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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 1. Ne

3aB. kadenpoii I0.A. U3BekoB

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/ICITUPOBAHUS.

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 pe3y/IbTAaTe 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

AUCUUIIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

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

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-1 Cnocoben pemaTh 3amadu MpoGECCHOHATBHOM JEATEIbHOCTH, MPUMEHSSI METObI
MOJENUPOBAHUS, MATEMAaTHUYECKOTIO aHAIN3a, €CTECTBEHHOHAYYHbIE 1 OOLIEMH)KEHEPHbIE 3HAHUS

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAaydHblE 3aKOHBI W TMPHUHIMIBI MPH PELICHUU
IPAKTHYECKUX 3a]1a4

OIIK-1.2 Pemaer cranpaptHble mnpodeccHOHaNbHbIE 33aJadydl C MPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUN

OIIK-1.3 [Ipumensier MeToapl MOJCTUPOBAHUS M MAaTEMaTHYECKOTO aHalu3a Ul
pellIeHus 33/1a4 TEOPETUUECKOTO M MPHUKIIATHOTO XapaKTepa




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILIAHBI COCTABIISIET 7 3a4ETHBIX enuHHIl 252 akaj. 4acoB, B TOM

YHUCIIC:

— KoHTakTHas padora— 111,35 akaz. gacos:
— aynmuropHas — 105 aka. yacos;

— BHeayauTopHas — 6,35 akaJ. 4acos;

— camocTosTenbpHas pabota — 69,25 akaz. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOJITOTOBKA K 3K3aMeHy — /1,4 aka. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast s
o | KoHTaKTHAS pabora E 5 Dopma TEeKyILEro
=
5 B aKaJl. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) E R . P Kon
S & © | camocrosTenpHOM | ycrieBaeMOCTH U
JIACIUTUTAHBI 5 E = . | xommeTeHIMH
@) g £ paboThI MPOMEKYTOUHON
nab. | mpakr. | &
Jlek. =ar aTTecTaluu
3aH. 3aH. | QO &
1. Jluneiinas anrebpa
- H3y4YeHUe
TEOPETHYECKOr0
Mmarepuaa, -
1.1 Matpunpst u - BBITIOJIHEHHE | KOHCYJIbTUPOBAHUE,
OIIPEAETUTENH. UHIUBUAYAJIbHOT - IpOBEpKa ONK-1.1
eMCTBUS HA/l MATPHULIAMH. 0 JIOMAIIIHETO BBITIOJTHEHUS )
a P 4 8 |123 OMK-1.2,
Beruncnenne 3aaHus, WHIUBUAYAIBHOT'O OITK-1.3
OIIPEEIUTENS. - TECTUPOBaHUE JIOMAILITHETO '
OO0patHas Matpuia VIS 3aJlaHus,
CaMOKOHTPOJIS, - TECTUPOBaHUE
1 - HHTEPAKTUBHOE
TECTUPOBAHUE
- H3y4CHHUE
TEOPETUIECKOro
N KOHCYJIbTHPOBAaHHE,
1.2 Cucrembl JHUHEHHBIX MaTepuana,
anreOpamdecKux - BEITIOJTHEHUE - MpoBepKa
ABHCHII OMALIHERO BBINIOJIHEHHE OIIK-1.1,
P ’ 2 4 3 a JIOMAILIHETO OIlK-1.2,
CrniocoObI peleHus (TIpaKTHYECKOTO)
(TIpaKTHYECKOTO) OIlK-1.3
CJIAY. 3amanus Ha OI1
3aganus Ha OIT,
Uccnenosanue CJIAY. - IPOXOXKICHHE
- pe3yabTaT
MHTEPAKTUBHOTO
TECTUPOBAHUS
TECTHPOBAHUS
HWroro no pazneny 6 12 15,3
2. Beenenue B MaTeMaTHYeCKUN
aHaIM3
- IOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BeInosHeHue PI'P Iposepka
2.1 Mpenen
«[Ipemern. WH/IMBUYaJIbHbBIX OIIK-1.1,
TMIOCIIeI0BATETBHOCTH. .
Tpenen (yHKimm  onHof 1 4 8 12 | HempepbIBHOCTEY, 3aJIaHNH, OIIK-1.2,
P XH - COCTaBJIEHHE KOHCYJIbTALIUH 110 OIIK-1.3
nepeMeHHON .
y4eOHO# KapThl To|  pemreHuto PT'P
TeMe (KpaTkas
CHCTEMATH3AIIHS
U3Y4EHHOIO0).




- IOAT'OTOBKA K

MPAKTHIECKOM
p y IIposepka
SAATHIO, WHIMBUYATbHBIX
2.2 HenpepsiBHOCTD - BolnosnHeHue PI'P 3a;:[agm71 OIIK-1.1,
GyHKINH OIHOM 4 3 «IIpenen. ’ OIIK-1.2,
N KOHCYJIbTAIlUH T10
IIEPEMEHHON HenpeppIBHOCTBY, OIIK-1.3
COCTaBJICHHE peteniuio PTP.
. AKP .
yueOHOI KapThl 10
TeMe.
Wroro no pazgeny 12 15
3. JuddepenimansHoe
HcYHcIeHHe (YHKIUH OXHOM
TIePEMEHH O
CamocrosTenbHas
pabora ¢
JIUTEPATypOH —
3.1 3agaum, npuBOASIIE K KOHCIIEKT pa3zena
MOHATHIO  MPOU3BOTHOM. «3agaun,
Onpenenexue MPUBOASIINE K
MIPOU3BOTHOM KUK B TIOHSATHIO
P A by . [IpoBepxka
touke.  Juddepenunan, MPOU3BOIHONY, OIIK-1.1,
™ KOHCIICKTA.
ero TEOMETPHYECKHUM 4 6 - MMOJITOTOBKA K OIIK-1.2,
N KOHCYJIbTALl{H 110
cMmbIca ['eoMeTpudeckuil u MIPAKTUYECKOMY OIIK-1.3
o pewenuto PI'P
MEXaHNYECKHUit CMBICIT 3aHSTHIO,
npousBogHoi.  IlpaBuna - BeinonHeHue PI'P
muddepeHIupoBaHus U «[IpousBogHast
TabIMIa IPOU3BOIHBIX. Beruncnenuey,
- COCTaBJICHHE
yueOHOI KapThl
«IIpousBonHaANY.
- IOATOTOBKA K
MPAKTUIECKOMY
SAHSITHIO KOHCYJIbTalluM 1O
3.2 JIuddepenunpoanue ’ pewenuto PI'P,
- BoinonHenue PI'P
HESIBHO 3a/JaHHBIX, [Iposepxa PI'P
napamMeTpuIecKu «lIponssonHa. «IIpousBonHas OIIK-1.1,
SATAHHbIX byt 2/1,21 4 Beruucnenuey, BLI‘{I/ICHCHI/IC». OIlK-1.2,
i ’ - COCTaBJICHHE ’ OIlK-1.3
Jlorapudmuyeckoe N yueOHas Kapra
nuddepeHImpoBaHue Y4eOHOM KapTLI (TIpOEKT) 1o TeMe
P P ’ «IIpousBonHaY, P
3aImTa
- IOATOTOBKA K
3amure PI'P
- IOATOTOBKA K
3.3  IlpousBomubie U npaktuueckoMy | KoncynpTanuu no
nuddepeHIanbl BRICITUX 3aHATHIO, pemenuto PI'P.
TIOPSIIKOB. OcHoBHBIE - Bemmonunenue PI'P|  Ilposepka PI'P
TEOPEMBI «IpousBomHas «[IponsBonHas
nuddepeHITnaILHOTO BBICIINX BBICIITHX TTOPSKOB.
HCUNCIICHHS: TEOPEMBI TIOPSITKOB. [Mpunoxenust OIlK-1.1,
®depma, Poss, Jlarpanxka, 4 4 TTpunoxenus MIPOU3BOIHOI, OIlK-1.2,
Ko, ®opmyna Teiinopa. MIPOU3BOHOIY, yueOHas Kapra OIlK-1.3
dopmyna Tetinopa. - cocraByieHHe | (TPOEKT) MO TeMe —
IIpumenenne yueOHOM KapThl 3amura
IIPOM3BOIHBIX IIpH «IIpousBogHasny, AKP
BEIUNCIICHHH  TIPEIENIOB. -TIOJITOTOBKA K «[IpouzBogHas»,
Ipasuno Jlonurans. KOHTPOJIBHOI 3amura PI'P

pabore




- IOAT'OTOBKA K

HPaKTHIECKOM
3.4 UccnenoBanne P y
GyHKIMH ¢ [TOMOUIBIO SatiATHIO,
211?1,(; (bepeHIMATHHOTO - BBITIOJTHCHUE
p 13 IMposepxa /13
ncuncienus.  IlpusHakn
«IIpumenenue «IIpumenenune
3HAKOIIOCTOSTHCTBA, N N
HPOM3BOJHOM ISt | TIPOU3BOIHOM IS
BO3PACTaHUS M YOBIBaHUS,
UCCIIE0BAHUS HCCIIC/IOBaHUS
BBIIIYKJIOCTU ¥ BOTHYTOCTH . N OIIK-1.1,
1 2 6,8 (byHKIHIH 1 GyHKIHMH 1
(GYHKIMM Ha TIPOMEXKYTKE. OIIK-1.3
. HOCTPOCHUS HOCTPOCHUS
OKCTpeMyMBI  (DYHKIIUH.
rpadukoBy, rpauKoB»,
Haxoxnenne w
- cocraBienne | [Ipoepka ydaeOHOI
HaMMEHBIIIETo u N
N y4eOHOH KapThI KapThl
HauOOJIBIIEr0  3HAYEHUil
«IIpousBonHas
GYHKIMM Ha 3aMKHYTOM
HPH TIOCTPOCHUN
MIPOMEXYTKE.
rpaduxa
GbyHKIUN
HWroro no pazzneny 6 12/1,211| 20,8
Hroro 3a cemecTp 18 36/1,21 | 51,1 SK3aMEH
4. VHTerpajbHOE HCUUCICHUE
(GYHKIMY OIHOH ITepeMEeHHON
4.1 IlepBooOpazHas
GbyHKIuS. - IOZITOTOBKA K
HeonpeneneHHsIit HPaKTHYECKOMY
HHTETPaJl U er0 OCHOBHBIE 3aHATHIO,
CBOMCTBA. Tabnuna - BBIIIOJIHEHHE
HEOIPEAEICHHBIX nas3 - KoHcynbTanuu mo |  OINK-1.1,
HMHTErpajloB OT OCHOBHBIX 2 421 3 | «<Heonpenenennsl | pemenunto UJ13, OIIK-1.2,
9JIEMEHTapHBIX  (GYHKIUI. W MHTETpaI, - npoBepka UJ13 OIIK-1.3
OcCHOBHBIE METOIbI - COCTaBJICHHE
HMHTErpUpOBaHus. MeTobl yueOHOI KapThl
HETIOCPEACTBEHHOTO «Meroap!
HMHTETPUPOBAHMUSL. MHTETPUPOBAHUS»
WnTerpupoBanne 3amMeHoOit
- IOATOTOBKA K
MPAKTUIECKOM
4.2 OcHOBHBIE METOABI p Y
3aHATHIO,
HMHTETPUPOBAHMUSL.
VlHTerpupoBatie - BHIMIOJIHEHUE | - KOHCYJIbTalluH 110
FOHOMETOHYECKHX na3 pemrennto N/13, OIIK-1.1,
P P 2 4/11 2 | «Heonpenenennst | - mpoBepka W13, OIlK-1.2,
BBEIPAKECHUH. N .
W uHTEerpan», |- mpoBepka yueOnoi| OIIK-1.3
UnTerpupoBanune
- COCTaBJICHHE KapThl
HpPPaLHOHATBEHBIX .
N y4eOHO# KapThl
BBEIPAKECHU.
«Merozasl

HUHTErPUPOBAHUA»




4.3 OrmpeneneHHBII

- IOAT'OTOBKA K

WHTETpAJL 3anaua MPAKTHIECKOMY
BBIYUCIICHHS TLTOMIA T 3aHATHIO,
KPHUBOJIMHEHHON Tpanenun - BHITTOJTHEHUE
i apyrue 3ajJa4H, na3 - KOHCYJIbTALIUH T10
IIPUBOJAIINE K IIOHATHIO «Omnpenenennsiit | pemenuto U3,
OIPENENIEHHOT O UHTErpail v ero - nposepka UJ13,
HHTErpana. Dopmyna TIPUIIOKCHUS», - IpOBEpKa
N OIIK-1.1,
Hrrotona-JleliOuuna. 6/31 - KOHCIIEKTa OIK-1.2
CBoJicTBa OIPENENEHHOTO CaMOCTOATEIILHOE «CBoiicTBa OIK 1' 3’
UHTerpana. U3ydeHHE HECOOCTBEHHBIX '
CymecTBoBanue JIUTEPATYpPhI: UHTETPaoB.
epBOOOpa3HOi KOHCIIEKT ITpusnaku
HETIPEPbIBHON  (YHKIIMU. «CBoiicTBa CXOIUMOCTH»
3amMeHa TepeMeHHOH u HECOOCTBEHHBIX
MHTETPUPOBAHUEC hi(s) UHTETPaJIOB.
yactaM. HecoOcTBeHHbIE IlpuzHaku
MHTETPABI. IpusHaku CXOZMMOCTIY
Wroro no pazneny 14/611
5. DseMeHTbl  BEKTOpHOH
anreOpsl W aHAJIMTHYECKOH
TeOMETPHH
- IOTOTOBKA K
MPAKTHIECKOM
5.1 TlonsTue BekToOpa. p y [IpoBepxka
3aHSTHIO,
CkansipHOe, BEKTOpHOE U WHIWBUIYAJIBHBIX OIlK-1.1,
- BeinonHenue PI'P o
CMEIIAHHOE [TPOU3BE/ICHUE 2/11 3aJaHUH, OIIK-1.2,
«BexropHas
BEeKTOpOB. [IprMeHeHHe K KOHCYJIbTAIIUH 110 OIlK-1.3
anrebpa u
BBIYUCIICHUSIM. peutenuto PI'P
aHaJIUTHYECKast
T€OMETPUS»
- IOATOTOBKA K
MPAKTUIECKOMY
3aHATHIO,
- BoinonHenue PI'P
5.2 AHanuTHyeckas «BekropHast [poBepka
reOMETpUs Ha IUIOCKOCTH. anrebpa u WH/IMBU/TYaJIbHBIX OIlK-1.1,
Amnanurnyeckas 8/3U aHAJIUTHYECKast 3a7aHui, OIlK-1.2,
reoMeTpus B TEOMETPHUSD» KOHCYJIbTAIIUH 110 OIlK-1.3
MIPOCTPAHCTBE. - COCTaBJIEHUE peutenuto PI'P
yueOHOI KapThl 0
Teme (KpaTkas
cHCTeMaTU3aIus
HU3Y4YCHHOIO0).
Wroro no pazaeny 10/41
6. Kiaccuueckas  Teopus
BEpPOSTHOCTEN
- IOATOTOBKA K
MPAKTHIECKOM
6.1 S EMCHTEL p SAHSITIIO Y koHcynpTHpOoBanue | OIIK-1.1,
) 421 ’ o peuienuto PT'P, OIlK-1.2,
KOMOWHATOPHUKH. - Bemmonuenue PI'P
- MpoBepKa OIlK-1.3
«Teopust

BEPOSTHOCTEN»

BeInojiHeHus1 PI'P




6.2 Knaccnueckoe

TIOHSITHE BEPOSITHOCTH.
Crnydaiinble COOBITHS.
- MOATOTOBKA K
OCHOBHBIE TTOHSITHSI.
., MPAKTHIECKOM -
Aurebpa COOBITUI. p Y
3aHATHIO, KOHCYJIbTHPOBAHUE
Knaccuueckoe,
- peinonienne PI'P| mo pemenuto PI'P,
TeOMETPHIECKOC u
«Teopus - IpOBEPKaA
CTATHCTITICCKOE BeposTHOCTENW» | BbImonHeHust PI'P OIIK-1.1,
ornpe/eNeHus 3 6/1,6U1 | 3,15 P i OIIK-1.2,
- MOATOTOBKAa K | - TECTUPOBAHHUE IO
BEPOATHOCTHU. OIIK-1.3
TECTHUPOBAHUIO 110 Teme
AxcroMaTrka TEOpUH "
o TEME Krnaccuueckas
BeposTHOCTeH.  TeopeMsl "
Knaccudeckas Teopust
CIIOXCHHSI M YMHOXKCHUSI. -
Teopust BEPOSTHOCTEH
VcnoBHass ~ BEpOSITHOCTB. o
o BEPOSATHOCTEH
®opmyna TIOJTHOM
BEPOSITHOCTH U (opmyna
Baiieca. Cxema bepnyiu,
Uroro no pazneny 5 10/3,61 | 5,15
HUroro 3a cemectp 17 34/13,61| 18,15 JK3aMeH
70/14,8
Htoro mno gUCLUIUIMHE 35 "~ 169,25 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 JIOTUKE, OCYHICCTBIIACMOC NPCUMYIICCTBCHHO 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€MHOI\/'I 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 HaydHOTO
WCCIIeIOBAaHMUS  (JIOKA3aTeIbCTBO AKTYaIbHOCTH TEMBI, OTpEACICHNE HAyJIHOH TMpOOIeMBl,
npenMera M O0bEKTa HCCIeAOBaHMsS, Liefiell M 3agad, METOJOB, MCTOYHUKOB, BBIABM)KEHUE
TUTIOTE3bI, 0000IIEHNE PE3yNbTaTOB, BBHIBOJBI, 0003HAYECHUE HOBBIX MpobieM). PesymbraTom
sBIeTCs yueOHas KapTa [10 MOIYIIO Hallei 00pa3oBaTeIbHOM MPOrpaMMBI.

TBOpUECKUI TPOEKT, MPEANOAraAIOIINI 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 HeopMaIbHO, KpaCOUHO 0(OPMIICHHAS; BUICOPOJIHK «S Haydy Bac pemars ...» 1 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, HAKOHEIL], TPE3EHTALIU 10 MPAKTUYECKOMY MPUIIOKEHHIO).

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

TEXHUYECKUX CpPEICTB paboThl ¢ uHpopmanuend (MHGOPMAIMOHHYIO Cpeay 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-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUITHHBI (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:
10 TIOJIITHCKE.

2. Maremaruka : yueonoe nmoco6ue / 0. M. Jlanwmios, JI. H. XKyp6enko, I'. A. HukonoBa
[u mp.] ; mox pex. JI. H. XKypbenko, 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. MI0JIb30BATENEH.

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 odecnnieuenne u MaTepHeT-pecypcehi:

IIporpamMmmHoOe o0ecnieyeHue

HaumenoBanue N
1o Ne norosopa Cpox neiicTBUS JTUIICH3UU

MS Office 2007 |\, 135 1 17.09.2007 BecCpOTHO
Professional

7Zip c¢B0001HO pacrpocTpansemoe [10 0ECCPOUHO

FAR Manager cB000THO pacnpoctpansemoe [10 0EeCCPOYHO
Bpaysep Yandex |cBoGoamo pacmnpoctpansemoe I1O 06eccpoyHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
HazBanwme kypca Cchlika

Harnmonansnas UH(HOPMAITMOHHO-aHAIUTUYECKAS URL:

cucrtemMa — PocCUMCKUM MHIEKC HAaYYHOI'0O TUTUPOBAHU

(PUHLI) https://elibrary.ru/project_risc.asp




[TouckoBas cucrema Akanemus Google
(Google Scholar)
Wndopmanmonnas cucrema - Eaunoe
OKHO J0CTyHa K HMH(DOPMAIMOHHBIM
Poccniickas I'ocynapcrBennas
oubnmmoreka. Karamoru
DNEeKTPOHHBIE PECYpPChl OHOIMOTEKU
MI'TVY um. .. HocoBa
MexnayHapoanass — pedepaTuBHas U
MOJHOTEKCTOBAs  clpaBoyHas 0Oasa
MexnyHapoaHas 6aza
OJIHOTEKCTOBBIX KYPHAJIOB _Springer
Mexnaynapoanas pedeparuBHas 0aza
JJAHHBIX 10 YHUCTOM W TPHUKIAJTHOMN
9 MaTepuajbHO-TeXHHYeCKOe o0ecnedeHue TUCIHIIHHBI (MOIYJIs1)

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

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

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

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

http://scopus.com

http://link.springer.com/

http://zbmath.org/

MatepuaibHO-TeXHHYECKOE 00eCIIeYeHUEe TUCITUTUTMHEI BKITFOUAET:

MatepuanbHO-TeXHHYECKOE 00eCIIeYeHUEe TUCITUTUTMHEI BKITFOUAET:

Y4eOHbIC ayAUTOPUH JUIS IIPOBEIACHHS 3aHATHN JICKITMOHHOTO THITA.

Jlocka, MylIbTUMEANIHBIN TPOEKTOP, IKPaH.

Y4eOHBIC ayTUTOPWUU IS TPOBEACHHS J1aOOpAaTOPHBIX 3aHATHH, TPYIIOBBIX U
WHIMBUAYATBHBIX KOHCYJIBTAIAN, TEKYIIETO KOHTPOJIS ¥ POMEKYTOIHON aTTECTAITHH.

Iepconansubie KoMbioTEpHI ¢ makeTomM MS Office, Beixogom B IHTEpHET 1 ¢ AOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPey YHUBEPCUTETA.

Kowmmnekc TecToBBIX 3alaHuUi [ MpOBeNEHUs pPyOeKHOTro U MPOMENKYTOYHOIO
KOHTPOJISL.

[TomeneHus aJ1st CaMOCTOATENLHON pabOThl 00yJaIOIIUXCS.

Iepconansubie KoMbioTepsI ¢ makeTomM MS Office, Beixogom B IHTEpHET 1 ¢ AOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA.

[lomemienus pans  XpaHeHUss U OPO(UIAKTUYECKOTO OOCIY)KHMBaHHS y4eOHOIO
000pyI0BaHUA.

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



INPUJIOKEHUE 1
Y4eOHO-MeTOANYECKOE 0O0ecTiedeHHe CaMOCTOSITeIbHOM PadoThl 00y4arouxcst

lMpumepHbie aydumopHble KOHMpobHbie pabomol (AKP):

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

1. BblYHCIUTD ONPEAETUTEIH:

5 —2 1 3 1
a) ; 0) .
3 2 -1 2 2

3 -2 5

X +3x, +x,=0
2. Pemmts cucremy ypaBHeHui metonoM Kpamepa: ) _ X, + 2x, + 2x, =3
3x, —2x, +5x, =2
(-1 2 _(5 -2 .
3. JlaHbl MaTpUIlbl A= u B= . Haiinure matputy A-B.
7 -3 3 2

4. Jamtouun A(-1-10),B(316), C(0;12), D(6:4,7). Haiiure:
a) KOOPIWHATHI BEKTOPOB 64 1 (TB;
0) ckayspHOE IPOU3BEACHUE 64 63 U YToJl MEXy BEKTOpaMu 54 u FB;

e

B) Bekroproe npomsseneane BD x CD ;
r) 00béM mupamuasl ABCD;
) ypaBHenue npsimoii AC .

AKP Ne2 «[pedenbi»

1. Boiuncamte npeaensi:

3 2 . (x=7)(x-3)(x—-4
1 iim X 42r3x + 2X 3 1im ( Z( . )( ) 5 tg7x
x>2 X°—X—-6 noe BXT — X7 +11 x>-2 (X + 2)
1.4 . 1
2. lim(1—4x)> 4. lim xctg5x 6. lim 3*1
x—0 x=0 x—1-0
2. UccnepoBaTb Ha HENPEPbIBHOCTb GYHKLUMIO
X—3€Cm y -
f(x) ={
5% ecau x>0
AKP No3 «[pou3eodHasn»
1. Hanaute nepByto NPOMN3BOAHYIO OT  QYHKLMIA:
— — 2 — 2 —
a) X =v1-25t%, 6) Y =X-C0S3X, ¢ yzw_gmgzmg
y = arccosbt + 7, X“+2x+1

h Y= 5% _ arctg(4x? + 3x)_



2. CocTaBbTe ypaBHeHusa KacaTenbHoi K kpueoi XY =4 B touke Xo =1.
[2
3. Bbluncaute npubmmkento Y =VX°+8  npu X =109

. cos4x-1
4, Bblumncnnte npegen no npasuay Slonutana lim

e 1f

AKP Ne5 «CnyyaliHblie cobbimusa»

1. No muweHn npomnssoauTca TpU BbicTpena. Paccmatpuatotca cobbitna A, B, C — nonagaHue npu

nepBoM, BTOPOM M TPETbeM BbiCTpenax. YTo 03HayatoT cobbiTuA A+B+C,AB+ C?

2. B ypHe 12 wapos. Cpean 3Tmx Wwapos 3 6enbix U 9 yepHbIX. KakoBa BEPOATHOCTb TOFO, YTO HayAauy

BbIHYTbIM LWap OKaxeTca 6enbim?

3. B paauocTygum Tpu MMKpodoHa. s Kaxaoro M3 nepsbix AByX MUKPODOHOB BEPOATHOCTb TOTO, YTO
OH BKJ/IIOYEH B AaHHbII MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTM BepOSTHOCTb TOrO, YTO B

[aHHbI MOMEHT BK/IHOYEHbI 2 MUKPOGDOHa.

4. B npopaxe nmetotca 6esble 1 KopUYHEBble AKLA B COOTHOLWEHUM 2:3, npuyem npoms3soacTso 60%
6enbix U 71% KopuYHeBbIX AWL, AATUPYETCA AHEM, MPEALWEeCcTBYOLWMM AHIO NPOAAXKM, @ OCTa/ibHble
aua patupytotca 6onee paHHMMKM ymcnamu. MNoKynaTeNb 3aKasblBaeT AlUa, AaTUPYEMble AHEM,
npeawecTBYOWMM AHIO NPOAAXKM, HE3ABMCMMO OT UX LiBeTa. KakoBa BEPOATHOCTb TOrO, YTO emy

NpoAaayT peweTky 6enbix AnL?

5. an60p COCTOUT U3 NATU Y3208, Ka)K,D,bIVI M3 KOTOPbIX MOXeT BbINTN U3 CTpoA B TedeHwme roga C

BepoATHOCTbIO 0,1. KakoBa BEPOATHOCTb TOTO, YTO B TEYEHME ro4a BbIAAYT M3 CTPOA POBHO 2 y3/1a?

MpumepHobie uHOueudyanbHble domawHue 3adaHus (M43):

na3 Nel «Mampuyol. Onpedeaumenu. C/IAY»

3adaHue opopmaeHo 8 sude UHMepPAKMUBHO20 mecma 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). - 336YP. - ISBN 978-5-9967-1000-3

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

na3 Ne2 «lpumeHeHue npou3eodHoii 01 uccanedosaHus pyHKyuii»
3x )
X2 +9
2. MNoctpoiite rpaduK GyHKLMK C MOMOLLbIO MPOU3BOAHON NepBoro nopagka y=-—x>—3x> +9x+11.

1. Haiigute NPOMEKYTKM MOHOTOHHOCTU U SKCTPEMYMbI GYHKLMN  y =

3. Haigute NPpOMEKYTKM BbINYKAOCTU, BOTHYTOCTU U TOUKU nepernba dyHKkummn  y =2x —33/x° .
3

. . X
4. HaitauTe acMMNTOTbI M NOCTPOITE CXEMATUYHO rPAdUK PYHKLMN y=—— .
(x+1)
o x? —3x+3
5. MNposeauTe NonHoOe nccneaosBaHne GyHKLUMM U NOCTPONTE rpaduk y— 2 — 92+ 3,
x—1

6. [poBeguTe NnosHoe nccnegoBaHne GyHKUMM M NOCTPoITe rpaduK


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

7. Hanpgute Hanbonbluee U HanMmeHbLLee 3Ha4YeHNA GyHKLUUK yzgx+i_15 Ha oTpe3ske [}. 2}.
x? 2’

U3 Ne3 «HeonpedeneHHblii uHmezpan»

BbluMCINTb HeonpeaeneHHble MHTerpasbl

1-J L—%J&de ZJ[ 2 L ]dx

3Vx 3+X2_2\/x2—3
3
CEE M in? x
27X sin(zx—lj >
5
2x-1
5. [ x(3x2+1) dx 6. | —2 =
j ( ) Ix2+2x+10

7. lel—exexdx 8. j 4x+3 dx,

(x-2)°
- dx
9. xe ~*dx, 10. —
I J‘x(xz +1)
dx dx
11. 12. AT
I&+3x+2i/§’ jcosxsinsx
dx
13 j
(X+DVx? +2x-1.

U3 No4 «OnpeodeneHHbIli uHMe2pan U e2o rnpunoxeHus»

2 V4
, 1 .
1. _!'(x +F)dx. 2. !Insm xdx

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. BblYNCAUTD AVHY AYTY KPUBOWM, 3a4aHHOMN YpaBHEHNEM

1) y=Inx, V3 <x<A15.

3p/4
s

2) p=3e —m/2<p<7rx/2



_ Lt ;
3) x—e(cost+s?nt), T/2<t< .
x=e'(cost—sint),

4. Bblunmcnutb ob6bem Tesia, 06pasoBaHHOroO BpalleHnem BoKpyr ocu Oy durypbl, orpaHUYeHHOM

rpapuKkamm GyHKUMN X =3 — y2 , X= y2 +1

lpumepHbie sapuaHmMesl pacyemHo-2paguyeckux pabom (PrP):
PrP Nel « lMpeden. HenpepbieHOCMb»

6. Hangute npenenbl GyHKUMIA:

1) 1im x(x? +2x—l), 2) lim (X=2)(X* +2x+2) ’ 3) Jim 2-J5-x ,
x>0 x—1 x->2 x> —5Xx+6 o1 3-8+ X
oy 8+15x
4 . S|nE.In(1+4x). 5) lim 3 1 . 6 lim 5x -1
i —=———" il x—4 x*-16) oo\ 5X+6)

X arctg5
6

7. WUccnepyite GyHKUMIO Ha HENPEPLIBHOCTb, BbIACHUTE XapaKTep TOYEK Pas3pbiBa, CAeNaNTe YepTexK
rpaduka GyHKLMMU

_L, X<1,

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

PrP Ne2 «[pou3eodHas. BoivucneHue»

1. Haittn nponsBoaHble 1 guddepeHLmManbl NepBoro nopsaaka

1) y:7cosx,
5x +1

2) y=(2+5x)* —3cos7x,
7 .
3)y :§—4x-arcsmx,

4) y=(cosx)".



2. HaitTn nponssoaHyto GpYHKLMM, 334aHHON HEABHO e’ —5xe* —2xy +11=0.

y o X =3cost — 5,
3.HainTtn nponsBogHyo GYHKLMM, 334aHHON NapameTpuUYecKkm
y =4t° +5.
4. HaliTu npon3BOAHble NEPBOro nopaaka GyHKunm y = x’e?"

PIP Ne3 «llpou3eodHasa ebicuiux nopAoKos. NpunoxceHUsa npou3eo0Hoi»

2 x=3t -t
1. Hangure ﬂ n d”y byHKUM: a) ) 6) y:S&.
dx y=3t*;

dx?

- 2 o
2. a) HanuwwTe ypaBHeHWe KacaTenbHoOW K napabone y = X° —4X + 2 B Touke c abcumccoit

X, = 0. Nocrpoiite rpaduk 1 KacatenbHyto.

6) HanuwuTe ypaBHEHME KacaTebHOM K KpMBOi X + y2 —4x+2y—-164=0 BeeTouKe C

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

3. HaVIAMTe Hanbobliee U HAaMMeHbLLee 3HaYeHUs CbYHKLI,MM Ha 3aaHHOM OTpe3Ke

f(x)=2x>—6x2 —18x+7 xel[-2;2].
1
4. Uccnepyinte GyHKUMIO Y = g X® —2%? Ha 3KCTPeMyM 1 NOCTPOITE ee CXeMaTUYECKMIi TPadUK.

(x-1)>

5. MposeauTe NonHoOe UccneaoBaHME U NOCTPOWTE rPaduK PYHKUMM Y = -
X

6. Bbluncante npegensl, UCNoAb3yA Npasuio Jlonutans:

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

6) lim x-In(eX —1).

X—>+0



7. 3aBUCUMMOCTb NYTU OT BPpEMEHMU NPU NPAMOANHEAHOM ABUKEHUN TOUYKU 3343E€TCA YPAaBHEHNEM
1

s==-t*+2t>-3,rme S —nybBM,a I — Bpemsa B C. BbIUMCUTE ee CKOPOCTb U YCKOPEHUE B

MOMEHT BpeMeHU t =4c.

PrP Ne4 «4acmHoie npou3eodHbie»

2 2
1. Haintn obnactb onpegeneHma pyHKUMN 7 = In(lx—y)
-y

2. Halt'T1 3HaYeHMA YacCTHbIX NPOU3BOAHbIX GYHKLUMI B 3a4aHHOM TOUKE:
1
A z=x" (1) B) z=In(Vx+.y) (L1).

2

U ecnn U=Xy+sin(X+Yy).

X2

3. Hantu

4. BblYMCANTb NPUBANMKEHHO \/5-80'02 +2,03%

PrP Ne8 «Teopus seposmHocmeii»

1. TIpousBoauTcs 5 BBICTPETIOB M0 pPe3epBYapy C FOPIOYNM, IPUUEM PE3EpPBYap MOCie MEPBOTO
MOTa/IaHUs B HETO BOCILIAMEHSIETCS, a IOCIIe BTOPOTO MOMaIaHus B HErO — B3PHIBACTCS.
BeposTHOCTS NOMaanus B pe3epByap Npu KaxxaoM BeicTpene paBHa 0,3. Haiitu
BEPOSITHOCTH TOTO, UTO pe3epByap OyIeT MOJ0XIKEH, HO He B30PBETCS.

2. B cembe Tpoe neTeil: 2 ManbuuKa u AeBoYka. JleTu urparot Ha KyxHe. BepositTHOCTh TOTO,
YTO MaJbUUKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mst neBouku — 0,4.
Haiitu BepossTHOCTH TOTO, YTO TIOCY/Ia OyAeT pa3ouTa.

3. Cama nmomnajaer B MUILIEHb IIPH OJHOM BBICTpelie ¢ BeposiTHOCThIO 0,8, Mara — ¢
BeposATHOcThIO 0,7, a [1ama — ¢ BepositTHOCTBIO 0,75. Cara BeicTpenun 2 pasza, Marma — 3
pasa, [Tama — 1 pa3, mocine yero B MUIIEHH ObUIO OOHApYkKeHO 0/1HO oTBepcTHe. KakoBa
BEPOSITHOCTh TOTO, YTO B MMILIEHb Nonana Mamma?

4. Pa3pLIB CBA3M TIMPOUCXOAUT B OJHOM U3 3BCHLCB TCHC(bOHHOFO KaOes. MOHTép
NOCJICAOBATCIIbHO ITPOBEPACT 3BCHbA, O6H3py>KI/IBaSI MCCTO pasphbiBa. CocTaBuTh
pdaa pacnpeaciCeHusd 4Yuciia 06CJ'ICIIOB8.HHBIX 3BCHBCB, CCJIIM BCPOATHOCTHL pPa3phbiBa
UL KaXXA0ro 3BCHA IIOCTOSSHHA W paBHA P.



MNPUJIOKEHHUE 2

OIIeHO'leIe cpeacrea JJid NIpOBEICHU S HpOMe)l(yTO'{HOﬁ aTrecranum

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA

l'lpOMe)KyTO‘lHOﬁ aTrrecranmmn.:

Kon
WHOUKAaTOpa

HNupukarop
JOCTHXXCHUA
KOMIICTCHIIUHN

OneHouHbIE CpescTBa

3HaHUA

OIIK-1 - CriocobeH pemiath 3aa4u TpoGeCCUHOHATBHON AEITEIbHOCTH, PUMEHSISI METOIbI
MOJICITUPOBAHUS, MATEMAaTHIECKOTO aHAIIN3a, €CTECTBEHHOHAYYHBIC ¥ OOIICHHKCHEPHBIC

OIlK-1.1

Hcnons3yer
€CTCCTBCHHOHAYYHBIC
3aKOHBI U MPHUHIIUIIBI
IIPHU pELICHUH
MMPAaKTUYCCKUX 3a1a4

Teopernyeckue BONpockHI IK3aMEHOB
1 Kypc 3uMHsAs ceccusi (IK3aMeH)

1. Marpuusl u neictBus Haa HUMU. CBOMCTBA AEHCTBHI
HaJ| MaTPHUIIAMHU.

2. Ompenenurenu | u |l mopsakoB. Onpenenurenu N
MopsiJIKa U UX CBOMCTBA.

3. CucremMbl JHMHEHHBIX alreOpavecKux ypaBHEHUU

(CJIAY) u ux 3anmuch B MAaTPUYHOM BHJIC.

OOpaTHas MaTpulia U €€ BbIYHUCIICHHE.

Pemienus CJIAY MatpuuHbIM METOIOM.

®opmynbsl Kpamepa

[Ipenen dynkuuu B Touke. [Ipenen ¢pyHkuu B

6eckoHeyHOCTU. OHOCTOPOHHUE MPEIEIBI.

8. beckoneuHo Masble U OeCKOHEUHO OOJIbIINE
byHKIMH, CBSI3b MEXTy HUMU. CBOHCTBAa OECKOHEYHO
ManbIX QyHKIUH.

9. Teopemsl o penenax. PackpeiTue
HEOIPEIEeIEHHOCTEM.

10. 3ameyarebHbIE MTPEAECIIbI.

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

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

13.IIpousBoaHas GyHKINU, €€ TEOMETPUUECKUN U
buznyecKuit CMBICT.

14. YpaBHEHHUs KacaTeJIbHOW U HOPMAJIA K KPUBOM.
JuddepenunpyemMocTs GYHKIUH B TOUKE.

15. [Ipou3BoiHAsE CyMMBI, pa3HOCTH, TPOU3BEIACHUS,
gacTHOTO GyHKIMA. [Ipou3BoIHAS CIIOKHOH U
o0OpartHO (HyHKUIUH.

16. ludpepenupoBanre HESBHBIX U MapaMeTPUIECKU
3agaHHbIX GyHKuui. Jlorapudmuyeckoe
mddepeHnrpoBanue.

~N @ 0~




Kon
WHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHble CpecTBa

17.I1pon3BOIHBIE BBICIINX MOPSIKOB.

18. Inddepennman pynkiun. ['eomeTpudeckuii CMbICI
maddepennnana. OCHOBHBIE TEOPEMBI O
muddepeHnnanax.

19. ITIpumenenue quddepeHimana K mpuoIMKeHHBIM
BBIYHCIICHUSIM.

20. OcHoBHBIE TeopeMbl TudhepeHInanTbHOTO
ucumncinenus: Pomrs, Jlarpanxa u Komm.

21.IIpaBwito Jlonurans.

22.Yci10BUSI MOHOTOHHOCTH (PYHKIIMNA. DKCTPEMYMBbI
bynkuii. Heo6xoaumMoe u 10CTaToYHOE YCIOBUS
JKCTpeMyMa QYHKIIMH.

23. Haubonpuiee n HauMeHblee 3Ha4eHUs QyHKIIUU Ha
OTpE3Ke.

24. BeimykiiocTs rpaduka pyHkiuu. Touku neperuoa.
Heobxonumoe u joctaTouHOe yCIoBUS TOUEK
neperuoa.

25. AcuMnTOTHI Tpaduka QyHKIIUH.

1 Kypc JeTHss ceccusi (IK3aMeH)

1. CkansipHOoe MpOU3BEIEHUE IBYX BEKTOPOB M €ro

CBOMCTBA.

2. BekropHoe mpou3BeneHUE IBYX BEKTOPOB U €ro

CBOMCTBA.

3. CmemnranHoe mnpousBeleHHE TPEX BEKTOPOB M €ro

CBOMCTBA.

4. OcHoBHAasg naes aHAJUTUYIECKOMN reomMCcTpun,

IMPUMEHCHUEC BEKTOPHBIX HpOH3BC,HCHHI>'I.

5. Ilpsimasg Ha mIOCKOCTH. PaznuyHble BUAbl YpaBHEHUH

HpHMOﬁ Ha IIJIOCKOCTH.

6. Yron MCKAY IIPAMBIMHA Ha IIJIOCKOCTH. Paccrosnue ot

TOYKH OO Hp}IMOﬁ Ha IIJIOCKOCTH.

7. llmockocts B IIpOCTPAaHCTBC. Paznmuunbie  BUABI

ypaBHeHI/Iﬁ IIJNIOCKOCTH B IIPOCTPAHCTBCE.

8. VYron MCKAY INIOCKOCTAMMU. PaccrosHue oT TOYKH 710

IIJIOCKOCTH.

9. Ilpamas B mpocrpaHcTBe. PaznmuuHble  BHUJBI

YpaBHEHUH IIPSIMOM B IIPOCTPAHCTBE.
10. B3auMHOE pacIONOKEHUE IIJIOCKOCTH U IPSIMOW B
IIPOCTPAHCTBE.
11. TlepBooOpa3nas. HeompeneneHHbII MHTErpan U €ro
cBoiicTBa. Tabmuiia OCHOBHBIX HHTETPAJIOB.

12. OCHOBHEIE METO/bI HHTCTPpUPOBAHUA: 3aMCHa

HCpCMCHHOfI U UHTCTPUPOBAHUC 110 YACTAM.

13. OnpezeneHHbI UHTEerpall KaK Mpeaen UHTETrpalbHON

CYMMBI, €I0 CBOICTBA.

14. ®opmyna Hetotona — Jleli6auna. OCHOBHBIE CBOMCTBA

ONPCACIICHHOI'O MHTCTpajia.




Kon
WHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHble CpecTBa

15. BbluuciieHue OIpeAeseHHOro0 UHTerpaia (3aMeHa
NEePEMEHHON,  WMHTETPUPOBAHUE IO  YACTSIM).
WHTerpupoBaHrne 4YEeTHBIX M HEYETHBIX (YHKIUN B
CUMMETPUYHBIX NIpesesax.

16. HecoOGcTBEHHbBIE MHTETPAIBI.

17. l'eomerpuueckne ©  (QU3HYECKHE  MPHUIIOKCHHUS
OTIPEIeJIEHHOT0 UHTErpaJa.

18. DyieMEeHTHI KOMOMHAaTOPUKH: IIEPECTaHOBKHU,
pa3MelieHus], CoueTaHusl.

19. OcHOBHBIE TIOHSTHUS TEOpUH BEPOSITHOCTEH:
UCIIBITaHUE, COOBITHE, BEPOATHOCTH COOBITHSI.

20. JleticTBus Haj cOOBITUSAMU. ANredpa COOBITHIA.

21. TeopeMmsl CIOXKEHUS U YMHOKEHHSI BEPOATHOCTEN.

22. BepoATHOCTH MOSBIEHUS XOTsI ObI OJJHOTO COOBITHSI.

23. ®opmyna nosHOM BeposiTHOCTU U popmyina baiieca.

24. Cxema bepnyu, dbopmyna bepnymm,
HaWBEPOSTHEUINIEE YHCIIO TOSIBJICHUN COObITHS A B
cxeme bepnysu.

25. Ilpubnmxennsie Gopmynsl B cxeme bepHyiu.

OIIK-1.2

Pemaer ctanmapTHbie

npodeccCruoHaIbHBIC
3a/1auu
IpPUMEHEHUEM
OOLIEMHKEHEPHBIX
3HAHUM

C

Hpumepubte npakmuuieckue 3a0aHus 01 IK3AMEHOE.

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

{2 59 (5 )

2. Pemnth cucteMbl TMHEHHBIX anredpandecKux
ypaBHeHuit o gopmynam Kpamepa, MaTpruuHbIM
MeToI0M, MeToioM ["aycca:

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

3. JlaHbI KOOPAWHATHI BEPIUIMH MHUPAMU/IbI A1A2A3A4

A(136), A(221), A (-10;1), A,(—4;6,-3).

Haiitu: 1) nnuny pebpa ALAZ, 2) yroma Mexnuy
pebpamu Ak, u ALA“;

3) yron mexay pedbpom Ah g I'PaHbIo Ai’/'\2A3; 4)

TUIONIA/Ib TPAHU A1A2A3, 5) o0BbeM mUpaMUIbIL.

4. B tpeyronwsnuke c BepmmHamu A(2,1), B(5,3), C(-
6,5) HaliTU ITIMHY BBICOTHI U3 BEPUIMHBI A.




Kon
WHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHble CpecTBa

5. Hamucarb kaHOHMYECKHE U TApaMETPUUECKUE
YpaBHEHUS MPAMOM, MPOXOASUIEH YEPE3 TOUKH
M(2,1,-1) u K(3,3,-1).

6. CocraBuUTh ypaBHEHUE IUIOCKOCTH, TPOXOISIICH
yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3arb, 4TO MPSMbIE TAPATLIICITbHBI:

{x+y—z:0
X+2 y-1 1z
1 4 (X—y-52-8=0

8. Beruncnute npeaensl:

a) lim 1+4x-x* .6) lim 3x-arcsin2x
x-o X + 3X% + 2X* X0 COSX — COS° X

lim 2x— \/7

Xx—3 X — 3

2
9. Haiinure % it QyHKUUN: a) ) = eM
X

X =ctg2t,
y = In(sin 2t)

10. Boraucuts:  (1—i)”.

11. Haiitu Heonpeien€HHBIA HHTETPA: a)

Isme cos 5xdx , 0) J'il COSX_ 4x B) j(2X+5)-eXdX.
(x=sinx)’

. 6)

V20
_[ xdx .
2 \/xz +5

13. Haiitu muomans Gurypsl, OrpaHUYeHHOU

12. Beiuucinute onpeaeneHHbIA HHTETpal

JIMHUSIMU: X =4, y2 =4xX.

14. Tlpu ngocraBke ¢ 3aBoga Ha ©Oazy 1000
PaavONPUEMHUKOB, y 55 BBIIUIA U3 CTPOs J1aMIibl. Haltu
BEPOSATHOCTH TOTO, YTO B3SATHIN Hayaauy MPUEMHUK OyaeT
VICIIPaBHBIM.

15. IIpuHuMaeM BEpOSTHOCTH POXKAECHUS MaJIbuUKa U
JI€BOYKU paBHBIMU. HaliTu BEpOATHOCTH TOTO, YTO CpPEIU

10 HOBOPOXKAEHHBIX 6 OKAXKYTCS MATbYMKAMU.

OIIK-1.3

HpI/IMeHHeT MCETOJBI
MOJCIUPOBAHUA U
MaT€eMaTUu4CCKOIro

Ilpumepnvie npuknaonvie 3a0a4u u 3a0aHUA




Nupukarop

Kon
JNOCTHKEHUS OneHo4Hble cpeacTBa
MHIMKATOpa
KOMIIETECHIIUU
aHamHs3a A 3anauva 1. IIpoBepuTs, JIeKaT JIM TOUKH A(l; 0 ),
pelieHns 3aga4 iy Y ‘14
B(41 4, 6), C(Z’ 2; 3) u D(lO, 14, 17) B OJHOU

TEOPETUYECKOTO U
IPUKIIAIHOTO
Xapakrepa

IIJIOCKOCTH.

3agaua 2. [Ipu mocTpoeHUU BUCSIYETO MOCTA Yepe3
PEUKyY «Tuxasy» ¥ BLIICHEHUU HAaAC)KHOCTU COOPYKCHUA,
CTYAEHTBI CTPOMOTPSIIA CTOJIKHYJIUCH C PEIICHUEM
CIeayrouen 3a0auu:

Tpoc, noiBeNIEHHBIN 3a 1Ba KOHIIAa HA OJIMHAKOBOU
BbICOTE, MMeeT (popmMy 1yru napadosisl. PaccTosHue
MeXAy TOUYKaMHU KperuieHus paBHoO 24 M. [ 1ybuHa
nporuda Tpoca Ha pacCTOSIHUU 3 M OT TOUKH KpPETUICHUS
paBHa 40 cm. OnpenenuTs TIyOUHY Mporuda Tpoca
MocepeIMHEe MEeXIY KpPeTIEeHUsIMU.

3agaua 3. Haiitu paboTy cuiisl F=(525)
3IEKTPOCTATHYECKOTO MOJIs, IO MEPEMELLEHUIO

M, =(0; 4; 2)

OJICKTPHUYECCKOTI'0 3apsaa U3 TOYKU

M, =(4;7;4)

B TOUKY

lim X—CO0S X
3ananue 4. [lokaxure, 4to mpegesn *~* X+C0SX He MOKET
OBITH BRIUKCIICH O NpaBuiy Jlonuramns. Haiinure aToT

IpeJes JpYTUM CIIOCOOOM.

3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHU MpU
IPSIMOJIMHEITHOM JBH>KEHUU TOYKHU 3371aeTCs YpaBHEHHEM

s:%t3+2t2—3,rz[e S-myrb BM,a t Bpems B C.

Beluucaure ee CKOpOCTb U yCKOPEHUE B MOMEHT
BpPEMCHHU t =4cC.

3anaua 6. B mapke arrpakunonoB roposa N oaus u3
OTPE3KOB TPACKTOPUU JABHKEHUS NI0€3/1a B
«AMEpPUKaHCKUX FOpKax» MPeCTaBIIsAET CO00M

s(t) = Asin(wt + ¢,)

CHUHYCOUJY: ,Tne A, pou » —

HN3BCCTHBIC YHCIIA.

OnpenenuTh yroJjl HAKIIOHA K TOPU30HTY ITOCETUTEIIS
aTTpakIioHa /[. B MOMEHT BpeMeHH 11 ero IBUKCHUS TI0
3TOMY OTpE3KY.




Nupukarop

Kon
TOCTHKEHUSI OLeHOYHbBIE CpeICTBA

HWHJIMKaTopa
KOMITIETCHIIUU

3ananue 7. [logymaiite, ¢ HOMOLIBIO CPEJCTB KAKOTO
paszzena MaTeMaTUKU MOYKHO PELIUTh CIEAYIOILYIO
3ajauy.

«Jlns1 yOOopKu CHera Ha yNHIax ropoja UCIOIb3yI0TCs
cHeroyoopouHsie MamuHbl. OHM pabOTAIOT B TCUCHHE
CBETJIOTO BPEMEHU CYTOK € 6 70 18 4acoB ¢ MOCTOSHHOU
cKopocThIo Yoopku cHera 400 (m/a). U3MeHeHne oObeMa
CHeTa, BBITIA/IAIONIETO Ha YIHUIIBI TOPO/Ia B TOPOJIE B

TCYCHUEC CYTOK, MOXHO OIMUCATh YPABHCHHUEM

ds 2

Z=Lw-st. g

dt re — 06BeM cHera (B M),
BEITIABIIETO 32 BpeMs t (B wacax), 0 27224 B moment
Bpemenn’ = 0 ma ynumax ropoma mexut 1000 m3 cuera.

VYcTaHOBHTE COOTBETCTBUE MEXY BpEMEHEM t 1

St
O6”beMOM CHETa, JICXKAIICro Ha meuax ropo/:[a ( ) . »

CocTaBbTe MAaTEMATUYECKYIO MOJECIb 3TOU 3aa4l 1
pemmuTte e€.

0) Ilopsiiok mMpoBeaeHUA MPOMEKYTOUHON ATTECTALUM, OKA3ATEJIM U KPUTEPHUHU
OlleHMBAHMUS:

[IpomexxyrouHas arTecTalusi IO AUCHUIUIMHE «MaremaThka» BKIIOYAeT TEOPETUYCCKHE
BOTIPOCHI, TIO3BOJISIFOLIME OLICHUTh YPOBCHb YCBOCHHUSI 00YUYArOIIUMUCS 3HAHUH, M TIPAKTHYCCKUE
3aJJaHUsl, BBISIBJIIONINE CTEIICHb C(OOPMUPOBAHHOCTH YMEHHI U BIAJICHUH, TPOBOIUTCS B hopme
sk3amena (1 u 2 cemectp).

DK3aMeH 110 JIAaHHOM THUCUUILIAHE IMPOBOJUTCA B YCTHOI>'I (1)opMe 110 3K3aMCHAIITMOHHBIM 6I/IJ'ICT3.M,
KaXObIH U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUUCCKUX BOIIPOCA U IBA IPAKTUYICCKUX 3aJIaHUA.

Iloka3zarenu n KPUTECPHUH ONCHUBAHUSA IK3aMEHa:

— Ha OLCHKY  «OTJHUYIHO» - 06}7‘18.}0]_]_[1/1171051 JACMOHCTPUPYET BBICOKUH YPOBCHBb
C(bOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, BCCCTOPOHHEE, CHUCTCMATHYCCKOC U I‘J'IY60KOC 3HAaHUC
y‘~IC6HOFO Marepuaja, CB060I[H0 BBITIOJIHACT MPAKTUYCCKHUE 3aJaHuA, CBO60,[[HO onepupyeT
3HAHUSAMU, YMCHUAMU, IPUMCHACT UX B CUTyallUAX MMOBBIIICHHON CIOKHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yJaOLUiics IEeMOHCTPUPYET CPEeAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHI[MI: OCHOBHBIE 3HAHUSI, YMEHUS OCBOCHBI, HO JOMYCKAIOTCS He3HAUUTENbHbIE OITUOKH,
HETOYHOCTH, 3aTPyJHEHUS NpPU aHAIUTHYECKUX OIepalMsX, NEpeHOCe 3HAHWM M yMEHMHM Ha
HOBBIE, HECTAHIAPTHHIE CUTYAlLIUH.



— Ha OLIEHKY «yAOBJIETBOPHTEIbHO» — OOYJaIOIIUICS JAEMOHCTPUPYET MOPOTOBBI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIETEHIUI: B X0JI€ KOHTPOJIBHBIX MEPOTIPHUATHI JIOMYCKAIOTCS OLIMOKH,
IIPOSIBJIAETCS. OTCYTCTBUE OTAEIbHBIX 3HAHUM, YMEHUI, HaBbIKOB, OOy4arOIIUICS MCIIBITHIBAET
3HAUUTENIbHBIE 3aTPYAHEHUS] IPU ONEPUPOBAHUU 3HAHUSMU M YMEHUSMU IIPU UX NEPEHOCE Ha
HOBBIE CUTYaLIUU.

— Ha OIIEHKY «HEeY/0BJIETBOPUTEIbHO»— 00yJarouiics JeMOHCTpUpYeT 3HaHus He 6osee 20%
TEOPETHUYECKOTO MaTepualia, JOIYyCKAeT CYHIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
MHTEIUICKTYaJIbHbIE HaBBIKM PEIICHHS MPOCTHIX 3a[a4 WM HE MOXKET IMOKa3aTh 3HAHUS JaKe Ha
YpOBHE BOCIIPOM3BEICHUS U 00bICHEHUS HH(OPMAIIH.



