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Pabouas mporpamma paszpaboTaHa B COOTBETCTBUM ¢ DenepalibHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAPTOM BBICIIErO 0Opa30BaHUS MO HaIpaBiIeHUIO moAroToBku 35.03.06
ArpouHXeHepusi, yTBEpKACHHBIM IpUKazoM Munuctpa oOpa3oBanus U Hayku Poccuiickoii ®e-
neparmu Ne 813 ot 23 aBrycra 2017 rona.

Pabouas mporpamma yTBepK/ieHa Ha 3acelaHuu Kadeapsl MareMaTHKH B (Gusuku (mpo-
tokoa Nell ot 19 utons 2023 r.)

3aBenywommii kadgeapoi WM JLA. lllnmkuna

PaGouas mporpamMma pexkoMeHJI0BaHa K HMCIOJIb30BAaHHIO B Y4YEOHOM MPOIECCE METOAMYECKOM
KOMHCCHEHN arpourkeHepHoro ¢akynsrera (mpotokosi Nel0 ot 22 utons 2023 1.).

IIpencenaresib METOAUYECKOH KOMUCCUH KocTuxkos O.M.

Penensent padoueii mporpamMmbl TexHuueckud aupektop kommanun OOO «Arpo-
JIunep» Munanenko B.A.
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1. O0mas xapakTepucTUKa JUCHUNTHHBI

1.1. Heap tucuunInHbI
enp qucuuruinHb: GOPMHPOBAHUE JIOTUIECKOTO, MATEMAaTHYECKOTO U AITOPHTMUYECKO-
T'0 MBIIUICHHUsS] 00y4aloIerocs; OCBOSHHE HEOOXOIMMOTr0 MaTeMaTHUECKOro amnmapara, IoMora-
IOIIET0 aHAIM3UPOBATH, MOJICIMPOBATh, PEIIATh MAaTEMAaTHUECKHE U MPUKIIAAHBIC 3a1auu; Gop-
MHUpOBaHHE y oOydaroiuxcsi 0a30BOro ypoBHSI MaT€MAaTUYECKOW KYJIbTYphl, JOCTaTOUHOTO JJIS
IIPOJOJDKEHMSI 00pa30BaHus, HAYYHOU pabOThl MIIM TPAKTUUYECKOHN AEATEIbHOCTH.

1.2. 3agaun JUCIUIITINHBI

- opMupoBaHUE TIPEICTABICHHUS O POJIM U MECTE MAaTEMATUKH B COBPEMEHHON CHUCTEME
3HAHWM;

- opmupoBaHUE KOHKPETHBIX MPAKTUYCCKUX MPHUEMOB W HABBIKOB TIOCTAHOBKH W pellie-
HUS MaTEeMAaTHUYECKUX 3aJla4, OPUEHTHUPOBAHHBIX HA MPAKTHYECKOE MPUMEHEHHE K PEIICHUIO
TEXHUYECKUX 3324 B 00JIaCTH arpOUMHKCHEPHH;

- (opmupoBaHUE HABBIKOB BJIAJICHUS OCHOBHBIMH MaTEMaTHUYECKUMHU METOJAMH ITOCTPO-
SHUS MAaTEMAaTHYECKAX MOJIENIeH MPaAKTUISCKUX CUTYallUi ¢ JAIBHEUIITNM MX pelIeHueM (aHau-
THYECKU WM C TPUMEHEHUEM BBIYMCIIMTEILHOW TEXHUKH HAa OCHOBE MPHUKJIAJIHBIX IIPOrpaMM) ¢
EJTbI0 TIPUHSATHS ONITUMATBHBIX PEIICHHH.

1.3. IlpeameT QM CHUIIMHBI

[IpeameT MUCHMIUIMHBI - OCHOBBI TEOPUHU JIMHEWHOW anreOpbhl, aHAIMTUYECKOW T'e€OMEeT-
pHH, MaTEMaTUYECKOTO aHalin3a, Teopun nudQepeHnaTbHBIX YPaBHCHUN, PSAIOB U TCOPUH Be-
POSITHOCTE.

1.4. MecTOo 1MCUMIJIMHBI B 00pa30BaTe/IbHOI porpaMmme

Jucoumiuaa b1.0.12 «Maremartnka» OTHOCHTCS K 00s3aTelIbHOM JacTu Ojoka «Jluciu-
mIuH» B cooTBeTcTBUM ¢ DenmepanbHbIM ['OCynapcTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BoIciiero oopazoanus Ne 813 ot 23.08.2017 r. mo manpasiennio 35.03.06 ArpourxeHepusi.

1.5. B3aumMocBs3b C APYrUM U JUCHUAIINHAMMA
Juctunnuna b1.0.12 MaTtemartrka cBsi3aHa CO CICIYIONIUMHU JUCIUIIMHAMHA Y4eOHOTO
IUIaHa:
— Bb1.0.13. ®usuka

— b1.0.22. Teopernueckas MeXxaHHKa

2. [Inanupyemble pe3yJabTAThl 00yYeHHUs M0 TUCHUIJIMHE

KomMmnerenmus NHaukaTop TOCTHKEHUS KOMITCTCHIINHI
Kon CoJnepxanue Kon Conepxxanue
31 OCHOBHBIC MOJIOKEHUS MaTeMa-
Crioco0GeH pemiate THIOBBIE 3a/1a4yd THKH.
npodeccHoHaNbHON /eATeNbHOCTH Ha Hcnonap30BaTh 3HAHHUS IIOJIOXKE-
OIK-1 | OcHOBE 3HaHUH OCHOBHBEIX 3aKOHOB V1 HUW MaTeMaTUKU JJIsi pelIeHHs
MaTEMaTHYECKHMX M  €CTECTBEHHBIX CTaHJApPTHBIX 3aJa4 B 00JacTu
HayK ¢ MpPUMEHEHHeM HH(OPMAIHOH- arpOMHKEHEPHH.
HO-KOMMYHUKAITMOHHBIX TEXHOJIOT . H1 Pemiennss THIOOBBIX MaTeMAaTH-
YEeCKHX 3a1ad.
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3. O0béM IMCUMIIMHBI M BUIABI padoT
3.1. Ounas ¢opma o0y4eHus

IMoka3zarenu 1 CeMgch 3 Bcero
Oo0r1ast TpyA0EMKOCTb, 3.€./4 4/144 3/108 | 3/108 | 10/360
OO0mas KoHTaKTHas pabora, u 54,75 66,75 42,75 164,25
OO6mas camocrosiTeNbHas padoTa, 4 89,25 41,25 65,25 195,75
KOHTaKUTHasI paboTa TpH TPOBEACHUU YUICOHBIX 54,00 66,00 42,00 162,00
3aHSITHH, B T.4. (4)
JICKITUH 28 34 14 76
J1a00paTOpHBIE - - - -
B T.4. IPAKTHYECKas MMOJTOTOBKA - - - -
MPAKTUIECKHE 26 32 28 86
B T.4. IPAKTHYECKas MMOJTOTOBKA - - - -
WHIUBUAYATbHBIC KOHCYIBTAIIHMH TTPH BBITIOJ-
HEHUHU KyPCOBOT'O MPOCKTA ) ) ] ]
WHIUBUAYATbHBIC KOHCYJIBTAIIMH TTPH BBITIOJI-
HEHUU KypCOBOIl pabOThI ) ) ) )
CaMOCTOSITeJ'IBHafI paboTa TmTpU TPOBEICHHH 71.50 23,50 47,50 142,50
Y4eOHBIX 3aHATHI, 4
KOHTaFTHaSI paboTa MpU TPOBEACHUH MPOMEXKY- 0.75 0.75 0.75 2.25
TOYHOW aTTeCTAIMK 00YUaIOMUXCs, B T.4. (4)
T'PYIIOBBIE KOHCYJIBTAIIMH 0,50 0,50 0,50 1,50
KypCOBOM ITPOEKT - - - -
KypcoBas paboTa - - - -
3a4er - - - -
3a4eT C OLIEHKOM - - - -
3K3aMEH 0,25 0,25 0,25 0,75
CamocrosTenbHas paboTa MpH MPOMEKYTOYHON 17.75 1775 17.75 53.25
aTTeCTaIuu, B T.4. (4)
BBITIOJTHEHUE KYPCOBOTO MTPOCKTA - - - -
BBITIOJTHEHUE KYPCOBOM PabOTHI - - - -
MOJITOTOBKA K 3a4eTy - - - -
MIOJITOTOBKA K 3a4YETy C OI[CHKOMN - - - -
MOATOTOBKA K DK3aMEHY 17,75 17,75 17,75 53,25
DK3aMcH,
dopma MPOMEKYTOUHOU aTTECTAIMU 9K3aMEH | JK3aMeH | OK3aMEH | dK3aMeH,
IK3aMEH
3.2. 3aounas ¢popma o0yueHus
IHoka3arenu 1 Kype 5 Bcero
OOm1ast TpyA0EMKOCTB, 3.€./4 7/252 | 3/108 | 10/360
OO0mras KoHTaKTHas paborTa, 4 25,50 12,75 38,25
OO6mas camocrosiTenbHas paboTa, 4 226,50 95,25 321,75
KonTakTHas paboTa mpu MpoBEeNEHWH YUYEOHBIX 3aHSATHH, B 24 12 36
T.4. (4)
JIEKIIUHA 10 6 16
nabopaTopHbIe - - -
B T.4. IPAKTHUECKasl MOATOTOBKA - - -
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IIPaKTUYECKHE 14 6 20

B T.4. IPAKTHYCCKAad IMOAroTOBKaA - - -

UHAUWBUAYAJIbHBIC KOHCYJIbTAlUW ITPH BBIIIOJIHCHHUU KYpPCO-
BOT'0 MIPOCKTA

WHJIMBUIyaIbHBIC KOHCYJIbTAIIMU TP BBIMOJIHEHUHU KyPCO-
BOW pabOThI

CamocrosiTenbHass paboTa TpH MPOBEACHUH Y4YEOHBIX 3aHsI-
THH, 9

192,00 77,50 269,50

KonrtakTHas paboTa mpu MpOBEICHUH MPOMEKYTOUHOW aTTe-

0,75 0,75 1,50
cTauuu o0yJarmuxcs, B T.4. (49)

TPYNTIOBBIC KOHCYJIbTAIINN 1,0 0,50 1,5

KYpPCOBOM IPOEKT - - -

KypcoBasi paboTa - - -

3a4er - - -

3a4eT C OLICHKOM - - -

9K3aMeH 0,5 0,25 0,75
gihiO(E”fI())ﬂTeHBHaﬂ paboTa mpu MPOMEKYTOUYHON aTTECTaIlUH, 35,50 17.75 53.25

BBITNIOJIHEHHE KYPCOBOI'O TPOEKTa - - -

BBINIOJIHEHUE KYPCOBOU pabOThI - - -

IIOATOTOBKA K 3a4Y€CTy - - -

IIOATOTOBKA K 3a4€TYy C OIICHKOMU - - -

TTOATOTOBKA K IK3aMEHY 35,50 17,75 53,25
o DK3aMeH,
dopma MPOMeEKyTOUHON aTTeCTaAlUN OK3AMEH | OK3aMeH | .

4. Conep:kanue JUCUUNINHBI

4.1. ConepxxaHue TMCUMILIMHBI B pa3pe3e pa3/iesioB U Mopa3ie/ioB

Pasjnen 1. Jluneiinas ajreopa u aHaJIUTHYECKAsi TeOMeTpPHS.

Moapaznen 1.1. Marpuubl U onpegeaureJd. CucreMbl JUHEHHBIX aJredpanveckux
ypaBHeHHUii. Matpulibl 1 oniepanu Haj HUMHU. OnpeesIuTeNn U uX cBorcTBa. Onpenenurens N-
ro nopsiaka. MuHops! u anredpandeckue gononHeHus. O6parHas marpuna. Panr marpursl. Boi-
quclieHue oOpaTHOM MaTpullbl ¢ nmomoikto npouenypsl ['aycca. CoOcTBeHHBbIE 3HAUEHUS MAT-
punl. OCHOBHBIEC TIOHATHUS U ONpe/esieHus. Pemienne TUHEITHONW CUCTEMBI ¢ TIOMOIIbIO 00paTHON
Matpuibl U o gopmynam Kpamepa. Teopema Kponekepa-Kanemnu. Merog ["aycca u ero uc-
MOJIb30BAHUE ISl PELLIEHUS U UCCIIEOBAHMS CUCTEM HA COBMECTHOCTb.

MMoapa3znen 1.2. Bekropuas anreopa. [lonstue Bekropa. JIuHeiiHple onepanuu Haj BEK-
Topamu. ba3uc Ha mockoctu U B poctpaHcTBe. [Ipoekuus Bekropa Ha ock. [IpsimoyronbHas
cucteMa koopauHaT. KoopanHatel BekTopa v Touku. CKallsipHOE, BEKTOPHOE U CMEILIAHHOE TPOo-
u3Be/ieHUsl BeKTOopoB. JInHeltHoe mpocTpaHcTBO. EBKINI0BO mpocTpaHcTBO. JInHElHbIe npeos-
pazoBaHusl.

IMonpasnen 1.3. AHanuTHYecKas reoMeTpUusi Ha IVIOCKOCTH U NMpocTpaHcTBe. OCHOB-
HBIE 33/1a4M AaHAIUTUYECKOW T€OMETPUHU HA IJIOCKOCTU. YpaBHEHUE JIMHUM Ha MIIOCKOCTU. [Ips-
Masl Ha TUIOCKOCTU. BekTopHoe U 00liiee ypaBHEHUs MPSAMOM. YpaBHEHHE MPSAMOM, MPOXOASIIEi
yepe3 3aJaHHYI0 TOYKY, MapajuiebHO 33JaHHOMY BEKTOPY. YpaBHEHHE NPSIMOW, MpOXOosien
4epes /B 3aJJaHHBIX TOUKU. YPaBHEHUE MPSAMOU C YyriIoBbIM KoddduiimeHToM. B3anmuoe momno-
KEHHUE JIBYX NPSMBIX Ha MJIOCKOCTH. PaccrosiHue oT TOouku 10 miiockocTd. [Imockocth B mpo-
crpaHcTBe. OOmiee ypaBHeHHe IIocKocTU. lccnenoBanue oOIIero ypaBHEHHS IUIOCKOCTH.
VYpaBHEeHHE TUIOCKOCTH, MPOXOJALIEH yYepe3 TpU 3aJaHHBIX TOUYKH. B3aumMHOe pacnoiiokeHue
IJIOCKOCTEN B mpocTpaHcTBe. [lapamerpuueckue M KaHOHMYECKUE YpaBHEHUsS MPSMON B MpPO-
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cTpaHcTBe. B3anMHOe pacrionoxeHue IByX IpsAMbIX. B3anMHOE pacrionoxeHue npsMon U Iioc-
KOCTH. BBIIyKIible MHOKECTBA U UX CBOKMCTBA. KpHUBbIE U MOBEPXHOCTH BTOPOIO MOPSIIKA.

Pa3zgen 2. MaremaTn4yeckuii aHaIu3.

Iloxgpasnen 2.1. Beenenne B aHaiu3 QyHKIUHA 0JHON NepeMeHHOM. DJIEMEHTbl TEOPUU
MHOecTB. Tonosorust uncioBoit npsmoi. [Toustue GyHkimu ogaoi nmepemenHon. Kiace ame-
MeHTapHbIX QyHKIwA. [Ipeaen mocae0BaTeIbHOCTH U ero cBoiicTBa. [Ipenen u HenmpephIBHOCTD
¢bynkuuu. OpHOCTOpOHHME Tipenensl GpyHKIuu. CBoWCTBA HEMpEepbIBHBIX (QyHKIUN. [Ipu3Haku
CYILLECTBOBaHMUSI KOHEYHOIo mpefena. TeopeMbl 0 KOHEUHBIX Ipejaenax. beckoHeuHo Maible U
0eckoHeyHO Oonbiue (GyHKINU. DKBUBAJICHTHBIE OECKOHEYHO Maible pyHKuuu. [1epBbIii u BTO-
poii 3amedarenbHble npenenbl. CBOWCTBA (YHKIHMI, HEMPEPHIBHBIX B Touke. Kiaccuduranms
ToueK pa3peiBa. CBolcTBa (QYHKIUI HENPEPBIBHBIX HA OTpe3ke. HenmpepbIBHOCTH 3J1eMEHTapHBIX
GyHKIU.

Hoapasnen 2.2. IuddepennuanbHoe ucuncieHue pyHKIMU OAHON NepeMeHHOIi. 3a-
Jlauu, MPUBOJSILINE K MOHATUIO NPOon3BoAHOM. Onpenenenrne Npou3BogHON. ['eoMerprueckuil u
¢uznueckuit cMmbica npousBogHor. [uddepenunpyemocts Gpynkunu. HenpepsiBHOCTS qudde-
pentupyemort ¢ynkuun. Juddepennuan dyuakmuu. [TpousBogHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byskuil ¥ npasuia nuddepennuposanus. IIpousBoanas ciaoxHoW ¢yHKuuU. Jlorapupmuue-
ckas mpousBojaHas. [IpousBonHas QpyHkIMyM, 3aqaHHON B mapameTrpuueckoi gopme. [Ipoussoa-
Has oOpaTtHoU (yukmuu. [IponsBoaHbie U muddepeHnmanb BpICIUX MOpsaKkoB. FccnenoBanue
(GYHKIIMM Ha MOHOTOHHOCTBH M 3KCTpEMYM, HauOoJblllee U HauMeHbIllee 3HaYeHUs] PyHKIIUU Ha
orpeske. MccnenoBanue rpaduka (yHKIIMHM HA BBIMYKIOCTh W TOYKHM Tepernda. ACHMITOTHI
rpaduka pynkuuu. Obmas cxema uccienoBanusi GyHKUUNA U mocTpoeHus rpadukoB. TeopeMsl
®epma, Pomns, Jlarpanxka, Komm m ux reoMerpudeckuil cMbIci. PackpblTue HeEONnpeaeneHHo-
crei no npasuiy Jlonurans. @opmyna Telnopa.

MMoapaznen 2.3. DYHKIUM HECKOJLKHX IepeMeHHbIX. TouyeyHble MHOXKECTBA B N-
MepHOM TMpocTpaHcTBe. OmnpenenaeHre (yHKIMH HECKOJNbKUX nepeMeHHbIX. [Ipenen um Hempe-
PBIBHOCTh (DYHKIIMK HECKOJBKUX MepeMeHHbIX. YacTHble mpousBoaHbie. [lonHoe mpupamienue u
MoJIHBIN TuddepeHnran, TpuMeHeHne B NpUOIIKEHHBIX BhluncieHusx. [IpousBonHas cimox-
HOM ¢yHkuuu. [IpousBoaHas MO HANpaBICHUIO U TpaJueHT. YacTHbIE MPON3BOAHbBIE U MOJIHbIE
muddepeHnransl BHICIIUX TOPSAKOB. DKCTPeMyMbl (PYHKINN HECKOJBKUX MEePEeMEHHBIX. Y paB-
HEHHUSI KacaTeIbHOM IJIOCKOCTH U HOPMAJIU K TOBEPXHOCTH.

IMoapa3nen 2.4. HeonpenesieHHbIii U onpeejieHHbIi HHTerpaabl. [leppooOpazHas u
HeomnpezeneHHbli uHTerpan. OCHOBHbIE CBOMCTBA HEONpENEICHHOro mHTerpana. Tabmuma oc-
HOBHBIX UHTErpanoB. HemocpencrBeHHOE MHTErpupoBaHue. MeTo1 HHTErpUPOBAHUS 110 YaCTSIM.
Meton noacranoBku. Kiaccel unTerpupyembix QyHkuuid. MHTerpasbl, HE BbIpaXkarouluecs 4ye-
pe3 areMeHTapHble QYHKITHH.

Omnpenenenue omnpeneneHHoro uHterpana. Murerpupyemocts ¢ynkiuu. CBoiicTBa orpe-
JeNeHHOro uHTerpana. [Ipou3BogHas onpeneneHHOro MHTErpaja Mo MepeMEHHOMY BEpXHEMY
npeneny. ®opmyna Hetotona- Jleli6numa. uTerpupoBanue mo 4actsM B ONpeAeIeHHOM HWHTe-
rpajie. 3aMeHa MEePEMEHHON B ONpENEICHHOM HHTerpaie. I'eoMeTpuyeckue M MEXaHUUYECKHE
MIPUJIOXKEHUSI OTpeAeNieHHOro nHTerpaisa. HecoOCTBeHHbIE MHTETpalibl MEPBOIO M BTOPOTO PO-
noB. [IpubnukeHHbIE BBIYUCICHUS ONPEACTICHHBIX HHTETPAJIOB.

Hoapa3nea 2.5. KommiekcHbie yncaa. yHKIUN KOMILIEKCHOT0 NepeMeHHOro. Aul-
reOpanueckas ¢opMa KOMIUIEKCHOTO YHMCIA, €ro M300pa)KeHHe Ha KOMIUIEKCHOW ILTOCKOCTH.
Tpuronomerpudeckas U mnokaszareiabHas (GOpPMbI KOMILJIEKCHOTO uucnia. JIeWCTBUS HaJ KOM-
IUIEKCHBIMU yuciamu. [ToHsTHe QyHKIIMM KOMIUIEKCHOTO IEPEMEHHOT0, €€ Ipeiesia, HelpephlB-
HOocTH U npou3BogHOM. [loHsTne ananmuTHueckod (yHkIMHU. CoONpspKEHHbIE TapMOHUYECKUE

GbyHKIUH.

Pa3nea 3. Indgdepennuaibabie ypaBHEHUS U PAABI.

IHonpasnen 3.1. Iudgdepenunanbubie ypaBHeHUs! IEPBOro MOPsAAKa. 3a1a4l, IPUBO-
e K auddepeHaabHbM ypaBHeHUsIM. OObIKHOBEHHBIE AuddepeHInalbHble YpaBHEHUs
nepBoro nopsiaka. O6mee, yactHoe u ocoboe perienus nuddepeHnranTsHOro ypaBuenus. [ 'eo-
MeTpuueckuit cMbici. Teopema Komu. OObIkHOBEHHBIE TU(depeHIINaTbHbIE YpaBHEHNS TTEPBO-
ro MOpSJIKa C pa3aesIOIMMUCS NepeMeHHbIMU. OHOpoIHbIE TU(PepeHIINaTbHbIC YPAaBHEHHS.
JIuneitnble nuddepeHaabHble ypaBHEHUs IEPBOro Mopsiaka, ypaBHeHHe bepHymm.

Ionpasnen 3.2. JImneitnble auddepeHnnaNbHbIe YPABHEHHS! BTOPOro MOPSiAKA.
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OObikHOBeHHBIE U GepeHIaIbHbIe YpaBHEHHs BBICHINX MOPSAAKOB. | eoMeTprudeckoe MUCTOJI-
koBanue. Teopema Komm. OObikHOBeHHBIE nu((depeHanbHble ypaBHEHHS BTOPOTO HOPSIIKA,
JIOMyCKalolie MOHWKeHue nopsiaka. Jluneitnsie auddepennuanbaple ypaBHEHUsT BBICIIUX T10-
psakoB. JluneltHo He3aBucuMbIe QyHKIMU. Onpenenurens Bporckoro. Teopema 06 onpenenu-
tene Bporckoro. CTpykTypa oOIIero pemeHus JMHSHHBIX HEOJHOPOIHBIX MU (hepeHIIMATHEHBIX
ypaBHeHMi. JInHeliHbIe onHOpOAHBIE ] depeHnnanbHble YpaBHEHUS ¢ TOCTOSTHHBIME K03 hu-
nueHTamu. JlnHelHbpie HeoHOpoAHbIEe AU depeHInabHBIE YPAaBHEHUSI BTOPOTO MOPSIKA C MO-
CTOSTHHBIMU KOd(¢uImenTaMu. MoJenupoBaHue KoJeOaTebHBIX TPOLECCOB B WHIKEHEPHBIX
cucremax. YucneHHoe nHTerprupoBanue auddepeHnanIbHbIX YPaBHEHHH.

IHoapa3nen 3.3. UncnoBble U cTeneHHble psiAbl. [apMoHnYecknii aHaN3.

[lonsiTre yucnoBoro psaa U ero cyMMmbl. OCHOBHbBIE CBOMCTBA CXOJSIIMXCS YHCIOBBIX
psnoB. HeoOxouMblil mpu3HaK CXOIAMMOCTH YUCIOBOTO psijia. JlocTaTouHble MPU3HAKK CXOAU-
MOCTH 3HAKONOJOXKHUTENbHBIX PSAOB: MPU3HAKU CpaBHEHMs, Npu3Hak [lanambepa, uHTErpasb-
HBIM U paaukanbHbli npusHaku Komu. 3Hakouepenyromuecs yuciaoBbie psajsl. [Ipusznak Jleit6-
HULA. 3HAKOIIEpEMEHHBIE Ps/bl, A0COIOTHAS U YCIOBHAS CXOUMOCTb.

[lonsTne (yHKIMOHAIBLHOTO M CTENEeHHOro psna. Teopema AOens. Paguyc u uHTEepBan
CXOJUMOCTH CTeneHHOro psna. CBoicTBa CTENEHHBIX psAnoB. Psaer Teiiopa m Makiopena.
Pa3no)xeHne oCHOBHBIX AlIeMEHTapHbIX PpyHKUUH B pan Makinopena. [IpuMenenue psioB B npu-
ONMKEHHBIX BHIYMCIICHUSX.

Tpuronomerpuueckuit psa. Koadopunuentsr dypoe. JoctaTounble yCinoBUs pazioKeHUs
nepuoanueckoil pynkuuu B psig Oypwe. Paznoxenue B psag Oypbe nepuoaudeckux GyHKIHUHN ¢
MIPOU3BOJILHBIM MTEPHOJIOM.

Paspnen 4. Teopusi BeposiTHOCTEH.

Hoapasnea 4.1. CoObiTust M BepossTHOCTB. [Ipenmer Teopun BepostHocTel. [lonsTHE

coObITus1, Kinaccudukamus cooeiThil. Kiaccnueckoe ompenenenue BepostHocTH. CBOWMCTBA Be-
positHOCTH. CTaTUCTUYECKOE U T€OMETPUUYECKOE ONpeeNieHUus] BepoATHOCTH. DopMyIibl KOMOU-
HaTOpUKHU. TeopeMbl CIOKEHUS U YMHOKEHHUSI BEpOsATHOCTE. Dopmyia MOJTHON BEPOSITHOCTH.
®opmyna baiteca. [ToBTopHbie He3aBucuMble ucnibiTaHua. Dopmynsl bepuymnm, Jlannaca, [Tyac-
COHa.
MMonpaznen 4.2. Cay4yaiiHble BeJJUYHHbI. 3aAKOHBI pacrnpeeseHUusl CJOy4YailHbIX BeJIHYMH.
CrnyyaiiHble BEJIMYUHBI AUCKPETHOTO U HEMPEPhIBHOrO THMA. YUCIOBbIE XapaKTEPUCTUKH CIIY-
YaifHBIX BEJIMYMH: MaTeMaTU4YEeCKOe OKUIaHHE, AUCIIEPCHs, CpeHee KBaIpaTHYecKoe OTKIIOHE-
HUE, HayaJIbHbIE U LIEHTPaJbHble MOMEHThI. DYHKIUS pacipeiesieHusl BEpOsTHOCTEN U ee CBOIi-
ctBa. [IOTHOCTE BEpPOATHOCTU U €€ CBOWMCTBA. BHHOMHUANIBHBIN 3aKOH pacHpellesieHUs; 3aKOH
Ilyaccona; paBHOMEpHBIN 3aKOH pacHpelleieHNs; HOPMaJIbHBIM 3aKOH pachlpeieNeHus; IKCIo-
HEHIMANbHBIN 3aKoH pacnpeaeneHus. opmynrpoBka 3akoHa 6oibmux yrcen B opme YeObI-
meBa. Jlemma YeObimeBa. HepaBenctBo UeOwmmeBa. Teopembr MapkoBa u YeObimera. LleH-
TpaJibHas npenenbHas Teopema. Teopema JlssmynoBa. MHOroMepHBI€ Ciy4aiiHbIE BEIIMYUHBI

4.2. PacnipenejieHHe KOHTAKTHOI W CaMOCTOSITeJIbHOW padoThI MPH MOJATO0TOBKE K
3aHATHAM [0 NoApa3aeiam

4.2.1. Ounas popma o0y4yeHust

KonrtaktHas
Paznenel, noapasnenb! TMCHMUILTMHB pabora CP
Jlexmu 113

Pazgen 1. JIuneiinast aqiredpa u aHAJMTHYECKAsl TeOMeT- 14 14 0
pus
[Togpaznen 1.1. Matpuus! u onpenenutenu. CUCTEMBI JIH- 6 6 15
HEHHBIX aNrebpandecKux ypaBHEHUHN
ITonpaznen 1.2. BekropHas anre6pa 3 3 10
[Mogpaznen 1.3. AHanuTHYeCKas F€OMETPUS HAa TIIOCKOCTH U 5 5 15
MPOCTPAHCTBE
Pa3zgen 2. MaremaTn4yeckuii aHaus3. 36 32 45
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[Monpasnen 2.1. Benenue B ananu3 GyHKIMNA OJHON Tepe- 4 4 14
MEHHOHU

[Monppaznen 2.2. luddepennmanbaoe ucuucienne GyHKIIN 10 8 175
OJIHOU IIEPEMEHHOU ’
[Moapaznen 2.3. OyHKIUU HECKOIBKHUX MTEPEMEHHBIX 6 6 35
[Monpaznen 2.4. HeonpeneneHHbIi U ONpeAeIEHHBINA HHTE- 12 10 6
TpaJIbl

[onpaznen 2.5. KomiuiekcHble uncna. @yHKIIMU KOMILIEKC- 4 4 4
HOTO MTEPEMEHHOT0

Pasnea 3. [InddepenuuabHbie YypABHEHUS! U PSAbL. 18 22 27,5
[Moapaznen 3.1. Auddepennnansubie ypaBHEHUS IEPBOTO 6 6 4
opsAKa

[lonpaznen 3.2. JIunelinsle quddepeHnnaibHble ypaBHEHUS 6 6 6
BTOPOTO MOPSIIKA

Hoz[vpas,uen 3.3. HucnoBsle U cTeNeHHbIE pabl. ['apmMoHHye- 6 10 175
CKHU1 aHAH3

Paznea 4. Teopusi BeposiTHOCTEH. 8 18 30
[Toapaznen 4.1. CoObITHS ¥ BEPOATHOCTH 4 8 10
[Tonpasznen 4;2. Crny4daiiHble BETMYMHBL. 3aKOHBI pacIpese- 4 10 20
JICHHS CITYYalHBIX BETMYNH

Bcero 76 86 142,5

4.2.2. 3aounas ¢popma 00y4eHUs

KonTtaktHas pabota
Paznensl, mompazaesisl TMCIUILUTHHbBI CP
Jlexuun 113

Pa3jnen 1. Jluneiinas ajredpa u aHAJIUTHYECKAs TeOMeTPHsl 2 2 45
[Tompaznen 1.1. Matpuue! u onpenenurenu. CuCTeMbl JIUHEH- 2 5 15
HBIX alreOpanvyeckux ypaBHEHUN
[Toapaznen 1.2. BekTopHas anreOpa . . 15
[Tompaznen 1.3. Ananutudeckasi reOMETpUs Ha MIIOCKOCTH U i i 15
MIPOCTPAHCTBE
Pa3zgea 2. MareMaTH4ecKHi aHAJIN3. 6 8 110,5
[Tonpaznen 2.1. BBenenue B ananu3 GyHKIUI OJHON miepe- i i 15
MEHHOI
[onppaznen 2.2. [luddepenmanbuoe ucuucienue GyHKIIU 5 4 20,5
OJTHOM ITIEPEMEHHOU ’
[Mogpaznen 2.3. @yHKINUU HECKOJIBKHUX MEPEMEHHBIX 2 ) 25
[Tonpasnen 2.4. HeonpeneneHHbI U ONpeAeEHHbINA HHTErpa- 2 5 o5
JTBI
[Mogpaznen 2.5. KommiiekcHbie yncna. @yHKIMA KOMILIEKC- i i o5
HOT'O IEPEMEHHOT0
Paspen 3. InpdepennuaibHbie ypABHEHUS U PSIABI. 4 6 64
Ionpaznen 3.1. ludpdepenunansabie ypaBHEHHS IEPBOTO 1 2 19
nopsiiKa
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[onpaznen 3.2. Jlunelinsie nuddepeHnanbHbie ypaBHEHUS 1 5 20
BTOPOT'O TOPSIIKA
[Mogpaznen 3.3. YucnoBblie U cTeneHHbIe psabl. [[apMoHnye- 9 5 o5
CKHMU aHaJIn3
Pa3znen 4. Teopusi BepoATHOCTEIN. 4 4 50
[Toapaznen 4.1. CoObITHS 1 BEPOATHOCTH 2 15
[Mogpaznen 4.2. Ciiy4aiitHble BEIMUMHBI. 3aKOHBI pacrpezese- 4 4 35
HUS CITYJalHBIX BEITUYUH
Bcero 16 20 269,5

4.3. TlepeveHb TeM U Y4eOHO-METOAUYECKOT0 00ecedeHHs JIsl CAMOCTOATEIbLHOi PadoThI

00yyarumuxcs
Tema O0béM, 1
Ne . Y4eOHo-MeToANYECKOE
W | camocTosTeNbHOM OBeceucHIe dbopma oOydeHust
paboThI ouHas | 3aoyHas
Pasnea 1. J/Iluneiinas anredpa u aHaJIuTHYecKasi reOMeTpHUs 40 45
Matpuupst u nei- | ['punneBa M.B. Marematuka. Y. 1: yueOGHOe
CTBUSI HAJ HUMH. | TOCOOME ISl CTYJEHTOB OYHON (PopMBI 00Y-
Onpenenureny, WX | YCHUS AarpoOWHXEHEPHOTO (aKyiIbTeTa I10
cBoiicTBa. CucrteMsl | HanpapieHuto noAaroroBku 35.03.06 "Arpo-
nuHeWHbIX — anreO- | umwkenepusa" / U. B. I'punnesa, JI. U. ®eny-
paunueckux ypaBHe- | 1oBa, A. E. [Tonos. - Boponex: ®I'BOY BO
HUH, ux coBMecT- | BI'AY, 2016, C. 7-22. —
Hocth, ompenaenen- | <URL:http://catalog.vsau.ru/elib/books/b1253
HOCTb. Pemenne | 10.pdf>.
1 | cuerem nuHeinbiX | JanunoB FO. M. Martemaruka [37€KTpOHHBINA 15 15
ypaBHEHHUU o | pecypc]: YuebHoe mocodue / 0. M. [lanu-

dbopmynam  Kpame-
pa, MeToIoM 00-
paTHON MaTpHIIBI H
meTozioM ["aycca.

noB, JI. H. Xyp6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hamu-
OHAJILHBINA HCCIIEI0BATEILCKUN TEXHUYCCKHI
yHuBepcuter uM. A.H. Tynonesa - Mockaa:
OOO "HayuHo-uznatenbckuii uentp HWMH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL.:

https://znanium.com/catalog/document?id=39
9360



http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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[TonssTue BekrtoOpa.
Jluneitnple  omepa-
LMK HAaJl BEKTOpa-
MH. basuc Ha
IIJIOCKOCTH U B IIPO-
crpancTBe. [Ipoek-
LIAs BEKTOPA Ha OCb.
[IpssMmoyronpHas
cucreMa  KOOpIH-
Hat. Koopaunats!
BEKTOpa W TOYKH.
CkamsipHoe,  BeK-
TOPHOE W CMEIlaH-
HOE IIPOU3BEICHUS
BEKTOPOB.

Boicliasi marematuka B arpOMH)KEHEPUM :
ydaeOHOe TocoOue sl OO0ydaronuxcs arpo-
umxeneprnoro ¢akynprera / B. I1. Hlankwii,
I1.B. Mockanes, U.B. I'puanesa, JI.U. @eny-
70Ba; BOPOHEKCKMI TOCYJapCTBEHHBIM ar-
papHblii yHUBepcuTeT ; [roa pex. B. I1. [Han-
Koro| .— Boponex : Boponexckuii rocyaap-
CTBEHHBIM arpapHblii yHuBepcutet, 2020, C.
28-33.
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

Hanunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKypb6enxko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJBHBIA HMCCJIENOBATENbCKUN TEXHUYECKUN
yHusepcureT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-m3gatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [ObC 3nanuym]
https://znanium.com/catalog/document?id=39
9360.

JInneliHoe npo-
cTpaHCcTBO. EBKIIH-
JIOBO IIPOCTpPaH-
cTBO. JInHEITHBIE
npeoOpa3oBaHus.
CoOcTBeHHbIE 3HA-
YEeHUs] MaTPULII U
COOCTBEHHBIE BEK-
TOPBI.

Hanunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
noB, JI. H. Xypb6enxko, I'. A. Hukonosa, H. B.
Huxkonosa, C. H. Hypuesa; Kazanckuii Hamu-
OHAJILHBIA HMCCIENOBATEILCKUNA TEXHUYECKUU
yHuBepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uzgatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3nanu-
ym].https://znanium.com/catalog/document?id
=399360

[Ipsmas u mioc-
KOCTh B IIPOCTpaH-
CTBE

I'punneBa U.B. Maremaruka. Y. 1. yueOHoe
nocodue sl CTYJIEHTOB OYHOM (PopMbI 00Y-
YeHHs] arpoMH)KEHEpPHOro (QakyiapTeTa IO
HamnpapjieHUu0 noAroroBku 35.03.06 "Arpo-
umkenepus”" / W. B. I'punnesa, JI. . @eny-
noBa, A. E. [lonos. - Boponex: ®I'bOY BO

BraAy , 2016, C. 60-63. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

Janunos 0. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
nos, JI. H. XKypbenko, I'. A. Hukonona, H. B.
Hukonosa, C. H. HypueBa; Kazanckuii Hanu-
OHAQJIBHBIM MCCIIEOBATEIbCKAN TEXHUYECKUN
yausepcureT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-m3natensckuii unentp WH-
OPA-M", 2022 - 496 c. [O1] [OBC 3nannym]
URL:

https://znanium.com/catalog/document?id=39
9360



http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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Kpussie Broporo
HOpsiAKa.
IloBepxHocTH BTO-
poro nopsaka.

Beiciiass MaremMaTHka B arpOMH)KCHEPHUH:
ydaeOHOe TocoOue sl OO0ydaronuxcs arpo-
umxeneprnoro ¢akynprera / B. I1. Hlankwii,
I1.B. Mockanes, U.B. I'puanesa, JI.U. ®@eny-
70Ba; BOPOHEKCKMI TOCYJapCTBEHHBIM ar-

5 papHbIii yHEBepcuTeT ; [mox pen. B. I1. Han- 8 8
koro| BopoHexckuil rocynapcTBEeHHbIN ar-
papusenii yausepcuret, 2020, C. 53-57. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
Paznen 2. MaremaTuyeckuii aHaJIn3. 45 110,5
OcHoBHbIE 3J€MeH- | Briciias maTematuka B arpoMHXEHEpUHU :
TapHble (yHKIUH, | yueOHOe mocodue uid 00ydaroIluXcsl arpo-
UX CBOMCTBa M rpa- | mHkeHepHoro ¢akynbrera / B. ITI. lankwii,
bukmu. I1.B. Mockanes, U.B. I'pugnesa, JI.U. ®@eny-
70Ba; BOPOHEXKCKMI TOCyJapCTBEHHBIN ar-
papHbIii yHUBepcuTeT ; [moa pex. B. I1. Han-
koro| .— Boponex : Boponexckuit rocynap-
CTBEHHBIN arpapHbeiii yHuepcuteT, 2020, C.
60-63. —
<URL:http://catalog.vsau.ru/elib/books/b1551
5 16.pdf>. 13 15

HanunoB FO. M. MaremaTtuka [371€KTpOHHBII
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
noB, JI. H. Xyp6enxko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hamu-
OHAJILHBINA HCCIIENOBATEILCKUN TEXHUYECKUU
yHuBepcuter uM. A.H. Tynonesa - Mockaa:
OOO "Hayuno-u3zgatenbckuii uentp HWH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:

https://znanium.com/catalog/document?id=39

9360



http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
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IIpenen nocnenosa-
TENBHOCTH, TIpeel
¢ynkuuu.  becko-
HEYHO Mayble H
O0eckoHeyHO  00ITb-
mue Qyskiun. Oc-
HOBHBIC TEOPEMBI O
npeenax.

I'punueBa W.B. Martematuka. Y. 1: yueOHoe
nocooue i CTYJISHTOB OYHOU (hopMBI 00Y-
YEHUs arpOMHKEHEPHOro (hakylipTeTa 10
HanpasyieHuto noaroroBku 35.03.06 "Arpo-
umkenepus”" / . B. I'puanesa, JI. U. ®eny-
nosa, A. E. [lonos. - Boponex: ®I'bOY BO

BrAy , 2016, C. 75-85.
<URL:http://catalog.vsau.ru/elib/books/bh1253
10.pdf>.

Janunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIbHBINA HCCIIEIOBATENBCKUI TEXHOJIOTUYE-
ckuil yHuBepcurer; uM. A.H. Tymnonesa -
Mocksa: OOO "Hay4yHO-u31aTeNbCKUNA LIEHTP
NHO®PA-M", 2022 - 496 c. [DU] [OBC 3Ha-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360

HenpepsiBHOCTB
byHKIIIN OJIHOM
nepemenHou.  He-
MIPEPHIBHOCTD
CIIO)KHOH M 00part-
HoM (yHKkumid. Tou-
KH pa3pbiBa (HyHK-
OUA U UX KJIacCu-
dbukarus

Hanunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
noB, JI. H. Xyp6enxko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Kazanckuii Haru-
OHAJILHBINA HCCIIENOBATEILCKUN TEXHUYECKUU
yHuBepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uzgatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360

I'punneBa M.B. Marematuka. Y. 1: yueOHOe
nocoOue AJig CTYyJACHTOB OYHON (OpMBI 00Y-
YeHHs] arpOMH)KEHEpPHOro (QaxyiapTeTa [0
HamnpasjieHUut0 1noaroroBku 35.03.06 "Arpo-
umxkenepus”" / U. B. I'puanesa, JI. U. ®eny-
noBa, A. E. [lonos. - Boponex: ®I'bOY BO
BI'AY , 2016, C. 85-87.



http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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Teopembr  depmMa,
Pomns, Jlarpamxa,
Komwu u ux reomer-
PUYECKHH  CMBICIL.
PackpsiTne HE-
ONPEACIICHHOCTEN
no npaswiy Jlonu-
TaJA. dopmyna
Tewmopa.
HccnenoBanue
GbyHKIMH OJTHOM
IIEPEMEHHON U IIO-
CTPOEHHE UX TIpa-
(GUKOB.

I'punneBa M.B. Marematuka. Y. 1: yuebnoe
nocoOue sl CTyJIGHTOB OYHOH (POpMBI 00Y-
YEHUs arpOMHXEHEPHOro (hakyJapTeTa 110
HanpasyieHuto noarotoBku 35.03.06 "Arpo-
umkerepus”" / W. B. I'punnesa, JI. . @eny-
nosa, A. E. Ilonos. - Boponex: ®I'bOY BO

BI'AY , 2016, C. 111-126.
<URL:http://catalog.vsau.ru/elib/books/bh1253
10.pdf>.

Janunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuea; Kazanckuii Haiu-
OHAJILHBIA HCCIIEOBATEIbCKAN TEXHHYECCKUH
ynusepcurer uMm. A.H. Tynonesa - Mocksa:
OOO '"Hayuno-u3natenbckuii 1entp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nannym]
URL.:

https://znanium.com/catalog/document?id=39
9360

6,5

10

YacTtHblie MPON3-
BOJIHBIE W TIOJHBIC
muddepeHransl
BBICHIMX TOPSIKOB.
YcnoBHBIN  AKCTpE-
MyM (yHKIUH He-
CKOJIBKHX nepe-
MEHHBIX. I'panu-
€HTHBIA MeTon. Me-
TOJ  HAMMEHBIINUX
KBaJI[paToOB.  YpaB-
HEHUsl KacaTelbHOM
IJIOCKOCTH U HOp-
Majl K IOBEpXHO-
CTH.

Hanunos FO. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
noB, JI. H. Xypb6enxko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hamu-
OHAJILHBIA HMCCIENOBATEILCKUNA TEXHUYECKUN
yHuBepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uzgatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL.:

https://znanium.com/catalog/document?id=39
9360
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http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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11

[TonsiTue nmonHOrO
muddepeHnuana.
[punoxenue aud-
(depennnana x
OIICHKE TMOTPEIIHO-
CTH TIPH BBIYHUCIIE-
Husx. [IpousBognas
T10 33JIAaHHOMY
HarpasieHuro. ['pa-
nueHT. CBsI3b 3TUX
TTOHSITH.

Bobiciiass maremMatuka B arpOMH)KEHEPHUH !
ydaeOHOe TocoOme isi OOYyYaroIIUXCsl arpo-
uHxeHeproro ¢akynerera / B. I1. Hlankwit,
I1.B. Mockanes, 1.B. I'puanesa, JI.U. ®eny-
70Ba; BOpOHEXCKMI TOCyJapCTBEHHBIA ar-
papHblii yHUBepcuteT ; [noa pex. B. I1. Han-
koro| .— Boponex : Boponexckuii rocyaap-
CTBEHHBIN arpapHbslii yHusepcutet, 2020, C.
144-148.

http://catalog.vsau.ru/elib/books/b1551 16.pdf
I'punneBa M.B. Marematuka. Y. 1: yueGHOe
nocodue Jjisi CTYJIEHTOB OYHOM (POpMBI 00Yy-
YEHHs] arpoOMH)KEHEPHOro (akyiapTeTa IO
HanpasyieHuto noarotoBku 35.03.06 "Arpo-
umxkenepus”" / U. B. I'puanena, JI. 1. deny-
nosa, A. E. ITonos. - Boponex: ®I'bOY BO
BT'AY, 2016, C. 179-183. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

13

12

OnpeneneHHblii UH-
Terpaji, €ro OCHOB-
HEIE CBOICTBA.
[Tpunoxenus omnpe-
JIEJICHHOI'0  HMHTe-
rpana.

Bricias MaremaTnka B arpoOMH)KEHEPUHU !
ydeOHOe TocoOue aig OOydaromuxcsi arpo-
nnxeHepHoro ¢axynprera / B. II. [Hankwii,
I1.B. Mockanes, U.B. I'punnesa, JI.1. @eny-
noBa; BI'AY; [nmoxa pen. B. II. Illankoro] .—
Boponexx: BI'AY, 2020, C. 123-135.
http://catalog.vsau.ru/elib/books/b155116.pdf
HanunoB KO. M. MaremaTtuka [371€KTp. pe-
cypc]: Yaebnoe mocodbue / FO. M. Jlanunos,
JI. H. Xypb6enxo, I'. A. Hukonosa, H. B. Hu-
koHoBa, C. H. Hypuesa; Kazanckuii Hammo-
HaJIbHBIA MCCJICIOBATEIbCKUI TEXHUYCCKUMI
yHuBepcuter uM. A.H. Tynonesa - Mockaa:
OOO "Hayuno-uzgatenbckuii uentp HWH-
OPA-M", 2022 - 496 ¢.[ObC 3nannym] URL:
https://znanium.com/catalog/document?id=39
9360

10
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13

Metos! ipubIu-
’KEHHOI'0 BEIYHCIIE-
HUS OTIPEICIICHHOTO
WHTErpaa.

Janunos HO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: YuebHoe mocobue / FO. M. Jlanu-
nos, JI. H. XKypbenko, I'. A. Hukonona, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
ynusepcurer uMm. A.H. Tynosea - Mocksa:
OOO "Hayuno-uznatenbckuit unentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360

I'punneBa M.B. Marematuka. Y. 1: yuebHoe
nocoOue g CTyJACHTOB O4YHOU (OpMBI 00Yy-
YEHUs] arpOMH)KEHEPHOro (QakxyiapTeTa II0
HanpasyieHuto noAroroBku 35.03.06 "Arpo-
unxenepus" / U. B. I'puanesa, JI. U. ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO
BI'AY , 2016, C. 156-158.

14

HecoOcTBeHHbBIE
HWHTETPaTBI TICPBOTO
1 BTOPOT'O POJIOB.

Hanunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKXyp6enxko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazancknii Hanu-
OHAJILHBIMA HCCIIENOBATEILCKUN TEXHUYECKUU
yHuBepcuter uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-uzgatenbckuii ueHtp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3nanuym]
URL:

https://znanium.com/catalog/document?id=39
9360

I'pumneBa U.B. Marematuka. Y. 1: ydyeOHOE
nocodue sl CTYJEHTOB OYHOM (PopMbI 00Y-
YeHHs] arpoOMH)KEHEpPHOro (QakyiapTeTa IO
HamnpapjieHuo noArotoBku 35.03.06 "Arpo-
umkenepus” / U. B. I'puanesa, JI. 1. ®eny-
noBa, A. E. [lonos. - Boponex: ®I'bOY BO

BraAy , 2016, C. 111-126.—
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

15

[TonsiTne QyHKIUH
KOMILJICKCHOTO  IIe-
pEMEHHOr0, ee Tpe-
Jiena, HempepbIBHO-
CTH W TIPOU3BOJIHOIA.
Ilonsatue ananuTH-
4eckol  (yHKIMH.
ComnpskeHHblE Trap-
MOHHYECKHE (YyHK-
L.

Hanunos FO. M. Maremartuka [371€KTPOHHBII
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. XKyp0Genxo, I'. A. Hukonona, H. B.
Hukonosa, C. H. HypueBa; Kazanckuii Hanu-
OHAJIBHBIA MCCIEN0BATENBCKUN TEXHUYECKUN
yausepcureT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-m3narensckuii unentp MWH-
OPA-M", 2022 - 496 c. [O1] [OBC 3Hannym]
URL:

https://znanium.com/catalog/document?id=39
9360

25
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Pasnea 3. IndpdepennuaibHble ypABHEHHUS U PSIAbL. 27,5 64
Huddepenunans- Hanunos KO. M. MaremaTuka [31€KTpOHHBIN
HBIC ypaBHeHus | pecypc]: Yue6Hoe mocobue / FO. M. Jlanu-
IIEPBOrO MOPsAKA. nos, JI. H. XKypbenko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3anckuii Hanu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
16 yausepcuteT uM. A.H. Tymonea - Mockga: 7,5 19
OOO "Hayuno-uznatenbckuit uentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360
Huddepenunans- Hanunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
HBIE ypaBHeHus | pecypc]: Yuebnoe mocooue / 0. M. Jlanu-
BTOpOro mopszka, | o, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
nonyckatoue 1o- | Hukonosa, C. H. Hypuesa; Kazanckuii Hau-
HIDKEHUE TTOPSJKA. | OHAJIBHBIM HCCIIEIOBATEIIbCKUM TEXHUYECKUI
17 yauBepcureT uM. A.H. Tymnonesa - Mocksa: - 7
OOO "HayuHno-m3gatenbckuii ueHtp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3nannym]
URL:
https://znanium.com/catalog/document?id=39
9360
Jluneiinpie mudde- | Janmmor 0. M. MaremaTuka [31€KTpOHHBIN
peHIIUaTIbHBIC pecypc]: Yaebnoe mocobue / 0. M. [lanu-
ypaBHeHUs BToporo | JioB, JI. H. XKypbenko, I'. A. Huxonosa, H. B.
nopsaka ¢ mnocro- | Hukonona, C. H. Hypuesa; Kazanckuii Hanu-
SHHBIMA KO3 (HU- | OHATIBHBIA HCCIEA0BATEIbCKUN TEXHUYCCKUN
18 | uuenramm. yauBepcuteT uM. A.H. TynoneBa - Mocksa: - 6

OOO "Hayuno-uzgatenbckuii uentp WH-
®PA-M", 2022 - 496 c. [U] [IBC 3uauuym]
URL:
https://znanium.com/catalog/document?id=39
9360
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19

UucnenHoe  uHTe-
rpupoBanue  aug-
(hepeHIMaTBEHBIX
ypaBHeHul. Mopue-
JUpOBaHUE Kosela-
TEJbHBIX MPOLIECCOB
B WH)XCHEPHBIX CH-
cremax. YwucieHHoe
WHTETPUPOBAHUE
g epeHnnanb-
HBIX YPaBHEHUH.

Janunos FO. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: YuebHoe mocobue / FO. M. Jlanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
ynusepcurer uMm. A.H. Tynosea - Mocksa:
OOO "Hayuno-uznatenbckuit unentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanunym]
URL:

https://znanium.com/catalog/document?id=39
9360

Boiciiass mMarematuka B arpOMH)KEHEPHH !
ydyeOHOe TocoOue ais O0y4aroluxcsi arpo-
uHxeHepHoro Qaxynsrera / B. II. [Hankwid,
I1.B. Mockanes, 1.B. I'puanesa, JI.1. ®eny-
70Ba; BOpOHEXCKMII TOCyJapCTBEHHBIM ar-
papHbIii yHUBepcuTeT ; [mox pea. B. I1. Hlan-
koro| .— Boponex : BopoHexckwuii rocynap-
CTBEHHBIN arpapHbiii yHusepcuret, 2020, C.
179-181. —
<URL:http://catalog.vsau.ru/elib/books/b1551

16.pdf>.

20

l"apmonunueckuit
aHanu3. Pa3znoxe-
Hue B psag Pypse
MEPUOIUYECKUX
GbyHKIMH ¢ mpous-
BOJIbHBIM II€PHO-
JIOM.

HanunoB FO. M. MaTtematuka [371€KTpOHHBII
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
nos, JI. H. Xyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Kazanckuii Haru-
OHAJILHBINA HCCIIENOBATEILCKUN TEXHUYECKUU
yHuBepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-u3zpatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [OU] [OBbC 3nanuym]
URL:

https://znanium.com/catalog/document?id=39
9360

Briciiasgs maremaTuka B arpOMH)KEHEpUU !
ydeOHOe TocoOue A OOydaromuxcs arpo-
urxeHepHoro Qaxynsrera / B. II. [ankwii,
I1.B. Mockanes, U.B. I'punnesa, JI.U. @eny-
noBa; BopoHexckuil rocygapCTBEHHBIN ar-
papHbIi yHuBepcuTeT ; [roxn pea. B. I1. Ilam-
koro| .— Boponex : Boponexckuii rocyaap-
CTBEHHBIN arpapHslii yHusepcuret, 2020, C.
212-216. —
<URL:http://catalog.vsau.ru/elib/books/b1551

16.pdf>.

15

25
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Pa3nen 4. Teopusi BeposiTHOCTei 30 50
Cnyuvaiinple coObl- | Bpicmias maremaTuka B arpoOMH)KEHEpUH :
TUS. BeposTHOCTD. | yueOHOe mocobue Uit 00ydaromMxcsi arpo-
OcHoBHBIE TeopeMbl | nHXeHepHoro (akymnsrera / B. I1. [Hamnkwuii,
teopun BeposaTHO- | [1.B. Mockanes, U.B. I'punnesa, JI.U. @eny-
CTel. 70Ba; BOpOHEXCKMI TOCyJapCTBEHHBIA ar-
papHblii yHUBepcuTeT ; [nox pea. B. I1. Hlan-
koro| .— Boponex : Boponexckuii rocyaap-
CTBEHHBIN arpapHblii yHusepcutet, 2020, C.
21 218-237. N 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
l'opnmau b. A. Teopust BeposATHOCTE U MaTe-
MaTHUYecKass CTAaTUCTUKA [DIEKTPOHHBIM pe-
cypc] / b. A. Topnau - Canxr-IletepOypr:
Jlans, 2022 - 320 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/211082
OcHoBHbIE 3aKOHBI | Briciias MaremaTHka B arpoMHXEHEpUu :
pacrpeeneHus ydeOHOe TocoOue aisg O0ydarolmuxcsi arpo-
CIly4allHbIX  BeNU- | HHXKeHepHoro Qaxynbrera / B. II. [Hankwii,
YUH. I1.B. Mockanes, 1.B. I'puanesa, JI.U. ®eny-
noBa; BoOpoHEeXCKHMIl ToCcyJapCTBEHHBIM ar-
papHbii yHUBepcuTeT ; [mon pen. B. I1. an-
koro| .— Boponex : BopoHnexckuii rocynap-
CTBEHHBIN arpapHsiii yHuBepcuret, 2020, C.
22 255-269. — 10 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
I'opnau b. A. Teopus BeposiTHOCTEH U Mare-
MaTH4eCKas CTAaTUCTUKa [DJIEKTPOHHBIM pe-
cype] / b. A. Topnau - Cankr-IleTepOypr:
Jlanb, 2022 - 320 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/211082
3axkoH Oonpiux 4u- | IpuaneBa  WM.B. Teopust  BepOATHOCTEH.
cen B ¢opme Ye- | [Dnexrponnslii pecype]. Yuebuoe mocobue. /
ObllIeBa. Jlemma | Y B. T punseBa, JI.U. @emynoBa. - BopoHex:
Hebbimesa. Hepa- | prpoy BO Br'AY, 2020, C. 85 - 89.
BeHCTBO ebhIlena. l'opnau b. A. Teopusi BeposTHOCTEl U MaTe-
Teopembr MapkoBa N
23 | 1 UeOpimesa. Llen- MaTH4ecKasi CTaTHCTUKA [DJIEKTPOHHBIN pe- 10 20
TpaIbHAS TIpE/ENb- cypc] / b. A. T'opnau - Caunkr-IletepOypr:
Has Teopema. Teo- Jlansb, 2022 - 320 c. [OU] [OBC Jlans] URL:
pema  JIsmynosa. | Nttps:/e.lanbook.com/book/211082
MHoromepHsIe
ClIyyallHble  BEJIH-
YHHBI.
Bcero 142,5 269,5
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5. ®OH/I OLIEHOYHBIX CPEACTB AJIsl MPOBeJIeHHUS IPOMEKYTOYHOM ATTeCTAllUM U
TEKYLIero KOHTPOJIst

5.1. Oransl popMupoOBaHUS KOMIETEHIN i

[Toapazaen AUCIUTIITMHBI Kommerenmus MHAnKaTOp JOCTHOKHHS KOM-
MEeTEHIIUH
[Togpaznen 1.1. Matpuubl U onpenenu- 31
tenu. CUCTEMBI JIMHEHHBIX ajreOpaunye- OIIK-1 Vi
CKHX YpaBHEHUI H1
[Toapaznen 1.2. BexropHas anredpa OIIK-1 31
H1
[Mogpaznen 1.3. AHanuTHYecKas T€OMET- 31
OIlK-1
pHs Ha TIJIOCKOCTH M MIPOCTPAHCTBE vi
[Mogpaznen 2.1. Beengenue B aHanu3 OIIK-1 31
(GyHKIMI 0JTHOW epeMEeHHON vl
[Togpaznen 2.2. IuddepeHnuaibHoe Uc- 31
yuciieHue QyHKIMN OJJHON epeMEeHHOMN Vi
H1
[Tompaznen 2.3. OYyHKIUHA HECKOJIBKUX OIIK-1 31
MIEPEMEHHBIX v1
[Togpaznen 2.4. HeomnpeneneHHslid u OIIK-1 Vi
ONPEACIICHHBIN UHTETPAJIbI H1
[Tompaznen 2.5. KomrmekcHesle 4wucna. OIIK-1 31
OYHKINH KOMITJIEKCHOTO TEPEMEHHOT0 Vi
[Mogpazmen 3.1. Quddepenunanbupie OIIK-1 31
YpaBHEHUS IIEPBOTO MOPSIKA Y1
Hl
[Toapaznen 3.2. Jluneitnbie auddepeH- OIIK-1 31
UaIbHbIE YPAaBHEHUSI BTOPOTO MOPSIIKA 4!
HI
[Tompaznen 3.3. YncioBbie U CTEIIECHHBIE OIIK-1 31
psanbl. 'apmoHuYeckuii aHamu3 4!
Hl
[Toapaznen 4.1. CoObITHS ¥ BEPOSATHOCTD OIIK-1 31
Vi
[Togpa3znen 4.2. Ciy4aiiHble BEIUYHHBI. OIIK-1 31
3aKOHBI pacIpe/ieleHusl CydYailHbIX Be- Vi
JTUYHUH

5.2. lllkaapl ¥ KPUTEPUH OLIEHUBAHUS JOCTUKEHHS] KOMIIETEeHIIUH

5.2.1. lIkaanl OeHUBAHNSA JOCTHKEHHUS KOMITeTEeHIINIi

Bug onenku OI_ICHKI/I
AKa,Z[CMI/IquKaH OIICHKAa YAOBJICTBO-
o HCYOOBJICTBOPHUTCIBHO Xopouio OTJINYHO
110 4-X OaILHOM ITKaJIe PUTCIILHO
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5.2.2. Kpurepuu oueHUBAHUS JOCTHKEHUS] KOMIIETeHIIM I

KpnTepml OIICHKH HA 3K3aMCHC

OneHka, ypoBeHb
OCTHKEHUSI
KOMIIETEHIINI

Onucanue KpuTepueB

OTIMYHO, BRICOKHI

OOyuarommiicsi MoKa3aJ MOJHBIE U TTyOOKHE 3HAHHUS TPOrPaMMHO-
ro Marepuaia, JIJOTHYHO U apryMEHTHPOBAaHO OTBETWJ Ha BCE BO-
IPOCHI HK3aMEHAIIMOHHOT0 Omiera, a TakkKe Ha JIONOJHUTEIIbHBIC
BOIIPOCHI, CIIOCOOEH CaMOCTOSTEIbHO PELIATh CIOXKHBIC 3aJaud
JICIUTUIAHBI

Xopomo, MpOABUHY THIN

OOyyaromuiics TBEpIO 3HAET MPOrpPaMMHBIN MaTepuall, rpaMOTHO
€T0 M3JIaraeT, He JIOIYCKAeT CyNIECTBeHHBIX HETOUHOCTEH B OTBETE,
JIOCTaTOYHO TTOJIHO OTBETHJI Ha BOIIPOCHI 3K3aMEHAIMOHHOT 0 Ounite-
Ta ¥ JIOTOJIHUTEIbHBIE BONPOCHI, CIIOCOOEH CaMOCTOSATENBHO pe-
IIaTh CTAHJAPTHBIE 3aJIa91 JUCIUTUIAHBI

OOyyaromuiics 1mokasaj 3HaHUE TOJIBKO OCHOB NMPOIrPAMMHOIO Ma-
Tepuana, yCBOMJI €ro IMOBEPXHOCTHO, HO HE JOIycKald IpyObIX

Y 10OBIETBOPUTENBHO, omuOOK WM HETOYHOCTEH, TpeOyeT HaBOISAIIMX BOMPOCOB IS
MTOPOTOBBII MPaBWJIBHOTO OTBETA, HE OTBETHJI Ha JOIOJHHUTEIBHBIC BOIPOCHI,
CIOCOOCH peliaTh CTaHAAPTHBIC 33JIa4YH JTUCIUIUIMHBI C ITOMOIIBIO
MperoaBaTels
HeynosnerBopurensHo, | OOydaromuiicss HE 3HA€T OCHOB IMPOTPAMMHOTO MaTepuasa, JI0myc-
KOMITCTCHITUS HE KaeT TpyObIe ONTMOKN B OTBETE, HE CITOCOOCH pelaTh CTaHIapPTHBIC
OCBOCHA 3a/1a4il AUCIUIUTHHBI JAXKe C TIOMOIIBIO MPEIo aBaTelis

Kpurepun oueHku TecToB

O1ueHka, ypoBEeHb
JOCTHKEHUS
KOMIIETEHIINH

Ornucanue KpuTepuen

OTIU4YHO, BRICOKUI

ConeprxaHue NpaBUWIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo11o, MpOJBUHYThIH

ConeprxaHue NMpaBUWIbHBIX OTBETOB B TeCTE HE MeHee 75%

y,Z[OBJ'IeTBOpI/ITCJ'ILHO, 0
o COI[ep)KaHI/IC IIpaBHUJIbHBIX OTBETOB B TCCTC HC MCHCC 50%
IIOPOI'OBbBIN
Hey,Z[OBJ'IeTBOpI/ITCJ'ILHO,
KOMIICTCHIIUA HE Conep;xaHI/Ie IIpaBHJIbHBIX OTBETOB B TCCTC MCHCC 50%
OCBOCHA

KpuTepuu oleHKH YCTHOTO Onpoca

Onenka, ypoBEeHb
TOCTHKEHUSI
KOMIIETCHIIUH

Onucanue KpUTEpUEB

3a4TeHO, BEICOKHUI

OOyuaromuiicss JEeMOHCTPUPYET YBEpEHHOE 3HaHME MaTepuaia,
YETKO BBIPAXKAET CBOK TOUY 3PEHUS IO PACCMAaTPUBAEMOMY BOIIPO-
CY, IPUBOJISl COOTBETCTBYIOIIHUE TPUMEPHI

3a4TeHo, MPOABUHYTHIH

OOyuaromuiicss JeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHaja, HO
JIOITYCKAEeT OTAENbHBIE IOIPEIIHOCTH B OTBETE

3a4TEeHO, TOPOrOBBIN

OOyyaromuiics TEMOHCTPUPYET CYIIECTBEHHBIE POOEbl B 3HAHU-
SIX MaTepuaia, JOMyCKaeT OUTUOKH B OTBETAX
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He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

OOyuaromuiicsi I1eMOHCTPUPYET HE3HAHUE MaTepuala, IOMYCKaeT
rpyObie OmMOKK B OTBETAX

KpnTepnn OICHKHU pEIICHUSA 3a1a1

OneHka, ypoBeHb
OCTHKEHUSI
KOMIIETEHIINI

Onucanue KpuTepueB

3auTeHo, BHICOKUI

OOyyaromuiics yBEpEHHO 3HAET METOJUKY U aJrOpPUTM pEIICHHUS
3aJauu, HE JOMyCKaeT ONIMOOK MPH €€ BHITOJTHEHUH.

3auTeHo, MPOIBUHYTHIN

OOyuaromuiicst B 11€JI0M 3HAET METOJUKY U aJITOPUTM pEIIeHUs 3a-
Jla4u, He JIOMYCKaeT IPyObIX OMIMOOK NIPU €€ BBHITOJIHCHUH.

3auTeHo, MOPOrOBbIH

OOyuaromuiicst B 11€JI0M 3HAET METOJUKY M aJITOPUTM pEIICHHUS 3a-
Jla4u, JIOMyCKaeT OIMUOOK IMPH €€ BBITIOJHCHWH, HO CIIOCOOEH WC-
MPABUTH UX IPHU TTOMOIIH MTPETOJIAaBATES.

He 3aureno,
KOMIICTCHIIUS HE
OCBOCHA

OOyyaromuiics He 3HaeT METOJUKY M aJIFOPUTM PELICHUs 3aauu,
JIOTMTyCKaeT rpyOble OIIMOKHU MPHU €€ BBIMOIHEHUH, HE CIIOCOOEH Hc-
MIPaBUTh UX IPU NOMOIUIH NMPENOaBATENsL.

5.3. MarepuaJibl Il OLEHKH J0CTUKEHHs] KOMIETEeHIHit

5.3.1. OueHo4YHbIe MATEPHAJBI IPOMEKYTOYHOM aTTECTAIUU

5.3.1.1. Bonpochl Kk 3K3aMeHy

Ne Conepxanue Kowe- NAK
TEHLIUS
1 cemecTp
1 [Tonsitue Matpuiibl. JeicTBUS HaJ MaTpPUIIAMU. OIIK-1 31
2 Onpenenurenu 2-ro, 3-ro, N-ro NopsiJika U1 UX CBOMCTBA. OIIK-1 31
3 | O6parnas matpumna. Panr matpuiel. Beraucinenue oopatHoii Mat- OIK-1 31
PHILIBI C TOMOILBIO ITporenypsl ["aycca.
4 | PemieHne cucTteM JIMHEWHBIX alNreOpandecKux YpaBHEHUU € TI0- OITK-1 31
Mol 00paTHOH MaTpuLbl U hopmya Kpamepa.
5 | Meron I'aycca, ero ucnosnp30BaHue AJIs PELICHUS U UCCIIEOBAHUS OIK-1 3]
CHCTEM Ha COBMECTHOCTb.
6 | [lonstue BekTopa. JImHelHbIC onepanuy HaJ BekTopaMu. [Ipoek-
1IMsl BEKTOpa Ha OChb. Pa3ioxeHue BekTopa mo oproHopmuposan- | OIIK-1 31
HOMY 0a3UCy Ha IJIOCKOCTH U B IPOCTPAHCTBE.
7 | CkansipHO€ MPOU3BEJICHUE BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
8 | BekropHoe npoun3BeieHuEe BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
9 | CMemanHOe MPOU3BEACHUE BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
10 | JIuneiinoe mpocTpaHcTBO. EBKIMI0BO MPOCTPAHCTBO. OIIK-1 31
11 | JIuneiinsle npeoOpa3oBaHusi. CoOCTBEHHbBIE 3HAUE€HUS U COO- OIK-1 3]
CTBEHHBIE BEKTOPBI.
12 | OcHOBHBbIE 331a4U AaHATMTUYECKON T€OMETPHUH Ha TJIOCKOCTH. OIIK-1 31
13 | YpaBHeHus npsAMOil Ha MIOCKOCTU (TpsiMasi ¢ YIIIOBBIM KO3 u-
LUEHTOM; IIYYOK MPSAMBIX; MpsMasi, mpoxosias yepe3 ase 3agan- | OIIK-1 31
HbIE€ TOYKH; NpsiMasi 00IIero BUa).
14 | B3auMHOe pacroioskeHHe JBYX NMPSIMBIX Ha IJIOCKOCTH. OIIK-1 31
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15 | YpaBHeHuUE JIOCKOCTH, €T0 UCCIIEIOBAHNUE. OI1K-1 31

16 | B3auMHOE pacroyioKeHHe IBYX TIOCKOCTEH. OIIK-1 31

18 | [lapameTpuyeckue M KaHOHUYECKUE ypaBHEHHs MPSIMOH B IMpo- OIIK-1 31
CTpaHCTBE.

19 | B3auMHOe pacroyioskeHHe MPsIMBIX U IIOCKOCcTel B mpocTpanctee. | OINK-1 31

20 | KpuBble BToporo nopsiaka (OKpy>XKHOCTb, 3JUIMIIC, THIIEpOoIa, ma- OIIK-1 31
pabora).

21 | Ilonstre ¢yHKUMU OAHON mepeMeHHOH. OCHOBHBIE 3JIE€MEHTap- OIIK-1 31
HbIe (YHKIIHH.

22 | Ilpemen mocnenoBareabHOCTH M (YyHKIUH B TO4Yke. (OCHOBHBIC OINK-1 31
TEOPEMBI O TIpeiesax.

23 | beckoHeYHO Mayble U OECKOHEUHO OOJbIIe (PYHKIIUN U UX CBOM- OINK-1 31
CTBA.

24 | IlonsTre HeompeneneHHOCTH. [lepBbIii M BTOpPOI 3amMedaTeIbHbIe OINK-1 31
IPEICIIBL.

25 | Pa3nuuHble onpeaeneHns HeNpephIBHOCTH (PYHKITMH B TOUYKE. OIlK-1 31

26 | Touku pa3pbiBa GYHKIMIA U HX KIACCHPHUKAIIHSL. OIIK-1 31

27 | Ompenenenue MPOU3BOJHOM, €€ TEOMETPUUYSCKHA M (PU3MUESCKHMA OITK-1 31
CMBICIL.

28 | CBs13p mudepeHIUpyEeMOCTH H HENPEPIBHOCTH (DYHKITHH. OIlK-1 31

29 | Ilpou3BOgHBIE OCHOBHBIX JJIEMEHTAapHBIX (YHKIWH W TpaBHIIa OINK-1 31
T bepeHInpOBaHHUSL.

30 | IlpousBoaHas CIOXKHOW (PYHKITHH. OI1K-1 31

31 | IlpousBoanHas oOpaTHOM (PYHKITHH. OI1K-1 31

32 | InddepennupoBanue HEIBHO 3aJaHHON (HYHKITHH. OI1K-1 31

33 | IuddepenupoBanune GyHKINH, 3aTaHHOW MTapaMETPHICCKH OI1K-1 31

34 | Tlonsatue muddepenimana. OI1K-1 31

35 | [IpousBoaHbIe U qrdQepeHIInaTBI BHICIINX ITOPSIKOB. OIIK-1 31

36 | OcHoBHBIE TeOopeMbl TU(PHEPEHITHATHHOTO HCUUCIICHUS. OIIK-1 31

37 | UccnemoBanue GyHKIMH HAa  MOHOTOHHOCTB, OKCTPEMYM. OIK-1 31
Haubonpiee n HauMeHblllee 3Ha4eHus PyHKIHUU HA OTPe3Ke.

38 | UccnenoBanue rpaduka (yHKIUM HA BBIMYKJIOCTh, BOTHYTOCTD, OIK-1 31
TOYKH TIeperuoa.

39 | Acumnrotsl rpaduka QyHKIUH. OIIK-1 31

40 | OOmiast cxema uccleoBaHus (QYHKIUU C LEJIbI0 TMOCTPOSHUS ee OIK-1 3]
rpaduka.

2 ceMecTp

1 | [lonsatue (yHKIMU HECKOJIBKUX MEPEMEHHBIX, €¢ 00IacTH ompe- OIK-1 3]
JIeNIeHus], IMHUN ypOBHS, rpaduka, npezena, HempepbIBHOCTH.

2 YacTHble NpUpaLIeHUs], YaCTHBIE TIPOU3BOIHBIE TIEPBOTO MOPSJIKA, OIK-1 31
UX FT€OMETPUYECKUI CMBICIL.

3 | IIpon3BosiHas MO HAMPABJICHHIO. OIIK-1 31

4 | I'papgueHT QyHKIMH.

5 | IloHATHe 4YacTHBIX NMPOU3BOAHBIX W MOJHBIX AU depeHranoB OTIK-1 31
BBICIIMX MOPSIAKOB.

6 | UccnenoBanue (yHKIMHM JABYX HE3aBHCHMBIX IEPEMEHHBIX Ha OTIK-1 31
HKCTPEMYM.

7 | I'pamueHTHBI MeTOJl HAXOXICHHUS SKCTpeMyMma (DYHKIMHM JBYX OTIK-1 31
NIepPEMEHHBIX.

8 | YpaBHeHHs KacaTeJbHOM INIOCKOCTH M HOPMAJIU K IIOBEPXHOCTH. OIIK-1 31
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9 | [NonaTue nepBooOpa3HOIl U HeonmpeaeaeHHOTo nHTerpana. OCHOB-
HBIE CBOICTBa HeompenaeneHHoro uurerpaina. Tabmuna ocHoBubix | OINK-1 31
HEOIPEeICICHHBIX MHTETPAJIOB.
10 | OcHOBHBIE METO/BI UHTETPUPOBAHUS: METO PA3IIOKECHHS, 3aMeHA OITK-1 31
epEeMEHHOM.
11 | OcHOBHbIE METOJbl MHTETPUPOBAHUS: WHTETPUPOBAHUE IO 4a-
— OIIK-1 31
12 | Coco0Obl HHTErpUPOBAHHS TPUTOHOMETPUYECKHUX (PYHKITHIA. OIIK-1 31
13 | Knmaccel mHTErpUpyeMbIX (YHKIHH. OIIK-1 31
14 | OnpeneneHHbI UHTETPAJI U €0 OCHOBHBIE CBOMCTBA. OIIK-1 31
15 | Ilpou3BoaHasi OnpeIeIEeHHOT0 UHTErpaja Mo NepeMEeHHOMY BepX- OTIK-1 31
HeMmy npeaeny. @opmyna Helorona-JleiiOHuna.
16 | UnTerpupoBaHne 3aMEHOW NEpEMEHHBIX M IO YacTsIM B OIpe[e- OIIK-1 31
JICHHBIX MHTErpaJIax.
17 | I'eomeTrpuyeckue NpUIOKEHHsI ONIPEIETICHHOI0 HHTErpaa. OIIK-1 31
18 | MexaHnu4eckue MPIIOKCHHSI OMTPEICIICHHOT0 MHTErpaja OI1K-1 31
19 | HecoOCTBeHHBIC HHTETPAIBI IIEPBOTO POJIA. OI1K-1 31
20 | HecoOCTBEHHBIE HHTETPAIIBI BTOPOTO POJIA. OIlK-1 31
21 | IlpubnkeHHBIC BRIYUCICHHS OTPEICTICHHBIX HHTETPAJIOB. OIIK-1
22 | AnreOpandeckasi (hpopMa KOMIIEKCHOTO YHCIIA, €T0 M300pakeHne
Ha KOMIUTEKCHOU TIIOCKOCTH. [leficTBus Han komruiekcHbiMU unc- | OINK-1 31
JIaAMH.
23 | Tpuronomerpuueckas W TIoOKa3aTeiabHas (HOPMBI KOMIUIEKCHOTO
qHeL OIIK-1 31
24 | TlonstTue GyHKIUHA KOMILJIEKCHOTO TEPEMEHHOTO, €€ Mpeera, He- OIIK-1 31
IPEPBIBHOCTU U IPOU3BOJHOM.
25 | OcHoBHBIE TIOHATHS O MU PepeHIINaTBEHBIX YPAaBHEHUSIX TIEPBOTO
nopsiaka. 3amada Komm, ycimoBHsi CyIIECTBOBAHUSI U €IMHCTBEH- OIIK-1 31
HOCTH €€ pelleHHs], TeOMETPUUYECKHI CMBICIL.
26 | InddepennuanbHbie ypaBHEHHUS IMEPBOrO MOPSIKA C pa3JIeisio- OIK-1 31
HIMMHUCS IEPEMEHHBIMH.
27 | Onpaoponanbie auddepeHIMaIbHbIe YPAaBHEHHS IEPBOTO MOPSIIKA. OI1K-1 31
28 | JIuneitnsie muddepeHnanbHble YpaBHEHHS IIEPBOTO MOPSIIKA. OI1K-1 31
29 | OcHoBHBIC TIOHATHSA O IU(DPEpEeHIHATBHBIX YPAaBHEHUSAX BTOPOTO OIK-1 31
HOPSIIKA.
30 | Auddepenunanbabie ypaBHEHUS BTOPOrO MOPSAIKA, JOMYCKaro- OTK-1 31
111€ OHMKEHUE MOPSIKA.
31 | Jluneitnble ogHOponHBIe Iu(depeHInanbHble YpaBHEHUS C TO-
CTOSSHHBIMU KO3((PHUIIHEHTaAMH. OTBICKaHE/Ie o011ero pemeHus: B OIK-1 31
cllyyae pa3IMYHbIX CUTyalMd JUIsl KOpPHEH XapaKTepHUCTUYECKOTO
YpaBHEHHSL.
32 | JIuneiiHble HEOJHOPOAHBIE MU(epeHIInaTbHbIe YPaBHEHHS C T10-
CTOSSHHBIMU KO3 duunentamu. OtbickaHue yacTHoro u oomero | OIIK-1 31
peleHu Ui pa3InyHbIX CTaHAAPTHBIX MPABbIX YACTEH.
33 | MonenupoBaHue KosebaTelabHbIX MPOLECCOB B MH)KEHEPHBIX CH-
CTeMax. OTTK-1 31
34 | UucneHHoe MHTErpUpoBaHue AuddepeHInalbHbIX YPaBHEHHH. OIIK-1 31
3 cemecTp
1 | UncnenHoe uHTerpupoBanue aupdepeHaabHbIX YpaBHEHU. OIIK-1 31
2 | Ilonatue umcinoBoro psina W ero cymmsbl. OcHoBHble cBoiictBa | OIIK-1 31
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CXOAAIINXCS YUCJIOBBIX PAOOB.

3 | HeoOxomuMbli IpU3HAK CXOAMMOCTH YHCIOBOTO PAIA. OIIK-1 31
4 | Ilpu3Haku CpaBHEHHUS CXOJMMOCTH PSIIOB C IOJOKUTEIbHBIMU OIIK-1 31
YICHAMHU.
5 | [lpusnak lanambepa. OI1K-1 31
6 | Ilpusnak Komu. OIIK-1 31
7 | VlHTerpanpHblii MPU3HAK CXOAMMOCTH. OIIK-1 31
8 | 3nakouepemyroniuecs YMCIOBBIE PsJIbl, TpU3HaK JIeHOHHMIIA. OIIK-1 31
9 | 3nakonepeMeHHBbIC psiabl. AOCOFOTHAS M YCIIOBHASI CXOIUMOCTb. OIIK-1 31
10 | [lonsTne GyHKIMOHAIHHOTO U CTETIEHHOTO psina. Teopema Abens. OIIK-1 31
11 | Pagw! Teitsiopa u MakiiopeHa OIIK-1 31
12 | PaznmoxeHre OCHOBHBIX JIEMEHTAPHBIX QYHKIUH B psig Makiope- OTIK-1 31
Ha.
13 | Tpuronomerpuueckuii psa. Koapduumentsr dypre. JlocraTou-
Hbl€ YCIIOBUSl pasfiokeHusi mnepuonumdeckord ¢ynknuu B psg | OIIK-1 31
dDypse.
14 | Pag ®ypbe 1uist 4eTHBIX U HEYETHBIX (PYHKLUH. OIIK-1 31
15 | Paznoxenue B psin Pypre nepuoanyeckux (QyHKUUN € TPOU3- OITK-1 31
BOJIbHBIM IIEPUOIOM.
16 | [Ipeamer Teopumn BeposTHOCTeH. [loHsATHE COOBITHS, KITacCH(HKa-
o OIlK-1 31
1S COOBITHH.
17 | Kimaccuueckoe ompeneneHue BeposaTHOCTH. CBOWCTBA BEpPOSITHO- OITK-1 31
CTH.
18 | 'eomeTpuueckoe onpeeeHue BEPOSITHOCTH. OI1K-1 31
19 | Craructudeckoe onpeseneHne BepossTHOCTH. Dopmyibl KoOMOHHA- OIIK-1 31
TOPHUKH.
20 | TeopeMbl ClIOKEHUST BEPOSITHOCTEH. OI1K-1 31
21 | YcioBHas BEpOATHOCTB. TeopeMa YMHOKEHHSI BEPOSITHOCTEH. OI1K-1 31
22 | ®opmyna nonHoi BepositHocTH. Popmyia baiieca. OI1K-1 31
23 | JlokanpHas u uHTErpasbHas hopmysasl Myaspa-Jlamiaca. OI1K-1 31
24 | Tlonsatue cirydaitHoi BenuuuHbl. CilydailHbIe BETUYUHBI TUCKPET- OIK-1 31
HOTO ¥ HETIPEPHIBHOI'O TUMA.
25 | YucnoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIWYMH: MaTeMmaThye-
CKOC OXKHJAHUE, AUCTICPCHS, CPEAHEE KBAZPATHUECKOS OTKIOHE- | o ¢ 3]
HUE, HAYaJbHbIC U LIEHTPAJIbHbIE MOMEHTHI. 3aKOH pacIpe/ieeHUs
BEPOSITHOCTEN.
26 | OyHKIMS pacipenereHusi BEpOsITHOCTEH U ee CBOMCTBA. OIIK-1 31
27 | IInoTHOCTH BEpOSITHOCTH U €€ CBOMCTBA. OIIK-1 31
28 | buHOMUAaNBHBINA 3aKOH pacHpeesCHHsl; paBHOMEPHBIN 3aKOH pac- OIK-1 31
TIpeIeIeHUs
29 | HopManbHBIN 3aKOH paclpelesieHus; SKCIOHEHIMAIbHBIN 3aKOH OIK-1 31
pacnpeneseHusl.
30 | ®opmynupoBka 3akoHa OonblIMX uucenl B ¢opme YeOblmesa.
Jlemma YeObimeBa. HepaBenctBo Yebnimena. Teopembl Mapkoa | OIIK-1 31
u YeObImena.
31 | IlenTpanbHas mpenenpHas Teopema. Teopema JlsnmyHoBa. OIIK-1 31
32 | MHoromepHsle ci1y4alHbIE BEJIUYHUHBIL. OIIK-1 31
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5.3.1.2. 3aga4u K 3K3aMeHYy

Komne-

No Conepxanue TeHTms NJaK
1 cemecTp
1 x+y= 3
Pemnts cucremy ypaBHeHUN 2x—y+z =3 C IIOMOIIBIO
OIIK-1 v1
3x+y—z=2
dbopmynn Kpamepa
2 Haiitu mimomane TpeyronpHuka ¢ BepmuHamu A(3,3,-1), B(2,0,6),
C(-4,2,1), ucronn3ysi BEKTOPHOE MPOU3BEICHHE. OIIK-1 H1
3 32-10
41 35
BrranciuTes onpeaenuTenb : OIIK-1 H1
73 25
83 4 0
4 x+y= 3
Pewnts cucremy ypaBHenuit  (2x—y+z =3 wmerogom laycca. | (k-1 V1
3x+y—z=2
5 .2
. 3—sin“x
Haiitu npousBoanyto GpyHKIuu y = e OIIK-1 V1
l-e
6 x4
Haiitu npemen  lim ———. OIIK-1 Vi1
x—>-2+/1-4x -3
! 1 —x? +sin® x
Haiitn mudpdepennuan Gpynkunn Y = 5 X-e OIIK-1 V1
8 | Haiitu ckamsipoe npoussenenne BektopoB A(4,0,5), B(0,3,1), C(- i
5,2.1) OIIK-1 H1
9 | Banucarbh ypaBHEHHE OKPY>KHOCTH C IeHTpoM B Touke O(2;-3) u i
paguycom R=5. OlIK-1 vi
10 2
Beraucmute nipenen |im M‘ OIIK-1 V1
Xx—1 x2 —X
11 Haii — X - 4x+2.
aiiti npousBoaHyto Gpynkiuu Y = Ctg8x-e OITK-1 Vi
12 | Haiit yron B B Tpeyronphuke ¢ BepummHamu A(3,1), B(-4,0),
- OIIK-1
C(4,-1).
13 3—sin’ x
Haiitu npousBonnyio QpyHkuu y = e OIIK-1 V1
l-e
14 Haittn npenen |imw OIK-1 V1
x—0 tg 2X
15 | Jlauwi Bexroper @ = (1;0;2) u b = (2;3; 1), naiitu ux moxynu. | OIIK-1 H1
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16

HaiiTn mpou3BOIHY0 TPETHETO MOPSAAKA OT QYHKIMH y = 3. OIIK-1 V1
17 i
HaiiTu npousBoHy 0 GyHKIUH ) = (4sm 2X 4 ctg? x)s : OIIK-1 V1
18 | Haiitm ypaBHeHue cTOpoHBI AB B TpeyrojbpHHKE C BEpIIMHAMHU i
AG.1). B(4.0). C(4:1). ot |
19 3—sin’ x
Haiitu npousBonnyro pyHKmm y = e OIIK-1 V1
l-e
20 -11 1 = =A.
JlaHbI MaTpHIIBI A= . B= , Haiitu C=A‘B OIIK-1 H1
0 4 2
2 cemecTp
1 | HaiiTi yacTHBIE TPOM3BOIHBIE MIEPBOTO MOPSIKA OT PYHKIIUU
Z= In(sin2 X+tgy+5). OIK-1 vl
2 . dx
Haiitu uHTerpa IZ— : OIlK-1 HI
2X° —5X+6
3 | Borumcnute  miomanbs  QUTYpBI,  OTPAaHUYCHHOW  JTMHHUSIMU
y:x2/2; y=4-x. OIIK-1 H1
4 | Yiccnenosats Ha SKCTpEMYM QYHKIMIO Z = X2 + Xy + O.5y2 —2X. OIIK-1 Vi
5 | Beruucnuth 00beM Tea, 00pa30BaHHOTO BpaIeHUEM BOKPYT OCH
Ox burypsl, OTPaHUYECHHOMN JmHuAMH: | OIIK-1 H1
X+y-2=0;, x=0; y=0.
6 | Pemmrs nuddepennmanbHoe ypaBuenue Y —2y+y = ge. OIIK-1 H1
7 | Boruncnute  momans  GUIyphl, OTPaHUYEHHOM  JIMHUSAMH:
2 OIIK-1 H1
y=2X—-X"; y=-X.
8 . 2x—3
Haiitu uarerpan fz— dx. OIlK-1 Hl
X~ +6x+10
9 | UccrnenoBatp Ha IKCTPEMYM HKIHIO
2 2 pevy by OIIK-1 V1
Z=3X"+xy+0.5y" -2x+4y+2.
10 Haiitu rpament QyHkunn Z = /5%% + y°x* B Touke A(=12). OIIK-1 vl
11 | Perurs nuddepeHnnanbHoe ypaBHeHue Y + Xy = —x3. OIIK-1 H1
12 | BelyucnuTh YacTHBIE MPOU3BO/IHBIC IEPBOTO MOPSAKA OT (PYHKIUH
. 3 OIIK-1 V1
z =sin(cos’ x —tgy) .
13 | Haiitu unrerpan [(2x—4)sin6xdx. OIIK-1 H1
14 | penmrs mubdepenrmansaoe ypapuenune Y+ 2y +5y =4e X, OIIK-1 H1
15 Ha¥iti yacTHOE peleHHe ypaBHEHUA y' = X, YIAOBIETBOPSIOIICE
X OIK-1 H1
ycrosuio y(1)=1.
16 | Beruucnuth YJacTHBIE IIPOU3BOJIHBIE byHKIIN
. 3 OIIK-1 v1
z=In(sin” x+ctgy +5) .
17 | Haiiti nonubiid auddepennnan mis Gyakauun y=2xsiny-Inx. OITK-1 V1




Crpanuna 27 u3 47

18 x2dx
Haiitu unrerpan  [——— OIIK-1 HI
V1+5x°
19 | UccnenoBath Ha AKCTPEMYM GYHKITUIO
2 2 OIIK-1 V1
Z=X"+5xy +15y° —5x+4y+2.
20 | P ‘cosx—ysinx=0.
emuTh quddepeHnnaIbHOe ypaBHEHUE Y COSX —Y'S 0 OIK-1 H1
3 cemecTp
1 | IlpoBeputh  HEOOXOOMMOE  YCIOBHE  CXOJUMOCTH  psla
2 | B nepBoMm smiuke 7 GenbIx U 8 KpacHBIX MIApOB, BO BTOPOM 5 Oe-
JBIX M 5 KpacHbIX. M3 kaxaoro simuka BeIHYIM 1o mapy. Kakosa | OIIK-1 H1
BEPOSITHOCTH, YTO BBIHYJIM OJIMH OCJIBINA U OJIMH YEPHBIMN.
3 | Haiith BepoOsATHOCTH OTKJIOHEHHS HOPMAJILHO PpaCIpEIeICHHON
clly4aiiHOM BenuuyuHBl ¢ mapamerpamu M (X)=-4, D(X)=4 OLTK-1 H1
OT MaTEMATUYECKOTO OXKHIaHUsI Ha BEJTMYHHY, HE TTPEBBIIIAIONILYIO
3.
4 st TuCKpeTHOM Ciy4ailHOM BETUYUHBI
X 1 3 5 7
OIIK-1 H1
p 0.5 0.2 0.1 0.2
HaWTH AUCTIEPCHIO IBYMS CIOCOOAMH.
5 | CnyyaitHas BenmnuuHa X pacmpeeiieHa 1o HOpMaJlbHOMY 3aKOHY ¢
napamerpamu a=5 u ¢ =3. Hailtu auanazon uzmeHenus ciayvaii- | OIIK-1 H1
HOM BEJIUYHHBIL.
6
®Nn+2
HccnenoBath Ha CXOUMOCTD Psifl > - OITK-1 V1
n=1 3
7 Haiitu mMaremaTnyeckoe OKHUIaHUE CITyYallHOW BEJITMYUHBI, 1JI5
0, mpu X <0
KOTOpPOM X2
F()=1s mpm0sx<4 OIIK-1 HI
1, mpu X > 4.
8 | HempepriBHas ciyvaiinas BenuunHa X pacrmpejiesieHa mo nokasa-
TeNBHOMY 3aKOHY ¢ mapamerpoM A =0,3. CocTaBUTh (GYHKIIHIO OIIK-1 Vi
pacnpenesnenust BepostHoctei F(X) 1 dynkimto miotHocTH f(X).
9 | Ina omMckpeTHOM Ciy4allHOW BENMYWHBI, 3aJaHHOHW CBOMM 3aKO-
HOM pacnpeieJIeHUsl HAWTH YUCIIOBbIE XapaKTEPUCTUKH.
OIIK-1 H1
X -2 3 4 5
p 0.2 0.3 0.4 0.1
10 | Paznoxuts B psag Oypbe nepuoandayo QyHKIHIO, 33IaHHYIO Ha
. _ OIIK-1 v1
OTpe3Ke [-T;7] paBEHCTBOM Y = TTX
11 | B smuke 20 geraneii, 4 U3 KOTOPBIX HeCcTaHAapTHBIE. CyyalHBIM OIK-1 H1

o6pa30M BBIHUMAeETCS 3 JACTaJIn. KakoBa BCPOATHOCTH TOI'O, 4YTO
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XOTs OBl OAHa U3 HUX HCCTAHAaPTHAs.

12

2
®n
Yy —

n
VccieioBath Ha cxoguMocTs pan N=14

OIIK-1

Vi

13

UrpanpHas xocTth Opocaercs onuH pa3. HaliTu BEpOSITHOCTH TOTO,
YTO HA BEPXHEH I'PAaHHU BBINAJIET HE MEHEE IISITH OYKOB.

OIIK-1

H1

14

Texauueckoe ycrpoiictBo (TY) cocToutr W3 MATH OJMHAKOBBIX
2JIEMEHTOB, HE3aBUCUMO pPalOTalolIUX Jpyr OT napyra. Bepost-
HOCTb OTKa3a KakJoro ainemeHrta 3a Bpems T pasHa 0,3. Haiitu
BEPOSITHOCTh TOT'O, UTO 32 BpeMsl T OTKaxyT:

a) TpHU AJIEMEHTA;

6) HE MEHEe TpeX DIIEMEHTOB;

B) MEHEE TPEX NEMEHTOB.

OIIK-1

V1

15

Paznoxurs pyHKIIMIO y=1-x4 psan @ypee 1o CUHycaM Ha OT-

pes3ke [0, 7] .

OIIK-1

Vi

16

JIBa paBHOCHJIbHBIX IIaXMaTHUCTa UTPAIOT B miaxmaTel. UTO Bepo-
SATHEE, BEIUTPATH JIBE MAPTHUU W3 YETHIPEX WJIU TPU MAPTHUU U3 IIIe-
ctu?

OIlK-1

A

17

HaﬁTH pa)myc CXOOUMOCTH CTCIICHHOI'O psula u OHpe}ICHI/ITB THUII
n
© 4
> —x"

-1 N
CXOJUMOCTH Ha KOHIIaX MHTCpPBAJa CXOANMOCTH n=1

OIlK-1

Vi

18

Haiitu mapamerp @ u M(X) 1O HM3BECTHOH IUIOTHOCTH BEpPOSIT-
HOCTHU CIIy4JaitHOM BEJIMYUHBI X:

f(x)=

a(x2 +2x), ecim 0<x<1;
0, ecm ¢[0,1].

OIIK-1

HI

19

JIBa cTpenka Mpou3BOAAT 110 OJHOMY BBICTpeny. BeposTHOCTH mo-
MaJIaHus B 1I€JIb IEPBOI'O U BTOPOTo cTpesikoB paBHbl 0,9 u 0,5 co-
OTBETCTBEHHO. HaliTu BepoOsSTHOCTH TOrO, YTO Lieib OyJeT mopa-
KEHA TOJIBKO OJHUM CTPEJIKOM.

OIIK-1

H1

20

HenpepriBHas cirydaiinas BenuunHa X paBHOMEPHO pacrpezesieHa
Ha otpe3ke [3;8]. CocTtaBUTh PYHKIUIO pactpeiesieHUs BEPOSTHO-
creii F(X) u dynakmmro miotHocTH f(X).

OIIK-1

v1

5.3.1.3. Bonpochl k 3a4eTy ¢ OLEHKO¥

He npenycMoTpeHs!.

5.3.1.4. Bonipocsl K 3a4eTy

He npexycMoTpeHs!.

5.3.1.5. IlepeyeHb TeM KypPCOBBIX IPOEKTOB (PadoT)

He npenycMoTpeHs!.

5.3.1.6. Bonpocsl k 3a11UTe KYpCcOBOI'0 NPoeKTa (padoThl)
He npexgycMoTrpeHsl.
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5.3.2. OneHOYHBIe MATEPHAJIBI TEKYLIer0 KOHTPOJIS

5.3.2.1. Bonpocsl TecTOB

Ne Copepxanue Kowe- NAK
TEHITUS
Pasnea 1. Jluneiinas aaredpa u aHaJMTHYeCKasi FreOMeTPHs
Onpenenuresb 1) 05 3) 1
1 -3 0 2) O 4) -2
1| o 2 s |mma=Ope OIK-1 311
0O O 2o-— v
BEH...
Omnpenenurenb 1) -1 3) 5
-2 1 1 2) 1 4) -5 31
2. 3 2 1 paBeH... OIIK-1 V1
O 1 O
JlaHbI MaTpHUIIBI 1 0
~1 1 1 D, 2,
A= , B= , TO- 8 8 31
3. o 4 2 OIlK-1
— 8 Vi
rna marpuria C=A-B umeer 3) .4 (1 8)
BHU]... 1
Jluna Bextopa d =31 —4] 1) -5 3) 25 31
4, 2) 14 45 OIIK-1 V1
paBHa...
Hanst BekTopel a = (1,0;2) u 1) 3 3)
E_ (o 2) 5 4) 8l
5. | b =(2;3;-1), Torma ux ckansgpHOe OIIK-1 vl
MIPOU3BEJICHUE PABHO. ..
Janbl Bektopel @ = (8;4;1) u 1) 167 -8j+k
6. b =(2;—2;1), Torna ux Bektoproe | 3) — EST + Ei] + 2{!2 OMK-1 31
MPOMU3BEJICHUE UMEET BUJI. .. 2) 2i—6j-—24k Vi
4) 6i —6]—24k
[Ipu xakux 3HAYEHUSX O U B BEK- 1) a=2, PB=4
TOPHOE NPOU3BE/ICHHE BEKTOPOB 31
T la={4 o6} uw b= 1;p} pas-| D =2 P-I Ofk-L )
HO HYJIIO? 2) a=2 p=173
4) o=2, B=3
[lmomane Tpeyroiapuuka ABC, (1) 1 3) 8 31
8. |rme A(L2),B(4,3),C(-12) pas-|2) 10 4) -2 ONK-1 |
Ha...
PemrenneM cucTeMbl TMHEHHBIX 1) x=-10, y=-3
. |2x=Ty =1, 2) x=-3, »=-10 31
ypaBHEHHUIA _ _ -
9. { X—dy=2 3) x=10, »=-3 OIIK-1 V1
4) x=-10, y=3
SBJISICTCS ...
dopmynsl BUAA Aj I pe-
PMY 8 Xj N AP 1)  TpeyroabHUKOB 31
10. | menus cucremMbl NUHEHHBIX ypaB- 2)  Kpamepa OIIK-1
HEHUU 4epe3 ONPEIEIUTENIN Ha3bl- 3) I'aycca
BalOTCSl JOPMYIIAMH. .. 4) Jlannaca
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Jlana cucrema JHMHEHHBIX ypaBHe- | 1) -7
HUH 2) -1/7
=3 3 17 31
11. X+Ty=3, Cucrema HE HMeET 43 7 OIIK-1 V1
—X+ay=>.
peuIeHu OIpu a=...
Ompenenutenb OCHOBHOM wmarpu- | 1) 10
bl CUCTEMbI JIMHEWHBIX ypaBHe- | 2) 8
—-2y+6=0; 3) 76 31
12 mmit )y _9;13-0; 4) 80 OMK-1 | )
2x+4y=1
paBeH. ..
JlaHbI TOUKH
A(2;-1), B(10;5), C(10;-1). 1) 14 31
13. | Onpenenuts mmuny otpeska AC g 160 OIIK-1 V]
4) 8
HopManbHbIif BEKTOP IIIOCKOCTH 1)  (6;-7;--10)
6X—7y—10z — 2 = Qumeer koop- | 2)  (-7;-10;-2) 31
14. OIIK-1
JIAHATHL. . . 3)  (6;-10;-2) Vi
4)  (-6;7;10)
Paccrostaue ot toukn A(0,3,-5) | 1) 21 3) 21/49 31
15. | no miockoctn 2X+3y+62=0 2) 7 4) 3 OIIK-1 V1
paBHO...
YCTaHOBHTE COOTBETCTBHE Mexay | 1) (0,0,0)
ypaBHECHHEM ILUIOCKOCTH M TOYKa- | 2) (1,1,0
MH, KOTOpBIE JISKAT B 3THX ILIOC- | 3) (1,1,
KOCTSIX 4) (-2,0,0). 31
16. | Iy: 2x+y-3z+4=0 OIK-1 | ¢,
l3: x+y-2=0
l: —x+8y-5z=0
la: 2x+y+2-4=0
Cpemu mpsiMbix |1 @ x+3y-5=0, i | 1) 1 ulz, 2) I uls,
2X+6y-3=0, I3: 2x-6y-3=0, l4: - | 3) I3 uls, 4) |1 uls i 31
17. 2X+6y-5=0 mnapannenbHbBIMU SIB- OTK-1 Vi
JISIFOTCSL..
Ecnu ypaBHeHue runepbomnbl ume- | 1) 3 3) 9
2 2
31
18. | er BUn ? - E =1, TOo mImHa ee 2) 16 4) 4 OIIK-1 Vi
MHHMO# MTOJYOCH paBHa
VYpaBHEeHUE KPUBOH, N300pakeH- 1) x* N Y 1
HOM Ha PUCYHKE 9 4
/%\ 2) Xy -1
> 9 4 31
19 3 3 2 2 OHK'l
UMeeT BHI. .. \—IZ/ 3) X .Y 4 vl
3 2
4) Lz _ LZ -1
2 3
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[Mpsamas X—_lz y;4 :% na-
a
20. | pamrenbHa MJIOCKOCTH b J 3) 9 OIIK-1 31
2) 1 4) -21 Vi
X—-3y+5z2=0 mpu a pas-
HOM. ...
Paznen 2. MaremaTuueckuii aHaIu3
Kakwue u3 ¢pyHkuunit siBisrorest 6ec- 1 X 5 X—2
21. | KOHEYHO MaJLIMHU B TOUYKE X0 = 27 ) x—2" ) X OIIK-1 13{11
3) cos(x-2), 4) sin(x-2)
Hana ¢pyHKIus 1) [-5;t)
y=+/x*+x—6+5. Torna ee 06- 2) (—o0;—1] W [2;+00)
22 | macThiO 3HAYCHUH SBISICTCS MHO- 3) (V6 + 5itoo) OIK-1 31
JKECTBO. ..
4) [5;t0)
Jnst ipoGHO-pannoHanbHoi GyHk- | 1)  X=-2 3) x=0
2
23. | 1uH y = TOYKaMH paspel- | 2y  x=1 4) x=-1 OIIK-1 31
2 V1
X+ 2X
Ba SIBIISIIOTCS. ..
3HaveHue npenena | 1) 0 3) 1
24, | . sin3x 7) S VR 34 | onk1| 3
lim paBHo. .. H1
x—0 4X
3HaveHne npenena | 1) 0 3) 00
25. | . x%- 2) 4 4 2 Jomk1| 3t
lim paBHoO... Hi
Xx—2 X—2
3HaueHue npenena | 1) 0,2 3) 0,3 31
2 2 0,4 4 0,5 -
26. lim % 2+ 4x+3 paBHo. .. ) ) OIIK-1 H1
>3 X“+x-6
3HaueHue npenena | 1) 2,5 3) 0 31
2 - 2 1 4 00 -
27. | o B +3x=2 papug. ) ) OnK-1 | 1
x>0 2x% + x +8
YCcTaHOBHUTE COOTBETCTBUS MEXKTY 1 2X
(GYHKIUSIMU ¥ UX IPOU3BOIHBIMA ) 14+ x* 31
28. | ™ 2) 5cos(5x+1) OIIK-1
. H1
y=sin(5x+1) 3) 3¢
y=arctg(x?)
[Ipon3BoiHAs TIPOU3BEACHHMS 1) 4x®cosx
4 = 3 -
59 | X" SIN Xpasna... 2) X7 (4sin X+ XCOSX) ot | 3t
3) x3(sinx+ xcosx) H1
4) x°(4sin x —xcosx)
[Tpou3BoHas BTOPOTO MOPSIKA D 1 3 1
uku Y = 1IN 3X umeer 2z 2
20, | y X X onk-1| 3
BU/I... 2) 1 5 3 H1
3x? X
3aKoH JABMXEHUSI MaTEpUAIbHON 1) 11 31
31. | TOYKH UMEET BU/ 2) 9 OIIK-1 H1

3) 13




Crpanuna 32 u3 47

x(t) = 4+10t + e, rae X(t) — xo-

Op,[[I/IHaTa TOYKHW B MOMCHT BpeMe-
Hu t. Torga ckopocTs TOYKH IpH t
=7 paBHa...

4) 75

JlaH pagnyc-BEKTOp ABHKYILEHCSA
B IPOCTPAHCTBE TOYKH

1) 2i +2]
2) 6i +2]+k

31

fr— 3 . 1 2 . H . K -
I/Ia BEKTOP YCKOPEHHS B MOMEHT | 4y i+ j+k
BpemeHu t= 1 umeer BUJ...
Haiitu npousBoanyto pyHKIUN 1) 3X2 In3x + X2
3
y =Xx"In3x 2
33, 2) X omk1| 3
3) 3X
2 3
4) 9x“ Inx + 3x
Hatitn npon3Boaayo GyHKIIMHA 2
2P yio by ) — 2xe* +1
X7+l
y=¢ 2 eX 31
34. ) OIlK-1 a1
3) xeX +1
2
4)  2xeX
3HadeHHE MPOU3BOTHON (PYHKITUN 1) 13 3) 7
35 10x +1 2) 9 4) 10 |omk1| 3t
Y= o B Touke x=0 paBHoO... Hi1
€
ITpom3BOIHAS BTOPOTO MOPSIKA 1) —4sin 2X
dynxiuu Y =SIN 2X pasHa... 2) 8sin x 31
36. 3) 4sin 2x OIK-L 1y
4) —8sin X
Haiiti Touky Makcumyma (yHK- 1) x=-4 3) x=-3 31
37. = = OIlK-1
uu y:2x3+3x2—72x+7 2) x=3 4) x=4 H1
UYro onpenensieTcs BEIpaKCHUEM 1) YchoBHBIN SKCTpEMyM
Zy COSa + Zy,€0S B2 2) I'paguent
38. 3) YacrtHbiii auddepeniman OIIK-1 31
4) Tlpou3BojHas 10 HaIpaBJIe-
HUIO
YacTHasi mpou3BOHAS BTOPOT'O 1) 4 y3
nopsaKa Z% byHkun Z = x2y3
X 2)  2xy® +3x%y? 31
39. | paBHa... 5 OIIK-1 V1
3) 2xy
4) 6xy2
Touxoit sxcTpeMyMa GyHKIUU 1) M(2; -4)
—_0Qy?2 2 _ 2) M(1; -2) i 31
40. | Z=9X" +y° +18x—-4y+7 3) M(-2: 4) OIK-1 | ¢}
SIBJISIETCS TOUKA. . . 4) M(-1; 2)
a1 Haiitu kputnueckyro Touky pyHk- | 1) M(2; 5) 3) M(@3;7) OTIK-1 31
" | mum 2) M(3; 5) 4) M(7;5) !
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2=2x%—2xy+3y% —18x 16y +7

YacrHas npousBoaHast QyHKIIUN 1) 0
z =x*cos? y mo nepemennoii y B | 2) 4 31
42. o 7 panma 3) -1 OIIK-1 V1
M 1’ E cee 4) 1
MHOXecTBO epBOOOPa3HBIX 1
B} 3x 1) —=e¥+C
dynxmuit T (X)=€”" umeer 3
BHJI... 3x
43, 2) (:EL +C OIIK-1 13{11
3) §e3x +C
4 3e¥4C
HeormpeneneHupiit HHTErpa 1) —cos(bx+3)+C
ISIn(5X+3)dX PaBCH... 2) —COS(5X2/2+3X)+C
44 OIIK-1 31
' 3) -—1/5cos(d5x+3)+C H1
4) —1/5005(5x2/2+3x)+C
OrnpeneneHHbIN HHTErpall
45. | ° ;) Eg 2) ﬁg onk-1 | 3t
' j(3x2 +2)dx paBeH... ) ) H1
1
OnpeneneHHblid HHTErpall ) 1 3) 1/3
eln3 i 31
46. [—dln Xaix paBeH. .. 2) a4 43 ONK-L |y
1 X
Bbraucnuts miiomans GUrypsl, ) 12 3) 14
OorpaHUYeHHOU rpadukoM QyHK- 2) 15 4) 18 31
47. 2 OIlK-1
uin Y =X~ + 2x, ocwio Ox u HI
npsMon x=3
Paznea 3. /Indpdepennuanbubie ypaBHeHUS U PAIbI
CXomsmmMucd  ABISIFOTCA  HECo0- i +0 _%
CTBEHHBIE HHTETPAJIBI. . . 1) I X dx 2) I X *dx 31
48. L . ONK-1 | 7o
3) I x 4dx 4) _[ xdx
1 1
aHo muddepeHmanbHOE ypaB- 2
a bbep PR 1exe X g
y'=yt-x 2
HEHHE npu y(0) =1. N
Torma mepBbie Tpu wieHa pas3no- | 1+ X+—
49. | KE€HHUs ero pelleHHs B CTENEeHHOM 6 , s OIIK-1 I?&]i
PST UMEIOT BUJT 2) 1+x+ X? + % 4)
2
-1+ x+ X
Hano nmuddepeHnaIbHOE ypaB-
50. weane Xy =y mpu y()=1.To- |1) D 3) C OIK-1 31
rJla MHTerpajbHas KpUBasi, KOTO- H1
pasi onpeessieT peleHne TOro 2) A 4) B
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YpaBHEHUs, UMEET BU. ..
yll

2

/_—l

Cpenu nepeuuciieHHbIX audde-
pEHIIMATBHBIX YPaBHEHUH ypaBHE-
HUsAMHU 1-20 nopsioka sBIAIOTCA. ..

1) x’y'+8y—x+5=0
d

2) y"—2+x=0

)y i

51. 2 OIIK-1 31
3) 2xd—Z + X dy +y=0
dx dx
2
4) xd—XZ + yX % +y=3
Ecnu y(X) — peuieHue ypaBHEHHUS

52. | y'= = YZIOBJIETBOPSIONIEE  YCIIO- | 2) 5 4) OIlK-1 Hi

Buto Y(1) =1, torma y(2) paBHo...

Oo6miee pemenue aupdepeniu- | 1)

QIBHOTO ypaBHEeHUs Y"=X+2 yzix4+1x3+&x2+c «tC

HUMeET BUL. .. 24 6 ? ’
2) y= RN

53, 24" '3 onk-1| 3t

3) H1
y:%x4 4-%x3 +%x2 +C,x+C,
4) y=x'+x*+C

YacTHOMY perIeHHI0 HEOTHOPOI-

Horo auddepeHnnansHoro ypas- | 1) f(x)=Ax* +Bx 3)

54, | Hemus Y' =5y’ +6y=x+1 no f(x) = Ae?* + Be* OIIK-1 31
BHJIy €T0 IPaBOM YaCTH COOTBET- 2) f(xX)=Ax+B 4) ¥l
CTBYyeT (pyHKLIHUA. .. f(X) =e? (AX + B)

JlaHO MMHEWHOE OTHOPOIHOE 1) Ce*+Ce™
muddepeHnnanbHoe ypaBHEHNE Ce2 4C.e*
"+y'—2y =0, Torma ero ooiee ! 2

S T 2) Ce¥+C,e* omK-1 |

pelieHue UMeeT BUI. .. H1
3) Ce?+Ce
4) Ce™>+Ce”

Ecmm z, =1-i, z,=2+i,T0 1) 2-3i 3) 3—i 31

o6 Z, - Z, paBHO... 2) 3+3i 4) 1-i OHK-L 1y
Hana pyHkuus 1) 0 ) %

f(x) = x%,x e[-7; 7] . Toraa xo- 3
57. | abduuuent a; paznoxeHHs 3) 2 4 OIIK-1 EI]i
/4

f (X) B pstn Dypbe paseH. ..
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Pasnea 4. Teopust BeposiTHOCTEH

BeposTHOCTh T0cTOBEpHOTO COOBI- | 1) 1 3) -1
58. THUS paBHA. .. 2) 0,5 4) 0 OTK-1 31
JlBa cTpenka MpOM3BOIAT MO oj- | 1) 0,40
HOMY BBICTpeiy. BepostHOCTE m0- | 2) 0,95
najaHus B 1eb MEPBOro U BTOPO- | 3) 0,55 31
59. | ro crpenkoB pasubl 0,8 u 0,75 co- | 4) 0,60 OIIK-1 Vi
OTBETCTBEHHO. Torna BEpOSTHOCTD
TOTO, YTO WeNb OyleT MopaxkeHa,
paBHa...
Bbpocatot n1Be MoHeTsl. CoObiTHe A | 1) COBMECTHBIMU
60. |~ «rep0 Ha nepBoii MoHeTe» U B — | 2) 3aBUCUMBIMU OIK-1 31
" | «udpa HA BTOPOIt MOHETE» fABIISI- | 3) HECOBMECTHBIMU Vi
FOTCSL. .. 4) He3aBHCHUMBIMU
UrpanbHas kocTh Opocaetcs oauH | 1) 1/6 3) 1/3
61 | P33 Tornay BEPOSATHOCThH TOTO, YTO | 2) 1/2 4) 5/6 OINK-1 31
Ha BEPXHEH I'paHU BBINAJAET HE Me- A
Hee IMATH 0YKOB, PaBHA. ..
BepositHocTh mosiBIIeHHsT COObITHS | 1) 0,24
A B 10 HE3aBUCHMBIX HCIIBITAHUSX, | 2) 2,4
6o | IPOBOTMMBIX MO cXeme bepuysmm, | 3) 0,12 OIIK-1 31
" | paBua 0,6. Torma nucnepcust yucina | 4) 1,2 Vi
MOSIBIICHUI ~ 9TOTO COOBITHS paB-
Ha...
Crpaxyerca 1200 aBTOomMoOOuUIEH;
CUUTACTCS, YTO KaXIbli W3 HUX | 1) HWHTerpaibHy hopmyiry
MOJKET TMONacTh B aBApUIO C BEPO- MyaBpa -  Jlamtaca
stHocThIO 0,01. Jlnst Berumcnenus | 2)  dopmyiy Ilyaccona 31
63. | BeposTHOCTH TOro, 4uro Kosmue- | 3)  (dopmyny baiieca OIIK-1 V1
CTBO aBapHii cpel Bcex 3acTpaxo- | 4)  bopMyity MOTHOM BEpOsIT-
BaHHBIX aBTOMOOWJICH OyJeT B | HOCTH
npoMmexytke ot 20 go 100, cneny-
€T UCIIOJIb30BaTh. ..
A B,C — momapHO HE3aBHCHUMBIC
coGbitust. Ux Bepositroctn: p(A) = | 1) 0,24 3) 032
0.4 p(B) = 08; p(C) = 0.3. Vka- |2) 0,096 4 012 .
64. | )xuTe COOTBETCTBHE MEXIY COOBI- OIIK-1 Vi
TUSIMHU U UX BEPOSTHOCTSIMH:
1. A-B 2. A-C 3. B-C
4. A-B-C
B mepBom smuke 7 kpacHbix u 11 | 1) 11+ 9 3) 1(11_ 9
CHHUX [IapOB, BO BTOpPOM — 5 18+ 4 218 14
KpacHBIX M 9 cuHHX. U3 mpoms- |9y 11 . 9 4y 11 9O 31
65. BOJILHOT'O SIIMKA IOCTAIOT OIUH ) 18 14 ) 18 14 OIIK-1 Vi
map. BepositHOCTh TOrO, YTO OH
CUHUH, PaBHa...
C mepBoro cranka Ha cOopky mo- | 1) 0, 015
crynaer 40%, co BToporo 60% | 2) 0, 016 31
66. | Bcex nmeraneit. Cpenu aeranei, mo- | 3) 0,014 OIIK-1
V1
CTYNUBIIUX C MEepBOro cranka 1% | 4) 0, 03

OpakoBaHHBIX, cO BTOporo 2%
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OpaxoBaHHBIX. Torma BEpOsSTHOCTD
TOr0, YTO IOCTYIHBIIAsl HA COOPKY
JeTanb OpakoBaHHAs, PaBHA. ..

YCTpoiicTBO mpeacTaBiIseT coooi

3
napajuieJibHOe COEAMHEHUE dJle- 1) (1-p)
MEHTOB S,,S,,S; ! 2) 1-3p
3) 1-p°
- 4) p’
o ot | 3!
Kaxxnplii u3 HUX MOXKET BEIUTH U3
CTpOsL C BEPOATHOCTBIO P. DyHK-
[IMOHUPOBAHNE CHUCTEMBI Hapyllla-
€TCs, ©CIM BCEe OHHM BBIXOJAT X
ctposi. Torma BepoOSITHOCTH mpa-
BWJIBHOW pabOTHl YCTPOMCTBA paB-
Ha...
ITo xakoit dopmyne Beruncnsercs | 1) M(X)= py+ ps +...pp,
MaTeMaTHIEeCKOE OKHIAaHHUE JHC- n
KPETHOH CIIy4yallHOU BEIVYHHBI X, 2) M(X)= p3 X P
68. | 3amaHHOM PAIOM pacrpeaeaeHus? '=: OIlK-1 31
3 Mm(x) =2
i=
4) M(X)=X%X +Xo+..Xp
[Tycte X auckpeTHas ciaydaiiHas
BeJIMYWHA, 3aJaHHas 3aKOHOM pac- | 1) 2,2
peIeIICHHs BEPOSITHOCTEH: 2) 2
X -1 3 3) 1,4 31
9 1p  To4 |06 5y 1 OHK-L 1 vy
Torga MaTemaTHuecKkoe OXKUAAHNE
ATOM CllydyalHOW BEJIMYMHBI PaB-
HO...
JuckpeTHas ciy4aiiHasi BEJIWYMHA 1) 02
X 3a71aHa 3aKOHOM pacIpe/eIeHUs 2) 0,'3
Bg?oa;HOCTleH: —r 3)  —04 .
01y To1(03]02]04 H 08 OHK-1 | vy
Torga marematuyeckoe OXUAAHUE
cilyyailHOM BenuuuHbl ¥V = 4X — 2
paBHo. ..
I'padux mnoTHOCTH pacnpezene-
HUS BEPOSITHOCTEN HENIPEPHIBHON 1) 0,20
ciydvaifHol BenmnumHbl X, pacmpe- | 2) 1
JIeTICHHOM PaBHOMEPHO B MHTEpBa- | 3) 0,25
71 | e (ré),il), HAMEET BUI: 4) 0,33 OITK-1 3 11
- a

1
|
-l —»
10 i x
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Torma 3Ha4YeHHE a paBHO. ..

HenpepbiBHas ciyvaiinas Beaudu- | 1) 1
Ha X 3aJjaHa MHTETrpajbHON (YHK- | 2) 2
Uel pacrpeleicHus: BepOosITHO- | 3) 3
creir F(X). Torna 3nauenue C pas- | 4) 4
72 | 1o, omk-1 | b
0, x<£2,
F(x)=¢Cx—-4, 2<x<2,5,
1, x>2,5
ITo xakoii popmyie onpeaensercs 1) f(X) —1— e ™
IUIOTHOCTH pactpenencuus f(X) i
73 CIIy4allHOM BEIWYMHBI X, pacmpe- 2) f (X) =1-e OIK-1 31
" | IeNeHHOM 110 TTOKa3aTeIbHOMY 3a- 3)  f(x)= p M V1
KOHY, 1pH X > 0?7
2 f(x)=)re™
HenpepbiBHas cimydaiiHas BeIUYU-
Ha X 3ajaHa IUIOTHOCTBIO pacmpe- | 1) 12,5
JCTICHHS BEPOSITHOCTEH | 2) 25
__ 1 5P To- | 3) 4 31
74. | T(X)= 52, e 4) 5 OIIK-1 V1
raa JUCHEPCHS 3TOM HOPMAaIbHO
pacnpeneneHHol CIyJailHOM Be-
JIMYUHBI PAaBHA. ..
HenpepoiBHas ciyvaiiHasi BEIU4uU-
Ha X 3aJiaHa IUIOTHOCTRIO pacmpe- | 1) 18
JIEJICHHSI BEPOSTHOCTEH 2) 3
75| f R e b onk-1 | 3!
: €9 N -4 4 V1
Torna maremaTHueckoe OXxHuIaHUE
3TON HOPMAJILHO pacIpeeIeHHON
CJIy4ailHOM BEJIMYMHBI PABHO. ..
5.3.2.2. Bonpochl 1Jis1 YCTHOTO ONpoca
Ne Copepxanue Komme- NJAK
Tenmus
1 OnpeneneHyue MaTpUILbL. OIIK-1 31
2 CBolicTBa ONpeACIIUTENCH. OIIK-1 31
3 | OOparnas marpuia. Panr matpuiisl. OIIK-1 31
4 Dopmyiel Kpamepa. OIIK-1 31
5 | Bekrop. Onepanuuu HaJl BEKTOpaMH B TeOMETpHUECKOr (opme. OIIK-1 31
6 | CkansipHoe MpOU3BEJCHUE BEKTOPOB. OIIK-1 31
7 | BekropHO€ Mpon3BeCHNE BEKTOPOB. OIIK-1 31
8 | CMernIaHHO€ MPOU3BEACHUE BEKTOPOB. OIIK-1 31
9 | YpaBHeHue mpsIMOii, MpoxoAasiIel yepes3 ABe 3aJaHHbIE TOUKH. OIIK-1 31
10 | Danurc. OIIK-1 31
11 | OKpy>HOCTb. OIIK-1 31
12 | OcHOBHBIE TEOpPEMBI O Mpeaeax. OIIK-1 31
13 | beckoHeuHo Maible M OECKOHEYHO OoibIMe (PYHKIMHM U UX CBOM- OIK-1 31

CTBa.
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14 | IlepBblii 3aMeYaTEIbHBIN IIPEJIEI. OIIK-1 31
15 | Onpenenenne HENPEPHIBHOCTH (PYHKIIMH B TOUKE. OIIK-1 31
16 | Touku pa3psiBa GyHKIMH M UX KJIaccuuKanus. OIIK-1 31
18 | Ompenenenne NPOU3BOIHON, €€ TEOMETPHUECKUH U (PU3MYECKUi OIIK-1 31
CMBICIL.
19 | [Ipou3BoaHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHMHA M MpaBwiaa aud-
OIIK-1 31
(bepeHIpOBaHuSI.
20 | dnddepennman GpyHKINH. OIIK-1 31
21 | OcHoBHBIE TeopeMbl ] PepeHIINATBHOTO HCYHCICHUSI. OIIK-1 31
22 | Onpenenenue GyHKIIUN HECKOJIBKHX TTIEPEMEHHBIX OIIK-1 31
23 | [Ipon3Bo iHAs IO HAIIPABJICHUIO. OIIK-1 31
24 | I'pagyieHT (DYyHKIHH. OIIK-1 31
25 | Tabmuiia OCHOBHBIX HEOTIPEICICHHBIX HHTEIPAJIOB. OIIK-1 31
26 | OCHOBHBIE METOJIBI HHTETPUPOBAHMUSI. OIIK-1 31
27 | Kiacchl MHHTETpUPYEMBIX (PYHKITHIA. OIIK-1 31
28 | OCHOBHBIC CBOIMCTBA OIPEJICIICHHOT'O HHTETPpaIA. OIIK-1 31
29 | 3amaya Kommm, ycrmoBHs CyIIeCTBOBaHHS W €IWHCTBEHHOCTH €€ pe- OINK-1 31
ICHHUSI.
30 | OcHOBHBIC CBOMCTBA CXOMSANIMXCS YHCIOBBIX PSJIOB. OIIK-1 31
31 | HeoOX0uMBbIid MPU3HAK CXOJMMOCTH YHCIIOBOTO PsiJia. OIIK-1 31
32 | Ilpu3Haku CpaBHEHHUS CXOAWMOCTH PSIAOB C IOJIOKUTEITHLHBIMU Hile- OINK-1 31
HaMHU.
33 | Ilpusnak JlamamGepa. OI1K-1 31
34 | Ilpuznak Komm. OI1K-1 31
35 | MaTerpanbHblil NprU3HAK CXOIUMOCTH. OI1K-1 31
36 | Ilpusnak JleliGuuna. OI1K-1 31
37 | Tpuronomerpuueckuii psana. Koadbunuentsr Oypbe. OI1K-1 31
38 | IlonsTue coObITHs, KIaccupUKaIUs COOBITU. OI1K-1 31
39 | Knaccudeckoe omnpesielieHre BEPOSITHOCTH. OIIK-1 31
40 | 'eoMeTpuyecKoe ONpeeICHHE BEPOITHOCTH. OI1K-1 31
41 | CratucTHuecKoe onpeeIeHue BEpOSITHOCTH. OI1K-1 31
42 | TeopeMbl CI0KEHHUS BEPOSITHOCTEH. OIIK-1 31
43 | YcioBHas BEpOSITHOCTH. TeopeMa YMHOKEHHUST BEPOSTHOCTEH. OI1K-1 31
44 | ®opmMysa NOJHON BEPOSITHOCTH. OIIK-1 31
45 | Ciydaiinbple BEJIMYMHBI JUCKPETHOTO U HEMPEPHIBHOTO THUIIA. OIIK-1 31
46 | YUncnoBble XapaKTEPUCTHUKU CIYYalHBIX BEJIUYUH: MaTeMaTH4eCKOe OIK-1 3]
OKHJaHHe, TUCIePCHsl, CpeJHEe KBAAPATHUYECKOE OTKIIOHEHHE.
47 | PaBHOMEpHBII 3aKOH pacipeeacHus OI1K-1 31
48 | HopmanbHbIil 3aK0H pacnpeesieHus; OIIK-1 31
5.3.2.3. 3agauu A1 NPOBEPKH YMEHHIl M HABBIKOB
Ne Conepxanue Komme- NJAK
TEHIUs
1 xX+y= 3
Pemuths cuctemy ypaBHEHHIA 2x—y+z=3 ¢ noMoubo
31
3x+y—z=2 OINIK-1 V1
dopmyn Kpamepa.
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2 Haiitu yron A B TpeyrospHuke c¢ BepmimHamu A(-2,1), B(0,6), 31
C(4,-1). OIIK-1 V1
3 | Pemuth cucremy ypaBHEHUH C MOMOIIBI0 0OPaTHON MaTpPHUIIBL:
x+y= 3 31
2x—y+z=3. OIIK-1 V1
3x+y—z=2
4 ]
Haiitu npousBoanyo GpyHKmu y = (4arcsm 2x 4 tg3 x)4 : OIIK-1 337 11
5 | Haiitu rutomiaas TpeyroibHuKa ¢ BepimHamu A(2,-3,5), 31
B(0,3,6), C(2,2,1), ucnonb3ysi BEKTOPHOE MPOU3BEICHNUE. OIIK-1 V1
6 2
. oxT—4x-12 31
Haiitn lim —————. OIIK-1
x—>-2 +/1-4x -3 H1
7 (x+tgx)2
. T, OIIK-1 31
Haiitn npoussoanyto pyHkuun ) = 4xe Hl
8 32-10
B 41 35 — 31
BIUHCIHUTH ONPENIETUTETh . -
pet 73 25 v
83 4 0
9 x+y= 3
Pemuth cucremy ypaBHeHUd {2x—y+z =3 31
3x+y—z=2 OIIK-1 H1
metozioM ["aycca.
10 . 2
. 3—sin“x 31
Haiitu npousBoanyto GpyHKIMU y = W : OIIK-1 V1
11 2
. -4
Haiitu npegen  lim xi. OIIK-1 3,11
x—>-2+/1-4x -3
12 | Pemuth muddepeHnnanbHOe ypaBHEHUE 31
y"+6Yy’ +9y =10sin . OIIK-1 H1
13 xdx
Haiitu unrerpan | —————. 31
P ok 4) OlK-L 1y
14 | Haiftu yacTHble MPOU3BOJHBIC MEPBOrO MOPSAIKA OT (PYHKIIMH 31
Z= sin(cos3 X—tgy). OIK-1 V1
15 | B xopoOke 5 6enbix u 10 uepHbix mapos. Hayran Beraumaercst 3
mrapa. KakoBa BeposITHOCTh TOT'O, UTO XOTs Obl OJIMH U3 HHUX Oe- OIK-1 31
H1

JIBIH.
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16 | HaiitTu mnapameTrp ¢ U MaTeMaTH4eCKOe OXKUJAHUE CITydailHON
0, mpu X <0 .
BEJIMYMHBL, ISl KOTOPOH F(x)=/ax?, mpn 0<x<4- OIIK-1 31
1, mpu X > 4.
18 | Paznoxuth pynkuuio y =1—Xx B psia Oypbe 10 CHHycaM Ha OT-
31
peske [0, ]. OIIK-1 i
19 © 12 -
HccnenoBats HA CXOOUMOCTB P > —.
n=14" OIIK-1 i
20 | Haiitu paauyc CXOJMMOCTH CTEIIEHHOTO PsiJia U ONPEICIIUTh TUTT
o AN 31
CXOJMMOCTH Ha KOHIIAX HHTEPBANA CXOIUMOCTH Y —X . OIIK-1 H1
n=1 N
21 | IlpoBepuTh HEOOXOAMMOE  yCIOBHE  CXOAMMOCTH  psja
2
s+l OITK-1 1?111
22 | HempepbiBHas ciy4aifHas BedMdnHAa X PaBHOMEPHO pacrpejie-
nena Ha orpeske [3;8]. CocraButh GYHKUMIO PACHIPENCICHNS BE- | ~rpe 31
positHocteit F(X) u dpyukiuio mmorHoctu f(X). Yl
23 | Haiitn pelieHne UG GepeHIIHATEHOTO ypaBHEHUS
y'= xS + y2 —eX, y(0)=1, B Buje cremenHoro psma (orpa- | OIK-1 I:-SI i
HUYUTBCS TPEMsI HEHYJIEBBIMU WIEHAMHU Psijia).
24 | Haiith MaTeMaTHYeCKOC OXKUIAHHE CIyYalHOW BETUYHMHBI, JIJIS
0, mpu X <0
KOTOpOH x2 31
F(x) = 6’ mpu 0<x<4 OIIK-1 V1
1, mpu X > 4.
25 | Jlnst TUCKpETHOM CITy4daifHON BETUYMHBI
X 8 4 6 5 31
OIIK-1
P 0.1 0.3 0.2 0.4 V1
HalTH JUCTIepCHIO ABYMS CIIOCOOAMHU.
26 ® Nn+2 31
Hccnenosars Ha CXOAUMOCTD psiJL > rr OIIK-1
n=1 3 Hl
27 | HempepsiBHas citydaifHas BelnuuHa X pacopezesieHa mno rnoka- 31
3aTebHOMY 3aKoHY ¢ mapamerpoM A =7. CocraButh dymkimio | OIK-1 v
pacnpenenenus BepositHocteit F(X) u dynkuuio miotHoctH f(X).
28 | CnydaiiHas BenmuuMHaA XpacrpeieneHa o0 HOpMaTIbHOMY 3aKOHY 31
_ _ . OIIK-1
c nmapamerpamu a=10 u o =2. HaliTu nuana3oH H3MEHEHMs 4!
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CIIy4aiiHOM BEJIMYHHBIL.

29 | Haiitn mapamerp @ u M(X) 1O M3BECTHOW IJIOTHOCTH BEPO-
SITHOCTHU CIly4alHON BEJINYHHBI X: 31

2 . OIIK-1
F(x) = a(x®+2x), ecmm 0<x<1; Vi

0, ecm ¢[0,1].

30 | B mepBoMm simquke 2 Genbix U 8 YepHBIX MIapOB, BO BTOPOM 3 Oe-

AbIX U 5 yepHbIX. U3 kaxoro siuka BeiHYyIM 1o mapy. Kakosa | OIIK-1 33,11
BEPOSITHOCTh, YTO BBIHYJIM OJIMH O€Nbli M OJJMH YEPHBIH.

31 | HaiiTu BepOSATHOCTh OTKJIOHEHHSI HOPMAILHO PacIpeIelICHHOM
Clly4aiiHOHM BenuuuHbI ¢ mapamerpamu M (X)=-4, D(X)=4 31
OT MaTeMaTH4eCKOI0 O’KUJaHMs Ha BEJIMUMHY, HE MPEBbIIIAI0- OTK-1 Vi

myro 5.

5.3.2.4. Ilepeyenb TeM pepepaToB, KOHTPOJIbHBIX, PACYETHO-TPAPUUECKUX PadoT
He npegycMoTpeHsl.

5.3.2.5. Bonipochbl /151 KOHTPOJILHOI (pacueTHO-TpaduyecKoii) padoThl
He npexgycmoTpeHsl.

5.4. CucremMa olleHUBAHHUSA JOCTUKEHHUS KOMIIETEeH NIl

5.4.1. OueHka 10CTHKEHHsI KOMIIETEHI[HI B X0/1e MPOMEKYTOUHOM aTTecTaluu

OIIK-1 CrocobeH pemaTh TUTIOBBIE 3a1a41 MPO(ECCHOHAIBHON JIEATEILHOCTH Ha OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHX M €CTECTBEHHBIX HAYK C TPUMEHEHHEM
WHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Nunukatopsr noctmxenus kommerenmun OITK-1 Homepa BonpocoB u 3a1a4
BOTIPOCHI K
Kon Conepxanue SK3AMCHY 3a/1a4M K SK3aMEHY
OCHOBHBIE OJIOKEHUSI MATEMATUKHU. 1 cemectp: 1-40;
31 2 cemectp: 1-34;
1 cemectp: 1-32;
Hcnonp3oBaTh 3HaHUS MOJIOXKEHUH MaTeMa- 1 cemectp: 1;4-7;9-
TUKH JUIS PEUICHUs CTaHJApTHBIX 3ajJad B 11;13:14:16;17:19;
V1 00J1aCTH arpONHKEHEPHH. 2 cemectp:
1;4;9;10;12;16;17;19;
3 cemecTp:
1;6;8;10;12;14-17;20.
Pertenus THIIOBBIX MaTEMaTUYECKUX 3aad. 1 cemectp:
2;3;8;12;15;18;20;
H1 2 cemectp: 3;5-
8;11;13-15;18;20;
3 cemectp: 2-
5;7;9;11;13;18;19.
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5.4.2. OIIeHKa JOCTHKEHHUS KOMIIeTEeHIINii B Xo1e TEKYLIECTr0 KOHTPOJIsA

OIIK-1 CriocobeH pemiaTh THIOBBIE 3a1a4u TPO(ECCHOHATBHON ASSITETFHOCTA HA OCHOBE
3HAHUU OCHOBHBIX 3aKOHOB MaTEMAaTUYCCKUX U €CTECTBCHHBIX HayK C IPUMCHCHHUECM I/IHCI)Op-
MallMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

WNunukaropsr noctuxenus komnerenun OITK-1 Homepa BonpocoB u 3aau
BOIIPOCHI 3a]aTH Al
Kon Copnepxanue BOTPOChL YCTHOT'O TPOBEPXH
TECTOB YMEHUH H
orpoca
HaBBIKOB
31 | OcHOBHBIE MTOJIOKEHUS MATEMATHUKH. 1-75 1-48. 1-31
Hcmonp3oBare 3HaHWUS MOJIOXKeHHH Mare- | 1-9; 11-20;
MaTHKH JUTS PEIICHUs CTaHAapTHBIX 3a1a4d B | 23; 32; 39- 1-5; 8; 10-
V1 | obnactu arpouHXEHEPUH. 42; 54; 56; 16; 22-25;
59-67; 69- 27-31
75
Pemrennst TUIIOBBIX MaTEMAaTHYECKUX 3aa4. 7 21; 24;
25-31; 33- oA
HI 37: 43-50; K hes
52; 53; 55; '
57

6. YueOHO-MeTOANYECKOEe M NH(OPMALIMOHHOE 00ecneyeHue JUCTUNTHHBI

6.1. Pexomenayemasi iureparypa

bubnuorpaduueckoe oncanue

Tun uzmanus

Bun yuebHOi
JUTEPATYPHI

Bnosun A. 1O. Breicmias matemaruka. CtaHaapTHbIE
3a/1a4yu C OCHOBAMH TE€OPHH [DJIEKTPOHHBIN pecypc] /
A. 1O. Baosun, JI. B. Muxanésa - Cankr-IlerepOypr:
Jlanb, 2022 - 188 c. [BU] [OBC Jlanp] URL:
https://e.lanbook.com/book/195419

VYuebnoe

OcHoBHas

Brnagumupckuii b. M. Maremaruka. OOmwmii Kypc
[Dnextponnsiit pecype] / b. M. Bnagumupckuii, A. b.
I'opctko, 5. M. Epycanumckuii - Cankt-IletepOypr:
Jlaus, 2022 - 960 c. [OU] [OBC Jlanp] URL:
https://e.lanbook.com/book/210206

VYuebnoe

OcHoBHas

Beicias MatemMaTuka B arpoMHXKEHEpUH: yuyeOHoe
nocobue s 00ydaroUIMXcsi arpoMHKEeHepHoro ¢a-
kynpreta / [B. II. Hlauxuit u ap.]; Boponexckuit
rOCy/apCTBEHHBIN arpapHbli YHUBEPCUTET [MIOA perl.
B. II. [Tanikoro] - Boponex: Boponexckuii rocyaap-
CTBEHHBIM arpapsblii yHusepcuter, 2020 - 309 c.
[ONUT 21151] [IIT] URL:
http://catalog.vsau.ru/elib/books/b155116.pdf

VYyebHoe

OcHoBHas

I'opnau b. A. Teopust BeposiTHOCTEN M MaTemMaTH4e-
CKasi craTucTuka [DnekTpoHHsbIi pecypc] / b. A. Top-
nau - Cankr-IlerepOypr: Jlanp, 2022 - 320 c. [DU]
[9BC Jlanb| URL:

VYuebHoe

OcHoBHasa
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https://e.lanbook.com/book/211082

I'punnesa U. B. Maremaruka. Y. 1: yuebHoe nocobue
JUIsL CTYZIGHTOB OYHOM (hopMBI 0OydUeHHs] arpouH>Ke-
HEpHOTO (haKyJIbTeTa MO HAINPABICHUIO IMOATOTOBKH
35.03.06 "Arpoumxkenepus" / U. B. I'punnesa, JI. U.
®enynoBa, A. E. IlonoB; Boponexckuil rocynap-
CTBEHHBII arpapHblii YHUBEpCUTET - Boponex: Bopo-
HEXKCKHMI IOCYJJapCTBEHHBIN arpapHbli YHUBEPCHUTET,
2016 - 213 c¢. [UOMAT 15204] [IIT] URL:
http://catalog.vsau.ru/elib/books/b125310.pdf

VYyebHoe

OcHoBHas

I'punneBa U. B. Teopust BeposiTHOCTEH [DIEKTpOH-
HBIM pecypc]: yueOHoe mocobue st 00ydaromuxcst
OYHOM (OpMBI OOYUEHHS] arpOMHKEHEPHOTO (haKyib-
TeTa MO HampaBJeHUSM MOAroToBKH 35.03.06 - «Ar-
pounkenepusi»; 23.03.03 - «Dxcrutyatauust TpaHc-
MOPTHO-TEXHOJOTMYECKUX MAlllMH M KOMILJIEKCOB» /
N. B. I'punnesa, JI. . ®enynosa, A. E. [Tonos; Bo-
POHEXCKUN TOCYAAPCTBEHHBIM arpapHblii yHUBEPCH-
TeT - Boponex: BopoHeKCKUI rocy1apCTBEHHBIN ar-
papHblii  yHuBepcuter, 2020 [IIT] URL:
http://catalog.vsau.ru/elib/books/b168595.pdf

VYyebnoe

OcHoBHas

Hanunos FO. M. Maremaruka [dJ€KTpOHHBIA pe-
cype]: Yuebnoe mocobue / KO. M. anwnos, JI. H.
Kypbenko, I'. A. Hukonosa, H. B. Hukonosa, C. H.
Hypuepa; Kazanckuil HalMOHAJIBHBIM UCCIEIOBA-
TEIbCKU TEXHOJOTMYECKU YyHUBepcutTeT, KazaH-
CKMHM HAIlMOHAJILHBINA HCCIENOBATEILCKUN TEXHHUYE-
ckuii yHuBepcuter uM. A.H. Tynonea - Mocksa:
OOO "Hayuno-uznarenbckuii nentp HMHDPA-M",
2022 - 496 c. [BU] [OBC 3nanmym] URL:
https://znanium.com/catalog/document?id=399360

VYuebnoe

JlomotHUTEIbHAS

[[IunayeB B. C. Briciias MaremaTuka [3JI€KTPOHHBIN
pecypc]: Yueonuk / B. C. llumaueB - Mocksa: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2021 -
479 C. [DU] [9bC 3HaHUYM| URL:
https://znanium.com/catalog/document?id=364208

VYuebnoe

JlomorHUTEIbHAS

Maremaruka [DnekTpoHHbIl pecypc]. Y. 1: meroau-
YECKUE YKa3aHUsl 110 U3YUYEHUIO AUCIUIUIMHBI U CaMo-
CTOATEIBHON paboTe 00yYarOIIUXCsl IO HANIPABJICHUIO
35.03.06 Arpounkenepusi / Boponexckuii rocyaap-
CTBEHHBIM arpapHblii yHuBepcurer ; [cocT.: M. B.
I'punnesa, JI. . ®enynosa, B. II. Hlankuii] - Bopo-
HeX: DBOpOHEXKCKHMH TIOCyIapCTBEHHBIN arpapHbIi
YHUBEPCUTET, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m151231.pdf

Meroanueckoe

10.

Maremaruka [OnexkTpoHHBbIN pecype]. U. 2: meTonu-
YECKUE YKa3aHUs 110 U3YUYEHHIO JUCLMILIMHBI U CaMO-
CTOSITENbHON paboTe 00yyaroIMMXCsl 10 HapaBJICHUIO
35.03.06 Arpounxenepus / Boponexckuil rocynap-
CTBEHHBIM arpapHblii yHuBepcuteT ; [cocT. : M. B.
I'punnesa, JI. . ®enynosa, B. II. Hlankuii] - Bopo-

MeTtoanueckoe
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HeXK: DBoOpoHEXCKHH TIOCyIapCTBEHHBINM arpapHbIi
YHUBEPCHUTET, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152259.pdf

Matremaruka. Teopusi BeposTHOCTEH [DJIEKTPOHHBIN
pecypc]: MeToauYecKue yKa3aHHs 110 U3yYEHUIO Juc-
LIUTUTAHBI ¥ CAMOCTOSITEJIbHOM paboTe 00ydarommxcs
no HanpasiaeHusM: 35.03.06 ArpouHxeHepuss U
23.03.03 Okcmryarauus TPaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIWH M KOMIUIEKCOB / Boponex- | Meroanueckoe
CKMM T'OCYJIapCTBEHHBIM arpapHbld YHUBEPCUTET;
[cocT. : JI. U. denynoBa, 1. B. I'pugnena, B. II.
Mankuii] - Boponex: BopoHexckuil rocyaapcTBeH-
HbIl arpapsblii yHuBepcurter, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152262.pdf

BectHuk BopoHEXCKOro rocy1apCTBEHHOI'O arpapHo-
r0O yHUBEpPCUTETA: TEOPETUYECKUH U  HAy4YHO-

11. o Ilepuonnueckoe
MpaKTU4eCcKuil KypHas / BopoHex. roc. arpap. yH-T -
Boponex: BI'AY, 1998-
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DjeKTpOoHHbIEe OUOJINOTEYHbIE CUCTEMbI
Ne HazBanue Pa3sMmemienue
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/
5 | Dnekrponnas oubauoreka BITAY http://library.vsau.ru/
6.2. Pecypcol cetu UHTEpHET
6.2.1. DjeKTpOHHbIE OUOJIHOTEYHbIE CHCTEMBI
Ne HazBanue Pa3smenienune
1 | Jlaus https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas oubauorexka BITAY http://library.vsau.ru/
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M HHGOPMAIMOHHBIE CHCTEMbI

Ne HaszBanue Paszmemenue

1 |CnpaBounas npaBoBas cucrtema ["apanar http://ivo.garant.ru

2 CnpaBounass mpaBoBasi cucreMa KoHCynbTaHT http:/Awww. consultant.ru/

[Timroc
3 IIpodeccnonanbHbIe CIPaBOYHBIE CUCTEMBI https://Texakcnepr.caift/sistema-

«Komexe» kodeks



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
http://library.vsau.ru/
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 HHpOPMALMOHHBbIE TOPTAJIbI

HasBanue

Pa3zmerenue

1 | Obpa3oBarenbHbIe pecypchl 0 MAaTEMAaTHKE

www.math.ru

2 WNuTtepner OubOnIMOTEKa MOMYISIPHOM
MaTEeMaTUYEeCKON JINTePaTyphl

(usuxo- http://ilib.mccme.ru/

YeCKUU aHaJIn3.

CalT O pasjelie BhICIICH MaTeMAaTHUKU — MaTEMaTH-

http://procmem.ru/

«Pe3onbBeHTa»
y4eOHblE MaTepUabl.

https://www.resolventa.ru/
index.php/lineinaya-algebra -

7. MaTrepuaJIbHO-TeXHUYECKOE U MPOrPaMMHoOe o0ecredeHue TUCHUIIIMHBI
7.1. IlomemieHus aJis BeAeHUs 06pa3OBaTean0r0 nmpouecca u 060py)10132ume

HaunmeHnoBanue noMemeHuit 1yist IpoBEACHUS
BCEX BUJOB yUE€OHOMU JESITENbHOCTH, IPEIY-
CMOTPEHHOW y4eOHBIM IIIIAHOM, B TOM UYHCJIE

MOMEILIEHHUS JJIl CAMOCTOSITENIbHOM paboThI, €
yKa3aHHMEM IepeuHsi OCHOBHOTO 000py/10Ba-
HUS, y4eOHO-HATJISIIHBIX TOCOOUI U UCIIOJIb-

3yE€MOro MporpaMmMHOro odecrnedeHus

Anpec (MeCTONoJI0KEHNE) TOMEIIEHUH J1s
MIPOBE/ICHUS BCEX BUJIOB YUEOHOH eATEIHEHO-
CTH, TIPETYCMOTPEHHON y4eOHBIM TUTAaHOM (B

cllydae peaqu3anuu o0pa3zoBaTesIbHOM Mpo-

TpaMMBI B CETEBOH (hopMe TOTIOTHUTEIEHO
yKa3bIBACTCS HANMEHOBAHUE OpraHU3aIlny, C

KOTOPOH 3aKJIF0YEH JIOTOBOP)

VYueOHass ayauTopusi JUISL  TIPOBEICHUS
y4eOHBIX 3aHATUI: KOMIUIEKT y4eOHOi mele-
7, JEMOHCTPAIlMOHHOE 00O0pyJ0BaHHE, y4eO-
HO-HaTJSIAHBIE TOCOOMS

VYdeOHass ayauropusi JUIS  TPOBEACHUS
Y4YEOHBIX 3aHSATHH: KOMIUIEKT y4eOHON MeOe-
T, JEMOHCTpPAIlMOHHOE OOOpYyJOBaHUE U

y4eOHO-HATIAIHbIE TMOCOOUsI, TMPE3CHTAIMOH-
HOE 000PYIOBaHHE, UCTIOIB3YEMOE TIPOrpaMM-
Hoe obGecrieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepsr Sunexc bpaysep / Mozilla

Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test
VYyeOnass aymutopus IS TPOBEICHUS

y4eOHBIX 3aHATUN: KOMILIEKT ydyeOHOW MmeOe-
7, JEMOHCTpAallMOHHOE 000pyJl0BaHUE, yuebd-
HO-HarJsiiHble ocoous

[Tomernienue a1st caMOCTOSITENbHOM pabOThI:
KOMIUIEKT y4eOHOHl Mebenu, KOMIbIOTepHas
TEXHHKAa C BO3MO)KHOCTBIO MOIKIIOYEHUS K
cetu "MHTepHeT" M obecreyeHueM JOCTyma B
AJIEKTPOHHYIO MH(POPMAaLMOHHO-
00pazoBaTeNbHYIO Cpey, MCIOIb3yeMoe Mpo-
rpammHoe obecrieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepsr Sunexc Bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

[Tomerienue asst caMOCTOSITEBHOM paboThI:
KOMIUIEKT Yy4eOHOH MebenH, KOMITBIOTepHas
TEXHHUKA C BO3MOXKHOCTBIO TOJKIIOYEHHUsI K

394087, Boponexckas o0nacTs, r. Boponex,
yi. Tumupsizesa, 13,

394087, Boponexckas o6nacth, r. BopoHex,
yia. Tumupsizena, 13

394087, Boponexckas o6nactb, r. BopoHex,
yi. Tumupsizesa, 13, a. 318

394087, Boponexckas 061acTh, T. BopoHex,
yi. TumupsizeBa, 13, a.219 (c 16 mo 20 4.)

394087, Boponexckast o0nacts, T. Boponex,
yi1. Tumupsizesa, 13, a.321 (¢ 16 1o 20 u.)



https://www.resolventa.ru/
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cetn "HUHTepHer" u obOecrieyeHHEM JIOCTyIa B
JIEKTPOHHYIO MH(POPMALOHHO-
00pa30BaTENbHYIO CPEIy, UCIONIB3yEMOE IPO-
rpammHoe obecrieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepst Sunexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

[Tomerienue A caMOCTOSTENIbHON paOOThI:
KOMIUIEKT Y4eOHOH Mebenu, KOMIbIOTepHas
TEXHHUKAa C BO3MOXHOCTBIO IIOAKIOYECHHSA K
cetu "MHTepHeTr" n obecrnieueHueM JocTyna B
ANEKTPOHHYIO MH(}OPMAaIMOHHO-
00pa30BaTEeNbHYIO CPEIy, MCIONIB3yEMOE IPO-
rpamMmMmHoe obecnieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepst Sunexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

394087, Boponexckast o0macts, T. BopoHex,
yi1. Muuypusa, 1, a.232a

7.2. IlporpamMHoOe obecrieyeHue

7.2.1. IlporpammHoe o0ecnevyeHre 001Eero HA3HAYEHU S

Ne HazBanue

Pa3smenienune

Omneparmonnsie cuctembl MS Windows / Linux (ALT

1 . 1K B noxanbHo# cetu BTAY
Linux)
IMakeTs! oducHbix nmpunoxenuit Office MS Windows / .
2 OpenOffice / LibreOffice 1K B nokanbHoH cetn BIAY
3 [Iporpammsl aiis npocmotpa ¢aiinoB Adobe Reader / DjVu K B tokatshoil cetu BLAY

Reader

Bbpayszepst SIunexc bpaysep / Mozilla Firefox / Microsoft
Edge

IIK B nokanpHOM cetu BI'AY

AnTtuBupycHas nporpamma Drweb ES

IIK B nokanpHOM cet BITAY

[IK B nokanpHOM cetu BITAY

Mynetumeana npourpeiBaresib MediaPlayer Classic

[IK B nokanpHOM cetu BI'AY

[Tnardopma onnaitn-obyuenus eLearning server

[IK B nokanpHOM cetu BI'AY

4
5
6 | IIporpamma-apxuBarop 7-Zip
7
8
9

Cucrema komnperotepHoro tectupoBanust AST Test

[IK B nokanpHOM cetu BITAY

7.2.2. Cnenna/an3npoBaHHoOe POrpaMMHoOe o0ecredeHne

Ne HasBanue Pasmemenue

1 |Cucrema xomnbroTepHoii anredpsl Mathcad I1K B nokasnbHOM cetn B'AY
2 |CucreMa KOMIbIOTEpHOH anredpsl Maxima I1K ayn. 116, 120 (K1)

3 |Ilaker cTatucTrueckoi 00pabOTKHM JaHHBIX Statistica I1K B nokasbHOM cetu B'TAY
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8. MexkaucuumInHAPHbIE CBA3H

JucuuruinHa, ¢ KOTopoit Kadenpa, Ha xotopoit ®UO 3aBemyromiero
HEoOXOIMMO COTTIACOBAHHE NpenoiaeTcs AMCIUILIMHA Kadeapoi
b1.0.13. ®usuka MareMaTuku 1 GU3UKU [Mumkuna JLA.
b1.0.22. Teopernueckasi MeXaHUKa MareMaTHku U GU3UKH [Hyumkuna JLA.

[punoxenne 1
JIncr nepnoanyeckux npoBepok padoyeii MporpaMmmsbl

Hu PIH(l)OpMaIII/Iﬂ 0 BHCCCHHbBIX UIBMCHCHUSAX

JlomKHOCTHOE JIUIIO,
IIPOBOAMBIIIEE IPO-

[ToTpebHoCTH
B KOPPEKTUPOBKE yKa3a-

WNnpopmanus o BHe-

[Hara HUEM COOTBETCTBYIOIINX
Bepky: ®.1N.0., . CEHHBIX U3MEHEHHUSIX

pasnenoB paboueit mpo-

JOJHKHOCTh
rpaMMBbl
He nmeercs
[MInmkuna JI.A.
' [Iporokon Nel2 | Pabouast nporpamma ax-

3aB. Kadenpoii mate-

or 17.06.2024 r
MaTUKU U QUBHKI

TyalIn3UpOBaHA IS
2024-2025 ygyeGHOTO TO-
aa
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