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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K 0CHOBHBIM HeJsiM OCBOCHMS AUCHUILIMHBI «OCHOBBI BapHAIMOHHOTO HC-
YUCJIEHUSD CIEAYET OTHECTH:

- BOCIIUTAHKE Y CTYJIEHTOB 00IIIell MaTEMaTUYECKON KyJIbTYPHI;

- IpUOOpETEHNE CTYICHTAMH IIUPOKOro Kpyra MaTeMaTHYeCKUX 3HaAHUH, yme-
HUM U HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJECHTOB K MHAYKTUBHOMY U JI€IYKTUBHOMY MbIII-
JICHUIO Hapsy C Pa3BUTHEM MAaTEMaTUYECKON MHTYULINH;

- YMEHHE CTY/JICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO M3YUYECHHS y4eO-
HOM M HAy4YHOW JIMTEPATYpPHI, COAEPKAILEN MAaTEMaTUYECKUE CBENCHUSA M PE3ysbTa-
ThI;

- - (hopmupoBaHmEe y CTyneHTa TpeOyeMoro Habopa KOMIETCHIINM, COOTBET-
CTBYIOILIMX €r0 HAMPaBJICHUIO OJTOTOBKU M O0ECIEUNBAIOIINX €r0 KOHKYPEHTOCIO-
COOHOCTb Ha PbIHKE TPY/a.

K 0CHOBHBIM 3aa4aM OCBOCHMS JUCHUILIMHBI «OCHOBBI BApMALIMOHHOTO HC-
YUCJICHUS CIEAYET OTHECTH:

- OCBOEHHUE CTYyJICHTAaMH OCHOBHBIX MOHSATUH, METOJO0B, (HOPMUPYIOIIUX 00-
IIYI0 MaTeMaTUYECKYI0 MOATOTOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOTO PELIEHUs BaX-
HBIX JUISl PAKTUYECKUX NPUIIOKEHUN 3a1a4 ONTUMHU3ALINH;

- MOATOTOBKY CTYJEHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBAIU(PUKALIUOH-
HOH XapaKTEepHUCTHKOW OakanaBpa MO HANpPABICHHUIO, B TOM 4ucie (pOpMUpOBAHHE
YMEHUH HMCHOJIb30BaTh OCBOEHHBIE MATEMATHYECKHME METOJbl B MPO(eCcCCHOHATBHON
NEeSATENBHOCTH.

2. Mecto nucuuiuinabl B ctpykrype OOII cnenuaautera

HucrunmHa «OCHOBBI BapUAIIMOHHOTO HWCYHUCIICHHS» OTHOCUTCS K JIMCIIH-
IJIMHAM 4YacTd, GOpMHUPYEMOM y4acTHHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUN 00pa3o-
BarenpHOTO Onoka bl. Ee m3yuenue Oazupyercs Ha auciuruimae «MaTemaTukay.
JucruninHa obecrednBaeT U3y4eHue TUCIUILINH:

- pusuka;

- TeOpeTHUeCKasi MEXaHHUKa.

- CONPOTHBJICHNE MaTEPUATIOB;

- IPUKJIaJIHAsl TEOpUs KOJIeOaHUM;

- CTPOUTEINIbHASI MEXaHWKa MaIllHH,

- METOJI KOHEYHBIX JIEMEHTOB,

- MEXaHHUKa KOMIIO3UITMOHHBIX MAaTECPHAJIOB;
- CTaTUCTUYECKAsI MCXaHHKA.

- ONITUMAJILHOE MPOEKTUPOBAHUE;

- TEOpHS YIIPYTOCTH;

- TEOpHS TUIACTUYHOCTH,

- TeOpUs MOJI3YUECTH;

- OCHOBBI (PU3UKH MPOYHOCTH U MEXAaHUKA Pa3pyIICHHUS,;
- TMHAMUKa MalllWH;



- BBIYUCJIUTEIbHASI MEXaHHKA.
B oucyunnunax no evibopy cmyoenma:

- YpaBHEHUSI MaTeMaTU4eCcKon (pU3uKu;
- YCTOMYHUBOCTh MEXAHUYECKUX CUCTEM;
- YCTOMUYUBOCTD ehOPMUPYEMBIX CUCTEM;

- YHUCJICHHBIC MCTOBI,

- OJICMCHTBI MATEMATHYCCKOT'O MOACTINPOBAHUA (i)I/ISI/I‘{CCKI/IX IIponccCoB.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YJNbTAaTOB oﬁyqunﬂ o IMCIOMIIJIMHE,
COOTHECCHHBIC C IUIAaHUPYEMBbIMHU pe3yjabTaTaMU O0CBOCHUA Oﬁpa3OBaTeJIbHOﬁ

NPOrpamMMmblI

B pesynbpTate ocBOEHUS MTUCHUIUIMHBI y 00Oydaromuxcs (GOpMHUPYIOTCS CIEAYIOIIIe
KOMITETCHIIMM U JIOJDKHBI ObITh JOCTUTHYTHI CJIEIYIONIUE PE3yJIbTaThl O0yUYEeHUS Kak
sTan GOpMHUPOBAHUS COOTBETCTBYIOIINX KOMITETCHIIHIA:

KOMIIETCHIIMHU

Kon B pesyabTare ocBOCHUs

o0pa3oBaTeIbHOM MPO-

rpaMMbl 00y4aromucs
H0JI2KeH 00J1a/1aTh

IlepedyeHb IUIAHMPYEMBIX pe3yJibTa-
TOB
00y4eHHS 10 TUCHHUILTHHE

VK-1 CnocobGeH  OCyIIeCTBISATh

KPUTHYECKUW aHaJIu3 IIpo-
OJIEMHBIX CUTYallMil Ha OC-
HOBE CHCTEMHOTI'0 II0JIX0/1a,
BbIpa0aThIBaTh CTPATETUIO

NEeUCTBUU

3HATD:

® AKTyaJIbHBIE MMPOOJIEMBI COBPEMEHHO-
ro Hay4HOTO U TEXHUYECKOTO pa3BU-
Tus, Quiocodckre mpodIeMbl camo-
Pa3BUTHS W CaMOpEaIM3alliy Yeso-
Beka B 00JJaCTH MaTEMaTUKH M TeX-
HUYECKUX HAYK

yMeTh:

® a0CTPAKTHO MBICIUTh, 0000IIATH,
CHUCTEMATU3UPOBATh W aHAIU3HUPO-
BaTh MOJIYYEHHYIO HH(OPMAIUIO

BJIA/1€Th:

® Ha OCHOBE OCBOCHHUS OCHOBHBIX IIO-
JIO’KEHU, 3aKOHOB U METOJIOB Mate-
MAaTUKH  BJIAJIETh CIOCOOHOCTHIO K
a0CTpaKTHOMY MBIIIUICHHUIO, aHAJN3Y,
CUHTE3y UHGOpMALIMH

4. CTpyKTYypa U coAepKaHue TUCHHUIINHBI

OO6m1ast TpyJ0€MKOCTh JUCHMIUIMHBI COCTABIsACT 4 3a4eTHBIC CAUHUIBI, T.€. /2
aKkaJeMUYeCKHX 4aca (U3 HuX 36 4acoB — CaMOCTOsITEbHAs padoTa CTYJEHTOB).

HMucunminHa «OCHOBBI BapHAIlMOHHOTO HCUWCICHHS) M3Y4aeTCs Ha BTOPOM
Kypce B yeTBepToM cemecTpe. [Ipu aTom Ha nekmuu Beinensercs 1 yac B Heaenmto (18




4yacoB), Ha MpakTuyeckue 3ausaTus — 1 yac B Hexgemo (18 gacoB), hopma KoHTpOINIA -
3ayer.

CrpykTypa U coaepkaHue IUCUUIUIMHBI «OCHOBBI BapHallMOHHOTO HMCYHCIIE-
HUS»» TI0 CPOKAM U BUJaM paboTel oTpaxeHsl B [Tpunoxennn 1.

Conep:xanue pa3esioB QM CIUILIHHBI
BBenenue
[Ipenmer, 3a1auu U coJiepKaHue AUCHUIIIMHBI. OCHOBHBIE ATallbl Pa3BUTHUS JUCIIU-
muHbl. CTpyKTypa Kypca, €ro MECTO W POJib B MOJTOTOBKE CIEIHAIKNCTA, CBS3h C
OPYTUMU JTACHUTUIAHAMHA.

Pa3nen 1. OCHOBHBIE MOHATHS BAPUALMOHHOTO HcYUC/IeHus1. DyHKIIMOHAI, 3aBU-
csAmMiA 0T QYHKIIUU OJAHON MepeMeHHOMN, Bapuanus GyHKIUN (aprymMeHTa QyHKIHO-
Haja). [lepecTaHOBOYHOCTH orepaiuii BapbupoBanus u qudepeHurpoBaHusi, Bapb-
MpOBaHUS U UHTErpupoBanus. HenpepbIBHBIN U TuHEHHBIN QyHKImoHan. Bapuanus
dbyHKIMOHANMA. DKCTpeMyM (DyHKIIMOHAA: aOCOMIOTHBIA M OTHOCUTEIbHBIN (JIOKaIb-
HbIi1). OCHOBHAs JieMMa BapHUallMOHHOTO HcuMclieHus. Heobxoaumoe ycinoBue 3Kc-
Tpemyma. BapuanmonHas 3ajiaua ¢ HETIOJABUKHBIMU TpaHullaMu (TIpOCTEHIIIas Bapua-
IIMOHHAs 3a/laya). YpaBHeHHe Disiepa. YacTHbIe cilydyau MHTETPUPYEMOCTH ypaBHe-
HUsg OWnepa. 3agayn 0 OpaxUCTOXPOHE M O HAWMEHBIIEH IJIOMAI TMOBEPXHOCTU
BpAIlCHUS.

Pa3znen 2. O6001menusi mpocreiimeii BapuanuoHHoi 3agaun. OyHKIIMOHAIBI, 3a-
BUCSIIIAE OT HECKOJbKUX (PYHKIUN OJHOUN mepeMeHHOl. DyHKIUOHAIBI C TPOU3BO-
HBIMM BBICIIMX MOPSIAKOB. YpaBHeHue Oiniepa—Ilyaccona. OyHKIIMOHATBI, 3aBUCS-
e oT (yHKIMH HECKOJbKUX MEPEMEHHBIX. YpaBHEeHHE Ditnepa—OcCTporpaackoro.
Bapuanuonnas 3agada co cBOOOJAHBIMU KOHIIaMU. BapuanuonHas 3agada ¢ MoJgBUX-
HBIMU KOHIIAMHU. Y CJIOBUSI TPAHCBEPCAIBHOCTH.

Pasznen 3. BapuanmoHnble 321a44 HA YCJOBHBIN IKCTpeMyM. 3a/ladyu Ha YCJIOB-
HBIA 3KCTPEMYM C KOHEUYHBIMM M MHTETPAJIbHBIMU CBA3AMU. M3omepumerpuueckas
3a7aya.

Paznen 4. Illpsimbie Bapuanuonubie MeToabl. Meton Putna (Penes—Putia). Meron
by6noBa—I"anépkuna. Maes merona KOHEUHBIX 3JeMeHTOB. [IpumeHeHnue Bapuaiu-
OHHBIX METOJIOB K 3ajaue 00 U3rude CTePIKHSI.

5. O0pa3oBare/ibHbIE TEXHOJOTUHU, IPUMEHsSIeMbIe IPU OCBOCHHH TUCHMUILIMHBI

Meronuka mpenomaBaHus TUCHUTIIMHBI «OCHOBBI BapHAIMOHHOTO HCYHCIIC-
HUS» W peaNn3aliis KOMIICTCHTHOCTHOTO IMOJX0/1a B U3JIOKCHUH M BOCIPHATHH Ma-
Tepuana MpeayCMaTPUBAIOT MCIOJIb30BAHKUE CICAYIOIMNX AKTUBHBIX M HMHTCPAKTHB-
HBIX (OpM MPOBEACHUS TPYNIOBBIX, UHIWBUAYAIHHBIX, ayIUTOPHBIX 3aHSITHI B CO-
YeTaHUU C BHEAYTUTOPHON paboOTOH ¢ 1enbi0 (hOpMUPOBAHMS U pa3BUTHS TTpodeccu-
OHAJIbHBIX HABBIKOB O0YYAFOIIINXCS

— 3allliTa U WHIWBUIYAIBHOE OOCYXKIEHUE BBHITIOJIHAEMBIX ITAOB PaCcUETHO-
rpadudeckux pador;

- TIPUBJICYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIbTHPOBAHUIO OTCTAOIIINX.



— MOJATOTOBKA, MPEACTaBICHUE U 00CYXJIEHUE Mpe3eHTAINi Ha CEeMHUHAPCKUX
3aHATHUSX;

— OpraHu3alys U MPOBEICHUE TEKYLIETO KOHTPOJIS 3HAHUN CTYJIEHTOB B (popme
0JIaHKOBOT'O TECTUPOBAHUS;

— IPOBEJEHUE MHTEPAKTUBHBIX 3aHATHI O Mpoleaype MOATOTOBKH K MHTEp-
HET-TeCTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— UCHOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYILIEro KOHTPOJIs B opMe ayau-
TOPHOTO M BHEAYAUTOPHOT'O UHTEPHET-TECTUPOBAHMS,;

UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MAaTEMAaTHUKE C YYETOM PE3yJib-
TATOB BBIMIOJIHEHHUSI CAMOCTOSITENIbHBIX PadoT.

VY aenbHBIM BEC 3aHATUHN, TPOBOJAMMBIX B MHTEPAKTUBHBIX (OopMax, OMpe/eicH
IJIABHOM 1eNbI0 00pa30BaTeNIbHOM MpOTrpaMMBbl, OCOOEHHOCTBIO KOHTHHIEHTa 00Yy-
YAIOMIMXCS U COACpX)aHUEeM AMCUUIUIMHBI «BbIcmas maTtemarnka» ¥ B LIETIOM IO
aucuuminHe coctaisieT 30% ayAUTOPHBIX 3aHATUNA. 3aHATHA JIEKIIMOHHOTO  THIIA
coctaBisitoT 50 % oT oObemMa ayTMTOPHBIX 3aHSATHH.

6. OueHouHble cpeACTBA AJISl TEKYLIEr0o KOHTPOJISl yCIIeBaeMOCTH, IIPOMEKYTOY-
HOHM ATTeCTAMM MO0 MTOraM OCBOCHHUSl JUCHMILUIMHBI U y4eOHO-METOAMYECKOoe
of0ecrmevyeHne CaMOCTOATEILHON PadoThI CTY/ICHTOB

B npouecce 00yueHus: UCTIONB3YIOTCA CIEAYIONIME OLEHOYHbIE (DOPMBI Camo-
CTOSITEJIBHOM pabOThI CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEr0 KOHTPOJS yCIeBa-
€MOCTH U ITPOMEKYTOUHBIX aTTECTALIAN:

- ABe pacyeTHO-rpaguyecKue padoThl.
- IB€ CAMOCTOATEIbHBIX (KOHTPOJIbHBIX) PA00THI B Ay IUTOPHH.

PacueTrHo-rpaduyeckass padora Ne 1. DyHKUMOHANBI, 3aBHCSAIINE OT
(GyHKIUM 0HON MEpEeMEHHOM.
Kpatkoe copepxanue u 3Tanbl pacueTHO-Tpaduueckoi paboThI:
ompeseneHre Bapualuu (DYHKIMOHANA; HAaXOXKJICHHUE DKCTpeMalld (PYHKIMOHAJIA;
HaXOXJIEHUE dKCTpeMan (PYHKIIMOHAJIA, YOBICTBOPSIONICH IPAHUYHBIM YCIOBUSIM;
BapuallMOHHAs 3aj7la4a CO CBOOOJHBIMU KOHIIAMH; BapHallMOHHAs 3ajlada Ha YCIIOB-
HBIN SKCTPEMYM.

PacuérHo-rpadpuyeckass padora Ne2. (MDYHKUMOHAJIBI C MPOU3IBOAHBIMHU
BbICHIUX MOPSIKOB.
Kpatkoe coaepxanue u 3Tanbl pacueTHO-Tpaduueckon paboThI:
HaXOXJEHUE CeMeilcTBa J3KcTpeMasied (YHKUHMOHANA; HAaXO0XJEHUE HKCTpeMalu
(GyHKLIMOHANA, COAEPKAIIETO MPOU3BOIHBIE BHICHIUX MOPSIIKOB, YIOBJIETBOPSIOIICH
TPAaHUYHBIM YCIIOBUSAM; 3aJa4a CO CBOOOJHBIMH KOHIIAMH, 3a/iadyd C TOIBUKHBIMU
rpaHuIaMU, 3a/1a4a Ha YCJIOBHBIM 3KCTpEMyM, pellieHue 3a7aunu 00 U3rude CTep KHs
Meroaamu byonoBa - ["anepkuna u Putia.



OueHOYHbIE CpENICTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opMme OJAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOECHHS 00yJarOITUMHUCS Pa3/eoB JUCIUILINHGI, TpueM PT'P.

OO6pa3ipl TeCTOBBIX 3ajaHuid, 3ajanuii PI'P, KOHTpOJbHBIX BONPOCOB W 3aja-
HUU JIJIS1 IPOBEJICHUS TEKYIIEr0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJICTOB IIPUBE/ICHBI B
[Tpunoxxenun 2.

6.1. (I)OHII OICHOYHBIX CPEeACTB AJisd IPOBECIACHUA l'lpOMe)KyTO‘IH()ﬁ
aTreCcralnu oﬁyqamumxca no ITMCIIMIIJIMHE «OcHOBBI

BapualMOHHOI0 HCYUCJICHHUA»

6.1.1. IlepedyeHb KOMIETCHIIMM ¢ YKa3aHUEM ITANOB MX (POPMUPOBAHUS B IIPOIIECCE
OCBOEHUS 00pa30BaTEIBHON MPOTPAMMBI.

B PE3YIbTATC OCBOCHUA JUCHUIIJINHBI (bOpMI/Ipy}OTCH CICAYIOIHNEC KOMIICTCHIINHN

Kopg B pe3yabTarte ocBoeHHs 00pa30BaTebHOI NMPOrpaMMbI 00y-
KomMnerenuun YJalINHACcA J0JIKeH 00,1a1aTh
VYK-1 CnocobeH OoCylIeCTBIATh KPUTHUECKUI aHAIU3 MPOOJIEMHBIX CH-

Tyalluii Ha OCHOBE CHUCTEMHOIr0 MOJAXO0Ja, BbIpabaThiBaTh CTpaTe-
THIO JEeUCTBUHI

B nportecce ocBoeHus 00pa3oBaTeIbHONW MPOTPaMMBI TAHHBIE KOMITCTCHIIUH, B
TOM YHCJIE€ UX OTAEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOATATHO B XOJE OCBOCHHUS
OOyJarOIMMUCS JUCITUIUITMHBI B COOTBETCTBUU C yU4E€OHBIM TUIAHOM U KaJIeHIapHBIM
rpadgukomM yueOHOTOo mporiecca.

6.1.2. Onucanue noka3areJsieil 1 KpUTEpHeEB OLlEHMBAHUS KOMIIETEHUMH,
(hopMHpPYyeMBIX [0 HTOTaM OCBOEHHS JNUCHUILIUHBI, ONMCAHUE KA
OlleHUBAHMS

[Toka3zaTenem OLEHUBAHUS KOMIETEHIIMN Ha Pa3aM4HbIX 3Tanax ux (GopMHUpo-
BaHMS SBJIAETCS JOCTHKEHUE 00YUYaIOIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB O0yUEHHUS
10 AUCUUILIHE.

YK -1 CnocofeH ocymecTBIATh KPUTHYECKUH aHAJM3 NMPOOJEMHBIX CUTYallMii HA OCHOBE CHMCTEMHOIO
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€  3HAaHUI KOH- | IOIYCKAIOTCS OIIMO- | KOHTPOJIUPYEMBIX JVCLUUTUIAHBL,
TEXHHYECKOTO | TPOJIUPYEMBIX paslie- | KU, IPOSBISETCSA HE- | pa3zieinoB IMCIH- | JIOTUYHO U apry-
pa3BuTHs, (H- | JOB MATEMATHKH: JOCTaTOYHOE, TI0- IUTMHBI, OTBEYAET HA | MEHTHPOBAHHO OT-
aocogckue HE CIIOCOOEH apryMeH- | BEpXHOCTHOE 3HaHHE | BCE BOIPOCHL, B TOM | BeyaeT Ha BCE BO-
npoOJaemMbl  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 MOTPEHI- | TEOPETUYECKOI
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: IPUMEHSATh | 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 3a1a4 Mo- | OCBOEHBI, HO JIONTYC- | TUYECKUX 3a]1aY.
OTCYTCTBYIOT, HETIpa- | TYT COAEPIKATHCS 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 BIIQJICeT Ba- | TIOJTHOM 0O0beMe

OCBOEHHS OC-
HOBHBIX IT10JIO-
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 METOIaMH 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-
IaMH, 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 TTOTyICHHBIC
HABBIKU B CUTYaIlH-
SIX TIOBBIIICHHOMN
CJIOKHOCTH.




[ITkana oneHMBaHUS PE3yIbTATOB MPOMEKYTOUHOU ATTECTALIMU U €€ ONUCAHHUE!

dopmMa IPOMEKYTOYHOM ATTECTALUM: 324eT.

[IpomexxyTouHas aTTecTalusi oOy4aromuxcsi B (opMe 3adeTra IPOBOJUTCS IO
pe3yibTaTaM BBINOJIHEHUS! BCEX BHIOB y4eOHOM pabOThI, MPEeIyCMOTPEHHBIX yueo-
HBIM IJIAHOM 10 JAaHHOM JUCLMILIMHE, TPU 3TOM YUUTBHIBAIOTCS PE3yJIbTAThl TEKYLIE-
ro KOHTPOJIS YCIIEBAeMOCTH B TeueHHe cemecTpa. OleHKa CTENEeHU JOCTHKEHUS 00Y-
YaIOUUMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOy4Y€HHS MO JUCIUIUIMHE MPOBOJIUTCA
MPENOIABATENIEM, BEIYIIMM 3aHITUS 110 TUCHUILNIMHE METOJOM SKCIIEPTHOU OLICHKH.
ITo uToram npoMeKyTOUHOM aTTECTAMKU MO AUCHHUIUIMHE BBICTABISETCS OLEHKA «3a-
YTEHO» WJIA «HE 3aYTECHOY.

Hlkagaa
OLICHUBAHUSA

Onucanune

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

He BbInosiHEHBI 00M13aTeJIbHbIE YCJIOBHS NMOATOTOBKH CTY/I€H-
TAa K HNPOMEKYTOYHOH aTTeCTAlMHU, 1pedycCMOmpeHHble Npo-
epammou oucyunaunsl, NIV cTyneHT N1eMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE 3HAHWUW, YMEHUH, HABBIKOB MPUBEJAECHHBIM B Ta0-
He 3auteHo | nuuax nokasartese, JOMyCKalTCs 3HaYUTENbHbIE OIIUOKHU, Mpo-
ABJIIETCSI OTCYTCTBUE 3HAHUW, YMEHUM, HAaBBIKOB IO psALy MOKa-
3aresyied, CTyIeHT MCHBITHIBAET 3HAUYMTEBHBIE 3aTPYIHEHUS TIPU
OIEpUPOBAHUM 3HAHUSAMHU M YMEHMSIMU IPHU UX NEPEHOCE HA HO-
BBIE CUTYAIIHH.

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

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHre JUCHUIINHbI
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 mocobue st By30B / E. B. Hosak, T. B. Ps3anoBa, . 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.
Ilomes3nble 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 Y4€OHO-METOINYECKHE MaTepUalibl, MPEICTaB-
JICHHbICE Ha CcalTe »JJIEeKTPOHHO-OMOIMoTeuHoi cucteMmbl MW3matensctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTs! 110 BeICIIEH 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 IPOTHUBOIIOKAPHBIM IIPABUJIAM M HOpMaM.

J1ist mpoBesieHUs1 yueOHBIX 3aHITHI UCTIOIb3YIOTCS

- JIEKIIMOHHBIE ayJUTOPUH U ayAUTOPUH JJIS IPOBENCHUS PAKTUYECKUX 3aHATUH, B
TOM YUCJI€, OCHAILEHHbIE MYJIbTUMEIUMHBIM 000PYIOBAHUEM JI IIPOBEJICHUS ay -
TOPHBIX 3aHATUN (ITPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 17151 paboThI CO CIEUUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIEYEHUEM BO BpEMS UH-
TEPAKTUBHBIX MPAKTHUECKUX 3aHSITHUN MMEIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCH-
TeTa.

9. MeToauueckue PECKOMEHIANUNA NI CaMOCTOSITEJIbHOM paﬁﬂTbl CTYACHTOB

Hapsiny ¢ 3agagamu uccie1oBaHus SKCTPeMyMOB (DYHKITUIH Ha MMPAKTUKE YacTO
BO3HHMKAET HEOOXOJUMOCTh OTHICKAHUS MaKCHUMAJIbHBIX M MHUHUMAIbHBIX 3HAUCHHM


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.

BapuannonHoe HCUUCIEHHE M SBJSIETCS pa3lesioM MaTeMaTHKH, MOCBSIICH-
HBIM HCCJIEIOBAaHUIO METOOB OTHICKAHUS YKCTPEMYMOB (DYHKIIMOHAJIOB, 3aBUCSIINX
OT OJTHOW WJIM HECKOJIBKUX (PYHKLUH, IIPU Pa3HOTO POJIa OTPAHNYCHHUSAX, HATaraeMbIX
Ha ATH (QYHKIUH.

B HacTosiee Bpemsi BapUalliOHHBIE METObl OUYEHb IUPOKO MPUMEHSIOTCS B
MEXaHUKe U (pu3uKe.

[Tonsitue ¢yHKIMOHANA sABIAETCA OOOOUICHHMEM MOHATHS (DYHKUIMU: €clu
byHKIUA 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 mpocieauTh U3MEHEHHE (YHKIMOHAJNA NpPU H3MEHEHUM apryMeHTa
BBOJIUTCSI, IPEK/IE BCETO, IOHATHE Bapuallii (PYHKIMH - apTyMeHTa (PyHKIIMOHAJA.

BappupoBanue aprymenTa ¢yHKIMOHajga O3HA4aeT Mepexoj] OT OAHOM (PyHK-
UM U3 KJ1acca JOMYCTUMBIX JJi TaHHOTO (DyHKI[MOHAJA K IPyroi 0€CKOHEYHO OJIn3-
KOM e¥l (yHKIIMH HpU TOM K€ 3HAaUeHUU X .

B sTom cocTouT oTiiMuMEe BapbupoBaHUS OT AU(GEepeHUUpOBaHUS (PYHKIUH,
KOTOpPOE, KaK U3BECTHO, SIBJISIETCA MEPOU U3MEHEHUSI OJJHOW U TOW ke (PYHKUUU Npu
W3MEHEHNUH HE3aBUCUMOM MMEPEMEHHON X.

BapbeupoBanue aprymenTa (pyHKIMOHANIA ¢y aHAJIOTMYHO NPHUPALICHUIO HE3a-

BHUCHMOM MEPEMEHHON AX MPH UCCIEA0BAHUU SKCTPEMYMOB (PYHKIIUM.

BappupoBanue aprymeHTa (pyHKIMOHa1a — 3TO HOBas MaTeMaTHYecKasl orepa-
111, IEPECTAHOBOYHAS C ONepalusIMu U PepeHIIupOBAHNS U HHTETPUPOBAHHUS .

AHanoruyHo, Bapuanus (pyHKIIMOHANA UTPAET Ty K€ POJIb MPU MCCIIETOBAHUU
(GyHKUHMOHAOB, YTO nuddeperman GyHKUUA Opyu UccieoBaHnn pyHKuuid. Bapua-
1Y (pyHKIIMOHAJA — 3TO IJaBHAs JUHEHHAs 4acTh NpUpanieHus: GyHKIHOHAA.

[Ipu ucciaenoBaHUM JIOKAIBHOIO 3KCTpeMyMa (yHKLIHMOHAJA BBISICHAETCS, 4TO
HEO0OXOMMOE YCIIOBUE IKCTpeMyMa (PYHKI[MOHAJIa COCTOMT B PABEHCTBE HYJIO €ro
Bapuauu ol =0. 31ech omsiATh MPOSABIISETCS aHAJIOTUS C HUCCIEA0BAHUEM IKCTPEMY-
MOB (yHKIUH. [leficTBUTENHHO, HEOOXOIMMOE YCJIOBHE IKCTpeMyMma (DYHKIIMU B
JTAHHOW TOYKE COCTOWT B PABEHCTBE HYJIIO MPOU3BOAHOW (PYHKIIMU B ITOH TOUKE:
y'(%) =0.

HeoOxoaumo 00s13aTelbHO OCMBICIUTDh M 3HATh MMOCTAHOBKY U PEIICHUE IMPO-
CTEWIlEN BapUallMOHHOM 3a/1a4M — 3aJ1a4yd C HEINOJBWXHBIMU I'DaHULIAMU, PEIICHUE
KOTOpPOM CBOJMTCS K PEIICHUIO KPaeBOM 3a/1auu JJisi HeIMHEWHOTro AuddepeHunanb-
HOTO YpaBHEHUs BTOPOTO MOpsiKa — ypaBHEHUs Dilnepa, urparomiero GyHaameH-
TaJIbHYIO POJIb B BAPUALIMOHHOM HMCUYUCIICHHH.

Bropas dacth Kypca cBs3aHa C pa3HOro pojaa 000OIIEHUsIMU MPOCTEHIIel Ba-
PUALMOHHON 3a7a4uu. JTO 3aJ]a4l OTBHICKaHHUSI SKCTPEMYMOB (DYHKIIMOHAJIOB, COAEP-
KAIIMX HECKOJbKO (PYHKIMI, (YHKIIMOHAIOB, 3aBUCALIUX OT MPOU3BOJAHBIX BBICIIETO
nopsaKa, PYHKIIMOHAIOB, 3aBUCALINX OT (DYHKIUN HECKOJIbKUX HE3aBHUCHUMBIX IEpe-
MEHHBIX, a TaK)K€ BapHallMOHHAs 33/1a4a CO CBOOOJHBIMU KOHIIAMH U BapUallMOHHAS
3a/1a4y € MOABUKHBIMHU I'PAaHULIAMU.
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Hano yeTko mpeAcTaBiATh OOIIHOCTh M pa3iuuMs B TOCTAHOBKAaxX 3ajad,
yMETh COCTaBJISATh ypaBHEeHUs1 Diinepa — [lyaccona, Ditnepa — Octporpaackoro. Pe-
HIEHUE ATUX YPABHEHUM W, KOHEYHO, YpaBHEHHUs OWJEpa MPHU COOTBETCTBYIOLIUX
KpPaeBbIX YCIOBUSAX TPEOYET OT CTyJIEHTa YMEHU pemath nuddepeHiaibabie ypas-
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 33JaHHBIM KPUBBIM
Y DKCTPEMAJIM B TPAHUYHBIX TOUKAX IKCTPEMAIIH.

BaxkxHpIMU 171 IPUIIOKEHUHN SIBIISIOTCA BapUAIIMOHHBIC 3aJla4ll HA YCJIOBHBIM
AKCTPEMYM - 3a/1a4H, B KOTOPBIX TpeOyeTcs HAWTH dKCTpeMyM (yHKIIMOHANa, Orpe-
JICJIEHHOTO Ha KJIacce TOMYCTUMBIX (DYHKIIMM, Ha KOTOpbIE, KpOME TPAHUYHBIX YCIIO-
BUIi, HAJIO)KEHBI HEKOTOPBIE JIOIMOJIHUTENbHbBIE yCIOBUS (CBs3H). CilenyeTr mpu 3ToM
OCBOUTbH TEXHUKY MPUMEHEHUS METO/Ia HEOTIPEEIEHHBIX MHOXUTENEH Jlarpanika.

Bo MHOTHX ciiy4asx 3aja4y HHTErpupoBaHus qudGepeHnanbHOro ypaBHEHHUS
P COOTBETCTBYIOIINX KPAEBBIX YCIOBHUSIX MOYKHO 3aMEHUTHh PABHOCUJIBHOM Bapua-
LIMOHHOM 3ajauell OThICKaHUS (PYHKLUMH, COOOLIAIOUIEH 3KCTpeMalbHOE 3HAYEHHE
HEKOTOpPOMY (YHKIIMOHAITTY.

Hampumep, npu 0OBIYHBIX KPAeBbIX YCIOBHUSIX MOKHO CBECTH MHTEIPUPOBAHUE
YPaBHEHHI CTaTUYECKOW TEOPUHU YIPYTrOCTU K OTHICKAHWIO MUHHMYMa MOTEHIHAIb-
HOU sHepruu aedopmaluu.

BapuanuonHnsie 3aaun J0MYCKAaOT UX IPSIMOE pPEUIEHUE, TO €CTh TPUOINKEH-
HOE PEIICHHE, CBOJAIIEE UCXOAHbIE YPAaBHEHUS HEMOCPEACTBEHHO K KOHEYHBIM CH-
CTeMaM alreOpanvecKux ypaBHEHUM. Takue MeToabl U Ha3bIBAIOTCA MpsMbIMH. MX
MPUMEHEHHUE CBSI3aHO C MCIOJIb30BAHUEM OOLIMX BapUALMOHHBIX MPHUHIIUIIOB MeXa-
HUKU. B 3amayax mMexaHuku eopMupyeMoro TBEPAOIo Tejla MpsIMble METOJbI pe-
IIeHUs1 0a3UPYIOTCS HA anMpOKCUMAIK Ae(OPMUPOBAHHOTO WJIM HAMPSXKEHHOTO CO-
CTOSIHUSL.

HaubGonee yHuBEpCaTbHBIMU U PACIPOCTPAHCHHBIMU NPSIMBIMH METOJIAMHU
MPUOJIMKEHHOTO PEIICHUs] OCHOBHOM 3a7jaul BapHAIIMOHHOTO UCUYUCIICHUS — 3a]auu
OTBICKAHHS dKCTpeMyMa (PYHKITMOHAJIOB SABJsItOTCS MeToa Putiia u meton byOonoBa —
["anepkuna. CTyaeHTY cienyeT 00s3aTeabHO pa3o0paThCsl B MPUMEHEHUN 3TUX METO-
JIOB K PEIIEHUI0 3a/ladyd M3 pacueTHO — Trpaduueckoil paboTel 00 U3rude CTEp>KHS
MIPU Pa3IMYHbIX TPAHUYHBIX YCIOBUSIX, TaK KaKk OHM U ceiyac (cmyctsa 6oxee 100 ner
MOCJIE UX MOSIBJICHUS) SIBJSIOTCS BECbMa PACIPOCTPAHEHHBIMU «Pa0OUYMMU» METO/a-
MU MEXAHUKH.

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

10. Meroauveckue peKOMEHIAUM ISl PENoIaBaTe/is

[Ipexne Bcero, crieayer oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO MpaKTUYe-
CKHM BECh U3y4aeMblii UIMU MATE€PUAIL SIBJISIETCS 11 HUX HOBBIM, HE M3y4YaBLIUMCS HU
B IIPOrpaMMe€ CPEIHEW IIKOJIbI, HU B KJIACCHUYECKHUX Pa3/esiaX BBICIICH MATEMATUKU
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Ha nepBoM Kypce. OJIHAKO OH BIIOJIHE MOKET OBbITh YCIEIIHO U3YUYEH, €CJIH CTYJICHTBI
OyIyT MoceaTh 3aHATHsI, CBOEBPEMEHHO BBITIOJIHATH JOMAIITHUE 3aJJaHUs U TT0JIh30-
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 PAa3HOTO PO-
Ja 3a7a4 B IIMPOKOM CMBICJIE ONTUMAJIBHOTO ympaBiieHUsA. MIX OCBOEHHE MOMOMKET
CTyJICHTaM YCTEIIHO MPUMEHSITh HAKOIJICHHBIC 3HAHUS B MPO(ECCHOHATBLHON es-
TEJIBHOCTH.

Heobxoammo ¢ camoro Havaia 3aHATHA PEKOMEHIOBATh CTYJEHTaM OCHOBHYIO

Y JIONIOJIHUTENBHYIO JINTEPATYPY, & B KOHIIE CEMECTpa AaTh CIHHCOK BOIMNPOCOB A
MOATOTOBKH K 9K3aMEHY.
Ha nepBoM 3aHATHY 10 TUCHIUTUIMHE 00s3aTEIbHO MPOUH(OPMHUPOBATH CTYICHTOB O
BHJIe ¥ (hOpME TTPOMEKYTOUYHOM aTTeCTAlMK 10 AUCIUILIMHE, CpOKaX €€ IMPOBEACHU,
YCJIOBUSIX JIOMYCKa K MPOMEXYTOUHOM aTTECTAIlMU, IPUMEHIEMBIX BUJIaX MPOMEXKY-
TOYHOT'O KOHTPOJIS.

CoobOpakeHUs U pEKOMEHJAIIMU, MPUBEACHHBIE B M. 9 pabodeil mporpaMmbl
JUISL CTYJICHTOB, JIOJDKHBI OBITh YETKO C(OPMYJIHUPOBAHBI U U3JI0OKEHBI UMEHHO ITIpe-
MoJiaBaTeieM Ha JIEKIUAX, MPAKTUYECKUX 3aHIATUSAX U KOHCYJIbTAIIUX.

N3noxeHrue TeopeTUYeCcKOoro Marepuania JOJDKHO COMPOBOXKIATHCA WILTIOCTPa-
TUBHBIMHU MIPUMEpPAMH, TIIATEIHHO OTOOPAHHBIMU IpErnojaBaTesieM Tak, YTOObI TEX-
HUYECKHUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUU 3aJa4l HE OTBJIEKAIHN OT IJIaBHOTO:
OCMBICJICHUSI MU U CYTH MPUMEHSIEeMbIX MeTO/10B. ClieIyeT BCera yKa3bplBaThb MpH-
MepHhI MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUU U Pop-
My

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPTraHU30BaHbBI MIPEMOIaBaTEIEM TaKUM
00pa3oMm, 4TOOBI OCTaBaJIOCh BpEeMS Ha MEPHOIUYECKOE BBIMOJHECHHE CTYJICHTAMH
HEOOJIBIIION CaMOCTOSITEILHON PabOTHI B ayJUTOPHH JJISI TPOBEPKU YCBOCHHS H3JIO-
YKEHHOTO MaTepuaa.

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

[IpenogaBarento cieayeT J0OMBAThCS CHCTEMAaTHYECKOM HEMpepbIBHON pabo-
THl CTYJICHTOB B TEUEHHE CEMECTpa, HEOOXOAMMO BBISIBISTH CUJIIBHBIX CTYJICHTOB U
MPUBJIEKATh UX K HAy4HOU paboTe, K y4acTUIO B Pa3HOrO pojia OJMMIIMAIAX U CTY-
JIEHYECKUX HAyYHO-TEXHUYECKUX KOH(PEPEHIIMIX, U KOHKYpCax.

CTyleHT JOKEH OIIyLIATh 3aMHTEPECOBAHHOCTh MPENOAABATENS B IOCTHXKE-
HUM KOHEYHOTO pe3yJsibTaTa: B MPUOOPETCHUH OOYYAIOIIMMUCS MPOYHBIX 3HAHUH,
YMEHHI 1 BaJIcHUSI HAKOIJIEHHOW MH(OpMaILUel /U1 perieHus 3a1ad B mpodeccuo-
HATBHOW NEATEIBHOCTH.
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Ilpunoscenue 1
CTpyKTypa H coaep:KaHue JUCHUILIMHBI
«OCHOBBI BADMAIIHOHHOT0 MCYHUCJICHUS»
M0 CHEeUAIbHOCTH
23.05.01 HaszemHbIe TPAHCHIOPTHO — TEXHOJIOTHYECKHUE CPEACTBA
[Tpodunp moaArOTOBKH
KoMnbroTepHoe MoieiupoBaHie TPAHCIIOPTHBIX CPEICTB
KBanudukauus - uaxeHep

Buabi yueOHoli padoTsl,
< . DopmMbI
e = 2 BKJIIOYASl CAMOCTOSITEJIbHYI0 Buabl camocTosiTeIbHOMH padoThI ATTe-
Pasnea § % 2 padoTy CTy1eHTOB, CryneHToB cTamum
5 = U TPYA0EMKOCTh B Yyacax
n/n © | ECS CP | KC
J II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | I 3
YerBepThiil cEMeCTp
Bgenenue. Paznea 1. OcHOBHbBIE NOHATHSA
BApUAIMOHHOIO HcyucaeHus. [lonsTus
11 (GyHKIMOHAa, 3aBUCAIIETO OT (DYHKIMH 4 1 2
' OJTHOM TMEepeMEeHHOH, BapHalli apryMeHTa 2
¢yHKIIMOHANMa, Bapuauuu (QYHKIUOHAJA.
ITocTanoBka 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 HEOJBM)KHBIMU T'pa- 4 4 2




HUIaMH. YacTHBIE CIy4au HHTETPUPYEMO-
CTH ypaBHEHMsI Diliiepa.

1.5

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

1.6

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

Beigaua 3adaHui pac4éTHo-
rpagudeckoii padbornl Ne2. @yHKIHOHA-
Jbl ¢ NPOU3BOAHBIMH BBICHIMX NOPSiA-
KOB.

1.7

OyHKIHUOHAI, COAEPKALIUN TPOU3BOAHBIE
BBICIINX MOPSAKOB. Y paBHEeHHUE Ditniepa-
Ilyaccona.

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

1.8

3ajaya C HEMOJABWKHBIMU TpaHULAMU IS
(GyHKIMOHAa, COJEpIKaIlero Ipou3BOJI-
HbIE BBICIIUX MOPSAAKOB. Pemenust ypaBHe-
Hus Dinepa-Ilyaccona

1.9

@OyHKIMOHAN, coxepKamuid QyHKIMM He-
CKOJIBKHMX IIEPEMEHHBIX. Y paBHeHHE Dilie-
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 TPAHCBEPCATIBbHOCTH.

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. MeTOJ HeonpeaeneHHbIX
MHO)HuTenen Jlarpanxka.

13

1.14

Pemenne  BapuammoHHOM — 3a3jja4d = Ha
YCJIOBHBIA 3KCTPEMYM C HWHTErPajIbHBIMU
cBs3siMU. M3onepuMerpruyeckue 3a1auu

14

1.15

Pa3znen 4. [Ipsimble MeTOAbI BapMAIMOH-
HOro ucyuciaenusi. OOIHOCT U pa3INIMe
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 BBICIIEI'O OBPA30OBAHMS POCCUMCKOM ®EIEPALIN
OEJEPAJIbHOE 'OCYAIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE YYPEXX/IEHUE
BBICHIEI'O OBPA3OBAHMA

«MOCKOBCKHWH NOJUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKHUWH MOJIUTEX)

HamnpasiieHue moAroToBKH
23.05.01 HABEMHBIE TPAHCITIOPTHO - TEXHOJIOTHYECKHE
CPEJICTBA
[Tpoduite TOATOTOBKH
KoMnboTepHO€E MoieJIMPOBaHHE TPAHCTIOPTHBIX CPEICTB
(Umxenep)

®dopma oOydeHus: OUHas

®OH/I OHEHOYHbLIX CPEJACTB

MO TUCHUTIJIMHE

OCHOBBI BADMAIIMOHHOI'0 MCYMCJIEHM S

Mocksa, 2021 rox
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Tadomuma 1

OcHoBbBI BapHAIIMOHHOI'0 HCYHUCJICHUA

®I'OC BO 23.05.01 HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA (YPOBEHb CICHUAINTETA)
IIpoduin: «/IluHAMUKA M IPOYHOCTH TPAHCIIOPTHO — TEXHOJOTMYECKUX CHCTEM))

B mporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI CTYACHT (JOPMUPYET U IEMOHCTPUPYET CIETYIOIINE

00LIEeKYJIbTYPHBIE, 00111enPO(eCCHOHAIBHBIC, TPO(PECCHOHAIbHBIC KOMIICTCHIIUH !
KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma CreneHu ypoBHeil 0CBOEHUSI KOM-
(popMHpPOBAHUS | OLICHOYHOIO | METEHIHUH
KOMIIeTeHIUil cpeacrpa**
NHJIAEKC | @OPMYJIMPOBKA
VK-1 CrniocobeH ocylIecTB- | 3HATH: nekuus, camocrto- | YO Ba3zoBblii ypoBeHb
JATh ~ KPUTHYECKUH | MaTeMaTHUYECKUI ammnapar Bapu- | siteinbHas padota, | PI'P -BJ1a/IeeT HaBbIKaMH pabOThI C OCHOB-
aHaJIU3 NPOOJIEMHBIX | allMOHHOTI'O MCUMCICHHUS U Ha ceMuHapckue 3a- | T HBIMU MTOHATUSIMHU 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
aHATM3UPOBAThH MOJTyYSHHYIO
HuHpOpMaINIO

BJIA/I€Th:

Ha OCHOBE OCBOEHHMS OCHOBHBIX
METOJIOB  BapHUallMOHHOTO HC-
YUCICHUS M  BapHALlMOHHBIX
MPUHIIMIIOB  CHOCOOHOCTBIO K
abCTpakTHOMY MBILUIEHUIO,
aHaJIM3y ¥ CUHTE3Yy HH(bOpMaluu

HATHA

KaxX JUCLIUILINHEI;
- 0CO3HAEeT HEOOXOAUMOCTD MOBLIIIIE-
HUS KBaTU(UKALUN U CAMOCTOATEIHHO
OBJIaJI€BATh 3HAHUSIMH B 00J1aCTH
pohecCUOHATBEHON JeSITENbHOCTH.

IToBBIIEHHBIN YPOBEHD

- cBOOOJHO BIIAZAEET METOJAMHU H
MPUHIIUIIAMU IPUOOPETEHUS, UCTIONb-
30BaHUs U OOHOBIIEHUs OoJiee TIIy0o-
KHX MaTeMaTUYECKUX 3HAHHUIA,
-BJIQJICET Pa3IMYHBIMU CTIOCOOAMH
cbopa, 06paboOTKU U IPUMEHEHUsT Ma-
TeMaTH4eCKONH HH(pOpMaIUy;

*- CokpateHusi opM OIEHOYHBIX CPEJICTB CM. B TipmiioxeHnn 2 K PIL.
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HepequL OLCHOYHBIX CPECACTB II0 IMCHHUIIJINHE

OcHOBBI BAPHMAIIMOHHOI'0 MCUMCJICHHUS

Tabnuna 2
HaumenoBanue IIpencrasnenue
Ne Kpartkas xapakTepucTuka oleHoY-
o/ | OUEHOUHOTO Cpes- HOTO CPEIICTBA OIICHOYHOTO CPe/I-
CTBa ctBa B DOC
1 | KoutponwHas (ca- | CpenctBo mnpoBepku yMmenuit | KomruiekT KoH-
MOCTOSITEIJIbHAS ) MIPUMEHSTh TOJIYYEHHBIE 3HAHHS | TPOJBHBIX 3a]1a-
pabora JUIS pELICHUs 3a/ad OINpENEICH- | HUM [0 BapUaH-
(KP) HOT'O THIIA 110 TEME WK pa3iely | TaM
2 | PacuetHo- CpenctBo mpoBepkn ymeHni | Komruiekr 3ama-
rpaduueckas pa- MIPUMEHSTH TOJYYCHHBIC 3HAHUSI | HUM JIJIs1 BBIMOJI-
oota 10 3apaHee OINpeEICHHON METO- | HEHUS PaCUETHO-
(PI'P) JMKE JJIs pelleHHs] 3a7ad Wiu | rpadguyeckoi pa-
3aIaHUI TI0 MOJIYJIFO WJIM TUCIHU- | OOTHI
TIJIMHE B LIEJIOM.
CpencTBo KOHTpOJS, OpPraHU30-
BaHHOE Kak crelnuaibHas Oecena
NeJaroruyeckoro  pabOTHHUKA C
VYV CTHBIN OITpoC O6y‘-IaIOHII/IMC5I Ha TCMbI, CBsA3aH- BOHpOCBI Imo
3 cobeceJOBaHNE, | Hble C M3y4aeMOW NMCLUILIMHOW, | Te€Mam/pasfenam
(YO) U PACCUMTAHHOC Ha BBIAICHCHUC AACTHUILIAHBI
o0beMa 3HAHMI OO0ywarolerocs
1o OMpeAeTICHHOMY pa3jely, Te-
Me, IpoOsieMe U T.I1.
CucreMa cTaHIapTU3UPOBAHHBIX
3aJaHui, TT03BOJISIONIAsT aBTOMa-
4 Tecr TU3UPOBATh MPOLEAYPY H3MEpe- PoHA TECTOBBIX
(T) Y g 3aaHul
HUS YpOBHS 3HAHUM W yMEHUU
00yyJaroIerocs.
CpencTBo NpoBEpKH 3HAHUM, yme- | Bunersl.
HMI, HaBBIKOB. MoxkeT BkiouaTh | [lIkama oleHuBa-
5 | brmeT K 3agery KOMILUIEKC TEOPETUYECKUX BOIPO- | HUS U TMpoleaypa

(bx3)

COB, 3aJay, NPAaKTUYECKUX 3a]a-
HUMH.

IIPUMCHCHMUA.

IIpomexxyTouHas arre-
craius (ITA)

3auet (3)

1) yctho (V)
2) nuceMeHHo (IT)
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Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. Bujersl K 3aueTy

1.1. Haznauenue: Mcnonb3yroTcs 1 TPOBEJCHUS MPOMEKYTOUHOM aTTeCTaIllun
1o pucruminge "OCHOBBI BAPUAIIMOHHOTO HCYHUCICHUS .
1.2. PermameHT 3auera: - Bpems Ha MOJAroTOBKY T€3UCOB OTBETOB - J10 45 MUH.

- Crtoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. llIkana orieHUBaHUS:

«3a4TeH0» - eCJIM BBITOJHEHBI BCE BUJIbI Y4€OHOM pabOThI, MPETyCMOTPEHHBIE
y4eOHbIM TIaHOM. CTYZEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHMIA,
HABBIKOB, ONIEPUPYET NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSAMHU, HABBIKAMH, IIPH-
MEHSIET X B CUTYalUsX MOBBIIICHHON c0XHOCTU. [Ipu 3TOM MOTYT OBITH JOTTY-
IIEHbl HE3HAYUTEIbHBIE OIUMOKH, HETOUHOCTH, 3aTPYJAHEHUS [TPH aHAITUTHYECKHUX
omnepanusax, NEPEHOCE 3HAHUM 1 YMEHUN HA HOBBIE, HECTAHIAPTHBIE CUTYALlUH.
«He 3auTeHo0» - eciy He BBINOJIHEH OAMH WM Oojee BUIOB yuyeOHOU paloThl,
IPEIyCMOTPEHHBIX YUEOHBIM MIaHOM. CTYIEHT AEMOHCTPUPYET HEMOIHOE COOT-
BETCTBUE 3HAHUI, YMEHUI, HaBBIKOB, JIOIYCKAIOTCS 3HAUUTEIbHbIE OLINOKH, MPO-
ABJISIETCA OTCYTCTBUE 3HAHWM, YMEHHM, HABBIKOB 110 Py ITOKa3aTeled, CTYIEHT
VCIIBITHIBAECT 3HAYUTENIbHBIC 3aTPYAHEHUS [IPU ONIEPUPOBAHUH 3HAHUSMU U YMEHH-
MU IIPU UX [IEPEHOCE HA HOBBIE CUTYALUU.

1.4. KoMIIeKThl OMJIETOB K 3a4€Ty BKJIIOYAIOT MO KoMy pazneny 25-30 Ou-
JIETOB (XpaHATCS B UEHTPE MATEMAaTHUYECKOTO0 00pa3oBaHus).
TunoBbie BapuaHTHl OMIIETOB MPUIIATraloTCA.

OBPA3IIbI BUJIETOB

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

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

OopasosarensHas nporpamMma 23.05.01 — tuHaMMKa U IPOYHOCTH TPAHCTIOPTHO — TEXHOJIO-
THYECKUX CHCTEM

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tonstue Bapuanuu ¢yHknuu. llepecTaHOBOYHOCTH omepanuii BapbupoBaHus u AuddepeH-
LMPOBaHUs, BAPbUPOBAHUS U UHTETPUPOBAHUSI.

X
2. Haiitn cemelicTBO KcTpemManell GpyHKuuoHama | (y"2 +9y'2 — 2y cos x)dx.
Xo

3. Pemuthb BApHUALIMOHHYIO 3a1a41y CO CBO6OI[HLIMI/I KOHIIaMU IJIs (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 I.C. XKykosa / /

MUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHNS
POCCUNCKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[?)KETHOE OBPASOBATEJIBHOE
YYPEXIEHME BBICILIEI'O OFPA3OBAHUS
«MOCKOBCKHUH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHI OJIUTEX)

@daxynpTeT 0a30BBIX KOMIIETEHITHH, Kadenpa MaTeMaTHKU
Jucuunnmaa «OCHOBBI BApUAIIMOHHOTO UCUUCIICHUS

O6pazoBarenpHas nporpamma 23.05.01 — nMHaMUKa ¥ TPOYHOCTH TPAHCIIOPTHO — TEXHOJIO-
THYECKUX CUCTEM

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.

—48y)dX, yI1oBIECTBOPSIONIYIO TPAHUYHBIM YCIIOBH-

X
3. Haiitu cemeiicTBo sKkcTpemaneil Gpynkuuonama [ ( y"’2 — y”2 —2ye*)dx.
Xo

YTBepxneHo Ha 3aceqannu Kadeapsl MmateMaTHKu « 16 » 05 2019 r., mpotokox Ne 10

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

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

10 JUCHUITIINHE OCHOBBI BapHallMOHHOI'O MCUYNCJICHUA
(HaMMeHOBaHME JUCIILTIHEI)

BAPUAHT Nel
3AJAHHUE 1

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

| OtBer |
3AJIAHHME 2

CocraBuTh ypaBHeHUE Dunepa s GyHKIMOHAIa

| = jl(y’2 +4y'cos2x — 2ysin 3x)dx.

Xo
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‘ OtBer ‘
3AZTAHME 3

X
Haiitu cemericTBo skcTpemarneit pynkimonana | = 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 pemienre BapuallmoOHHON 3a7aud C HEMOJBIKHBIMU TpaHUIAMH TSl (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 a1 QyHKIMOHAIA

| = 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 skcTpemanei pyHkumonana | = | (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 BapuaiioOHHOM 3a7a4i CO CBOOOHBIM KOHIIOM ISt (DYHKIIHOHA-
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
TPaHCBEPCATBHOCTH, €CITH CEMEMCTBO dKCTpeMaliel (hyHKIIMOHATA

X
I = [J1+ y'?dx umeer Bug Y =C,X +C,, a ypaBHEHHUS 3aaHHBIX KPUBbIX:
X0

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 | |

Onenka «0TIMYHOY» BhICTaBisieTcs cTyneHty 3a 90 — 100% npaBuiIbHBIX OTBETOB,
OLICHKA «XOpOLIO» - 32 HE MeHee 75% MpaBUIbHBIX OTBETOB;

OLICHKA «yJOBJIETBOPUTEIBHO» - 3a HE MeHee 50-60% mnpaBUIbHBIX OTBETOB,;
OLICHKA «HEYJOBJIETBOPUTEILHO» - 32 MeHee 50 % MpaBUIbHBIX OTBETOB.

Kommiekt Bonpocos (YO)

=

JlaliTe onpeaesieHre MOHATHS (PYyHKIIMOHAIA.

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

3. B dem 3akiroyaeTcs MepecTaHOBOYHOCThH OIeparuii BapbupoBaHus U audde-

pPEHUMPOBaHUs, BApbUPOBAHNS U HHTETPUPOBAHHUS.

[ToHsiTHE HEMPEPHIBHOCTHU U IMHEWHOCTH (PYHKIIHOHAA.

[lonsTe Bapuauuu QyHKIHMOHaTa. B ueM 0COOEHHOCTh TEXHUKU BapbHpOBa-

HUA?

o b

X
6. dopmyna i BEIUKMCICHUS Bapualuu GyHKiroHana [ = jF (x, v, y")dx.
X0
[ToHsATHS aOCOMIOTHOTO U JOKAJIBHOI'O SKCTPEMYMOB (DYHKIIMOHATIA.
8. OcHoBHasi JeMMa BapHUallMOHHOTO HcuucieHus. HeoOxonumoe ycioBHue 3Kc-
TpemymMma.
9. IlocraHoBka mpocTeilield BapUAallMOHHOM 3amayu Uil (yHKIHOHAJA
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 ciayyal MHTETPUPYEMOCTH ypaBHEHHs Jilnepa sl (YHKIIHOHAJOB:

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 3aiauu 0 OpaxUCTOXpOHE. 3alUIIUTE YpaBHEHUE JIMHUU HAUCKO-
peuruero ckara.
13.3amaya 0 HaMMEHbIIEH IUIOMIAM TOBEPXHOCTH Tejla BpallleHUs. 3aluIINTe
YPaBHEHHUE LIEITHOW JINHUMU.
14.3anaya ¢ HEMOJBWKHBIMU TPaHULIAMHU IS (YHKIIMOHAJA, 3aBUCAIIECTO OT He-

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

15.3amaya C HEMOABWIKHBIMU TpaHMIAMHU I8 (PYHKIIMOHAJIA, COJEPIKaIlero

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

X0

X
16. VpaBuenue Diinepa-Ilyaccona ams 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. dyHkuuoHal, coAepKamui (GYHKIIMH HECKOJBKUX IEPEMEHHBIX. YpaBHEHHE
Ditnepa-OcTporpaacKkoro.
18.1locTanoBKa 3amadyd CcO CBOOOJHBIMM KOHIAMH JUIs  (yHKIIMOHAIA

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

19. Kakoii Bua UMEIOT TpaHUYHBIC YCJIOBHS B BapHallMOHHOW 3aJade cO CBOOO/I-

X
HBIMH KOHIIaMU 1)1 pyHKIMoHana | = j F(x,y,y)dx ?
Xo
20.TlocTtaHoBKa 3amaud C TOJABIKHBIMH T'paHHUIAMH i1 (QyHKIHOHAJA
X
1= fF (x,y,y")dx. YcnoBus TpaHCBEPCATBLHOCTH.
X0

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

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

24, IIpsimble 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 TUCIUTINHBI)

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 BapuanTa 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

28




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 3KcTpeMaJsieill pyHKUMOHAIA

| = [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*
3AJIAHUE 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 BapuanmoHHY10 32/1a4y €O CBOOOJHBIMH KOHIIAMM

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 BapuannoHHYI0 32/1a4y €0 CBOOOIHBIM KOHIIOM /1JIs1 GYyHKIIMOHAJIA

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

Ne F I'pannunoe YpaBHEHHE BEpTUKa-
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 paccTosHUE MeX1y Mapaboaoi U IpsIMO¥:
Ne BapuanTa YpaBHeHue napabosbl YpaBHeHHE NPAMON

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 MEXKIY OKPY>KHOCTBIO M MPSIMO:

No BapuanTta

YpaBHEHHE OKPYKHOCTH

YpaBHeHUE NPSIMOit

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:

Haiitu oskctpemans Qynkumonama | = fF[X, y(x), y'(x)]dx, YIIOBJIETBOPSIONIYIO
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 3axauy 00 usrude 6aakmu,
HCIOJIb3Ysl MOJIHOE BAPUALIMOHHOE YPABHeHHe N3ruda 0aaKku:

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

rae Y(X), M(x), Q(X)— cooTBeTCTBEHHO MPOTKO, U3rKHOAIOIINI MOMEHT U TONIEpEeYHAs CHJIa B

MIPOM3BOJIHLHOM IOTIEPEYHOM CeueHUU Oanku ¢ abcuuccoit 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 IBYy4ICHHOM NPUOINKEHNH 3a1a4y 00 n3rnde 0aJIKu, HCIOJIb-
3ysl BbIPa:KeHHe JJIS MOJIHOM MOTeHIHAJbHON IHepruu 0aJIKu npu usruoe:

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

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

Kpurepuu ouenkmu:

- OLIEHKA «3a4TE€HO» BBICTABJIACTCS CTYIEHTY, €CJIM OH PEryJIsipHO B TCUCHHE CE-
MeCTpa MPEICTaBISUI PELICHHs 3a]ad, BBITOJIHWI MOJHOCTBIO BCE 3aJaHUs U HX
3aIMTHII, OTBETUB Ha BOIIPOCHI MPETIOIaBaTENS;

- OLICHKA «HE 3a4TEHO» BBICTABJIICTCS CTYJECHTY, €CIIA OH HEPETYJISIPHO B TEUECHUE
ceMecTpa INPEACTaBIBUI PEUICHUs 3a4a4, BBIOJIHUI 3aJaHKUs HE NOJHOCTBIO WIIU
BOOOIIIE HE MPEACTaBIIsI pabOThl Ha MPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOU-
HOCTH B OTBETAaX HA BOIPOCHI IIPETIOAABATEIIA.
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