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Kype 1 cemectp 1, 2

nekuuu 72/18 yac.

NpaKTHYecKHe 3anaTus 72/20 uac.

naboparopHsle paboTsl yac.

B TOM 4Hciie ¢ uenonb3osanueM MAO nek.8/4 vac., np.20/4 yac.
BCEr0 4acoB ayJAMTOpPHON Harpy3ku 144/38 uac.

B TOM 4uc/ie ¢ uecnons3oBanuem MAO 28/8 uac.,

camocTosTe bHaA pabora 72/188 wac.

B TOM YHCJIC HA MOArOTOBKY K 9K3ameHy 54/18 uac.
KOHTpO/IbHBIE PabOThI (KOTHYECTBO) 2, pacueTHO-rpaduyeckas paGora 2
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CTaHaapTa, CAaMOCTOATENBHO ycTaHapauBaeMoro JIBOY no nanpasnenuo noarororku 08.03.01
CTpouTenseTBO, YTBEPIKAEHHOTO IIPUKa30M peKTopa oT 07.07.2015 Ne 12-13-1282

Pabouast nporpamma obcyxneHa Ha 3acemanun xadeapbl AmreGpbl, reOMETPUY U aHajm3a,
npoTokoa Ne 9 ot « 18 » mas 2015 .

3asenyrommas kadenpoit k.¢-m.u., npopeccop P.IT. Illenenesa
Cocrasuremu: nouent I.C. Ionemyk



I. PaGoyasi nporpaMma nepecMoTpeHa Ha 3acelaHHn Kadeapol:
[Tpotokon Ne 10 ot « 22 » ntoHs 2016 1.
3asenyrowni kadenpoi /78 P.I1. LlleneneBa

PIIV ]I mepecMOTpPEH B CBSA3M € BeeHHEM B nelficTere HoBoro OC BO JIBOY 1o HanpapIeHUIO
noaroroBku 08.03.01 CTpoUTENBCTBO, MPUHATOTO PEIEHUEM YUEHOTO cOoBETa J{aTbHEBOCTOYHOTO
(enepambHOTO YHUBEPCHTETA, MPOTOKON OT 28.01.2016 Ne 01-16 1 BBe/IEH B AeHCTBHE MPHKA30M peKTOpa
JBOVY 04.04.2016 Ne 12-13-592

L. PaGoyasi nporpaMmMa nepecMOTpPeHa Ha 3ace1aHHN Kadeapbl:

[IpoTokon oT « » 20 r. Ne

3asenyrouuii kageapoit

(moanuch) (N.0. ©amunus)



AHHOTANUA TNCHUITJINHBI
«MaTteMmaTuka»

PabGouas nporpamma yueOHON MUCHMIUIMHBI pazpaboTaHa sl CTyJeHTOB 1
Kypca, oOyuaromuxcs no HampasiaeHuto 08.03.01 CrpourtenbctBo, 1o npoduiio
«IIpoMblllIZIEHHOE ¥ TPaXJAaHCKOE CTPOUTEIBCTBO» B  COOTBETCTBHE C
tpeboBanusimu OC BO JIBOY no nanHoOMy HanpaBlEHUIO.

Jucnuninnaa «MaTeMaTuka» BXOIHWT B cocTaB 0Oa3oBoi vactu bioka 1
Jucrunmmael (Moaynu) yaebnoro miaHa (b1.5.9).

OO6mast TPyJIOEMKOCTh OCBOEHHUS JUCIHUIUIMHBI cocTaBiser 216 yacos, 6
3a4€THBIX €IWHUI[. YUYE€OHBIM IUIAHOM MPEIyCMOTPEHBI JICKIIMOHHBIC 3aHSITHUS
(72/18 uaca), npaktuueckue 3ausatus (72/20 ywaca) m camocTosTenbHas padoTa
crynaeara (72/188 wyaca, B Tom umnciae 54/18 yaca Ha sk3amensl). JluciumimHa
peanuzyercs Ha 1 kypce B 1 u 2 cemectpax. PopMa MPOMEKYTOUHON aTTECTALIMH —
HK3aMEHBI.

Leab0 ocCBOGHMS JUCHMIUIMHBI «MaTemaTuka» SIBISETCA YCBOCHHUE
MaTeMaTHYECKUX METOIOB, JAIOIIMX BO3MOXKHOCTh MOJEIMPOBATh YCTPOICTBA,
MPOLIECCHl M SIBJICHUSI, BECTU Pacu€Thl, MCMOJB3YysS MaTEMaTUYECKHM armapar,
UCXOJIs1 U3 BHIOPAHHOTO CTYJACHTOM HaIpaBJICHUS U Oyayuied NesiTeIbHOCTH Kak
CIeLUAIIUCTA.

3amavu TUCHUILINHBL:
- (opMUPOBaHUE YCTOWYMBBIX HABBLIKOB MO KOMIIETEHTHOCTHOMY NPUMEHEHUIO
byHIaAMEHTAIBHBIX ~ TMOJOKEHUA MaTeMaTUKH TPU M3YYCHUH JTUCHHUTIIUH
npo¢eCCUOHATILHOM HAMPABICHHOCTH Pa3BUTHUE JOTUUECKOTO MBIILICHHUS;
- OBJIJICHUE COBPEMEHHBIM MaTEMaTHUYECKHUM ammnapaToM, HEOOXOAUMBIM IS
U3YYCHUS E€CTECTBCHHOHAYUYHBIX, OOMENpOdeCCHOHANBHBIX U  CHEIUATBHBIX
JTUCITUTIITNH;
- OCBOCHHME METOJ0B MaTEMATHUYECKOTO MOJICITUPOBAHUS;
- OCBOCHHME IPUEMOB MTOCTAHOBKHU U PEIICHUS MATEMATUYECKUX 3a/1a4.

s ycmemrHoro M3y4eHus AUCIUIUIMHBI «MartemaTukay y oOydaromuxcs

JOJIXKHBI OBITh C(I)OpMI/IpOBaHI)I CJICAYIOMKUC 3HAHUA, YMCHUA U BIIAJACHUA:



e BJIAJCHHNC HaBbIKaMH pa6OTBI C pa3JIMYHbIMU UCTOYHUKAMU I/IH(l)OpMaI_II/II/II

KHUIaMH{, y4eOHUKaMH, ClipaBOYHUKaMu, IHTepHET;

¢ 3HAHHUC OCHOBHOI'O KypCa MATCMATHUKH Ha 0aze CpCI[HGﬁ ITKOJIBI,

e CIIOCOOHOCTh NPEACTABIATH AJCKBAaTHYI0 HAYYHYIO KapTUHY MHpa Ha

OCHOBE 3HaHHUS OCHOBHBIX MOJOKECHUM U 3aKOHOB €CTECTBEHHBIX HaYK;

e I[MIOHUMATh CYIIHOCTb MW COHNHAJIBHYIO 3HAYHUMOCTb CcBOEH 6yzlymeﬁ

npodeccuu, MPosIBISTH K HEW yCTONYMBBINA HHTEpEC.

B pesynbrare

HU3YyUCHUA

TaHHOU

JTUCHUIUIMHBL Y  O0ydJarouiuxcs

dbopmMupyroTCA cleaytonue oonenpodpeccuoHanbHble KOMIETEHIINN

Kon n popmyimpoBka
KOMIICTCHIIUH

Jranbl GOpMHPOBAHUA KOMIIETEHIIMHU

(OTK-1)
CIHOCOOHOCTH UCIIOJIL30BATh
OCHOBHBIC 3aKOHBI

OCHOBHBIC ITOHATUA U METOJAbI MATPUYIHOT'O
HCUYUCIICHUA, TCOPHUH onpeﬂenHTeneﬁ, MCTOAbI
peiCHUs CUCTEM;

€CTECTBEHHOHAYYHbIX sHaet OCHOBHBIC TIOHSTHS W METOJbI BBIYMCIICHUS
JUCHUIUIAH B pEJIETIOB, HaX 0K ICHHSI IIPOM3BO/THBIX,
npodecCHOoHaTbLHON BBIYKCIICHHS] HHTEIPAJIOB
ACATCIBHOCTH, IPUMCHAT [PUMEHATh MaTeMaTHYECKUE METOJbI JIMHEHHON
METO/(bl MATEMATHHECKOTO yMeeT anreOppl M MaTEMaTHYECKOTO aHalu3a JUls
aHai3a 1 MaTeMaTHICCKOTO pEIeHNsI TUTIOBBIX POPECCHOHATBHBIX 3314
(KOMITBIOTEPHOTO)
MOJITHPOBAHTA, MaTeMaTHYECKUMH  METOJIaMU perieHust
€CTECTBEHHOHAYYHBIX 3a]1a4
TEOPETHIECKOTO U BIIaEeT
HKCIEPUMEHTAILHOTO
UCCIIeIOBAHHS
OCHOBHBIE  DJIEMEHTHI ~ BEKTOPHOM  ayreOpsl,
—— KOMIIIEKCHBIC  4HCTA,  OCHOBHBIE — METOIbI
AHAJIMTHYECKOM TEOMETPUH, METOMBI PEIICHUS
(OIIK-2) TG depeHIaIbHbIX ypaBHEHUH
CIOCOOHOCTH BBISIBIIATH HCIIOJIB30BaTh MATEMATHUECKYIO JIOTUKY TSI
€CTECTBEHHOHAYIHYIO (OpMUPOBAHUS CYKIECHUH 1O
CYIIHOCTb IIpo0JIeM, yMeer npodeccuoHaIbHBIM NpodJieMaM;
BO3HHKAIOIIHMX B XOJIE IPUMEHATh  AHAJIMTHYECKYIO TE€OMETPHIO |
poeCCHOHATBHOM Teopuio  U(MPEPEHINATEHOTO HCYHCICHUS B
JEATENLHOCTH, IPUBJIEKATH IS POPECCHOHATBHBIX 3a/1auax
UX PCHICHHA (I’H%HKO' METO/IaMH MTOCTPOEHHS TIPOCTENIIMX
MaTEMaTHHCCKIN afapart MaTeMATHYECKUX MOJIENIEH THUITOBBIX
BIazieeT | mpodecCHuoHAIbHBIX 3a/1ay,

METOdaMH aHaJIn3a COI(Cp)K&TC.HBHOfI
HHTCPHPETALNHA MMOJYUYCHHBIX PE3YJIbTAaTOB

Jlnst hopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCITUTIIMHBI

«MaremMmaTuka» MNPUMCHAIOTCA CIICAYIOIIKUE MCETOIbI aKTUBHOTO/ HHTCPAKTUBHOT'O




oOyueHust: JeKiusa-oecena, JeKIUs-npecc-KoH(EepeHIHs, COCTaBICHUE UHTEIUICKT-
KapThl, TPYIIOBas KOHCYJbTAIUsl, «aBTOOyCHAasi OCTAHOBKa», OOydYaromui

CaAMOKOHTPOJIb.

|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA

Hepsriii cemectp (38/4 vac.)
Pa3neu |. BekTopHasi u JimHeliHas ajareopa (12 yac.)

Tema 1. Onpeneaurtenn (2 yac.)

Onpenemurens. Ilopamok  ompenenurtens. (CBOWCTBA  ONPEEIIUTENEH.
Boeruncnenue onpenenureneit 2-ro u 3-ro nopsaaka. MuHopsl. JloNOJHUATENbHbBIE
MUHOpBI. Anredpandeckue T0noiHeHus. Pa3inoxkeHue onpenenuTens 1o CTpoKe u
CTOJIOITY.

Tema 2. MaTpuubl (2 yac.)

Martpuupl. Knaccudukanus marpuil. JInHelHbIe onepauud HaJl MaTpUIlaMU,
uX  cBoucrBa. JIuHelWHas  3aBUCHUMOCTh U HE3aBUCUMOCTb  MAaTpHIl.
TpancrionupoBanne  marpuu.  [IpomsBenenwe  marpum. — DineMeHTapHbIE
npeoOpa3oBanusi Hajn Marpuniamu. OOpatHas watpuna. HeoOxoaumoe wu
JIOCTAaTOYHOE YCJIOBHE CYIIECTBOBAHUS 00paTHOI MaTpuilbl. [IpaBuio HaxoxaeHus
oOpatHoi Matpullbl. Panr matpuiiel. MeTo Hy/ell U eUHUIl HAXOXKICHUS paHra
MaTtpuibl. MeTo OKauMIIAIOIIUX MUHOPOB HaX0XKICHHS PaHra MaTPULBI.

Tema 3. CucreMbl JIMHEHHBIX ajiredpanyecKux ypaBHenui (2 yac.)

Cucrembl JTMHEHHBIX anreOpanveckux ypaBHeHuil. Knaccudukauus cucrem
JMHENHBIX aNreOpanyecknux ypaBHEHHM. MaTpuyHas 3amuCh CHUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHeHUU. COBMECTHOCTh CHUCTEM JIMHEHHBIX allreOpandecKux
ypaBHeHuil. Teopema Kponekepa-Kanemm. Meron Kpamepa pemieHusi cuctembl
JMHEHHBIX anreOpandecKux ypaBHEHUN. MaTpuUyHBIA METON PEIIeHUS CUCTEMbI
JUHEWHBIX anreOpanueckux ypaBHeHH. Meronq [aycca pemieHuss CHUCTEMBI
JUHEHHBIX anreOpandecKux ypaBHEHHWM. PerieHue OMHOPOIHBIX  CHCTEM

JMHENHBIX anreOpandyeckux ypaBHEHUH.



Tema 4. J/Iuneiinble onepanuu HaJx BeKTOopaMu. JIuHeiiHas 3aBUCUMOCTh
1 He3aBHCUMOCTH BeKTOPOB. ba3uc. (2 yac.)

Bexropel. Knaccudukaius BekTopoB. JIMHEHbIE oniepaliii HaJl BEKTOPAMU,
MX CBOWCTBA. JIMHEHWHAs 3aBUCUMOCTb M HE3aBHCHUMOCTHb BEKTOpPOB. ba3zuc Ha
miockoctu. ba3zuc B mpoctpaHcTBe. JlexkapTroBa cucrtema KoopauHat. Pagumyc-
BekTOp TOouku. Koopamuatel Touku. IIpoeknuss BeKTOpa Ha OCh, €€ CBOWCTBA.
Koopaunatel Bextopa. Hampasnsromme kocuHycbl BekTopa. J[iinHa BekTopa B
KoopauHaTax. KoopinHaThl TOUKH, JETSAMIENR OTPE30K B 33 JAHHOM OTHOIIEHUHU.

Tema 5. CkansipHoe, BEeKTOPHO€, CMeIIaHHOE NMPou3BeAeHHe BEKTOPOB. (4
qac.)

CkasipHOE TPOM3BEIAECHUE BEKTOPOB, €r0 CBOMCTBA. PU3NYECKHI CMBICI
CKAIIPHOTO TIPOM3BENECHUS BEKTOPOB. BhIpakeHHE CKAISIPHOTO IPOU3BENCHUS
BEKTOpPOB 4€pe3 KOOPAWHATHI COMHOXHUTENeW. OpueHTauus TPOWKH BEKTOPOB.
BekTtopHOEe Ipou3BeAeHUE BEKTOPOB, €ro CBOMCTBA. ['€OMETpHUYECKUN CMBICI
BEKTOPHOTO  TIPOU3BEICHHUS BEKTOpOB. DHU3NYECKHUH CMBICI  BEKTOPHOIO
IIPOU3BEACHUS BEKTOPOB. BbIpakeHHe BEKTOPHOI'O NPOU3BEAECHUS BEKTOPOB Yepes
KOOPAMHATBI COMHOXUTENEN. CMEaHHOE MPOU3BEAEHUE BEKTOPOB, ET0 CBOMCTBA.
['eomeTpruecKknil CMBICH CMELIAHHOTO IPOU3BEIAECHUS BEKTOPOB. BripaxeHue
CMEILIAHHOIO MPOU3BEICHUs BEKTOPOB YePE3 KOOPAUHATHI COMHOKUTEIIEH.

Pa3nea |l. Ananurnuyeckasi reomerpusi(10 yac.)

Tema 6. IIpsimas Ha MUI0CKOCTH. (2 Yac.)

OO1ee ypaBHEHHE TIPSIMOM HA TUIOCKOCTH. Y paBHEHHE MPSIMOW B OTpe3Kax.
KaHnoHnnueckoe ypaBHEHHE NPsIMOM Ha IIOCKOCTH. llapameTpuyeckoe ypaBHEHUE
MPSIMOM HA TIOCKOCTU. BEKTOpHOE ypaBHEHUE NMPSIMOM HA IUIOCKOCTU. Y PaBHEHHUE
MPSIMOM HA TUIOCKOCTH, MPOXOMSIIECH Yepe3 ABE 3aJaHHbIC TOYKHU. YPaBHECHUE
MPSAMOM Ha IUIOCKOCTH O TOYKE M BEKTOPY HOPMaju. YPAaBHEHHE IPSMOU Ha
MJIOCKOCTH C YIIOBBIM Kod(duimentom. HopmanbHOE ypaBHEHHE TpsSMOM Ha
IJIOCKOCTU. PaccTosiHuE OT TOYKH 10 IPSIMOM Ha MJIOCKOCTH. YTOJI MEXKIY ABYMS
MPSIMBIMU HA IUIOCKOCTHU. Y CJIOBHS MAPAIUICIIBHOCTU U NMEPIIEHAUKYIISIPHOCTH IBYX

IMPAMBIX Ha IIJIOCKOCTH.



Tema 7. [LmockocTh. (2 yac.)

[Inockocte. OOmiee ypaBHEHHE IUIOCKOCTH. HemosiHble — ypaBHEHUs
mwiockoctd.  MccnenoBanue o0OIIEro ypaBHEHHs. YPaBHEHHE IUIOCKOCTH B
OTpe3Kax. YPpaBHEHHUE IUIOCKOCTH, MPOXOJALIEH Yepe3 TpPU 3aJaHHbIE TOYKH.
YpaBHEHUE MIJIOCKOCTH IO ABYM TOYKAM U BEKTOPY, KOJUIMHEAPHOMY IIJIOCKOCTH.
VYpaBHEHUE TJIIOCKOCTH MO TOYKE U ABYM BEKTOpPAM, KOJUIMHEAPHBIM ILJIOCKOCTH.
VYpaBHEHUE IMJIOCKOCTH MO TOYKE M BEKTOpYy HopMmaiu. HopmanbHOe ypaBHEHHE
IJIOCKOCTU. PaccTosHME OT TOYKA JO IUIOCKOCTH. YTOJI MEXKAY JABYMS
IUIOCKOCTSIMU. Y CJOBHS NApaJJIEIbHOCTH M NEPHEHAMKYJISAPHOCTH  ABYX
IIJIOCKOCTEN.

Tema 8. IIpsamas B npocTrpancTBe. B3auMHoOe pacnojioskeHue NpsiMod H
ILIOCKOCTH. (2 yac.)

[Ipsmass B mpoctpaHcTBe. IlapameTpuyeckoe ypaBHEHHE MNOPSIMOM B
npoctpaHcTBe. KaHOHMYECKOE ypaBHEHHME IPSIMOM B MPOCTPAHCTBE. YPAaBHEHHE
OpsMOl B TIPOCTPAHCTBE, MPOXOJAlIed 4Yepe3 nBe Touyku. OOmiee ypaBHEHHE
NpsIMOM B MPOCTPAHCTBE. PaccTostHUE OT TOYKM JI0 MPSMOW B MPOCTPAHCTBE. YTOJ
MEXAy JByMs TMpPSMBIMH B TMPOCTPAHCTBE. YCJIOBUS NapaJUICIbHOCTH U
MEPHEHIUKYJIIPHOCTA JIBYX MPSMBIX B MPOCTPAHCTBE. YTOJI MEXKIYy HPSIMOW U
IJIOCKOCThIO. YCJIOBUSI NApaUICIbHOCTH W TEPIEHIUKYJISIPHOCTH MPAMOA U
MJIOCKOCTH.

Tema 9. KpuBbie BTOporo nopsiaka. (2 yac.)

OxpyxHocTb. Dmnurnc. ['unepbona. [Tapadona. OnTuyeckue cBOMCTBA
KpUBBIX BTOporo nopsaka. [locrpoenne nununid. [lonspHas cuctema KOOpAUHAT.

Tema 10. IToBepxHOCTH BTOPOro mopsiaka. (2 yac.)

Kanonunueckne ypaBHEHUs MOBEPXHOCTEN. MeTO OPTOrOHAIBHBIX CEYEHUM.

Paznen |ll. BBenenue B maremaTudeckuii ananau3. Auddepenunannnoe
ucyuciaeHue GQyHKIUM 0JHOM nepemeHHoii (14 yac.)

Tema 11. [TocaenoBaTenbHocTh. [Ipenen nocjie0BaTeIbHOCTH.

®dynkuus. [penen pynxuuu (2 yac.)



AOconroTHasT BEJIMYMHA JIEUCTBUTENIBHOrO 4Hciaa. OKpECTHOCTh TOYKH,
uHTEpBal, oTpe3ok. IlocnenoBarensHoCcTh. Ilpenen mocinegoBaTENbHOCTH.
[Tonsitue pynkiuu onHoi nepemenHoil. OcHoBHBIE cBoicTBa. [Ipeaen GpyHkuu.
OAHOCTOPOHHHE MPEAEIIBI.

Tema 12. BeckoHeuHo MaJjble W 0eCKOHeYHO O0JiblnMe (YHKIUM.
HenpepbiBHOCTH pyHKIHH (2 yac.)

3ameuaTenbHble Tpeenbl. beckoHeyHO Manble U OECKOHEYHO OOJIbIIHe
¢bynkuuu.  CpaBHeHue  OeckOHEYHO  MajbiX. OCHOBHBIE  IKBHUBAJICHTBHI.
HenpepsiBHOCTh (yHKIMKM. CBONCTBAa HENpepbIBHBIX (yHKUMNA. TOUkH pa3phiBa,
UX KJaccuukarusi.

Tema 13. IlpousBoaHas (pyHKIMHU OTHON MepeMeHHOIi (4 yac.)

[IponsBoaHAs, €€ TE€OMETPUUYECKMA M MEXAHWYECKUWA CMBICI. Y PaBHEHHS
KacaTeJIbHOM M HOpMalid K IUTOCKOM KpuBoul. IlpaBuina muddepeHmmpoBaHusl.
HudbdepenuupoBanue cinoxHot (yukiuu. JuddepenunpoBanue GyHKINMH,
3aJIaHHBIX MAPAaMETPUYECKU U HESIBHO.

Hudpdepenunan (QyHKIMM, €ro TEOMETPUYECKUH CMBICI, CBOMNCTBA.
OcHoBHbIe TeopeMbl auddepennuansaoro wucuucieHuss (dPepma, Pomns,
Jlarpanxka, Komm). IlpaBuno Jlomurans. IlpousBoanbie u auddepeHiiuaib
BBICIINX TOPSIIKOB.

Tema 14. HccaenoBanue (GyHKUHMM OJHOH IepeMEHHOH ¢ NOMOLIbIO
nuddepeHnnaIbLHOr0 HcuncaeHus (4 yac.)

YeTHOCTh M HEYETHOCTh (PyHKIMU. Bo3pactanue u yObiBaHME (PYHKUHUU Ha
UHTEpBaje. OKCTpeMyM (yHKIuM oaHOW mnepemeHHoud. Haubonbiiee wu
HaWMEHbIIIee 3HaueHUs (YHKIUA HA TPOMEXKYTKE. BBIMYKIOCTh W BOTHYTOCTb.
Touku nepernda kpuBou. AcuMnToThl. OOIIast cxema HMccienoBaHusd (DyHKIUH
OJIHOM NIEPEMEHHOM.

Tema 15. O630pHOoe 3aHsATHE (2 YaC.)

Bropoii cemectp (36/4 uac.)
Pazgen 1. /IuddepenunanbHoe mncuuciaenne (GyHKOMH HECKOJIbKHUX

nepeMeHHbIX (4 4yac)



Tema 1. PyHKHUM HECKOJBbKHX HepeMeHHbIX. (uddepenuuposanue
(YHKIIMU HECKOJIbKHUX MepeMeHHbIX (2 yac.)

[TonsiTue (QYHKIMM HECKOJIBKMX IEPEMEHHBIX, OO0JAaCTh OIpENEICHHUS.
[lonsiTne mnpenena QyHKOUMM JABYX NEpPEeMEHHBIX. YacTHblE NPOU3BOJAHBIE U
yacTHble JuddepeHnmansl  QYHKIUM HECKOJIbKHUX IHepeMeHHBIX. [lomHbii
mupdepeHnnan (QyHKUMM HECKOJIbKUX IEpPEMEHHBIX. ['eoMeTpuuyeckuil CcMbICI
YaCTHBIX NPOU3BOAHBIX W MONHOTO nuddepennuana. YacTHble MPOU3BOIHBIC
BBICIIMX ITOPSIIKOB.

Tema 2. UccinenoBanne pyHKIHH IBYX NMepeMeHHBIX (2 yac.)

KacarenbHast mIOCKOCTh U HOpPMallb K MOBEPXHOCTH. DKCTPEMYM (PYHKUIUU
IBYX nepeMeHHbIX. HanOounbliee 1 HauMeHbllee 3HaueHue (PYHKIUU HECKOIbKUX
NIEPEMEHHBIX B 3aMKHYTOW 00JIACTH.

Paznen |l. UarerpupoBanne. Kommiekcunie yncia (10 yac)

Tema 3. HeonpeneeHnblii HHTErpaJl. (2 yac.)

[lepBooOpaznast ¢yHkua. OmnpeaesieHUE HEONMPEACTICHHOTO MHTErpaa.
Teopema 0 CyHNIECTBOBaHMM  HeompeneleHHOro  uHrerpana.  (CBolcTBa
HEomnpeaeIeHHOro uHTerpana. Tabnuunble wuHTErpansl. MHTerpupoBanue ¢
OMOUIBIO TAOTHIIBI.

Tema 4. HenocpeacTBeHHOe HHTerpupoBanme (2 yac.)

Ceenenne wuHTerpaina Kk TabmuuHomy. IlpocTeifiine uHTErpaigbl OT
TpuroHometpuueckux Gyukuuii. HWHTerpupoBanue (GyHKIMM, COAEpKAIIMX
KBaJpaTHBIM TPEXUWIEH. 3aMEHa IIEPEMEHHON B HEONIPEACIIEHHOM UHTErpaJIe.

Tema 5. Metoabl uHTerpupoBanus (4 yac.)

@dopMyiia HHTETPUPOBAHMS IO YacTsIM. VHTErpupoBaHuME 1O YaCTSM.
HNuterpuposanue IpOOHO-pallMOHATBHBIX GyHKUUH. WNuterpuposanue
UppalMoOHaIbHBIX (QYyHKIUH. WHTErpupoBaHHE TPUTOHOMETPUUYECKUX (PYHKITUH.
YHuBepcaibHas MOJICTAHOBKA.

Tema 6. KommiiekcHble yncJia. (2 yac.)



Anrebpanueckasi, TPUrOHOMETPUYECKas, MOKa3aTelbHas (JOPMbI 3aITUCH
KOMIUIEKCHBIX YHcell. [IeicTBUS ¢ KOMIUIEKCHBIMU yuciaaMi. ['eomerpudeckoe
M300paKeHNE KOMIUIEKCHBIX YHCEIl U ACHUCTBUMN C HUMU.

Paznen l11. Iuddepenunansunie ypaBuenus (10 uac)

Tema 7. OObikHOBeHHbIe aU(p(PepeHINATIbHbIC YPABHEHHS IEPBOro
nopsiaka (4 gac.)

Huddepenunanbabie ypaBHeHHUs. Buapl auddepeHnnanbHbix ypaBHEHUH.
[Topsnox nuddepenuansubix ypaBHeHU. YacTHoe U oOmee permieHue. YacTHbIN
u oOwmmii unTerpain. Ilocranoska 3amaun Koumm. J(uddepennuansabie ypaBHEHUS
NEepPBOTr0 TOpAJIKA C pa3lelieHHbIMM  nepeMeHHbIMHU. JuddepeHnuanbHbie
YPaBHEHUS IIEPBOTO MOPSAAKA C Pa3ACIIOIIMMUCS NepeMEHHbIMU. OJIHOPOIHBIE
muddepeHuranbHble YpaBHEHUS MEPBOTO MOpsIJIKA. Jluneiinbie
mudepeHranbHble ypaBHEHUS IEPBOTo Nopsiaka. YpaBHeHue bepHysuu.

Tema 8. OObikHOBeHHBbIe M depeHIUAIbHbIE YPABHEHHS BBICIINX
MOPAIKOB, A0MYCKAIOIIHE MOHMKEHNs Mopsiaka (2 Jac.)

HuddepeHunanbable  ypaBHEHHUsl BBICIIMX MOpAIKoB. OOmiee perieHue
mudepeHIranbHbIX ypaBHEHUH BbICIIMX NOpsAnKoB. IlocranoBka 3amaun Ko
st quddepeHnnanbHbIX YPaBHEHUN BBICIIUX MOPSAKOB. JuddepeHiuanbHbie
YPaBHEHWUS, JOIYCKAIOIINE TIOHMKEHUS NTOPsIKA.

Tema 9. JIuneiinbie U@ PpepeHIMATbHbIC YPABHEHUS BbICIIUX MOPSAAKOB
(4 vac.)

JIuneiinpie ogHOpOAHbIE NU(dEepeHIIMaNIbHbIE YPABHEHHS BBICIIUX MOPSAKOB
C TOCTOAHHBIMU Ko3(uuuentamu. CTpykTypa OOILIEro pemeHus JUHEHHOro
OJHOPOJHOTO  JAU(QPEepeHInanbHOrO0  ypaBHEHHS  BBICHIETO  MHOpsAKa €
NOCTOSHHBIMU KO3 ¢duumentamu. Pemenune 3amaun  Komm.  JIuneiiHbie
HEOJHOpOoAHble  auddepeHIMaNbHble  ypaBHEHUS  BBICIIUX  MOPSJIKOB  C
NOCTOSSHHBIMU KO3 dunimentamu. CTpykTypa oOOIIEro pemeHus JIUHEHHOTOo
HEOJHOPOJIHOTO U depeHIrnanbHOTO  ypaBHEHUS  BBICHIETO  MOpSAKa C
MOCTOSTHHBIMU KO3 dutinenTaMmu. MeTo1 moaoopa 4aCTHOTO PENICHHs TUHEHHOTO

HEOJHOPOIHOTO U depeHIrnanbHOTO  ypaBHEHUS  BBICHIETO  MOpSAKa C



MOCTOSTHHBIMUA  KOd((puImeHTaMu 1o BHAY TNpaBod vacTu. MeTom Bapuanuu
MIPOU3BOJIBHBIX MOCTOSHHBIX. CucTeMbl qudPepeHIInanbHbIX YpaBHEHUH.

Pa3nen IV. KpaTtnbie maTerpasnl (12 gac.)

Tema 10. Onpenenennnlii uHTErpas (4 gac.)

OnpeneneHHblil MHTErpal W €ro cpoiicTBa. VHTErpam ¢ mNepeMEHHBIM
BepxHUM npenenoM. @opmynna HetoTona-JIeiOnua. Berarcnenue onpeneaeHHOro
MHTETPpAJIAa METOJIOM 3aMEHBl TEPEMEHHBIX. BBIUKCIEHUE ONpPEAEIEHHOrO
WHTErpajga METOJIOM MHTETPUPOBAHMS IO 4YaCTIM. ['€OMEeTpUUYECKUE MPUITOKEHUS
OnpenesI€HHOro UHTerpana. Gru3ndyeckre NpUIOKEHNs ONPEAEIEHHOTO HHTETpaa.

Tema 11. HecoGcTBeHHbBI HHTErpaJ (2 vac.)

Hecob6ctBennsie uHTErpaisl nepBoro. HecoOCTBEHHBIE MHTErpajbl BTOPOTO
pona. MccnenoBanne HeCOOCTBEHHBIX MHTErPAJIOB.

Tema 12. /IBoiinbie mHTErpajbl (2 yac.)

JIBoriHOM wuHTerpan. Ero cpoiicTBa. BelunciieHHe ABOWHOIO HWHTETpajia B
NPSAMOYTOJIBHOM ~ JE€KapTOBOM CHCTEME KOOpAMHAT. BpluuciaeHue JBOWHOIO
VMHTETPpAJIa B IMOJSPHOW CHUCTEME KOOpAMHAT. ['€oMeTpUYECKHE NPUIOKEHUS
JIBOMHOTO MHTErpaJia: BBIYMCIICHHUE IUIOU[afed IIockux (uryp, oObEMOB Tell.
@u3nyeckue  NPUIOKEHHUS  JBOMHOIO  HMHTETpajia:  BBIUHUCIEHUE  MAacChl,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HHEPUMHU M KOOpPAMHAT LIEHTpPa Macc
MaTepUaIbHON IUIACTUHBI.

Tema 13. Tpoiinbie mHTErpajb (2 yac.)

TpoiiHoi wuHTEerpan. Ero cBoicrtBa. BeluncieHne TpOMHOTO HWHTErpana B
NPSMOYTOJIBHOW  JIEKapTOBOM CHCTEME KOOpPAMHAT. BrplunciieHne TpOWHOrO
VMHTETpAJIa B UWIMHAPUYECKOW CHUCTEME KOOpPAMHAT. BpruucieHne TPOMHOIO
WHTerpaia B chepuueckoil cucreme KoopauHat. ['eomeTpuueckue U puznueckue
MPWIOKEHUST TPOWHOTO WHTErpajia: BHIYUCICHUE 00bEMOB TEJ, MAacChl, MOMEHTOB
VHEPILIMU U KOOPIMHAT LIEHTPa Macc Tena.

O030pHoe 3ansiThe (2 yac.)
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1. CTPYKTYPA U COJIEP’KAHUE MPAKTUYECKOM YACTH
KYPCA
IpakTnyeckue 3ansarus (36/10 gac.)
IlepBbIil cemecTp
Pa3nen |. BekTopHasi u JimHeliHas aareopa (12 gac.)

3ansitue 1. Onpenenuresnn. Boruncienue onpenenuresiei. (2 yac.)
Briuncnenue onpeaenuTeneii BTOporo nopsiaka.

BrIunciieHne onpeaenuTenei TpETEro MopsiaKa.

CBolicTBa ONpEICIUTEIICH.

Paznoxenne onpeaenuTenci.

MuHop.

JIOnOJIHUTENBHBIN MUHOD .

Anrebpanyeckoe JO0MOJHEHHE.

MGTOII IIOHMIKCHUS IIOpAAKa (paSJIOH(GHI/ISI OIIPpCACIUTCIIA 110 KaKo#-JI100

CTPOKE WJIU CTOJIOIY).

9.

MGTOII INOHMKCHUS IIOPAAKA C IIPCABAPUTCIBHBIM IIOJTYUCHHUCM Hyﬂeﬁ B

CTPOKE UJIM CTOJIOLE.

10.

Merton npuBeIeHHsI ONPEAETUTENS K TPEYTOJIBHOMY BUAY.

3ansitue 2. Marpuubl. OCHOBHbIE NOHATHS U OIpeAe/IeHNs, TeCTBUA

Haja MmaTpunamu. O6paTHas matpuna. Paur Marpunsl. (2 gac.)
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DnemMeHThI (KOMIIOHEHTHI) MATPHUIIHI.
Pa3zmepHOCTH MaTpHULIBI.

Knaccuduxanus maTpuil.

CyMMma maTpuil.

[IpousBeeHre MaTpUIIbl U YUCIIA.
TpaHCTTIOHUPOBAHUE MATPUIIHI.
[Ipoun3Benenre mMatpuil.

OOparHast MaTpuua.

[IpaBuo HaxoXIeHNsT 0OPAaTHON MATPHUIIHI.
CaoiicTBa 00OpaTHON MaTPUIIBI.

Permienre MaTpUyHbIX YpaBHEHUM.



12.

Panr matpuupt.

13. Metoasl HaxoxaeHus panra marpuisl (Meton Hyned u eauHun U Meron
OKaMJIIOIIUX MUHOPOB).
3anstue 3. CucTeMbl JIUHEHHBIX ajredpandeckux ypaBHeHmii. (2 ac.)
1.  OcHOBHBIE NOHATHUS CUCTEMBI JINHEHHBIX AJIreOpanvyecKiuX ypaBHEHUM.
2. MHccnenoBanue cHuCTEMbl JIMHEHHBIX alreOpandyeckuxX ypaBHEHUM Ha
COBMECTHOCTb.
3. ®opmyinsl Kpamepa.
4. MarpuuHbIii METO/I.
5. Meron I'aycca.
6. Pemenue cucreM 0JTHOPOIHBIX yYpPaBHEHUH.

3ansatue 4. Bekropbl. JIluHeliHble omepanmuM HaJx BekTopamu. ba3smuc.

JlekapToBa cucTeMa KoopauHat. (2 yac).
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[TocTpoeHue nuHEHHON KOMOMHAITMN BEKTOPOB Ha MJIOCKOCTH.
JInHenHast 3aBUCUMOCTh 1 HE3aBUCUMOCTh BEKTOPOB

BripaxkeHne BekTopa depe3 JTUHEHHYI0 KOMOWHAIINIO IPYTUX BEKTOPOB
Paznoxxenue BekTopa 1o 6asucy

JlelicTBHS ¢ BEKTOpaMHU B KOOPJIMHATHOM IPEICTABICHUU
KoopauHnatel Touku

JInvHa BEKTOpa B KOOpIMHATAX

KoopauHaTel TOUKH, AEIIER OTPE30K B 33 ITaHHOM OTHOILLICHUH
OproronanpHas IPOEKIUS BEKTOPA HA OCh

3ansitue 5-6. CkajasipHoe, BEKTOPHOE W CMeIIaHHOE TMPOU3BEIeHHS

BEKTOPOB. (4 yac.)

1. CxansipHO€ MpOU3BEJICHNE BEKTOPOB, CBOICTBA.

2. TeomeTpuyeckuii CMBICI CKaJIIPHOTO TPOU3BEICHUS BEKTOPOB.

3. ®dusuyeckuii CMBICI CKAISIPHOTO MTPOU3BECHUS BEKTOPOB.

4. BpIpaXeHHE CKaJISIPHOTO TMPOM3BEICHUS BEKTOPOB 4Yepe3 KOOPAMHATHI
COMHOKUTENEH.

5. IlpaBas u neBast TPONKHU BEKTOPOB.



6
7
8.
9

BekTopHOE npou3BeeHUE BEKTOPOB, CBOKCTBA.
["eoMeTpuyeCcKuii CMBICII BEKTOPHOT'O ITPOU3BEAEHUS BEKTOPOB.
®uU3nUECKUl CMBICII BEKTOPHOT'O IIPOU3BEIEHUS BEKTOPOB.

BrlpakeHre BEKTOPHOTO MNPOU3BEICHHS BEKTOPOB YEpe3 KOOPAWUHATHI

COMHOUTEJEH.

10. CwmenieHHOE MPOU3BEICHUE BEKTOPOB.

11. T'eoMeTpuuecKuil CMBICT CMEIIAHHOTO MPOU3BECHUSI BEKTOPOB.

12. BripaxeHue cMEIaHHOTO MPOU3BEICHUS Yepe3 KOOPAUHATHI COMHOXKHUTEICH.
Paznen |l. Ananuruyeckasi reomerpus (10 gac.)
3ausitue 7. [IpamMasi Ha TUIOCKOCTH. (2 Yac.)

1. HopmanbHbll U HATTPABISAIOMUNA BEKTOPHI MPSIMOM.

2. OOmiee ypaBHEHHE PSIMOM Ha MIOCKOCTH.

3. Hemnonnble ypaBHeHUs PSIMON HA MIIOCKOCTH.

4. YpaBHeHHE NPSAMOI Ha IVIOCKOCTH B OTPE3KaX.

5. KaHoHuueckoe ypaBHEHHE MPSAMOM Ha MIIOCKOCTH.

6. Hanpasistonme KOCUHYCHI TPSIMOIA.

7. Ilapamerpuueckoe ypaBHEHHE MPSIMON Ha TIOCKOCTU

8. Tlapamerpuueckoe ypaBHEHHE MPSIMON Ha TUIOCKOCTU

9. BekTopHOE ypaBHEHHE MPSMOIl Ha TNIOCKOCTH

10. VYpaBHeHue mpsIMO# Ha MIOCKOCTH, MPOXOASIIEH Yepe3 ABE 3aJaHHbIC TOUKU

11. VpaBHeHHe NMpsSIMON Ha TUIOCKOCTH 10 TOYKE M BEKTOPY HOPMAaJIH

12. VYpaBHeHue npsMOH Ha MIIOCKOCTH C YTIIOBBIM KO3 puiineHToM

13. HopmanbpHOE ypaBHEHUE MPSMOI Ha TIIOCKOCTH

14. PaccrosiHME OT TOYKH JI0 IPSIMOM Ha MJIOCKOCTH

15. VYron mMexay nBymsi IPSIMBIMHU Ha MJIOCKOCTH

16. VYcnoBue napamieabHOCTH ABYX MPSMBIX Ha MIIOCKOCTH

17. VYcnoBue nepneHIuKyJJIIpHOCTH IBYX NPSIMBIX Ha MIOCKOCTH
3ansaTue 8-9. [lockocTs M NpsiMasi B NpocTpaHcTBe. (4 yac.)

1. IInockocTh

2. HopManbHbIil BEKTOP MIOCKOCTH



3
4
5.
6
7

OO6uiee ypaBHEHHUE IIIOCKOCTH

Hemnonxple ypaBHEHUS TUIOCKOCTH

YpaBHEHHE TIIOCKOCTH B OTPE3Kax

YpaBHEeHUE TIIOCKOCTH, TIPOXOASINIEH Yepe3 TPU 3aI1aHHBIEC TOUKH

YPaBHCHI/IG INIOCKOCTH 110 ABYM TOYKaM M BCKTOPY, KOJUIMHCAPHOMY

IUIOCKOCTH
8. VYpaBHeHHE TJIOCKOCTH MO OAHOW TOYKE W JABYM BEKTOpaM, KOJUIMHEAPHBIM
IUIOCKOCTH

9. VYpaBHeHHE IIJIOCKOCTH MO TOYKE U BEKTOPY HOpMAIIH

10. HopmanbpHOE ypaBHEHHUE MIIOCKOCTH

11. PaccTosiHHE OT TOYKH J0 MJIOCKOCTU

12. VYrom Mexmy AByMs IIOCKOCTSIMU

13. VYcioBue napamieabHOCTH ABYX INTIOCKOCTEN

14. VYcnoBue nepneHAUKYISIPHOCTH JIBYX IJIOCKOCTEH

15. IlpsiMast B mpOCTpaHCTBE

16. HopmanbHblil BEKTOp MNPSIMOiA

17. EnuHu4HbBIA BEKTOp HOpMAJIU

18. Hopwmanb k npsimoii

19. Hanpansromnumii BEKTOp MpsSMOi

20. [lapameTrpuyeckoe M BEKTOPHO-TIApAMETPUUECKOE YpaBHEHHE NPSIMON B
IPOCTPAHCTBE

21. Kanonumdeckoe ypaBHEHHE PSIMOM B IPOCTPAHCTBE

22. Hampasnsromnme KOCUHYCHI PSIMOK

23. YpaBHEHHE IPSAMOK B IPOCTPAHCTBE, MPOXOIAIICH Yepe3 IBE TOUKH

24. OO1ue ypaBHEHUS IPSIMOM B MPOCTPAHCTBE

25. PaccTostHuE OT TOYKH JI0 IPSIMOU B TIPOCTPAHCTBE

26. Yroa MexIy IByMS MPSMBIMU B IPOCTPAHCTBE

27. YcioBue napauieIbHOCTH JIBYX NPSAMBIX B IPOCTPAHCTBE

28. YcioBue NeprneHIuKyISPHOCTH ABYX NPSIMbIX Ha IUIOCKOCTH

29. B3zaumHoOe pacnoyiokKeHUe NpsIMON U MIOCKOCTH



30. KontponpHass pabota «Jluneiinas anreOpa, BeKkTOpHas anrebpa u
aHAJIUTUYECKasi TECOMETPUSI»
3ausatue 10. HemexaproBbl cucrembl koopauHat. Kpusbie BTOpOro
nopsiaka. (2 gac.)
[IpeoOpa3zoBaHus cucTeMbl KOOPIMHAT.
[TapannenbHbIN IEPEHOC
KpuBbie B IOISIPHON CUCTEME KOOPAUHAT
AnreOpanyeckas JUHUS BTOPOTO MOPSIIKa
DIunnc
['unepbona

[Tapa6ona
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[IpuBeneHue ypaBHEHUsI KPUBOM BTOPOTO MOPSAKA K KAHOHUUECKOMY BUIY
3ansTue 11. [loBepxHocTH BTOPOro nopsijaka. (2 yac.)
[unrHapuyecKue MOBEpXHOCTH

DIIMNITUYECKUN THIJIMH]P

['unepOonuyeckuii HUIUHAP

[TapaGonuyueckuii HUJIUH]IP

DIIUNTAYECKUE TOBEPXHOCTH

DIIMIICOUT

Cdepa

['unepOonryeckne MoBEpXHOCTH
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OHOMOJIOCTHBIN TUTIEPOOJIONT

[HEN
o

JIBynoJIOCTHBINA rUNEepO0I0nT

[EEY
=

[Tapabonudeckre MOBEPXHOCTH

[HEN
N

['unepOonuyeckuii mapadbosona

[EEY
w

Konnueckue noBepXHOCTH

[EEY
=

Konyc Broporo nopsuka

[HEN
o1

Meton napanienbHbIX CEYEHU N
Paznen |1l. BBenenne B MaTtemaruuecknii anaaus u auddepenunaibHoe

ucuncjeHue GyHKUMU 0HOM nepemenHoi (14 gac.)



3ausrTue 12. [locaenoBareabHocTh. [Ipeaes nmocjieq0BaTe/ IbHOCTH.

®yuknus. [penena pynkuuu (3 yac.)

A W Do
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AOcomoTHas BeJIMYMHA JISHCTBUTEILHOTO YHCIA.
[TocenoBaTenbHOCTD.

[Ipenen nmocien0BaTEIbHOCTH.

DyHKIUA OJTHON ITIEPEMEHHOM.

[Ipenen pyukmmm.

OnHOCTOpOHHKE MPEIEIBI.

3amMeyaTeIbHbIE MTPEEIBI.

beckoHneuHo Masbie 1 0€CKOHEYHO OOJIBIINE BETUYHHBI.
CpaBHeHue 6eckoHeYHO MaJibIX. OCHOBHBIE SKBUBAJICHTHOCTH.
3anstue 13. HenmpeposiBHocTh pyHknmu (1 yac.)
HenpepbiBHOCTH (QyHKIIHMH.

Touku pa3pbiBa epBOro poja.

Touku pa3pbeiBa BTOPOTO poja.

[TocTpoenue rpadukoB.

3ansrue 14-15. llponsBoanas. {uddepenunpopanue GyHKUMU OTHOM

nepemMenHoii (4 yac.)

N o g Bk~ DR

[IpousBoHas, €€ TEOMETPUUCCKUN U (PU3MUESCKUN CMBICIL.

VYpaBHEHUS KacaTeIbHOM U HOPMAJH K INTIOCKOW KPUBOM.

[TpaBuna nuddepeHiupoBanus.

JuddepeHurpoBanue ClI0KHON PYyHKIUU.

HuddepenunpoBanue GyHKINH, 3aJaHHON TapaMETPUUECKH U HESIBHO.
Hudbdepennman hyHKIINHA, €M0 TEOMETPUUECKUA CMBICI.

[TpousBoansie n AuddhepeHraIbl BHICIIMX MOPSAKOB.

3ansTue 16-17. HUccaenoBanue pyHKuuU c MOMOIIbIO

auddepeHnnaIbLHOr0 HcuncaeHus (4 yac.)

1.
2.
3.

YeTHOCTh U HEYETHOCTh (DYHKIIUU.
[TpomexyTku Bo3pacTaHusi U yObIBaHUS (DYHKITUH.

DKCTpeMyMbl (DYHKIIUH.



4. HauOomnplee U HaUMEHbIIIEE 3HAYCHUE (PYHKIIUU.
5.  BBIMYKJIOCTH ¥ BOTHYTOCTb.
6. Touxku neperuoa.
7.  ACHMOTOTBHL.
8. Ilpuem pacuetHo-Tpaduyeckori padbotel «JluddepeHurpoBanue GyHKIUU
OIHOW MEPEMEHHOMN.

3austue 18. O630pHoe 3ansaTHE (2 Yac.)

Bropoii cemectp (36/10 yac)

Paznen |. JInddepenumanbHoe ucuucienne QyHKOUM HECKOJILKUX
nepeMeHHbIX (4 4yac)

3ansaTue 1-2. ®yHKIMH HECKOJbKUX nepeMeHHbIX. {uddepennupoBanne
(pyHKUMHA HeCKOJbKHX ImepeMeHHbIX. MHMcciaenoBanue @QyHKUHA IBYX
nepeMeHHBIX (4 4ac.)
1. YactHble mpou3BOAHBIE U YacTHbIE nuddepeHiransl GyHKIUA HECKOJIbKUX
MIEPEMEHHBIX.
2. Tlonuerii nuddepeniman GyHKIIMN HECKOIbKUX TEPEMEHHBIX.
3.  YacTHbIC MPOU3BOIHBIC BHICIITUX MOPSIKOB.
4. KacarenpHas IJIOCKOCTh U HOPMaJIh K TTIOBEPXHOCTH.
5.  DOkcTpeMyMbl PYHKIIUHU ABYX MEPEMEHHBIX.
6. Haubonpiiee n HanMeHbIIee 3HAUCHUE (DYHKIIUU ABYX MEPEMEHHBIX.

Pa3nen |1. UnterpupoBanne. Kommiekcubie yucaa (10 gac)

3anstue 3-6. Heonpenesenublii muHTerpaji. Meroabl HHTerpupoBanus (8
qac.)
[TepBooOpa3Hast pyHKITUS U HEOTIPEEICHHBIA HHTETPaJl, CBOMCTBRA.
TabnuyHble UHTETPAJIbI.
MeTo HemoCpeICTBEHHOTO HHTErPUPOBAHUS.
3aMeHa NepeMeHHOM B HEOIpeIeJICHHOM UHTEeTrpalie.
HNuTerpupoBanue 1o 4acTsm.

WuTerpupoBanue panroHaIbHBIX (YHKITHM.

N o gk~ W he

HNuTerpupoBaHre TPUrOHOMETPUYECKUX (DYHKIIMA.



1.

HuTerpupoBanue uppanroHaibHbIX (PyHKINHA.
[Tpuem pacuetHo-rpaduueckoit pabotsl «HeonpeneneHHbINH HHTETpATD).
3ansaTue 7. KommiekcHple yucaa. (2 yac.)

3anuch KOMIUIEKCHOTO 4YHUClIa B alre0pandyecKkoil, TPUTOHOMETPHUYECKOM,

nokasatesibHOU opme, POPMYIIbI CBS3U MEXKY HUMHU.

2.
3.

Anrebpanueckue 1eWCTBUS Ha KOMIUIEKCHBIX YMCIIaX.
["'eomeTpuueckoe n3o00paxeHrne KOMIUIEKCHOTO YnClia U JEHCTBUM.
WuauBunyanpHoe nomaliHee 3aganue « KoMIuiekcHbie unciay.
Paznen l11. Iuddepenunannsunie ypaBaenus (10 gac)

3ansTue 8-9. O0bIkHOBeHHbIE AU PepeHInATbHbIE YPABHEHHS IIEPBOT0

nopsigka (4 gac.)

1
2
3.
4
5

JuddepeHunanbHble ypaBHEHUS.

Bunel muddepeHunanbHbpIX ypaBHEHHI.

[MTopsinok nuddepeHmanbHbIX ypaBHEHUH.

YactHoe u oOuiee pemeHre. YacTHbIN U 00IIM HHTETpall.

Juddepennnanpupie ypaBHEHHUS TMEPBOrO TOpSAIKA C pa3lieICHHBIMU U

pasaciIromMHUCAa ICPEMCHHBIMHU.

6.
7.
8.

OnHopoansie AU QepeHnanbHbe YpaBHEHHUS IEPBOTO MOPsIKa.
JIuneiinsle nuddepeHuanbHble ypaBHEHMsI IEPBOTO MOPSIIKA.
VYpaBaenue bepnym.

3anstue 10. O6bikHOBeHHBbIE U] DepeHIUATBbHbIE YPABHEHUS BbICIIUX

MOPSIKOB, A0MYCKAIOIIHE MOHUKeHHs nmopsiika (2 yac.)

1.

2
3.
4

JuddepeHunanbHble ypaBHEHHS BBICIIUX MOPSIKOB.

O6mee pemenne nudpepeHInaTbHBIX YPaBHEHUN BBICIITHX MTOPSIIKOB.
Pemenne 3amaun Korm.

Tuns! nuddepeHnnanbHbIX YpaBHEHHUH, JOMYCKAIOUIUNX MOHMKEHUE MOPsIIKa.

3ausitue 11-12. Jluneiinbie oObIkHOBeHHbIe Au(depeHunATbHbIE

YPaBHEHHSI BBICIIUX MOPSIAKOB ¢ MOCTOSIHHBIMYU K03 dunuentamu (4 yac.)

1.

Jluneitnsie ogHOpoaHBIE nU(depeHITNaTbHBIC YPABHEHHSI BBICITUX MOPSIKOB

C MOCTOSIHHBIMU KO3 (HULIMEHTaMHU.



2. JluneitHple HeOAHOpOAHBIE Au(depeHlnaIbHble ypaBHEHHUS  BBICIIUX
MOPSZIKOB C MOCTOSTHHBIMH KO3(PHIIMeHTaMU.
3. O6mee pemienue. Pemenne 3amaun Komy.
4. Mertoa noadopa 4aCTHOTO PEIICHUS 1O BUY TPABOM YACTH.
5. Merox Bapuanuu npou3BOIbLHON TOCTOSHHOM.
6. KontponsHas padota «OObIkHOBEHHbIE AU(DepeHIIuaTbHbIE YPABHEHUS.
Pa3nea IV. KpaTubie unTerpassi (12 gac.)
3ansitue 13-15. Onpenesiennsblii naTerpas. HecoocrBeHHblit uHTerpas (6
qac.)
1. OmnpeneneHHbI UHTErPA U €TI0 CBOMCTBA.
2. ®opmyna HeroTona-JleitoHuna.
3. Brruncnenue onpeneaeHHOr0 HHTETPaia METOIOM 3aMEHBI IEPEMEHHBIX.
4. BblUHCIICHHE OMNPENENIEHHOTO WHTErpaja METOJOM HWHTETPUPOBAHUS TIO
qacTsIM.
5. T'eomerpuueckune NpUI0KEHHS ONPEACIEHHOTO HHTErpaa.
6. ®usnueckue NpUIOKEHUS ONPENEICHHOIO HHTETpaIa.
7. HecoOcTBeHHBIE MHTETPAJIBI IEPBOTO U BTOPOTO POJIa.
8. MHccnemoBanne HECOOCTBEHHBIX HHTETPAJIOB.
9. MHWnaauBupayanbHOe nomaiiHee 3amanue «OmnpeneneHHbI HMHTErpall U €ro
TIPUIIOKEHU S
3ansitue 16. /IBoiiHoii uHTerpaJ (2 yac.)
1.  JBoiiHoil unterpai. Ero cBoiicTBa.
2. Brruncnenue ABOWHOTO MHTETpaja B MPSIMOYTOJBHON JEKapTOBOW CHUCTEME
KOOpAMHAT.
3. Brluucnenue 1BOMHOr0O MHTErpasia B MOJSIPHON CHUCTEME KOOPIUHAT.
4. T'eomeTpuyeckre MPUIOKEHUS IBOMHOTO MHTErpajia: BbIYUCICHUE TUIOIIAIEH
I0CKuX (puryp, 00beMoB TeT.
5. ®wusnueckue TMPWIOKEHUS [IBOWHOTO WHTETpaja: BBIYHCICHUE MAacCHhl,
CTaTUYECKUX MOMEHTOB, MOMEHTOB WHEPIIMM UM KOOPJAWHAT IIEHTpa Macc

MaTepUaTbHOM TIJIACTUHBI.



6. Dxcmpecc-KOHTPOIb «JIBOWHOM HHTErpam.

3ansiTue 17. TpoiiHoii uaTerpasn (2 yac.)
1. Tpotino#i unrerpan. Ero cBoiicTaa.
2. Brrluncnenue TpoiHOro MHTErpajia B MPSIMOYTOJBHOM JIEKapTOBOW CHUCTEME
KOOpAUHAT.
3. Brpluncnenue TpOMHOTO MHTErpalia B HUIMHAPUYECKON CUCTEME KOOPIUHAT.
4.  BplunciieHHE TPOMHOIO UHTErpalia B cPepuyecKoil CucTeEME KOOPINHAT.
5. Teomerpuueckue U (GU3MUECKUE NPUIIOKEHHS TPOWHOTO HWHTErpana:
BBIYHCIIEHHE O0BEMOB T€J, MACChl, MOMEHTOB MHEPLIMM U KOOPAMHAT LIEHTPa Macc
Tena.
6. Oxkcnpecc-koHTpoJib « TpoitHOI HHTETpa.

3ausitue 18. O630pHoe 3ansaTHE (2 Yac.)

I1l. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToAnMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOyJaronuxcs Mo TUCIUIUTMHE «MaTemMaTrKay npeacTaBieHo B [Ipuinoxenun 1 u
BKJIIOUYAET B ceOsI:

TUTaH-Tpa(UK BHITIOJHCHHUS CAMOCTOSITEIIbHOW paOOTHI 10 AUCIUIIINHE, B TOM
YHCJIe IPUMEPHBbIC HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTePUCTHKA 3aJaHHi I CaMOCTOSTCIIBHON pabOThl OOYYAIOIIUXCS W
METOJIUICCKUE PEKOMEH/IAINHN 10 UX BBITTOJIHEHUIO;

TpeOOBaHUS K  MPEACTABICHUIO M OQOPMJICHHIO  PE3yJIbTAaTOB
CaMOCTOSATEILHOM pabOTHI;

KPUTEPUH OLICHKH BBITTOJIHEHUS CAMOCTOSITEIILHOM PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

MEPBBIA CEMETP
Ne | Koutpomupye | Konbl u aTans! popMupoBaHus OneHouHbIE CpeacTBa
n/n | Mble pa3zienbl KOMIIETEHIINN TeK YU IPOMEXKYTOUHAS
/ TeMbI KOHTPOJIb aTTecTanus
JUCLIUIINHBI
OIlK-1 | 3HAaeT OCHOBHBIC tect (TIP-1) | Dx3amen




MOHSATHS MaTPUIHOTO «Omnpenenute | 1-38 Bompocsl
WCYHCIICHUS 7M1, MaTPULIBI, | IS TIOJTOTOBKU
yMeeT BBIYUCTIATh CUCTEMBI» K 9K3aMeny 1
OINPEAEIUTENN KOHTpOJIbHAsl | CEMECTp,
BJIAJIEET METOAAMU pabora (IIP- | 1-11 3amaum mmst
pEIIEHUS] CHCTEM 2) IIOJTOTOBKH K
BekropHas u 3HAET 3JIeMCHTEI «JImneinas 9K3aMEHY,
JIMHEHHAs BEKTOPHOI areOpsl anrebpa, 1-7 nmyHKTBHI
anredpa yMeeT pasinuath Bugpl | BEKTOPHAs PUMEPHOTO
IPOM3BELCHUI anreOpa  u | Ounera 1
BEKTOPOB AQHAJIUTUYECK | CEMECTP
Brazeer GpopMylIaMu as reomerpus | IIpumepHslit
BBIYHCIICHUS » BapuanT KP
OIIK-2 | Mpou3sBeneHuii KOJLUTOKBIYM
BEKTOPOB (YO-2)
«BekropHas
anreopay»
tect (ITP-1)
«BekTopHas
anreopa»
KOHCIIEKT
(TTP-7)
3HAaeT OCHOBHBIE KomnokBuym | Dx3amen
METO/IbI (YO-2) 39-65 BompockI
AHAIUTUYECKOM «AHaIUTHYeC | IS TOATOTOBKH
reOMETpUn Kast K 9K3aMeHy 1
OITK-1 | YMeeT nocTpouts TeOMETpUs» | CeMecTp,
npsaMyro Ha mockocty, | Tect  (IIP-1) | 12-16 3amaun
MJIOCKOCTh «AHanutuuec | a1 NOATOTOBKU
BJIAZICCT IIpHUCMaMHU Kast K DK3aMEHy,
COCTaBJICHUS rEOMETpUS» 8-13 myHKTHI
A YpaBHEHUM JTUHUH U KOHTpPOJIbHAS | IIPUMEPHOIO
HAJTUTHHECCK TNNOBEPXHOCTH pa60Ta (HP- 6I/IJ'IeTa 1
i TCOMETpHA 3HAET OCHOBHBIC 2) CEMCECTP
METO/IbI «JIuneliHas IIPUMEPHBIN
AHATUTHYECKON anredpa, BapuanT KP
r€OMETPUU BCKTOpHas
OITK-2 | YMEET OCTPOUTH 1 anredpa  u
KpPHUBBIE ¥ TOBepXHOCTH | AHATUTHHICCK
BTOPOT0 NOpsiAKa a1 FCOMCTPHA
BIIaJIeeT IIpUEMaMH »
paboThl ¢ ypaBHeHusmu | KOHCIICKT
JIMHUI ¥ TOBEPXHOCTEN (ITP-7)
OIIK-1 | 3HaeT OCHOBHBIE Dkcnpecc- DK3aMeH
TIOHSITHS U KOHTPOJIb 66-86 BorpockI
onpeieNICHUs] TEOPUU (TTP-2) JUTSI TIOATOTOBKH
MIPEJEIOB «IIpenensr u | kK PK3ameny 1
yMeeT BBIYUCTISATh HEIPEPBIBHOC | CEMECTD,
Beenenne B TIpe el Tb» 14-18 myHKTHI
MaTeMaTH4yec BIIAJIEET METOJIAMHU KOHCIEKT MPUMEPHOTO
KW aHaIn3 HCCJICOIOBAHUS (HP-?) ounera 1
HAudppepeniu byHKIMN Ha PI'P (ITP-12) | cemectp




aITbHOE HEIPEPHIBHOCTH «duddepenn | npumepHbIi
HCYUCIICHUE 3HAeT TaGIHILY HpOBaHUE Bapuant OKP
yHKIHH IIPOM3BOIHBIX yHKIHHK «IIpenens! 1
OJTHOM } yMeeT OJTHOM _ | HeTpPepbIBHOCTD
MepeMEeHHOMN b epeHIpoBaTh NEPEMEHHON | »
OIK-2 | cnosxuple hyHKIMHT » Hpumepuere
BIIA/ICET METONAMH KOHTPOJIb 3aaHus s
MudepeHIMATEHOTO (TTP-2) 3amutel PI'P
VCYUCIICHUS KOHCIICKT
(TTP-7)
BTOPOI CEMECTP
No | Konrpommu | Koapl u aTansl popmupoBaHus OLieHOYHbIE CPEACTBA
n/n | pyemsie KOMIIETEHIIH TeK LMt IPOMEKyTOUHAs
pasienst / KOHTPOJIb aTTecTanus
TEMBI
JUCITUILIN
HBI
1 | Juddepen | OIIK-1 | 3naer Tabmuiy Pemenue DK3aMeH
UATbHOE MIPOU3BOTHBIX 3a1a4y 1o
HCUYHCIICH YMEET BBIYHUCIISITh M3y4aeMon Bompocst  1-5  u3
ue YacTHBIE TeEMe Ha | TIepe4yHs BOIIPOCOB
Gynkuum IIPOU3BOIHbBIC NPaKTHYCCKUX | A MOArOTOBKH K
HECKOJBbKH BJIAJECET METOJAMH 3aHATUAX OK3aMCHY 2 CCMECTP
X MCCIICTOBAHHS W3 10.1
IIEPEMCHH (byHKHHH I/II[3 10.2
bIX HECKOJIbKUX koHcnekT (I1P-
MEePEeMEHHBIX Ha 7)
HKCTPEMYM
3HaeT TabIuIly PI'P (ITP-12) | Dk3ameH
WHTETPAJIOB «Heonpenenen | 6-13 Bompocer uist
1 | ymeer BBIOPATh HBIN MOJITOTOBKH K
OIK-1 1 Yeto b UHTErpam SK3aMeHy 2 CEMeCTp
UHTETPUPOBAHUS koHcriekT (ITP- | 2-3 u3 mpumepHoro
BJIaJeeT TEXHUKOM 7) BapuaHTa I
HHTETPUPOBAHUA JUKTAHT II0 | BK3aM€Ha
2 Hurerpup 3HAeT CBOMCTBA Tadmuie PUMCPHBIC
OBAHUC MHTEIPajIoB UHTErpajioB IIPAKTUYECKHE
yYMEET CBECTH 3a/iaHuns AT
OIK-2 | HHTerpanx 3amutel PI'P
TaOJIMYHOMY
BJIa/I€€T OCHOBHBIMU
METOAAMHU
WHTETPUPOBAHUS
3HAeT Tect (TIP-1) | Dx3amen
KJIaccU(UKaIUIO «duddepennu | 14-23 Bompocsl s
muddepeHIIMATbHBIX | albHbIE MTOATOTOBKH K
Auddepen YPaBHEHUNU YpaBHEHUA» JK3aMEHY 2 CEMECTP
3 HUATIbHBIC KontponsHast | 8-9 u3 mpumepHoro
YpaBHEHHUA yMeeT no10upath pabdora (IIP-2) | BapmanTa JUTSt
MCTOABI pCIICHHA «OOBIKHOBEHH | 2K3aMeHa
BIANACCT MCTOMAMI | 1o IPUMEPHBIN BapHaHT
peneHui




Kpatnbie
4 HHTErpal
Bl

OIIK-2 | muddepennmanbupix | nuddepennra | KOHTPOIHHOU
YpaBHEHUI JbHBIE paboThI
YpaBHEHHSI» «OOBIKHOBCHHBIC
Koncnekr mddepeHnranbHbIe
(TTP-7) YpaBHEHHS
3HAEeT METO/IbI na3 DK3aMeH
WHTETPUPOBAHUS «OmnpenerneHH

OIIK-1

}’MCGT BBIUUCIIATH
omnpe/ie/ICHHbIC U
HeCOOCTBEHHBIE
WHTETPaJIbl

BJIaACCT METOJaMH
HHTErpajibHOI'O
HNCYHUCIICHUA

OIIK-2

3HAET ONpPEACIICHUE
JBOMHOTO,
TPOMHOTO,
KPUBOJIMHEHHOTO
WHTETPAJIOB

yMeeT NePEXOIUTh K
ITIOBTOPHOMY
UHTErpay

BJIAJICET PUEMaMHU
BBIYMCIICHUS
WHTETPAJIOB

BII MHTETpAN U
ero
MPUITOKEHUSD)
Dkcmnpecc-
KOHTpoib (I1P-
2) «/IBoiiHbIe
HWHTETPaJIbl»,
«Tpotinbie
WHTETPaJIbI»
Koncnekr
(TTP-7)

Bonpocer 24-39 wu3
IIEPEYHsI  BOIIPOCOB
JUIs TMOATOTOBKH K
JK3aMEHY

[Tpumepsr 4-6, 10-12
U3 IPUMEPHOTO
BapHaHTa
IIPAKTUYECKUX
IIPUMEPOB IS
JK3aMEHa
IIPUMEPHBIA BAPUAHT
OKP «/IBoiiHoii
UHTErpamn,
«TpouHoM
UHTETpa»

Tumnosbie KOHTPOJIBHBIC 3alaHNA, MCTOAUYCCKUC MAaTCPpUAJIbI, OIIPCACIIATOINC
npoucaypbel OLOCHHBAHUA 3H3HHI>1, YMGHI/Iﬁ N HaBBIKOB, a TaKiKC KPHUTCPpHUHU U

MoKa3aTelid, HeOOXOJWMBbIC [ OILIGHKM 3HAaHWM, YMCHHM, HaBBIKOB U

XapakTepu3yroume dTanbl POpMUPOBAHUS KOMIETEHIIUM B MPOILIECCE OCBOCHUS

o0Opa3oBaTenbHOM MPOrpaMMBbl, IipeicTaBieHbl B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JIUTEPATYPbHI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JMTEpaTypa
1. Jlyary K.H., Maxkapo E.B. Beicmias martematuka. PykoBOACTBO K

pemennto  3amad. Y. 2.  MockBa:  ®wusmarnur, 2015. 384 c.

http://znanium.com/catalog.php?bookinfo=854393

2. Jlyary K.H., Makapos E.B. Bricmias martematuka. PykoBoacTBo K

pemennto  3amad. Y. 1. MockBa: ®usmarnur, 2014. 216 c.

http://znanium.com/catalog.php?bookinfo=854317



http://znanium.com/catalog.php?bookinfo=854393
http://znanium.com/catalog.php?bookinfo=854317

3. Broicmmas marematuka. Tom 2. Hauano maTemMaTHuecKOro aHaiusa.
HuddepennnanbHoe ucuuciaeHne (GyHKIUHA OAHOW TMEPEMEHHOM U €ro
npuwiokKeHus: [DIeKTpoHHBI pecypc] : yueOnuk / A. Il. I'ocnomapukos, 1. A.
Bonbiackas, O. E. Kapnyxuna [u nap.] ; mox pen. A. Il. T'ocnmomapukoB. —
DnekTpoH. TekcToBble nanubie. — CII0. : HanmonanbHbI MUHEPAIbHO-CHIPbEBOM
yHauBepcuteT «I opHblity, 2015. — 104 c.
http://www.iprbookshop.ru/71688.html

4, Bricmass matemaruka. Tom 4. JluddepeHnuanbubie ypaBHEHHS. Pspl.
Paner ®ypre u npeoOpazoBanue dDypwe. JAuddepeHnmanbHoe U UHTErPaTIbHOE
UCUYHUCIICHHE (PYHKIUH HECKOJbKHX MEpPEMEHHbIX. Teopus mois [DIeKTPOHHBIN
pecypc] : yuebnuk / A. I1. 'ociogapukos, M. A. 3anenun, I'. A. Koarton [u np.] ;
nox pexa. A. II. I'ocnogapukoB. — DNEKTpOH. TekcToBble naHHble. — CIIO. :
HannonanbHbIl MUHEpaTbHO-CBIpheBOUM yHUBEpcuTeT «[opHbIity, 2015. — 213 C.

http://www.iprbookshop.ru/71690.html

5. Beicmias matemaruka. Tom 1. Jlunelinas anreOpa. BexropHas anreGpa.
AHanmuTuyeckas TreoMeTpusi [DIeKTpoHHBI pecypc] : yuebnuk / A. IL
I'ocnogapukos, E. A. Kapniosa, O. E. Kapnyxuna, C. E. Mancyposa ; o pexn. A.
I1. T'ocomapukoB. — DJeKTpoH. TekcToBble daHHbIe. — CII0. : HanmoHnanbHbIN
MUHEpalIbHO-ChIpbeBOM  yHuBepcuter  «lopmeri», 2015. — 105 c.

http://www.iprbookshop.ru/71687.html

JlonosHuTEILHAS JIUTEPATYypa
1. HIumaueB B.C. Bricimas matemaTtuka. MockBa, MHDA-M, 2018. 479 c.
http://znanium.com/catalog.php?bookinfo=945790

2. COOpHHMK WHIWBHUIYAIBHBIX 3alaHU TIO BBICIICH MaTeMaTHKE
yueOHOe MocoOue sl MHKEHEPHO-TEXHUUECKUX CIEIMaTbHOCTEH BY30B. B 3 . :
4. 1 / [A. II. Ps6ymko, B. B. bapxatos, B. B. [lepxxasen u ap.] ; mozg obmr. pen. A.
[1. PsaGymiko.: Munck, Akagemkawnra, 2013r., 270 c.
http://e.lanbook.com/books/element.php?pll_id=65408

3. COOpHUK WHIWBHUIYATbHBIX 33JaHUN TIO BBICIIEH MaTeMaTHKe : ydeOHOe

nocooOue JJisi NH)KEHEPHO-TEXHUYECKUX CIeIMaTbHOCTEN BY30B. B 3 4. : 4. 2 / [A.


http://www.iprbookshop.ru/71688.html
http://www.iprbookshop.ru/71690.html
http://www.iprbookshop.ru/71687.html
http://znanium.com/catalog.php?bookinfo=945790
http://e.lanbook.com/books/element.php?pl1_id=65408

[1. Psbymkxo, B. B. bapxaros, B. B. JlepxxaBenr u nap.] ; mox o6mi. pex. A. I
Ps0ymiko.: Munck, Akanemknura, 2013 r., 352 c.

http://e.lanbook.com/books/element.php?pll 1d=65409

4. COOpHUK WHIWBHAYATbHBIX 3aJaHUN TIO0 BBICIIEH MaTeMaTHKe : ydeOHOe
mocooue NIl HHKEHEPHO-TEXHUYECKUX CIIeIMaIbHOCTEN BY30B, B 3 4. : 4. 3 / [A.
I1. Pas6ymko, B. B. bapxaros, B. B. epxaBeu u ap.] ; mox o6mr. pea. A. I
PsOymiko.: MunCck, Akanemknura, 2013 ., 288 c.

http://e.lanbook.com/books/element.php?pll id=65410

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKALMOHHOMN
cetu «MHTEpHET»

1. Hayunas anektponnas 6ubiuoreka HOb

http://elibrary.ru/querybox.asp?scope=newquery

2. DIeKTpOHHO-OMOIMOTEUHAsl CUCTeMa U3JaTeabCcTBa «JIaHby

http://e.lanbook.com/

3. ObC «KOHCYynbTaHT CTyAEHTa»
http://www.studentlibrary.ru/
4. OBbC znanium.com HUILL «MTHDPA-M»

http://znanium.com/

5. Hayunas Oubnmnoreka JIBOY nyOGnuuHbIi OHIIAHH KaTaIoT

http://lib.dvfu.ru:8080/search/query?theme=FEFU

6. Uudpopmarmonnas cuctema EJIMHOE OKHO poctyma

o0pa3oBaTenbHBIM pecypcam
http://window.edu.ru/resource

7. OBC IPRbooks
http://www.iprbookshop.ru/

Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIl U MPOTPAMMHOIO0 00ecreYeHmst

MecTo pacnoJio:keHust
KOMIILIOTEPHOH TEXHUKH,
HA KOTOPOM YCTAHOBJICHO Ilepeyensb nporpaMMHOro odecrne4eHus

NporpamMMHoe odecrnevyeHue,
KOJIMYeCTBO pado4nx MecT
KoMIbroTepHsIii Kace — Microsoft Office Professional Plus 2016 — odwucHsIit
kadenps! [ MapoTeXHUKH. NaKeT, BKJIIOYAIOUIMM IPOrpaMMHOE oOecredeHue JUis
TEOPHH 3/[aHUH 1 paboThl € pa3IMYHBIMU THUIAMH JIOKYMEHTOB (TEKCTaMH,



http://e.lanbook.com/books/element.php?pl1_id=65409
http://e.lanbook.com/books/element.php?pl1_id=65410
http://elibrary.ru/querybox.asp?scope=newquery
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://lib.dvfu.ru:8080/search/query?theme=FEFU
http://window.edu.ru/resource
http://www.iprbookshop.ru/

COOPYKEHUU AIICKTPOHHBIMU TaONMHIIaMH, 0a3aMU JaHHBIX U JP.);
ayn. E 708, 19 pabounx mecT | _ 77ip 920 - cBoGoambll (ailnoBblii apxusatop ¢
BBICOKOU CTETICHBIO CIKATHUS JAHHBIX;
— ABBYY FineReader 11 - mporpamma Jyisi ONITHYECKOTO
pacrio3HaBaHUs CUMBOJIOB;
— Adobe Acrobat XI Pro — naker nporpamm Juis Co3J1aHus
U TIPOCMOTpa MEKTPOHHBIX MmyOnukanuii B popmare PDF;
— AutoCAD Electrical 2015 Language Pack — English -
TpéXMepHast cucreMa ABTOMATH3UPOBAHHOT O
MPOSKTUPOBAHUS U YCPUCHUS;
— Revit Architecture — cuctema it pabOTBI € YEPTEKAMU;
— SCAD Office — cucrema mist pacyéra CTPOUTEIIBHBIX
KOHCTPYKUUHI
— Microsoft Office Professional Plus 2016 — odwucHbIi
MaKeT, BKJIIOYAIOUIMA TPOrpaMMHOE OOCCIeYCHUE IS
paboOTBl C pa3sIUYHBIMU THIIAMH JOKYMEHTOB (TEKCTaMH,
AIICKTPOHHBIMU TaONIHIIaMH, 0a3aMU JaHHBIX U JP.);

— 7Zip 9.20 - cBoOOAHBI (aWIOBBI apXHUBATOp C
BBICOKOU CTCTICHBIO CYKATHSI JTaHHBIX;
KomrbroTepHblii ki1ace — ABBYY FineReader 11 - nmporpamma Juisi ONITHYECKOTO

Kadenper ['MapoTeXHUKH. pacro3HaBaHUs CUMBOJIOB;
TEOpHH 3/1aHUi U

COOpYKEHHit — Adobe Acrobat XI Pro — maker mporpaMm Jisi CO3/1aHuUs
ayn. E 709, 25 paGounx mect | ¥ MPOCMOTPa d/IEKTPOHHBIX IyOimnkanuii B opmare PDF;
— AutoCAD Electrical 2015 Language Pack — English -
TpEXMepHast cucreMa ABTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS U YCPUCHHUS;

— Revit Architecture — cuctema 1 pabOTBI € YepTEKAMU
— SCAD Office — cucrema mis pacyéra CTPOUTEIBHBIX
KOHCTPYKIMHI

VI.METOANYECKHUE YKA3ZAHUSA 1O OCBOEHHUIO JUCHUIIJINHBI

JInst  yCHemHOro OCBOEHMS JUCHUIUIMHBL «MaTemMaTuka» OCHOBHBIMU
dbopmamu OOy4eHMs CTYJEHTa SABISIIOTCA: U3YyYEHHE TEOPETHYECKOro maTepuasa
JUCLUUIUIMHBI HAa JIEKUUSAX, B TOM YHUCJIE C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHI; 3aKpEIJIEHHE TEOPETHYECKOr0 MaTepualia M PELICHHE 3a1ad 1o
U3y4aeMoil TeMe Ha MPaKTUYECKHX 3aHATUSIX; CaMOCTOsITellbHas paboTa Hal
y4eOHBIM MaTepHaJIOM, KOTOPask COCTOUT U3 CIIEAYIOIIUX 3JIEMEHTOB: M3yueHUE
Marepuana IO KOHCHEKTaM JIeKIHMHi, y4eOHHKaM WIH Y4EeOHbIM TMOCOOUSM,
pElIeHHEe THIOBBIX 3a7a4 JUCUUIUIMHBI B XOJ€ BBINOJHEHHUS PacyETHO-
rpaduueckux pabotr (PI'P), mnmuBumyanbubix nomamHux 3amanmii (U3) u

KOHTPOJIbHBIX PadoT.



OcHOBHast  1eJib  AyJAUTOPHBIX  3aHATUM —  CcHCTeMaTu3auus |
CTPYKTYPHPOBAaHHE 3HAHWK CTYyJICHTA, PACCMOTPEHHE HamOoJiee BaXHBIX W
npoOJeMHBIX YacTed Kypca. AYIUTOpHbBIE 3aHATHUS NPEUMYIIECTBEHHO HOCST
0030pHBI ¥ HampaBisiiolmuii  xapakrtep. CamocrosiTenbHas paboTa urpaer
HEMAJIOBAXKHYIO POJIb B U3yUYCHUU AUCHUTIINHBI.

IlepBbiM 53TanioM W3y4Y€HUs [HUCHUIUIMHBI W OTIEIBHBIX €€ pPa3aeioB
ABJISIETCA paboTa ¢ KOHCIEKTOM M pPEeKOMEeHAyeMmou mnutepaTypoi. M3ydenue
JUCLHUIUIMHBI PEKOMEHIYETCS MPOBOJAMTH IMOATAIHO: PACCMATPUBASI MOOYEPETHO
JIOTMYECKU 3aBEPUICHHBIE pa3Aeibl Kypca, KakK IPABUJIO, B JIMTEPATYpPE — 3TO
OTJEJIbHBIC TJaBbl Wi maparpadsl. [Ipu paboTe ¢ KOHCIEKTOM U JUTEpaTypou
BKHO HA4aTh 3HAKOMCTBO C 0a30BOM TEOPETUYECKON MOATOTOBKH, BHUMATEIHHO
M BIYMYHBO H3y4YMB OCHOBHBIC IOHSTHS paccMaTpuBaeMoro paszaena. [lamee
HE0OXOMMO PacCMOTPETh PEIICHUE TUIOBBIX 3a/1ay pasjiesia Kypca U MOMbITaThCs
pPELINTh aHAJOTUYHBIE 3aJaHUSI CAMOCTOSTENbHO, BbINONHAA PI'P nunu MU/13. ITocne
W3YUYEHHs OJTHOTO pa3zielia Kypca, MOKHO IIEPEXOIUTH K CIAEAYIOIIEMY.

[Ipu pabote ¢ 2NIEeKTPOHHBIM yU4€OHBIM KYpPCOM CTYJIEHT MOKET 00paTUTHCS K
MPUJIAraloIIMMCSl KOHCTIEKTaM JIEKIIMI, T/1€ MPUBEICHBI HE TOJBKO TEOPETUUECKHUE
CBEIICHMS, HO W  TPUBEICHbl  MpakTU4Yeckue  mnpumepsl.  brarogaps
CUCTEMATUYECKON CaMOCTOSITEIbHOM paboTe M CBOEBPEMEHHOMY BBHITIOJIHEHUIO
N3 u PI'P, noarotoBke Kk KOHTPOJIbHON paboOTe U €€ YCHEUIHOMY BBIIOJIHEHHMIO,
CTYJIEHT UMEET BO3MOKHOCTh MOJIYYUTh FK3aMEHAIIMOHHYIO OLIEHKY 110 PEUTHUHTY.

3aBepIIAOIINM JTAOM M3YYEHHS! TUCHUIUIMHBI «MaTeMaTuka» SBISAETCS
sk3aMeH. Eciaum mo pesynpraTaM pPEUTHHTa CTYJCHT HE TMOJYYHJI OLEHKY 10
9K3aMEHy, OH HMMEET IIAHC JUOO MOBBITIOJHUTH HEIOCTAIONINE MEPONPHUSITHS
pelitunra, aub0 craBaTh 3k3aMeH. Ha sk3ameHe BBISCHSETCS YPOBEHb YCBOCHUS
0a30BBIX TEOPETHUECKHX W MPAKTUYECKHX BOIPOCOB MPOTPAMMBI U YMEHHE
MPUMEHSITH MMOJYYCHHBIC 3HAHUS K PEIICHUIO NPAKTUYECKUX 3aaad. OnpeaeneHus,
TEOPEMBbI, YTBEPXKJICHUS W T.I. JOKHBI (OPMYJIUPOBATHCA TOYHO U C
MOHMMAaHUEM, PEIlIeHUE 3a7a4 B MPOCTEUINNX CIIydasX JOJKHBI BBHITOJHITHCS 0€3

OIITMOOK U YBCPCHHO. Toabko IIPHU BBIINTOJIHCHHUHN 3THUX yCHOBI/Iﬁ SHAaHUA U YMCHUA



CTyZA€HTa MOTYT OBITh TpU3HAHBI YAOBIETBOpsomMuMU TpeboBanusim OC BO

JIBDY.

VI. MATEPUAJ/IBHO-TEXHHUYECKOE OBECIIEYEHHUE

JTUCLHUTIIMHBI

HGKHI/II/I 10 JUCHUIIINHC «Martematuka» IMPOBOIATCA B My.]IBTHM@I[HﬁHBIX

AyIUTOPUAX, OCHAIICHHBIX COOTBCTCTBYHOIIUM COBPCMCHHBIM O60py,Z[OBaHI/I€M.

Jlnst opraHM3anuu  CamMOCTOSITEIBHOM padOThl CTYAEHTHl TaKKE IMOJIb3YKOTCS

COOCTBEHHBIMH MNCPCOHAJIbBHBIMHA KOMIIBIOTCpAMU U YHUTAJIBHBIMU 3aJIaMU Hay‘IHOﬁ

oubmmnoreku [IBOY.

HaumMeHoBaHue
000py/10BAHHBIX
NMoOMelIeHU U MoMeleHu i
IJISE CAMOCTOATEILHOM
padoThbl

Ilepeyenb 0OCHOBHOTO 000pPY10BAHUSA

MynbsTumenuitHas
ayuTOpus

DkpaH ¢ aektponpuBogom 236%¥147 cm Trim Screen Line;
IIpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Toxcucrema ciennann3upoBaHHBIX
kperuienui o6opynoBanuss CORSA-2007 Tuarex; [Toncucrema
BUCO KOMMyTaruu; [logcucremMa ayimo KOMMYTaluu |
3BYKOYCHJIEHUS; aKYCTHUECKasi CUCTEMA Ul IOTOJIOUHOTO
morTaxa S| 3CT LP Extron; mudpoBoii ayauo mporeccop
DMP 44 LC Extron; 6ecripoBoanbie JIBC nist o6yuaromuxcs
obecrieueHbl cucTeMoi Ha 6ase Touek gocrymna 802.11a/b/g/n
2x2 MIMO(2SS).

KommnsrorepHslii kinace
kadenpsl [ MIpoTeXHUKH,
TEOPUH 30aHUN U
coopyxkenuii, aya. E 709, na
25 4enosek, oOuIei
Iomazso 77 M

Momno60x HP ProOme 400 All-in-One 19,5 (1600x900), Core
i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 mit.)

UuranbHbie 3a1b6l HayuHnou
ouomuorexku [[BOY ¢
OTKPBITBIM JOCTYTIOM K
¢donay (kopmyc A - ypoBEeHb
10)

Momno60x HP ProOrme 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocryna B Untepuer 500 MouT/cexk.

Pabouue mecra 1y1st mozielt ¢ OrpaHMYE€HHBIMUA BO3MOXHOCTSAMU
3I0pOBbSl OCHAIIEHBI JUCILIESIMA W TpUHTEpaMu bpaiiis;
000py/ZIOBaHbl: MOPTATUBHBIMU YCTPOMCTBAMHU JUIsl UYTEHUS
IUIOCKOMEYATHBIX TEKCTOB, CKAHUPYIOIIMMH W YHUTAIOMIUMHU
MalIMHAMU BUJEO YBEIMYUTEIEM C BO3MOXHOCTBIO PETYISLUN
[BETOBBIX  CIIEKTPOB; YBEIWYMBAIOIIMMH  3JIEKTPOHHBIMU
JylaMu ¥ yJIbTPa3BYKOBBIMU MapKUPOBIIMKAMHU




[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA

depepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/{aJabHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbHI OBYYAIOIIUXCSA
no qucuuIuine «MaremaTuka
Hanpagaenue noarorosku 08.03.01 CtpoutenbcTBO
npopuib «[IpoMblIITIEHHOE U TPaskJaHCKOE CTPOUTEIHCTBOY
®dopMa NOATOTOBKH: OYHAasi/3a04HAs

BiaaguBocTok
2015



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne | ara/cpokm | Bua camocrosiTeqibHOM IIpumepubie | @opMa KOHTPOJISA
BBINOJIHEHHUS | padoThI HOPMBI
n/m BpeMeHH Ha
BBINOJIHEHH e
IlepBblii cemecTp
1 1-11 venenn | [logroroBka K KOHTPOJILHOM 9 [Tposepka U3
pabote «Jluneiinas anredpa,
BeKTOPHAT AITe6pa H KonTponbHas pabota
aHAJIMTUYeCKasi TeOMETPUS»
2 7 venens [ToaroroBka K KOJUIOKBHYMY 8 KOJJIOKBUYM
«BexkTopHas anredpa»
3 10 nepens [ToaroroBka K KOJUIOKBUYMY 8 KOJJIOKBUYM
«AHaJIATHYECKAS] TEOMETPUS»
4 13 nenens Okcnpecc-kouTpons «lIpexensr | 5 [Iposepxa /13
Y HEMPEPBHIBHOCTH
KonTponbhas padora
5 14-17 venenmu | PacuerHno-rpadudeckas padbora | 15 Otyer
«AuddepenunpoBanue
(GyHKIMU OJTHOHM TIEPEMEHHOM» 3amra padoTe!
Bropoii cemecTp
1 1-2 wenenu N3 «YactHble pou3BOAHBIE» | 5 [Tposepxa N3
2 3-6 Heenu PacuetHo-Tpaduueckas padora | 10 Otuer
«HeormnpeneneHHblil UHTETPA. 3ammTa paboThl
3 7 Henens N3 «KomIuieKcHbIE YncIia 2 [Tposepka /13
4 8-12 menenmu | IlogroroBka K KOHTPOIBHOM 10 ITposepka /13
pabore «/IuddepennmansHbie
yPABHCHHD KontponsHas pabora
5 13-15 nenenu | U3 «Onpenenenuslii uaterpai | 6 ITposepka /13
U €T0 MPUIIOKESHUS»
6 16 nenens [ToxroroBka x pabore skcmpecc- | 6 [TpoBepka 13
KOHTPOJIb «J[BOWHOW HUHTETpa» Kontponbnas padota
7 17 nenens [ToaroroBka k pabote 3kcnpecc- | 6 ITposepka N/13

KOHTpOJIb «TpOMHOM UHTErpam»

KonrtponsHas pabora

CamocrositenbHas pabora ctyaeHToB (CPC) mpu M3yyeHUM IUCLMIUIAHBI

OpraHU30BaHa CJICAYIOMUMH (popmMaMu:

— INOATOTOBKH K NPAKTHYCCKUM 3aHATHAM,

— BBINIOJIHEHUE pacueTHO-Tpaduueckoit padotsl (PT'P);

— MOATOTOBKA K KOHTPOJILHOM padorTe;




— BBITIOJTHEHWE UHIUBUAYAIbHOTO AoMaliHero 3aaanus (U/13);

— M3YUYEHHUE PEKOMEHyEMOU JIUTEPATYPhl U CAMOIOATOTOBKA.

PacuetHo-rpadmyeckne paboOThl OJHOBPEMEHHO SIBJISIOTCS OMHOW W3 (GopM
TEKYILIEr0 KOHTPOJIS.

[ToaroroBka K KOHTPOJIBHON paboTe U paboTe HKCIPECC-KOHTPOIb BKIIOYAET
B ce0sl, MNOMHMO M3YYECHHS PEKOMEHIYyEeMOW JIMTEepaTyphbl, BBINOJHEHUE
NunuBuayanbHOro aomarinero 3aaanus (U13).

Metoanuyeckue yka3anusi no spinosqHennro /13 u PI'P

PI'P u WJI3 BbIOMparoTcs u3 y4yeOHOTO TMOCOOWs I HHXKEHEPHO-
TEXHUYECKUX CIEeNHATbHOCTEH By30B «COOpHHMK HMHIMBHAYaJIbHBIX 3aJaHUN IO
BbICIIE MaremaTtuke», 4. 1, 2, 3 [A. II. Pa6ymxko, B. B. bapxartos, B. B.
[epxasen u np

[ToaroroBka Kk KOHTpOJALHOU padoTe «JIuHeliHas anreOpa, BeKTOpHas anredpa
U aHaJUTUYECKas TeOMETPUS» COCTOUT M3 CIEAYIOIMX JoMamrHux padot: M]3
1.1, A3 1.2, UA3 2.1, U3 2.2, U3 3.1, U3 3.2, U3 4.1, U13 4.2.

Okcnpecc-KoHTpoab «IIpenensr n HenpepeiBHOCTE» BKItouaeT /3 5.1, MJI3
5.2.

PI'P «luddepenimpoBanre GyHKIIMN OJHON MEPEMEHHON» COCTaBIIAETCS U3
Na3 6.1, U3 6.2, U13 6.3, U13 6.4.

NJ13 «YacTtHble npousBoHbIe» cocTtouT u3 MJI3 10.1, M3 10.2.

PI'P «Heonpenenenunsiii uaterpan» cocrasisercs uz M3 8.1, U3 8.2, /13
8.3, N3 8.4.

N3 «KoMiuiekcHble 4MCHa» TpEAcTaBleHa B Ha3HaueHusx OJYK
«MaremaTtuka.

[ToaroToBka Kk KOHTpoOdBbHOU pabdore «JluddepeHinansubie ypaBHEHUS
COCTOMUT M3 ueThlpex aomarnHux pador: M3 11.1, UA3 11.2, U3 11.3, N3
11.4.

N3 «OnpeneneHHbld MHTETpaAl U €ro NpuioxeHus» coctout uz M3 9.1,

WJ13 9.2.



[lonrotroBka K paboTe B3KCHpPecc-KOHTPONIb  «JIBOWHbBIE  HHTETPAsbDy
coctasisiercs uz UJI3 13.1, U3 13.3 (1,2 nop.).

[ToaroToBka Kk paboTe KCHPECC-KOHTPOJIb « TpOifHbIE MHTErpajibl» COCTOUT
w3 U3 13.2, U3 13.3 (3, 4 mp.).

B cOopHuke MHAMBUAYATIBHBIX 33JIaHUN MO BBICIIEH MaTEMAaTUKE MPUBEJICHBI
HE TOJBKO TEKCTHI 3aIaHUI, HO U KPATKUW TEOPETUYECKUN MATEpHANl U PEIICHUS
TUIIOBBIX BapuaHToB UJI3.

OcHoBHbIe TpeOoBaHuA K opopmienuro PI'P u U/13

Crynent Bbimosiger PI'P unum MJI3 Ha nmcrax gopmara A4 akkypaTHbIM
MOYEPKOM OT PYKHU WJIU C UCHOJIb30BAHUEM TEXHUYECKHUX CPENICTB.

Kaxnoe BbiosiHeHHOe 3anaHue PI'P 1OmKHO CONpOBOXIATHCA IOJHBIM
TEKCTOM €ro YCJIOBUS U TEOPETHUYECKUM MaTepuanioM, OOOCHOBBIBAIOIIUM
noJipoOHOE pelieHne 0e3 OMyCKaHWsl HPOMEXKYTOUHBIX pPAacueToB, KOTOPHIE
HEBO3MOJKHO BBIIIOJHUTH YCTHO.

PI'P u /I3 noyKHBI UMETh TUTYJIBHBIN JIUCT, 0(OPMIIEHHBIN B COOTBETCTBUU
¢ oOpasiom.

Koutpone CPC, a Ttak e WHAMBUAyaldbHas paboTa CcO CTyJIEeHTaMu
ocymectBisieTcs B hoopme npoepku PI'P, MJI3 1 xoHCynbTalIMi 110 TUCITUILINHE,
IPOBOJAMMBIX MPENOJaBaTEIEM B COOTBETCTBUU C JIMYHBIM TpapuKOM.

Hopsinok caaum PI'P, U/I3 u ux ouenka
PI'P u /I3 BBHITIOJTHAIOTCS CTYJAEHTAMH B COOTBETCTBUU C PEUTHHT-TIJIAHOM
BBINIOJIHEHHUSI ~ CaMOCTOSITENIbBHOW ~ paOOThl MO  JUCUMIUIMHE, M  CJaercs
MIPENOAABATEI0, BEAYIEMY JUCLHUILIMHY.

[Io pe3yapTaTaM NpPOBEPKH CTYAEHTY BBICTABIISIETCS  OINPEACIICHHOE
KOJIMYECTBO OAJIJIOB, YKA3aHHOE B PEUTUHT-TUIAHE TUCUUIUTMHBI KOTOPOE BXOAUT B
o011ee KOJIMYecTBO OayuioB CTy/AEHTa, HAOpaHHBIX UM B TeueHHe cemectpa. [lpu
omnenke PI'P u U/I3 yuuThIiBatOTCS MOITHOTA COJEPIKAHMS BBHITTOJIHEHHOW pabOTHI,
NPaBUJIBHOCTD BBITIOJIHEHUS 33JaHUi, YMEHHE TEOPETUYECKH OOOCHOBATH BBHIOOP
dbopMybl ¥ TPaBUIBLHO MPUMEHUTH (POPMYITy, TPaMOTHOCTH OQOPMIICHUSI.

CryneHT noiy4yaeT MakCUMallbHbIN 0ajul, eciu paboTa BhINOJHEHA 0e3 OLIMOOK U



opopMieHa B COOTBETCTBUM C TpeOoBaHusAMH mTpemnofaBarens. OreHka
yMmeHbinaercss Ha 10% mpu OTCYTCTBHM TEOPETUYECKOTO OOOCHOBAHMS PEILICHHUS,
Ha 20%, ecnu pomyiieHbl omuOku He Oonee yem B 30% 3amanmii. Pabora He

3a4TeHa, €CJIM BBINTOJHEHBI MeHee 50% 3amanui.



MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOC YUPESIKIACHUE
BBICIIETO MPO(ECCHOHATLHOTO 00pa30BaHuUs

«/1aIbHEeBOCTOYHBIN (eaepabHbIil YHUBEPCUTED)
(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

PACYHETHO-TPA®OUYECKASA PABOTA
10 AUcCUUIIIMHE «MaTreMaTH4eCcKUil aHaaus3»

«(HaumenoBanue PI'P (U3) no PITY I)»

Buvinoanun: crynent(ka) rpynmsl (HOMep)
Damunus U.0.

Ilposepun: (MOIKHOCTH MPETIOAABATEINS)
Kadeapsl anredpbl, TeOMETPUH U
aHaym3a
Damunus U.0.

BiaaguBocTok
2015



[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA

depepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/{aJabHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J ONEHOYHbBIX CPEJACTB
Mo JucHuILIuHe «MaTeMaTuKa
Hanpasienue noaroroBku 08.03.01 CtpouTesibcTBO
npoduiib «[IpoMbITIIIEHHOE U TPaXAAHCKOE CTPOUTEITHCTBOY
dopma NOATOTOBKHU: 0YHAas/ 3204HAA

BiaaguBocTok
2015



IHacoopr

(oH1a OLIECHOYHBIX CPEACTB
0 TUCHUILINHE «MaTeMaTHKa»

Kon n popmyimmpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIETEHI[UH
OIIK-1 OCHOBHBI€ MMOHSITUS U METOJIbl MATPUYHOTO
CIIOCOOHOCTBIO UCYKCIIEHHS, TEOPUH OIPEICITUTENCH, METOIBI
HCIIOJIb30BAaTh OCHOBHBIE | 3HAET pELIEHUS CUCTEM,
3aKOHBI OCHOBHBI€E TIOHATHSI ¥ METO/IbI BLIYMCIICHHS TIPEIETIOB,
€CTECTBEHHOHAYYHBIX HAXO0KIECHHS IPOU3BOIHBIX, BEIYMCIIEHUS HHTEIPAIIOB.
AUCLHUILINH B 5 [NPUMEHSATH MATEMATHYECKUE METOIbI TMHEHHOM
npoQeccHonabHO anreOpsl ¥ MATEMATHIECKOr0 aHaIM3a JJIS PEIICHUS
ACATCIBHOCTH, ymeer THUIIOBBIX ITPO(ECCHOHATBHBIX 3312
[NPUMEHSATH METO/IbI
MaTEMaTHUYECKOTO
aHallu3a u
MaTEMaTHYECKOTO
(KOMITBIOTEPHOTO) MaTeMaTHYECKUMH METOJIAMH PEICHHS
MOJCIMPOBAHNA, BIAZICCT €CTECTBEHHOHAYYHbIX 3a/a4
TEOPETHUUECKOTO U
SKCIIEPUMEHTAIILHOTO
UCCIIEIOBAHU

OCHOBHBIE JIEMEHTHI BEKTOPHOM are0psl,

OTIK-2 SHACT KOMILICKCHBIC UHCII, OCHOBHBIC METO/IbI
CIIOCOBHOCTRIO BLISIBITE AHAJIMTHYECKON T€OMETPUHU, METO/IbI PELIEHUS
€CTECTBEHHOHAYUHYIO mudepeHIMaTbHBIX ypaBHEHUI
CYIIHOCTB ITPOOIIEM, UCII0JIb30BAaTh MATEMATHUYECKYIO JIOTHKY ISt
BO3HUKAIOIIMX B XOJI€ (OPMHPOBAHUS CYXIECHHUI MO TPOPECCHOHATBHBIM
npo¢ecCuOHAITBHON ymeer npoOiemawm,
JEATENBHOCTH, IPUBJIEYD NPUMEHSTH aHAJTMTHYECKYIO TEOMETPHUIO K TEOPHIO
WX JUI pelIeHUs T depeHIaTbHOTO UCYUCIIEHUS B
COOTBETCTBYIOIINIA po(hECCHOHATBHBIX 3a/1a4ax
dusmro- 5 METO/IaMH [TOCTPOEHHS TPOCTENIIMX MATEMATHYECKHUX
MaTCMaTHICCKHH MOIeJIeil TUITOBBIX MPO(ECCHOHATBHBIX 33/1a4;
ammapar BiIajeeT METOJIaMH aHaJIU3a COJIEPKATEIbHON HHTEPIIPETAUN

MOJIYYCHHBIX pPE3YJIbTATOB

Ilepedyensb ucnob3yemMbixX oeHOUHBbIX cpeacts (OC)

MEPBbI CEMECTP
No | KonTponupye Kopp! 1 sTamnst OueHouHbIE CpeACTBA
/I | Mble pa3ienbl (dbopmupoBaHus TEK YU IPOMEKyTOUYHAS
/ Tembl KOMTIETCHITMH KOHTPOJIb aTTecTanus
JTUCIUTLTAHBI
OIIK-1 | 3HaeT OCHOBHBIE TeCT (TTP-1) | Dx3ameH
[MOHATUS «Onpenenutenu, | 1-38 Bompocsl
MaTPUYHOTO MAaTpHIIbI, JUTSI TIOATOTOBKH
WCYHCIICHUS CUCTEMBD» K 9K3aMeHy |




YMEEeT BBIYUCIATh | KOHTPOJIbHAS cemecTp,
ONpeIeTUTENN pabora  (ITP-2) | 1-11 3ajmaum amns
Biajgeer Mmetogamu | «JInHelHas MOJIMOTOBKHU K
BektopHas u pEIIeHUs] CUCTEM anreopa, HK3aMEHYy,
JIMHEHHAaA 3HAET 3JIEMEHTBL BEKTOpHas 1-7 myHKTBI
anredpa BEKTOPHOI anredpa U | IPUMEPHOTO
anredpsl aHaJIMTHYecKas ouera 1
YMEET pa3IndaTh reoMeTpus » CCMCCTP
BUJIBI KOJJIOKBUYM [IpumepHbIii
OITK-2 MIPOU3BEICHUI (YO-2) Bapuant KP
BEKTOPOB «BekTopHas
BJIaJIeeT anrebpar»
bopmynamu TECT (ITP-1)
BBIYHCIICHUS «BekropHas
IIPOU3BEICHUI anredpa»
BEKTOPOB koHcnekT (I1P-7)
3HAET OCHOBHBIE KomnoxkBuym(YO | Dk3amen
METO/IbI -2) 39-65 Bompocsr
AHATUTUYECKOU «AHaTUTHYECKAs | JUIS IOJTOTOBKU
reoMeTpUun TeOMETPUS K 9K3aMeHy 1
yMeeT IOCTPOUTh TECT (ITP-1) | cemecrtp,
OIIK-1 | mpsamMyro Ha «Ananutuueckas | 12-16 3agaun
TUIOCKOCTH, TeOMETPUS JUTSI TIOATOTOBKH
MJIOCKOCTh KOHTPOJIbHAS K 9K3aMEeHY,
BrazeeT npuemamu | padora  (ITP-2) | 8-13 myHKThI
COCTaBIICHUS «JluneiHas IPUMEPHOTO
ypaBHEHMH IMHMU | anredpa, owera 1
A Y TIOBEPXHOCTHU BEKTOpHAs ceMecTp
a;?g:;::;;: 3HAET OCHOBHBIE anrebpa ¥ | IPUMEpPHBIA
METO/IbI aHaJIMTHYECKas BapuaHT KP
AHATUTUYECKOU FCOMETPHUA »
T€OMETPUU KOHCIICKT (HP-?)
yMeeT MOCTPOUTD U
KpPUBBIC U
OIIK-2 | noBepXHOCTH
BTOPOTO TOPSIIKA
BJIa/ICET IpUeMaMHu
paboThI C
YpaBHEHUSIMH
JUHUH U
ITOBEPXHOCTEN
OIIK-1 | 3HaeT OCHOBHBIE Dkcmnpecc- DK3aMeH
MIOHSITHS U koHTposis (ITP-2) | 66-86 Bompocs!
onpeeeHus «[Ipenemns W | JUTS TIOATOTOBKH
TEOPHH MPEJCIIOB | HEMPEPHIBHOCTB» | K AK3aMeHy 1
ymeeT Beruucaath | KoHenekt (ITP-7) | cemectp,
BBenenue B peIembl PTP (ITP-12) | 14-18 myHKTHI
MaTeMaTH4eC Bianeer metogamu | «duddepenunpo | npumepnoro
KHUU aHaInu3 HICCIIEN0BaHUs BaHue (GyHKIUU | Omirera 1
Anddepenmn GyHKIIUU Ha OZIHOHN ceMecTp
AJIbHOC HENPEPBIBHOCTH MEPpCMCHHON» IPUMEPHBIN




HCUYUCIICHUE 3HAET TaOJIUILy koHTpoJh (ITP-2) | Bapuant DKP
byHKIIN IIPOU3BOIHBIX koHcnekT ([1P-7) | «IIpenenst n
OJTHOM yMeeT HENPEPBHIBHOCTh
[IEpEMEHHON g depeHmpoBar »
OIIK-2 | b ClIOXKHBIC [IpumepHsbie
byHKIIMU 3aaHus i
BJIAJICET METOIAMH 3amutel PI'P
muddepeHIaTbLHO
r'0 UCUHUCITICHUS
BTOPOI CEMECTP
Ne | KonTponupye Konpl u sTamnst Ol1ieHOYHbIE CPEACTBA
0/ | Mble pa3ienbl dbopmupoBaHus TeKyIIHi IPOMEXKYTOUHAS
/ TeMBI KOMIIETCHLIUH KOHTPOJIb aTTecTanus
T CLIUTUTUHBI
1 | Juddepenmu | OIIK-1 | 3naer tabmuiy Pemenue DK3aMeH
aJlbHOE MIPOU3BOTHBIX 3a1aq 1o
HCUYHUCIICHHE yMEeT BBIYMCIATh | U3y4aeMOMn Bompocst  1-5  u3
byHKIIUN YacTHBIE TemMe Ha | TIepe4yHs BOIIPOCOB
HECKOJIBKUX IPOU3BOJIHBIC NPAaKTUYECKH | JUISI TMOJITOTOBKH K
MIePEeMEHHBIX BJIAQJIEET METOJAaMH | X 3aHATUAX 9K3aMeHYy 2 CeMECTp
WCCJICIOBAHMUS na310.1
q)yHKHI/H/I U3 10.2
HECKOJIBKHX KOHCIICKT
HIepeEMEHHBIX Ha (I1P-7)
HKCTPEMYM
3HAeT TaOJUILY PI'P (I1P-12) | Dx3amen
WHTETPAJIOB «Heomnpenene | 6-13 Bompocsl st
1 | ymeer BEIOpAThH HHBIN MOJITOTOBKH K
OTIK- METOI WHTETpa» 9K3aMeHy 2 ceMecTp
WHTETPUPOBAHUS KOHCIEKT 2-3 W3 TPUMEPHOTO
snaneer texuukoir | (ITP-7) BapHaHTa IS
HHTETPUPOBAHUA JUKTAHT II0 | DK3aMCHa
9 HNuterpuposa 3HAET CBOMCTBA Tabnuue NPpUMEPHBIC
HUE MHTEIPaoB MHTETPAJIOB MPAaKTUYECKHE
YMEET CBECTH 3aliaHus AT
MHTErpa K 3amuTel PI'P
OIIK-2 | TabnumuHOMY
BJaJIeeT
OCHOBHBIMHU
METOAAMHU
WHTETPUPOBAHUS
3HAET Tecr (TIP-1) | Dx3amen
KJIacCU(PUKAITHIO «duddepenn | 14-23 Bompockl st
muddepeHIanbHbI | HalbHbIE MOJITOTOBKH K
X YpaBHEHHH YpaBHEHHS» | DK3aMEHY 2 CeMeCTp
Audpdepernn Konrponsnas | 8-9 u3 mpumepHoro
3 alTbHBIC pabora (IIP- | BapmanTa TUTSt
YpaBHCHUA 2) HK3aMeHa
«OOBIKHOBEH | IPUMEPHBIN BapHAHT
OIIK-2 ymeeT nogoupars | HPIC KOHTPOJIBHOU
MeTozpl pemennst | AMPPepentm | pabotsi




BIIQZICET METOJIaMU | aJIbHBIE «OOBIKHOBEHHBIC
peleHuni ypaBHeHUs» | nuddepeHaabHbIe
nuddepernmanpabl | KoHcmekT YpaBHEHUS»
X ypaBHEHHUI (TTP-7)
3HAET METO/IbI N3 DK3aMeH
WHTETPUPOBAHUS «OmnpeneneH
yMEeT BBIYHUCIISITh | HBIA Bompocer 24-39 wu3
OTpeICTICHHBIC U UMHTErpaJl U | MEepe4YHsl BOIPOCOB
OTIK-1 HECOOCTBEHHBIE €ro JUIsl TIOJITOTOBKH K
WHTETPaJIbI MPUJIOKEHUS | DK3aMEHY
BJIaZICET METOJaMU » HpI/IMepLI 4-6, 10-12
HHTErPaAIIbHOI'O 9Kcnpecc- U3 IIPUMEPHOI'O
HNCUYUCIICHUS KOHTPOJIb BapuaHTa
4 Kpatnbie snaer onpenenenne | (1P -2) IPaKTHICCKUX
UHTErpaJibl JIBOWHOTO, «JIBoliHBIE MIPUMEPOB ISt
TpoiiHOTO, WHTETpaJIb», | IK3aMeHa
KPHBOJIHHEHHOTO «Tporinbie MPUMEPHBII BAPUAHT
MHTETPaIoB unrerpaiel» | OKP «/[BoitHoi1
OIIK-2 | ymeeT nepexoauTh Koncmekrt HHTCTpAID?,
K [IOBTOPHOMY (IIP-7) «TpoiiHon
MHTErpaly HUHTErpa»
BIIAJICET MPUEMaMH
BBIYMCIICHHS
WHTETPaJIOB
HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI
Kona n Jranbl GopMHUPOBAHUS KPUTEpHHU NnoKa3areJiu 0asn
(GopmynpoBKk | KOMIETEHLUH bl
a
KOMIIETCHIIUN
OIIK-1 OCHOBHEBIC 3HaHUE TOHATUS | CHOCOOHOCTh 62-
CIIOCOOHOCTh MOHSTHUS U OTIpENIeTTUTENS, BBIYHCIIUTH 74
10 METO/IbI MaTpHIIHI, OTIpeICTTUTEND;
HCIIOJIb30BaT MaTpPUYHOTO CUCTEMBI, CIOCOOHOCTH
b OCHOBHBIE MCYUCIICHMUS, 3HAHUE OCHOBHBIX | BBIYHCIUTH CYMMY
3aKOHBI TEOPUH MOHATHI MAaTpHIL;
€CTECTBEHHO omnpenenuTeneii, | mpenesnos,; CIOCOOHOCTH
Hay4IHBIX 3HAET METO/IbI PEIICHHs | 3HAHUE TAOIHIBI | BBISABISITH
JTUCIUTIINH B | (TIOPOTOBBIN | CHUCTEM, MIPOU3BOTHBIX HEONPEIeIEHHOCTh
npodeccuona | ypoBeHb) OCHOBHBIC 3HaHUE TaOIUIBl | |
JTBHOM MOHSTHUS U WHTETPAJIOB, CIIOCOOHOCTh
JEeSATETbHOCT METO/IbI TIOHSTHE BBIYHUCIISITH
U, IPUMEHSTH BBIYMCIICHUS HEONPENENIEHHOIO | MPOCTenIIne
METObI MpEeIoB, WHTErpaa, MIPOU3BOHBIE,
MareMaTuyec HAaXO0XJICHUS ONPEIETICHHOTO MHTErpaJibl.
KOT'0 aHaJln3a MPOU3BO/IHBIX, WHTETpaa;
u BBIYHMCIICHHS MPEACTABICHHUE O




MaTeMaTH4ec UHTETPAJIOB. KpaTHBIX
KOI'0 MHTerpajgax
(KoMIIBIOTED yMeHue CIIOCOOHOCTh 75-
PUMEHSTh 84
HOTO0) BBIUUCIISATH pelaTb CUCTEMBI
MaTeMaTH4eCcKue .
MOJIETTUPOBAH o0OpaTHyto JIMHEWHBIX
METO/IbI -
us . . MaTpuLLy; aBHEHMI;
’ JIMHEHHOM PHLY: P ’
TEOPETUYECK yMEHHE CIIOCOOHOCTh
yMeeT anreOpsl U
oro u BBIUUCIIATH pacKpbIBaTh
(IpOABUHYT | MAaTEMaTUYECKOTO
HKCHEPUMEHT . MIpEIEIIbI; HEOIpPEEIEHHOCTD
I aHaM3a s
aJIBHOT'O yMeHue ;
YPOBECHB) pereHus
UCCIIE/IOBaHH BBIUUCIIATH CIIOCOOHOCTh
THUTIOBBIX
o MIPOU3BOIHBIC U IIPaBUJIBHO
npodeCCHOHANIbH
UHTETpaJIbl MPUMEHSTh
BIX 33124
METO/IbI
WHTETPUPOBAHUS
BJIa/ICHUE CIIOCOOHOCTh 85-
METOlaMu aHAJTM3UPOBATh 100
TEXHUKOH pEIIeHHs CUCTEM, | PEIICHUE CUCTEMBI;
BBITTOJTHEHHS METOJaMuU CIIOCOOHOCTh
orepanui c BBIUMCIICHUS HCCIIeIOBATh
MaTpHUllaMHu; IPEJIENOB; GbyHKIUIO Ha
TEXHUKOM TEXHHUKOM HENPEPBHIBHOCTH;
BBIUMCIICHHUS PUMEHEHUS CHOCOOHOCTH
MIpeJIesoB; muddepeHManbt | IPUMEHSTh
BJIaJICET
( . WCIIOJIb30BAHUEM | OTO UCUUCIIEHUS B | MU PepeHITHAIbHO
BBICOKHUI
) muddepeHManbH | UCCIeI0BaHUU € MCUMCIICHHE K
YpOBEHb .
OT'0 UCYUCIICHUS B | QYHKIMIA U UCCIIETOBAaHUIO
HCCIIE0BAHUHT IIOCTPOCHUH GyHKIH,
byHKIH;, rpaduka; CIIOCOOHOCTh
reOMETPUUYECKUM | HaBBIKAMU MPUMEHSTh
U 1 QU3NYECKUMHU | BBIUMCIICHUS MHTErpabl B
NPUIOKEHUAMHI TE€OMETPUUECKUX | pEeIlICHUH
WHTErpaJIOB 1 GU3HYECKUX npodeccuoHanbHbI
MIPUIIOKEHUN X 3a1a4
WHTETPaJIOB
OIlK-2 OCHOBHBIE 3HaHUE CIIOCOOHOCTh 62-
CIOCOOHOCTh AIIEMEHTBI oTpeieIeHus BBINOJIHATh 74
10 BBISIBUTH BEKTOPHOMU BEKTOPA, BHJIBI 3JIEMEHTapHbIE
€CTECTBEHHO anreOpsl, JUHUAN Ha JEeWCTBUS C
3HaeT
HAYYHYIO .. | KOMIUIEKCHBIE TUIOCKOCTH U B BEKTOpaMH;
(moporoBbIit
CYLIHOCTb ) YHCJla, OCHOBHBIE | IPOCTPAHCTBE, CIOCOOHOCTh
OBEHB
npooiem, P METO/IBI THUIIBI MOCTPOUTH JIMHUIO;
BO3HUKAIOIIN AHATUTUYECKOU nuddepeHnranbH | CHOCOOHOCTh
X B X0JIe TeOMETPHH, BIX YpaBHEHUH OTIPENIENTUTH THII

npodeccruona

MCTObI pCHICHUA

ypaBHEHHUS




JBHOU g depeHaIbH
JeSTeTbHOCT BIX YpaBHCHUI
U, IPUBJICYD UCTIOJIb30BaTh yMeHue CIIOCOOHOCTh 74-
UX IS MaTEeMaTU4ECKyl0 | BBIYUCIIATH BBIYHCIIUTH 84
penieHus JOTUKY ISt CKaJISIPHOE, CKaJISIPHOE,
COOTBETCTBY dopmupoBanus BEKTOPHOE U BEKTOPHOE U
IOIINI CY)XJCHHUH 110 CMeIIaHHOe CMEIIaHHOE
¢buzuko- npodeCCHOHATIBH | TPOU3BEICHNUS; IIPOU3BEACHNUS;
matemarmaec | oo BIM IIpOOJIeMaM; | YMEHHUE HalucaTh | CIIOCOOHOCTH
KMH anmnapar (HP OABHEYT [IPUMEHSATH yYpaBHEHUE JIMHUM | HAIlMCaTh
b AQHAJTUTHYECKYIO | 10 U3BECTHBIM ypaBHEHHE U
YPOBCHB)
TeOMETPHIO U napamerTpam; MOCTPOUTD JIMHUIO;
TEOPUIO yMeHHe CIIOCOOHOCTh
muddepeHanbH | IPUMEHSTH HAaXOJHTh PEIICHHUE
Or0 MICYHMCJICHUS B | METOJIbI pemieHns | 3agauu Komm
npodeccuoHalibH | auddepeHnaibH
BIX 3a/1a49ax BIX YPaBHCHUIA
BIIaJICHUE CIIOCOOHOCTh 85-
HaBBIKAMU BBIYHCTUTH padoty, | 100
METOJlaMU peneHus MOMEHT CHJIBI U
HOCTPOCHHUS npodeccuoHaNbH | rPaMOTHO
IPOCTEHIITHX BIX 33724 POAaHATN3UPOBATH
MaTeMaTU4eCKuX | METOJaMu ux;
MoJenen AQHAITUTUYECKON CIIOCOOHOCTh
THUIOBBIX T€OMETPHH; COCTaBHTH
BJIQJICET
. npodeCCHOHANIBFH | BIIaJICHHUE yYpaBHEHHE JIMHUU
(BEICOKHH BIX 3a/1aY; TEXHUKOU Y TIOCTPOUTH
YPOBEHb)
METOAAMHU COCTaBIICHHSI 00J1acTh;
aHaiM3a muddepeHranbH | CIOCOOHOCTh
coJiepKaTenbHON | bIX ypaBHEHUH COCTaBUTH
UHTEPIIPETAllud | peallbHBIX muddepeHIranbHO
MOJIy4EeHHBIX IpOIIECCOB € ypaBHEHHE,
pe3ynpTaToB HAWTH pelieHne
3amaun Komm u
ClIeNaTh BBIBO/I.
IIkana usmMepeHus ypoBHsi C()OPMHUPOBAHHOCTH KOMIIETEHIIUI
Nrorossrii 6ayn 1-61 62-74 75-84 85-100

Ornenka (naTHOAaUIbHAS TIIKAA)

2 (HE3a4TEeHO)

3 (3auTeHo)

4 (3auTeHo)

5 (3auTeHo)




YpoBeHb chOpMUPOBAHHOCTH MOPOTOBBII . BBICOKHI
. OTCYTCTBYET . IIPOJIBUHYTHIN .
KOMITETCHIIHH (6a30BHIit) (KpeaTuBHBIN)

MeToauyeckue peKOMeHIAIUN, ONIpeessiioue MPoueaypbl OlleHNBAHUS
pe3yJibTATOB OCBOEHH S JUCHUILTUHBI
OueHovHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTecTAllUuU

[IpomexxyTouHast aTTecTalusi CTYJEHTOB IO AUCHUIUIMHE «MaremaTuka»
MPOBOAUTCS B COOTBETCTBUM C JIOKAJIbHBIMH HOpMaTUBHbIMH akTamMu [IBOY u
SBJIETCS 00S3aTEILHOM.

[IpomexxyTouHass arTecTaluss W TEKYUIUH KOHTPOJb MO JUCIUIUIMHE
OCYIIECTBJISIETCS C UCIIOJIb30BAaHUEM OATbHO-PEUTUHTOBOI CHCTEMBI.

[To aucnunnune «MaTeMaThka» y4eOHbIM TUIAHOM MPETyCMOTPEH IK3aMEH B
MIEPBOM U BTOPOM CEMECTPAX.

DK3aMeH o JucHMILUINHE «MaremaTukay MpOBOAUTCS B MUCBMEHHOM BUJE B
dbopme BBITIOJIHEHUSI TUCbMEHHBIX 3aAaHui. [Ipn HEe0OXOUMOCTH, CTYACHT YCTHO
MOSICHSIET BBIIIOJIHEHHBIE HE TIOJIHOCTHEO OTBETHI.

Ilepeuensv 60npocoe 011 N0020MOBKU K IK3AMEHY

Ilepevtii cemecmp

1.  Omnpenenmurens. Ilopsmox  ompenenurens. CBoiicTBa — OIpeacIHUTENICH
(moKa3aTenbCTBO CBOMCTB).

Briuncnenue onpenenuteneil 2-ro - 3-ro nopsiaka.

Munop. Anredpandeckoe T0TOJHEHHUE.

PaznoxxeHue onpenenuTesns no CTpoke U CToJI01Yy.

Matpuipl. Knaccuduxarus matpuir.

JInHelHbIe onepanuu HaJl MaTpULlaMU, UX CBOKCTBA.

TpaHcioHUpOBaHUE MATPULL.

[IpousBenenue MaTpu.
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DneMeHTapHble MpeoOpa3oBaHus Ha/l MATPULIAMHU.



10.

11.
12.
13.
14.
15.

16.
17,

18.
19.

20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.

OOparHast marpuia, ee cBoiictBa. HeoOxomumoe M OCTaTOYHOE YCIOBHUE

CYIIECTBOBAHMS OOpAaTHOW MaTpPHUIIBI.

[TpaBmiIo HaxOXACHUST OOPATHOW MATPHUIIBI.

Panr matpunpl. MeToa Hysel U €IMHULL HAXOXKICHUS PaHra MaTPULIBIL.
CucTeMBbl JIMHEHHBIX alreOpandecKux ypaBHEHUM.

MaTpudHast 3alIUCh CUCTEM JIMHEHHBIX aire0pandecKuxX ypaBHEHUM.

COBMECTHOCTh CHCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuil. Teopema

Kponekepa-Kanemnm.

Meton Kpamepa pelieHnst cucTeMbl TMHEHHBIX alreOpandyecKux ypaBHEHUN.

MaTpuuHbIi METOJ, pElIEHUsT CHUCTEMbl JMHEHHBIX alreOpanyecKux

YPaBHEHUM.

Merton ["aycca penienns: cUCTeMbl TUHEHHBIX alre0OpandyecKux ypaBHEHUH.

BGKTOPBI. Knaccmbnxaum{ BCKTOPOB. JIuHelHbIC OIICpall HaJd BCKTOpAaMU,

MX CBOMCTBA.

JInHeHas 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB. bazuc.
JlexaproBa cucrema KOOpJAUHAT.

Pannyc-Bexrop Touku. Koopannars!l Touku. Koopaunartel BekTopa.
Hamnpagsisromye KOCHHYChl BEKTOPA.

JInvHa BeKTOpa B KOOpJAUHATAX.

Jlenenune oTpe3ka B 3aIaHHOM OTHOILICHUH.

[Ipoekuust BEKTOpa Ha OCbh, €€ CBOKCTBA.

Yron Mexay AByMsl BEKTOPaMH.

CkansipHOE IPOU3BEICHUE BEKTOPOB, €Er0 CBOMCTBA.

PU3NYECKUN CMBICI CKASIPHOTO IMPOU3BEICHUS BEKTOPOB.
BripaxkeHne ckajgsspHOTO MPOU3BEACHUS BEKTOPOB B KOOPAUHATHON (hopme.
OpueHTanus TpOWKU BEKTOPOB.

BekTopHoe npon3BeieHrE BEKTOPOB, M0 CBOKWCTBA.
['eoMeTprUUeCcKHil CMBICIT BEKTOPHOTO TPOU3BEICHUSI BEKTOPOB.
@U3NYECKNUN CMBICI BEKTOPHOTO MPOU3BEAECHUS BEKTOPOB.

BripakxeHne BEKTOPHOTO MPOU3BEACHHUS BEKTOPOB B KOOPAMHATHOH (hopme.



36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

CMmelaHHOe IpOU3BEAEHUE BEKTOPOB, €r0 CBOKMCTRA.

['eomeTpUYECKNN CMBICII CMELIAHHOTO IIPOU3BEIECHUS BEKTOPOB.
BripakeHre cMeIIaHHOTO MPOU3BEICHUSI BEKTOPOB B KOOPIMHATHOM (hopMme.
OO6muiee ypaBHEHHE NMPSMON HA TIOCKOCTH.

HenomnHbie ypaBHEHUS NPSAMON Ha TUIOCKOCTH.

YpaBHEHUE PSAMON Ha IIIOCKOCTH B OTPE3KAX.

Kanonunueckoe ypaBHEHHE NPSIMOM Ha TIOCKOCTH.

[TapameTpruueckoe ypaBHEHHUE MTPSMON HA IIOCKOCTH.

YpaBHeHHE NPSAMON Ha TJIOCKOCTH, TPOXOISIIEH YEpE3 IBE 3aJaHHBIE TOUKHU.
YpaBHEHHE NPSAMOM Ha IJIOCKOCTH IO TOYKE U BEKTOPY HOPMAaJIH.
VYpaBHeHME MPSIMON Ha TUIOCKOCTH € YTIIOBBIM KOA(PPHUIIUEHTOM.
PaccTtostHue oT TOYKM 10 MPSAMOUN HA INIOCKOCTH.

VYron MCKAY ABYMS IIPAMBIMHA Ha IINIOCKOCTH. YcnoBus MapalICIIbHOCTHU U

MNCPICHINKYIIAPHOCTH ABYX IIPAMBIX Ha IINIOCKOCTH.

49,
50.
51,
52,
53.
54,
55,
56.

[Tnockocth. OO11I€E YpaBHEHHUE TIOCKOCTH.

HccnenoBanne ypaBHEHUS ILIOCKOCTH.

YpaBHEHUE IIJIOCKOCTU B OTPE3KAX.

YpaBHEHUE IIIOCKOCTH, IPOXOISIIEH YEPE3 TPH 3aJTaHHBIE TOUKH.
YpaBHEHHE IIIIOCKOCTH 110 TOYKE U BEKTOPY HOPMaJIH.
HopmanpHOE ypaBHEHHE INIOCKOCTH.

PaccrosiHMe OT TOUKH 10 TNTIOCKOCTH.

Vron MCKAY ABYMS IIIIOCKOCTSMM. VcnoBus MapayiCJIbHOCTH U

MEPIIEHINKYJIAPHOCTH JIBYX IIJIOCKOCTEN.

57.
58.
59.
60.
61.

[Tapamerprueckne ypaBHEHUS MIPAMOM B POCTPAHCTBE.
KaHnoHnueckne ypaBHEHUS MPSIMON B MPOCTPAHCTBE.

YpaBHEHHUS PSIMOU B IPOCTPAHCTBE, MPOXOAAIICH YEPE3 ABE TOUKH.
OO6mue ypaBHEHUS MIPSIMOI B IPOCTPAHCTRBE.

Yron Mexy AByMs IPSAMBIMU B IPOCTPAHCTBE. Y CJIIOBUS MAPAIUICTBHOCTH U

NECPHNCHAUKYIIPHOCTHU ABYX IPAMBIX B IIPOCTPAHCTBC.



62.

Yron Mex1y NpsAaMO# U INIOCKOCTBIO. Y CIIOBHS MAPAJUIETIBHOCTH U

MEPIECHINKYJIIPHOCTH MPSAMOU U TNIOCKOCTH.

63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

[TonsipHas cucrema KOOpAMHAT

Kpussie Broporo nopsiaka: OkpykHocTb. Dmurc. ['unepbomna. [1apadona.
[ToBepXHOCTH BTOPOTO MOPSIIKA.

AOcooTHas BeTMYMHA IEUCTBUTENLHOTO YKcia. OKpeCTHOCTh TOUKH.
[TocnenoBarensHOCTD. [Ipenen nocienoBaTeIbHOCTH.

[Ipenen dpynkumu. OTHOCTOPOHHUE TIPEIEIBI.

3aMedaTenbHbIC PEICIIbI.

beckoHneuHo Masbie 1 0€CKOHEYHO OOJIbIINE BEJIMUUHBI.

CpaBHeHMe 0eckOHEUHO MalibIX. OCHOBHBIE SKBUBAJIEHTHOCTH.
HenpepsiBHOCTh (hyHKIMI. CBONCTBA HEMPEPHIBHBIX (PYHKIUH.

Touku pa3peiBa.

[TpousBoaHas, ee reoMeTpUYECKUi U PU3NIECKUI CMBICI.

YpaBHEHUS KacaTeIbHON U HOPMAJIH K IIJIOCKOM KPHUBOM.

[TpaBuna nuddepeHimpoBanms.

JuddepeHurpoBanue ClI0KHON PYyHKIUU.

HudbdepennupoBanue GyHKINMA, 3aJaHHBIX TAPAMETPUIECKU U HESBHO.
Huddepennman GyHKIMN, €Mr0 reOMETPUUSCKUN CMBICI, CBOHCTBA.
[IpaBuiio Jlonurans.

YcnoBue Bo3pacTaHus U YObIBaHUS (DYHKIIHH.

HeoOxoaumoe ycroBue 3KCTpeMyMma.

JloctaTouHOE YCIIOBHE DKCTPEMyMa.

Touku nmepern6da, onpeneeHrne BEITYKIOCTA BOTHYTOCTH Tpaduka GyHKIIUN
HeoOxoaumoe 1 10CTaTOYHOE YCIOBHE TOUYKH Tepernoa

[TonmHoe nccnenoBanue GyHKIMH.

Ilepeuensv 6onpocoe 011 n0020mo6Ku K IK3ameny 2 cemecmp
Bmopou cemecmp

1. YacTHble MpoU3BOJHBIE W YacTHbIE AUPepeHuanbl GYHKIUA HECKOJIBKUX

IIEPEMEHHBIX.



[Monueiii muddepernnan GyHKINH HECKOIBKUX MEPEMEHHBIX.
YacTHbIE TPOU3BOIHBIE BBICIIUX MOPSIKOB.

KacaTtenpHas MI10CKOCTh 1 HOPMaJIb K TOBEPXHOCTH.
OkcTpeMyM (QYHKIHUU HECKOJIBKUX MEPEMEHHBIX.
[TepBooOpa3Has 1 HeoNpeAeIEHHBIM HHTETPajl, CBOMCTBA.
TabnuyHble UHTETPAJIBI.

3amMeHa IMepeMEeHHOW B HEOPEIIICHHOM HHTETrpaie.

© oo N o 00~ WD

I/IHTCFpI/IpOBaHI/Ie I10 9aCTAM B HCOIIPCACICHHOM MHTCIPAJIC.

[HEN
o

. IHTerpupoBanne KBagpaTHOrO TpEXUeHa B 3HAMEHATETIE.

[HEN
[EEN

. UHTerpupoBanue paimoHaIbHON APOOH.

[EEN
N

. UHTerpupoBanue upparoHaaIbHbIX (PYHKIIHA.

[HEN
w

. UHTEerprpoBanne TPUrOHOMETPUYECKUX (DYHKIIHIA.

[HEN
SN

. Juddepenuuansubie ypaBHeHus. Bunbl ypaBHeHHIA.

15. YactHoe u o61ee pemenue. [locranoBka 3agaun Koru.

16. JIluddepennuanpapie  ypaBHEHHUS TIEPBOTO TMOPSAKA C Pa3ACICHHBIMA M
pa3aeNAIOIUMUCS IEPEMEHHBIMH.

17. OnHopoaubie nuddepeHIanbHble ypaBHEHUS IEPBOTO MOPSAIKA.

18. Jlunetinbie nuddepeHImanbHbIe ypaBHEHUS IEPBOTO TOPSIKA.

19. VpaBuenne bepnaysmim.

20. Jduddepennmanpupie ypaBHEHNS BBICIIUX MOPsAKOB. O0IIee pemeHue.

21. Jluddepennmanbable  ypaBHEHUS  BBICIIMX  TOPSAIKOB,  JOMYCKAIOIIUE
MOHIDKEHHUE TTOPSIIKA.

22. Jluneitnbie onHOpOAHBIE N PepeHnanbHbIe YpaBHEHHI BBICIINX MOPSIKOB C
MOCTOSTHHBIMU KO3 pureHTamu.

23. Jluneiinple  HeoAHOpoAHbIE AudGdepeHuanbHble  YPaBHEHUS  BBICHIUX
MOPSIIKOB C TIOCTOSIHHBIMU Kod(pdurmentamu. O61iee pemenue. Meron mogdopa
YaCTHOT'O PELIEHUS 0 BUIY MTPaBOM YaCTH.

24. OnpeneneHHbIN HHTErpal U €ro CBOMCTBA.

25. ®opmyna Herotona-Jleibuuua.

26. Brruncienue OIpCACIICHHOIO MHTCTPajla METOAOM 3aMCHbBI IICPCMCHHDIX.
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Brruncienne OnpeneneHHoro HMHTErpajga METOAOM HMHTErPUPOBAHMS

qacCTsAM.

28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.

HecoOcTBeHHBIE HHTETPAIbI, UX CBOWCTBA U METObI BEIUNCIICHHUSL.
['eomeTpuueckne NpuIOKEHNs ONPEAETIEHHOTO HHTETPAA.
JIBOMHOW MHTETpAJ U €r0 CBOMCTBA.

Ilepexon B ABOMHOM MHTETpaJIe K IOBTOPHOMY.

Brrunciienre 1BOMHOrO MHTErpaia B 1€KapTOBBIX KOOPANHATAX.
Beluncrnenue 1BOMHOIO MHTErpaja B NOJIAPHBIX KOOPAWHATAX.
[Ipunoxenus IBOWHOTO UHTErpaJIA.

TpoWHOW UHTETPAI U €r0 CBOMCTBA.

BerunciieHre TpoMHOIO MHTETpajla B IEKapTOBBIX KOOPAUHATAX.
Brrunciienre TpOMHOIO HHTETPAja B HWJIMHIPUYECKUX KOOPANHATAX.
Boruncnenue TpoiiHOro uHTErpaia B chepuyecKux KoopAnHaTax.

[IpuiiokeHust TPOMHOTO MHTETpAJIA.

Ilpumepnuiii sapuanm npakmuyeckKux npumepos 01 IK3ameHa

Ilepevtii cemecmp

1o

1. TIpoBepuTh COBMECTHOCTh CHCTEMBbI YPaBHEHUU W B CIIy4ae COBMECTHOCTH

peLIuTh ee:

a) o ¢popmynam Kpamepa;
0) ¢ MOMOIIBIO OOpAaTHON MaTPUILIbl (MATPUIHBIM METOOM)
B) MeToJi0M ["aycca.

2%, + X, —3X; =6, 2X + X, —4X, =1,

a) 1 X —4X, + X, =11, 6) 4 =X, +5X, + X, =2,

3X, — X, =—8. 4x, —3X, =9.
8X, +X,—=3%X;=0
X, +5X, + X, =0

2. Pemmuts CJIAY: A% — 1%, + 2%, = 0.



X, +3X, =X, =6

2X, +6X, —2X, =12
3. Pemuts CJIAY: :
3%, +9x, —3x, =18

X, — X =2

. |x—3y=1
4. PemuTh cCUCTEMY YpaBHEHHI .
2x+y=9

5. Jansr ase matpumsl 4 u B
Haiitn: a) AB;6) BA;8) A7 ;1) AA™ ;0 A4 e) M 1, MATPULIBI A;

X) A,; Matpup! B.

2 -1-3 2-1-2
A=|0-1-6|, B={3-5 4
34 2 1 21

-5 6 1 -1
6. Pemuth MaTpuuHOE ypaBHeHue: X - = :
—4 5 2 3

7. Beraucauthb COS - HAIIPABJISAIOIINN KOCHHYC BEKTOpa E , ecim A(L-12)u

B(2,4,0).

8. Hausl Tpu Touku A (-1; 0; 3), B (8;2;-1), C(4; -2; 6).
Haittu:

1) TIpoekuuro BeKTOpa AB wa BEKTOP BC,te. np+cAB;

2) Inomane AABC;

3) Bsisicuuts, Oyaer i Bektop AM oproronanen sekropy BC, eciiu M -
cepenuna orpeska BC.

4) TlpoBepuTh, 0OpPa3yrOT JU BEKTOPHI a;b;c Gasuc, u Haittn KOOPJAUHATHI
BEKTOpa d B aTOM Gasuce.

5) IlpaBymo W JIEBYIO TPOUKY o0pa3zyrot BEKTOPBI
d=(3-1L1); b=4i -5]; C=i+]-k.

6) BeraucianuTs cos(éf 5) u Ilp.a, ecim a=2i— j+3k 1 b=3i+j-2k.



7) TlepneHauKyIsSpHBI 1M BEKTOPbl a=p+qU b=2p—q, ecin ‘_p‘ =2, ‘a‘ =2,
T
(pa)=7-
8. Haiitu Hpe(axﬁ), ecnn a=(2,0;3), b=(-354) u c=(34-1).
9. Haiitu ammmukary Bektopa (2K + 3j) X .
10.Ilpu KakoM JEHCTBUTEIBHOM ¢ IUIOMIAAb TPEYTOJbLHHMKA C BEPLIMHAMHU

A(LL0), B(a;3;-1), C(0;—as1) pasua +/2/2?

11. Jano: a=m-n, b=2m+3n, c=m-2n, [m|=1,|n|=2, <(m,n) =
21/3. Beruuciuts (a+b) - cC.
12.Haiitu ypaBHEHHE TUIOCKOCTH, TapajuienbHoM miaockoctu XOY,

PacIoJIOKEHO Ha PACCTOSIHUM PABHOM 5 OT HeE€.

13.Hamucate ypaBHEHHUE TUIOCKOCTH, TIPOXOIstiei yepes Touku A(3, -1, 2) u
B(2,0, -1) neprneHaukyasipHO MIOCKOCTH X-y+1=0.

14 . HanuimTe ypaBHEHUE MPSMOM, MPOXosinei yepes Touky A(-1;2;3)
MapaIebHO IPIMOH  —— = y=3_2-%

—2 3 -4

15.0npenenuts THI KpuBoit 8X” +8Y” + 4y + 24x —4=0. [IpusecTu ee

YpaBHEHHE K KaHOHUYECKOMY BUy. ClienaTh CXeMaTUYECKUM YEPTEXK.

16.ITocTpouTts IMHAIO ¥ — 2y + X = 0.

Ipumepnwtii 6apuanm ounema 1 cemecmp

1. IIpoeknus BexkTopa Ha 0ch. COCTABIIAOIIME BEKTOPA.

2. ITpu kakOM 3HaYEHUHU M BEKTOPHI a = (—2; 3; M) b =(6;—9;12) KOJUIMHEAPHHBI.

3anucaTh pa3ioKeHUE BEKTOpa & MO COCTABIISIFOIINM.

3. UccnenoBaTh cucTeMy Ha COBMECTHOCTb. PemmTh cucTeMy ypaBHEHUM

X+2y—-22=5
SX-2y-z=4.
4x+22=2

4. Cunbl E:(S;—L‘—?;) u F_Z:(—4;2;1) MPUWIOKEHBI K TOYKE A(2;—3;5). Bpruuciauthb

paboTy, coBeplIaeMyl0 pPaBHOJICUCTBYIONIEH OTUX CHJI, KOIJla €€ TOuKa
MIPUIOKEHUS ITEpEMELIAECTCS B ITOJI0KEHUE B(1,4;0) .

5.



10.

11.

12.

13.

14,

15.

16.

17.

18

IAB| =2, B, AM

oM - M,

m] =|n| =1
51-2

A=|1 3 —1|, naiitu oOpaTHyr0 MaTpuily, €CIM OHA CYLIECTBYET,
3 4 -1

BBIUUCIHTE M ,.

Haittu nnmuHy nuaronanei napauienorpaMmma, IOCTPOEHHOTO Ha BEKTOPAxX

p-2a-3b, q=a+2b, ccmu g =1, [o[= 2, ab)-225°.

BriBeCTH KaHOHMYECKHUE YPABHEHUS MIPSMOU B IPOCTPAHCTBE.

Onpenenenue smumnca. OCHOBAa ypaBHEHHUS 3JUINIICA.

x-1 y-2 7-6
1 A

Haiinure TOuKy nepecedeHus npsiMon Y IUIOCKOCTHU

4x+y-62-5=0.

[Toctpouts 001aCTh, OTPAHUUEHHYIO YKa3aHHBIMU JIMHUAMU: Y = x> —4;
y=—x"+4;x"+)y"—4x=0

[TocTpouTh 00JaCTH OrPAaHUYEHHYIO TOBEPXHOCTIIMMU:
y>0;2>0;2Xx-y=0;Xx+y=9; z=x°,

CocTaBUTh ypaBHEHHE OKPYKHOCTH, THAMETPOM KOTOPOH CITY)KHT OTPE30K

npsaMon 3x+4y-12=0, 3aKIF0YEHHBIA MEKIY OCSIMU KOOPAUHAT.
Teopema Pomns. @opmynupoBKa, TEOMETPUUYECKAst HHTEPIIPETAIUS.

. 2% +x-3
Beraucuts npegen lim——, ——.
x—1 X° =1

-4
_ (x+3Y

Beruancouts npepen: lim| —— .
X—>0 X—l

Haiitu nponsBoanyto GpyHKuu Y = arctgy1l— 5¢

. y=(In(5x—4))" ", y'—?

Hpumepublﬁ eapuarnm 3K3aMEeHAUUOHHO20 6w1ema, emopoﬁ cemecmp



1. OGsixkHOBeHHbIE MuddepeHunansasie ypaHenus (OLY). Bunel ypaBHeHwuil.

YacTtHoe u oO1ee penienue. 3agavya Komm.

2. Haiitu unTerpa: I(BX +4)e¥dx.

(arcsin x)2 +1

N

1 2
4. BBIUII/ICJ'II/ITBZJ‘ X+l ~aX
o(X3+3X+l)

dx.

3. Haiitu unTerpai: j

5. BelumcnuTe TOmAnh (UIYpsl, OTPAHMYEHHOH IMHEHSMH X=4y-Yy° u

X+Yy=0.
2
6. BbuuCInTh: Jﬁxefx dx.
0
7. TlpencTaBUTh KOMIUIEKCHOE YMCIO Z=—1+1 B ImokaszareiabHoOU (hopMme.

8. Haiitu oGwee peurenne auddepennuansHoro ypasHerns: y'(x—1)=y+1.

9. Haiitu oOmee pemenue quddepeniuansHoro ypasuenus: Y —4y' + 3y = xe”.

10. . PaccTaBuTh mipeiesibl HHTETPUPOBAHKS B HHTETpae H f(x, y)dxdy , ecim
D

obmacte  D:{ y=2x%; y=0; x=1}.
11. BeruuciuTe miommans GUrypsl, OrpaHHYCHHON JIMHHUSIMH Y = X5 X = -y.

12. Beraucnute TpOHON UHTETpa Hj vdxdydz no obnactu
\Y

Vi y=4x*+2%);y=4

Kpumepuu e8blCcmaejieHusl OUECHKU cmydeHmy Ha4 3K3amene no 0ucuummne

«Mamemamukay
Banasl Ouenka 3auerta/ TpedoBanus Kk c()OPpMUPOBAHHBIM KOMIIETEHIUAM
(pEUTHUHTOB | IK3aMeHa
O OIIEHKN) (crangapTHas)
100-85 «3AYMEHO»/COMAUYHOY O1neHKa «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €CIU OH
r1yOOKO ¥ MPOYHO YCBOWJI MPOTPAMMHBIN MaTepHal,




UCYEpIBIBAIOIIE,  IOCJIENOBATEIbHO,  YETKO U
JOTUYECKH CTPOMHO €ro H3Jaraer, yMEET TECHO
YBS3BIBATh ~ TEOPHIO C  MPAKTUKOH, CBOOOIHO
CIpaBJIsIETCs C 33Ja4aMy, BOIPOCAMU

U JPYrUMH BUJIAMHU IPUMEHEHUS 3HAHUH, pHUYeM He
3aTPyIHSAETCS C OTBETOM IIPU  BMJOU3MEHEHHH
3aJJaHMi,  MCIIOJIB3yeT B OTBETE  Marepual

MOHOTpadUYECKOM JTUTEPaTyphl, MIPaBUIIbHO
00OCHOBBIBACT  NPUHATOE  pPEUICHHWE,  BIAJEeT
Pa3HOCTOPOHHUMHU HaBBIKAMU u nprueMaMu

BBITTOJIHCHHA MMPAKTHYCCKUX 3aa4.

75-84

«3aumen0»/«x0pom0»

OneHka «XOpOLIOY» BBICTABIISIETCS CTYAECHTY, €CJIM OH
TBEpAO 3HAET Marepuas, I'PaMOTHO MU IO CYLIECTBY
W3JIaraeT  €ro, He  JIONycKas  CYLIECTBEHHbBIX
HETOYHOCTE B OTBET€ Ha BONPOC, IPABUIBHO
MIPUMEHSET TEOPETUUECKHE MOJOKEHHS MPU PEIICHUU
IIPAaKTHYECKUX  BONPOCOB M 334ad,  BIAACET
HEOOXOIUMBIMH  HaBbIKAMM W [pPHUEMaMHU  HX
BBITIIOJTHEHMUSL.

61-74

«3aumenoy/
«VO0BIIEMBOPUMETLHOY

OHCHKa «YJOBJICTBOPUTCIIBHO» BBICTABJISICTCA
CTYZIEHTY, €CJIH OH MMEET 3HAHUS TOJIHKO OCHOBHOTO
Marepuaa, HO He

YCBOMJI ~€r0 JIeTajieid, JIOIyCKaeT HETOYHOCTH,
HEJI0OCTaTOYHO

NpaBUIbHBIE POPMYIMPOBKH, HAPYIICHHS JIOTHIECKOM
MIOCJIEZIOBATEIBHOCTH B W3JI0KEHHH HPOTPaMMHOTO
marcpualia, HUCIIBITBIBACT 3aTPYAHCHUA npu
BBINOJIHEHUH

IIPAKTUYECKHUX padoT.

60 u MeHee

«He3aumeHoy/
«HEy0061emE80OpUMENbHOY

OneHka  «HEYJIOBJIETBOPUTEIBHO»  BBICTABIISIETCS
CTYIEHTY,

KOTOPBIN HE 3HAET 3HAYUTEIILHON 4acTu
IIPOrpaMMHOI0 MaTepuaia, JOMyCKaeT CylIECTBEHHbIE
OIIMOKH, HEYBEPEHHO, ¢ OOJIBLIMMH 3aTpyIHEHUSIMU
BBINOJIHSAET MpakThyeckue pabotsl. Kak mpasumio,
OIICHKA «HEYIOBJIETBOPUTEIILHO» CTaBUTCS
CTyJ€HTaM, KOTOpPbIE HE

MOTYT MPOAOKUTH OOyueHue 0€3 JTOMOJIHUTEIBHBIX
3aHATHH IO COOTBETCTBYIOIIEH JUCIMILIMHE.

Tekymiass arrectaumsi CTYAEHTOB MO JAUCUHUIUIMHE «Marematuka»

MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMH HOpPMAaTHUBHBIMU akTamMu J[BDY wu

SABJIAETCS 00S3aTEIBbHOM.

Tekymas aTrectanus Mo AUCHUILIHHE «MaTeMaTtrka» npoBoaUTCs B (hopMme

KOHTPOJIbHBIX MEPONpUATHil (KOHTPOJBLHOW pPabOThI, JKCIPECC KOHTPOJIbHOM,

WHJMBUAYAJIBHOTO JOMAIIHEro 3aJaHus, pacueTHo-rpaduueckoil padoThl) MO




OIICHUBAHUIO (DAKTHMYECKUX PE3yJIbTATOB OOYUYEHUS CTYACHTOB U OCYIIECTBIICTCS
BEIYIIUM IPEIOaBaATEIICM.

OOBbeKTaMH OIICHUBAHUS BBICTYIIAOT:

- yueOHast TUCIUIIMHA (AKTHBHOCTh Ha 3aHSTHSIX, CBOCBPEMEHHOCTD BBITTOJTHCHHUS
Pa3IMYHBIX BUIOB 3aJaHHH, MOCEIIAEMOCTh BCEX BHJIOB 3aHATHM IO aTTECTyeMOM
JTVCLUTUIMHE);

- CTEIICHb YCBOCHUS TEOPETHUYECKUX 3HAHUIA;

- YpOBEHb OBJAJCHHS NMPAKTHUYCCKUMH YMEHHUSIMH W HaBBIKAMH IO BCEM BHJIaM
y4eOHOU pabOThI;

- Pe3yJIbTaThl CAMOCTOSTEIBHON PAOOTHI.

KosutokBuym  siBisieTcss  (OpMOM  KOHTPOJIE ~ YCBOGHHS — CTYAECHTaMHU
TeOpeTHUuecKor vacth Kypca. CHaercsl CTyJeHTaMH MPENoJaBaTeIi0 B YCTHOM
¢dopme B Buje cobeceoBaHKs BO BPeMsl JICKIIMOHHBIX 3aHITHIA MO 3aBEPIICHUIO
U3YYCHHS TEOPETUYECKONW YacTH pas3lelioB Kypca M OLEHHBaeTcs B (opme
U pepeHInpPOBaHHOTO 3a4YeTa.

Ko/TOKBUYM CUMTAeTCs CHaHHBIM YCIIEIIHO TPH IOJYYCHHUH OIICHOK
«OTJMYHO», «XOPOIIO» WM «YAOBJICTBOPUTEILHOY». [IpU MOJYYEHUH OICHKH
«HEYIOBJIETBOPUTEIBHO» OH CYMTACTCS HE CAAHHBIM, & COOTBETCTBYIOIIUI pa3ie
TEOPETUICCKON YaCTH HEYCBOCHHBIM.

CTyACHTY TPEA0CTABISICTCS BO3MOKHOCTh MEPEeciaTh KOJJIOKBUYM OJUH pa3
BO BpEMs KOHCYJIBTAIMi 110 JUCIHUIUIMHE C MMOJYyYEHHEM OLIEHKH Ha OJMH OainT
Hiwke. JIns  CTyaeHTa, YCIENIHO CAaBIIEr0 KOJUIOKBUYM, BBIHOCHMBIC Ha
KOJUIOKBUYM BOIPOCHI HCKJIIOYAIOTCS W3 CIKMCKAa BOIMPOCOB BBIHOCHMBIX Ha
IK3aMCH.

Bormpocsl k Ko/UToKkBHYMY «BekTopHas anreopay, « AHaIUTHYECKAs TEOMETPHSD)
BXOJISIT B IIEpEeYCHb BOMPOCOB /IS MMOATOTOBKH K 3K3aMeHy 3a 1 cemectp (19-38),
(39-65) cooTBETCTBEHHO.

KonrpoJibHasi padora siBiisieTcss (OPMOH KOHTPOJIST YCBOCHHS CTYACHTaMHU

IPAKTHYECKONM YaCTH Kypca. BBIOTHSIETCS CTyICHTaMK BO BPEMs IPAKTHUYECKHUX

3aHATHI 10 3aBEpIICHHUIO H3Y4YEHHUs NPAKTUYECKOM 4YacTH paslesoB Kypca.



KoHTponbHass paboTa coaeTcsi MPEmojaBaTellio Ha MPOBEPKY W OIICHUBACTCS B
dbopme mudpepeHIMpPOBaHHOTO 3aUeTa.

KontponpHas pabora cuuTaeTCs BBINOJHEHHOW YCHENIHO TMPH MOJy4CHUHU
OLICHOK «OTJIMYHO», «XOPOIIO» WIH «YyJIOBIECTBOPUTEIbHO». [Ipu momydyeHun
OIICHKH «HEYIOBJICTBOPUTEIHLHO» KOHTPOJbHAsI pab0oTa CUMTAETCS HE CIaHHOM, a
COOTBETCTBYIOIIUI pa3ei MPaKTUKyMa HEYCBOCHHBIM.

CTyaeHTy TpeIoCTaBIseTCS BO3MOXKHOCTh IMepeciaTh KOHTPOIbHYIO padoTy
OJIMH Pa3 BO BpeMsl KOHCYJIbTALMH 110 JUCHUIIIMHE C TIOJIYYCHUEM OLICHKHU Ha OJMH
0ajI HIDKe.

30 BapuaHTOB KOHTPOJLHOU paboThl «BekTopHas anredpay», « AHaTuTHYecKas
reomeTpus», «J{uddepeniinanbaple ypaBHEHHUS» U T.J. IPEACTABICHBI B yUeOHOM
MOCOOMM JIJII  MHKEHEPHO-TEXHUYECKUX CIeUUabHOCTE BY30B «COOpHHK
WHIWBUAYAJBHBIX 3aJaHU 10 BhICIIEeH MaTeMatuke», 4. 1 [A. I1. Psabymko, B. B.
bapxatos, B. B. [lepxagen u 1ip. |

http://lib.dvfu.ru:8080/lib/item?id=chamo:672991 &theme=FEFU

PacuerHo-rpadguyeckoe 3ananue (PI'3) asusercs popmoit koutpons CPC.
BolnonHsieTcss CcTylieHTaMH B BHAE paldOThl BKIIOYAIOIIEH TEOPETHUYECKUI
MaTepuall Kacaloluics AaHHOW TeMbl OOOCHOBBIBAIOIIMM IOJAPOOHOE pelIeHue
0e3 omyCKaHMs IPOMEXYTOUYHBIX PACUETOB, PEILIEHUs 3a7a4 U3 UHIAUBUIYaTIbHOTO
nomamHero 3amanust (MJ13), xoTopoe BbIIAETCS MpenojaBaTeieM U €My Ke
3a7a€TCsl Ha TPOBEPKY HE TMO3JHEE YCTAHOBJIEHHOro cpoka. 3ammura PI'P
BBINIOJIHAETCS B (hopMe NMUCbMEHHOM pabotel. PI'3 onenuBaercs B ¢opme 3auera
(oLleHHMBaeTCsl  OLIGHKOM  «3auTeHo» WM  «He3auTeHo»). PI'3  cuumraercs
BBIIIOJIHEHHBIM, €CJIM OHO TOJIyYHMJIO B MTOre OLEHKY «3auTeHo». HecmanHoe B
CPOK WJIA BBI3BaBILIEE BOIPOCHI [0 BHIIIOJHEHUIO Y MPOBEPSIONIETO MPENo aBaTes
PI'3 nana mosiydeHHs OIIGHKH «3a4TE€HO» MOXKET ObITh HampaBiIeHO Ha
JIOTIOJTHUTENBHYIO 3aIlIUTy CTYJIEHTOM B (pOpMe coOeceI0BaHMsL.

ConepxaHue€ M CpPOKM BBIMOJHEHUS MEPONPUATHI TEKYLIEro KOHTPOJIS

OCBOCHMS JUCIUILIMHBI OIpe/iesieHbl B TpuiokeHun 1 Hactosie PITY 1.


http://lib.dvfu.ru:8080/lib/item?id=chamo:672991&theme=FEFU

IIpumepHbIi BapMaHT 3aJaHUH BXOAAIIMX B KOHTPOJBbHYH padory
«/luneiHass ajare0pa, BeKTOpHas aJjreépa ¥ aHAJUTHYECKasA

reoMeTpHs
1 4 0 -1 1
1. A=|2 -4 6 |,B=/2 5 0|.Haiitu:a) AB—2B+E;6) A,
2 -1 1 -1 2
2 7 2 1
11 -1 0
2. Breraucnurs:
3 4 0 2
0 5 -1 -3
-2 -4 1 0 -1
3 Hai A 1 0 3 2
: aliTH paHT MaTpULBl A= .
P Pt 9 2 3 -4

1 -7 1 -9 -7

-5 6 1 -1
4, Pemute MaTpuuHoe ypaBHenue: X - = .

-4 5 2 3
3X—-3y+2z=2
5. Pemute CJIAY: <4X—-5y+22=5.
X—-2y=5

2X, + X, + 3%, =7
6.  Pemmrs CJIAY: ¢2X +3X, + X, =1.
3%, +2X, + X, =6

X, +X,+X%X,=0
7. Pemmrs CJIAY: <2X, —3X, +4X,=0
4x, —11x, +10x, =0

8X + X, —3%,=0
8.  Pemmrs CJIAY: <X +5X, + X, =0
4%, — 71X, +2%,=0

9. HMausi toukn: A(L-2;3); B(4;0;-1); C(2;3;1); D(0;3;0).

a) Haiitu Bextopsr 2AB +3DC .



b) Haiitu (E,A—C)
c) Haiitu rutomanp tpeyromsauka ABC.
10. [laHbI BEeKTOpHI: 8 = (3;1; 2); b= (—7;—2;—4); C= (—4;0;3); d= (16; 6;15) .
a) Haiitu a-b.
b) Haritu ‘6 X E‘ :
C) I1poBepHTh, OGPA3YIOT JIM BEKTOPbI a;0;C Gaskc, M HAWTH KOOPAMUHATH
BekTopa d B 9TOM Gasnce.
11. JIaHBI TOYKM: A(l;—2;3); B(4;O;—1); C(2;3;1); D(O;B;O).
a) Haiitu ypaBHeHne MenuaHa tpeyroibauka ABC , onyrieHHOM u3 Touku A.
b) Haiitu ypaBHeHue miockoct ABC .
12. Haittu ypaBHeHHWe TpsMOHM, mpoxozismed depe3 Touky A(L,—12)
NEPIEHIUKYJIAPHO MI0CKoCcTH 2X —3Y+4z+2=0.

13. Hamwmcarb ypaBHEHHE OKpPYXHOCTH, MPOXOASIIEH yepe3 (OKYChl 3IUIMICA
X* +16y* =16 u uMeromeil IEHTp B «HUKHED» TOUKe HepecedeHus dIUIUICA U OCH

OpJMHAT.
14. IlpuBecT ypaBHEHUE KpPHUBOW BTOPOTrO MOPSAKA K KAHOHUYECKOMY BHUIY

9x* +16Yy° —90x + 32y +97 =0. CnenaTh 4epTex.
15. IlpuBecTd ypaBHEHHE KPHBOM BTOPOIrO MOPSAKA K KAHOHUYECKOMY BHILY
X° +y® —4xy +4x -2y +1=0. CrenaTs 4epTex.

Ilpumepnoui  eapuanm  padomwr  Ikcnpecc-konmpons  «llpegensl wu
HENpPePbIBHOCTb)»

Brrancnuts npenensl, He NpUMEHss NpaBuio Jlonurans:

2
1. lim X +1
>-1x3 41
(2x15—x4+5)
2. lim )
x-o  3x8 +5x1° -1

Jx+3-2x
o xr 2

4 lim X193
x-0 §IN“5x




x2-25 1

Iim———.
5 g7 (5X —5)

2x-3
6. |im(3x+5j |
x>0 3X—1

7. Haiftu npenensl GyHKIMU Y =

————= Ipu X—>—00 U Ipu X —>+0,
X —2Xx-3

OJTHOCTOPOHHHE  Tpelesbl B TOYKAX pa3pbiBa U IMOCTPOUTH CXEMATHUYECKUU
YepTeK.

12|, x<1,
8. [Moctpouts rpadux ¢dyskuun f(X)=<3—-X,1l<Xx<2,. Vka3zarb TOYKH
X2, x>2.

paspbiBa (YHKIIMH B COOTBETCTBUU C KilaccU(PUKaIMEn, €Il OHU CYIIECTBYIOT.

IIpumepHbIe NpaKTHYECKHUE 3a1aHUA, BblIaBaeMble HaA 3amuTe PI'P
«luddepenuupoBanue pyHKUMHA OAHON NTEPEeMEHHON»

1. Haiiti ipon3Bonyro GyHKIuK Y =Sin® 2X.

2. Haiftu npousBoAHBIE MEPBOr0 U BTOPOro Mopsiaka (YHKIUHU, 3aJaHHOU
X = C0s° 3t

napaMeTpudecKu N
y =sin” 3t

3. Haiitu mpou3BogHBbIE TEPBOTO W  BTOPOro  mopsiaka  (yHKIHH,

xy> —3x+5y—-3=0.

4, Haiitu mpou3BoaHy0 QyHKIIMU Y = (Sin 3X)In\//7 :
e'+e -2

Beraucnuts nipegen ¢ momoinkto npasuia Jlomurans: lim >

5

x—0 X
6. [IpoBecTn TONHOE WCCIENOBAaHUE W TMOCTPOUTH Tpaduk QyHKIHH
y:(x3 +4)/x2.
7 Hatitu momubiit auddepeniman BToporo nopsaka QyHKIuu
z =arctg(5x+y°).

IIpuMepHble NMpaKTUYeCKHE 3aJaHUA, BbigaBaemMble Ha 3amure PI'P
«AHTerpupoBanue GyHKIUU OJHOM NEPEMEHHON»

1. 1+ x? xdx
v



2. dx
X
3. [ 2xsin xdx
. [
X+ 6X+25
5. . \/;dx
J 32 _i/;
6. dx
® 3sin? x + 4cos® x
7. [ cos? x - sin® xdx
8. [sin3x - cos10xdx
e (x—=8)dx
9. Y
Y X(x=2)
10 e (X+1)dx
T xex=2
IIpuMmepHbIT BapHaHT

1. Haiitu oGmiee pemenue auddepeHmaibHOr0 ypaBHEHUS

4

cIn® x

Haiitu oOuiee pemenue qudepeHmanbHOro ypaBHeHUS
Haiitu obiee pemenue nuddepeHnanrbHOro ypaBHEeHUS

Haiitu obiiee pemenue nuddepeHinantbHoro ypaBHEeHUS

Pemuts 3anauy Komm:

Pemmnts 3anauy Komm:

KOHTPOJIbHOM
AupPepeHIHATbHbIC YPABHEHHU

y" —10y' + 25y = 9e**
y0) =2, y(0)=7

y¥—y=0 |
YO =5 y(©0)=3 y'(©0)=y"(0)=0

«OOBIKHOBEHHDbIE

7. Kpusas npoxoaut uepe3 Touky A(2, -1) u yrioBoi kodhpureHt

KacaTeJIbHOM B JIF000M €€ TOUKE MPONMOPLHUOHATIEH KBApaTy OpIMHATHI TOUKU

KacaHus ¢ K03 PuIMeHTOM NponopuroHaibHocTH 3. HailTh ypaBHEHUE KPUBOM.



IIpumepHbIii BApHaHT padoThl IKCIPECC-KOHTPOIb «/IBOHON HHTErpas»

1. Berumcnure mwiomaas GUTypbl, OrpaHHICHHON
JIMHIIME V2= 4x; X +y = 3; y = 0; (y >0).

2
2—-x

0
2. V3MeHuTh mopsioK I/IHTerI/IpOBaHI/IH.[dX j f(x,y)dy.
-1 -X

3. Beruucouth ﬂx(y+5)dxdy; D:y=x+5Xx+y+5=0,x<0.
D

IIpumepHBIA BapUAHT PadoThl IKCNPECC-KOHTPOJIb « TpoiiHoii MHTErpan)
1. Beraucauth 00bEM TEIa, OTPAHUYEHHOTO TOBEPXHOCTSIMHU:
z=x*+y% x+y=1 x>0, y>0; z>0.

2. BbIUMCIUTD m-(x2 +27%)dxdydz, V:y=2 x*+z>=2y.
\%

3. PaccraButh npesenbl MHTErPUPOBAHUS B TPOMHOM HMHTETpaje
j” f(x,y,z)dxdydz , ecnu o6macts V Yy =2x, y=2,7 >0, z=2/X.
\Y
Kpurepuu oueHku (IMCbMEHHBINH 0TBET)

100-86 GamtoB - ecinM OTBET IMOKa3bIBAET TIyOOKOE M CHCTEMaTHYECKOE
3HaHUE BCEr0 IPOrPaMMHOI0 MaTepuasa U CTPYKTYpbl KOHKPETHOI'O BOIIPOCa, a
TaKX€ OCHOBHOI'O COJIEpP’KaHMS W HOBALMW JIEKIMOHHOTO Kypca IO CPABHEHHUIO C
yueOHOM sutepaTypoil. CTyIeHT JAEMOHCTPUPYET OTUYETIMBOE M CBOOOJHOE
BJIAJCHUE KOHIENTYaJbHO-TIOHSATHUMHBIM aIapaToM, HAYyYHbIM SI3BIKOM U
TEPMHUHOJIOTUEN
COOTBETCTBYIOIIEH HAy4yHOW oOnacTh. 3HAHWE OCHOBHOM JIMUTEpATyphl W
3HAKOMCTBO C JOIOJHHUTEIBHO PEKOMEHAOBAHHOM JuTepaTypou. Jlornuecku
KOPPEKTHOE U yOeTUTENIbHOE U3JI0KEHHUE OTBETA.

85-76 - OaioB - 3HAHWE Y3JIOBBIX MPOOJIEM MpOrpaMMbl U OCHOBHOTO
COZEpKaHMs JIEKIMOHHOIO Kypca; YMEHHE IOJb30BaTbCd KOHUENTYalIbHO
MOHSATUUHBIM aIIlapaToM B MPOIECCE aHAIM3a OCHOBHBIX MPOOJEM B paMKax
JJAHHOW TEMbl; 3HAHWE BaXHEUIIUX paboOT W3 CIHUCKA PEKOMEHIO0BAaHHOU
auTepatypbl. B 1eloM JIOTMYECKM KOPPEKTHOE, HO HE BCErJa TOYHOE U
apryMEHTHUPOBAHHOE U3JI0KEHNE OTBETA.

75-61 - Oamn - ¢parmMeHTapHble, MOBEPXHOCTHBIE 3HAHUS BaKHEUIINX

pa3iesioB MpOTrpaMMbl U COAEpKaHUS JEKIIMOHHOTO Kypca; 3aTpyAHEHUs C



WCITOJIb30BAaHUEM HAYYHO-TIOHATUMHOTO amnmapara W TEPMUHOJIOTHH y4eOHOM
JTUACHUIUIAHBI, HEMOJIHOE 3HAaKOMCTBO C PEKOMEHIOBAHHOM JIUTEPATYpPOU;
YaCTUYHbIE 3aTPYJAHEHUS C BBIMOJHEHUEM TMPEIyCMOTPEHHBIX MPOTpaMMOi
3aJlaHAN; CTPEMJICHUE JIOTUYECKH OMPENETICHHO M TOCICAOBATEIBHO H3JI0OKHUTh
OTBET.

60-50 OamyoB - He3HaHHUE, JTUOO OTPHIBOYHOE IPEJCTABICHHE O JIaHHOMN
mpoOiemMe B paMKax y4eOHO-IPOTPaMMHOTO MaTepHaia, HEyMEHHE HCIIOIh30BaTh
MOHSATUUHBIN anmapar; OTCYTCTBHE JIOTUUECKON CBSI3U B OTBETE.

Jto cootrBerctByeT: 100-86 OammoB — «oTamyHO», 85-76 OamwioB —
«xopomio», 75-61 0amioB — «yJdOBJIETBOPUTEILHO», HE Oonee 60 OaminoB —

«HCYAOBJICTBOPUTCIIBHO).



