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1. Ileau u 3axa9u JUCHUILINHBI

MaremaTrka SBISE€TCS CPEACTBOM pELICHMs] NPUKIAAHBIX 33/ad U YHUBEPCAJIBHBIM S3bIKOM
HaYKH, a TaK)K€ YacThI0 O0IEel KyabTyphl uenoBeka. [loaTomy MaTemMaTniueckoe 0Opa3oBaHUE CIEIYeT
paccMaTpUBaTh Kak BaXKHYIO COCTaBIISIOIIYIO (PyHIAMEHTaJIbHOM OArOTOBKH OaKkalaBpoOB.

Heasro maremaruyeckoro oOpa3oBaHusi OakajaBpa sBIsETCSA: 00ydyeHHE CTYAECHTOB OCHOBHBIM
HOJIOKEHHUAM M METOJAaM MAaTEeMaTHKH, HaBbIKaM IOCTPOEHUS MaTEMAaTUYECKUX J10Ka3aTeIbCTB IIyTeM
JIOTHYECKUX PACCYXJIECHUH, METOAaM PELIeHUs 331a4. DTOT KypC BKIIOYACT JUHEHHYIO U BEKTOPHYIO
anre0py, aHATUTHYECKYIO TeoMeTputo, nuddepeHnnanTbHoe UCUrCIeHne QYHKIMI OJTHONM U HECKOJIb-
KX TIEPEMEHHBIX, HHTETPAIIbHOE MCYHCIeHHE, qUudQepeHranbHble YpaBHEHUS, OCHOBBI TEOPHU Be-
POSITHOCTEN M MaTEMATHYECKOW CTAaTHUCTHKH, JIEMEHTHI JUCKPETHOM MAaTeMaTHKUA. B TexHHYeckom
YHHUBEPCHUTETE KypC MaTEMAaTUKH SBISETCS 0Aa30BBIM KypCOM, Ha OCHOBE KOTOPOTO CTYAEHTHI JOJKHBI
u3y4yaThb Jpyrue QyHIaMeHTaIbHbIE TUCLMIUIMHBL, a Takke o0Iue npoeCCHOHAIbHBIE U CIELHab-
HbI€ IUCIUIUTUHBI, TPEOYIOIIME XOPOIIeH MaTeMaTHIeCKOM MOATOTOBKH.

Bocnuranue y CTyaeHTOB MaTeMaTHYECKOW KyJIbTYphl BKJIIOYAeT B ce0sl IOHUMaHHE HEOOXOAU-
MOCTH MaTeMaTHUECKOW COCTaBJIAIONIEH B 00IIEH MOAroTOBKE OaKaiaBpa, BEIpAOOTKY MpeACTaBICHUI
O POJIM MaTeMaTHKH B COBPEMEHHOM IUBWIN3ALUU U B MUPOBOM KYJIBType, YMEHUE JIOTHUECKU MBbIC-
JUTb, ONIEPUPOBATH A0CTPAKTHBIMU OOBEKTAMHU M OBITH KOPPEKTHBIM B YIIOTPEOJICHIUH MAaTeMaTHYECKUX
HOHSITUM M CUMBOJIOB ISl BBIPAYKEHUSI KOJIMUECTBEHHBIX M KAUECTBEHHBIX OTHOLIEHHH.

MaremaTrueckoe oOpazoBaHue OakaigaBpa JOKHO OBITh IIMPOKUM, OOIIUM, TO €CTh TOCTAaTOYHO
¢yHaameHTanbHbIM. DyHIAMEHTAIBHOCTh MATEMAaTHUECKOM MOJrOTOBKH BKIIIOYAET B c€0s JOCTATOY-
HYIO0 OOIHOCTh MaTeMaTHYECKUX MOHATHH M KOHCTPYKLUH, 00€CTIeYNBAIONIYIO0 IUPOKUN CHEKTP HX
NPUMEHUMOCTH, TOYHOCTb (POPMYIHPOBOK MaTEMaTHYECKUX CBOIMCTB N3y4aeMbIX OOBEKTOB.

B nmpenogaBaHun MaTeMaTUKU cienyeT 00eCHeunTh pean3alfio coYeTaHus (yHIaMEHTAIbHO-
CTH M IpodeccuoHanbHO HanpaBieHHOCTH. C 3TOMN LeNbi0 B JOMOJHUTEIbHYIO JTUTEPATypy BKIIHOYE-
Hbl y4yeOHbIe TIOCOOUS M yYEOHUKH C MPUKIaTHBIMU (TpO(eCCHOHATBFHBIMHU) 33ja4aMH, B TOM YHCIIE,
IOJTrOTOBJIEHHBIE INPENoAaBaTeNIIMU Kadeapbl; KpoMe TOro, Mpeanojaraercs, 4ro MpernojaBaTellb
paccMaTpuBaeT CO CTYJSHTaMHU NPHUKIATHBIC 3a/1a4M, WUTIOCTPHPYIOLINE MPUMEHEHHE MaTeMaTHue-
CKUX METOJIOB K UX PELICHHUIO.

3agayamMu KM3y4eHUs IUCLUILIUHBI SBIISETCS 00y4YeHUE CTYJECHTOB OCHOBHBIM MaT€MaTHUYECKUM
METO/aM, UX 3HAKOMCTBO C Pa3JIMYHBIMU HPUIIOKEHUSAMHU 3THX METOAOB K PEIICHUIO MPAKTUYECKUX
3ajad, Jienas Mpyu 3TOM YIIOp Ha T€ pa3/ieibl MaTEeMaTHKH, KOTOPbIE B COOTBETCTBUU C Y4eOHBIMH IUIa-
HAMH UMEIOT Ba)KHOE 3HAUYEHHE ISl TOTO WJIM MHOTO MPO(MIIS TOJTOTOBKU CHIELUATIMCTOB.

2. MecTO TUCHMIIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Marematrka OTHOCHUTCS K IIUKITY OOIIMX MareMaTu4ecKuX U €CTeCTBEHHOHAYYHBIX TUCLIUIUINH.

OCHOBOII OCBOEHHUSI JaHHOM Yy4eOHOW MUCHMIUIMHBI SBJSIETCS IIKOJBHBIA KypC MaTeMaTHKH.
DJIeMEHTHl HEKOTOPBIX pa3/iejIoB MaTeMaTUKH, U3y4aeMbIX B By3e (JIMHEWHas anrebpa, auddepeHim-
QIBHOE U MHTETPAJIbHOE MCUHCICHUS (DYHKIMHM OJHOM MepeMEeHHOW, aHaJUTUYecKas TeOMETpus), 3a-
JIO’KEHBI B MIKOJBHOM Kypce MAaTeMaTHUKM; 3HAaHUE 3THUX 3JIEMEHTOB 00s3aTelIbHO Kak AJs yriyOnéH-
HOT'O M3y4YeHMs yKa3aHHBIX Pa3[elIOB MAaTEMAaTUKU B BY3€, TaK M U1 OCBOCHUS TaKUX Pa3/esioB, U3Y-
YeHHe KOTOPBIX MPEIyCMOTPEHO TOJBKO B BBICHIEH MaTtemaruke (IuddepeHuanibHoe UCUHUCTICHHE
(GYyHKUINH HECKOJIIBKUX MEPEMEHHBIX, Tu(depeHIanbHble YpaBHEHH, YUCIOBbIE U (YHKIIMOHATBHBIC
PAIBI, BBIYUCIICHUE YHUCIOBBIX XapaKTEPUCTUK CIy4ailHBIX BEJIMYMH, UCIOIb30BaHNE MaTEMATHUYECKUX
METOJIOB 00pa0OTKM CTATUCTUYECKHUX JAHHBIX U APYTHUE).

JlanHasi AUCUMITIMHA SIBJSIETCS MPEIIIECTBYIONICH A CIEAYIOUMX €CTeCTBEHHOHAYYHBIX U 00-
menpopecCUOHABHBIX YUEOHBIX TUCLHUIUIMH, NMPEIYCMOTPEHHBIX B YUEOHBIX IUIaHaX Mpoduiiei
HanpaBieHus «IIpoayKThl TUTaHUS U3 PACTUTENBHOTO ChIpbsi»: Dusuka, Undpopmaruka, Ousude-
ckasi Xumus, PU3NKO-XUMHYECKHE OCHOBBI U 001Me MPUHIHUINBI MepepadoTKH PacTUTEIbHOI0
cbipbs, [Ipukiagnas mexannka, TemaoTexHUKa, JJIEKTPOTEXHUKA U JIeKTpoHuKa, UHkeHep-
Hasl M KOMIIbIOTepHas rpaduka.



3. TpeGoBaHus K pe3yjbTaTAM OCBOCHUS TUCIHUIIINHBI

W3ydyeHne maHHOW NUCHUIUIHHBI JIOJDKHO COJICHCTBOBATH MPHOOPETCHUIO BBITYCKHUKAMHU
MIPOTPaMMBI OakanaBpuara CJIeTYIOIINX OOIIEeKYIBTYPHBIX KOMITETCHITHI (OK),
obmenpodeccronanpubix KommereHuuid (OIIK) u mpodeccuonanpabix kommereHuuid  (I1K),
otMeueHHbIX BO PI'OC 3+ nanpasienus «lIpoayKTel TUTaHKUS U3 PACTUTEIBHOTO ChHIPhS»:

- CIOCOOHOCTHIO K caMOOpraHu3aiuu u camoodpazopanuio (OK-5);

- CIIOCOOHOCTBIO HCIIOIB30BATh B MPAKTUYECKON JCATEILHOCTH CIICMATH3UPOBaHHbIC 3HAHUS QyHIa-
MEHTAJIBHBIX pa3/esioB (PU3MKU, XUMUHU, OMOXHUMHH, MATEMATHKH JIJI1 OCBOCHUS (DHU3UYECKHUX, XUMHUYC-
CKUX, OMOXMMHYECKHUX, OMOTEXHOJIOTHYECKUX, MUKPOOHOIOTHUECKUX, TETIOPU3NIECKUX MPOIIECCOB,
MPOHUCXOJIAIIMX ITPH TIPOU3BOJICTBE MPOTYKTOB MUTAHUS U3 PaCTUTEIBHOTO ChIpbs ([TK-5);

- TOTOBHOCTBIO MPUMEHSTh METO/bl MaTEMAaTUYECKOTO MOJICTUPOBAHUS U ONTUMHU3AIUU TEXHOJIOTH-
YECKHUX MPOILIECCOB IPOM3BOCTBA MPOJAYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIpbsi HA 0a3e CTaHIapTHBIX
naketoB (I[1K-16);

- CHOCOOHOCTBIO BJIaJCTh CTATUCTHYCCKUMHU METOJaMHU O6pa6OTKI/I SKCIICPUMCHTAJIBHBIX JaHHBIX IJIA
aHaJIn3a TCXHOJIOTHYCCKUX NPOUCCCOB IMMPU MPOU3BOACTBC IMPOAYKTOB MUTAHUA U3 PACTUTCIBHOI'O ChI-

pes (ITK-17);

Cornacuo nysakty 5.7 ®I'OC 3+ npu npoeKTHPOBAHUU MPOTrpaMMbl OakanaBpuara oOpa3oBa-
TeJIbHAsl OPraHU3alUsl MOXET JONOJIHUTh HA0Op KOMIIETEHIMH BBITYCKHUKOB C Y4ETOM OpPHEHTAlMH
pOTrpaMMbl Ha KOHKPETHBIE O0JIACTH 3HAHUS M BUJI IEATEIBHOCTH; KPOME TOT'O COTJIACHO ITYHKTY 5.8.
oOpa3oBaTeNibHasi OpraHU3alUs CaMOCTOSITEIbHO YCTaHABIMBAET TPeOOBaHMs K pe3yjbpTaTaM 00yde-
HUS 110 OTJEIBbHBIM JUCHUIUIMHAM (MOIYJISIM) C Y4€TOM TpeOOBaHUI NMPUMEPHBIX OCHOBHBIX 00pa30-
BaTEIbHBIX NporpaMM. B coOoTBeTCTBHHU € 3TUM JUIsl BEIPAOOTKU y 00y4arOIIUXCsl OTMEYEHHBIX KOMIIe-
TEHIIMHA MPOIECC U3YUCHUSI MATeMAaTHUYECKUX JAUCIUIUINH JOJDKEH ObITh HalpaBjeH Ha (hOpMUpPOBaHHE
Y BBIITYCKHUKOB, CIEIYIOIUX MaTEMAaTUUYECKUX KOMITETEHIIMN:

obwexkyrbmypHole mamemamudeckue komnemenyuu (OMK):

- IITy0OKO€ 3HaHHWE OCHOBHBIX Pa3zelioB dneMeHTapHoi MatemaTuku (OMK-1);

- CIIOCOOHOCTh MPUOOPETATh HOBBIE MATEMATHUCCKHUE 3HAHUS, UCIIOJIb3YsI COBPEMEHHBIE 00-
paszoBarenbHble U HHPopManmonubie TexHonoruu (OMK-2);

- MaTeMaTU4ecKas JIOTHKa, Heo0Xoaumast i71st GOPMHUPOBAHHMS CYXKIACHUHN 10 MpodhecCroHab-
HBIM, COIIMAJIbHBIM, HAyYHBIM M 3THUECKUM npobiemam (OMK-3);

- pa3BUTHIC Y4eOHBIC HABBIKM M TOTOBHOCTH K TIPOJ0JDKEHNIO oOpa3oBanus (OMK-4);

- MaTeMaTH4YeCKOe MBINUICHHE, MaTeMaTHYECKasl KyJIbTypa, KaK 4acTh OOIICUEIOBEUECCKOM
KyasTypbl (OMK-5);

- YMEHUE YUTaTh M aHAJTU3UPOBATh YUEOHYIO U HAYYHYIO MAaTEMaTHIECKYIO JINTEPATYPY,
B TOM YHCJIC U Ha HHOCTpPaHHOM s3bike (OMK-6);

npogeccuonanvuvie mamemamuyeckue komnemenyuu (IIMK):

- CIIOCOOHOCTh UCTIONIB30BaTh B MO3HABATEIBHON NPOQEeCcCHOHATIBHOMN e TeNbHOCTH 0a30-
BbIe 3HaHus B o0nactu matematuku (I[IMK-1);

- BJIQJICHHE METOJaMU aHaJIN3a U CUHTE3a U3ydaeMbIX siBlieHui u npoueccos ([IMK-2).

- YMEHHUE COCTaBJISITh MATEMaTHYECKHE MOJEIN TUIIOBBIX MPO(ECCHOHANBHBIX 3a/1a4 U HAaXO0-
IUTH HanOoJee palmoHalbHbIe crtoco0b! ux pemrenuit (IIMK-3);

- YMEHHUE MPUMEHSTh aHAIMTUYECKUE U YMCIIEHHBIE METO/IbI PEILICHUS TOCTaBICHHBIX 3a7a4 C
MCIOJIb30BaHNEM FOTOBBIX MporpaMMHbIX cpeacTB (IIMK-4);

- BJIQJICHUE METOJaMU MaTeMaTU4eCKOW 00pabOTKH IKCTIepUMEHTATBbHBIX NaHHbIX ([IMK-5).



B pe3yabTaTe OCBOCHUA TUCHUITIIMHBI «MareMaTHKa» CTYACHT JO0JIZKCH:

- 3HATh METO/bI PELICHHUS CHUCTEM JIMHEWHBIX ajareOpandecKux ypaBHEHUH, OCHOBBI auddepen-
LIUPOBaHMUSA M MHTErpUpOBaHus (PyHKIMM, pemeHus auddepeHnnanbHbIX ypaBHEHUH, OCHOBHBIE T10O-
JIO’KEHUSI TEOpUU BepoATHOCTeN u maTematudeckoi cratuctuku (OK-5, OMK-1, OMK-2, OIIK-1,
[1K-5);

- YMeTh COCTaBJISTh YPAaBHEHUS MPSIMBIX U KPUBBIX JIMHUH HA MJIOCKOCTH U B MPOCTPAHCTBE, I0-
BEPXHOCTEH BTOPOro MopsAaka, TupGepeHupoBaTh U UHTErPUPOBaTh (PYHKIMM OJHON U HECKOJIBKHX
IIEPEMEHHBIX Ha HKCTPEMYM, peliarh npocreime quddepeHaibHble ypaBHEHNs, UCCIE10BaTh Ha
CXOJMMOCTh PSAIbl, HAXOJUTh UYUCIIOBBIC XapaKTepUCTUKU ciaydaiHbix BenuuuH ([IMK-1, TIMK-3,
[IMK-4, [1IK-16, IIK-17);

- BJIa/IeTh MaTeMaTUYECKUM aIllapaToM MPH U3YYEHUHU BOIIPOCOB MEXAHUKH, TEPMOJIMHAMHUKH U
TEIUIOTEXHUKH, APYruX oOIIenpo(ecCHOHAIBHBIX U CHENHMATIbHBIX AUCLUUILUIMH; YMEHUEM COCTaBIIAThH
MaTeMaTHYECKUEe MOJENH MPOIECCOB, BO3HUKAIOIIMX MPU PACCMOTPEHUHU MPO(ECCHOHANBHBIX 3ajay;
HaBBIKAMU HCIOJb30BaHUS MAaTEMaTHYECKUX METO0B 00pabOTKH 3KCIepUMeHTaNbHbIX JaHHbIX (I1K-
5, IIMK-2, [IMK-3, TIMK-4 T1K-16, [IK-17).

4. O0beM TUCUMIIIMHBI M BUIbI Y4e0HOH padoThl

Tab6muna 1
B SHoi Bcero u/3.en. Pa30uBKa mo cemecTpam
HAbI yqe HOMN

pagoTHI 0PO 300 ODO (B HEAECNIO), U 3®0 ( B HEmEMIO ), 4

1 2 3 1 2 3
Konraxrnas padora | 305 | sg/16 | 204 | 202 | 2:02 | 8-0-16 | 8-0-8 | 8-0-10
(BCero yacon)
B ToMm uucie:
Jexmuu 100 24 34 32 34 8 8 8
HpakTieckue sans- 134 34 68 32 34 16 8 10
g [13
Camocroatenvnast | o0 5 | 446124 | 104 83 83 179 | 133 134
pabora (Bcero)
B TtoMm uncie:
BBIHOJIE{GHI/IG UCKL- 64 2 21 71
meuuou CP
IToaroroBka x KP 1o
pyOexHOI aTTecTa- 30 10 10 10
185071
N3ydenune BOMpocos,
BbIHCCCHHBIX Ha Cd- 78 267 32 23 23 107 80 80
MOCTOSITEIbHYIO pa-
ooty
Hoxroroka k npa- 44 71 22 11 11 36 17 18
THUYCCKUM 3aHATUAM
ToxroToska K sk3a- 54 108 18 18 18 36 36 36
MEHY
gfc‘::" Tpynoem- 504/14 | 504/14 | 206/5,7 | 147/4,1 | 151/4,2 | 203/5,6 | 149/4,1 | 152/4,3
Bun oruernoctn IK3. IKs3. IK3. IKs3. IK3. IK3.




5. Conep:kanmne y4eOHON JUCHUNIMHBI

Tab11.2 cocTaBiieHa B COOTBETCTBUH C JJAHHBIMU ayJIMTOPHOW HAarpy3KH, MPUBEJACHHBIMU B Tabm.1, a
COJIep’KaHue BOIPOCOB, BHIHOCUMBIX Ha JIeKIHMOHHbIE U NPAKTHYeCKHe 3aHATHS (MYHKTHI 5.2, 5.3),
OTIPEIENICHO C YYETOM X BaKHOCTH JIJISl U3y4EHUS, KaK cCaMOro pas3fielia, TaK U MOCIeIyIoIuX pa3ie-
JIOB Kypca MaTeMaTHUKH, a TAKXKE UX POJIU JUIsl U3Y4EHHUs 00eCcIeunBaeMbIX (ITOCTIEIYIOMNX ) yI4eOHBIX
JUCIUIINH, BXOASIINX B €CTECTBEHHOHAYYHBIH, 001enpodeccnoHanbHbIi U podeccnoHanbHbIHI
[UKJIbl Y4e0HOT0 IJIAHA.

5.1. Conep:xanue pa3aesioB JUCUUIIJIMHBI

Ta0numa 2
No HaumeHnoBaHue pa3aeiia Yacel JIEKIIMOHHBIX Yacel IpaKTHYECKUX
/' Bcero yacos
wn JUCUMILIMHBI [0 ceMecTpaM 3aHATHI 3aHATHI
1 cemecTp
1. | Jluneitnas anreOpa 6 12 18
2 DneMeHTHI BEKTOPHOM anreo- 4 3 12
pHI
3. | AHauTHYECKask TEOMETPHSI 6 12 18
4. | Teopus npenenoB 6 12 18
HuddepenunanbHoe ucamc-
S. | nenue pyHKIIMU OJTHOM TIEpe- 12 24 36
MEHHOU
2 cemecTp
JuddepennmanbHoe ncymc-
1. | nenne GyHKIUU HECKOIBKUX 6 6 12
MePEMEHHBIX
5 HNuTterpanbHoe HCHHCIICHHE 16 16 3
(GyHKIIUU OJTHOW MTepeMEeHHOMN
3 Huddepennmanbapie ypaBHe- 10 10 20
HUA
3 cemecTp
1. | Pansr 12 12 24
2. Teopus BepossTHOCTEN U Ma- 2 2 44
TeMaTh4ecKasi CTaTUCTHKA
Hroro 100 134 234




5.2. JleKIHOHHBIE 3aHATHA

KonuuecTBo yacoB, OTBEACHHBIX HA Pa3/ieibl, yKa3aHo B Ta0I. 2

Taomumna 3

NeNe
n/n

HaunmenoBanue
pa3nena

Conep:xanue pa3aena

1-i cemecTp

Jluneitnas ajaredopa

Onpenenurenu 2-ro ¥ 3-TO MOPAJIKA, UX OCHOBHBIE CBOMCTBA.
[TonsTre 06 ompexenuTene n-ro mopsiaka. MuHop u anredpandeckoe
JIOTIOJTHEHUE dJIEMEHTa onpeaenuTens. Paznoxenue onpenenurens mno
AJIEMEHTaM CTPOKHU WM CToJIOna. Pemenue cucreM TMHEHHBIX ypaB-
HeHuil metonoM Kpamepa. MaTpulibl U A€MCTBHUS HaJl HUMU. MeTon
I'aycca pemenus CUCTEM JIMHEHHBIX YPAaBHEHUM.

JJ1eMeHThI BEKTOP-
HOM aredpsbl

Bekropel. JluHeitHble onepaii HaJ BekTopamu. JIMHeiHast 3aBUCH-
MOCTb U HE3aBUCUMOCTb BEKTOpOB. ba3uc Ha miockoctu. [Ipoekuus Bek-
Topa Ha ock. KoopauHatel Bekropa. CKanspHOE, BEKTOPHOE, CMEILIAHHOE
IIPOM3BEICHUS M UX CBOMCTBA. Harpapisromme KOCHHYCBI BEKTOPOB.
['eomeTpuyieckuii CMBICI BEKTOPHOI'O M CMEITAHHOTO MTPOU3BEICHUM.

AHaJIuTHYeCcKaa
reoMeTpus

[Ipsamas Ha muockocTu. PaznuuHble BUABI ypaBHEHUN NMPAMON Ha
IIOCKOCTH. YTO1 MCKAY MNPAMBIMU. YcnoBus napajiCJIbHOCTH H
MEPIEeHIUKYIIPHOCTH TpsIMbIX. PaccTosiHe OT TOYKM 110 MPSMOM.
Jlenenuie oTpe3ka B 3aIaHHOM OTHOLIEHUU. ToUyka mepecevyeHus mps-
MBIX.

KpuBbie BTOporo mopsijka: OKpy>KHOCTb, JJIIUIIC, THIIEpOOa, ma-
pabona. KanHoHnueckue ypaBHEHHsI KPUBBIX BTOPOT'O MOPSIKA.

Teopust npenenon

[Ipenen gyHKIMM B TOUKe U Ha OeckoHeUHOCTH. OAHOCTOPOHHHE
npeaenbl. beckoneuno manple GYHKIIMM U UX CBOMCTBA. beckoHeuHO
Oonpuie QyHKIMM U UX CBSA3b ¢ OECKOHEUHO ManbIMH. OCHOBHBIE
TEopeMbI O Tpeaenax. PackpbiThe HEONpeaeIeHHOCTENW. 3aMedaTellb-
Hble Tipeaensl. CpaBHEHHE OECKOHEYHO MaNIbIX ()YHKIIHA.

[TonsTre HenpepbBHOCTH (GyHKIUH. TOUKH pa3phiBa, X KIACCH-
¢ukarus. CBolicTBa (QyHKIMH, HEIPEPHIBHBIX Ha CErMEHTE: OrpaHU-
YEeHHOCTb, CYI[ECTBOBAHNE HAMOOIBIIETO 1 HANMEHBIIIETO 3HAYCHHH,
IPOMEKYTOUHBIE 3HAUYCHUSI.

JAudpdpepennunanbHoe
HCUYMCIeHne  (PYHK-
MU OJHOH mepeMeH-
HOM

[MpousBomHass GyHKIMK, €€ TEOMETPHUYSCKUA W MEXaHHMUYEeCKUi
cmbic. Tuddepentmpyemocts GyHKImE B Touke. OCHOBHBIC TIpaBHIIA
mapdepertpoBanus. [Ipon3BoaHas ClI0KHOW, OOpaTHOHM, HESBHOW U
napamMeTpUIecKy 3aIaHHON GyHKIHHA. [Ipon3BOIHBIE OCHOBHBIX 3JI€MEH-
Tapubix (yHkmui. Juddepeniman dynkuuu. MaBapruanTHOCTS (POpMBI
madpdepenumana. [IporsBoaubie n qudhepeHImansl BEICIIMX TOPSIKOB.

OcHoBHBIE TeopeMbl 0 TudPepeHIHPYEeMbIX HYHKIHIX: TEOPEMBI
®epma, Ponns, Jlarpanska, Komm. IlpaBuno Jlonurans u ero ucnosns-
30BaHUeE AJI PACKPBITHS HEOMPEIEICHHOCTEH.

HccnenoBanue GyHKIIMU C TTOMOIIBIO TPOU3BOAHON. OThICKaHHE
HauOOJIBIIIETO W HAMMEHBIIETO 3HaueHUU QyHKIuu, nuddepeHnupy-
eMoil Ha oTpeske. MccienoBanue (pyHKIMU Ha BBITYKIOCTh, BOTHY-
TOCTh; TOUKH Tiepernda. AcumMnToTsl PpyHKIuid. OOmas cxema uccie-
JOBaHUs (PYHKIIUU U IOCTPOCHHUS ee rpaduka.




2-H cemMmecTp

JAnddepennuanbuoe
ucyuciaeHue (pyHk-
IMH HECKOJBbKHX IIe-
PeMeHHBIX

OyHKIMU HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeaeneHus, Ju-
HUM ypOBHS (YHKIHHU JBYX NepeMeHHBIX. [Ipenen u HenmpepbIBHOCTD
¢GbyHKIMK OBYX NepeMeHHbIX. YacTHble mpou3BogHbIe. [Ipon3BoaHas
10 HampaslyieHUto. I'panuent. KacarenbHasi MI0CKOCTh U HOpMaNb K
ITOBEPXHOCTH.

OkcTpeMyM (YHKIMH JBYX TiepeMeHHbIX. HawOosbmee w
HauMEHbBIIIee 3HAYCHUS (YHKIMH JBYX IMEPEMCHHBIX B 3aMKHYTOH
obnactu. MeToJT HaMMEHBIIUX KBaJPaTOB JJisi 00paOOTKH IKCIIEpPH-

MCHTAJIbHBIX JaHHBIX.

HuTerpasbHoe  uc-
yuciaeHue (QyHKUHU
O/THOM MepeMeHHOM

[TepBooOpasnas. HeompeneneHHbIi UHTETpall U €ro CBOWCTBA.
Tabnuua unTerpanos. HemocpencTBeHHOE MHTETPUPOBAHUE U WHTE-
TpUpOBaHKE TO/ABENCHUEM o1 3HAK auddepenimana. 3aMeHa nepe-
MEHHOW W MHTETPUPOBAHME IO YACTAM B HEONPEIEICHHOM HHTErpa-
ne. Muorowiensl. Teopema besy. OcHoBHast Teopema anreOpbl. Pasz-
JI0’)KEHUE MHOTOYJIEHA C JIEHCTBUTEIBHBIMU KO3 (ULIMEHTaMH Ha -
HEWHBIE U KBAJpPATHUYHBIE MHOXWTENIN. Pa3inokeHHe pannoHalIbHBIX
napoOeii. IHTerpupoBaHue palMoOHAIBHBIX Ipobel. MHTerpupoBanue
HEKOTOPBIX MPPALMOHATIBHBIX M TPAHCUEHAEHTHBIX (yHKUMU. 3ana-
4M, NPUBOJALIME K IOHATHIO OIpeNeiIeHHOro uHTerpana. Omnpene-
JICHHBIM uHTErpan, ero cBoiicrBa. ®opmyna HeroTona-JleitOnuma, ee
IIPUMEHEHHUE ISl BBIYUCICHUS ONPENEIEHHBIX HHTETPAJIOB.

HecoOGcTBeHHble MHTErpanbl ¢ OECKOHEYHBIMU MpeleaaMu U OT
HEOTpaHUYEHHBIX (PYHKIUH, ©X OCHOBHBIC CBOMCTRBA.

JAudppepennuaibubie
YPAaBHEHHA

dusnueckue 3a1a4u, NpuBoAIIMe K AU HepeHInaIbHbIM ypaB-
HeHusIM. [luddepeHnmanbable ypaBHEHUS MIEPBOrO MopsiaKa. 3aaada
Komm. Teopema cyniecTBOBaHMsI U €IUHCTBEHHOCTH PELIEHUS 3a7aun
Komm. OcHoBHBIE Kiacchl nuddepeHInalIbHbIX YPaBHEHUN NEPBOTO
MOPsIAKA, UHTETPUPYEMBIX B KBaAPATypaX.

Huddepennmanbpaple  YypaBHEHHsI BBICHIUX TOPSAKOB. 3ajada
Komm. YpaBHeHus, nomyckaromme NOHUKEHUE MOPSIKa.

Jluneitaple nu¢epeHnnaIbHbIe YPaBHEHHUS: OJHOPOJHBIC W He-
omHoponHbie. O6mee pemenue. Meroy Jlarpanka Bapuanuu moCTO-
aHHBIX. JIuHelinble nquddepeHranbHbple YpaBHEHUS C TOCTOSHHBIMU
KodpunreHTaMu. YpaBHEHHUs C NPAaBOM YacThIO CHELHAIBHOTO BU-
na.

[onsarue o nquddepeHUaNbHBIX YPAaBHEHUAX B YACTHBIX MPOU3BOJI-
HBIX (ypaBHEHUSI MaTeMaTHUECKOU (PU3UKH)




J-i cemMmecTp

Panni

ITonstue uucnoBoro psaa. Yactuunsle cyMMmbl. CXOOUMOCTh psiza.
HeoOxomumpiii mpusHak cxonumoctd. Kputepuit Komm cxomumocTu
yucnoBoro psna. [Ipusnak cpaBHeHus. JlocTaTrouHble NMPU3HAKU CXOIU-
MOCTH PSIIOB C TIOJIOXKUTEIIbHBIMU YJI€HAMU: NMPU3HAKUA CPABHEHHUS; PajIu-
KanbHBIA Tipu3Hak Kommm; mpusHak J[amamOepa; mHTErpaabHbI MpH3HAK
Komm. 3nakouepenyromuecs psapl: npusHak JleliOHuma. AGcomroTHas U
YCIIOBHAsI CXOAUMOCTb.

OyHKIMOHANBHBIE psabl. O6IacTh cXoaUMOCTH. PaBHOMepHas cxo-
numocTh. [Ipusnak Beiiepmpacca. Crenennsie psabl. Teopema AGerns.
Psaner Teiinopa u Maknopena. Paznoxenne GyHKINN B CTENEHHbIE PSI/IbI
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Teopuss  BeposT-
HOCTeid U MaTema-
THYECKasi CTaTH-
CTHKA

Crny4aiiaple coObiTHsA. [IpocTpaHCTBO AlEMEHTApHBIX COOBITHH.
[lonarue ciyuyaitHoro coObITHS. BeposTHOCTH. AKCHOMAaTHUYECKOE IIO-
CTPOEHUE TEOPUHU BEPOSTHOCTEWU. YCIOBHasA BEPOSITHOCTh. Dopmyna
nosHoil BeposiTHocTu. Popmyna baiteca. Cxema bepnymiu. Teopemsl
Ilyaccona u Myaspa-Jlannaca.

Cnyvalinple BenWYUHBL.  JIUCKpETHBIE CIydailHbIE BEJTUYWHBI.
OyHKIHA pacHpenesieHus U ee CBOMCTBA. MareMaTudeckoe 0XKUAAHUE U
JUCIIEPCHSL.

HenpepsiBHble citydaiiHble BenuyuHbl. DyHKIUA paclpenerncHus
Y IUIOTHOCTh BEPOSITHOCTH, UX CBOMCTBAa. MaTeMaTnyeckoe 0KHJIaHHUE U
JUCIIEpCUsl HENIPEPBIBHOW ciydailHOM BenuuyuHbl. HopmanbHOE pactpe-
JIeJICHUE M €r0 CBOMCTBA. 3aKOH OoybIMX ymcels. Teopembl beprymnu u
YeoOnimena. LlentpanpHas npenenbHas TeopeMa JlsmyHoBa.

CrarucTrdeckoe OmMcaHue pe3yiabTaToB HaOmoAcHUi. [ eHepab-
Hasl COBOKYITHOCTh U BbIOOpKa. Bapmannonssrii pan. I'ucrorpamma, sm-
nupuueckas QyHKIMs pacnpeleleHns, BBIOOpOYHasi CpeHssd U IUCIIep-
cusl.

CratucTudeckre OLIEHKH: HecMellleHHbIe, 3()EeKTUBHBIE, COCTOS-
TenbHbIE. JlOBEpUTEIbHAS BEPOSTHOCTh U JOBEPUTEIBHBIA HHTEpBA.
Onpenenenne HEOOXOAUMOTO 00beMa BBIOOpKHU. [IpuHITMTT MakcHMalTb-
HOTO IIPaBJOO100uSI.

DyHKIMOHAJbHAS 3aBUCHUMOCTh M perpeccusi. Kpusbie perpeccun,
ux coicTBa. Koagpunument koppensunu, KOppeasuoHHOE OTHOIICHUE,
HUX CBOMCTBA U OIICHKHU.

Mertoapl 00paboTKH pe3yabTaTOB U3MEPEHHIA.




5.3. [IpakTuyecKkue 3aHATHS

Ta611.4 cocTraBiieHa B COOTBETCTBUH C JJAHHBIMU, IPUBEACHHBIMH B Ta0.1 1 2

Taonuua 4

NeNe
n/n

HaumenoBanue pas-
Aeja JQUCHUIITHHBI

Conep:xanue pasaena

1-li cemMmecT?p

JInneiinas aiaredpa

Breruncnenue onpeanenutenei 2-ro, 3-ro U n-ro nopsakos. Pemienue
CHUCTEM JIMHEWHBIX ypaBHeHUU mMeTrogom Kpamepa. CioxkeHue u BbI-
YUTAHUE MATPULl U YMHO’KEHHE UX Ha YUCJIO0. YMHOXKEHUE JIBYX MaT-
puil. Meton I'aycca pemieHust CUCTEM JTMHEWMHBIX YpaBHEHUH

JIeMeHThI BEKTOP-
HOM aredpsbl

Pemienune 3a1a4 Ha HaXOXKIEHUE KOOPAMHATHON (DOPMBI 3aIIUCH BEK-
TOpa, €ro JUIMHBI, OIPEIEICHNUE B3aUMHOIO PACIIOIOKEHUSI BEKTOPOB
Ha IJIOCKOCTU U B IIPOCTPAHCTBE. BRIUNCIIEHNE CKAIPHOTO MIPOU3BE-
JI€HUsI BEKTOPOB, HAXOXKJEHUE YCIOBUA HUX MNEPHEHIUKYISIPHOCTH.
BekTopHOE M cMemaHHOE TPOU3BEACHHS BEKTOPOB U UX T€OMETpUYE-
CKMM cmbIci. [IpriioxkeHne BEKTOPHOIO M CMEIIAHHOI'O INPOU3BEJE-
HUU BEKTOPOB JJIS PEIICHUS] TEOMETPUYECKHUX 33124

AHaauTH4YecKasa
reoMeTpus

[TocTpoenue npsimoii Ha TuTocKocTH. COCTaBlIEHHE OOIIET0 ypaBHE-
HUS TIPSIMOM, mpoxoasiiel yepe3 aBe Touku. [IpuBenenue oobmero
YPaBHEHHs NPSMOU K YPABHCHMIO B OTPE3KAX M K YPaBHEHHUIO C YI-
J0BbIM KodpduuuenTtoM. HaxoxaeHue yriaa MeExXIy HpPsSMBIMU.
VYcnoBus nmapajyielIbHOCTH M NEPHNEHAUKYISPHOCTH NpsAMbIX. Ompe-
NICJICHUE PAacCTOSHUS OT TOYKH 0 npsiMoi Kpuseie BToporo nopsa-
ka. [IpuBeneHne oOMKX ypaBHEHUI KPUBBIX BTOPOIO MOpsAKa K Ka-
HOHMYECKOMY BHJly ¥ TIOCTPOCHHUE ITUX KPUBBIX.

Teopus npeaeioB

Oynknusa. O6nacts onpenencHuss GyHkuu. OCHOBHBIE XapaKTe-
pUCTUKK (QYHKIMH. BblumcieHue mpenesnoB ¢ UCMOIb30BAaHUEM OC-
HOBHBIX TE€OpPEM O IHpejenax. beckoHeYHO Majble M OECKOHEYHO
Oonpme (QyHkuu. PackpbiTHe HeompeneneHHOCTEH. Brruncinenue
IIPEEIOB C MCIOJIb30BAHUEM IIEPBOTO M BTOPOTO 3aMeyaTelIbHBIX
npenenos. HenpepreiBHOCTH (hyHKIIMK B Touke. Touku paspeiBa I u 11

pona.

JAnddepennuanbuoe
ucyuciaeHue (pyHk-
Uil 0HOI mepeMeH-
HOM

[IpaBuna muddepennupoBanus. JuddepeHupoBaHue CI0KHON
¢bynkuuu. {uddepenippoBanne HEIBHON U MapaMeTPUUYECKH 3aaH-
Hou (pynkmuit. [IponsBogHbie U AU GepeHIInaTbl BHICIIMX MTOPSIKOB.
Jlorapudmuueckoe nuddepennuporanue. lcnons3oBaHue npaBuia
Jlomurans anst pacKphITHS HEOTPEACIIEHHOCTEH.

UccnenoBanne (GyHKIMU ¢ MOMONIBIO MPOM3BOAHON. Haxoxmenue
WHTEPBAJIOB MOHOTOHHOCTH U TOYEK OKCTPEMyMa; HaAXOXICHUE
HauOOJIBIIIETO W HAMMEHBIIIETO 3HaUYeHUH (DYHKIIMM Ha 3aJJaHHOM OT-
pe3ke. HaxoxaeHue MHTEPBAIOB BBINYKJIOCTH, BOTHYTOCTH M TOYEK
nepern6a. Haxoxnenue acumnrtot. I[loctpoenue rpaduka GpyHKIUN
Ha OCHOBAHUWHU NPOBCACHHOI'O UCCIICAOBAHUA q)YHKI_[I/II/I




2-H cemMmecTp

JAnddepenuunanbnoe
HCYHUCJIeHHe (PYHK-
M HECKOJbLKHX I1e-
PeMEeHHBbIX

OO6nacTh onpeseneHus, TMHUU yPOBHS (DYHKIIUU IBYX TEpEMEH-
HbeIX. YacTHble npousBoanble. JuddepeHunpoBaHue CioXHOMI
¢dbyHkuu, YacTHBIE MPOU3BOMHBIC BBICIINX MOPSAKOB. [Ipowms-
BOJIHAas 1O HampasiieHuto. ['paaueHt. Meroa HaMMEHBLINX
KBaJpaToB 00pa0OTKU IKCTICPUMEHTAIbHBIX JTAHHBIX

HNHrerpajbHoe  Hc-
yucjaeHne QyHKUIMM
O/IHOI NepeMeHHOoI

Heonpenenennblit mHTErpail U €ro OCHOBHBIE CBOMCTBA. Ta0ym-
na uHTerpasoB. OCHOBHBIE METOJBl HMHTEIPUPOBAHMS: HEIO-
CPEIACTBEHHOE HMHTETPUPOBAHUE, METOI MOJABEACHMS IIOJ 3HAK
muddepeHnmana, METo 3aMEHbl NIePEeMEHHON, METO MHTErpH-
poBaHusi mo yactsaM. KomruiekcHele umcia. AnreOpanyeckas
¢dopma 3anmcy KOMILIEKCHOTO ynciaa. Moayinb u aprymenT. Jleii-
CTBUSl HaJ KOMIUIEKCHBIMU 4HclIaMu. TpuroHomerpudyeckas H
noka3zatesbHasi (POpMBI 3aIUCH KOMIUIEKCHOTO uucia. Gopmyna
Myagpa-Jlamnaca. MHorouseHsl. Pa3noxkeHue MHOrowieHa Ha
JIMHEIHBIE W KBaJpaTHbIE MHOXKUTEIU. THIBI IPOCTEUIINUX IPO-
Oell M ux uHTErpupoBaHue. VHTerpupoBaHue pPaLMOHAIBHBIX
napo0eil MeToIoM pa3NioKeHHsl Ha mpocteifmue apodu. Mure-
IPUPOBaHUE MPOCTEHIINX HppAlMOHAIBHBIX (yHKIMA. MHTe-
IPUPOBAaHHE TPUTOHOMETPHUECKUX (GYHKUUK. Bpruucnenue
OIpeNIeIEHHOI0 MHTerpaja ¢ momomusio (opmynsl HproToHa-
JleibHuma. 3aMeHa MEepeMEHHOW B OMPENEIEHHOM HHTETpase.
HNuTterpupoBanne mo yactsM. HecoOcTBeHHBIE MHTETpaNbl. BhI-
YHUCICHUE UHTErpajloB ¢ OECKOHEUHBIMU TPAHULIAMH U MHTErpa-
JIOB OT Pa3pbIBHBIX (DYHKIIMH.

JAnddepennuanbubie
YPaBHeHUS

YpaBHEHUS C Pa3eNSIOMIUMUCA TIEPEMEHHBIMU, OTHOPOI-
HBbIC U JIMHEHHbIe ypaBHeHUs 1-ro mopsanka. Juddepennmans-
HbIC YPaBHEHHUS 2-TO MOPSAKA, TOMYCKAIOIIME MOHIKEHUE TI0-
paaka. Jluneitnsle nuddepeHnuanbubie ypaBHeHUs 2-T0 TOPsiI-
Ka. JInHelHbIe OTHOPOJHBIE U HEOJAHOPOJHbIE ypaBHEHUs. JIu-
HelHble TuddepeHnanbHble YpaBHEHUS C MOCTOSHHBIMHU KO-
s urmentamu. Pemenne oqHOPOAHBIX U HEOJTHOPOIHBIX IU]-
(dhepeHIManbHbIX YpaBHEHUN C TTOCTOSHHBIMU KOd(PHUIImeHTaMu
C MPaBOil YaCTHIO CIEIUAIBHOTO BUIA.

10




J-i cemMmecTp

Psaabl

UYucnossle psiabl. CX0AMMOCTh U cyMMa psiia. OCHOBHBIE CBOMCTBA CXO-
namuxes psanoB. HeoOxoanmoe ycioBHE CXOIMMOCTH 3HAKOIIOJIOXKH-
TEeIBHOTO psima. Teopembl cpaBHeHus. [lpusnakm [lamambepa, Kormm.
3nakouepenyrommuecs psaasl. [lpusnak Jle6nuna. [lonstie o ¢pyHkuno-
HalbHOM psife. CteneHHble paabl. HTEpBan U paanyc cXxoauMocTu. Pas-
noxenue pyHkuui B psg Teitnmopa u Makiopena

10

Teopuss  BeposT-
HOCTeid U MaTema-
THYECKasi CTaTH-
CTHKA

OO0mue npaBuiia KOMOWHATOPUKU: TPABHUIIO CYMMBI, TPABUJIIO MPOU3BE-
nenus. Pa3menienus, mepectraHoBkH, codeTaHusi. CiydaliHble COOBITHS U
orepanuu Haa HUMH. HecoBMecTHbIe coObITHS. [loMHas rpymmna nomapHo
HECOBMECTHBIX coObITHI. Kiaccuueckoe orpeaeneHue BEpOSTHOCTH.
TeopeMbl CIOKEHUS U YMHOXEHUS BEPOSTHOCTEH. YCIIOBHAsl BEPOAT-
HocTh. DopMmyna nosiHOM BepositTHocTU. Dopmyna baiteca. Cxema bep-
HYJUIH.

JluckpeTHas ciiy4yaiiHasi BEJIMYMHA U €€ OCHOBHbBIE XapaKTepucTuku. He-
npepbiBHAS ciaydaiiHas BenuuuMHa. DYHKIUS paclpeneieHuss U IUIOoT-
HOCTb BEpOSATHOCTEH. MaTemMaTuyeckoe OXUAAHUE U JUCIIEpCUs Hempe-
PBIBHOH CIIy4aiiHOW BEJIMYUHBI.

['enepanbHass COBOKYITHOCTh W BbIOOpKa. Bapmamwonsslii psig. ['ucro-
rpaMMa, SMIHupudeckas QyHKIHs pacipe/esieHrs, BIOOpOUHAS CPEIHSS
u aucnepcusi. CTaTUCTUYECKUE OLIEHKH: HECMEIIeHHbIE, 3(PPEeKTUBHBIE,
cocTodATeNbHbIe. JloBepuTeIbHaAsE BEPOSITHOCTh U JJOBEPUTEIIbHBIA UHTEP-
Ban. Onpenenenue HeoOXoauMOro oowrema BeIOOpKHU. [IpuHIIMTT MakcH-
MaJIbHOTO TIPAaBIOIIOI00uS.

@OyHKIHMOHAJIbHAs 3aBUCHMOCTh M perpeccus. KpuBble perpeccuu, ux
cBoiictBa. KoappurmeHT Koppensun, KOppeasiiuOHHOE OTHOIICHHE, X
CBOMCTBA U OLICHKH.

11




6. CamocrosiTe1bHasi padoTa CTyIeHTOB

CaMocrosiTenbHast paboTa CTyIGHTOB OpraHu3yercsi B cOOTBeTCTBUU C «llomokeHneM mo opranu-
3aI CaMOCTOSTEILHOM pabOThI CTYICHTOB Ha Kadeape» CAeAYIOIHIM 00pa3oMm:
- Ha 1-Mm MMPAKTUYCCKOM 3aHATUU PYKOBOAUTCIICM 3TUX 3aHATHHI JarTCA HOI[pOGHBIC IIOACHCHHUA O

IPUHITOM B YHUBEPCHUTETE

«[TonoxxeHnn o OATITLHO-PEHTUHTOBOM CHUCTEME OIICHKH Y4eOHOU maes-

TEJILHOCTU CTyleHTa» U «Permamente OauIbHO-PEUTUHTOBOM OLIEHKH YYeOHOW NEATENBHOCTH CTY-
JieHTa 1o Kadeape «Bpicuias u NpuKiIagHas MaTeMaTUKay;
- OpraHu3yercs Bblauya Ha Kadeape CTyAeHTaM 3aJaHuil 1o camocTosTensHol pabote (CP) He mo3a-
HEe, YeM B TEUEHUE MEPBBIX JBYX HEEIb C HaYala CEMECTPa;
- 110 rpauKy MPOBOAATCS KOHCYIbTAIIMK IO BO3HUKAIOIINM Yy CTYyA€HTOB BompocaMm CP;
- opranu3yertcs 3anmura CP 10 Hayana 3a4€THO-7K3aMEHAlMOHHOW CECCHUMU.

Ha camocTosiTe/ibHYI0 pa00Ty BHIHOCATCH CJeAyHIIHe BONPOCHI (TeEMbI) pa3ieioB Kypca:

Tabauua 5

NoNo
/o

TeMmel

Ko-Bo yacoB

0®0 | 300

JIuneiinas anredpa. O6patHast MaTpunia. Perenne cucteMsl MATpUYHBIM
crioco6om. JImHelHbIe TpoCcTpaHCcTBa. JIMHETHAS 3aBUCMOCTD U HE3aBUCH-
MOCTb CUCTEMBbI BEKTOpOB. Pa3zMepHOCTh 1 0a3uC JIMHEHHOTO MPOCTPAHCTBA.
Koopaunats! BekTopa. IIpeobpazoBanue KOOpAUHAT MPU NEPEXo1e K HOBOMY
0asucy. JInHeiHbIe OnepaTophl M ACHUCTBU C HUMU. Martpuiia JMHEHHOTO
onepaTtopa. CBs3b MEXAY MATPHUIIAMHU JIMHEHHOTO ONepaTopa B Pa3InYHbIX
6a3ucax. Panr marpunsl. Teopema o panre. Boiunciaenue panra MaTpuLbl.
OnHOpOAHAst U HEOTHOPOAHAS CUCTEMBI JIMHEWHBIX alNreOpandeckux ypaBHe-
Huil. Teopema Kponekepa — Kanennu. @yHnameHTanbHas CUCTEMA PELICHUM.

AHanuTHdeckasi reomerpus. [1nockocTs. YpaBHeHHE MIOCKOCTH, TPOXOIS-
e yepes NaHHYI0 TOYKY MEePIeHIUKYISIPHO TaHHOMY BekTopy. Obmiee
ypaBHEHHE IJIOCKOCTH. Y paBHEHHE MJIOCKOCTU B OTpe3kax. PaccrosiHue ot
TOYKH JI0 TIOCKOCTU. YTOII MEX/Y INIOCKOCTSAMHU. Y CIIOBUS NApaJUIETbHOCTU U
nepneHuKyIsipHocTy miockoctet. [Ipsmast B mpoctpancTBe. Kanonuueckoe u
rapaMeTpU4ecKue ypaBHEHUS MIPSMOI B IPOCTPAHCTBE. YTOJI MEXIY IPSIMBbI-
MU B IPOCTPAHCTBE. Y CIOBHS MapajlIeIbHOCTH U NMEPHEHIUKYIISIPHOCTH Tpsi-
MOM U MIIOCKOCTH. Touka nepeceueHus npsMon U miockocTu. [ToBepxHocTen
2-ro MopsAJIKa U UX KAHOHUYECKUE YPABHEHUSIM: SJUTUIICOUIBI, TUTIEPOOIOHIBI,
napabosIONIbl, MUIUHAPKI 2-T0 MOPSIKA; KOHYC 2-TO TOPSAKA.

Teopus npenesoB. MuoxectBa. Onepanyu HaJ MHOXecTBaMu. [{ekapToBo
npousBeieHne MHOKeCTB. OToOpakeHUsT MHOKECTB. MOIITHOCTh MHOXKECTBA.
Yucnossle MHOKeCTBA. UuciioBas npsimast, OKpeCTHOCTH. OrpaHUYEHHbIE U
HeorpaHUYeHHbIe MHOKeCTBa. UnciioBbIe mocienoBareabHocTu. Onpenenenre
npeJiesa YUCIOBOM MocienoBaTebHOCTH. beckoHeuHble YncIoBbIe OCe10-
BaTEJIbHOCTH.

JAnddepennuanbroe ucunciaenne GyHKIUU OTHOH NepeMeHHOM. Jlora-
pudmuaeckoe nuddepermnupobanue. ['unepdboanvyeckue GyHKIUN | UX TIPO-
u3BoaHble. ['padpuueckoe nuddepenunpoBanme. Paznoxenue pyHKui mo
dopmyine Teitnopa. Bekrop-¢yHkuus ckanspHoro aprymenra. [lonstue kpu-
BOM, riagkas kpusas. KacarenpHas k kpuBoi. KpuBusHa kpuBoil. Paguyc
KpUBU3HBI. [ TaBHas HopMasb. bunopmans. Kpyyenue KpuBou.

10 30
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JAudpdpepennunaibHoe ucyucaeHne PyHKIMU HECKOIbKHUX NePeMEHHbIX.
[Tpumenenne muddepennurana GyHKIIUN K TPUOIMKEHHBIM BEIYHCIICHUSIM.
JuddepennmpoBanue HesBHBIX GyHKIMi. CkansapHoe moje. KacarenpHas
IUTOCKOCTh M HOPMaJIb K TOBEPXHOCTH. DKCTPEMYM (YHKIUHU JABYX NEPEMEH-
HbIX. Heo0XoauMble 1 10CTaTOYHBIE YCIIOBHSI CYILIECTBOBAHUS SKCTpEMyMa
GbyHKIMM IBYX TiepeMeHHBIX. Hanbosbiee 1 HauMeHbIee 3HaueHus PyHKITUN
JIBYX TIEPEMEHHBIX.

20

HNuTerpanbHoe ucyucjienue pyHKUuM o1HON nepeMenHoii. [TpuGmxénnoe
BBIUHCJICHUE ONPEEIEHHBIX HHTETpasIoB. IIprioxkenue onpenencHHoro naTe-
rpajia: BBIYMCICHHUE JJIMHBI IYTH KPUBOM, BBIYUCICHUE 0OBEMOB TEJl, BEIUHUC-
JICHUC IJIOIAaAu IMMOBCPXHOCTHU TECJIa BPALLICHU. HpI/IJIO)KeHI/IG OIMPCACIICHHBIX
MHTETPaJIoB K PEUICHUIO (PU3NYECKHX 33/1a4: BBIYUCICHUE IIPOWICHHOTO ITyTH
110 BPEMEHH, BBIYHUCIIEHNE PAOOThI IEPEMEHHOM CUIIBI, BBIUMCIIEHUE CUJIBI J1aB-
JICHUS )KAJKOCTH Ha IUTACTHUHY, BBIYUCICHUE MOMEHTOB HHEPLIMH, BBIYHCICHHUE
KOOp/IMHAT LIEHTPa MacC TIOCKON (PUTYPBHI.

10

40

Anddepennuanbubie ypaBHenus. Y pasHenue Jlarpanxa u ypaBuenue Kie-
po. I[Ipubmmwxkennoe pemenne nuddepeHmanpHoro ypaBuenus. CucteMbl
g depeHIMaTbHBIX YpaBHEHUI. MeToI UCKITIOYCHHSI PEIICHUS CUCTEMBI
muddepeHManbHbIX ypaBHeHUH. CHCTeMBbl IMHEHHBIX U] QepeHIInatbHbIX
ypaBHEHUH ¢ TOCTOSTHHBIMU K03 utninentamu. [Ipunoxenue nuddepenm-
aJIbHBIX YPAaBHEHUU K U3YUYEHUIO B MEXAHUKE U AJIEKTPOTEXHUKU: MEXaHUYe-
CKHe KoJieOaHMs rpy3a Ha yIPYTroi CBsI3U, IEPEXOJHBIE MPOLIECCH B 3JIEKTPH-
geckux cetsax. JuddepeHnnanbabie ypaBHEHUS B YaCTHBIX MTPOU3BOTHBIX.
(YpaBHEeHUSsT MaTeMaTUYeCKOU (PU3UKH).

10

40

Psiabl. [IpunoxeHne cTeneHHbIX PsI0B K MPUOIMKEHHBIM BBIYUCICHUSM:
NpUOIMKEHHOE BBIUMCIIEHUE 3HAYCHUS (DYHKIIMU, TPUOIMKEHHOE BBIYHCIIC-
HHUE ONPEIeTIEHHOTO HHTErpaja, MpuOInKeHHOe pereHue auddepeHnnansHo-
ro ypaBHeHus. Psaael @ypee. Tpuronomerpuueckuid pan. Psg @ypwe nis uer-
HBIX U HEUeTHBIX QyHKIMHA. Pa3znoxenue QyHKIUI ¢ IpOU3BOIBHBIM MEPHO-
noM. IIpunoxenune panos @ypbe: HCIONB30BAaHUE CUTHAJIOB B IIEPEAAOIINX
IEKTPUUECKUX YCTPOICTBAX, ypaBHECHHSI MaTEMAaTU4YECKOH (PU3HKH.

20

OcHOBBI TEOpUM BEPOSITHOCTE U MaTeMaTH4YecKoi cratucTuku. Hop-
MaJbHasl cy4daifHas BEIMYMHA; 3aKOH OOJBIINX YUCEIT; HEePaBeHCTBO UeObl-
meBa; Teopema Uebsliesa; Teopema bepayiu; Teopema MapkoBa; Teopema
Ilyaccona; unrerpanpHas Teopema Myaspa — Jlamnaca. Iloka3zarensHoe pac-
MIPEACIICHUE U €r0 YUCIIOBBIE XapaKTEPUCTUKH. CTATUCTUYECKUE OLICHKHU: He-
CMeELIeHHbIE, 3P PEeKTHUBHBIC, COCTOATENbHBIC. JJoBepUTENbHAsI BEPOSATHOCTD U
JOBEPUTENbHBIA HHTEpBa. OnpenencHue HeoOX0AMMOro 00beMa BEIOOPKH.
CratucTudeckune MeTo Ikl 00padOTKH SKCIIEPUMEHTANLHBIX JaHHbIX. [lorper-
HOCTb OlleHKH. OnpeesieHne napaMeTpOB HEIMHEHHBIX YPAaBHEHUM pErpecCcum
METOJ0M HAUMEHBIINX KBAJPATOB.

12

40

2.

3.
(x=2F +(y+1F =4; 25(x—4) +9(y +4) =225; 4(y—1) =9(x-1) =36; y* —x+3=0.

OoOpa3zen NUCbMEHHOH CAMOCTOATEIbHOI PadoThI JJIA IEPBOro ceMecTpa

B —
CoCTaBUTB ypaBHEHHE IIOCKOCTH, Mpoxosmeil yepes Touky M | TEPIIEHINKYJIAPHO K BEKTOPY M ]M , ecI

M(2;— 1) u M,(—3;4;5).
x+1 _y -2 _ z—1
2 1 -1

Haiitu Touky nepecedeHus npsmoi

[TocTpouTh KpUBBIE 2- TO TOPSIIKA!

13
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2
4. Haiiti npou3BoOHBIE JAHHBIX QYHKINN: a) 3; 0) 2. [Xy = 3x° — 2y.
y=e -,
2
x+1
5. MHccnenosars pynkumio: V' = —1 1 TIOCTPOUTH TpaduK.
X_

O6pa3en NnMCLMEHHOI CAaMOCTOSITEILHOW PaGoThI IJIsl BTOPOT0 ceMecTpa

2

z —(1+y1nx)@20.

1. Jlana byukuus z = x” . Ilokaxure, 4to Y
OxOy ox

2. Jaubl QyHKUMS Z = arcsin(xzy), TOUKA A(l, %J u Bextop d = 31 — 4]. Haiinure:
grad z B Touke A;

TIPOU3BOIHYIO GYHKIMH B TOUKe A MO HANpaBJIeHHIO BEKTOpa d .

3. HaiiTu HeonpenenéHHbIC MHTETPAIBL; B IBYX MEPBBIX 33JaHUSIX IPOBEPHUTH pe3ybTaThl quddepeHnnpoBannem:

d. 5x+1 d .
ngzx_4’Ix2 _x;HldX,jﬁ,J.xsmhdx_

243
4. BbIUUCIUTH ONpeAETCHHBIA HHTETPAIT: I xvV4+ x?dx ;
0
5. BrraucauTh mwiomaas GUTryphl, OrpaHIICHHON JIMHUASMU:

2 .
y=x —4; x—y+8=0
6. BBIYHCINTE HECOOCTBEHHBIC HWHTErpaJibl UM JOKAa3aTh UX paCXOANMOCTh:

I)T xdx 2)]‘ dx
11+x4’ 72m

Oo0Opa3zen NUCbMEHHOH CAMOCTOATEIbLHON PadoThI 1JI TPEThero ceMecTpa

oo} n n
Haiit 0651acTh CXOIMMOCTH CTEMEHHOTO psifa 22—1
= n+

Paznoxuts B psin Maxiiopena pyHkuu: a) f(x) = cosSx, 6) f(x) = al +; )
X+

M3BecTHBI MaTEMaTUYECKOE OKUJIAHUE @ U CPEAHEE KBAIPATUUECKOE OTKIIOHEHUE O HOPMAJIbHO
pacnpeneneHHON CirydyalHOW BenuYuHbl X . HallTh BEpOSITHOCTD MOIalaHus 3TON BEJIMYMHBI B 3a-
JaHHbINA uHTEpBaN (o f), a=10; o=3; a=2; p=13.

Haiitu noBepuTeNbHBIN HHTEPBAI JJIsI OLICHKH MaTEMaTUYECKOTO OKUIAaHUSI ¢ HOPMAJIBHOTO pac-
MpesieeHnst ¢ Hae)KHOCThIO ¥ = (0,95, 3Has BEHIOOPOYHYIO CPEIHIOID X , 00bEM BHIOOPKU 71 U
CpelHee KBaJpaTUYeCcKoe OTKIOHEHUE O .

Tpoe cTpeskoB HE3aBUCUMO APYT OT Apyra CTPEJISIOT MO OJJTHOM M TOM € MUILICHHU C HAJEKHO-
cThiO (BepositHOCTHIO) 0,9; 0,8 1 0,7 cooTBeTCTBeHHO. HaifTt BEpOSTHOCTH TOTO, UTO MPHU OTHOM
3aJITIe MUIIEHB MTOPA3sAT JBOE CTPEIKOB (0€3pa3IuyHO KaKHUX) U3 TPEX.

JIureparypa
IIumages B.C. OcHoBEI BEICIIeH MaTeMaTuku. — M.: Breicmmas mxoira, 2005. — 479 c.
Kpatkuii kypc Bbicimieil mMaTeMaTHKu [DJeKTpoHHBINH pecypc]: yueOHux/ K.B. bamngun [u
Ip.].— DnextpoH. TekcToBble nanHble.— M.: JlamkoB u K, 2015.— 512 ¢.— Pexxum gocryna:
http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», mo mapourro.
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3. I'mypman B.E. Teopus BeposITHOCTEH M MareMaTHdecKas CTaTUCTUKA: Y4eOHoe mocobue s
CTYyZIeHTOB BYy30B.— M.: Bricmias mkoina, 2012.

4. CaupoB A.-B.A. Kpatkuii kypc Beiciield MateMaTuku.- ['po3nsiii, 2016. T.1,2

5. Xacyxamkues C.-A.X.YpaBHeHust MaTeMatuueckoil ¢pusuku.- I'posnsnii: UL ITHTY, 2013

6. Cocnamberona JI.C. Psaast dypbe, ydeOHO-METOAMIECKOE ITOCOOHE MO 3YyUEHHUIO pa3iesia —
I'poznsiii, UIIL I'THU, 2011.

7. YwmapxamxkueB C.M., Ymapxamkuena JIL.K. [Ipaktukym no Teopuu nosns.- ['po3nsiid, UL
I'THH, 2011.

8. Jlamaesa JLILI., Martamesa X.I1. JIuneitnas anre6pa, yaeOHOe mocoOue 1o U3y4eHHIO pas3jena
— I'pozusiii, UIII[TTHTY, 2013.

OueHo4YHbIE CpecTBA
1. Bompocs! mist TeKymero KOHTPOoJs ( KOJTIOKBUyMa).

OO0pa3Iisl KOHTPOJIBHBIX PadoT IS PyOEKHBIX aTTCCTAIIHA.

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI, BBIHOCMMBIC Ha OK3aMCH.

v

OO0pas31ibl 9K3aMEHAIIMOHHBIX OUIIETOB.

OO0pa3ubl BONPOCOB M 32/1aHN I, BBIHOCUMbIX HA ATTECTALIMIO CTY/I€HTOB

IlepBblii cemecTp
TEKYIIAI KOHTPOJIb
BOITPOCHI J1s1 KOJNIOKBUYMA

Pa3znen: «D1eMeHTH BEKTOPHOH anreOph»

1. JlexapTOBBI MPSIMOYTOJFHBIE CHCTEMBI KOOPAMHAT Ha MJIOCKOCTH U B IpocTpaHcTe. [lonmspHas cuctema
KOOpJIUHAT.

2. Bexkropsl. JIunaeiHbIC omepaiuy Hax BeKTopaMu. JINHEHHO He3aBHCHMBIC BEKTOPHI. basuc, pa3nokeHme
o 6azucy.

3. IIpoexuuu BekTOpa Ha ocu KoopauHaT. KoopanHatel BekTopa. JJiMHa BEKTOpa U HAMPABISAIOIINUE KO-
CHUHYCBI. Y CJIIOBUSI KOJUTMHEAPHOCTH BEKTOPOB.

4. CkaysspHoe MPOU3BEICHNE BEKTOPOB M €T0 CBOWCTBA.

5. VYron Mexnay BEeKTOpaMmHu. Y CIOBHUE MEPIEHAUKYISIPHOCTH IBYX BEKTOPOB. MeXaHMYECKUIM CMBICH CKa-
JISIPHOTO MPOU3BEICHUSL.

6. BexTopHOE U CMeIIaHHOE MPOU3BEAEHI BeKTOPOB. OCHOBHBIE CBOIICTBA U BRIYUCIIEHUE Yepe3 OMpee-
JTUTEIH.

7. KommnanapHOCTb TPEX BEKTOPOB. ['eomMeTpruyuecKre NPUIIOKEHUs] BEKTOPHOT'O U CMEIIAHHOTO MPOU3BE-
JICHUIA.

Paszpnen: «Teopus npenesos»

8. Tlonstue ¢pynkimu. O61acTh ONpeACIICHUs U 001acTh 3HaYCHUS (DYHKITHH.

9. OcHOBHbIE JIeMEHTapHbIE (PYHKIMHU, UX CBOMCTBA U rpaUKH.

10. KomnnekcHpie uncna. JIelcTBHUs HaJg KOMIUICKCHBIMH YHCIaMH.

11. Tpuronomerpudeckas 1 mokazareiabHast OPMbI KOMIUIEKCHBIX YHCE.

12. Kopensb n-oii cTeneHu U3 KOMIUIEKCHOTO YHCIIA.

13. Ipenen pynkiuu B Touke. [peaen GpyHKIMM Ha OECKOHSYHOCTH.

14. Opnocroponnue npeaensl. OrpaHUIuYEeHHOCTD (GYHKLIUH, UMEIOLINHA peae.

15. BeckoHeuHo OoJblnas ¥ OECKOHEYHO Majas (QYHKIHUM U CBSI3b MEXAy HUMHU. Pasznokenue (QyHKIUH,
UMEIOIIEH TIpejIesl, Ha TIOCTOSIHHYIO0 W O€CKOHETHYIO MAITYIO.

0 o0
16. OcHoOBHBIE TeOpeMBI O Mpenenax. PackppiTie HeompeneIeHHOCTe! {— u | — |. IlepBslii 3aMeyaTenb-
o0

HBIN TIpeJien.

17. Yucnosele mocnenoBarensHocTH. [Ipenen mocnenosarensHocTH. CylllecTBOBaHME Tpezesia MOHOTOH-
HOW OTpaHMYEHHOH TOCIIe0BaTeIbHOCTH. Ynco e. HaTypanbHbie 1orapugmst.

18. CpaBHeHHME OCCKOHEYHO MallbIX. DKBUBAJICHTHBIC OCCKOHEYHO Mallble. 3aMeHa OCCKOHEYHO MAallbIX 3K-
BHBAJICHTHBIMH IIPH BBIYHCIICHUN TIPEIEIIOB.

19. HenpepwsiBHOCTE (YHKITMH B TOYke. TOYKH pa3pbiBa QYHKIMH U UX KJIaCCH(PHUKAIIHSL.
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20.

el S

e AR

12.

13.
14.
15.
16.

17.
18.
19.
20.

21
22

HenpepbIBHOCTD (yHKLIMH Ha OTpe3Ke.
OO0pa3ubl KOHTPOJIBbHBIX Pa0OT AJIsl PyOesKHBIX aTTecTALMT
1-1 py0Oe:xHasi aTTecTalUsA

-1 -1 -3 -4
Haiitu npousseaenue A-B u B-A marpun A = 5 1 , B= 0 { 5

PemmmTh cucremy ypaBHEHUI;
-x, +3x, =4
3x,-2x, +x; =-3

2x,+x, —x; =3

Hansl Touku: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3). 3anucaTh KOOpAUHATHI BEKTOPOB ABu AC
HAWTH MOJYJIHM 3TUX BEKTOPOB U UX CKAJISIPHOE MPOU3BEACHHUE.
2-11 pyOe:xHasi aTTecTanus

Jansl Touku Ha mockoct A(-7; 3), B (2; -3). CocTaBuTh 00111€€ YpaBHEHUE TIPSIMOM, POXO-
JLIEeN Yepe3 5TH TOYKHU, IIPUBECTHU €r0 K BUAY YPAaBHEHUS B OTPE3KAX U IIOCTPOUTH IPIMYIO.
Haiitu mpon3BoHbIC TaHHBIX (PYHKITUI:

x =4/t;

y=1/1-t.

a)y:6x9—i4+\7/x2 —5x; 6) y=x"-InSx; r)y=sin’3x; 1)
x

. tg3 : -1
Haiitu npeaensr: a) hmg; 0) hmf—6.
x>0 2sin X oo 2x" +8x+5

TeopeaneCKne BOIIPOCHI, BBIHOCUMBbIC Ha JK3aMECH

Onpenenurenn U WX OCHOBHBIE CBOMCTBA

BriBoa ¢popmyn Kpamepa 1uist perieHust CUCTEM JIMHEHHBIX YpaBHEHUN

Martpubl 1 qeiicTBHS HaJl HUMH (CI0XKEHHE, BHIYUTaHUE U YMHOKEHUE Ha YUCIIO0, YMHOKEHUE
JIBYX MaTpHII.)

Meron ["aycca penieHus CHCTEM JTMHEUHBIX YpaBHEHUH

MartpuuHslii cioco0 perieHus: CUCTEM JTMHEHHBIX YpaBHEHUH

[TonsTue BekTopa. JInHEeHbIE oniepaly Ha/l BEKTOPaMHU

CkansipHO€E ITPOU3BEICHNE BEKTOPOB U €T0 CBOMCTBA

BekxtopHoe mpou3BefeHrnEe BEKTOPOB U €r0 CBOMCTBA

BoiBoa ycii0BUI TAapajuIEIbHOCTH U YCIOBUS IEPIEHAUKYIISIPHOCTH IBYX BEKTOPOB

. CMelIanHoe MpOou3BeICHUE BEKTOPOB U €r0 CBOMCTBA
. Ob1iee ypaBHEHUS IPSIMOM U YpaBHEHHE MPSMOIA, TPOXOIAIICH Yepe3 B 3aJaHHbIC TOUKU

Ha TUIOCKOCTH

VYron Mmexay AByMs IpssMbIMU. Touka mepeceueHus IByX NPSMBIX. Y CIOBUS MapajuIeIbHOCTH
U YCJIOBHE MEPIEHIUKYISIPHOCTH JIBYX MPSIMBIX.

Kpussie 2-ro nopsaka (OKpyKHOCTb, JJUIMIIC, TUTIepOoIIa 1 mapadosa)

[Ipenen GyHKIIMU HEMPEPHIBHOTO aprymMeHTa (mpuMepbl). beckoHedHOo 00JBIIION apryMeHT.
Beckoneuno 6omnpue, 6eckoHEUHO Mabie (QYHKIUHU (IPUMEPBI).

CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIIHH, SKBUBAJICHTHBIE OeCKOHEYHO Majbie. [IpaBuma npe-
JIeTBHOTO MIepexoa: mpeiesl CYMMBI, IPOU3BEICHHs], YaCTHOTO (DYHKIMH (JI0Ka3aTEeIbCTBO).
[Tpusnak cymectBoBanus npenena GpyHkuun. [IepBeiii 1 BTOpoi 3aMeuaTeIbHbIC PE/IEIbI.
HenpepsiBHOCTS QyHKIIMH, KITaccuUKanus TOYEK pa3pbiBa (IPUMEpHI).

[TonsiTre Mpon3BOAHOM (PYHKITUU, TEOMETPUIECKUN CMBICI (TTPUMEPHI).

TeopeMbl 0 TPOU3BOAHBIX CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYHKIIMH (JI0Ka3aTEIbCTBO).

. [Ipon3BoHAs CIIOKHON (DYHKIIHH.

HuddepenumpoBanue GpyHKIUHN, 3aJaHHBIX TApaMETPHUECKH. (IIPUMEPBI).
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23. Tabnuira mpoU3BOIHBIX AJIEMEHTAPHBIX () YHKITHMA.

24. Tudpdepennman GyHkiun, quddepeHnnan CyMMbl, TPOU3BEIACHUS, YaCTHOTO.

25. IIpousBoansie u qudPpepeHnranbl BEICIIUX TOPSIKOB.

26. Teopems! Posus, Jlarpanska u Komn.

27. PackpbITHE HEONPENeIEHHOCTEN B Mpenenax, mpasuiio Jlonurans.

28. Bo3pacranue u yosiBanue GyHkimid. HeoOxoammoe u 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH
GbyHKIIMM Ha OTpe3Ke. DKCTpeMaabHble TOUKH. JlocTaTOUHBIE YCIOBHS SKCTpeMyMa (IIpUMEpHI).

29. BeINYKIIOCTh ¥ BOTHYTOCTh KpUBOM. JlocTaTOuHbIE YCIOBUS TOUEK nepernda (mpumMepsl).
AcumnToThl TpaduKoB GYHKIIUNA (TPUMEPHI).

30. UccnenoBanne QPyHKINNA, TOCTpOEHUE UX TPadUKOB (IPUMEPHI).

Oo0pa3zen 3K3aMeHALMOHHOT0 O1JIeTa
MHUHUCTEPCTBO OBPA30BAHUS 1 HAVKU POCCUNCKON ®EJIEPALINN
I'POBHEHCKUI I'OCYIAPCTBEHHBIN HE®TSIHON TEXHUUYECKU VHUBEPCUTET

HMeHH akageMuka M. /. MummoHIuKoBa

HucuumnmHa Marematuka
HNuctutyt NHI' I'pynnsl TX, Thb, TII cemectp I
buner Ne 1

1. Omnpenenureny n-ro nopsiaka. AnredpandecKue TOMOIHEHHUS U MUHODBIL.
2x, +x, +3x;, =4
2. Pemmre cucremy meroznom I'aycca: {x, —2x, +x; =4

3x, +4x, +x;, =0
2
3. Haiitu npou3BogHbie JaHHbIX QyHKimit:1). y=4x’ —=+3/x* ;2) y = (1 —4x° )9 ;
X

3) y=3x"-arcsinx.

4. Jaubl 2 Bexktopa: @ =3i—2j+ 4k u b =i+ 5j — k , Haiitu BeKTOpHOE MIPOU3BEICHUE ITHUX BEKTO-

pOB.
. _x*—x-30 . sin5x 8 —4x+3 . (x+3)""
5. Haiitu npezensr: lim —; ; lim - ; lim ————;lim .
=5 x" +125  »0cosxsindx o Tx’ +x-5 o=\ x—1
DK3aMeHaTop Ywmapxamkuena JI.K.
« » 2020 3aB. xadenpoi [NauaeB A.M.

Obpasen Ix3aMeHAIMOHHOTO OHJIeTa VISl CTY/IEHTOB 3204HOIi (HoPMbI 00y eHHsI
MUHHUCTEPCTBO ObPA30BAHUS 1 HAYKM POCCUNCKOU ©OEJIEPALINN

I'PO3HEHCKUI1 TOCYJAPCTBEHHBIN HEDGTIHON TEXHUUECKWU YHUBEPCUTET

nMeHn akagemMuka M. J[. MuummoHIKoBa

JucrumimHa MaremaTuka
Wncturyt HUHI' ['pynmst 3Th, 3TX, 3TII cemectp |
Bumer Ne 1

[IpousBoHasi, ee reoMeTpUUECKUN U PU3NIESCKHNA CMBICI.
Pemure cucremy mMerognom Kpamepa:

N —
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3.
4.

2x, —6x, = 5x; =1
3x, =5x, = 2x; =7
2x, —2x, = Tx; =-3

1 5
Haiiti nponsBoaHble faHHBIX QyHKIMiA: 1) y = 5x* -—+ Vx?; 2) y= \/;cosx; Ny= #
by x—2x
Hansr Beprwabl upamunst: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee 00bem.
DK3aMeHaTop Ywmapxamkuesa JI.K.

« » 2020 3aB. kadenpoi [NauaeB A.M.
Bropoii cemecTp
TEKYIIUIA KOHTPO.Ib

BOITPOCHI 1JIAA KOJVIOKBUYMA

Paznen: «luddepenunansuoe ncuncienue GyHKIUNR HECKOIBKUX IEPEMEHHBIX)»

1.

2.

Now e

8.
9.
10.

@OyHKIUM HECKOJIBKUX TepeMeHHbIX. O0macTh onpenenenus. [Ipenen u HenpepbIBHOCTD QYHKIMN He-
CKOJIBKMX IIEPEMEHHBIX.

YacTaele npou3BoaHbIe. [lomHbIi auddepeHnnan u ero UCrnoab30BaHNue B NPUOIMKEHHBIX BBIYHCICHHU-
AX.

I'eomerpuueckuii cmbicn noHoro auddepennuana. KacarenpHas MmI0CKOCTh U HOpMAIlb K TIOBEPXHO-
CTH.

UacTHble MPOU3BOJIHBIE U TIONHBIE Au(depeHnans! BeicnX nopsakoB. ®@opmyna Teitnopa.

HesBuble pynkinm u nx nuddepeHunpoBaHue.

Ckansapnoe noze. [IponzBoaHas mo HanpasiaeHUIo. [ pagueHT.

OkcTpeMyM (PyHKIMH HECKOJBKHUX MepeMeHHBIX. Heo0xoanMble n JOCTaTOYHBIE YCIOBHS CYILIECTBOBA-
HUS DKCTpEMyMa.

HaunOonpiee n HanMeHbIIee 3HaUCHUS (PYHKIMK B 3aMKHYTOH 00iacTu.

VYcnoBHBIN 5kcTpeMyM. MeTton MHOkHTener JIaHrpanxka.

MeToa HauMEHBIIUX KBAAPATOB JUIT 00paOOTKH SKCIIEPUMEHTAIILHBIX JaHHBIX.

Paznen: «luddepennunansipie ypaBHEHUSD)

11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

[Tonsarue 06 0ObIKHOBEHHBIX UG (HEepEHINATBHBIX YPABHEHHUSX BBICIIUX MTOPSIKOB.
[Tpocreitmue auddepeHnnanbHble ypaBHEHUS BBICILIET0 NOPSIKa, T0MyCKAIOIINe MOHIKEHNE
MOPSIIKA.

Jluneiinpie nuddepeHnmaibHbie YpaBHEHHsI BTOPOTO Topsiaka. OnpeneneHue u CBOMCTRA.
Jlunelinple 0JHOPOAHBIE ypaBHEHHsI. OCHOBHBIC TIOHSATHSL.

Jlunelinbie HeOTHOPOAHBIE YpaBHEHUs. CTPYKTypa OOIIEero pemeHus TMHEHHOT0 HeOJHOPO -
HOT'O ypaBHEHHUSI.

. Jluneiinbie muddepeHnuaibHbIe YpaBHEHUS C TOCTOSTHHBIMHU KO3 GUIIMeHTaMu. XapaKTepH-
CTHYECKOE ypaBHEHHUE.

[Tpocreitmue auddepeHnnanbHble ypaBHEHUS BBICIIET0 NOPSIKa, T0MyCKAIOIINe MOHKEHNE
MOPsIKA.

HaxoxeHne 4acTHOTO pelieHus] HEOAHOPOHOTO YPaBHEHUSI METO/IOM MO00pa 1o MpaBoit
YaCTH.

Cucremsl nuddepeHianbable ypaBHEHUS IEPBOTO MOPSIIKA.

MeTo1 HCKITIOUEHUS PEIICHNs CUCTeMbI MU (EPEHIINANIBHBIX YPaBHECHHM.

OO0pa3upl KOHTPOJIBHBIX PA00T AJIs1 PYOeKHBIX aTTecTANMI

1-1 py0OexHasi aTTecTalHA
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1. Haittu npoussoansie 1-ro u 2-ro nopsaka pynxmuu: Z=3x> —2y° —5xy

3
2. Haiitu unTErpansL: I 2x+x—+i3—3\/; dx,_[sin°3xcos3xdx,-[
3 x
I xdx
VX +6x+1 ’

1. BBIUMCINTH UHTETPAJIBL:

5 p—
In”(x-9) d

x-9

7

I xsin 2xdx .

2-s1 pyOesxkHasi aTTecTanus

¢ dx T odx
~!.\/;+5';|.14x+7’

2. Pemmts quddepeHunanbHbie ypaBHEHUS:

1) x'

PO

14.
15.
16.
17.
18.
19.
20.
21.

22.

:xsinl+y;2).y'+ytgx: , y(7)=5; 3). e dy=xdx.
X

COSXx

TeopeaneCRne BOIIPOCHI, BLIHOCUMbIC¢ HA IK3aMEH

OO6nacTh ornpenencHus, THHUU YPOBHS (DYHKIIUU ABYX MEPEMEHHBIX.

[Ipenen u HenmpepbIBHOCTh (QYHKIIUU ABYX MEPEMEHHBIX.

UYactaeie npoun3Boanbie. [Tonnbrit nuddepeniuman.

OkcTpeMyM (pyHKIMH OBYX nepeMeHHbIX. Hanbounpiee u HanMeHblee 3HaueHUs! QyHKITUI
JIBYX TIEPEMEHHBIX B 3aMKHYTOH 00JIacTH.

[IpousBoanas no HanpasieHuto. ['paguent. KacarenbHas I0CKOCTh 1 HOPMAJIb K ITOBEPX-
HOCTH.

[TepBooOpa3Hast ¥ MOHATHE HEONIPEACIICHHOTO HHTETpasia. [ eoMeTpuIeCKrii CMBICIT He-
ONPEIETICHHOTO UHTErpasa.

CgoiicTBa HeompeIeIeHHOTO HHTErpasa. Tadauia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEeHHON U MHTETPUPOBAHME 110 YACTSIM JJI1 HEOMPEACIEHHOIO HHTETpalia.
KommiekcHble uncna. [{eficTBus HaJi KOMIUIEKCHBIMH YHACIAMU.

. IHTerpupoBanye npoCcTEeNINX TPUTOHOMETPUYECKUX BBIPAKEHUN, TPUTOHOMETPUUECKHUE

IMOACTaHOBKH.

. IaTerpupoBanue panuoHaIbHBIX JpOoOei.
. MaTerpupoBanue BeIpa)KEHUN CONEPKANINX UPPAMOHAIBHOCTb.
. IlonsTie onpeneneHHoro UHTErpana, MHTerpagbHas cymma. CBoicTBa ONIpeIeIEeHHOTO UH-

Terpania.

®opmyna Hetotona-JleitOnuma. HTerpupoBanue mo 4actsiM, 3aMeHa IIEpEeMEHHOM B orpe-
JICJICHHOM MHTErpaje.

Heco6cTBeHHbIe MHTETpaIbl ¢ OECKOHEUHBIMU TpeAeIaMU, HHTETPANIbI OT Pa3pbIBHBIX
GyHKIHA.

[Ipuioxenus onpenesieHHOro uHrerpaina. HaxoxaeHue miomanaei, BBIMUCIEHUE JJIUHbI
IyTH.

Haxoxnenre 00eMOB Tel BpalleHus, IO 11 ITOBEPXHOCTH ¢ IOMOIIBIO OIPEICIIEHHOTO
MHTETpaa.

OO0bIkHOBEHHBIE U] PepeHInanbHbIe YpaBHEHHS IIEPBOT0 MOPSIKA. Y PaBHEHUS C pas3zie-
JSAIONIMMUCS TepeMeHHBbIMU. 3agada Komm.

Jlunelinble ¥ 0AHOPOIHBIE MU hepeHIInaNbHBIE YPAaBHEHUS IEPBOTO MOPSAKA.
Huddepennmanbaple ypaBHEHHS BBICIIHX MTOPSIIKOB.

[pocreiimue quddepeHnnanbHble ypaBHEHUsT BBICHIETO MOPsAKA, JOMYCKAOIIUE TOHU-
JKEHHE TOPsIIKa.

Jlunetinsle nuddepeHnnanbHple ypaBHEHUs BTOPOTro nopsiaka. JInHeitHbIe 0THOPOIHBIE U

HEOJHOPOJIHBIC YPABHCHHUS.
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23. O6iee perieHne TMHEHHOTO HEOTHOPOIHOTO YPABHEHHUS.
24. JIuneiinsie nuddepeHnnanbuble ypaBHEHUS C IIOCTOSHHBIMU KO3 UIIMeHTaMH. XapaKTe-
pUCTHYECKOE ypaBHEHHUE.
25. HaxoxieHre 4acTHOTO peLIeHUs HEOJHOPOAHOIO YpaBHEHHUSI METOIOM MOI00pa o Mpa-
BOM YacCTH.
Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

MHHUCTEPCTBO OBPA3OBAHU S 1 HAYKY POCCUMCKOU ®EJEPALIAN
I'POBHEHCKUII TOCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET

UMeHH akajemuka M. J[. MuumoHnmkoBa

Jucrumimaa MaremaTuka
Wucturyt WUHI I'pyrimsl TX, Th, TII cemectp II
buner Ne 1

1. HeomnpeneneHHbII HATETpAll U €TI0 CBOMCTRBA.

+E—2cosxjdx, Ixsinxdx, J‘(Sx4 —23\/x_2+i5—3]dx.
X

x*=25 «x

2. Haiita uaTErpAITHI: I(

3
3. BbraucauTh onpeaeacHHbIE HHTErPabl: j Pt j(z X +xi- S)dx .
x —
1 -2

4. Pemmts qudpdepenrmansusie ypapuenns: 1). x°y' = y* —2xy;2).y —3x’y = xe” ,y(O) =0;
3).e” (1+x%)dy—2x(1+¢” )dx =0,
5. Haiitu yacTHBIC IPOM3BOIHBIE 2-TO MOpsiaKa GyHKuuu Z= f (x; y) 1 Z=3x> =2 y3 —5xy.

DK3aMeHaTOp Ywmapxamxuena JI.K.

« » 2020 3aB. xadenpoit lNauaeB A.M.

O0pa3en 3x3aMeHALMOHHOT0 OMJIeTa /sl CTY/IeHTOB 3204H0# ()OPMBbI 00y4eHH

MUHHCTEPCTBO OBPA3OBAHMS 1 HAVKU POCCUMCKOU ®EJIEPALINA
I'PO3HEHCKUI TOCYJAPCTBEHHBIN HEDGTIHON TEXHUUECKW YHUBEPCUTET

nMeHH akagemMuka M. J[. MuummoHIKoBa

Jucrumimaa MaremaTuka
Wncturyt UHI' I'pymnmst 3Th, 3TX, 3TII cemectp 11
Buner Ne 1

1. I/IHTCI‘pI/IpOBaHI/IH I10 4acCTsM B OIIPCACIICHHOM HMHTCIrpAJIC.

o o _ 3_}72 ng
2. Haiiti yacTHBIE TPOU3BOJAHBIE PYHKIUN ABYX MMEPEMEHHBIX: Z = ,

Z=x-sinx+y-sinx

© dx

3. BuuucauTh OMNpeneNeHHBI HHTETPaT: J.6 5
x JR—
1
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4. Pemmts nupdepenumnansusie ypasaenus: 1). y' + 2xy = xe”, y(O) =0,2). y"+4y"+8y=0.

5. Haiitu naTErpasl: j(i);—S_)j:x , J.(l +4x) dx.
OK3ameHaTop VYmapxamxuena JI.K.
« » 2020 3aB. kadempoit lNagaeB A.M.
Tperuii cemecTp
TEKYIIIUA KOHTPO.Ib

BOITPOCHI 1JIAd KOJNIOKBUYMA

Pa3gen: «Psaapr»

=00 ANk~

Onpenenenre YuciIOBOro psija u €ro CyMMBI.

CBoiicTBa CXOIAUIUXCS PAJIOB.

HeoOxoaumelii mpu3HaK CXOIUMOCTH psija.

Psiapl ¢ HeOTpULIATENEHBIMY YJIEHAMU, TPU3HAK CPABHEHUSI.

[Tpusnak cxogumoctu JlamamoOepa.

WHTerpanbHblil M paguKanbHbli npu3Haku Kommn.

3HaKo4epeyronIecs psaasl, Mpu3Hak JIeiOHuIia, abcoMoTHAS ¥ YCIOBHAS CXOIUMOCTD psija.
[TonsTre o pyHKIMOHATHHOM psiie. CTeneHHBIC PSIIbI.

WutepBan u paguyc cxogumMocTt. O0JIacTh CXOIUMOCTH

. Paznoxenue ¢pynkuuii B psa Teitnopa u B psim MakiopeHa.

O0pa3ubl KOHTPOJBLHBIX PA0OT AJI51 PYOEKHBIX aTTeCTAIUI

1-1 py0Oe:xHasi aTTecTalUsA

Haiitu dopmyny nist obmiero uieHa psia L+ 2 + 3 + 4 +
Py P 101 104 109 116

HccnenoBath Ha CXOAUMOCTD PSJIBL:

=20l & 2n-1Y)" = (~1)"'2n
. 6 . . .
a); " )Z‘( 2nj B 2 3n+2

n n=2

B nepBoii ypHe 2 6enbIX U 5 4epHBIX IIapa; BO BTOpoil ypHe 4 OenbIX U 6 4epHbIX ImapoB. M3
KaXI0M  ypHBI Hayznady OepyT mo ogHoMmy miapy. KakoBa BepoATHOCTH TOro, 4TO 00a mapa
6enble?

2-s1 pyOesxkHasi aTTecTanus

B rpynnie 30 cTyneHTOB, cpeid KOTOPBIX 9 OTIMYHUKOB. HallT BEpOATHOCTH TOTO, UTO CPEIU
oToOpaHHbIX Haynady 11 cTyeHTOB 6 OTIMYHUKOB?

B cembe 5 z[eTeﬁ. Cunras BCPOATHOCTU POKACHUA MaJIbUWKa U IACBOYKH OJUWHAKOBBLIMH,
Haiitu BeposITHOCTB TOTO, YTO CPE ACTEH HEe 00JIee TBYX MAIbUUKOB.
Cnyuaitnas BennuuHa X 3anaHa ¢yHkuueit pacupenenenus F(x). Hailtu a) miotHOCTB

BepoATHOCTH f'(x); 6)MaTemaTtnueckoe oxuaanue M (X); ) nucnepcuto D(X); 2)cpenHee

kBazparnueckoe otkionenne o(X) . [loctpouts rpaduku pynkmuit F(x) u f(x):
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0, mpu x<0

2
X

F(x)=4—, mpn 0<x<4
(x) TR

1, npu x >4

TCOPCTH‘ICCKHG BOIIPOCHI, BLIHOCUMBI€ HA 9K3aMECH

OrnpenesieHne YucaoBOro psAsla U €ro CyMMbI, CBOMCTBA CXOASAIINXCS PSAJIOB.

Heo6xoauMelii npu3HaK CXOAUMOCTH PAJa.

Psnpl ¢ HeOTpULIATENBHBIMY YJIEHAMU, IPU3HAK CPABHEHMUS.

[Mpusnak cxogumoctu Hanamobepa.

NHTerpanbHblii U paIuKaibHbIN IpU3Haku Komu.

3Hakouepenyomuecs psaabl, npusHak JleiiOnua, abcomoTHas U yCIOBHAs CXOIUMOCTD psfa.

[Tonsitue o pyHKIIMOHATBHOM psife. CTeneHHbie psiabl. THTEepBan u paauyc CXOAMMOCTH.

Pasnoxxenne ¢pynkumii B pan Teitnopa u B psut Makiiopena.

Kinaccuueckoe onpeneneHne u CBOMCTBa BEPOSTHOCTEM.

10. OcHOBHBIE TOHATHSI KOMOMHATOPUKH.

11. Teopema cnoxeHust BEposiTHOCTENU. TeopeMa yMHOKEHUSI BEPOATHOCTE.

12. ®opmyna nosHoit BepositHocTu. Dopmyna baiieca.

13. IToBTOpHBIEC HE3aBUCUMBIE UCTIBITaHUSA. Dopmyia bepHyuiu.

14. ®opmyna [lyaccona. JluckpeTHble U HENPEPHIBHBIE C1y4YailHbIE BETMUNHBI.

15. ®yHKUs pacnpenesieHus U €e CBOMCTBA.

16. UncnioBble XapaKTEPUCTUKU: MAaTEMATUUYECKOE 0XKMIaHUE, TUCIIEPCHS], CPEIHEE KBapaTuye-
CKO€ OTKJIOHEHHE.

17. HenpepbIBHBIE ClTy4alHbIE BEJIMYUHBI.

18. UnTerpanbHas u nuddepeHnuanpaas GyHKIIUA pacipeIeieHus.

19. YucnoBbie XapaKTepUCTUKHU HEMPEPHIBHBIX CyYalHbBIX BEIIMYUH.

20. DeMeHThl MaTeMaTHYECKON CTaTUCTUKH. [ eHepasibHast 1 BRLIOOPOYHAs COBOKYITHOCTH.

21. Perpe3eHTaTUBHOCTH (IIPEACTAaBUTENILHOCTD) BHIOOPKH.

22. Dmnupudeckas GyHKIUs pactipeaenenus. [[oauron u ructorpamma.

23. CTaTUCTHUYECKUE OLIEHKH I1apaMETPOB pacIpeieIcHUs.

24. TlonsiTie 0 JOBEPUTEIbHBIX HHTEPBAIAX U CTATUCTUYECKOUN poBepke runore3. Kpurepuii co-
rnacus [Iupcona.

25. MeTo1 HAaMMEHBIIINX KBAJIPATOB.

26. KoapurmeHT Koppemsium, ero CBOMCTBa.

e A Al

Oo0pa3zen 3K3aMeHAMOHHOI0 OMJIeTa
MUHHCTEPCTBO OBPA30BAHUS I HAVKH POCCUMCKOM ®EJIEPALTIN
I'POBHEHCKUI I'OCYIAPCTBEHHBIN HE®TSIHON TEXHUUYECKU VHUBEPCUTET

HMeHH akageMuka M. J{. MummoHIKoBa

HucuumimHa Marematuka
HNuctutyt HNHI I'pynnbi TX, Th, TII cemectp III
buner Ne 1

1. Cnyuaiiable coObITus. AnreGpa COOBITHH.
2. Bexoxectb cemsia coctaBisier 90%. Uemy paBHa BEpOSITHOCTb TOTO, YTO U3 7 MOCESIHHBIX CEMSIH, B30M-
ayt 5?
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o0 2n+2

) n*+5n+8 = (1)
S(n—2 z 3n -2 an”'
S A5

3. HCCHCZ{OB&TB Ha CXOOUMOCTD PsJbI: z
n=l1 =2

4. Cryuvaiinas enmunna X 3amana GpyHkuueil pacnpenenenus F(x). HaliTu @) mioTHOCTb BEpOSTHO-
ctu f(x); 6)maremarnueckoe oxunanne M (X); 6) macnepenio D(X); 2) cpennee kBagpatnye-
ckoe otkionenne o (X). Tlocrpouts rpaduku Gpyuxumii F'(x) u f(x).

0, mpu x <1
2

X x
F(x)={—-=, mpu 1<x<2
(x) S "5 WP

1 npu x > 2

5. Cpenn 100 notepeiiHbIX OMIETOB , €CTh 7 BHIMTPBIIHBIX. HaliTH BEpOSTHOCTH TOTO, UTO 2 HayJady BbI-
OpaHHBIX OMJIETa OKAKYTCS BHIMTPBIITHBIMH.
DK3aMeHATOp Ywmapxamkuena JI.K.

« » 2020 3aB. kadeapoit l'auaeB A.M.

O0pasen 3x3aMeHALIMOHHOT0 OMJIeTa /ISl CTY/IeHTOB 3204HOi (POpMBbI 00y4eHH

MHWHUCTEPCTBO OBPA30BAHUS Y HAVKU POCCUNCKON ®EJIEPALIMNA
'POBHEHCKUI I'OCYIAPCTBEHHBIN HE®TSIHOM TEXHUUYECKU VHUBEPCUTET

HMeHH akaaeMuka M. /. MummoHIKoBa

Jucrumimaa MaremaTuka
Wncturyt HUHI' ['pynmst 3Tb, 3TX ,3TII cemectp 1II
buner Ne 1

JIVCKpeTHBIE U HENPEPhIBHBIC CITyYaiHbIC BEJTHYHHEI.
B niepBoit ypHe 2 OenbIx B 5 4epHBIX Iapa; BO BTOPOH ypHE 4 OeNbIX U 6 YepHBIX IapoB. M3 kaxmoi
YpHBI Haynady O0epyT 1o ogHomy mapy. Kakosa BepOHTHOCTB TOTO, 4yTO 00a mapa oernbie?

N —

3. MHccnenoBaTh Ha CXOAUMOCTD PSIIBL: Z e ; Z Z \/2_
+
4. Jlau psn pacmpeaeieHus JUCKPETHOM CTydallHOM BeannHbl X :

X 3 2 1 ‘8

p 0,1 0,2

0.5 ‘ 0.2

@) TlocTpouTs MHOTOYTONBHUK pactpenenenus; Haiitu: 6) matemaruueckoe oxunanne M (X); 6) nuc-

nepcuro D(X); 2) cpennee KBapaTHIECKOE OTKIOHEHHE.

OK3aMeHaTop VYmapxamxuena JI.K.

« » 2020 3aB. xadenpoit lNauaeB A.M.
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8. YueOHO-MeTOAMYeCKOe U MH(OPMAIIMOHHOE 00ecTieYeHre JUCHMIITTHHBI
JIureparypa
OcHoBHas

1. Kapakaspsa C.A. uddepenunansuoe ucuucnenne GyHKIUU OJHON epeMeHHOM [DneKTpoH-
HBII pecypc]: yaedHoe mocobue/ Kapakasesan C.A., ITak D.E., ConoréBa O.B.— DnekTpoH.
tekcToBble gaHHble.— CII6.: Cankr-IlerepOyprckuii rocynapcTBEHHBIH apXUTEKTYPHO-
crpoutenbHbli  yHUBepcuteT, ObC ACB, 2015.— 99 c¢— Pexum pocryna:
http://www.iprbookshop.ru/33307.— ObC «IPRbooks», no nmaposro.

2. IMumadges B.C. OcHOBEI BEICIICH MaTeMaTuku. — M.: Bricmmas mxoira, 2005. — 479 c.

3. Kpatkmii Kypc BwICIIel MaTeMaTWku [DnekTpoHHbIH pecypc]: yueOnux/ K.B. banmun [u
Ip.].— DnexTpoH. TekcToBbie nanHble.— M.: JlamkoB u K, 2015.— 512 ¢.— Pexxum gocryna:
http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», mo mapoutro.

4. I'mypman B. E. Teopus BeposTHOCTEH U MaTeMaTH4eCKasi CTAaTUCTUKA: Y4eOHOe TocoOue s

CTYyZIeHTOB By30B.— M.: Bricmias mkona, 2012.
5. CaunoB A. A. KpaTtkuii Kypc BbICIIEH MaTEMATHKH, TOM. 1, ToM 2. — I'po3Hsiii, 2014.

JlonoTHUTENbHAS

1. Ab6nynxamunos C.C. CO0pHUK 3a7a4 110 TEOPUH BEPOSTHOCTEH U MaTEMaTUYECKON CTaTHCTHU-
ke. — ['posnsriit, UTIL[ ITTHTY, 2011.

2. VunuBunyanpHBIC 3aJ1aHUsl 11O BhICHIeW maremaruke. Yacte 1. JIuneliHas u BekTopHas anred-
pa. Ananutudeckas reomerpus. uddepennuanbHoe ucuucieHne GpyHKIUN 0aHON nepeMeH-
HOH [DnekTpoHHBIN pecypc]: yaedHoe mocooue/ A.Il. Psadymko [u ap.].— DIeKTpoH. TEKCTO-
Bble JaHHble.— MuHck: Bemmitmas mkona, 2013.— 304 c.— Pexum pocryna:
http://www.iprbookshop.ru/20266.— 3BC «IPRbooks», mo mapoutro.

3. baraeBa M.T. COOpHHK 3a7a4 110 JIMHEHHON U BEKTOPHOM anredpe U aHaTUTHYECKOW reoMeT-
pun.— I'posnsrit: UIIL I'THHA, 2007. — 50c.

4. Jamaesa JI. L., CocnambekoBa JI. C. Coopuuk 3anau. JAuddepenunanbupie ypaBHEHUS. —
I'posueni UIIL I'THH, 2010.

5. VYmapxamkuena JL.K. MHTerpansHoe ucuucienue GyHKIMU o1HONW nepeMeHHoil. COOpHHK 3a-
nay.- ['posnsiii: I I'THH, 2007.- 54 c.

6. YmapxamxueBa JI..K.. JuddepenuupoBanne GYyHKIIUU OJHOW TIEpEeMEHHONU.. YueOHO-
Meroandeckoe nmocooue. ['posnsri:, 2017. - 61 c.

7. VYmapxamkuesa JLK. [Ipenen u nenpepsiBHOCTD pyHKIMH. COOpHUK 3axay.- ['po3usrit: UL
I'THH, 2007. - 22 c.

IIpumeuanune. YKazaHHbIC MaTepHaIbl NMEIOTCSA Ha Kadenpe U B YNTANBHOM 3ajle YHUBEPCHUTETA, a

TaKke Ha caiiTe Kadeaphl, OTKyAa CTYACHT MOXET OecIIaTHO cKadaTh He0OXOIUMEIN MaTeprall.

HNuTepHer pecypcebl

1. Caiit kadenpsl «Beicmias u MpuKIIagTHas MaTEMaTHKaY: V-ggntu.ru
2. http:// www.iprbookshop.ru
3. http://e.lanbook.com

9. MarepuajbHO-TEXHUYECKOE O0ecnedeHne T CIUNINHBI

3a xadenpoii «Bpiciias ¥ mpUKIajHas MaTEMAaTHKa» B TIIABHOM y4e€OHOM KOpILyce 3aKperuie-
HBI JJeKIMOHHas ayauTopus Ne 1-08, ayauropun [Uis poBeneHUs npakTHueckux 3aHATHil NeNe 2-08,
2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 2-39, OOABIIMHCTBO U3 KOTOPHIX OCHAIIECHO TabauiiaMu, rpaduye-
CKUM MaTepHajioM, YepTeXaMHU IO JIMHEHHOH anrebpe, 3IeMeHTaM BEKTOPHOU anreOpbl, aHATUTHYE-
CKOU reoMmeTpud, TudPepeHInaATBHOMY UCYUCICHUIO (DYHKIIMI OTHON NEPEeMEHHOM, HHTETPATbHOMY
ucuuciaeHuto; aya. Ne 2-12 ciayXuT B Ka4ecTBe KOMIIBIOTEPHOIO KJIacca, I/1€ YCTAaHOBIIEHBI 12 KOMIIb-
I0TEPOB, KOTOPBIE UCIOIB3YIOTCS ISl CAMOCTOATENIBHOM PabOThl CTYAEHTOB; 3/1€Ch e BO3MOXKHO HC-
N0JIb30BaHKE KOHTPOJIMPYIOIIKX MporpamMm i mpuéma 3a4€ToB U 3k3amMeHoB. Ha kadenpe nmerorcs
MHTEPAaKTUBHASI JOCKA U JUATIPOEKTOP.
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http://www.iprbookshop.ru/
http://e.lanbook.com/

Cocmagumens L7 JIL.K.YmapxamxueBa

COT'JIACOBAHO:

3aseoyouuii kagheopoii «Beicuan

U RPUKTAOHAA MAMEMAMUKAQ) A M.I'auaeB
Bpuo 3asedyromezo kagpeopoii « TITII u BI1» b.A. Jl>xamananHoBa
HAupexkmop JYMP M.A. Maromaea
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