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Pabouvas mporpamma quctuurinHbel (Moayns) «MaremaTtuka» /coct. M.P. SIxyTioBa —
Hanxpuuk: KBI'Y, 2020. — 57c.

PabGouass mporpamma mpegHazHaueHa IS [PEMOJABaHUS  JUCIUTUIHMHBI
OoTHOcsUIeiicss K 06a30BoM yacTu Onoka | cryneHTam o4yHOM (hopmbl OOydeHHUs IO
HamnpasieHuo noarotToBku 18.03.01 - Xumuueckas texnosnorus B 1, 2 u 3 cemectpe 1,
2 Kypca.

PaGouas nporpamma o auctumuiviae b1.6.10 «Maremartrka» cocTaBieHa ¢ y4eToM
denepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHHOIO CTaHIapTa BBICIIET0 00pa30BaHus
no HampapieHuto moaroToBku 18.03.01 - Xumuueckas TexHojorus (KBamuduKaius

(crenens) "OakamaBp"), yTB. mpukazom MunHucTepcTBa 0oOpazoBaHus U Hayku PD No
1005 ot 11.08.16r.
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1. He.]]l/l H 3aJa491 0CBOCHUS TUCHMUITINHBI

MaremaTuka WIrpaeT BaXXHYIO pPOJIb B €CTECTBEHHO-HAYYHBIX, HWH)KEHEPHO-TEXHUYECKUX H
XUMHKO - OMOJIOTUYECKUX HCCIIEIOBAHMSIX WM SBISAETCS JUIsl MHOTUX OTpAaciei 3HaHUN HE TOJBKO
OpyZHeM KOJIMYECTBEHHOI'O PACyeTa, HO TAKXKE METOJOM TOYHOI'O MCCIENOBAaHUSA U CPENCTBOM
IpeJeNbHO YeTKOH (POpMyTUpOBKM HOHATHH M TpobieM. be3 cCOBpeMEHHOW MaTeMaTHKU C ee
Pa3BUTHIM JIOTHYECKUM U BBIYMCIIUTEIIbHBIM allapaToM ObL1 Obl HEBO3MOKEH MPOTPECC B PA3IUYHBIX
00JacTsIX 4eJI0BEUYECKON AESITEIbHOCTH.

MaremaTuka SBJISE€TCS HE TOJIBKO MOIIHBIM CpPEICTBOM pELIEHUS MPUKIAAHBIX 3a1a4 U
YHHUBEPCAJIbHBIM S3bIKOM HAyKH, HO TakKXKe W DJIIEMEHTOM oO0meil KyiabTypel. Ilostomy
MaTeMaTHYecKoe 0Opa3oBaHME CIEJyeT paccMaTpuBaTh KaK BaXKHEHIIYIO COCTaBIISIOILYIO YacTb
CHCTEMBI ()YHJaMEHTAIBHOM MOJTOTOBKH COBPEMEHHOTO XUMHKA.

XuMHus - OfHAa U3 OTpaciiedl €CTECTBO3HAHUSA, NPEAMETOM HM3yYEHUs KOTOPOU SIBISAIOTCS
XUMHYECKHE JIEMEHTHI (aTOMBI), 00pa3yeMble UMH IPOCTHIE U CIIOKHBIE BEIIECTBA (MOJIEKYIIBI), MX
IIPEBPALICHMS] M 3aKOHBI, KOTOPBIM OHU NOT4UUHAIOTCS. C cepeaunsl 20 Beka MPOUCXOAAT KOPEHHbIE
U3MEHEHHUs B METOJaX XMMHYECKHX HCCJIEI0BaHUM, B KOTOpBIE BOBJIEKAETCS IIMPOKHI apceHan
CPEICTB MAaTEMATHUKH - TO MaTEMATUYECKOE MOJCIINPOBAHNE XUMUYECKUX SIBJICHUH U IIPOLIECCOB.

B xumun pa3pabarbiBatoT HOBbIE IPUIIOKEHUS MaTeMaTHUYECKUX MeTo10B. HoBH3HA 00BIYHO
BBIP@)KaeTCsl OAHUM U3 JIBYX CIIOCOOOB: pa3BUTHE HOBOW XMMHUYECKOH TEOPUU U PAa3BUTHE HOBBIX
MaTeMaTHYECKUX MOJIXO/0B, KOTOPHIE IMO3BOJISIOT NMPOHUKHYTH B CYTh WM PEHIUTH MPOOJIEMBI
XUMHUH.

[Ipu >TOM HCHONB3yeMble MaTeMaTHUECKUE CPEICTBA YPE3BBIYAMHO pa3HOOOpasHbl. Poisb
MaTEMaTUKU B COBPEMEHHOW XMMHH IIOCTOSHHO BO3pPAcTaeT. JDTO CBA3aHO C TEM, YTO, BO-TIEPBBIX,
0e3 MaTeMaTU4eCcKOro OMMCAHUS LEJIOT0 psAJa SIBICHUHN 1eHCTBUTEIIBHOCTH TPYAHO HAIEAThCA HA UX
Oonee riyOOKOE€ TMOHMMaHUE M OCBOCHME, a, BO-BTOPBIX, Pa3BUTHE XHMHHU, TEXHHUUECKUX H
HEKOTOPBIX JIPYrUX HayK MpenosaraeT MUPOKOe NCI0JIb30BaHNE MATEMAaTUYECKOTO aniapara.

MaremaTuka npeBpaTuiach B IOBCETHEBHOE OpYAME MCCIEOBaHUA B (DyHIAMEHTAIbHON 1
NPUKIATHON XUMHH, OpraHU3alUy MPOU3BOJACTBA U MHOTHX JPYTHUX OOJIaCTAX TEOPETUUYECKOU U
IIPUKIIATHON JEATEIBHOCTH.

Knaccuueckue 3a1aui XMMUM - YCTAaHOBJICHHE COCTaBa U CTPOEHUS BEIIECTB - BCE yCIIELIHEE
pelmarTcs ¢ UCIOIb30BAHNEM MAaTEMATUKH.

OcHoOBHas 1eJIb TIPENOIaBaHusl BBICIICH MaTeMaTHUKH cTyneHtam HampasieHus 18.03.01
«XUMHUYECKas TEXHOJOTHs» - MOMOYb OyAyIIMM XHMMHUKaM HE TOJBKO yMeTh pa3paboTarh
MaTeMaTUYECKyl0 MOJENIb W3Y4aeMOro MpOoIecca WM SIBJICHUS, HO M MPOBECTU MO ATON MOJENH
pacueTsl ¢ IPUBJIEYEHNEM COBPEMEHHBIX MaTEMAaTHUYECKUX METO/IOB.

2. Mecrto aucuuninnsl B ctpykrype OIIOII BO

B ctpykType OIIOII akagemuueckoro 6akaiaBpuara TUCHUIUIMHA «MaTeMaTuKay OTHOCUTCS
K IIepBOMY OJIOKY ¥ TIPUHAJUICKUT €ro 0a30BO YacTH.

[Mpuctynmas K W3YYEHHWIO JaHHOW JUCHMIUIMHBI OOyYaromuiicss JoJbkeH o0nanarh
KOMITETCHIIMSIMU TTPETYCMOTPEHHBIMU CTaHAPTaAMH CPETHETO MOTHOTO 00pa30BaHus.

B pe3ynbTaTe 0OCBOCHMS JaHHOW AUCHUIUINHEL, TOJIYYeHHbIE 3HAHUS OYAYT HEOOXOIUMBI KaK
MPEAMISCTBYIOMNUE TPH HU3ydYeHUH IuciuiinH «Pusukay, «MubopmaTuka», «Heopranuueckas
XUMHUSA», «AHATUTUYECKAsT XUMUS», «Du3nueckas XUMHUS» U JAPYTUX €CTECTBEHHOHAYUYHBIX
JUCITUTUTHAH.

3. TpeOoBaHus K pe3yJibTATAM OCBOEHHS M CHHIIJIMHBI

[Tpouecc u3yyeHUs: NUCUUIUIMHBI HANpaBjieH Ha (GOPMUPOBAHUE HJIEMEHTOB CJEIYIOIIMX
komneteHuuit B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no nanHoMy HanmpaBiIeHUIO TOATOTOBKHU:

a) oomenpodeccuonanbubix (OI1K):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCITIOJI30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTIINH B TipodeccuoHabHon aestenbHocT (OITK-1).



B pesynbraTte 0cBOCHMS AMCHUILUINHBI O0YYAIOIUICS JOIKEH:

3HaTh QyHIaMEHTAIbHBIC pa3Aesbl MATEeMATUKH (MAaTEMAaTHUECKU aHAIN3, AaHATUTHYECKYIO
reoOMeTpHIO, JIMHEHHYI0 anredpy, AudQepeHnnanbHble YpaBHEHHsI, YHCICHHbIE METO/bl, TEOPUIO
BEPOATHOCTH U MAaTEMAaTUUYECKYIO CTATUCTHUKY).

YMerb NpUMEHATh MATEMATUYECKUE METOJbl IPU PEIICHWH MPaKTUYECKUX 3azad B
npodeCCHOHATBHOM AEATEIbHOCTH; IPUMEHATH TEOPETUUECKUE 3HAHUS IIPU PELICHUN TPAKTHYECKIX
3ajad,

Bnager, MaTemMaTMueCKMMM 3HAaHUSMH M METOJAaMH, MaT€MAaTUYECKUM  allapaToM,
HEOOXOIUMBIM JJISl JIOTUYECKOTO OCMBICIIEHUSI U 00paboTKM MH(pOpMaLuu B Npo(eccuoHaNTbHON
JIESTEIIBHOCTH.

Llesas Kypca — oOyueHHE CTYICHTOB METOJaM BBICIICH MaTEMaTUKH, HEOOXOMMBIM KaK JUIs
o0y4yeHMsl APYrMM JIUCLUIUIMHAM, TaKk U s (OpMHUpPOBaHMUA OyIyLIEro CHeluaiucra, a TaKke
IIO3BOJIAIOIIMM pellaTh IPUKIAJIHbIC 3a1a4U.

*  OcHOBBI BbICIIEH MaTeMaTHKU B 00beMe, HEOOXOAMMOM JJIsl YCIEITHOI'O OCBOCHUS
METOJ0JOTUYECKHUX U IIPUKIIAAHBIX BOIIPOCOB CIIELNAIBHOCTH. [Ipyr 3TOM IpOHUKATH B CYTh
UJIeH, IOHUMATh BHYTPEHHUE CBSI3H BCEX 3BEHBEB PACCYKIECHUH, JIOTUKY J0KA3aTEIIbCTB,
IIOHUMATh CYLIECTBO IPEeIMETa KaK OpraHU4eCKOT0 LIEJI0T0, KAK OCHOBBI HAYYHOI'O MBILIJICHUS U
oOpaza JiericTBuS.

* Apudmernyeckne BeKTOpHI mpocTpancTa R™.

* OcHoBHBbIE cBeJIeHUs 0 MaTpuLax. PaHr MaTpuupbl.

* Meron oOpatHOiT MaTpuIlsl U TpaBmiio Kpamepa penieHns CUCTeM JIMHEHHBIX ypaBHEHHIA.
*  Buasl ypaBHEHUI IPSIMON HA TUIOCKOCTH.

* Kpussie BTOporo nopsijika: OKpy>KHOCTb, 3JUIMIIC, Tapadoiia, runepbona. Mx cpolicTsa.
* IIpsMble 1 INIOCKOCTH B POCTPAHCTBE.

*  CXoamMoCTh MOCTeA0BaTeIbHOCTH B IpocTpancTBe R". Huco e.

» TIlIpenens! pyuxiwmii. [lepBrlii 1 BTOpoii 3aMedaTebHbIE MPEJIENbl.

* beckoHe4HO Masble U OECKOHEYHO 00JIbIINe (QYHKIMH.

* HenpepsiBuble pyHkiuu. Knaccudukanuio Touek pa3pbiBa.

* JluddepenuupoBanme cioxHON U 00paTHON QYHKIIHH.

* HccnenoBanue GyHKIUH ¢ TOMOIIBIO TPOU3BOTHOM.

* YacTHble IPOU3BOJIHBIE. DKCTPEMYM (YHKIIUU JIBYX IEPEMEHHBIX.

» IlepBooOpa3Hyto 1 ONpeAeIeHHbII HHTETpal, CBOMCTBA.

* IIpubnuxeHHOE BHIYKCIICHHUE ONPEAECIEHHBIX HHTETPAJIOB.

» JIuHeliHble IPOCTpaHCTBA. AKCHOMBI JIMHEHHOTO IPOCTPAHCTBA.

* Merpuueckue npoctpaHcTa. [ Ipumepsl METpUYECKUX MPOCTPAHCTB.

* HopmupoBanHsle mpocTpaHcTBa. [IpuMepsl HOpMUPOBAHHBIX TPOCTPAHCTB.

* T'mnapbepToBsl mpocTtpaHcTBa. [Ipumepsl ruibOEpTOBBIX TPOCTPAHCTB.

*  Juddepennmnanbable ypaBHEHHS IEPBOTO MOPSIKA U METO/IbI X PEIICHUSL.

* JludpdepenuuanbHbie ypaBHEHHS BTOPOTO MOPSIKA C TOCTOSIHHBIMU KO3 PHUIIMEHTAMHU.
CtpyKTypy OOIIETO 1 YaCTHOTO PEIICHUH.

» KoMIuiekcHble yncina 1 onepanuy HaJl HUMU. MOlyJIb M apryMEeHT KOMIUIEKCHOTO YHCIIA.

*  @opmyny Myaspa. KopeHb HaTypanbHOM CTENEHH U3 KOMIIJIEKCHOTO YUCIIA.

» Ilpenen, HenpepbIBHOCTh, TPOU3BOAHYIO (PYHKIIMH KOMILJIEKCHOM MEpeMEeHHOM.

+ Kraccuueckoe 1 TeOMETPUYECKOE ONPEIEIEHUE BEPOSITHOCTH.

* IlonHyrO M YCIOBHYIO BEPOSTHOCTH.

* Beposarnocts runores u popmyny baiieca.

*  ®opmyny bepnymiu.

* HuterpanpHyto u JToKanbHYI0 TeopeMbl Jlamtaca. Kpome Toro, o0y4aronuiics: 101KeH yMETb:
* IlpousBoauTth onepanuu HaJ BEKTOPAMH B TPOCTpAHCTBE R".

» IIpousBoauTh apupMeTHUECKHE ONepalluy HaJl MaTpUIlaMy. PemmaTh ¢ moMOIIbIo areOpbl
MAaTpHII 33/1a4y O IEPECEICHUH B HOBBIH apeall.

* TIpUMEHATH AITOPUTM HAXOKICHUSI 00PATHONW MATPUIIBI IPU PELICHUN CUCTEM JIMHEHHBIX



YpaBHEHUH C TOCTOSTHHBIMU KO3 HUITHESHTAMHU.

* Pemate cucTembl JIMHEHHBIX YPaBHEHUH ¢ MOMOILbIO MeToa ['aycca u nmpasuiia Kpamepa.

* Pemwate 3a1a4M ¢ UICNIOJIB30BAaHUEM PA3JIMYHBIX BUJIOB YPABHEHUI MPSMBIX HA IIJIOCKOCTH, UX
napajuieIbHOCTh, MEPIEHIUKYISIPHOCTD.

* Haxoautsb yromn Mexmay npsiMbIMH, PACCTOSTHUE OT TOUKH JI0 MPSIMOM.

* HaxoauTb /Uit KPUBBIX BTOPOTO MOPsiAKa (OKPYKHOCTb, JLTUIIC, TUIIepOoa, mapadoia) us
yCIIOBUH 3a]a4 COOTBETCTBEHHO: UX YPAaBHEHHUSI, PAJINYC, SKCUEHTPUCUTET, POKYChI, ACUMITOTHI.
* Pemate 3a1aun HA OPSIMYIO U IJIOCKOCTH B IPOCTPAHCTBE.

* HccenenoBaTh CXOIMMOCTB ITOCIEI0BATENBHOCTEN B IPOCTPAHCTBE R”.

* C ucnonb30BaHUEM YHCIIA e pellaTh 3a/1a4y Ha BHIYUCIICHUE CIIOKHBIX MPOILICHTOB.

*  BbIUKCIATH MpEeAeIbl MOCIEA0BATEIFHOCTEH U (PYHKIHI ¢ TOMOIIBIO TIEPBOTO U BTOPOTO
3aMeydaTeIbHOro MPEeAeioB U npasuia Jlonurans.

* TlpousBoauTth KiaccUpUKALMIO TOUEK pa3pbiBa PYHKIIUI.

* HaxoauTtb mpou3BOHBIC CIIOKHBIX U O0PATHBIX (DYHKIIHIA.

* Pasznarartes ¢ynkiuu B psaasl Teitnopa u MakiopeHa.

* HccnenoBath (GyHKIIMH C TOMOUIBIO POU3BOAHBIX U CTPOUTH TPaPUKH.

*  Bpruucasats nepBooOpa3Hble U ONpeieIeHHbIE HHTErPANIbI C HCIIOJIB30BaHUEM METOJI0B
WHTETPUPOBAHUS 110 YACTSIM M 3aMEHBI TIEPEMEHHOM.

*  BbIYHCHATH C MOMOIIBI0 HHTETPAJIOB ILJIOIIA/ b KPUBOJIMHEUHON TPAMCIIMH U CEKTOpa, JJIUHY
IyTH, 00beM Tela BpallleHUs, TUIOIIAlb TOBEPXHOCTH BPALICHUS.

* lIpuMeHATH UHTETPAIBHOE UCYKMCICHUE IIPU PELICHUH 3aad.

* Pewars quddepeHumanbable ypaBHEHHS IEPBOTO MOPSIKA: C pa3AessoIUMUCS
NepEMEHHBIMH, OJTHOPOJIHBIE, THHEHHBIE, BepHysuHn, B MoMHBIX nuddepeHnuanax.

* Pemarpe quddepeHunanbable ypaBHEHUSI BTOPOTO MOPSIIKA C MOCTOSHHBIMU

ko3 duurentamu. OnpenensTs CTPYKTypy OOILIEro U 4acTHOTO peIIeHHUH.

* Ilpumensars annapar nuddepeHuanbHbIX YPaBHEHUM K XUMHUUECKUM U OMOJIOTUYECKUM
MOJIETISIM.

* Haxoauts MoayJb ¥ apryMeHT KOMIUIEKCHOTO YHCIIa €0 FeOMETpUUEeCcKOoe H300pakeHHeE.
*  Boruncasars npespen ¥ Npou3BOAHYIO0 (YHKIIMHU KOMIUIEKCHOH MepeMeHO.

* Pemars BeposATHOCTHBIE 33]]a4l XUMUH U OUOJIOTHH.

*  OueHUTh BEPOSTHOCTHBIE TMIIOTE3bl XUMHUECKUX U OMOJIOIMYECKHX IMPOLECCOB.

4. Copep:xaHue U CTPYKTYpPa IMCUHUILIMHBI (MOIYJIS)

Tabauya 1. Conep:kanue pa3iesioB IMCUUILTHHBI «MaTeMaTHKa)

HaumenoBan Coaep:xanue pa3gea Kon Haumen

Ne ue KOHTPO/IX | OBaHHe
n/n pa3nena/ pyemoii OII€HOYHO

TeMbl KOMIIeTeH ro
uuu (WM | cpeacrsa
ee 4YacTn)

1 | Jluneiinas Bektopel Ha mnockocth u B mpoctpaHcTBe. | OIIK-1 13, KP,

aneeopa. Apudmernueckue BEKTOpbl MpocTpaHcTBa R K, PK, T

CkansipHOE€ TIPOM3BEIEHUE BEKTOPOB. JIMHENHHO
3aBUCHMbBIE WM JIMHEWHO HE3aBUCHUMBIE BEKTODBI.
OproronanbHble BeKTOpbI. basuc npoctpancTea R”.
OcHOBHBIE CcBeleHHUs O Marpuiax. Omnepanuu Haj
MaTpulaMu  (CIIO)KEHHE,  BBIYMTAHUE,

yMHOXX€HHUE). Bo3BeneHue B CTENEHb MaTpPUIBL.
TpancnonupoBanue MaTpuubl. OmnpenenuTeny.




OcHoBHas Teopema 00 ompenenurtensx. CBoicTBa
onpenenureneil. OOpaTHas MaTpuia. AJTOPHUTM
BBIUMCIICHUS] 0OpaTHOM MaTpullbl. PaHr MaTpHIIbl.
Cucrema TMHENHBIX YPaBHEHUHN C N HEU3BECTHBIMH.
Meron  oOpaTHOW  MaTpHIIBI.

[IpaBuno Kpamepa. Meton ['aycca. OgHopoanbie
CHUCTEMBbI JINHEHHBIX YPAaBHECHUH.

Ananumuueck
as
2eomempus.

Paccrosane mexny nByms Toukamu. [lnomans
TpEyrojibHUKa. [leneHue oTpe3ka B JaHHOM
oTtHoweHuU. [lonsgpHble KOOpPAMHATBEL. YpaBHEHHE
IpSIMOI C YTJIOBBIM KO3((DUIIMEHTOM. YpaBHEHHE
HNpsIMOH, NMPOXOASAIIEH uepe3 HaHHYK TOYKY B
3alaHHOM HAIpaBJICHUM. YPAaBHEHHUE MPAMOHU,
IpOXOoJAUIed dYepe3 MABE JaHHbIE TOYKU. YOI
MEX1Yy NpSIMbIMU. YCIOBHUS NapaieIbHOCTH U
NEePIEHANKYIIIPHOCTH NpsMbIX. O01Iee ypaBHEHUE
psIMOM. YpaBHEHHE NIPSIMOM B OTpEe3Kax Ha OCSX.
HopmanbsHoe ypaBHeHue mnpsimol. PaccrosiHue ot
TOYKM J0 HpsMOd. OKpYyXKHOCTb.  DJUIHUIIC.
l'unep6ona. Ilapaboma. OOmee  ypaBHEHHE
IUIOCKOCTH. YPAaBHEHUSI IOBEPXHOCTU U JIMHUMU.
Yron wMexay [IOByMS IUIOCKOCTSAMH. Y CIIOBHS
IapajuIeIbHOCTH u NEePIEeHIUKYIIPHOCTU
miockocteil. HopmasbHOE ypaBHEHUE IIIOCKOCTH.
Paccrosane ot Toukm A0 IwIockocTH. OOuiee
yYpaBHEHHE IPSIMOH. Kanonnueckue

ypaBHEHUS IIPSIMOM.
[Tapamerpuyeckue ypaBHEHHS IPsAMOM. YTrom
MEXAy NpsSMbIMH B TPOCTPAHCTBE. Y CIOBHS
MapajuIeIbBHOCTH U MEPHEHIUKYISIPHOCTH IPSIMBIX
B IIpocTpaHCcTBe. PaccTostHUE OT TOUKM 10 IPSAMON B
IIPOCTPAHCTBE.  YCIOBHS  MNApaUIENBHOCTH U
MIEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTU. YTOJ
MEX 1y IPSIMOH U INIOCKOCTBIO.

OIIK-1

Begeoenue s
aHanu3.

Onepanuu Haxg MHO>XECTBaMH. YucnoBas
MHOCJIENOBATENbHOCTE. CXOOUMOCTH  YHCJIOBBIX
OCJIENOBATEILHOCTEHN. CxoauMocTh

MIOCJIEZIOBATEbHOCTE B IpocTpaHcTBe R
OTKpbITBIE W 3aMKHYTble MHOXeCTBa B R
IIpenenbublie TOUkH MHOXKECTBA. Yuciio e . [lonsarue
¢byukmuu.  Ilpepen  ¢yHKOMM B TOUKe.
Opnocroponnue mnpeznensl. Teopema o mnpexpenax
¢byakiuii.  IlepBblii  3amedarenbHBIA  Mpened.
Bropoii 3ameudarenbHbI Inpenen. beckoHedHO
Maible M OeckOHeuHO Oosbplive  (QYyHKIUU.
CpaBHeHuE OECKOHEUYHO MajblX M OECKOHEYHO
o6onpmux GyHkmuii. HempepslBHOCTD QyHKIHI B
Touke. HernpeprIBHOCTD 3J€MEHTapHBIX (YHKLUH.
Kmaccudukanmss  Touek  pa3ppiBa  (PyHKIUH.
Teopema 00 yCTOMUMBOCTH 3HAaKa HEMPEPHIBHOM
¢bynkuun. IlepBas Teopema bombmano-Komm.
Bropas TeopeMa bonbrano-Komm.

OIIK-1

A3, KP,
K,PK, T




OrpaHrYeHHOCTh HENPEPHIBHBIX (YHKIMA Ha
orpeske. [lepBas Teopema Beliepmtpacca. Teopema
0 JTOCTHXKEHUH (PYHKIHMEW CBOMX TOYHBIX TpaHEH.
PaBromepHas HenpepsIBHOCTH. llonsThe
oOpaTtHOH GdhyHKIUN. [TponsBoHast.
I'eomeTpryecknii ¥ MEXaHUYECKUM CMBICIL.

Jugppepenyu
anvHoe
UcuucieHue.

HuddepeHunpyeMocTb GbyHKIUY. [IpaBuno
mubdepeHIMpOBaHUsT ~ CYMMBbI,  MPOU3BEICHUS,
YaCTHOTO. Huddepenmman GbyHKIUH.
HNuddepennupoBanue oOpaTHON U CIOXKHOU
byHKIIUH. [IpousBonaHbIe 3JIEMEHTAPHBIX
¢byukiuii.  Jlorapudmuyeckass — IPOU3BOJHAS.
[IpousBonuskie n-ro nopsaka. @opmyna Jleitduuua.
Teopema ®epma. Teopema Poms. Teopema
Jlarpanxa. IlpaBuio Jlonurans. Pasnoxenue
¢byakuit B psag Teinopa (teopema). dopmyna
Maxknopena. [Ipu3Hak MOHOTOHHOCTH  (DYHKIIUH
(Teopema). Heob6xomumoe
YCIIOBHE JIOKQJIBHOTO JKCTpeMyma (Teopema).
BrinmykiiocTs U Touku neperuda rpaduka GyHKIUH
(Teopema). AcuMOTOTHI  Tpaduka  (QYHKIHI.
Yactuele npousBoanbie u JuddepeHuupyemMoctsb
(GyHKINN HECKOJIBKHUX MEePEeMEHHBIX.
IIpousBonHas 1o
HaImpaBlICHUIO, TpaJIeHT. YactHble
MIPOU3BOJIHBIE B XUMUU. DKCTPEMYM QYHKITUH ABYX
MEPEMEHHBIX, HEOOXOIUMBIE U  JIOCTATOYHEIC
YCJIOBHSI. YcoBHbIH IKCTPEMYM, METOA
MHOXUTenen Jlarpanxka u e€ro npwiIoKeHUEe K
3aladyaM XUMUU. MeTOoJT HAUMEHBIITUX KBAJIPaToB
Y €T0 PWIOKEHHSI.

OIIK-1

Hnmeepanvro
e ucyucnenue.

ITepBooOpa3zHas " HEOIPEEIEHHbBIN
WHTErpaj, CBOMCTBa  uHTerpama. Meronasl
UHTErpupoBaHus. MHTerpupoBaHue IO YaCTAM.
OrnpenenieHHBIA MHTErpall, €ro CBoMcTBA. Teopema
0 cpenHeM. MHTerpanm ¢ mepeMeHHBIM BEPXHHUM
npeneiaoM. ®opmyna Hetorona-Jleitbuuna. 3amena
IIEPEMEHHON M UWHTETPUPOBAHUE 110 4YacTSIM B
OIpeAEICHHOM UHTETpae. [Tnomane
KPHUBOJIMHEWHON Tpaleuuu U cekropa. mmHa nyru
kpuBoir. OOBeM Tena BpalleHHWS IUIOMIAIb
MIOBEPXHOCTU BpalllCHUS. Hecob6cTBeHHbBIE
WHTETpAJIBI W WX  INpWIOKeHusa. J[BOWHBIE
UHTErpabl U MX CBOMCTBA, CBEAECHUE JBOMHBIX
UHTErpajioB K MOBTOpHbIM. [IpuOnuxenHoe
BBIUMCIIEHUE  ONPEJEJIEHHBIX  HMHTETPajoB.
DopmyIibl NPSAMOYTOJIbHUKOB, Tpaneuuu,
CuMIicOHa ¥ UX TPUIIOKEHUS.

OIIK-1

Huppepenyu
anvhvle
VpasHeHusl.

VYpaBHEHHsI C pa3ACIAIOIIMMUCS IEPEMEHHBIMHU.
OpHOpoaHBIE  YpaBHEHMsS IIEPBOIO  IOpsKa.
Jluneitnpie ypaBHeHHMs. MeToa Bapuanuu
IIPOU3BOJIBHOMN IIOCTOSIHHOM. YpaBHeHMe

OIIK-1




bepuymu. YpaBHeHue B MOJTHBIX
muddepeHmanax. VYpaBHeHue Jlarpamxa.
Huddepenunanbuble YpaBHEHUs BBICILIETO
MIOPSIAKA ¥ METO/bI UX UHTETpUpOBaHus. JIMHEHbIE
nuddepeHranbHble ypaBHEHU BTOPOTO MOPSAIKA.
Teopembl 0 CTpyKkType OOIIEro  pemieHwHs.
Jluneitnbie OJIHOPOJHBIE ypaBHEHUS c
MOCTOSIHHBIMH KO3 durnmentamu.  JIuneitHbe
HEOJHOPOAHbIE TU(epeHMaIbHbIe YPABHEHUS C
MOCTOSTHHBIMH KO3 pHUIHEHTaAMH. Crioco6
HaXO0XICHHS 4YaCTHOI'O PEIIEHUS B 3aBUCUMOCTH OT
IIpaBoy 4acTu. JIMHEHbIe ypaBHEHMS 11-T'0 IMOPSAIKA
C TMOCTOSHHBIMH KO3 duuumenramu. Mopenu
€CTECTBEHHOIO U  KJIACCHYECKOro

pocta. JluHeiHble cuctembl JU(epeHIIaTbHbIX
yYpaBHEHHH C MOCTOSTHHBIMHA KOA(PHUIIMEHTAMH.

VYcnoBHas BepOATHOCTb. BeposITHOCTh THIIOTES.
®opmyina baneca.
®opmyna beprymm. JlokanbHas Teopema Jlamnaca.

NHurerpanbnas TeopeMa Jlamnaca. Bunst
pacmpeneneHnid  TUCKPETHBIX W HENPEPBIBHBIX
CIIy4alHbIX BEIINYUH. bunomuansHoe
pacrpezaeieHue, pacrpezneieHue Ilyaccona,
TreOMETPUUECKOe pacrpezeeHue,
TUIIEPT€OMETPUYECKOE pacipeesieHne. YnucioBbie
XapaKTEPUCTUKU JUCKPETHBIX CIIy4alHBIX
BEJIMYHH: MaTeMaTH4ECKOe OKHJIaHUE,
JuUcrepeus, cpenHee KBaJIpaTU4ECKOe
OTKJIOHEHHUE.

7T | @ynkyuu Omnpenenenne KOMIUIGKCHBIX uucen W omeparuu | OIIK-1 113, KP,
KomnliekcHou | Han  HUMHU. ['eomeTpuueckoe  HM300pakeHHe K, PK, T
nepemenHou. | KOMIUIEKCHBIX 4ucel. Moayiab M apryMeHT
KOMIUIeKCHOro uucna. KopeHp HaTypaibHOI
CTENEeHU KoMILIeKCHOro unciia. ®opmyna Myaspa.
[Ipenen, HempepbHIBHOCTH U MPOU3BOAHAS (HYHKITUH
KOMIUIEKCHOM miepemeHoi. Cucrema
Komm-Pumana.
8 | @ynxyuonany | HepaBenctra ['enbnepa u Munkosckoro. [Tpunrmun | OIIK-1 13, KP,
HbIU AHATUS. CKUMAIOIIUX OTOOpaXXeHUH U ero NpHUMEHEHHE. K,PK, T
Jlunelinrie u €BKJINJOBBI
npocrpanctBa. HopmupoBannsie U baHaxoBbl
MIPOCTPAHTCBA.
9 | Beposmuocm | Knaccuueckoe u reomerpudeckoe onpenenenue | OIIK-1 3, KP,
bU BEPOATHOCTH. K,PK, T
cmamucmuka. | Teopemsl CIOXKEHHS U YMHOKEHUSI BEPOSITHOCTEM.

Crpykrypa aucuMmianHbl (MoayJis) «MaremaTuka»

Tabnuya 2. Obwas mpyooemrxocms oucyuniunst cocmasnsiem 11 3auemuvix eounuy (396 uacos).




TPY IOEMKOCTD, HACBI

BI/II[ PABOTBI 1 2 3 BCEro
ceMecTp ceMecTp ceMecTp
OO0mas TpynoemMkocTh (B 144 108 144 396
yacax)
KonrakTHas padora (B 68 32 51 151
qacax):
Jexyuu (J1) 34 16 17 67
Ilpakmuueckue 3ansamus 34 16 34 84
(113)
CamocrosiTe/bHAsA 76 76 66 218
padora:
IMoaroroBka u - 27 27
NPOXO0KIeHHE
NMPOMEKYTOYHOI
arrecTalum
Bupa npomeskyrouHon 3a4er 3a4er JIK3aMeH
arrecTaluu
Taonuuya 3. /lekyuonnuvie 3anamusn
Ne HaumenoBaHue TeMbl
pasneJa
1 cemectp

1 BekToppl B IJIOCKOCTH M MPOCTpaHCTBE. ApupMETHUYECKHE BEKTOphI MpocTpaHcTBa R".
CkassipHOE INPOU3BENECHHUE BEKTOPOB B 3aJadyax HKOHOMHUKU. JIMHEHHO 3aBUCHUMBIE U
JTUHEWHO HE3aBUCUMBIE BEKTOphI. OpTOroHalbHBIE BeKTOPHI. ba3uc nmpoctpanctsa R".
L]enu u 3a0ayu: 03HAKOMHUTH 00YUYAIOIINUXCSI C BEKTOPMH B TUNIOCKOCTH U TIPOCTPAHCTBE.

2 Anre6pa matpunl. OCHOBHBIE CBEIEHHS O MaTpUIIAX W WX MPUMEHEHHE B 3ajadax
SKOHOMMKH. Ormepaly HajJ MaTpulamMu (CIOXKEHHE, BbIUHUCICHHE, YMHOXEHHE).
Bo3sBenenue B crenenb Matpulibl. TpaHCTIOHUPOBAaHUE MATPUIIBL.

Lenu u 3a0auu: 03HAKOMUTH O0yYaIOUINXCA C aaredpoit MaTpull, OCHOBHBIMH CBEICHUSIMU
0 MaTpPUIIAX U UX NMPUMEHEHHE B 33J]a4aX SKOHOMUKH.

3 Omnpenenurenu. OcHoBHast TeopemMa 00 omnpenenutensx. CBOWCTBA OMpPENETUTEICH.
OO6patHas MaTpuiia. AIrOpUTM BBIYMCIIEHUS 00paTHON MaTpullsl. Panr marpuiisl. Pemenue
CUCTEM JTUHEHHBIX YPaBHEHHI METOJIOM alNreOpbl MaTPHIL.

Llenu u 3a0auu: O3HAaKOMHUTH OOYYAIOIIMXCS C OMNPEAENUTENSIMH, OOpPaTHOM MaTpHIIeH,
peIIeHHUEeM CHCTEeM JIMHEHHBIX YPaBHEHUI METOJIOM anreOpbl MaTPHIL.

4 Cucrema JIMHEWHBIX YpaBHEHUN ¢ n HeusBecTHbIMU. [IpaBuno Kpamepa. Meton ["aycca.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUH. KBagpaTudyabie GOpMBI.

Lenu u 3a0auu: 03HAKOMHUTH OOYYAIOIIUXCSI C CUCTEMaMM JIMHEWHBIX YpaBHEHHH ¢ n
HEU3BECTHBIMU, TpaBwiioM Kpamepa, metogom ["aycca.

5 [Inomane TpeyronpHuka. JlenmeHne otTpe3ka B JaHHOM oTHowmeHuu. [lonsipHbie

KOOPJMHATHL. YPaBHEHHE TMPSAMON C yrioBbIM KodddummernToMm. OOImiee ypaBHEHHE
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NpsAMOM. YpaBHEHHE TIPSAMOW, MPOXOIAIICH dYepe3 JaHHYI TOYKY B 3aJaHHOM
HaIIpaBJICHUU. Y PAaBHEHUE IPSIMOU, NIPOXOIALICH Yepe3 ABE JaHHbIE TOYKHU. YTOJI MEKIY
IPSIMBIMU. Y CJIOBUS NAPAJLIEIBHOCTH U IEPIECHAUKYIISIPHOCTH NPSAMBIX.

Lenu u 3a0ayu: 03HAKOMUTH OOYYAIOIIUXCS C MOJIIPHBIMH KOOPIWHATAMH, Pa3IHYHBIMU
BHUJAMH YPABHEHHMS IIPSIMOM HA INIOCKOCTH.

VYpaBHeHue npsiMoil B oTpe3kax Ha ocsix. HopmanbHoe ypaBHeHue npsiMoi. PaccTosinue ot
TOYKH J10 NIPAMON. OKpY>KHOCTb. DJUIHIIC.

Lenu u 3a0auu: 03HAKOMHUTH OOYYAIOIIMXCS C YpaBHEHHUEM MpPsIMOW B OTpe3Kax Ha OCsX,
HOPMAJIbHBIM YPaBHEHUEM MPSIMOM, pACCTOSTHUEM OT TOYKU JO MPSAMOU, OKPYKHOCTBIO,
SJUTUTICOM.

['unep6ona. Ilapaboma. Ilpsimas u T1UIOCKOCTH B mpocTpaHcTBe. OOmiee ypaBHEHHE
IUIOCKOCTH. YPaBHEHUS TOBEPXHOCTH W JIMHHU. YTOJI MEXKIY IBYMS IUIOCKOCTSIMH.
VY ciioBus MapayuieIbHOCTH U TIEPIICHNKYISIPHOCTH TIOCKOCTEH.

Llenu u 3a0auu: O3HAKOMUTH OOYYAIOMIMXCS C TUNEpOOIoi, mapabonoi, mpsMod u
TUTOCKOCTBIO B TIPOCTPAHCTBE, OOIINM YpaBHEHHEM IIJIOCKOCTH, YPAaBHEHUSMH ITOBEPXHOCTH
U JINHWH.

HopmanbHoe ypaBHeHme IulockocTH. PaccrosHume oT Toukd 10 Iwiockoctd. Obmiee
ypaBHeHHe npsMoil. Kanonuueckue ypaBHeHus npsMoil. Ilapamerpuueckue ypaBHEHMS
IPSAMOM. YpaBHEHUE NPSIMOM, MPOXOJALIEH Yepe3 ABE TOUKH B IIpocTpaHcTBe. IIpsamas kak
IIEPECEYCHHE JBYX IUIOCKOCTEM.

Lenu u 3a0auyu: 03HAKOMHUTBH O0YJAIOIIUXCS C PA3IMIHBIMU BUIaMU YPaBHEHUS MPSIMON Ha
IUIOCKOCTH U B TPOCTPAHCTBE.

Yron  Mexay OpsAMbIMH B NPOCTPAHCTBE.  YCJIOBUA  MNApaJUICIBHOCTH U
MEPICHAUKYIISIPHOCTH MPSIMBIX B IIPOCTpPaHCTBE. PaccTostHue OT TOYKH 1O MPSAMOW B
MPOCTPAHCTBE. YTOJ MEXAYy NpSAMOA U IUIOCKOCTHIO. BBINMyKiIbIE MHOXECTBa B
npoctpanctBe R". TlomympocTpaHcTBO. VYTJIOBBIE TOYKH BBIMYKJIBIX MHOTOTPAHHBIX
oOnacTei.

L]enu u 3a0ayu: 03HAKOMHUTH 00YYAIOIIMUXCS C MPSMOM U TUIOCKOCTHIO B MPOCTPAHCTBE.

10

Omnepamnu Hajg MHOXKeCTBaMHu. UucioBasi mociaenoBaTelbHOCTh. CXOJMMOCTh YHCIIOBBIX
nocienoBarenbHocTel. CXOAMMOCTB MOCIE0BAaTEIbHOCTEH B MpocTpaHcTBe R

Lenu u 3a0auu: 03HAKOMHUTH OOYUAIOIINXCS C OTIEPALUSIMH HaJl MHOXKECTBAMH, C TOHATHEM
YHUCIOBOM IMOCIIENOBATENBHOCTH, CXOAMMOCTBIO UHCIOBBIX IOCJIEIOBATENBHOCTEH B
npoctpaHncTse R

11

OTkpbIThie U 3aMKHYThle MHOecTBa B R". IIpenenbHble TOukuM MHOecTBa. Yucno e.
[Tonstue pynkuuu. Ipegen dpynkuuu B Touke. OTHOCTOPOHHUE MPEIEIIBI.

Lenu u 3a0auu.; 03HAKOMUTH O0YYAIOLIUXCS C MOHATHEM (PYHKIUH, C TIPEAETIOM QYHKIUU
B TOYKE, OJTHOCTOPOHHUMHU NpeesIaMu.

12

Teopema o npenenax ¢pynkiuii. [IepBoiii 3amMmeuaTenbHbIN peen. Bropoii 3ameuaTenbHbII
npenen. beckoneuno manbie U 6eckoHeyHo Oonbiine GyHKuU. CpaBHEHUE OECKOHEYHO
MaJIbIX U OECKOHEUHO OONMBIIHX (YHKITUH.

Llenu u 3a0auu: 03HAKOMHUTH OOy4alOIIMXCA C TeopeMaMHu O IMpejaenax (QyHKIHMH,
3aMeyvaTesIbHbIMU MIPE/ICIIaMU.

13

HenpepoiBHOCTh  (yHKIIMI B Touke. HenmpepbIBHOCTH 3JIeMEHTApHBIX  (YHKLUH.
Knaccudukanms Touek paspsiBa GpyHkiuu. Teopema 00 yCTOMYMBOCTH 3HAKa HEMPEPHIBHOM
¢ynkuuu. [lepsas reopema bonbiano-Kommu. Bropas Teopema bonbiiano- Ko,

Lenu u 3a0auu: 03HAKOMUTH OOYYAIOLIMXCS C MOHATUEM HENPEPBIBHOCTH 3JIEMEHTapHBIX
byHKUIMH, KIaccuuKanyeit Touek pa3pbiBa QyHKIHH.

14

OrpanndeHHOCTh HempephIBHBIX (GyHKIMKA Ha oTpeske. IlepBas Teopema BeiiepmTpacca.
Teopema 0 gOCTHXKEHUH (PYHKIMEH CBOMX TOYHBIX rpaHeil. PaBHOMepHAas HENpepbIBHOCTb.
Teopema Kanrtopa. Ilonarue oOpatnoit ¢ynkiuu. IlpomsBonmnas. ['eomerpuyeckuii u
MEXaHUYECKHUI CMBICIL.
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Llenu u 3a0aquu: O3HAKOMHUTH OOYYAIONIMXCS C TOHATHEM OOpaTHOW (PYHKIIHH,
POM3BOIHON (DYHKITHH.

2 cemecTp

15

Huddepennmpyemocts Gynaknuu. [IpaBuio nuddepeHmpoBanms CyMMBbI, IPOU3BEICHHUS,
gactHoro. Jluddepenumman ¢ynkuun. uddepeniupoBanne oOpaTHOW U CIOXKHOU
¢ynkuuu. [IponsBoanbie aeMeHTapHbIX QyHKIMA. Jlorapudmudyeckast mponu3BoIHAas.
Lenu u 3a0a4u: 03HAKOMUTH O0YYAIOLIUXCS C MOHATHEM U HEepeHIUPYEeMOCTH (DYHKITHH,
npaBuiaamMu auddepeHupoBaHusl.

16

[TpousBonusie n-ro nopsaka. @opmyna Jleiibnuma. Teopema ®epma. Teopema Poss.
Teopema Jlarpanxa. [IpaBumno Jlonurans. Pasnoxenne pynkiuii B psjg Teinopa (Teopema).
®dopmyna MakinopeHa.

Lenu u 3a0auu: 03HAKOMUTH 0OYYAIOLIMXCS C IPOU3BOAHBIMU N-IO NOpPsiKa, GOPMYIIOH
Jleitonuna, teopemoit @®epma, Teopemoil Pomid, Teopemoil Jlarpamxka, mnpaBUiIOM
Jlonmrasns.

17

[Tpusnak MoHOTOHHOCTH (yHKUMU (Teopema). HeobGxomaumoe yciaoBHE JOKAJIBHOIO
sKcTpemMyMa (Teopema). BrimykinocTs W Touku meperuba rpaduxa ¢yHKuu (Teopema).
AcumnToTsl rpaduka GyHKIHHN.

Ilenu u 3a0auu: O3HAKOMHTH OOYYArOIIUXCS C TPU3HAKOM MOHOTOHHOCTH (YHKIIUU
(Teopema), HEOOXOAMMBIM YCIOBHEM JIOKAIBHOTO JKCTpeMyMa (Teopema), MOHSATHEM
BBIMYKJIOCTH U TOYKaMu niepernda rpaduka pynkuuu (Teopema).

18

Yacrtable npousBoAHbIe U AU HEepeHIUpYeMOCTh (HYHKIIMA HECKOJIBKHX TEPEMEHHBIX.
[IpousBosHas 10 HANPaBICHUIO, TPAANEHT. YacTHBIC TPOU3BOIHBIE.

Llenu wu 3a0auu: O03HAKOMUTH OOY4YalOIIMXCA C YAacTHBIMU IPOU3BOAHBIMH U
T pepeHIMPyeMOCThI0 (YHKIIMN HECKOIBKUX MEPEMEHHBIX.

19

OKcTpeMyM (QYHKIMM JBYX IEPEMEHHBIX, HEOOXOOUMBbIE U JOCTAaTOYHBIE YCJIOBHS.
VYCHOBHBIN 3KCTpEMYM, METOJ MHOXKHTenel JlarpaHka M ero IpuIIOKEHHE K 3ajadam
XUMHUHU. MeTo/l HAMMEHBIIINX KBAJPaTOB U €T0 MPHIIOKEHHUS.

Lenu u 3a0auu: O3HAKOMHMTb OOYYalOIIUXCSA C IMOHATHEM SKCTpeMyMa (YHKLIHHU JBYX
NEePEMEHHBIX, HEOOXOAMMBIMHU U IOCTATOYHBIMH YCIOBUSIMHU SKCTPEMYyMa.

20

[TepBooOpazHasi W  HEOINpeNeNeHHBIH WHTErpaji, CBOIicTBa HMHTerpaina. MeTosl
MHTETPUPOBAHUS: UHTEIPUPOBAHNUE METOJOM 3aMEHBI IEPEMEHHON, METO/T TOABEAECHHUS MO
3HaK quddepennnana. MHTerpupoBaHue 1o 4yacTsM, UHTETPUPOBAHNE TPAHCLEHICHTHBIX U
UPPALMOHATIBHBIX (QYHKIIHI.

Lenu wu 3a0auu: O3HAKOMHUTb OOYYalOIIUXCA C TOHATHEM MEpBOOOpPa3HON U
HEOIpeIeIEHHOT0 HHTErpaa, CBOMCTBaMH UHTErpaja, METoJIaMi HHTETPUPOBAHUSI.

21

OmnpeneneHHblil HHTETpal, ero cBoiicrea. Teopema o cpenHeM.MHTerpan ¢ nepeMeHHbIM
BepxHUM mipeaenoMm. @Dopmyma  Heiorona-JleitOauma. 3aMeHa TMEpEeMEHHOW W
MHTETPUPOBAHUE [0 YaCTAM B OIpPENEICHHOM HHTerpaine. Ilmomans KpUBOIMHEMHON
Tpaneuun 1 cexropa. /[nmmHa a1yru miockon u KpuBOU.

Lenu u 3a0auu: 03HAKOMUTH OOYYAIOIIUXCS C MOHATHEM OIPENIeIEHHOT0 UHTErpaia, ero
cBoricTBamu, popmynoit HeroTona-JleiiOuuna.

22

O06nem Tena Bpamenus. [Lnomans moBepxHOCTH BpareHus1. HecoOCTBEHHBIE HHTETPAIIBI U
WX TPUIOKEHUS K 3ajJadyaM XUMHUU. J[BOMHBIE HMHTErpaibl U UX CBOWCTBA, CBEJICHUE
JIBOWHBIX UHTETPAJIOB K TTOBTOPHBIM.

Llenu u 3a0ayu: O3HAKOMHUTH OOYYAIONIUXCS C HECOOCTBEHHBIMH MHTETpajaMH U HX
MIPUJIOKEHUSIMH K 3a]]a4aM XUMHH, C TBOMHBIMH HHTETPAJIAMH M KX CBOWCTBAMH.

23

[TpubinKeHHOE BBHIYMCICHUE OINpPEIeICHHBIX MHTErpaioB. GopMyIbl IPSIMOYTOJIBHUKOB,
Tpanenui, CUMIICOHA U UX TIPUIIOKECHUS.

Lenu u 3a0auu: 03HAKOMHUTH OOYYAIOIIUXCS C METOJAMHU MPHUOIMKEHHOTO BBIUYHCICHHUS
OTIpe/IeIEHHBIX UHTETPAJIOB.

24

Juddepennnanpapie ypaBHEeHUsS (OCHOBHBIE MOHATHS). YPaBHEHHUS C Pa3eSIOIIUMUCS
nepeMeHHbIMU. OHOPOJHBIE YPaBHEHUS IEPBOTO MOPSIKA.
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Llenu u 3a0auu: O3HAKOMUTH oOOydaromuxcsi ¢ aAuddepeHInaTbHBIMU  YPaBHEHUSIMHU
(OCHOBHBIC TIOHSTHS), YPABHCHUSMHU C Pa3JCISIONIMMUCS MTEPEMEHHBIMH, OJHOPOIHBIMH
YpaBHEHUAMU IIEPBOIO IOPSIKA.

25

Jlunetinpie  nuddepeHnmanbHpIe  ypaBHEHHS. MeToj  BapualMM  ITPOM3BOJIBHOM
NOCTOSIHHOW. YpaBHeHue bepuymmu. YpaBHeHue B NOIHBIX Auddepennnanax.

Llenu u 3a0auu: O3HAKOMHUTH OOYYAIOIIMXCS C JHMHEWHBIMH U depeHInaTbHBIMUA
YPaBHEHUSAMHU, METOJOM BapHallUy IPOU3BOJILHOM IOCTOSIHHOM, ypaBHeHHEM bepHysuiu,
ypaBHEHHEM B MOJHBIX AuddepeHnuanax.

26

VYpasuenue Jlarpanxa. [luddepenunanbupie ypaBHeHHs BBICIIETO MOPSAKA U METOMBI X
MHTETPUPOBAHUSL.

Ilenu u  3a0auu:  O3HAKOMUTH  oOydaromMxcs ¢  ypaBHeHueM Jlarpanxa,
muddepeHIMaTbHBIMA YPaBHEHUSMHU BBICIIETO MOPSAKA U METOJJAMU UX UHTETPUPOBAHMSL.

27

Jlunetinsle nuddepeHnnanbable ypaBHEHHS BTOPOTO TMOPsAIKA. TeopemMbl O CTPYKType
ob1ero pemenus. JInHeHbIe OTHOPOAHBIC YPAaBHEHUS C HOCTOSHHBIMU Ko durmentamu.
Llenu u 3a0auu: O3HAKOMHUTH OOYYAIOMIMXCS C JHMHEHHBIMH TU(epeHIHATbHBIMU
YPaBHEHUSIMH BTOPOTO MOPSIIKA.

28

Jluneitnple  HeomHOopoaHble — muddepeHIHanbHble  ypaBHEHUS C  MOCTOSHHBIMHU
koo Punmenramu. Criocod HAXO0XKIEHUS YAaCTHOTO PEUICHHS B 3aBUCHMOCTH OT IPaBOU
yactu. JIuHelHble ypaBHEHHUS N-T0 MOPSIIKA C TOCTOSHHBIMU KO3 UITUECHTAMH.

Llenu u  3a0auu: O3HAKOMMTHb OOy4arOUIMXCSd C JIMHEHHBIMM  HEOJHOPOJHBIE
mubdepeHIMaNTbHBIMA  YPaBHEHUSAMHU C TMOCTOSHHBIMU KO3 (UIIMEHTaMH, JTUHEHHBIMU
YPaBHEHHUSIMU N-TO TIOPSIJIKA C MOCTOSTHHBIMH KO PHUIIMEHTAMH.

29

Jlunelinble cucteMbl MU depeHInaTbHBIX YPABHEHNUH ¢ MOCTOSIHHBIMU KO3 (HUIIEHTAMH.
[Tpumenenue annapara AMPPepeHInanbHbIX YPAaBHEHUN B XUMUH.

Lenu u 3a0ayu: 03HAKOMUTH O0yJAIOIUXCS ¢ TMHEHHBIMU cUcTeMaMy 1 depeHInaIbHbIX
YpaBHEHHH €  TOCTOSIHHBIMM KO3 (uUUeHTaMH,  MpPUMEHEHHUEM  amnmapara
JQepeHIMaIbHbIX YPaBHEHUH B XUMUH.

3 cemecTp

30

Yucnosele  psappl.  ['eomerpuueckas nporpeccus. CBONCTBA  YHCIIOBBIX — PSZIOB.
Heo0OxonuMmpliii npusHak cxogumoctu psiaa. [lpusnak cpaBHeHus u npusHak JlanamoOepa.
Lenu u 3a0auu: O3HAKOMUTH OOYYAIOLIMXCS C YHCIOBBIMHM psilaMH, IpU3HAKaMH
CXOJUMOCTH Pslia.

31

Wnterpanbubiii  npuszHak Komm. 3HakonmepeMeHHble psabl, mNpu3Hak JleiiOHuua.
OyHK1MOHaNbHBIE psAabl. CBoMcTBA GYHKIMOHATIBHBIX psAioB. CTeneHHble psibpl. Teopema
AbGens. CBolcTBa CTETIEHHBIX PSIOB.

Lenu u 3a0auu.; 03HAKOMUTH 00y4arOIUXCs ¢ (YHKIMOHATIBHBIMU U CTETIEHHBIMU PSJIaMH,
VX CBOMCTBaMHU.

32

Paznoxenue ¢pynkuuii B crenennsle paasl. Psng Teiinopa. Paast @ypoe.
Lenu u 3a0auu: 03HAKOMUTH OOYHYAIOIIUXCS C PA3JIOKEHUEM (DYHKIIMH B CTEIIEHHBIE PAIbI,
psanamu Tennopa u Oypee.

33

JluHeitHple  TpOCTpaHCTBA. AKCHOMBI  JIMHEHHOTO MPOCTPAHCTBA. MeTpuueckue
npocrtpaHcTBa. IIpuMepsl MeTpuuecKUX NpocTpaHcTB. HOpMHpOBaHHBIE NMPOCTpPAHCTBA.
[Iprmepbl HOPMUPOBAHHBIX MPOCTPAHCTB.

Llenu u 3a0auu: O3HAKOMUTH OOYYAIOUIMXCS C TOHSATHSAMHU JIMHEHHBIX MPOCTPAHCTB,
METPUYECKUX U HOPMHUPOBAHHBIX TPOCTPAHCTB.

34

KommuiekcHble uncna u onepanuy Haj HUMU. Moaysb U apryMeHT KOMIUIEKCHOTO YHMCIIA.
®opmyna Myaspa. Kopenb HaTypanbHOM CTENEHU U3 KOMILIEKCHOTO uncia. [IponsBogHas
(GYHKLINU KOMITJIEKCHOM repeMeHHON

Lenu u 3a0auu: 03HAKOMUTH O0Y4AIOLIUXCS C KOMILICKCHBIMH YHCIIAMH U OTIEpalisIMU HaJ|
HUMH, TPOU3BOJHON (PYHKIIMU KOMIUIEKCHOM MepeMEeHHOM.

35

Cnyuaitable coObiTusi. BepostHocTh coObiTHa.  Knaccmueckoe H CTaTHCTHYECKOE
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onpezeneHue BeposITHOCTENH. OCHOBHBIE CBOMCTBA BEPOATHOCTEM. YacToTa 1 BEpOATHOCTD.
Teopema c0keHHsI BEPOATHOCTEH. Y CIIOBHBIE BEPOSITHOCTH. 3aBUCUMbIE U HE3aBUCUMBIC
coObITus. Teopema yMHOKEHUS BepoATHOCTEH. DPopMyIia MOJTHONM BEPOSTHOCTH.

Lenu u 3a0ayu: 03HAKOMUTH OOYYAIOMIMXCSI C CIyYaHHBIMH COOBITHSIM, BEPOSTHOCTBHIO
COOBITHSI, KIIACCHYECKUM U CTAaTHCTUYECKUM OINpeesIEHUEM BEpPOATHOCTEH, OCHOBHBIMU
CBOMCTBAMM BEPOSTHOCTEH.

36

®opmyia baiteca. ®opmyna bepuymu. ®opmyna Ilyaccona. JlokanibHas v MHTErpanbHas
teopeMbl Jlarutaca. CiydaitHble BETMYMHBL. 3aKOH paclpeeeHUs] JUCKPETHON CIIy4ailHOM
BeNMUYMHBI. bBuUHOMMaNbHOE U TeoMeTpuyecKoe pacupenenaeHue. [lpumepsr.

Lenu u 3a0auu: O3HAKOMHUTH OOYYAIOLIUXCS C CIYYallHBIMH BEJTHYMHAMHU, 3aKOHOM
pacrpeseneHusl TUCKPETHOW CIIy9allHOM BETMYHMHBI, OMHOMUAIBHBIM U TEOMETPUICCKIM
pacnpeesIeHuEM.

37

OyHKIMA pacnpeneseHus CIy4alHOM BeIW4YuMHbl W ee  cBoucrBa. IlnoTtHOCTh
pacrpeziesieHusl ClIy4aliHOW BEIMYMHBI M €€ CBOMCTBA. MareMmarudeckoe OXHJaHue U
JUcIepcus, Ux CBOMCTBA. KOppensiMOHHBII MOMEHT CIIy4alHbIX BeJM4uMH. Monpa u
Me/IhaHa.

Lenu u 3a0auu: 03HAKOMHUTH OOydaromMxcs ¢ (YHKIUEH pachpeneneHus clydailHoH
BEJIMYMHBI U €€ CBOMCTBaMM, IUIOTHOCTBIO PACIPEIEICHUs CIydallHOM BEJIMYUHBI U €€
CBOWCTBAMH.

38

OcHOBHBIE 3aKOHBI PaclpeeiICHUs: PABHOMEPHBIN, HOPMAJIbHBIN, 10Ka3aTeIbHbIA. 3aKOH
6onbimux uncen. HepaBencro u teopema YebrieBa. Teopema bepryiu.

Lenu u 3a0ayu: 03HAKOMHUTb OOYYAIOIIUXCS C OCHOBHBIMHU 3aKOHAaMH paclpe/leIeHus:
PAaBHOMCPHBIM, HOpMaJIbHBIM, ITOKA3aTCJIbHLIM.

39

Cnydaitaple  QyHkiuu. OpHOMEpHBIE M MHOTOMEPHBIE 3aKOHBI  PaclpeiesIeHHs.
MaremaTnueckoe 0XKHIaHue CIIy4aiiHON (QYHKIIMH.

Lenu u 3a0auu: 03HAKOMUTH 00YUYAIOIIMXCS CO CIYyYalHBIMU (YHKIMSAMHU, OAHOMEPHBIMU
Y MHOTOMEPHBIMU 3aKOHAMHU paclpeieIeHusl.

40

['enepanbHas 1 BEIOOPOUYHAST COBOKYMHOCTH. 3aKOHBI OLIEHMBaHUsA. BapuannoHHbIA psin u
€ro XapaKTepUCTHKU. OMIMpHUUecKas (QYHKIUS pacrpeneiaeHus. TodeuHble OLEHKH, UX
cBoiictBa. MHTepBanbHblE OLEHKU. JlOBEpUTENbHBIE HWHTEPBAIBl I OLICHKHU
MaTeMaTUYECKOT 0 OKUIAHMUSL.

Lenu u 3a0auu: 03HAKOMUTh OOYyYalOIIMXCS C TeHepaJbHOW U BBIOOPOYHOM
COBOKYITHOCTbIO, 3aKOHaMH OLIEHUBAHUSI, BAPUAIIMOHHBIM PSIIOM U €T0 XapaKTEpUCTUKAMHU.

41

Monenb KoppensiuuoHHOro aHanu3a. OUEHKH OCHOBHBIX XapaKTEPUCTUK HOPMAaJbHOTO
3aKOHa pacnpezeneHus. Mozelb perpecCHOHHOTO aHaIu3a.

Llenu u 3a0auu: O3HAKOMUTH OOYYAIOUIMXCA C MOJENBI0 KOPPEISIMOHHOTO aHalu3a,
OLIEHKaMH OCHOBHBIX XapaKTEPUCTUK HOPMAJIBHOTO 3aKOHA paClpeNeleHus, MOJEINbIO
pPErpecCHOHHOr0 aHaJIu3a.
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Tabauya 4. Ilpakmuueckue 3anamus

Tema
1 cemectp

Marpuiisl. [lelicTBUA HaL MaTPULIAMU.
Onpenenurenu. CBoiicTBa ONpeaEINUTENEH.

Haxoxxnenne oOpaTHON MaTpHIIBL.
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10.

11.

12.

13.
14.
15.
16.
17.

N| | kRN

10.
I1.

12.

CucreMbl TMHENHBIX YpPaBHEHU.

Bexkropsl. JInHelHbIe OnIepaliiy Hal HUMM.
CkaisipHO€, BEKTOPHOE ITPOU3BENCHNE BEKTOPOB. CMEIIaHHOE TPOU3BENCHNE BEKTOPOB.

Cucrema KOOpAMHAT Ha IVIOCKOCTH. JIMHUK Ha 110cKocTU. JIuHUM BTOpOro nopsiaka Ha
IIJIOCKOCTH.

ypaBHeHI/IH JIMHUM B ITPOCTPAHCTBC. YPaBHeHI/IH IIOBEPXHOCTHU B IMIPOCTPAHCTBE.

[TonsiThe M npencTaBiIeHNs KOMIUIEKCHBIX Yuce. J[elCTBUS Hal KOMIUIEKCHBIMU
YHCIIaMHU.

MmuosxectBa. [eiictButensuble yncna. [lonstue dynkiuu. [locnegoBarenpHoCTH.
[Ipenen ynucnoBoii mocnenoBatenbHocTH. [Ipenen pynkunun. beckoneuno maibie
GyHKIUN. DKBUBAJICHTHBIE OECKOHEYHO MaJIbIe (DYHKIIHH.

HenpepriBHOCTH QyHKIINU.

[IpouzBoanas ¢pynkuun. Tabmuiia mporu3BOIHBIX

HuddepenurpoBanne HEsIBHBIX U TApAMETPUUYECKH 3aJaHHBIX (YHKIUH.
Jlorapudmuueckoe quddepeHnupoBanue.

[Ipon3BoiHas BBICHIMX MOPSIIKOB.

Juddepennunan QyHKIUH.

Wccnenoanue GpyHKUIMN Ipy TOMOIIM TPOU3BOIHBIX.

2 cemecTp

HeOHpeI[eJ'ICHHHﬁ HUHTETpall. [TonsTue HCOIPCACIICHHOI'0 UHTCI'paJia, €ro CBOﬁCTBa;
Ta6J'II/II_Ia OCHOBHBIX UHTCTPAJIOB.

OcHoBHbIE METO/IbI MHTETpUpOBaHKe. HenmocpencTBeHHOE HHTErpUpPOBAHUE.
HNuTterpupoBanme nojacTaHOBKOM (METO] 3aMEHBI TIEPEMEHHO ).

MeTo MHTErpUpOBaHUS 110 YaCTIM

WHTerpupoBaHue palioHaIbHBIX (PYHKIMH.

WuTerpupoBanue uppanuoHaIbHbIX QyHKIUI.

WHuTerpupoBanre TPUrOHOMETPUUECKUX (QYHKIUH.

OnpenenieHHBI HMHTETpaJl Kak Ipenen HHTerpalbHOW cyMMbl. Dopmyna HeroTona-
JleitOnuna. ['eomeTpuyecKuil W MEXaHHYECKUW CMBICI OMNPEIEICHHOTO HWHTETpaa.
CBolicTBa ONPEEIEHHOrO0 HHTETpaIa.

WuTerpupoBanue moACcTaHOBKOM (METO/ 3aMEHBI TIEPEMEHHOI) B OTIPEICIICHHOM
HHTETpaJie.

Metoa UHTErpupOBaHMs IO YACTSAM B ONPEIEICHHOM UHTErpale.
Hecob6cTBenHbIe nHTErpaisl 1-ro poaa.

HecoOcTBenHbIE MHTETpaIBI 2-TO Poja.
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13.
14.

15.

16.

10.

11.

12.

13.

/i

DAl el el I S

I'eomeTprueckue NpuinoKeHUs OIPEIEICHHOI0 NHTErpaa.
MexaHnyeckue NPUIOKEHUS ONPEIETICHHOIO HHTErpaa.

OYHKIUU ABYX EPEMEHHBIX.

[IpousBonusie u nuddepeHransl GyHKIUNT HECKOIbKUX TEPEMEHHbIX.

3 cemecTp

Oo6mue cBenenus o nudepeHuanbHbIX YPaBHCHUSX. Y PaBHEHHS C Pa3 IeISTFOIIMMHUCS
epeMEHHBIMHU.

YpaBHEHHUs], IPUBOAAIIMECS K YPABHEHUSIM C Pa3IEIAIOIUMUCS IEPEMEHHBIMU.
Opnopoausie nuddepeHuanbHbe YpaBHEHUS.

JIuuelinble ypaBHEHUS.

VYpaBuenus 5. bepuyiuu.

YpaBHEeHHUs B IOJHBIX JU(QepeHImraiax.

WuterpupoBanue 1Y BTOpOro mopsiaka ¢ moCTOSHHBIME KodpuuneHTamu. JInaerHse
HEOJTHOPOAHBIE TU(PepeHITNATbHBIC YPaBHEHHS.

Cuctemsl TudepeHIMaIbHbIX YPaBHEHHH.

YucnoBkie PpAABL. OCHOBHEIE  ITOHSATHS. HOCT&TO‘IHBIC MNpU3HaKW  CXOAUMOCTU
3HAKOIIOCTOSAHHBIX PAOOB.

3Ha1<0qepe)1y}0mnec;1 U 3HAKOIICPpEMCHHBIC PsAOBI. CrerneHHbBIC psAAbL. CXO,Z[I/IMOCTB
CTCIICHHBIX PAIOB.

CrernenHbIe PpAABIL. CXOI[I/IMOCTI) CTCIICHHBIX PAOOB.
Paznoxenue q)YHKI_II/II/I B CTCIICHHBIC PAIBI. HCKOTOpLIe IMPUITOKCHUSA CTCIICHHBIX PSAOO0B.

Paner @ypre. UaTErpan @ypee.

Taonuuya 5. Camocmonamenvnoe uzyuenue pazoenos OUCUUnIuHsl

BOl'lpOCbI, BBIHOCUMMBIC HA CAMOCTOATEIbHOC H3YUYCHUE

Marpuiisl. [lelicTBUS Hal MaTPULIAMH.
HeBbIpox1eHHbBIE MATPUIIBL.

Cucrembl TMHENWHBIX ypaBHeHH. MeTtox ["aycca.
Bexropsl. JInHelHbIe onepanyy Hal HUMHU.

CkansipHO€, BEKTOPHOE MTPOU3BEICHHE BEKTOPOB. CMEIIaHHOE TPOU3BEICHHE
BEKTOPOB.

16



ol of = o

11.

12.

13.
14.

15.
16.

17.

18.
19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

Cucrema KOOpAMWHAT Ha IJIOCKOCTH. JIMHUH Ha IIOCKOCTH.

JIuHMM BTOPOTO MOPSAKA HA TUIOCKOCTH. Y PaBHEHUSI IMHUH B IPOCTPAHCTBE.
YpaBHEHUsI TOBEPXHOCTH B IPOCTPAHCTRBE.

IlonsTne u MNpEaACTaBICHUA KOMIIJICKCHBIX YHUCCII. HeﬁCTBHH Haa KOMIIJICKCHBIMH
qucCJiaMu.

MmuoxectBa. [leiictButensubie yncna. [lonstue ¢pynknuu. [TocnenoBareapHOCTH.
[Ipenen yncnoBOM NOCIEAOBATEIBHOCTH.

[Ipenen Gpynkiun. beckoneyno mManbie GyHKIMHA. DKBUBAICHTHBIE OECKOHEYHO
maisle Gpyaknuu. HenpepsiBHOCT pyHKINN.

[MpomsBonuas pynkuuu. JuddepeHmpoBanie HeSBHBIX U TapaMeTPUICCKH
3aaHHbIX QyHKIMH. Jlorapudmuueckoe auddepeHunpoBanue.

[TpouzBoaHas BeicIUX NOPsAKOB. duddepennman GpyHKuum.

HccnenoBanue GyHKIMNA TPU ITIOMOIIHA POU3BOIHBIX.

®opmyia Tennopa.

Heonpenenennsiii uaterpain. IlonsaTue HEONPEAEIEHHOIO NHTErpalla, €ro CBOMCTBA;
TabJIuIa OCHOBHBIX UHTErpajoB. OCHOBHBIE METO/Ibl HHTETPUPOBAHUE.

WuTerpupoBanne paiyoHaibHbIX GyHKIUN. MHTErpupoBaHue nppaltroHalIbHbIX
GyHKIUI.

WHTerpupoBanue TPUTOHOMETPUYECKUX (DYHKITHA.

OnpeneneHHblil HHTErpal Kak Mpeaen MHTerpaabHoi cymmbl. @opmyna Herorona-

Jleiionuna. ['eomeTpuyeckii 1 MEeXaHWYECKHH CMBICT OIpPEAEIEHHOIO0 HWHTerpaja.
CBoiicTBa OIpeICIEHHOr0 UHTErpaa.

Hecob6cTBenHble nHTErpasl 1-ro posna. HecoGcTBeHHbIE HHTETpabl 2-T0 poja.
I'eomeTprueckue NpuiI0KEHUs OTIPEAEIEHHOT0 UHTErpana. Mexannueckue
IIPWJIOKEHHUS OTPEEIIEHHOT0 MHTErpasa.

OyHKIUY IBYX NepeMeHHbIX. [Ipon3Boanbie u quddepeHnmans GyHKIIN
HECKOJIbKUX MEPEMEHHBIX.

O6mmwme cBenenus o nuddepeHInaTbHBIX YPABHCHUIX. Y PaBHEHHSI TIEPBOTO MOPSIKA

VYpaBHeHUs B MOTHBIX TuddepeHimanax. HTErpupyonmi MHOKUTEIb.
Juddepennunanbable ypaBHEHUs BRICIINX opsiakoB. MHTerpuposanue /1Y BTOporo
Nopsiika ¢ HOCTOSHHBIMU K03 puiimeHTamu.

JInHelHbIE HEOAHOPOHbBIE g depeHIaIbHbIe YpaBHEHUSI. Cucremsl
muddepeHIMaIbHbIX YPaBHEHUH.
Uucnosble psabl. OcCHOBHBbIE TOHATHA. JlOCTaTO4yHBIE TMPU3HAKA CXOJUMOCTH

3HAKOIIOCTOSHHBIX PAI0B.

3HaKouepenyIolMecss U 3HaKonepeMeHHble psabl. CTeneHHble psiabl. CXOIUMOCTh
CTENIEHHBIX PSIOB.

PaznoxeHnue GyHKIUU B CTETIEHHBIE psiAbl. HEKOTOpBIE MPHIIOKEHHS CTETIEHHbBIX
psnoB. Panel @ypee. MuTerpan Oypee.
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29. | TloBTOpEHHE HCTIBITAHMIL.

30. | JuckperHble Ciy4aiiHble BEIMYMHBI. 3aKOH OOJBIINX YHCEL.

31 . .
q)YHKI_II/II/I 1 IJIOTHOCTL pAaCHPCACICHNA BEPOATHOCTCU CIYUAMHBIX BCIIMYKMH.

32. | Pacnpenenenue pyHKIIMH OJHOTO U IBYX CIy4ailHbIX apryMeHToB. CHCTEMBbI ABYX
CIIy4aliHbIX BEJIMYHH

33. OJIEMEHTHI MATEMATUUECKON CTATUCTHKH.
['enepanbHast COBOKYIHOCTH U BBIOOpKA. CTaTUCTUUECKOE ONPE/IEIICHIE BHIOOPKH.
[Tonuron. I'mctorpamma.

34. | Craructuyeckue OLEHKHU TapaMeTpoB pacipeneneHus. Meron pacuera CBOIHBIX
XapaKTepUCTHUK BBIOOPKH. DIIEMEHTBI TEOPUH Koppensuuu. CTtaTucTuyeckas
IIPOBEPKA CTATUCTHUUECKUX IMIIOTE3.

S. OueHo4YHbIe MATEPHAJIBI VIS TEKYIero U py0e;KHOIro KOHTPOJISI yCIleBaeMOCTH U
NPOMEKYTOYHOH aTTecTANMU

KoHeunbiMu  pe3yinbTaTamMu  OCBOCHHS  MPOTrpaMMbl  JUCIHUIUIMHBI  SIBJISIIOTCA
c(hOpMUPOBAHHBIE KOTHUTHBHBIE JECKPUITOPBI «3HATH», «YMEThbY», «BJIAJEThY», PACIHUCAHHBIC IO
OTAENbHBIM KOoMIeTeHIMsIM. dDopmMupoBaHue 3TUX JECKPUIITOPOB MPOUCXOJUT B TEUCHHE BCETO
ceMecTpa 1o dTarnaM B paMKax pa3IMYHOro BUJa 3aHATHI U CAMOCTOSITENILHOM paboThI.

B xoae n3ydeHus NUCUUILIMHBI TPEAYCMATPUBAIOTCA MeEKYuiuil, pyoedcHulii KOHmMpoas u
nPOMeEINCYMOoUHan ammecmauus.

5.1. Ouenounvie mamepuanvt 011 meKyuieco KOHmpoasa. Llenv mekywjeeo KoHmpoas —
OIICHKa pe3yJbTaTOB pabOThl B ceMecTpe M OoOecreueHHue CBOEBPEMEHHOH OOpaTHOM CBS3M, I
KOpPpeKIIMH OO0y4YeHHs, aKTUBHU3ALlMM CaMOCTOSITENbHOM paboThl oOyuaromerocsi. OObEKTOM
TEKYIIET0 KOHTPOJIA SBISIFOTCS KOHKPETHU3WPOBAaHHBIE pPe3yiabTaThl 00ydeHust (ydeOHbIe
JOCTHOKCHHS ) TI0 JUCITUTUTHHE

Texywjuii KOoHmpoas YCIEBaeMOCTH OO0ecleurnBaeT OICHMBAaHHE XOJa OCBOCHUS
TUCHUIIIMHBI «MareMaTuka» M BKIIOYAET: pEIIeHHWe YpaBHEHUW W BBHITIOJIHEHHE 3aJaHuN Ha
MPaKTUYECKHUX 3aHATHUAX, CAMOCTOSITENIbHOE BBITOTHEHUE UHANBUIYATbHBIX IOMAITHUX 3aaHHI.

Onenka KadecTBa TIOJTOTOBKM Ha OCHOBAaHMM BBIMOJHEHHBIX 3aJaHUN  BeleTCA
npenogaBareneM (¢ OOCYKIEHHEM pe3ylbTaToB), Oalibl HAUUCISIIOTCS B 3aBUCUMOCTH OT
CJIO’)KHOCTH 3aJIaHUs.

5.1.1. Bonpocet no memam oucyunaunst «Mamemamuka)
(konmpoaupyemoie komnemenuyuu OINIK-1)
Tema 1. DsieMeHTHI JTUHeliHOH anredpbl
1) Marpunpsl. Onepanuu Hajx MaTpPUIAMU: CIOKEHHE, BBIYMTAHHUE, YMHOXKECHHE, Ha YHUCIIO.
[IpousBenenne mMaTpuil.
2) Omnpenenutenu 2-1o U 3-T0O MOPsIKA, UX CBONCTBA.

3) AnreOpauueckue JONMOTHEHUS, MUHOPBI. OnpenenuTeny n-ro nopsaka.
4) HccnenoBaHue CUCTEM JIMHEHHBIX YPaBHEHUH.
5) Pemenue cucTem TUHEHHBIX YPABHEHHUH C IOMOIIIBIO 0OPAaTHON MAaTPHIIHL.
6) dopmynsl Kpamepa.
Tema 2. DjieMeHTBI BEKTOPHOI1 aaredpbl
7). BexTopsl. JInnelinble onepanuy HaJ HUMH. Pa3znoskeHrne BEKTOPOB.
8). CkansipHoe npou3BeeHHE BEKTOPOB.
9).BexTtopHoe npon3BeIeHUE BEKTOPOB.
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10). CmemanHOE IPOU3BEIEHUE BEKTOPOB.
Tema 3. AHaaMTHYeCKAsA TeOMeTPUs Ha IVIOCKOCTH
11). Meroa KoopauHAT Ha IJIOCKOCTU. JIMHUYM HA TNIOCKOCTH.
12). [Ipsimast Ha MIIOCKOCTH. YTOJI MEXTY ABYMsI IIPSIMBIMH.
13). YcnoBus napanienbHOCTH U NEPIEHANKYIAPHOCTH BYX MPSIMBIX, IIEpeCeUeHHEe MPSIMBIX,
paccTosiHUE OT TOYKH JIO0 JAHHOW IPSAMOA.
14). KpuBbie BTOPOTo MOpsIKa: OKPY>KHOCTB, SJUIUIIC, TUIIEpOoIIa, mapadoa.
Tema 4. AHaTUTHYeCKAsl TeOMeTPHs B IPOCTPAHCTBE
15). Meton koopauHat B npocTpaHcTBe. [lockocTs B mpocTpaHcTBe. Pa3nuyHbie ypaBHEHUS
IUIOCKOCTH.
16). Yron mMexay IByMs IUIOCKOCTSMHM, YCIOBMSI NMapajljIeIbHOCTH U NEPIEHAUKYISIPHOCTU
JBYX INIOCKOCTEH; PACCTOSIHUE OT JaHHOW TOYKHU 1O JaHHOM IUIOCKOCTH.

17). llpsimast B mpocTpaHcTBe. PaznuuHble BUIBI YpaBHEHHsI IPSMO B TPOCTPAHCTRE.

18). VYron mexnay AByMs HPsIMBIMHU; YCJOBHS MapajIeNbHOCTH W TMEPHEHAUKYISIPHOCTH
HpHMI)IX; yCJIOBI/Ie KOMHJIaHapHOCTI/I ABYX Hp?[MI)IX.

19). [Ipsimast ¥ IIIOCKOCTH B MPOCTPAHCTBE. [[OBEpXHOCTH BTOPOTO MOPSIKA.
Tema 5. KoMIieKCHBIE YHCJIA

20). KoMILIeKCHBIC YK CIa, OCHOBHEIC ITOHSITHS.
21). 'eomeTpudeckoe n300pakKeHUE KOMIUICKCHBIX YUCEI.
22). ®opmbl 3aIIMCH KOMITJIEKCHBIX YHCEIL.
23). [lelicTBUS HaJl KOMIUICKCHBIMH YHMCIIAMH.
Tema 6. ®yHKIUM U TIpeeIbI
24). Oyukus, crnocoObl 3ananus Gyukiuii. OCHOBHBIE XapakTepucTUku QyHkiuii. OO0paTHas
u cioxHast pyHKuuu. OCHOBHBIE 3JIEMEHTAapHbIE (QYHKIUU.
25).YucnoBbie MOCIE0BaTEILHOCTH U WX cBoMcTBa. [Ipenen QyHKIMU B TOUKE W TMpeEIen
YHCIIOBOM MocienoBareabHOCTH. OCHOBHBIE TEOPEMBI O Ipe/esnax.
26). beckoHeyHO Maible U OecCKOHEYHO Ooibliue (YHKIMH M UX cBoiicTBa. CpaBHEHHE
0eCKOHEYHO MaJIbIX (OECKOHEYHO OOJBIINX) (QYHKIIMH.
27).HenpepbIBHOCTh QYHKIUI B TOUKE M HA OTpe3Ke, TOUKH pa3pbiBa (PyHKINU.
28). CpoiicTBa pyHKIMI, HENPEPHIBHBIX HA OTPE3KE.
Tema 7. IIpousBogHasi M ee NpUMEHEHHE
29). OmpeneneHne MPOU3BOTHON, €€ MEXaHUYECKUU W TeOMETpUYeCKUid cMbIci. CKOPOCTh
MIPOTEKAHUS TIPOIIECCOB.
30). [IpaBuna nuddeperupoBanms, Ta0IUIA TPONU3BOTHBIX.
31). [Ipon3BoaHast cI0KHOU U 0OpAaTHOM PYHKIHH.
32). Iuddepennuman GpyHKINH U €r0 MPUMEHEHHNE B IPUOTMKEHHBIX BBIYUCICHHSIX.
33). [IpouzBoanbie 1 qUdPepeHIInanbl BHICIIUX TOPSIKOB.
34). UccnenoBanue (hyHKIMNA C TOMOIIBIO TPOU3BOAHBIX.
35). MonoToHHOCTh (pyHKIMU. HanOosnbliee 1 HauMeHblee 3HaYeHUS! QYHKIMHU. DKCTPEMYM
GyHKIMU.
Tema 8. HeonpeneneHHbIi HHTErpaJ
36). [lonarue HeonpeeIeHHOT0 HHTErpaa, €ro CBOWCTBA; TaOIUIa OCHOBHBIX HHTETPAJIOB.
37). OcHOBHBIE METO/IbI HHTETPUPOBAHHUS.
38).  HHurerpupoBanue paLMOHAIbHBIX GyHKIMA, — MppaLMOHAIBHBIX GbyHKIHIA,
TPUTOHOMETPUUYECKUX (DYHKLIUH.
Tema 9. OnpenesieHHbI HHTErPaJ
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43).

40). OnpeneneHHbIl MHTErpan Kak Ipenen uHTerpanbHod cymmbl. ®opmyrna Herorona-
JleiibHuma.
41). T'eomerpuyecknii MU MEXaHWYECKHUU CMBICI oOmpeaerneHHoro uHTerpanta. CBoicTBa
OTpeIeIEHHOr0 UHTEerpaa.
42). BeruucieHne IO TUIOCKON (PUTyphI, BHIYMCICHHUE JUIMHBI TyTH TUIOCKOW KpPUBOH,
BBIUKCJICHHE TJIOLIaIN
MOBEPXHOCTH TeJla BpallleHHs 1 00beMa TeJla BpalleHusI.
MexaHnuyeckre NpuIokKeHHs ONPEeIEHHOT0 HHTerpaa.
Tema 10. DyHKIHMH HECKOJIbKHX MepeMeHHbIX
44). ITonsiTue PyHKIMHA HECKOIBKUX TEPEMECHHBIX.
45). Ilpenen ¢pyHKIUU ABYX IEPEMEHHBIX, HEIIPEPHIBHOCTH (DYHKIUH JIBYX [IE€PEMEHHBIX U €€
CBOIICTBA.
46). UacTHble MPOU3BOHBIEC IEPBOTO MOPAAKA, UX TEOMETPUUECKOE TOJIKOBAHHUE.
47). YacTHble TPOU3BOIHBIEC BHICIIUX MOPSIKOB.
48). [IpousBoaHAs MO HANIPABJICHUIO, TPAIMEHT CKAJISIPHOTO TOJISl U €r0 CBOMCTBA.
49). DxctpemyM (YHKIIMU JIBYX NEPEMEHHBIX, HEOOXOIMMBIE M JTOCTATOYHBIE YCIOBHS
CYILLECTBOBAHMS 3KCTPEMYMA.
Tema 11. Indpepennuaibabie ypaBHeHHs
50). YpaBHeHuUs C pa3AeNSIOIIUMUCS IEPEMEHHBIMU.
51). Jluneitnble ypaBHEHUS IEPBOTO NOPSAIKA.
52). JIuneitnble qudQepeHnmanbHble ypaBHEHNS BBICIIMX MTOPSAKOB.
53). CtpykTypa perieHus JMHEHHbIX JU(depeHIInaIbHbIX YpaBHEHUH.
54). UHrerpupoBaHue JIMHEWHBIX JAU((EpEeHIUATBHBIX  OJHOPOAHBIX  YpaBHEHUH C
NOCTOSIHHBIMU K03 purimenTamu.
55). UHrerpupoBaHue JUHEWHBIX HEOJHOPOIHBIX JAU(DQepeHlInanbHbIX YpaBHEHUH ¢
MOCTOSIHHBIMU KO3 (hULIIEHTaMHU.
56). Cuctemsl qudepeHnanbHbIX ypaBHEHUH. HTerpupoBaHrue HOPMaJIbHbBIX CUCTEM.
Tema 12. Psaanl
57).Hucnossle psisibl. OCHOBHBIE MTOHSTHUSL, Psi] FEOMETPHUYECKOH IPOrpeccht, FapMOHUYECKHUH psijl.
58). HeoOxommmoe ycioBue cxoaumocTH psifa. JlocTaTouHble PU3HAKK CXOIMMOCTH 3HAKOITOCTOSTHHBIX
PSI0B.
59). 3nakonepeMeHHbIE psfbl, 3HaKouepenyroumecs psabl. [lpusnak JleitOnuma. AGcomoTHas u
YCIIOBHAs CXOAUMOCTb.
60). ©yHKIMOHATIBHBIE PS/IBL.
61).CreneHHble psibl K UX CXOAMMOCTB. PasioykeHre QyHKIMI B CTENIEHHBIE PSIJIBL.
62). ITeprommueckue GpyHKIHH, TpUroHoMeTprdeckue psabl Dypbe. Paznokenue B psag Oypbe yeTHBIX
Y HEYETHBIX (PYHKIIHH.
Tema 13. D1eMeHTHI TEOPUH BepOSITHOCTE#
63).OnemenTsI Teoprn BeposiTHOCTEN. COoOBITHE 1 BEPOSTHOCTH. CBOICTBA BEPOSTHOCTH.
64). TeopeMbl CIIOKEHUs BEPOSATHOCTEH. Y CIIOBHAsI BEPOATHOCTh. He3aBrcrMble COOBITHS M TEOPEMBI
YMHOKEHUS BEPOSATHOCTEN.
65). ®opmyrna nonHol BepostHocTH. DopMmyta baiieca. [loBTropeHue nctibIranuii.
66). Dopmyra bepHysum, GMHOMHAITBEHBIE BEPOSTHOCTH.
67).1Ipubmokennbie opmyrsl Jlarnaca u [Tyaccona.
68). CryuaitHple BeTM4IUHBI. YUCIIOBBIC XapaKTEPUCTUKU JUCKPETHBIX CIIyUYalHBIX BEJTMYMH M UX
CBOWCTBA.
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69). HenpepbIBHbIE ClTydaiiHbIe BEJIMUUHBI, X YUCIIOBBIE XapAKTEPUCTHKU U CBOMCTBA.

70). buHoMHaIbHOE, pABHOMEPHOE U HOPMATLHOE PACTIPECIICHUSL.

71).Mexanudeckast MOJICI b CITyJaiiHOW BeIMYMHBL PactipeenieHue CiyqaitHbIX OMMOOK N3MEPEHHSL.

72).3akoH 6ombimx urcen. Hepasernctso UeObiiiera.

73). Pazmanbie (hopmbl 3aKoHa OombImx durcen. LlenTpanbHas npeebHas Teopema.
Tema 14. MaremaTnyeckasi CTATHCTHKA

74). D11eMEeHTBI MATEMATHYCCKOM CTATHCTHKH.

75). I'enepanbHast COBOKYITHOCTb 1 BBIOOpKA. CTaTUCTUUECKOE ONpe/IeICHUE BHIOOPKH.

76). Ilomuron. ['ncrorpamma. OLieHKH TApaMeTPOB pacpe/IeSIeH s TeHePaIbHOM COBOKYITHOCTH IO €€
BEIOOpKE.

77). I'enepanbHast U BBIOOPOUHAS AUCTICPCHH.

78). JloBeputenbHble MHTEPBAIIBI AJISi MAPaMETPOB HOPMAJIBHOTO pachpeneneHus. HanexxHocTs.
JloBepUTENbHBIE UHTEPBAJIBI.

79). JloBepuTENbHBI MHTEPBA I MaT. OKUAAHUS MPU MU3BECTHOM M HEH3BECTHOM CpPEIHEM
KBaJIpaTUYHOM OTKJIOHEHHH.

80). Onenka TouHocTH n3mepenuid. [IpoBepka cTaTHCTUYECKHX TUTIOTES.

81). Jluneiinas KoppeKLusi, KOPPEISAIMOHHAS 3aBUCUMOCTb.

82). KoapurmeHT Koppersimy, JIMHeHas Koppelsaiys. Pacder nmpsmMbIX perpeccuii.

Kpumepuu ¢popmuposanus oueHox (ouenuganus) ycnnozo onpoca
VYcTHBIN onpocC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUM O0YYarolerocs mo
mucruminae «MareMmatukay. Pa3BEpHYTHIN OTBET CTyAEHTA JIOJKEH MPECTaBIsATh COOOM CBS3HOE,

JIOTUYECKH TOCTIEA0BATEIbHOE COOOIIEHNE Ha 33/JaHHYI0 TEMY, TTOKa3bIBaTh €r0 YMEHUE TPUMEHSTh

onpeneneHus. Ilpu oleHke OTBeTa CTyOEHTa CIEAYyeT PYKOBOJCTBOBATHCS CIEAYIOIIUMH

KPUTEPUSMH, YIUTHIBATD:

—  TOJHOTY U NMPaBWIBHOCTh OTBETA;

—  CTENEHb OCO3HAHHOCTH, IOHUMAHUS U3y4YE€HHOTO;

—  sA3bIKOBOE 0()OpMJIEHHE OTBETA.

B pezynomame ycmnozo onpoca 3nanus, 00y4aouezoca oueHugaomces no cieoyruien
wKane:

1 6ann, craBUTCS, €CNU 00YUYAIOITHIACS:

1) monmHO M3NaraeT u3y4eHHbIN MaTepHall, Ta€T MPaBUIbHOE ONPEIeNICHNE TIOHSTHI;

2) oOHapy>XUBaeT MOHMMAaHHUE MaTepHala, MOKeT 00OCHOBATh CBOM CYXACHHUSI, TPUMEHUTh 3HAHUS
Ha MPaKTHUKE, TPUBECTH HEOOXOAMMBIC MPUMEPHI HE TOJIBKO 0 YICOHHKY, HO U CAMOCTOSITEIILHO
COCTaBJICHHBIE;

3) uznaraet MarepHa Mmocjiae10BaTeIbHO U MPABUIBLHO C TOUYKH 3pEHUS HOPM JIUTEPATYPHOTO S3bIKA.

0,7 6anna, craBUTCA, eCAM OOyYalOUIMICS MaéT OTBET, YAOBICTBOPSIOIMIUNA TEM Ke

TpebOBaHUsAM, 4TO U 17151 Oamia «1», HO gomyckaeT 1-2 ommuOKu, KOTOPBIE caM K€ UCTIPABIISIET, U 1-

2 Henou€Ta B MOCIE0BATEILHOCTH U S3BIKOBOM O(OPMIIEHUH U3JIaraeMoro.

0,5 b6annoe, craButcs, ecinu 00ydaromuics oOHapyKMBaeT 3HAHUE U TOHUMaHHE OCHOBHBIX

MOJIOKEHUN JaHHOW TEMBI, HO:

1) wu3maraet Marepuas HETOIHO U JJOMYCKaeT HETOYHOCTH B ONIPEICIICHUN TIOHATHH;

2) He yMeeT JIOCTaTOYHO MIyOOKO U JI0Ka3aTeIbHO 0OOOCHOBATH CBOM CYXKIEHUS U MPUBECTH CBOU

TIPUMEPHI;
3) w3maraeT MaTepuan HENOCIENOBAaTEIbHO M JIOMYCKAeT OIIMOKU B SI3BIKOBOM O(OpMIICHHH
U3J1araeMoro.
0 o6annoe, craBUTCS, €CIM OOYYAIOIIMICA OOHApY)XKMBAaeT HE3HaHWUE OOJbIIECH YacTh
COOTBETCTBYIOILIETO pa3jelia H3y4aeMoro Marepuana, 10myckaer omuoku B GopMynupoBKe.
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bamer «1», «0,7», «0,5» MOTryT CTaBUTBCSI HE TOJBKO 3a €IMHOBPEMEHHBI OTBET, HO M 3a
paccpeloTOYeHHbIH BO BPEMEHHU, T.€. 32 CyMMY OTBETOB, JaHHBIX CTYJACHTOM Ha MPOTSHKCHUHU
3aHATHSL.
5.1.2. Ouenounvie mamepuanvt 011 CAMOCMOAMENbHOU pAdomsvl 00yuarOWezocs
(munoewie 3a0auu) (konmpoaupyemoie komnemenyuu OIIK-1)
[lepeueHs THUMOBBIX 3a/1a4 JIJISI CAMOCTOSITENILHOW paboOThl CHOPMHUPOBAH B COOTBETCTBUU C
TEMaTHKOI MPaKTUYECKUX 3aHIATUN MO TuciuruimHe «MaTemaTukay.

1) Haiitu npousBenenus marpui; AB u BA (ecnu OHU CyIIECTBYIOT):

na-2 (%)
(3 -2) (3 4) A=l 1|,B=|—1|.

syt U )

2) BeruucnuTh onpeaenuTeNy.

1 2 3 5 -2 0 -1 7 3
A 5 8 9| B) 3 7 8l Ol2 -8 6|
2 4 0 -1 6 - 0o 2 -

3) Pemute cucremy ypaBHeHuidl no ¢opmynam Kpamepa u ¢ momouipio oOpaTHOW MaTpUIbI:
x1—x2 =-1,
2x, +x, =77.

4) Mans! Touku A(1;2;3) u B(3;5;9). Haiitu koopuHaThl BEKTOpa U €T0 JUINHY.

5) JlaHbl BEKTOPBI ;(2;5;7) u b (1;2;4). Haiitu xoopaunatsl X, Y, Z BEKTOPHOTO MPOU3BEICHHUS

axb .

6) Haiitu momans Tpeyronsuuka ¢ Bepmmnaamu A(1;2;0), B(3;2;1), C(-2;1;2).

7) Hanbl Bepmmabl nupamuasl A(S;1;-4), B(1;2;-1), C(3;3;-4), S(2;2;2). HaiiTu amuHy BBICOTHI,
OIYIICHHOM U3 BeplinHbl S Ha rpanb ABC.

8) HaiiTu ypaBHEHHE IUIOCKOCTH, MPOXOAIIEH yepe3 ToukKy M1(2;2;1) u mapasuieIbHONW BEKTOpaM

a=(3:2:5), b=(1:-1:0).

9) HaiiTu ypaBHEHHE IIJIOCKOCTH, NIPOXOIALICH Yepe3 TOUKY M(1;

L)y MEPIEHANKYJIAPHON K

KOKIOH U3 IIOCKOCTE! 3x-2y+3z+5=0; —5x+4y—z+1=0.

Mo(1;1;1) 2x+2y—z+3=0.

10) HaiiTu paccTossHME OT TOUKH 0 INIOCKOCTH

11) Haittu paccrostHue MEXIY napajuleIbHbBIMU [IJIOCKOCTSIMU
2x+2y—z+3=0, 2x+2y—z-3=0.
12) Haiitu cymmy umcen z;=2+i u z2=3 - 2i.
13)[IpeacTaBuTh B TpUroHOMETpUUECKOU hopme uncio z=2+2i.
14) BeITOJITHUTE JEHCTBUS:
a) (2+i3)(3-i2).  b)(a+ib)(a-ib). c)(3-i2)*. d) (1+i)’.
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15) Beraucnuthb IIpeaeIbl:

x> +6x+8
_

1. lim

=2 x +8

lim

x—5

X< —

X —

25

5

I 2x3 +x2 =5
im

oo x 4 x=2
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Y —J1= —J1— 52 arctg(2x —1)
2. limMEx=VI=x Il lim 3

2
x>0 3x x—0 X x—— 4x

. ( 2x + 3\"“
lim|

3. x”wk2x+1)

16) 3amana ¢ynkuus y=f(x). Haiftu Touku pa3psiBa QyHKIHA, €cT OHH CylecTBytoT. CuenaTth

YEPTEXK.
2, x<-2 [x+4, x<-1;
| |,
f) =1 4-x*, -2<x<2 F) =% +2, ~1<x<1;
|||x—2, x> 2. L|2X, x>1.

17) Tlonp3ysch OCHOBHBIMU MpaBWIIaMu TU(GEpeHIIMPOBAHNUS, HAUTH f'(x), ecH

2
2 x _1 2

f(x)=3+x +2sinx+igx-Inx; flx)= s flx)=xsinx; f(x)=xarctgx-3n(1+x );

X

7
y=(x3+1)lnx; X=t=sint,y= ) x> —y+arctgy=0; y=x*;
cost

y=¢€*cosx; x=3t—t3,y=_2; X +y =3axy=0; y:(tgx)xz;

t

1 :
y:(xz—l)arcsinx; X=2-1y="3 2 15’ “Inx=0; y = (arctgx)" ;

t+3
t2
y:x4arccosx; x=Int,y= ) ; X +2¥-3siny=0; y:(ctgx)";
cos
X . 3 2 . ) 2 . . X
y=4"arcctgx, x=t"+8t,y=—-, 22 +5xy" = _=0; y:(smx) .
cost Jx

18). Haittu muddepenuman pyHKuum

y(x) =+/1-5x ,tme x=sin’t; z=arcsinu,rae u=cos2t;

Ji

z(v)=arctgv,Tae V= —:> y(x) =2, TOe x=2t>-3t+1; y(z)=¢€",THE z= lz_ln

tgt
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yIV) | ecim

19). Hatitu
y=(x*+x+1)sinx; y=(x*—-x)e*; y=x*sin2x;
2 o

y=@ —x+DInx;y=_—.
X

20). Beraucnuth npesen, ucrosb3ys npasmwio Jlonuras
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K .(11\;

. 3 lim™ -
lim x*-1; lim(cos 2x) Jz : _
|
x—1 x—0 x—0 LX e’ —1)
( 1 \x [ 1 1 \
lim |[In | ;lim]| - |

x>+ x) xo1tlnx x-1)
L dy d’y
21). Haiith — ¥ —— ny1s 3a0aHHBIX QYHKIMIA:
dx  dié

a) y=Insin(2x+5);
0) x=cos(;), y=t-sint;

22). Haiitu HanOouibliiee 1 HaMMEHbIIee 3HAaUeHUs HYHKIIUN f(x)=xg -12x+7; [0;3].

23). HaiiTu 5KcTpeMyM QyHKIMH Z=X°+xy+y?-2x-3Y.

24). Haiiti nHTCIrpaIbL:
o K e “dx gl dx
. N
| x -\/;dx _[ J X X
7x + 1 X d
. 6x2)i P Idx I G * jc0s4x- cos7xdx
dx 2% +1 dx

I4cosx—3sinx—8 J‘x(x—])(xz+3)
cos’ X g, In(1-x) dex

j sin’x J 5 I X

IxX—2 dx

5X —3x+2 j—mjdx dx

Ssinx— 10cosx

(x —2)dx 1 dx I(xz +2ox+1 )dx
I 2 J‘sinx-x2 X
In(10—x) '[ dx x5+x4—8dx
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10

dx

I x —4x
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dx

| (x—2)dx pe—— I(Sinx+cos4x)dx
X —-8x—9 j
In(1+x
iy, e
7 X X >
A
56" dx J‘ IxX+3

—— T
T Tix—1) " IJ+(§/§,JC
%
J‘ dx I xdx
CcoSsX — 25inx (x—1)(x*+4)

I sin’x - cos’ xdx

3 lj Y X
I (Vx+3x )dx 4 arcszznx dx | sindx- sin5xdx
X dx Ix—1 dx
[ \/; j 6 ' 2
— o dx 4+ X —x+1
' \/; X X X
dx ,[ (x — 1)dx
I cosx+ sinx—5 (x+1)(x*—4)

25). BeruucnuTs miomniais miockoi Gpurypsl, orpaHi4eHHON JTMHUSMHU:
2 2 _ 2 2 _ _ _ .
a) x“+y° =2y, x*+y =4y, y=x, y=—X;
T

6) r = argQ, OS(DSZ;

B) y=1-¢", y=1-¢%, x=0;

2 T
r)r =2cosp, 0s@< Z;

ny=x, y=—x, —y>+2x* =1;

_ 3
Jx—acos t, OStS”

.
—

e)
1y = asin’ t,
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x) x> +y? =8a?, x* -3y

) x=a(t* - 2p),
Ly =a(t® -1)(t-3),

2=a%, x>a;

—1<t<3, a>0;
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w) y=sinx, Y =0c0sx, x=0;

[

x= 1t(3—t2),

K) 3 0<r<.3.
|LVZI2»
26). Berauciuth IIUHY 1yTy JTUHUM:
VA VA T
y=In(sinx), —=*=—; r=2(1+sing), —— <@<0;
3 2 2
V3 (x=cos’t, V8
y:]n(cosx)’()ﬁxﬁ—; { 0<r<_.
6 y =sin’f, 2

27). BeI4HCIIHTS IUI0MMAb TOBEPXHOCTH Bpamenus S, manun 1 =d(l—cos@), 0<p <7
(kapauona).

28). Boraucauts 06bEM Tena Bpaienus V, , 00pa3oBaHHOIO JIMHUAMHE

ox?’

y=— yY=—- X:2-

29). Borarcnuts 006EM Tena BpatieHust V,, , 00pa3oBaHHOTO JHHHSIMHA

xy=6, y=1, y=6, x=0.

30). Borauciauts 006EM Tena Bpamenus V, , 00pa3oBaHHOTO JIMHUAMM

ox>

yi=x, x*=y.

31). Berunciiuth HecOOCTBEHHbIE MHTErPAJIbl MJIM YCTAHOBUTDH UX PACXOJAUMOCTH:

3 In(sin x) = x -1
e Sl /A T dx;
et e
! dx w X+1
— dx.
£ xvVx? +1 '1[ Jx
L arcsin x © 3x-1
{ a2 ! 2 157

b dx S



J‘ .

0 xlnx’
* In(x* +1)

[ dxs

1 X

Memoouueckue pekomenoayuu no peuieHuro NPUMepos U 3a0au.

J

__ _dx.
(14 x%)?

I dx
{1—)63'
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[Tpuctynas K pacCMOTPEHHIO IPUMEPOB U CAMOCTOSITEIbHOMY PELICHHIO 33/1a4, HE00X0IUMO
BHUMATEJIBHO IMPOYECTh KOHCIEKT IO COOTBETCTBYOIIEMY Bompocy. OCHOBHas 1ienb pa3zo0parb
METO/Ibl PEIICHHUs TOCTABICHHBIX 3a7ay.

Kpumepuu ¢opmuposanus ouenok no 3a0anuam 0aa CaAMOCHMOAMENbHOU pPadomol
cmyoenma (munoewvie 3a0aqu):

«omauynoy (4 Oamma) - oOyyaromuicss TOKaszajd TIIyOOKMEe 3HAHMA MaTepuaia 110
MOCTaBJIEHHBIM BOIIPOCAaM, TPAMOTHO U JIOTHYHO €ro uzjaraer. CBOOOIHO UCTIOIb3YeT HEOOXOqMMbIE
(GbopMyIIBI IPU PEIICHUH 33134,

«xopouioy (3 Ganna) - oOyyarouuiicss TBepAO 3HAET MaTepuall, TPAaMOTHO €ro M3Jiaraer, HO
JIOITyCKAaeT HETOUYHOCTH B MPOLIECCE PELICHUS 33/1a4;

«yoosnemseopumenvroy (1-2 6amna) - o0yJaronuiicss UMeeT 3HaH!UsI OCHOBHOT'O MaTepHalia 1mo
MIOCTaBJICHHBIM BOIPOCaM, HO HE YCBOWJI €ro JeTalieil, MOMyCKaeT OTJENbHbIE HETOUYHOCTH IPHU
pEIlIeHUH 3a/1aY;

«Heyooenemeopumenvno» (0 6aIoB) — 00yUJarOIIMIC JOMYCKaeT rpyObie OMIMOKU B OTBETE
Ha MOCTaBJICHHbBIE BOMPOCHI U MPHU PEUICHUH 3a/1a4.

5.2. Ouenounvie mamepuanvl 011 pyoeHcHO20 KOHmMpPoOaa. Pybescnvlii KoHmMponb
OCYIIIECTBJIISIETCS 10 O0Jiee WM MEHEE CaMOCTOSATENbHBIM pa3jienaM — y4eOHbIM MOAYJISM Kypca U
IIPOBOAMTCA IO OKOHYAHMM HW3YYEHHs MaTepuajga MOAYJs B 3apaHee YCTaHOBJICHHOE BPEMs.
PyOexxHBIIl KOHTPOJIb MPOBOAUTCS C IETBIO ONPEIEICHUS Ka4eCTBA YCBOCHHS MaTepraia yueOHOTo
MOZyJIA B LIEJIOM. B TeueHune cemecTpa IpOBOAUTCS MpPu mMAKuxX KOHMPOIAbHbIX MEPONPUAMUA NO
2paguxy.

B kauectBe opM pyOeKHOTO KOHTPOJISL MOXKHO HUCIOJIb30BATh TECTUPOBAHUE (ITMCbMEHHOE
WIM KOMIIBIOTEPHOE), MIPOBE/IEHNE KOJUIOKBUYMA MM KOHTPOJIBHBIX paboT. BeinonHseMble paboThI
JIOJDKHBI XpaHUTBCS Ha Kadenpe TeueHUH y4yeOHOTO roja W 1o TpeOOBAHUIO MPEAOCTABIATHCS B
VYrpasnenue KoHTposis KauecTBa. Ha pyOekHbIE KOHTPOJIbHBIE MEPOIPUSTHS PEKOMEHAYETCS
BBIHOCHUTb BECh IPOIPaMMHBIN MaTepual (Bce pa3aesbl) 0 TUCIUIIHHE.

5.2.1. OueHouyHble MaTepUHAIbl AJs NPOBeJeHUS] YCTHOIO KOJJIOKBUYMA (KOHmMponupyembvle
komnemenyuu OIIK-1)
1 cemectp
Pyoesrcuviit konmponp/Nel
1) Marpuusl. Onepanyu HaJl MaTpULIaMU: CJIOXEHHE, BHIUUTAHHE, YMHOXKEHHE, Ha YHUCIIO.
[IpousBenenne maTpui.

2) Omnpenenureny 2-ro ¥ 3-ro NopsaKa, UX CBOMCTBA.

3) Anrebpandeckue AOMOJHEHUS, MUHOPBL. OnpeieTuTeNN N-ro NopsiIKa.

4) HccrnenoBaHue cuCTeM JTUHEHHBIX YPaBHEHUH.

S) Pemienue cucreM TUHEHHBIX YPaBHEHUH C TOMOIIBIO 00OpAaTHOM MaTpPHIIbL.

6) Dopmynsr Kpamepa.

Pyéesrcuviit konmpoapNe2

7). Bextopsl. JIunelinple onepamnuu HaJ HUMH. Pa3inoxeHne BEeKTOPOB.

8). CxansipHO€ MPOM3BEICHUE BEKTOPOB.

9).BexTopHOe npousBeieHNe BEKTOPOB.

10). CmemanHOE MPON3BEICHUE BEKTOPOB.

11). Metoz koopanHAT Ha MIIOCKOCTH. JIMHUM Ha TIOCKOCTH.

12). [Tpsimast Ha TUIOCKOCTH. YTOJ MEXKAY ABYMS MIPSIMBIMH.

13). YcnoBus napanienbHOCTH U NEPIEHANKYIPHOCTH JBYX MPSMBIX, IepeceueHe MPSIMBbIX,
pacCcTOSIHUE OT TOYKH J0 TAHHOW MPSIMOM.

14). KpuBbie BTOpPOro Mopska: OKpyXHOCTb, JUIHIIC, TUIIepOoIIa, mapadona.

Pyoescnoiit konmponoNe3
15). Meton koopauHat B npocTpaHcTBe. [lockocTs B mpocTpaHcTBe. Pasnnynble ypaBHEHUS
IUIOCKOCTH.
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32).

38).

16). Yron mexnay IByMs IUIOCKOCTSMH, YCJIOBHSI MapajijIeIbHOCTH U MEPIEHANKYISIPHOCTH
JBYX INIOCKOCTEH; PACCTOSIHUE OT JaHHOM TOYKHU 1O JaHHOM IUIOCKOCTH.
17). llpsimast B mpocTpancTBe. PaznmuuHble BUBI YpaBHEHHUsI IPSMOM B TPOCTPAHCTBE.
18). VYron mexnay AByMs HpsIMBIMHU; YCJOBHS MapajuIeIbHOCTH W TMEPHEHAUKYISIPHOCTH
IPSIMBIX; YCIOBHE KOMIUIAHAPHOCTHU ABYX MPSMBIX.
19). ITpsimast 1 TIIOCKOCTH B IIpocTpaHcTBe. IloBEpXHOCTH BTOPOTro Mopsiaka.
cemecTp
Pybesrcnwiit konmponpNel
20). Oynkius, cnocoObl 3aaanus Gyrakuuid. OCHOBHBIE XapakTepucTuku GyHkiui. OOpaTHas
u cioxHast pyHkunu. OCHOBHBIE 3JIeMEHTapHbIE (QYHKIUU.
21). YucnoBbele MOCIEIOBATEILHOCTH U MX CBoWcTBa. [Ipenmen (yHKIMKM B TOYKe W Mpeaen
YHCIIOBOM mociieoBareabHOCTU. OCHOBHBIE TEOPEMBI O IIPEIeax.
22). bBeckoHeuHOo Maible W OCCKOHEUHO OOJbImHMe (YHKIMH W WX cBoilicTBa. CpaBHEHHE
0ECKOHEYHO MabIX (0ECKOHEUHO OOJNBIINX) (PYHKIIHIA.
23).HempepsiBHOCTH (yHKIINH B TOUKE U HAa OTPE3KE, TOUKU pa3pbiBa (PYHKIIHH.
24). CpoiicTBa (hyHKIIUH, HETIPEPHIBHBIX Ha OTPE3KE.
25). OmnpeneneHue NPOU3BOAHOM, €€ MEXAHUYECKUN M reoMeTpuuecKuil cMmbicia. CKOpOCTb
MIPOTEKAHUS MTPOLIECCOB.
26). [IpaBuna quddepeHnmrpoBanusi, TAOINIIA TPOU3BOIHBIX.
27). [IpousBoaHas CIOKHON M 0OpaTHON (HYHKIIUU.
28). ludbdepennman GpyHKIINKM U €r0 MPUMEHEHHUE B IPUOIMKEHHBIX BBIYUCIICHHSIX.
29). ITpousBoanbie U U hepeHITUANBI BBICIIUX TOPSIKOB.
30). UccnenoBanue GyHKIUNA C TOMOIIBIO POU3BO/IHBIX.
31). MonotonHOCTh QyHKIIMKM. Hanbosnbiiee 1 HauMeHblee 3Ha4eHUs1 QYHKIUU. DKCTPEMYM
(GyHKIMU.
Pybesrcnutit kKonmpooNo2
[ToHsATHE HEOTIpeIeIEHHOT0 UHTErpaa, ero CBOUCTBA; TaOJUIa OCHOBHBIX HHTETPAJIOB.
33). OcHOBHBIE METO/1bI HHTETPUPOBAHUSL.
34).  UHurerpupoBaHue palMOHATIBHBIX GyHKUMHA,  HUppalMOHAIBHBIX GbyHKIMH,
TPUTOHOMETPUUYECKUX (PYHKIUH.
35). OmpeneneHHbli MHTErpaj Kak Ipeaen HUHTerpaibHoi cymMMmbl. @opmyna HbroToHa-
JleitbHuIA.
36). I'eomerpuueckuil M MeXaHMYECKUI CMBICI OIpeneieHHoro uHTerpana. CpoiicTBa
OTIpeIeIEeHHOT0 HHTErpaa.
37). Bpruncienue mioniaay IIOCKON (QUIyphl, BBIUUCICHUE JUIMHBI JIyTH IUIOCKOM KpHBOM,
BBIYUCIICHHUE TUIOIIAH
MOBEPXHOCTH TeJla BpallleHUs! 1 00beMa Tella BpalleHuUs.
MexaHnuyeckre NpUIoKEeHHs OIPEeIEHHOT0 UHTerpaa.
39). [TonsiTne GyHKIIUM HECKOIBKHUX TIEPEMEHHBIX.
40). IIpenen pyHKIMN ABYX NEPEMEHHBIX, HEIPEPHIBHOCTh (DYHKIIMU JABYX EPEMEHHBIX U €€
CBOIICTBA.
41). YacTHble IpOU3BOIHBIE IEPBOTO MOPSJIKA, UX TE€OMETPUUYECKOE TOJIKOBAHUE.
42). YacTHbIE MPOU3BO/IHBIE BBICIITUX TIOPSIIKOB.
43). [Tpou3BoHAas 110 HATIPABJICHUIO, TPATUEHT CKAISPHOTO MOJIS M €r0 CBOMCTBA.
44). OxctpeMyM (QYHKIMHM ABYX IEPEMEHHBIX, HEOOXOIUMBIE M JOCTATOYHBIE YCIOBHS
CYIIIECTBOBaHUSA HKCTPEMyMa.
Pyoerxcnutit konmpono/Ne3
45). YpaBHeHUs ¢ pa3AeIIONIMMUCS TIEPEMEHHBIMH.
46). JIuneitHbie ypaBHEHUS TIEPBOTO MOPSIIKA.
47). JIuneitasie nuddepeHnnaibHble YpaBHEHUS BBICIINX MTOPSIKOB.
48). CTpykTypa pelieHus THHeWHbIX AU PEpEeHIINATbHBIX YPaBHEHUM.
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49). UnterpupoBanue JUHEHHBIX aUPQPEpEeHIIUATBHBIX  OJHOPOAHBIX  ypaBHEHUH C
NOCTOSIHHBIMU K03 punimenramu.
50). HWurerpupoBaHue JMHEWHBIX HEOJHOPOIHBIX AUDQepeHlInanbHbIX YpaBHEHUH ¢
NOCTOSIHHBIMU K03 punimentamu.
51). Cucremsl quddepeHnanbHbIX ypaBHEHUH. IHTerpupoBaHue HOPMAJIBHBIX CUCTEM.
52).Yucnossle psiapl. OCHOBHBIE OHATUS, PSJI TEOMETPUUECKOH IIPOrPECCUH, TAPMOHMYECKUI PsiI.
53).HeoOxonumoe ycoBre cxoauMocTd psijia. JlocTaTouHbIe MPH3HAKY CXOMMOCTH 3HAKOIOCTOSIHHBIX
PSLIIOB.
54). 3HakorepeMeHHbIC PsiIbl, 3HaKouepeayromecs psaabl. [Ipusnak JleiOnuma. AGcomoTHas 1
YCIIOBHAs CXOUMOCTb.
55). OyHKIMOHATBHBIC PSIIBL.
56).CrerneHHBIE PSIBI M KX CXOIUMOCTB. Paznoskenre pyHKIiA B CTEIIEHHbIE PSI/IbL.
57).Psnbt @ypoe. Paznoxkenue B psin Oypee.
cemecTp
Pybescnviit konmponpNel
58). OmpeneneHrie KOMIUIEKCHBIX YUCEIN U ONEPALIMU HAJl HUMH.
59). 'eomeTpuueckoe n300pakKeHNUE KOMIUIEKCHBIX YHCEI.
60). Moaynb KOMIIJIEKCHOTO YKCIA.
61). ApryMeHT KOMIJIEKCHOT'O YHUCJIa.
62). ®opmyna Myagpa.
63). Kopens n-0it CTeneHH 13 KOMILIEKCHOTO YHCIIa.
64). [Tonarue GyHKIIMH KOMILIEKCHOTO MTEPEMEHHOTO.
65). [Ipenen GpyHKIIMHN KOMITJIEKCHOTO MTEPEMEHHOTO.
66). HenpepbIBHOCTH (YHKIIMHM KOMIUIEKCHOTO TIEPEMEHHOTO.
67). ITponsBoHas QyHKIIMHM KOMIIJIEKCHOT'O IEPEMEHHOTO.
68). Cucrema Komu-Pumana.
69). Ananutndeckue GyHKIIUNA KOMITJIEKCHOTO TTEPEMEHHOTO.
70). UnTerpan o GyHKIUN KOMITJIEKCHOTO IEPEMEHHOTO.
71). UnTerpanbHas TeopeMa U UHTerpaibHas popmyna Komm.

Pybestcnotit kKonmpooNo2

72). MHOXecTBa U onepariy Hajl HUMHU.
73). Merpuueckue npoctpancTsa. [Ipumepsl.
74). HepaBenctaa 'enbaepa 1 MUHKOBCKOTO.
75). llpuHIMN CKUMAOIIMXCS 0TOOPAKEHUH U ero MPUMEHEHHE.
76). JIuneitHble ¥ €BKJIN0BBI IPOCTPAHCTBA.
77). Hopmupoanue npoctpanctsa. [Ipoctpanctsa banoxosa.
78). Knaccuueckoe u reoMeTpHyYecKoe OIpeIesIeH s BEPOSTHOCTH.
79). Teopema cll0)KE€HUS BEPOSATHOCTEM.
80). Teopema yMHOXKEHUS BEPOSITHOCTEH.
81). YcnoBHas BeposTHOCTD. [101HAst BEpOATHOCTb.
82). BepositHocTh rumnoTe3. @opmyna baiieca.
83). ®opmyna bepuysmm.
84). JlokanbHas Teopema Jlamaca.
85). UnrerpanbHas Teopema Jlamnaca.

Pybesrcnviit konmpoap/Ne3
86). /luckpeTHble ciyyaliHble BETUYUHBI.
87). MaTemaTndeckoe 0OXuJaHue TUCKPETHBIX CIIYYaiHBIX BEJTHYHH.
88). lucnepcus u cpeHee KBaApaTUUECKOE OTKIIOHEHUE TUCKPETHBIX CIIYYailHBIX BEIHYHMH.
89). HenpepriBHBIE CiTy4ailHbIe BETUYUHEI.
90). buHoMuanbHOE pacupeeIcHue.
91). Pactipenenenue I[lyaccona.
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92). 'eomeTpuvecKoe pacnpe/ieieHue.
93). 'unepreoMeTpuueCcKOE pacrpeieieHue.
5.2.2. OueHoyHble MaTepHadbl /I KOHTPOJIbHOH PpadoTbl (KOHTPOJMpYeMble
xkomnerennun OIIK-1):
TunoBble BApMAHTHI KOHTPOJIBLHBIX PadoT:
Bapuanm 1.

1. Jlanbl Bektopsl d u b, yron Mexmy KOTOpLIMH 120-. Onpenenuts momyns BexTopa
ol [

c=2a-1,5b, ecn =3, =17.

2 .OnpenenuTs yrojl Mexay BEKTOpaMu a=—i+ ; - ]; — l_ _ 2; + 2];_

3. Jlokazatb, 4TO (LT— E)X (Zl + 5)= 2axb.

4.BerauciuTh 00bEM MUPAMUJIBI C BEPIIMHAMU O(O;O;O); A(5;2;1); B(3;0;7); C (1 ;2;4).

Bapuanm 2.

(x+y+z=3
1) Pemuts cuctemy ypaBHeHUH {x—y+z=5
Tx +y—z=7
a) metooM Kpamepa; 0) cpencTBaMu MaTpUYHOTO UCUHUCIICHHUS.

(1.2) (2 5)

2) Haiitu npousBenenue matpuny A -B, u B-A, eciu A= | -1 4 | B=| |.

LO 2J 9 1)

Bapuanm 3.
2

1) Beraucauts lim(1+ x)* .
x—0

2) BolurcnuTh HeonpeieIeHHbIN HHTEerpa ICOS 6xdx .
4 dx

3) HaiiTu 3HaueHue onpeneaeHHoro HHTerpana I
0

1+4x

4) Haiitn nomaas GUrypel, OrpaHUIEHHON JTUHUAME y = X%, y=2—x>.

Bapuanm 4.
Pemmnts nuddepennmanbHble ypaBHEHUS:

1.x(1+y2)+y(1+x2)jX:O.2. v =2y—x.
X

3.y —%zxA. Vi =2y +y=e*

5.9/ +3y =0.6.5y =1

Bapuanm 5.
1. Haiitu cymmy 2714522 ,ecma z1 =5+4i, 22 =1+1i.
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2. HaliTi npou3BEA€HUE YUCEII Z, - Z,, €CIIH Z, =1+ 21, 7, =1—2i.

3. Onpesienuts feficTBuTenbHyto vacts uncna (1+i)/(1-1i) .
4. BerauciuTh 3HaueHne Beipaxenus ( 2- 2i ) %/ i%.

5. Pernnts ypasuenne x° —4x +5=0

Bapuanm 6.
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1. U3 20 cbepbankoB 10 pacronoxxeHbl 3a yeptoi ropomaa. [ns oOcrnenoBaHust CiydailHbIM
o0Opa3om orobpaHo 5 coepbankoB. KakoBa BEpOSTHOCTH TOTO, UTO CPEAN OTOOPAHHBIX OKAKETCS
B uepTe ropoja: a) 3 coepbanka; 0) XoTs ObI OJUH.

2. CryneHT pa3bICKMBaeT HY)XHYIO eMy Gopmyny B 3* cipaBouHuKax. BeposTHOCTH TOTO, 4TO
opMyna comep;KuTCs B HEPBOM, BTOPOM M TpeTheM crpaBounukax coors. = 0,6; 0,7; 0,8.
Haiitu BepossTHOCTH TOTO, 4TO (hOpMyJIa CONEPKUTCS HE MEHEE, YeM B JIBYX CIPaBOYHUKAX.

3. Ilo pe3ynbpTaTtaM nMpoBEpKU KOHTPOJIBHBIX pabOT 0Ka3aJloCh, YTO B MIEPBOU IPYIIE MOTYUHIN
MOJIOKUTENBHYIO OLIeHKY 20 ctynenToB u3 30, a BTopoi 15 u3 25. HaliTu BEpOsSITHOCTH TOTO, UTO
HayZa4yy BeIOpaHHas paboTa, MMEIoIIas MOJ0KHUTEIbHYIO OLIEHKY, HAallMCaHa CTY/IEHTOM IMepBOM
TPYHIIBL

4, B npsAMOyrosbHUK € BepUIMHAMH A(—I;O); B(—I;S), C(2;5), D(Z;O) OpomieHa
touka. KakoBa BEpOSATHOCTh TOIrO, YTO €€ KOOPJIUHATHI (x, y) OyIyT yIOBIETBOPSTH

nepasencteam X° +1< y < x+3.

5. B nomemenun 4 namnsl. BeposTHOCTh pa®oThl B TeueHHe roga ais kaxjaou yammsl 0,8.
HaiiTu BeposTHOCTH TOr0, YTO K KOHIY I'OJ1a TOPAT 3 JIaMIIb.
Bapuanm 7.
1.  Ilyctb BEpOATHOCTH TOTO, YTO MOKYIATEII0 HeoOxoauma o0yBb 41-ro pasmepa, paBHa 0,2.
Haiitu BeposiTHOCTH TOro, uto M3 750 mokymareneit He 6onee 120 morpedyercs o0yBb 3TOTO
pa3mepa.

2. Ha 20 mpubopoB umeercss B cpeaHeM 6 HeTouHbIX. COCTAaBUTH 3aKOH pacmpeiesieHus
JUCKPETHOM Ciy4aifHoi BeanuuHbl X — 9MCIIa TOYHBIX IPUOOPOB TPEX Haydady OTOOPaHHBIX.

Onpez[eJme MaTCMaTUYCCKOC OKUAAHUC U TUCTICPCUTO 3TOM cnyqaﬁHoﬁ BCIIMYMHBI.
3. CnyqaﬁHa;I BCJIMYNHA UMECT IUIOTHOCTH paClIpCACIICHUA BUa

f(X):JA(x _1)29 pu 1<x<5

| 0O, opu x<1lwm x> 3.

Haiitu: 1) napamerp 4, 2) pyHkuMio pactpeaeneHus 3Toi ciydaiiHoi BEIUUNHBI; 3) BEPOATHOCTD
TOT'0, YTO B YETBHIPEX HE3aBUCHMBIX HCIBITAHUAX OHA ABaXK]bl IPUMET 3HAUYEHUE, 3aKIIOUYECHHOE B
unrtepsaie (3,4).

4. BeposTHOCTb NOSABICHHS COOBITHS B KXKJIOM U3 HE3aBUCUMBIX MCIIbITaHuM paBHa 0,7. Haiitu
YHCII0 UCTIBITAaHUM 71, IPH KOTOPOM HauBEpOsATHeMHIIee YHCII0 NOABICHHUH cOOBITHS paBHO 20.

Bapuanm 8.
1. B cpemnem 10% paGoTOCTIOCOOHOTO HACENEHHS HEKOTOPOTO pernoHa — 0e3padoTHBIE.

O1neHuTs ¢ MoMoIIbI0 HepaBeHCTBAa YeObleBa BEPOSTHOCTh TOTO, YTO YPOBEHb 0e3pabOoTHIIbI
cpenu obcnenoBaHHbIX 10000 paboTOCTIOCOOHBIX XUTENEH Topoia OyaeT B ipeaenax ot 9 mo 11%
(BKJITFOUHUTETIHHO).

2. Cnyqaﬁ%aﬂ Begwmﬂa X B wuHTepBane (2,4) 3amaHa IUIOTHOCTBIO pacHpeAeeHHs

f (x) =—" x>+ x—6, BHe 3T0ro HHTEpBAIA f (x) =0.Haitru M (x) u D(x).

4 2

3. 3azaHa IUNIOTHOCTb pacHpeesIeHus f(x) CIIy4allHOM BEJIMYUHBI X, BOSMOXKHbIC 3HAYCHUs

KOTOpPOHM 3aKJIIOYEHbl B MHTEpBaje —00,00. HalTh IUIOTHOCTh pachpeneneHus & (y), eciii

Y=arctgX .
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4.

[Tpu n3ydeHnn GU3NKO-MaTEMaTHUECKUX CBOMCTB KOX HCIIBITAHO /1 00Opa3LOB U MOTYYEHBI

ClIeAYIOIIME 3HA4YEHUs Ipeaenaa TOYHOCTH X H]\lM TpeOyercst onpenenuts: 1) BeIOOpOUHOE

cpenHee X 2) «MCIPaBIEHHOE» CTAHIAPTHOE OTKIOHEHHE (x); 3) ko3 unment Bapuaru
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V' usyuaemoro npmsmaka; 4) mosaras, 4TO M3MEHYMBOCTh BEIMYMHBI X ONMCHIBAETCA
HOpPMAaJIbHBIM 3aKOHOM HAWTH JOBEPUTEIbHBIM UHTEPBAN AJI CPEAHETO 3HAYEHUSI (I 3TOM KOXKHU

Ha YPOBHE 33JJaHHOM HAJEKHOCTU V.
15,7, 20,5; 21,2; 18,4; 19,3, 17,8; 16,7; 18,8; 16,2; 22,0

n=10, y =0,95.

Kpumepuu gpopmuposanusn oyenok no KOHmpoibHbvim moukam (KOHmpoJibHvle padonivl)

5 6amioB - CTaBUTCS 3a PaOOTY, BHIMOJHEHHYIO IMOJHOCTHIO 0€3 OMMOOK U HEI0YETOB;
oOyJaronuiicsi JEMOHCTPUPYET 3HAHHUE NMPAKTUYECKOr0 MaTepualia Mo TeMe MpakTu4eckoil paboThl,
pemero 100% 3anau;

4 6anna - craBUTCS 3a pabOTY, BRIINOJIHEHHYIO MTOJIHOCTHIO, HO TMPY HAJIMYUU B HEW He Ooiee
OHOW HerpyOoi ommOKM M OFHOTO HenoueTa, He Oonee Tpex HemoueToB. OOydwaromuiics
JEMOHCTPHUPYET 3HAHHE MPAKTUYECKOr0 MaTepuaja Mo TeMe MpaKTUYecKol paboThl, AOmmycKas
HE3HAYUTENbHBIE HETOYHOCTHU IIPH PEIICHUH 3a/1a4, perneHo 70% 3amay;

3 Oamia — craBuTca 3a paboTy, ecnu OakanaBp NMPaBUIBLHO BBHIMOJIHHI HE MeHee 2/3 Bcei
paboTHI WM TONYCTHII HEe O0Jiee OHOM rpy0oil OIMOKY 1 IBYX HEIOUETOB, HE OoJiee OJTHOW TPyOOH
OJIHOW HerpyOoil omubOku, He Oosee Tpex HEerpyObIX OIIMOOK, 0AHOM Herpy6oi. O0yuaromuiics
3aTPYAHSIETCS C IPABUIILHOM OIIEHKOM MPEeI0KEHHOM 3a/1auu, petieHo 55% 3amaq

2 u MeHee 0aJlIoB — CTaBUTCS 32 pabOTYy, €CIIU YHCIIO OIIUOOK U HEA0YETOB MPEBBICUIIO HOPMY
JUTSL OLICHKH 3 WITH TIPABHJIBHO BBITIOIHEHO MeHee 2/3 Beeid paboThl, pemeno menee 50 % 3anad.

Buowt owuoox:

— Ipyovie omuoku

1. He3Hanue omnpeneieHuii OCHOBHBIX MOHSATUM, 3aKOHOB, MPAaBUJI, OCHOBHBIX IOJIOXKCHHIMA

TEOPHH MAaTEeMaTHIECKOTO aHAIIN3A.

2. HeymeHue BbIAEIUTD NPABUIbHBIN X0 PEILIEHHS 3a/1a4H.

3. HesHanue mpHeMOB pelIeHHs MaTeMaTHYeCKHWX 3ajad, OINMOKH, ITOKa3bIBAIOIINE
HEMpaBWIbHOE IMOHMMAaHUE YCIOBUS KOHTPOJBbHOM paboThl WM HEMpPaBUIIBHOE
MCTOJIKOBAaHUE PEIICHHUS.

Hezpyowvie owiuoku

HeroyHocTH B IpUMEHEHUH CTaHIAPTHOTO X0/Ia PEIICHNS TOCTABJICHHOM 3a1a4u.

HeparmonanbHblii BEIOOp X0/1a pelIeHHs.

— Heoouemui

1. Apudmernueckue OmMOKM B BBIYUCIEHHSX, €CIM 3TH OUIMOKU Irpy0O HE MCKaXKaroT
peaTbHOCTH TOYYEHHOTO Pe3ysbTaTa.

2. OtnenbHbIE MOTPEIIHOCTH B HAIIMCAHUM PEIICHHUS.

3. HeOpexHoe BBINMOIHEHUE 3a1aHUSI.

N =

5.2.3. Oyenounvie mamepuanvi: Tunosvie mecmogvle 3a0anus no OUCUUNIUHE
«Mamemamuka» (konmponupyemoie komnemenyuu OINIK-1):

ITonHbIi [epeuYeHb TECTOBBIX 3alaHui [pEACTABICH B 20UC -
http://open.kbsu.ru/moodle/course/view.php?1d=3782

Tecm — cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJAIOIIAs ABTOMATU3UPOBATH
MIPOLIEIYPY U3MEPEHHUSI YPOBHS 3HAHUM M YMEHHUU CTY/ACHTA.

1. MaTpuua cucreMsl ajiredpanyecKux ypaBHeHHIl, JONOJHEHHAs] CTOJI0LOM U3 CBOOOIHBIX

4J1eHOB, Ha3bIBaeTcsl ###

+: pacMpeHHON
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a b , nazpiBaercs #HHt

a —
2. qI/ICJIO, onpeaeasaseMoe paBeHCTBOM =ab

+: OIpeCaACIIMTECIIEM BTOPOI'O IMOPAAKA

3. KBagpaTtHasi MaTpuI1Ia, ONIpee/INTe] b KOTOPOii paBeH HYJII0, Ha3bIBaeTcs #HH

(—19 3 2\

4. CyMMa 3JIeMEeHTOB, PacIo0/I0KeHHBIX HA IJIABHOM AHATOHAJMM MaTpuubl | 5 10 —1|

+: BBIPOXKIEHHOMN

|\ 7 8 9)|
paBHa #iHt
+:0
(3—/1 1
5. Marpuma A= | BBIPO:KIEHHAasI, ec/id A paBHO #i#H#
-3 3
+:4
(3 -4 5 (1 =2 3)
6. Cymmoii maTpun u | | siBaseres MaTpuua
6 -7 8 -4 5 -6)
_.(1‘8 6 8) (4 -6 8) (4 -6 2\ (4 —6 8)
' 2 Il 22" 2 2" T 2
\ )\ )\ )\ y
(0 -1 (-3 -3)
7. Ecoim A= |, B = |,T0 3HayeHMe BbIpaxeHuss A — B paBHO
2 -4 \-5 -5

)

(-3 2) (3 2 (3 2) (3 2)
-:|_3 1|-:|_7 1|-:|7 _1|+:|7 1|
\ )\ )\ ) U )
(2 3 1)

8. IlpousBegeHueM MaTPHUIbI
\6 4 3)

HA YMCI0 k =3 ABJsIETCS MAaTpULA

(6 6 3\| (6 9 3y_ (6 9 3_(9 6 3)

- +: : )

9 8 6) 18 12 9) \12 18 9) k18 12 9)
(6 2 —1)

9. TpaHCIIOHHPOBAHHOI AJIsi MATPHILBI | | sBasierest maTpuua
\3 4 0)

(34 0) (46 0y [2 4 (6 3
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':|62_|':|

=3 6|+ 2 4

L 1) 2 3 -1 L_l OJ L_l OJ

10. Onpenenurennb

+:1

12 6‘

PaBeH HYJIIO IPH 3HAYEHUH (¢ PaBHOM #HH
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) > 2]
11. Illpoun3BeneHue MaTpUIIbI A= L4 5 Ha matpuny B = 0 -1 PaBHO

(3 12) (3 7) (12 3\| (-3 -5)
-:|_5 3|-:|8 9|-:|_3 -5 +:|12 3|

. ) U )\ ) )

12. ITpousBoanas pyHkuuu y=4"+In2x paBHa

- 471 +i -: 4x‘1+l +: 4x1n4+l -: 4xln4+i
2x X X 2x

X

13. IIpousBoaHas pyHKUUU Y = .e PaBHa
sin x

¢“ (sinx+cosx) e (sinx—cosx) e (sinx—cosx) e (sinx—cosx)
e +- .

. . 2 : : 2 : .
sin 2x Ccos™ x sm” x sin x

14. Yroa, o6pa3oBannblii KacaTelbHOil K rpadpuky pynkumm y=x>-x B Touke x,=1 ¢

MOJIOKUTEJIbHBIM HanpaBJjieHueM ocu Ox , B rpajycax paBeH
- 30+:45-:60-:120

15. Touxoii makcnvyma pynkumn f (x)=2x +3x* —12x+5 sBasieTcst TOuka x paBHas

+:-2-01-:2-:-1

16. Toukoii Munumyma pyHkuuu f (x) =2x> —6x> —18x+ 7 siBJAsieTCA TOYKA x pPaBHAas

=3+ 3101

17. ®ynxuus [ (x)=2x" +3x* —12x+5 Bo3pacTaer HA IPOMEKYTKe

- (—2;1) +: (—oo;—2;)u(1;oo) - (—oo;l) - (—2; oo)

18. ®ynkuus f (x) =2x +3x% —12x+5 yGbIBaeT HA MPOMEKYTKe

+: (=25 1) = (=005 =2) =2 (1;0) -: (05 10)

19. 3aKkoH ABH/KeHHs] MaTepPHAILHOI Toukn umeer Bux x(1)=1—sint, rge x(r) - koopaunara

/4
TOYKH B MOMEHT BpeMeHH 7. Toraa ckopocTb TOYKM IIpH =~ paBHa

42



=2+ 1-:3-:14

1

20. IlepBoodpasnoii (Qynkuuu | (x)z—xz, rpagpuk KOTOPOil NMPOXOAMT 4Yepe3 TOYKY

M (1 ;O) SIBJISIETCS

V4 T V4
SarcigX + _ 4 ArcigX = . qretg x + g T ATCIgX +

4 4 2

43



21.

IlepBooGpa3Hoii pyHKIHM

M (0;1) SIBJISIETCSI

22,

23.

24.

25.

26.

27.

28.

29.

X +sin2x - x—cos2x+1 +: x —0,5sin2x + 1 -: x2 —sin2x

HuTerpai ISX dx pasen
—X X
T 4C 5 InS4+c t——+c 55 4o
In5 In5
Hurerpan _[ e dx pasen
1 -3x 1 —3x
e e 3y o et e Fc
3 3
Hurerpain _[ e“** sin xdx pasen
. COSX . sinx cos x sin x

-.e +cC-e +c +.—e +c -i—e +cC

T

4
OnpenejeHHbIH HHTErPAJl .[sin4xdx paBeH

0

-2 +:0,5-:-0,5-:0
T
Z dx
Onpeie/eHHbI HHTErpaJ I —
2 sin” x
4

paBeH

+:1-:0,5-:2 =2

Cymma 271+52 ,ecom z1=5+4i, z, =1+i paBHa

- 15-13i +:15+13i -: 13+157 -: 13-15i

Pasnocrb 27, —5z,,ecam z, =5+4i, z, =1+i paBHa
+:5+3i -1 5-3i-: 3-5i -: 3+5i

IIpoussenenue z,-z,,ecam z1=1+i, z22=1—i paBHO

=242 =20 - =20

f (x)=2sin2x, rpaguK KOTOpPOil NMPOXOAUT Yepe3 TOYKY
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30. YactHoe or geaenus < M3 <2 PH 21=3+3i, 22 =3-3i paBHo
- =i - 6490 +10 -1 2-3i

31. Muumas 4acTh 4ucjiIa (1+ i)/(l—i) paBHa

== 20 -0 =20
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32. JleiicTBUTEbHASI YaCcTh YHCJIA (1+ i)/(l—i) paBHa

= 24+0--2-1
33. 3nauenue Buipaskenus ( 2+ 2i ) %/ i’ pasno:

-:81-:-8 +:-81 - 2+81

34. KopasiMu ypaBHeHus1 x2 = 2x + 5=0 sBasorcs uncia #HH

+0 1426 1-2i +: 1-205 1+ 20

35. Cnyuaitnsie coObiTus. YacTora codbiTus. Kitaccuueckoe onpeneneHue BeposSTHOCTH.
Ecnu cobbiTre 00513aTeNIbHO POU30HUIET B JAHHOM OIIBITE, TO OHO Ha3bIBACTCH:
[ snemenTapusiv [ coBmecTHBIM [ paBHOBO3MOKHBIM V] TOCTOBEPHBIM

36. Ciyuaiinbsle coObiTus. Yactora coobiTHs. Knaccudyeckoe onpezaeneHue BepOSITHOCTH.
B pykonucu 210 crpanun. BeposTHOCTh TOro, 4TO HayrajJ OTKpbITasi CTpaHULA Oy/IeT UMETh
IIOPSIAKOBBIM HOMEp KpaTHBIM 7, paBHa:

1

o_golgyglpgl
3 21 7 14

37. Cratuctiuueckoe pacrpeieleHre BHIOOPKU. DOMnupuueckas QyHKIUS pacipeaeacHusl.
COBOKYIMHOCTh OOBEKTOB, U3 KOTOPO IPOU3BOJUTCS BEIOOPKA, HA3BIBAETCS ... COBOKYITHOCTHIO
IIpasunvHvle sapuanmul omeema: T€HEPAIbHOM;

38. Cratuctuueckoe pacrpeieieHre BHIOOpKU. OMnupuyeckas QyHKIUS pacipeieaeHusl.
Bei0opka, npu KOTOpoit 0TOOpaHHBIN 0OBEKT Mepel 0TOOPOM CIIEIYIOLIEr0 He BO3BpAIlaeTCs B
reHepaJIbHYI0 COBOKYITHOCTb, Ha3bIBAETCS

[J mosTopHroii M 6ecrioBropHoit [ npecraBurensroi [ penpeseHTaTuBHOM

39. CraTtuctueckoe pacnpeeseHne BEIOOpKH. DMIuprueckast QyHKIUU pacipeeeHUs.

1o BEIOOpKE MOCTpOEHA TaOIUIA CTATUCTHYECKOTO pacipeaesieHus BhIoopku. OnpenenuTe, Kakas
13 TaOJIUI] BO3ZMOXKHA!

O
X 1 0 1 2
Dj 0,1 0,2 0,4 0,4
O
Xj -1 0 1 2
Dj 0,1 0,3 0,3 0,4
]
X 1 0 1 2
Dj 0,1 0,2 0,3 0,4
O
Xj -1 0 1 2
pi 0,1 0,2 0,3 0,2

40. Cratuctrueckoe pacnpeaeseHue BBIOOpKU. OMIuprudeckas GyHKINUN pacripeesICHuUs.
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B Tabnuiie cTaTHCTHYECKOro pacipeesieHus], IOCTPOSHHOT0 Ha BRIOOPKE, Ha OJTHO YHCJIO TIoTajia
KJISIKCa. DTO YHUCIIO:

\ Xj \ 10 \ 20 \ 30 \ 40

| Di | 0,1 | 0,2 | x | 0,5

M x=0,2 [ x=0,4 [ x=0,3 [J x=0,5
41 . CtatucTUYeCcKOE pacIpeie]ICHIe BEIOOPKU. DMIUpuIecKasi QyHKIUN pacipe/IeIICHHUS.
Hana Be16opka: 0, 5, 2, 8, 2, 6, 1, 5. BapuannoHHBI# psij1 7151 9TOH BEIOOPKH M €T0 pa3Max
I (S13% {01117 (R

[10,1,2,5,6,8; pasmax BeIOOpKH 8

[18,6,5,5,2,2, 1, 0; pazmax BeIOOpKH 8

M 0,1,2,2,5,5,6,8; pasmax BEIOOpKH 8

10,1,2,2,5,5, 6, 8; pazmax BbiOOpKHU 9
42 . Toueunsle ouieHKU. CpeTHUE BETUUMHBL.

3 reHepanLHoﬁ COBOKYITHOCTH HU3BJICHCHA B]':»I60pK8. H COCTaBJICHA Ta6nnua OMIIUPUYICCKOT'O
pacipeCaciICHUA:

X 1 3 6 26

m; 8 40 10 2

ToueyHas OLICHKA F€HEPAIBHON CPEIHEN COCTABUT
0340502
43. CnoxxeHue 1 yMHOXXEHHUE BEPOSTHOCTEH.
BepositHocTh coObiTust A paBHa P(A)=0,3; BepostHocTh B paBHa P(B)=0,2.13BecTHO, yTO COOBITUS
A u B nHezaBucumel. Torga BeposiTHOCT ipoussenieHust P(A*B) paBna
10,25 100,23 10,32 M 0,06
44. ®opmyna noaHo# BepositHocTu. Dopmyra baiieca.
Amnpuopnsie BepostHocty P(Hi) [=1,2,.....,n - 3T0 BeposiTHOCTH:
U] rpymnmsl coObITHIA
L] u3BecTHBIE MOCIIE peaTn3ain
M rumores
L] He3aBUCHMBIX COOBITHI
45. dopmyna nonHoi BepositHocTH. Dopmyna baiieca.

VYcnoBHYIO BEPOSITHOCTD COOBITHS B TIpH yclioBuM, 4TO MPOU30ILIO COOBITHE A MOKHO BBIYMCIIUTH
o ¢opmyne: P(B/A) =

P(A) P(AB)
[ O1-PA)M ——0O1-PB

PBY (A) PB) B)

46. Oynkuus pacnipeaenenus. [[10THOCTE pactipeneneHusl.

IInoTHOCTB pacnpeneneHuss HENPEPbIBHOM CIIy4aiiHOW BEJIMYUHBI SABJISETCS:
M meorpunarensHoii [13nakonepemennoi [luenonoxurensaoi [lorpanuueHHoN equHUIIEH

47. MartemMaTn4yeckoe 0’KMJIaHUE U TUCIIEPCUs CITy4ailiHON BEJIMYNHBI.
MaremaTrnyeckoe 0K1IaHHE HEMPEPHIBHOM CIIy4alHOW BEJIMYUHBI- 3TO

O }xZ fWdx @ [ xf @)dx O fxf(x)dx O jw X2 £ (O)dx

48 . ®opmyna bepnymau. bunomunansHoe pacnpenenenue. Pacnpenenenue Ilyaccona.
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MaremaTtuueckoe OXHNJAHHUE U JUCIIEPCUA CJ'Iy‘l&fIHOfI BCJIMYHHEI.

Curyuaiinas BennunHa X noJuuHeHa 3akoHy Ilyaccona ¢ mapaMeTpoM COOTBETCTBEHHO A=3, TOraa
€e MaTeMaTU4eCKOoe 0XKUJaHUE PABHO

1
DO,3D3OD§M3
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Kpumepuu ¢popmuposanus oyenok no mecmoswvim 3a0aHuam:

5 Oayuta — mosry4aroT oOydaromuecs ¢ MPaBUIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
Bonpocsl. Beimmonaneno 90-100 % npennokeHHBIX TECTOBBIX BOIIPOCOB;

4 Gannma — moxydaroT oOydarouuecsi ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — 70 —89 % ot ob1miero oobemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

3 Oauta — mosy4aroT OOydaromuecs ¢ MPaBWIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 50 —69% ot o01iero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

2-1 Oamn — moxy4aroT o0yYaroUuecsl MPaBUIIBHBIM KOJIWYECTBOM OTBETOB HAa TECTOBBIC
Bonpocsl — 30-49 % ot 0011ero o0beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

1 Gamn — momydaroT oOydaromuecss MPaBWJIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
BOMPOCHl — MeHee 29% ot o011ero 00beMa 3aJaHHbIX TECTOBBIX BOIIPOCOB.

5.3. Ouenounvie mamepuanvt 013 NPOMENHCYMOUHOU AMMECMAUUU

Lenvio npomedxxcymounvix ammecmayuii 1O JTUCHUIUIMHE SBISETCS OIEHKAa KadecTBa
OCBOCHUS JUCIHUILTUHBI 00 yJIarOIIUMUCS.

[IpomexxyTouHass arrecTanusi MpeAHAa3HaueHa Ui OOBEKTUBHOTO TMOATBEPIKICHUS H
OIICHUBAHMSI JIOCTHUTHYTHIX PE3yJbTAaTOB OOYYCHHS IOCIC 3aBEPIICHUS HW3YyYCHUS JIWCIHUILTAHBI.
OcymecTBisiercs B KoHIe 1,2,3 ceMecTpoB U mpeAcTaBisieT co00i UTOTOBYIO OLIEHKY 3HaHHM MO
nucuurimHe «MaremaTtrkay B BUjie TpoBeaeHus 3a4eToB (1,2 cemecTphl) u 9k3aMeHa (3 cemecTp).

Bonpocwt, evinocumvie Hna 3auem
(konmpoaupyemoie komnemenyuu OIIK-1)
(1 cemecmp)

1. BekTopbl B IJIOCKOCTH ¥ IPOCTPAHCTBE.

2. Apudmernueckre BEKTOpbI IpocTpaHcTBa R

3. CkaispHOE IIPOU3BEIEHUE BEKTOPOB.

4. JluHelHO 3aBHCHUMBIE U JIMHEWHO HE3aBUCHUMbIE BEKTOPBI.

5. OpToroHajabHbIE BEKTOPBHI.

6. basuc npocrpancrtsa R".

7. OCHOBHBIE CBEJICHUS O MAaTPULIAX.

8 Omnepauuu HaJ MaTpULlaMu (CI0KEHHE, BBIMUTAHUE, YMHOKEHHUE).
9. Bo3BeneHue B creneHb MaTpullbl. TpaHCIOHMPOBAaHUE MATPULIBL.
10. Onpenenutenu. OcCHOBHas TeopeMa 00 OMPEISITUTENAX.

11. CpolicTBa onpeaenuTeNen.

12. O6patHast MmaTpHLa.

13. Anroput™m BBIYHCIIEHUS O0PATHOM MaTPUIIbL.

14. Panr mMaTpHIIbIL.

15. Cucrembl TMHEHHBIX aIreOpandyecKux ypaBHEHUH.

16. Metoxa 0OpaTHOI MaTpHIIBL.

17. TlpaBuno Kpamepa.

18 Meron I'aycca.

19. OnHOpOAHBIE CUCTEMBI TMHEWHBIX YPABHEHUH.

20. PaccrosiHue Mexay 1ByMs Toukamu. [lnomanes TpeyroabHUKa.

21. JleneHue oTpe3ka B JaHHOM OTHOILIEHHH.

22. IlonapHbIE KOOPAUHATBHI.

23. YpaBHeHHE NPSAMOHA C YIIIOBBIM KO3(PPUITHEHTOM.

24, YpaBHEHUE NPsIMOM, MPOXOJANIEN Yepe3 TaHHYIO TOUKY B 3aJJaHHOM
HaIlpaBJICHUU. Y paBHEHUE IPSAMOU, IPOXOALICH Yepe3 ABE JaHHBIC TOUKHU.

25. Yros Mexay NpsAMbIMH. Y CJIOBUS NApAJIIEIIbBHOCTH U MEPIICHIUKYIIPHOCTH
HPSIMBIX.

26, OOuee ypaBHEHHE IPSIMOi. YpaBHEHHE IPSIMOI B OTpe3Kax Ha OCSX.

27. HopwmanibHO€ ypaBHEHUE MPsAMOM. PaccTosiHUE OT TOUKHU IO MPSIMOM.

28 OKpy>KHOCTb.

29. Dnnunc.
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30.
3L
32
3.

—_—

3.

37.
38

30.

41.

43.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
61.
62.
63.

65

66.
67.
68.

69

NN R LN

['umepbomna.

JIMpEeKTPUCHI 3JUTUTICA U TUTIEPOOJIBL.

[Tapabona.

OO1ee ypaBHEHUE INIOCKOCTH.

Yroa Mexay AByMsl INIOCKOCTAMU. Y CIIOBUS IApAJUIEIbHOCTU U IEPIEHANKYISIPHOCTH
IJIOCKOCTEM.

HopmanbsHoe ypaBHEHUE MIIOCKOCTU. PacCTOsIHUE OT TOYKHU A0 IIOCKOCTH.
O6miee ypaBHeHue npsamoil. KaHoHndeckue ypaBHEHHsI IPSMO.
[TapameTpuyeckre ypaBHEHHUS PSIMOIA.

VYron Mexxy NpsIMBIMU B IIPOCTPAHCTBE. Y CIIOBUSI IApaLIEIbHOCTH U
NEPIEHIUKYJISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

PaccTossHME OT TOYKH 10 IPSAMOM B IPOCTPAHCTBE. Y CIIOBUS NAapAJUICIBHOCTH U
NEPIEeHIUKYJISIPHOCTU MPSIMON U TUIOCKOCTH.

VYron Mexny NpsiMOH U IJIOCKOCTBIO.

Yucnosas mociae10BaTeaIbHOCTb.

CX0IMMOCTb YHCIIOBBIX IIOCIIEA0BATEIIEHOCTEN.

Cx01MMOCTb MOCIIE10BAaTEILHOCTEN B TpocTpaHcTBE R”.

OTKpBITBIE ¥ 3aMKHYTbIE MHOKECTBA B R". IIpenenbHble TOUKM MHOYKECTBA.
Yucno e.

[TonsiTre pyHKUIMY.

[Ipenen GpyHKIMU B TOUKE.

OnHOCTOpPOHHUE IIPENEIIBI.

Teopema o mpenenax QyHKIIHIA.

IlepBbIil 3aMedaTenbHbIN IPEIE.

Bropoii 3aMeuaTenbHbIi Ipeael.

beckoHeuHo Mable U 6€CKOHEUHO O0NIbIINE (PYHKIUH.

CpaBHeHuE 6ECKOHEYHO MaJIbIX U 0ECKOHEYHO OONBIINX (PYHKIUH.
HenpeprIBHOCTD (PyHKIIMY B TOUKE.

HenpepbIBHOCTH 371€MEHTAPHBIX (QYHKIHH.

Knaccugukarus Touek pa3pbeiBa QyHKIHH.

Teopema 00 ycTONYMBOCTH 3HAaKa HEMPEPHIBHON (PYHKIINH.

IlepBas Teopema bonbrano-Komm.

Bropas reopema bonprano-Komm.

. Orpann4eHHOCTh HeNpephIBHBIX (QYyHKIMN Ha oTpe3ke. [lepBas Teopema
Beliepmrpacca.

Teopema 0 1OCTHKEHUN (PYHKIMEH CBOUX TOYHBIX TPAHEH.

PaBHOMepHas HenpepbIBHOCTH. [loHsATHE 00paTHON (HyHKIMU.
IIpousBoaHas. ['eomeTpruecKkril © MEXaHUYECKUN CMBICIL.

. Huddepenunpyemocts GyHKIHH.

Bonpocut, évinocumole na 3auem
(konmpoaupyemoie komnemenyuu OIIK-1)
(2 cemecmp)

[TpaBuiio quddepeHMpOBaHMS CyMMbI, IPOU3BEIEHHS, YACTHOTO.
Juddepennman GpyHKINU.

HuddepennmpoBanne oOpaTHOM U CIOXKHOUN (DYHKITHH.
[Tpou3BoIHBIE STIEMEHTAPHBIX (PYHKITHIA.

Jlorapugmuueckasi IpOU3BOTHAS.

[TponsBoaHas m-ro nopsaka. ®opmyna JlelOHua.

Teopema Depma.

Teopema Posust.
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9.  Teopema Jlarpanxa.

10.  ITpaBuiio JlonuTans.

11. JlokanbHBIN 3KcTpeMyM. HeoOXxoaumbIe ¥ JOCTaTOYHBIC YCIOBUS (TEOPEMBI).

12. BeIMyKIJIOCTh U TOYKH Tieperuda rpaduka GyHKIUU (TEOPEMBI).

13. YacTHbie TPOU3BOAHBIE.

14. TuddepennupyemMocTs PyHKIUH ABYX MIEPEMEHHBIX, HEOOXOAUMBIE yclIoBUs (Teopema 1,2).
15. docrarounsie ycnoBus nuddepeHunpyeMocT! (yHKIUH ABYX IIEPEMEHHBIX (Teopema).
16. Inddepennnan GyHKIUHM IBYX IEPEMEHHBIX U €70 T€OMETPUUSCKHUI CMBICIL.

17. TIpon3BoaHas O HaIlpaBJIEHUIO. [ pagueHT.

18. DxcrpemyM hyHKIMHU IBYX TepeMeHHBIX. Heo0xoaumoe ycinoBue skcTpeMmyMa (Teopema).
19.  Jocrarounble yCIOBHs 3KCTpeMyMa (GyHKIHUU IBYX EPEMEHHBIX (Teopema).

20.  Ycnosuslii 5kcTpeMyM. Meton MmHOkuTeNel Jlarpanxa.

21. .Meroa HaMMEHBIIIUX KBAIPATOB.

22.  TlepBooOpa3Has, HeONpeAeICHHbI HHTETPAJI.

23.  CpoiicTBa HEOMPEIEICHHOTO UHTErpaa.

24.  HMHTerpupoBaHHE METOJOM 3aMEHBI IEPEMEHHBIX.

25. Meroa UHTETpUPOBAHUS 110 YACTSM.

26. OnipenesieHHbINA HHTErpall.

27. UnterpupoBanue HenpepblBHBIX QyHKIniA. Teopema.

28. OCHOBHBIE CBOMCTBA ONPEIEICHHOr0 UHTETpaa.

29. Teopema o cpeiHEM.

30. MuTerpan ¢ nepeMeHHbIM BEpXHUM TpenenoM. Teopema.

31. ®opmyna Herotona-JleiiOnuma.

32. Tlnomans KpUBOJIMHEHHOM Tpanenuu.

33. Ilnouianp KpUBOJIMHEHHOTO CeKTOpa. JJIMHa Tyru MII0CKOM KPUBOM.

34. O6bem Tena BpallleHusI.

35. Ilnomiaab NOBEPXHOCTH BPAIICHHUS.

36. JIBOIHBIE MHTETPAJIbI, CBOMCTBA.

37. CBeneHue IBOIHOTO MHTErpajia K IOBTOPHOMY.

38. HecoOcTBeHHbBIE MHTETPaJIbl ¢ 0ECKOHEUHBIMHU MpEIeaMi HHTETPUPOBAHMSL.

39. HecoOcTBeHHbIE HHTETPaJIbl OT HEOTPAHUUEHHBIX (PYHKINH.

40. ®opMyna npsIMOYTOJIbHUKOB U TPaNeIuil.

41. ®opmyna CumncoHa.

42. TuddepeHumanbHble ypaBHEHUS C pa3AesIIOIIUMUCS IEPEMEHHBIMHU.

43. OnHOpOAHBIE YpPAaBHEHUS IIEPBOTO MOPSIIKA.

44. JIuneliHple ypaBHEHMsI IEPBOTO MOPSAIKA.

45. JIunelinple ypaBHEHUS NIEPBOTO Nopsaka. Merox Bapuaiuy.

46. YpasHenus beprymm.

47. YpaBHeHus B OJHBIX TuddepeHianax.

48. YpaBHenue Jlarpanxa.

49. luddepeHnnaibHbie YpaBHEHUS BBICIINX MTOPSIKOB.

50. UurterpupoBanue auddepeHnnanbHbIX YpaBHEHUH BBICIIUX MOPSIKOB ITyTEM MOHMKEHUS
nopsiika.

51. Jluneitnble ogHOpOAHBIE NUDepeHInalIbHbIe YPaBHEHNUS BTOPOTO MOPSIKA.

52. JluneiiHble HeOIHOPOIHBIE AU epeHIInanbHbIe ypaBHEHUSI BTOPOTO MOPSIKA.

53. Jluneitnble onHOpOIHBIE MU DhepeHIInaIbHbIe YPAaBHEHHUS C TOCTOSTHHBIMU
koa(urmenTamMu (KOPHHU NEHCTBUTEIIBHBIC PA3IUNYHbIC, KOPHU PABHBIE).

54. JluneitHble oqHOPOAHBIE MU depeHInaTbHbIE YPaBHEHUS C TIOCTOSIHHBIMH

K03 unreHTaMu (KOPHU KOMIICKCHBIE).

55. JIunelinple HeogHOpoAHbIE J[Y BTOpOro mopsiika co CHEHHaIbHOM IMPAaBOM YacCThIO.

Bonpocw, 6blHOCUMDIC HA IK3AMEH
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(konmpoaupyemovie komnemenyuu OIIK-1)
(3 cemecmp)
. Onpenenenye KOMIUIEKCHBIX YUCEI U ONIEPALIUY HaJl HUMM.
. l'eomeTpuueckoe n300pakeHne KOMIUIEKCHBIX YHCEL.
. Mozynb KOMIJIEKCHOTO YUCIIa.
. ApryMeHT KOMILJIEKCHOTO YHCJIa.
. ®opmyna Myaspa.
. KopeHs n-oli cTeneHnn u3 KOMIUIEKCHOTO YHCa.
. ITonATHE QYHKIIMM KOMIIJIEKCHOTO IEPEMEHHOTO.
. [Ipenen pyHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO.
9. HenpepbIBHOCTH (DyHKIIMH KOMITJIEKCHOT'O IEPEMEHHOTO.
10. ITIpousBoaHas GyHKINN KOMIUIEKCHOTO MEPEMEHHOTO.
11. Cucrema Komu-Pumana.
12. Ananutudeckue pyHKIMY KOMIUIEKCHOTO IIEPEMEHHOT0.
13. MHTerpan ot pyHKIIH KOMIUIEKCHOTO TIEPEMEHHOTO.
14. UnTerpanbHas TeopeMa 1 uHTerpaibHas ¢popmyna Komm.
15. MHoXecTBa U onepanuy HaJl HUMU.
16. Metpuueckue npoctpancTsa. [Ipumepsr.
17. HepaBencrsa ['enbaepa 1 MUHKOBCKOTO.
18. TIpuHIHUIT CKUMAIOIIUXCSL OTOOPAKEHHI M €r0 IPHUMEHEHHE.
19. JIuHeiHbIE U €BKJIMI0BBI TPOCTPAHCTBA.
20. Hopmuposanue npoctpanctsa. [Ipoctpancrtsa banoxosa.
21. Knaccuueckoe 1 reOMeTpU4ecKoe ONpeaesIeHUsI BEPOSITHOCTH.
22. Teopema cl0XKEHHUS BEPOSITHOCTEN.
23. Teopema yMHOXEHHUS BEPOSITHOCTEN.
24. YcnoBHas BeposATHOCTD. [1os1HAs BEpOSITHOCTD.
25. BeposatHocts runores. Popmyna baiieca.
26. ®opmyna beprymm.
27. JlokanpHas Teopema Jlamnaca.
28. UnTerpanbHas Teopema Jlamnaca.
29. JIucKpeTHBIE CITy4aliHbIE BETUYUHBIL.
30. MareMaTn4eckoe OKUAaHUE JUCKPETHBIX CIIy4alHbIX BETUYMH.
31. lucniepcust u cpeqHee KBaApaTHUEeCKOe OTKIIOHEHNE JUCKPETHBIX CIIy4alHbIX BEJIMYUH.
32. HenpepbIBHBIE CiTy4YaiiHbIE BEIMYHUHBI.
33. buHoMHaNBbHOE pacIpeesieHHeE.
34. Pacnpenenenue [lyaccona.
35. I'eoMeTpryecKkoe pacrpeaesieHue.
36. I'unepreomeTpuuecKkoe pacnpeacicHue.

B sKx3ameHannoHHble OUIETHI BKIIOUEHBI JBa TEOPETUYECKUX BOIIPOCa M O/IHA 3aj1aya.

Kpumepuu gpopmuposanun oyenok no npomedrcymouHoun ammecmayuu:

«omauuno» (30 6aU10B) — MOTy4arOT 00yYaroImuecs, KOTOpble CBOOOIHO OPUEHTHPYIOTCS B
MaTepuaie M OTBe4aroT 0e3 3arpyaHeHuid. OOydJaronuiicss crmocoOEH K BBIMOTHEHUIO CIIOKHBIX
3aJJaHMii, IOCTaHOBKE IeJIel U BBIOOpE MyTel uX peanuzanuu. PaboTa BbIMOTHEHA MOJIHOCTHIO 6€3
ommoOok, pemero 100% 3amay;

«xopowoy (24 OGamna) — mnoiyyaroT OOyd4aroIiyecsi, KOTOpble OTHOCUTENIBHO IIOJHO
OpUEHTHUPYIOTCS B MaTepuajie, OTBE4aroT O0e3 3aTpylHEHUM, JONMYyCKAaloT HE3HAYUTEIbHOE
KOJMYECTBO oOmuOoK. OOydarommiics CHocOOCH K BBIMOJTHEHHUIO CIOXHBIX 3anaHuii. Paborta
BBITIOJIHEHA TOJTHOCTHIO, HO UMEIOTCA He 0oJiee OAHOM HEerpy0oil OMMOKM U OJHOTO HEIO0YeTa, HE
Oosee Tpex HeZmO4eTOB. JlOMyCKalOTCsl He3HAUUTENbHbIE HETOUHOCTH IIPH PEIICHUH 3a]1a4, PeIeHO
70% 3anau;

«yooenemeopumenvno» (18 6anoB) — moay4yaroT oOydaromuecs, y KOTOPbIX HEJOCTATOYHO
BBICOK YPOBEHb BJIaJICHUsI MaTepHaaoM. B mporecce oTBeTa Ha HK3aMeHe JOMYCKaroTCs OIIUOKY U

0O JAN N K~ WK —

52



3aTPYIHEHHUS MPU U3JI0KEHUH MaTtepraia. OOyJaroniuiics mpaBIbHO BBITIOJHUI HE MeHee 2/3 Bcei
paboThI WK AOMTYCTUI HE O0JIee OTHOM rpy0oii OMMOKY U ABYX HEIOUETOB, HE O0Jiee 0THOM TpyOoit
1 OJIHOM HerpyOoi ommOku, He 0oyiee TpeX HerpyObIX OmMOOK, OJHON Herpyoon. OOyJarommiics
3aTpyHSAETCS C MPAaBUIbHOM OLIEHKOM MPEeAIOKEHHOM 3a1auu, 1aeT HEMOJIHbINA OTBET, pemeHo 55%
3ajady;

«Heyooenemeopumenvnoy (14 0annoB) — Moiy4ar0T 00ydaroIIUecs, KOTOPhIE TOMYCKaloT
3HaYuTeNbHbIe OIMOKU. OOyJaromuics UMEeT JIHILb HAYaJIbHYIO CTENICHb OPUEHTAIMH B MaTepuase.
B pabote uncino ommoboK 1 HET0UETOB MPEBHICUIO HOPMY ISl OLIEHKH 3 MJIH MPABUIBHO BBIITOJTHEHO
MeHee 2/3 Bceil paboTbl. OOyuaronuiicss JaeT HEBEPHYIO OLEHKY CUTyaluu, pemeno meHee 50%
3azad.

Kpumepuu oyenku.

YpoBeHb 3HaHUH OTIpeIeNIACTCS OLICHKaMu «OMAUYHOY, «xopouioy,
«y00671€MEOPUMEILHOY, (3AUMEHO», (HEYOOBIECMEOPUMENLHOY, «HE 3AUMEHON.

1. OueHka «omauyHno» - CTYICHT MOKa3bIBACT MOJHbBIE U [NIyOOKHE 3HAHUSA MPOrPaMMHOTO
Marepuaia, JOTMYHO W apryMEHTHPOBAaHO OTBEYaeT Ha TIIOCTABIEHHBIH BOIPOC, a TaKXKe
JOTIOTHUTEIbHBIE BOMPOCHI, TOKA3bIBAET BHICOKHI YPOBEHb TEOPETHUECKUX 3HAHUM.

2. OneHKa «xopouto» - CTYJICHT TOKa3bIBaeT IIyOOKME 3HAHUS MPOTPAMMHOTI0 MaTepHaia,
rPaMOTHO €r0 U3JIaraeT, IOCTATOYHO MOJIHO OTBEYAET Ha OCTABICHHBIN BOMPOC U JIOMIOJIHUTEIbHBIC
BOTIPOCHI, yMeJ0 (OPMYIHPYET BBIBOABI. B Toke BpeMs mpu OTBETE JOIMYCKAeT HECYIIECTBEHHBIC
MOTPEIIHOCTH.

3. OueHka «ydoenemeopumenbHo» - CTyJIEHT TOKa3bIBaE€T JOCTATOYHbIC, HO HE TITyOOKHe
3HaHUA NMPOTPAMMHOI0 MaTepuasa; Ipyu OTBETE HE JAOMYCKAaeT IrpyObIX OMMUOOK WIM MPOTUBOPEUHH,
OJTHaKO B (hOpMyITUPOBAaHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHAJIH30M, apryMEeHTaIlUeH
U BbIBOJIaMU. J1J1s IOTy4eHHUsl IPaBUIIBHOTO OTBETa TPEOyeTCs YTOUHSIOUINE BOIPOCHI.

Jis mostyueHusl 3adera, KOTOPBIM 3aKaHYMBAETCs H3Y4YE€HUE IUCIHMIIMHBI B CEMECTpe,
CTYAEHTY He00X0JMMO UMeTh He MeHee 61 Gayuta. Eciin mo uroram TekyIiero v pyoeskHOro KOHTPOJIs
YCIIEBAEMOCTH CTYACHT HaOpas yucio 0auioB B mpeaenax oT 36 1o 61, To oH AOMycKaeTcs K caye
3aueta. [lo uToram 3auera OH MOXET MOBBICUTH CyMMY 0aJu1oB 70 61 (He 6osee), HEOOXOUMBIX ISt
MIOJTyYCHUS 3a4eTa.

OreHKa «3aumeno» - ypoBeHb 3HAHUHN CTYJIEHTa COOTBETCTBYET TPEOOBAHUSIM:

— CTYJEHT CBOOOJHO OPUEHTHPYIOTCS B MaTepHalie U oTBedaeT Oe3 3arpyaHeHuit. OOyuaromuiics
CHIOCOOEH K BBITIOJTHEHHUIO CIIOXKHBIX 33/1aHUH, TIOCTAHOBKE IIeJIel M BBIOOpE MyTeH MX pean3aiii.
Pabora BeImoHEeHA MOMHOCTHIO 6e3 ommoboK, permeno 100% 3aaay;

— OTHOCHTEJBHO TIOJHO OPUEHTHPYETCs B MaTepuaye, oTBedaeT 0Oe3 3aTpyaHEHHM, JOIyCKaeT

HE3HAYUTENIbHOE KOJIMYEeCTBO OHO0K. OOyuaronuiics cnocodeH K BHITOTHEHUIO CIIOXKHBIX 3aaHUH.
Pabora BbIMIOJIHEHA MOJHOCTHIO, HO HMEIOTCA HE Oosiee OJHOW HerpyOoil OmMOKH U OJHOTO
HesoueTa, He Oojiee Tpex HeaouyeToB. JlOMyCKaroTCsl HE3HAUMTENIbHbIE HETOYHOCTH MPHU PELICHUN
3anmay, pemeno 70% 3anayq;
— B mpomecce orBera momyckaroTcs OMIMOKKM M 3aTPyIHEHHs MNpPU H3IOXKEHUHM Marepuana.
OO6yyaronuiicsi MpaBUIIbLHO BBIMOJIHUI HE MeHee 2/3 Bcell paboThl WM JOMYCTUI He OoJiee OJHOM
rpy0Ooit omuOKY U IBYX HEJOUETOB, HE OoJiee OJIHOM TpyOoii 1 0 HON HerpyOoil omnOKu, He Oosee
TpeX HerpyObIX ommuOOK, 0JHOM HerpyOoi. OOydaromuiics 3aTpyIHsAETCS ¢ MPaBUIbHON OLIEHKON
MpeAJIOKEHHOM 3a71aun, JaeT HEMOJIHBIN OTBET, perieHo 55% 3anay;

OneHKH «He 3aumeHno» - CTYJCHT IOKa3blBA€T HEIOCTATOYHBIE 3HAHMSA IMPOrPAMMHOIO
MaTepHuaia, He CIIOCOOCH apryMEHTHPOBAaHHO M IOCJIEIOBATENBHO €ro M3jararh, JOIYCKAaeTCs
rpyOble OIIMOKY B OTBETaX, HEMPABUIBLHO OTBEYAET HA MOCTABJICHHBIN BOMPOC WK 3aTPYAHSAETCS C
OTBETOM.

6. MeToauveckne MaTepuaJibl, ONpeaesoiue Npoueaypbl OleHUBAHUS 3HAHMI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH
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MakcumanbHas cymma (100 6amioB), Habupaemas CTyICHTOM 1O AUCITUTUIMHE BKITIOYACT JIBE
COCTaBJISIOLIHE:

— nepeas cocmaenAowas — OLEHKAa pPEryJlsIpHOCTH, CBOEBPEMEHHOCTHM M KauecTBa
BBITIOJIHEHUS CTYACHTOM Y4eOHOM paOOTHI 110 U3YYEHHUIO TUCIUILUIMHBI B TEYCHUE NTEPHOIa H3yUCHHUS
JUCIUTIIMHBI (CEMECTpa, WM HECKOJIBKUX ceMecTpoB) (cymMma — He Oosiee 70 GamtoB). bamiwl,
XapaKTEpU3YIOIIME YCIIEBAEMOCTh CTYACHTA MO JWUCHUILIMHE, HaOMPAIOTCS MM B TEUEHHE BCETO
nepuoaa o0y4eHus 3a U3y4eHHe OTAEIbHBIX TEM U BBITIOJHEHHE OTAEIbHBIX BUAOB paldoT.

— @mopas cocmagnAlowas — OUEHKa 3HAHUM CTYJIEHTa 10 pe3yibTaTaM IpPOMEKYTOUHOU
arrectanuu (He 6osee 30 —6amioB).

Kpurepriem oneHku ypoBHS C(HOPMUPOBAHHOCTH KOMIETEHIIMH B paMmkax ydueOHOI
TUCHUILIMHBL «Marematuka» B 1, 3 cemecTpax sBisieTcs S9K3aMeH.

OO0muii Oamn TEeKymero W pPyOEKHOTO KOHTPOJS CKIIAIBIBACTCS W3  CIEAYIOUINX
COCTaBISIONIUX MpHiIokeHue 2. B TeueHue ydeOHOro mporecca CTyIEHT 00s3aH OTYUTATHCS IO
TEOPETUYECKOMY MATEpHATy U MPAKTUICCKUM 3aHITHUSM: ONPOCHI, MHIUBUIYaTbHBIC 33/ IaHUSI.

Llenvio npomesccymounvix ammecmayuil 10 JUCIUILIMHE SIBJISETCS OLIEHKA KauyecTBa
OCBOCHHS JUCIUTUIMHBI 00y4JarOMIUMUCS.

Kpumepuu ouenku kauecmea 0c80eHus OUCUUNIUHbL

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpeTUUECKOE COACPKAHUE KypCa OCBOCHO
MIOJIHOCTBIO, 0€3 MPOo0esIoB, HEOOXOAUMBIE IPAKTUYECKUE HABBIKK PAOOThI C OCBOEHHBIM
MaTepuaioM chopMUpOBaHbl. Bee nmpeaycMoTpeHHbIe TPOrpaMMoil 00ydeHus yueOHbIe 3aJaHUs
BBINOJIHEHBI, KAYECTBO MX BBIIOJHEHHSI OIICHEHO YHCIOM 0aiioB, OJU3KUM K MakcUMaibHOMY. Ha
9K3aMeHEe CTYJEHT JJEMOHCTPHUPYET IITyOOKHe 3HaHUS IIPEyCMOTPEHHOT0 MPOrpaMMOi MaTepHaia,
yYMEET YeTKO, JJAKOHUYHO U JIOTUYECKH MOCIIeIOBATEIHHO OTBEYATh HAa IOCTABICHHBIE BOITPOCHI.

Ouyenka «xopowoy» —om 81 00 90 6annoe — TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO,
HE0OXO0IUMbIE TPAKTUUECKHUE HABBIKU pabOThl CPOPMHUPOBAHBI, BHITIOJHEHHbIE YUEOHbIE 3a/1aHUS
coJiepKaT He3HauuTenbHble OMOKU. Ha sx3aMeHe CTyAeHT AeMOHCTPUPYET TBEPA0E 3HAHUS
OCHOBHOTO (ITPOrPaMMHOT0) MaTepHaia, yMeeT YeTKO, TPAMOTHO, 0€3 CyIIeCTBEHHBIX HETOYHOCTEH
0TBEYaTh Ha MOCTABJICHHbIE BOIPOCHI.

Ouyenka «yooenemeopumenbho» —om 61 0o 80 6annoe — TeopeTUIECKOE COICPIKAHNE Kypca
OCBOCHO HE MOJHOCTHIO, HEOOXOIUMBIE NMPAKTHUYECKHE HaBBIKU PaOOThl CHOPMHUPOBAHBI YACTUYHO,
BBITTOJIHEHHBIE YUEOHbIE 3a/IaHMsI CoJlepKaT IrpyObie ommoOKky. Ha sk3aMeHe CTyIeHT IEMOHCTPUPYET
3HAaHUE TOJBKO OCHOBHOI'O MaTepuaia, OTBETHI COJIEp’KaT HETOUYHOCTH, CJIab0 apryMEeHTHPOBAHBI,
HapylIeHa MOCIeA0BATEIbHOCTD U3JIOKEHUS MaTepuaia

Ouyenka «neyooenemeopumenvnoy — om 36 00 60 06annoé — TEOPETUUECKOE COAEPKAHUE
Kypca He OCBOEHO, HeOOXOAMMBIE TIPAaKTUIECKHE HAaBBIKK Pa0OTHI HE COPMHUPOBAHEI, BHITTOJHEHHBIE
yueOHbIe 3allaHHsl COJAep)KaT TpyOble OMIMOKHM, JOMOJHUTENbHAs CaMOCTOsITeNbHas paboTa Haj
MaTepHajioM Kypca He TIPHUBEIET K CYIIECTBEHHOMY ITOBBIIICHUIO Ka4eCTBA BBITOIHEHHS YIEOHBIX
3agaHuii. Ha sk3aMeHe CTyJeHT NeMOHCTPUpPYET HE3HAaHUE 3HAUYUTENHbHOW YacTH MPOTrPaMMHOTO
Marepualia, CYIIECTBCHHbIC OIMOKM B OTBETaX Ha BOMPOCH, HEYMEHHE OPHEHTHPOBATHCS B
MartepHase, He3HaHHE OCHOBHBIX MOHATUHN TUCIMITIIMHBI.

Jlnis monmydeHus 3aueTa, KOTOPbIM 3aKaHYMBAETCsl M3ydeHUE NUCIHUILIMHBI B cemectpe (2, 4

CeMecTp), CTYICHTY He00X0MMO UMeTh He MeHee 61 6aruta. Eciu mo utoram TekyIero u pyoexxHoro
KOHTPOJISI yCIIEBAEMOCTH CTYIEHT HaOpall yucio 0amioB B mpenenax ot 36 1o 61, To oH gomyckaeTcst
K caade 3adeta. [lo uWToram 3adera OH MOXET TOBBICUTH CymMMmy OamoB 1o 61 (He Oomee),
HEOOXOIUMBIX IS IOJTyYEHHUS 3a4eTa.

OneHka «3aumeno» - ypoBeHb 3HAaHUN CTYJIEHTa COOTBETCTBYET TPEOOBAHUSIM:
— CTYIIEHT CBOOOJHO OPHEHTUPYIOTCS B MaTepHayie U oTBevaeT 0e3 3arpyaHeHuil. OOydaromunics
CHOCOOEH K BBITIOJHEHHUIO CJIOXHBIX 33/1aHU, TTOCTAHOBKE LIeJIel U BHIOOPE MyTeH UX peaTn3alui.
PaGoTa BeImoTHEHA TTOJTHOCTRIO 0e3 omuoOokK, pemeHo 100% 3amauy;
— OTHOCHUTEJIBHO TIOJHO OPUEHTHPYETCs B MaTepuase, oTBeyaeT Oe3 3aTpyJHEHMH, JOIyCKaeT
HE3HAYUTeNbHOE KOJU4ecTBO owmuOok. OOydaromuics crnoco0eH K BBIIMOJHEHUIO CIOXKHBIX
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3amannii. PaboTa BBITIOJIHEHA TTOJIHOCTHIO, HO UMEIOTCS He 00Jiee 0JTHON HerpyOoit OITMOKH U OJTHOTO
Hejodera, He Oosiee Tpex HempodeToB. JlomyckaroTcs He3HAUYUTEIbHBIE HETOUHOCTH TPU PEUIICHUH
3ajaa4, pemieHo 70% 3anay;

— B mnpomecce oTBera AOMYCKAIOTCS OWIMOKM M 3aTPyJHEHHUS TMPU M3JI0KEHHM MaTepuaia.
OOyuaromuiicsi TpaBUJIBHO BBITIOJIHWI HEe MeHee 2/3 Bceil paboThl WM JOMYCTHII HEe 0oJjiee OHOU
rpy0oii omMOKY U IBYX HEJ0YETOB, HE OoJiee OJTHOM TPyOoii 1 OJHON HEerpyOoi ommuoKu, He Oosee
TpeX HErpyObIX OMIMOOK, OJHON Herpyoon. OOyJaromMiics 3aTpyaHICTCS C MPABUIBHON OLIEHKOM
MpeJIOKEHHOM 3a1aun, JAeT HEMOJHBIN OTBET, perieHo 55% 3anay;

OueHKU «He 3aumeHo» - CTYACHT IOKa3bIBae€T HEIOCTATOYHBbIC 3HAHHS MPOrPaMMHOTO
MaTepuana, He CIOCOOCH apryMEHTHPOBAHHO U IOCIEAOBATEIHHO €ro W3Jararh, JOIYCKAeTCs
rpyOble OIIMOKY B OTBETAX, HEMPABUIHLHO OTBEYAET HA IMOCTABJICHHBII BOMPOC WK 3aTPYIHSAETCS C
OTBETOM.

OueHuBaHuEe U KOHTPOJIb CHOPMUPOBAHHOCTH KOMIETEHIIUN OCYIIECTBISETCS C MOMOIIBIO
TEKYILIEro KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUHOM arrecTauuu. TeKylHil KOHTPOJb
YCIEBAEMOCTU M MPOMEXYTOUHAsl aTTeCTalus MPOBOIATCS B coOoTBEeTCTBUM ¢ llonoxenuem o
OalIbHO-PEUTUHTOBOM crcTeMe aTTectanuu cTyaeHToB KbI'Y.

Tabauya 7. Pesynbmamul oceoenst y4eOHoU OUCYUNIUHBL, NOOJedcAyue NPOGepKe

Pe3yJ'II)TaTbI oﬁyqe}mﬂ, OcCHOBHBIE TOKA3aTeIN OICHKH BI/III OLCHOYHOI'0 MaTepHuaJjia
KOMIIETCHIIMH PE3yJbTATOB oﬁyqe}mﬂ
3Harth:
OIIK-1 (dbyHIaMeHTalbHbIE  pa3zenbl | TUIOBBIE OLICHOYHBIE MATEPHUAIIBI IS
CIIOCOOHOCTBIO U MaTeMaTuKu  (MaTeMaTH4YeCKUui YCTHOTO orpoca (pazden 5.1.1
TOTOBHOCTBIO aHaJIu3, AQHAJIUTUYECKYIO NeNe [1-17 u op.);
HCIIO0JIb30BATh TEOMETPHIO, JIMHEHHYIO anreOpy, | THUIOBBIE OLEHOYHBIE MATEPHAIILI K
OCHOBHBIC 3aKOHBl | upepeHIMANbHBIC  YPABHEHUS, |  caMOCTOATENEHOM paboTe (pazden
CCTCCTBCHHOHAYYHBIX | YUCJIICHHBIE  METOAbI, TCOPHIO 5.1.2., NeNel-5 u dp. )
AUCLUIUINH B BEPOATHOCTA U MATEMATHUYECKYIO
npodeccroRanbHO | crarnetiky) TUIIOBBIE OLIEHOYHbIE MaTEepUaIb 15
eSTEIBHOCTH MIPOBEICHUS KOJUIOKBUYMa
(paszoen 5.2.1, NeNel-15 u op.);
TUTIOBBIE OIEHOYHBIEC MaTEPUAJIBI JIs
MPOBEACHUS KOHTPOJIBbHON pabOTHI
(paszoen 5.2.2, NeNel-5 u op)
TUTIOBBIE TECTOBBIE 3aJIaHUS (pazden
5.2.3, NeNel-18 u op.
Ymerb: TumnoBbie OIICHOYHBIE MATEPHUAITBI TS
MPUMEHSTh YCTHOTO ompoca (pazden 5.1.1
MAaTEMAaTUYECKUE  METOIOBl  IIPU NoNe [1-17 u op.);

PCHICHUHN IIPAKTHUYCCKUX 3ala4d B TUIOBBIE OLIEHOYHBIE MATEPHUAIIBI K

PO eCcCHOHANbHOM CaMOCTOSTENLHOM paboTe (paszoden

JEATENNLHOCTH; MPUMEHSTh 5.1.2., NeNel-5 u op.);
TEOPETHYECKHE  3HAHUS  TIpH ' '

THUIIOBBIC OLICHOYHBIC MaTCPUAJIbI JJI
PEIICHUHU MMPAKTHUYCCKUX 3a1a4

MPOBE/ICHUS KOJUIOKBUYMa
(pazoen 5.2.1, NeNel-15 u op.);
THUIIOBBIC OIECHOYHBIC MATEPUAIIBI JIsI
MPOBE/ICHUST KOHTPOJIBHOM PabOTHI
(pazoen 5.2.2, NeNel-5 u op)

THUIIOBBIC TECTOBBIC 3a/1aHUS (Pazoen
5.2.3, NeNel-18 u op.
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MaTCMaTHICCKUMHU YCTHOTO orpoca (pazden 5.1.1
3HAaHUAMHU u METO/IaMH, NeNe 11-17 u op.);
MaTEMaTH1ECKUM almapaTtoM, | tynoBbIE OLIEHOYHBIE MATEPUATIBI K
HEOOXOMIMMBIM JUIS IOTUMECKOTO | cayocTosTenbHON pabote (pasder
OCMBICIICHHS u 00paboTKH 5.1.2., NeNel-5 u Op.);
undopMarmu B ' '

. TUIOBbIE OLEHOYHbIE MaTEPUAITBI IJIs1
npodeccHoHaTbHON
JESTEIBHOCTH MIPOBE/ICHUS KOJUIOKBUYMa

(paszoen 5.2.1, NeNel-15 u op.);
THUIIOBBIC OIEHOYHBIC MATEMPHUAITBI JIsI
MIPOBEICHUSI KOHTPOJILHON pabOTHI

(pazoen 5.2.2, NeNel-5 u op)

TUIIOBBIE TECTOBBIC 3aJJaHUs (pasoel
5.2.3, NeNel-18 u op.

Takum 00pa3oM, BBITIOJIHEHHE THIIOBBIX 3aJaHWM, TPEICTABICHHBIX B paszuene 5
«OIIEHOYHBIE MaTePUAITHI JIJISl TEKYIIETO U pyOEIKHOTO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHOM
aTTeCTAallMU» MO3BOJUT 00ECIICUUTh
- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUILIMH B ipodeccuonanbHoi nestensuoctu (OITK-1).

7. Y4eOHO-MeTOAMYECKOe 0O0ecnevyeHre JUCHUIIIMHBI (MOTYJIs1)
7.1. HopMaTHBHO-3aKOHOAATeIbHbIE AKTbI
1. TI'paxpanckuii komexc P®: [snexkTpoHHBIH pecypc]/ JlocTynm M3 CHpPaBOYHOM CHCTEMBI
«["apanT». http://www.garantexpress.ru.

2.  ®enepanbHblil 3akoH "O06 ob6pazoBanuu B Poccuiickoit deneparun" ot 29.12.2012 N 273-D3
http://www.consultant.ru/document/cons_doc LAW_ 140174/
7.2. OcHOoBHAas1 JInTEpaTypa

1. ba6asui FO.B. OcHoBsl BeicHIel MmatremMaTuku. Psnbl [DnexTp.pecypce]: yuedHoe nmocodue /HO.B.
bab6asuu, T.JI. Mucenumsan. —Kpacuonap. Uncturyt menepxkmenta. 2007. -51c. -2227-8397 —
pexum goctyna: http://www.iprbookshop.ru/ 10284.html.

2. I'ycak A.A. MaremaTuka [ DneKTpoHHBIH pecypc] : mocooue-penerutop / A.A. I'ycak, .M. I'ycak,
E.A. bpuunkoBa. — DJeKTpOH. TeKCTOBbIE JaHHble. — MuHck: TerpaCucremc, Terpanur, 2013. —
720 c. — 978-985-7067-46-6. — Pexum nocryna: http://www.iprbookshop.ru/28118.html

3. Bricmias MmaTemaTHKa B BOIIPOCax U OTBETax [ DnekTp.pecypce]: yuedHoe nocodue / JI.B.Kpuikos,
nof pen.B.A. Unbuna. —M.: [pocniekT, -2014. http:/studentlibrery.ru/book/ISBN9785392143726.html
4. Kapaxkasbsa C.A. IIpeaen u HenpepbIBHOCTh (PYHKIIUK OJJHOTO apryMeHTa
[DnexTp.pecype]:yueoHoe nocooue/C.A. Kapakaspsn, O.B. Conosbépa. —C-110.: 35C ACB, 2013. -
80c. —Pexum noctyma: http://www.iprbookshop.ru/19059.html.

5. Pacromumna O.M. Beicmas wMaremaTtnka: y4yebHoe mocobue/ Pactomumna O.M.- M.:
MOCKOBCKMI Ieqaroru4eckuil rocyaapcrBeHHsli yHusepceurer, 2018. - 150 c. Pexum pocryna:
http://www.iprbookshop.ru/79053.html.

6. MarasunnukoB JI.M. Beicmias wmartematuka. JuddepeHnuanpbHoe HCUHCICHUE: Yy4eOHOE
nocobue/ MarasunnukoB JLU., MarazunnaukoB A.JL.- Tomck: ToMckuii TocygapCTBEHHBIH
YHUBEPCUTET CHUCTEM YIpaBICHUS W paauodjekTponuku, 2017.- 188 c.- Pexum pgocryna:
http://www.iprbookshop.ru/72078.html.

7. Pactomunaa O.M. Beicmias marematuka: mpaktukym/ Pacromumna O.M.- M.: MockoBckuit
NeAarorn4eckuil  rocylapcTBeHHbi  yHuBepcuter, 2017.- 138 c.- Pexum gocryna:
http://www.iprbookshop.ru/72486.html

7.3. lonoHuTEIbHAS JIUTEPATypa:

56



http://www.garantexpress.ru/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/28118.html
http://studentlibrery.ru/book/ISBN9785392143726.html
http://www.iprbookshop.ru/19059.html
http://www.iprbookshop.ru/79053.html
http://www.iprbookshop.ru/72078.html
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1. Byrpos {.C., Hukonbckuit C.M. DneMeHTBHl JIMHEHHOW anreOpbl M aHATUTHYECKON

reomerpuu. — M. Hayka, 1984.

2. Byrpos f1.C., Hukonbckuii C.M. luddepennunanbuoe 1 HHTErpaibHOE UCUUCICHUE. — M.:
Hayxka ,1980.

3. byrpos A.C. Hukonbckuit C.M. Briciias matemaTtuka: 3agaunuk. — M.: Hayka , 1982.

4. Ky3nemnor JI.LA. COopHHMK 3ama4 IO BBICIICH MaTeMaTHKe (THUIIOBBIE pacyeTsl). — M.:
Bricmiasg mkona, 1983.

S. I'mypman B.E. Teopus BeposTHOCTEH M MaTeMaTH4eCKas CTaTUCTHUKA: y4eO. mocooue s
By30B. — M.: Beicm. 1lIk., 2005 I'pud YMO.

6. I'mypman B.E. PykoBOJCTBO K pEIICHUIO 3a]1a4 110 TEOPUH BEPOSTHOCTH U MATEMATUUECKON

craructuke. M. Beicmas mkona 2005r., I'pud YMO PO.

7. [Iyraues B.C. Teopus BepoATHOCTEN U MaTeMaTUyecKas cratuctuka. M3n-so ®uzmarinur,

2011 r., 497 c. WWW.KNIGAFUND.RU/BOOKS/115987.
8. SIxyrnoa M.P., KemyxoBa 3.M. Ananutuueckas reomeTpust u aireOpa. Meroauueckue
ykazanus. — Hanpuuk. 2010.

9. SxyrnoBa M.P. [luddepenuuansnoe

ykazanud. — Hanpuuk. 2013.

10.

Maremaruka. Yuednoe nmocooue. — Hampunk.2017.

7.4. UnTepHeT-pecypchl

[Ipn uzyuyenun nucuuiuivHbl «Marematuka» oOydarouiuecs
(yZmajeHHBIH JOCTYI) K pecypcam:
obujue unHhopmayuonnvie, CHpagoOUHbIE U NOUCKOBHIE:
CrnpaBounas npasoBas cucrema «['apant». URL: http://www.garant.ru.
CrpaBouHas npaBoBas cucrtema «Koncynprant [lmoc». URL: http://www. consultant.ru

1.
2.

U  HUHTCIPAJIbHOC HCUHUCICHUA.

Meronnueckue

SAxytnoBa M.P., BomaxoBa B.A., Tnymosa P.I'., TxabucumoBa M.M., HMcakoBa M.M.

00ecCTIeYeHbI JJOCTYIIOM

K coépemernHnbim npoqbeccuouaﬂbnbm oazam oanubvix:

Neni/mm HaumenoBanue Kparkas xapakrepucruka Anpec YcaoBus
3JIEKTPOHHOI'0 caiira J0CTyNa
pecypca
1. 9B/ PT'b OnexrpoHHble Bepcuu 885898 momHbIX http://www | ABtopuzosa
TEKCTOB TUCCEPTalnii M aBTOpedepaToB m3 .diss.rsl.ru HHBIHA
¢donna Poccuiickoii TocyIapCTBEHHOM JIOCTYT U3
OUOIMOTEeKH OHOIMOTEKH
(x. 112-113)
2. «Web of Science» | ABTopUTETHAs MOTUTEMATHIECCKAS http://www | Hoctym mo
(WOS) pedeparuBao-6ubIMOrpaduueckas u .siknowle | IP-agpecam
HayKOMeTpuiecKas 0a3a JaHHBIX, B KOTOPOM dge.com/ KbI'y
WHACKCUPYIOTCS 0K0JI0 12,5 THIC. )KypHAIOB
3. Sciverse Scopus PedeparuBHas u aHaIUTHUECKAs Oa3a Hoctym o
HM30aTEILCTBA JAHHBIX, COJIepIKaIIast http://www | IP-agpecam
«Qnb3eBup. Hayka e 21.000 peueH3UpyEeMBbIX )KYPHAJIOB; .Scopus.co KBI'Y
1 TCXHOJIOTHM 100.000 xuur; 370 KHWKHBIN ceprid m
(TpopomKaroIUXcs U3IaHuk);
e 6,8 MJIH. IOKJIaJI0B U3 TPYIOB
KOH(EpEHITHIA
4. Hayuynasn OneKTpoHHas OonbnmoTexa HayyHbIX | http:/elibr IMonusrit
JJIeKTPOHHAS MyONMHUKaUi - MOJHOTEKCTOBBIC BEPCHU OKOJIO ary.ru JIOCTYTI
onoanorexka (HOb | 4000 wunoctpanHbsix u 3900 oTedecTBEHHBIX
POD®N) HAyYIHBIX JXypHAJoB, pedepaTsl mybOnukanuii 20
TBICAY KYPHAJIOB, a TAK)KE OMUCAHUA 1,5 MIIH.
3apyOEIKHBIX M POCCHUCKHX JUCCEPTAIIHA.
2800 poccHiiCKUX KYPHAIOB Ha OE3BO3ME3THON
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OCHOBE
S. Ba3za naHHBIX HanuonaneHas nHdopmarmonno- | http://elibr | ABropuzosa
Science Index aHAIUTHYECKass CUCTEMa, aKKyMYyJUpYoas ary.ru HHBII
(PAHII) Oonee 6 MIIIIMOHOB MyONMKAIMi POCCHACKUX JOCTYIL.
aBTOpPOB, a TaKke wWHpoOpMAIHi0O 00 WX [o3BonsieT
muTHpoBaHun w3 Oomee 4500 poccuifickux JIOTIONTHSATD
XKypHAJIOB. YTOYHSATB
CBEJICHUS O
Iy OIIIKAITHS
X YYEHBIX
KBI'Y,
HMEIOIIUXCS
B PUHI]
6. HauuoHajabHast OOBbeTUHEHHBIH AIEKTPOHHBIN KaTaior GoHmoB | https://H30. Hoctym ¢
JIEKTPOHHAA poccuiickix OMONMNOTEK, COMepIKAIIUiT pd AIIEKTPOHHOT
ounoauorexa PI'B | 4 331 542 »neKTpoHHBIX JOKYMEHTOB o
00pa30BaTEIHHOTO U HAYYHOTO XapaKTepa 1o YUTATHHOTO
Pa3INYHBIM OTPACIISIM 3HAHUH 3a5a
OuOIMOTEKH
KbI'Y
7. 9BC YueOHUKH, yiaeOHbIe TT0COOus, [0 BCEM http://www TTonusli
«KoHcynbTant ob6macTsam 3uannii 111 BO u CIIO, a Taxoke .studmedli JOCTyI
CTY/IEHTa» MoHOTrpaduu 1 HaydHas HEPUOHUKA b.ru (peructparm
st o IP-
azpecam
KBI'Y)
8. 9BC 107831 myOnukanuii, B T.4.: 19071 — y4eOHbIX http://iprbo [Momubrit
«AilInIpoyke» n3gaHui, 6746 — Hay4uHbIX H3naHuH, 700 okshop.ru/ JOCTYI
koyuekuui, 343 xypHana BAK, 2085 (peructparm
ayIMOU3JaHHM. st o 1P-
azpecam
KBI'Y)
9. 93BC KBI'y (aexTpoHHBIH KaTanor GoHma + http://lib.k [MonHbrit
noHoTekcToBas BJI) bsu.ru JIOCTYTI

- I(pome moczo, 06yualomuec;l MOCYHl 60CROIB306AMbCA npod)eccuonaﬂbnbmu

ROUCKoebimu cucmemamu.

1. Cnyx0a TeMaTH4eCKHUX TOJIKOBBIX clioBapei http://glossary.ru/

2. Cnosapu u sHImKIoneanu https://dic.academic.ru/
3. Buxunemgus http://ru.wikipedia.org/wiki/

7.5. Meroanyeckue peKOMEH AU 110 U3YYEHUIO JHCIHILINHBI

VYyeOHnast pabota no aucuurinHe «MaTemMaTHKa» COCTOUT U3 KOHTAaKTHOM paboThl (JIEKLINH,
MPAKTUYECKHE 3aHATHS) U CAMOCTOSATEIbHON paboThl. COOTHOIICHHE IEKIIMOHHBIX M MPAKTUYECKUX
3aHATUH K 00IIEeMy KOJWYECTBY YacCOB COOTBETCTBYET yueOHOMY IutaHy Hampasienus 18.03.01 —
XuMHUecKasi TEXHOJIOTus, Npopuitb «7exnonozus u nepepabomra noIuUMeposy.

JIsi TIONTOTOBKM K TMPAKTHYECKUM 3aHATHSM HEOOXOIUMO PacCMOTPETh KOHTPOJIBHBIE
BOMPOCHI, P HEOOXOAUMOCTH OOPATUTHCA K PEKOMEHAYEMOU TUTepaType, 3arnucaTh HEMTOHITHBIE
MOMEHTHI B BOTIPOCAX JIJIsl YSICHEHUS UX HA MPEJICTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no usyueHuro oucyuniunovl «Mamemamuka) 011 cmyO0eHmog

Lenp kypca «MaTemaTHKa» - MOJATOTOBKA CTYACHTOB, OONAArONINX 3HAHUSIMH B 00JIACTH
MaTeMaTHKH, UMEIOIMNX 0a30BbIe 3HAHUS O COCTOSIHUM W TEHJCHIUSX Pa3BUTHS MAaTEMATHKU;
MpHOOpEeTEHNE MPAKTUYECKUX HABBIKOB IPUMEHEHUSI MAaTeMAaTUYECKOTO armapaTa.

[lpuctynas K U3y4EHUIO [AUCHUIUIMHBI, CTYJEHTY HEOOXOAMMO O3HAKOMHUTHCS C
TEMaTUYEeCKUM ITUTAHOM 3aHSATHH, CHHCKOM PEKOMEHIOBaHHOW ydeOHO# mutepaTtypsl. Cremyer
YSICHUTDH IOCJIEIOBATEILHOCTD BBIMOJHEHHSI UHIUBUAYaIbHBIX YU€OHBIX 3aJJaHHi, 3aHECTH B CBOIO
pabouyIo TETpaab TEMBI U CPOKH MPOBEACHUS MPAKTUICCKUX 3aHITUN. [Ipr H3ydeHUH TUCIIUTUTHHBI
CTYJEHTBI BBIMOJIHSIOT CIEAYIOUINE 3a/laHus: U3y4aloT PEKOMEHJOBaHHYI0 Y4eOHYI0O U HAy4YHYIO
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JUTEpaTypy; MULIYT KOHTPOJIbHBIE pPaOOThI, TOTOBAT K MPAKTUYECKUM 3aHATUSAM; y4acTBYIOT B
BBIMOJIHEHUH TPAKTUYECKUX 33JaHUi. YPOBEHb U TIIyOMHA YCBOCHHUS TUCHMIUIMHBI 3aBUCSAT OT
AKTUBHOM M CHUCTEMAaTH4YeCKOW pabOThl Ha JEKUUAX, U3YYEeHUS PEKOMEHIOBAHHOW JIMTEPATYpHI,
BBITNIOJIHEHUS] KOHTPOJIbHBIX MMCbMEHHBIX 3a/laHUI

Kypc u3yuaercst Ha TeKIUAX, IPAKTUKAX, IPU CAMOCTOSATEIILHOW U MHAWBUAYAIbHOW padoTe
cTyaeHTOB. CTyIEHT /1715 IOJIHOI'O OCBOEHUS MaTepualla I0JKEH HE IIPOITYCKaTh 3aHATH U aKTUBHO
y4acTBOBATh B yueOHOM Mporiecce. JIekinu BKI4aT BCE TEMbl U OCHOBHBIE MOMEHTBI TPUMEHEHUS
MaTeMaTHYECKOro ammapata Ha mpakTtuke. s MakcUMaiabHOH H(PQPEKTHBHOCTH HW3YYEHHUS
HEOOXOUMO TIOCTOSIHHO BECTHM KOHCIEKT JIEKIUi, 3HaTh PEKOMEHIYEeMYIO IpernojaBaTesieM
JUTEPATypy, IO3BOJISIONIYI0 JAOINOJHUTh 3HAaHUS M JIydlle IOArOTOBUTHCS K IPAKTHUECKUM
3AHATHUAM.

B cooTBeTcTBHU ¢ y4eOHBIM IUTAHOM Ha KaXIYIO TEMY BBLACICHO HEOOX0IMMOE KOJINYECTBO
YacOB INPAKTUYECKUX 3aHATUH, KOTOpbIE MPOBOASATCA B COOTBETCTBMM C  BOIIPOCaMH,
PEKOMEH/I0BaHHBIMM K HW3YYEHHUIO M0 omnpeieneHHbIM TeMaM. CTyIeHThl JIOJKHBI PEryJSpHO
TOTOBUTHCS K MPAKTUYECKUM 3aHITHIM U y4acTBOBATh B 00CYXAEHUH BONPOCOB. [Ipu moaroroske
3aHATHUSIM CIIEyeT PYKOBOJICTBOBATbCS KOHCIIEKTOM JIEKUMH W PEKOMEHIOBAaHHOW JIMTEPATYpOMl.
Temaruueckuid TMJIaH JUCHUIUIMHBI, Yy4eOHO-METOOUYECKHE MaTepuaibl, a TaKKe CIHCOK
PEKOMEH/I0BaHHOM TUTEpaTyphl IPUBEACHBI B paboueii mporpamme

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM 60 6PeMA NPOEeOeHUS
JIeKyuu

B mporecce neKIMOHHBIX 3aHATHH 11€71€CO00pPa3HO KOHCIMEKTHPOBATh y4EOHBIM MaTepua.
Jis 3TOro UCHONB3YIOTCS OO0IIMEe W YTBEPAMBIIUECS B TMPAKTUKE TMpaBuUia, U MPUEMBI
KOHCIIEKTUPOBAHUS JEKIHH:

KoHcnektupoBaHue JIeKIni BEAETCA B CIIELMAIBHO OTBEIEHHOM AJIsL ATOr0 TETPaaH, KaXIbIi
JUCT KOTOPOM JOKEH HMETh MOJis, Ha KOTOPHIX JEJaroTCsl TMOMETKM W3 PEKOMEHIOBAHHOM
JUTEPATyphl, JOMOJHAIOLINE MaTepUal MPOCTyLIIaHHOM JIEKIIMH, a TAaKXKe MOJUYepKUBAIOIIUe 0COOYI0
BaXHOCTb T€X MJIM UHBIX TEOPETHUUECKUX MOJIOKEHHI.

[lenecooOpa3HO 3amKchIBaTh TEMY M IUIAH JIEKIUH, PEKOMEHIyEMYIO JUTEpaTypy K TeMe.
3anucu pa3fesioB JIEKIUH JOJDKHBI MMETh 3arojIoBKH, IOJ3aroJIOBKH, KpacHble CTpoku. g
BBIJIETICHUS PA3/€IOB, BBIBOJOB, ONPEAEICHUI, OCHOBHBIX HJEH MOYKHO HMCIOJIb30BaTh I[BETHBIC
KapaHJany 1 GJIoMacTephl.

Ha3BaHHbBIE B JEKIMM CCHUIKM Ha MEPBOMCTOYHUKU HAJ0 MOMETHTH Ha MOJSAX, YTOOBI IpHU
CaMOCTOSITENIbHOM paboTe HAlTH U BIMCATh UX. B KOHCIIEKTE JOCIOBHO 3aMKUCHIBAIOTCS ONPEIEICHUS
HOHATHH, TeopeM U akcuoM. OCTaabHOE JI0JIKHO OBITh 3aITMCAHO CBOUMHM CIIOBaMH.

KaxxaoMy cTyneHTy He0OX0IMMO BbIpaOOTaTh M MCIOJIb30BaTh JOMYCTHUMbIE COKpAIIECHUS
Haun0oJiee pacrpoCTPaHEHHBIX TEPMUHOB U TIOHATHH.

Memoouueckue pekomeHoayuu no nOO20MO6Ke K CEMUHAPCKUM 3AHAMUAM

[TpakTHueckue 3aHATUS — COCTaBHAas YyacTh yueOHOro mpolecca, rpymnmnonas opma 3aHATHI
NpA aKTHBHOM YYacTUU CTYJICHTOB. lIpakThdeckwe 3aHSTHS CIIOCOOCTBYIOT YIIIyOJI€HHOMY
M3YYEHHIO HamboJjiee CIOXKHBIX MpoOJeM MAaTeMaTUKHU U CIy>KaT OCHOBHOW (hopMOIl mojaBeaeHUs
UTOTOB CAMOCTOSITETILHOM paboThI CTYAEHTOB. LleNblo MpakTHUeCKUX 3aHATHH SBISIETCS YIyOieHue
U 3aKpEMJICHUE TEOPETUUYECKUX 3HAHUM, NOJYUYEHHBIX CTyJEHTAaMHM Ha JIEKIUSAX M B IpOLECCE
CaMOCTOSITEJIbHOTO M3y4eHHs Y4eOHOro Marepuana, a, CJIeJ0BaTelbHO, (OPMHPOBAHHE Y HHUX
OIPEEIEHHBIX YMEHUN U HABBIKOB.

B xo0/1€ mOAroTOBKHM K MPAaKTUYECKOMY 3aHSITHIO HEOOXOJUMO NMPOYUTATh KOHCIEKT JIEKIUH,
U3YYUTh OCHOBHYIO JIMTEpATypy, O3HAKOMUTHCA C JOINOJHUTEIBHOW JIMTEPATypOMl, BBINOIHUTH
BBIJJaHHBIC IIperojaBaTeleM MpakThyeckue 3anaHus. [Ilpy 3ToM yuyecTb peKOMEHIaluu
npernojaBaTens U TpeOoBaHus mporpammbl. JlopabaTbiBaTh CBOM KOHCIEKT JIKLMH, Aeias B HEM
COOTBETCTBYIOIIUE 3aMUCU U3 JIUTEPATYPHI.

KenarenpHO NpU MOATOTOBKE K MPAKTHUYECKUM 3aHATHAM IO AUCLHUIIIMHE OJHOBPEMEHHO
UCIIOJIb30BaTh HECKOJIBKO HCTOUHUKOB, PACKPBIBAIOIINX 33aJJaHHBIE BOIIPOCHI.
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Ha nmpakTukax cTyJeHThl yyaTcs IpaMOTHO M3J1araTh BOIIPOCHI, CBOOOIHO BbICKA3bIBaTh CBOU
MBICIIH U CY)KIEHHsI, paCCMaTPUBAIOT CUTYallMH, CIOCOOCTBYIOLINE Pa3BUTHIO MPO(HECCHOHAIBHON
KOMIIETEHTHOCTH.

Memoouueckue pekomMeHOaUUU NO OP2AHUAUUU CAMOCHIOAMENbHOU PAdONbl

CamocrositenbHass paboTa CTYIEHTOB - CIOCOO AaKTUBHOTO, L€JICHANIPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX JUISI HErO 3HAHUHM M yMEHMH 0e3 HEeNOCPEICTBEHHOIO0 y4acTHsl B
3TOM Impouecce mpenojasareneii. [loBblieHne poM CaMOCTOSTENBHON pabOThl CTYIEHTOB IIPU
IPOBE/ICHUH Pa3IMYHbIX BUAOB YUEOHBIX 3aHATUIN MPEAIoIaraeT:

—  ONTHUMH3ALHUIO METOJOB O0YYEHHs, BHEJIPEHNUE B YU€OHBIN MPOIIECC HOBBIX TEXHOJIOTHIMA
00y4€eHHs, MOBBILAIOLMX TPOU3BOAUTEILHOCTh TPy IIPENnoaBaTelis, aKTUBHOE HCIIOIb30BaHUE
MH(POPMALIMOHHBIX TEXHOJIOTUH, NO3BOJISIOIINX CTYAEHTY B YIOOHOE AJisi HEro BpeMsl OCBauBaTh
yueOHBII MaTepua;

—  IIMPOKOE BHEIPEHHUE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpUICHCTBOBAaHME METOAMKH IPOBEACHUS NPAKTUK M HAyYHO-UCCIIEA0BATENILCKOM
paboThl CTYAEHTOB, IOCKOJIBKY UMEHHO 3TH BHJIbl y4eOHOW pabOThl CTYJIEHTOB B IIEPBYIO OYepeib
TOTOBSIT UX K CAMOCTOSITEIIbHOMY BBITIOJTHEHHUIO PO ECCHOHATBHBIX 3a1a4.

CamocrosrenbHas paboTa IPUBOJUT CTYIEHTA K [TOJIy4YE€HHIO HOBOT'O 3HAHUSI, YIOPSIIOUEHUIO
U YriyOJeHUI0 HMMEIOIIMXCS 3HaHUM, (OPMHMPOBAHUIO y HEro NpoQecCHOHATIbHBIX HABBIKOB U
ymernid. CaMocTosATeIbHas pad0oTa BRIMONHSICT P QyHKINKI:

—  pa3BUBAIOLLYIO;

—  uHPOPMAaLMOHHO-00Y4aIOIILYIO;

—  OPUEHTHUPYIOLIYIO U CTUMYJIHUPYIOIILYIO;

—  BOCIIUTBIBAIOLILYIO;

—  HCCIIE0BATENbCKYIO.

B paMkax Kypca BBIIOJHSIOTCS CIIEIYIOIINE BUABI CAMOCTOSITENILHON padoThI:

1. KoHcnekTupoBaHue MepBOMCTOYHUKOB U IPYroi yueOHOMU JIUTepaTyphl;

2. Ilpopabotka yueOHOro Marepuaia (1o KOHCIEeKTaM, yueOHO! U Hay4dHOH JIuTepaType);

3. BrinonHeHue pa3sHOYPOBHEBBIX 33]1a4 U 33/1aHUM;

4. Pa0ota c TecTaMu M BOIPOCAMH JIJIsl CAMOIIPOBEPKH;

5. BrinonHeHne UTOroBoi KOHTPOJILHOM paboThI.

CryneHTaM peKOMEHAyeTcs ¢ caMOro Hadaja OCBOEHHUsS Kypca paboTaTh C JIUTepaTypoil u
npeJyiaraéMbIMU 3aJaHUSIMU B (hOpMe MOATOTOBKH K OUE€peTHOMY ayJUTOPHOMY 3aHsTHIO. [Ipu aTOM
aKTyaIM3UPYIOTCS UMEIOIIMECs 3HaHUs, a TaKkKe co3/aeTcs 6a3a Juisl yCBOSHHs HOBOI'O MaTepuaiia,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTY/IEHT MOJYy4YaeT B AyAUTOPUH.

Heo0xoauMo OTMETUTh, YTO HEKOTOPBIE 3aJaHMsl Ul CAaMOCTOSATENBHOM paboThl MO KypCy
UMEIOT ompeneneHHyo cnenuduky. Ilpu ocBoeHMM Kypca CTYJIEHT MOKET I0JIb30BaThCs
O6uONMMOTEeKOM By3a, KOTOpas B TMOJHOW Mepe oOecreyeHa COOTBETCTBYIOLIEH JHTEpaTypoi.
3HAYUTENBbHYIO TOMOIIb B MOATOTOBKE K OYEPETHOMY 3aHITHIO MOXKET OKa3aTh HMMEIOLIUICS B
y4eOHO-METOIUYECKOM KOMILIEKCE KPAaTKUI KOHCIIEKT JeKIMi. OH e MOXKET HCII0JIb30BaThCS U IS
3aKpeIUIeHUs] TOJYYeHHOT0 B ayauTopuu Matepuana. CamocTosTenbHas paboTa CTYIEHTOB
MpelyCMOTPEHA Y4EOHBIM IIJIAHOM H BBITIOJHSAETCS B 00s3aT€IbHOM NOpsAKe. 3alaHus MPEeI0KEHbI
0 KaXKJ0M N3y4yaeMoi TeMe U MOT'YT TOTOBUTbCS MHIMBHUYyaIbHO WK B rpynie. [1o Heo6xoaumocTu
CTYIEHT MOXKET oOpamiatbCcsi 3a KOHCYNbTAallMEW K MpernojaBaTeno. BeimonHeHue 3agaHuii
KOHTPOJIUPYETCS ¥ OLIEHUBAETCS IPENIOAABATEIIEM.

Jlist  ycremHoro caMOCTOSITENbHOIO UW3YYEHHs MaTepuana CerofHs HCHOIb3YHOTCs
pa3MYHbIe CpeACTBa OOYYEHHUs, CPEIH KOTOPhIX 0CO00€ MECTO 3aHMMAlOT WH(pOpPMAalMOHHBIE
TEXHOJIOTUM Pa3HOI'O YPOBHS M HAIIPABICHHOCTHU: 3JIEKTPOHHbIE YUEOHHUKH U KYpChI JIEKIUH, Oa3bl
TECTOBBIX 33JaHUN M 33/1a4. DJIEKTPOHHBINH yUeOHUK MpEACTaBiIsieT co00il mporpaMMHOE CPEICTBO,
NO3BOJISIONIEE MPEACTaBUTh Ul M3Y4YEHHUS TEOPETUYECKMH MaTepual, a Takxke Ccozeprkaliee
HEO0XOIMMYIO CIPAaBOUYHYIO WH(POpPMANNIO. DIEKTPOHHBIA y4eOHUK MOXET MHTETpUpOBaTh B cebde
BO3MOXHOCTH Pa3JIMUYHBIX TNEJAarorn4eckux IPOTrPaAMMHBIX CpPEACTB: OOy4YarOUIMX MPOrpamm,
CIPAaBOYHHUKOB, yU4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX MTPOTPAMM.
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Jlnst ycmenmrHoW OpraHM3allid  CaMOCTOSATENbHON palboThl BCE AKTUBHEE IMPUMEHSIIOTCS
pasHooOpa3Hble 00pa3oBaTeNbHBIE pECYpChl B ceTW VIHTEpHET: CHCTEMBl TECTUPOBAaHUS IO
pa3IMyYHbIM 00JIaCTSM, BUPTYQJIbHbIE JIEKIIMHM, HPU O3TOM IOJH30BATENIO JIOCTATOYHO HMETh
KOMIIBIOTEP U MOAKIIOUeHNEe K HTEpHeTY AJs TOTO, YTOOBI CBSA3AThCS C MPEMOAaBaTelieM, PEIiaTh
BBIYMCIIUTENIbHBIE 3aJa4d M I[Oody4yaThb 3HaHUs. Vcrnonb30BaHME ceTeld yCWIMBAET pOJib
CaMOCTOSITENILHOM pa0OThl CTYACHTAa U IMO3BOJISICT KapJUHAIBHBIM O0pa3oM HM3MEHHTH METOIUKY
IpenojgaBaHusl.

CTyaeHT MOXKET NoJIy4aTh BCE 3aJaHUsl U METOJINYECKHE YKa3aHUsl 4epe3 CepBep, UTO JAET
€My BO3MOXKHOCTb TPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXKHOCTH C HEOOXOAMMBIMHU IS
BBITIOJTHEHUS paboT Tpyno3arpatamu. CTYIACHT UMEET BO3MOKHOCTh BBIITOJIHATE PAa0OTy JI0Ma WK B
aynutopuu. boinbloe BocnuTarensHOEe U 00pa3oBaTeIbHOE 3HAYEHHE B CAMOCTOATEILHOM Y4eOHOM
TpyJe CTYJCHTa UMEET CAaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKIAeT U MOAJEPKUBACT BHUMAHUE H
WHTEPEC, IMOBBIIIAET AKTUBHOCTh MaMATH W MBIIUICHHS, IO3BOJSET CTYAEHTY CBOEBPEMEHHO
OOHAPYXXHUTHh U YCTPAHUTH JIOMYIIIEHHBIC OUTUOKUA ¥ HEIOCTATKU, OOBEKTUBHO OINPEICIUTh YPOBEHD
CBOMX 3HAHUU, NPAKTUYECKUX yYMeHHU. Camoe JOCTYITHOE M MPOCTOE CPEACTBO CAMOKOHTPOJIS C
MPUMEHEHHEM WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH - 3TO PSJI TECTOB «on-liney,
KOTOpPbIE€ TMO3BOJSIIOT B PEXUME PEAIbHOIO BPEMEHHM ONPENEIUTh CBOM YPOBEHb BJIAJCHUS
NpPEAMETHBIM ~ MAaTE€pUajoM, BBISBUTH CBOM OIMIMOKM ¥  TOJNYYUTh PEKOMEHJALUU IO
CaMOCOBEPILIEHCTBOBAHMUIO.

Memoouueckue pexomenoayuu no pabome c 1umepanypoi

Bcro nmuteparypy MOKHO pa3/ielluTh Ha y4eOHWKH W ydeOHbBIE MOCOOWS, OPUTHHAILHBIC
Hay4yHble MOHOTpadUUYECKUEe NCTOYHUKHU, HayuyHble TyOIUKAIIMU B Iepuoandeckoit nedyatu. M3 Hux
MO>XHO BBIICJIUTDH JIUTEPATYPY OCHOBHYIO (PEKOMEHAYEMYIO), TOMOJIHUTEIBHYIO U JIUTEPATypy IS
yrayOIeHHOTO U3YYEHUS JUCITUILTAHBL.

N3yuenne MUCHUIIIMHEI CIeIyeT HaYuHATh ¢ Y4eOHUKA, MOCKOJIbKY YYEOHHK — 3TO KHUTA, B
KOTOPOW H3JI0KEHbl OCHOBBI HAayYHBIX 3HAHUM MO ONpPEAEIEHHOMY MPEIMETY B COOTBETCTBUH C
HEISIMU U 3aJ1adaMu 00y4deHUsI, yCTaHOBJIEHHBIMU TIPOTPaMMOM.

[Tpu pabote ¢ muTEpaTypoil HEOOXOIUMO YUUTHIBATh, YTO UMEIOTCS Pa3INYHbIC BUJIBI UTEHUS,
Y KQOKJIBIM U3 HUX MCTIOJB3YETCs Ha OMPEIeTICHHBIX dTanax OCBOCHUS MaTepurara.

Ilpeosapumenvroe 4yTeHNE HAMpPaBICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB H
MOMCK MX 3HAYEHUs B CIPABOYHOM JUTEpaType. B 4acTHOCTH, MpU YTEHUH YKa3aHHOW JUTEPATYpPHI
HE00X0IUMO MOAPOOHEHIIIMM 00pa30M aHATTU3UPOBATH MMOHSTHS.

Cke603H0O€e umenue TIpeANoaraeT MpOYTEeHHE MaTephasa OT Hayana /10 KoHua. CkBo3HOE
YTeHHUE JTUTEPaTyphl U3 MPHUBEACHHOTO CIUCKA TAeT BO3MOXKHOCTh CTYACHTY C(OPMUPOBATH CBOJ
OCHOBHBIX TTOHSTUHN U3 U3y4yaeMOi 00JaCTH U CBOOOHO BJIAJIETh UMH.

Buvibopounoe — Ha060pOT, UMEET 11EJIbI0 MIOMCK M 0TOOp MaTepHaia. B pamkax JaHHOTO Kypca
BbIOOPOYHOE UYTEHHE, KaK Croco0 OCBOEHUS COJEp’KaHUS Kypca, MOJKHO HCIOJB30BaThCS MpU
MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM MO COOTBETCTBYIOIIUM pa3ieiiaM.

Ananumuyeckoe umeHue — 3TO KPUTHYECKHI pa3dop TekcTa € MOCIEAYIOUIMM €ro
KOHCIeKTupoBaHueM. OCBOEHHE YKa3aHHBIX MOHATUH OyaeT Hanbomnee 3¢ (HeKTUBHBIM B TOM CITy4ae,
€CJIM TIPM YTEHHWU TEKCTOB CTYACHT OyneT 3agaBaTh K ATHM TEKCTaM BOIMpPOCHL. YacTh M3 3THX
BonpocoB copmynupoBana B @OC B mepeuHe BOIMPOCOB i coOecemoBanus. [lepedeHb 3THX
BOITPOCOB OTPAHUYECH, TIOITOMY BaXKHO HE TOJIHKO CO/ICPIKAaHNE BOIPOCOB, HO CaM IMPUHIIUIT OCBOCHHSI
JUTEPATYpPHI C TOMOIIBIO BOIIPOCOB K TEKCTaM.

Llenbto usyuaroweco 4TeHus SBISETCA TNIyOOKOE€ M BCECTOPOHHEE MOHUMaHUE y4eOHOM
uH(popMaiuu. EcTh HECKOIBKO MPUEMOB U3YYAIOIIEr0 YTCHUS:

1. UteHune mo anropuTMy mpenrnosnaraeT pazoueHue umH(popMmanuu Ha OJIOKH: Ha3BaHUE;
aBTOp; MCTOYHUK; OCHOBHAs HJes TeKCTa; (PAKTUUECKH MaTepuai, aHalu3 TEKCTa IyTeM
COMOCTABJICHHS] UMEIOIUXCS TOUEK 3PEHMS 110 paCCMaTPUBAEMbIM BOIIPOCAM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOLINMN aJrOpUTM:

—  MEMJICHHO IPOYUTATh TEKCT, CTAPASICh MOHATH CMBICI U3JI0KEHHOTO;
—  BBIIENUTH KIIIOUEBBIE CIIOBA B TEKCTE;
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- MOCTapaThCs NOHATH OCHOBHBIC UJCHU, ITIOATCKCT U 06H.[PII>1 3aMBICCJI aBTOpa.

3. Ilpuem Te3upoBaHMS 3aKIO4aeTCs B (OPMYIMPOBAHUU TE3UCOB B BUJE ITOJOKECHUH,
YTBEP>KJICHHH, BBIBOIOB.

Baxnoil cocraBidoomeld J000ro COJIMAHOIO HAYYHOIO U3JaHUS SIBJISETCS CIIMCOK
JUTEpaTyphl, Ha KOTOPYIO CcCbUIaeTCsi aBTOp. IIpM BO3HMKHOBEHMHM HHTepeca K KaKoOH-TO
o0cyx1aeMoli B TEKCTe Ipo0OIieMe BCEra eCTh BO3ZMOXKHOCTb OOPAaTUTHCS K CIIUCKY OTHOCSIIEHCS K
Hell aureparypsl. B sToM ciyuae Bes mpoOsema kak Obl pa3OMBaeTCsl Ha COCTABISIOIIME YacTH,
KaxKJasa U3 KOTOPBIX MOKCT U3Yy4aTbCd OTACIILHO OT APYIUX. HpI/I 9TOM BaXXHO HC TCPATH M3 BUJA
OOIIMHA KOHTEKCT U HE MOrpy’KaTbCsl YPE3MEPHO B AETANIU, IOTOMY YTO TaKUM 0Opa3oM MOXKHO HE
YBUACTH I'NIABHOT'O.

IlonroToBka K 3aueTaM M 5K3aMEHY JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKLIMOHHOTO
MaTepuana, MaTepuana MPaKTUYECKHX 3aHATHH ¢ 00sA3aTelbHBIM OOpalleHHeM K OCHOBHBIM
y4eOHHKaM 110 Kypcy. DTO MO3BOJUT UCKIIOUUTHh OLIMOKM B IOHUMaHUM MaTepuana, 00Jer4uT ero
OCMBICJICHUEC, IPOKOMMCHTHPYET MaTCpHal MHOT'OYUCIICHHBIMHA ITPpUMCpPaMHU.

Memoouueckue pexomeHoOauuu 0131 ROO20MOBKU K IK3AMEHY:

3aueTsl B 1,2 ceMecTpax M 3K3aMeH B 3-M CEMECTpPE SIBJISFOTCSI JOPMOI HTOTOBOTO KOHTPOJIS
3HAaHUW M YMEHHUW CTYACHTOB MO JaHHOM JUCIMILTUHE, MOJYYEHHBIX Ha JIGKIHIX, MPAKTUYECKUX
3aHATUSX U B IPOIECCE CAMOCTOSTENFHONW paboThl. OCHOBOW AJISi ONPEACICHHUS OLEHKH CITY)KUT
YpOBEHb YCBOCHHS CTYIACHTAMH MaTepuaia, MpeayCMOTPEHHOro AaHHOW paboueil mporpammoii K
3a4eTaM M SK3aMEHYy JOMYyCKalOTCS CTYIEHTHl, HaOpaBmme 36 OayIoB MO MTOTaM TEKYIIEro |
IPOMEKYTOUHOT0 KOHTpouist. Ha 3adere cryaeHT MmoxeT HabpaTh A0 25 6amioB.Ha sk3amene cTyeHT
MoeT HaOpathb oT 15 1o 30 Gayios.

B mepuon moAroToBKHM K 3adeTaM M 9K3aMEHY CTYACHThI BHOBBH OOpallaroTcs K y4eOHO-
METOAMYECKOMY MaTepHally U 3aKPETUISIOT IPOMEKYTOYHBIE 3HAHUS.

[ToaroroBka CTyJaeHTa K 3a4e€TaM M 9K3aMeHY BKIIFOUAET TPH dTara:

—  caMOcCTOsITeIbHAs padoTa B TEYEHUE CEMECTPA;

—  HEMOCPEJICTBEHHAs MOJTOTOBKA B JIHHU, MPEIIICCTBYIOUINE 3a4eTaM M dK3aMeHY I10
TEMaM Kypca;

— TOJATOTOBKA K OTBETY Ha BOMPOCHI K 3a4€Ty U IK3aMEHAI[MOHHbBIE BOIIPOCHIL.

[Ipy moaroroBke K 3adeTaM M S3K3aMEHY CTyJEHTaM LeJIecOO0pa3HO HCMOIb30BaTh
MaTepHalbl JEKIHH, YaeOHO-METOINYECKHE KOMIUIEKCHI, HOPMAaTHBHBIE JTOKYMEHTBI, OCHOBHYIO U
JOTIOTHUTEIbHYIO JTUTEPATYPYy.

Ha 3auer (9Kk3ameH) BBIHOCHTCS Marepuail B o00beMe, MPEeayCMOTpPEeHHOM pabodeit
MporpaMMoOil y4eOHOM MUCHUIUIMHEI 32 ceMecTp. 3adeT (9K3aMeH) MPOBOIUTCS B MHUCHbMEHHOH /
yCTHOM (opme.

[Ipu mpoBeneHuu 3auera (dK3aMeHa) B MHCbMEHHOW (ycTHOH) dopme Bemyuuit
NIPEIoIaBaTeh COCTABIISIET OMIIETHI, KOTOPBIC BKITFOYAIOT B CE0sI: TECTOBBIC 33/IaHUS; TEOPETHUECKHUE
3alaHus; 3aJadyd WM cUTyanuu. DOOopMyIMpOBKa TEOPETHUECKUX 3aJlaHUsl COBMAJAeT C
(GOpMYITHPOBKOH TEpeYHsT SK3aMEHAIMOHHBIX BOIIPOCOB, JTOBEIECHHBIX IO CBEICHHS CTYIECHTOB
HakaHyHe O5K3aMeHallMOHHON ceccuu. CoaepxaHue BOINPOCOB OJHOIO OHJIeTa OTHOCHUTCA K
pa3IMYHBIM paszfielaM MpOTpaMMBI ¢ TeM, 4TOOBI OoOJiee TOJHO OXBATUTh MaTepHal ydeOHOM
JUCIUTLTIHEL.

B aynuTopum, riae mpoBOANTCS yCTHBIN 3a4eT (9K3aMeH ), TIOJHKHO OJTHOBPEMEHHO HaXOJTUTHCS
He OoJjiee IIECTH CTYIEHTOB Ha OJHOrO IperojaBaTels, NMPUHUMAIONIEro 3adeT (dk3ameH). Ha
MOJITOTOBKY OTBETA Ha OWJIET Ha 3a4deTe (9k3ameHe) oTBoauTcs 40 MUHYT.

[1pu npoBeeHNM MUCHBMEHHOT0 3a4eTa (9K3aMeHa) Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynbrar ycTHOrO (MChMEHHOTO) 3a4eTa (3K3aMeHa) BBIPAYKACTCS OIICHKAMMU:

Ouyenka «omauunon— om 91 0o 100 6a1106 — TEOPETUUECKOE COJIEPKAHNE Kypca OCBOCHO
MIOJTHOCTBI0, 0€3 Mpo0OeIoB, HEOOXOUMBIC TPAKTUUECKUE HABBIKK pa0OTHI C OCBOCHHBIM MaTepUaIoM
copmupoBanbl. Bee mpemycMoTpeHHbIe TporpaMMoit o0ydeHns yaeOHbIe 3a1aHusT BBITIOJHEHB], Ka9eCTBO MX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM OailioB, OM3KUM K MakcuMalibHOMY. Ha sK3ameHe CTyaeHT AeMOHCTpHpYeT
DITyOOKHE 3HAHUS MPETYCMOTPEHHOTO MPOTrpaMMOi Marepuaia, yMEeT YETKO, JAKOHMYHO U JIOTUYECKH

62



TIOCIIE/IOBATENBLHO OTBEYATh Ha MIOCTABIIEHHBIE BOIPOCHI.

Ouyenka «xopowo» — om 81 00 90 6ann0eé — TEOPETUUECKOE COJEP)KAHUE Kypca OCBOEHO,
HE0OXO/IMMbIE TMPAKTUUECKUE HABBIKK pabOThl C(hOPMUPOBAHDI, BHITOTHEHHbIE YUEOHBIE 3aJaHUS COZIEPKAT
He3HAYUTENbHbIE OMMOKU. Ha 3K3aMeHe CTy/IeHT IEeMOHCTPHUPYET TBEPIOE 3HAHKSI OCHOBHOT'O (IIPOrPAMMHOTO)
Marepuaa, yMeeT 4eTKo, IpaMOTHO, 0e3 CYIIIECTBEHHBIX HETOUHOCTEH OTBeYaTh Ha IIOCTaBIIEHHBIE BOIIPOCHI.

Ouenka «yoosnemeopumenvno» —om 61 0o 80 6ann106 — TeopeTUIECKOE COIEPKAHUE Kypca
OCBOEHO HE€ MOJHOCTHIO, HEOOXOJUMbIE PAKTUUECKUE HABBIKK PabOThl CHOPMUPOBAHBI YACTUYHO,
BBHITIOJTHEHHBIE YUeOHBIC 3a/1aHUs COJIEpKaT rpyobie ommnoOKku. Ha sx3aMeHe CTyACHT JEeMOHCTPHPYET
3HAaHHE TOJILKO OCHOBHOT'O MaTepuaia, OTBEThI COJIEP:KaT HETOUYHOCTH, CJIad0 apryMeHTHPOBAHBI,
HapylleHa 0CIeA0BATEIbHOCTD U3JI0KEHUS MaTepuaia

Ouenka «neyoosnemeopumenvioy — om 36 00 60 6annoe — TEOPETUUECKOE COJIEPIKAHUE
Kypca He OCBOCHO, HEOOXOJUMbIC MPAKTUYECKUE HABBIKU pa0OTHI HEe CPOPMHUPOBAHBI, BHIITOJIHEHHBIC
yueOHbIe 3a/laHusl colep)KaT rpyOble OIIMOKH, JOMOJIHUTENbHAS CaMOCTOATENIbHAas padoTa Haj
MaTepHaJIoM Kypca He MPHUBEAET K CYINIECTBEHHOMY MOBBIIICHUIO KAaYECTBA BBIMOJHEHUS YUYCOHBIX
3agaHuii. Ha sk3aMeHe CTyIeHT AEMOHCTpUPYET HE3HAHHE 3HAUYUTEIbHOW YacTH MPOTPaMMHOIO
Marepuaia, CYIIEeCTBEHHbIC OIIMOKM B OTBETAaX HA BOIPOCH, HEYMEHHE OpPHEHTHPOBATHCS B
MaTepuaie, He3HaHUe OCHOBHBIX MOHSTUN AUCIUILITUHBI

8. MaTepuaibHO-TeXHHYeCKOe o0ecneyeHne TUCHUIIMHbI

8.1 Tpebosanus k mamepuanbHo-mexHUUECKOMY 00ecneueHuIo

Peanuzanus yuebHON aucuuminHel «MartemaTtrnka» OCYIIECTBISETCS C HCIOJb30BaHUEM
MaTepHaIbHO-TEXHUUECKOH 0a3bl, oOecrednBaroliel IpoBeileHUe BCeX BUJOB YYEOHBIX 3aHATUH U
HAY4YHO-HUCCIIEJOBATEIbCKONH pabOThl CTYAEHTOB, NPEAYCMOTPEHHBIX MpOrpaMMoil y4ueOHOM
JUCLUIUINHBI U COOTBETCTBYIOIIECH NEHCTBYIOLIMM CAaHUTAPHBIM M IIPOTUBOIIOKAPHBIM IIpaBUJIaM U
HopMaM. [[ist oGecrieyeHnst OCBOCHMSI AUCHUIUIMHBI HEOOXOJUMO HaIMYKe: JIEKIIMOHHON ayauTOpuu
OCHAIICHHOW MYJIbTUMEAUNHBIM NPOEKTOPOM, ayAMTOPUM C HMHTEPAKTUBHOM JOCKOM  JJIA
IIPOBEJCHUS MPAKTUYECKUX 3aHSITUN, Y4EOHbI U HayyHbI aOOHEMEHT OMOJIMOTEKH, YUTaJIbHbIE
3aJIbl, KOMITBIOTEPHBIE KIIACCHI C BBIXOJIOM B HHTEPHET.

B camocrosiTensHON M ayaUTOpHOW paboTe CTyJEHTaMHM aKTHBHO MCIIOJB3YETCs €lrHas
uH(popMaloHHas 6a3a (HOBasl JIUTEpaTypa, MEPUOINKA, SJIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI,
AIIEKTPOHHBIE YUEOHUKH, CIIPABOYHHUKH).

st peanuzanuu paboueid mporpaMMbl JUCITUTITUHBI UMEIOTCS CIICIAATbHbBIC TOMEIICHUS TSI
MPOBEJICHUS 3aHATUN JIEKIIMOHHOIO U CEMMHApCKOr0 THUIA, TPYIIIOBBIX W WHIMBUIAYAJIBHBIX
KOHCYJIbTAIIMM, TEKYIIEro KOHTPOJISI M MPOMEXKYTOYHOM aTTECTAIMU, a TAKKE MOMEIIECHUS s
CaMOCTOSITENIbHOM paboOThl M MOMEIIEHUs A XpPaHEHUS U MPO(PHUIAKTUYECKOTO OOCTY>KUBAHUS
obopynoBanus. CrnenraibHbIe TMOMEMICHHUS YKOMIUIEKTOBAHBI CIEIUATU3UPOBAHHON MEOENbI0 U
TEXHHUYECKUMHU CPEJCTBA OOyUYeHUSs, CIHYXKallUMH JUIsl TpEACTaBlIeHUS HHPOpPMAIH OOJbIION
ayIUTOPUH.

ITpu npoBeieHNH 3aHATHH JEKIIMOHHOTO/ CEMUHAPCKOTO THIA 3aHATHH HUCTIONB3YIOTCS:
JIUYEH3UOHHOE NPO2PAMMHOE 0becneyerue:
- Iponyxtsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noanucka (Open Value Subscription);
AnTHBHpYCcHOE nporpammHoe obecnieuenne Kaspersky Endpoint Security Crannaptheiii Russian
Edition;

8000010 pacnpocmpansemvie NPOePAMMbL:
— Academic MarthCAD License - MaTemMaTHueckoe mporpaMmMHoe o0ecrieueHne, KoTopoe
MIO3BOJISICT BBIMTOJIHATH, aHATM3UPOBATh BAYKHEHIINE HHKCHEPHBIC PacyeThl 1 OOMEHHBATHCS MU,

—  WinZip nns Windows - mporpamm 11t CKaThs U pacliakoBKH (haiijios;
— Adobe Reader st Windows — nporpamma aiist utenust PDF ¢aiinos;
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— Far Manager - KOHCOJBHBIN (ailIOBBIA MEHEHKEp IS ONEPAIMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

[Ipun ocymecTBieHnH 00pa30BaTENBHOIO Ipolecca CTYACHTaMU U IPEernojaBaTeseM
UCTIONIL3YIOTCS CIENYIONINe HHPOPMAIIMOHHO cripaBouHble cucteMbl: DbBC «A#lludpoyke», IbC
«Kouncynprant crynenta», CIIC «KoncynbranT mwitoc», CIIC «"apanty.

8.2 Ocobennocmu peanuzayuu OUCUUNIUHBL O UHBAIUOO0E U JIUY C OZPDAHUYUEHHBIMU
603MONCHOCMAMU 300P06bA

s CTyneHTOB C OIrpaHMYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI CO3/IaHbl CIIELIMAJIbHbBIC
YCIIOBHSA /7S TOJTyYeHHUs 00pa3oBaHus. B esix 10CTyMHOCTH MOJTy4eHHsI BEICIIETO 00pa30BaHMsI IO
o0pa3oBaTeNbHbIM MPOrpaMMaM HHBAIMJAMU W JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsI YHUBEPCUTETOM 00ECIIEYHBACTCS:

1. AnpTepHaTHUBHAs Bepcus OPUIHMATBLHOTO caiita B ceTu «HTepHeT» 1S cTaboBUASAIINX;

2. 115 MHBAIKMIOB C HAPYIICHUSAMH 3peHUs (CIIa0OBUIAIINE, CIETIBIC)

- TPUCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOIIETO OOydaromeMycs HEOOXOAMMYIO IOMOIIb,
IyOnrpoBaHHUE BCIYX CIIPABOYHOM HHGOPMAIIUU O PACIMCAHUN YUeOHBIX 3aHATHI; HATMYKUE CPEICTB
JUISL YCUJICHUST OCTATOYHOTO 3PEHUSI, OpaiyieBCKOM KOMIBIOTEPHON TEXHHUKH, BUJICOYBEIIMUUTENICH,
IporpaMM HEBH3yaJbHOTO JOCTyNMa K HH(pOpPMAIUH, MPOrpaMM-CHHTE3aTOPOB PEYd U JAPYrHX
TEXHUYECKHUX CPEACTB MpHeMa-liepeadn y4eOHOW WH(OpMAaMKU B JOCTYIHBIX (GopMax s
CTYJICHTOB C HapYyLIECHUSMH 3PEHUS;

- 3aJ]aHUs JIJIS1 BBITIOJTHEHUS HAa DK3aMEHE 3aUUTHIBAIOTCS] ACCUCTEHTOM;

- THUCHMEHHBIE 3a/laHus BBIMOJHSAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS AaCCHCTEHTY
00yJarommMmcs;

3.ln1 WHBaNMMIOB M JIMI C OrPaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI MO CIYXY
(cmabocrnpIamue, TIIyxue):

- Ha 3ayeTe/PK3aMeHe MPHUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIUI CTYIEHTY HEOOXOAMMYIO
TEXHUYECKYIO TTOMOIh C YYETOM HHAMBUIYaTbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, IepeIBUTATHCS, TPOUUTATh U OPOPMHUTH 33/1aHNE, B TOM YHCIIE 3aIUChIBas O]l AUKTOBKY);

- 3a4eT/3K3aMeH MTPOBOIUTCA B TUCbMEHHOM (hopMme;

4. Jlns WHBaIMAOB U JMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTAMH 3J0POBBS, HMEIOIINUX
HapyIIeHUs OMOPHO-IABUTATEIILHOTO ammapara, CO3JaHbl MAaTepUaTbHO-TEXHHUYECKUE YCIOBUS
o0ecreynBaroIue BO3MOXXHOCTb OECHpPENITCTBEHHOTO JOCTyla oOOy4yaloluxcst B y4ueOHbIe
MOMENICHHUSI, OOBEKTY TMUTaHUs, TYaJeTHbIE W JPYrue TOMEIICHHS YHHUBEPCHUTETa, a TaKXkKe
npeObIBaHMs B YKAa3aHHBIX MOMENIEHUAX (HAIMYUE PACIIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH U
JIPYTUX IPUCIIOCOOJICHU).

- TUChbMEHHBIE 3a/laHUsl BBIMOJHAIOTCS HA KOMIBIOTEPE CO CIEUHUATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00eCIIeYeHNEM WU HAJMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KEJIAaHUIO CTYACHTA IK3aMEeH IMPOBOJIUTCS B yCTHOH (popme.

OO6yyaromuecs W3 YUCIa JIMI C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3710POBbsI 00€CIIeUeHbI
AIIEKTPOHHBIMU 00pa3oBaTEeNbHBIMHU pecypcaMu B opMax, aJanTHPOBAHHBIX K OTPaHUYCHHSIM MX
3JI0POBBSL.
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IIpunioxenne 1

JIUCT UBMEHEHUM (1OIOJTHEHUI)

B pabOoYyIO IporpaMmy 1o JUCHUILTMHE «MaTeMaThKay
y

1o HarpasieHuto noArotoBku 18.03.01 — Xumuueckas TEXHOIOTHUS;

[Tpoduns «TexHonorus u nepepadoTKa MOJIUMEPOB)

Ha 20_ /20__ y4eOHBbIH rox

Neni/nt

JaemenT (myHKT) PII/I

IlepeyeHb BHOCMMBIX
H3MeHeHUi (T0MoJIHEH W)

Ipumeuyanue

OO6cyxaeHa U peKOMEHJ0BaHa Ha 3aceJaHuu Kadeapsl anreopbl u auddepeHnaibHbIX

YPaBHEHUM
IpoTOKOJI Ne or" " 20 1.
3asenyrommii kadeapoit / /
yro p
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Pacnipenenenne 6amioB TEKyIero 1 pyoe:KHOro KOHTPOJILS

IIpuioxenne 2

No Cymma 6annoe

n/n Buo xonmpons Obwas cymma | 1-a mouxa 2-1 mouka 3-a mouka

1. Iocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 40.

2. Texyuyuii Konmpony: 00 15 bannos 00 5 0. 005 0. 005 0.
Paboma ¢ ayoumopuu 6o epems om 0 0o 9 0. om0oo3| om0oo36.| omOodo3é.
3auAmMuUA 0.

Penrenue npuMepoB y JOCKU 1030.| om0ool om0ool6. |om0oolbé.
0.

Pemenune npumepoB Ha MecTe m036.| om0ool om0oolb. |om0oolbo.
0.

OTBETHI HA TEOPETHYECKHUE BOIPOCHI 1036. | om0ool om0ool6. |om0oolbo.
6.

Buinonnenue oomauinezo 10 6 6. om0oo2| om0do26. |om0oo?2b.

3a0anus 6.

3. Pybesrcnvlit Konmpois 00 45 bannos 00 15 6. oo 15 é. 00 15 6.
TECTUPOBAHUE ot 0- 1o 156. | ot 0- 1o 56. ot 0- 1o 56. | ot 0- mo 56.
KOJUTOKBHYM ot 0 1o 156. | ot 0 mo 56. ot 0 10 56. | ot 0 g0 56.
KOHTpOJIbHAS paboTa ot 0 mo 156. | ot 0 mo 56. ot 0 1o 56. | ot 0 o 56.

Hmozo cymma mexywiezo u
Py0ercnozo Konmponsa 00 706annoe 00 230. 0o 230 0o 246
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lpunoscenue 3

IIkaja oneHUBaHUS JIAHUPYEMBbIX Pe3yJbTATOB 00y4eHUs
Texyumuii 1 pyoeKHbIA KOHTPOJIb

Cemectp Ikana oneHUBaHUA
0-35 GamtoB 36-50 6annos 51-60 6annoB 61-70 6annos
1,2,3 | YacTtuunoe IlomHOC wm | ITomHOE Mym IlonHoe mocemieHue
MoCelIieHne YaCTUYHOE YaCTUYHOE ayJUTOPHBIX
ayJUTOPHBIX MIOCELICHNE MOCELICHNE 3aHATUIL.
3aHATHUH. ayJIMTOPHBIX ayJUTOPHBIX [TomHoe
HeynosnerBopurens | 3aHaTui. YacTUYHOE | 3aHATHIA. BBIITOJIHCHUE
HOE TMPAKTHYECKUX | BBITIOJIHEHUE [TonmHoe MPAKTUYECKUX
pa0or. [Tnoxas | mpakTUYECKUX BBITIOJIHEHHE paboT. Beimonnenue
MOJIrOTOBKA K | pa0oT. BbImonHeHne | MPaKTHYECKUX KOHTPOJIBHBIX
OaJIBbHO- KOHTPOJIBHBIX paboT. pabor, TECTOBBIX
PEUTUHTOBBIM paoor, TECTOBBIX | Brimnonnenue 3aJ]aHuil Ha OILICHKU
MEPOIIPHUATHSIM. 3a/IaHU Ha OLIEHKH | KOHTPOJBHBIX COTIIMYHOY.
CryneHt HE | «yIOBJIETBOPUTENLH | paboT, TECTOBBIX
JIOITYCKAETCS K| Oo». 3aJaHUi Ha
MIPOMEKYTOUHOM OLIEHKH «XOPOIILIO».
aTTecTaluu
IIpomexyTouHasi arrecTanus (3a4éT)
Cemectp [ITkama oneHuBaHus
He 3a4reno 3auTeHo
(36-60 6annoB) (61-100 6amnoB)
1,2 Crynent wumeer | CTyaeHT umeeT 36-45 GanioB Mo UTOraM TEKYIIETO U pyOeKHOTO
36-60 GanyoB MO | KOHTPOJIS, Ha 3a4eTe Jajl MOJHBIN (YaCTUYHBIM) OTBET Ha
UTOraM TEOPETUYECKHI BOIIPOC ¥ YACTUYHO (ITOJIHOCTHIO) PELLINII 3a/1a4y.
TEKYILEro u | CtyneHt umeet 46-60 6anioB 1o UTOraM TEKYIIETO U PYyOEeKHOTO
pyOexHOro KOHTPOJIS, HA 3a4eTe AaJl MOJIHbIA OTBET Ha OJJMH BOIIPOC WU
KOHTPOJIS, Ha | pelu 3a1auy.
3auére He | Ctynenry, umewomemy 61-70 6amioB Mo MTOraM TEKYILEro M
OTBETHJI Ha | pyOeKHOTO KOHTPOJIS, BHICTABIIETCS OTMETKA «3auTeHOo» 0e3 crauu
TEOPETUYECKUI 3auéra.
BOIIPOC U  HE
peln 3a1auy.
IIpomexyTounas arrecTanus (IK3aMeH)
Cemectp [ITxana oneHuBaHMS
HeynosnerBopuren | Y 10BIETBOPUTEIBHO Xopoiio OTnan4HO
BHO (61-80 6anoB) (81-90 6annoB) (91-100 6amoB)
(36-60 GamoB)
3 Crynent umeer 36- | Ctygent umeer 36- | CtyneHt umeet 51- CryneHT  uMmeer

60  OayioB o
UTOTaM TEKYIIETo U

50 OaJuIoB o
UTOTaM TEKYILIEro U

60 6aJU1I0B 110 UTOraM

TEKYIIEro U

61-70 OawiOB MO
UTOTaM TEKYIIETO
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pyOeKHOTO
KOHTPOJIS, Ha
9K3aMeHe He Jal
MOJTHOTO OTBETA HU
Ha OJIUH BOIIPOC.
CryneHT umeer
36-45 OGamwioB 10
UTOTaM TEKYIIETO U

pyOeKHOTO
KOHTPOJIS, Ha
JK3aMeHe an
MTOJTHBIN OTBET
TOJILKO Ha OJUH
BOIIPOC

pyOeKHOTO

KOHTPOJIS, Ha
JK3aMCEHE an
MOJHBIM OTBET Ha

OIMH  BONpPOC U
YaCTUYHO
(TTOTHOCTBIO)
OTBETHJI HA BTOPO.
CtyneHT umeer 46-

60 OaoB o
UTOTaM TEKYIIEro U
PYOEKHOTO

KOHTPOJIS, Ha
IK3aMeHe pit:h

NOJHBIH OTBET Ha
OIMH BOMPOC HIIH
YaCTMYHO  OTBETHII
Ha 00a Borpoca.
CryneHT uMeeT 110
UTOTaM TEKYIIETro U
pyOEKHOTO
KOHTPOJIS 61-70
OaiIoB Ha PK3aMeHE
HE Jal  TIOJHOTO
OTBETAa HM Ha OJIMH
BOIIPOC.

pyOexHOTO
KOHTPOJIS, Ha
JK3aMeHe Jaj
MOJIHEBIA OTBET Ha
OJIMH BOIIPOC U
YACTUYHO
(TIOITHOCTHIO)
OTBETHJI HA BTOPOU.
Crynent umeer 61 —
65 GaIoB 110 UTOTaM
TEKYIIEro u
pyOeKHOTO
KOHTPOJIA, Ha
9K3aMEHEe Jaj
IIOJIHBIA OTBET Ha
OJIMH BOTIPOC H
YaCTHYHO OTBETHII Ha
BTOpOil. CTyAeHT
nmeet 66-70 6auIoB
10 UTOTaM TEKYIIETO
U pyOex)HOTO
KOHTPOJISI, Ha
JK3aMeHe) aall
MOJHBIA OTBET
TOJIBKO Ha OJIUH
BOTIPOC.

" pyOexHOoro
KOHTPOJIS, Ha
JK3aMEHE nan

MOJIHBIN OTBET Ha
OIUH BOIIPOC U
YaCTUYHO
(TOITHOCTHIO)
OTBETUJI
BTOPOM.

Ha
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