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1. lean u 3a7a4y TUCHHILTHHBI

Heabro MmaremaTHuecKkoro oopa3zoBanus OakanaBpa sIBISeTCS: 0OyueHHe CTYIEHTOB OC-
HOBHBIM TIOJIOXKEHHUSIM U METO/IaM MaTeMAaTUKH, HABbIKaM MMOCTPOSHHSI MATEMaTHYECKUX JT0Ka3a-
TEJIbCTB MTYTEM JIOTHYECKUX PACCYXKACHUH, METOJaM PELICHHS 3a/1a4.

3agaueii n3y4yeHUs TUCIUTUTHHBI SIBISETCS O0YUSHUE CTYICHTOB OCHOBHBIM MAaTEMaTHUECKIM
METO/IaM, UX 3HAaKOMCTBO C Pa3IMYHBIMU MPUIOKEHUSAMH 3THX METOIOB K PEIICHHUIO MPAKTHYECKUX
3aJ1a4, C aKIEHTOM Ha T€ pa3/ielibl MATEMaTUKH, KOTOPhIC B COOTBETCTBHU C yYEOHBIMU IIaHAMH
UMEIOT B)KHOE 3HAYECHHE TSl TOTO WIIX UHOTO MPOGUIISI TIOTOTOBKH CIICIIHAIMCTOB.

2. MecTO AMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Maremartuka OTHOCUTCS K 070Ky 1 yaeOHOTrO Ij1aHa.

JlaHHasi TUCUMUIUIMHA SBJISIETCS MPEANIECTBYIOMIEH I CIEAYIOIIMX €CTECTBEHHOHAYY-
HBIX U 001enpo(hecCHOHATBPHBIX YUEOHBIX AUCLUUILUINH, MPEIYCMOTPEHHBIX B YUEOHBIX IJIaHaX
CIICLUATILHOCTEN HampaBieHUs «ABTOMATH3alMs TEXHOJOTUYECKUX IIPOIIECCOB M IMPOU3-
BOACTBY»: Ungopmamuxa, Quzuxa, Mexanuka, Ochogvl MoOeruposanue cucmem u Npoyeccos,
Cucmemuwiii ananus, InekmpomexHuKa.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJIbTaTOB oﬁyqe}mﬂ Imo TMCIMIIJIMHaAM
(MO)IyJ'IlO), COOTHECCHHBIX ¢ HHAUKATOPAMH J0CTUKCHU S KOMIIeTeH Uil

3. TpeGoBanusi K pe3yJbTaTaM OCBOEHUS TUCHUILTHHBI
Taobnuua 1

HJ'IaH]/IpyeMBIe pe3yJdbTaThbl

Koa mo ®I'OC NuaukaTopsl 10CTHKEHUSA 00y4eHHs 10 JUCHHUIINHE
3YB)

OobumenpodeccuoHaabHbIE

OIIK-1.1. 3nanue ¢yHIaMeH-
TAJIBHBIX 3aKOHOB TIPUPOJABI U
OCHOBHBIX (PM3MYECKUX U Mare-

3HaeT OCHOBHBIE MaTeMaTH-
YeCKHE 3aKOHbBI, METOJIbl Ma-
TEMaTUYEeCKOIro aHalau3a U Mo-
OIIK-1. Cnocoben mpu- | MATHICCKIX 3AKOHOB, MCTONOB | nenypopanms

MEHSTb €CTECTBEHHOHayd- | MATGMAaTHUECKOr0 — aHATH3a M
HbIC W OOMICHIKCHEPHBIC | MOACTHPOBAHMA YMmeer npUMEHATH MaTeMaTH-
sHaHmst, Meroasl Mmartema- | OIK-1.2. VMenne npuMeHATh | yeckpe MeTombl ISl PeLIEHHS
TUYECKOTO aHAIM3a W MO- | QU3UYECKUE 3aKOHBI M MAaTeMa- | 337y TEOPETUUYECKOrO M IIPH-
NEUpOBaHus B TPOQec- | THUECKUE METOJB! JUI PENIeHHs | KIaJHOTO XapaKTepa
CMOHAJIbHOM  JICATCJIBHO- | 33J1a4 TEOPETHUCCKOro M IIpH-
CTH KJIaJTHOTO XapaKkTepa Baaneer HaBBIKAMM MCIOJIB-
OIIK-1.4. Bnanenue HaBbIKaMy | 30BaHMs 3HAHMM MaTEMAaTHKHU
UCIOJIb30BaHUs 3HAHUN (Qu3uky | TP PCIICHUN  NPHKIATHBIX
M MaTeMaTWKH TpH perreHun | 33439

MPUKIIAJHBIX 33734




4. O0bémM AUCHMILVINHBI U BUIbI Y4eOHOH padoThl

Tabnuua 2
Pa30uBka yacoB 1o ceMecTpam
Ounas ¢opma o0ydeHust 3aouHas ¢opma o0yueHHs
. CEMECTPbI CEMEeCTPhI
Buasbl yueGHoii padoThI
Bl y p Bceero 1 | 2 [ 3 Bceero 1 [ 2 | 3
yacos/ 4yacos/
KOJIMYECTBO 9acOB 334, e KOJIMYECTBO YaCOB B CeE-
FaH el B CEMecCTpe MecTpe

KonrakrHasi padora (Bcero) 200/5,6 | 68/1,9 | 64/1,8 | 68/1,9 | 60/1,8 | 20/0,6 | 20/0,6 | 20/0,6

B TOM YHCJIC:

JIEKIUH 100 34 32 34 30/0,9 10 10 10

[PAKTHIECKUE 3aHATHS 100 34 32 34 30/0,9 10 10 10

CamocrosTenbnas padoTa | 115,11 4| 148/4.1|116/3,2 | 148/4.1 |552/15,2|196/5,4| 160/4,4 | 196/5,4

(Bcero)

B TOM YHCJIC:

BBINOJIHEHUE MTUCHMEHHOH Ca-
. 106 36 28 36
MOCTOSITENEHON PaGoThI

IIOATrOTOBKA K KOHTpOHBHOﬁ

paboTe 110 pyOEKHOM aTTeCTa- 18 6 6 6

1Mu

M3yYeHHE BOMPOCOB, BHIHECEH-

HBIX Ha CAMOCTOSTENBHYIO pa- 120 44 32 44 120 44 32 44
6oty

TTOArOTOBKA K HPAKTHACCKHIM 120 42 34 42 384 | 134 116 134
3aHATHAM

MOJTOTOBKA K 9K3aMeEHy, K 3a-

wery 48 20 16 20 48 18 12 18
BH/I OTYETHOCTH IK3. 3a4. IK3. IK3. 3a4. IK3.
o611asi TPY10€éMKOCTh 612/17,0| 216/6 | 180/5 | 216/6 |612/17,0] 206/6 | 200/5 | 206/6

5. Conep:kanue y4eOHON JUCHUNIMHBI

5. 1. Pa3nens! AMCUMIIMHBI U BUbI Ay TUTOPHBIX 3aHATUN

Tabmuma 3
Pacnpenenienue yacos
Ne HaumenoBanmue pa3aesioB M0 BUJIAM 3aHATHI
n/n AUCHMILIMHBI TI0 ceMecTpam Tpax.
Jlexuun ARSI Bcero
1 2 3 4 5
1-it cemecTp
1 | Jluneiinas anrebpa 6 6 12
2 | DneMeHTbl BEKTOPHOH anredpsl 4 4 8
3 | AHanuTHdeckas TeoMeTpus 6 6 12
4 | BBenenue B MaTeMaTHYECKUI aHAIIN3 8 8 16
5 | duddepenunanbHoe UCUUCIICHHE PYHKIIMNA OJTHON NIEPEMEHHON 10 10 20
Bcero yacoB B 1-M cemecTpe 34 34 68




1| 2 3 4 5
2-1i cemecTp
6 Huddepennmanbaoe ncurcnenne GpyHKINH HECKOIBKUX Tepe- 8 8 16
MEHHBIX
7 | UaTterpansHoe ucuncienue GyHKIUNA OHOM epeMeHHOM 12 12 24
8 | KparHsie 1 KpUBOJIHMHEHHBIC HHTETPAIBI 12 12 24
Bcero yacoB Bo 2-M cemecTpe 32 32 64
3-if cemecTp
9 | duddepenunansupie ypaBHEHUSI 12 12 24
10 | YucnoBsie 1 QyHKIHOHATIBHBIC PSIBI 10 10 20
11 | OcHOBBI TEOPUH BEPOSATHOCTEH N MATEMATUIECKON CTATHCTHKH 12 12 24
Bcero yacoB B 3-M cemecTpe 34 34 68
Hroro 100 100 200
5.2. JleKIIMOHHBIE 3aHITHUS
Tabnuna 4
NoNe HaunmenoBanne
u/n pasneia Coaeprxanue pas3ieyioB
AUCHMILINHBI
1 2 3
l-ii cemecTDp
Omnpenenurenu 2-ro U 3-T0 MOPsIKA, MX CBOHCTBa. MUHOD U anredpandeckoe
JIOTIONIHEHUE diieMeHTa omnpeaenurens. [lonarue o0 ompenenurene N-ro 1mo-
Tnneiinas psaka. CucteMsl JIMHEHHBIX anrebpandeckux ypaBHenuil. IIpasuno Kpamepa.
1 Aredna Marpuua. CnoxxeHue, BBIMUTaHUE MAaTPHUIl 1 YMHOKEHUE MaTPHILIBI HA YUCIIO.
P YMmHokeHue nByx matpuil. OOpaTHas matpuia. MaTpudHas 3amuch M MaT-
pUYHOE PELICHHE CUCTEM ypaBHeHMU. Meron I'aycca penieHust CUCTEM M-
HEWHBIX YpaBHEHUI
D IeMEHTI ITonstue Bexropa. JIuneiinsle onepanuu HaJ BekTopamu. IIpoekuus BekTopa
2 | BexTODHOI Ha ocb. CKaJIsipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEICHUS BEKTOPOB M UX
AlIred pH cBoiicTBa. Hampapnsiomiye KOCHHYCHI BEKTOPOB. |'eoMeTpHuecKuil CMBICT
P BEKTOPHOTO M CMEIIAHHOTO MTPOU3BEIEHII BEKTOPOB
Cucrembl KOOpAMHAT Ha IJIOCKOCTH. PaccTosHue mexay Toukamu. [lenenne
OTpe3Ka B JaHHOM OTHouleHuu. [IpsmMas Ha mockocTu. Paznudnble ypaBHe-
HHUA NPSMOM Ha IIIOCKOCTH. PaccTosiHue OT TOUKM A0 MpsMOMl. Yron Mexay
OpSMBIMA W YCIIOBHS TEPIEHAMKYJISAPHOCTH W MapajUIeIbHOCTH HPSMBIX.
IlnockocTh. PasznuuHble ypaBHEHHS IJIOCKOCTU. PaccTosiHUE OT TOUYKH J0
AHANHTHYeCKAS! IJIOCKOCTH. YTOJ MEXIY IJIOCKOCTSAMH. YCJIOBHA NMapajUIeNIbHOCTH U NEp-
3 reOMETDHS MEHIUKYISIpPHOCTH Tockoctel. [Ipsimas B mpoctpancTBe. Pasnuunbie ypas-
P HEHHs NPAMON B NMPOCTPAHCTBE. YTOJI MEXIY NPSIMBIMHA. YCJIOBHUS Iapall-
JIENBHOCTH W TEPIECHIUKYIISIPHOCTH MPAMBIX. YTOJI MEXAY MPSIMON U TUIOC-
KOCTBI0. B3anMHoOe pacnionokeHre npaMoil 1 IoCKOCcTH Touka nepecedyeHns
OpsAMOM M mIockocTu. KpuBbie BTOPOTO mopsiaka: OKpY>KHOCTB, SJIIMIIC, TH-
nepOosta, mapabona. [IpuBeneHne K KaHOHMYECKOMY BUAY YPaBHEHUH KpH-
BBIX BTOPOTO MOPSIKA
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BBenenue B
MaTeMaTHYeCKHii
aHaJINn3

[Ipenen mocnenoBarensHoCTH. [Ipenen dyakmun. beckoneuno maisie
(YHKIINH 1 UX CBOWCTBA. beckoHeuHo OomnbIre (pyHKIINU U UX CBS3h
¢ OeckoneyHo MajbiMH. OCHOBHBIE TEOpeMBI O Ipeeniax. 3ameya-
TeNbHBIE TIpenensl. Packpeitme HeompeneneHHocTed. CpaBHeHHE
O6eckoHeyHO ManbIX (QyHKIMA. [TpuHIMIT 3aMeHBI SKBUBAJICHTHBIMH.
ITonstne HenpepblBHOCTH (QYHKIMH. OJHOCTOPOHHHE TPEIEINEbI.
Touku paspbiBa, ux knaccuduranus. CBoiicTBa (GyHKUUMH, Hempe-
PBIBHBIX Ha CEIMEHTE: OIPaHU4YE€HHOCTb, CYLIECTBOBAHHE HAMOOJIb-
1Ier0 ¥ HAaMEHBIIETro 3HaYCHUH, MPOMEXKYTOUYHbIE 3HAYCHUS

JuddepeHunanbHoe
HCYHCIICHHE
ynxuuii

OHOI1

nepeMeHHOMI

OrmpeneneHre MPOU3BOIHON, €€ Te€OMETPUUYECCKHN U MEXaHUYECKHUI
cmbich. [Ipasuna guddepenmmpoanus Gyaknuid. [IpousBomHbie oc-
HOBHBIX JJIeMEHTapHBIX (GyHKIuA. uddepeHimpoBanne CIOKHON
¢yukuuu. [IpousBoanbie GyHKIWH, 3aJaHHBIX HESBHO M MapaMeTpH-
yeckd. Juddepernnan QyHKOUM M €ro reoMEeTPHYECKHd CMBICI.
Ces3p muddepennuana ¢ Tpou3BOMHOW. MHBapHAHTHOCTH (OPMBI
muddepennmana cnoxHoH GyHKIuH. CB3b MeXIy TuddepeHunpy-
€MOCThI0 M HemnpepblBHOCTHIO. [Ipom3Boanbie u auddepeHmuanst
BbICIIMX MOpsAAKOB. OCHOBHBIE TeopeMbl O AnddepeHIHpyeMbIX
¢dbyaxmusax: @epma, Pomns, Jlarpamxka, Komm. I[Ipasunmo Jlomwmrams.
Touku sxcTpemyma pyHkimu. HeoOxomumMoe u J0CTaTOYHOE YCIOBUS
CYIIECTBOBaHUs dKCTpemyMa. Hanbosnbliee n HanMeHblIee 3HAUYCHHS
dbyaxmun, muddepeHnrpyemMoil Ha oTpeske. McciemoBaHne BBITYK-
nocti ¢yHkuun. Touku mepernda rpaduka (QyHKIUH. ACHMITOTHI
rpaduka ¢pyskun. O0mias cxema ucciaeoBaHus QYHKIUHA U TOCTPO-
eHus e€ rpaduka

2-ii cemMmecTDp

JuddepeHunanbHoe
HCYHCIICHHE
ynxuuii
HECKOJIbKHX
nepeMeHHBbIX

OyHKIMH HECKOJIIBKUX TepeMeHHbIX. O0nacThb onpeneneHus, JTUHAN
ypoBHsI (YHKIMHU JBYX NepeMeHHbIX. [Ipenen M HenpepbIBHOCTH
¢ynkuu. Yactaele npousBoansle. [lomublil auddepeniman u ero
UCIIONb30BaHKE ISl NPUOIMKEHHBIX pacu€roB. YacTHBIE MPOM3BOJI-
HbIE BBICIIMX TOPsAKOB. JnddepeHrpoBane CIOKHBIX (QYHKIHH.
HuddepenuupoBanue HesBHBIX (QYHKIMHA. OKCTpeMyM (QYHKIMH
JBYX TIepeMeHHBIX. HeoOXoauMoe M IOCTaTOYHOE YCIOBHS CyIIle-
CTBOBaHMS dKcTpeMyMa (pyHKIMU JBYX TiepeMeHHBbIX. Haubonbiiee un
HaUMEHbIlIee 3HaUYeHMsI QYHKIMH B 3aMKHYTOH oOnactu. [TpousBoa-
Hasi 10 HanpasJieHnto. ['paaueHT
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HNurerpaianHoe
HCUYMCICHHe
ysxuui
OHOI1
nepeMeHHOMI

ITonstne mepBooOpaszHoi. Heompenen€HHblii MHTETpAT U €ro CBOM-
ctBa. Tabnuma Heonpenen€HHBIX HHTErPajaoB. OCHOBHBIE METOIBI HH-
TErpUpOBaHUS: HETIOCPEACTBEHHOE HHTETPUPOBAHKE, METO MO/IBEE-
HUS TIOX 3HAaK AuddepeHIana, METOA 3aMeHbl MEePEeMEHHOW, WHTe-
rpupoBaHue 1o JacTsaM. KomrmurekcHele yncna. Anredpandeckas op-
Ma 3alUCcH KOMIUIEKCHOTO uncia. Monyias u aprymeHT. TpuUronomer-
puueckas W MokaszarenbHas (OpPMBI 3allUCH KOMILJIEKCHOTO YHMCIA.
HetictBusa Haa koMIviekcHbIMH ynciamu. @opmyna Myaspa-Jlamnaca.
Mmuorounensl. Teopema be3y. OcHoBHast Teopema anredpbl. Pazmoxe-
HUE MHOTOWICHA Ha JIMHEWHbIE W KBaJpaTHbIE MHOXHTENU. THIBI
MIPOCTEUIINX ApoOeH M NX MHTErprupoBaHue. MHTerpupoBanne pamno-
HaJBHBIX IpoOell METOAOM pa3lIOKCHHS Ha MpocTehmue apodu. MH-
TErpupoOBaHUE MPOCTEHIINX UppalUOHANBHBIX (GyHKUKH. UHTErpupo-
BaHUE TPUTOHOMETPHUYECKHX (DYHKIMH, yHUBEPCAIbHAS MOJICTAHOBKA.
3amaun, IPUBOAAIINE K TMOHSATHIO OomnpenenéHHoro uHTerpama. Ompe-
Jen€HHbI MHTerpan u ero coiictea. @opmyna Herorona-Jleiibnumna.
3aMeHa IepeMeHHO B orpeieI€HHOM HHTerpajie. @opmyia UHTETpU-
POBaHMS IO YACTSIM TSI ONPEAeNEHHOT0 HHTeTpasa

KpartHbie un
KPHUBOJIMHEIHbIE
HHTErpajibl

JBOIHOM HMHTErpay, €ro CBOKWCTBA U BBIYUCICHHUE CBEACHUEM K IO-
BTOpHOMY. TpOHHOW MHTErpaj, ero CBOICTBa U BBHIYHCICHHUE. 3aMeHa
MIEpEeMEHHBIX B KpaTHBIX MHTErpanax. KpuBoianHelHble HHTETpallbl, UX
CBOMCTBA M BBIYUCIICHUE

3—-iHi ceMmecTp

JuddepenuuaibHbie
YpPaBHeHUs!

3anauun, npuBodsmye K auddepeHraIbHbBIM ypaBHeHUsIM. Teopema
CYLIECTBOBAHUS U €IWHCTBEHHOCTH pelieHus i auddepeHnranbHo-
ro ypaBHeHus 1-ro mopsaka. YpaBHEHHUS C pa3felsIoIluMUCS Iepe-
MEHHBIMH, OJJHOPOJIHBIC U JUHEHHbIE ypaBHeHUs 1-ro mopsnka. dud-
(depeHIManbHbIe ypaBHEHUsT 2-ro nopsiika. OCHOBHBIE MOHsTHS. Teo-
pema cymiectBoBaHus pemreHus. [Ipocreiiime ypaBHEeHHS, AOIMYCKaro-
HIMe NOHMKEHNe nopsaka. Jluneiinsle nuddepeHnnanbaple ypaBHEeHHS
2-ro nopsaaka. JInHelHbIe OJHOPOJHBIE ¥ HEOMHOPOHbBIC YPaBHEHHS.
Teopema o cTpykType OOIIEro peleHus] JUHEHHOro HEOIHOPOIHOTO
ypaBHeHusi. Metop Jlarpamxka. Jluneitaoie nuddepernmanpHble ypas-
HEHHS C MOCTOSIHHBIMU KO3 punreHTamu. PerreHe TMHEHHBIX OHO-
POJHBIX YpaBHEHHWH ¢ TIOCTOSHHBIMH Koadduimentamu. Pemenne nu-
HEHHBIX HEOTHOPOAHBIX IU(epeHINANbHBIX YPAaBHEHUH C MOCTOSH-
HBIMU KO3(PHUIMEHTAMU C IPABOH YaCThIO CHENMAILHOTO BHJIA
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YuciaoBrie "
dyHKIHOHAIBLHBIE

pPAABI

Uucnossie psapl. Cymma psapa. Cxomumocts pspa. HeoOxomumoe
ycJIOBUE CXOIUMOCTH psiaa. OCHOBHBIC CBOWCTBA CXOSIIMXCS PAIOB.
3HaKONOJIOKUTENbHBIE YUCIOBbIE Psifibl. JlocTaTOYHbIE MPU3HAKU CXO-
JUMOCTH 3HAKOTIONOKHUTEIBHBIX PS/IOB: PU3HAKK CpaBHEHHs, Jlamam-
6epa n Komm. 3nakouepenytommecs psaasl. [lpusnak Jleitbanna. 3na-
KonepeMeHHble psapl. OOmmii npusHak cxogumoctu. llonstue o
¢yaknuonansHOM psige. Ctenennsle psnbl. MHTEpBan u paamyc cxo-
mumoctH. JnddepernrpoBanne u HTETPUPOBAHNE CTENIEHHBIX PSAIOB.
®opmynsl Maxiiopena u Telnopa. Pasnoskenne GyHKUNA B CTENICHHOM
piaA




OcHOBHBIE TIOHSITHA TEOpUH BeposTHocTe. Knaccuukanus coObIThid.
Kiraccuueckoe ompeneneane BeposTHOCTH. CBOMCTBA BEPOATHOCTEH
coObITHit. OnpeneneHne 1 MpeICcTaBIeHUE BEPOSTHBIX MOJENei, 0IHO-
MEpHBIC pacHpeiesiCHUs] BEPOSTHOCTEH. DJIeMEHTHl KOMOMHATOPHKH.
I'eomerpudeckne BeposTHOCTH. AnreOpa coObITHii. OCHOBHEIE TEOPEMBI
TEOPHH BEPOSTHOCTEH. YCIOBHAsI BEpOsATHOCTh. He3aBUCHMOCTEL COOBI-
Tuil. TeopeMbl 0 BEpOATHOCTH NMPOM3BEICHHUS COOBITHH: 3aBUCHMBIX U
He3aBUCHMBIX. COBMECTHBIE U HECOBMeCTHBIE coObIThsl. Dopmyna mos-
HOH BeposiTHOCTH. @opMmyia baiieca. IloBTOopHBIE McTBITaHMsl. bBuHOME-
anbHOe pactpenenenue. @opmyna bepnymm. HauseposiTHelinee 3Ha-
YeHHWe 4YMcia mosiieHus coObitusi. JlokanmpHas Teopema MyaBpa -
Jlannaca. Pacnpenenenue Ilyaccona. [lonuHoMuaneHoE pacnpeaciicHue.
Crnyuaitnas BenmunHa. OyHKUHS pacnpeneneHus. CBoicTBa GyHKIHA
pacnpenenenus. JJuckpeTHble U HENpPEpbIBHBIE CIy4yailHbIE BEJIWYHHEI.
IlnoTHOCTH pacnpeneneHusi, €€ cBoiicTBa. HopMasibHBIM 3aKOH pacrpe-
nenenusi. HezaBucumele ciydaiiHble BEIMYHMHBI. UHCIIOBBIE XapaKTepU-
CTUKH CIIy4alHBIX BEIWYMH. MaTeMaTH4eCKOe OXHUAAHHE, €€ CBOMCTBA.
Koaduruent koppensiuu, ero coiicrsa. OCHOBHBIC MOHITHS MaTeMa-
THUYECKOW CTAaTUCTHKU: BBHIOOPOYHASI COBOKYIHOCTbH, F'€HEPaIbHASI COBO-
KYIHOCTb, TIOBTOPHAsi BHIOOpKA, OECIOBTOpHAs BBIOOPKA, OTHOCHTENb-
HBII TIOKa3aTesb BEIOOpKH. OmmnbKa penpe3eHTaTHBHOCTH. [ eHepanbHas
CpeaHss, BEIOOPOYHAs CPEAHASA. Y CTOMYMBOCTH BBIOOPOUYHBIX CPEIHHX.
JloBepuTenpHbIe MHTEPBAIbl AJsl OLEHKH MAaTeMaTHYECKOI0 OXKHMIAHUS
HOpMalbHOTO pacnpeneneHus. OueHKa BepoATHOCTH (OMHOMHAILHOTO
pacnpeneneHus) IO OTHOCUTENbHOI yactoTe. CTaTuCTHYECKOe pacipe-
neneHue BoIOOPKU. [lonuron vacTot, rucrorpaMMa yactor. CTaTUCTUKA
Y U3MEpeHHs CIy4yaiHOro mpolecca, MpoBepKa U OLIEHKa B 3ajadax co
CIIy4alHBIMM IIpOLIECCAaMH Ha MpHUMEpe pelIeHus 3ajayd SKOJIOTHYecKon
3alIMTHl 0€300aCHOCTH M PUCKA

OcHoOBBI TEOpUH
BEPOATHOCTEN U
MaTeMaTH4eCKOoii
CTATHCTHKH
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5.3. [IpakTnyeckune 3aHATHS

Tabnuna 5
Ne
w/n Conepsxanue pa3jaesa AMCUHUIIUHBI
1 2
l-ii cemMmecTp
Jluneiinas anaredpa. Beraucienue onpeaenureneit 2-ro U 3-ro MopsiAKoB. PemieHne cucteM JTMHEHHBIX
1 ypaBHeHuil metonom Kpamepa. CrnoxeHue, BBIYUTaHHE MAaTpPUIl U YMHOXKEHHE MaTpPHUIBl Ha YHCIIO.
YMHOXeHue IByx Marpull. HaxoxxaeHue oOpatHOi MaTpulbl. Pelienne cucteM ypaBHEHUH MaTpHYHBIM
MerosioM. Metox ["aycca pemeHus cucteM JIMHEHHBIX YpaBHEHUI
DJieMeHThI BEKTOPHOM ajaredpsbl. Pemenrie 3a1a4 Ha HAXOXKJACHUE KOOPIUHATHONW QOPMBI 3alTUCH BEK-
o | TOPA, ero JUTHHBI. Brruncnenne ckanspHOTO MPOU3BEACHUS BEKTOPOB, ONPENEICHNE UX MEePIeHIUKYIISP-

HOCTHU. Brruucienue BCKTOPHOI'O U CMCHIAHHOTO IMPOU3BCIACHUSA BCKTOPOB. HpI/I.]'IO)KCHI/Ie BCKTOPHOI'O U
CMCIIaHHOI'O HpOI/I3BelleHI/H71 BCKTOPOB JJI1 pCIICHUA TCOMCTPUUCCKUX 3a/layd
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AnasmTHYeckas reomerpus. HaxoxneHue paccTosHUS MEXIy TOYKaMH. BbrunciieHne KOOpauHAT TOUKH,
JeJAIIeH 0TPe30K B JaHHOM OTHOIIeHHH. CoCcTaBlieHHe ypaBHEHHS NPsIMOi ¢ yriioBbIM Kodddunmentom. O6-
mee ypaBHeHue npsmoil. CocTaBleHHe ypaBHEHHS MPSIMOM, MPOXOIAIIEH depe3 AaHHYI0 TOUYKY B JAHHOM
HanpasieHud. HaxoxxaeHnue ypaBHEHUS MPsIMOM, MPOXOAILEH depe3 ABe 3aJlaHHbIe TOUKU. YpaBHEHHUE Mps-
Mol B oTpe3kax. CocTaBieHHE ypaBHEHHUS MPSIMOW, NMPOXOJLIEH Yepe3 JaHHYIO TOYKY MEpIeHIUKYISPHO
JAHHOMY BEKTOpPY. BbIuricieHre pacCTOSIHUS OT TOYKU A0 NPSMONA. YTOJ MEKAY MPSIMBIMU. Y CJIOBHS NIEPIICH-
JUKYJSIPHOCTH M MapajuieIbHOCTH NpsMbIX. KpuBble Broporo nopsaka. IlpuBeneHue ypaBHEHUI KPHUBBIX K
KaHOHMYECKOMY BHIY U UX nocTpoeHue. CocTaBiIeHNE YPaBHEHUS IJIOCKOCTH, IPOXOASILIEN Yepe3 NaHHYI0
TOYKY MEPHEHINKYISIPHO TaHHOMY BeKTopy. O0Iee ypaBHEHHE IDIOCKOCTH. Y paBHEHHE ITOCKOCTH B OT-
pe3kax. 3amauM Ha MOCTPOCHHE IUIOCKOCTH, BBHIYMCIIEHHWE PACCTOSHHUS OT JAHHOH TOYKH IO TUIOCKOCTH,
yria MeXIy IUIOCKOCTSIMM, Ha MCIOJIb30BAHHUE YCIOBHM MapalljielbHOCTH M MEePIEHAUKYISPHOCTH IIOC-
kocteil. CocTaBneHne ypaBHEHUH NMPSAMON B MPOCTPAHCTBE: KAHOHUYECKUX U MapaMeTpUUECKUX. Y paBHe-
HUA OpSIMON, NpOXOJAIIei yepe3 ABe 3aJaHHble TOUKU. HaxoxaeHue yria Mexxay OpsIMbIMH B IPOCTPAH-
cTBe. Perienue 3a1a4 Ha B3aUMHOE PacIoNIOXKEHUE NPAMOM U MIockocTH. Haxoxxaenue Touku nepeceue-
HUs IPSIMOM M IIJIOCKOCTH

BBenenne B MatemaTuueckuii ananu3. TexHuka BeUUCIeHHs npeaena GyHKIMA. MeToabl pacKphITHS
HeomnpeaeneHHocTel. [lepBrlit «3ameuaTenbHbI» Tpenen. CpaBHeHHEe 0€CKOHEYHO MabIX GyHKIHA. Bro-
poli «3aMeuatenbHBINY mpenen. MccnenoBanne QyHKINM Ha HENPEPHIBHOCTh. TOYKH pa3pbiBa, WX Kilac-
cuduKaus

JAudpdepenunanbrHoe ucuucaenue GyHkuuil oaHoii nepemMenHoil. HaxoxxneHue npou3BOAHBIX 31EMEH-
TapHBIX (HYHKIUH, UCTIONB3Ys NpaBuia AuddepeniupoBanms. JuddepeHmpoBanne CIOXHBIX (YHKIAHN.
HaxoxieHue mpou3BOIHBIX 3JIEMEHTAPHBIX (YHKIIUH, 3alaHHBIX HESBHO U NapaMmerpuuecku. Jduddepen-
uuan Gyakuun. Haxoxaenne npon3BoaHbIX U AuddepeHInaioB BEICIINX MOPSIIKOB. PackpeiTe Heomnpe-

0
JIEJIEHHOCTEN BHUIOB: r_6 ¢ momomp mpaBwia Jlomwurama. PackpeiTne HeompeneneHHOCTeH BHIOB

[ -T:04:0%0" . Uccnenosanue (YHKIIMHM C MTOMOIIBIO MPOU3BOHBIX: HAXOXKICHHE €€ IKCTPEMYMOB;
MHTEPBAIIOB MOHOTOHHOCTH; TOYEK Iepernda, WHTEPBAIOB BBIMYKIOCTH KM BOTHYTOCTH TrpaduKa;
HAMOOJIBIIETO W HAMMEHBIIETO 3HAUCHHH Ha 3aJaHHOM OTpe3Ke. ACHMITOTHI rpaduka ¢pyukinu. [TomHoe
HcCcieIoBanne PYHKIMK U TOCTPOeHHE €€ rpaduka

2-ii cemMmecTDp

JuddepenuuanbHoe ncunciaenne GyHKUUNA HECKOJIBKUX NMepeMeHHbIX. O0JIacTh onpenesieH s, TUHUHA
ypOBHsI (DYHKIIMU JBYX MepeMeHHbIX. HaxokaeHue YacTHRIX MPOHM3BOAHBIX M MOJHOTO AuddepeHimana
(GYyHKIMU ABYX NepeMeHHbIX. MccnenoBanne QyHKIMM IBYX NMEPEMEHHBIX Ha IKCTpemyM. HaxoxkneHue
HanOOJIBILIET0 ¥ HAMMEHBIIETo 3HaYeHUH (PYHKIMHU B 3aMKHYTOH oOnactu. HaxoxeHne npon3BoIHON 1O
HalpaBJICHUIO U TPaJIUeHTa

HNHTerpaibHoe ucyucjieHue (QyHKUUII OJHON mnepeMeHHO#. HernocpencTBeHHOE HMHTErpUpOBaHUE
¢ynkuunii. UaterpupoBanne GpyHKImid nmoaBeaeHueM noj 3Hak auddepennmana. Marerpupoanue (QyHK-
LU METOZOM 3aMeHbI epeMeHHoi. MaTerpupoBanue no yactsM. KoMruiekcHble urcna u GpopMsl uX 3a-
nucu. Pa3nokeHne MHOrOWIEHA Ha JMHEMHBIE U KBaIpaTHbIE MHOXKUTENU. VIHTErpupoBaHye IpOCTEHIINX
npobeii. HTerpupoBaHue paloHaIbHBIX APOOCH METOAO0M pa3jioKeHHs Ha mpocrteiime apoou. MHre-
IpUPOBaHKE TPUTOHOMETPUUECKUX (YHKLMWH, YHUBEpcalbHas MOJCTaHOBKa. MHTerpupoBaHue mpocTei-
LIMX UPPAHOHATIBHBIX (yHKUMI. BeruncieHne onpenenéHHOro HHTErpaita ¢ nomompo Gopmyssl Hero-
ToHa-JIelOHuIa. 3aMeHa TepeMeHHON B ompenenéHHOM HHTerpane. VHTerpupoBaHHME TO YacTAM s
onpenenéHHoro uHrerpana. llpunoxenus onpeaen€éHHOrO MHTErpana: BBIUMCIECHUE IUIOMEAAEH IUIOCKUX
¢uryp, ATUHBI IyTW KpUBOH, 00beMoB Tesl. HecoOcTBeHHBIE MHTErpasibl. Brrunciienne uaTerpaios ¢ Oec-
KOHEUHBIMH ITpeJieNlaMH UHTETprpoBanus. VIHTerpupoBaHue HeorpaHMYSHHBIX QYHKIHN

KparHble 1 KpUBOJIMHEHHbIC HHTEIrPasbl. BeuucieHre ABONHBIX MHTEIPAIOB CBEIEHUEM K ITOBTOPHOMY.
W3menenne nopsiika MHTErpHpOBaHys. BbIunicieHne TpOMHBIX MHTErpajioB. 3aMEHA TIEPEMEHHBIX B KPaTHBIX
MHTErpaiax. BerncieHne KpuBOJMHEHHBIX HHTEIPATIOB




3-ii ceMmecTp

Juddepenuuanbubie ypaBHeHus. Pemenne auddepeHanbHpIX ypaBHEHUH € pa3IeNsIOIMUMUCS T1e-
PEMEHHBIMU, OJHOPOJHBIX M JIMHCHHBIX ypaBHeHUH 1-ro mopsaka. Pemienue auddepeHmanbHbix ypas-
HEHUI BTOPOTO MOPSJIKA, JOIMYCKAIOIIMX TOHWKCHHUE MOpsIKa. PereHre TMHEWHBIX 0JTHOPOIHBIX qudde-
PEHIIMATBFHBIX YPaBHEHUH C MOCTOSHHBIMU K03 dunmenTamu. Penrenne TMHEHHBIX HEOTHOPOIHBIX TH(-
(hepeHIMANBHBIX YPAaBHEHHUH ¢ TOCTOSIHHBIMHU KO3((OUITUESHTAMH C TIPABOM YaCThIO CIICIIUAILHOTO BHJIA
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YucoBble 1 GyHKIMOHAJbHBIE PAabl. Unciosble psaabl. OnpeaeneHne CX0UMOCTH 0 OMPEAeIeHUIO.
HeoOxomumoe yciioBue CXOAMMOCTH YHCIIOBOTO psiaa. McciaenoBaHue Ha CXOAMMOCTh 3HAKOMIOJIOKUTEIb-
HBIX YHCJIOBBIX PSIOB IO JTOCTATOYHBIM INpH3HaKaM: cpaBHeHus, [amambepa u Komm. HccrienoBanne Ha
CXOAMMOCTh 3HAKOUEPEIyIOINXCs pAaoB o nmpu3Haky JleitOnuma. Onpenenenne aGCOTOTHONW U yCIIOB-
HOM CXOIMMOCTH 3HAKOIIEPEMEHHBIX psiaoB. O0muit mpusHak cxomumoctu. CTeneHHbie psiubl. Haxoxme-
HHUE WHTEpBaja U paauyca cxonumoctu. O0macTh cxonuMoctu. Paznoxkenne GyHkuil B psaasl Teinopa u
Makiopena
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OcHOBBI TeopuH BEPOSATHOCTEH U MaTeMaTH4YeCcKOi cTaTucTHKH. [IpaBria KOMOMHATOPUKH: TIPABHUIIO
CYMMBI, MIPaBWIO MpOU3BeAeHUs. BrluncieHne nepecTaHoBOK, pa3MelleHui, couetanuil. Kinaccuueckoe
orpenesieHue BeposiTHOCTU. HaxoxkieHne BEpOsITHOCTH CyMMBI COBMECTHBIX M HECOBMECTHBIX COOBITHH.
Brruncnenne BepOsSTHOCTH MPOU3BEACHNS 3aBUCHMBIX M HE3aBUCUMBIX COOBITHI. DopMyIna momHo# Bepo-
stHocTu. @opmyna baiieca. [ToBropHbie ucnbitanud. @opmyna bepnynnu. HauBeposTtHeiiliee ynciio no-
SIBJIEHUSA COOBITHSL. HaXO)KIlCHI/Ie BCPOATHOCTHU IMOABIICHUA COOBITHS K pas B N HE3aBUCHUMBIX UCIIBITAHUIX

110 JIOKaJIbHOM TeopeMe Jlaruaca. Haxox/IeHHe BEPOATHOCTH TOSIBICHUs COOBITHS He MeHee K, pa3s u He

Gonee K, pas B N HE3aBUCHUMBIX HCIBITAHUSIX 10 HHTErpaibHOil Teopeme Jlamtaca. Pacipenenenue ITyac-

cona. CnyuaiiHas BennuuHa. CocCTaBieHUE psAa PACIPENCICHHS] AUCKPETHOM CIy4yalHOM BEIMYMHBIL.
Haxoxnenne QyHKIMM pacmpefenieHuss MO PAAy pacupeAeicHUs AUCKPETHOW CIy4YalHOW BEIMYHHBL.
[InotHoCcTh pacnpenenenus. Pemienue 3anau HaX0KIEHUSI BEPOATHOCTEN C MCMHOIb30BAHUEM BaXKHEHIINX
pacmpeneNnieHi IUCKPETHBIX M HENPEepPBIBHBIX CIyYalHBIX BEIUYMH: OMHOMMAIBHOTO, paclpelesieHHs
[lyaccona, reoMeTpu4ecKoro, paBHOMEpPHOT0, HOPMAJIBHOTO, TOKa3aTeIbHOr0. BhIUMCIeHHe YHMCIOBBIX
XapaKTCPpUCTUK CHy‘I&ﬁHbIX BCJIMYUH. MAaTEMaTHYCCKOIr0 OXHWIAHUS, JUCTIEPCUUN CPEIHETO KBaJapaThu4ie-
ckoro otkinoHeHus. Koadduument koppemsiunu. IlocTtpoeHrne cTaTHCTHYECKOTO pacHpeneIeHus clyJai-
HOW BEJIMYMHBI, TIOJTUTOHA YaCTOT IO BRIOOpKE ee 3HaueHwuid. Omubka pernpe3eHTaTuBHOCTH. Haxoxnenue
TeHEpaJIbHON W BHIOOPOYHOHN cpellHel. Y CTOWYMBOCTh BHIOOPOUHBIX CpeAHUX. HaxoxieHune AoBepUTEIh-
HBIX UHTEPBAJIOB JUISl OLICHKH MaTEMATUYECKOIO OXKHUIAaHUS HOPMAIBHOTO pachpeneneHus. OLeHka Bepo-
SATHOCTH (OMHOMHUAJIFHOTO pacrpe/iesIeHus]) IO OTHOCUTEIbHOM 4acToTe

6. CamocrosiTesibHasi padoTa CTy1eHTOB
IlepBb1ii cemecTp

BOl'lpOCl)I AJIsl CAMOCTOATEC/ILHOIO H3YYCHUA

1. Teopema Kponekepa-Kanemnmu. OnHopoaHble CUCTEMBI JTUHEHHBIX anreOpanyeckux ypaBHe-
Huil. Meron Xopnana-TI'aycca pelieHus cucteM JIMHEHHBIX anredpanyecKux ypaBHEHUH.

2. [lonaTne NMHEHHON 3aBHCUMOCTH BEKTOpOB. JIMHEWHas 3aBHCHMOCTh BEKTOPOB Ha TUIOCKO-
ctu. basuc Ha mockocTy.

3. [ToBepxHOCTH BTOPOTO MOPSAKA U UX KAHOHUYECKHE YPABHEHUSI: DJUIUIICOUIBI, TUTIEPOOTION-
JIbI, TIApA0OTIOUABI, ITUIMHAPHI 2-TO MOPSAKA; KOHYC 2-T0 MOPSAKA.

4. Yucnossle nocneaoBaTensHoCTH. [Ipenen yncaoBoil nocnenoBaTeIbHOCTH.
5. Jlorapupmuyeckoe nuddepeHrpoBaHue QyHKIHUM.

6. Ilpumenenue nonHoro auddepeHimana K npruOIKEHHBIM BEIYUCICHUSM.
9




Oo0pa3en 3a1aHus JJIsl CAMOCTOATEIbHOI PadoThI
. 3 - -1 -3 4
1. Haiitu npousBenenne A-B u B- A marpun A= , B= )
2 1 o 1 2

2%, + X, +3X, =4,
2. Pemmuts cucreMy TMHEHHBIX alreOpanyeckuX ypaBHEHUH X, + 2X, + X, =4,
3%, +4X, +%,=0
a) metogom Kpamepa,
0) meromom ["aycca,
8) MAaTPUYHBIM METOJIOM.

3. Jansr getnipe Touku: A(3;2;1), B(2,—-10), C(4;0;,—-5), D(-12;3). Haiitu, mpuMeHssi BEKTOPHYIO
anredpy:

a) yron ABC,

0) Tiommane Tpeyronbanka ABC;

8) 00béM nupamusl ABCD.

4. Ha mockoctu Oxy nmansl Tpu Touku A(1;1), B(-1;3), C(-5; 0). Haiitu:
a) YpaBHeHHe cTOpoHbI AB Tpeyronbauka ABC;
0) YpaBHeHHE CpeaHel JIMHIK TpeyroabHuka ABC, mapamiebHol cTopoHe AB;
g) Llentp macc Tpeyronbuuka ABC;
2) Yron BAC;
0) YpaBHEHHE BBICOTHI, ONMYIICHHOW U3 BepIuHbI C;
e) Paccrosiaue ot Touku C 10 ipsimoii AB.

5. [IpuBecTy K KAHOHUYECKOMY BUAY YPAaBHEHUSI KPUBBIX U MIOCTPOUTH HX:

a) 3x* +2y° +6x+4y—-1=0; 6) 9x* —4y* +18x+8y—-31=0; 6) 3x* —6x+y+5=0.

6. Jlana mupamuga ABCD. A(3;2;1), B(2;-1;0), C(4;0;-5), D(-1;2;-4).Hamucats:
a) YpaBHeHHe IpIMOit AB;
0) YpaBuenue miockocta ABC;
) Haiitu paccrostaue ot Bepurabl D o rpanu ABC;
2) Haiitu mpoekuuro Touku D Ha mmockoctu ABC;
0) Haiitu yron mexny rpansio ABC u pedpom 4D.

2

. . x> +3x-5
7. Haiitu cnenyromue npenensr: a) lim X

X im S im 3 :
o 1x?43x 42" ow Ox+7 T o0 By —Brx’

2 4x
2) lim—>X—: 9) Iim(gXHj .
x>0]1—COS6X x>o\ 3X+5
Bropoii cemecTp

BOHpOCbI IS CAMOCTOATECIIBHOIO H3YUYCHUA

1. HauGonbiiee 1 HauMeHbIIee 3Ha4eHUs! (PYHKIUH JIBYX MEPEMEHHBIX B 3aMKHYTOH 00JIacTH.

2. KacarenpHas IMI0CKOCTh U HOPMAJTh K IOBEPXHOCTH.
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3. Meros HaMMEHBIIMX KBAaIPATOB JUIsl 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX.
4. IIpuOnm>KxeHHbIE BBIYMCIEHUE OIIPEIEICHHBIX MHTEIPAJIOB.

5. [IpunosxeHus: KpaTHBIX ¥ KPUBOJIMHEUHBIX HHTETPAJIOB.

O0pazen 3agaHus AJ151 CAMOCTOSITEIbHON PadoThI

|. HaliTu Heonpeae/JleHHbI HHTErpaJ:

2x -3 e*dx
1. UaTerpupoBanue nMoABeIcHHEM 101 3HaK AU depeHiuana; a) Ide; 2) I R
X"+ +e

In x
2. VIlHTerpupoBaHme Mo YacTsIM: J.—de .
X

Ax+B Ax+B | 3x+1
3. UHTerpupoBanue GpyHKIMN BUIA [ax +bx+C 1 ax’ +bx+c I x2_92%+5 dx

X3 +2x% +10x
(x+1)*(x? - x+1)

VXx-=1
dx

X
5. UHTerpupoBaHue UPPAIMOHATBHBIX (DYHKIINI: I .
4(x=1)° +4x-1

dx

4. laTerpupoBaHie panuoOHAIbHBIX ()YHKITHIA: I

.. 4 X
6. laTerpupoBaHme TPUTOHOMETPUIECKUX (PYHKITUI: Jcos de .
I1. HaiiTu onpeae/ieHHbI HHTErpaJ:

9 £3_f
Vx -1
1. Henocpencteennoe npumenenue Gopmyinsl Herotona — Jlelioauna: J ——dx.
X
4

1 Zd
2. 3amMeHa IepeMeHHOM: J‘L
0y (2-x%)°

. 1
3. BeraucnuTh miomaas GUrypsl, OorpaHHuYeHHON TUHUSIMA: Y = 3 X*—2x+4;, y=10-X.

I11. HaiiTn HecoOCTBeHHBbII HHTErpaJ:
0
1. MaTerpanbl ¢ 06CKOHEUHBIMU TIPEICTIaMU: _[
1

1+ X
2

dx

2
dx
2. VIaTerpaiibl ¢ HEOrpaHUYEHHBIMH MTOJIBIHTETPAIbHBIMU (DYHKIUSMU: J.—z
0 V4—X
Tpernii cemecTp

BOl'lpOCbI IJISA CAMOCTOATEC/IbHOI0 U3YUCHHU S

1. Cucremsl nuddepennmanbubix ypaBHeHuil. Hopmanbehas cucrema. Pemenue cucrem audde-
PEHIMAIIBHBIX YPaBHEHUI METOAOM UCKIHOYEHHH.

2. Psanp1 @ypre. Paznoxenue B psag Oypbe 2n-niepuoandeckux QyHKITHi.
11



3. Paznoxenue B psan Oypbe YETHBIX U HEUETHBIX (YHKITHI.
4. Paznoxenue B psag Pypbe QyHKIHIA TPOU3BOJIILHOTO MIEPUO/IA.
5. HopmupoBanHas ciydaiiHas BeTu4rHa 3aKOH OOJIBIINX YHCET.

6. Teopembr UeObimeBa, bepuymnu, Mapkosa, [lyaccona. Marterpanshas teopema MyaBpa —
Jlarmaca

O0pasen 3agaHus 1151 CAMOCTOSITEILHON PadoThI

I.  Haiitu oO6mmii naTerpas nud@epeHnnaIbHOT0 YpaBHEHUS:
1) 4xdx —3ydy = 3x’ydy — 2xy“dx ;
2

2) y':y—2+4l+2;

X X
3) xy’dx+y(x* +y*)dy =0;
4) y" =¥ +x%;
5) y"cosx+y'sinx=3ctgx;
6) y"+2y' +5y=10cosx.

1.  Haiitu pemenue 3agaun Komm:

D) y-L=x", y)=0;
2) yY'+1=0, y@O=-1, y@=-1;

n 1 !
3)y+y=ﬁ, y(0)=1 y'(0)=0.

I1l.  Pemuts cuctemy nuddepeHnuanbHbIX ypaBHEHHH:

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSITeIbHOI PadoThI CTY/IEHTOB

1. Jauko II. E., Tlono A. I'., KoxxeBaukosa T. f. Breiciias MaTeMaTrka B yrpaxXHEHUSAX U 3a-
nmadax: Yueb. mocobue s By30B. — M.: OO0 «M3parensctBo ACT»: OO0, 2000. «13na-
TensCTBO «Mup u obpazoBanue», 2014.

2. I'mypman B. E. Teopus BeposTHOCTEH U MaremaTuyeckasi CTaTUCTHKA. — M.: Boicmas miko-
na, 2003.

3. Jamaesa JLII., Maramesa X.[1. JIuneiinas anrebpa. YuebHoe mocoOue Mo U3Y4CHHUIO pa3-
nena- ['posnsrit, UL TTHTY, 2013.

4. MaromaeBa M. A., HUcaesa JI. M. [Ipaktuxym no Beicieit maremaTuke. Yacts — 1, 2. Yueb-

HO-METOJUYECKOE MOCOOHE ISl CTY/ICHTOB YKOHOMHYECKUX CIEeIUATbHOCTEH. — ['pO3HBI,

2014.

Maramesa X. I1. luckpetHas MmaremaTka. YuebHoe nocodue. — I'po3nsiii, 2014.

CanpoB A. A. Kpatkuii kypc Beicueit Mmatematuku. — ['posnsiit, UTIL ITTHTY, 2014.

7. Tlucemennsiii . T. KoHcniekT neknuii mo Beicmield MatemaTuke. [lomHbii kypc. — M.: Beic-
mras 1mkoJia, 2013.

o o

12



7. OneHOYHBIE CPEICTBA

Bomnpocsl kK py0e:KkHbIM aTTeCTAIUAM
IlepBblii cemecTp
Bomnpocekl k nepBoii pyoexHoil aTTecTanumn

1. Onpenenurenu 2-ro u 3-ro NopsKka, UX CBONCTBA.

2. CucreMbl TUHEHHBIX anreOpanyeckux ypaBHeHui. [Ipasmino Kpamepa.

3. Matpuna u neiictBust Haj HUIMH. MaTpu4Has 3aMuch U MaTPUYHOE PEIICHHE CUCTEM ypaBHe-
HUU.

4. Metop "aycca pemeHusi CHCTEM JIMHEWHBIX YPaBHEHUM.

5. OCHOBHBIE MOHATHSL O BEKTOPAX, IPOEKIU BEKTOPA Ha OCh, HAIPABJISIFOINE KOCUHYCHI.

6. CxasipHO€ IPOM3BEIEHUE BEKTOPOB, €0 CBOMCTBA U MIPUIIOKECHHUS.

7. BekTopHOE IIpOou3BE/IeHNE BEKTOPOB, €TI0 CBOMCTBA U MPUIIOKEHUS.

8. CmemanHOe MpOU3BeIeHNE BEKTOPOB, €r0 CBOWCTBA U MIPUIIOKCHHUS.

9. Ilpsimast Ha TUTOCKOCTH. PaznuuHble BUABI YpaBHEHHHA MPSIMOI Ha TNIOCKOCTH.

10. Yron mexay npsMbIMH. Y CIOBHS TEPHIEHINKYISIPHOCTH M MapaJUICIbHOCTH MPSMBIX. Pac-
CTOSIHME OT TOYKH JI0 NPSIMOM.

11. KaHoHMueckue ypaBHEHMs KPUBBIX BTOPOI'O HOpsKA: OKPYXKHOCTH, 3JUIMIICA, THIIEPOOIIHI,
napaboJIbl.

12. YpaBHeHMs IUIOCKOCTH U NPSAMON B MPOCTPAHCTBE. YTOJI MEXIY HPSAMBIMU. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBHIO. TOYKa nepecedyeHus NpsIMOU U IIJIOCKOCTH.

13. Ilpenen GpyHKIMU B TOUKE U Ha O€CKOHEUHOCTH. OTHOCTOPOHHHE MPEIEIBI.

14. beckoneuno OosnbInas 1 0eCKOHEUHO Matasi GyHKIIUU U CBSI3b MEKy HUMH.

O0pasen OnJiera K nepBoil py0e:KHOI aTTecTaluu

X, —3X, +3X%; =9,
1. Pemnts cucteMy TMHEHHBIX alreOpanyeckux ypaBHEHUI | 4X +2X, —X; =—8,
X + 2%, =-3.

2. JlaHBI BEKTOPBI: I61{3;2;8},IIJ{S;7;2},2:{5;3;9}. Haiiru: a) él-E); 6) :’;lxi); 8) :Eli)lc )

3. BerauciuTh 006EM MUPaMUIbI, BEPIIHHBI KOTOPO# HaxomaTcs B Toukax A(2;-1;1), B(5;5;4),
C(3;2;-1), D(4;1;3).

4. Tausl Toukn Ha mockoctd A(L 3), B(5; 6). CocraButh 00liee ypaBHEHUE TIPSIMOM, TIPOXOIs-

ieii yepes ToUku A U B U ypaBHEHUE MPSIMOU C YTIOBBIM KOA((HUIIUEHTOM.

5. HaiiTu ypaBHEHUE IJIOCKOCTH, MPOXOJIAIIEH uepe3 TpH 3ananubie Touku A(2;-1;1), B(5;5;4),

C(3;2;-1).

Bonpoch! ko BTOpO#i pyOe:kHOM aTTecTANMU
0 0

1. OcHoBHbIe TeopeMbl 0 Ipeaenax. PackpbITie HeonpeaeneHHOCTeH Buaa 0 u | — | Ilepssiit
[00)

U BTOPOI 3aMeyaTeIbHbIE PEIebl.
2. CpaBHeHHME OECKOHEUYHO MaIbIX. DKBHUBAJIECHTHbIE OSCKOHEYHO Maible. 3aMeHa OECKOHEYHO
MaJIbIX 9KBUBAJICHTHBIMH TP BBIUMCIIEHUH MIPEJIEIIOB.
3. HenpepriBHOCTH (hyHKIMH B TOUKE. TOUYKHM pa3pbiBa GYHKINUU U UX KJIACCH(DHUKAIINS.
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4. TlpousBoaHast GyHKIIMU, €€ TEOMETPUUECKUN M MeXxaHu4eckui cMmbici. [IpaBmna nuddepen-
UPOBaHUA ()YHKIIUH.

5. Iuddepennmponanue cioxuoi Gpynkmun. [IponsBonnsie GyHKIUH, 3aJaHHBIX HESIBHO U Ta-
paMeTpUYECKH.

6. [Ipon3BOIHBIC BHICIINUX MOPSIKOB

7. Nudbdepenunan GyHKIHN U €70 T€OMETPHUIESCKUN CMBICIL.

8. uddepeHnmanbl BHICIIUX MOPSIKOB.

9. OcHoBHBIE TeopeMbl 0 nuddeperupyembix Gynkusax: @epma, Pomst, Jlarpanxka, Koy,
10. TIpaBuina JlonuTas pacKphITHS HEOTPEACICHHOCTEH.

11. Touku skcTpemyma ¢pyHkiuu. HeoOxoaumoe n JOCTaTOYHOE YCIOBHSI CYILIECTBOBAHUS JKC-
Tpemyma. Hanbompiiee n HauMeHblee 3Ha4eHUsT GYyHKINH, TUPPEpEeHITIPYyEMOii Ha OTPE3Ke.

12. UccnenoBanue BRITYKIOCTH (GyHKIUHU. Touku repernba rpaduka GyHKIUH.
13. AcumritoTsl rpaduka GyHKINU.

14. O6mas cxema uccienoBanus GYHKIUU U TOCTpoeHHs e€ rpaduka.

OO0pa3sen OmiieTa KO BTOPOi py0eskHOI aTTecTaluu

2 3
1. Haiiti npenensr: a) limX_=/x+12 : im2X_ +5x+1

x>3 X2 4 x—12 x>0 X%+ X+10

. . . . 1 4
2. Haittu mpousBojnble (GYHKUMH OJHON TepeMeHHOH: a) Y= 6x°+ 9Yx* + =- 9

3
x* 3y
X +5.
3x+8’
3. Haiitu npenenbl pyHKIMA, TOJB3YSACH IPABHIIOM Jlomuraris:

7x°- 2x%+ 4x . ef- e’
; 0) lim————.
x®0 n (1+ x)

6) y:(5x3—2)4; B) y=x"-arcsinx; r) y= n) y=3tg*x.

D 25

x+1
x> —4

4. UccnenoBaTh HA MOHOTOHHOCTB U 3KCTpeMyMbl pyHKIuI0 f(X)=

2X+1

X2

5. Haittu acumntoTsl rpaduka GQyHKIUU Y =

Bropoii cemecTp
Bomnpocekl k nepBoii pyoexHoil aTrecTalumn

1. ®yHKIHUM HECKONBKUX TIepeMeHHbIX. O0nacTh onpeneneHus. JIMHUN ypOBHSI.

2. [Ipenen v HEMPEePBIBHOCTH (YHKITUH HECKOJIBKUX MTEPEMEHHBIX.

3. YacTHbI€ TPOU3BO/IHBIEC TIEPBOTO U BTOPOTO MOPSAKOB (PYHKIIMH JBYX MEPEMEHHBIX.

4. Tonuerii muddepeHIran 1 ero UCIoIb30BaHKUE B MPUOIUKCHHBIX BhIYUCICHUIX. FIHBapHaHT-
HOCTB (hopMBI TTOJTHOTO TudepeHmana.
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5. KacarenbHas INIOCKOCTh M HOpMaJIb K IOBEPXHOCTH.

6. YacTHble IPOM3BOIHBIC U MOJIHBIE AU (epeHIInanbl BHICIIUX MOPSAKOB.

7. HesBuble pyHKIMH U uX auddepeHnmupoBaHue.

8. IlpousBogHast 10 HANPaBJICHUIO. | 'paIueHT.

9. DkcTpeMyM (YHKIMU ABYX NepeMeHHbIX. Heo0X0oanMBbIe U TOCTaTOYHBIE YCIOBHSI CYIIECTBO-
BaHUS SKCTpEMyMa.

10. INonsiTre mepBooOpazHoii. HeonpeaenéHuplii MHTErpaj ¥ ero cBoicTBa. Tabnuiia Heonpee-
JEHHBIX UHTETPaJIOB.

11. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEACTBEHHOE UHTEIPUPOBaHHUE, METOL UHTEIPU-
pOBaHUs MOABEICHHEM O] 3HaK Iu(depeHIana, MeTo/] 3aMEeHbI IepeMeHHON

12. MaTerpupoBaHue Mo 4acTsAM B HEONPEAEIEHHOM HHTETpaje.

13. Tumsl npocTedmmx Apodei n X HHTErPUPOBAHHE.

14. UnTerpupoBanue palMoOHaIbHBIX IpO0OE METOIOM pa3iloKEeHUs Ha IpocTeiine Apoou.

OOpa3sen Ouitera k nepBoi py0exKHOM aTTeCTAUU

1. HaifTit ¥ IOCTPOHTH 06IACT OMpeeneHns GyHKIHH Z = /9 — X% —y? .

2 2
2. Haiiti mpenen GyHKITUH IBYX MTEPEMEHHBIX Iimﬂ

X—2 —
yzlx 2y

o X
3. Haiitu Bce 9acTHBIC TPOU3BOAHBIE BTOPOTO Topsiika GyHkmu: a) Z=——-—; 6) Z=log, Y.
X+y

4. Tanw pynkums z = X° +3y° —xy, Touka A(L;1) u BexTOp a={-5;12}. Haiitu: a) grad z(A);
0) IPOU3BOIHYIO B TOUKE A TIO HATIPABJICHUIO a.

5. BeraucnuTh HeonpeaenéHHbIC HHTETPAIBL: @) j 6e* +8sin x+§—L .dx;

16—x°
0) jcos(3x+5)-dx; 8) I(2x+5)-cosxdx.

Bonpocel k0 BTOpO#i py0e:KHOM aTTeCTANMH

. UaTerpupoBanue npocTelmx nppaluoHaIbHBIX (YHKITUH.

. UaTerpupoBanue TpUroHOMETPUUECKUX (YHKIUH.

. OnpeeieHHbIN UHTETpajl, OCHOBHBIE TOHATHS U €ro CBOMCTBA.

. MeTo1bl BBIYMCIIEHUS ONPEICICHHOTO UHTErpaa.

. [IpriioxkeHust onpeeIeHHOTO NHTErpaa.

. HecoOcTBeHHBII HHTErpas MepBOro pojia, ero CBOWCTBA U BBIYUCIICHHUE.
. HecoOcTBeHHBII HHTErpaia BTOPOTO pOja, €ro CBOMCTBA U BBIUMCIICHHE.
. JIBOWMHOW MHTErpaJl, OCHOBHBIE MTOHATHS, M0 CBOMCTBA U BBIYUCIICHUE.

. TpoitHO¥M MHTErpan, OCHOBHBIE ITOHATHS, €O CBOWCTBA U BBIYUCIICHUE.
10. 3ameHa nepeMeHHbBIX B KPaTHBIX HHTETpasiax.

O 00 1O Ui & W N B

11. KpuBonuHelHbIe MHTErpaibl IEPBOrO POJa, UX CBOWCTBA U BBIUUCIICHHUE.
12. KpuBoJMHEHHBIE HHTETPAITBI BTOPOTO POAA, X CBOWCTBA M BEIYMCIICHUE.

15



Oo0pa3sen OusteTa KO BTOPOi py0e:KHOM aTTecTaAllMU

1. BeraucnuTh HeONpeaeNeHHbIi HHTErpall: @) T ——F— ; 0) T Sin3xcos xdx.

1+ «/x+

2. BerurciauTh onpeneaéHHble HHTErPajibl: ) I (BX -1+ \/_)dx 0) Idx

3. BeruucnuTh 1BOMHOI uHTErpan no oosnactu D, orpaHnueHHON yKa3aHHBIMU JIMHUSIMH:

ﬂxzydxdy, D:y=2-X, y=x, x>0.
D
4. BBIYHCITUTH KPUBOJIMHEHHBIM HHTETPaj BTOPOro poja J. xydx+x2dy, rae L — qyra mapa6oist

y =X, coemunsirontas toukn A(LL) u B(2;4) .

Tpernii cemecTp
Bomnpocsl k nepBoii py0e:kHOM aTTecTallun

1. {uddepennmanbubie ypaBHeHHs: onpeneienue, nopsanok Y, pemenne Y.

2. luddepennmanbHoe ypaBHeHHE 1-T0 MopsaKa: onpeaesieHue; ooliee 1 YaCTHOE PeIeHHs.

3. 1Y ¢ pa3aenstomuMucs NepeMEeHHbIMU: OIIPEIeJIEHUE U TIOPSI0K PELICHUs.

4. Onnopoaubie 1Y 1-ro mopska: onpeaeneHue u mopsaoK peiieHus.

5. JIuneiinbie /1Y 1-ro nopsaka: onpeaeneHue U MOpAI10K peLeHus.

6. [Ipocreiimme ypaBHEHUS] BTOPOTO MOPSIKA, TOITYCKAIOIINE TTOHMKEHUE MTOPSIIKA.

7. Jlunelinpie OMHOPOHBIE U HeoaHOopoaHble Y 2-ro mopsaka: TeopeMa O CTPYKType ero pe-
HICHHUS.

8. JIuneitnsle onHOpoaHble Y 2-ro mopsiaka ¢ MOCTOSHHBIMU KOX(pQHUIHMEHTaMU. XapaKTepu-
CTMUYECKOE YpaBHEHHUE U CTPYKTYypa OOIIEero pereHus.

9. Jluneitnble HeoaHOpoAHBIE /1Y 2-TO MOpsiKa ¢ MOCTOSIHHBIMH KO3((UIIMEHTaMH CO CHElH-
aJIbHOM NPAaBOU YaCTBIO.

10. Yucnossie psaapl. Cymma psiga. CXOAUMOCTB psizia.

11. Heobxonumoe ycioBue cXoauMocTH psjaa. OCHOBHBIE CBOMCTBA CXOASIIUXCS PSAIOB.

12. JlocraToyHble MPU3HAKU CXOTUMOCTH 3HAKOIIOJIOKHUTEIHHBIX PSIIOB.

OO0pa3zen OuleTa K nepBoii pydexkHOH aTTecTAlMU

1. Pemuts nuddepenimanbrple ypaBHEHHS: a) ¢ pa3aeNsIOIIUMUCS TepeMEHHBIMU, 0) OAHOPOI-
HOE, B) JIMHEWHOE nepBoro TOpszIKa, T) JOMycKalollee MOHIKEHHe mopsaaka: a) 1+Yy%=Xxyy';

3

0) xy'= yIn ; B) Y — 2X°; 1) y"—%y':xe".

arctgn
2. I/ICCJ'ICI[OBE[TB Ha CXOIUMOCTH pAdbl: a y .
pu: o) ki 0) 30 g AU

Bonpochbl k0 BTOpO#i py0e:kHOI aTTecTAlMU

1. 3naxouepenytommuecs paasl. [Ipuznak JIeHOHMIIA CXOTUMOCTH 3HAKOYEPELYIOIUXCS PSIJIOB.
2. Ilonstue o pyHkIHOHATBEHOM psizie. CteneHHble psaabl. IHTepBai U paguyc CXOIUMOCTH.
3. AuddepenumpoBanre 1 HHTETPUPOBAHHUE CTETIEHHBIX PSIOB.
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4. ®opmynsl Maknopena u Teinopa. Paznoxenue GyHKIIUA B CTETICHHOM PSI.

5. Knaccudukaius coObITHN: JOCTOBEPHBIC, HEBO3MOXKHEIE, CITyJailHbIE COOBITHSI.

6. Kimaccuueckoe orpeieieHue BepOsSTHOCTH COOBITHS; €r0 CBOMCTBA.

7. AnreGpa coObITHIA. Y CcoBHAsE BEpOSTHOCTD. [Ipon3Beaenne u cyMMa COOBITHIA.

8. ®opmyna nosHoM BepositHOCTH. Popmyisl baiieca.

9. Cxema MOBTOPHBIX HE3aBUCUMBIX HcTibITaHui. Dopmyibl bepayinu, Jlamnaca u [Tyaccona.
10. Cnyyaitasie BenmunHbl: auckpeTHbie (JICB) u nenpeprsiBabie (HCB). UucnoBeie xapaktepu-
CTHKU CIIy4alHbIX BEJTUYHH.

11 bunomuanwsHoe pacnpezaenenne [CB.

12. ®ynkuus pacnpeaenaeHus U MI0THOCTH BepostHocTeir HCB.

13. HopmansHoe pacnpeneneaue HCB.

OO0pa3zen Ous1eTa KO BTOpPOi pyOe:kHOil aTTecTanus

-1
y 2 (-1)""n
1. ViccnenoBath Ha aOCONIOTHYIO, YCIOBHYIO CXOJMMOCTb 3HAKOYEPEAYIOMIUICS P Z% :
n=2

I X n
2. Haiitu 00s1acTh CXOAUMOCTH CTENIEHHOTIO psijia € —

-1 N2

n=1

3. B xop3uHe 4 KpacHbIX 1 3 CHHHX 1mapa. M3 Kop3uHbI mociea0BaTeIbHO OepyT MIaphI 0 MOSIB-
nenus kpacHoro. CocraBbre 3akoH pacnpeneneHuss [JCB X - ducna u3BIEYEHHBIX IIAPOB.
Haiinure M(X), D(X), (X).

4. BeposATHOCTh HACTYIUIEHHsI cOObITHS A B KaxaoM u3 900 He3aBUCHMBIX MCHBITAHUN paBHA
0,9. Haiitu BepoATHOCTH TOTO, uTO coObITHE A mosiBUTCS He MeHee 801 u He 6onee 828 pas.

5. lan psan pacnpenenenus JICB X:

X 2 3 6 8

D 0,1 0,2 0,3 0,4

Haiitu urciossie xapaktepuctuku: M(X), D(X), a(X).

Bomnpocs! kK 3k3aMeHaM ¢ 00pa3uaMy IK3aMEHALMOHHBIX OMJIETOB
IlepBblii cemecTp

TeopeTuquKne BOIIPOCHI, BLIHOCUMbBIC HA IK3aMCH

1. Ompenenurenu 2-ro u 3-ro NOpPsIIKA, UX CBOWCTBA.

2. CrucreMbl TUHEHHBIX alreOpandeckux ypaBHeHui. [Tpasmio Kpamepa.

3. Matpuna u neiictBust Haj HUIMH. MaTpyuYHas 3auch U MATPHYHOE PEIICHHE CHCTEM ypaBHE-
HU.

4. Meton 'aycca pelieHust CUCTEM JIMHEHHBIX YpaBHEHUI.

5. OCHOBHBIE MOHATHS O BEKTOPAX, MPOEKIU BEKTOPA Ha OCh, HAIPABJISIOIINE KOCUHYCHI.

6. CxasipHOE IPOM3BE/IEHUE BEKTOPOB, €0 CBOWCTBA U MPUIIOKECHHUS.

7. BeKTOpHOE IIPOU3BEIEHUE BEKTOPOB, €70 CBOMCTBA U MPUIIOKEHUS.
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8. CMemianHOe IPOU3BEIEHUE BEKTOPOB, €T0 CBOMCTBA U MPUIIOKEHUS.

9. Ilpsimast Ha TUIOCKOCTH. PaznuuHble BUIBI ypaBHEHHI MPSIMOI HA TNIOCKOCTH.

10¥Yron mexay npsMbIMH. Y CIOBUS NEPICHANKYISPHOCTH U MapaJuIeIbHOCTH NMpsMBbIX. PaccTo-
SHUE OT TOYKH 10 IPSIMOM.

11. KanoHnueckue ypaBHEHHS KPUBBIX BTOPOTO MOPSIKA: OKPYXHOCTH, DJUIMIICA, TUIEPOOIIHI,
napaboJIbl.

12. YpaBHeHHs IJIOCKOCTH M MPSIMOW B MPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMU. YTOI MEXIY
NPsIMOM U TJIOCKOCTHIO. TOuUKa rnepeceueHus: NpsMoi U MIIOCKOCTH.

13. Ilpenen pyHKIMM B TOYKE U HA OECKOHEYHOCTH. OTHOCTOPOHHUE TIPEICIIBI.

14. BeckoHe4yHO OombIIast U OECKOHEUHO Majas (YHKIIMH U CBS3b MKy HUMHU.

0 o0
15. OcHoBHBIE TEOpPEMBI O IIpenenax. PackpblTue HEONPEAEIEHHOCTEN BHUIa 0 u | — | Ilep-
o0

BBl U BTOPOH 3aMeyaTesbHbIC IPeJIeIbl.

16. CpaBHeHHEe OECKOHEUHO MallbIX. JKBUBAJICHTHbIE OECKOHEYHO Majble. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJICHTHBIMH ITPH BBIYMCIICHUH MIPEIEIIOB.

17. HenpepbiBHOCTH (pyHKITNH B Touke. ToUkH pa3pbiBa QYHKIIMH U UX KIaCCUPUKAIIHSL.

18. IIpousBoanas QpyHKIMH, €€ TeOMETpUYECKHA 1 MexaHndeckuii cMmbIci. [IpaBuna nuddepen-
UPOBaHUA ()YHKIIHH.

19. uddepenuupoBanue cnoxHor Qynkuuu. [IpousBoanbie (yHKIUM, 3aJaHHBIX HESIBHO U
napaMeTPUICCKH.

20. IIpon3BoiHbIE BBICIIMX HOPSIIKOB

21. Iuddepenunan pyHKIMM U €T0 FeOMETPUUECKUIN CMBICIT.

22. uddepeHnnanpl BBICIIAX MOPSIKOB.

23. OcHOBHBIE TeOpeMHbI 0 nuddepeHpyeMbix pynkuusx: Depma, Poms, Jlarpanxka, Komm.
24. Tlpauna JlonuTtanst pacKpbITHS HEOTIPEIEICHHOCTEH.

25. Touku skcrpemyma ¢yHKIA. HeoOXoamMoe U J0CTaTOYHOE YCIOBUS CYIIECTBOBAHUS IKC-
Tpemyma. Hanbombiee u HanmeHsblnee 3HaueHus GyHkiuu, tuddepeHupyemMoit Ha OTpe3Ke.

26. VccnenoBanue BhITYKIOCTH QyHKIMH. Touku neperuda rpapuka GyHKIUY.
27. AcumnToThl rpaduka QyHKIHH.

28. O6mas cxema uccieoBaHus QYHKIIUU U OCTpoeHus e€ rpaduka.

Oo0pa3sen 3K3aMeHALMOHHOTI0 OnJieTa

1. CxanspHoe 1 BEKTOpHOE IPOM3BEACHUS BEKTOPOB. VX omnpenenenus, CBOMCTBA.
2%, — X, + X, =4,

2. Pemnts cucremy ypaBHeHH# < 3X, +2X, +2X; =1, a) meronom Kpamepa; 6) metonom 'aycca;
X, —2X, + X, =2

B) MaTpUIHBIM METOAOM.
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2 5 HJ
X 4x2+3; 6) Iirn2 «&; 5) lim X +2x+1 lim sin“ 5x

3. Haiitu npezensr: a) lim 3 » T PER
x—>3 - X x4 X—4 x=» 4X° + 3X+ 2 x>01—C0s2X

I[) Ilm(zx_3j2X+3
o=\ 2x+5)

4. Haiitu ipou3BosiHble QYHKIMI 0HOM IepeMenHoit: a) Y = 6x° +93/x* + is — % -9;
X X

3 4. 4 A x> +5 ) 4

06) y=(5Bx"-2)"; B) y=x -arcsinx;r) y= ; 1) y=3tg" X.

3X+8

Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMbI€ HA IK3aMECH

1. dyHkuuu HecKoIbKUX NepeMeHHbIX. O0nacTh onpeneneHus. JINHUM ypoBHSL.

2. Ilpenen v HENPEPHIBHOCTD (PYHKIIMM HECKOJIBKUX ITEPEMEHHBIX.

3. YacTHbIE TPOU3BOIHBIEC IEPBOTO U BTOPOT'O MOPSAKOB (DYHKIIMU ABYX NEPEMEHHBIX.

4. Ionubrit muddepeHran u ero UCIoJIb30BaHie B PUOIMKEHHBIX BRIYHCICHUAX. VIHBapuaHT-
HOCTH (hopMbI TIoJTHOTO MU depeHIrana.

5. KacarenbHas M10CKOCTh M HOPMaJlb K MOBEPXHOCTH.

6. HacTHble IPOM3BOJIHBIE U MOJIHBIE AU (epeHIInabl BHICIIUX MOPSAKOB.

7. HesiBuble pyHKIMU U X AU(dEepeHIInpOBaHHE.

8. IlpousBogHast 10 HapaBJIeHUIO. I'paiueHT.

9. OkcTpeMyM (yHKIMHU ABYX IepeMeHHbIX. HeoOXxonumble 1 1oCTaTOUHbIE YCIOBUS CYLIECTBO-
BaHMSI DKCTPEMYMA.

10. INonsTHe epBooOpa3Hoii. HeonpenenéHHbIi HHTErpal ¥ ero cBoiicTBa. Tabmuia Heonpene-
JIEHHBIX UHTETPAJIOB.

11. OcHoBHBIE METO/IbI MHTEIPUPOBAHUS: HEITOCPEACTBEHHOE HHTETPUPOBAHUE, METO]T UHTETPH-
pOoBaHMs MOABEACHUEM O] 3HaK U depeHInana, MeTo 3aMeHbl IEPEMEHHOMN

12. aTerpupoBaHue Mo 4acTsAM B HEONpPEAEIEHHOM HHTETpaje.

13. Tumnsl npocTedmx Apodei n X UHTErpUPOBAHHE.

14. HTerpupoBaHye palloHAIBHBIX Ap0o0ei METOIOM Pa3sIoKeHHs Ha pocTeIne 1pooH.

15. MHTerpupoBanue MpoCTEUIINX UPPALUOHANIBHBIX (YHKIIUH.

16. HTErpHpOBaHE TPUTOHOMETPUYECKIX (PYHKIIUH.

17. OnpeneneHHbIN HHTETPA, OCHOBHBIE TIOHITHS U €T0 CBOMCTBA.

18. MeTobl BEIUMCIICHUS OMPEIeIEHHOTO HHTErpaa.

19. TpunoxeHus onpeeIeHHOT0 HHTErpaa.

20. HecoOcTBeHHBIN MHTErpall IEPBOTO POJia, €ro CBOWCTBA U BBIYUCICHHE.

21. HecoOcTBeHHBIN HHTErpasia BTOPOTO poJia, €ro0 CBOMCTBA U BHIYMCIICHUE.

22. JIBO{HOM MHTETpa, OCHOBHbIE MTOHSTHUS, €T0 CBOMCTBA U BHIUMCIICHUE.

23. TpoiiHO# HUHTETpall, OCHOBHBIE IOHSATHS, €0 CBOMCTBA U BBIYMCIICHHE.

24. 3aMeHa MepeMeHHBIX B KPAaTHBIX HHTETpajax.

25. KpuBonmHeHHbIC HHTETpaITBI IEPBOTO POJIa, X CBONCTBA U BBIYHCIICHHE.

26. KpuBonmHeHbIe HHTETPAIBI BTOPOTO POJIa, UX CBOMCTBA M BHIYHCIICHHUE.
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Oo0pa3zen 3k3aMeHAMOHHOI0 OnJIeTa
1. ®yHKIMK HECKOJIBKUX TIepeMeHHbIX. O0acTh onpenencHus. JIMHUM ypOBHSI.

. X
2. Haiitu Bce yacTHBIE IPOU3BOIHBIC BTOPOro mopsiaka GyHKmu: a) z=——; 6) z=1log, V.
X+Yy

3. laus! pynkmus z = x> +3y° —xy, Touxa A(L;1) u BexTOp a={-5;12}. Haitru: a) grad z(A)

6) MPOU3BOJIHYIO B TOUKE A MO HAINPABICHUIO a.

4. BeruucauTh HEONPEIeIEHHBIE HHTETPAJIBL:

a) j 6ex+83inx+§—ﬁ .dx; 6) [cos(3x+5)-dx;  6) [(2x+5)-cosxdx

4 e
5. BEIUMCINTE ONPEAEIEHHbIE HHTETPANIBL: @) I (3X2 ~1+ ijdx; 6) J‘d_)z(,
1 1

Ix

Tpernii cemecTp
Teopernuyeckne BONPOCHI, BBIHOCHMbIE Ha IK3aMeH

1. {uddepennmanbubie ypaBHeHUs: onpeaeneHue, nopsaaok Y, pemenne Y.

2. luddepennmanbHoe ypaBHEHHE 1-T0 MoOpsaKa: onpeaesieHue; ooliee 1 YaCTHOE peIeHHs.

3. 1Y ¢ pa3aenstomuMucs NepeMEeHHbIMU: OIIPEIeJIEHUE U TIOPSII0K PELICHUS.

4. Onnopoaubie 1Y 1-ro mopska: onpeaenieHue U nopsaoK PemeHus.

5. JIunetinbie /1Y 1-ro nopsaka: onpeneneHue U MOps10K peLeHUs.

6. [Ipocreiimme ypaBHEHUSI BTOPOTO MOPS/IKA, TOMTYCKAIOIINE TIOHIKEHUE MTOPSIIKA.

7. Jlunelinpie OMHOPOJHBIE U HeoAHOpoaHbIe [IY 2-ro mopska: TeopeMa O CTPYKType ero pe-
LICHHUS.

8. JIuneitnsle oxHOpoaHble Y 2-ro mopsaka ¢ MOCTOSHHBIMU KOd(duuueHTaMu. XapakTepu-
CTMUYECKOE YpaBHEHHUE U CTPYKTYypa OOLIEro pereHus.

9. JIuneitnble HeoaHOpoAHBIE /1Y 2-T0O mOpsiika ¢ MOCTOSIHHBIMH KO3((UIIMEHTaMH CO CHelH-
aJIbHOM NMPAaBON YaCThIO.

10. Yucnossie psapl. Cymma psiga. CXOAUMOCTD psfa.

11. HeoOxonumoe ycioBue cXoauMocTH psaga. OCHOBHBIE CBOMCTBA CXOASIIUXCS PAIOB.

12. JlocraTouHble MPU3HAKU CXOTUMOCTH 3HAKOMOJIOKHUTEIBHBIX PSJIOB.

13. 3nakouepenyrouecs psaabl. [Ipusnak JIeiOHMIIA CXOAUMOCTH 3HAKOUEPEAYIOIIUXCS PSI0B.
14. Tlonsitue o pyHKmoHaNbHOM psiie. CtenenHsle psaabl. IHTepBai U paguyc CXOIUMOCTH.

15. IuddepenumpoBanmie 1 HHTErPUPOBAHUE CTETIEHHBIX PSI0B.

16. ®opmyner Makinopena u Teitnopa. Pasnoxxenne GyHKIMI B CTETIEHHON A,

17. Knaccudukanus coObITHIi: TOCTOBEPHBIE, HEBO3MOXHbBIE, CIIy4ailiHbIE COOBITHSI.

18. Kiaccuueckoe omnpeienieHre BEpOSITHOCTH COOBITHS; €TO CBOMCTBA.

19. AnreGpa coObiTHii. Y citoBHast BeposiTHOCTE. [Ipon3Benenne u cymma COOBITHHA.

20. ®opmyna nonHO# BepositHocT. Dopmyisl baiieca.

21. Cxema MOBTOPHBIX HE3aBUCUMBIX HcnibITaHui. @opmyiel bepaysnu, Jlannaca u [Tyaccona.
22. Cnydaitnble BennuuHbl: quckpetHsie (ICB) u nenpepeiBabie (HCB). UncnoBbie xapakrepu-
CTHKH CIIy4alHbIX BEJTUYHH.

23 bunomuansHoe pacnpexnenenue JJCB.
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24. OyHKIUs pacnpeneaeHus U IIoTHOCTL BepositHocTeir HCB.
25. HopmansHnoe pacnpenenenrne HCB.

Oo0pa3zen 3K3aMeHAMOHHOI0 OnJIeTa

=

Huddepennunanbuble ypaBHEHHS: onpeaeneHue, nopsaaok Y, pemenune V.

2. Pemuts nmuddepeHnmanpabpie YpaBHEHUS: a) C Pa3aesaiOmMUAC TIEPEeMEHHBIMH, 0) OHO-
pOIHOE, B) JIMHEHHOE MEPBOTO MOPSIKA, T') B MOJHBIX IudepeHuanax, 1) J0mycKaliee
NOHIKEHHE mopsamka: a)  1+y2=Xxyy'; 0) xy=y In% ; B) y'—%y =2x3;

) (3% +y)dx+@By2+x)dy =0: 1) y"—% V' =xe.

1 - Nl ~arctgn
3. MHccrnenoBaTh Ha CXOAUMOCTD CICAYIOUIHE PSIIbL a) Y ———; 0) > — 8) )
2_;\3/n+1 ;3” ; 1+n?

00
P
n-1
S(=1) 0
B =Ly
~ 2n+1
4. B xop3une 6 6enbix u 4 uépHbIx mapa. Haynauy 6epyt 3 mapa. CocTaBUTh 3aKOH pacrpe-
JIeJIeHUs CIIy4aifHON BeMUMHBI X=M — yncia OeNbIX MapoB B 3TON BEIOOPKE.
5. BGPOHTHOCTL HAaCTYIICHUS coOBITHS A B KaXXJ10M M3 900 He3aBUCHMBIX HCITBITAHUI paBHaA

0,9. HaliTu BeposITHOCTH TOTO, 4TO cOOBITHE A TIosiBUTCS HE MeHee 801 u He Oonee 828 pas.
7.3. Tekymuii KOHTPOJIb

O0pa3ubl KOHTPOJIBLHBIX PadoT

1-i cemecTp
1) aus! Touku ¢ koopaunatamu A(3;2;- 3), B(5L- 1), C(L- 2;1). Haittu P A.
1
2) Haiitu 00BEM TpeyroapHON mNUpPaAMHIBI, TOCTPOSCHHON Ha BekTopax a= (14;- 3),
I 1

b=1(2,2-2),c=(32)).

3) UzBectHbl KoopauHathl Tpeyronbuka ABC A(3;2), B(- 4;- 1), C(4;4) . Haiitu: a) ypaBHe-
HUS: BCEX CTOPOH TPEYTOJIbHUKA, BBICOTHI TPEYrOJbHUKA, MEIUAHBI, OUCCEKTPUCH U TPSIMOIA,
IPOXOJISIICH Yepe3 BEepUIMHY TPEYTroJibHUKA MapauiebHO MPOTUBOJIEKAIICH CTOpoHe; 0) pac-
CTOSTHUE OT BEPIIMHBI IO MPOTUBOJICKAIICH CTOPOHBI; B) YrOJl B TPEYTrOJIbHUKE (TIPU BEPIIMHE
B).

4) TlpuBecTH K  KAHOHMYECKOMY BHIY  YpaBHCHHE  KpPHUBOHM  2-T0  TOpsIKa

X*+ 4y®- 2x- 56y+ 181= 0 u cyenarh cXxeMaTHYECKHil YepTeK.
5

5) HaiiTu npou3BoHbIC JaHHBIX QYHKIHN: a) Y = %; 0) y=1In (X- V1- X )
X- X

2-ii cemecTp

X*- 4y

+y?

y

1) Haiitu yacTHbIe MPOU3BOHBIE |-TO mopsaka GyHKumit: 1)z = 2) Z = arccos—.
X

2) Haiitn nponsBogHyto GyHKImE U= X’y + y°z” B Touke P(1;-1;3) Mo HampaBIeHHUIO OT 3TOM
toukn k Touke P,(5;2;1).
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3-ii cemecTp

1) Haiitu pemenns JIY: a) xy§- yy= x%e”

2) UccnenoBath 4nCIOBBIE PSAIBI HA CXOJUMOCTS: a) €

dx

; 6)

3) Haiftu unrerpanst a) 3 .
X

2

3) UccnenoBath Ha yCIOBHYIO, A0COTIOTHYIO CXOJAUMOCTb: e (1

4) Haiitu 00J1aCTh CXOAMMOCTH CTEIIEHHOTO Psia: e g[

P

2
r) (3x+ 2)cos xdx;
0

dx B) 3xdx
T1+§/x+1 Tx+4
0) yy¥+ y§2:1.
T 3 T 3n
0 S
G e 7
)n+1 2n+1
o n(n+1)

gjw .

5) BepositHOCTh HacTyIUIEHHS COOBITUS A B Kak7oM U3 900 HE3aBUCHMBIX HCIIBITAHUN paBHA

0,9. HaliT BeposTHOCTH TOTO, 4TO cCOOBITHE A TIosiBUTCS HE MeHee 801 u He Ooiee 828 pas.

7.4. Onucanue nMokas3aresieil 1 KPpUTEPHeEB OlleHMBAHUS KOMIIETEHIINH HA PAa3JIMYHbIX ITa-
nax ux (popMupoBaHus, ONMCAHUE IIKAJIbI OLleHUBAHUS

Ta6muna 7
Kpurepun oueHnBanus pe3yJabTaToB 00y4eHHs "

anMeHoBa-
Ilnanupyemble pe- MeHee 41 41-60 6an- 61-80 Gan- | 81-100 Ga- | nue onenou-
3yJIbTATBI OCBOCHHA | Ga/L10B (He- | J10B (ya0-

JIOB JIOB HOTIO cpej-
KOMIIeTeHIIUH YIOBJIETBO- | BJIETBOPH- (xopoumo) (oT.mumo0) | cTBa
PHUTEIbHO) | TEJIbHO) P

OIIK-1. CnocoGeH pa3zpabaTbIBaTh aHATUTHYECKHE
MaTHYECKHX MOJiesieil MallliH, IPUBOJIOB, 000PYIOBAHUS, CUCTEM, TEXHOJOTHUECKUX MPOIIECCOB

M YUCJICHHBIC MCTOJbI IPpXU CO3JaHHUU MAaTeC-

3HaeT TMOJOXEHUS, Copmmpo- Cdopmupo-
BaHHbIE, HO
3aKOHBI M METOJBI B | MparmeH- BaHHbIE
Henosuble | comepixatue
00/1acTH  €CTECTBEH- | TapHbIC 3HA- CHUCTEMATH-
3HAHUS OT/IeNIbHbIE
HbIX HAayK U Marema- | Husd YECKHE
poOebI S
THKH 3HAHUS
Ymeer  NpUMEHATH
MOJIOKEHUS, 3aKOHBI Ymenus
U METO/bl €CTECTBEH- nosHele, 10- | Chopmupo-
8 Yactruunble | Hemomnbie A bopmmp
HBIX HayK U Marema- MyCKAIOTCSl | BaHHbBIC
yYMEHUS yMEHUs
TUKU JJI PEIICHUs HEOOMbIINE | YMEHUS
PO eCCHOHATBHBIX OIIMOKHU
3a/1a4
Baageer HaBbiKaMu
UCIIOJIb30BAaHUA  TIO- B cucrema- v
. CIICIITHOE U
JIO)KCHNH, 3aKOHOB U YacTHaHoe Hecucrema- | Tnueckom CHCTEMATH
METOMNOB  €CTCCTBCH- - THYECKOEC MPpUMCHCHUU HeCKO® TIDH
HbIX HAyK M Marema- HaBEIKaMH MPUMEHEHHE | HABBIKOB MCHCHI/Iep
THKH I PCIHICHHA HAaBBIKOB JIOIyCKaroT-
HpO(beCCI/IOHaJ'II)HI)IX csL Hpoﬁeﬂm HaBbIKOB
3a/1a4

Kommexr 3a-
aHWUI i
KOHTPOJIBHBIX
pabort, Bapu-
aHTHI 3aJaHUN
JIJIS CaMOCTO-
ATEJILHOM pa-
00ThbI, BOIIPO-
CHI 110 TEMaM /
paszaenam
JIMCITUTUIMHBI
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8. OcobGenHocTH peau3alu JTUCHUIVIMHBI AJId HHBAJIUI0B U JIMI C OrPAHUICHHBIMHA
BO3MOKHOCTAMMU 3/10POBbSI

JI1st OCyILIEeCTBIICHUs IIPOLIEAYP TEKYLIEro KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXKYTOUYHOMN
aTTecTanuy OOYdYaIOMIMXCsl CO3JaHbl (POHBI OIIEHOYHBIX CPEACTB, aJalTUPOBAHHbIC JUIsI MHBA-
JIUJ0B U JIUL C OTPAHUYECHHBIMHA BO3MOXKHOCTSMH 310POBbS U IIO3BOJISIOIIME OLEHUTD JTOCTUXKE-
HHUE MU 3aIUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe pe3ysibTaToB 00yUeHHs U
YPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIICHHBIX B 00pa30BaTeIbHOM IIpOrpamMMe.
®opma npoBeACHUS TEKYyIIEH aTTeCTaluy AJI CTyJCHTOB-MHBAJIWJOB YCTaHABIMBAETCS C yde-
TOM MHAWBUIYAJIBHBIX NCUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MUCh-
MEHHO Ha KOMIIbIOTEpe, B (popme TecTupoBanus U T.11.). [Ipu TectupoBanuu i caaboBHIAIIMX
CTYACHTOB UCIIOJIB3YIOTCS (DOHIBI OLIEHOYHBIX CPEACTB C YKPYNMHEHHBIM mipudToM. Ha sx3amen
IPUTJIAIIACTCS] COMPOBOXKAAIOUINHA, KOTOPBIH 00eCcTIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE CTY-
neHTy. IIlpu HeoOX0IMMOCTH CTYIEHTY-UHBAUAY MIPEIOCTABIISAETCS JOIOJIHUTEIBLHOE BpeMs AJIst
HOJArOTOBKM OTBETa Ha 3K3aMeHe (wiM 3audeTe). OOydaromuecss ¢ OrpaHUHYeHHbIMU BO3MOKHO-
CTSIMM 3/10pOBbSl M OOy4Yaroluecs MHBAIM]bI 00ECIEUNBAIOTCS MEUATHBIMU M 3JIEKTPOHHBIMU
0o0pa3oBaTeNIbHBIMU pecypcaMu (IIporpamMMbl, yuyeOHble TOCOOUS ISl CAaMOCTOSTENIbHOW paboThI
U T.71.) B pOpMax, afanTUPOBAaHHBIX K OTPAHUYECHUSAM UX 37J0POBbs U BOCHPUATHS UHDOPMAIIH:

1) JUISl UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 310POBbsI 10 3PEHUIO:

- AJS cjenbIX: 3aJaHusl JUISl BBIIOJHEHUS HA NMPAKTHUYECKUX 3aHATHSAX O(QOPMIISIOTCS
penbedHO-TOYeUHbIM MIpH(TOM bBpaiing, 1m0 3a4uTHIBAIOTCS ACCHCTEHTOM; IHCHhMEHHBIC
3aJaHusl  BBINOJHSIOTCA Ha Oymare penbedHo-ToueynbiM mpudrom bpaitng  mubo
HA/IMKTOBBIBAIOTCS] ACCUCTEHTY; 00YYaroIUMCs I BBIIIOJHEHUS 3aJjaHus NP HEOOXO0JUMOCTH
NPEOCTABIISAETCS KOMIUIEKT MUCbMEHHBIX MPUHAMIEKHOCTEH M Oymara /sl mucbMa penibeHo-
TOYEYHBIM HIpudTOM bpaiins;

- A8 caadoBUAAIIMX: 00eCrieynBaeTcss WHANBUIYAIbHOE PAaBHOMEPHOE OCBEILCHHE HE
meree 300 mrokc; oOydaromuMcsl s BBIIOJIHEHUS 3aJaHus 1OpU  HEOOXOIUMOCTH
MIPEIOCTABIISETCS YBEIMYMBAIOLIEE YCTPOICTBO; BO3MOXHO TAaK)K€ UCIIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPOICTB; 3aJjaHuUs Ui BBIIOJHEHUS 3aaHUi 0(OPMIISIOTCS YBEINYEHHBIM
mpudrom;

2) JUISl THBAJIUOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/J0POBbsSI IO CJIYXY:

- AJIS TJIYXMX H cJa00cabIamux: o0ecrneynBaeTcs HaluYie 3ByKOYCHIIMBAIOLIEeH ar-
napaTypbl KOJUIEKTUBHOTO M10JIb30BaHMsI, P HEOOXOAMMOCTH 00YUaIOIIMMCs PEI0CTaBISAETCS
3BYKOYCHJIMBAIOLIAs allaparypa HHIAMBUAYAJIbHOTO IIOJb30BAaHUSA;, IPEIOCTABISAIOTCS YCIYyTH
CYpIONIEpEBOIUMKA;

- IJISl CJIENOTJIYXMX JIOITyCKAaeTCs MPUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOLIETO YCIYI'H TH-
dnocypaonepeBoYrKa (IOMUMO TPeOOBaHUM, BBIMOJHIEMBIX COOTBETCTBEHHO JJISl CIIEMBIX U
TIIyXUX);

3) JUTSL JIAL C TSDKEJIBIMU HApYIICHUSMU PeYM, IIYXHX, CIa0OCTbIIAIIMNX JEKIUU U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOJATCS B MUCBMEHHOW (hopMe;

4) JUIS. UHBAJIUAOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 30POBbs, HMEIOLINX
HApyUIeHHUs ONOPHO-IBUIATEJIbHOI0 annapara:

- JUIs JIUL C HApyLIEHUAMH OIIOPHO-ABUTATEJILHOIO alapara, HapyILIeHUsIMU JIBUTATEllb-
HBIX (QYHKIUI BEpXHUX KOHEYHOCTEM WMJIM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEW: MUChbMEHHbBIE
3aJJaHHs HAJAUKTOBBIBAIOTCS ACCUCTEHTY; BBINOJIHEHUE 33JaHUH (TECTOB, KOHTPOJBHBIX padoT),
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MIPOBOJIUMBIE B MHUCHbMEHHOHN (opMe, MPOBOIATCS B YCTHOM (popme myTem ompoca, Oecembl ¢

00yJaroumMcs.

10.

11.

12.

9. YueOHO-MeTOAHYeCKOe U MH(OPMAITMOHHOE 00ecneyeHre JUCHMIITTHHBI
9.1. JIutepatypa

bepmant A. @., Apamanosuu U. I'. KpaTkuii kypc matemarnueckoro ananusza. — CII0.: 13-
naTenbcTBO «Jlaany, 2005.

Haunxo I1. E., ITonoB A. I'., KoxeBaukosa T. fI. Beiciias MaTremMaTuka B ynpaXHEHUSIX U 3a-
nadax: Yueb. mocodue s By3oB. — M.: OO0 «MznarensctBo ACT»: OO0, 2000. «M3xa-
TeIbCTBO «Mup u obpazoBanue», 2014.

Harancon, WN.I1. KpaTkuii kypc BBICIIEH MaTeMaTHKU [ DIEKTPOHHBIN pecypc]|: ydeOHoe 1o-
coobue. — OmnekrtpoH. gan. — CII6.: Jlamp, 2009. — 728 c. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=283.

[Terpymko, .M. Kypc Bbiciieli maTemaTiku. BBegenne B Mmatematnueckuii ananus. qud-
¢bepennmansHoe ucuucieHue. JIeKnun 1 nmpakTUKyM [ DIEeKTPOHHBIN pecypc]: yueOHoe mo-
cobue. — OmnektpoH. gan. — CII6.: Jlanp, 2009. — 288 c. — Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=302.

[Terpymko, .M. Kypc Bbicmieli maremMatuku. MHTErpaibHoe ucuucieHne. OyHKIUU He-
CKOJIbKUX TiepeMeHHbIX. [(uddepennuansubie ypaBHeHus. Jlekuuu M mpakTukym [Dnek-
TPOHHBIN pecypc] : yuebHoe mocobue. — Dnektpon. gan. — CII6.: Jlans, 2008. — 606 c.
— Pexxum pocryna: http://e.lanbook.com/books/element.php?pll id=306.

[Tucemennsiit [, T. Koncnekr nekuuii no Bbicmieid Mmarematuke. Ilomueiii kypc. — M.: Beic-
mras mkoita, 2013.

CanpnoB A. A. Kpatkuii Kypc BbICIIed MaTeMaTHKU, TOM. 1, ToMm 2. — ['po3Hsiit, 2014.
baraesa M. T. COopHUK 33124 10 JUHEHHOW M BEKTOPHOM anreOpe U aHaJIUTUYECKON reo-
merpun.— ['posznsiii, UIIL I'THU, 2007.

Abnynxamunos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kparkuii
KypC TEOpUU BEPOSTHOCTEH M MAaTeMaTU4YECKOW CTaTHUCTUKH: TE€OPHUs, NMPUMEPHI, TUIIOBBIE
pacuérbl. YueOHoOe 1mocobue Ui CTYyJEeHTOB TEXHHYECKUX By30B. —PocToB-Ha-/lony: OO0
«/Inamazon», 2001.

CaunoB A. A. KpaTHble, KpUBOJIMHEHHbIE U IOBEPXHOCTHBIE HHTETpajibl. YueOHOoe ocodue
o u3y4yeHuro pasznuena. — ['posusiit, UL I'THU, 2010.

CannoB A. A. Breicmias maremaruka. YuciaoBble M (QYHKIMOHANbHbIE psAbl. YueOHO-
MeTOAMYECKOe TTocoOue 1Mo u3ydeHuto pasznaena. — ['posnsiit, UL TTHTY, 2013.

Hanaesa JI. III., Cocnambekona JI. C. CoopHuk 3anau. uddepenuuanbtbple ypaBHEHUS. —
I'posnsrit, UTIL[ TTHH, 2010.

9.2. Meroanyeckue yKazanusi 17151 00y4AIOIIMXCS M0 0CBOEHUIO TUCIMILIMHBI (CM. MPUJIOKEHHE)

3a xadenpoit «Bricmias u npukiIazHas MaTeMaTHKa» B IVIaBHOM Y4eOHOM Kopmyce 3a-

KpEIUIeHbI JIEKIMOHHAs ayauTopus Ne 1-16, aynuropuu Uit MpoBeAEHUS MPAKTHYECKUX 3aHATUN
NeNe 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 3-43, GOJBIIMHCTBO U3 KOTOPHIX OCHAIIIEHO TaOIUIIaMH,

rpaguYecKuM MaTepruaIoM, YepTexKaMu T10 JIMHEHHOM anredpe, eMeHTaM BEKTOPHON anreOphl,

aAHAJTUTHYECKON TeoMeTpHH, AuddepeHInanbHOMy HCUUCIIEHUIO GYHKINN OHON MEepeMEHHOM,
UHTErpalbHOMY HcuHciaeHuno. B aynutopun 3-10 pa3menieH komnbroTepHbli kitacc. Ha kaden-

PC UMCIOTCA UHTCPAKTUBHAA JOCKA U IIPOCKTOP.
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MeToauueckune YKazanusd 1o OCBOCHUIO JTHCHUILJIMHDBI «MaTemaTuka

1. MeToauuyecKue YKa3aHusa AJsd oﬁyqamumxca o NJIAHUPOBAHUIO M OpraHuM3anuun
BPEMEHH, HeOGXOlII/IMOI‘O AJIF OCBOCHUSA TUCHUIIJIUHBI

N3yueHrne peKOMEHAYEeTCs HayaTh ¢ O3HAKOMIJICHHUS ¢ pabodeld mporpaMMol AMCUUILINHBL,
€e CTPYKTYpOWl M CoepiKaHueM pas3zienioB (MOIyJei), (GOHIOM OLIEHOYHBIX CPEICTB, O3HAKO-
MUTbCS ¢ Y4€OHO-METOAMYECKUM U UHPOPMALMOHHBIM 00€CIIEYeHUEM JUCIUILINHBI.

Jucuumimza «MaTeMaTuka» COCTOUT U3 CBSI3aHHBIX MEXAY CO00I0 TeM, 00eCIeunBarOINX
II0CJIEI0BATEIbHOE U3YUEHUE MaTepuana.

OO0yuenue no qucuuIIMHe «MaTeMaTHKa» OCYILIECTBIISAETCS B CIeyIomuX hopmax:

1. Ayautopssle 3aHATUS (JIEKLIMH, TPAKTUUECKUE).

2. CamocTosTenpHas paboTa cTyneHTa (MOArOTOBKA K JICKIUSAM, MPAKTHUECKUM 3aHSTHUSM,
TECTaM M MHBIM (hOpMaM MHUCHBMEHHBIX Pa0dOT, MHAMBUAYaJIbHAsE KOHCYJIbTALUS C MPETo/aBaTe-
nem).

3. NuTepaktuBHbIe (HOPMBI IPOBEICHUS 3aHATUN (KOJUIOKBUYM, JIKIIHS U IpyrHe GOpMBbI).

YuebHblil MaTepuan CTPYKTYpUPOBAH U M3yUEHHUE AUCLUILIUHBI IPOU3BOIUTCS B TEMaTHYe-
CKOM mocienoBaTeabHOCTH. Kax/1oMy NpakTHUYECKOMY 3aHSATHIO MU CaMOCTOSATEIbHOMY M3yde-
HUIO MaTepuaa MpeauecTBYeT JIeKIus 1Mo JaHHOH Teme. OOyuaronyecss caMOCTOSITEIbHO MPO-
BOJIAIT MIPEBAPUTENILHYIO TIOATOTOBKY K 3aHSATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE yJacTHE
B 00CY)KICHUU TEOPETUUYECKHUX BOIIPOCOB, paz0dope MpoOIEMHBIX CUTYalluid U TOMCKOB MyTEH MX
pemeHusi. MHorue mpoOieMbl, W3ydaeMble B Kypce, HOCAT IAMCKYCCHOHHBIA XapakTep, 4YTo
IperoiaracT MHTEPaKTUBHBIN XapaKkTep MPOBEACHUS 3aHIATHI Ha KOHKPETHBIX IPUMeEpax.

Onucanue nocieaoBaTeNbHOCTH IeHCTBUI 00yJaroIerocs:

[Tpu n3ydeHuu Kypca ciieyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTHPOBATh MaTepual, usJa-
raeMblii Ha ayJAUTOPHBIX 3aHATHUAX. /|11 ero MoOHMMAaHUs U KaYeCTBEHHOTO YCBOEHMS PEKOMEH-
JyeTcsl ceyromas Moclie0BaTeIbHOCTh AEHCTBHIA:

1. Mlocne okoHYaHUST YUeOHBIX 3aHATHH JUIS 3aKPEIJICHHUs MaTepuaia MpoCMOTPETh U 00-
JyMaTh TEKCT JIEKIIMU, TIPOCITYIIAaHHOW CETOMHs, pa3o0paTh paccMoTpeHHbIe nmpumMepsl (10 - 15

2. Ilpy MoOATOTOBKE K JIEKIMH CIEAYIOUIETO JHS MOBTOPUTH TEKCT MPEABLIYIIEH JIEKIUH,
HOJyMaTh O TOM, Kakasi MoxeT ObITh creayromas tema (5 - 10 MunyT).

3. B TeueHue Henenu BeIOpaTh BpeMs i pabOTHI ¢ IuTeparypoi B Oubianoreke (mo 1 ya-
cy).

4. Ilpu MOATOTOBKE K MPAKTHYECKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE NMOHSTHS IO TEME,
U3YYUTh IpUMeEpHI. Pelias KOHKPETHYIO CUTYaluIo, - MPEIBAPUTEIBHO MOHATh, KAKOW TEOpeTH-
YEeCKHiI MaTepuall Hy)KHO UCTIOIh30BaTh. HaMeTHTh T1aH perieHus, monpodoBaTh Ha €ro OCHOBE
pemnTh 1 - 2 MpakTUYeCKUe CUTYalllH.

2. MeTtoauueckne ykazanus mo paéore o0y4arouuxcsi BO BpeMsi NpoBeIeHHs JEeKIU.

Jlexum garot O6yanOIHHMCﬂ CUCTCMATHU3UPOBAHHBIC 3HAHHUA MO0 JUCHUIINIMHEC, KOHIUCHTPH-
PYIOT X BHUMAHHUC Ha HanOOoJIee CI0KHBIX M BAXKHBIX BOIIpoOcCax. Jlexmun OOBIUHO M3JIaraloTCs B
TPAAUIIMOHHOM HUJIK B HpO6JICMHOM CTHIIC. I[.HSI CTYJACHTOB B OOJIBIIIMHCTBE CJIy4acB B HpO6JICM-
HOM CTHUIIC. HpO6J’IeMHBII71 CTWJIb MO3BOJIACT CTUMYJIHUPOBATE AKTUBHYIO ITO3HABATCIIBHYIO [ICA-
TCIBbHOCTb 06yqa101u14xc;1 U UX UHTCPCC K NUCHUIUINHE, (I)OpMI/IpOBaTL TBOPYCCKOC MBIIICHHC,
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npuberaTb K MPOTHUBOIOCTABJIECHUSIM U CPaBHEHUSIM, AeiaTh 000O0IIEeHUs, aKTUBU3UPOBATh BHU-
MaHHe 00y4aroIUXCs MyTeM MMOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo Bpems NeKIIMOHHBIX 3aHATUI PEKOMEHYETCSl BECTU KOHCIIEKTUPOBaHUE Y4eOHOTro MaTe-
puana, oOpamars BHUMaHUe Ha (GOPMYIMPOBKH M KATETOPHUHU, PACKPBHIBAIOIINE CYTh TOTO WU
MHOTO SIBJIEHUS, WJIN IPOLIECCOB, BBIBOJIbI U ITPAKTUUYECKHE PEKOMEHIALINH.

KoHcnekt ekuuu aydie noapasaeisaTh Ha MMyHKTHI, COONI01asi KPacHYIO CTPOKY. DTOMY B
OonbIOH cTeneHn OyayT cliocoOCTBOBATh BOIIPOCH! IJIaHA JICKLUH, NPEAI0KEHHbIE NIPEenoaaBa-
tesaM. Crnenyer oOpaliaTh BHUMAaHHWE Ha aKLEHTHI, BBIBOJbI, KOTOpBIE J€JIaeT MpenojaBarelb,
oTMe4as HauboJiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie 3aMEYaHUsIMHU «BaXHO», «XO-
pOILIO 3allOMHUTH» U T.I. MOXKHO /I€7aTh 3TO M C IIOMOIIBIO Pa3HOLBETHBIX MAapKEPOB WUIIU PY-
4eK, 0AUYEPKUBas TEPMUHBI U OIIPE/ICTICHHUS.

LlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHUH, ab0peBuaTyp U CUMBO-
noB. OgHAKO TIpH JaJIbHEHIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYINE 3aMEHUTh OOBIYHBIMU
CJIOBaMH 151 OBICTPOTO 3pUTEIBHOIO BOCIIPUATHUS TEKCTA.

PaGoTast Hai KOHCIEKTOM JIEKIMil, HEOOXOIMMO MCIOJIb30BaTh JIUTEPATYPY, KOTOPYIO pe-
KOMEH/I0BaJl Ipenojaasarenb. MIMeHHO Takas cepbe3Hasi, KpONoOTiuBas paboTa ¢ JIEKLUOHHBIM
MaTepHaJIoM MO3BOJIUT IITyOOKO OBJIa/IeTh TEOPETUUECKUM MATEPUATIOM.

Temaruka Jekuuii Jaetcst B pabodeil mporpaMMe JUCIUIINHBL.

3. MeTtoanuecKkue YKazaHust Oﬁy‘lalOIlll/lMCﬂ 110 MMOATOTOBKE K MNPAKTUYC€CKUM 3aHATUAM

Ha mpaktuueckux 3aHSATHSX MPUBETCTBYETCS aKTHBHOE Y4acTHE B OOCYKJIEHUM KOHKPET-
HBIX CHUTYaIllUi, CIIOCOOHOCTh Ha OCHOBE TOJYUYEHHBIX 3HAHHWA HAXOAWUTh HamOolee AP (eKTHB-
HBIE PEIICHHUS MTOCTABIEHHBIX MPOOJIEM, YMETh HaXOIUTh MOJE3HBII JONOTHUTENBHBIN MaTepra
M0 TEMAaTUKE CEMUHAPCKUX 3aHATUH.

CryneHTy peKOMEHIyeTCsl CIIeIyIolas cCXeMa MOATOTOBKH K MPAKTUYECKOMY 3aHITHIO:

1. O3HakoMIIeHHE C TUJIAHOM TMPAKTHUYECKOTO 3aHITHs, KOTOPBIA OTpa)kaeT CoOJepKaHUE
MPEAJIOKEHHON TEMBI;

2. TlpopaboTaTh KOHCIEKT JICKITUIA;

3. [IpouynTaTth OCHOBHYIO JIUTEPATYPY.

B mporiecce moAroTOBKY K MPAKTHYECKUM 3aHSATHUSM, HEOOXOJUMO OOpaTUTh 0COO0OE BHH-
MaHHE€ Ha CaMOCTOATENIbHOE U3YUYEHHE PEKOMEHI0BAHHON JInTepaTypshl. [Ipu Bcell moHOTE KOH-
CIIEKTHUPOBAHMS JICKIIMM B HEH HEBO3MOKHO H3JIOKUTH BECh MaTepHaj M3-3a JUMUTA ayJAUTOp-
HBIX yacoB. [loaTomMy camocTosiTensHas paboTa ¢ ydeOHUKaMH, y4eOHBIMU MOCOOUSMHU, Hayd-
HOMH, CIIPaBOYHOM JINTEPATypOil, MaTepralaMu MEpUOANIECKUX M31aHui u MHTepHeTa sBusercs
Haubosee >(p(HEKTUBHBIM METOJOM MOJNYUEHHUS JOMOJHUTENbHBIX 3HAHWW, MO3BOJSET 3HAYH-
TETbHO aKTHBHU3WPOBATH MPOIECC OBJIAJICHUS HWHPOPMAIHEH, CIIOCOOCTBYeT 0oJiee TIIyOOKOMY
YCBOEHHUIO M3y4aeMOro Marepuaina, popMUPYeT y CTYIEHTOB OTHOIIECHHE K KOHKPETHOH Mpo-
Osieme. Bce HOBBIE TIOHSATHSA TIO M3y4aeMOW TeMe HEOOXOJWMO BBIYYHTh HAM3yCTh W BHECTH B
rioccapuii, KOTOPbIH 11eJ1eco00pa3HO BECTH C CaMOT0 Hayaia U3y4eHHs Kypca;

4. OTBETUTH HA BOMPOCHI IJIaHA MPAKTUIECKOTO 3aHSITHSI,

5. BBIMOTHUTH TOMaIlIHEee 3aaHHeE;

6. IIpopaboTarh TECTOBBIE 3aaHUS U 33]1aUH,

7. Tlpu 3aTpyaHeHUsIX cHOPMYIUPOBATH BOMPOCHI K MPENO/1aBaTENIO.
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PesynpTat Takoil pabOThI 1OKEH NPOSIBUTHCS B CIOCOOHOCTH CTYJIEHTa CBOOOJHO OTBETUTh
Ha TEOPETUYECKHUE BOIIPOCHI IIPAKTUKYMa, BBICTYIIATh U y4aCTBOBATh B KOJUIEKTUBHOM OOCYX/i€e-
HUH BOIIPOCOB M3Y4a€MOU TEMBI, IIPABUJILHO BBIIIOIHATH IIPAKTUYECKUAE U MHBIC 3aaHUs, KOTO-
pble atoTcst B (DOHIE OLEHOYHBIX CPEACTB AUCLIUTUINHBL.

4. MeToanyeckue YKazaHnus Oﬁy‘laIOIIII/IMCH MO0 OpraHusanuun CaMOCTOSITeJILHOM paﬁoTbI

[lenp opraHu3any CaMOCTOSITENIBHONH paboThl MO AMCHMILIMHE «Marematuka» — 3TO
yriayOieHne U paciiipeHre 3HaHui B 001acTu MaTeMaTHKU; GOpMHUpPOBaHHE HaBbIKA U UHTEpeca
K CaMOCTOSITEJIbHOM TTO3HABATEIIbHOM JEATEIBHOCTH.

CamocTtosTenbHas paboTa 00yJarommXxcs SBISETCS BaXKHEHIIIMM BUIOM OCBOCHHUS COZAEpKa-
HUS JUCUUIUIMHBL, TIOATOTOBKU K MPAKTUYECKUM 3aHATHIM M K KOHTPOJbHOH padore. Croza xe
OTHOCSITCSI U CaMOCTOSITENbHOE YIIyOJeHHOE H3Y4eHHME TeM AUCLUUILIMHBL. CaMocCTOATEIbHAs
paborta mpenctaBisieT coOON MOCTOSHHO JCHCTBYIOIIYI0 CHCTEMY, OCHOBY 0OOpa30BaTEILHOTO
nporecca ¥ HOCHT MCCIIEIOBATENIbCKUN XapaKTep, YTO MOCIYKHUT B OyIyIIeM OCHOBAaHHEM ISt
HAIMCAaHMs BBIMTYCKHOM KBaMU(UKAIIMOHHONW pabOThI, MPAKTUYECKOTO MPUMEHEHUS MOJIYYEHHBIX
3HAHUU.

Opranuzanus camMOCTOSITENFHOM PabOThl 00YYAIOIIUXCS OPUEHTUPYETCS HAa aKTUBHBIE Me-
TOJIbI OBJIAJICHUS 3HAHUSMU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEMH, Mepexo OT MOTOYHOIO K UH-
TUBUIYATH3UPOBAHHOMY O0YUYEHHIO, C YI€TOM NOTPEOHOCTEH 1 BO3MOKHOCTEH JTMYHOCTH.

[TpaBuiibHasE opraHu3alsl CAaMOCTOATEIbHBIX YUEOHBIX 3aHATUN, UX CUCTEMAaTUYHOCTb, Iie-
necoo0pa3Hoe TUTAaHUPOBAHHME PabOUYEro BPEMEHH MO3BOJISET CTYJAEHTAM pa3BUBATh YMEHUS U
HaBBIKH B YCBOCHUHU M CHCTEMATH3alMU MPUOOPETAaeMbIX 3HAHHIA, 00eCIIeYnBaTh BHICOKHH YpO-
BEHb YCIIEBAEMOCTH B MEPUOJA OOy4YEHHS, MOTYyYUTh HABBIKHU MOBBIIMICHUS MPOPECCHOHATHHOTO
YPOBHSL.

CamocrosTenbHas paboTa peanszyercs:

- HEINOCPEZICTBEHHO B IIPOLIECCE AyUTOPHBIX 3aHATUH - Ha JIEKIUAX, TPAKTHYECKUX 3aHATUAX;

- B KOHTaKTe ¢ IpernojaBaTejeM BHE paMOK paclMCaHUs - Ha KOHCYJIbTALUAX 110 y4eOHBbIM
BOIIPOCaM, B X0JI€ TBOPUECKUX KOHTAKTOB, PH JIMKBUAALMH 3a/10JKEHHOCTEHN, MPU BBINOJIHEHUN
WHAUBUAYaAJIbHBIX 3a/laHUM U T. 1.

- B Oubnuorteke, 1oma, Ha Kadeape NPy BHIMOIHEHUH 00ydaromuMcsl Y4eOHbIX U MpPaKTU-
YECKHUX 3a/1a4.

Bunsl CPC u kputepun o1leHOK

(mo 6amnbHO-periTunroBoil cucreme I THTY, CPC ouenuBaercs B 15 6amnoB)

KonrponsHas padora

Konnoxsuym

TeMmbl 111 CaMOCTOATENLHON paOOThI MPOMUCAHBI B pa0odell mporpaMme JUCIUTITUHBL. -
(EeKTUBHBIM CPEICTBOM OCYILIECTBICHUS OOYYarOIMIMMCS CaMOCTOSTEIbHOW paOOThl SBISETCS
AJIEKTPOHHAsT WH(POPMAIIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETA, KOTOpask o0ecreynBaeT
JOCTYN K Y4eOHBIM IUTaHaM, pabodyuM IporpammaM JUCHUIUIMH (MOAYJEN), MPaKTHK, K U3JaHH-
SIM DJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.
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