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1. Ilean ocBOeHHS TUCHMILIMHBI

K OCHOBHBIM HeJasIM OCBOCHHs IUCHUIIIMHBI «OCHOBBI BapUAallMOHHOIO HC-
YUCJICHUS» CIEAYET OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOLIE MaTeMaTH4EeCKON KyJIbTYpBhI;

- IpUOOpETEHNE CTYJEHTaMH IIMPOKOr0 Kpyra MaTeMaTH4YEeCKUX 3HAHUM, yMe-
HUI ¥ HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYICHTOB K MHAYKTUBHOMY U JIEAYKTUBHOMY MBIIII-
JICHUIO Hapsy C Pa3sBUTHEM MAaTeMaTU4YECKOM MHTYULINH;

- YMEHHE CTYJCHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIHLHOTO M3YUECHHS y4eO-
HOM M HAay4YHOW JIMTEPATYpPHI, COAEPKAILEH MATEMaTUYECKUE CBENCHUSA M PE3yJbTa-
ThI;

- - ¢opMUpOBaHUE y CTyJAEHTa TpeOyeMoro Habopa KOMIIETEHIUI, COOTBET-
CTBYIOILIMX €r0 HAMPaBJICHUIO MOJTOTOBKU U OOECIIEUNBAIOIINX €r0 KOHKYPEHTOCIO-
COOHOCTb Ha PhIHKE TPY/a.

K 0CHOBHBIM 3aa4aM OCBOCHMS JUCHUILIMHBI « OCHOBBI BApMALIMOHHOTO HC-
YUCJICHUSD CIENYET OTHECTH:

- OCBOGHHUE CTYyJICHTaMU OCHOBHBIX IOHATUH, METOJOB, (HOPMUPYIOIIUX 00-
IIYI0 MaTeMaTUYECKYI0 MOATOTOBKY, HEOOXOIUMYIO JJIsl YCIEIIHOTO PEeUICHHUs Bax-
HBIX JUIA MPAKTUYECKUX MTPUIIOKEHUH 3a1a9 ONITUMU3ALINH;

- MOATOTOBKY CTYJEHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBAIU(PUKALUOH-
HOI XapaKTEepHCTHKOW OakajaBpa MO HANpPABJICHHIO, B TOM uucie (HOPMUPOBAHHE
YMEHUI HMCHOJIb30BaTh OCBOEHHBIE MATEMATHUYECKHE METOAbl B MPO(dhecCHOHATBHOM
NEATEIIBHOCTH.

2. Mecto nucuniuinnbl B ctpykrype OOII cnenuaaurera

HucrunmHa «OCHOBBI BapUAIIMOHHOTO HWCYHUCIICHHS» OTHOCUTCS K JIHCIIH-
IJIMHAM 4YacTd, GOpMHUPYEMON ydacTHHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUN 00pa3o-
BarenpHOTO Onoka bl. Ee m3yuenue Oazupyercs Ha auciuruimHe «MaTemaTukay.
JucrumninHa obecrednBaeT U3y4eHNe TUCIUILINH:

- pusuka;

- TeOpeTUIECKasi MEXaHUKa.

- CONPOTHBJICHNE MaTEPUATIOB;

- IPUKJIaJIHAsl TEOpUs KOJIeOaHUM;

- CTPOMTEIIbHASI MEXaHWKa MalllHH,

- METOJI KOHEYHBIX JIEMEHTOB,

- MEXaHHUKa KOMIIO3UITHOHHBIX MaTECPHAJIOB,;
- CTaTUCTUYECKAs] MEXaHUKA.

- ONITUMAJILHOE MPOEKTUPOBAHUE;

- TEOpHS YIIPYTOCTH;

- TEOPHS TUIACTUYHOCTH,

- TeOpHs MOJI3YUECTH;

- OCHOBBI (PU3UKH MPOYHOCTU U MEXaHUKA Pa3pyIICHNUS,;



- TWHAMUKa MalllvH;
- BBIYHMCITUTENIbHAS MEXaHUKA.
B oucyunnunax no evibopy cmyoenma:

- YpaBHEHUSI MaTeMaTU4eCcKon (pU3uku;
- YCTOMYHUBOCTh MEXAHUYECKUX CUCTEM;

- YCTOMUYUBOCTD Je(hOPMUPYEMBIX CUCTEM;
- YUCJICHHBIE METO/bI;
- QJIEMEHTBI MATEMaTUYECKOTO MOJACTUPOBAHUS (PU3UUECKUX MPOIIECCOB.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YJIbTAaTOB oﬁyqunﬂ o IMCIOMIIJIMHE,
COOTHECCHHBIC C IUIAaHUPYEMBbIMHU pe3yjabTaTaMM O0CBOCHUA Oﬁpa3OBaTeJILHOI71

NPOrpamMMmblI

B PE3YJIbTaTC OCBOCHUSA AUCHUIIINHBI Y 06y11a101u14xc;1 (bOpMHpYIOTCH CIcayromue
KOMIICTCHIIMU N JOJIXKHBI OBITH AOCTHUTHYTHI CIICAYIOINUC PC3YJIbTAThI O6y‘I€HI/IfI KakK
oTall (bOpMI/IpOBaHI/IH COOTBCTCTBYIOIINX KOMHGTGHHHﬁI

Kon B pesyabrare ocBoeHuss | Ilepeyenb miiaHupyeMbIxX pe3yJibTa-
KOMIIETEHIIUM | 00pa30BaTeIbHOM MPoO- TOB
rpaMMbl 00y4YaroLuncs 00y4eHHs 110 JTUCHHMILIUHE
JA0JI7KeH 00/1a1aTh
VK-1 Cnoco0eH  OCyIIECTBISATh | 3HATh:

KPUTHYECKUW aHaJIu3 IIpo-
OJIEMHBIX CUTYyaIlluil Ha OC-
HOBE CHUCTEMHOTO IOJIX0/a,
BBIpa0aThIBaTh CTPATETHIO
JICUCTBUI

® AKTyaJIbHBIE MMPOOJIEMBI COBPEMEHHO-
ro Hay4HOTO U TEXHUYECKOTO pa3BU-
Tus, Quiocodpckre mpodIeMbl camo-
pPa3BUTHS W CaMOpEaIM3alluy Yeso-
Beka B 00JJaCTH MaTEMaTUKH M TeX-
HUYECKUX HAYK

yMeTh:

® a0CTPAKTHO MBICIUTh, 0000IIATH,
CUCTEMATU3UPOBATh U AHAIU3UPO-
BaTh MOJIYYEHHYIO HH(OPMAIUIO

BJIA/I€Th:

® Ha OCHOBE OCBOCHMSI OCHOBHBIX TIO-
JIO’KEHU, 3aKOHOB U METOJIOB Mate-
MAaTUKH  BJIAJIETh CIOCOOHOCTBIO K
a0CTpaKTHOMY MBITIUICHHIO, aHAJTU3Y,
CUHTE3y UHGOpMALIMH

4. CTpyKTYypa U coAepKaHue TUCHHUILIMHBI

OO6m1ast TpyJI0€MKOCTh JTUCHMIUIMHBI COCTABISACT 4 3a4eTHBIC CIUHUIBI, T.€. /2
aKaJeMUYecKuX 4yaca (13 HuX 36 4acoB — CaMOCTOsITEIbHAs padoTa CTYJECHTOB).




Jucrunmaa «OCHOBBI BapUAIIMOHHOTO WCYHUCIICHHS HM3y4aeTCs Ha BTOPOM
Kypce B ueTBepToM cemectpe. [Ipu sToM Ha nekiuu Beiaensercs 1 gac B nengemio (18
4acoB), Ha MpaKTU4Yeckue 3aHgaTus — 1 yac B Heneno (18 yacoB), opma KOHTPOJIS -
3ayer.

CtpykTypa U coaepkaHue TUCHUIUIMHBI «OCHOBBI BapUallMOHHOTO HCUHCIIe-
HUS»» TI0 CPOKAM U BUJaM paboThl oTpaxkeHsbl B [Ipunokenun 1.

Conepskanue pa3aejoB IUCHUILTHHBI
BBenenune
[Ipenmer, 3a1aun U coJiepKaHue AUCHUIUIMHBI. OCHOBHBIE ATallbl Pa3BUTHUS JUCIIU-
muHbl. CTpyKTypa Kypca, €ro MECTO W POJib B MOJTOTOBKE CIEIHAIKNCTA, CBS3h C
OPYTUMU JTACIUIUIAHAMHA.

Pasznen 1. OcHOBHBIC NOHATHSI BADMALMOHHOI0 HcuncJaeHus. OyHKIMOHAI, 3aBU-
CSAUi OT (QYHKIIMK OJTHOM MEPEeMEHHOM, BapHualus GyHKIUU (aprymeHTa QyHKIHO-
Hana). [lepecTaHOBOYHOCTH Onepanuii BapbUpoBaHus U U GepeHINPOBaHMS, Baph-
MpOBaHUS U MHTErpupoBanus. HenmpepbIBHBIN U nuHEHHbIN QyHKIIMOHAN. Bapuanus
¢yHKIMOHANa. DKCTpeMyM (DyHKLIHOHAIA: aOCONIOTHBIA U OTHOCUTEIIBHBIN (JIOKAJb-
Hbli). OCHOBHAs JieMMa BapUallMOHHOTO ucuucieHus. Heobxoaumoe ycnoBue 3kKc-
Tpemyma. BapuanmonHas 3ajiaua ¢ HETIOJABUKHBIMH TpaHullaMu (TIpOCTeHIIas Bapua-
IIMOHHAs 3a7aya). YpaBHeHUe Dilsiepa. YacTHbIC Cllydyau MHTETPUPYEMOCTH ypaBHe-
HUsA Ounepa. 3agaur 0 OpaxUCTOXPOHE M O HAMMEHBIIEH IJIOIIAIM MOBEPXHOCTU
BpAILICHHUS.

Pa3znen 2. O6001enusi mpocreiimeii BapuanuoHHoi 3agaun. OyHKIIMOHAIBI, 3a-
BUCSIIIAE OT HECKOJBKUX (PYHKIUN OJHOUN mepeMeHHON. DyHKIUOHAIBI C TPOU3BO-
HBIMHU BBICIIUX IMOPSAKOB. YpaBHeHHe Ounepa—llyaccona. @yHKIHMOHAIBI, 3aBUCS-
e OT (PyHKIMI HECKOJBKHX MEPEeMEHHBIX. YpaBHeHUEe Dinepa—OcTporpaackoro.
BapuanuonHnas 3agada co cBOOOJHBIMH KOHIIaMH. BapuaronHas 3ajada ¢ mOJIBHX-
HBIMHU KOHIIaMU. Y CJIOBHSI TPAHCBEPCAIBbHOCTH.

Pazgen 3. BapuanuoHHble 3a1a4M HA YCJOBHBIM IKCTPeMyM. 33/1a4uld Ha YCIIOB-
HBII 3KCTPEMYM C KOHEYHBIMH M HMHTETPAIBHBIMU CBS3AMH. M30mepumerpryeckast
3a/1ayva.

Paznen 4. Illpsimbie Bapuanuonubie MeToabl. Metoa Putna (Penes—Putia). Meron
byOonoBa—I'anépkuna. Maes merona KOHEUHBIX 3JeMeHTOB. [IpumeHeHue Bapuanu-
OHHBIX METOJIOB K 3a/1aue 00 U3rude CTep KHs.

5. O0pa3oBare/ibHbIE TEXHOJOT U, IPUMEHsSIEMbIe IPU OCBOCHUH U CIHUILIMHBI

Meronuka mpenomaBaHus TUCHUTIIMHBI «OCHOBBI BapHAIMOHHOTO HCYHCIIC-
HUS» W pean3aliis KOMIIETCHTHOCTHOTO TMOJX0/1a B U3JIOKCHUH W BOCTIPUSTHH Ma-
Tepuaia MpeayCMaTPUBAIOT MCIOIL30BAHKUE CIEAYIOIMNX AKTUBHBIX M MHTEPAKTHB-
HBIX (OpM MPOBEACHUS TPYIIOBBIX, MHAUBUAYAIbHBIX, AyIUTOPHBIX 3aHSITHI B CO-
YeTaHUU C BHEAYJIUTOPHON pabOTOH ¢ 1enbio (hOpMUPOBAHMS U pa3BUTHS TTpodeccu-
OHAJIBHBIX HABBIKOB O0YYAIOIIINXCS



— 3alliTa U WHIWBHUIYAIBHOE OOCYXKIEHUE BBIMTOJHSIEMBIX ATAllOB PAacueTHO-
rpaduyeckux padoT;

- TPHBJICYCHHE TYUYIINX CTYJCHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOIIHX.

— MOJATOTOBKA, MPEACTaBICHUE U 00CYKIEHUE MPEe3CHTAIMA Ha CEMHUHAPCKUX
3aHATUSX;

— OpTaHu3aNus U MIPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHUN CTYJIEHTOB B hopMe
OJIaHKOBOTO TECTUPOBAHUS;

— MPOBECHUE WHTEPAKTUBHBIX 3aHATHHA TIO MPOIEAYpPE MOATOTOBKUA K WHTEP-
HET-TeCTUPOBAHHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— WCIOJIb30BAHUE WHTEPAKTUBHBIX (HOPM TEKYIIETO KOHTPOJsS B GopMe ayau-
TOPHOTO ¥ BHEAYJUTOPHOTO HHTEPHET-TECTUPOBAHUS;

WUTOTOBBIN KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE M0 MAaTEMAaTHKE C YIETOM PE3yIib-
TaTOB BBHITIOJIHCHUS CAMOCTOSITEIHHBIX Pa0OT.

VY enbHBIA BeC 3aHATHH, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OIpesesieH
TJIaBHOM II€JIbI0 00pa30BaTENIbHON MPOTPaMMBbI, OCOOEHHOCTHIO KOHTHHIE€HTa 00Y-
YalOUUXCs U COJEPKaHUEM JTUCHUIUIMHBI «BbICcIIas MaTreMaThka» ¥ B IEJIOM IIO
mucruiuinie coctapisieT 30% ayTuTOPHBIX 3aHATUNA. 3aHATHS  JISKIIMOHHOTO — THIIA
coctaBisitoT 50 % oT oObemMa ayTMTOPHBIX 3aHSATHH.

6. OeHOYHBbIE CpeaCcTBa I TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH, IIPOMEKYTOY-
HOM ATTECTALMM IO MTOraM OCBOCHUS JUCUMIUIMHBI M y4eOHO-METOAMYECKOe
ol0ecreyeHre CaMOCTOATEILHON PadoThI CTYICHTOB

B npouecce 00yueHus: UCTIONB3YIOTCA CIIEAYIONIME OLIEHOYHbIE (DOPMBI Camo-
CTOSITENIbHON pabOThl CTYAEHTOB, OLICHOUHBIE CPE/ICTBA TEKYIIETO KOHTPOJIS yCIeBa-
€MOCTH Y MTPOMEKYTOUHBIX aTTECTAIIUN:

- IBe pacyeTHO-rpaduyeckue padoThl.
- IB€ CAMOCTOSITEJIbHBIX (KOHTPOJIbHBIX) PA00THI B Ay IMTOPHUH.

PacueTrHo-rpaduyeckass padora Ne 1. DyHKUMOHANBI, 3aBHCSAIIHE OT
(GyHKIUM 0OHON MEpPEeMEHHOM.
Kpatkoe copepxanue u 3Tanbl pacueTHO-TpaduuecKkoi paboThI:
ompeseneHrue Bapuanuu (DyHKIIMOHANA; HAaXOXKJEHHWE SKCTpeMalud (PYHKIIMOHAJIA;
HaXO0XK/JEHUE SKCTpeMaIH (PYHKIIMOHAJA, YOBJIETBOPAIOIICH IPAHUYHBIM YCIOBUSIM;
BapUallMOHHAs 337a4ya cO CBOOOJHBIMU KOHIIAMH; BapUallMOHHAs 3ajadya Ha YCJIOB-
HBIN DKCTPEMYM.

PacuérHo-rpadpuyeckass padora Ne2. MDYHKUHMOHAJIBI C MPOU3IBOAHBIMHU
BbICIIIMX MOPSAKOB.
Kpatkoe comeprxanue u 3Tanbl pacueTHO-Tpaduueckor paboThI:
HaxXOXJEHUE CEeMeCTBa JKCTpeMayied (GyHKIMOHATA; HAXOXKICHUE JKCTpPEeMalH
(GbyHKIMOHAMA, COACPIKAIIETO MPOU3BOIHBIE BHICITUX MOPSIIKOB, YIOBICTBOPSIOIICH
TPAaHUYHBIM YCIIOBUSAM; 33Jjada CO CBOOOJHBIMH KOHIIAMH, 3aJlaya C TMOJABUKHBIMH
IpaHUIIAMH, 33/1a4a Ha YCIIOBHBIN AKCTPEMYM, pEIIeHUE 3aa4i 00 M3rude CTep KHS
Meronamu byonoBa - ["anepkuna u Putia.



OLeHOYHBIE CPEICTBAa TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opMe OJIAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOEHHS 00yYarOITUMHUCS pa3eoB JUCIUILINHGI, TpueM PIT'P.

OO6pa3upl TeCTOBBIX 3a7aHuid, 3ajanuii PI'P, KOHTpOJbHBIX BOMPOCOB W 3aja-
HUH JIJIS1 IPOBEJICHUS TEKYIIET0 KOHTPOJISA, SK3aMEHAIIMOHHBIX OUJIETOB ITPUBE/ICHBI B
[Tpunoxxenuu 2.

6.1. (I)OHII OLCHOYHBIX CPEIACTB NJA NPOBCACHUA HpOMeH(yTOqHOﬁ
aTrecralanu oﬁyqamumxca Ho ITMCIIMIIJIMHE «OcHOBBI

BapualMOHHOI0 HCYUCJICHHUA»

6.1.1. IlepedyeHb KOMIETEHIIMI C YKa3aHUEM ATANoOB KX (DOPMUPOBAHHMS B TIPOIIECCE
OCBOCHHMS 00pa30BaTEIHHOM MPOTPAMMBI.

B PE3YIbTATC OCBOCHUA JUCHUIIJINHBI (bOpMI/Ipy}OTCH CICAYOIHNC KOMIICTCHIINH

Kopg B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOI NMPOrpaMMbI 00y-
KoMmnerenuun YJalIUHACcA J0JIKeH 00,1a1aTh
YK-1 CrocobeH OoCylIeCTBIATh KPUTHUECKUI aHAIU3 MPOOJIEMHBIX CH-

Tyalluii HA OCHOBE CHUCTEMHOTr0 MOJXO0Ja, BbIpabaThiBaTh CTpaTe-
THIO JEeUCTBUH

B nporecce ocBoenusi 06pa3zoBaTeIbHONM NPOrpaMMbl JAHHBIE KOMITETCHIIUH, B
TOM YHCJIE UX OTAEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS TOITAIMHO B XOJI€ OCBOCHUSA
OOyJarOIIMMUCS JUCITUIUIMHBI B COOTBETCTBUU C yU4E€OHBIM TUIAHOM U KaJICHJIAPHBIM
rpadgukomM yueOHOTo mporiecca.

6.1.2. Onucanue noka3areJsieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIM,
(opMHpPYyeMBIX M0 HTOraM OCBOEHHS JTUCHUILIHHDBI, OMMCAHHUE IIKAJ
OlleHUBAHMS

[Toka3zaTenem OLEHUBAaHUS KOMIETEHIIMM Ha Pa3IM4HbIX 3Tanax ux (GopMHUpo-
BaHMSI SBJIAETCS JOCTHKEHUE 00YUYaIOIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB O0yUEHHUS
10 TUCUUILIINHE.

YK -1 CnocofeH ocymecTBJIATh KPUTHYECKUH aHAJM3 NMPOOJIEMHBIX CUTYallHii HA OCHOBE CHCTEMHOIO
MO0/IX0/1a, BbIPA0ATHIBATH CTPATErHI0 el CTBUI

Kpurepun onenuBanns

IToka3aTean
2 3 4 5




3HATH: OOyyarormmiics ne- | OOyuaromuiics ie- OO0yygarormmiics OOyuaromuiics ae-
aKTyaJIbHbIC MOHCTPHPYET TIOJIHOE | MOHCTPHUPYET HeMo- | TeMOHCTPUPYET MOHCTPHPYET IOJI-
npoOJaeMbl  CO- | OTCYTCTBHE MJIM HENO- | HOE COOTBETCTBUE JOCTaTOYHO HOE COOTBETCTBHE
BPEMEHHOTO CTaTOYHOE  COOTBET- | 3HAHUI IPOTpaMMe: rmyOOKMe  3HAHUS | 3HAHUH mporpamme
HAY4YHOTO U | CTBH€  3HAaHUH KOH- | IOIYCKAIOTCS OIIMO- | KOHTPOJIUPYEMBIX JVCLUUTUIAHBL,
TEXHHYECKOTO | TPOJIIUPYEMBIX pasJie- | KU, IPOSBISETCS He- | pa3zieinoB IMCIH- | JIOTUYHO U apry-
pa3BuTHs, (H- | JOB MATEMATHKH: JOCTaTOYHOE, TI0- IUTMHBI, OTBEYAET HA | MEHTHPOBAHHO OT-
aocogckue HE CIIOCOOEH apryMeH- | BEpXHOCTHOE 3HaHHE | BCE BONPOCHL, B TOM | BeyaeT Ha BCE BO-
npoOJemMbl  ca- | THPOBAHHO U MOCIENO0- | TEOPHH, CYTH METO- qucie JIOTIOJTHU- | TIPOCHI, B TOM YHC-
MOpPa3BUTHSL | | BaTEIbHO u3narate | 10B. Jns modmydeHust | TenpHble. B TO JKe | Jie JONOJIHUTEINB-
camopeaimsa- MaTepHa, Henpa- | MPaBUWJILHOTO OTBETA | BpeMs IpU OTBETE | HbIC, IIOKA3BIBACT
IIMM YeJIOBEKa B | BWIBHO OTBEYAeT Ha | TPEOYIOTCS YTOYHS- JOIYCKaeT HECyIe- | BRICOKUI yPOBEHb
o0iacTH Mare- | IOTIOJIHUTENIbHBIE BO- | IOIIME BOIPOCHI. CTBEHHBIE TMOTPEII- | TEOPETUYECKOMH
MaTUKd W TeX- | IPOCHl WJIN 3aTpya- HOCTH WJIM JaeT He- | MOJATOTOBKH
HUYECKUX HAyK | HAETCS C OTBETOM JOCTaTOYHO TIOJIHBIC

OTBETEHI
yMeThb: OOyuaronuiics noka- | OOyuatomuiics ne- OOyuaromuiics ne- | OOyuarouuiics ae-
abCTpakTHO 3BIBACT HEJIOCTATOY- MOHCTPHUPYET HEMOJ- | MOHCTPUPYET Ya- MOHCTPUPYET yMe-
MBICITUTD, HOE YMCHUE MTpHUMe- HOE COOTBETCTBHE CTUYHOE COOTBET- HHUE TPHUMEHSTH
0000m1aTh, CH- | HATH TEOPHIO K pelie- | CIACAYIONMX YMEHUI: | CTBHE CIEAYIOUINX TEOPHIO K perrie-
CTeMaTHU3HpO- HUIO MTPeJIaraeMbIX pelIeHue 3a1a4, yMe- | YMCHUH: IPUMEHSTh | HUIO IIpeisiarae-

BaTb WM aHaJIM-
3UPOBATH II0JIY-

3ajad, JIOMYCKaeT Ipy-
Oble OIMOKH TIPH pe-

HUEC IMOJIb30BaThCA Ba-
PHUATMOHHBIMHA MCTO-

TCOPCTUICCKHUEC MC-
TOAbI K PCHICHHUIO

MBIX 3aja4, rpa-
BUJILHO CTPOUTH

YCHHYIO HUH- | IICHUHU 3aJa4 UJIU BO- AaMU U IPpUHIHUITIaMU. 3a1ay. YmMmenus pelicHusg MaTeMa-
dopmanuto oO1ie penieHus 3a1a4 | B pemenuu 3aa4 Mo- | OCBOEHBI, HO JIONYC- | TUYECKUX 3a]1aY.
OTCYTCTBYIOT, HETIpa- | TYT COACPIKATHCS IPY- | KAFOTCS HE3HAYH- CBoboaHO onepu-
BUJIPHO OTBEYAET Ha ObIC OIIMOKH, MPOSIB- | TEJIbHBIC OIIUOKH, pyeT npruoOpeTeH-
JIOTIOJTHATEIIBHBIC BO- | JISIETCS HEJ0CTaTOY- HETOYHOCTH, 3a- HBIMH YMCHHSIMH,
MIPOCHI, CBS3aHHBIE C HOE YMEHHE TMpHUMe- | TPYJHEHUS IpU pe- | MPUMEHSET UX B
HN3Yy4aBIIUMUCH B Kyp- HATb TCOPUIO K pCHIC- NICHWH 3a/1a4, HE CUTyallusX ITOBbI-
Ce MaTeMaTUYECKUMHU | HUIO IpeJIaraeMbIX BJIUSIIOIIHE HA 00- IIIEHHOM CII0)KHO-
METOAaMHU U MOJCIIA- 3aaay4. IIII/Iﬁ X0 pelICHUA CTHU.
MU WU 3aTPYAHSIETCS
C OTBETOM
BJIA/IETh: OO6yuatomuiicst HE OO6yuatromuiics Bia- OO6yuatromuiicst ya- OOyuatromuiicst B
Ha OCHOBE BIIQJICET WIH B CO- JIeeT MaTeMaTHYeCKH- | CTUYHO BIIJICeT Ba- | IOJTHOM 0O0beMe

OCBOEHHS OC-
HOBHBIX IT10JIO0-
JKCHHI, 3aKOHOB
1 METOJIOB Ma-
TEMATUKH BJa-
JIeTh CIIOCOOHO-
CTBIO K a0-
CTPaKTHOMY
MBIIIIEHHUIO,
aHaJIN3y, CHHTE-
3y uHbopManuu

BEPILICHHO HEJ0CTa-
TOYHOH CTEIIEHU BJa-
Jeer

HaBBIKAMU
TIPUMEHEHHSI
TEOPETUYECKOTO
anmnapara u
pa3IUYHBIX MaTeMaTH-
YEeCKUX METOJIOB K
pELIECHHUIO 3a/1a4

MH METOJaMH B He-
IIOJIHOM 00BEME, J10-
ITyCKAIOTCS 3HAYH-
TeJIbHBIE OLINOKH,
MIPOSIBIIICTCS HEJMIO-
CTaTOYHOCTE BJaJE-
HUS MaTeMaTHIeCKOH
TEXHHUKOH, UCIBITHIBA-
€T 3HAaUYNTEILHBIE 3a-
TPYIAHEHHUS TIPU TPHU-
MEHEHUH HaBBIKOB B
HOBBIX CUTYaIUsX.

PHUAITMOHHBIMH Me-
TOJIaMHU U TIPUHITHU-
ITaMH, HaBBIKH OCBO-
€HbI, HO JIOMYCKaIOT-
Cs1 He3HAUNTEIbHBIC
OIIIMOKH, HETOYHO-
CTH, 3aTPyTHEHUS
MIPU AaHATTUTHYECKHUX
oreparusx, mepeHo-
ce YMEHHUI Ha HO-
BbIC, HECTaH/IapTHBIC
CUTYaIlUH.

BIIAJICET BapHaIlu-
OHHBIMHM METOJaMHU
Y TIPUHIIATIAMH,
cBOOOHO TIpUMe-
HSET TOTyICHHBIC
HABBIKU B CUTYaIlH-
SIX TIOBBIIICHHOMN
CJIOKHOCTH.




[ITkana oneHMBaHUS PE3yIbTATOB MPOMEKYTOUHON ATTECTALIMU U €€ ONUCAHUE!

dopmMa IPOMEKYTOYHOM ATTECTALUM: 324eT.

[IpomexxyTouHas aTTecTalusi oO0y4aromuxcs B (popme 3auera IpOBOJUTCS IO
pe3yibTaTaM BBINOJIHEHUS! BCEX BHUJIOB yueOHOU paboOThl, MPEAyCMOTPEHHBIX Yy4eo-
HBIM IJIAHOM MO JaHHOW JUCLMILIMHE, TPU 3TOM YUUTBHIBAIOTCS PE3yJIbTAThl TEKYIIE-
ro KOHTPOJIS YCIIEBAeMOCTH B TeueHHe cemecTpa. OleHKa CTENEeHU JOCTHKEHUS 00Y-
YalOUMMUCS TUTAHUPYEMBIX Pe3yJbTaTOB OOyYEHHUsS MO JUCHUIUIMHE MPOBOJUTCS
MPENOIABATENIEM, BEYIIUM 3aHITUA M0 JUCIUILIMHE METOAOM SKCIEPTHOU OLICHKH.
ITo uToram npoMeKyTOYHOM aTTECTAlMU MO JUCHUILUIMHE BBICTABIISIETCS OLICHKA «3a-
YTEHO» WJIA «HE 3aYTECHOY.

Hlkagaa
OLICHUBAHUSA

Onucanune

BeltosiHEHBI Bce 00s13aTeIbHbIE YCJI0BUS NMOATOTOBKH CTY/IeH-
Ta K NPOMEXKYTOYHOH AaTTeCTAllMM, MPEAYCMOTPEHHBIE MPO-
rpaMMoi JuCUUIUIMHBL. CTYIEHT AEMOHCTPUPYET COOTBETCTBUE
3HAHWI, YMEHUH, HABBIKOB IPUBEACHHBIM B TaOIMIaX MOKa3aTe-
3a4TeHO Jel, onepupyer NpuoOpPETEHHbIMHU 3HAHUSMH, YMEHUSMH, HABbI-
KaMH, TPUMEHSET WX B CUTYalUSAX MOBBIILIEHHON CIIOKHOCTH.
[Tpu 3TOM MOTYT OBITH JOMYIIEHBl HE3HAYUTEIbHBIE OMIMOKH, He-
TOYHOCTH, 3aTPYJHEHUS MPU AHATUTHYECKUX OIepanusx, rnepe-
HOCE 3HAaHUM M YMEHMI HAa HOBBIE, HECTAHAAPTHBIE CUTYaLINH.

He BbInosiHEHBI 00M13aTeJIbHbIE YCJIOBHS MOATOTOBKH CTY/I€H-
TAa K HNPOMEKYTOYHOH aTTeCTAlMHU, 1pedycCMOmpeHHble Npo-
epammou oucyunaunsl, NIV cTyneHT N1eMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE 3HAHUU, YMEHUH, HABBIKOB MPUBEAECHHBIM B Ta0-
He 3auteHo | nuunax mnokasareseil, JOMyCcKarTCs 3HaYUTENbHbIE OIIMOKU, IPO-
SBJIIETCSI OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB MO psALy IOKa-
3aresyied, CTyIeHT MCHBITHIBAET 3HAUYMTEBHBIE 3aTPYIHEHUS TIPU
OIEpUPOBAHUM 3HAHWAMM M YMEHMSIMH MPU UX IEPEHOCE HA HO-
BBIE CUTYAIIHH.

@oHbI OLEHOYHBIX CPEICTB MPeEICTABJIECHbI B NMPUWJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHre JUCHUIJINHbI
a) OCHOBHAas JiuTeparypa:

1. Beicmas maremartuka. OO1as anredpa. DIeMeHThl TEH30pHOM anreOpsl : y4eOHHUK
u npaktukym aia By3oB / T. H. ®omenko. — MockBsa : M3narensctBo HOpaiir,
2020. — 121 c. —

URL.: https://urait.ru/bcode/454282



https://urait.ru/bcode/454282

2. Tommerun, O. A. MartemaTtnueckoe nmporpaMmupoBaHue. BapuannonHoe ncyuc-
neHue: yueoHoe nocooue s By3oB / O. A. Tonanerusn. — 2-e u3., UCIpP. U JOTI.
— MockBa: U3natensctBo FOpaiit, 2020. — 233 ¢. — (Bricuiee o6pazoBaHue).
— ISBN 978-5-534-11755-4.

URL.: https://urait.ru/bcode/446093

0) 10MOJIHUTEILHAS JIUTepaTypa:

1. Homak, E. B. HnterpansHoe ucuncinenne n muddepeHnnanbHble ypaBHCHHS :
yaeOHoe mocodue st By30B / E. B. HoBak, T. B. Ps3zanoBa, 1. B. HoBak ; mox
oOmen penakuueit T. B. Psa3anoBoil. — Mocksa : M3natenscto IOpaiit, 2021. —
112 ¢. — (Bsicmee o6pa3zoBanue). — ISBN 978-5-534-08358-3.

URL.: https://urait.ru/bcode/472212

B) IPOrpaMMHOe o0ecrnieyeHre U HHTePHeT-pPecypcehbl:

[IporpammHoe obecrieueHue He IPEAYCMOTPEHO.
Ilomes3Hbie y‘le6HO-MeTOIIPI‘lCCKI/Ie 51 I/IH(l)OpMaIJ;I/IOHHBIG MaTcpualibl IIPCACTAB-
JIEHbl Ha cailTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Iepeuenp pecypcoB HH(DOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTH «lH-
T CpHeT» IJId OCBOCHUA NUCHUIIJINHEBIL:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOINYECKHE MaTepUalibl, MPEICTaB-
JICHHbIE Ha CcalTe »JJIEeKTPOHHO-OMOIMoTeyHo cucrtembl HM3narenbctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTs! 110 BeICIIIE MaTeMaTHKeE.

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI

MatepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCUTETa 00ECIEeYMBAET MPOBEICHUE BCEX
BUJIOB 3aHATUMN, NMPEAYCMOTPEHHBIX yUYE€OHBIM IUIAHOM U COOTBETCTBYET AEHCTBYIO-
LIMM CaHUTApHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM M HOpMaM.

J1ist mpoBesieHUs1 yueOHBIX 3aHITHI UCTIOIb3YIOTCS

- JIEKIIMOHHBIE ayJUTOPUH U ayIUTOPUM JJIsl IPOBENCHUS NMPAKTHYECKUX 3aHATUH, B
TOM YUCJI€, OCHAILEHHbIE MYJIbTUMEIUMHBIM 000PYIOBAHUEM JI IIPOBEJICHUS ay -
TOPHBIX 3aHATUN (TPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 17151 paboThI CO CIEUUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTIEYEHUEM BO BpEMS UH-
TEPAKTUBHBIX MPAKTHUECKUX 3aHATHUN MMEIOTCS KOMIIBIOTEPHBIE KJIACCHI YHUBEPCH-
TeTa.

9. MeToauueckue PECKOMEHIANUNA NI CaMOCTOSITEJIbHOM paﬁﬂTbl CTYACHTOB

Hapsiny ¢ 3agagamu uccie1oBaHus SKCTPeMyMOB (DYHKITUI Ha MMPAKTUKE YacTO
BO3HHKAET HEOOXOIUMOCTh OTHICKAHUSI MAaKCUMAIbHBIX ¥ MUHUMAJIbHBIX 3HAYCHHMA


https://urait.ru/bcode/446093
https://urait.ru/bcode/472212
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
https://e.lanbook.com/
http://function-x.ru/tests_higher_math.html

MaTEeMaTHYECKUX BBIpaKEHUI Oojee oOIIero Buja — TaK Ha3bIBa€MbIX (PYHKIIMOHA-
JIOB.

BapuarmonHoe UCYHCICHHE W SBISCTCS Pa3leioM MaTeMAaTHKH, IOCBSIICH-
HBIM HCCJICIOBAaHUIO METOJOB OTHICKAHHUS IKCTPEMYMOB (DYHKIIMOHAIOB, 3aBUCSIIUX
OT OJTHOM WJIM HECKOJIBKUX (PYHKIIHIA, TPH Pa3HOTO POJia OTPaHUUCHUSX, HaJlaraeMbIX
Ha ATH (QYHKIUH.

B Hacrosimiee BpeMsi BApHAIIMOHHBIE METOBI OYCHb ITUPOKO MPUMEHSIOTCS B
MEXaHUKe U (pu3uKe.

[Tonsitue ¢yHKIMOHANA SBIAETCA OOOOUICHHMEM MOHATHS (DYHKUHU: €clu
byHKIMA Y(X) - 3TO 3aBUCUMOCTD YHCIIa OT uncia, To ¢pyHkiuonan I[y(x)] - sto

3aBHCHUMOCTB YHUCJIa OT (PYHKIIMM, OH OIpEAESCH Ha MHOXECTBE JOMYCTHUMBIX KpH-
BBIX.

UroObl mpociequTh HU3MEHEHHE (YHKIMOHAJIA IMPU HU3MEHEHUM apryMeHTa
BBOJIUTCSI, IPEK/IE BCETO, IOHATHE Bapuallii (PYHKIIMU - apTyMeHTa (PyHKIIMOHAJA.

BappupoBanue aprymenTa ¢yHKIMOHajga O3HA4aeT Mepexoj] OT OAHOM (PyHK-
UM U3 KJ1acca JOMYCTUMBIX JJi TaHHOTO (DyHKI[MOHAJA K APYroil 0ECKOHEUHO O0Im3-
KOM e¥l (yHKIIMH HpU TOM K€ 3HaUeHUu X .

B sTOoM cocTouT OTIIMUME BapbUpOBaHHS OT AUPPEpeHIMPOBAHUS (DYHKIIHM,
KOTOpPOE, KaK U3BECTHO, SIBJISIETCA MEPOU U3MEHEHUSI OJJHOW U TOW ke (PYHKUUU Npu
W3MEHEHNUH HE3aBUCUMOM MMEPEMEHHON X.

BapeupoBanue aprymenTa (yHKIHOHAIa ¢y aHAJIOTMYHO NPHUPALICHUIO HE3a-

BUCHMOU MEPEMEHHON AX IMPHU UCCIIETOBAHUU SKCTPEMYMOB (DYHKIIHMA.

BapbeupoBanue aprymenTa pyHKIIMOHAIA — 3TO HOBasi MaTeMaTU4ecKasl ornepa-
1Usl, IEpECTAaHOBOYHAS C oneparusiMu 1 depeHIIMpOBaHUs U UHTETPUPOBAHUS.

AHaJIoTu4HO, Bapualus (yHKIMOHATA UTPAET Ty K€ POJib MPU UCCIICIOBAHUHI
(GyHKUHMOHAOB, YTO nuddeperman GyHKUUA Opyu UccieoBaHnn pyHKuuid. Bapua-
1ust yHKIMOHAJIA — ATO TJIaBHAs JIMHEHHAs 4yacTh MpupaileHus: GyHKIIMOHaA.

[Ipu uccnenoBaHuu JIOKAIBHOTO AKCTpeMyMa (DYHKIIMOHAJA BBISICHAETCS, YTO
HEO0OXOAMMOE YCIIOBUE IKCTpeMyMa (DYHKI[MOHAJIa COCTOMT B PABEHCTBE HYJIO €ro
Bapuanuu Ol =0. 37ech onsaTh MPOSBISAETCA AHAJIOTHUS C MCCIEIOBAHUEM IKCTPEMY-
MOB (yHKIUH. [leficTBUTENH HO, HEOOXOIUMOE YCIOBHE HIKCTpeMyma (DYyHKIIMU B
JTAHHOW TOYKE COCTOWT B PABEHCTBE HYJIO MPOU3BOMHON (DYHKIIMU B ITOM TOUKE:
y'(%) =0.

Heobxoanmo 00s3aTeIbHO OCMBICIIUTD M 3HATh TIOCTAHOBKY M PEIICHUE TPO-
CTEUIlEN BapUallMOHHOM 3a/1a4M — 3aJa4yd C HEIMOJABWXKHBIMU I'DAHULIAMU, PELICHUE
KOTOPOM CBOJMTCS K PEIICHUIO KpaeBOM 3aiauu sl HeluHelHoro audepeHimans-
HOTO YpaBHEHHUs BTOPOTrO MOpPsSIAKAa — ypaBHEHMs Oilnepa, urparomiero ¢yHiaaMeH-
TAJIBHYIO POJIb B BAPUAILIMOHHOM HCUYUCIICHUHU.

Bropas dacth Kypca cBs3aHa C pa3HOro pojaa 00OOUIEHUSIMU MPOCTEHIel Ba-
pUALIMOHHOM 3aJlayd. DTO 3aJlaud OTHICKaHUS YKCTPEMYMOB (YHKIIMOHAJIOB, COAEP-
KaIUX HECKOJIbKO (GYyHKIMH, (DYHKIITMOHAIOB, 3aBUCAIIUX OT MIPOU3BOIHBIX BBICIIETO
nopsiiika, PyHKITMOHATIOB, 3aBUCSIIMX OT (DYHKIIMN HECKOJBKUX HE3aBUCHUMBIX Tepe-
MEHHBIX, a TaK)X€ BapuallMOHHAs 33Jla4a cO CBOOOAHBIMUA KOHIIAMU U BapHAIIMOHHAS
3a71a4y C NOJABWKHBIMYU IPAaHULIAMH.
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Hano yeTko mpeAcTaBiATh OOIIHOCTh M pa3iuuMs B TOCTAHOBKAaxX 3ajad,
yMETh COCTaBJISATh ypaBHEeHUs1 Diinepa — [lyaccona, Ditnepa — Octporpaackoro. Pe-
[IEHUE ATUX YPABHEHUW U, KOHEYHO, YpaBHEHHUs OWJepa MPU COOTBETCTBYIOIIUX
KpPaeBbIX YCIOBUSAX TPEOYET OT CTyJIeHTa yMEHUs pemaTh quddepeHianbHble ypaB-
HEHUSI pa3JIMYHOr0 TUIA.

[Ipu penieHnn BapHalMOHHOMN 3aa4M C OJABUKHBIMU I'PAHULIAMU HAJIO MOHU-
MaTh F€OMETPUYECKHUI CMBICH YCIOBUN TPAHCBEPCAIBHOCTH: MOCJIEIHUE YCTAHABIIU-
BAIOT CBSI3b MEXIY YIJIOBBIMU KOA(D(UIIMEHTAMH KacaTelIbHBIX K 33JJaHHBIM KPUBBIM
Y DKCTPEMAIM B TPAHUYHBIX TOUKAX IKCTPEMAIIH.

BaxkxHpIMU 171 IPUIIOKEHUHN SIBIISIOTCA BapUAIIMOHHBIC 3aJla4ll HA YCJIOBHBIM
AKCTPEMYM - 33/1a4H, B KOTOPBIX TpeOyeTcs HaWTH 3KCTpeMyM (PYHKIIMOHANA, Orpe-
JICJIEHHOTO Ha KJIacce TOMYCTUMBIX (DYHKIIMM, HA KOTOpbIE, KpOME TPAHUYHBIX YCIIO-
BUIi, HAJIO)KEHBI HEKOTOPBIE JOMOJHUTENbHbBIE yCIOBUS (CBs3H). CienyeTr mpu 3ToM
OCBOUTbH TEXHUKY MPUMEHEHUS METO/Ia HEOTIPEEIEHHBIX MHOXUTENEH Jlarpanika.

Bo MHOTHX ciyyasix 3ajauy uHTErpupoBaHus AuddepeHInaIbHOT0 YpaBHEHUS
IIPU COOTBETCTBYIOIINX KPAEBBIX YCIOBUSIX MOYKHO 3aMEHUTHh PABHOCHIIBHOW Bapua-
LIMOHHOM 3ajauell OThICKaHUS (PYHKLUMH, COOOLIAIOUIEH 3KCTpeMalbHOE 3HAYEHHE
HEKOTOpPOMY (YHKIIMOHAITTY.

Hamnpumep, npu 0OBIYHBIX KPAEBbIX YCIOBHUSAX MOXHO CBECTH MHTETPUPOBAHUE
YPaBHEHHI CTaTUYECKOW TEOPUU YIPYTrOCTU K OTHICKAHWIO MUHUMYMa MOTEHIHAIb-
HOU sHepruu aedopmaluu.

BapuanuonHnsie 3aaun J0MYCKAaOT UX IPSIMOE pPEUIEHUE, TO €CTh TPUOINKEH-
HOE PEIEHHE, CBOJAIIEE HUCXOAHbIE YPaBHEHUS HEMOCPEACTBEHHO K KOHEYHBIM CH-
cTeMaM alreOpanvecKux ypaBHEHUM. Takue MeToabl M Ha3bIBAlOTCA MpsMbIMU. WX
MPUMEHEHHUE CBSI3aHO C MCIOJIb30BAHWEM OOLIMX BapUALMOHHBIX MPHUHIIUIIOB MeXa-
HUKU. B 3amayax mMexaHuku eopMupyeMoro TBEPAOIo Tejla MpsIMble METOJbI pe-
IIeHUs1 0a3UPYIOTCS HA anMpOKCUMAIINK Ae(OPMHUPOBAHHOTO WK HAIMPSKEHHOTO CO-
CTOSIHUSL.

HaubGonee yHuBEpCaTbHBIMU U PACIPOCTPAHCHHBIMU NPSIMBIMH METOJIAMHU
MPUOJIMKEHHOTO PEIICHUsS OCHOBHOM 3aJ]auy BapUAIIMOHHOTO MCYUCIICHHS — 3a]a4u
OTBICKAHHS dKCTpeMyMa (PYHKITMOHAJIOB SABJsItOTCS MeToa Putiia u meton byOonoBa —
["anepkuna. CTyaeHTy cienyeT o0s3aTeabHO pa300paThCsl B IPUMEHEHUH 3TUX METO-
JIOB K PEIIEHUI0 3a/ladyu M3 pacueTHO — Trpaduueckoil paboTel 00 U3rubde CTEP>KHS
MIPU Pa3IMYHbIX TPAHUYHBIX YCIOBUSIX, TaK KaKk OHM U ceiyac (cmyctsa 6oxee 100 ner
MOCJI€ UX MOSIBJICHUS) SIBJSIOTCS BECbMa PacpOCTPAHEHHBIMU «pabOYMMU» METOHa-
MU MEXAHUKH.

CryneHT B mpoliecce OCBOCHHS Kypca JTOJKEH OBJIAJIETh 3HAHUEM BapHUALIMOH-
HBIX METOJIOB U MPUHITUIIOB U YMETh MPUMEHSTh UX K PEIICHUIO TPOCTEHIIINX THIIO-
BBIX 3aJ1a4, OTHOCSIINXCS K MPUKIATHON MEXaHUKE.

10. Meroauveckue peKOMEeHIAUM VISl PENnoaaBaTeJisi

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJCHTOB Ha TO, YTO MpaKTHYe-
CKHM BECh U3y4aeMblii UIMU MATE€pUAIL SBJISIETCS U1 HUX HOBBIM, HE U3y4YaBLIUMCS HU
B IIPOrpaMMe€ CPEIHEW IIKOJIbI, HU B KJIACCHUYECKHUX Pa3/esiaX BBICIICH MATEMATUKU

11



Ha 1epBoM Kypce. OTHAKO OH BIOJIHE MOXKET OBITh YCTIEITHO U3YUYEH, €CITH CTYJICHTHI
OyIlyT MoceIiaTh 3aHATHs, CBOEBPEMEHHO BBITIOJIHATH JOMAIITHUE 3aJJaHUs U TI0JIh30-
BaThCs (IIPU HEOOXOIUMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJIbTAIIUN B TCUCHHE KaXK/10-
ro ceMecTpa.

Bomeammue B Kypc BapuallMOHHOTO MCUYUCIICHUSA Pa3Aeibl MPAKTUYECKH OPH-
EHTUPOBAHBI, TAK KaK UMEIOT MIMPOKOE PACIPOCTPAHECHUE JJISI PEIICHUS PA3HOTO PO-
Ja 3a7a4 B IIMPOKOM CMBICJIE ONTUMAJIBHOTO ympaBiieHUsA. MIX OCBOEHHE MOMOMKET
CTyJICHTaM YCTEIIHO MPUMEHSITh HAKOIJICHHBIC 3HAHUS B MPO(ECCHOHATBLHON es-
TEJIBHOCTH.

Heobxoammo ¢ camoro Havaia 3aHATANA PEKOMEHIOBATh CTYACHTaM OCHOBHYIO

Y JIOTIOJIHUTENBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CHUCOK BOIPOCOB JUIA
MOATOTOBKH K 9K3aMEHY.
Ha nepBoM 3aHATHY 10 TUCHIUTUIMHE 00s3aTEIbHO MPOUH(OPMHUPOBATH CTYICHTOB O
BHJIe ¥ (hOpME TTPOMEKYTOUHOM aTTECTAIIUU T10 JUCIUIIIMHE, CPOKaX €€ MPOBEACHUS,
YCJIOBUSIX JIOMYCKa K MPOMEXYTOUHOM aTTECTAIlMU, IPUMEHIEMBIX BUIaX MPOMEXKY-
TOYHOT'O KOHTPOJIS.

CoobOpakeHUs U pEKOMEHJAIIMU, MPUBEACHHBIE B M. 9 pabodeil mporpaMmbl
JUISL CTYJICHTOB, JIOJDKHBI OBITh YETKO C(OPMYJIHUPOBAHBI M H3JI0KEHBI UMEHHO IIpe-
MoJiaBaTesIeM Ha JIEKIUAX, MPAKTUYECKUX 3aHIATHUSAX U KOHCYJIbTAIUX.

N3n0xeHrne TeoOpeTUYECKOro Marepuasa JI0JKHO COMPOBOXKIATHCS MUILIIOCTpa-
TUBHBIMHU MIPUMEpPAMH, TIIATEIHHO OTOOPAHHBIMU IpErnojaBaTesieM Tak, YTOObI TEX-
HUYECKUE TPYJHOCTU U BBIKJIAJIKK MPU PEIICHUU 33J1aud HE OTBJICKAIU OT TJIABHOTO:
OCMBICJICHUS UJIEU U CYTH MPUMEHSIeMbIX MeTO/10B. ClieIyeT BCeria yKa3bplBaTh MpH-
MepHhI MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUU U Pop-
My

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPTraHU30BaHbBI MIPEMOIaBaTEIEM TaKUM
00pa3om, 4TOOBI OCTaBaJIOCh BpeMsl Ha IMEPUOIUYCCKOE BBIMIOJIHEHHUE CTYACHTAMHU
HEOOJIBIIION CaMOCTOSTEILHON PabOTHl B ayJUTOPHH ISl IPOBEPKH YCBOCHHS U3JIO-
YKEHHOTO MaTepuaa.

[IpenonaBaresb, BEAYIIMM MNPaKTUYECKUE 3aHATHS, JTOJDKEH COTJIACOBBIBATH
y4eOHO — TeMAaTHYECKUH TUTaH 3aHATHHA C JIEKTOPOM, MCIIOJIb30BaTh SAUHYIO CUCTEMY
0003HaYCHUT.

[IpenogaBarento cieayeT JOOMBAThCS CHCTEMAaTHYECKOW HENpephIBHON pado-
THl CTYJICHTOB B TEUEHHE CEMECTpa, HEOOXOAMMO BBISIBISTH CUJIIBHBIX CTYJICHTOB U
MPUBJIEKATh UX K HAy4HOW paboTe, K y4acTUIO B Pa3HOrO pojia OJMMIIUAIAX U CTY-
JIEHYECKUX HAyYHO-TEXHUYECKUX KOH(PEPEHIMIX, U KOHKYpCax.

CTylIeHT IOKEH OIIYyHIATh 3aMHTEPECOBAHHOCTH MPENOAABATENsS B JOCTHKE-
HUM KOHEYHOTO pe3yJsibTaTa: B MPUOOPETCHUH OOYYAIOIIMMUCS MPOYHBIX 3HAHUH,
YMEHHI U BlaJicHUS HAKOIJICHHOW MH(OpMalueit s penieHus 3aaad B npodeccuo-
HAITBHOW NEATEILHOCTH.
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Ilpunoscenue 1
CTpyKTypa H coaep:KaHue JUCHUILIMHBI
«OCHOBBI BADHMAIIHOHHOT0 MCYHUCJICHUS»
M0 CHEeUAIbHOCTH
23.05.01 HaszemHbIe TPAHCHIOPTHO — TEXHOJIOTHYECKHUE CPEACTBA
[Tpodunp moaArOTOBKH
KoMnbroTepHoe MoieiupoBaHie TPAHCIIOPTHBIX CPEACTB
KBanudukauus - uaxeHep

Buabi yueOHoli padoTsl,
< . DopmMbI
e = 2 BKJIIOYASl CAMOCTOSITEJIbHYI0 Buabl camocTosiTeIbHOMH padoThI ATTe-
Pasnea § % § padoTy CTy1eHTOB, CryneHToB cTamum
5 = U TPYA0EMKOCTh B Yyacax
n/n © | ECS CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
YerBepThiil ceMecTp
Beenenue. Pazaen 1. OCHOBHbBIE IOHATHS
BaApUAIMOHHOIO HcyucaeHus. [loHsTus
11 (GyHKIMOHAa, 3aBUCAIIETO OT (DYHKIMH 4 1 2
' OJTHOM TMEepeMEeHHOH, BapHalli apryMeHTa 2
¢yHKIIMOHANMa, Bapuauuu (QYHKIUOHAJA.
[TocTanoBka 3agaun 0 OpaxUCTOXPOHE.
Pemenne BapuanMOHHOW 3aJayud C HEMO-
1.2 |aBWXHBIMU TPaHUIIAMHU. 4 2 2 2 +
Brigaua 3apannii PT'P Ne 1.
OkctpemyMm (QyHknuonana. Heobxomumoe
ycioBue JkcTpemyma. IlocranoBka u pe- 2
1.3 | menune mpocTeiimel BapuallMOHHON 3aja- 4 3 2
yn. YpaBHeHue Ounepa. Pazmuunsie dop-
MBI 3alMCH YpaBHEHUs Diinepa
1.4 | Pemenusi 3ama4yu C HEOJABW)KHBIMU Tpa- 4 4 2




HUIaMH. YacTHBIE CIy4au HHTETPUPYEMO-
CTH ypaBHEHMsI Diliiepa.

1.5

Pa3zgen 2. O0001meHust mpocreiiniei Ba-
puanuoHHo# 3ana4u. O0o0IIeHNs Ipo-
CTelIle BapuallMOHHOM 3aauu. OyHKIU-
OHaJI, COJIePIKAIINI HECKOIBKO (PYHKINI
OJIHOM MEPEMEHHOM.

1.6

3ajaya ¢ HENOABM)KHBIMHU I'DAaHULIAMU JUIS
(GyHKLIMOHANA, COJEpPXKALIEro HECKOJIbKO
(GbyHKINN OJTHOM IepeMeHHON

Beigaua 3adaHui pac4éTHo-
rpagudeckoii padborsl Ne2. @yHKIHOHA-
Jbl ¢ NPOU3BOAHBIMH BBICHIMX IOPSiA-
KOB.

1.7

DyHKIHUOHAMI, COAEPKALIUN TPOU3BOIHbBIC
BBICIINX MOPSAKOB. Y paBHEeHHUE Ditniepa-
Ilyaccona.

CamocrositesbHast padora Ne 1 «Haxox-
JAeHHEe IKCTpeMaJjied (PyHKIMOHAJIA, 3aBU-
csero oT (P)YyHKIMHU OHO MepeMeHHOo»

1.8

3ajaya C HEMOJABWKHBIMU TpaHULAMU IS
(GyHKIMOHANa, COJEpIKaIIero MpOU3BOI-
HbIE BBICIIUX MOPSAAKOB. Pemenust ypaBHe-
Hus Dinepa-Ilyaccona

1.9

@OyHKIMOHAN, coxepKamuid QyHKIMM He-
CKOJIBKHMX IIEPEMEHHBIX. Y paBHEHHE ODilie-
pa-Octporpajackoro. BapuallMoHHBIN BbI-
BOJI BOJTHOBOT'O ypaBHeHMs. BapnannonHas
3aJja4a co CBOOOTHBIMHU KOHIIAMH.

1.10

Pemienne BapmallMOHHOW 3a/adyd CO CBO-
0OIHBIMH KOHI[AMUA

10

1.11

BaprannoHHas 3amada ¢ [OJBWKHBIMU
IpaHMIAMU. Y CIIOBHSI TPAHCBEPCAIBHOCTH.

11

1.12

PemreHuss BapuanMOHHOM 3aa4d € IIO-

12

14




JBYKHBIMU T'PaHULIAMH.
CamocTosiTeibHast  padora Ne 2
«Haxo:xknenue skcrpeMaseil (QyHKIUO-
HAJ1a ¢ NPOU3BOJAHBIMH BBICIIUX NOPSIA-
KOB»

1.13

Paznen 3. BapuanuoHHble 3aJa4yu Ha
YCJOBHBI 3KCTpeMyM. Bapuanmonnas
3a/1aya Ha YCJIOBHBIM AKCTpEMyM C KOHEY-
HBIMH CBSI3AMU. MeETOJ HeonpeaeneHHbIX
MHO)HuTenen Jlarpanxka.

13

1.14

Pemenne  BapuammoHHOM — 3a3jja4d = Ha
YCJIOBHBIA 3KCTPEMYM C HWHTErPajIbHBIMU
cBs3siMU. M3onepuMerpruyeckue 3a1adu

14

1.15

Pa3znen 4. [Ipsimble MeTOAbI BapMAIMOH-
HOro ucuyuciaenusi. OOIHOCT U PA3IUUUEC
METO0B..

15

1.16

IPemienne meronom Putna 3amaum o6 us-
rube crepkHd BapualnMoOHHBIA NPUHIUI
BO3MOJKHBIX IlepeMenieHui Jlarpanxa

16

1.17

Meron bybnoBa — Tamepkuna. BeiBon
IIOJIHOTO BaApUALMOHHOTO YPAaBHEHMSI U3TH-
0a crepxkusa. Ilpumenenue meroma opTo-
roHanuzanun byOHoBa — 'anepkuHa K 3a-
nade 00 u3rude CTep KHs.

17

1.18

00630pHOE MPAKTUIECKOE 3aHATHE

18

@0pM(1 ammecmauuu

21

Bcero yacoB nmo gucuMIJInge
B YeTBEPTOM ceMecTpe

18

18

36

PI'P

caM.
pao.
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MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
OEJEPAJIbHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE YYPEX/IEHUE
BBICHIEI'O OBPA3OBAHMA

«MOCKOBCKHWH NOJUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKHUWH MOJIUTEX)

Hanpasiienne moaroToBKu
23.05.01 HASBEMHBIE TPAHCIIOPTHO - TEXHOJIOI'MYECKHE
CPEJACTBA
[Tpoduib moaroTOBKH
KoMnboTepHblii MHKMHUPUHT B aBTOMOOWJIECTPOCHUH
(Muxenep)

®dopma oOydeHus: OUHas

®OH/I OHEHOYHbLIX CPEJACTB

MO TUCHUTIJIMHE

OCHOBBI BADMAIIMOHHOI'0 MCYHNCJIEHUS

Mocksa, 2022 rox
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Tadomuma 1

OcHoBbBI BapHAIIMOHHOI'0 HCUYHUCJICHUA

®I'OC BO 23.05.01 HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA (YPOBEHb CHECHUAINTETA)
Ipopniab: «KoMIbHOTEPHbIH HHKUHUPUHT B ABTOMOOMJIECTPOCHUID)

B mpotiecce ocBoeHUs TaHHOM THUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE

00LIEeKYJIBTYPHBIC, 001IenPO(eCCHOHAIbHBIC, TPO(ECCHOHAIBHBIC KOMIICTCHIIUH !
KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma CreneHu ypoBHeil 0CBOEHUSI KOM-
(popMHpPOBAHUS | OLICHOYHOIO | METECHLHUH
KOMIIeTeHIUii cpeacrpa**
NHJIAEKC | @OPMYJIMPOBKA
VK-1 CrniocobeH ocylIecTB- | 3HATH: nekuus, camocto- | YO Ba3zoBblii ypoBeHb
AT~ KPUTHYECKHH | MaTeMaTHYECKUU ammapar Bapu- | sitenpHas padora, | PI'P -BJIa/IeeT HaBbIKaMH pabOThI C OCHOB-
aHaIu3 NPOOJIEMHBIX | AllMOHHOTO UCUMCIICHUS W Ha ceMuHapckue 3a- | T HBIMU [TOHATUSIMH U METOJIaMU B paM-

CUTyalluil Ha OCHOBE
CUCTEMHOT0 ITOAXO0/a,
BbIpa0aTHIBATh CTpa-
TETUIO IEUCTBUM

3TOW OCHOBE Pa3BUTH CIOCOO-
HOCTH K a0CTPaKTHOMY MBIIILIE-
HUIO, aHAJIM3Y, CHHTE3Y

yMeThb:

a0CTpaKTHO  MBICIUTh, 0000-
1aTh, CHCTEMAaTHU3UPOBATh U
aHAJTM3UPOBAThH MIOJTYYEHHYIO
uHpOpMaIHIO

BJIA/I€Th:

Ha OCHOBE OCBOEHHS OCHOBHBIX
METOJIOB  BapHUallMOHHOTO  HC-
YUCICHUS M  BapHALlMOHHBIX
MPUHIIMIIOB  CIHOCOOHOCTBIO K
abCTpakTHOMY MBILUIEHUIO,
aHaJIM3y ¥ CUHTE3Y HHPOpMauU

HATHA

KaxX JUCLIUILINHEI;
- 0CO3HaEeT HEOOXOAUMOCTD MOBBIIIIE-
HUS KBaTU(UKALUN U CAMOCTOATEIHHO
OBJIaJI€BATh 3HAHUSIMH B 00J1aCTH
npohecCuOHANBEHOM NeSTENbHOCTH.

IToBBIIEHHBIN YPOBEHD

- cBOOOJHO BiaJeeT METOIaMH U
MPUHIIUIIAMU IPUOOPETEHUS, UCTIOIb-
30BaHUsI U OOHOBIIEHHUS OoJiee TiTy0o-
KHX MaTeMaTUYECKUX 3HAHMUIA,
-BJIQJICET Pa3IMYHBIMU CTIOCOOAMH
cbopa, 00paboOTKU U TIPUMEHEHUsT Ma-
TeMaTH4eCKON HH(OpMaINH;

*- CokpartieHusi popM OLIEHOYHBIX CPEJICTB CM. B puiioxeHuu 2 K PI1.
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HepequL OLCHOYHBIX CPECACTB II0 IMCHHUIIJINHE

OcHOBBI BAPHMAIIMOHHOI'0 MCUMCJICHHUS

Tabnuna 2
HaumenoBanue IIpencrasnenue
Ne Kpartkas xapakTepucTuka oleHoY-
[/ | OUEHOUHOTO cpes- HOTO CPEIICTBA OIICHOYHOTO Cpe/I-
CTBa ctBa B DOC
1 | KoutponwHas (ca- | CpenctBo mnpoBepkd yMmeHuit | KommiiekT koH-
MOCTOSITEIJIbHAS ) MIPUMEHSTh TOJIYYEHHBIE 3HAHUS | TPOJBHBIX 3a]1a-
pabora JUIS. pELICHUs 3a/1ad OINpENEICH- | HUM [0 BapyaH-
(KP) HOT'O THIIA 110 TEME WX pa3iely | TaMm
2 | PacuetHo- CpenctBo mpoBepkn ymeHni | Komruiekr 3ama-
rpaduueckas pa- MIPUMEHSITh TOJIYYCHHBIC 3HAHUSI | HUM 711 BBIMOJI-
oota 10 3apaHee OMNpeEICHHON METO- | HEHUS PaCueTHO-
(PI'P) JMKE JJIs pelleHHs] 3a7ad Wiu | rpadguyeckoi pa-
3aIaHUI TI0 MOJYJIFO WJIM TUCIH- | OOTHI
TJIMHE B LIEJIOM.
CpencTBo KOHTpOJS, OpPraHU30-
BaHHOE Kak crelnuaibHas Oecena
NeJaroruyeckoro  pabOTHHUKA C
VYV CTHBIN OITpoC O6y‘-IaIOHII/IMC5I Ha TCMbI, CBsA3aH- BOHpOCBI Imo
3 co0ecelOBaHUE, | HbIe C M3y4aeMOM TUCIMILIMHOM, TeMam/paszenam
(YO) U PACCUMTAHHOC Ha BBIAICHCHUC AACTHUILIAHBI
o0beMa 3HaHMI OO0yyarolerocs
1o OMpeACICHHOMY pa3leiny, Te-
Me, IpoOsieMe U T.I1.
CucreMa cTaHIapTU3UPOBAHHBIX
3aJaHui, TT03BOJISIONIAsT aBTOMa-
4 Tecr TU3UPOBATh MPOLEAYPY H3MEpe- PoHA TECTOBBIX
(T) J g 3aJaHul
HUS YPOBHS 3HAHUW W YMEHUU
00yyJaroIerocs.
CpencTBo NpoBEpKH 3HAHUM, yme- | bunersl.
HMI, HaBBIKOB. MoxkeT BkrouaTh | [lIkama oleHuBa-
5 | breTl K 3agery KOMILUIEKC TEOPETUYECKUX BOIPO- | HUS W Mpoleaypa

(bx3)

COB, 3a/a4, MNPAKTUYECKUX 3ala-
HUMH.

IIPUMCHCHMUSI.

IIpomexyTouHas arre-
craius (ITA)

3auet (3)

1) yctho (V)
2) mucemerHo (I1)
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Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. buserts! K 3a4eTy

1.1. Haznauenue: Micnosbp3yroTcest 11 MPOBEICHUS TPOMEXKYTOUHOM aTTeCTalUuN
1o pucrumivHe "OCHOBBI BAPUAIIMOHHOTO HCYHUCICHUS .
1.2. PernameHt 3aueTa: - BpeMst Ha HOJATOTOBKY TE€3UCOB OTBETOB - 70 45 MUH.
- Crtoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. llIkana orieHUBaHUS:

«3a4TeHo» - eCJIM BHITIOJIHCHBI BCE BUJIBI YICOHOU pabOThI, MPEAYyCMOTPEHHBIC
y4eOHbIM TuTaHOM. CTYyACHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUHN, YMECHHUA,
HABBIKOB, OTIEPUPYET MPUOOPETCHHBIMU 3HAHUSIMHU, YMCHUSIMH, HABBIKAMU, TIPH-
MEHSET WX B CUTYaIlMsIX MMOBBIICHHON CJI0KHOCTH. [Ipr 3TOM MOTYT OBITH JTOTTY-
IIICHBI HE3HAYUTEILHBIE OIMMUOKH, HETOYHOCTH, 3aTPYIHEHUS MTPH aHATUTHIECKHIX
oTiepaIusx, MIepPeHoce 3HAaHWM U YMEHUH Ha HOBBIC, HECTAHAAPTHBIC CUTYAITHH.
«He 3a4TeHO» - eciM HE BBINIOJIHEH OJWH WX Oojiee BUIOB y4eOHOUN pabOoTHI,
MPEAYCMOTPEHHBIX YU4eOHBIM IIaHOM. CTyIEeHT JEMOHCTPUPYET HETOJHOE COOT-
BETCTBHEC 3HAHWUW, YMEHHUM, HABBIKOB, JOMYCKAIOTCS 3HAUYUTEIbHBIC OIUOKH, TIPO-
SBJISIETCS OTCYTCTBUE 3HAHHM, YMEHHUM, HAaBBIKOB MO POy IOKa3aTesed, CTYJICHT
HCIIBITHIBACT 3HAYNTEIIbHBIC 3aTPYTHCHUS MIPY ONIEPUPOBAHUM 3HAHUSIMUA M YMEHU-
SIMH TIPH MX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

1.4. KoMmuiekTbl OMJIETOB K 3a4€Ty BKJIIOYAIOT MO KakaoMy pazueny 25-30 Ou-
JIETOB (XpaHATCS B UEHTPE MATEMATHYECKOTO 00pa30BaHus).
TunoBbie BapuaHTHl OMIIETOB MPUIIAraloTCA.

OBPA3IIbI BUJIETOB

MMHHUCTEPCTBO HAYKU U BEICHIEI'O OBPA30OBAHUS
POCCUIMICKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadeapa MaTeMaTUKH
JucuunnuHa «OCHOBBI BAPUAIMOHHOTO UCUUCICHUS

OopasosarenbHas nporpamMma 23.05.01 — KoMnbloTepHbIi HHXXUHUPUHT B aBTOMOOHIIE-
CTPOCHUH

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tonstue Bapuanuu ¢yHknuu. llepecTaHOBOYHOCTH omepanuii BapbupoBaHus u AuddepeH-
LMPOBaHUs1, BAPbUPOBAHUS U UHTETPUPOBAHUSL.

X
2. Haiitn cemelicTBo 3kcTpemaneil GpyHknuoHana | (y"2 +9y'2 — 2y cos x)dx.
Xo

3. Pemuthb BApHUAIIMOHHYIO 3a1a1y CO CBO60I[HLIMI/I KOHIIaMU OJId (I)yHKLII/IOHaJ'IaZ
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T
[(y'2—y?+4ycos2x)dx, x=7z/2, x=n.
7l2

VYTBep:kIeHo Ha 3aceqanuu Kadeapsl MmareMaTuku « 16 » 05 2019 r., mpotokos Ne 10

3aB. kadeapoii marematuku 1.C. XKykosa / /

MUHHCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[?)KETHOE OBPASOBATEJIBHOE
YYPEXIEHME BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI OJIUTEX)

@daxynpTeT 0230BbIX KOMIIETEHIIHH, kadenpa MaTeMaTHKU
Jucuunnmaa «OCHOBBI BApUAIIMOHHOTO UCUUCIICHUS

O6pazoBarenpHas nmporpamma 23.05.01 — KomMnberoTepHBI HHXUHUPUHT B aBTOMOOMIIC-
CTPOCHUH

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. Ilonsarue Bapuauuu GyHKIHOHATA.

1
2. Haiitn skcTpemans GyHkuuoHana | (y”2
0

am:  y(0)=1 y'(0)=-4, y@®=0, y'@®)=0.

X
3. Haiitu cemeiicTBo sKkcTpemaneil Gpynkuuonama [ ( y"’2 — y”2 —2ye*)dx.
Xo
YTBepxeHo Ha 3aceqannu Kadeapsl MmaTeMaTuku « 16 » 05 2019 r., mpotokon Ne 10

3aB. kapenpoit matemaruku [.C. XKykosa_/ /

KoMmiekTsl TeCTOBBIX 3aJaHNH U KOHTPOJbHBbIX padot (T, KP)

10 JUCHUITIINHE OCHOBBI BapHallMOHHOI'O MCUYNCJICHUA
(HaMMeHOBaHME JUCIMILTHHEL)

BAPUAHT Nel
3AJAHHUE 1

X
Haiitu Bapuammio dynkumonana | = | [2x3y" + y'?(x —1)]dx .
Xo

—48y)dX, yIoBIECTBOPSIONIYIO TPAHUYHBIM YCIIOBH-

| OtBer |

3AJTAHME 2

CocraBuTh ypaBHeHUE Dinepa 11 GyHKIIHOHATA

| = jl(y’2 +4y'cos2x — 2ysin 3x)dx.

Xo
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‘ OtBer ‘
3AZTAHME 3

X
Haiitu cemericTBo skcTpemaneit pyHkimonana | = f (y'% —4y? + 2xy)dx .
X0

BAPUAHTBI OTBETOB:

1) y=C,cos2x + C,sin 2x + 0,25x 2) y=C,e” +C,e ™ +0,25x
3) y=C,cos2x+C,sin2x —0,25x 4) y =C,e* +C,xe** +0,25x.
3AJIAHME 4

HaiiTi pemienne BapuallmOHHOM 337a4d C HEMOJBIKHBIMU TpaHUIAMU TSI (PyHK-
1

wnonana | =[(y'? —2ye*)dx,  y(0)=0, y(@)=0.
0

BAPHUAHTBI OTBETOB: 1) y=—e*+(e-Dx 2) y=—e"+ex+1

3) y=—e"+(e-Dx+1 4) y=e*+(1-e)x-1.

3AZJAHME 5

CocraBuTh ypaBHeHUs Dilsiepa ais (pyHKIIMOHAA

| = jl(z’2 +4xz - 2yx? —y'?)dX.

X0

| OtBer |
3AJIAHHE 6

CocraButhb ypaBHeHue Dunepa - [lyaccona s hyHKIIMOHATA

| = jl(y”2 —2y"? +y? —2ye*)dx.

Xo

| OtBer |
3AJIAHHUE 7

X
Haiitu cemelicTBo skcTpemaneit GpyHkuponana | = | (y"? —16y?)dx.
Xo

BAPUAHTEI OTBETOB: 1) y=C,e™ +C,e ™ +Cyxe”™ +C,xe ™

2) y=C,e™ +C,e ™ +C,cos2x + C, sin 2x

3) y =C,e'% cos+/2x + C,e "2 sin v2x + C,e V2 cos~/2x + C,e V% sin /2x
4) y=C,cos2x+C,sin 2x + C;xcos2x + C,xsin 2x .

3AJIAHME 8

Haiitu pemenne BapuaioOHHOM 3a7a4i CO CBOOOHBIM KOHIIOM ISl (DYHKITMOHA-
ma | =7j[(y'2 —2y'+2ysinx)dx,  y(0)=0, x=z.
BAPI/IAOHTI)I OTBETOB:
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1) y=sinx 2) y=-sinx+x/z 3) y=-sinx 4) y=-sin X+ 2X.
3AJIAHHUE 9

Jns BapuallMOHHOW 3a/laud C MOJBHXHBIMU TpPaHUIIAMU COCTaBUTh YCJIOBUS
TPaHCBEPCAITBHOCTH, €CITH CEMEUCTBO dKCTpeMaliel (hyHKIIMOHATA

Xy
I = [J1+ y'?dx wumeer Buxg Y =C,X+C,, a ypaBHCHHS 3a1aHHBIX KPUBBIX:
Xo
p(X)=x*+3, w(X)=x-3.
| OtBer |

3AZJIAHME 10

Jst BapHaIiMOHHOM 3a/1a4¥l Ha YCIIOBHBIA SKCTpEMyM i (PyHKITHOHAIIA

X X
| = [(y'* —9y®)dx mpu mammaun unTerpanbHoit ceszn K = [(y? —2X)dx cocra-
Xg Xo
BHUTh PACHIMPEHHBIN (DYHKIIMOHAIL.
| OtBer | |

OneHka «OTJIMYHO» BhICTaBIsAETCS CTyAeHTY 3a 90 — 100% npaBuiIbHBIX OTBETOB,
OLICHKA «XOpOLIO» - 32 HE MeHee 75% MpaBUIbHBIX OTBETOB;

OLICHKA «yJOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLICHKA «HEYJOBJIETBOPUTEILHO» - 32 MeHee 50 % MpaBUIbHBIX OTBETOB.

Kommiexkt Bonpocos (YO)

=

JlaliTe onpeaesieHre MOHATHS (PYyHKIIMOHAIA.

2. JlaiiTe onpenenenre MOHATUS Bapualuu QyHKIUHA. B deM ero oTimyue oT mo-
HATUA Tuddepennnana GyHKIuu?

3. B dem 3akirodyaeTcsl MepecTaHOBOYHOCThH OIepaluii BapbupoBaHus U audde-

PEHLUMPOBaHMs, BApbUPOBAHNS U HHTETPUPOBAHHUS.

[ToHsiTHE HEMPEPHIBHOCTHU U IMHEWHOCTH (PYHKIIHOHAA.

[lonsTe Bapuauuu (QyHKIMOHada. B ueM 0COOEHHOCTh TEXHUKU BapbHpOBa-

HUA?

o b

X
6. dopmyna s BEIUKMCICHUS Bapualnuu GyHKiroHana [ = jF (x, v, y")dx.
X0
[ToHsITHS aOCOMIOTHOTO U JIOKAJIBHOT'O SKCTPEMYMOB (DyHKLIMOHAIA.
8. OcHoBHas JeMMa BapHUallMOHHOTO HcuucieHus. HeoOxonumoe ycioBHe 3KcC-
TpemymMma.
9. IlocraHoBka mpocTelied BapUAllMOHHOM 3amauud Ui (yHKIHMOHAja
N
I = J.F (x,y,y")dx. YpaBuenue Diinepa. [ToHsTHE SKCTpEMAIIH.
X0

10. Paznuunbie (opMbI 3aMKCH ypaBHEHU Ditnepa.

~
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11.YacTHble cayyal MHTETPUPYEMOCTH ypaBHEHHs Jinepa s (yHKIIMOHAJIOB:

X X X X
I=[F(x,y)dx, I=[F()dx, I=[F(x,y")dx, I=[F(y,y"dx.
X0 X0 X0 X0
12.TlocTaHoBKa 3aauu 0 OpaXxUCTOXpOHE. 3aMUIIUTE YpaBHEHUE JIMHUU HAUCKO-
peuuero ckara.
13.3amaya 0 HaMMEHbIIEH IUIOMIAM TOBEPXHOCTH Tejla BpallleHUs. 3aluIINTe
YPaBHEHHUE LIEITHOW JINHUU.
14.3anaya ¢ HEMOJIBWKHBIMU TPaHHUIIAMU JUJIs (HYHKIIMOHAJIA, 3aBUCSIIETO OT He-

X
CKOJIBKUX (DyHKIHH [ = J.F(x,y,y',z,z’,...)dx.
X0

15.3amauya C HEMOABWIKHBIMU TpaHMIAMHU I (PYHKIMOHAJIA, COJIEPXKAIIEro

X
IIPOU3BOHBIC 10 N-TO TOPSIKA BKIIFOUUTEIBHO [ = I FOo,p, 99", y")dx.

X0

X
16. VpaBuenue Diinepa-Ilyaccona nams gynkuuonana | = [F(x,y,y' y")dx u B 00-
X0

X
meM ciaydae s GyHKIuoHana [ = J' F,p, v, v"...y")dw.
X0
17. dyHknuoHan, coaepkamui (GyHKIIUA HECKOJBKUX IEPEMEHHBIX. YpaBHEHHUE
Ditnepa-OcTporpaacKkoro.
18.1locTanoBKa 3amadyd CcO CBOOOJHBIMM KOHIAMH JUIs  (yHKIIMOHAIA

X
I = J'F(x,y,y')dx.
X0

19. Kakoii B UMEIOT TpaHUYHBIC YCJIOBHS B BapHallMOHHOW 3aJaye co CBOOOJ-

X
HBIMH KOHIIaMU 1)1 pyHKIMoHana | = j F(x,y,y)dx ?
Xo
20.TlocTaHoBKa 3agaud C TOJABKMKHBIMHA TpaHUIAMU I (yHKIIMOHAJA
X
1= fF (x,y,y")dx. YcnoBus TpaHCBEPCATBLHOCTH.
X0

21. CmpbicH yCJIOBUI TPaHCBEPCAITBHOCTH TUISt (GyHKIIMOHAJIOB
|
I=[fC,yW1+y?)dx.
X0

22.1locTaHOBKA BapUAIITMOHHOM 3a/]a4i HA YCIOBHBIN YKCTPEMYM.
23. Metop HeonpeAeIeHHbIX MHOKHUTENeH Jlarpanxka.

24. TIpsimble METO/IBI BAPUALIMOHHOTO UcuKciieHus. Meroa Putia.
25. IIpsimble METOBI BApUALIMOHHOTO HcuncieHus. Meton byOHoBa.

KoMimiexkT 3ajaHuii 111 BLINOJHEHUA
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pacueTHo-rpaduyeckux pador (PI'P)

10 JUCLIUIUINHE

OcHOBEI BapHannMOHHOI'0 MCYHUCICHUA

(HaMMEHOBAHUE TUCITUTINHBI)

3AJIAHME 1.
X
Haiitn Bapnanuio pynkumonana | = I F (X, y(X), y'(X))dX.
Xp
Ne F(x,y,Y") Ne Bapuan- F(x,y,Y")
BapuaHTa Ta
1 16y% —y'? — 4 2x%y' — y2(x+1)
—2y-sin x
2 Xy+y2_2y2yr 5 XyIZ_yZ/X
3 y2 +2nyl 6 y12 _yZ_exy
3AIAHUE 2.
HaiiTu 3xcTpemanb QyHkiuonaia | = f F(x, y(x), y'(x))dx,

Xo

YAOBJIETBOPSIOUIYI0O TPAHUYHBIM YCJIOBHAM Y(X,) = Y,, Y(X) =V;-

Ne BapuanTta F(X YY) Xo Yo Xy Y
1 2 3 4 5 6
1 Xy' + y’2 0 0 2 3
16y? —y'* +32xy 0 0 7l8 0
2 y’2+4yy’_4y2 716 0 ml3 1
y2+ Y% +2ye" 0 0 1 E
3 )(Zy’2 +12 y2 1 1 2 1
16y? —y'® —2y-sin 4x 0 0 718 0
3AJIAHHUE 3.
HajiTtu 3xcTpemab pyHKUMOHAIA
L= [F[x y(x), y'(x),2(x), 2'(x) Jdx,
YOBJIETBOPSIIOILYI0 TPAHUYHBIM YCJIOBHSIM
y(Xo) = Yo y(Xl) =Y Z(Xo) =2y, Z(X1) =1,.
No Ba-
p- FIX Y(X), Y'(x), 2(x), 2'(X)] | ve |z | x | vl z
aHTa
1 y’2+z’2+2yz 0 wl2 -1
2 yr2 _ Zr2 _ ZZ 0 2 3
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33X’y -8x°z+y'7' 0 0 0 2

y'z' +6xy +12x%z 0 0 0 1

5 y'z'—vyz

0 0 0 7l?2

HajiTu cemeiicTBO 3KcTpeMaJieil yHKIMOHAIA

| = [F % y(0), y'(9,2(x), 2/ () dx,

Ne FIx, y(x), y'(x), z(x), 2'(X)]
Bapuanta
1 y'? +10yz - 2"
2 y'? —7'% +18yz — ycos 2x
3 7% —y'? =277 +2y7-2yx*
4 y'?—10yz+2"* —2(y +2)-sin x
5 y'?+12'% +8yz—2ye*
3AJIAHME 4.
HajiTu ceMeiicTBO IKcTpeMaJsieil pyHKUMOHAIA
| = TRy, 00,y (0, Y ()i
No F
Bapuanta

1 y"? —4y"* +60xy +16Yy + xe ™

2 4y? —2xy +5y'? +y"?

3 y"? +4y"* +120xy + 64y + xe >

4 y"? +2y'? +0,5y% — xyy' + ye™

5 240 y _ wa

3AJJAHME 5.

HajiTu 3xcTpemans pynkuuonana | = fF[X, y(x), Y'(X),..., y(”)(x)]dx,

YAOBJIETBOPAIOIIYI0 TPAHUYHBIM YCJIOBUSIM:

y(XO) = yO’ y,(XO) = y(,)l"'i y(nil) (XO) = yO
y(Xl) =Y, y'(xl) = yl’,m’ y(n—l) (Xl) — yl(n—l)-

Ne
BapHu-
aHTa

I'pannunbIe ycnoBus

1 yr/2 _ 2y!2 + y2

y(0)=0, y'(0)=0, y(r)=0, y'(r)=1
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2 yrr2 + y/2 . ye3x

y©0)=y'(0)=0, y@®=0, y'@=1

3 y"? +9y'2 —2y(cos X +
+5sin x)

y0)=y'(0)=0, y(2r)=y(2r)=1

4 y"? —16y'? —2y-sin x

y(0)=y'(0)=0, y(z/4)=y'(z/4)=0

5 yr/2 _ y2 _ ZeZXy

y@) =y'(0)=y(#z/2)=0, y'(z/2)=1

3AJJAHUE 6.

Pemuth BapuanmoHHyI0 32/1a4y €0 CBOOOAHBIMYU KOHIIAMH

Aas pyHkuuonana | = TF[X, y(x), y'(x)]dx.

Xo

Ne F YpaBHEHHUs BEpTUKAIECH
BapHaHTa

1 y’2_4y2_5y.cosx x=0, x=x/6

2 y’2_4y2+2y.sin3x x=0, x=xl4

3 y'? —y?+4y.cos2x X=rl2, Xx=rm

4 y’2_16y2+2y.e_x x=0, x=x/8

5 4y2_y'2+8xy X=x16, x=xl/3

Pemiuth BapuanuoHHYI0 32/1a4y €0 CBOOOIHBIM KOHIIOM /Il QYHKIIMOHAJIA

| = [FIx, y(0, y'(]dx.

Ne F I'pannunoe YpaBHEHUE BEpTHKa-
BapHUaHTa yCIIOBUE M
6 y'’2 —4yy' +8yx® —4y? y(0)=0 X=
7 y'2 —e¥y' —4y? y(0) =1 X=
8 y'2 —4x*y'—8xy y(0)=0 x=1
9 y?—y?—2y-cosx y(0)=1 X=rxl4
10 y? —y'? +4y-sin 2x y(0)=1 X=7
3AJAHHUE 7.
Pemiuth BapuanuoHHyo 3aa4y ¢ NOJABMKHbIMHM IPAHULIAMM:
1). Haiftu kpaTyaiiiee paccTossHUE MEX1y Mapaboaoi U mpsIMO:
Ne BapuanTa YpaBHeHue napabosbl YpaBHeHHE NPIMON

1 y=x*+1

y=2x-4
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2 y=x"-1 y=-x-4
3 y=—x? y=3-X
4 y=2—x2 y=X+6
5 y=x>+2 y=xX

2). Haiitu kpartuaiiiiee paccTossHue MEXIy OKPY>KHOCTBIO H MPSMOM:

No Bapuanrta

YpaBHEHHE OKPYKHOCTH

YpaBHeHuE NPAMO

6 X>+y*=4 y=Xx+4
(x+1)F +y* =1 y=2-X

8 x> +y>=1 y=4-X

9 X*+y*=4 y=2x+8

3). HaliTu kparyaiiniee paccTossHAe OT TOYKH A 710 3a1aHHOU JTMHUHT

Ne BapuanTta

KOOpI[I/IHaTbI TOYKHN

ypaBHeHI/Ie JIMHUH

A(X, Y)
17 (-1, 3) y=1-3x
18 (-1,5) y?=x
19 (1,0 4x* +9y* =36
20 (2, 3) y=2x+1
21 (-1,2) (x-2)°+y? =4
3AJIAHUE 8.

PemmnTh BapuanMoHHYI0 32/1a4y HA YCJIOBHBIH IKCTpeMyM:

Haiitn skctpemans Qyskimonama | = fF[X, y(x), y'(x)]dx, YIOBJICTBOPSIONTYIO
Xo

TPaHUYHBIM yCIoBUAM Y(X,) = Y,, Y(X) = Y, ¥ uHTErpanbHoi cBsizu K = ?G[X, y(x), y'(x)]dx

Xo

No Bapuan- F X, X, Yo Y G K
Ta
1 y'? 0 Vs 0 0 y? 1
2 y'? 0 V4 0 1 y-sin x 0
3 y'? 0 wl2 0 wl2 y -Sin 2X V4
4 y-sin X 0 Vs 0 Ve y'? 3rl2
5 y'? 0 1 0 5 Xy 1
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3AJJAHHUE 9.

Pemuts meTonom byOHoBa 3a1auy 00 usrude 6aaku,
HCIOJb3Ysl MOJIHOE BADHALIMOHHOE YPABHEHHE M3ruda 0aakm:

[(Ey" ~q)dcs M8y [,-Qay 3 =0

rae Y(X), M(x), Q(X)— cooTBeTCTBEHHO MPOTUO, U3rKOAIOIINI MOMEHT U TIONIEPEYHAs CHJIa B
MIPOM3BOJIHLHOM IOTIEPEYHOM CeueHUU Oanku ¢ abcruccoii X; El —u3rubHas sxecTKoCTh Oankw,
q(X) — momepeuHas pacrpe/e/icHHas Harpy3Ka, paBHast

o(X) npu 0<x<l/4,
q(x)=<3¢,(xX) npu 1/14<x<1/2,
o, (X) npu 1/2<x<I.

Boipaxkenus s Gynkunit ¢, (X), @,(X), @,(X) yxasansl B Tabnuue:

Ne I'pannnbre @ (X) @,(X) @5(X)
BapuaHTa YcnoBus
1 qo 2q0 qo(l_X/I)
2 y(0)=y"(0)=0, 0 qu/I do
I — 14 —
3 yh=y"(1)=0 ax/] o 0
4 do do(1—x/1) 0
5 0 g, X—x/1) 24,
3AJIAHME 10.

Pemuts MmeTonom PuTna B IBy4IeHHOM NPUOIMKeHUH 3a1a4y 00 u3rude 0aaKu, HCIOJIb-
3ysl BbIpasKeHHe JJISl MIOJIHOM MOTeHIUAIbHON IHepruu 0aJKu npu uzruoe:

L(El
9=] (— y"’ —qyjdx,
o\ 2
rne El - mzruGHas sxectkocTh Oanku, Y(X) - mporu0 B MPOU3BOIBLHOM IIONEPEYHOM CEYECHUH

Oanku ¢ abcuuccoi X, ((X) - momepedHas pacrnpeieicHHas Harpy3ka, ompejaeasiemMas B COOT-
BETCTBUM C TAOJIMIEH U3 3agaung 9.

Kpurepuu ouenkmu:

- OLIEHKA «3a4TE€HO» BBICTABIIACTCS CTYACHTY, €CIIM OH PETYISPHO B TEUEHUE Ce-
MeCTpa MPEICTaBIUI PEIICHUs 3a[ay, BBITOJHWI MOJHOCTBIO BCE 3aJaHUs U HX
3aIMTHII, OTBETUB HA BOMPOCHI MPETO1aBaTENS;

- OLICHKA «HE 3a4TEHO» BBICTABIIACTCS CTYIEHTY, €CJIM OH HEPETYJISIPHO B TCUCHUE
ceMecTpa INPEACTaBIBUI PEUICHUs 3a4a4, BBIOJIHUI 3aJaHKUs HE NOJHOCTBIO WIIU
BOOOIIIE HE MPEACTaBIIsI pabOThl Ha MPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOU-
HOCTH B OTBETAX HA BOIPOCHI IPETIO1aBATENS.
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