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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 HHTYULINU;

- YMEHHE CTY/JICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO M3YUYECHHS y4eO-
HOM M HAy4YHOW JIMTEPATYpPHI, COAEPKAILE MAaTEMaTUYECKUE CBENCHUS M PE3yJbTa-
ThI;

- - (hopmupoBaHmEe y CTyneHTa TpeOyeMoro Habopa KOMIETCHIINM, COOTBET-
CTBYIOIIUX €r0 HaMpaBJICHUIO MOATOTOBKU M 00€CIIEUMBAIOIINX €r0 KOHKYPEHTOCTIO-
COOHOCTb Ha PbIHKE TPy/a.

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

- OCBOEHHUE CTYyJICHTAaMH OCHOBHBIX MOHSATUH, METOJO0B, (HOPMUPYIOIIUX 00-
IIYI0 MaT€MaTUYECKYyI0 MOATOTOBKY, HEOOXOIUMYIO JJIsl YCIEIIHOTO PEUICHUs 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
YMEHUI HMCMHOJIb30BaTh OCBOEHHBIE MATEMATHUYECKHE METOAbl B MpOodecCHOHaIbHOM
NEeSATENBHOCTH.

2. Mecto nucuuiuinabl B ctpykrype OOII cnenuaautera

Huciunnuaa «OCHOBBI BapUallMOHHOTO HMCYHUCICHMS» OTHOCHUTCA K JUCIIHU-
IJIMHAM BapHaTUBHOW YacTu oOpaszoBaTeiabHOro 0j0Kka b1. Ee m3ydyenue 6aszupyercs
Ha qucuuiuimHe «MaremaTtukay. JucnumimHa odecrieurnBaeT U3yUYeHHUE TUCITUTIINH:
B 6azo6oti yvacmu:
- pusuka;
- TEOpEeTHUYECKass MEXaHHUKa.

B oucyunnunax cneyuanuzayuu:
- CONPOTUBIICHUE MATEPHUATIOB;
- IPUKJIaJIHAsl TEOpUs KOJIeOaHUM;
- CTpOUTEJIbHAS MEXaHWKa MallluH;
- METOJI KOHEYHBIX 3JICMEHTOB;
- MEXaHUKa KOMITO3UIIMOHHBIX MAaTEPUAJIOB;
- CTAaTUCTHUYECKasl MEXaHHUKa.

B sapuamuenou vacmu:
- ONITUMAJIBHOE TTPOCKTUPOBAHUE;
- TEeOpus YIPYTOCTH;
- TEOpUSl TJIACTUYHOCTH;
- TEOpUS MOJ3YUYECTH;



- OCHOBBI (PU3MKH MPOYHOCTU U MEXAHUKA Pa3pyLICHHUS;

- TMHAMUKa MalllWH;
- BBIYHCITUTENIbHAS MEXaHHKA.
B oucyunnunax no evibopy cmyoenma:

- YpaBHEHUSI MaTeMaTU4eCKon (pU3uKu;
- YCTOMYHUBOCTh MEXAHUYECKUX CUCTEM;

- YCTOMUYHUBOCTD JehOPMUPYEMBIX CUCTEM;
- YUCJIEHHBIE METO/bL;
- SJIEMEHTBI MATEMAaTUYECKOTO MOJACTUPOBAHUS (PU3UUECKUX MPOIIECCOB.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJHbTAaTOB oﬁyqunﬂ o IMCIOMIIJIMHE,
COOTHECCHHBIC C IUVIAHUPYEMbBIMHU peE3yJabTaTaMU O0CBOCHUA OﬁpaSOBaTeﬂbHOﬁ

NPOrpamMMmblI

B PE3YJIbTaTC OCBOCHUA AUCHUIIINHBI Y 06y11a101u14xc;1 (bOpMHpYIOTCH ClIcayrommue
KOMIICTCHIIMHU U JOJIXKHBI OBITH AOCTHUTHYTBI CIICAYIOINUC PC3YJIbTAThI O6y‘I€HI/IfI KakK
oTall (bOpMI/IpOBaHI/IH COOTBCTCTBYIOIIHUX KOMHGTGHHHﬁI

Kon B pesyabrare ocBoeHuss | IlepeyeHb miiaHupyeMbIxX pe3yJibTa-
KOMIIETEHIIUM | 00pa3oBaTeIbHOM MPo- TOB
rpamMmbl 00y4Yarouuiics 00y4eHHUs 10 AUCHHUILINHE
A0JIZKeH 00J1a1aTh
OK-1 CITOCOOHOCTBIO K a0- 3HATD:
CTPaKTHOMY MBIIIUICHUIO, | ® aKTyaJIbHbIE TTPOOJIEMBbI COBPEMEHHO-
aHaJIu3y, CHHTE3Y ro HAy4YHOTO U TEXHUYECKOTO Pa3BU-
Tus, Gunocodckre mpodIeMbl camo-
Pa3BUTHSL M camMoOpeaau3alui 4Yeso-
BEKa B 00JaCTH MaTeMaTUKH M TEX-
HUYECKUX HAyK
yMeEThb:
© a0CTPAKTHO MBICIUTh, 0000IIATH,
CUCTEMATU3UPOBATh U AHAIU3UPO-
BaTh MOJIYYCHHYIO HH(POPMAITHIO
BJIa/1€Th:
® Ha OCHOBE OCBOCHHUS OCHOBHBIX IIO-
JI0’KEHUM, 3aKOHOB U METOJ0B Mare-
MAaTHKHA BJIQJETh CIIOCOOHOCTBIO K
a0CTPaKTHOMY MBIIIJICHUIO, aHAIU3Y,
CUHTE3y UH(GOpMALINH
OIIK-5 CIIOCOOHOCTHIO Ha HAYYHOH | 3HATh:
OCHOBE OPraHM30BaTh CBOM | e KaK  pAIMOHAJILHO  HCIIOJIB30BATh

TPy, CAMOCTOSTEIILHO
OLICHUBATh PE3YJIbTAThI
CBOEU JIeSITEIILHOCTHA

HaKOTUICHHBIC 3HaHUSA I dPdek-
THUBHOM HAy4YHOW OPTraHU3alMHU CBOE-

ro Tpyjaa




yMeTb:

®Ha HAyYHOW OCHOBE OPTraHHW30BATh
CBOM TPy, yMETh BbIOMpPATh d(Pdek-
TUBHBIC CIOCOOBI pENICHUS TIPH-
KJIQHBIX 3a71a4, BO3HUKAIONIUX B XO-
ne mpodeCCUOHATBHOU JesATETHHO-
CTH, KPUTHYECKH OIICHUBAS PE3YJib-
TaThl CBOCH JIEATEITLHOCTH

BJIA/I€Th:

® CIIOCOOHOCTBIO Ha HAYYHOW OCHOBE
OpPraHHU30BaTh CBOW TPYI, CAMOCTOSI-
TETBHO OIICHUBAsI PE3YJbTAThl CBOCH
paboTHI

[1K-2

CIIOCOOHOCTBIO TPOBOAMTH
TEOPETUYECKHEe U JKCIIe-
PUMCHTAIBHBIC  HAYYHBIC
UCCIICIOBAaHMS TI0 TOWCKY
U TPOBEPKE HOBBIX HJIEU
COBEPIICHCTBOBAHMSI
HAa3eMHBIX  TPAHCIOPTHO-
TEXHOJIOTUYECKUX CPEJICTB,
175 TEXHOJIOTUIECKOTO
o00Opy/I0BaHUS M CO3AaHUS
KOMILJIEKCOB Ha MX 0a3e

3HATh:

® MaTEMATUYECKHE METOJbI, MaTeMa-
TUYECKHE ¥ KOMIBIOTEPHBIC MOJICIH,
NpUMEHSIEMbIE  JUIS  aJICKBaTHOTO
OIMCAaHMS PEATbHBIX MPOILECCOB, OT-
paxarommx  paboTy  Ha3eMHBIX
TPAaHCHOPTHO-TEXHOJIOTMYECKUX
CPEACTB, UX TEXHOJIOTUYECKOTO 000-
pyAOBaHUS

yMeThb:

® IPUMEHSTh KJIACCUYECKUE (PU3UKO —
MEXaHUYEeCKHEe W MaTeMaTHYECKUE
METOABl M MOJEIU ISl PEIICHHUS
NPUKJIAJIHBIX 3a/1a4, BO3HUKAIOIIUX B
Xo/ie TMPOo(EeCCHOHAIBHON JIeSITEIb-
HOCTHU

BJIa/IeTh:

® CIIOCOOHOCTBIO MPOBOJAUTH TEOPETH-
YEeCKHE M IKCIICPUMEHTAJIbHBIC HAYyY-
HBbIC HCCJICIOBAHUS TI0 TOHCKY W
NPOBEPKE HOBBIX HJACH COBEpIICH-
CTBOBaHUSI HA3EMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKUX CPEJICTB, MX TEX-
HOJIOTMYECKOT0 000pyA0BaHUS

4. CTpyKTypa U co/iep:KaHue QU CHUIIINHBI

OO0mast TpPyI0eMKOCTh TUCIUTLTNHBI COCTABIISIET 2 3a4eTHBIC CAUHHUIIBI, T.C. /2
aKaJeMHYecKuX Jaca (13 HuX 36 4acoB — CaMOCTOsITEIbHAs padoTa CTYJCHTOB).

JucrunmHa «OCHOBBI BapUAIIMOHHOTO WCYHUCIICHHS» HM3y4aeTCs Ha BTOPOM
Kypce B yeTBepToM cemectpe. [Ipu aTom Ha nekuuu Beiaensercs 1 yac B Heaento (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 NUCHUIUIMHBI. 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 OJHON MepeMeHHOMN, Bapuanus GyHKIUN (aprymeHTa GyHKIHO-
Hana). [lepecTaHOBOYHOCTH omepaluii BapbupoBanus u quddepeHnpoBaHusi, Bapb-
MpOBaHUS U UHTErpupoBanus. HenpepbIBHBIN U TuHEHHBIN QyHKImoHan. Bapuanus
dbyHKIMOHANMA. DKCTpeMyM (DyHKITMOHAA: aOCOMIOTHBIA M OTHOCUTEIbHBIN (JIOKaIb-
HbIi1). OCHOBHAs JieMMa BapHUallMOHHOTO HcuuciieHus. Heobxoaumoe ycimoBue 3Kc-
Tpemyma. BapuanmonHas 3ajiaua ¢ HETIOJABUKHBIMU TpaHullaMu (TIpOCTEHIIIas Bapua-
[MOHHAs 3a/laya). YpaBHeHHe Disepa. YacTHbIe ciiydau MHTETPUPYEMOCTH ypaBHe-
HUsA OWnepa. 3agayn 0 OpaxUCTOXPOHE M O HAWMEHBIIEH IJIOMIAad TMOBEPXHOCTU
BpAILICHHUS.

Pa3znen 2. O6001menusi mpocreiimeii BapuanuoHHoi 3agaun. OyHKIIMOHAIBI, 3a-
BUCSIIIAE OT HECKOJbKUX (PYHKIUN OJHOUN mepeMeHHOl. DyHKIUOHAIBI C TPOU3BO-
HBIMH BBICIIMX IMOPSAAKOB. YpaBHeHHe Ounepa—llyaccona. @yHKIHMOHAIBI, 3aBUCS-
e oT (yHKIMH HECKOJbKUX MEPEMEHHBIX. YpaBHeHUE Diliepa—OCTporpaacKkoro.
Bapuanuonnas 3agada co cBOOOJAHBIMU KOHIIaMU. BapuanuonHas 3agada ¢ MoJaBUX-
HBIMU KOHIIAMHU. Y CJIOBUSI TPAHCBEPCAIBHOCTH.

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

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

5. O0pa3oBare/ibHbIC TEXHOJIOTHH, IPUMEHsIEMbIe IIPH OCBOCHUHU AMCLHHUIIIMHBI

Metonuka mpenomaBaHus TUCHUTIIAHBI « OCHOBBI BapHAIMOHHOTO HCYHCIIC-
HUS» W peaNn3aliis KOMIICTCHTHOCTHOTO IMOJX0/1a B U3JIOKCHHH M BOCIPHUATHU Ma-
Tepuana MpeayCMaTPUBAIOT MCIOJIb30BAHKUE CICAYIOIMNX AKTUBHBIX M HMHTCPAKTHB-
HBIX (OpPM MPOBEACHUS TPYNTOBBIX, MHIAUBUAYAIbHBIX, AyIUTOPHBIX 3aHITHH B CO-
YeTaHUU C BHEAYJIUTOPHON paboTOH ¢ 1enbio GOpMUPOBAaHUS U pa3BUTH TIpodeccu-
OHAJIbHBIX HABBIKOB O0YYAFOIIINXCS

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

- TIPUBJICYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX.



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

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

— IIPOBEJCHUE MHTEPAKTUBHBIX 3aHATHM IO MPOLEAYpE MOATOTOBKUA K MHTEP-
HET-TeCTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— UCHOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYILIEro KOHTPOJIs B opMe ayau-
TOPHOT'O ¥ BHEAYJUTOPHOTO MUHTEPHET-TECTUPOBAHUS;

UTOTOBBI KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE [0 MAaTEMAaTHKE C YYETOM PE3YJib-
TATOB BBIMIOJIHEHHUSI CAMOCTOSITENIbHBIX PadoT.

VY aenbHBIM BEC 3aHATUHN, TPOBOJAMMBIX B MHTEPAKTUBHBIX (OopMax, OMpe/eicH
TJIaBHOW II€JIbI0 00pa30BaTENbHON MPOTPaMMBbI, OCOOEHHOCTbIO KOHTHHIE€HTa 00Yy-
YalOmUXCsl U COJAEPKAHMEM IUCUUIUIMHBI «BpIciasg MareMaTuka» U B LEJIOM IO
aucuuiuHe coctaisieT 30% ayAUTOPHBIX 3aHIATUNA. 3aHATHA JIEKIIMOHHOTO  THIIA
coctaBisitoT 50 % oT oObemMa ayTMTOPHBIX 3aHSATUH.

6. OueHouHble cpeACTBA AJISl TEKYLIEr0o KOHTPOJISl yCIIeBaeMOCTH, IIPOMEKYTOY-
HOHM ATTeCTAMM MO0 MTOraM OCBOCHUSl JUCHMILUIMHBI U y4eOHO-METOAMYeCKOoe
o0ecrmevyeHne CaMOCTOATEILHON padoThI CTY/ICHTOB

B npouecce 00ydueHHsI HCTIONB3YIOTCS CIEAYIOINE OLIEHOYHBIE (POPMBI CaMo-
CTOSITEJIBHOM pabOThI CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEr0 KOHTPOJS yCIeBa-
€MOCTH U ITPOMEKYTOUHBIX aTTECTALIAN:

- ABe pacyeTHO-rpaduyecKue padoThl.
- IBE€ CAMOCTOATEJIbHBIX (KOHTPOJIbHBIX) PA00THI B Ay IMTOPHUH.

PacueTrHo-rpaduyeckasi padora Ne 1. DyHKUHMOHANBI, 3aBHCSAIIHE OT
(GyHKIUM 0HON MEpEeMEHHOM.
Kpatkoe copepxanue u 3Tanbl pacueTHO-Tpaduueckoi paboThI:
omnpeseneHrue Bapuanuu (DyHKIIMOHANA; HAXOXKJEHHWE SKCTpeMalud (PYHKIIMOHAIIA;
HaXOXJIEHUE dKCTpeMain (PyHKIIMOHAJIA, YOBICTBOPSIONICH IPAHUYHBIM YCIOBUSIM;
BapuallMOHHAs 3aj7la4a CO CBOOOJHBIMU KOHIIAMH; BapHallMOHHAs 3ajlada Ha YCIIOB-
HBIN SKCTPEMYM.

PacuérHo-rpadpuyeckass padora Ne2. (MDYHKUMOHAJIBI € MPOU3IBOAHBIMHU
BbICHIUX MOPSAIKOB.
Kpatkoe copepxanue u 3Tansl pacueTHO-TpaduuecKkor paboThI:
HaXOXJEHUE CeMeilcTBa J3KcTpeMasied (YHKUHMOHANA; HAaXO0XJEHUE HKCTpeMalu
(GyHKLIMOHANA, COAEPKAIIETO MPOU3BOIHBIE BHICHIUX MOPSIIKOB, YIOBJIETBOPSIOIICH
TPAaHUYHBIM YCIIOBUSAM; 3aJada CO CBOOOJHBIMH KOHIIAMH, 3ajilaya C TMOJABUKHBIMH
rpaHuIaMU, 3a/1aya Ha YCJIOBHBIM 3KCTpEMyM, pelleHue 3a7aun 00 U3rube CTep KHs
Meroaamu byonoBa - ["anepkuna u Putia.



OueHOYHbIE CpENICTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opme OJIAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOECHUS 00yYarOITUMHUCS pa3/eoB JUCHUILINHGI, TpueM PT'P.

OO6pa3ipl TeCTOBBIX 3ajaHuid, 3ajanuii PI'P, KOHTpOJbHBIX BONPOCOB W 3aja-
HUH JIJIS1 IPOBEJICHUS TEKYIIEr0 KOHTPOJISA, SK3aMEHAIIMOHHBIX OMJIETOB IIPUBEJICHBI B
[Tpunoxxenun 2.

6.1. (I)OHII OLCHOYHBIX CPEIACTB NJA NPOBCACHUA HpOMeH(yTOqHOﬁ
aTreCcralnu oﬁyqamumxca no ITMCIIMIIJIMHE «OcHOBBI

BapualMOHHOI0 HCYUCJICHHUA»

6.1.1. IlepedeHb KOMIETEHIINI C YKa3aHUEM ATANoB UX (GOPMUPOBAHUS B IIPOIIECCE
OCBOEHUS 00pa30BaTEIBHON MPOTPAMMBI.

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

Kopg B pe3yabTarte ocBoeHHs 00pa30BaTebHOI NMPOrpaMMbI 00y-
Komnerenunu YAKIIUHCH T0JI2KeH 00J1a1aTh
OK-1 CnocoOHOCTBHIO K a0CTPAKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y
OIIK-5 CIIOCOOHOCTBIO Ha HAyYHON OCHOBE OpraHU30BaTh CBOUW TPy, ca-
MOCTOSITEJIbHO OLICHUBATh PE3YJIbTAThI CBOEH ESITEIbHOCTU
[1K-2 CnocoOHOCThIO TPOBOJIUTH TEOPETUUECKUE U IKCIIEPUMEHTAJIbHBIE

Hay4YHBIC MCCIICOBAHUS 1O TOMCKY M IPOBEPKE HOBBIX HICH CO-
BEPIICHCTBOBAHUSA HA3EMHBIX  TPAHCHOPTHO-TEXHOJIOTHYCCKUX
CPEIICTB, UX TEXHOJOTHMYSCKOIO0 OOOPYJAOBAHMS M CO3JAHHSI KOM-
IJIEKCOB Ha UX 0ase

B mporiecce ocBoeHmst 00pa3oBaTeNbsHOM MPOTpaMMbl TaHHBIE KOMITETEHITUH, B
TOM YHCJI€ MX OT/EIbHBIE KOMIOHEHTHI, (DOPMHUPYIOTCS MOITAITHO B XOAE OCBOCHHSI
00y4aroIMMUCS TUCHUIIIMHBI B COOTBETCTBUU C YU€OHBIM IJIAHOM W KaJICHAapHBIM
rpagukomM yuyeOHOro npouecca.

6.1.2. Onucanue nokasaresieil 1 KpUTEpUeB OLEHMBAHNUS KOMIETEHIIUI,
(popMuUpyeMBIX 10 HTOTaM OCBOEHUSI AUCHHUIIMHBI, ONMCAHUE KA
OlLleHUBAHUSA

[TokazaTenem OleHUBAHUS KOMIIETCHIIMM Ha Pa3IMYHbBIX dTanax ux (GopMHUpo-
BaHMSI SIBIIACTCS JOCTHIKEHNE 00YUYalOMUMHUCS TIIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
10 JUCLUIUIVHE.

OK -1 Cnioco0HOCTH K a0CTPAKTHOMY MBILICHHIO, AaHAJIN3Y, CHHTE3y

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 | 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-
npoOJemMbl  ca- | THPOBAHHO U MOCIENO0- | TEOPHH, CYTH METO- qucie JIOTIOJTHU- | TIPOCHI, B TOM YHC-
MOpPa3BUTHSl | | BaTEJIbHO u3narath | 10B. Js moimydeHus | TenpHble. B TO JKe | Jie JONOJTHUTENB-
camopeaimsa- MaTepHa, HEnpa- | MPaBMWJIBHOTO OTBETAa | BpeMs IIpU  OTBETE | HbIE, IIOKA3BIBACT
IIMM YeJIOBEKa B | BWIBHO OTBEYAeT Ha | TPEOYIOTCS YTOYHS- JOIYCKaeT HECyIe- | BRICOKUI yPOBEHb
o0yacTH Mare- | IOTMOJHUTENIbHBIE BO- | IOIIUE 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 ITpHUMe- 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-
JIOTIOJTHATEIBHBIC BO- | JISIETCS HEAOCTATOY- 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 BJia-
JIeTh CIIOCOOHO-
CTBIO K a0-
CTPaKTHOMY
MBIIIIEHHUIO,
aHaJIN3y, CHHTE-
3y uHbopManuu

BEPILICHHO HEJ0CTa-
TOYHOH CTEIIEHU BJa-
Jeer

HaBBIKAMU
MIPUMEHEHHS
TEOPETUYECKOTO
anmnapara u
pa3IUYHBIX MaTeMaTH-
YEeCKUX METOJIOB K
pELIEHNUIO 3a/1a4

MH METOJaMH B He-
IIOJIHOM 00BEME, J10-
ITyCKAIOTCS 3HAYH-
TeJIbHBIE OLINOKH,
MIPOSIBIIICTCS HEMO-
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-
Cs He3HAUNTEIIbHBIC
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 MOJTyYCHHBIC
HABBIKU B CUTYaIlH-
SIX TIOBBIIICHHOMN
CJIOKHOCTH.




OIIK — 5 cmoco0HOCTL HA HAYYHOIl OCHOBE OPraHM30BaTh CBOM TPYA, CAMOCTOSITEIbHO OLIEHUBATH Pe-
3yJbTAThI CBOCH 1eATeIbHOCTH

3HATh:

KaK palyoHalb-
HO  HCIIOJIb30-
BaTh HAaKOIUICH-
HBbIC 3HAHUS JJIs
s dhexkTuBHON
Hay4YHOl opra-
HU3AIUU CBOETO
TpyAa

OO6yuarommiicss  je-
MOHCTPUPYET  TOJ-
HOE OTCYTCTBHE HIIH
HEJIOCTATOYHOE  CO-
OTBETCTBUE 3HAHUUI
KOHTPOJIHPYEMBIX
pa3eiioB MaTeMaTH-
KU:

HE CIIoco0eH apry-
MEHTUPOBAHHO H TI0-
cleA0BaTEILHO U3-
Jarath MaTepua,

OO0yyaromuiics: 1eMOH-
CTpUPYET HEMOIHOE CO-
OTBETCTBHE 3HAHMM
nporpamme,
JIOITYCKAIOTCS OIIHOKH,
MIPOSIBIISICTCS] HEOCTA-
TOYHOE, TOBEPXHOCTHOE
3HAHUE TCOPUH, CYTH
MeTo10B. [liist mosyde-
HUS IPABHIILHOTO OTBE-
Ta TPEeOYIOTCS YTOYHS-
IOII[UE BOTIPOCHI.

OOGyuarommiics
JEMOHCTPHPYET
JOCTAaTOYHO
ryooKkue — 3HaHUs
KOHTPOJIHPYEMBIX
pas3zaenos JTUCIIH-
IUTMHBI, OTBEYAeT Ha
BCE BOMPOCHI, B TOM
qrcie JIOTIOJTHU-
TenpHble. B TO Ke
BpEeMsi TIpU OTBETE
JIOMTYCKaeT HeCyIIe-

OOyuatromuiics nie-
MOHCTPUPYET I0J]-
HOE COOTBETCTBHE
3HaHUH NPOrpaMme
JTUCLUIIIUHBI,
JIOTUYHO U apry-
MEHTHUPOBAHHO OT-
BEYAET Ha BCE BO-
IIPOCHI, B TOM YHUC-
JIe TONIOJIHUTENb-
HBbIE, IOKa3bIBAET
BBICOKUH YPOBEHb

HETPaBUIIBHO OTBE- CTBCHHBIC TIOTPEII- | TEOPETUICCKON

YaeT Ha JOMOJIHU- HOCTU WJIM JaeT He- | MOJITOTOBKU

TEJIbHBIC BOTPOCHI JOCTaTOYHO TIOJIHBIC

VT 3aTPYIHSCTCS C OTBETHI

OTBETOM
yMeThb: Obyuaromumiicas mo- | OOyuaromuiics feMoH- | OOyuaromuiics OObyuaromuiics ae-
Ha Hay4YyHOW OC- | Ka3blBa€T HEJOCTa- | CTPUPYET HEMOJIHOE CO- | JIEMOHCTPUPYET MOHCTPUPYET yMe-
HOBE OpPraHM30- | TOYHOE YMEHHUE | OTBETCTBUE CIIEIYIO- YaCTUYHOE HUE TPUMECHSTH
BaTh CBOH TPYI, | IPUMEHITh HM3BECT- | WX YMEHUI: PEIICHHE | COOTBETCTBUC TEOPHIO K pertie-
yMeTh  BBIOW- | Hble B y4eOHOW JIU- | 3a]1a4, YMEHHE MOJb30- | CICAYIONINX HUIO Tpejiiarae-
paThb s dek- | Teparype METOABl K | BaThCS BapHALMOHHBI- | YMEHUHN: MPUMCHSITH | MBIX 3a/1a4, Ipa-
TUBHBIC CIIOCO- | PEIICHUIO Tpejjiara- | MU METOJaMH U IIPHUH- | TEOPETUYCCKHE BUJIBHO U TIOJTHO
Obl  pemieHus | eMBIX 3ajJa4, JOIyc- | umnaMu. B pemenun METOJIbI K PEHICHUIO | CTPOUTH PEIICHHSI
TPUKJIATHBIX KaeT rpyOble ommOKH | 3a7a4 MOTYT COJiep- 3amad. YMeHus | MaTeMaTUYECKUX
3a/71a4, BO3HU- | IPU PEIICHUU 3a7ad | )KaThbCs TpyObIe OMMO- | OCBOECHHI, HO | 3ama4. CBOOOIHO
KaIOIIKUX B XOJIe | WM BOOOINE pelle- | Ku, IPOsSBISETCS HE0- | IOMYCKAalTCsl He3Ha- | ONepHpyeT MpHoo-
npodeccuo- HUS 3a7ad  OTCYyT- | CTATOYHOE YMEHHE YUTENIbHBIC OMIMOKH, | PETCHHBIMU yMe-
HAIBHOW  Jie- | CTBYIOT, HENpaBUJIb- | IPUMEHSATH TEOPHIO K HETOYHOCTH, HUSMU, IPUMEHSIET
TEJIBHOCTH, HO OTBEYAeT Ha JIO- | PEUICHHIO Tpeyiarac- 3aTpyJHEHUS  TIPU | UX B CHUTYaIUsIX
KPUTHYECKH MOJIHUTENbHBIE  BO- | MBIX 33/1a4. pellleHur 3a]a4, He | MOBBIIICHHOM
OIICHWBAsl ~ pe- | MPOCHl WM 3aTpy/I- BIIHSIFOIIINIE Ha | CIIOKHOCTH.
3y/lbTAaThl CBOEH | HSIETCS C OTBETOM o0mIMii X011 pereHus
JESITSIIBHOCTH
BJIAJIeTh: OOyuaromuiics  He | OOyyaromuiics Bnaaeer | OOydaronuiics OOyuatomuiics B
CIOCOOHOCTBIO | BIQJCET WJIM B CO- | MATEMAaTHYECKUMHU ME- | YaCTHYHO  BIIAJEET | TIOJHOM 00beMe
HA HAYYHOW OC- | BEpPIIEHHO HEAO0CTa- | TOJaMH B HETIOJTHOM BapHAIIOHHBIMH BIIa/ICET BapHallH-
HOBE OpPTaHM30- | TOYHOH CTCIICHH | 00beMe, IOMYCKATCS | METOJIaMHu U | OHHBIMH METOJaMH
BaTh CBOH TpyI, | BIajeeT 3HAYUTENbHbIE OMUOKH, | TPUHIIAIIAMH, Y TIPUHIIUTIAMH,

CaMOCTOSATEIb-
HO  OLIEHUBAs
pe3yNbTaThI
cBOeH paboThI

HaBbIKaMU TPUMCHC-
HUA TCOPCTUUCCKOTO
amnrmapara Hu pas3janyd-
HBIX BapHUAllMOHHBIX
MCTOAOB H IIPUHIU-
IIOB K PCHICHUIO 3a-

MPOSIBIISIETCS. HEJTOCTA-
TOYHOCTh BJIaJICHUS Ma-
TEMaTHYECKON TEXHH-
KOM, UCIIBITHIBACT 3HA-
YUTEJIbHBIE 3aTPyIHE-
HUSI TIPU IPUMEHECHUU

HaBBIKH OCBOCHBI, HO
JIOMYCKalOTCA HEe3Ha-
YUTEIIbHBIC OIMUOKH,
HETOYHOCTH,
3aTPyAHCHUS
AHATUTUYECKUX

pu

CBOOOTHO TIpUMeE-
HSET MOJYyYEHHBIE
HaBBIKH B CUTYaIlH-
SIX TIOBBINIICHHOM
CIIOKHOCTH.
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naq

HaBBIKOB B HOBBIX CH-
TyaIrusx.

onepanusx,
MEepeHoce YMEHUM Ha
HOBBIE,HECTaHAAPT-
HBIE€ CUTYyallUU

IIK -2 cnoco0HOCTH MPOBOAUTH TeOPeTHYECKHE U IKCIEPUMEHTANIbHbIE HAYYHbIE UCCIeA0BAHMS 10 10-
HCKY M MPOBepPKe HOBBIX H/ieil COBEPIIEHCTBOBAHNS HA3EMHBIX TPAHCIOPTHO-TEXHOJIOTHYECKUX CPE/ICTB,
HX TEXHOJ0THYecKOro 060py/10BaHUs U CO3JaHUSI KOMILJIEKCOB HA UX 0a3e

3HATh:
MareMaruye-
CKHE  METO[BI,
MareMaruye-
CKHE€ U KOMIIb-
IOTEpPHBIE MOJIE-
M, TpUMEHse-
MbIE IS aJIeK-
BaTHOT'O OIHCa-
HUS pealbHBIX
MPOIECCOB, OT-
paxkarolmux pa-

OO6yuarommiicss  je-
MOHCTPUPYET  TOJ-
HOE OTCYTCTBHE HIIH
HEJIOCTATOYHOE  CO-
OTBETCTBUE 3HAHUU
KOHTPOJIHPYEMBIX
pa3eiioB MaTeMaTH-
KU

HE CIIOCOOCH apry-
MEHTUPOBAHHO H T10-
CJEA0BATEILHO U3-
Jarath MaTepua,

OO0yuaromuiics: 1eMOH-
CTpUPYET HEMOIHOE CO-
OTBETCTBUE 3HAHMM
porpamme,
JIOITYCKAIOTCS OIIHOKH,
MIPOSIBIISICTCS] HEOCTA-
TOYHOE, TOBEPXHOCTHOE
3HAHUE TCOPUH, CYTH
MeTon0B. J{ist momyue-
HUS IPABHIILHOTO OTBE-
Ta TpeOYIOTCS yTOUHSI-
IOII[UE BOTIPOCHI.

OO6yuarommiics
JEMOHCTPHPYET
JIOCTaTOYHO
ryooKkue — 3HaHUS
KOHTPOJIUPYEMBIX
paszenos JTUCIIH-
IUTMHBI, OTBEYAeT Ha
BCE BOIPOCHI, B TOM
qucle JIOTIOJTHU-
TenpHble. B TO Ke
BpeMsl TpU OTBETE
JOTTyCKaeT Hecyle-

OOyuatromuiics nie-
MOHCTPUPYET I0J]-
HOE COOTBETCTBHE
3HaHUH NPOrpaMme
JTUCLUIIIUHBI,
JIOTUYHO U apry-
MEHTHUPOBAHHO OT-
BEYAET Ha BCE BO-
IIPOCHI, B TOM YHUC-
JIe TONIOJIHUTENb-
HbIE, IOKa3bIBAET
BBICOKUI YPOBEHb

00Ty Ha3eMHBIX | HETIPaBUJIBHO OTBE- CTBEHHBIC TMOTpEII- | TCOPETHUECKON
TPaHCIIOPTHO- YaeT Ha JOMOJIHU- HOCTH WJIM JaeT He- | MOJITOTOBKH
TEXHOJIOTHYe- TEJILHBIC BOIPOCHI JOCTaTOYHO TIOJIHBIC

CKHUX CPEJCTB, | HIIU 3aTPYIHSIETCS C OTBETHI

UX TEXHOJOTHU- | OTBETOM

YECKOro 00opy-

JIOBaHHS

yMeThb: OOyuaromuiics no- OOyuaromuiics neMoH- | OOyuaromuiics ne- | OOyuatomuiics ne-
MaTreMaTHue- Ka3bIBaeT HEJAOCTa- CTPUPYET HETMOIHOE CO- | MOHCTPUPYET Ya- MOHCTPUPYET yMe-
CKHE  METObl, | TOUHOE YMEHHUE OTBETCTBHE CIIEYIO- CTMYHOE COOTBET- HUE MPUMEHSThH
MaTeMaTHue- MPUMEHSTHh TEOPHIO K | IUX YMEHUI: pelIeHHe | CTBUE CIEIYIOIINX TEOPHIO K perrie-

CKHE M KOMIIb-
IOTEpPHBIC MOJIe-
T, TPUMEHsIC-
MBIC IS aJIeK-
BaTHOTO OIIHCAa-
HHUS  peabHBIX
IPOLIECCOB, OT-
paKaroIMX pa-
00Ty Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYE-
CKHX  CPEJICTB,
UX TEXHOJIOTH-
YECKOro 000py-
JIOBaHUS

peleH o npejiara-
€MBIX 33J1a4, JIOITyC-
KaeT rpyoble omnoKu
MIPH PEUIeHUH 3a7a4
WJIHM BOOOIIE periie-
HUS 337124 OTCYT-
CTBYIOT, HEIIPABHUIIb-
HO OTBEYAeT Ha JI0-
MOJTHUTEIbHBIE BO-
MIPOCHI, CBSI3aHHBIE C
M3y4aBIIMUCS B
Kypce MEeTOoJIaMH |
MOJIEJIIMU  MJTH 3a-
TPYAHSETCS C OTBE-
TOM

3a/1a4, YMEHHE MO0JIb30-
BaThCsl BapHAIIMOHHBI-
MU METOAaMH U MpPHH-
uunamu. B pemennun
3a7a4 MOT'YT COAEp-
JKaThbCsl TpyObIe O1INO-
KU, IPOSIBIISIETCS HEJO0-
CTaTOYHOE YMEHUE
MIPUMEHATH TEOPHIO K
pELIEHUIO TTpeiarae-
MBIX 3a]1a4.

YMEHUM: IPUMEHATH
TEOPETUYECKUE ME-
TOJBI K PELIEHUO
3amad. Y MCHUS
OCBOEHBI, HO JIOITYC-
KaroTcs He3HAYH-
TeNbHBIE OLINOKH,
HETOYHOCTH, 3a-
TPYJIHEHUs IPU pe-
IIEHHUH 3a1a4, HE
BJIMAIOIINE Ha 00-
WA XOJ pelICHUs

HUIO TIpeiarae-
MBIX 337134, Tpa-
BUJIBHO CTPOHTH
peliCHud MaTeMa-
THUYECKHX 3a/1ad.
CBoOoaHO omnepu-
pyeT npuodpeTeH-
HBIMHU YMCHUSAMU
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BJIAJETh:
CIIOCOOHOCTEIO
MPOBOJHUTH TEO-
pETHYECKHUE W
IKCIIEPUMECH-
TaJbHbIC Hay4-
HBIE  HCCIIEO-
BaHHS IIO IIOHC-
Ky ¥ TIPOBEpKE
HOBBIX W€ CO-
BEPIIICHCTBOBA-
HHUSI Ha3eMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYE-
CKHX CpPEJCTB,
UX TEXHOJIOTH-
YECKOro 00opy-
JIOBaHUS

OOyuarommuiics He
BJIaJceT WIH B CO-
BEpIIECHHO HEJIOCTa-
TOYHOM CTEIICHHU
BJIaJICET HABBIKAMU
MIPUMEHEHHUSI Teope-
TUYECKOTO arlrnapara
Y pa3IuYHbIX MaTe-
MAaTHYECKHX METO-
JIOB K PEILICHUIO 3a-
Jaq

OOyyaromuiics Blageer
MaTeMaTHYECKUMU Me-
TOJIaMU B HEIIOJIHOM
o0beMe, OIyCKarTCs
3HAYNTCILHBIC OIMOKH,
MPOSIBIISIETCS. HEJIOCTA-
TOYHOCTH BJIAJCHHS Ma-
TEeMaTHYECKON TeXHHU-
KOM, UCIILITHIBACT 3HA-
YUTEIbHbBIC 3aTPY/IHE-
HUS NPU TPUMEHEHUHU
HaBBIKOB B HOBBIX CH-
Tyalusx.

OO6yyarommuiics 4a-
CTHYHO BJIJICET Ba-
PHUAITMOHHBIMH M€-
TOJIaMU U MPUHIHU-
MaMH, HaBBIKH OCBO-
€HbI, HO JIOMYCKaIOT-
Csl He3HAYUTEIILHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPyTHEHUS
IPU aHATUTUYECKUX
oreparusx, nepeHo-
c€ YMEHHUI Ha HO-
BbIC, HECTaH/IAPTHBIC
CUTYallUH.

OOyuaromuiics B
IMOJIHOM 00beMe
BIIQJICCT BapHaIlH-
OHHBIMH METOJAMH
Y IPUHIIUTIAMH,
CBOOOTHO TIPHUMeE-
HSIET TIOJyYeHHBIC
HaBBIKH B CUTYallH-
SIX TIOBBITIICHHOM
CJI0KHOCTH.

[MIxana OLCHHUBAHUA PC3YJIbTATOB HpOMe)KYTO‘{HOﬁ aTTeCTaly U €€ OIIMCAHHUE:

dopMa IPOMEKYTOYHOM ATTECTAUM: 324eT.

HpOMC}KYTO‘IHaSI aTTcCTalusa 06yqa}oumxc;1 B q)opMe 3a4CTa IIPOBOAUTCA IIO
pe3yJibTaTaM BBIIIOJIHCHUSA BCCX BHIOB y‘-I@6H0ﬁ pa6OTBI, MpcaAyCMOTPCHHBIX y‘-I€6-
HBIM IINITaHOM IIO IIaHHOﬁ AUCHUIIIMHC, IIPH 9TOM YUHUTBIBAIOTCA PC3YIIbTATHI TCKYIIC-
I'O KOHTPOJIA YCIICBACMOCTH B TCUCHHUC CCMCECTPA. OI.[GHKa CTCIICHHU NJOCTHKCHU 06y-
JarOmMUMHCA INIAHUPYCMBIX PE3YJIbTATOB 06y‘—ICHI/I$I o JUCHUIIIIMHC ITPOBOAWUTCA
npernoaaBaTciicM, BEAYIIUM 3aHATHUA 110 JUCHUIIJIMHEC MCTOAOM 3KCH6pTHOfI OLICHKH.
ITo utoram HpOMe)KYTO‘IHOﬁ ATTCCTAalluU 110 JUCHUIIIINHE BBICTABIISICTCA OLICHKA «3a-
YTCHO» HUJIN «HEC 3a4TCHO).

IIkaJa
Omnucanne
OlLlCHNBAHMSA

BeltosiHEeHBI Bce 00s13aTeIbHbIE YCJI0BHS NMOATOTOBKH CTY/IeH-
Ta K NPOMEXKYTOYHOH aTTeCcTalluM, MPEAYCMOTPEHHbIE MPO-
rpaMMol TUCUUIUIMHBL. CTYIEHT AEMOHCTPUPYET COOTBETCTBUE
3HAHWM, YMEHUH, HABBIKOB NIPUBEACHHBIM B TaOIMIAX MOKa3aTe-

3a4TeHO Jel, onepupyer NpuoOpPEeTEHHBIMHU 3HAHUSMH, YMEHUSMHU, HABbI-

KaMH, NMPHUMEHSET MX B CUTyalUsAX MOBBIILIEHHOW CIOKHOCTH.
[Tpu 3TOM MOTYT OBITH JOMYIIEHBl HE3HAYUTENIbHbIE OIINOKH, He-
TOYHOCTH, 3aTPyAHEHUS NPU AHAIMTHYECKUX ONEepauusax, nepe-
HOCE 3HAHUM U YMEHUU HA HOBBIE, HECTAHJAAPTHBIE CUTYAlLIUH.
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He BbInoIHEHBI 00M13aTeJIbHbIE YCJIOBHS MOATOTOBKH CTY/I€H-
TAa K INPOMEKYTOYHOH aTTeCTALMHU, 1pedycCMOmpeHHble Npo-
epammou oucyunaunsl, NI cTyaeHT 1eMOHCTpUpPYET HEMOJIHOE
COOTBETCTBHE 3HAHWI, YMEHHI, HaBBIKOB IIPUBEIECHHBIM B Tal-
He 3auteHo | nmuuax moxasaresne, AOMyCKalTCs 3HaYUTENbHbIE OIINOKHU, Mpo-
SBJIIETCSL OTCYTCTBUE 3HAHUM, YMEHUW, HAaBBIKOB O ALY MOKa-
3aresieil, CTyAGHT UCIBITHIBAECT 3HAYUTENIbHbIE 3aTPYAHECHUS MPU
ONEPUPOBAHUM 3HAHUSAMHU M YMEHUSIMU IPU UX NEPEHOCE HA HO-
BbIE CUTYAIIHH.

@oHbI OLEHOYHBIX CPEICTB MPeEICTABJICHbI B NMPWJIOKEHUH 2 K padoyei

nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAILIMOHHOE o0ecreuyeHre JUCHUIINHbBI

1.

w

a) OCHOBHAsI JIUTEPaTypa:

Xennep B.K. u ap. O6pikHOBeHHbIE TU(]PepeHIabHbIE YPAaBHEHHSI, BapUalIll-
OHHOE€ MCUMCJIEHUE, OCHOBBI CIIEHUANBHBIX (PYHKIUNA U UHTETPAIbHBIX YPABHEHUI
/ B.K. Xennep, T.C. benozeposa, M.B. Xennep - U3a-so «Jlanb», 2017. 320 c.
Pomanko B.K. Kypc auddepenunanbHblx ypaBHEHUNH M BapHallMOHHOTO HCYMC-
nenusi / M.: U3n-Bo «JlabopaTopus 3HaHuii», 2015. 347 c.

0) JOMOJIHMTEIbHAS JIUTEepaTypa:

Koran E.A. OObikHOBeHHbIE nu(depeHInanbHble YPAaBHEHUSI U BapHAIlMOHHOE
MCYHUCIICHHE B MPUJIOKEHUU K Pacdy€Ty aBTOMOOWMJIBHBIX KOHCTPYKIMI. YueOHoe
nocodue no aucuuiinHe «MareMaTukay JJid CTYJE€HTOB BCEX CHEIUaTbHOCTEH.
M.: MAMMU, 2010. 200 3x3.

http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.
Pomanko B.K. CoopHuk 3amau no nudepeHnnanbHbIM YPaBHEHHUSIM U BapUally-
onHomy wucuuciennto / B.K Pomanko, B.B. Bnacos, JI.U. Komanenko, H.X.
AraxanoB - M.: U3n-Bo «bunom», 2015. 222 c.
Onbecronsl JI.D. Bapuammonnoe ucuucnenue. M.: KomKuura, 2006. 208 c.
Kpacnos M.JI., Makapenko I'.1., Kucenés A.. Bapnanuonnoe ncuucnenue. M.:
Hayka, 2003. 192 c.
Tpyxan A.A. OropoguukoBa T.B. OObikHOBeHHBIE AuddepeHInaIbHbIe ypaBHe-
HUSL U METOJbl WX pelieHus. Psanpl. DneMeHTh BapHAIMOHHOTO WCYHCIICHUS:
yuebHoe nocodue / M.: U3n-Bo «Jlanby, 2019. 268 c.

B) IPOrpaMMHOe o0ecnevYeHrne 1 MHTEPHET-PeCypChl:

[IporpammHoe obecriedeHue He NpeyCMOTPEHO.
HNuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepHalibl B DJIEK-

TPOHHOM BHje, IpeJacTaBlcHHBIe Ha caiite mospolytech.ru B pasaene: «llentp ma-
TeMatudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);
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http://lib.mami.ru/lib/content/elektronnyy-katalog

BapuaHTel KOHTPOJIBHBIX 3aJaHUM IO AMCLMIUIMHE NPEICTABICHBI HA CaWTax:
http://i-exam.ru, http:// fepo.ru.

Ilone3nwle y‘le6HO-MeTOI[I/I‘IeCKI/IC u PIH(bOpMaHI/IOHHble MaTcpuaiibl IMPCACTAB-
JICHBI Ha cauTax:

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

[lepeuenp pecypcoB HHODOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTH «H-
TCPHCT» MJIsI OCBOCHUA JUCHUIIIIMHBI!
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchbl BKIIOYAIOT y4eOHO-METOUUYECKIE MAaTepUAIIbl, MPEACTaB-
JIEHHbIE Ha cailTe 3JIEKTPOHHO-OMOIMoTeyHol cuctemsl W3gartenbcrBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher_math.html Tectsr o BEICIICH MaTeMaTHKE.

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHnue QU CIUTITHHbI

MatepuanbHO — TeXHHUYECKas 0a3a YHHBEpPCUTETa OOECIEUMBACT MPOBEIECHUE BCEX
BUJIOB 3aHATUMN, NMPEAYCMOTPEHHBIX yUYE€OHBIM IUIAHOM U COOTBETCTBYET AECHCTBYIO-
LIMM CaHUTApHBIM U IPOTHUBOIIOKAPHBIM IIPABUJIAM W HOpMaM.

Jlis mpoBeieHUs] Y4eOHbIX 3aHATUN UCTIOIB3YIOTCS:

- JIEKIIMOHHBIE ayJUTOPUH U ayIUTOPHUM JJIS IPOBENCHUS NMPAKTUYECKUX 3aHATUH, B
TOM 4YHCJIE, OCHAICHHbIE MYJIBTUMEANMHBIM 000pYyAOBaHNUEM ISl IPOBEACHUS ayIu-
TOPHBIX 3aHATUN (IPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 1711 paboThI CO CIEUUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CIIEYEHUEM BO BPEMS UH-
TEPAKTUBHBIX MPAKTHUYECKUX 3aHATHI MMEIOTCS KOMIIBIOTEPHBIE KJIACCHI YHUBEPCH-
TeTa.

9. MeToan4yecKkue peKOMEHIAUMH VIS CAMOCTOSTeJIbHOI padoThI CTYyACHTOB

Hapsny ¢ 3agauamu ucciieioBaHus SKCTPEMyMOB (DYHKITUM Ha MIPAKTHKE 4acTO
BO3HHUKAET HEOOXOIUMOCTh OTBICKAHUS MAKCHUMAJIbHBIX U MHUHHMAIbHBIX 3HAUYEHHI
MaTeMaTHYECKUX BBIpaXKEHUU Oojiee OOIero BHUja — TaK Ha3bIBaeMbIX (DYHKIIMOHA-
JIOB.

BapuarnmonHoe MCUMCIICHHE U SBIISICTCS Pa3leiiOM MaTeMaTHKH, IOCBSIICH-
HBIM HCCJICIOBAHUIO METOOB OTBHICKAHUS SKCTPEMYMOB (DYHKIIMOHAJIOB, 3aBUCSIINX
OT OJTHOW WJIM HECKOJIbKUX (DYHKITUH, TIPH Pa3HOTO POJia OTPAHUUYEHUSAX, HaTaraeMbIX
Ha 3TU (PYHKIIUH.

B nHacTosmee Bpemsi BapHallMOHHBIC METOIbI OYEHBb IMTUPOKO MPUMEHSIIOTCS B
MEXaHHKe U (PU3HMKE.

[Tonarue QyHKIMOHANA SBISETCS OOOOIICHUEM TOHATUS (PYHKIMHU: €CIU
byHkusa Y(X) - 9T0 3aBUCUMOCTD YKCIIa OT uncia, To Gpyrakuumonan I[y(x)] - sto
3aBUCUMOCTh 4YHUCIa OT (DYHKITMU, OH OMpEJeNIeH Ha MHOXECTBE JOMYyCTHUMBIX KPH-
BBIX.

YroObl TpociiequTh W3MEHEHHE (PYHKIIMOHAJIA TP HM3MCHCHHH apryMEHTa
BBOJIUTCS, TIPEKJIC BCETO, MOHATHE BapuaIuy (YHKIIUA - apryMeHTa (QyHKIIHOHAA.
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BapeupoBanue aprymenta ¢yHKIMOHATa O3HAYAET MEPEXoj] OT OJAHOU (yHK-
IIUU U3 KJacca JAOMYyCTUMBIX JUIsl JAHHOTO (PYHKIIMOHANA K APYroi 0ECKOHEYHO Oyn3-
KO ei QYyHKIIUM MPU TOM K€ 3HAaUeHUU X .

B sTtom cocTtouT oTiMuue BapbuUpoOBaHHS OT AuddepeHIupoBanus QyHKIIHH,
KOTOpOE, KaK U3BECTHO, SIBIISIETCS MEPOW U3MEHEHHS OJHOU U TOU ke (PYHKIUU npu
W3MEHEHUH HE3aBUCUMOM NTEpEMEHHON X.

BapbeupoBanue aprymenTa GyHKIMOHAIA Jy aHAJIOTUYHO MPUPAIICHUIO HE3a-

BHCHMOU TTEPEMEHHON AX TPH UCCIICIOBAHUH SKCTPEMYMOB (DYHKITHA.

BapbupoBanue aprymenTta ¢pyHKIMOHANIA — 3TO HOBasi MaTeMaTuyeckas omnepa-
1Us1, IEPECTAHOBOYHAS C ornepanusiMu TudPepeHInpoBaHrs U UHTETPUPOBAHUS.

AHanoruyHo, Bapuanus (pyHKIIMOHAJIA UTPAET Ty K€ POJIb MPHU UCCIIETOBAHUU
(dbyHKIIMOHAIOB, 4TO auddepeHiran GyHKIUU Py KuccieaoBanun ¢yHkui. Bapua-
st GyHKIMOHAJA — 3TO IJIaBHas JUHEHHAs YacTh NpupanieHus: GyHKIHOHaa.

[Ipu ucciaenoBaHUM JIOKAIBHOTO 3KCTpeMyMa (pyHKIIMOHANA BBISICHSETCS, YTO
HEO0OXOMMOE YCIIOBUE IKCTpeMyMa (DYHKIIMOHAJIa COCTOMT B PABEHCTBE HYIIO €ro0
Bapuanuu Ol =0. 37ech OmITh MPOSBIAETCS aHAJIOTHS C MCCIEIOBAHUEM IKCTPEMY-
MOB (yHKIUH. JIeMCTBUTENBbHO, HEOOXOAMMOE YCIOBUE 3KCTpeMyMa (YHKIIMU B
JTAHHOM TOYKE COCTOMT B PABEHCTBE HYJIO MPOU3BOJAHOW (PYHKIIMU B ITOM TOUKE:
y'(X) =0.

Heo6xonumo o0s13aTeIbHO OCMBICIUTD M 3HaTh MOCTAHOBKY U PEIICHUE MPO-
CTEHIlel BapUallMOHHOW 3aJlayd — 3aJladyd C HEMOJBW)KHBIMU T'DAHUIAMHU, PEIICHHE
KOTOPOM CBOJMUTCS K PEIICHUIO KPaeBOU 3a/1auu JJisi HEIMHEWHOTo AuddepeHIaib-
HOTO ypaBHEHHUSI BTOPOTO TOpsiiKa — ypaBHEHHUs Dilnepa, urparomiero GyHaamMeH-
TaJIbHYIO POJIb B BAPUAIIMOHHOM HMCUYUCIICHUH.

Bropas acth Kypca cBs3aHa C pa3HOro pojaa 000OIIEHUsIMU MTPOCTEHIIeH Ba-
PHUAIMOHHON 3a7]auM. JTO 3aJa4l OTBHICKAHHUS SKCTPEMYMOB (DYHKIIMOHAJIOB, COAEP-
KAIIMX HECKOJIbKO (DyHKIINH, GYHKIIMOHAIOB, 3aBUCSAIIUX OT MIPOU3BOJIHBIX BBICIIIETO
nopsigka, (QyHKIMOHATIOB, 3aBUCAIINX OT (DYHKIIUM HECKOJBKUX HE3aBUCHUMBIX TEpe-
MEHHBIX, a TaKX€ BapUallMOHHAS 3ajJjaya CO CBOOOAHBIMU KOHIIAMHU U BapUAIIMOHHAS
3a/1a4y ¢ MOABMXKHBIMU IPaHULIAMM.

Hano uerko mpeacTaBisiTb OOIIHOCTh M pa3fiiuus B IMOCTAaHOBKax 3ajad,
YMETh COCTaBJIATh ypaBHeHUs Jusiepa — [lyaccona, Dunepa — Octporpaackoro. Pe-
IIEHWE JTHUX YpPaBHEHWW W, KOHEYHO, YPABHEHHMs OWJiepa IPU COOTBETCTBYIOLINX
KpPaeBbIX YCIOBUAX TPEOYET OT CTy/IEeHTa YMEHUS pemath nuddepeHiraibabie ypas-
HEHHS pa3JIMYHOr0 THUIIA.

[Ipu penieHny BapHallMOHHOMN 3aa4M C OJABUKHBIMU I'PAHULIAMU HAJIO MOHU-
MaTh F€OMETPUUYECKUN CMBICI YCIOBUM TPAHCBEPCAIbHOCTH: MOCIEAHUE YCTAaHABIIU-
BAIOT CBSI3b MEXKTY YIJIOBBIMU KOA(D(UIIMEHTaAMH KacaTelbHBIX K 3aJJaHHBIM KPUBBIM
Y SKCTPEMAaJIM B TPAHUYHBIX TOUKAX KCTPEMAIIH.

BaxHbIMM [T IPWIOKEHUM SIBJISIFOTCS BapUALMOHHBIE 3a]1a4d HA YCIIOBHBIN
AKCTPEMYM - 3a7[a4H, B KOTOPBIX TPeOyeTcs HAaWTU AKCTpeMyM (yHKIIMOHAJa, ONpe-
JIEJICHHOTO Ha KJIacce JOMYCTUMBIX (DYHKIIMH, Ha KOTOPBIE, KPOME IPaHUYHBIX YCIIO-
BHI, HAJIO)KEHBI HEKOTOPHIC JOMOJHUTENIbHBIC YCI0oBUs (CBsizn). CrieayeTr mpu 3TOM
OCBOUTbH TEXHUKY MPUMEHEHHUS METO/1a HEOTIpeIeIEHHBIX MHOXKUTENeH Jlarpanika.
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Bo MHOTHX ciiy4asx 3amaqy WHTErpupoBaHus qudPepeHnanbHOT0 ypaBHEHUS
P COOTBETCTBYIOIIMX KPAEBBIX YCIOBUSIX MOYKHO 3aMEHUTHh PABHOCHIIBHOW Bapua-
[IMOHHOW 3aJauel OTBICKaHUs (PYHKIIMH, COOOIAIONICH 3KCTpeMallbHOE 3HAuYCHHUE
HEKOTOPOMY (PYHKIIMOHAITY.

Hampumep, npu 0OBIYHBIX KPAeBbIX YCIOBHUSIX MOKHO CBECTH MHTEIPUPOBAHUE
YPAaBHEHHI CTaTUYECKOW TEOPUU YIPYTOCTH K OTBICKAHWIO MUHHMYMa MOTEHIHAJIb-
HOW sHepruu nedopmaiuu.

Bapuanuonusie 3a1a4n JOMYCKAOT UX TIPSIMOE PEIIeHUE, TO €CTh IPUOIHNKEH-
HOE€ PEIIEHUE, CBOJSIIEE UCXOJHBIE YPABHEHUSI HEMOCPEACTBEHHO K KOHEYHBIM CH-
cTeMaM alnreOpanvyecKux ypaBHEHUM. Takue MeToIbl M Ha3bIBAIOTCA MpsMbIMU. WX
MIPUMEHEHUE CBSI3aHO C MCIOJIH30BAaHUEM OOIIMX BapUAIMOHHBIX MPUHIIUIIOB MEXa-
HUKH. B 3amagax mexanuku neopMupyeMoro TBEPAOTO Teia MPsIMbIE METOJIBI pe-
IeHUsT 0a3UPYIOTCS HA anMpOKCUMAITH Ae(OPMUPOBAHHOTO M HAMPSHKEHHOTO CO-
CTOSTHUS.

HaunGonee yHUBEpCATbHBIMU U PACHPOCTPAHCHHBIMU NPSIMBIMH METOJAMHU
MPUOJIMKEHHOTO PEIICHUs OCHOBHOM 3aj]au BapUAIIMOHHOTO MCYUCIICHUS — 3a]lauu
OTBICKAHMS dKCTpeMyMa (PYHKIIMOHAJIOB SABJsit0TCS MeToa Putiia u meton byonosa —
[anepkuna. CTyneHTy cienyeT 00s13aTeIbHO pa3o0paThCsi B MPUMEHEHUH 3TUX METO-
JIOB K PEIIEHUIO 3a/ladyu M3 pacueTHO — Trpaduueckoil paboTel 00 U3rude CTEp>KHA
MIPY Pa3JIMYHBIX TPAHUYHBIX YCIIOBUSX, TaK Kak OHHU U ceivac (cmyctsa 6osee 100 ner
MOCJIe UX TOSIBJICHUS) SIBJISIIOTCSL BEChbMa PaCIPOCTPAHEHHBIMU «Pa0OUYUMMU») METO/1a-
MM MEXaHHKH.

CryneHT B mpolecce OCBOCHMS Kypca JOJKEH OBJIAJIETh 3HAHUEM BapHUALIMOH-
HBIX METOJIOB Y MPUHIIMIIOB U YMETh MPUMEHATh UX K PEIICHUIO MTPOCTEUIINX THUIIO-
BBIX 33144, OTHOCSIIUXCS K MPUKIIAJTHON MEXAHUKE.

10. MeToauveckue peKOMEHAALMH VISl IIPenoaaBaresist

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO MpaKTUYe-
CKHM BECh U3y4aeMblii UIMU MaTE€pUAIL SBJISIETCS U1 HUX HOBBIM, HE U3y4YaBLIUMCS HU
B IIPOrpamMMe€ CPEIHEW IIKOJIbI, HU B KJIACCHUYECKHMX Pa3/iesiaX BBICIIEH MATEMATUKU
Ha 1epBoM Kypce. OHaKO OH BMOJIHE MOXET OBITh YCIEITHO U3yUYeH, €CIIU CTYEHTHI
OyIyT moCeNaTh 3aHsTHS, CBOEBPEMEHHO BBITOJHATH JOMAITHUE 3aJJaHUSI U TTOJIb30-
BaThCs (MPU HEOOXOAMMOCTH) CUCTEMOM TUIAHOBBIX KOHCYJIbTAIUM B TEUEHUE KaXK]10-
ro cemecTpa.

Bomeamme B Kypc BapuallMOHHOTO MCYUCIICHUS Pa3Aeibl MPAKTUYECKH OPH-
EHTUPOBAHBI, TAK KaK UMEIOT MIHUPOKOE PACIPOCTPAHECHUE JJIS PEIICHUS PA3HOTO PO-
Ja 3a7a4 B IIMPOKOM CMBICJIE ONTUMAJIBHOTO ympaBiieHUus. MIX OCBOEHHE MOMOKET
CTyJICHTaM YyCHENIHO MPUMEHATh HAKOIJICHHbIC 3HAHUSA B Mpo(ecCHoHaIbHON aes-
TEJIbHOCTH.

Heo6xomumo ¢ caMoro Havania 3aHsITUA peKOMEHI0BAaTh CTY/IEHTaM OCHOBHYIO
Y JIONIOJIHUTENBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CHUCOK BOIPOCOB IS
MOJATOTOBKH K 3K3aMEHY.

Ha nepBom 3aHSATHM 10 TUCHUTUIMHE 0053aTEIbHO MPOUH(OPMHUPOBATH CTY/IEHTOB O
BUJIC U (DOpME TPOMEKYTOUHOM aTTECTAIMH MO JUCIUILIMHE, CPOKaX €€ MPOBEIACHUS,
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YCIIOBHSIX JOMYyCKa K IPOMEKYTOUYHOM aTTECTAllMH, IPUMEHAEMBIX BUIAX MPOMEXY-
TOYHOTO KOHTPOJISI.

CooOpaykeHus: 1 pEeKOMEHJAINY, NMPUBEACHHBIE B . 9 pabouell mporpaMmbl
IUI CTY€HTOB, JOJDKHBI OBITH YETKO CPOPMYJIUPOBAHBI M U3JI0KEHBl UIMEHHO IIpe-
[I0JIaBaTEJIEM Ha JIEKIUAX, MPAKTUUECKUX 3aHATUSAX U KOHCYJIbTAlUSX.

W3noxxeHue TeopeTnyeckoro MaTepuasia JOJKHO COMPOBOKAATHCS WILIOCTPA-
TUBHBIMH NPUMEPAMH, TIIATEIBHO OTOOPAHHBIMH MPENOaBATEIEM TaK, YTOObI TEX-
HUYECKHUE TPYAHOCTH U BBIKJIAJKHA IPH PEIICHUH 33Ja4l HE OTBJEKAJIH OT IJIABHOIO:
OCMBICJIEHUS HJIEU U CYTH MIPUMEHSAEMBIX MeTOA0B. CiielyeT Bceraa yKa3blBaTh IpH-
Mepbl MPAKTUIECKOTO MPUMEHEHHUsI PACCMOTPEHHBIX Ha 3aHATHUSIX ypaBHEHUH U Qop-
MYIL.

[IpakTrueckue 3aHATHS JOJKHBI ObITh OPraHW30BaHbI MPEMOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTAaBAJIOCh BPEMS Ha IMEPUOAMYECKOE BBIIOJHEHHUE CTYIEHTAMH
HEOOBILION CaMOCTOATENbHONW PabOThl B ayIMTOPUU JJIsl IPOBEPKU YCBOEHUS U3JIO-
KEHHOT'0 MaTepHaa.

[IpenonaBarenp, BeAyLIMil MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIAaCOBBIBATH
y4eOHO — TEMaTU4ECKH TUIaH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY
0003HaYECHUH.

[TpenogaBatento cieayeT NOOMBATHCA CUCTEMAaTUUYECKOW HENPEPHIBHONM pabo-
Thl CTYJEHTOB B TEUEHUE CEMECTPa, HEOOXOANMO BBIABIIATH CHIIbHBIX CTYACHTOB U
MPUBJIEKATh UX K HAYYHOW paldoTe, K y4acTUIO B Pa3HOIO pojia OJIMMIIMAAAX U CTY-
JEHYECKUX HAYYHO-TEXHUYECKUX KOH(EPEHIHUAX U KOHKypCax.

CTyAeHT JOJHKEeH OLIyIIaTh 3aMHTEPECOBAHHOCTh MPENOJABaTeNsl B JTOCTUXKE-
HUM KOHEYHOro pe3yibTaTa: B MPUOOPETEHHH OOYYalOIMMHUCA IMPOYHBIX 3HAHWM,
YMEHUH U BJaJICHHUs HAKOIJIEHHON MH(OpManuen s peleHus 3aaad B npodeccuo-
HaJIbHOU JI€ATEIIBHOCTH.
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Ilpunoscenue 1
CTpyKTypa u coaepkaHue TUCHUIINHBI
«OCHOBBI BADHMAIIHOHHOT0 MCYHUCJICHUS»
M0 CHEeUAIbHOCTH
23.05.01 HaszemHbIe TPAHCHIOPTHO — TEXHOJIOTHYECKHUE CPEACTBA
[Tpodunp moaArOTOBKH
JIMHAMMKA U IPOYHOCTH TPAHCHOPTHO — TEXHOJIOTHYECKUX CHCTEM
KBanuukaums - uHXeHep

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 | D 3
YeTBepThiil 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.
Pemienne BapuanMOHHOW 3aJayd C HEMO-
1.2 |1BMXHBIMU 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 3ama4u C HEIOJBI)KHBIMU Tpa- 4 4 2




HUIaMH. YacTHBIE CIy4au HHTETPUPYEMO-
CTH YpaBHEHHUs Dilsiepa.

1.5

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

1.6

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

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

1.7

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

CamocrositesabHast padora Ne 1 «Haxox-
JAeHHEe IKCTpeMaJjied (PyHKIMOHAJIA, 3aBU-
csero oT (P)YyHKIMHU OHOI 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-
CKOJIbKMX MEPEMEHHbIX. Y paBHEHHE Dilie-
pa-Octporpajckoro. BapualMoHHBIN BBbI-
BOJl BOJTHOBOI'O ypaBHeHMs. BapnannonHas
3aJja4a co CBOOOTHBIMHU KOHIIAMH.

1.10

Pemienne BapmallMOHHOW 3a/adyd CO CBO-
0OIHBIMH KOHI[AMUA
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1.11

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

11

1.12

Pemenus BapI/IaI_II/IOHHOI‘/’I 3agadynu C IIO0-

12
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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. MeTOoJ HeomnpeaeneHHbIX
MHO)HuTenen Jlarpanxka.
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1.14

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

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 BapuanvoHHBIH NPUHIMI
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 MPAKTUYECKOE 3aHATHE

18

(Dopma ammecmauuu

21

Bcero yacoB nmo gucuMIJInge
B YeTBEPTOM ceMecTpe

18

18

36
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[Ipunoxenue 2

MHHUCTEPCTBO HAVKHU M BBICIIIETO OBPA30BAHU S POCCUNCKOU ®EIEPALIIN
OEAEPAJIbHOE I'OCY AAPCTBEHHOE BIOJDKETHOE OGPA30BATEJIBHOE YUYPEXK/IEHUE

BBICHIEI'O OBPA3OBAHMA

«MOCKOBCKUH NOJIUTEXHUUYECKUI YHUBEPCUTET»
(MOCKOBCKHUH IMMOJINTEX)

Hanpagienue moarotoBku
23.05.01 HABEMHBIE TPAHCITIOPTHO — TEXHOJIOI'MYECKHUE
CPEJACTBA
[Tpoduib moaroTOBKH
JIMHAMHUKA U MPOYHOCTh TPAHCMIOPTHO — TEXHOJIOTMYECKHUX CHCTEM
(Umxenep)

®opma 00ydeHus: OUHas

Kad)em:)a «MaremaTuka

®OH/I OHEHOYHbLIX CPEJACTB

MO TUCHUTJIMHE

OCHOBBI BADMAIIMOHHOI'0 MCYMCJIEHH S

Cocrag: 1. Ilacnopt poHma OIIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJICTB:
- 9K3aMeHallMOHHbIe OMJIEeThbI
- KoMmiekThl 3aaHuii 1J11 KOHTPOJIbHBIX padoT
- Kommiekt Bonpocos
- KommuiekT 3aganuii 1J1s1 BLINOJHEHUS
pacuyeTHo-rpaguuecKux pador

CocTaBHUTEID:

aoi., K.p.-Mm.H. Koran E.A.

Mocksa, 2019 ron
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmuma 1

OcHoBbBI BapHAIIMOHHOI'0 HCYUCJICHUA

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

B mporuiecce ocBoeHUs TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIETYIOIINE

001eKyIbTYPHbBIE, 001ennpodeccuoHaIbHbIE, TPOdecCHOHATbHbIE KOMIETEHINH:
KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorust ®opma CreneHnn ypoBHeil 0CBOEHUS KOM-
(popMHpOBaHUS | OLIEHOYHOI0 | MEeTeHIUH
KOMIIeTeHIIN I cpencrBa**
NHIAEKC | @POPMYJINPOBKA
OK-1 CIOCOOHOCTH K a0- 3HATh: nekuus, camocto- | YO Ba3zoBblii ypoBeHb
CTPaKTHOMY MBIIIIJIE- | MaTEMAaTUYECKUI anmnapar Bapu- | sreiabHas padora, | PI'P -BJ1a/IeeT HaBbIKaMH pabOThI C OCHOB-
HUIO, aHAJIN3Y, CUH- allMOHHOI'O MCYHMCIICHUS U Ha cemuHapckue 3a- | T HBIMU [TOHATUSIMH U METOJIaMU B paM-
TE3y 3TOM OCHOBE Pa3BUTh CIIOCO0- HATHUSA KaxX JUCLUIIIUHBL;
HOCTb K a0CTPaKTHOMY MBIIILIE- - 0CO3HaeT He0OXOIMMOCTD IOBBIILIE-
HUIO, aHAJIN3Y, CHHTE3Y HUS KBAJIM(UKALMHY U CAMOCTOSITETILHO
yMeTh: OBJIaJICBaTh 3HAHUSIMU B 00J1aCTH
abCTpakTHO  MBICIHUTH, 0000- npodecCHOHAIBHOM 1A TeNbHOCTH.
marb, CHUCTEMaTU3UPOBATH U
aHaJIM3UpPOBATh IOJIy4EHHYIO IToBBIIEHHBIN YPOBEHD
nH(bOpMAIIHIO - CBOOOJHO BIAAECET METOJAMHU U
BJIA/JETh: HNPUHIUIIAMU TPUOOPETEHUS, UCTIOIb-
Ha OCHOBE OCBOEHHMSI OCHOBHBIX 30BaHUA U OOHOBIEHUS Oosee riay6o-
METOJIOB  BapHUallMOHHOTO HC- KHX MaTeMaTUYECKUX 3HAHM;
YUCJIEHUS W  BapUallMOHHBIX -BJIaJICET Pa3IMYHBIMU crloco0aMu
MPUHIIMIIOB  CHOCOOHOCTBIO K cbopa, 06pabOTKN U MPUMEHEHUST Ma-
abCTpakTHOMY MBIIIEHHIO, TeMaTH4eCKOH HH(pOpMaIUy;
aHaJIM3y ¥ CUHTE3Yy HH(bOpMaluu
OIIK-5 CIIOCOOHOCTH Ha 3HATh: nekuus, camocto- | YO ba3oBblii ypoBeHb
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Hay4YHOU OCHOBE Op- | IPUEMBI  PAIIMOHAIILHOTO  HWC- | sATenbHas padota, | PI'P -BJIaJIC€T OCHOBHBIMH MOHATUSIMU U
raHu30BaTh CBOM I10JIb30BAHUS HAaKOIUIEHHBIX | ceMuHapckue 3a- | T METOJIaMU BapUaLlMOHHOIO UCYHCIIe-
TPYI, CAMOCTOATENb- | 3HAHUM 11 3(PGPEKTUBHON | HATHSA HUA
HO OLIEHUBATh pe- HAay4yHOM OpraHu3aliu CBOETO
3yJbTaThl CBOEH Jiesi- | Tpyda IloBbIlIEHHBIH YPOBEHD
TEIbHOCTH yMeTh: - cBOOO/IHO BJIa/IeeT BApUALIMOHHBIMH
Ha HAy4YHOHM OCHOBE OpPraHU30- METOJaMH U MPUHIUIIAMH, CIOCOOEH
BBIBATH CBOM TPy, YMEJIO BBI- HX IPUMEHUTH K 3a/1a4yaM MOBBIIICH-
OupaTh ONTHUMAJIbHBIE CIIOCOOBI HOM CJIOKHOCTH, KPUTHYECKH OLICHHBAsI
pelieHns 3azad, BO3HUKAIOIINUX pe3yJIbTaThl CBOCH JEATEIbHOCTH
B X0/i¢ MpodeCCHOHATBHON Tesi-
TEJIbHOCTH, KPUTUYECKU OLIEHU-
Basl pe3yibTaThl CBOEH JESTEllb-
HOCTHU
BJIA/IETh:
CIOCOOHOCTBIO Ha HAy4YHOW OC-
HOBE OPraHU30BaTh CBOU TPV,
CaMOCTOSITEJIbHO OLIEHUBasi pe-
3yNbTaThl CBOEH PabOTHI
[1K-2 CTIIOCOOHOCTBIO  TIPO- | 3HATH: nekuus, camocto- | YO ba3oBblii ypoBeHb
BOAWTH  TEOpPETHYE- | - MaTeMaTUYeCKUE METOJbl Om- | sitenpHas padora, | KP -BJIaZIeeT MaTeMaTHUYECKUM aIllapaTom
CKH€ M DKCHEPUMEH- | TAMH3alUU Ui BO3MOXKHOCTU | ceMuHapckue 3a- | T BapUAILlMOHHOTO UCUYMCIIEHHS U HA 3TON
TaJbHbIE Hay4YHbIE | aICKBATHOTO OIHUCAHMS peaib- | HATUS bx3 OCHOBE CITOCOOHOCTBIO POBOIUTH HAY-
UCCIIEIOBaHUS IO | HBIX TIPOIIECCOB, OTPANKAIOIINX HBIE UCCIICOBAHMS [0 ONTHMHU3ALNN

MOUCKY M TIPOBEpPKE
HOBBIX HJEH COBEp-
LIEHCTBOBAHUS
Ha3€MHBbIX
MOPTHO-
TEXHOJIOTHYECCKUX
CPEACTB, UX TEXHOJIO-
THYECKOTO 000pyI0-
BaHMSI M CO3JaHMS

TpaHC-

paboTy Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJOTHUYCCKUX CPCACTB, HUX
TEXHOJIOTHYECKOT0  000pyI0Ba-
HUsA

yMeTh:

- IMPUMCHATH KIIACCHUYCCKUEC Ba-
PHAIIMOHHBIC METOJBI M MOJICIIN
OINITUMAJIBHOT'O YIPAaBJICHUA JId
pelieHusl TPUKIAJHBIX 3a/ad,

KOHCTPYKUUU

IToBBIICEHHBIN YPOBEHD

- cBOOOIHO BIIaJIeeT BapUallMOHHBIMHU
METO/IaMH M MPUHLUIIAMH, CIIOCOOEH
TBOPYECKHU NPHUBJICYD K 3aga4aM I10-
BBIIIEHHOH CII0KHOCTH METOJIbI ONTH-
MHU3alUA
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KOMIUIEKCOB HA WX
Oase

BO3HHUKAIOIKNX B Xoje mpodec-
CHOHAJIbHOM JIeATSIIHHOCTH
BJIAJIETh:

Ha OCHOBE METOJOB OIITHMH3a-
MU CTIOCOOHOCTBIO TPOBOJIUTH
TEOPETUYECKHE U IKCIICPUMEH-
TaJbHBIE HAy4HBIE HCCIIEI0Ba-
HUS TI0 TIOUCKY U TIPOBEPKE HO-
BBIX HJEH COBEPIICHCTBOBAHUS
Ha3E€MHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEACTB, HX
TEXHOJIOTHYECKOTO  000pyI0Ba-
HHA

**. CokpanieHus (OpM OIICHOYHBIX CPEACTB CM. B mpuiiokenuu 2 k PIT.
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HepequL OLCHOYHBIX CPECACTB II0 IMCHHUIIJINHE

OcCHOBBI BAPHMAIIMOHHOI'0 MCUYMCJIEHHUS

Tabnuna 2
HaumenoBanue [Ipencrasnenue
Ne Kpartkas xapakTepucTuka oleHoY-
o/ | OUEHOUHOTO Cpes- HOTO CPEIICTBA OTICHOYHOTO 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 OINpENEeICH- | HUM [0 BapUaH-
(KP) HOT'O THIIA 110 TEME WX pa3iely | TaM
2 | PacuetHo- CpenctBo mpoBepkn ymeHni | Komruiekr 3ana-
rpaduueckas pa- MIPUMEHSTH TOJYYCHHBIEC 3HAHUSI | HUM 71 BBIMOJI-
oota 10 3apaHee OMNpeEICHHON METO- | HEHUS PACUETHO-
(PI'P) JMKE JJIs pelleHHs] 3ajad WM | rpaduyeckoi pa-
3aIaHUIM 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 o
3 cobeceJOBaHME, | Hble C M3y4aeMOW JMCLUIUIMHOM, | Te€Mam/pasienam
(YO) M pacCYUTAaHHOC Ha BBIICHCHHEC AACTUILIAHBI
o0beMa 3HAHMI OO0ywarolerocs
1o OMpeACICHHOMY pa3jely, Te-
Me, IpoOsieMe U T.I1.
CucreMa cTaHIapTU3UPOBAHHBIX
3aJaHui, TT03BOJISIONIAsT aBTOMa-
4 Tecr TU3UPOBATh MPOLEAYPY H3MEpe- DoHI TECTOBEIX
(T) Y g 3aaHul
HUS YpOBHS 3HAHUM WU yMEHUU
00yyJaroIerocs.
CpencTBo NpoBEpKH 3HAHUM, yme- | Bunersl.
HMI, HaBbIKOB. MoxkeT BkiouaTh | [lIkama oleHuBa-
5 | breTl K 3agery KOMILUIEKC TEOPETUYECKUX BOIPO- | HUSL U TMpoleaypa

(bx3)

COB, 3a/ay, NPAaKTUYECKUX 3a]a-
HUMH.

IIPUMCHCHMUA.

IIpomexxyTouHas arre-
craius (ITA)

3auet (3)

1) ycrro (V)
2) nuceMenHo (IT)
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Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. BujeTsl K 3aueTy

1.1. Haznauenue: Mcnonb3yroTcs 1 TPOBEJCHUS MPOMEKYTOUHOM aTTeCTaIllun
1o pucruminge "OCHOBBI BAPUAIIMOHHOTO HCYHUCICHUS .
1.2. PermamenT 3auera: - Bpems Ha MOJAroTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Crtoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. llIkana orieHUBaHUS:

«3a4YTeH0» - eCJIM BBITOJHEHBI BCE BUJIbI Y4€OHOUM 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, NEPEeHOCEe 3HAHUM U YMEHUIN HA HOBBIE, HECTAHAPTHBIE CUTYaLlUH.
«He 3auTeHo0» - eciy He BBINOJIHEH OAMH WM Oojee BUIOB yuyeOHOU paloThl,
IPEIyCMOTPEHHBIX YUEOHBIM MIaHOM. CTYIEHT AEMOHCTPUPYET HEMOIHOE COOT-
BETCTBUE 3HAHUI, YMEHUI, HaBBIKOB, JIOIIYCKAIOTCS 3HAUUTEIbHbIE OLIUOKH, MPO-
ABJISIETCA OTCYTCTBUE 3HAHWM, YMEHUM, HABBIKOB 110 POy IIOKa3aTeled, 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'OCY JJAPCTBEHHOE BIOJ[)XETHOE OEPA30BATEJIbHOE
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-
LIMPOBaHUs, BApbUPOBaHUS U UHTEIPUPOBAHUS.
X
2. Haiitn cemeiicTBO sKkcTpemManeii Gpynkunonana | (Y
Xo
3. PemuTh BapualiMoOHHYIO 33124y CO CBOOOJHBIMHU KOHLIAMH JUT (DYHKIIMOHAJIA:

"2 +9y'2 —2ycos X)dx .
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}z(y’z —y2+4ycos2x)dx, x=x/2, X=x.
wl2

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
Huctunnuiaa «OCHOBBI BApUAILIMOHHOTO UCUUCICHUS»

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. Haiitu skcTpemMaipb (pyHKIMOHAIA j(y"2

0
av: - y(0)=1 y(0)=-4, y@=0 y@®=0.

—48y)dX, ymoBIETBOPSAIONIYIO IPAHHUYHBIM YCIOBH-

X
3. Haiitu cemeiicTBO 3KCTpemaneit GpyHKImonana j(y"'2 — y”2 —2yeX)dx.
X0

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)
(nast ouenku komnerenuuii OK-1, OIIK-5, I1K-2)

10 AUCIIUIIIINHE OCHOBBI BapHUAIIMOHHOI'O MCUYHUCIICHUA
(HaMMeHOBaHME UCIHILTHHEI)

BAPUAHT Nel
3AJAHHUE 1

X
Haiitn Bapuaumio dpynkimonana | = [[2x°y'+ y'?(x —1)]dx .

X0

| OtBer |
3AJIAHHME 2

CocraBuTh ypaBHeHUE Dunepa s GyHKIHMOHAIa
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| = jl(y'2 +4y'cos2x — 2ysin 3x)dx.

X0

| OtBer |
3AJIAHHE 3

X
Haiiti ceMelicTBO aKcTpeMalel pyHkuponana | = | (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.
3AJIAHUE 4

HaiiTi pemienre BapuallmoOHHON 3a7aud C HEMOJBIKHBIMU TpaHUIAMH TSl (PyHK-

1
wnonana | =[(y'* —2ye*)dx,  y(0)=0, y(1)=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.
3A/IAHME 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.

X0

| OtBer |
3AJIAHHUE 7

X
Haiitu cemeiicTBo skcTpemaneii pynkupmonana | = | (y"? —16y?)dx.
X0

BAPHUAHTBI OTBETOB: 1) y=C,e®* +C,e?* +C,xe™ +C,xe >

2) y=C,e™ +C,e ™ +C,c0os2x + C, sin 2x

3) y=C,eY? cosv/2x + C,e % sin~/2x + C,e V2  cosv/2x + C,e ¥ ?* sin +/2x
4) y=C, cos2x +C,sin 2x + C;xcos2x + C,xsin 2X.

3AJIAHUE 8
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HaiiT pemienue BapuaniioHHOM 3aa4 CO CBOOOIHBIM KOHIIOM Ui GyHKIIMOHA-

na I:]r(y’z—Zy’+2ysinx)dx, y(0)=0, x=r.
0

BAPUAHTbBI OTBETOB:
1) y=sinx 2) y=-sinx+x/z 3) y=-sinx 4) y=-sinx+2x.
3AJIAHHE 9

Jlnst BapualMOHHOM 3alauyu C MOABMKHBIMH TPAaHMIIAMH COCTaBUTH YCIOBUS
TpaHCBEPCAIBHOCTHU, €CIIM CEMENCTBO dKCTpeMaliel (yHKIMOHaTa

X
| = J\/l+ y’2 dx umeer Bun Yy =C X+ C,, a ypaBHEHHUS 33JJaHHBIX KPUBBIX:
Xo

p(X)=x*+3, w(x)=x-3.
| OtBer |

3AJIAHUE 10

J171s BapUaIMOHHOMW 3a71aud Ha YCJOBHBIM SKCTpeMyM Ui QyHKIIMOHAIA
X X
| = j(y'2 —9y?)dX mpu HaTHYHE MHTErpaIbHON cBs3H K = | (y? —2x)dx cocra-
X0 Xo
BUTh PaCIIUPEHHBIA (QYHKIIMOHAI.
| OtBer | |

OreHka «OTIMYHOY» BhICTaBIsieTcs cTyAeHTy 3a 90 — 100% mpaBUIBHBIX OTBETOB,
OIICHKA «XOpOIIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB,;

OIICHKA «yJIOBJIETBOPUTENBHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLICHKA «HEYJOBJIETBOPUTEIBHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiiekt Bonpocos (YO)
(nast ouenku komnerenumii OK-1, OIIK-5, I1K-2)

1. [aiiTe onpeneneHue MOHATHS PyHKITMOHAIA.

2. JlaiiTe onpenenenre MOHATUS Bapualuy QyHKIUHA. B deM ero oTimyue oT mo-
HATud quddepenunana GyHKIuu?

3. B dem 3akirodyaeTcs MepecTaHOBOYHOCTH OIepaluii BapbuUpoBaHus U audde-

PEHLMPOBAHUS, BAPBUPOBAHNS U UHTETPUPOBAHUS.

[ToHsiTHE HEMPEPBIBHOCTHU U JIMHEWHOCTH (PYHKIIMOHAIA.

[Tonsitue Bapuanuu (QyHKIHOHANA. B yeM 0COOEHHOCTh TEXHMKH BapbHpOBa-

HUS?

o B

X
6. dopmyina s BEIUKMCICHUS Bapualnuu GyHKiuonana [ = jF (x, v, y")dx.
X0
[ToHsiTHS aOCOMIOTHOTO U JIOKAJIBHOTO SKCTPEMYyMOB (hYHKITMOHAIA.
8. OcHoBHas JeMMa BapUAIMOHHOTO WcYHUCiIeHus. HeoOxomumoe yciioBHE JKC-
TpeMyMa.

=~
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9. TlocraHoBka mpocTeiliell BapHalMOHHOW 3amayd  ans  (QyHKIUMOHANA
X
I = jF (x,y,y")dx. Ypasuenue Diinepa. [TousTHE 3KCTpEMAIH.
X0
10. Paznuunbie opMbl 3aMKicH ypaBHEHU Ditniepa.
11.YacTHble cinydyad MHTETPUPYEMOCTH ypaBHEHHUs OJilnepa s (YHKIMOHAJIOB:

X X | |
I=[F(x,y)dx, 1=[F(y")dx, I=[F(x,y")dx, I=][F(y,y")dx.
X0 X0 X0 X0
12.TloctanoBKka 3aiauu 0 OpaxUCTOXpOHE. 3aMUIIUTEe YpaBHEHUE JIMHUU HAUCKO-
PEHIIEro CKara.
13.3amaya 0 HauMeEHbIIEH IUIOMIAJM NOBEPXHOCTU Tejla BpalllEHUs. 3allUIINTe
YPaBHEHHE LICTTHOW JIMHUU.
14.3anaya ¢ HENOJBWKHBIMU TPaHULIAMHU JUIsl (PYHKIMOHAJIA, 3aBUCALLETO OT He-

X
CKOJIBKUX (DYyHKITUH [ = '[F ey, v, z,z',.. dx.
X0

15.3amauya ¢ HEMOABWIXKHBIMU TpaHUIIAMU JJIs1 (PYHKIIMOHANA, COJEPKaIlero

X1
IPOM3BOIHBIE [0 N-TO MOPSIKA BKIOYUTEIBHO [ = I F,y, 9"y )dx.

X0

X
16. YpaBuenue Oiinepa-Ilyaccona nns gynkuuonana | = [F(x,y,y’,y")dx u B 00-
X0

X
meM ciydae JUisl yHKnuoHana [ = I FOo,p, 99" p"™)dx.
X0
17. ®ynkuuoHan, cojaepkamuid QyHKIUU HECKOJbKUX MEPEMEHHBIX. YpaBHEHHE
Ditnepa-OcTporpaackoro.
18.TloctaHoBKa 3amaym  CcO CBOOOJHBIMH KOHIAMH I (PyHKITMOHAIIA

X
1= jF(x,y,y')dx.
X0

19. Kako#i Buj MMEIOT IpaHUYHBIE YCJIOBHS B BapUallMOHHOW 3aaye co cBOOO/I-

X
HBIMU KOHLaMu Juist dyHkuuonana | = [F(X,y,y")dx ?
X0

20.TloctaHoBKa 3agayud ¢ TMOJBW)KHBIMH TpaHUIAMH Uil (DYHKIIMOHAJa

X
1= jF (x,,y")dx. YcnoBust TpaHCBEPCATBbHOCTH.
X0

21. Cwmbich YCIOBUM TPaHCBEPCAIIBHOCTHU TSt (YHKIIMOHATIOB
X
I=[fCyW1+y?)dx.
X0

22.TlocTaHOBKa BapHAIMOHHOW 33/1a4W HA YCIOBHBIN SKCTPEMYM.
23. MeTon HeonpeieIeHHBIX MHOXHTENeH Jlarpanxa.
24. TIpsimble METO/IBI BAPUAIIMOHHOTO McuKciieHus. Meroa Putma.
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25. TIpsiMble MeTO/ABI BapUallMOHHOTO ucuncieHus. Meron byoHoga.

KommnuiekT 3aganuii 1151 BHIIIOJTHEHUS
pacuetHo-rpaduueckux pador (PI'P)
(st omenku komnerennuii OK-1, OIIK-5)

o AUCOUIIJIINHE OcCHOBBI BapHalilMOHHOT'O MCUUCJIICHUA
(HaMMeHOBaHHE JVCIUILIIHEL)

3AJIAHME 1.
X
Haiitn Bapnaumio ynkunonana | = j F (X, y(X), y'(X))dX.
Xo
Ne F(xvy,Y) Ne Bapuan- F(xv,Y)
BapuaHTa Ta
1 16y —y'? — 4 2x%y —y'? (x+1)
—2y-sinx
2 Xy+y2_2y2y! 5 XyIZ_yZ/X
3 y2 +2ny! 6 y72 _y2 _exy
3AJJAHME 2.
Haiitu 3xkcrpemann pynkuuonana | = fF(X, y(x), y'(x))dx,
YAOBJIETBOPSIIOUIYI0O TPAHHYHBIM YCJIoBHAM Y(X,) =Y,, Y(X) =Y,

Ne Bapuanra F(x,y,Y) Xo Yo X Y1
1 2 3 4 5 6
1 xy’ + y’2 0 0 2 3

16y% —y'> +32xy 0 0 718 0
2 y'2+4yy'_4y2 zl6 0 7l3 1
y2+y'2+2ye” 0 0 1 E
3 )(Zy'2 +12y2 1 1 2 1
16y® —y'? —2y-sin4x 0 0 718 0

3AJJAHUE 3.

Hajitu 3xcTpemab pyHKIMOHAIA

1= [F[x (), Y00, 200,200 o

Xo

YAOBJIETBOPHAIOINYI0 TPAHUYHBIM YCJIOBUAM

y(xo) = Yo Y(Xl) =Y Z(Xo) =1y, Z(Xl) =1.
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Ne Ba-
pu- F[X’ y(X)! y'(X), Z(X)! Z’(X)] Xo yo Zo X1 yl Zl
aHTa
1 y’2+z'2+2yz 0 0 0 zl2 1 -1
2 y'2—7'2 72 0 1 1 3 3
3 32y —8x°z+Yy'7' 0 0 0 1 3
4 y'z' +6xy +12x%z 0 0 0 1 1
5 y'z'— 0 0 0 w2 1 1
HajiTu ceMeiicTBO 3KcTpeMaJsiell pyHKUMOHAIA
| = [F[x y(x).y'(0,200.2'()Jox,
Ne FIx, y(%), y'(%),2(x), Z'(x)]
Bapuanta
1 y'? +10yz — 2"
2 y'? —7'% +18yz — ycos 2x
3 2!2_y12_222+2yz_2yx2
4 y'? —10yz +2'* —2(y + z) -sin x
5 y'2 +2'% +8yz —2ye*
3AJIAHHUE 4.
HajiTu ceMeiicTBO 3KcTpeMaJieil pyHKUMOHAIA
| = TRl Y00, Y00, Y00,y (0
No F
Bapuanra
1 y"? —4y"? +60xy +16y + xe ¥
2 4y2 . 2Xy +5yf2 + y”2
3 y"? +4y"? +120xy + 64y + xe
4 y!rZ + 2y12 +O,5y2 _ nyr+ yefx
5 240y _ ymZ

3ATAHME 5.

HaiiTu 3xcTpemans pyukuuonana | = fF[X, y(x),y'(x),..., y(")(x)]dx,

YAOBJIETBOPHAIOIIYI0 TPAHUYHBIM YCJIOBUSIM:

Xo

y(xo) = Yo y'(Xo) = yc’w

. y(nil) (XO) = yo(n_1)1
y(Xl) =Y y,(Xl) = Y£,---, y(nil) (Xl) =Y
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Bapu-
aHTa

['panuunbIe ycmoBus

1 yﬂ2 _2y12 +y2

y(0)=0, y'(0)=0, y(»)=0, y'(n)=1

2 yrr2 + y!Z _ ye3x

y(0)=y'(0)=0,

y@® =0,

y'(@®=1

3 y"? +9y'? —2y(cos X +

+5sin x)

y(0)=y'(0)=0,

y(27)=y(27)=1

4 y"? —16Yy'* -2y -sin x

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

5 ynz _ yz _2e2xy

y(0)=y'(0)=y(x/2)=0,

y'(z12)=1

as pyakouoHana | = XfF[x, y(x), y'(x)]dx.

3ATAHHUE 6.

Pemuthb BapHallMOHHYIO 3a1a4y CO CB06OZ[HI>IMI/I KOHIaAaMH

Ne F YpaBHEHHUs BEpTUKAIECH
BapHaHTa

1 y'? —4y? —5y.cos X x=0, x=r/6

2 y'? —4y? +2y-sin3x x=0, x=x/4

3 y'? —y? +4y-cos2x X=xl2, X=x

4 y'2_16y2+2y.e7X x=0, X=xrl8

5 4y? —y"? 1+ 8xy X=rl6, X=x/3

Pemuth BapuannoHHYI0 3a1a4y €0 CBOOOJHBIM KOHIIOM JIsl GyHKIIMOHAIA

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

Ne F I'pannunoe YpaBHEHHE BepTHKa-
BapHaHTa YCJIOBHUC JIn

6 —4yy' +8yx? —4y? y(0)=0 X=7

7 —e?y' —4y? y(0)=1 X=7

8 —4x*y'—8xy y(0)=0 x=1

9 —y'? —2y-cos x y(0)=1 x=rl4

10 y2 —y'2 +4y-sin 2x y(0) =1 X=71

3AJJAHME 7.
Penmmrtn BapI/IaHI/IOHHle 33)13‘-]}’ C MOABUKHBIMMU rpalmuaMn:

1). HaiiTu kpaTuaiiiiee paccTosiHie MEXTy napaboIoi 1 MpsMOil:
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No BapuanTa YpaBHeHue 1apadoJIbl YpaBHeHUE NPSIMOit
1 y=x*+1 y=2x-4
2 y=x?-1 y=—x-4
3 y=-—x y=3-X
4 y=2-x’ y=X+6
5 y=x+2 y=X

2). Haiitu kpartuaiiiee paccTossHUE MEXIY OKPY>KHOCTbIO U MPSIMOMA:

Ne Bapuanra YpaBHEHNE OKPYKHOCTH YpaBHeHHE NPIMOU
6 X>+y?=4 y=x+4
(x+17 +y*=1 y=2-X
8 x2+y?=1 y=4-x
9 X>+y* =4 y=2Xx+8

3). HaiiTu kparuaiiiiee paccTosiHue OT TOYKU A 710 3aJaHHOM JTUHUU

Ne BapuanTa Koopannatsl TOuku YpaBHEHUE TUHUA

A(X, )

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
3AJAHUE 8.

PemmnTh BapuanMoHHYI0 32/1a4y HA YCJIOBHBIH IKCTpeMyM:

Hafitn skctpemans QyHkmmonama | = fF[X, y(x), y'(x)]dx, YIOBJICTBOPSIONTYTO

rpaHuuHbIM ycroBusM Y(X,) = Y,, Y(X,) = Y, 1 unTerpaipHoi cesizu K = le[X, y(x), y'(x)]dx

Xo

Ne Bapman- F X, X, Yo Y, G K
Ta
1 y'? 0 /4 0 0 y? 1
2 y'? 0 V4 0 1 y-sin x 0
3 y'? 0 wl2 0 wl2 y -sin 2x Vg
4 y-sin x 0 V4 0 T y'? 3rl2
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3AJIAHUE 9.

Pemuts meTonom byOHoBa 3aga4y 00 usrude 6ankm,
HCI0JIb3YSl MOJIHOE BAPUAIIMOHHOE YPABHEHHe U3rnda 0ajikm:

(Bl ~q)yc+ M8y [,-Qay 3 =0

rae Y(x), M(x), Q(X) — cooTBETCTBEHHO MPOTUO, U3rNOAOIINI MOMEHT U MOIEPEYHAs CHJjla B
IPOM3BOJILHOM TOTIEPEYHOM CeUeHUH Oayiku ¢ abcuuccoii X; El —u3ruOHas sxecTkocTh OaNKy,
g(X) — momepevHas pacrpe/eicHHas Harpy3Ka, paBHas

o, (X) npu 0<x<l/4,
aX) =@, (X) npu 1/4<x<1/2,
0;(X) nmpu 1/2<x<1,

Bepaxenus mus dynkunit @, (X), @, (X), ¢;(X) yxasansl B Tabnuie:

Neo ['pannyHbIC @, (X) ®,(X) @;(X)
BapHUaHTa VYcnosus
1 Ao 20 Qo —x/1)
2 y(0)=y"(0)=0, 0 o/ 0o
3 y{)=y"()=0 i ; 5
0 0
4 Go Go (1= x/1) 0
5 0 Qo (L—x/1) 24,
3AJIAHHUE 10.

Pemuts MmeTonom PuTna B IBYy4ICHHOM NPUOINKEHNH 3a1a4y 00 n3rnde 0aJIKu, HCIOJIb-
3ysl BbIPa:KeHHe JJISl MOJIHOM MOTeHIHAIbHON JHepruu 0aJIKu npu usruoe:

9=] [E y"? —qy)dx,
o\ 2

rne El - msrubHas sxectkocTh Ganku, Y(X) - mporu® B MPOU3BOJIBLHOM IONEPEYHOM CEYCHUU

Oanku ¢ abcuuccoit X, ((X) - momepedHasi pacupesieneHHas Harpys3ka, ompenensemMas B COOT-

BETCTBMHU C Tabnuuei u3 3aganus 9.

Kpurepuu oueHku:

- OLICHKA «3a4TEHO» BBICTABJISECTCS CTYICHTY, €CIM OH PETrYJISIPHO B TEUEHHUE Ce-
MECTpa MPEACTABISAI PELUICHUS 3a7ay, BBIIIOJHWI MOJHOCTHIO BCE 3aJaHUS U HX
3alIUTHJI, OTBETUB Ha BOIIPOCHI ITPEIOIaBaTENS;

- OLICHKA «HE 3a4TEHO» BBICTABIISIETCA CTYAEHTY, €CIIM OH HEPETYJIPHO B TEUEHHUE
CeMeCcTpa IMPEACTABISAI PEUICHUS 3a/a4, BBIOJIHWI 3aJaHUs HE IMOJIHOCTBIO WU
BOOOIIE HE MPEACTaBIsUT pabOThl Ha MIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOY-
HOCTH B OTBETaX Ha BOIMPOCHI MIPENO1aBaATEIIS.
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