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1.lenn u 3aaa4M JUCHUIITTHHBI

Iensro mpenogaBaHus JUCHMILIMHBI «MaTemaTnkay ABIIAETCA: pa3BUTHE HABBIKOB MaTeMaTH4e-
CKOI'0 MBILUICHUS, HABBIKOB MCIIOJIb30BAHUS MAaTEMaTUYECKUX METOJOB U OCHOB MAaTEMaTUYECKOIO
MOJICJIMPOBAHUS B PELIEHUN KOHKPETHBIX 3a/1a4; BOCIUTAHNE MaTeMaTHUECKON KyJIbTyphl 0Oydarole-
rocsi, KOTOpOe BKJIIOYAET B ceOs: MOHNMaHNE HEOOXOIMMOCTH MAaTEMaTHUECKON COCTABIISIOMEH B 00-
el NOJArOTOBKE, BBIPAOOTKY MPEICTaBICHUS O POJIM U MECTe MaTEMaTHUKU B COBPEMEHHOM LIMBMIIU-
3alMd ¥ B MUPOBOH KYJIbType, YMEHHE JJOTHUECKH MBICIUTh, ONEPUPOBATh a0CTPAKTHBIMU O0BEKTaMU
U KOPPEKTHO MCIOJIb30BaTh MAaTEMaTHUYECKUE MOHATHS U CUMBOJIBI U1l BBIPAKEHUS KOJIMYECTBEHHBIX
Y Ka4YECTBEHHBIX OTHOLICHUIA.

3agayamMM M3y4eHUs AMCUUILUIMHBI SBISIIOTCA: OOydeHHE CTYJCHTOB OCHOBHBIM MaTeMaTHde-
CKHUM METOJaM, O3HaKOMJICHUE CTYIECHTOB C PA3JINYHBIMU IPUJIOKEHUAMHU 3TUX METONOB K PELICHUIO
IIPAaKTUYECKUX 3a/lad C yIIOPOM Ha T€ pa3zelibl MaTEMATUKH, KOTOPbIE B COOTBETCTBUU C YUEOHBIMU
IUTAHAMH UMEIOT NIEPBOCTENICHHOE 3HAYEHHE VISl IOATOTOBKH CIIELUATINCTOB.

2. MecTo IMCHHMILUIMHBI B CTPYKTYpe 00pa3oBaTebHOil MporpaMMbl

MaremMaTrka OTHOCUTCA K 0JI0KYy 1 yueOHOro miaHa.

OcHOBOIl OCBOEHUSI JAHHON Y4eOHOM IUCLUIUIMHBI SBJISAETCS IIKOJBHBIM KypC MaTEMaTHKH.
DJeMeHTBl HEKOTOPBIX Pa3/esIoB MaTeMaTHKH, U3y4yaeMbIX B By3e (JInHeiHas anreOpa, quddepeHiu-
QIBHOE M MHTETPAIbHOE UCUYHCICHUS (PYHKIINH OJHON NEPEMEHHOM, aHATUTUYECKasi TeOMETpHs), 3a-
JIOXKEHBI B IIKOJIBHOM Kypce MaTeMaTHKH; 3HaHHE 3THX JIEMEHTOB 0053aTeNbHO KaK Julsd yriayOnéH-
HOT'O M3y4YEHUs YKa3aHHBIX PA3ZeiIOB MATEMAaTUKU B By3€, TaK U JUIsl OCBOCHUS TaKMX pa3/eiioB, U3Y-
YeHUEe KOTOPBIX MPEIyCMOTPEHO TOJIBKO B BbICIIEH MaTeMaTHke (au¢depeHnnanbHoe UCUUCIICHHE
(GYHKINH HECKOJBKHX MEepeMeHHbIX, AuddepeHnnanpupie ypaBHEHUS, YHCIOBbIE U (PYHKIIMOHATb-
HBIE PAbI, BBIYUCICHUE YACIOBBIX XapaKTEPUCTUK CIy4alHBIX BEJIUYHH, UCIIOJIBb30BAHNE MaTEMaTH-
YECKHX METOJIOB 00paOOTKH CTATUCTUYECKUX JTAHHBIX U IPYTHE).

B cBoro ouepenp, jaHHas IUCLUIUIMHA, IOMMMO CaMOCTOSITEJILHOTO 3HAYEHHUS, SIBIIAETCS MpPEel-
IIECTBYIOMIEH U CIEAYIOUINX €CTECTBEHHOHAYYHBIX M OOMIETTPO()ECCHOHATBHBIX YU4EOHBIX AUCIIH-
IUIMH, IPElyCMOTPEHHBIX B yueOHbIX Iu1aHax: dusnka, Mexanuka, MaTeMaTH4ecKoe MOJIeIMPOBaHUE,
Teopust nomst, Teopust GyHKIMNA KOMIUIEKCHBIX ITepeMeHHbBIX, OnepanimoHHOE HCYHCIICHHE.

3. IlepeyeHb MIaHMpPYeMBbIX Pe3yJbTATOB 00y4eHHs MO JMCHUILIMHE (MOAYJII0), COOTHECEH-
HBIX C HHMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH
B pesynbraTe 0CBOCHMS AMCUUIUIMHBI BBITYCKHUK CIELMAINTETa JOJDKEH 00JaaaTh Cledyro-
LIIMMH 0011enTpo(ecCnOHATbHBIMA KOMITETEHIIUSIMU 1 MHIUKATOPaMU UX JOCTUKEHUM:

Taomauma 1
Kon mo ®I'OC NuaukaTopbl J0CTHKEHUS Ilnanupyemsble pe3ybTaThbl
00y4eHMs M0 TUCHHUIIHHE
(3YB)
YHuBepcajibHbIe
VK-1 VYK-1.1. AHanu3upoBaTh 3a7a4y, Bbl- [3HATH: OCHOBHBIE TIOHSTHS M METO/IbI

Criocob6eH oCyIecTBIsATh
KPUTHYECKHIA aHAIIN3
MPOOJIEMHBIX CHTYyaIHi
Ha OCHOBE CHUCTEMHOIO
MOJIX0/1a, BEIPa0aThIBaTh
CTPATETuIo JCHCTBUI

Jensisi ee 6a30BbIe COCTABIISIOIINE,
OCYIIECTBIISIET JEKOMITO3UITUIO 3a7a-
4uy;

YK-1.2. HaxoauTs ¥ KpUTHYECKU
aHaJIN3UPOBaTh HHPOPMAITHIO, HE00-
XOIAUMYIO JUISl PEIICHUS TOCTaBICH-
HOM 3a7aun

YK-1.3. PaccmaTpuBath BO3MOXKHBIC
BapUaHTHI PEILICHHS 3a7a4H, OLlEHUBAs
MX JOCTOMHCTBA U HEJIOCTATKH;
YK-1.4. I'paMOTHO, TIOTUYIHO, apTy-

IMMHEHHOHN anreOphl, aHATUTHYECKON
reOMETPHUH, MATEMAaTHIECKOTO aHaJIH-
3a, nudQepeHIaTFHBIX YPaBHEHUH,
TEOpPHH BEPOSITHOCTEH U MaTeMaThye-
CKOM CTaTHUCTHKH.

'YMeTh: cOCTaBIIATh ypaBHEHHUS TPsi-
MBIX U KPHUBBIX JIMHUI Ha TUIOCKOCTH U
B IPOCTPAHCTBE, TOBEPXHOCTEH BTOPO-
ro nopsaaka, auddepeHuupoBats u
WHTErpUpPOBaTh GYHKIIUH OJHOW U He-

CKOJIBKUX IICPEMCHHLIX, PCHIATH ITPO-




MEHTHPOBaHO (hOPMUPOBATH COO-
CTBEHHBIC CYXKICHUA U OlleHKU. OT-
JU4ath (GakThl OT MHEHHUH, HHTEpPIIPE-
TaIui, OI[CHOK U T.J. B PACCYKICHUIX
JPYTUX YYaCTHUKOB JEATEILHOCTH
YK-1.5. Onpenensite u OIICHUBATH
MOCJICACTBUS BO3MOXKHBIX PEIICHHH

creiimme auddepeHIraIbHbIe ypaB-
HEHUS, MICCIIEA0BATh HA CXOIUMOCTh
PSIIIBI, HAXOJUTH YHCIIOBBIE XapaKTePH-
CTHKH CITy4aiHBIX BEJIUYHH.
Biaaers: MmeTonamu mocTpoeHus Ma-
TeMaTUYeCKUX MOJIeNEeH Py pelIeHUu
MPON3BOICTBEHHBIX 33/a4.

3aJaun




4. O0beM IMCUUILIHHBI M BUABI Y4e0HO# padoThI

Taoauna 2
Bcero CemMecTpsl
. yacoB/3a4. ef. (010)]0) 300
Bun yyeOHo# padoThl
010]0] 300 1 2 3 4 1 2 3 4

fo‘;““““a" padora (Bee- | 5573 | goj2,2 68 64 68 64 20 20 20 20
B toM uucne:
Jlexu 132 40 34 32 34 32 10 10 10 10
[Tpaktuueckue 3anarus (I13) 132 40 34 32 34 32 10 10 10 10
Cawoctosrenbnas pabora | 5,0/ 7 | 539/14 8 112 80 76 80 124 160 124 124
(Bcero)
B ToMm yucie:
E;IHOHHCHHG [ICHMCHHOH 132 142 34 32 34 32 34 40 34 34
N3yuenue BonpocoB, BbIHE-
CEHHBIX Ha CAaMOCTOSITENb- 216 390 78 48 42 48 90 120 90 90
HYyI0 paboTy
OO0uasi TPy10€eMKOCTh 612/17 | 612/17 180/5 144/4 144/4 144/4 144/4 180/5 144/4 144/4

JK3a- JK3a- JK3a- JK3a- JK3a- JK3a- JK3a- JK3a-
Bua oryerHocTH

MCH MCH MCH MCH MCH MCH MCH MCH




5. ConepxaHue TUCHUILINHBI

5.1. Pa3nesbl AUCHUIINHDBI 1 BUABI 3aHATHHA

Taoauna 3
Yacel Yacobl
Ne HaumenoBaHue pasjaesa JIEKIIMOH- | NMpaKTH4Ye- Bcero
/1 AUCIHUILIAHBI 10 ceMecTpam HBIX 3a- CKHUX3aHd- 4acoB
HATHHI THH
1cemecTp
Bcero 34 34 68
1 | JIuneitHas u BeKTOpHAas anredpa 16 16 32
2 | AnamuTHuecKas reoOMeTpus 10 10 20
3 | BBenenue B MaTeMaTHYECKUA aHAIN3 8 8 16
2cemecTp
Bcero 32 32 64
4 I[I/I(p(bepelvmnanmoe HCHHCICHHE byHK- 20 20 40
IIUW OJTHOW TTePEMEHHOM
5 | OyHKINU HECKOJIBKHX NMEPEMEHHBI 12 12 24
3 cemecTp
Bcero 34 34 68
HHTerpaabHOe UCUHUCIIEHNE KU O1I-
g | urerp 1 ymicuit on 18 18 36
HOM TIEpeMEHHOU
7 | JudbdepeHnmanbHbie ypaBHCHHS 16 16 32
4 cemecTp
Bcero 32 32 64
8 | Pansl 10 10 20
9 KpatHble, KpUBOJIMHEWHBIE U TTOBEPX- 8 3 16
HOCTHBIC HHTETPAJIbI
10 OCHOBEI VTeopI/H/I BEPOSATHOCTEH U MaTeMa- 14 14 28
THYECKOH CTaTUCTUKH
5.2. JlekmoHHBbIE 3aHATHS
Taoauna 4
No HaunmeHnoBanme
Conepxanue paszena
n/n | pasaena AUCHUILTUHBI

1l ce Mme cTp

JIuHeitHas u BEKTOp-
Has anrebpa

Omnpenenureny BTOPOrO U TPETHETO MOPAJKOB U MX CBOM-
ctBa. [lonarue 06 onpenenutene N-ro nopsaka. CucreMsl Ju-
HEHHBIX YpaBHEHHMH M ux uccienosanue. Merog Kpamepa n
meron [aycca pemieHuss cucteM. MaTpuiel U JACHUCTBHS HaJ
HuMmH. OOpatHas MaTpuua. MaTpuuHblid croco0 pelleHus CH-
CTEM JIMHEHHBIX ypaBHEHUH. JleKapTOBBI MPSMOYTOJIbHBIE KO-
OpAMHATHl Ha IJIOCKOCTU U B IpocTpaHcTBe. Bekropsl. Jlei-
CTBHsA HaJ BeKTOpaMu. CKalIpHOE, BEKTOPHOE M CMEIIAHHOE
IIPOU3BEICHUS BEKTOPOB.




AHanuTnyeckas
TreOMETpUs

Paznuunbie ypaBHeHUsI MPSIMON HA TUIOCKOCTU. Touka mepe-
CEUYEHMS JIBYX MPSMBIX, YTOJl MEXAY AByMs npsiMmbiMu. KpuBbie
BTOPOTO TIOPSIIKA: OKPYKHOCTb, JJLTUIIC, TUTIepOoIa, mapadoia.
VYpaBHEHHE IUIOCKOCTH, IMPOXOJAIIEH dYepe3 JaHHYI TOUKY
MEPIeHIUKYIAPHO JaHHOMY BekTopy. OOiee ypaBHeHHE
IJIOCKOCTH. YpaBHEHME IIJIOCKOCTH B OTpe3Kax. PaccrosHue ot
TOYKH 10 INIOCKOCTH. YTOJ MEXIY IJIOCKOCTSIMU. Y CJIOBUS Ma-
paJIENBHOCTU U MEPIEHAUKYISAPHOCTU IUIOCKOCTEH. [Ipsimas B
npoctpanctBe. KaHoHMYeCKHEe U MapaMeTpuiecKue ypaBHEHUs
IPSIMOM B IPOCTPAHCTBE. YTOJ MEKIY IPSIMBIMU B IIPOCTPAH-
CTBE. YCIJIOBUS NMApaJUIEIbHOCTH U NEPHEHAUKYJISIPHOCTH Mpsi-
MOH ¥ INIOCKOCTH. TouYKa nepecedeHus NpsMOon U IJIOCKOCTH.

BBeneunue
B MaTeMaTHYECKUI
aHann3

[Ipenen ¢pyHKIMHM B TOYKE M Ha OECKOHEYHOCTU. beckoHed-
HO Manble QyHKIUH. OrpaHudeHHsle (QYHKIUH. beckoHeyHO
Oonpire GyHKIUH U UX CBSA3b C OECKOHEYHO MaJIbIMU (DYHKIIH-
samu. OCHOBHBIE TeOpEeMBbI O Ipexaenax. PackpsiTue Heompene-

0 o

JICHHOCTEN BHUAA: —, — . lIepBBIll M BTOPOM 3ameyaTesbHbIC
00

npenensl. HenpepbiBHOCTh (pyHKunu. Touku paspeiBa U HX
knaccudukanus. CBoicTBa HeMpepbIBHBIX (YHKIUI: OrpaHu-
YEHHOCTb, CYIIECTBOBAaHUE HAMOOJBIIETO M HANMEHBIIETO 3HA-
YEHUH, CYIIECTBOBAHUE NMPOMEKYTOUHBIX 3HAYEHUN.
KommnekcHble uucna: onpeneneHue, anreOpanydeckasl 3amuch
quceln U apudmMeTHueckre AeUCTBUS HaJl HUMU; TPUTOHOMETpUYe-
CKasg M TIOKa3aTeJbHas ()OPMBI 3alMCH; BO3BEJCHHE B CTEICHBb
KOMIUIEKCHBIX YMCEJI; U3BJICUEHHE KOPHS N-i1 CTENEHN.

2-i c e M e C TP

Huddepenunansaoe
UCYMCIIEHUE PYHKIINH
OJIHOU IIEPEMEHHOMN

Onpenenenne NpoOU3BOAHON, €€ T€OMETPUUECKH U MeXaHWue-
ckuit embich. Juddepenmmpyemocts GyHKIwii. OCHOBHBIE TTPaBHU-
na muddepentmponanus. [IpousBonHas cnoxxaolt GpyHkiwu. Ipo-
W3BOJIHBIE OCHOBHBIX AJieMeHTapHbIX (yHKIwA. uddepeniman
¢bynkumit. 'eomerpuueckuil cmbicn mupdepennmana. [Iponsson-
HbIE TIapaMeTPUUECcKH 3aaHHbIX QyHKIMA. Juddepenumponanue
HEsBHO 3aiaHHbIX (yHKuWi. [IponsBomnble n nuddepeHmans
BBICIIMX MOpAIKOB. Teopembl Poms, Jlarpanxka, Komm. [Tpasuio
Jlomurans. ®dopmyna Teiinopa. HeoOxomumble M J0CTaTOYHbIE
yCJI0BHsI Bo3pacTaHus M yobiBaHus (pyHKimu. HeoOxomumeie u 10-
CTaTOYHBIE YCIIOBHS SKCTpeMyMa (DYHKIMHU. BBITyKIOCTh M BOTHY-
TOCTh KprBOM. Touku mepernda. ACUMITOTHI Tpaduka QYHKIHH.
OO1mast cxema uccaenoBaHus (PyHKIMU U TOCTPOEHHE ee TpaduKa.

DYHKIMN HECKOJIBKHUX
MePEMEHHBIX

OyHKITUN HECKOJIBKHUX TIepeMEHHBIX. [Ipenen u HempepbIBHOCTh
(GYHKIMN HECKOJBbKUX MEepeMEeHHbIX. YacTHble NPOM3BOJHBIE.
[Tonnsenii quddepennman. [Ipunoxenue nomHoro nuddepeHim-
ajla K NpUOIMKEHHBIM BbIYUCIEHHUSAM. YacTHbIe TPOU3BOIHBIE
BBICIIMX TOPSIAKOB. YpaBHEHUE KacaTelbHON IJIOCKOCTH H
HOpMalld K moBepXHOCTU. [Ipom3BoaHas MO HampaBJICHUIO.
I'paguent. OkctpemMyM QYHKIMH ABYX IE€peMEeHHbIX. bes-
YCIOBHBINA IKCTPEMYM.
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3-i ce MmecTDp

NurterpansHoe
UCYHCIIeHNE (PYHKIIUU
OJHOI IEpeMEHHOM

[TepBooOpasnas. HeomnpeneneHHblii HHTETpal U €ro CBOM-
cTBa. Tabnmuia OCHOBHBIX HMHTErpanoB. MHTerpupoBaHue moju-
BEJICHUEM TI0]] 3HAK AuddepeHinana; 3aMeHa NepeMeHHOH, HH-
TErpupoBaHue 1Mo yacTsaM. HTerpupoBaHue apoOHO-
panMoHanbHON (DYHKIMU; WHTETPUPOBAHUE MPOCTEHININX TPH-
TOHOMETPUYECKUX (QYHKIMI, UHTETPUPOBAHHE HPPAIOHANb-
HocTel. OmnpeneseHHblil HHTerpan Kak Mpeaesl MHTErpabHbIX
cymM. CBoiicTBa ompenesieHHOTo uHTerpaia. @opmyna Hero-
ToHa-JIeliOHuIa. Bbrunciienre ompeneseHHOro HWHTEerpaiga c
MIOMOILIBKO 3aMEHbl NEPEMEHHOM M HMHTETPUPOBAHHMEM [0 4Ya-
ctsiM. HecoOcTBenHble nHTErpaisl. [Ipu3Haku cXOIUMOCTH He-
COOCTBEHHBIX MHTErpasioB. [IpuioxeHus onpeneaeHHbIX UHTE-
IpajoB: BBIYUCIICHUS TUIOMIAACH TUIOCKUX (UTYp, IIUHBI TyTH
IJIOCKOHM KPUBOH, 0OBEMOB TEII.

Judbdepenumanbapie
YpaBHCHHUS

3anauu, npuBOASIHE K TUPPepeHITHAUTLHBIM ypaBHeHHs M. O0-
ume noHsTus u omnpeaeneHus. uddepeHnmanbapie  ypaBHEHHS
MIEPBOTO TMOPSAKA: C PAIACISIIOIIMMUCS TTEPEMEHHBIMU, OJTHOPOJI-
HbIC, JIMHEWHBIC, B MOJHBIX muddepeHmmanax. Juddepenimans-
HBIE ypaBHEHHS BBICIIMX IOPSAKOB, JOIYCKAIOIINE TTOHIKEHHE
nopsika. JIuHelHbIe OTHOPOIHbBIE U HEOMHOPOIHbIe MrddepeHtu-
TbHBIC YPABHEHUS BBICIINX MOPsSAKOB. CTpyKTypa 0oOIIero perie-
HUSI IMHEWHOTO OTHOPOHOrO ypaBHEeHus1. JINHEWHbIE OTHOPOIHbIE
i epeHIaTbHbIe YPaBHEHHS C MOCTOSIHHBIMU KO3 (HIIeHTa-
mu. HeopHoponubie nuddepeHimansHpie ypaBHEHHS ¢ MPaBoi va-
CTBIO CHEIMALHOrO Bua. CrcTeMbl TMHEHHBIX T depeHmas-
HBIX YPaBHEHUH MEPBOrO MOPsAKA C MOCTOSHHBIMU KOA(QHUIEeH-
TaMH.

4-f ¢c e mMm e cT P

Psaner

YucnoBble psabl, CXOMUMOCTh U cymMma psna. HeoOxomumoe
YCIIOBHE CXOOUMOCTH. PS/IbI ¢ MOJIOKUTENBHBIMY WieHaMu. JlocTa-
TOYHBIE NPHU3HAKK CXOIMMOCTH: NPU3HAKUA CPABHEHHUS, NPU3HAK
Janambepa, paavKaibHbIi U HHTErpabHbIA npu3Haku Komm. 3Ha-
korepeMeHHble psiapl. [IpusHak JleiioHuma. AGcomoTHas U yCIOB-
Has cxoAUMOCTh. DYyHKIMOHATBHBIE PS/Ibl, 00JIACTh CXOIUMOCTH.
Crenennsle psapl. Teopema AGens. MIHTepBan v paguyc CXOIMMO-
ctu. Pa3noxenne QyHKIMI B CTENIEHHBIE PSJIBL.

Kpatnsle,
KPHUBOJIMHEWHBIE U
MTOBEPXHOCTHBIE
MHTETpaJIbl

3aiaull TeOMETPUUECKOr0 U (PH3UYECKOrO XapakTepa, MpUBOJIs-
1He K TOHSATHUIO JBOMHOTrO MHTerpaia. CBOMCTBA JBOMHOTO WHTE-
rpaja. Beraucienue IBOWHOrO uHTErpana. TpOHHOM MHTETpal
Bbrunicnenue TpoiiHOro mHTErpana. 3amMeHa IMepeMEeHHBIX B Kpar-
HBIX UHTErpanax. [ [puitoykeHns KpaTHbIX MHTETPAJIOB: BHIYMCIICHUE
TUIOMAAEH TUIOCKUX (PUTYp; BhIUUCICHHE 00beMOB Tel. KpuBosm-
HEWHBIE MHTETpaJIbl IEPBOrO M BTOporo poja. Ilpunoxkenus kpu-
BOJIMHEWHBIX MHTErpasioB. [I0BEpXHOCTHBIE MHTErpaJIbl IEPBOTO U
BTOPOI'0 POAA.




[Tpenmer Teopun BeposiTHOCTER. [IpocTpaHCTBO 3M1EMEHTapHBIX
coObITHii. Anredpa coobituif. Kitaccuueckoe n reoMerpudeckoe
ompenenenus: BepositHoctu. KomOuHaropuka. bunom HproToHa.
OnemMeHTapHasi Teopust BeposiTHOcTe. IIOBTOpHBIE HCHIBITAHMSL.

@opmyna bepnyinu. HauseposiTHelimee 4nuciio M, HaCTYIUICHUS

COOBITHS B JTAHHOM cepur OMBITOB. /IMCKpeTHBIE CilydaiiHble Be-
muunHbl. DyHKUMSA pacnpelesieHus, CBOWCTBAa. HenpepbiBHbIE

OcHoBbI TEOpHH ciiy4aiiHble BeIMYMHbL. DYHKIMS pacnpeneieHus, IUIOTHOCTh
BEPOATHOCTEH M Ma- | pacrpe/e/ieHns, UX B3aUMOCBSI3b U CBOKCTBA. UMCIIOBBIE Xapak-
10 | Temarndeckoi craTu- TEPUCTUKHU CIy4alHOM HENpepbIBHOM BelWYuHBL. HopmanmbHOe
CTHKH pacIpeieieHe U €ro 4ucioBble XapakTepucTHkH. CiydaiiHble
BEKTOpbI. 3aKOH pacnpeaeieHus. YuCIoBble XapaKTEPUCTUKU
CIIy4aliHBIX BEKTOpPOB. Y CIIOBHBIE MAaTEMATUYECKHE OXKUJIAHUS.
Oynkuuu perpeccud. KoadduimeHT Koppemsium. OcHOBBI
CTaTMCTUYECKOro onucaHus. ['McrorpamMmma U MOJIUTOH YacTOT.
DOMIIMpUYECKOe pacrpesiefieHue U ero cBoiicTBa. BriOopouHbie
XapaKTepUCTUKU M UX pacrpenencHus. ToueyHble OLEHKH.
CBoiicTBa HECMEIIEHHOCTH, COCTOSTENILHOCTH U 3 (HEKTHBHO-
cTi. OThICKaHUE OLIEHOK METOJ0M MOMEHTOB.

IIpumeuanue. KypcrBoM BblJI€I€HBI BOIPOCHI /JIsi CAMOCTOSITENILHOM paOOThI CTYIEHTOB.

5.3. JlaGopaTopHble 3aHATHSA
He npenycmoTpensl
5.4. TlpakTnyecKkue 3aHATUS

Taoaunma 5

HaumenoBaunue
Ne i/t pasjena JTuCIu- Coneprxanue paszaena
IJTHHBI

l-i ce MmecT P

Boeruucnenue onpenenurenei 2-ro, 3-ro 1 N-ro nopsakos. Pe-
IIEHUE CUCTEM JIMHEHHBIX ypaBHeHUU Metoiom Kpamepa. Cio-
JKEHUE U yMHOXeHHe MaTpull. Haxoxxenue oOpaTHOW MaTpHIIBL.
Pemenne cucrteM ypaBHEHHMH MaTpUYHBIM METOIOM. Meton

. I"aycca pemenus cucteM JTMHEWHbIX ypaBHeHUH. [loHsATHE BEKTO-
JIuHeiiHasA U BeK- N
1 6 pa u paeiictBus Haj HUMH. Opthl. [Ipoekmus BekTopa Ha OCh.
ropuas aireopa. Jnuna BekTopa. CkajsipHOE MPOU3BENCHHE JABYX BEKTOPOB, YCIIO-
BHE MEPIEHAUKYISIPHOCTA BEKTOPOB. BEKTOpHOE M CMENIaHHOE
MPOM3BEJCHUsI BEKTOPOB U UX CBOMcTBa. Hampasisttomue kocu-
HYCBI BEKTOPOB. [ €OMeTpUUECKNA CMBICT BEKTOPHOTO M CMEIIaH-
HOI'O MPOU3BEICHUN.




AHaJIUTHYECKAA
reoMeTpusi.

PaznuuHble BUIBl ypaBHEHUM MPsSMOMl Ha TUIOCKOCTH. Touka
NEpPECEUEHUS NIPSIMBIX, YIOJ MEXIy NpsAMbIMU. KpuBble BTOpOro
MOPsIIKA: OKPY>KHOCTH, DJUIUIIC, THUNEepOoia, mapadosa. YpaBHe-
HUE IUIOCKOCTH, MPOXOAAIIEH Uyepe3 3aJaHHYI0 TOUKY NEpPIEHIH-
KYJISIpHO JaHHOMY BeKkTopy. OOmiee ypaBHEHHE IIJIOCKOCTH.
YpaBHEHHE IUIOCKOCTH B OTpe3kax. PaccrostHue OT TOYKH 10
IJIOCKOCTH. YTOJ MEXIY IUIOCKOCTSAMHU. Y CJIOBHS MApPaLIEIbHO-
CTU U IEPIEHIUKYISAPHOCTH IUIOCKOocTed. IIpsimMas B mpocTpaH-
cTtBe. KaHOHHMUeCKHe U MapaMeTpUYeCKue ypaBHEHHS MNPSIMOU B
IIPOCTPAHCTBE. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. Y CIIOBUS
MapaJuIEIbHOCTH U NEPHEHAUKYIIPHOCTH NMPSAMON U IUIOCKOCTH.
Touka nepecedeHns NPSIMON U IIJIOCKOCTH.

BBenenue B mate-
MAaTHYeCKHH
aHaJInu3.

[Ipenen uwucnoBoil mocnenoBareabHOCTH. Ilpenen ¢yHKIMU B
TOYKE U HAa OECKOHEYHOCTH. beckoHeyHO (obiue 1 6eCKOHEYHO
Manble QyHkiuu. Berancnenue npenenos. PackpeiTue Heomnpee-
nenHoctell. IlepBblil 1 BTOpoOi 3ameuaTenbHble npenensl. Cpas-
HeHue OecKoHeuHO Maiblx (pyHkuuid. [IpaBuna packpbITHs He-
onpenenennocreii. Ilonstue HempepsiBHOCTH QyHKIUU. OgHO-
CTOpOHHHUE Tipenienbl. Touku pa3phiBa, X KiaccuUKaIys.

KommnekcHple uuncna. Anrebpamdeckas (opma 3amucu KOM-
IJIEKCHOTO yuciaa. Moayiap M apryMEHT KOMILUIEKCHOIO 4YucJa.
JlelicTBUA HaJ KOMIUIEKCHBIMU YMCIaMU. TpUroHoMeTpudeckas u
nokasarenbHasi (GOpMbI 3allUCU KOMILIEKCHOTO uncia. Popmyna
Myagpa-Jlamnaca.

2-i ¢c e M e c TP

JAudppepenuuaib-
HOE HCYHCJIeHHe
(pynkuuii oqHoi

nepeMeHHOI.

ITpon3BoIHBIE OCHOBHBIX JIEMEHTapHbIX PpyHKuud. Tabnuma
npou3BoaHbIX. [IpaBuna nuddepennuponanus. [IponsBoaHas
cnoxHoi pyHkuuu. JuddepenuppoBanue HessBHON (QyHKIUU.
[TpousBonHas GpyHKIMY, 3aJaHHON napameTpudecku. udde-
pennuan ¢pyukuu. [Ipasuio JlonuTans u ero UCNoab30BaHUE
JUIS PacKpBITUS HeonpeaeneHHocTel. MccnenoBanue GpyHKIUM ¢
MTOMOIIBIO TPOU3BOAHON. OThICKAaHNE HAUOOJIBIIIETO U HAUMEHb-
Iero 3HaYeHuH QyHKIuM, TudpepeHnupyeMoit Ha OTpe3Ke.
AcumnTotsl rpaduka pyakimu. OOmas cxema UCCiIeI0BaHUs
(byHKLINYU U TOCTpoeHHe e€ rpaduka.

DyHKIUH He-
CKOJIBKHUX Iepe-
MEHHBIX.

O6nacts ompeneneHuss (QyHKIMU JBYX MepeMeHHbIX. YacTHbie
NPOM3BOJIHBIE (DYHKIIMM HECKOJIBKMX NepeMeHHbIX. [lomHbii
mubdepennman. OKCTpeMyM (YHKUIUMH JIBYX I€pEMEHHBIX.
HauOonbiiee 1 HauMeHblIee 3Ha4eHUS (PYHKIIUU JBYX MEPEMEH-
HBIX B 3aMKHYTOM obOmactu. Ilpom3BojgHass Mo HampaBlIEHUIO.
I'panuent. KacatenbHast IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

3 ceMecTpPp




HNuTerpanbHoe
HCYHUCIeHne
GyHkunM oaHOM
nepeMeHHOI.

[Tonsitue mepBooOpazHoil. HeonpenenéHuplii HHTETpaI U €ro
coiictBa. Tabnmuma HeompenenéHHbIX HHTErpanoB. OCHOBHBIE
METO/bl MHTEIPUPOBAHUA: HENOCPEICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE METOJOM TOJBEACHHUS MO/ 3HaK muddepeHmma-
J1a, METOJ 3aMEHbl IEPEMEHHOM, METOJI UHTETPUPOBAHUS IO Ya-
ctsaM. Muorounensl. OcHOBHasi Teopema anreOpel. Pasznoxenue
MHOI'O4WIEHA Ha JIMHEHHbIE U KBaJpaTHblE MHOXKUTENU. MHTErpH-
pOBaHUE palMOHAIBHBIX ApoOel. Tumel mpocTedmmx apodei u
X UHTerpupoBaHue. MHTerpupoBaHue panyoHaIbHBIX IpoOeit
METOJIOM DPAa3JIOKEHMsI Ha Ipocreimue apodu. MHTerpupoBanue
MPOCTEHIINX UppallMOHANBHBIX (QyHKUUH. MIHTerpupoBaHue Tpu-
roHoMerpuyecknx ¢GyHkuui. OmnpenenéHHbI MHTETpal M €ro
cBorictBa. ®opmyna Hetotona-JleitOnuma. 3ameHa nepeMeHHoON B
onpezaeneHHoM uHTerpane. dopmyna HMHTErpupoOBaHHsA IO 4Ya-
ctsaM. [Ipunoxenus onpenenéHHOro nHTerpaia.

Anddepennu-
ajJibHbIE YpaBHe-
HHS.

Juddepenumanpapie ypaBHeHHS |-ro THOpsIKa: ¢ pasjaessio-
HIMMHCS TIEPEMEHHBIMHU, OJJHOPOJIHbIE U JuHeWHbIe. [Ipocreiiine
g depeHraIbHbple  ypaBHEHUSI 2-TO TOPSAIKA, JIOIMYCKAIOIIHNe
MOHIDKEHUE nopsiaka. JInHelHble OIHOPOAHBIE U HEOJHOPOJHBIE
g depeHranbHble ypaBHeHHs 2-r0 nopsiaka. JInneinsie mud-
depeHnnanbHble YPaBHEHUS C MOCTOSIHHBIMH KO3 UIIUECHTAMH.
Pemienne omHOPOAHBIX YypaBHEHUW. PenieHne HEOTHOPOIHBIX
mubdepeHIMaNbHBIX YPaBHEHUH C MOCTOSHHBIMH KO3 (UIIMEH-
TaMU C NPaBOIl YaCThIO CHELMAILHOIO BUJIA.

4-fi ¢c e mMm e cT P

Pannl.

UYucnosbie psapl. Cxoaumocth U cymMma psiga. OCHOBHBIE CBO-
CTBa cxonaumxcs psaaoB. Heobxomumoe yciioBuE CXOAUMOCTH
psna. Teopemsr cpaBaenus. [lpusnaku lanambepa, Kommu. 3nako-
yepenytomuecs psaabl. [Ipusnak JleliOnuna. [lonstue o GpyHkuno-
HaJgbHOM psiie. CTeneHHble psAabl. IHTEpBal U paguyc CXOIUMO-
CTH.

Kparnblie,
KPHMBOJIMHEHbIe
U MOBEPXHOCTHBIE

HUHTerpaJsbl.

JIBOiHOW WHTErpasn, ero cBorMcrBa. M3MeHeHue mnopsjika UHTe-
IrpUpOBaHus. BelynciieHre JBOMHOIO MHTErpajla CBEACHUEM K I10-
BTOpHOMY. TpoiiHOW MHTErpai M ero BblUMCIEHHE. 3aMEHa Iepe-
MEHHBIX B KpaTHbIX MHTerpanax. KpuBoJIMHENHbIE HHTErPAIbI, UX
CBOMCTBA M BbIYMCIICHHE. [I0BEpXHOCTHBIE MHTErpalibl U UX BBI-
yucieHue. IIpunoxeHus KpaTHBIX, KPUBOJUHEUHBIX U IOBEPX-
HOCTHBIX UHTETPAJIOB.
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OcHOBBI TEOpHH
BEPOATHOCTEH U
MaTeMaTH4eCKOI
CTAaTUCTUKH.

O61ue npaBuiia KOMOMHATOPUKH: IPABUIIO CYMMBI, IPaBUIIO
npousBeneHus. PazMenienus, nepecranoBky, couetanus. Ciy-
yaifHble COOBITHA U ornepaluu HaJ HUMH. HecoBmecTHbIE cOOBI-
tus. [lonHas rpynmna nonapHo HeCOBMECTHBIX coObIThil. Kiaccu-
yeckoe ornpezenieHrne BeposaTHocTh. CBONCTBA KJIacCUYECKOil Be-
POSITHOCTH. Y CJIIOBHAsI BEPOATHOCTh. DOpMyIia IMOJTHOM BEPOSTHO-
ctu. ®opmyna baiieca. [loBropHbIie ucnbiTanus. buHOMHaNBHOE
pacnpenenenue. ®opmyna bepnynnu. HaueposiTHeliiee 3Haue-
HUE Yncia nosiBjaeHus coobitus. CinydaiiHas BenuunHa. OyHKIUS
pacnpeziesieHus: U ee CBOMCTBA. JJuCKpeTHbIE U HENIPEPHIBHBIE
ciydaiiHble Benn4yuHbl. [IOTHOCTE paciipeneneHus, e€ CBOMCTRA.
Hopwmainbnslii 3aK0H pactipenenenus. HesaBucumblie cinydaiiHbIe
BEJIMYMHBL. UHCTIOBBIE XapaKTEPUCTUKH CITyYailHbIX BEJIMYUH.
Matematuueckoe oxunanue, e€ csoiictBa. Koaddunuent xoppe-
JSUM, ero cBoiicTBa. OCHOBHBIE MOHATHSI MaTEMaTHYECKON CTa-
TUCTHKH: BEIOOPOUYHAs COBOKYITHOCTh, F€HEpaJIbHAsI COBOKYII-
HOCTb, TOBTOPHAsI BBIOOpKa, O€CIIOBTOpHAs BEIOOPKA, OTHOCH-
TEIBHBIN MoKa3aTenb BEIOOpKH. OmnbKa penpe3eHTaTUBHOCTH.
['enepanbHas cpenHsis, BbIOOpoUHas cpenHss. JloBepuTenbHble
MHTEPBAJIBI ISl OLIEHKU MaTEeMaTUYECKOr0 0XKHIaHNs HOpMaib-
HOTro pacnpenenenus. OneHKa BeposTHOCTH (OMHOMHAIBHOTO
pacnpeziesieHus) o0 OTHOCUTENbHOM yacToTe. CTaTUCTUYECKOE
pacnpezenenue BpIOopku. [Ionuron 4actoT, ructorpamMmma 4acTor.

2. Beenenuwe B mMareMaTWdecKuili aHann3. MHOXKECTBO JCHCTBHTEILHBIX 4ucesl. UHCIOBBIC MPO-
MexyTku. Moaynp uncna. [lorpentHocTs BbruuciaeHus (a0Com0oTHAs, OTHOCUTeNbHas). Onpe-
nenenue ¢pyHkuuu. CriocoOs! 3ananus QyHKUMU. DaeMeHTapHble (PyHKINU, UX TpaduKH: 1ie-
nasi parmoHanbHas QyHKIHS, IpoOHO-panMoHanbHas GyHKIus, crenenHas ¢ynkius. [Tokasa-

6. CamocrosiTesqibHasi padoTa CTY/IeHTOB

IlepBblii cemecTp

BOHPOCLI AJIsI CAMOCTOATEC/IBHOI'O U3YYCHUSA
1. HOBerHOCTI/I BTOPOT'O IIOPAJAKA U UX KAHOHUYCCKHUC YPABHCHUS.

TebHAas U Jorapugmuueckas QyHKINH.

O0pasen 3agaHuil 1JIs1 CAMOCTOATEJIBHOMH PadoThI

1.Haiitn npoussenenne 4-B uB- A marpuig

A

_(3-1) g_(-1-3-4
“l21)°P% 0o 1 2

) , €CJIM 3TO BO3MOXKHO.

1. PemuTs cucTemMy JIMHEHHBIX ypaBHEHUI:
1) mo npaBminy Kpamepa;

2) wmetonoM [aycca;

2%, + X, +3X3 =4,

X, +2X, + X3 = 4,

3%, +4X, + X3 =0.

4. Jlanvt vemwvipe mouxu A, B, C u D. Havimu, npumensis 6ekmopHyio aneeopy:.

1) yron ABC;

2) tomaas Tpeyronbauka ABC;
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3) o6wvem nupamuasr ABCD.
A(3,2,1) B(2,-1,00 C(4,0,-5) /(-1,2,3)
5. Hamnockoctu XOy nansl Tpu Touku A, B u C. Haiitu:
1) ypaBHenue cropoHbl AB Tpeyroabauka ABC,

2) ypaBHCHHE CpeAHEl JIMHUH TpeyroabHuka ABC, napaiiensHoii cTopoHe AB;

3) yroa BAC;
4) ypaBHEHHE BBICOTHI, OMYIICHHOH 13 BepiiuHbl C;
5) paccrosiaue ot Touku C 10 npsiMoii AB.
A (1,1)B(-1,3) C(-5,0)
6. IlpuBecTu K KAHOHMYECKOMY By YPAaBHEHHS KPUBBIX U TOCTPOUTD UX.
a) 3x%+2y?+6x+4y—1=0
b) 9x?-4y®+18x+8y—31=0
C) 3x*—6x+y+5=0
7. Jlana mupamuna ABCD. HanucaTs:
1) ypaBHeHue npsimMoii AB;
2) ypaBuenwue miockoctu ABC;
3) wHaiitu paccrosiHue ot Bepunbl D 1o rpanu ABC;
4) waiitu npoekimto Touku D Ha minockoctu ABC;

5) waiiti yroa mexay rpansio ABC u pedpom AD.
A(3,2,1), B(2,-1,0), C(4,0,-5), D(-1,2,3).

Bropoii cemecTp

Bonpocs! 1151 caMmocTOATE/IbHOM padoThI
1. Ilpumenenue auddepeHimana K TpruOIMKEHHBIM BEIUACICHUSIM.
2. OO0paboTKa SKCIIePUMEHTAIBHBIX JAaHHBIX METOI0M HAaUMEHBIINX KBaJpaTo

O0pasen 3agaHuil 1JIs1 CAMOCTOATEILHOMH PadoThI
|. Haiitu nmpousBogHbIe GYHKIIHI:

5 10
D y=a-2 4+ /-~ +.5; 2) y=(x*—6x+7)-Igx;
) Y v 3 ) y=( )-lg
3
3) Y=4XX—J£21; 4) y =arctg/2x—1;
5) y=In(sin2x +cos2x); 6) y=e"""* y(1)-?;
B y=69 y1_2. x=arcsint, 5
y= Y =1 y=Int, Yy =%
9) x¥ =y*; 10) y=(arcsinx)ex;
X 3/y_1. 5
w1y y = 27 +7 ; *12)y:\/x 3 (X-2i-7) |
X© -arctg x (x—4)
Il. HaitTu yka3aHHble Npeenbl, UCIO0Jb3Ys IpaBuiio Jlonurans:
2 2y e
1 lim 10x 7x3; 2) Iim4S'_n2X 6S|_nx+2;
x—o 2 —3X + 4X X_>%25|n X+5sInx—3
. (1 5 _ imta Z~ x.
3) ngs(x—S_XZ_x_zoj’ 4) leglngzx Intg 7x.

I11. [IpoBecTu mosHOE UccaenoBaHue GYHKIMNA U TOCTPOUTH UX TpauKH:

12



1) y= (§+B : 2) y=In(4—x?)

Tperuii cemecTp

Bomnpocsl 11t caMoCTOATEIbHOM padoThl
1. TTpuGnmxEHHOE BHIUMCIEHUE OMPEACIEHHBIX HHTETPAJIOB.
2. Mertop Jlarpanxa peleHus JMHEHHOT0 HEOAHOPOIHOTO YPaBHEHHUS.
Cuctemsl muddepeHnanbHbpIX ypaBHeHnid. HopManbHas cucrema.
3. Meroa uckiroueHus pereHust CUCTeMbl U GepeHNaTbHbIX YPaBHEHUH.

Oopa3en 3agaHuil 1J151 CAMOCTOATEIbHON PadoThI

Bapuanr 1
Heonpenesnennbli OnpenesieHHbIH Heco0cTBeHHBIN
HNuTerpan HHTErpaJ HHTErpaj
WNHTerpupoBanue nNoaBeacHUEM Henocpexncrsennoe npumenenue | MHTerpaisl ¢ 6eCKOHEUHBIMU
0J1 3HAK ,un(b(bepeHuHana: dbopmynel HetoToHa — Jleitbuuna: %2 dx

1)J’x+1d 2)J.

COS X

4 I~ P npeeaaMu: I)J.
dx 1) _[ L+ 2X dx 1+ x®
X
1

HNHTerpupoBanue mo 4acTsiMm: 3aMeHa MepeMEHHOM NuTterpansl ¢ HEOrpaHUYEH-
3) J’ (4—3X)e_3XdX V5 HBIMH TIOBIHTETPATbHBIMU
2
dx
) [ o
3 byHKIUAME: 2) | ——=
0 \l5-x?) o
WuTerpupoBanue GpyHKINH BUIA [Tnomanp naockoi GUrypsl.
AX+B " AXx+B . Bbrancnuts minomaas Gurypsl,
/ ax2 +bx+ 0 ax? +bx+c OTpaHUYECHHOM JTMHUSIMU:
4) X 3) y=(x-2)% y=4x-8

'|.\/4+6x—x2

NHTerpupoBanue panuoHaIbHbIX
(I)YHKHHﬁ'
X3 + 4x + 4x + 2
9 [
x + 1 x + X+ 1)

WHuTerpupoBanue
UPPALMOHATIBHBIX (QYHKIIHI:

6) J‘ dx
V1-2x —%1-2x

YerBepThblil ceMecTp

Bonpocs! 1151 caMmoCcTOATE/ILHOM padoThI
1. HopmupoBannas ciayyaiiHas BennuuHa 3akoH Oonbiiux yucen. HepaBencrso Uebsiiena. Teo-
pema YeOrIiena.
2. Teopema beprymmm. Teopema Mapkoga.
3. Teopema Ilyaccona. UnterpanbHas Teopema MyaBpa — Jlamaca.

O0pasen 3agaHuil 1J1s1 CAMOCTOSITEILHOM PadoThI
13




I. [IpeacTaBuTh ABOMHON MHTErpaT ” f (X, y)dxdy B Bue mOBTOPHOr0 MHTErpajia C BHEIITHUM HHTE-
D

rpupoBanreM o X u 1o Y , ecium o6macts D 3amana yka3aHHBIMU JTUHUSIME
D: y*=2x, x* =2y, x<1;
I1. BelaucauTs ABOMHOM MHTErpa 1o 06aactu D, orpaHMYeHHON YKa3aHHBIMU JTMHHAME
[[(y=x)dxdy, D:y=xy=x*;
D
1. Beryucaute mjiomaab oOJactu D, OFpaHquHHOP'I 3aJaHHBIMHA JINHUAMU.

D:y=x*+1, x+y=3;
IV. Ber4uciiuTh TpOHBIC HHTETPAIIBI
[[[(2x* +3y +z)dxdydz, V:2<x<3, -1<x<2, 0<z<4;
\

V. BelurcCauTh KpUBOJIUHEWHBINM HHTErpa I-ro poga J = I f(M)dl.
L

f(M)= 43/x -3 Yy, L —orpe3ok mpsimoit ot Touku (1,0) mo Touku (0,1).

Jlureparypa ans
CAMOCTOSITE/IbHOI Pa0dOTHI CTYIEHTOB

1. [Hamaesa JI. 1., Maramesa X. [1. Jlunelinas anre6pa. YuebHoe nmocoOue mo u3yuyeHuto pasje-
na - ['posusnid, UIIL[ ITTHTY, 2013.

2. Caupnos B. A.Kpatkwuii kypc Beiciieit matematuku. — I'posnsriii, T I'THH, 2016.

3. YmapxamxueB C. M., Ymapxamxkuesa JI. K. [Ipaktuxym o reopuu noss. — ['posusrii, 2009.

4. Tauae A.M. [uddepenunansHoe HcuucieHne (QYHKIMHM OgHOU mepeMeHHOW. COOpHHK 3a
nanuid. —  ['posusrnit, UIIL[ I'THH, 2010.

5. T'awaeB A.M. UnTerpanpHOe ucunciaenne GyHKIUU OJHON nepeMeHHoi. COOPHHK 3a1aHHi.
I'pozusbrit, I I'THH, 2010.

6. MaromaeBa M.A., HcaeBa J.M.IIpakTukyM no BeIClIed MareMaruke.d.,1,2,3 - I'po3HbIii,

ITHTY, 2019.

7. OueHOYHBIE CPEACTBA
7.1. Boripochl K py0esKHBIM aTTeCTALMAM
IlepBbliii cemecTp
Bonpocs! k nepBoii pyoe;KHOH aTTeCTAMH

Jluneiinasi 1 BeKTOpHAasi ajredpa
OcCHOBHBIE CBOWCTBA ONPEACIUTENEH
BriBon hopmyn Kpamepa 11 perieHust cucteM JIMHEHHBIX ypaBHEHUI
Meron I'aycca perieHust CUCTEM JTUHEUHBIX YPABHEHUIN
MaTtpuuHblii crioco0 pelieHns CUCTEM JIMHEHHBIX YpaBHEHHM
BriBo popMyIibl B KOOpAMHATHON (OpMe ISl CKAISPHOTO MPOU3BEIEHHS BEKTOPOB
BeIBOZ ycnmoBHi TapauIeIbHOCTH M YCIOBHS NEPIEHANKYIIPHOCTH IBYX BEKTOPOB
BriBo popmMyIibl B KOOpAMHATHON (OopMe I BEKTOPHOT'O MPOU3BEIEHUS BEKTOPOB
BriBon hopmysibl B KOOpAMHATHOMN (opMe 711 CMEILIAHHOTO MPOU3BEACHHSI BEKTOPOB
JlnuHa BeKkTopa (BbIBOJ ()OPMYIIBI B KOOPAMHATHON (hopMme)

CoNoOR~WNE

Bonpocs! ko BTOpOii py0e:kHOi aTTecTaluu

AHauTH4YecKast reomeTpus
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1. BeiBox ypaBHEHUS NPSMOM, MIPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY MePIEHIUKYISIPHO HOP-
MaJbHOMY BEKTOPY IPSIMOA.

BriBoj 00111€TO ypaBHEHUS MIPSMOI Ha IJTIOCKOCTH.

BrIBOI ypaBHEHUS IIPAMOM, IPOXOIALIEH Yepes3 3aJaHHYI0 TOUKY IIapaJlIeIbHO HAIPABIIAIO-
1IeMy BEKTOPY IPsIMOil.

BrIBOI ypaBHEHUS IPAMOM, POXOALIECH Yepe3 BE 3alaHHbIC TOUKHU.

[Tepexon ot ogHOM POpMBI ypaBHEHHUsI PSIMOU K Ipyroit hopme.

KpuBble BTOporo nopsijika 1 MX KaHOHU4ECKUE YPABHEHUS .

OO1ee ypaBHEHHUE MIIOCKOCTH, YpPaBHEHUE INIOCKOCTU B OTPE3Kax; MOCTPOCHUE MIIOCKOCTH.
VYroa mexay AByMs IUIOCKOCTSIMHU.

VYpaBHEHUE TIOCKOCTH, MPOXOJIAIIEH Yepe3 TpU 3a/laHHbIE TOUKH (BBIBO).

10 Kanonnueckue ypaBHEHUS MPSMOH B MPOCTPAHCTBE (BBIBO/).

L

©oo~N A

O0pa3sen KOHTPOJILHOK PadoTHI VIl NePBOii PyOesKHOH aTTecTAMH
X, + X, + X3 =3,
1. Pemutsb cucteMy ypaBHEHHH: § 2X; — X, + X, =2,
X, +4X, +2X; =5.
2. Nansl koopaunatel Touek K (5;6,-2), B(2,—4:;5), D(-5;3;—1). Haiitu yron BKD.
3.J1aHbI BEKTOPHI a = {3;—1;—2}u 6 = {1;2;—1}. Haiitn (Zg— t’;) X (2g+ BJ) .
4. Haiitu muiomanae TpeyroyibHuka ¢ BepmimHamu A(L;3;4), B(—12;5), C(2;,—1,2)

OO0pa3en KOHTPOJIBbHOM PadOThI IS EPBOIl PYOe:KHOM aTTecTALNH

1. Mansr Toukn Ha miockoctu: A(-3; 2), B(—1; 5). CocraBuTh 001Iee ypaBHEHHE MPSIMOH, MTPOXOIs-
IIeH yepe3 3TH TOYKH, IPUBECTH €r0 K BHJY C YIJIOBBIM KO3 (DUIIMEHTOM B IOCTPOUTE MPSMYIO.
2. CocTaBUTh ypaBHEHHE IIOCKOCTH, KOTOPast POXoauT depe3 Touky M, (—2;1—1) n umeer Hopmab-
HBIH BEKTOp N = {1;—2;3}.

4x° +6x+1 . sin3x

3. Haiitu ipenensr: 1 Ilm—, lim
P )—M>9x +X+7 x>0 7X

Bropoii cemecTp
Bonpocsl k nepBoii pyoe:xHO# aTTecTallun

JuddepeHunanbHoe HCHUCTEHHE PYHKIIUN OHOM ITepeMEeHHOH
[Tonatue npon3BoAHON QyHKIMH, €€ MEXaHUYECKUN 1 TeOMETPUUECKUI CMBICIT.
Juddepennunan GyHKIMU U €r0 T€OMETPUUYECKHI CMBICIL.

ITpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIHH.

[IpaBuna quddepeHunpoBanus.

ITponsBosHas COXKHOU (YHKLIUU

HuddepenunpoBanre GyHKINN, 3aJaHHBIX B TapaMETPUUECKON U HEsIBHOU popme

Teopemsr @epma, Pons, Jlarpanxka, Komm.

Teopewms! Jlonurans. PackpbiTue HeonpeIeeHHOCTEW pa3IMuYHbIX BUIOB.

Heo6xoauMele U 1ocTaTOYHbBIE YCIOBHS Bo3pacTaHus (yObIBaHUS) (QYHKITHH.

10 [Topsanox uccnenoBanus GyHKIUU C TOMOILBIO POU3BOIHOM U OCTpoeHUE e€ rpaduka.
Bonpocs! ko BTOpoii py0e:kHOI aTTecTalMu

CoNoR~WNE

@OyHKIHHN HECKOJbKHX NepeMeHHbIX
11. OGnactp onpeseneHus, JJUHUN YPOBHS (PYHKIIMH JIBYX EPEMEHHBIX.
12. Tlpenen u HENPEPHIBHOCTH (PYHKLUH JIBYX MEPEMEHHBIX.
13. Yacrtueie npousBoaubie. [TomHbrit quddepermmart.
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14. DxctpemyM (pyHKITMU OBYX TepeMeHHBIX. HanOosnbiiee 1 HauMeHbIee 3HAYEHUS (PYHKIIUU
JBYX MEPEMEHHBIX B 3aMKHYTOH 00JacTH.

15. IlpousBoanas no HampasieHuto. [ paauent. KacaTenpHas TIOCKOCTh U HOpMallb K TIOBEPXHO-
CTH.

16. Meron HauMEHBIIUX KBAaPATOB AJIsi 00paOOTKU IKCIEPUMEHTAIbHBIX TAHHBIX.

Oobpa3zen KOHTPOJIbHOM PAadOTHI VISl NEPBOii pyOesKHOM aTTecTalun

. . 5
1.Haiiti nponsBoiHbIe NaHHBIX QYHKUMI: a) Y = — + Ux® —8x* —-In3;
X

Inx
X2 —

0)y= 9 ; 6)Y=sin(lnx); 2)y=7x-cos5x; 0) y=1g*3x; ¢) 3x*y—2x =5y°.

_ 3x*+10x+3_ _ . sin7x
2.BeramcnuTs npeziensl, npuMenss npasuio Jlomurans: a) lim————; —
x> 3—5X° +2X x>0 X +1g° X

Oo0pa3zen KOHTPOJIBLHOM PadOTHI 1JIs1 BTOPOIl Py0eKHO# aTTecTauuu
1. HaifTu mpoMeyTKh MOHOTOHHOCTH U 3KCTPEMYMBI (PyHKIIUH:
y=x"-3x-2
2. Haiitn yactHOE 3HaUeHUE QYHKINH Z = f(X; y)B touke M (XO; yo) , €CIIH:
z=log,(x* —4y), M(4;?2).

3. HaiiTi yacTHbIE IPOM3BOIHBIE IEPBOI'O U BTOPOTO NMOpsiiKa PyHKIUU Z = f (X; y):
z=x"—y".

Tpernii cemecTp

Bomnpocsl k nepBoii py0e:xHOH aTTecTallul

HNHurerpaabHoe ucuncjieHue GyHKIMU OHOM NepeMeHHOoi

IlepBooOpaznas. HeonpenenenHslii nuTerpai, cBoiicta. Tabmuiia OCHOBHBIX HHTETPAJIOB.

HNuTterpupoBanne nmoaseaeHneM o 3Hak auddepennmana.

3aMeHa [IEpEMEHHOM B HEOIIPEIETICHHOM UHTETpalle.

NHTerpupoBanue 1o 4actsm.

WuTerpupoBanue 1poOHO-paniMoHaIbHON (QYHKINH.

WHuTerpupoBanne NpoCTeUIINX TPUTOHOMETPUUECKUX (PYHKITHH.

WuTerpupoBanue uppanvoHaIbHBIX (QYHKIIMHA.

. OnpeneneHHblil HHTErpall Kak Ipejen HHTerpajibHoi cymmsl. [Ipocrelimue cBoiictBa. @opmy-
na Hetorona-JleltOHuna.

9. Beruncienue onpeaeNeHHOr0 HHTErpalia ¢ MOMOIIBIO0 3aMEHBI IEPEMEHHOI.

10. Beruucnenue onpeseaeHHOro HHTerpajia ¢ IOMOIIBI0 HHTETPUPOBAHUS 10 YaCTSAM.

Bonpochb! K0 BTOpO#i pyOe;KHOH aTTeCTalMi

NGO~ wWdE

JAudppepenumnaibHbie ypaBHEeHUS
1. Juddepenunansupie ypaBHEHUs: onpeaeneHue, nopsanok Y, pemenue Y.
HuddepenunansHoe ypaBHeHHE 1-TO MOpsIKa: onpeaesieHne; ooliee  YaCTHOE peIeHHs.
Teopema cymiecTBOBaHUA U €IMHCTBEHHOCTH pemieHus s Y 1-ro nmopsiaka.
JY ¢ pa3nensomyuMucs NEPEMEHHBIMU: ONIPEAEIICHUE U IIOPSALOK PELICHHUS.
Onuopoansie 1Y 1-ro nmopsaka: onpeaeiaeHre U nopsaIoK peuieHusl.
JIuneiinsie /1Y 1-ro nmopsaxa: onpeneneHue U NOpsaI0K peLICHUs.
Juddepenunanbable ypaBHEHUS 2-T0 MOPAIKA: ONpeesieHne, BU 00IIEro peuieHus; Teopema
CYILLIECTBOBAHUSA U €AMHCTBEHHOCTH PEILEHUS.
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7. Tlpocreiimue ypaBHEHUS, JOMTYCKAIOIINE MTOHMKEHUE TTOPSIKA:
y'=f(x), y'=1(xy), y'=f(y.y).

8. Jluneitnsie ogHOpoaHBIC 1Y 2-TO MOpsiiKa C MOCTOSHHBIMU Kod(dpurmenTamu. XapakTepu-
CTHYECKOE YPaBHEHHE U CTPYKTYpa OOIIETO pelICHHS

9. Jluneitnsie HeogHOpOAHBIC 1Y 2-TO MOpsAKa ¢ TOCTOSHHBIMUA KO3(DPUITMEHTAMU CO CTICIHATb-
HOM IIPABOU 4acCThIO

OO0pa3zent KOHTPOJILHOH PadoTHI VIl NEePBOii py0esKHOH aTTecTalUK
——5+4 %) dx;

COS™ X

(2x+3)dx

JIx? +4x-5

o 2
1.Haiinute HeonpeieeHHbIC HHTEIPAJIBL: a) _[ (8cosx——+
X
5% dx

V49— 25"
12

2. BeluucInTe ONpEae/ICHHbIA HHTETPA: a) J 6X+1+
0

6) [cos@-3x) dx ; 6) [ 12) [4/15+2-3)* 37dx; 0) |

1 .
—— te¥ |dx; 6)jxe 2dx .
V11— X2 0
O0pa3zeny KOHTPOJILHOM PadoTHhI VI BTOPOH py0e:kHOI aTTecTanuu

2
y* 5y

Pemmts auddepeniuansabie ypapuenus: a) Yy =1+ y*; 6)y' = —=3=+2;
X X

14 14 3 " ] [/ ’
B) Y +f=3x, y1)=1; )y =5 migx )" =2y ,e)y"y>+64=0, y(0)=4, y'(0)=2; x)

y' —4y'+4y =—*.
YerBepThlil ceMecTp
Bomnpocsl k nepBoii py0e:xHOH aTTecTallul
Panni
1. YucnoBsle psaabl, CXOOUMOCTb U PACXOAUMOCTD psiioB. Heo0XxoauMble yCia0BUs CXOAUMOCTH,
OCHOBHBIE CBOWCTBA.
JlocTaTouHble IPU3HAKU CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSAZOB: CPaBHEHUE PAOB.
[Tpuznak [lanambepa, pagukaibHbIii 1 MHTErpajdbHbIA Mpu3Haku Komm.
3HakonepemeHHsble psnbl. [Ipusnak JleiiGHuna.
AOCOIIOTHAS M YCIIOBHASI CXOJUMOCTb YHCIIOBBIX PSAIOB.
@OyHKIMOHANBHBIE Ps/ibl, 001aCTh cX0AUMOCTH. CTeneHHbIe psiibl, TeopeMa AGes.
WHTepBan u pagnyc CXOOUMOCTH, UX HAXO0KJICHUE B IPOCTEUIINX CIIydasX.
Paznoxenue GpyHKUMN B CTENICHHBIE PSIbIL.

NG WN

Bonpocs! k nepBoii pyoe;KHOH aTTeCTAHH

OCHOBBI TCOPHUM BEPOSITHOCTEH H MATEMATHYCCKON CTATHCTHKH
Crnyuaitnbie coObiTus. CBONCTBA BEPOATHOCTEN COOBITHH.
OneMeHTsl KoMOMHaTopuku. KoMOuHaMm 371eMEeHTOB.
YcnoBHele BepossTHOCTH. DOpMyJ1a MOITHONW BEPOSTHOCTH.
®opmyna bepnyim.
JluckpeTHble ciyyaiiHble BEIMUMHBI U UX YUCIOBbIE XapaKTEPUCTUKU.
HenpepriBHble citydaliHble BETUYUHBI M UX YHCIIOBBIE XapaKTEPUCTU

ogakrwnpE

O0pa3zen KOHTPOJILHOK PadoTHI 11 NEePBOii pyOesKHOM aTTecTaluN

1.BoruncnuTs a) ”xzydxdy, 3<x<6,0<y<2,
D
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6) [[xydxdy, y =0, y =1-x°.
G

2.Bormcmars: [[[xydxdydz; x=1x=2,y=-2,y=-12=0,2=1/2.

OO0pa3zeny KOHTPOJILHOM PadoTHI 115 BTOPOii pyﬁemﬂoifl arTecTaluu

w  an o 1
1. HCCJ’IGI{OB&TB Ha CXOJUMOCTD pAJAbI: Z 3 1)| Z(lJ( d :]_ 2) Z ( )

2.CnydaiiHas BenmuanHa X 3a7aHa (byHKuHeI/I pacnpenenenus F(X):
0 npux<0,

2

F(X)z )2(—5 npu 0 < x <5,
1 npu x=5.

Haiitu: a) miotHoCTh BepositHocTeit f(X); 6) MaTemarnueckoe oxxuaanue M(X).

7.2. Bonipochl K 3K3aMeHYy
IlepBblii cemecTp

OcHOBHbIE CBOWMCTBA ONPEEIUTENCH.

BeiBog popmyn Kpamepa 1 perieHus CUCTEM JIMHEHHBIX ypaBHEHUH.

Meron [Maycca pemeHus CUCTEM JTMHEUHBIX YPaBHEHUM.

MaTtpuuHblii crioco0 pelieHns CUCTEM JTUHEHHBIX YPaBHEHHH.

BriBo popmMyIibl B KOOpAMHATHON (OpME ISl CKAIISIPHOTO TIPOU3BEICHHSI BEKTOPOB.

BeiBoz yci1oBul napajuieIbHOCTH U YCIIOBUS NEPIIEHIUKYIJIIPHOCTU ABYX BEKTOPOB.

BriBo popmMyIibl B KOOpAMHATHON (OpMeE Il BEKTOPHOTO TIPOU3BEICHUS BEKTOPOB.

BeiBo popmMyIibl B KOOpAMHATHOM OpMe AJIs CMELIAHHOTO ITPOU3BEICHNS BEKTOPOB.

JnuHa BekTopa (BBIBOJ (POPMYITBI B KOOPAMHATHOU (opMe.

0. BeiBox ypaBHEHMsI MpsIMOM, MPOXOZsIIEH uyepe3 3aJaHHYI0 TOUYKY MEpPHEHIUKYIIPHO HOP-

MaJIbHOMY BEKTOPY IPSIMOM.

11. BeiBoz 00111ero ypaBHEHHUs MPSIMON Ha TMIIOCKOCTH.

12. BeiBoji ypaBHEHHs TPSIMOM, MPOXOJAIIEH Yepe3 3aJaHHyI0 TOYKY MapalljielbHO HalpaBIIsSo-
LIEMY BEKTOPY IPSAMOM.

13. BeIBOj ypaBHEHUS MPSIMOH, MPOXOJISIIEH Yepes JBe 3aJaHHBIE TOUKH.

14. Tlepexon oT oHOM (hopMBI ypaBHEHUS IPSIMOIL K Jpyroii popme.

15. BbIBO1 KAHOHUYECKOTO YPABHEHUSI OKPYKHOCTH.

16. BbIBOJ] KAHOHMYECKOTO YPAaBHEHMSI AJITUIICA U €T0 aHAJU3.

17. BblBO KaHOHUYECKOTO YPAaBHEHUSI TUIIEPOOIIBI U €T0 aHAJU3.

18. BbIBO/] KaHOHMUECKOTO YpaBHEHMS MapadoIIbl M €ro aHaIu3.

19. YpaBHeHHE TUIOCKOCTH, MPOXOISIIEH Yepe3 3aJaHHYI0 TOUKY MEPICHIUKYIIPHO HOPMATHHOMY
BEKTOpY (BBIBOJ).

20. O6mee ypaBHEHHE IIIOCKOCTH, YpaBHEHHE IUIOCKOCTH B OTPE3Kax; MOCTPOCHUE TIOCKOCTH.

21. Yron Mexy IBYMS TUIOCKOCTSIMH.

22. YcIoBUS MapajuIeIbHOCTH U YCIIOBHE MEPIICHANKYISIPHOCTH IBYX IIOCKOCTEH (BBIBOI).

23. YcioBue nepecedeHus Tpex IIOCKOCTEH B OIHOM TOUKe.

24. YpaBHEHUE IJIOCKOCTH, MPOXOIAIIEH uepe3 TPH 3aJaHHbIe TOYKH (BBIBOT).

25. KaHoHMueckue ypaBHEHHS MPSIMOil B TPOCTPaHCTBE (BBIBON).

26. [NapameTpudeckne ypaBHEHHS IPSIMOU (BBIBOJ).

27. YcioBus NapajuleIbHOCTH U YCIIOBHE MEPIEHAUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

28. Yrom Mexmy mpsSMON M TUIOCKOCTBIO. Y CIIOBHE MApaIJIeIbHOCTH M YCIIOBUS TIEPICHIUKYIISP-
HOCTH NPSIMOU U TUIOCKOCTH.

BOoo~NoGa~WONE
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29. Touka nepeceyeHus MPSMOMN U TUIOCKOCTH (BBIBO).

30. IIpenen GyHKIUM OPU X —> +00, X —>—00, X —> X

31. beckoneuno manbie pyHkiuu. OrpannueHnbie GyHKIUA. beckoHeuHO Oobime GyHKIIUN U UX
CBSI3b C OECKOHEYHO MaJIBIMHU (PYHKITUSMH

32. OCHOBHBIE TEOPEMBI O TIpeIeiiax.

33. PackpbeiTHe Heompenen€HHOCTEH BUIA

olo

0 . .
, —. llepBbIii 3ameuarenbHbId mpenen (GYHKIUU
0

sin x
y=——mnpux—0.
X
34. Ilpenen nocienoBaTeIbHOCTH. BTOpoi 3ameuarenbHbIi npenen. HatypansHbie Torapudmel.
35. CpaBHeHHE 0ECKOHEYHO MajbIX (YyHKIMNA. DKBUBAJIEHTHBIE (QyHKIMHA. HerpephlBHOCTh (QyHK-
uuu. Touku paspeiBa u ux kinaccuukanus. CBoWCTBa HEMPEPHIBHBIX (DYHKIIUH.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

I'PO3HEHCKUIN T'OCYJIAPCTBEHHBIM HE®TAHOU TEXHWYECKWN YHUBEPCUTET
NMEHU AKAAEMUKA M. JI. MUJUVIMOHIINKOBA
JlMcUUIUIMHA: Mamemamuka
Wuctutyr HE@TH U I'A34 crenuansHocty ['M, HI'  cemectp 1

1. Pemienne cucrteM JMHEHWHBIX YPABHEHHH C N HEM3BECTHBIMU MeTOA0M Kpamepa.

2. laub Touku 4(4,-3,5), B(1,-1,1), C(2,-3,7). Haiitu miormaap Tpeyronsauka ABC.

3. lans! Touky Ha iockocty: D(—13), K(4;—2). CocraBuTh 0011ee ypaBHEHUE IPIMOM, IPOXO01s-
e yepes 3T TOYKHU, MPUBECTHU €T0 K BUAY YPAaBHEHUS B «OTPE3KaxX)».

. . x}-125 . cos6x—cosl0x
4.Haiirn penensr lim— 5 ;lim > .
x5 X7 —2X° —=15x x>0 tg “3x

Bropoii cemecTp

1. TlonsaTue npou3BoAHON QYHKIMH, €€ MEXaHUUYECKUN U F€OMETPUUECKUIN CMBICI.

2. uddepennman QyHKIUHI U €TO TEOMETPUICCKUN CMBICIT.

[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIHH.

[IpaBuna quddepeHunpoBanus.

ITpon3zBosHas COXKHON (HYHKLIUU

HuddepenunpoBanre GyHKINN, 3aJaHHBIX B TapaMETPUUECKON U HESIBHOU popme

Teopemsr @epma, Pons, Jlarpanxka, Komm.

Teopewms! Jlonurans. PackpbIiTue HeonpeaeneHHOCTEW pa3InyHbIX BUJIOB.

Heo6xoanMele U 1ocTaTOYHBIE YCIOBUS Bo3pacTaHus (yObIBaHUS) (DYHKIIHH.

10. IMopsiok uccienoBanwsi GyHKIIMHA ¢ TTOMOIIBIO TIPOM3BOAHON U MOCTpOeHUE e€ rpaduka.

11. O6nacTtp onpenenenus, IMHUNA YPOBHS (QYHKIINHU JABYX EPEMEHHBIX.

12. IIpenen u HENPEPHIBHOCTH (PYHKIIUHU JIBYX TIEPEMEHHBIX.

13. Yacrtueie npousBoansle. [Tonubiil nuddepenmuar.

14. Dxctpemym GyHKIUU ABYX NepeMeHHbIX. HambOonblilee n HavMeHblIee 3HAYEHUsS (YHKIHMU
JIBYX MEPEMEHHBIX B 3aMKHYTOH 00J1acTH.

15. TlpousBoanas no HanpasieHuto. ['paguent. KacatenbHast mIOCKOCTh U HOPMaJlb K TIOBEPXHO-
CTH.

16. MeTo HaMMEHBIINX KBAIPATOB JIJIsl 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

©WooN O~ W

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OHMJieTa

'PO3HEHCKHNI TOCYJIAPCTBEHHbBIM HE®TSIHOUW TEXHUYECKUU YHUBEPCUTET
UMEHU AKAJIJEMUKA M. JI. MWUIMOHIIIMKOBA
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JlMcuuIuInHa: Mamemamuka
Wucturyr HE®@TH U I'A34 cnenquansHoctn 'MW, HI'  cemectp Il

1. Obnactp ornpeneneHus, Mpees U HePEephIBHOCTh (DYHKIIMK HECKOIBKUX MEPEMEHHBIX.
2. Haiitu HpOI/IBBO,Z[HBIe hyHKIMIHA:

a)y = \/x_ +\/_x+\/_ 7;0)y= sm( je)y x° Inx; )y_ar():(ﬂ

3.BoruncnuTh npeaensl, npuMeHsis npaBuwio Jlonurans:
3x*+10x+3 _ _ . sin7x

a ||mﬁ ; | I

x> 3—5X° +2X x-0 X +tg° X

4. HaliTu UHTErpaJibl:

a)j[lZX 18X 6 de 6)]\/7 g)jarctgxdx e)T\/_dX fxz—d5)§<+6'

Tpernii cemecTp

1.ITepBooOpasnas. Heonpenenennslii UHTErpas1, CBOMCTBA. Tabiria OCHOBHBIX HHTETPAJIOB.

2.MlHTerpupoBaHue MoIBEICHUEM IO/ 3HAK AuQdepeHInaa.

3.3aMeHa repeMeHHO! B HEONPEAETICHHOM HHTErpaie.

4. VluTerpupoBaHMe MO YacTsIM.

5.MHTerpupoBanue ApoOHO-paIMOHATBEHON (DYHKINH.

6.MlaTerpupoBaHue MPOCTEUIINX TPUTOHOMETPUIECCKUAX (DYHKITHIA.

7.MlaTerpupoBaHue UPPALMOHAIBHBIX (QYHKIUI.

8.0npeneneHHbI MHTErpaNl KaK Mpeies HHTerpaibHoi cyMMel. [lpocreiimme cBoiictBa. @opmyna
Herorona-JleliOuuma.

9.BbrunciieHe onpeeIeHHOTO HHTETpajia ¢ IOMOIIBIO 3aMEHBI TIEPEMEHHOM.

10. Beruucnenue onpeieaeHHOro HHTerpajia ¢ IOMOIIBI0 HHTEIPUPOBAHUSI 10 YaCTSAM.

11. HecobcTBeHnHbIe HHTErpalibl. [Ipu3Haku CXOANMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

12. TTpunoxeHue onpeaesieHHOr0 HHTerpaa: BeIYMCISCHHE TUIOIaAel IIOCKUX Uryp.

13. [IpunoxeHne onpeaeieHHOr0 HHTErpaia: BEIYUCICHHE JITMHBI YTH TUIOCKOH KPHUBOIA.

14. TTpunoxeHue onpeeIeHHOr0 UHTErpaia: BeYUcIeHne 00bemMa Tena.

15. Tuddepenumansupie ypaBHEHUS: onpeaeneHue, nopaaok Y, pemenue Y.

16. uddepenunansHoe ypaBHeHUe 1-ro mopsaka: onpezeneHue; o0Iiee 1 YaCTHOE PeICHHMS.
Teopema cymiecTBoBaHUS U €IMHCTBEHHOCTHU pemieHus At Y 1-ro nopsizika.

17. 1Y ¢ pa3pensroiiuMucs epeMeHHbIMU: ONPEeeNICHUE U MOPSI0K PeILICHUs.

18. OmHopoaubie /1Y 1-ro mopsiaka: onpeaesieHue | MOPSIOK PEeIICHHUS.

19. Jluneitnsle 1Y 1-ro mopsaka: onpeesieHue U NOPsI0K perIeHusl.

20. Iuddepennmanbaple ypaBHEHHsS 2-T0 MOPSAKA: ONpPEAeICHNE, BH]T OOIIEro pelieHus; TeopemMa
CYLIECTBOBAHMSI U €JMHCTBEHHOCTH PEIICHHUS.

21. TpocTeiinye ypaBHEHHS, JOMYCKAIOIINE TOHWKEHUE TTIOPSIKa:
y'=1(), y'=1(xy), y"=f(y,y).

22. Jlunerinwie /1Y 2-ro mopsijika: HEOAHOPOIHBIC U OJHOPOIHBIC ypaBHEHUs. TeopeMa CyImecTBo-
BaHUA U €IMHCTBEHHOCTH PEILICHUS.

23. Jluneiinsie oqHOpoaHbie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYPE €ro pelieHusl.

24. Heognopoausie nuHeHbIe Y 2-To mopsiaka: TeopemMa 0 CTPYKType OOIIero perieHusl.

25. Jluneiinbie oqHOpoanbie 1Y 2-ro mopsiika ¢ MOCTOSHHBIMU KOd(UITHeHTaMH. XapaKTepH-
CTMYECKOE YPaBHEHUE U CTPYKTYpa OOIIETrO pelIeHuUs.

26. JIunetiasie HeomHOPOAHBIE [V 2-T0O TIOpsAKA C IIOCTOSTHHBIMU KO3()PHUIIMEHTaMH CO CITeIaTb-
HOM IIPaBOM 4acCThIO.

27. MeTop Bapranuy MpOU3BOJIBHBIX OCTOSTHHBIX (MeTox Jlarpanxka) .
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28. Cucremsl qudpepeHInaTbHBIX YpaBHEHUH. MeTo1 UCKITFOUSHUS PEIICHUSI CHCTEMbI ypaBHE-
HUM.

. Oobpasen JK3aMeHALHOHHOI0 omiera .
I'PO3HEHCKHWUN T'OCYIAPCTBEHHBIM HE®TAHOU TEXHUYECKWU YHUBEPCUTET
NMEHU AKAJIEMUKA M. JI. MUWJIJIMOHIIMKOBA

Jucuunnuua: mamemamuxa
Nuacturyr HE@D@TH U I'A3A cnenuansHocty ', HI'  cemectp Il

1. MHTerpupoBaHue Mo 4acTsiM B ONpeAesIeHHOM UHTEerpase.

2

2. BprUMCIUTH UHTETpA: J. ZL .
1 X7 +4Xx+25

3. Peumts quddepernnaibubie ypaBHeHHS: 1). (y —3)dx+ 2xydy=0, 2). y"+6y' +9y=0.

3dx

4. HaiiTu uHTErpassbl: ICOS(8+5X)dX, IW

YerBepThlil ceMecTpP

1. Ywucnossle psizibl, CXOAUMOCTb U PACXOJAUMOCTb psiaoB. HeoOxoaumeble ycnoBUs CXOAUMOCTH,
OCHOBHBIE CBOMCTBA.

2. JlocTaTodHbIe IPU3HAKHA CXOJAUMOCTH 3HAKOIIOCTOSIHHBIX PSAIOB: CPABHEHUE PS/IOB.

3. IIpusnak [lanambepa, paguKkanbHblii 1 MHTErpajibHbIN Npu3Haku Koy,

4. 3nakonepemenssle psaabl. [Ipusnak JleitOnuma.

5. AOcomoTHas M YCIOBHAs CXOAMMOCTb YHCIOBBIX PAOB.

6. @yHKIMOHAIBHBIC PSIIIBI, 00IACTh CXOAUMOCTH. CTENeHHBIE PSIIbL, TeopeMa AQes.

7. VHTepBan u paanyc CXOJUMOCTH, UX HAXOKICHUE B IPOCTEHIINX CIIyyasX.

8. Pasnoxxenue (GyHKIMI B CTETICHHBIE PSIIbIL.

9. IBoiiHoii uHTerpan. OCHOBHBIE MOHATHS U OTIPE/IEIECHUS.

10. 'eomeTpHUYECKHIT CMBICIT TBOMHOTO MHTETpana. OCHOBHBIE CBOWCTBA JIBOMHOTO MHTETpAIa.

11. Beluucnenue JBOMHOTO HHTETpaja B JEKApTOBBIX U MOJSPHBIX KOOPAUHATAX.

12. Tpoiinoii uaTerpan. OCHOBHBIE TOHATHUS M CBOMCTBA TPOWHOTO WHTETpajIa.

13. Beruucnenue TpoitHOro MHTErpaa B IeKapTOBBIX KOOPMHATAX.

14. Cnyuaiinbie coObITHs. CBOMCTBA BEPOSITHOCTEN COOBITHI.

15. OnemenThl KOMOMHaTOpUKU. KoMOMHALINY 37IEMEHTOB.

16. YcnoBuble BeposiTHOCTH. DopMyIna MOTHON BEPOSTHOCTH.

17. ®opmyna bepryu.

18. JluckpeTHble cirydaiiHble BEIMYMHBI U UX YHCIOBBIC XapaKTEPUCTHUKH.

19. HenpepbIBHBIE CyJaifHbIE BETMYMHBI H X YHCIIOBBIE XapaKTePUCTHKH

. OGpasen 5K3aMeHALHOHHOTO OHiIeTa .
I'PO3HEHCKUWU I'OCY JAPCTBEHHBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
NMEHU AKAJIEMUKA M. JI. MUJUJIMOHIIUKOBA

JlucuumnimHa: Mamemamuxa
Wucturyr HE®@TH U I'A34 cneunansHoctu I'M, HI'  cemectp IV
1. UucnoBele psiibl, OCHOBHBIE MIOHSTHUS. Heo6x0111/1M0e yCJIOBUE CXOJII/IMOCTI/I

2. UccnenoBath Ha CXOAUMOCTD PSJIBL: I)Z , 2) Z( n+lj 3) Z ( )
n? +1

nl
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3. B smuke 8 neranei, S u3 KOTopbix — KadyecTBeHHbIE. Hayaauy u3BnekaroT 4 neranu. Kakosa
BEpPOSITHOCTH TOTO, YTO 2 U3 HUX — KAUECTBEHHBIE?

0 mpu X<0

XZ

4.  Cnyuaiinas BenuuunHa X ngaHa ¢pyHkuued pacnpenenenust F(X):F (X) =<— 1pu 0<x<rx
T

1 npu X > 7,

Haiiti: miotHocTs BepositHocTell | (X) ; MaTeMaTuueckoe oxxuganue M (X); aucnepcuto D(X);
cpeaHee KBajpaTuyeckoe oTkioneHue o(X).

7.3. Texkyuiuii KOHTPOJIb
IlepBbliii cemecTp
KonTposbHasi padoTa K nepBoii TeKylleid aTrecTaluu
1. Haiitu npousBeneHue matpui] A*B, eciu:

2 3 5 2
A= ,B= .
-5 -4 6 —7
2. PemmTh cucTemy JIMHEHHBIX ypaBHeHUH Meromamu Kpamepa u T'aycca
3% + 9%, + 7% =1,

X, —3X, — 9%, =8,
2% + 2X, — 3%, =1.

3 4 2
3. Haiitu matpury A~1 o6parnyro matpune A: |1 3 1
1 10
4. BBIMUCIHTH ONPEIEIUTEND PA3I0KEHUEM 10 2JIEMEHTAM CTPOKH WM CTOJIONA, HabpaB Tpei-

2 -3 0 1
BAPHUTENBHO HYIIH: 3 -5 2 -2 |
4 2 1 3

0o 1 3 4

KonTpoJsbHasi paGoTa Ko BTOPO# TeKyllel aTTecTaluu

1. Jlausi Touku 4, B u C. Haittu: a) obiiee ypaBHeHUE NpsMOil AB; 6) ypaBHEeHHE IPSIMOH, IIPOXO-
nsien yepes Touky C napajuienbHoO NpsMon 4B,
A(-1;3), B(2; 5), C(5; 1).

2. CocTaBHTh YpaBHCHHE INIOCKOCTH, Hpoxomnueﬁ qepe3 TpU 3aJaHHBIC TOUYKU

M,(-2,0;, -1, M, (L -2; 3), M;(4,-1 2;).

3. BBIUMCIHUTH NIPEAETIBI:

D limX 528, ) im S +5x=3 ) [im 95X jim( X=8) ) jiy X1
x—>4  X°—16 x>0 3X° +9x —12 " x>0 7X x>0\ X —9 =2 X —2

Bropoii cemecTp
KonTposabHasi padora k nepBoii TeKyuei arrecTaluu

1. Haiitu npou3BOAHBIC CIEAYIOMUX (YHKIIHIA:
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a) y=4/x=8"+5Inx; 6) y=(x+3tgX o) ¥ = ST;X; ?) y=arctgx’;
0) 2xy*—cosy =0, y, —?

2. BBIMUMCITUTS TIPEJIENbL: 7) I|mx 7 :6) lim 001;(( +57>)<(+(i

6)ij3@; 8)"msénx’0>l£2(xx7]

KonTposabHasi padoTa KO BTOPOi TeKyllel aTTecTallu

1. Haiiti yactHOe 3HaYeHue pyHkuuuz = 2y — x¥ + y* B rouke M (4; 2).
3

2. HaiiTu 9acTHBIE IPOM3BOIHEIE IIEPBOrO U BTOPOro mopsaka: a) z = x* + 2x2y — y?%; 0)

3-4y’
sin(xy)
. Beruncnuts o Bl llmx lim———.
3 cl penensl: a) y; 0) lim—r~
v y—0

4. Jlna ynxuuu z = x3 + y> — 3xy maiitu grad z B Touke A (1; -5)
5. Haiitu cymMy, pa3sHOCTb, IPOU3BEAEHHE U YACTHOE 2-X KOMILIEKCHBIX YUCE
z1=3+4inz,=2—4i.

Tpertuii cemecTp
KountpoabHas padoTa k nepBoii Tekyle aTrecTauuu
1. BBIYMCIUTH HEONPEAEIICHHBIE HHTEIPAJIBIL:

é)j(sz ] +L

2X
7 . . .
L dx; 6)| ———==0dx; 6) | (4—5x)cosxdx;
3X° + X — 2
- -[ x+5

9 [
1+5x
-1
2. Beruucnute onpeneaeHHbIH HHTETPAT: d) I

A
11+ 5)2’ )I T

KonTpoJsbHasi paGoTa Ko BTOPOIi TeKylleil aTTecTalluu
1. Pemminth nuddepenmanbHble ypaBHEHUS:

2
a) xdy —y’dx =0; 0) y’+%y:6x3; e)y'=%+£+4;r)y"+(y')2 +1=0.

2. Haiiru pemenne 3anaun Komm: — Y' = xe*, y(0) =1, y'(0) = 2.
3. Pemmnts qudpepennmansuoe ypapuenue: )" —3y'+2y=2x-3.

YerBepThlil ceMecTp
KonTpoJsbHasi pabora K nepBoii TeKyuei arrecTaluu
1. BeruucnuTh ABOWHOI uHTErpai mno oodmactu D:

”6x2ydxdy, D:0<y<2 -1<x<0.
D

2. BpbraucnuTe TpOWHONM MHTErpa:

[[J2x* +3y + 2)dxdydz, V : 2<x<3,-1<y<2,0<z<4.
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3. BbruucnuTe KpUBOIMHEHHBIN HHTETPAT:

IXC“ ,rae L — orpesok nmpsamoii ot Touku O(0; 0) no Touxu A(1; 2).
L

Jx

2 X
4. BpIUMCIUTH OBTOPHBINA HHTETPal IdX j ( x* + 2y)dy.
0 0

KonTposabHasi padoTa KO BTOPOi TeKyllel aTTecTallu

1. B xopaune 8 6enbix u 6 u€pHbixX mapos. Haynady 6epyt 3 mapa. Haiitu BeposiITHOCTB TOTO, 4TO 2
nrapa Oensle u 1 map 4€pHBIN.

2. Tpoe CTpeNKOB CTPENAIOT [0 MUIICHHU C BeposiTHocTsMH nonaganus 0,3; 0,7 u 0,9. Haiitu Bepost-
HOCTb TOTO, YTO MOMAyT POBHO JBOE U3 HUX.

3. B nepBoii kop3uHe 5 6enbIX U 2 4€pHBIX I1apa, BO BTOPOH Kop3uHE 4 OenbiX U 3 4€pHbIX mapa. 13
NepBOM KOP3UHBI BO BTOPYIO MEPEKIaIbIBAIOT 2 1Iapa, 3aTeM LIapbl BO BTOPOM KOP3UHE TIATENb-
HO MepeMenInBatoT u 6epyT oTtyAa 1 map. KakoBa BeposSTHOCTh TOTO, YTO ATOT Iap OesbIid?

4. Jlana nuckpeTHas ciydaiiHas BenuuuHa X. HailTu: @) MaTeMatuueckoe 0KHIaHKe; 0) TUCTIEPCHIO;

X|-5|-1] 3|56

plo03]/02]01]02]02

6) CPCAHCKBAAPATHUICCKOC OTKIIOHCHHUC.

7.4. Kputepuu oueHnBas TeKyueii, pyoe:kHOH U MPOMeKYTOUHOATTeCTAIIUH
Onucanre moka3aTeyel 1 KpUTSPUEB OIICHUBAHUS KOMITICTSHITUN HA Pa3IMIHBIX dTarmax ux Gopmupo-
BaHUs, ONMCAHUE IIKAJIbl OLICHUBAHMUSI.

Kpurepuu oueHuBanus pe3yJibTaToB 00y4eHUsI HauMeHOBaH
Ilnanupyemble pe3yabTaThl Menee 41 41-60 6anaoB | 61-80 6aytoB | 81-100 6amtoB He
0CBOEHHS KOMIIeTeHIHH 0aJL1I0B (yaoBJeTBo- (xopo1o) (OTJINYHO) OLIeHOMHOT0
(Hey10BJIETBO- | PHUTEIbLHO)
pUTEJIbHO) CpeacTBa

YK-1. CniocobeH ocyniecTBIATh, KPUTHYECKUH aHAJIN3 MPOOJIeMHBIX CUTYallHii HA 0CHOBE CHCTEMHOI0
MOAX0/12, BIPA0ATHIBATH CTPATErHIO JIeliCTBUIA

3HATBH: OCHOBHBIC MOHSTHUSL U ®parmenTtapubie| HemnoinHble Chopmupo- Cdopmu- KomrmrekT 3amanuii
N s BBIIIOJIHEHHUS
METOIbl TUHEHHOI anreophl, SHAHUA SHaHuA BaHHbIC, HO | POBaHHble cu- | A OJIHe
N cTeMaTH PYOEKHBIX aTTe-
AHATUTHYCCKON reOMETPHUH, coJieprKaIniue CTaLHii, BOTIPOCHT
MaTeMaTHYECKOIr0 aHaIu3a, OTJICIbHBIC qecKune o Te-
i epeHInaTbHEIX YpaBHE- Ipo0eItsI SHaHUA Mam/pasieniaM Bbl-
o o HOCHUMEIE Ha dK3a-
HUH, TEOPUU BEPOSITHOCTEH 1 3HAHUS oc C Ha 5K3a
N MEH, SK3aM€eHaIlH-
MaTeMaTHYECKOH CTATHCTHKHU. OHHBIE GHIICTEL
'YMeTh: COCTaBISATh YpaBHEHUS YacTuuHbIE Hermonusie VMeHus Cdopmupo-
MPSMBIX ¥ KPUBBIX JTMHAN Ha yMEHHUS yMEHHUS HOIHBIC, BaHHBIC
TUTOCKOCTH U B TIPOCTPAHCTBE, I0- YMEHHUS
N JIOITyCKAIOTCS
BEPXHOCTEH BTOPOTO MOPSIIKA,
HEOOJIbIIINE

ImudhepeHInpoBaTh U HHTETPUPO-
BaThb ()YHKIMU OJHOW M HECKOJIb- omnoOKu
KHX IIEpEMEHHBIX, peIaTh MPo-
cteiimme auddepeHnantsHbIe
YpaBHEHHS, MICCIIEIOBATH Ha CXO-
IMUMOCTB PsIbl, HAXOUTb YHCIIO-
BbIE XapaKTEPUCTUKHU CITy4ailHbIX
BEIUYVH.
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Baaners: MeTogaMu 1o- Yactranoe Hecucrema- | B cucrema- VYcenemnoe u
CTPOCHHUS MATEMATHIECKUX BJIaJICHUE TUYECKOE THYECKOM cucremaruye-
MOIEIICH MPH PECIICHUN HaBBIKAMU IPUMEHEHHE | yppveHeHuH | CKOE IPHMEHE-

HAaBBIKOB

HHEC HaBBIKOB

IMMPOU3BOJACTBCHHBIX 3a/1a4. HAaBBIKOB 10-

IYCKaOTCS

po0eITsl

8.0cobeHHOCTH pean3auny TUCHHUIIMHBI 115l HHBAJIU/I0B M JIUI COTPAaHUYEeH-
HBIMH BO3MOKHOCTSIMH 310POBbSI
Jlig ocyliecTBiI€HUsI TPOLEAYD TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHOMN

aTTecTaluu o0y4yaroumxcs co3aanbl GOH/IbI OLIEHOYHBIX CPEJCTB, aJaNTUPOBAHHBIC 1JI1 HHBA-
JIMJ0B U JIAL C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbS M MIO3BOJISIFOLIUE OLIEHUTh JI0CTHU-
’KEHHE MMM 3aIUTaHMPOBAHHBIX B OCHOBHON 00pa3oBaTelbHOM MporpaMme pe3yabTaToB 00yyde-
HUS M YPOBEHb CHOPMHUPOBAHHOCTH BCEX KOMIIETCHIINH, 3asiBIICHHBIX B 00pa30BaTeIbHOI Mpo-
rpamme. dopma NpoBeIeHUs TEKYILLEH aTTECTaluu ISl CTYI€HTOB-UHBAJIUOB YCTaHABIINBAET-
Csl C Y4€TOM MHJIMBUYaTbHBIX MCUXO0(U3NUECKUX 0coOeHHOCTe! (YCTHO, MUChMEHHO Ha Oyma-
re, NIICbMEHHO HAaKOMITBIOTEpE, B (popme TecTupoBanus U T.11.). [lpu TectupoBanuu asst ciado-
BUISIIIUX CTYACHTOB UCIIOIB3YIOTCS (DOH/IBI OLIEHOYHBIX CPEJCTB C YKPYITHEHHBIM HIPHUPTOM.
Ha sx3amen mpuriamaeTcsi COnpoBOXKIAIOLINN, KOTOPBIH 00eCreurnBaeT TEXHUYECKOE COMPO-
BOXKJIeHUE CTyACHTY. [Ipyn HeoOX0MUMOCTH CTYACHTY-UHBAIUTY [TPEIOCTABISIETCS JOTIOIHH-
TEJIbHOE BpeMS ISl MOATOTOBKM OTBETA HA K3aMEHE (unu 3ayete). OOy4aromuecs ¢ orpa-
HUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbsl U 00yUaroLMecss HHBAJINWbl 00ECIIEYnBaAIOTCS M1e4aT-
HBIMH ¥ JIEKTPOHHBIMU 00pa30BaTeIbHBIMH pecypcamMu (IIporpaMmbl, yaeOHbIe TOCOOUS ISt
CaMOCTOSITENILHOM paboThI U T.J.) B (hOpMax,aJaiTUPOBAHHBIX K OTPAHUYEHUSM HX 3[JOPOBBS U

BOCTIPUATHS UHPOPMALIUH:

1) JUISt THBJIMJIOB M JIMIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBbSI
110 3PEHHI0:

- JJIs1 cJlenbIX: 331aHUSI JUI BBIMIOJHEHUS HA CEMUHApax U MPaKTUYECKUX3aHITHSIX
oopMIIAIOTCS penbepHO-TOUEUHBIM pUPTOM bpailns ninm B BUaE 31€KTPOHHOTO JOKYMEHTA,
JIOCTYITHOT'O C IIOMOIIIBIO KOMITbIOTEPA CO CHEUAIN3UPOBAHHBIM ITPOrPaMMHBIM 00ecTeyeHu-
€M JUIS CJIENBIX, TMO0O0 3aUUTHIBAIOTCS aCCUCTEHTOM; MCbMEHHBIE 33/1aHUS BBITOJIHIIOTCS Ha
Oymare penbedHO-TouedHbIM HIpUGTOM bpaiiis ian Ha KOMITBIOTEPE CO CHEeUaTU3UPOBaH-
HBIM [TPOrPaMMHBIM 00€CTIEYEHUEM JUISI CIIETIBIX JTM00 Ha/IUKTOBBIBAIOTCSI ACCUCTEHTY; 00y~
YaroIIUMCS JUISI BHITIOJIHEHUS 3aJaHUs IPU HEOOXOJMMOCTH MIPEIOCTABIISIETCS KOMILIEKT
MUCHMEHHBIX IPUHAAIEKHOCTEH nOymara Jiist mucbMa pelibe(HO-TOUeuHbIM puQTOM bpaii-

JId, KOMIIBKOTEP CO CIICHUATIM3UPOBAHHBIM ITPOTPAMMHBIM obecneueHrEM JJIA CIICTIBIX

- 1Jisl CJ1IA00BUASIIIMX obecrneunBaeTcs HHAUBUAYAJTIbHOC PaBHOMEPHOC OCBCIICHUC

He meree 300 Jrokc; 00yJaromUMCs JIJIsl BBITTOJTHEHUS 33 JaHUS PUHEOOXOIMMOCTH TIPEI0-
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CTaBJISIETCSl YBEIIMYUBAIOIIEE YCTPONCTBO; BOBMOKHO TAaK)KE€ HCIIOJIb30BAHUE COOCTBEHHBIX
YBEJIMUMBAIONIUX YCTPOUCTB; 3aJaHUS [UTSIBBIIOIHCHUS 3aJaHUI 0(DOPMIISIOTCS yBETUICHHBIM
mpuTOM;

2) JUISl UYHBAJIMJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOYKHOCTSAMHU 310POBbS
mo CJIyxy:

- AJISl TJIYXHMX H ¢JIa00CIBIIIAIIMX: 00ECIIeUnBaeTCs HATMYNE 3BYKOYCHITH-
Balolllel anmapaTypbl KOJUIEKTUBHOIO MOJIb30BaHUs, IPU HEOOX0IMMOCTH 00yUaro-
LIUMCS TPEAO0CTABIIAETCS 3BYKOYCHIIMBAIOLIAs alllapaTypa MHAUBUIYaJIbHOIO MOJIb-
30BaHM; PEJOCTABIISIOTCS YCIYTUCYPIONIEPEBOIUNKA;

- JJIA CJIeNOIJIyXHMX JOIYCKAeTCs IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAXOLIETOYCIYTH TH-
¢ocypronepeBoINKa (momMuMo TpeOOBaHMIA, BHITOTHAEMBIX COOTBETCTBEH-
HO JUISI CTIETIBIX U TIIYXHX);

3) JUISL JTUII C TSOKEIIBIMU HApPYIICHUSIMH PEUH, TIYXHX, CIa00CIBIIAIUXIEKIUN U
CEMHHAapBI, IPOBOANMBIE B YCTHOU (popMe, TPOBOATCS B MMCbMEHHOI (opMme;

4) AJI1 THBAJIMJAOB U JIMI C OTPaHUYCHHBIMH BO3MOKXHOCTAMU 310POBbA,
HMCKOIIUX HAPYIICHUSA ONMOPHO-ABUIaTECJIbHOT0 allmaparta:

= JJIs1 JIMI € HApYIICHUAMHA OITIOPHO-ABUTATCIIBHOT'O allllapaTa, HAPpYIICHUSIMU IBUT'A-
TCIBHBIX CI)YHKLIPIIZ BCPXHHUX KOHEYHOCTEH UIIU OTCYTCTBUEMBCPXHUX KOHEYHOCTEH: TNChMEH-
HBIC 3aIaHUA BBIITOJHAKOTCA HA KOMIIBIOTEPC CO CIICHUATITU3UPOBAHHBIM ITPOrpaMMHBIM obOecrie-
YCHHUEM UJIM HAAUKTOBBIBAOTCA ACCUCTCHTY, BBIIIOJIHCHUC 3a11aH1/1171 (TCCTOB, KOHTPOJIbHBIX pa-

00T), IPOBOAMMBIE BIIMCbMEHHOM (opMe, MPOBOAITCA B YCTHOM opme ImyTeM ompoca, Oeceibl ¢

o0ydJaronmmcs.

9. YueOHO-MeToaU4YeCcKOe M HHPOPMALMOHHOE 00ecnieyeHne TUCHUTLIUHBI

9.1. Jlurepatrypa
1. Aépyaxamuaos C. C. Teopus BeposTHOCTEN U MaTeMaTHuecKas ctatucTuka. COOpHUK 3a/1ad.
— I'posusiii, UIIL TTHH, 2011.
2. BboromouioB H. B. IIpakTiueckue 3aHsATHs 10 MaTeMaTHKe: ydyeOHoe mocoOue A 6akaaaBpoB.
— M.: UznarensctBo FOpaiit, 2013. — 495 c.
3. Manaesa JLII., Maramesa X.II. Jluneiinas anre6pa: yue6.mocobue. — I'posusiii: MIIL]

I'THH, 2010.

4. JMamaea JL.II., CocaambexoBa JI.C. [luddepenunansusie ypaBHeHUs.—I posnbiii: WITL]
I'THH, 2010.

5. Maayrun B. A. Jluneiinas anre0pa: yue6. nocodue. — M.: Pun I'pynm, 2011. — 464 c.

6. CaunoB A. A. Kpatkuii Kypc BbICIIel MaTeMaTHKH, TOM. 1, Tom 2. — ['po3Hsrii, 2014.

7. CamnoB A. A. Beiciias maremaruka. Yucnosble M (hyHKIIMOHAIBHBIE PsAbl. Y4eOHO - METOU-
YecKoe mocodue mo u3ydeHuro pazzaena. — ['posusriii, UL ITTHTY, 2013.
8. MaromaeBa M.A.,UcaeBa JI.M. I[Ipaktukym o Boicuieii Mmatemaruke. Yactp 1-3. YuebHo -
MeTomdeckoe mocooue.-I'posusrit, UTTI TTHTY, 2019.
9. Baraea M. T. CO0pHUK 33/1a4 O JUHEWHOW M BEKTOPHOI aireOpe M aHAIUTUYECKOH reo-
metpun.— ['po3nsni, UIIL I'THHA, 2007.
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10.

11.
12.

13.

14.

15.

16.

17.

I'auaeB A.M. COopuuk 3amad. [uddepennuranibraoe ncuucienne GyHKIUA OAHOU IMepeMe-
Hoil. —['poznbiii, UIIL I'THH, 2010.

Maromanos P.C. CoopHuk 3anad. mo pasaeny «Psasin— I'po3usrii, UIIL I'THU, 2009
IMucemennsrii [, T. KoncnekT nekumii no Bbicuier Maremaruke. [Toaneiii kypc. — M.: Boicias
mKona, 2013.

Kapaka3ban C.A. [uddepenunanbHoe ucuncienue (QyHKIMHU OJHON MEpeMeHHOH [JDiex-
TpOHHBINA pecypc]: yuebnoe nmocodbme/ Kapakaspsn C.A., [lak D.E., ConoBpéBa O.B.— Dnek-
TpoH. TekcToBble AaHHbie.— CI16.: Cankr-IlerepOyprckuii ToCyaapCTBEeHHbIH apXUTEKTYpHO-
CTPOUTEBHBIN yHuBepcuteT,bC ACB, 2015.—99c.—Pexum JlocTyna:
http://www.iprbookshop.ru/33307.— DBC «IPRbooksy, o mapoiiro.

Baagun K.B. Kpatkuii kypc BeIcHIeil MareMaTuku [DIeKTpOHHBIN pecypc]: yueOnuk/ K.B.
bangun [ ap.].— DnektpoH. TekcTroBble manHble.— M.: [lamkoB u K, 2015.— 512 c.— Pe-
*uM nocryna: http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», o naporo.
Maramena X.II., CociiambexoBa JI.C. COOpHUK aTTECTAIlMOHHBIX 3aJaHUl 10 Kypcy «Bpic-
mast MareMatuka». — I'posnsiid, ML I'THI,2009.

HInaosa 3.B. Teopust BeposITHOCTEN U MaTeMaTHYECKasi CTaTUCTUKA [ DIEKTPOHHBIA pecypc]:
yuebHoe ocobue/ Illumora 3.B., [lunoB O.M.— DnekTpoH. TekcToBbie AaHHBIE.— Caparos:
At [Tu Ap byxkce, 2015.— 158 c.— Pexxum goctyna: http://www.iprbookshop.ru/33863.— 3bC
«IPRbooksy, o mapoito.

Padymxko A.IL. [u ap.|MHauBuayanbHble 3a1aHus 110 Bbicied maremaruke. Yacte 1. Jlunei-
Has W BEKTOpHas anreOpa. AHaimtudeckas reomerpus. uddepeHnmansHoe HcUHCICHUE
GyHKIUI OHON MEepeMEeHHOHN [DIeKTPOHHBINA pecypc]: yuedHoe mocoOue.— DIEKTPOH. TeK-
CTOBBIE JaHHble.— MuHck: Bpmmitmas mxona, 2013.— 304 c.— Pexum npocryna:
http://www.iprbookshop.ru/20266.— DBC «IPRbooksy, mo mapoJtro.

HNuTepHer pecypcesl
1. Caiir kadenpsl «Bpicmas U MpUKIAAHAS MaTeMaTHKa»: VM-ggntu.ru
2. http:// www.iprbookshop.ru
3. http://e.lanbook.com

9.2. Metoanueckue ykazanus (IpUJio:KeHue)

10. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCIUIIMHBI
3a kadenpoit «Bpiciiast u npukiaaHas MaTeMaTUKa) B IIABHOM y4EOHOM KOpIyce 3aKperjieHbI

nekiuoHHas ayautopus Ne 1-08, ayauropuu ans npoBeleHHs npakTHueckux 3aHatuil NeNe 2-08, 2-
12, 2-27, 2-29, 2-31, 2-33, 2-35, 2-39, GONBIIMHCTBO M3 KOTOPHIX OCHAIIECHO TaOIUIlaMH, Tpadude-
CKUM MaTepHajoM, YepTexaMu Mo JUHEHHOH anredpe, ajeMeHTaM BEKTOPHOH anreOpbl, aHaIUTHYe-
CKOIl reomeTpuu, nuddepeHnalIbHOMY UCUUCIECHUIO QYHKIUN OJHOW MEPEeMEHHOMN, MHTErPaJIbHOMY
ucuuciaeHuto; aya. Ne 2-12 ciayKuT B Ka4ecTBE KOMIIBIOTEPHOIO KJIACCa, I'/I€ YCTAaHOBJIEHBI 12 KOMITb-
I0TE€POB, KOTOPBIE MCIOIB3YIOTCS ISl CAMOCTOSATENBHON padOThI CTYJIEHTOB; 371€Ch K€ BO3MOXHO HUC-
M0JIb30BaHNE KOHTPOJIMPYIOIIMX MIpOrpamMm i puéma 3a4€ToB U 3k3aMeHoB. Ha kadenpe nmerorcs
MHTEPAaKTUBHAsI IOCKA U TUATIPOEKTOP.

11./lono1HeHNs 1 U3MeHEeHUs1 B paboyeii mporpaMMe Ha yuyeOHbIN 1o

HOHOJ’IHGHI/ISI U U3MCHCHUS B pa60tme IMporpaMMbI BHOCATCA €KETOAHOIICPEA HAYAJIOM

HOBOT'O yqe6H0r0 roaa 1o (bopMe. H3MeHeHus JOKHBI O(I)OpMHSITLCH AOKYMCHTAJIbHO U BHO-

CATCA BO BCC YUYTCHHBIC OK3CMILIAPHI.
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IIpunoxkenne
MeTtoanyeckue yKa3aHUs 10 OCBOCHHIO U CHMIIIMHBI
« Maremaruka »

1. MeToanuyeckne yKka3aHus i 00y4alOUIUXCA M0 MVIAHUPOBAHUIO M OPraHU3aLMU BpeMe-
HH, HE00X0AMMOr0 /151 OCBOCHHS THCHUIINHBI.

N3ydeHue pekoMeH1yeTcs HayaTh ¢ 03HAKOMJIEHHUs ¢ paboyeil mporpaMMoil JUCIMILINHBL, €€ CTPYK-
TYpOH U cojiepKaHUeM pa3zienoB (Moaynei), (POHIOM OLIEHOUHBIX CPEJICTB, 03HAKOMHTHCS C yUeOHO-
METOJIMYECKUM U HH(POPMALIMOHHBIM 00€CIIE€YeHUEM JUCIUIINHBI.

JlMcuuIuinHa «MaTeMaTHKa COCTOUT U3 132 cBsi3aHHBIX MEXy CO00I0 TeM, 00eCeynBaroIIUX 110-
CJIeZIOBATENIbHOE U3yUCHHE MaTepHaa.

OOyueHue 1Mo JUCHUIUIMHE «MaTeMaTHKa» OCYIIECTBISIETCS B CIeAyomuX (Gopmax:

1. AynutopHsle 3aHATUS (JIEKIIMH, TPAKTUUECKUE/CEMUHAPCKUE 3aHATHS).

2. CamocTosTenbHas paboTa CTy/JeHTa (MMOATOTOBKA K JIEKLUAM, TPAKTUYECKUM/ TPAKTUYECKUM
3aHATUSM, TecTaM/pedepaTam/IoKIa1aM/3cce, U UHBIM (popMaM MUCbMEHHBIX Pa0OT, BBIIOJIHEHHE
aHaJIM3a KeicoB, MHIUBHIyabHas KOHCYJIBTAIUS C IPENOIaBaTeIeM).

3. MHTepakTuBHBIC (HOPMBI TPOBEACHUS 3aHATHI (KOJUTOKBUYM, JIEKITUS - IUCKYCCHUSI, TPYIITIOBOE
pelieHue keica u ap.hopmbl).

VY4eOHbIif MaTepual CTPYKTYPUPOBaH U U3y4eHHUE TUCUUIUIMHBI MPOU3BOAUTCS B TEMAaTHUECKOMN
nocseoBaTenbHOCTH. KakIoMy MpakTHUECKOMY/ CEMUHAPCKOMY 3aHITHIO U CAMOCTOSITETIbHOMY U3Y-
YeHHIO MaTepualia IpeaecTBYeT JEKIHs 10 JaHHOM TeMe. OOydaromuecs caMOCTOsITENbHO MPOBOJISAT
MpeBapUTENbHYIO MOJTOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE ydacTHe B 00Cyxae-
HUU TEOPETUUYECKUX BOIIPOCOB, pa30ope MpoOIeMHBIX CUTYallui 1 MOMCKOB MyTel ux pemeHus. MHo-
rue npobJeMbl, H3ydaeMble B Kypce, HOCAT IMCKYCCUOHHBIN XapakTep, UTo Mpe/roiaraeT HHTepak-
THUBHBIN XapakTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX IPUMEPAX.
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Onrcanue Mocae0BaTeIbHOCTH ACHCTBUN 00YyJaroIerocs:

ITpu n3ydeHun Kypca ciaeayeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepuall, u3Jara-
€MbIIl Ha ayJJUTOPHBIX 3aHATUAX. I €ro MOHUMaHMsI ¥ KaYeCTBEHHOT'O YCBOEHUS! PEKOMEHyeTCsI
creayrouas nocie10BaTeIbHOCTh JEUCTBUM:

1. Tlocne oxoHUaHMS y4e€OHbBIX 3aHATUH U1 3aKpeIUIeHHs] MaTepualla IPOCMOTPETh U 00AyMaTh
TEKCT JICKIIUH, IPOCITYIIAHHOHN CeroaHs, pa3odpaTh paccMoTpeHHbIe mpuMepsl (5 - 10 munyT).

2. Ilpu MOATrOTOBKE K JIEKLUH CJIETYIOLIEro JHS MOBTOPUTH TEKCT MPEAbIyIIeH JIEKINH, 1oAY~
MaTh O TOM, Kakas MOXeT ObITh creayromas Tema (5 - 10 munyT).

3. B teuenue Henenu BIOpaTh BpeMs sl pabOThI C TUTEpaTypo B Oubnuoreke (mmo 1 gacy).

4. Ilpu NoAroTOBKE K MPAKTUYECKOMY 3aHSITHIO TIOBTOPUTh OCHOBHBIE OHATHS 110 TEME, U3YUYUTh
npuMepsl. Pelas KOHKPETHYIO CUTYaLUIO, - IPEABAPUTEIIBHO MTOHATh, KAKOW TEOPETUYECKUN MaTepH-
aJl HY’KHO MCII0JIb30BaTh. HaMeTuTh miiaH peuenus, nonpoodoBaTh Ha €ro OCHOBE peluTh 1 - 2 npak-
TUYECKUE CUTYaLUH.

2. MeToauyeckue yKa3aHus M0 padoTe 00y4aromuxcsi BO BpeMsi NpoBeIeHus
JIeKLUIA.

Jlexuuu Aar0T 00y4aroIUMCs CUCTEMATU3UPOBAHHbIE 3HAHUS 110 JUCLUIUIMHE, KOHIEHTPUPYIOT
UX BHUMaHHE Ha HauOoJiee CII0KHBIX U BaXKHBIX BOIIpocax. JIekuny oObIYHO U3/1aratoTcs B Tpagulu-
OHHOM WJIX B IIpo0OeMHOM cTuiie. [l CTy/I€HTOB B OOJIBIIMHCTBE CIIy4aeB B IPOOJIIEMHOM CTHIIE.
[TpoOneMHBII CTHIIb TO3BOJISIET CTUMYJIUPOBATh aKTUBHYIO MTO3HABATEIBHYIO AEATEIBHOCTD 00yJaro-
IIMXCS U UX UHTEpEC K JUCLUILINHE, (POPMUPOBATh TBOPUYECKOE MBIIIIEHUE, TPHOEraTh K NpOTUBOIO-
CTaBJICHHUSIM U CPAaBHEHHUSM, JIeIaTh 0000IIEHNS, aKTUBU3UPOBATh BHUMAHHE 00YUJaIOMIUXCSl ITyTEM
MIOCTAHOBKH ITPOOJIEMHBIX BOIPOCOB, OOLIPATH TUCKYCCHIO.

Bo Bpemst IeKLIMOHHBIX 3aHATHI pEKOMEHIYETCS BECTU KOHCIIEKTUPOBAaHUE YUYEOHOT0 MaTepuana,
oOpaniate BHUMaHue Ha (POPMYIMPOBKHU U KaTErOPUH, PACKPBIBAIOLIUE CYTh TOTO WK UHOT'O SIBJICHHUS,
WM NIPOLIECCOB, BHIBO/BI U MPAKTUYECKUE PEKOMEHIAINH.

KoHcnekT nekuuu Jiydiie noapas3iensTh Ha MyHKThI, COOII0/1ast KPACHYIO0 CTPOKY. ITOMY B 00JIb-
110 cTeneHHu O0yyT ciocoOCTBOBATH BOIPOCH! IIAHA JIEKIUH, IPEAJIOKEHHBIE TPENOJaBaTEIISIM.
Crenyer oOpalaTe BHUIMaHUE Ha aKL[EHTHI, BEIBOIbI, KOTOPBIE /I€AET MpernojaBareib, OTMedas
HanboJiee BaKHbIE MOMEHTHI B JIEKITMOHHOM MaTepHalie 3aMEYaHUAMH «BaXKHOY, «XOPOIIO 3aTI0M-
HUTH» U T.I. MOXHO /1€71aTh 3TO U C IOMOLIbIO Pa3HOLIBETHBIX MAPKEPOB WM pyUeK, T04epKUBas
TEPMUHBI U OIIPEICTCHHUSL.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpallleHUi, ab0peBuaTyp U CUMBOJIOB.
Opnako npH JajbHeHel padbore ¢ KOHCTIEKTOM CUMBOJIBI JTyUIlI€ 3aMEHUTh OOBIYHBIMU CJIOBAMH IS
OBICTPOTO 3pUTEIBHOI0 BOCHPUSATHUS TEKCTA.

Pabotas HaJ KOHCIIEKTOM JIEKIIMH, HE0OXOJMMO UCII0JIb30BaTh JINTEPATYPY, KOTOPYIO PEKOMEH-
JI0BaJl IpernoiaBaTelb. IMEHHO Takas cepbe3Hasi, KporoTiauBas paboTa ¢ IEKLIMOHHBIM MaTepHaIoM
MTO3BOJIUT TTTyOOKO OBJA/IETh TEOPETUUECKUM MaTEPUATIOM.

TemaTuka nexuuit naetcs B paboyei mporpaMme JUCHUTUINHBL

3. MeTroauyeckune ykazanusi 00y4arouuMcsi 1o MoAroToBKe K NPaKTHYeCKMM/CeMHHAPCKUM
3aHATHSAM.

Ha npaktrueckux 3aHATUSAX IPUBETCTBYETCS aKTUBHOE Y4acTHE B 00CYKIEHUU KOHKPETHBIX CH-
Tyalui, ciocOOHOCTh Ha OCHOBE MOJIyUE€HHBIX 3HaHUH HaX0AUTh Hanbosee 3 PeKTUBHBIC pEIIEHUs
IIOCTABJIEHHBIX MPOOJIEM, YMETh HAXOANUTh MOJIE3HBIN TOMOIHUTEIbHBIA MaTepra o TEMaTUKE CEMHU-
HApCKUX 3aHATUH.

CTyneHTy peKOMEeHAyeTC s CaeaAyIonas cxeMa MOAr0TOBKU K MPAKTUYECKOMY 3aHSITHIO:

1. O3HakoMIIeHHE € TUIAHOM MPAKTUYECKOI0/CEMUHAPCKOT0 3aHATHS, KOTOPBI OTpaskaeT colep-
YKaHHE MPEIJIOKEHHOU TEMBI,

2. IIpopaboTaTh KOHCIIEKT JIEKIHii;

3. IIpounTarh OCHOBHYIO JIUTEPATYPY.

B nporiecce moAroToBKM K NPaKTHYECKUM 3aHATHAM, HEOOXOJMMO 00paTHTh 0c000e BHUMaHHE Ha
CaMOCTOATENIBHOE N3YUEHUE PEKOMEHI0BAHHON TuTepaTypsl. [Ipu Bcell MOTHOTE KOHCIIEKTUPOBAHMS
JIEKLMU B HEM HEBO3MOXHO M3JIOKUTH BECh MaTepUaJl N3-3a JIMMUTA ayAUTOPHBIX yacoB. [ToaTomy ca-
MoOCTOsITeNNbHAs paboTa ¢ yueOHUKaMH, y4eOHBIMU MOCOOMSMHU, HAYYHOMN, CIIPAaBOYHOM JINTEPaTypoil,
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MaTepuagamMH Nnepuoaudeckux nznanuil u Murepuera sipnsercs Hanbosee 3pGeKTUBHBIM METOI0M
II0JIy4EHUS JOIOJIHUTENBHBIX 3HAHUM, IO3BOJIIET 3HAYUTEIBbHO aKTUBU3UPOBATh IIPOLIECC OBJIAICHUS
nH(popManuei, cnoco0cTByeT 6oJee TIIYOOKOMY YCBOSCHHUIO U3y4yaeMOoTo MaTepuania, popMupyer y
CTY/ICHTOB OTHOILIEHHE KOHKPETHOW npobieme. Bce HOBBIE MOHATHS 1O M3y4aeMOii TeMe HE0OX0IMMO
BBIYYUTh HAU3YCTh U BHECTH B IVIOCCApUi, KOTOPBIH 11€J1IeCO00pa3HO BECTH C CaMOr0 Hayaia u3y4eHus
Kypca,

4. OTBeTUTH Ha BOIIPOCHI IJIaHa MPAKTUYECKOT0/CEMUHAPCKOTO 3aHSATHS;

5. BBINOJHUTE JOMAaIIIHEE 3a/IaHHE;

6. IIpopaboTath TeCTOBbBIEC 3aJaHUSI U 3a]1a4H;

7. Ilpu 3arpyaHeHusx copMynupoBaTh BOIPOCH K MPENO1aBaTeNIo.
PesynpTat Takoii paboThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYACHTA CBOOOHO OTBETHTDH Ha TEO-
peTHYecKre BOIPOCHI MPAKTUKYMa, BHICTYIIATh U Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXJACHHH BOIPO-
COB M3y4aeMOM TEMbI, IPABUJILHO BBIIIOJIHATH IPAKTUUECKUE 3aJJaHUS U UHBIE 3a/1aHUs, KOTOpBIE 1a-
10TCA B (DOH/IE OIICHOYHBIX CPEACTB JUCIUTUINHBI.

3. MeToauyecKkue yKa3aHus 00y4aromMMCs 110 OPraHu3ali CaMOCTOATEIbHOI padoThl.

Ilenb opranuzanuy caMoCTOSITENIbHON paObOThI IO JUCIUIUINHE «MATEMATUKa» — 3TO
yriay0JieHrne U paciuiipeHue 3HaHui B 00J1acTH MaTEMaTHKH,

(dbopMHUpoBaHKE HABBIKA M HHTEPECA K CAMOCTOATEIBHOM MO3HABATEIHLHON IEATEIILHOCTH.

CaMocTosTenbHast paboTa 00y4aronuxcs SBIsSeTCs BAXKHEUITUM BHIOM OCBOSHUS COJEPIKAHUS
JTVCUUIUIMHBL, TIOATOTOBKHU K MPAKTHYECKUM 3aHATUSAM M K KOHTPOJIbHOU padoTe. Crozia ke OTHOCSATCS
U CaMOCTOSITENIbHOE YIIyOJIeHHOE U3yueHUe TeM JUCHUILINHBL. CaMocTosITeNnbHas padoTa MmpeicTaB-
JsieT co0O0M MOCTOSTHHO JICHCTBYIONIYIO CUCTEMY, OCHOBY 00pa30BaTEIIbHOTO MPOIiecca M HOCHT UcCiIe-
JIOBaTEIbCKUN XapaKTep, YTO MOCTYKUT B OyAyIIeM OCHOBAaHUEM JJIsS HAITUCAHUSI BBITYCKHOM KBaJIH-
(buKaMOHHON pabOTHI, MPAKTHYECKOTO MPUMEHEHHS MTOTYYCHHBIX 3HAHHM.

Opranu3zaiiys caMoCTOSTeNbHON paboThl 00YYAIOIINXCS OPHEHTUPYETCS HAa AKTUBHBIE METO/IBI
OBJIa/ICHUS 3HAHUSAMH, PAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MePexXo/] OT IMOTOYHOTO K HHMBH Iy aIU-
3UPOBAaHHOMY O0YYEHHIO, C YUETOM MOTPEeOHOCTEH U BO3MOKHOCTEN JTMYHOCTH.

[IpaBusbHAs OpraHU3aIUs CaMOCTOSITEIBHBIX YUEOHBIX 3aHATHH, X CUCTEMAaTHYHOCTD, IIETIECO-
o0Opa3Hoe MIaHHpOBaHHE paboYero BpeMeH! MO3BOJISET CTYJACHTaM Pa3BUBATh YMEHUSI U HABLIKU B
YCBOGHHMH U CHCTEMAaTH3allu1 MPUOOPETACMbIX 3HAHH, 00eCTIeYNBATh BEICOKUI YPOBEHb yCIIEBAEMO-
CTH B IEpUOJ 00YUEHUs, TOITYUYUTh HABBIKU MOBBILIIEHNUS TPOPECCHOHATBLHOIO YPOBHS.

CamocrosiTenbHast paboTa peanu3yercs:
- HEMOCPEACTBEHHO B MPOIlEcCe ayAUTOPHBIX 3aHATUH - Ha JIEKIUAX, MPAKTUUECKUX 3aHATUSAX;
- B KOHTAKTE C IIPETI0/IaBaTelIeM BHE PAMOK PACIMCAHUs - Ha KOHCYJIbTAIUAX 110 Y4eOHBIM BO-
pocam, B X0/1€ TBOPUECKUX KOHTAKTOB, IPH JTUKBUAALIUH 3a/I0J’KEHHOCTEH, TPH BBINOJIHEHUH UHIH-
BUJYaJIbHBIX 33IaHUH H T.II.
- B OubnnoTeke, 1oMa, Ha Kadeape Ipu BEITOJHEHUH 00y4JaroIUMCs Y4eOHBIX U MPAKTHYECKUX
3azad.

Buast CPC u kputepun o1ieHOK

(o 6amnbHO-pertunroBoii cucremMe I THTY, CPC ouenunBaercs B 15 6amioB)

1. Komnnoksuym.
2. KonTponbhas padota.
4. VYyactue B MEpONpUATHS

Tembl 17151 caMOCTOATENbHON PabOTHI MPOMUCAHbI B pabodeii mporpaMMe JUCIUTUTUHBL. D¢ dek-
THUBHBIM CPEACTBOM OCYIIECTBICHUS O0YUYAIOIUMCS CAMOCTOSITEILHON PabOThI SBIISETCS DIEKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTebHAs Cpe/la YHUBEPCUTETA, KOTOpast 00ECTICUMBAET TOCTYM K y4eOHBIM
IIaHaM, pabodrM ImporpaMMaM JUCHUILTHH (MOAyIel ), MPAKTUK, K U3IaHUSIM DJICKTPOHHBIX OUOIHO-
TEYHBIX CHCTEM.
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