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eab ocBOeHUS Y4eOHOM QU CIMILIMHBI
Ilemb ocBOCHMS MHCIUILINHBI «MaTeMaTtrka» B cooTBeTcTBUHU ¢ o0mumu nemsima OOIT BO u
TpeOOBaHUSAMH NMPO(HECCHOHAIBHBIX CTaHAAPTOB!
npuoOpeTeHne 3HaHUH, MPEAYCMOTPEHHBIX MPOrpaMMoi, (popMUpOBaHUE YMEHHUS U HaBBIKOB
HpI/IMeHSITb HOJIyT-IeHHBIe 3HAHUS HpI/I pCIJ_IeHI/II/I KOHerTHBIX 3a1a4.
3a1aun U3y4eHUs TUCITUTIIIUHBI:
o pa3BI/ITI/IC JIOTUYECCKOI'O U aHFOPI/ITMI/I‘-IeCKOFO MBIIJIICHUA CTYI[CHTa;
e BBIPa0OTKA YMEHUS MOJACIUPOBATH PEATbHBIC ITPOIIECCHI;
o OCBOCHUC HpI/IeMOB peIJ_IeHI/ISI " UCCJICOOBAHUA MAaTEMATUYCCKU q)OpMaHI/ISOBaHHBIX 3a4a4.

Mecto y4eOHo# qucuuiuiaiabl B ctpykrype OOII BO

JucuuiuinHa «MaremaTuka» BXOAUT B 0a30BYIO 4acTh MaTeMaTHYECKOrO U €CTECTBEHHOHA-
YUYHOTO IIMKJIa OakanaBpa [0 HallpaBJIEHUIO IMOATOTOBKH «YTIPaBJIEHUE B TEXHUUECKUX CUCTEMAX).

be3 3HaHMA MaTeMaTUKU HEBO3MOYKHO U3YYEHUE HU OJHOW M3 TOYHBIX HayK. ONBIT pa3BUTHSA
COBPEMEHHOT0 00pa30BaHMs MOKA3bIBAET, UTO HA ONPECIICHHOM 3Tale pa3BUTHs €CTECTBEHHOHAYY-
HBIX JUCUUIUIMH HEM30€XKHO MPOUCXOAUT UX MaTeMaTu3alus, Pe3yJbTaTOM KOTOPOH fBISETCS CO-
3/1aHUE JIOTHYECKU CTPOMHBIX (hOPMANM30BaHHBIX TEOPHUl U albHEIIee YCKOPEHHOE pa3BUTHE JIHC-
LUIUIMHBI.

Jlormueckast ¥ coiepKaTeIbHO-METOINYECKasi B3aUMOCBS3b C APYTUMU TUCLHUIUIMHAMU U Ya-
ctsaimu OOII BITO BbIpaxkaeTcs B CIeIYIOLIEM.

JucnuiumHe «MartemaTtuka» MpeaIIecTByeT oOlleMareMaTHuecKasi MOATOTOBKAa B 00BbeMe
cpeaHei 0011e00pa30BaTeIbHOM HIKOJIBI MIIN KOJUIEKA.

B pe3ynbraTe 0cBOSHUS NPEAIIECTBYIOIINUX AUCHUIIINH CTYIEHT J0JKEH:
3HATh:
- OCHOBHBIE MOHATHUS U METOBI JJIEMEHTAPHON MaTeMaTUKH, FEOMETPUH, JIreOpbl ¥ Havyajl MaTeMa-
TUYECKOT'O aHAJIN3a;
YMETbh:
- IPOU3BOJUTH ACUCTBHUS C YUCIIAMY;
- MCII0JIb30BAaTh OCHOBHBIE aIredpanyecKue TOXKAECTBA ISl IpeoOpa3oBaHUsl anreOpanyecKux Bbl-
PaKECHUI;
- BBIIIOJIHATH T€OMETPUYECKUE TOCTPOCHUS;
- IOKa3bIBaTh MATEMAaTUYECKUE YTBEPKACHUS;
- mudepeHIpoBaTh U HHTErPUPOBATH (DYHKIUY;
BJIAJIETh!
- IpUe€MaMH BBIYMCIICHUI Ha KaJIbKYJISITOPE HHKEHEPHOTO THIIA;
- HaBBIKaMU UCIOJIb30BaHUS MAaTEMATUUECKUX CIIPAaBOUYHUKOB.

OcBoeHMe JaHHOW JUCHMIIMHBI KaK MPEAIIeCTBYIONIeH He00X0IMMO NPH U3YYEHUH CIIETYIOIINX

JUCLHUIUIMH: (U3MKa, MH(HOPMATHKA, SKOJIOTHUS, XMMHUS, YUCIIEHHbIE METO/Ibl, MaTeMaTHUYeCKOe MO-
JIeIMpOBaHKe, TEOPUS BEPOSTHOCTEN U MaTeMaTu4eckasl CTATUCTUKA U JP.

Komnerenuuu od0yuyawumerocs, popmupyembie B pe3yJibTaTe OCBOCHHS JIUC-

IMIIJIMHBI
B nmporecce ocBoeHMsT TaHHOW TUCHUIUIMHBI Y CTyJeHTa (DOPMHUPYIOTCS CIEAYIOIIHE KOMIIe-

TEHLUU:
YHHUBEpCaIbHbIE!
Kon
HanmenoBanue koM-
KOMIIC- I/IH}II/IKaTopBI JOCTHIXXCHUS KOMIIETCHIITNN
HECTCHIIUMN

TEHIIUU

YK-1 Cnocoben ocymiectB- | 3-YK-1 3HaTh: Meroauku coopa u oOpabOTKu MHGMOpMALIUU;

JSTh TIOUCK, KPUTHYE- | aKTyaJIbHbIe POCCUHCKHE U 3apyOexHble MCTOYHMKH HMHGOp-
CKU{ aHaJIM3 U CHHTE3 | Malluu B cdepe NpoeccCUOHANbHON JeATENbHOCTH; METO]
uHpOpMalLUY, MPUMe- | CHCTEMHOI'O aHaIM3a.

HATH CUCTeMHBINA 1oA- | Y-YK-1 YMeTh: mpumMeHsTh METOJMKH TOUCKa, cOopa M 00-




XOJl JUIsl peulieHust Mo- | pabOoTKU MH(POPMAIMH; OCYIIECTBISATh KPUTUYECKUI aHAIIU3 U
CTaBJICHHBIX 3a/1a4 CUHTe3 UHPOPMAIUH, TOJYICHHON U3 pa3HBIX HCTOUHUKOB
B-YK-1 Bmanmers: meromamm mowucka, cobopa u o0pabOTKH,
KPUTHUYECKOTO aHallu3a M CUHTe3a MH()OPMAILUU; METOINKON
CHUCTEMHOTI'0 MOJIX0JIa /JIsl peUIeHHsI IOCTaBICHHBIX 3a/1a4
obmienpodeccruoHaibHbIE:
Kon
HaumeHnoBanue koM-
KOMIIEe- NHaukaTopsl TOCTHKEHUS KOMITETEHLIUN
MeTEeHLUU
TEHIIUU
OIIK-2 Cnocoben  ¢opmynu- | 3-OIK-2 3HaTh OCHOBHBIC MPUHITUTIBI B METOJIBI TIOCTPOCHUS
poBaTh 3ajauu Mpo- | (popmanu3anmK) U UCCIEIOBAHUS MaTEeMaTHUYECKUX Mojiesei
deccroHanbHOU Jesl- | CUCTEM yIpaBlieHUs, UX (pOpMBI MPEACTABICHUS W Tpeodpa-
TEIbHOCTU Ha OCHOBE | 30BaHUS JJIS IIeJieH yIpaBIeHHUS.
3Hanui, npopmibHeX | Y-OIIK-2 YMeTh 1eMOHCTPHpPOBATh HABBIKM HCIOJIH30BAHUS
pa3zesioB MaTreMaTru- | 3HaHUN (U3MKH U MaTeMaTUKH ISl PEIIeHUs 3a]a4 TEOpPEeTH-
YECKUX M €CTECTBEH- | YECKOT0 M MPUKIAJTHOrO XapaKrepa.
HO-Hay4HbIX jgucuu- | B-OIIK-2 Brnaners aHaIuTUYECKUMHM U YUCIOBBIMU METOJIA-
TJTUH (MOTyJIeH) MU JUIsl pacyeTa TEXHUUECKUX [MapaMeTPOB CHCTEM.
3analm BOCIINTAHHUSA, P€AJIN3YEMbIC B PAMKaX 0CBOCHHUA JUCIHUILINHDBI
Hanpasienue/ Co3nanue yciao- | Ucnosib3oBanue BocnuTa- | BoBiieyenue B pasHo-
nejau BHii, o0ecneynBa- | TEJbHOIO NMOTEHIIHAJIA | IVIAHOBYI0 BHeyueo0-
10011170 Y4eOHBIX IHCUUILITHH HYIO J1eSITeJIbHOCTh
IIpodeccuonanabHoe | - popmupoBaHue Hcnonb3oBaHue BOCIUTA- 1.Opranuzanus Hay4-

U TPY/10BO€ BOCITH-

TaHHue

BaTEILCKOU U WH-

Hoctu (B16)

KYJIBTYPBI HCCIIEA0-

JKEHEPHOM JIeSITENb-

TEIHHOTO MOTCHIIUANA JTUC-
LUIUIMH TPOo(dheccCuoHanbHO-
ro MoayJis A (opMUpoBa-
HUS UH)XEHEPHOTO MBIIILJIe-
HUS U HHOKCHEPHOH KYIIbTY-
PBI 32 CYET MPAKTUIECKUX
CTYJICHYECKHIX HCCIIeIOBa-
HUI COBpPEMEHHBIX MPOU3-
BOJICTBEHHBIX CHUCTEM; IPO-
eKTHOU e TENIbHOCTH CTY-
JIEHTOB TIO pa3paboTKe U
ONTUMM3AINH TEXHOJIOTH-
YECKUX CHUCTEM, CBSI3aHHOM
C pelIeHHEeM peallbHbIX
MIPOM3BOJICTBEHHBIX 3a/1a4;
MPOXOXKICHUSI Yepe3 pa3Ho-
o0pa3Hble UTPOBBIE, TBOP-
yeckue, pecTuBaIbHbIC
dbopmbl, TpeOyrolre aHaTH-
3a CIIOKHOT'0 00BEKTa, I10-
CTaHOBKHU OTHOCHTEIIHHO
HEro mpeoOpa3oBaTENbHBIX
3aJ1a9 JUIsl UX ONTHMAJTBHO-
T'O pelIeHUsl.

HO-TIPAaKTUYECKHUX
KOoH(pepeHIHii 1 BCTped
C BEIyIIUMH CIIEeIHa-
JMCTaMU NpepUATHI
ropoja u BeTepaHaMu
aTOMHOM OTpacCIIH.

2. Opranuzauus u npo-
BE€JICHUE MPEIMETHBIX
OJIUMITHA]] M yJacThe B
KOHKYpcax npodeccu-
OHAJBHOTO MAaCTEPCTBA.
3.VyacTHe B €Xeroj-
HBIX aKIHAX CTyJeHYEe-
CKUX CTPOUTEIbHBIX
OTpPS/IOB

B PE3YIbTATC OCBOCHUA NJUCHUIIJIMHBI CTYACHT JOJIZKCH:




3HAaTBh: OCHOBHBIC MOHATHS M METOAbl MAaTEMAaTUYECKOTO aHalu3a, JUHEHHOHN anreOpsl, diie-

MEHTOB MAaTeMAaTHUYECKON JIOTUKU, TUCKPETHOW MaTeMaTHKH, Teopur AudQepeHIInanbHbIX ypaBHe-
HUW 1 DJIEMEHTOB TEOPUHU YpPaBHEHUN MaTeMaTHUYEeCKOW (QU3UKHU, TEOPHH HYHKIIUHA KOMIIJICKCHOH T1e-
PEMEHHOM, TEOPUU BEPOSTHOCTEN U MATEMATUUYECKON CTATUCTUKH.

YMeTh: IpUMEHATh MaTeMaTU4YeCKHe METOJbI P PELICHUH MPOo(ecCHOHANBHBIX 3ajad MOBbI-
LIEHHOW CII0KHOCTH

Baaaers: MeTo/1aMu MOCTPOCHHSI MaTEMAaTUYECKON MOIeTH MPOo(ecCHOHANBHBIX 3a/1a4 U COeP-
JKaTeIbHON MHTEPIPETAIMU MTOJIYYeHHBIX PE3YJIbTATOB.

CTpyKTypa u coaep:KkaHue y4eOHOM QM CHUIIMHBI
JucnumnnuHa npernogaeTcs cryaeHTam B 1, 2, 3 cemectpe. OOmas TpyJa0€MKOCTh TUCIIUILIN-

HBI cocTaBiisgeT 12 3adeTHRIX eauHu, 432 ak. yaca.
KajnenaapHblid jian

Ne Ne HanmenoBanue pa3- | Bujabl yueOHoii 1esiTeJibHOCTH (B | ATTecTa Makcu
P aeJsia (TeMbl) IMCIH- yacax) 1978 MaJII:'
a e e — o[ o pa3neia HBIii
3 M = g (opma) 6as
x| bl _ g‘ E 3a
e = azet
a 2 = S E o ’

a i 2 ElE IS
1 cemecTp
1 1 | Jluneiinas anreopa. 32/4 6/2 - 6/2 | 20 Knl 30
2 | Bekropnas anre6pa. 18 4 - 4 10
3 | AnanuTuyeckast TeOMeET- 32/4 | 6/12 | - 6/2 | 20
pusi.
4 | KoMmiekcHbIe yncia. 14 2 - 2 10
2 5 | BBenenwne B matemaruye- | 22/4 | 6/2 | - 6/2 | 10 KP1 20
CKHUM aHAJIM3.
6 | Auddepennmanproe uc- 26/8 | 8/4 | - 8/4 | 10
yucieHne GyHKImu of-
HOH IIEPEMEHHOM.
144/20 |32/10 32/10 | 80
Buja npoMexyTo4YHOI aTTecCTALMH JK3aMeH 50
2 cemecTp
3 7 | ®yHKIIMK MHOTHX TIepe- 32/14 | 6/12 | - 6/2 | 20 K2 30
MEHHBIX
8 | HeonpeneneHuele u 50/8 | 10/4 | - | 10/4 | 30
oTpezieNieHHbIe HHTETpa-
JIBI
4 9 | O6bikHOBeHHBIE AU Dde- 62/8 | 16/4 | - | 16/4 | 30 KP2 20
pEHITHATEHBIC YPABHECHUS
U UX CUCTEMBI
144/20 (32/10 32/10 | 80
Buja npoMexyTo4YHOI aTTecCTALMH JK3aMeH 50
3 cemecTp
5 10 | Psampr. 36/8 8/4 | - 8/4 | 20 K3 30

11 | YpaBHenus matematuye- | 32/4 | 6/2 | - 6/2 | 20




CKOM (PU3HKH.

6 12 | KpaTtHble, KpUBOJIUHEH- 40/4 | 10/2 | - | 10/2 | 20 KP3 20
HBIC M TIOBEPXHOCTHBIC
uHTerpaisl. Teopust mo-

JISL.
13 | JluckpeTHast MaTeMaTH- 36/4 8/2 - 8/2 | 20
Ka.
144/20 (32/10 32/10 | 80
Bua npoMexkyTo4HoOi aTTecTanMK IK3aMeH 50
CoaeprkaHue JIEKIIMOHHOTO Kypca
Tema sexkuuu. Bonpockl, oTpadaTrbiBaemMble HA JeKIUH Bcero Yyeono-
YacoB | MeETOJAHYECKOe
odecrneyeHue
1 cemecTp 6

Tema 1. J/Iuneitnas anareopa.
Martputibl U ACUCTBUS HAJl HUMH, ONIPEACIIUTENIN 2-TO U 3-T0, UX BBIUKC- 1-3,6,7
nenue. lloHATHe cHUCTeMBbl JHMHEWHBIX aIreOpanvyeckux YpaBHEHHI
(CJIAY). Meton Kpamepa pemenus CJIAY.

Tema 2. BekTopHas anreopa 4 1-3,6,7
CkansipHble U BEKTOPHbIEC BEJIMYUHBI. JIMHEWHbIE Oonepali HajJ BEKTO-
pamu. bazuc, paznoxenue BekTopa mo 0asucy. JleicTBus Hall BEKTOpa-
MU B KoopauHaTHOM Qopme. CkansipHOe MpOU3BeAeHHE 2-X BEKTOPOB,
€ro CBOKMCTBa M BBIpAXEHHWE B KOOpAUHATHOW (hopme. BexrtopHoe u
CMEUIaHHOE MPOU3BEACHUSI.

Tema 3. AnanuTuueckasi reomerpusi. KoopmHaThel Ha TUIOCKOCTU U B 6 1-3,6,7
IPOCTPAHCTBE: JI€KapTOBbI, MOJSIPHbIC, LMIMHAPUYECKUE. YpaBHEHUE
IpSMOIi: C YTI0BBIM K03 (duImenTom, odiiee, B OTpe3kax. Y paBHEHUE
ny4yKa OpsSMBIX, YpaBHEHHE MPSAMOM, MPOXOSIIEH uepe3 /Be JaHHbIE
TOUYKH. YTOJI MEXAY ABYMs IPSIMBIMU, YCIIOBUS NAapaJUIETIbHOCTU U TEp-
HNEHUKYISPHOCTH.

[TnockocTh: oOlIee ypaBHEHHE, MOHATHE HOPMAJIbHOIO BEKTOpA.
YacTHble ciaydau pacloJIOKEHUs IUIOCKOCTH B KOOPAMHATHOM IpO-
CTpaHCTBE. YTOJ MEXAY IUIOCKOCTSMHU, YCJIOBUS NapajuIeIbHOCTU U
NEPIEHIUKYJIIPHOCTH ABYX IIOCKOCTEH.

[Ipsimast B mpocTpaHCTBE: OHATHE HAIIPABIISIOIETO BEKTOPA, KAHOHU-
YecKoe ypaBHEHHUE MPSIMOii, o0liee ypaBHEHHUE, MapaMeTpuIeckoe ypas-
HeHue. BzauMHoe pacrnosokeHue JByX MPSIMBIX B MPOCTPAHCTBE. YTOJ
MEXY TPSIMBIMU.

B3anMHOe pacnionokeHue npsiMON U IMIIOCKOCTH. YTOJI MKy Npsi-
MOM U IJIOCKOCTBIO. Y CJIOBUS MApaJIENbHOCTH U NEPIEHIUKYIISIPHOCTH
npsiMoii U riockocT. Kpusele 2 nopsiika.

Tema 4. KoMmIuiekcHbI€ YHCJIA. 2 7
OmnpeneneHre KOMIUIEKCHOTO dncia. AnreOpandeckasi, TPUTOHOMETPH-
yeckas W MokaszarenbHas (popMbl KOMIJIEKCHOTO 4ucia. JleiicTBusl Hax
KOMIIJICKCHBIMUM YU CJIaMH.

Tema 5. BBeneHne B MaTeMAaTHYECKHH aHAJIN3. 6 457
Omnpenenenust npenena ¢yHkuuu. OAHOCTOpOHHUE mpeaensl. becko-
HEYHO OOoJbIINMe U OECKOHEYHO Majble (DYHKIMU. DKBUBAJICHTHBIE Oec-
KOHEYHO Mauible pyHkuuu. [lepBolil 1 BTOpoi 3aMedaTenbHble Tpeebl.

Tema 6. IuddepenuuanbHoe ucuuciaenne QyHKIUHM OTHOW mepe- 8 45,7
MEHHOM.




[TponsBogHast GyHKIIUU, €€ TEOMETPUUECKUA U MEXaHHUYECKUN CMBICI.
[TpaBuna nuddepenupoBanus (yHkuit. Tabauma NPOU3BOAHBIX.
[TpousBoaubie BeicUX MOpsaAkoB. dubdepennman dynakmuu. [Tpuio-
YKEHHE MTPOU3BOIHBIX K UCCIIEAOBAHUIO (YHKIIUU U TIOCTPOCHHUIO rpadu-
ka. [IpaBuno Jlonurans.

Hroro

32

2 cemecTp
Tema 7. DyHKUMH HECKOJBKHUX IIepeMEeHHbIX.
Onpenenenne GyHKIIMU IBYX nepeMeHHbIX. [Ipenen dynkuuu. YacTHbie
MPOU3BOAHBIE. HaCTHBIE TPOU3BOAHBIE BBICIINX MOPSAIKOB.

4,57

Tema 8. HeonpenesieHHbIe U onpeae/ieHHbIe HHTErPaJbl.
[TepBooOpaznas. Heonpenenenuslid MHTErpal u ero cpoiicrea. Tabmuma
OCHOBHBIX (hopMys HMHTerpupoBaHusi. HemocpeacTBeHHOE HMHTErpUpO-
BaHUeE.

OnpeneneHHbI HHTErpal Kak Ipeaes UHTerpaabHblX cyMM. OCHOBHBIE
cBoiicTBa ompeneneHHoro uHterpana. @opmyna Herorona-JleitOHuna.
Beruuciienue onpeieaeHHoro HHTerpaa.

10

45,7

Tema 9. O0bikHOBeHHbIe TU(PPepeHIATbHbIE YDABHEHUSI H UX CH-
CTEeMBI.

OcHoBHble noHATUSA AuddepeHnnanbHblX ypaBHeHud. Juddepeniu-
AIbHBIC YPaBHEHUS |-TO MOPsAKA C pa3IesISTFOIIUMUCS TIEPEMEHHBIMH.

16

4,57

Hrtoro

32

3 cemecTp

Tema 10. Paabl.

Ornpenenenne uncioBoro psana. Cymma, cxonuMmocTs psana. Heooxoau-
MBI MPU3HAK CXOAUMOCTH. J[OCTaToO4YHbIE MPU3HAKU CXOJUMOCTU YHC-
JIOBBIX PSJIOB. 3HAKOYEPEAYIONIHECS U 3HAKOTIepeMeHHBIC Psiibl. OOmmit
JOCTAaTOUHBIM mpu3Hak cxonumoctu. [Ipusnak JleiiOnuna. CteneHHbie
psanel. Teopema Abens. Paguyc m MHTEpBal CXOAMMOCTH CTCTICHHOTO
psga.

45,7

Tema 11. YpaBHeHus MaTeMaTH4eCKO# (pU3UKH.
VYpaBHeHue KoieOaHUs CTPYHBI, €ro pemeHue MetogqoM dypbe, MeTo-
nom JlamamOGepa.

Tema 12. KpaTHble HHTErpaJbl.

JIBOMIHON MHTETpaJl, OIpEeleIcHUuE, CBOWCTBA. BhIuMciieHHE IBOHMHOTO
UHTErpajla B JEKAPTOBBIX M IOJIAPHBIX KOOpAMHATax. Beluucnenue
IJIOMIAJAN C TIOMOIIBI0 ABOMHOIO WHTErpana. TpOMHON HMHTErpal, ero
BbIunciaeHue. KpuBonuHelinble nHTErpansl 1 u 2 pona, UX BBIYHUCICHUE.
IloBepxHOCTHBIE HHTETpasbl. Teopus mos.

10

4,5,7

Tema 13. [IuckperHas mareMaTHKa.

MuoxectBa. Onepauuu Haj MHOXecTBaMH. OTHOIIEHUS M (YHKIHU.
I'padbl. Bunbl rpagoB. Matpuiisl cMeXHOCTH U MHIMAEHTHOCTU. One-
pauuu c¢ rpadgamu. Marematuyeckas Joruka. BbICka3blBaHUs, CBS3KH,
dbopmysl. PaBHOCHIIBHBIE TTPEOOpa3zoBaHust PopMyIL.

Hroro

16

IlepeyeHb NpPaKTHYECKUX 3aHATHI

Tema npakTu4eckoro 3ansitusi. Bornpocel, oTpadéarsiBaemMbie Ha
NPAKTUYIECCKOM 3aHATHH

Bcero
4acoB

Y4yedHO-
MeTOANYecKoe
odecreyeHue

1 cemectp
JInneitnas anredpa. [lelictBus Hax marpunamu. Beruncnenue onpene-
aurened. Pemenne CJIAY.

1-3,6,7




BekTopHas anredopa. CkansipHoe NPOU3BEICHUE BEKTOPOB, YO MEK-
Iy BeKTopamu. BekTopHoe npousBeieHre BEKTOPOB, MIOIaAb Hapajiie-
aorpamMma. CMelIaHHOE MPOU3BE/IEHUE BEKTOPOB,00bEM Mapalljiesienu-
neza.

1-3,6,7

AHaJMTHYeCKas reoMeTpHs. YpaBHEHUS NPSAMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BpruncineHne yriia Mexxay IpsMBIMU. Y PaBHEHHUs IUIOC-
KOCTH, BBIYHMCICHHE yIJa MEXKIY IUIOCKOCTAMH. PaccTosiHMEe OT TOYKH
0 IPsIMOM M IUIOCKOCTH. YPaBHEHMS KPHUBBIX BTOPOrO IOpsJKa Ha
IIJIOCKOCTH.

1-3,6,7

KoMmuiekcHblIe yncJia.
[Tepexon ot anrebpanyeckoit (popMe KOMILIEKCHOIO 4YHcia K TPUTOHO-
METPUYECKOH 1 00paTHO. JIeficTBHS Ha/l KOMIUIEKCHBIMHU YUCIIAMH.

BBenenue B MaTeMaTHYeCKHHA aHAJIN3.
Brraucnenue npenenos ¢GyHKuuid. PackpbiTHe HEONpPEAENEeHHOCTEN pas-
JIMYHOTO BUJA.

4,57

JAunddepenunanbroe ucuncieHne GyHKUUM 0JHOM NMepeMeHHOM.
Brrurcnenue npou3BOIHBIX OT CYMMBI, TIPOU3BEICHUS, YaCTHOTO. J{ud-
depenuupoBanue crnoxHoit ¢ynkuuu. [IpousBoaHbIE BBICIIUX TOPSI-
KOB, UX Bbruucienue. Ilpasmio Jlonurans. MccnenoBanue GyHKIuuM
nomolibio npousBogHoi. [loctpoenue rpaduka hyHKIum.

4,57

Hroro

16

2 cemecTp
@OYHKIMHU HECKOJBKHUX IepeMeHHbIX.
Bbruucnenne yacTHbIX NPOU3BOJIHBIX (PYHKIUI 2-X mNepeMeHHbIX. BbI-
YHCJIEHUE MOJIHOTO JuddepeHnnana. BpluncieHne 4acTHBIX IPOU3BO/I-
HBIX BBICIIUX MOPSI/IKOB.

4,57

HeonpenesienHbie u onpeaejieHHble HHTErPaJibl.

HenocpencrBeHHOE MHTETPUPOBAHUE HEONPEAEICHHOTO UHTerpana. 3a-
MeHa nepeMeHHbIX. HTerpupoBanue no yactsMm. MHTerpupoBanue pa-
[UOHANIBHBIX Jpo0Oei, TpuroHoMmerpuueckux GyHkiui. Brraucienue
ornpezesneHHoro uurerpaia. [IpuioxxeHue onpeaeneHHOro MHTerpaia.

10

45,7

OO0bIKkHOBeHHbIe AU pepeHIMATbHbIE YPABHEHHUS M HX CHCTEMBI.
Pemenne nuddepeHnuanbHbpIX ypaBHEHUH 1 mopsjka ¢ pas3aenisony-
MHUCS TIEPEMEHHBIMH, OJHOPOJHBIX, JUHEHWHBIX YpaBHECHHU. Penienue
YPaBHEHUH BBICUIETO NOpsAaKa. JIMHENHbIE ypaBHEHUS BTOPOIO MOPAIKA,
ux pemene. Cucremsl auddepeHnranbHbIX YpaBHEHUH.

16

4,5,7

Hroro

32

3 cemecTp
Psaabl. MccnenoBanue 4MCIIOBBIX PAJIOB H CXOAMMOCTh. HaxoxneHue
MHTEpBaJa CXOJAUMOCTH CTENEHHOIO psiaa. Paael dypee.

4,57

YpaBHeHust MaTeMaTu4ecKoil GU3NKU.
YpaBHeHHe KonebaHus CTPYHBI, €ro perienne Meto1oM dypbe, MeTo-
nom Jlamam6Gepa.

Kparnble, KpuBoJIMHEHHbIE H MOBEPXHOCTHBIC HHTerpaibl. Teopus
noJisi. /[BOMHON WHTErpas, €ro BBIYUCIEHHE. BpruncieHne TpOWHOIO
WHTErpajla, KpUBOIMHENHOI0, IOBEPXHOCTHOI'O HHTETPAJIOB.

10

4,57

JluckperHasi MaTeMaTHKA.
Pemenne 3amau mo nuckpeTHol marematuke. MHOxecTBa. TaOmuiibl
HUCTUHHOCTH. ['padbl. MaTpuiibl CMEXHOCTH U MHITUIEHTHOCTH.

Hrtoro

32

Ilepeuennb 1a00paTOPHBIX PadOT- HE MPEYCMOTPEHBI YUEOHBIM TIIIAHOM.




3ajanus 11 CAMOCTOSAATEJILHOM Pa0d0ThI CTYJACHTOB

Bomnpocsl 11 caMOCTOSITEILHOTO U3YUYeHUs (3a1aHusl) Bcero Y4ebHO-
YacoB | MeTOAUYECKoe
ob0ecrnieyeHue
1 cemecTp 20
Breruucnenne onpenenuTeNed BBICIIUX MOPSAAKOB. Panr marpuribl. Pe- 1-3,6,7
LICHUE CUCTEM JIMHEMHBIX OJTHOPOHBIX YPABHEHUM.
[IpunoxxeHuss BEKTOPHOTO, CMEIIIAaHHOTO TIPOU3BEICHUM. 10 1-3,6,7
ITpeoOpa3zoBanue cucreMbl KoopauHat. [loBepxHOCTH 2-TO HOpsAKa. 20 1-3,6,7
KomnnekcHele unciia u 1eCTBUS HaJ HUMH. 10 7
OcHoBHBIE XapakTepucTUku (yHKIMA. OCHOBHBIE 3JIEMEHTApHBIC 10 45,7
GyHKINH.
[Tpumenenue nuddepennuana K TpuOIMKEHHBIM Bbraucienusm. Ilpu- | 10 45,7
JIO)KEHUS! MPOU3BOJIHBIX. UMCIEHHBIE METOJbl PEIICHUS] HEIUHEHHBIX
YpaBHEHUM.
Hroro 80
2 cemecTp 20
HuddepenurpoBanre CI0XHOW M HEIBHOW (YHKIUH. ODKCTpEeMyM 4,57

¢yHKIMM 2-X TIEPEMEHHBbIX, €ro BbluMcieHue. Haubonbiiee u
HalMEHblIee 3HAYCHUs (QYHKIUU B 3aMKHYTOM 00JIacTH. VY CIOBHBIN
KCTPEMYM.

HHTerpupoBaHre HEKOTOPBIX HPPAIMOHATBLHBIX BBIPAKCHHUI 30
[TpunoskeHne WHTErpajia K BBIUMCICHHUIO IUIOMIAACH IJIOCKHX (QUTYD, 45,7
JUTMH TyT KPUBBIX, 00bEMOB TeII.
HecoOcTBeHHbIE HHTErpaIbL.

Merton Jlarpanxa pemenus nuddepeHnnanbHeIX ypaBHeHu. Pemenue 30 457
cucteM auddepeHuanbHpIX ypaBHeHUH. [IpuOMMKeHHOE pemeHue
b depeHIanbHbIX ypaBHEHUH.

HUroro 80

3 cemecTp 20
Paznoxenue ¢pynkuuit B psan Teitnopa u psn Maknopena. [pubnmken- 4,57
HBIE BBIYHCIICHHS C MCIIOJIb30BAaHHEM CTETIEHHBIX PsIoB. Psinier Dyphe.

OcHoBHbBIE YpaBHEHMs] MaTeMaTHueckod (u3uku. BpiBoa ypaBHEHUS 20
KojeOaHul CTpYHBL. YpaBHEHHE PACHpPOCTpaHEHUsS TeIjia B CTEpIKHE. 9
Pemienne metonom ®dypre. YpaBuenue Jlamnaca. Pemenne 3amaun Ju-
puxiie B Kpyre Mmetojiom Oypse.

Ornpenenenne, CBOMCTBA, BBIYUCICHHUE, MPHJIOKEHUE MOBEPXHOCTHBIX 20 45,7
uHTerpasioB 1-ro u 2-ro poma. ®opmynsl Octporpaackoro-I'aycca u
Croxkca. [loHsATHE M BBIYUCIIEHUE TIOTOKA BEKTOPHOTO 1o, Onpeene-
HUE ¥ BBIYHCIICHUE TUBEPTEeHIINH, IIUPKYISIIMHA U POTOpA.

OKBUBaJEHTHLIE, KOHEYHbIE M OECKOHEYHEBIE MHOXKECTBa. MOIIHOCTE 20 8
MHOXecTBa. CUeTHbIE MHOXKECTBA M MX CBOMCTBA. PaBHOCHIIBHBIE (DOp-
MYJIbI JIOTHKHU TPEIUKaToB. [IpuBeieHHbIC 1 HOPMabHBIE ()OPMBI B JI0-
ruKe npenaukatoB. Mcuucienue upeaukatoB. M3omopdusm rpados.
HevictBust Hax rpadgamu. YHopsaournBaHue AyT ¥ BEPIIUH rpada.

Hroro 80

PacueTrHo-rpaduyeckasi padbora ue npeaycMorpeHa yueOHbIM ITAHOM

KypcoBasi padora se npenycmoTpena yueGHbIM IUIAHOM



Oopa3oBaTe/ibHbIE TEXHOJIOTMH
[Tpu peanusanuu yd4eOHOro Marepuana Kypca MCHOIb3YIOTCS pa3iMyHble 00pa3oBaTelbHbIC

TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/1aHUI0 aTMoc(hepbl CBOOOIHONW M TBOPUECKOW IUCKYCCHU Kak
MEXly MpenoiaBaTelieM U CTyJIEeHTaMH, Tak U B CTyJeH4eckol rpymnmne. Llenspo npu 3ToM sBiIseTcs
BbIpa0OTKa y CTY/I€HTOB HABBIKOB M KOMIIETEHLIUH, ITO3BOJISIONIMX CAMOCTOSITEILHO BECTU MCCIIE0-
BaTEJIbCKYIO U HAyYHO-TI€JarOrn4ecKyto padory.

AyIUTOpHBIE 3aHATHS IPOBOAATCA B BUJE JIEKIUH ¢ ucnonas3oBanueM [IK u komnbroTepHoro
IPOEKTOPa, NPAKTUYECKUX 3aHATUH, ¢ ucnosb3oBanueM I1K npu nposenenun pacyeroB. CamocTos-
TeJIbHas paboTa CTYEHTOB IIPOBOAUTCS IOJ PyKOBOACTBOM IPENOAaBaTeNIel, C OKa3aHUEM KOHCYJIb-
TalUi ¥ IIOMOILM IPY NOJATOTOBKE K KOHTPOJIbHBIM pad0TaM, BBINOIHEHUH JOMALTHUX 3a/IaHUH.

DoH/1 OLICHOYHBIX CPEIACTB

@®OoH/T OIICHOYHBIX CPEJICTB MO JUCIUIUIMHE 00ECIIEYHBACT IPOBEPKY OCBOCHUSI TUTAHUPYEMBIX
pe3ysbTaToB 00ydYeHHs (KOMIIETCHIIMH W MX WHAWKATOPOB) MOCPEACTBOM MEPOINPHUSITHIA TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOUYHOTO KOHTPOJIS IO JUCIUILIUHE.

CBs3p MEXIy (POPMHPYEMBIMH KOMIIETCHIUSAMH U (OPMaMU KOHTPOJISI UX OCBOCHHS Tpel-
CTaBJieHA B CJICAYIOIIEH TaOIuIe:

HanmenoBanmne HanmenoBanme
No Kon n HanMeHoBaHHE WHIUKATOPA JTOCTHIKEHUS
/1y | KOHTPOTHPYEMBIX KOMIIETEH I OIICHOYHOTO
pasnenoB (Tembl) CpeJicTBa
BxoaHoi KOHTPOJIb
3HaTh: OCHOBHBIC TIOHSTHUS U METOJIBI SJIEMEHTAPHOMN
MaTeMaTHKH, TEOMETPHUH, aJIreOpbl U Ha4YaJl MaTeMa-
TUYECKOTO aHaIu3a.
YMeTh: MPOU3BONUTH JEUCTBHS C YMCIIAMH, HCIIOJb-
1 BxoaHoit koH- 30BaTh OCHOBHBIC QJIreOpanvecKue TOXKAECTBA IS Teer
TPOJIb npeoOpa3oBaHus aNreOpanyecKuX BBIPAKCHHH, BbI-
MOJIHATh T€OMETPUUYECKUE TOCTPOCHUS; JT0KA3bIBATh
MaTeMaTHYECKUEe YTBEPKACHHUS.
BraneTs: HaBbIKaMU pENICHUS MAaTeMaTUYECKHX 3a-
J1ad.
ATTecTanus pa3aenoB, TEKYIHil KOHTPOIb YCIIEBAEMOCTH
?2?\/?; § 11. JIuneii- 3-YK-1, 3-OIIK -2 Komnnoksuym 1
Has anredpa Y-YK-1, ¥-OIIK -2 3aganue 1 ’
B-YK-1, B-OIIK-2
Tema 2. Bekrop- | 3-YK-1, 3-OIIK -2 Komnoksuym 1,
Has anreopa. Y-VK-1, V-OIIK -2 3ananue 2
B-VK-1, B-OIIK-2
Tema 3. Anamu- | 3-YK-1, 3-OIIK -2 Komnoksuym 1,
tHueckas reomer- | Y-YK-1, V-OIIK -2 3amanue?
pusl. B-VK-1, B-OIIK-2
Tema 4. Kom- |3 yg.1,3-01K -2
TUICKCHBIC HACTIA. | y_yK-1, Y-OIIK -2 Komoksrym1
B-VK-1, B-OIIK-2
2 Pasnen 2
Tema 5. Bsenme- | 3-YK-1, 3-OIIK -2 ananme 3
Hue B mareMatu- | Y-YK-1, V-OIIK -2
YeCKUH aHaIu3. B-YK-1, B-OIIK-2




Tema 6. Hudde-
pEeHIMATBHOE HC-
YuCJIeHHEe (PyHK-
LAA OJHOUN mepe-
MEHHOM.

3-VK-1, 3-OIIK -2
VY-VK-1, V-OIIK -2
B-VK-1, B-OIIK-2

KonTposbnas
pabora 1

[IpomexxyTouHas arrecrauus

YpPaBHEHU H HX
CUCTEMBI.

DK3aMeH YK-1, OIIK-2 Bomnpocs! k 3k-
3aMeHy (IIUChb-
MEHHO)

Pasznen 3. 3-YK-1, 3-OIIK -2 Konnoxksuym 2

Tema 7. @ynknuu | Y-YK-1, V-OIIK -2 3amanue 4

MHOTHX nepe- | B-YK-1, B-OIIK-2

MEHHBIX.

Tema 8. Heomnpe- | 3-YK-1, 3-OIIK -2 3amanue 5

JICIICHHBIN u | Y-YK-1, V-OIIK -2

oTpeIeTICHHBII B-YK-1, B-OIIK-2

WHTETPAIHL.

Pasnen 4. 3-YK-1, 3-OIIK -2 KonTponbhas

Tema 9. Hudde- | V-YK-1, Y-OIIK -2 pabota 2

pEeHIIMaIbHbIE B-YK-1, B-OIIK-2

ITpomMexxyTouHast arrecranus

B-YK-1, B-OIIK-2

DK3aMeH YK-1, OIIK-2 Bomnpocs! k 2k-
3aMEHY

Paznen 5. 3-YK-1, 3-OIIK -2 Konnoksuym 3

Tema 10. Pl V-VK-1, V-OIIK -2 3aganue 6

Tema 11. Vpas-

3-YK-1, 3-OIIK -2

Komnoksuym 3

KpeTHasA Marema-
THKAa.

V-VK-1, V-OIIK -2
B-VK-1, B-OIIK-2

HeHus MareMmartu- | Y-YK-1, Y-OIIK -2 3aganue 7
gyeckoil pm3uku. | B-YK-1, B-OIIK-2

Pasnen 6. 3-YK-1, 3-OIIK -2 KontponbnHas
Tema 12. Kpar- | V-YK-1, V-OIIK -2 pabora 3
Hele.  Kpusonu- | B-YK-1, B-OIIK-2

HEeWHBIE ®  TIO-

BEPXHOCTHBIE HH-

TerpaJibl.

Tema 13. J[uc- | 3-YK-1, 3-OIIK -2 3anmanue 8

DK3aMeH

YK-1, OIIK-2

Bormpocs! k 2k-
3aMEHy

BXOI[HOﬁ KOHTPOJIb MPECAHA3HAYCH [JISA BBISIBJICHU A Hp06eHOB B 3HAHUAX CTYACHTOB U TOTOBHOCTHU
HX K IMOJYYCHHUIO HOBBIX 3HAHHH. OHCHO‘-IHI)IG Cpe€acTBa JJIs1 BXOAHOI'O KOHTPOJIA NPECACTAaBJICHBI B BHU-
A€ TECTAa.

TCKYHII/IP'I KOHTPOJIb — 3TO HCIIPCPBIBHO OcyIJ_IeCTBJISICMI:Jﬁ MOHUTOPHHI' YPOBHA YCBOCHUA 3HA-

HUH 1 (HOpMUPOBaHUS YMEHUI 1 HAaBBIKOB B TEUEHUE ceMecTpa. TeKyIuil KOHTPOJIb 3HAHUH, yMEHUI
U HaBBIKOB CTYJEHTOB OCYILECTBIISIETCS B XOJ€ YUeOHBIX (ayAUTOPHBIX) 3aHATUH, MPOBOAUMBIX IO
pacnucanno. @opmamu TEKYIIETO KOHTPOJIS SBIISIOTCS BBIIIOJIHEHHE KOHTPOJIBHBIX 33JIaHUM, TECTOB.

B kadecTBe OIEHOYHOIO CPEICTBAa aTTECTALMU Pa3fiella UCIOJIB3YIOTCA KOJUIOKBUYM, UTOTO-
Basi KOHTpOJIbHAs paboTa.



JI1st IpOMEKYTOYHOU aTTECTALlUU MPELyCMOTPEHBI K3aMEHALIMOHHBIE BOIIPOCHI U IIPAKTHYE-
CKHeE 3aJlaHusl.
HO nUTOoram 06yqu1/1;1 BBICTABJIAICTCA DK3aMCH.
1 cemecTp
IIpuMepHbIe BONPOCHI BXOHOT0 KOHTPOJIsA (TeCT)

1.HaitnuTe kopenb ypaBHeHus X° +10=7x. Ecam ypaBHeHHe MMeeT 0Oojee OJHOIO KOpHS,
YKQKATE MEHBILINN U3 HUX.

1)-2, 22 3) 5, 4) -2.
4.—6]2
2. BBI'-H/ICJ_H/ITQ 3HAYCHUC BBIpa)KeHI/ISI —
4 14
)4,  2)12, 3) 14, 4) 16.

12
(3D
)2 2)1 3)213 4)1/3
4. Haiinure 3uadenue Boipaxenus 1094135 —logg 3,75
1)2 2)1/2 3)6 4) -4
5. Pewnts Hepasencteo 6X — 2(2x +9) =1
1) (—;95] 2) [9,5;+0) 3)[-85;+w0) 4)4) (—00;—8,5]

3. Brruucnure

6. Pemuth ypaBHEHHE: Sin X — 72 =0.

1)%+27zn,neZ 2)i%+27zn,nez 3)%+;m,nez 4) (—1)”%+7zn,nez

V4 —X
X—3

7. Halinute obnacth onpenenenus GyHKIUU Y =

1) (=04] 2) (-3] 3) (3:4] 4) (—3) v (34]

8. Haiinure 3HaueHue npous3BoaHON PpyHKIMK Y=6tgX mpu x =

D1 2)24  3)6 4)4

9. YrpocTtute BEIpaxkenne 3C0S° X+ 3sin’ x—6
)1 25 3)3 4)-3

10. Pemmuts HepaBeHcTBO: 8°** > 64

1) (o] 2) [L4+0)  3) (-o0i2]  4) [2+0)

IIpumeps! 3a1aHni
3aganue 1. Tema «J/Iuneiinas anredopa»
JlaHa cucrema TMHEWHBIX anreOpandyeckux ypaBHEHHH
X1-2x+x3=1,
2x1 + 3x%p - X3 = 8,
X1 — X2+ 2x3 =-1.

Haiitu pemenue cucremsl MerogoMm Kpamepa, MaTpuuHbIM METO0M, METOAOM ['aycca.
3aganue 2. Tema «BexkTopHas ajqredpa. AHAJINTHYECKAS TeOMeTPHS)
[To koopauHaTam BepuuH nupaMubl Ai(2;-3;1), Ax(-1;-4;2),

As(4;-1;2), A4(3;-4;2) maittu: 1) nauabl pedep A1Ar u A1As; 2) yroa Mexay peopamu A1Ar u A1As;
3) mmomaas rpanu AjAzAs; 4) o0bem mupamunbl AjAAzAy. 5) ypaBHeHHe nipsamoit A1Aj; 6) ypas-
HEHUS TITOCKOCTEN A1A2A3. 1 A1A2A4; 7) yron MexXy TUIOCKOCTAME A1A2Az 1 A1A2A.

3aganue 3. Tema «BBegenye B MaTeMaTHYECKU aHAJIN3»

Brraucnuth npeaensl, He MOoJab3ysICch TpaBuwiioM Jlonurans.



. x*-9 _ Ax+4-2 . 2arcsin x
a) lim—=———. 6 lim———; plim————;
x—3 X —3x x—0 X x—0 3X
3 2
. X7 +2xX°+3x+4 g
D lim == - |im(x—+3) .
x>0 4% +3x° +2x +1 O\ X+

Atrectauus 1 pa3nena
Bomnpocsl koJ1I0KBHYMA:
Marpuiibl. OCHOBHBIE TOHSTHS
JelicTBus HaK MaTpUIIAMU.
[lonsiTre onpenenuTens, BBIYUCICHUE.
CaoiicTBa omnpeaenuTesneu.
Onpenenenye u BEIYUCICHUE 00paTHON MaTPUIIBL.
Cucrembl TMHEHHBIX YpaBHEHUN, OCHOBHbBIC TTOHSTHSI.
Pemenue cuctem TMHEHHBIX YpaBHEHUI MaTPUYHBIM CIIOCOOOM.
Pemenue cucrem nMHEHHBIX ypaBHEHH MeTogoM Kpamepa.
Bekrtopel. OcHOBHbBIEC TOHATHSA. JIMHEHBIE Onepaliuy HaJl BEKTOPaMHU.
. IIpoeknus BekTopa Ha ock. KoopauHaTel BEKTOpA.
. Paznoxxenue BexTopa no 6asucy.
. JlinHa BekTopa. Hamnpasisitomye KOCUHYCHI.
. Ompenenenre CKaJIIPHOTO MTPOU3BEICHUS BEKTOPOB.
. YT0J1 MeX1y BEKTOpaMHU.
. YcoBue NeprneHIuKyIspHOCTH BEKTOPOB.
. Onpezenenne U ycioBHE KOJJIMHEAPHOCTH BEKTOPOB.
. BeIpakeHue CKaJsipHOTO MPOU3BEACHUSI Uepe3 KOOPAUHATHI BEKTOPOB.
. BekTopHoe npousBenenne. OCHOBHBIE MOHATHUS.
. Berumcrienue miomaay napauieaorpaMmma, IoCTPOSHHOTO Ha BEKTOpax.
. BbIpakeHHe BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPANHATHI BEKTOPOB.
. Ompenenenre CMEIaHHOTO MTPOU3BEICHUS BEKTOPOB.
. BelpaxeHre CMEIIaHHOT0 MPOU3BEACHHS Yepe3 KOOPANHATHI BEKTOPOB.
. IIpunoxenue cMeaHHOTO MPOU3BEICHUS.
. IonsgpHas cucrema KOOpAUHAT.
. @OpMYITBI CBSI3U MEXIY MPSMOYTOJIHHBIMH U MOJSIPHBIMA KOOPAMHATAMH TOYKH.
. YpaBHeHHUE TPSIMOH C YTITOBBIM KO3 (HUIIIEHTOM.
. YpaBHEHUE NPSIMOM, TPOXOAALIEN YEPE3 JIBE TAHHBIE TOUKHU.
. YpaBHEHHUE PSIMOI «B OTpE3KAX).
. OO1ee ypaBHEHHE MPSAMOIA.
. YTOJ MEXIy NpsIMBIMH Ha MJIOCKOCTU. Y CJIIOBHS MApauIeIbHOCTU U EPIEHANKYISIPHOCTH.
. PaccrosiHue oT TaHHOM TOYKM 10 JAHHOW MPSIMOM.
. OO1ree ypaBHEHHE MJIOCKOCTH.
. YpaBHEHUE MIIOCKOCTH, MPOXOAIIEH Yepe3 TPU TOUKH.
. YpaBHEHHUE MJIOCKOCTH «B OTPE3KAX).
. YTOJ MEeXIy ABYMsI TUIOCKOCTSAMH. Y CJIOBHUS APAIIEIBHOCTH M MEPIEHIUKYISIPHOCTH TIIIOCKO-
CTen.
36. PaccrostHMEe OT TOYKH O IUIOCKOCTH.
37. KanoHuueckue ypaBHEHHS MPSMOM B MPOCTPAHCTBE.
38. YpaBHeHUs NpsSIMOH B IPOCTPAHCTBE, MPOXOJSIICH yepe3 IBE TOUKH.
39. ITapameTpuyeckue ypaBHEHHS MPSMOIl B POCTPAHCTBE.
40. Yron MexIy MPSMBIMH B IPOCTPAHCTBE. Y CIIOBUS MAPAJUICITLHOCTH U TIEPIICHNKYIIPHOCTH.
41. Dnnumc.
42. TunepOoua.
43. Tlapabomna.
44, KomruiekcHbie yncia. OCHOBHBIC TTOHATHS. DOPMBI 3aITHCH.
45. JleficTBUS HaJl KOMIUIEKCHBIMU YHCIIAMHU.

CoNoA~WNE
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ATtTecTaunus 2 pa3aesa:
IIpumep KOHTPOJIBHOI padoThI 1
Haittu mpon3BoaHbIE IEPBOTO MOPSAIAKA:

3 2

X =
La)y=——, 6)y=15+x>, 5) y=(nx)92X 1 x2_2y2-1, p{¥=0 .

3 _ 43

X©+1 y=t"+t
. " X+3
2) Haiitn y  nns GyHkuuu ) = -
e
X

3) Beruucnuts npenen lim —, KCTOJIb3ys paBuiio Jlonmurans.

X—>+0 X
MeToauka npoBeieHus IK3aMeHAa

[TpomesxyTodHas aTTecTalys 1Mo TUCIHUILIMHE B COOTBETCTBUU C YY€OHBIM TUIAHOM HaIpaBJie-
HUS IPOBOAMTCA B (popMe dk3aMeHa. DK3aMeH 10 AUCIHILTUHE MPEACTABIISIET COO0M HTOrOBOE HCIThI-
TaHHE M0 MPO(ECCHOHATBHO-OPUEHTHPOBAHHBIM ITPOOJIEMaM, YCTaHABJIUBAIOIIEE COOTBETCTBHE TMOI-
TOTOBJICHHOCTH CTYZIEHTOB TpeOOBaHMIM 00pa30BaTEIBbHOIO CTaHAAPTA. DK3aMEH MPOBOJIUTCS C I1e-
JIbIO TIPOBEPKH YPOBHS U KauecTBa c(hOPMUPOBAHHOCTH KOMIICTEHIIMNA B paMKaX COOTBETCTBYIOLIETO
dTara ¥ MO3BOJISET BBISIBUTEH U OIICHUTH TEOPETUUICCKYIO M TIPAKTHUECKYIO IMMOATOTOBKY CTYIEHTA IS
peteHus TpoeCCHOHATBLHBIX 3a]1a4.
DK3aMeH MPOBOIUTCS B TUChbMEHHOH (hOpME 110 UHIMBUITYylTbHOMY SK3aMEHAIIMOHHOMY OHJIETY.
I[Ipumep THNOBOTO 3K3aMeHAIMOHHOTO GHJIETA MO TUCHHIIHHE
1. Jlorapupmuueckoe muddepeHupoBaHue.
2. Teopema Kommu (00 oTHOmeHun npupamieHuit 1syx ¢gyukuumii). Teopema Jlarpamxka (o xo-
HEYHBIX MTPUPAIICHHSIX ).

.4

3. Beruucmuts npeaen pyukuuu im — [In (2 + X) —1In 2]
x—=0 X

4. Haiitu npoussoanyto pynkuun y = e *arctg2x;

IIpumepHbIe Bonpocs! k 3k3amMeny (1 cemectp)

Onpenenenue npeaena GyHKIUH.

OpHocTOopoHHME TIpeenbl QYyHKIUH.

CBoiicTBa pesienos.

beckoneuHo Mainble 1 0eCKOHEUHO Ooublne (PYHKIIMH U UX CBOMCTBA.
. DKBUBaJIEHTHbIE O€CKOHEYHO MaJble (pyHKIMN. CBONCTBO SKBUBAJIEHTHBIX OECKOHEUHO Ma-
JBIX (PYHKIIMH.

6. IlepBblif 1 BTOpO# 3aMeyaTeIbHbIE MPEIETbI.

7. HempeppiBHOCTh ()YHKIIMU B TOUKE U 00JIaCTH.

8.  Toukwu pa3pbiBa QyHKIIUH, UX KIacCU(UKALUS.

9. [IIpousBonHasi, €€ TEOMETPHUYECKUI U MEXaHHUECKUI CMBICI.

10. ITpousBojHas cIOXKHON QYHKIIUH.

11. [IpowusBonHas oOpaTHON (PYHKIIMH.

12. TlpousBojHast PyHKIMH 33 JaHHON HESBHO.

13. TlpousBojHas PyHKIMH 3aJaHHOH MapaMeTPUUIECKH.

14. Jlorapudmudeckoe nuddepeHmpoBaHue.

15. Muddepenunan pyHkumu.

16. Tlpunoxenue nuddepenHuana B MpUOIMIKSHHBIX BEIYUCICHHSIX.
17. TIpou3BoJHBIE BBICIIUX MOPSAIKOB.

18. Tlpasuio Jlomwmras.

19. IlpuzHak MOHOTOHHOCTH (D)YHKIIMH.

20. Toukwu sxcTpemyma. HeoOxomumoe yCIIOBHE TOYKH IKCTpEMyMa.
21. JlocTtaTouyHbIE YCIOBHS TOUYKH SKCTPEMYyMa.

22. HaubombIee 1 HaMMEHbIIEe 3HAYCHHS (YHKIIMH Ha OTPE3Ke.

oA W



23. BBIMYKJIOCTh U BOTHYTOCTh Ipaduka PyHKIINH, TOUYKH ITeperuoa.
24. Heo0xoauMoe U 10CTaTOYHOE YCIIOBHS TOUKH Ieperuoa.
25. AcumnToTsl rpaduka QyHKITUH.
26. OOmas cxema uccineaoBaHus (PyHKIIMH U IOCTpOCHUE rpaduka.
2 cemecTp
IIpumepsl 3agaHni
3ananue 4. Tema «@PyHKIIMU HECKOJIbKHUX MEPeMEeHHbIX)

1. Haiitu yacTHbIE TPOM3BOAHBIE EpBOro nopsika Gpynkuun Z =SiN( 4 X 44 y 2 )

2. Haitru nomusiii nuddepenman Gpynkiuu Z=4Y + X 3 y.

3. HaiiTy yacTHYIO IPOU3BOIHYIO BTOPOIO MOpsaaka Z ;y byHkMn Z =X 5 _ 4x 2 Y+ 5 Yy 2 .

. Z 1
4. Haittu — QyHkuun Z = XYy, e y=—.
dx X
5. Uccnenosars dpynkumo Z=6y—3Yy 2 _2x?% —8X—6 na sxcrpemym.

3aganue 5. Tema «HeonpenesieHHbIN U ONpeeIeHHbII HHTErpaIbDy

Hatitu HCOIIPCACICHHBIC HHTCTPAJIbI:
3— 2x + \/_ In® xdx
D[ ) [

Boraucnute ornpenenieHHbIi HHTETrpalt:
tJx
5) j — 7 dx.;
2 1+24x
6) Berarcnuts miomazns GUrypsl, OorpaHHYeHHON JTMHUSMU:
y=2Xu y=3-x°
AtTecTtanus 3 pa3aeJa:
IIpuMmepHbIe BONPOCHI K KOJUIOKBUYMY
1.TToHATHE QYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
2.1lpenen pyHKIMK 2-X TIEPEMEHHBIX B TOUKE.
3. HenpepbIBHOCTh PYHKIIUU IBYX MEPEMEHHBIX.
4. YacTHble NPON3BOAHBIE IEPBOTO NOPSAAKA QYHKIIUH 2-X IEPEMEHHBIX.
5.YacTHble MPOU3BOHBIE BBICIIUX MOPSIKOB.
6. [Homueiii quddepennnan.
7.OKCcTpeMyM (PYHKIUH JIBYX EPEMEHHBIX.
8. HeoOxoauMbIe U TOCTaTOYHBIE YCIOBHSI SKCTPEMYyMaA.
9. Haubosnbliee n HauMeHbIlee 3HaueHHE (PYHKIIMU B 3aMKHYTOM 001acTH.
10. IuddepernmpoBaHme CIOKHBIX (YHKIIUH MHOTHX TIEPEMEHHBIX.
11. MuddepenunpoBanme GpyHKIMA MHOTHX EPEMEHHBIX, 3aJaHHBIX HESIBHO.
ATTectauus 4 pa3aesa:
IIpumepHast KOHTpPoOJIbHasI padoTa 2

Tema «lu¢pepeHunaibHble YPABHECHUD)
1. Haiitu obiee pemienue auddepeHnnaibHoro ypaBHeHUs IEPBOTO MOPSIKa.

3[(2x +8)cos7xdx.); 4) lef’d
—X

a) (x+1)%dy-(y-2)°dx=0, 6) (x* —y?)-dx+2xydy =0., B) y'+2xy = 2X.
2. Haiitu oGimee 1 gyacTHOE perienue aupGpepeHImaI-HOT0 ypaBHEHUsI, YIOBICTBOPSIONIETO JaHHBIM

Ha4YaJIbHBIM YCJIOBUSIM.

y"+y"—2y = cosx —3sinx, y(0) =1,y'(0) = 2.

Bomnpocsl k 3x3aMeny (2 cemecTp)



1. Heonpenenennsiii uaTerpai. [loastue neppooOpa3Hoii.
2.MeTtoz 3aMeHBI IEPEMEHHOM B HEOTIPEIETICHHOM HHTETpaJe.
3.MeTo MHTErpUpPOBAHUS 110 YACTSIM.

4. OmipenienieHue MPOCTEHITNX PAMOHAIBHBIX APOOEii.

5. aTerpupoBaHue MPOCTEUINNX PAIIMOHATBHBIX IPOOEH.

6. PasnoxxeHne paunoHanbHOM Ipodu Ha MPOCTEHIIHE.
7.nTerpupoBanue TPUrOHOMETPUUECKUX (DYHKIIMH.

8. OnpeneneHue onpeIeIeHHOro HHTEerpaa.
9.I'eomeTpurueckuil cMbIC OIPEEICHHOIO MHTErpaa.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

®opmyna Herorona-JleiOnuia.
®opMmyia HIHTETPUPOBAHUS 110 YACTSAM JJIs1 ONPEEIIEHHOI0 MHTErpaja
[TpunoxkeHus onpeeNeHHOro UHTerpaia. Boerancnenue miomaam miockoi Gurypsl.
[TpunoxeHus onpeesIeHHOro NHTerpaia. Berarcinenue UIMHbL AYTH KPUBOH.
[TpunokeHus onpeeieHHOro UHTerpaia. Boerurcnenue 00beMoB Tell.
HecoOcTBeHHbIe nHTErpansl. IHTErpasnsl ¢ 06CKOHEYHBIMU IIPEAEIAMU.
HecoOcTBennsie nnTerpansl. IHTErpasbl oT pa3pbIBHBIX (QYHKINH.
Juddepennmanbapie ypaBHEHHS IepBOro nopsiaka. OOmme moHATHS.
VYpaBHEHUs C pa3/IeICHHBIMU U pa3eIaIOIIMMUCS IEPEMEHHBIMH.
Onnoponnsie nuddepeHnnanbHbIe ypaBHEHHS IEPBOTO MOPSIKA.
Jluneitnbie nuddepennuanbube ypaBHeHHsI IEpBOro nopsijaka. Pemenue merogom bep-
HYJUIH.
Pemenne nuneinbIx quddepeHnnanbHbIX ypaBHeHUH 1-ro nopsaka metoaom Jlarpamxka
(Bapuanuu npon3BOJIbHON OCTOSIHHOM).
YpaBuenue bepnyiun.
Juddepennmanbapie ypaBHEHHS BRICIINX MOPSAKOB. OCHOBHBIE TIOHSATHSL.
Juddepennunansubpie ypaBHEHUS BBICIIUX MOPSIIKOB, JOMYCKAIOUINE IIOHUKEHHUE MTOPSIKA.
Jluneitabie oqHOpOIHEIC MU depeHIraTbHbIC ypaBHeHU. OnpeieieHus U O0IIre CBOM-
CTBa.
Jlunelinble 0HOPOAHBIE U(epeHIHaTbHbIC YPABHEHHS BTOPOTO MOPSIKA C TOCTOSH-
HBIMHU KO3 pHUIIECHTaMHU.
Jlunelinbie HEOAHOPOAHBIC AU epeHnranbHbIe ypaBHEHHS BTOPOTO MOPSIIKA C TIOCTOSTH-
HbIMU KO3 unimentamu. CTpyKTypa perieHus.
WnTerpuposanue JIH/[Y BTOporo nopsiaka ¢ HOCTOSIHHBIMU KO3(QHUIIEHTaMU U MPaBoil
YaCThIO CIIEUATIBHOIO BUJA.
Cuctembl nudpepeHnnanbHbIX ypaBHeHU. OCHOBHBIE TTOHSITHSI.
HNHTerprpoBanre HOpMaIbHBIX CUCTEM.
3 cemectp
IIpumepsl 3aqaHni
3amanmne 6. Tema «Pagui»

I/ICCJ'ICI[OBE[TL Ha CXOOAUMOCTD PAALI C ITOJIOKUTCIIbHBIMUA YWICHAMU.

a)z

n+1 <
<"t ©) Z( j ) nz(n2 +1)°
= 1 1
0 nZ—I:\/nz—l

1 11
G D) —h—t—+t +
2 5 8 3n-1

3ananue 7. Tema «YpaBHeHHus MaTeMaTH4YeCKO# Gpu3nkm»

1. Meronom [lanambepa HalWTH ypaBHEHHE U=U(X,t) (OPMBI OJHOPOAHON OECKOHEUHOW CTPYHHBI,

ou 0%

OIpeessieMOl BOJIHOBBIM YpaBHEHHEM ——- = —, , €CJIM B HadalbHBIH MoMeHT 1, = 0 hopma cTpy-

o2 ox?’

HbBI U CKOPOCTh TOYKH CTPYHBI C aOCHHCCON X ompeaenstorcs (QYHKIUIMU u|t o =¢(X)n
-

ou

ot

ty=0

=y (X).



2
p(x) = x7, y(x) =0.
o%u 2y
2 ) o
2. Petuts Metosiom Dyphe BOIHOBOE ypaBHCHHE ——, = @ re KoJieOaHMi CTPYHBI JUTHHOM |, 3a-
KpEIUICHHOM Ha KoHIax x=0 u x=l.

@h/)x, 0<x<l/2,

v ) :{(anl)(l ), 12<x<) Y00

Bananue 8. Tema «/IUCKpeTHAss MATEMATHKA»
1. Tansl nBa maoxkectBa: A ={2,5,7,9}, B={3,5, 8,9, 12}. Haiitu: 1) oObeanHeHHE MHOKECTB A
u B; 2) nepeceuenune muoxkecTB A u B; 3)pasnocts A\B.
2. CocraBuTth TaOIUIy HCTHHHOCTH hopMmyibl.  XVy — (z <= XA\y).

3. Nana matpuia

0 2 0 O
0 01 0
1 0 0 1
31 0 O

[Toctpoiite oprpad, Uit KOTOPOro JaHHAsE MaTpULla SIBISETCA MaTpulield cMexxHocTU. Haiinute mMat-
PHIly UHIIUJACHTHOCTH oprpada.
AtTrecTtauus S pasgena:

Bonpoce! ko/L10KBHYMa:
Uucnossle psiibl. OCHOBHBIE MOHATHS U ONPEEIICHUS.
CBolicTBa YUCIIOBBIX PSIOB.
Heo0OxonuMblii mpu3HaKk CX0JUMOCTH YUCIIOBOIO Psijia.
Psin reoMeTpudeckoit mporpeccum.
OO0001IeHHBII TApMOHUYECKUAN PAI.
[TpusHaku cpaBHEHHS.
[Tpuznax lanamOepa.
Panukanbnbiii mpu3Hak Komm.
WuTterpanbHbii npu3Hak Komm.
0. 3nakouepenyrouuecs psabl. [Ipusnak JleitOnuma.
1. 3nakonepemenHble psaabl. OOLUUI T0CTATOYHBIN MPU3HAK CXOIUMOCTH 3HAKOIIEPEMEHOTO
psna.
. OYHKIIMOHAJIbHBIE PSAJIBI.
. Onpenenenue creneHHoro psga. Teopema (Abens).
. IHTepBan u pagnyc CXOOUMOCTH.
. Panpl Teinopa u MaknopeHa.
. Tpuronomerpuueckuit psn Pypeoe.
. Teopema [Qupuxie.
. Panpl @yphe 1715 4eTHBIX U HEUETHBIX (PYHKIIMH.
. Paznoxenue B psa @ypbe QyHKIHMI TPOU3BOJILHOTO NEPUOJIA.
. Auddepennnanbable ypaBHEHUS C YaCTHBIMU MPOU3BOJHBIMUA. OCHOBHBIE TOHSATHS.
. Knaccudukanus nuddepeHaabHbpIX ypaBHEHUN B YaCTHBIX TPOU3BOIHBIX 2-TO MOPSAIKA.
. OCHOBHBIE YpaBHEHHUS U 3a/1a4l MAaTEMaTUYECKOU (DU3HKH.
. Pemienue 3agaun xonebanusi cTpyHsl MeTogioM Jlanambepa.
. Pemenue 3amaun konebaHus CTPyHBI, 3aKPETUICHHOM HA KOHIIaX, MeTo10M Dyphe.
AtrecTauus 6 pasagena:

RBOooNoORWNE

NNNNONNNRPERRERERRERE R
A WNPOOO~NOOUIR,WDN

IIpumep KOHTPOJILHOI padoThI 3
1. I3MeHuTh NOpAI0K HHTETPUPOBAHUS B UHTETpaie:



I = .Z[dxi f(x,y)dy

X

2. Beruucnuth ” (X + thxdy, rjae ooacte D orpannyeHa TMHUSAMUA y=x2, y=0, x+y-2=0.
D

3. BerunciuTs momans GUrypsl, OrpaHUYEHHON KPUBBIMU Y 2 = 2x, y = X.

LN wNE

Bomnpocskl Kk 3k3aMeHy

JBoiiHoM nHTerpasi. OCHOBHBIE TOHATHS U ONPEICIICHHUS.

I'eomeTpuyeCcKuii CMBICI IBOMHOIO UHTETpaJIA.

OCHOBHBIE CBOMCTBA IBOMHOIO MHTErpaJia.

Brruucnenue ABOMHOr0 MHTETpaia B I€KapTOBBIX KOOPAMHATAX.

Brruncienre ABOMHOIO MHTErpalia B MOJISIPHBIX KOOPAUHATAX.

IIpunoxeHue JBOMHOTO UHTErpaa.

Tpoitno#t unterpain. OCHOBHbIC MOHITHUS U ONIPEICICHUS.

Brrurcnenue TpoifHOTO HHTETpaIa B ACKAPTOBBIX KOOPAMHATAX, [IMIUHAPUICCKHIX U ce-
PHUYECKUX KOOpAHHATAX.

9. KpuBonmHEHHBIN HHTErpaJl IEPBOTO POJA, €T0 BHIYHCIICHHUE.

10. KpuBosuHeHHbIN HHTErpall BTOPOIo poJia, €ro BIYMCICHHE.

11. ®opmyna Octporpaackoro-I'puHa.

12. TloBepXHOCTHBIN MHTErpaJl IEPBOTO POJia, €ro BHIYUCICHUE.

13. IloBepXHOCTHBIN MHTErPAJI BTOPOTO PO/, €TO BEIYMCIICHUE.

14. BeruucneHure NoBepXHOCTHOTO UHTErpajia BTOPOro poja.

15. MuoxectBa. OCHOBHBIE ITOHATHS.

16. CiocoObI 3ajaHUs MHOKECTB.

17. Onepaunn Hax MHOXecTBaMu. Jluarpammel Ditniepa-Benna.

18. buHapHbIe OTHOIICHHMS.

19. Bricka3biBanus. OCHOBHBIE TIOHSTHS.

20. Jlornueckue omnepanuu: OTPULAHUE, KOHBIOHKIMS, TU3bIOHKIUSA, UMILUIMKAIMs, SKBHUBa-
JICHTHOCTb.

21. byneBbl QyHKIMH.

22. I'pads1. OcHoBHBIE TOHATHA. HeopueHTHpOBaHHBIE 1 OPUEHTHPOBAHHBIE TPadHI.

23. Crioco6b! 3a1aHus rpadoB. MaTpuiia cMeXXHOCTH U MHLIUAEHTHOCTH rpada.

I kajabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUM

(34-30 GamnoB)

banasl
. Ouenka (0aaa
(utoroBoi
. . 3a OTBeT Ha TpeGoBanus K 3HAHUAM
pPEeUTHHTOBOM
IK3aMeHe)
OLIEHKH)
100-90 5 OTBeTbl Ha IIOCTABIEHHBIE BONPOCHI IIOJHBIE, YETKHUE U
(50-45 6amoB) | pasBepHyThie. PerreHust 3agad JIOTHYHBI, JOKa3aTElIbHBI U
JIEMOHCTPUPYIOT aHAJIUTUYECKHE M TBOPYECKHE CIOCOOHOCTH
CTY/ICHTA.
89-70 4 JlaroTcsi TOJIHBIE OTBETHl HAa IIOCTaBJIEHHBIE BOIPOCHI.
(44-35 6amnoB) | [Toka3aHo yMeHHE BBIACIATh MPUUYHHHO-CICICTBCHHBIC CBS3H.
[Ipu pemenun 3agad JOMyIIEHbl HE3HAYUTEIbHbIE OIIMOKH,
WCTIPaBJICHHBIE C TOMOIIBIO  «HABOMISIINX»  BOIPOCOB
IperoiaBaTels.
69-60 3 OTBeTbl Ha BONPOCHI W pEIICHUS TITOCTABICHHBIX 33134

HEJOCTAaTOYHO IMOJHble. JIormka M IOCIIEOBaTENbHOCTh B
penieHny 3ajad MMET HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBO/JIBI.




Crynent, nony4yuBiuii Menee 60% oT MakCUMaIbHOTO Oajuia 3a paszes TUCHUTLTAHBI WIH TPO-
MC)KYTO‘-IHyIO aTTeCTalnuio, CYUTACTCA HCATTCCTOBAHHBIM I10 I[aHHOﬁ JUCIHUITIINHEC.

YueOHO-MeTOAM4YEeCKOEe U MHPOPMALIMOHHOE o0ecriedeHue
yueOHOH TUCIUIIMHBI

OcHoBHasi IMTEepaTypa

1. Bexnemumes JI.B. Kypc aHanuTuueckoil reoMeTpuum W JMHEHHOH anre6pbl: YueOHMK.—13-
ens.,ucrtp.—CII6.:M3narenscTBo«/Ianp»,2020.—448c. Pexum JIOCTyMa:
https://e.lanbook.com/book/126146

2. Kpsaxsun B.JI. Jluneiinas anre6pa B 3aa4ax ¥ ynpakHeHHsAX: YueOHOe 1ocoOue.-3-eus1., UCIIp.-

CII6.:UznarenscTBo«JIans»,2016.—592¢. https://e.lanbook.com/book/72583

3. Knerenuk [[.B. COopHUK 3a7a4 MO aHAJTUTHYECKON TreoMeTpuu: YueOHoe mocooue. 17-e¢ u3im.,

crep. / Ilox pen. H.B. Edumona. — CII6.: U3natensctBo «Jlanb», 2016. — 224 c. Pexxum pocryna:

https://e.lanbook.com/book/103191

4. Becos, O.B. Jlekiuu o marematudeckoMy ananusy: yueOnuk / O.B. becos. - 3-¢ u3n., uchp. u

noi. - MockBa: ®U3MATIINT, 2016. - 480 c. Pexxum poctyma: https://e.lanbook.com/book/91150

5. bepman I''H. CO6opHuUK 3a/1a4 10 KypCy MaTeMaTH4YeCcKOro aHanu3a: YuebHoe mocobue. — CIIO.:

UsnarensctBo «Jlanby, 2020. — 492 ¢. Pexxum gocryma: https://e.lanbook.com/book/126705
JonoJHuTe/ILHAA JTUTEPATYypa

6. Jlupmuu, K.1. Kypc nuneiiHoii anreOpsl u ananutuyeckoil reomerpun: yueOnuk / K.M. Jlupmui. -

Canxkr-IlerepOypr: Jlanb, 2021. - 508 c¢. Pesxum mocryma: https://e.lanbook.com/book/163398

7. Iucemennsiif, [I. T. KoHcmekT nekuuii o Beiciiei marematuke: monnsiit kype / JI. T. Ilucemen-

HbIH. - 14 u3a. — M.: Aitpuc-nipecc, 2017. - 608 c.

8. lllesenes FO.I1. luckpernas matemaruka, yd. nmocooue.-Cno.: Uzn-so «Jlauby, 4-e u3z., 2019, -

592 c. https://e.lanbook.com/book/118616

9. Kapuesckuit M.M. Jlekuuu 1o ypaBHEeHUSIM MaTeMaTH4ecKoi (u3HKu.:Yd. mocobue. 2-e u3.,

ucrnp.-CII6.: U3narensctBo «Jlanby, 2016, -164 ¢. https://e.lanbook.com/book/72982

JIeKTpOHHO-0nO.1noTeunbie pecypest BUTU HUAY MUDU

JU1g n3y4eHust JUCHUIUIMHBI UCTIONIb3YIOTCA AIEKTPOHHbIE OMOIMOTEKU:

- 371eKTpoHHO-0nOmMoreunas cuctema HUAY MUOU (cBuaeTenbcTBO 0 rocyqapCTBEHHOM
peructpanuu 6a3el JaHHbIX Ne 2012620735 ot 01.08.2012 r.) Oe3 orpaHMYeHHs KOJMYECTBA MOJIb30-
BaTesel u 6e3 OrpaHUYeHHs CpOKa MCIIOIb30BaHUSI PECYPCOB;

- 3JIEKTPOHHO-0MOIMOoTeuHast cuctemMa «KOHCYIbTaHT cTyeHTa» (0OIIEeCTBO ¢ OrpaHUYEHHON
oTBeTcTBeHHOCThIO «Ilommurexpecypey»). Horosop Ne 12-21-910 ot 16.07.2021 r. Ha mpemocTaBie-
HHUE JJOCTyNa K 3JIEKTPOHHOM OMOnMoTeke K KoMmIulekTaM «MenunuHa. 3apaBooxpaHenue. baszopas
komnekuusay, «Kuurun msmarenbctBa «Penukcy, «M3parennckuit ;oM MOMMy, «KHUTH U3gaTENh-
ctBa «IIpocnexkr»: «MlHOCTpaHHBIE A3BIKWY... TI0 31.08.2022 1.;

- JIIEKTPOHHO-OMONMHMOTeUHass cucreMa «AnOyke» (moroBop Ne 09-21-910 ot 02.07.2021 1.)
Ha npenocrasiaeHue focryna no 31.08.2022 r.;

- 3JIEKTPOHHO-0MOIMoTeuHas cuctema «JIaup» (morosop Ne 10-21-910 ot 16.07.2021 1. TOJMB-
KO Ha KHUTHU u3zaTenbersa «Jlanp») Ha npenocrasienue gocrymna mo 31.08.2022 r;

- JIIEKTPOHHO-OMOMOoTeuHass cucreMa «Jlaub» (moroBop Ne 11-21-910 ot 16.07.2021 r. Ha
KHUTH JIPYTUX HW3JATEeIbCTB-MAPTHEPOB M3JATeNbCTBa «JIaHb») Ha MpPeJOCTaBJIEHUE JOCTYIa IO
31.08.2022 r.;

- 3NIeKTPOHHO-OMGIHoTeuHas cuctema «FOPAMTY (morosop Ne 13-21-910 ot 30.08.2021 r.)
Ha npenocrasieHue focryna no 31.08.2022 r.;

- 3JIEKTPOHHO-0MbMoTeyHas cucreMa «KoHcynbTant Bpaua» (roroBop Ne 590KB/05-2021 ot
01.06.2021 r.) Ha mpenoctaBnenue nocrymna mo 06.08. 2022 r.;

- 3JIeKTpoHHO-OnbOMMoTeunas cucrema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 1.) Ha
npenocrasiienue noctymna no 31.08.2022 r.;

- Hay4Has 3jeKkTpoHHas Oubnmoteka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021
I.) Ha mpejocTasieHue gocryma no 31.12. 2022 r.


https://e.lanbook.com/book/126146
https://e.lanbook.com/book/72583
https://e.lanbook.com/book/103191
https://e.lanbook.com/book/91150
https://e.lanbook.com/book/126705
https://e.lanbook.com/book/163398
http://lib.bittu.org.ru/CGI/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=BITTU&P21DBN=BITTU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
https://e.lanbook.com/book/118616
https://e.lanbook.com/book/72982

- MEXIyHapoaHbld oHyaiiH pecypc ProQuest (morosop Ne 19-21-910 ot 18.10.20211.) Ha
npeaocrasienue gocryna mo 30.11. 2022 r.

[Tporpammuoe obecrniedenue u MHTEpHET-peCypCHI:
Poccuiickas HaumoHanpHas oubmuoreka - http://www.nlr.ru/
[TouckoBas cuctema - http://www.rambler.ru.
[TouckoBas cucrema - http://www.yandex.ru.
Iapanr - http://base.garant.ru/.
Wurepuer-Yuusepcuter Mupopmarnmonnsix Texnonorui -http://www.intuit.ru
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MaTepuajibHO-TeXHHYECKO0e o0ecreueHne y4eOHOH U CIMIIIMHBI

JlekIMOHHBIE 3aHATUS TPOBOJATCA B CICHUAIM3UPOBAHHBIX AyJAUTOPHUSIX, OCHAIEHHBIX
MYJIbTUMEINHHBIM 000pynoBaHueM. Mcronb3yeTcst MyaIbTUMEIUHHBIN KypC JISKITHH.

Jlis  mpoBeAcHHWsT  NPAKTHYECKUX  3aHITHA  HCMOJNB3YeTCs  ydeOHas — ayJauTopwHs,
npelHa3HauYeHHas JUid MPOBEACHUS NPAKTHUUECKUX 3aHITHHA, TPYNIOBBIX W HHIUBUIYaTbHBIX
KOHCYJIbTAIINH, TEKYILIEr0 KOHTPOJISL U IPOMEKYTOYHOM aTTeCTalH.

Jlns BBIMOJTHEHHS] CaMOCTOSITENbHONM pabOThl HCHONB3YIOTCS Y4eOHBIE KOMITBIOTEPHBIC
KJIACCHI C BBIXOI0M B VIHTEpHET U JIUIICH3UOHHBIM MPOTPAMMHBIM 00ECTICUCHHEM.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IeHTOB

1. Yka3zanus 1Sl IPOCTYIIUBAHUS JTEKIUIT

[Tepen HavayoM 3aHSATUI BHUMATEIHHO O3HAKOMHTHCS C YICOHBIM TUTAHOM IPOBEICHUS JICK-
U U CIIUCKOM PEKOMEHIOBAHHOM JINTEPATYPHI.

[lepen mocemieHreM OYEPETHON JICKIIUU OCBEKHTH B MAMSITH OCHOBHBIC KOHIICIIIUU MPOU-
JIEHHOTo paHee Marepuaina. [loAroToBUTh Mpu HEOOXOIMMOCTH BOMPOCH IpenoaaBaTento. He Hano
0I1acaThCsl, 9YTO BOIIPOCHI MOT'YT OBITh MPOCTHIMHU.

Ha nexknum ocHOBHOE BHMMAaHME CJeNyeT YAeNnaTh He (GopMynaM U MaTeMaTUYECKUM BbI-
KJIQJKaM, a COJICPI)KAaHUIO U3y9aeMbIX BOIIPOCOB, OMPEICICHHUSIM U TOCTAHOBKAM 3a]1a4.

B mporecce n3ydeHus JTEKIMOHHOTO Kypca HEOOXOIMMO IO BO3MOXXHOCTH 4acTO BO3Bpa-
IaThCs K OCHOBHBIM TIOHATHSM W METOJAM PEIICHHs 33134 (371eCh BO3MOXXCH BBIOOPOUYHBIA KOH-
TPOJIb 3HAHUI CTY/IEHTOB).

JKenarensHO MCIOIB30BaTh KOHCIICKTHI JICKIIHA, B KOTOPBIX HUCITOJIB3YETCS TIPUHSATAS TIPEIo-
JaBaTelleM CUcTeMa 0003HaueHH.

st 6onee moapoOHOTO M3yUEHHUs Kypca ClienyeT padoTaTh C PEKOMEHOBAaHHBIMH JIUTEpa-
TYPHBIMH UCTOYHUKAMH U BHOBB MOSBIISIONIUMUCS UCTOYHHKAMHU.

2. YkazaHus IS yIaCcTHS B MPAKTUICCKUX 3aHITHIX

[lepen mocemieHneM MPAKTUYECKOTO 3aHATUS YSICHUTH TEMY 3aHSATHS M CAMOCTOSITENILHO U3Y-
YUTH CBSI3aHHBIC C HEH MOHSATHUS M METOBI PEIICHHUS 3a/1a4.

[lepen perenunemM 3aqa4 akTUBHO Y4acTBOBATh B OOCYXJACHHH C MPENOAaBATEIeM OCHOBHBIX
TIOHSITHIA, CBSI3aHHBIX C TEMOW MPAKTHIECKOTO 3aHSATHS.

B mpouiecce pemieHus 3aa4 BECTH JIUCKYCCHIO C MPENoAaBaTeleM O MPaBUIBHOCTH MpUMe-
HEHUSI METOJIOB UX PEIICHHUS.

[To BO3MOXKHOCTH CaMOCTOSITENIBHO JIOBOJUTH pEIlIeHHE MpeAsiaraeéMbIX 3aJad J0 OKOHYa-
TEJIHHOTO UTOTA.

B xoHIIE TpaKTUYECKOTo 3aHATHS MPH HEOOXOIUMOCTH BBISICHUTH Y TIPETOAaBaTelNsi HeICHbBIE
BOTIPOCHI.

OcHOBHBIE pe3yIbTATHI BHIMOJTHEHUS PaO0THl HEOOXOIUMO pacreyaTaTh.

3.YkazaHusi 17151 BBITIOJIHEHUSI CAMOCTOSITEIFHON paboThI

[TomyunTs y mpemnojaBatens 3aJlaHue U CIHCOK PEKOMEHJIOBAaHHOW NUTeparyphl. M3yueHue
TEOPETUIECKHUX BOIPOCOB CJICYET MPOBOIUTH MO BO3MOXKHOCTH CAMOCTOSTEIHHO, HO TIPH 3aTPy IHE-
HUSX 00pamarbes K Mpeno1aBaTelto.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIaHHON padoTe.


http://www.rambler.ru/
http://www.yandex.ru/
http://base.garant.ru/
http://www.intuit.ru/

[Tpu BbIMONHEHUU (GPOHTAIBHBIX 3a/laHUN MO YCMOTPEHMIO MperojaaBareis padoTa MOKET
6I>ITB OLICHCHA 683 IMUCBMCHHOI'O OTUCTAa HAa OCHOBC OTBCTOB Ha KOHTPOJILHBLIC BOIMPOCHI, IIPHU YCII0-
BUH aKTUBHON CaMOCTOSATEIbHON pabOTHI.

HOIIFOTOBI/ITB OTBCTBI Ha KOHTPOJIbHLIC BOIIPOCHI.

MeTOIll/I‘IECKI/Ie PEKOMEHIAIUNA NJISA Hpenoz[aBaTeﬂeﬁ

1. Yka3zanus 15 IpoBeAEeHUS JEKIUN

Ha nepBoii BBOAHOM JieKLIMU clienath o0muid 0030p coepKaHus Kypca U OTMETUTbh HOBBIE Me-
TOJIBI U IOJIXO/IBI K PELICHHUIO 33]]a4, pACCMAaTPHUBAEMBIX B Kypce, JOBECTH IO CTYJCHTOB TPEOOBAHHUS
Ka(eappl, OTBETUTh HA BOIIPOCHI.

[Ipr TOATOTOBKE K JIGKIMOHHBIM 3aHATHSIM HEOOXOAMMO MPOAYMAaTh IUIAH €ro IpPOBEICHUS,
COJIEp’KaHUE BCTYIUTEIBHOM, OCHOBHOM M 3aKJIFOUNUTEIBHON YaCTH JIEKLIUM, O3HAKOMHUTHCS C HOBUH-
KaMU y4eOHOH U METOJMUYECKON JITepaTyphl, MyOIMKAUIMHI EPUOIUIECKON TeYaTH 10 TeMe JIeK-
LIMOHHOT'O 3aHATHsA. Y TOUHUTH IUIaH NPOBEACHUS MPAKTHYECKOTO 3aHATHA 10 TeMme jekuuu. llepen
U3JI0’)KEHUEM TEKYILETo JIEKIIMOHHOTO MaTepuaia HallOMHUTh 00 OCHOBHBIX UTOrax, JOCTUTHYTBIX Ha
npeapIaymux Jeknusax. C 3Tod Leblo 3a1aTh HECKOJIBKO BOIIPOCOB aAYAUTOPHH M OCYLIECTBUTH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUSI CTYIEHTOB.

B xone JeKUMOHHOro 3aHATUS IpEenojaBaTelb JOJDKEH Ha3BaTh TeMy, y4eOHbIE BOINPOCHI,
03HAKOMUTb CTYJIEHTOB C IEPEUYHEM OCHOBHOW U JOMOJIHUTEIBHOW JINTEPATYPHI 10 TEME 3aHATUS.
PackpbiBas copepkaHue ydeOHBIX BOIPOCOB, aKLIEHTHPOBATH BHUMAHUE CTYIEHTOB Ha OCHOBHBIX
KaTeropusX, SIBICHUSAX M MPOLECCaX, 0COOCHHOCTSIX MX MpOTeKaHHsA. PacKkppiBaTh CyITHOCTH U CO-
JiepKaHue PAa3IMYHbIX TOYEK 3PEHUS U HAyYHBIX MOJXO0J0B K OOBSICHEHUIO T€X WIIM MHBIX SBJICHUN U
IIPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3MIMIO IO CHOPHBIM TEOpEeTHYe-
ckuM BompocaM. [IpuBoauts npuMepsl. 3afgaBaTh M0 X0y U3JI0KEHUS JEKIUOHHOIO MaTepuaia pu-
TOPUYECKUE BONPOCHI M CAMOMY JiaBaTh Ha HUX OTBET. DTO CLOCOOCTBYET aKTUBU3ALUU MBICIUTENb-
HOW JEATEIbHOCTH CTYJEHTOB, IIOBBIIICHUIO UX BHUMAaHUSA U MHTEpPECAa K MaTepualy JIEKIIUH, €€ CO-
nepkanuto. [IpenogaBaTens 10KEH PyKOBOAUTh pabOTONM CTYAEHTOB M0 KOHCIEKTUPOBAHUIO JIEK-
IIMOHHOI'0 MaTepualia, MoA4epKUBaTh HEOOXOAMMOCTb OTPAXKEHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOXKE-
HUI M3y4aeMoil TeMbI, 0CO00 BBIJEIsS, KaTeTOPUABHBINA anmnapaT. B 3aKIr0unTebHOW YacTu JIeK-
UM HEOOX0IUMO c(hOpMyYIMPOBATh OOLIME BBIBOABI IO TEME, PACKPBIBAIOIINE CO/IEPKAaHHE BCEX BO-
IIPOCOB, IOCTABJIEHHBIX B JIEKIMU. OOBABUTH IJIaH OUYEPEHOTO MPAKTUUECKOTO 3aHATHS, 1aTh KpaT-
KM€ PEKOMEHJAIMH 10 NTOATOTOBKE CTYJEHTOB K 3aHATHIO. ONpeaeanTh MECTO U BPEMs KOHCYJIbTa-
LMY CTYACHTaM, [IOKEJIaBIINM BBICTYIIUTH C JOKJIAaJaMH U pedepaTaMu.

Ha nmocnenneit nekuuu yaenuTh BpeMs A 0030pa Hanbosee BaXKHbBIX MOJOXKEHHUH, paccMOT-
PEHHBIX B Kypce.

2. Yka3aHus U1 IPOBEACHUS TPAKTUUECKUX 3aHATUN

Yerko 0003HaYUTHh TEMY MPAKTUYECKOTO 3aHATHS.

OO6cynuTh OCHOBHBIE IOHATHS, CBSA3aHHBIE C TEMOM 3aHATHUS.

B npouecce pemenust 3aga4 BeCTU AUCKYCCHIO CO CTYAEHTAMU O MPAaBUIBHOCTU MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OtMmeuath CTyI€HTOB, HauboJee aKTUBHO YYaCTBYIOIINUX B PELICHUH 3a/1a4 U JUCKYCCHSIX.

B KOHIIE IPaKTUYECKOTO 3aHATHUSA 3aJaTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTY/IEHTOB

[To ycMoTpeHuto npenojaBaresns 3aaHue Ha CaMOCTOSITEIbHYIO paboTy MOKET ObITh MHIANWBU-
JyaJIbHBIM WIH QPOHTAIBHBIM.

[Tpy ncnonb30BaHUM MHAWBUIYAIBHBIX 33JaHUN TpeOOBATh OT CTYJEHTA MUCbMEHHBIN OTYET O
poJieslaHHOM pabdoTe.

[Tpu mpuMeHeHHH (QPOHTAIBHBIX 33JaHUN BECTU KOJUJICKTHUBHBIE OOCYXKJIEHHUS CO CTYACHTaMH
OCHOBHBIX TEOPETHUECKHUX MOJI0KEHUH.

C 11enp0 KOHTPOJISI Ka4eCcTBA BBHITIOJIHEHUSI CAMOCTOSTENIbHON paboThl TpeOoBaTh MHAUBUAY-
aJbHbIE OTYETHI (JOMYCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHSTh WHAUBUAYAIbHbIE KOHTPOJIb-
HbIE BOMPOCHI).



[Iporpamma coctaBieHa B cootBeTcTBUM ¢ TpeboBanusMu OC HUAY MUDU u yueOHBIM T1aHOM
OCHOBHOHM 00pa30BaTeNIbHOI MpOrpamMMbl MO HampaBieHuio moarotoBku 27.03.04 Vmparienue B
TEXHUYECKUX CHUCTEMAX

Pabouyto nmporpaMMy COCTaBuMII CT. IIPEIO1aBATEIb fliﬁj" / AspommHa T.O.

Peniensenr: 23;1____ noueHt, bapanosckas JI.B.

[Tporpamma ono6pena Ha 3aceganuu Y MKH 27.03.04 YnpasieHue B TEXHUUYECKHUX CHCTEMaX OT
31.08.2021 roxma, mpotoxon Nel.

[Ipencenarens yueOHO-METOANYECKONH KOMUCCHH Medenona HO.A.



