.

13.IIpousBoaHast (PyHKIMH, €€ TEOMETPUUECKUI U
(bu3n4eCKuil CMBICII.

14. YpaBHEHHUs KacaTeIbHOW U HOPMAJIA K KPUBOM.
JuddepenunpyemMocTs GYHKIMH B TOUKE.

15.ITpon3BogHas CyMMBI, pa3HOCTH, IPOU3BEICHUS,
gacTHOTO GyHKIMA. [Ipou3BoIHAS CIIOKHON H
o0OpatHO (HyHKIHUH.

16. ludpepenimpoBanme HESBHBIX U TapaMETPHUECKU
3agaHHbIX GyHKUui. Jlorapudmuyeckoe
muddepeHrpoBaHue.

17.I1pon3BOIHBIE BBICIIUX TOPSIKOB.

~N o oA




Kon
WHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHbIE CpeCTBA

18. Inddepennman ¢pynkmun. ['eomerpudeckuii cMbICI
maddepennnana. OCHOBHBIE TEOPEMBI O
muddepeHnnanax.

19. IIpumenenue auddepeHimana K mpuoIMKeHHBIM
BBIUMCIICHUSIM.

20. OcHOBHBIE TeopeMbI MU HEePSHIIMATEHOTO
ucuncinenus: Pomrs, Jlarpanxka u Komm.

21.IIpaBwito Jlonurans.

22.Yci10BHUSI MOHOTOHHOCTH (PYHKIIMNA. DKCTPEMYMBbI
dbynkuii. Heo6xoaumoe 1 10CTaTOYHOE YCIOBUS
JKCTpeMyMa (YHKIIMH.

23. Haubonpuiee n HauMeHblee 3Ha4eHNs QyHKIUU Ha
OTpE3Ke.

24. BemmykiiocTs rpaduka pynkiun. Touku neperuoa.
HeobxonumMoe u 1octaTouHOe yCIOBUS TOUEK
neperuoa.

25. AcumMnTOoTHI rpaduka GyHKIIUH.

1 Kypc JeTHss ceccusi (AK3aMeH)

1. CkansipHOE NpPOU3BEIEHUE IBYX BEKTOPOB M €r0
CBOMCTBA.

2. BexkropHOoe mpomu3BeNeHUE IBYX BEKTOPOB MU €r0
CBOMCTBA.

3. CmMmemaHHOe NpPOU3BEINCHHE TPEX BEKTOPOB U €r0
CBONCTBA.

4. OcHOBHass  uAed  AHATUTUYECKOM  I'€OMETpPHUH,
IIPUMEHEHHUE BEKTOPHBIX TPOU3BEICHUN.

5. Ilpsimasg Ha miockocTH. PasznnuHble BUABI YpaBHEHUI
IIPSIMOM Ha TUIOCKOCTH.

6. Yrous Mexay NpsAMbIMH Ha IJI0cKocTu. Paccrosinue ot
TOYKH JI0 NIPSAIMOM Ha IUNIOCKOCTH.

7. Ilmockocts B mpocTpaHCTBE. PasnuuHble  BUABI
YPaBHEHUH IUIOCKOCTH B IPOCTPAHCTBE.

8. Yros Mexay mIocKocTsaMuU. PaccTosiHMEe OT TOUKH 10
IUIOCKOCTH.

9. Ilpsmas B mpocrpaHcTBe. PasnuuHble  BUIBI
YPaBHEHUH IIPSIMOM B IIPOCTPAHCTBE.

10. B3auMHOE pacIoONOKEHUE IIJIOCKOCTH U IPSIMOU B
IIPOCTPAHCTBE.

11. TlepBooOpa3nas. HeompeneneHHbII MHTErpan U €ro
cBoiicTBa. Tabmuiia OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE  METOJBl ~ MHTETPUPOBAHUA:  3aMEHA
[IEPEMEHHON U UHTETPUPOBAHUE 110 YACTAM.

13. OnpeneneHHbId UHTETpall KaK MPEJesl HHTETpaIbHON
CYMMBI, €r0 CBOMCTBA.

14. ®opmyna Hetotona — Jleliouuna. OCHOBHBIE CBOMCTBA
OIIPENIEIICHHOTO UHTErpaa.

15. BelunciieHne OIpEAEIeHHOI0 HUHTerpaia (3aMeHa

NIEPEMEHHON,  HMHTETPUPOBAHUE IO  YACTSIM).




Kon
WHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHbIE CpeCTBA

WHTerpupoBanrne 4YeTHBIX M HEYETHBIX (YHKIUN B
CUMMETPUYHBIX NIpejesax.
HecoOcTBeHHbIE HHTETPATIBI.
l'eomerpuueckne wu  ¢uszndeckue
OTIPEJIEJIEHHOr0 UHTErpasa.
DneMEeHTbI KOMOMHATOPUKHU:
pa3MelieHus], CoueTaHusl.

OcCHOBHBIE = TOHATUS  TEOPUM  BEPOSTHOCTEM:
UCIIBITaHUE, COOBITHE, BEPOATHOCTH COOBITHSI.
JeiictBus Hazx coObITUSIMU. Anredpa COOBITHI.
TeopeMmsl CI0XKEHNs U YMHOKEHHSI BEPOATHOCTEN.
BepostHocTh mosiBiieHus X0Ts ObI OJTHOTO COOBITHSI.
®dopmyra MoaHON BepoaTHOCTH U popmyna baiieca.
Cxema bepnynnm, dbopmyna bepnymiu,
HaWBEpOSTHEUINIEE YHCIIO TIOSIBJICHUN COOBITHS A B
cxeme bepnymm.

25. Ilpubnuxennslie Gopmyisl B cxeme beprym.

16.
17. IPUTIOKCHUS

18. MIEePECTaHOBKH,

19.

20.
21,
22,
23.
24,

OIIK-1.2

HpHMGHfIGT METOAbI

MaTeMaTHIECKOTO
aHaanu3a u
MOJICTTUPOBAHUS IS
yIpaBJICHUS

IPOU3BOJICTBOM u
Ka4yeCTBOM
noyiurpaduyecko u
YIaKOBOYHOM

MPOTYKITUN

Hpumepubte npakmuieckue 3a0aHus 01 IK3AMEHOE.

1. Pemmute MmatpuuHoe ypaBHeHue X+3(A-B)=4C, raoe

SRS PR

2. Permnth cucteMbl TMHEHHBIX anredpandecKux
ypaBHeHu# o gopmynam Kpamepa, MaTpruuHbIM
MeToJI0M, MeToioM [ aycca:

3X, +4X, +2X, =3
2X; — X, =3X; =3
X; +5X, +X; =2

3. JlaHbI KOOPAMHATHI BEPIIHH MTHPAMUJIBI ARAA, .
A (136), A(221), A(-101), A, (-4;6,-3).
Haiitu: 1) nnuny pebpa AiAZ;
pebpamu ARy AA

2) yroma Mexnuy

3) yron Mexy pebpom AA g IPaHBIO Al . 4)

IIouIab rPaHu AA2A3; 5) 06beM nHpaMU/IbL.

4. B tpeyronsauke ¢ BepummHamu A(2,1), B(5,3), C(-
6,5) HaliTH JUTMHY BBICOTHI U3 BEPIIMHBI A.

5. Hammcare kaHOHHWYECKHE U TapaMeTpUUecKue
yYpaBHEHUS MIPSIMOM, IIPOXOIAIIEH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).




Kon
WHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHbIE CpeCTBA

6. CocraBuUTh ypaBHEHUE IUIOCKOCTH, TPOXOISIICH
yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokxasark, 4TO MPSMBIE MapaJIICIIbHEL:

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

8. Beruncnute npeaensl:

o l+4Ax—x* . 3x-arcsin2x .
x>0 X 4+ 3X° + 2X x>0 COSX —COS” X

. 2x-1-+5
lim——————-

x—3 x_3

9 dy o, _ 4x—x?
9. Haitnure ™ Uit QyHKUUA: a) y=e . 0)
X
X =ctg2t,
y = In(sin 2t).

10. Borancymurs: (1),

11. Haiitu Heonpenen€HHBIA HMHTETPAT: a)

.[sin3x-c055xdx,6)j 1-cosx . B) I(2x+5)~exdx.
(x—sinx)?

V20
_[ xdx .
2 \/xz +5

13. Halitn momans (Urypel, OrpaHUYCHHOM

12. Beiuucinute onpeaencHHbIA HHTETrpa

mammsvn: X =4,y =4x.

14. Tlpu  gocraBke ¢ 3aBoga Ha ©Oazy 1000
PaaUOIIPUEMHHUKOB, Y 55 BBILLIM U3 CTpOos Jamibl. Haitu
BEPOSITHOCTH TOTO, UTO B3SATHIN HAyJauy MPUEMHUK OyJeT
HCIIPaBHBIM.

15. TlpuanMaeM BepOSITHOCTH POKICHUS MAIbUMKa U

JIE€BOYKH paBHBIMH. HaliTh BEpOSATHOCTH TOTO, 4TO Cpenn
10 HOBOPOXAECHHBIX 6 OKAKYTCS MAIbUUKAMH.

OIIK-1.3

I'otoBuT Marepuansl
Y aHAJIM3HUpYeT AJs
COCTaBJICHUS
HaY4HBIX 0030pOB,

Ilpumepnvie npuknaonvie 3a0a4u u 3a0aHuA
3agaua 1. [IpoBepuTs, nexar J1 TOUKU A(L 0; 1),

B(44:6) C(2:2:3) ; DU01417) 4 oo

IIJIOCKOCTH.




Nupukarop

Kon
JOCTUXKEHUS OneHouHbIE CpeCTBA
WHIAKATOpA
KOMIICTCHIIHU
nyOnuKanuii, 3anaua 2. [Ipu nocTpoeHuu BUCSUETO MOCTA YEPE3
OTYETOB peuky «Tuxas» U BBIICHEHUHU HAJC)KHOCTH COOPYKEHMUS,

CTYAEHTBI CTPOMOTPSIIA CTOJIKHYJIUCH C PEIICHUEM
CIEeAyroUIEr 3a0auu:

Tpoc, noiBeNIEHHBIN 3a IBa KOHIIAa HA OJIMHAKOBOU
BbICOTE, MMeeT (hopMy J1yru napadoisl. PaccTosHue
MeX/1y TOUKaMu KperuieHus paBHo 24 M. ['nyOuna
nporuda Tpoca Ha pacCTOSIHUU 3 M OT TOUYKU KpEIUIeHUs
paBHa 40 cm. OnpenenuTs TIIyOMHY poruda Tpoca
MocepeIMHEe MEeXIY KpeTIEeHUsIMU.

3agaua 3. Haiitu paboty cuiisl F=(25)
ANEKTPOCTATUYECKOTO MOJIS, 110 MePEMEIICHUIO

M, =(0; 4;2)

OJICKTPHUYCCKOTO 3apsja U3 TOYKH

M, =(4;7;4)

B TOUKY

. X—COSX

lim ——

3ananue 4. [lokaxkure, 4To TIpeaen *>* X +C0SX He MOKET
OBITH BRIUKCIICH O NTpaBuiy Jlonmuramns. Haiinure aToT

IpeJes JpYTUM CIIOCOOOM.

3amanue S. 3aBUCUMOCTb IIyTU OT BPEMEHHU MPU

NPSIMOJIMHEIHOM JIBUKCHUU TOYKH 33]1a€TCsl yPABHCHUEM
1 3 2

S=§t +2t°-3,roe S-nyrb BM, a t Bpems B C.

Brruucnure ee CKOpocTh M YCKOPSHHUE B MOMEHT

BpemeHu t=4c.

3anaua 6. B nmapke arrpakunonoB roposa N oaus u3
OTPE3KOB TPACKTOPUU JABHKEHUS MOE3/1a B
«AMEpPUKaHCKUX FOpKax» MpeJCTaBIseT co00i

s(t) = Asin(wt + ¢,)

CHUHYCOM]Y: ,Tne A, po i @ —

HN3BCCTHBIC YHCJIA.

OnpenenuTh yroJl HAKIOHA K TOPU30HTY ITOCETUTEIIS
aTTpakIroHa /[. B MOMEHT BpeMeHH 11 ero IBUKCHUS TI0
3TOMY OTpE3KY.

3ananue 7. [logymaiite, ¢ TOMOLIBIO CPEACTB KAKOTO
paszena MaTeMaTUKU MOKHO PELIUTH CIEAYIOLIYIO
3a/1a4y.




Nupukarop

Kon
TOCTHKEHUSI OueHouHbIE CpeCTBa

HWHJIMKaTopa
KOMITIETCHIIUU

«Jlns1 yOopKku CHera Ha ynuIax ropoja UCIoIb3yI0TCs
cHeroyoopouHsie MamuHbl. OHU pabOTaIOT B TCUCHHE
CBETJIOTO BPEMEHU CYTOK € 6 10 18 4yacoB ¢ MOCTOSIHHOM
cKopocThIo Yoopku cHera 400 (m3/a). U3MeHeHne oobeMa
CHera, BBINIA/IAIONIET0 Ha YIHIIBI TOPO/ia B TOPOJIE B

TCYCHUE CYTOK, MOXXHO OIMUCATh YPABHCHHUEM

ds 2

— =120 - 51 . S{I)

dt e — o6weM cHera (B M),
BBINABIIETO 3a BpeMs t (B yacax), 0 21 224. B momeHT
Bpemenn! = 0 ma ynumax ropoaa nexur 1000 m3 cuera.

VYcTaHOBHTE COOTBETCTBUE MEXY BpEMEHEM t 1

St
O6T)GMOM CHETa, JICKallcro Ha ynnuax ropona ( j . »

CocraBbpTe MaTEMaTUYECKYIO MOJEIb 3TOM 3a7a4d U
pemmuTe e€.

0) Ilopsiiok mMpoBeaeHUS MPOMEKYTOYHON ATTECTALNM, MOKA3ATEeJIH U KPUTEPHUHU
OlleHMBAHMUS:

[IpomexxyrouHas aTrecTamus IO JAUCHUILUIMHE «MaremMaTuka» BKIIOYAET TEOPETUYCCKUE
BOTIPOCHI, TIO3BOJISIFOIIIUE OLIEHUTh YPOBEHb YCBOCHHUSI O0YUYAIOIIUMUCS 3HAHUH, ¥ TIPAKTUYCCKUE
3aJJaHUsl, BBISIBJIAIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHHI U BIAICHUH, TPOBOIUTCS B popme
sk3amena (1 u 2 cemectp).

DK3aMeH Mo JAHHOU JUCLUILINHE IIPOBOJUTCA B YCTHOﬁ (bOpMC 110 3K3aMCHAalIlMOHHBIM 6I/IJ'ICT8.M,
KaXXJIbIM U3 KOTOPBIX BKIIHOYACT 2 TCOPCTUYCCKUX BOIIPOCA M JIBAa ITPAKTHYCCKUX 3adaHUA.

Iloka3arenu n KPUTCPHUHU OLICHUBAHUA JK3aMEHA:

— Ha OLCHKY  «OTJHUYIHO» - 06}7‘18.}0]_]_[1/1171051 JACMOHCTPUPYET BBICOKHI YPOBCHB
C(I)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ, BCECTOPOHHEE, CHUCTCMATHYCCKOC U I‘J'IY6OKOG 3HAaHUC
yqe6Horo MarepuraJa, CB060,I[H0 BBITIOJIHACT TPAKTUYCCKHUE 3aJaHUAd, CBO60,[[HO onepupyeT
3HAHUSAMU, YMCHUAMU, IIPUMCHACT UX B CUTyallUAX MOBBIIICHHON CIOKHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yJaOLUiiCcs TEeMOHCTPUPYET CPEeAHUN YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIMI1: OCHOBHBIE 3HAHHUSI, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCSI HE3HAUUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHUS NpPU aHAIUTHYECKUX OIEpalMsX, NEpeHOce 3HAHWM M yMEHMM Ha
HOBBIE, HECTAHIAPTHBIE CUTYALINH.

— Ha OLIEHKY «yAOBJIETBOPHUTEJIbHO» — OOYYaIOLIUIiCS JIEMOHCTPUPYET MOPOTOBBIM YpOBEHb
c(OPMHUPOBAHHOCTH KOMIETEHIUI: B X0JI€ KOHTPOJIBHBIX MEPOTIPUATUI JIOMYCKAIOTCS OLIMOKH,
MPOSIBISIETCS. OTCYTCTBHE OTCNIBHBIX 3HAHWM, YMEHHUH, HABBIKOB, OOYJArOIIUICS HCIBITHIBACT



SHAYUTCJIbHBIC 3aTPYAHCHUA IIPU ONCPUPOBAHUU 3HAHUAMHU W YMCHHAMU IIPU HUX IECPCHOCC HaA
HOBBIC CUTYallUH.

— Ha OLIEHKY «HEeYJAO0BJIETBOPUTEIbHO»— 00y4aroIIuiicss AEMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETHUYECKOTO MaTepualia, JOIyCKaeT CYHIECTBEHHBIE OIIMOKH, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3aJa4d WM HE MOKET MOKa3aTh 3HAHUS JaXKe Ha
YPOBHE BOCIPOM3BEACHUS U 00BSICHEHUS! HH(DOPMAIIHH.



