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[lporpamma  ywyeGHO#t jmcumiumiubl  «MaremaTukay — cocTaBieHa HAa — OCHOBAHMM
l'ocynapersennoro o6pasosatensHoro crammapra BbICLIEro NpopEeCCHOHANBHOrO 00pa3oBaHUS
(I'OC BIIO) Honeuxoi Hapomnoii Pecny6nuku (JHP) no nanpasnenuio moarorosku 04.03.01
XuMus, yTBEpPIKIEHHOMY HPUKA30M Munncrepera obpaszosanust u nayku JIHP or 20 arpessi
2016 1. No 454;

Ilopsinka oprammsammu  yueGHOro mpouecca B 00pa3oBaTeNIbHBIX OPraHU3aLHUSX BBICIIETO
npodeccronanbHOro o6pazoBanust J{oHenkoi Haponnoit Pecnybmuku, yTBepskaeHHOro nprKazom
Mumnncrepcrsa o6pasosanus u Hayku JJHP Ne 1171 ot «10» HOs10ps1 2017 1.;

Y4eOHOro MiaHa M OCHOBHOH o00pa3zoBaTelbHOMN [IPOTPaMMBI  BBICIIETO MPOPECCHOHATBHOTO
00pa3oBaHusi HanpasieHus 1oarotoBku 04.03.01 Xumus, paszpaboranueix B [OY  BITIO
«JloHeuKui HAMOHANBHBIA YHUBEPCUTETY,

PazpaboTunk:

AOLEHT, TOKTOP (U3NKO-MAaTEMaTHYECKUX HAYK,
npogeccop kapeaphl BeICLIEH MaTeMaTHKHU

1 METOJIMKH IIPEINO/IaBaHUsl MATEMATHKH

KaHAUJAT [eJarorHueckux Hayk,
JOIEeHT Kadenphl BBICIIEH MaTeMaTHKu

U METOJUKH INPENOAaBaHUs MaTEMATHKN IO. B. AGpamenkosa

IIporpamma yueGHOM mHCUMIIMHBI yTBep)kieHa HA 3acelaHHH Kaeapel BBICIIEH
MaTeMaTHKH U METOJMKH MIPETOJaBaHUSI MATEMATHKH

[Ipotokon Ne 12 ot 09 anpesnst 2020 . /é
3asenyrommuii kapeapoit , Mﬁ E. 1. Ckada
/

[lporpamma  y4eGuoM  AuCUMIIHHBI omobpena  y4eOHO-METOMMYeCKoi  KoMuccueit
(aKybTeTa MaTEMATHKH U HHPOPMALHOHHBIX TeXHOIO U
[Iporoxon Ne 8 ot «15» anpesst 2020 .

[Ipencenaresns yue6HO-MeTOMMYECKOI
KOMHCCHH (haKysIbTeTa JI. Y. CensixoBa
o

[Iporpamma  yue6Ho#  aucummmmubl omobpeHa  y4eOHO-METONMYECKOH KOMHCCHEN
XUMHYECKOTO (haKyibTeTa
IIpotokon Ne 3 ot «15» anpesnst 2020 r.

[Ipencenaresns yue6HO-MeTORHYECKOI q /
KOMHCCHU XUMHUECKOTO (aKyIbTeTa 7 H. B. SI610ukoBa
; &
v




1. OBJACTb IPUMEHEHMS U MECTO JUCLUMIIJIUHLI B YYEBHOM
MPOLIECCE

Kypc «MaremaTrkay sIBISIeTCS TUCIMILTMHON 0a30BOM yacTH MpoQecCHOHaIbHOro OoKa
MOATrOTOBKHU CTYJEHTOB 1O HampasieHuto noaroroBku 04.03.01 Xumus.

OcHoBbIBaeTcs Ha 0a3e MpeaMeTOB anredpa M Hayala MaTeMaTW4YecKoro aHaiu3a |
TEOMETPUsI, U3y4aeMbIM B 00pa30BaTEIIbHBIX OPTraHU3AIMIX CPEAHETO 00IIero 00pa3oBaHusI.

SIBnsieTcst OCHOBOM 11l M3y4YeHHs (PU3UKH, aHATTMTUYECKONH XUMHUH, OPTaHUYECKON XMMHUH,
HEOPraHMYeCKOM XUMHHM, (U3HUYECKOW XHMMHH, KOJUIOMJHOM XUMHMH U JPYTUX XUMHUYECKUX
JUCLMIUIMH. MaremaTtndeckue METOAbl NPUMEHSIOTCA [UIsl aHajlu3a COCTOSHUS W IIPOrHO3a
Pa3sBUTHSI XMMHUYECKUX SIBIIEHUI M MPOLIECCOB, a TAKXKe, IPU U3y4YCHUM XMMUYECKUX METOJIOB U
MOJEIIEH.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueonoil Oucyuniunl

Hanpasnenue moaroToBku 04.03.01 Xumus
[Tpodunb

OO6pa3oBareapHas mporpaMmma OakanaBpuar
Kpanuduxanms OakayaBp
KonudecTBO conepikarenbHBIX MOTYJICH 7 (15)

JuctummHa 6a30Boi / BApUaTUBHOM 4acTu

. bazoBas yacTh npoeccroHanbHOro OJ10Ka
00pa3zoBaTebHON MPOTPaMMBbI

®opwmel kouTposist (MK, sk3ameH, 3auer) 4 MOAYIBHBIX KOHTPOJIA, 4 SK3aMeHa
MokasaTemn ouyHas opma 3aouHas Gpopma
0o0yJeHus 0o0yJeHus
KonnuecTBo 3a4eTHBIX eAUHUILL (KPEAUTOB) 19,5
I'on moaroroBku 1,2
Cemectp 1,2,3,4
KonnuecTBo yacoB 702
- TEKIIUOHHBIX 192
- IPAKTUYECKUX, CECMUHAPCKUX 140
- 1a0OPaTOPHBIX
- CaMOCTOSITEIbHON pabOTHI 370
B T.4. UHAMBHUAYaJIbHOE 3aJ]aHKe
HenenrHOE KOJIMYECTBO YaCOB,
B T.4. ayTUTOPHBIX > 4/ /55/

3. OINHUCAHUE JUCHUIIJINHBI

Ilean u 3agaun

Ienu — dbopmupoBaHWE y CTYACHTOB YMEHHH HCIIOJIb30BaTh OCHOBHBIE MAaTEMaTHYECKHE
3aKOHBI B TPO(ECCHOHAILHON NESITEIbHOCTH; TPUMEHAITh OCHOBHBIE MAaTEeMaTHYECKHUE 3aKOHBI MPH
aHaJIN3€ MOTYYEHHBIX PE3YJIbTATOB XUMHUUYECKOTO SKCIIEPUMEHTA.

3aoauu:

— YCBOWTH OCHOBHBIE MaTE€MaTHYECKHE METOJbl, O3HAKOMUTHCS C UX MNPUMEHEHUSIMU K
PEIICHUIO TEOPETHUECKUX U MPUKIIATHBIX 3a/1a4;

— TPUMEHSATh OCHOBHBIE MAaTEMAaTUYECKHE€ METOJbl K TOCTPOCHUI0 U HCCIIEIOBAHUIO
MaTeMaTHYeCKUX MOJIEICH pealbHbIX MPOIECCOB, K PEIICHUIO 3a]]a4 MaTeMAaTHKU, (DU3UKHA, XUMUU;

— TPUMEHATh MAaTeMAaTHUYECKHE METOJIbl MJisi aHaju3a COCTOSIHUS W TPOrHO3a PAa3BUTHS
XUMUYECKHX SBJICHUH U MTPOIIECCOB;

— TPUMEHSATh MATEMAaTHUYE€CKUE METOJIbI IIPU U3YUYEHUHU XUMUYECKUX METOJ0B U MOJIENIEH.
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TpeGoBanusg K pe3yabTaTaM OCBOEHHMS AMCHMILIMHBI. [Ipoliecc mM3ydyeHUs IUCHUIUIMHBI
«MaTtemMaTiKa» HampaBieH Ha (QOPMUPOBAHUE DJIIEMEHTOB CIEAYIOIIUX KOMIETCHIUNA B
coorBerctBuu ¢ ['OC BIIO JIHP mo nampasnenuto nmoarotoBku 04.03.01 Xumus 1 OCHOBHOM
0o0pa3oBaTeNbHONW MPOrpaMMBbl  BBICIIEr0 MPO(ECCHOHATBFHOTO 00pa30BaHMsA HAalpaBJICHUS
nonarorosku 04.03.01 Xumus:

a) oowexynomypnuix (OK):

— CHOCOOHOCThIO K KOMMYHHMKallMd B YCTHOW M TNHCbMEHHOH ¢opMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX JUIS PEIICHUS 3a7ad MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aUMOICUCTBUS
(OK-5);

— cmocoOHOCTRIO K camMoopranu3anuu u camoodpazosanuio (OK-7);

0) oowenpogheccuonanvnvix (OIIK):

— CHOCOOHOCTBIO  HWCIIONIb30BaTh  IOJNYYCHHBIE  3HAHUSA  TEOPETUYECKHMX  OCHOB
byHIaMEHTAIBHBIX PA3/eIOB XUMHUH TIPH peleHnn npodeccnoHanbHbx 3a1ad (OIIK-1);

— CMOCOOHOCTBIO HCIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUINH B
npodeccuonanbHon aestenbHoCcTH (OITK-3);

— CHOCOOHOCTBIO pelIaTh CTaHJAPTHBIE 3aladdl TPO(EeCCHOHANBLHOW AESITENTbHOCTH C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHU C YYETOM
OCHOBHBIX TpeOoBaHMi nHpopmanmonHoii 6e3omacuoctu (OI1K-4);

8) npogheccuonanwvnwvix (I1K):
HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeIbHOCTh:

— CIIOCOOHOCTBIO BBIIOJHATH CTaHJAPTHBIE OIepaluy 1o npeniaraeMbiM meroaukam (ITK-1);

— CTMOCOOHOCTHIO MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYUYHBIC 3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMHUYECKON HAYKH TIPH aHAJIM3€ MOTydeHHBIX pe3yabTaToB (I1K-4).

B pe3yabrare uzyvenusi yueOHOH ITMCHUIIMHBI CTYAEHT J0JIKEH:

3namp: HyHIaMeHTaNbHbIE pa3elibl MaTeMaTHKH (MaTeMaTH4YecKH aHajau3, aHaJUTH4ec-
KYI0 TEOMETPHIO, JUHEHHYI0 anreOpy, nuddepeHnnanbabpie ypaBHEHHsI, TEOPUIO BEPOSTHOCTEH H
MaTCMaTU4YCCKYIO CTaTI/ICTI/IKy).

Ymemp: ymeTs npuMeHSTH MOJNyYEHHbIE 3HAHUA JJIS aHAM3a OCHOBHBIX 3a/1ad, TUIMHYHBIX
AJid €CTCCTBCHHOHAYYHBIX JUCHUIIIIWMH, BJIAACTh MPUEMaMH PCIICHUA TAaKHUX 3a/lad; HUCIIOJIb30BaTbhb
OCHOBHBbIE MaTe€MaTHYeCKHe 3aKOHBbI B MPO(ECCHOHANBHON NEATENbHOCTH; MPUMEHSIThH OCHOBHBIE
MAaTCMAaTUYCCKUEC 3aKOHBI TP aHAJIN3C MOJYYCHHBIX PE3YJIbTATOB XUMHUYCCKOI'O SKCIICPUMCHTA.

Bnaodems: npuemamu penieHHs OCHOBHBIX 3ajad, THUIHYHBIX JUIS €CTECTBEHHOHAYYHBIX
JUCLUMIUIMH; HaBbIKAMH aHAJIM3UPOBATh YTBEpXKICHHE, (OpPMYTUpOBaTH peE3ynbTaT, BUICTH
CJIEJICTBUS TIOJyYEHHOTO pe3yNbTara.

4. COJIEP)KAHUE JUCLUIIAHBLI U ®OPMbI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

HopsiakoBbIi

Kparkoe cogep:xxanue TeMbl
HOMeEp M TeMa

Cooeporcamenvuotii mooyas 1

Tema 1. Cucrembl JIMHEWHBIX YpPaBHEHUMW, PpEIICHUE CHUCTEM ypaBHEHHII.
JIuneitnas Ol[HOpOI[HBIG, HCOAHOPOAHBIC, HCCOBMECTHBIC, COBMCCTHBIC, OMPCACIICHHLIC U
anredpa HEeOTpee/IeHHbIE CUCTEMbI JIMHEWHBIX YpaBHEHUN. DKBUBAJICHTHBIE CUCTEMbI

ypaBHEHHH, SKBUBAJICHTHBIE NPEOOPA30BaHMs CUCTEM JIMHEHHBIX ypaBHEHHIA,
MetoJ ["aycca peneHus CucTeM JTMHEUHBIX YpaBHEHU.

Onpenenurenu: oOMNpeaeneHne, CBONUCTBA. MHHOpPBI, JOMOJTHUTEIbHbBIE
MUHOPBI, anredpandeckue aomnoiHenus, Teopema Jlamnaca. [1pasuno Kpamepa
pEeLICHUs] CUCTEM JIMHENHBIX YPABHEHUM.




Martpuupl: onepanuyd CI0XKEHHS, YMHOXKEHHS MAaTpULIbl Ha YHCIIO,
YMHOXXEHHSI MaTpPHUII, CBOMCTBA onepanuii. OOpaTHas MaTpuIila: onpeaeaeHue,
KpUTEpUN CYLIECTBOBAaHHMs, OTbICKaHWE. PaHr marpuusl, Teopema O paHre
MaTpHLbI, KPUTEPUA COBMECTHOCTH M KPUTEPHH OIPEACIECHHOCTH CHCTEM
JIMHEWHBIX YPABHEHUM.

Tema 2.
BexropHas
anrebpa

CkanspHble M BEKTOPHBIE BEJIMYMHBL. BEKTOpbl, MOAYIb BEKTOpA.
PaBeHCTBO BEKTOpPOB, KOJJTMHEAPHBIE M KOMILIaHAPHBIE BEKTOpHI. CloxxkeHue
BEKTOPOB M YMHOXEHHE BEKTOpa Ha YHCIIO, CBOWCTBAa OmNEpanuil Haj
BEKTOpaMu. JIMHEHHass 3aBUCHUMOCTb M HE3aBUCUMOCTb  BEKTOPOB.
HeoOxonuMoe M J10CTaTOYHOE YCIOBHUS KOJUIMHEAPHOCTH JBYX BEKTOPOB,
JINHEMHOM 3aBUCUMOCTH JIBYX U TPEX BEKTOPOB.

basuc TpexmepHoro npoctpancTsa. [IpsmoyronapHas gekapToBa cucTemMa
KOOpJAMHAT Ha IJIOCKOCTH W B MpocTpaHcTBe. KoopauHaTel BEKTOpa U KOOp-
nuHaThl Touku. J[nmmHa Bektopa. KoopauHaTel CyMMBI, pa3HOCTH BEKTOPOB U
MPOU3BEICHUS BEKTOpA HA YKCIIO. Jlenenue oTpe3ka B 3aJaHHOM OTHOLIEHUH.

CxansipHOE€  MPOM3BEJCHHE  BEKTOPOB:  OMNpENEJICHHE, CBOMCTBA,
BBIPQKEHHUE CKAJISPHOTO MPOU3BEAECHHUS YEPE3 KOOPAMHATBI 3THX BEKTOPOB.
Yron Mexnay IByMsl BEKTOPAMH; YCIOBUE OPTOTOHAJIBHOCTH JIBYX BEKTOPOB.

BekropHoe mpousBeneHue BYX BEKTOpOB. DU3MYECKUI CMBICI,
CBOMCTBA, YCIIOBUS KOJJIMHEAPHOCTH JIBYX BEKTOPOB. BhIpaskeHne BEKTOPHOTO
MPOU3BEICHUS YePE3 KOOPAUHATHI BEKTOPOB.

CMemaHHOe IMPOM3BEIEHUE TPEX BEKTOPOB: IN€OMETPUYECKHH CMBICI,
CBOWCTBA, BBIPAXKECHHE CMEIIAHHOIO IPOU3BEIACHUS Yepe3 KOOPAUHATHI
BEKTOPOB. Y CIIOBHE KOMIUIAHAPHOCTU TPEX BEKTOPOB.

Cooeporrcamenvhutii. M0o0yas 2

Tema 3.
AHanutnyeckas
TeOMEeTpHUs Ha
IUIOCKOCTH

YpaBHEHME TUHUM Ha IUIOCKOCTH. IonsipHas cucrema KOOpIMHAT, CBS3b
ee C JeKapToBoy cucreMo. IIpsmas JIMHKSA HA IUIOCKOCTHU: pa3jIu4HbIC ypaB-
HEHUsA. YTOI MEXKIY NPSAMBIMH. Y CIIOBUE NApauICIbHOCTH U NEPIEHAUKYJIISAP-
HOCTH JBYX IpsMbIX. PaccTosiHue OT TOUKH 10 IpsAMOU. I1ydok npsamsIX.

KpuBbie BTOpOro mopsaka: Kpyr, SJUIMIC, TunepOoiia u mapadoa.
KaHnonuueckne  ypaBHEHHMsA, WX  BBIBOA.  ACHMIITOTHl  THUMIEpOOJIBL.
[IpeoOpa3zoBaHue MNPsMOYrOJNBHBIX KOOPAMHAT Ha IUIOCKOCTU: IOBOPOT,
I1apaJUIEIIbHBIN IIEPEHOC.

Tema 4.
AHanutnyeckas
reOMETpHs B
MIPOCTPAHCTBE

[1nocKOCTh: ypaBHEHUs IUIOCKOCTH, IMPOXOJSIIEH 4Yepe3 TpU 3aJaHHBIX
TOYKH; Y€pe3 TOUKY NEPIEHIUKYISIPHO K 33JaHHOMY BEKTOpPY; B OTpE3Kax;
oOmiee ypaBHEHHE. YTol  MEXAYy JBYMS IIJIOCKOCTSIMHU;  YCIIOBUE
[apaJuIeIbHOCTH U NEPIEHAMKYISIPHOCTH JBYX IIOcKocTed. PaccrosiHue ot
TOYKH JO IJIOCKOCTH.

[Ipsimast TMHMS B IpOCTpaHCTBE: pa3Hble ypaBHeHU. [lepexo ot obmmx
K KAaHOHMYECKMM YpPaBHEHUSM MpPSAMOH. YTOI MEXKIYy [BYMs MNPSAMBIMY;
YCIIOBUSL TapajuIeIbHOCTH M MNEPHEHIUKYISIPHOCTH MPSIMBIX. Y CIIOBUSA
MEPECEUECHUS ABYX MPSIMBIX.

B3anMHOE pacnosnoxeHue npsiMON U INIOCKOCTH. YTOJI MEXKIY IPSIMOM U
IJIOCKOCTBhIO0. Touka mepecedeHusT MNpsSIMOM M IUJIOCKOCTH. Y CIIOBUE
IIPUHAJUICKHOCTH IpsAMOM naHHOU IiockocT. IloeepxHoctu II mopsiaka:
cdepa, SIUTUTICON T, TapabOIOUIbI, THIIEPOOIOUIBI, ITUITUHAPH U KOHYC.

Cooeporrcamenvuutii. M00yas 3

Tema 5.
OyHKIUY,
IIOCJIEIOBATENh
HOCTH, TPEeJIEIbl

[Tonsitne dyHKIMM: 007acTh ONMpeAesieHHs], 00JIacTh 3HAYCHHH, MpHUMe-
pbl. Crioco6s! 3ananus GyHkuu. OrpaHUI4eHHOCTh, MOHOTOHHOCTb, YETHOCTh
u iepuoanuHocTh. OOpatHas Gynkius. [Tapamerpudeckoe 3amanre GyHKIIAN.

[Ipocreiimue sneMeHTapHble (YHKIUH, UX CBOHCTBA M UX TIpaduKH.
CrnoxHass (QyHKIHS, MHOTOWICHBI, pallMOHANBHBIC, alreOpanveckue W




6

TPaHCLIEHICHTHBIE byHKIMH. ITpumepsl C npodeccuoHaNbHO-
OPUEHTHPOBAHHBIM COJIEP)KAHUEM.

IIpenen ¢ynkuuum B Touke. Teopema O €IMHCTBEHHOCTH IIpeerna
¢byukuu. Teopembl o0 Tmpedenax, CBSI3aHHBIX C  apUPMETHUYECKUMU
orepanusaMu 1 HepaBeHCTBaMHU. OJTHOCTOPOHHUE MPEIEIbI.

[Mpenen dynkuuu npu x —> +o0. beckoHeuHo Gonbire U OECKOHEYHO
Maieie GyHKIHH. PackpeiTue HeompeaeneHHocTel. CpaBHeHHE OECKOHEUHO
MaJIbIX (PYHKLIUH, SKBUBAJICHTHbIE OECKOHEYHO MaJlble.

HenpepsiBHOCTh QyHKIIMM B TOYKe. CBONCTBAa HEMPEPHIBHBIX (YHKITUMN.
HenpepbiBHOCTh  (yHKIMHM Ha MHOXecTBE. TOUKM pa3pblBa M  HUX
kiaccudukanus. HempepslBHOCTH 351eMeHTapHBIX GyHKIH. [Ipumepsr.

Uucno e. HarypanbHble norapudmbl, HX CBSI3b C JECATUYHBIMHU.
3ameyvaTesbHbIC TTPeIebl (MIEPBBI U BTOPOW) U CJICJICTBHS U3 HUX.

Tema 6.
Huddepenuman
BHOE
UCYHCIIEHUE
GbyHKIMU OJHOM
MepEeMEHHON

3amaun, KOTOpBIE MPHUBOIAT K TOHATHIO TPOM3BOJHOW, ONpeAeseHHe
MIPOM3BOIHOM, ee (hu3nuecKkoe U reoMeTpuyeckoe coaepxkanue. CBA3b MEXKIY
HETPEPHIBHOCTHIO U CYIIECTBOBAaHHEM NMpPOU3BOAHON (yHkimu. KacarenpHas
Y HOpMaJIb K KPHUBO.

[IpaBuna u ¢hopmysbl BEIYHCICHUS TPOU3BOIHON (TIPOU3BOIAHAS CYMMBI,
MPOM3BEACHNUA U 4acTHOro). IIpom3BOoJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuit. [IponsBonHas oOpaTHOU, CIOXXHOM M HESIBHO 3aJaHHOM (YHKLUH.
HuddepenumrpoBanne GyHKIHMH, 3adaHHOW MapameTpudecku. [IponsBomHas
CTENEHHO-TI0KA3aTeIbHON (DYHKIIHH.

Hudbdepennman  pynkmuu. Ero reomerpuyeckoe coaepkaHue U
cBoiicTBa. MlHBapnanTHOCTh quddepeniana neporo nopsaka. [Ipumenenue
muddepennmana kK mpuOIMKEHHBIM BBIYUCICHHUSIM.

IIpousBoaHas BeicuX nopsakoB. dusndeckuid cMbica 11 Tpon3BogHOMN.
Juddepennmansr Beiciux nopsiakoB. Juddepennuan 11 mopsaka cioxHOM
¢ynkuuu. ['unepbonnyeckre GyHKIUN U UX IPOU3BOIHEIE.

OcHoBHbIE TeopeMbl auddeperiuanpHoro ucuucienus: Poms, Komm,
Jlarpanska. IIpasumo Jlonurans. PackpeiTue HeOIpe 1eIEHHOCTEN.

[TpusHaku Bo3pacTaHusi U yObIBaHUS (QYHKIIUHA. DKCTPEMYMBI (PyHKITUHU:
orpeiesieHue, HEOOXOMMOe M JI0CTaTOYHOE yCIoBHs 3KcTpemyMma. [IpaBuiio
uccienoBanHuss (QyHKIMHM Ha SKCTpeMymbl. HawubGomblee M HauMmeHbllee
3Ha4YeHUs (QYHKIIUU Ha OTPE3KeE.

BBITTyKIIOCTF W BOTHYTOCTH KPHBOM, TOYKM mnieperuda. IlpaBumio
OTHICKAaHUsl MHTEPBAJIOB BBIMYKIOCTH U TOYeK meperunda rpaduka GpyHKIUU.
AcumnTorhl QyHkuu. Cxema MCCIeIOBaHUS U MOCTpOeHUs Tpaduka QpyHK-
un. Perienue 3a1a4 ¢ npodeccnoHaIbHO-OPUEHTHPOBAHHBIM COJEPKAHUEM.

®dopmyna Telmopa ¢ ocraroudabiM wWieHOM B ¢opme Jlarpanxka.
Paznoxenue snemenTapubix ¢GyHkuui o ¢popmyne Teitnopa. [IpubnmkeHHbIe
BBIYHCIICHUSI.

Cooeporrcamenvhutii. M0ooyab 4

Tema 7.
Heonpenenenn
bIN MHTETpa

[TepBooOpasnas. Heomnpenenennslii MHTETpasl, €ro cBoOWCTBa. Tabmuia
OCHOBHBIX HHTerpasioB. HemocpeacTtBeHHOe UMHTErpupoBaHue. MeToasl
WHTETPUPOBAaHUS: 3aMEHa IMEPEeMEHHOW ¥ WMHTETPHPOBAHHWE IO YaCTsM.

Beluncienue UMHTErpajioB, KOTOpBIE COAEpXKAT KBAAPATHBIA TPEXWICH:

I dx ) I(Ax+B )dx . J' dx . J- (Ax+B)dx
ax’ +hx+c’ ax’ +bx+c’ Jax® +bx+c Jax’ +bx+c

.[\/axz +bx+cdx .

HNHTerpupoBanne pannoHaabHBIX ApoOei. THTerpansl, KoTopsie HEe OepyTcs




Tema 8. OnpeneneHne M CBOWCTBA ONPENEIIEHHOro uHTerpana. Popmyna
Omnpenenennbiii | HptoToHa-JIeliOnuma. OcHOBHBIE TeOpeMbl 00 OMNpeaeIeHHOM WHTErpale.
UHTETpaj MeToabl MHTETPUPOBAHUS: 3aMeHA IEPEMEHHOH W HMHTETPHUPOBAHUE II0
gacTaM. HecoOcTBeHHbIe UHTerpajibl ¢ OECKOHEYHBIMU  TpeJesiaMu
UHTErpupoBanus. HTerpassl OT HEOTpaHUYEHHBIX (YHKIUH.
[TpubmmkeHHOEe BBHIYHMCIEHUE ONPEIEICHHOI0 MHTErpaja mno Qgopmynaam
IIPSIMOYTOJIBHUKOB M Tparneuui. [IprMeHeHue OIpeneseHHoro MHTerpania:
BBIUUCJICHHE TUIOMIAIH IIJIOCKOH (pUrypsl, o0bema Tena u JUTMHbI TyTH.
Cooeporrcamenvhulii. M00yib 5
Tema 9. 3amauyn, KOTOpble NPHUBOIAT K JAu@epeHInanbHbBIM — ypaBHEHUSM.
Huddepenuman | JuddepennpansHoe ypaBHEHHE NEPBOTO MOPSAKA: T€OMETPHUECKHI CMBICI,
bHBIE HavanpHble ycnoBus. Teopema Komm cymiecTBoBaHHS U €IWHCTBEHHOCTH
yYpaBHEHHS pemeHust qudGepeHINaIbHOr0 YpaBHEHUS C HAaYaJIbHBIMHU YCIOBHSIMHU.

Mertonpl pemieHnsi HEKOTOpBIX T (hepeHInaIbHBIX YPaBHEHUH IMEPBOTO
NOpsAAKA: YPaBHEHHUH C Pa3aesIsIONIMMICS TIEPEMEHHBIMU; OTHOPOIHBIX U JIMHEH-
HBIX YpaBHEHHH. 3a/1aur C TPOPECCHOHATEHO OPUEHTHPOBAHHBIM COAEPKAHUEM.

OOmme cBeneHWss O JUHEWHBIX JU(QepeHInanbHbIX YpaBHEHHIX
BTOpOro mopsaka. JuddepeHnnansHple ypaBHEHHS BTOPOTO MOPSIKa,
JOMYCKAIOIIUE MOHKEHUE TOPsIIKA.

JIvneiHpIe OAHOPOIHBIE YPaBHEHHSI BTOPOTO IOPSIKA C MOCTOSHHBIMH
kodpuurentamu.  JluHelWHble ~ HEONHOpOAHBIE  IU(depeHIaTbHbIE
ypaBHEHUS BTOPOTO MOPsAKA C TOCTOSHHBIME K03 durpenTamu.

Metoa Bapuaui IpPOU3BOJIBHBIX MOCTOSHHBIX ISl OTBICKAHUSI YaCTHOTO
pelIeHus] JMHEHHOro HeoJHOpoxHOro uddepeHnaIbHOr0 ypaBHEHUS C
MOCTOSIHHBIMU K03 purimeHTamu.

CocraBnenne u pemieHne 1udepeHInaIbHbIX YpaBHEHNH Ha ITpuMepax
3a1a4 (U3NKO-XMMUYECKOTO, (bapMareBTHIECKOro u MEAUNKO-
OMOJIOTMYECKOTO COJIEPIKAHMUS.

Tema 10. Psanet

Uucnossle psagel. Mx cxomumocTs U pacxoaumocTs. [Ipocreimme
CBOMCTBAa  cxomsmmxca  panoB. [lpu3Hakm  cxoaMMocTH  psSOOB €
MOJIOKUTEIBHBIMU WJICHAMHU: TIPU3HAK CpaBHEHus, npusHaku JlamamOGepa,
Komm, wuHTerpanpHbli mnpu3Hak. 3HaKouepenyromuecs psaael. [IpusHak
JleiitOHuIa. AOCOMIOTHAS U YCIOBHAS CXOUMOCTb.

OyHKIMOHAIbHBIE PsiAbl. O0IaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.
Crenennele psaabl. Paguyc u uHTEepBan cxoauMocTH. OCHOBHBIE CBOICTBa
CTENEeHHBIX psiaoB. Psa Teinopa. Pa3nokeHME OCHOBHBIX 3JIEMEHTApPHBIX
¢byHkuuii B creneHHble psanbl. llpuMeHeHHe psOB K NPUOIMIKEHHOMY
BBIYMCJICHUIO WHTETPAJIOB, 3HAYCHUH (PYHKIMH, pemeHuio auddepeHnnans-
HbIX ypaBHeHUH. [IoHsATHE 0 psinax Pypee. Psang Oypbe i MOI0KUTEIBHBIX U
OTPHUIATENIbHBIX (QYHKIUH.

Cooeporcamenvuutii M00yb 6

Tema 11.
Huddepenunan
BHOC
MCUHCIIEHUE
byHKIHI
HECKOJIBKUX
MEPEMEHHBIX

Onpenenenne GyHKIIMU IBYX U OOJBIIETO Yncia nepeMeHHbx. O0macTb
orpeneneHus U o0nacts 3HaueHui. [Ipenen u HempepbIBHOCT (PYHKIUHU JABYX
nepeMeHHbIX. CBolicTBa (QYHKIMHA, HENPEPHIBHBIX B  OTPAaHUYEHHOU
3aMKHYTOH 00JacTH.

YacTHble MPOU3BOAHbBIE NEPBOTO U O0JIee BHICOKUX MOPsAAKOB. Teopema o
HE3aBHCUMOCTH CMEUIAHHBIX MPOM3BOJHBIX OT Mopsiaka AuddepeHIIMpOBaHHA.
Juddepernmansl Beicux nopsakoB. @opmymna Teinmopa mis GyHKIMHM ABYX
nepeMeHHbIX. J(nddepeHnnpoBanue CII0XXHON U HESIBHO 3a1aHHON ()yHKIIHH.

OKcTpeMyM (YHKIUHU ABYX MEPEMEHHBIX, €r0 HEOOXOAUMOE U JI0CTATOU-
Hoe ycioBus. Ilogbop smmupuyeckux ¢GopMysl METOJOM HaMMEHBIINX
kBagpatoB.  Pemenwe  3amau  mpodeccroHaIbHO-OPHEHTHUPOBAHHOTO




COJIEpKaHUs.
Tema 12. JIBOMiHOIN MHTErpai: ONpenesieHne U OCHOBHBIE CBOMCTBA. BrruncieHue
WuTerpanpHOe | IBOMHBIX MHTETPAJOB: CIIydad MPSIMOYTOJBHON M MPOU3BOJIBHON OOJIACTEi.
HCYHUCIIEHUE 3aMeHa TEepeMEHHOW B JIBOMHOM WHTerpaie. Beluncienue ABOHHOIO
byHKIII UHTErpaa B MOJISIPHBIX KOOPANHATAX.
HECKOJIBKUX TpoitHOM MHTErpall: ONpeAesieHUE, CBOMCTBA, BhluncieHue. [Ipumenenue
MepEMEHHBIX TPOHHOI0 MHTErpaa (BBIYUCICHNE MAacChl M 00beMa Tena).
KpuBonuHeliHble HHTETpabl: ONPEIEIECHUE U BBIYUCIEHUE NHTETPalioB [
n II poma. ®opmyna Pumana-I'puna. IlpumeHeHue KPUBOJIMHEUHBIX
WHTETPAJIOB (JUIMHA U Macca IyTH, TUIOMAb, paboTa CHIIOBOTO TTOJIS).
Tema 13. OcHoBHBIE TIOHATUS Teopuu mois. CKansgpHOE IoJe: MOBEPXHOCTH U
DNeMEeHThI JIMHUMW YPOBHS, NMPOU3BOJIHAS IO HAINPABJICHUIO, TPaJueHT. BekropHoe more:

TEOPHUH MOJIA

BEKTOPHBIC JIMHUU, IIOTOK, AMBEPreHIMs, LUpKysauus, porop. dopmyna
Crokca.

Cooeporrcamenvuutii. Mooyav 7

Tema 14. OcHoBHble mOHATHS. Anredpa coObiTuii. OcHOBHBIE  (OPMYIIBI

CoOsbITHst 1 komOuHaTopuku. Kiaccudyeckoe omnpeneneHue BeposTHOCTH. (OCHOBHBIE

BEPOSITHOCTH cBOMCTBa  BeposATHOCTU. OtTHocuTenbHas  4vactora.  CraTHcTHYECKOe
OmpeNeJIeHue  BEPOSATHOCTU.  TeOopeMbl  CIOXEHUS W YMHOXKEHHS
BeposiTHOCTEH. Dopmyna mosHoN BeposTHOCTH U Gopmyna baiieca. Pemenue
3a7a4 NpoQecCuOHATbHO-OPUEHTHPOBAHHOTO COJIEPIKAHMUS.

Tema 15. JluckpeTHble cilydaiiHble BEJIWYMHBI U HUX YHMCIOBBIE XapaKTEPUCTUKH.

Cnyuaiinble OCHOBHBIE 3aKOHBI PpACIpPENENICHUS] JUCKPETHBIX CIIYyYallHBIX BEIUYHH

BEJIMYUHBI (bepnymmu, Ilyaccona, tokanbpHast 1 HHTETpajgbHas TeopeMbl Jlamaca).

HenpepoiBHble ciydaiinble BenuuuHbl. WHTerpampHas u auddepen-
nuanbHas (YHKIIUU pacrpeneneHus HEMPEephIBHON CIy4ailHOW BEMYUHBI.
UucnoBble XapaKTEPUCTUKH HENPEPBIBHBIX CIyYaWHBIX BEJIWYUH. 3aKOHBI
pacrpesieieHus: HEeMpephIBHBIX CIIydalHbIX BETUYMH (paBHOMEpPHOE U
HOpMaJIbHOE pachpeziesieHue). 3aKOH OOIBIINX YHCEIL.

[IpumeHneHne TeopuH BEPOSATHOCTEH TpH 0O0pabOTKE SKCIEPUMEHTAIb-
HBIX JAaHHBIX (3aKOH IOTPEIIHOCTEN; OLIEHKAa HCTUHHOTO 3HAYECHUS BEJINYMHBL;
OLIEHKa CPEHEKBAAPATHYHON MOTPEITHOCTH OTJCIbHBIX U3MEPEHUil).

TemaTn4yeckui nmiaan

KosnuectBo yacoB
QOunas popma o0yueHust 3aounas popma o0yueHust

B T.4. B T.4.
HasBanus comepskare. o 2]y |8 o | 2]y |8
BaHUS cOJep:KaTeIbHbIX AEIERE S 28 | E
Mo/yJIeli 1 TeM el =8| &|l8E8E=| 2| 5| 8| &|8 8|5
S|E|2|28%5s 8| 8| 2| 25|8¢l5s
2 | 2| E|B|E2 85y & | 2 = | 5|8 & F¢
5} = Q9 & = < 15} = 2| 9 =5 <
E | 2| o|lC J|8 < = 4 SRR
S| S| s = = © O = = =
Q S | o = (=8 < < =
= =S 1 jes) = =} o as)
S| S|
Cooepocamenvnwtit mooyns 1. Jluneiinas u eekmopuasn anzeopa
Tema 1. Jluneiinas ancebpa 54 | 14 | 10 30
Tema 2. Bexmopuas anceopa 44 | 14 | 10 20
Hmozo no
98 | 28 |20 50

cooeprcamerbHomy mooyaio 1
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Cooeporcamenvuwtii. Mooyap 2. Ananumuyeckasn zeomempus
Tema 3.  Ananumuueckas 4 | 14| 8 20
2eoMempus Ha NI0CKOCMU
Tema 4.  Anarumuueckas 40 | 12 | 8 20
2eoMempus 8 NPOCMpPancmee
Hmozo no 82 | 26 |16 40
cooeprcamenbHomy Mooy 2
Cooeporcamenvuwtii modyas 3. /ludphepenyuanvroe ucuucnenue Gynkyuu 00HoU nepemennou

Tema 5. @ynxyuu,

nocneoosamebHoCmi, 68 | 18 |10 40
npeoejivl

Tema 6. Jupgpepenyuanvroe

ucuucieHue QyHKyuu 0OHoll 112 | 30 |22 60
nepemeHHou

Hmozo no 180 | 48 [32| | 100

cooeprcamebHomy mooyiio 3

CooeporcamenvHolii M00Y/1b

4. Humezpanwvnoe ucuuciaenue QynKyuu 00OHOl nepemernoul

Tema 7. Heonpeoenennuwiii

29 | 8 | 8 13
unmezpa
Tema 8. Onpedenennulil 30| 8 |8 14
unmezpa
Hmozo no 59 |16 16| | 27

cooeprcamenbHoMy Mooy 4

Cooeprcamenvhutit Mmooy 5. /ludpdhepenyuanvuvie ypasnenusn. Paowo

Tema 9. Jupdpepenyuanvhvie

38 1212 14
VpAaeHeHUs.
Tema 10. Paowl 29 8 8 13
Hmozo no 67 | 20 |20 27

co0eprHcamebHoOMy MO0y 5

Cooeporcamenvuwtii M0o0oyas 6. /luphepenyuanvruoe u unmezpanvroe ucuucienue QyHKyui

MHOCUX REPEMEHHBIX

Tema 11. J[ugpghepenyuanvroe
ucuucienue GyHKyuil
HeCKOIbKUX NEPEMEHHbIX

44

14 | 8 22

Tema 12. Humezpanvhoe
ucuucnenue QyuKyuu
HEeCKONbKUX NepeMeHHbIX

42

12 22

Tema 13. Dnemenmor meopuu
nojst

24

2 12 20

Hmozo no
cooeprcamebHoOMy Mooyl 6

110

28 |18 64

Cooeporcamenvnotit Mooynv 7. Dnemenmol meopuu 6epoAmHOCmeit U MamemamuiecKoil

CMamucmuKu
Tema 14. 9ﬂemeHmaprm 46 | 10 | 6 30
meopusi 6eposimHocmen

Tema 15. Cnyuaiinsie 60 | 16 |12 3
BeUYUUHDL

Hmozo no 106 | 26 [18| | 62
cooeprcamenbHoMy Mooy 7
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5. METOAUMYECKHUE PEKOMEHJALUWU JJIA ITPOBEAEHUSA JIEKIIMOHHBIX,
INPAKTUYECKHUX U IABOPATOPHBIX 3AHATHUI

TeMbl JeKIIMOHHBIX 3aHATHH

o Konuuecmeo
wn Ha3zeéanue memoi waCos
1. |Cucremsbl TMHENHBIX YPaBHEHUH. 2
2.  |Onpenenutenu. 2
3. Martpuiibl. 6
4. Panr matpuiiel. Pemmenue cucreM MeTo10M 00paTHON MaTPHITBL. 4
5. Bexkrtopa. 2
6. KoopauHatsl BEKTOpAa. 2
7. CKaJIIpHOE MPOU3BEJICHUE BEKTOPOB. 4
8. BekTopHOE MPOM3BEEHUE IBYX BEKTOPOB. 4
9.  |CMmemanHOe NMPOU3BEACHHUE TPEX BEKTOPOB. 2
10. [[IpsAmas TMHUS HA MJIOCKOCTH. 8
11. |KpuBble BTOporo nopsjika. 4
12. |[Ipeobpa3oBaHue MPSAMOYTOJBHBIX KOOPJUHAT HA IUIOCKOCTH. 2
13. [[ImockocTs. 6
14. |lIpsimast TMHUA B IPOCTPAHCTRBE. 4
15. |l[loBepxuoctu Il mopsiaka. 2
16. [[Tonarue GpyHKIUN. 2
17. |[2nementapHbie ¢ YHKIIUH. 2
18. [[Ipenen pyHKIIMU B TOUKE. 2
19. IOpenen pynxmuu npu X — Foo PackpsITHE HEONIPENEIEHHOCTEN. 4
20. [HempepwsBHOCTH (YHKITUU B TOUKE. 4
21. [3ameuaTenbHbIe peenbl (IEPBBIA U BTOPOM) U CIEACTBUS U3 HUX. 4
22. [[IpousBomHasi. 2
23. [[Ipou3BOAHbIE OCHOBHBIX JIIEMEHTAPHBIX (DYHKITHIA. 4
24. |[duddepennman GyHKIUH. 4
25. |[Ipom3BojHas BBICIIUX MOPSAIKOB. 6
26. |[OcHoBHbIE TeopeMbl UG (HepeHITHAIBHOTO UCUUCIICHUS. 2
27. |[IpuMeHeHnEe MPOU3BOIHOM. 10
28. |Dopmyna Teitnopa ¢ ocTaToYHBIM YieHOM B popme Jlarpanika. 2

Paznoxxenue aneMeHTapHbix GpyHkuuii mo Gpopmyne Teitnopa.

[TpuOaKeHHbIE BBHIYUCICHUSI.
29. [[lepBooOpa3nas. HeompeneneHHbIN HHTETpaN, €r0 CBOMCTBA. 4
30. |BbluucieHue HHTErPAJIOB. 4
31. |OnpeneneHHbI UHTETPAIL. 4
32. |[IpuMeHeHUE ONpEAEICHHOI0 HHTErpaia. 4
33. |duddepennmanpHoe ypaBHEHHE IEPBOTO MOPSIIKA. 2
34. [Metoasl penieHUs HEKOTOPBIX Tu(HepeHIHATBLHBIX YPaBHEHUHN TIEPBOTO )

MopsiKa.
35. |duddepennmanbapie ypaBHEHUS BTOPOTO MOPSIKA. 2
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36. |luneiinble nuddhepeHnnanbHbIe ypaBHEHUS BTOPOTO MOPSIIKA. 2
37. [Meroa Bapuanuu NpOU3BOJIHBIX TOCTOSHHBIX. 2
38. |CocraBnenue u pemienue 1udpepeHnaaIbHbIX YPaBHECHHA. 2
39. [YucnoBble psAabl. 3HAKOYEPEAYIOLTUECS PSIBL. 4
40. |DyHKIMHU HECKOJIBKUX MEPEMEHHBIX. 4
41. [YacTable mpousBoaHbIe, MU depeHInansl GYHKIMT IBYX TEPEMEHHBIX. 6
42. [OxcTpemMyM QyHKIMH ABYX TIEPEMEHHBIX. 4
43. |[IBOMHOI MHTErpal. 4
44. |TpoitHOM UHTErpal. 4
45. |KpuBonMHENHHbIE HHTErPAIbI. 6
46. [Teopus moss. 2
47. |[Kombunaropuka. 2
48. [BBeneHue B TEOPUIO BEPOSITHOCTEM. 4
49. |Dopmyna nonHOI BeposiTHOCTH U (opmya baiieca. 4
50. |luckpeTHble Cily4aiiHblE BETMYUHBL. 6
51. |HemnpepbIBHBIE CTydailHbIE BETUYUHBI. 4
52. [3akoHBI pacnpeaeneHus HEMPEPHIBHBIX CIyYalHbIX BETUYUH. 2
53. |[IpuMeHeHHne TeOpHH BEPOSITHOCTEH MPU 00pabOTKE IKCIIEPUMEHTATBHBIX )

TaHHBIX.

BCEI'O 192

TeMbl NpaKTHYECKUX 3aHATHI

Ne Konuuecmeo
wn Ha3zeéanue memoi 4aCos
1. [Cucremsbl TMHEWHBIX YpaBHEHUH. 2
2.  OnpeneauTent. 2
3. Martpuiibl. 2
4.  |Obparnas marpuna. 2
5. HccienoBanue cucTeM. 2
6. BekTopsl. 2
7.  [lpamoyronbHas JekapToBa CHCTEMa KOOpAMHAT Ha IUJIOCKOCTH U B )

[IPOCTPAHCTBE.
8. CKaJIIpHOE MPOU3BEJICHUE BEKTOPOB. 2
0. BekTopHOE MPOU3BEEHUE IBYX BEKTOPOB. 2
10. |CmemaHHOE MPOU3BEICHUE TPEX BEKTOPOB. 2
11. |YpaBHeHUE TUHUU HA TUIOCKOCTH. 2
12. |[Ipsimast HA TIJIOCKOCTH 2
13. |KpuBbie BTOpOro nopsiaka 2
14. |[Ipeobpa3oBaHre MPSAMOYTOJBHBIX KOOPJUHAT HA IUIOCKOCTH. 2
15. |YpaBHEHHUs MIOCKOCTH. 2
16. |Il;mockocTh B IPOCTPAHCTBE 2
17. |lIpsimas TMHUS B IPOCTPAHCTBE. 2
18. [[loBepxnoctu II nopsaxa. 2
19. |[lonstue GpyHKUIUH. 2




12

20. [[IpocTeiimne 3neMeHTapHbIe PYHKIUH. 2
21. [[Ipenen ¢pyHKIMH B TOUKE. 2
22. [HempepbIBHOCTH ()YHKIIMU B TOUKE. 2
23. |3ameuaTenbHbIC IPEICTHI. 2
24. |[IponsBoaHas 2
25. |BblunciieHre TpOU3BOIHOM. 2
26. |BblunciieHre TPOU3BOIHOM. 2
27. |[duddepenmman Gynkiun. 2
28. |[Ipom3BoaHas BHICIIUX MOPSIKOB. 2
29. [duddepenipansl BEICIIMX MOPSIKOB. 2
30. |[IpaBuno Jlonurans. 2
31. |HccnemnoBanue QpyHKITHIA. 2
32. |HccnemnoBanue QpyHKITHIA. 2
33. |HccnenoBanue pyHKIHI, mOCTpoeHHE TpadKOB 2
34. |Dopmyna Teitnopa. 2
35. |[IepBooOpaznasi. 2
36. [MeToasl HHTETPUPOBAHUS. 2
37. [MeTroasl HHTETPUPOBAHUS. 2
38. [MeToasl HHTErPUPOBAHUS. 2
39. |OnpeneneHHbIA UHTETPAIL. 2
40. [HecoOcTBEeHHBIE HHTETPAIBL. 2
41. |[IpubnukeHHBIE BEIYUCICHUS. 2
42. |[IpumeHeHHE OoNpeeIEHHOr0 UHTErpasa. 2
43.  [duddepennmansabie ypaBHEHUS 2
44.  [Metonas! pemenus audQepeHnnanbHbIX YpaBHEHUH TIEpBOTO MOPSAKA. 2
45.  [duddepennmansabie ypaBHEHUs BTOPOTO TMOPSIIKA. 2
46. |Inddepennmanpabie ypaBHEHHS BTOPOTO MOPSIKA. 2
47. [HaxoxaeHue 4acTHBIX penieHnd qudpepeHnnalIbHbIX YpaBHEHUN 2
48. |[HaxoxnaeHue 4acTHBIX penieHnd qudpepeHnalIbHbIX YpaBHEHUH 2
49.  |[YucnoBele psiabl. 2
50. [3Hakouepenyronmecs psiabl. 2
51. |®yHKUMOHATBHBIE PSIBI. 2
52. [lIpumeHeHue paa0B. 2
53. |®yHKUHMM HECKOJIBKUX NIEPEMEHHBIX 2
54. |YacTHble MPOM3BOAHBIE IEPBOTO U 0OJIEE BEICOKUX MOPSIKOB. 2
55.  |AuddepenuupoBanue GpyHKINH HECKOIBKUX TEPEMEHHBIX 2
56. |9xcTpemMyM (PYHKIIUH JIBYX TEPEMEHHBIX. 2
57. |/lBoiiHOM HHTETpAaI. 2
58. |BbluucieHue IBOMHOTO MHTETpaa. 2
59. [TpoiiHOi1 UHTErpal. 2
60. |KpuBOJIMHEHHBIE HHTETPAIBI. 2
61. |OcHOBHBIEC MOHATHS TEOPUH MOJIA. 2
62. |KomOunaropuka 2
63. |BBeneHue B TEOpUIO BEPOSITHOCTEM 2
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64.

BBeneHue B TEOpUIO BEPOSITHOCTEH

65.

/[rucKpeTHBIE ClTydaiiHble BEJTUYUHBI.

66.

(OCHOBHBIC 3aKOHBI pacnpeaciCHusa JUCKPECTHBIX CHy‘-IElfIHBIX BCJIMYHH.

67.

HenpepbiBHBIE ClTydaliHbIE BEIMYHUHBI.

68.

UncnoBble XapaKTePUCTUKH HETIPEPHIBHBIX CIIy4YalHbIX BETHUYUH.

69.

3aKOHBI pacipeleleHHs HEMTPEPhIBHBIX CIyYailHbIX BETHYMH.

70.

[IprMeHeHre Teopuu BEpOSTHOCTEN IpH 00pabOTKE HKCIEPUMEHTATIbHBIX
TaHHBIX.

NS I \O 3 I \O 38 I \O 3 I \O 18 [ \O 3 I \§)

BCEI'O

140

6. METOAUMYECKHUE PEKOMEHJALIMA I1O OPI'AHU3ALIUU

CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Opranun3anusi CaMoCTOAITEJIbHON PadOThI CTY/IECHTOB

No
n/n

Hazeanue memuwi

Konuuecmeo
uacoe

CucreMpl  JIMHEHWHBIX  YpPaBHEHMH. OKBHUBAJECHTHBIE  CHCTEMBI
YPaBHEHMH, HKBUBAJIECHTHbIE MPeoOpa3OBaHUs  CHUCTEM  JIMHEHWHBIX
ypaBHeHUl, MeTox ['aycca peneHus CucTeM JIMHENHBIX YPaBHEHUM.

10

Onpenenurenu: onpeaeieHue, CBOMCTBA. MUHOPBI, JOMOJHUTEIbHBIE
MUHOpBI, anreOpandeckue gonoiHeHus, Teopema Jlammaca. IlpaBuio
Kpamepa pelnieHust CUCTEM JTMHEUHBIX YPAaBHEHUM.

10

Matpuiel. OO6paTHas MaTpuiia. PaHT MaTpuilel, TeOpemMa 0 paHTe MaTPHIIBI,
KPUTEPUN COBMECTHOCTU U KPUTEPHUM ONPENEICHHOCTH CUCTEM JIMHEHHBIX
YpaBHEHUU.

10

BekToprl. PaBeHCTBO BEKTOpPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE
BeKTOpbI. ClI0)KEHHE BEKTOPOB M YMHOKEHHE BEKTOpa Ha YUCIO, CBOMCTBA
onepauuii Haj BeKTOopamH. JIMHEWHass 3aBUCUMOCTh M HE3aBUCHUMOCTH
BEKTOPOB.

basuc TtpexmepHoro mnpoctpaHcTBa. IIpsiMmoyronpHas JaeKapTOBa
CUCTEMa KOOpAMHAT Ha IUIOCKOCTU M B mpocTpaHcTBe. KoopauHars
BEKTOpa W KOOpAWHATHl TOukHW. J[mmHa BekTopa. KoopauWHAThl CyMMBI,
[Pa3HOCTU BEKTOPOB M MPOU3BEACHHS BEKTOpa Ha 4Kclio. JleneHue oTpes3ka B
3aJJaHHOM OTHOILIEHHUH.

CkanspHO€ MpOU3BeIeHHUE BEKTOPOB. YTOJ MEXIY JABYMs BEKTOPaMH;
YCIIOBHE OPTOTOHAIIBHOCTH JIBYX BEKTOPOB.

BektopHoe mnpowusBeneHuE IBYX BEKTOPOB. PDU3MYECKUN CMBICI,
CBOMCTBA, YCIIOBUSI KOJUTMHEAPHOCTH JIBYX BEKTOPOB.
CMelaHHOE TMPOU3BEACHUE TPeX BEKTOPOB: TI'E€OMETPUUECKHUH CMBICI,
CBOWCTBA. Y CJIOBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB.

15

YpaBHeHHe nIMHUM Ha IUIOCKOCTU. lloysipHas cucrema KOOpAMHAT,
CBSI3b €€ C JIeKapTOBOM cuctemou. I[lpsmas 5HMHUS HA TUIOCKOCTH:
[pa3IUYHbIE YPaBHEHMSI. YTOJI MEXIY MPSAMBIMU. Y CIOBUE NMapalIeIbHOCTH
1 TIEPIICHIVKYJIIPHOCTH ABYX NPSAMBIX. PacCTOSHME OT TOYKH O IMIPSIMOM.

10

KpuBble BTOpOro mopsiika: OKPY)KHOCTb, DJUIMIC, Tumnepbona u
napabona. Kanonuueckue ypaBHEHUS, UX BBIBOJ. ACHMOTOTHI THUIEPOOJIBI.

[IpeoOpa3oBaHue MPSIMOYTOJIBHBIX KOOPAMHAT HA IUIOCKOCTH: TIOBOPOT,

10
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[1apaJUICIIbHBINA [IEPEHOC.

[1m0cKOCTh: ypaBHEHUS MIIOCKOCTH. YTOJI MEXKY ABYMSI INIOCKOCTSIMU;
YCIIOBUE MApAIEIbHOCTH M MEPHeHIUKYISIPHOCTH JBYX IUIOCKOCTEH.
PaccTosiHre OT TOUKH 10 TIIOCKOCTH.

IIpsimast nuHUS B NpoCTpaHCTBE: pa3Hble ypaBHeHus. llepexon ot
o0IIMX K KAaHOHWYECKUM YpPaBHEHUSM NPSIMOH. YTod Mexay IByMs
NPSIMBIMU; YCJIOBUSI NApaUIEIbHOCTH U NEPHEHIUKYISIPHOCTH MPSMBIX.
Y coBus IepecedyeHus ABYX NPSIMBIX.

B3anMHoOe pacrnosioxkeHue npsMoN U INIOCKOCTU. YTOJI MEXKIY IIPAMOM
W IUIOCKOCThIO. Touka mepecedeHuss MNpsIMOM M TIJIOCKOCTU. Y CJIOBHUE
[IPUHAJICKHOCTH IIPSIMOU JTAHHOM IUIOCKOCTH.

[ToBepxnoctu Il mopsnka: cdepa, >SUIMNCOUA, MapadOIOUIBI,
TUIEepOOJIONIBI, IIMITUHIPHI U KOHYC.

15

10.

[Tonsitue dynkuuu. CrocoOwl 3amanus ¢GyHKIUA. OTpaHUYEHHOCTb,
MOHOTOHHOCTb, YETHOCTh M MNepUOAWYHOCTh. OOpaTHas QyHKUUS.
[TapameTpudeckoe 3aganve GyHKIIHH.

[Ipocreiimme sneMeHTapHbIE (YHKIIMH, WX CBOMCTBAa M MX Tpa(HKH.
Cnoxnast ¢yHKuusa. [Ipumepsl ¢ mpodecCHOHATEHO-OPHUEHTUPOBAHHBIM
COJIepKAHUEM.

11.

IIpenen ¢ynkumm B TOuke. Teopema O €IMHCTBEHHOCTH TIpenena
¢ynkunu. Teopembl 0 mpenenax, CBA3aHHBIX C apUMETHYECKHMMHU
ornepanusiMu 1 HepaBeHCTBaMU. OJTHOCTOPOHHUE MPEAEIBI.

10

12.

Ilpenen ¢yukuuum mnpu X —> too. beckoHeyHo Oonblive U
OeckoHeuHo Manbie pyHkuuu. PackpeiTue HeonpeaeneHHocTeld. CpaBHEHUE
OECKOHEYHO MaJIbIX (DYHKITUH, SKBUBAJICHTHBIE OECKOHEYHO MaJIbIE.

10

13.

HemnpepsiBHOCTE  QyHKIIMM B TOuke. CBOWCTBA HENMPEPHIBHBIX
¢ynkuunii. HenpepsIBHOCTE (GYHKIIMU Ha MHOXKeCTBE. TOUYKM pa3pbiBa M UX
kiaccudukanusa. HempepbIBHOCTh 371eMEHTapHBIX (QYHKIUH.

Yucno e. HarypanbHble norapudmsl, WX CBS3b C JECITUYHBIMHU.
3amedarenbHbIC TIPeIesbl (MIEPBhIN U BTOPOM) U CIICICTBUS U3 HUX.

15

14.

3aza4yy, KOTOpPbIE MPUBOIAT K HMOHATHIO ITPOU3BOJHOM, ONpEICIICHUE
NPOM3BONHONW, €€ (HU3NYeCKoe M  TIeOMETPUYECKOe  COJepiKaHue.
KacarenpHas 1 HOpMaslb K KPUBOM.

IIpaBuna BbIUMCIEHHS INPOU3BOAHON. I[Ipom3BOIHBIE OCHOBHBIX
biemeHTapHbIX GyHKIMA. [Ipow3BogHas oOpaTHOM, CIOKHONW W HESIBHO
BagaHHOM  QyHkuumil. AuddepenuupoBanue  QyHKUIUH,  3aJaHHOH
napamerpuuecku. [Ipon3BoHas cTeneHHO-oKa3aTeIbHON QYHKIUY.

10

15.

Hubdepennman ¢dynkuuu. Ero reomerpuueckoe coaepxkaHue U
cBoiicTBa.  MHBapmanTHocTh  auddepeHnnana mepBOTO  MOPSIKA.
[Ipumenenue muddepennrana K mpruOIMKEHHBIM BHIYUCICHHUSM.

IIpousBogHass  BbICIUIMX  HOpAAKOB.  @Pusmueckuit  cmbicn I
npou3BogHON. Jluddepennnansr Beicmiux mopsakos. luddepenmman 11
nopsiika  CIOXHOM  ¢yHkumu. [unepbonuyeckne (QyHKIMHM H  HX|
[POU3BO/IHBIE.

10

16.

OcHoBHbIE TeopeMbl AuddepeHnranbHoro ueuncaenus: Poms, Komm,
Jlarpanxa. [IpaBuiio Jlonurtansa. PackpbiTe HeonpeaeneHHOCTE.

10

17.

[lpu3znaku Bo3pacTanus W yObIBaHMA (QYHKOHH. OKCTPEMYyMBI
¢ynkuuu. [IpaBuno uccnenoBanust GyHKIUU Ha SKcTpeMyMbl. Hanbonbiee
Y HauMEHbIlIee 3HaYeHUs QYHKIIUU HA OTPE3Ke.

BBIMyKI0CTh W BOTHYTOCTh KpUBOM, TOukH mneperuba. IlpaBuio

20
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OTBICKAaHUsI MHTEPBAJIOB BHITYKIIOCTH M TOYEK Mepernda rpaduka GyHKINU.
AcumnToThl (pyHkmuu. McciaenoBanuwe u noctpoeHue rpaduka (QyHKIHH.
Perenue 3a1a4 ¢ IpogecCnoHaIbHO-OPUEHTUPOBAHHBIM COJIEPKAHUEM.

18.

@opmyna Teitmopa ¢ ocrarouyHsiM wieHoM B (opme Jlarpamxa.
Paznoxxenne  snemeHTapHbIXx — QyHkmuid  mo  dopmyne  Teiinmopa.
[TpuGn>KeHHBIE BHIYMCIICHUS.

10

19.

[lepBooOpasnas. HeompeneneHHblii  WHTErpajg, €ro  CBOICTBa.
HenocpencrseHHOE MHTErpupoBaHUE. MeTonbl MHTETPUPOBAHMS: 3aMEHA
[IEPEMEHHOM U UHTETPUPOBAHUE 110 YACTSIM.

20.

Brrunciienne MHTErpaioB, KOTOPBIE COEPKAT KBaAPATHBIA TPEXUICH:
J- dx . J-(Ax+B)dx (AX+B)dX

J~ dx . J‘ .
9 > —’
ax2+bx+c ax“ +bx+c «/ax2+bx+c \/ax2+bx+c
I\/ax2 +bx+cdx .

HNHTerpupoBanne pamvoHaIbHBIX ApoOeit. MHTerpansl, KoTOphie HE
OepyTcst

21.

OmnpeneneHnre W CBOWCTBa ompeneneHHOro wuHTerpana. dopmynal
HrroTona-Jletionuma. OCHOBHBIE TEOpEeMbI 00 OMpPENeIEHHOM HHTETpase.
MeTroabsl MHTETPUPOBAHMS: 3aMEHA IEPEMEHHON W HMHTETPUPOBAHUE IIO
gacTssM. HecoOcTBeHHBIE WHTETpajbl C OCECKOHEYHBIMH IpEIeiaMu
UHTErpupoBaHus. VIHTerpassl OT HEOTPaHUYSHHBIX (QYHKIIUH.

22.

[IpuOnmxkeHHOe  BBIUMCICHHME  OMNPENEJIeHHOr0  HHTEerpaia 1o
dopMmynaM MpsIMOYrOJIBHUKOB M Tpamenuil. [IpuMeHeHne omnpeneaeHHoro
WHTETpaa: BEIYUCICHHE IJIOMAAN MJI0CKON (GUTYyphl, 00beMa Teia U JUIUHBL

TyTH.

23.

3amaun, KOTOphIe NPUBOAAT K AUpQepeHInanbHbIM  ypaBHEHUSM.
JluddepeHnmanbHoe ypaBHEHHE IIEPBOTO MOpAKa. METOIbl pelleHus
HEKOTOPBIX AU PEepeHIMATBHBIX YPaBHEHHH IE€PBOrO MOpsaKa. 3aJaudl ¢
po¢eCCHOHATEHO OPHEHTUPOBAHHBIM COIEPKAHUEM.

OOme cBefeHUs O JUHEHHBIX IU(QepeHIUATbHBIX YpPaBHEHHUSAX
BTOporo mopsnaka. Jluddepennuansapie ypaBHEHHS BTOPOTO MOPSIKA,
oIy CKAaOIIUe MTOHKEHHE MOPSAKa.

24.

JluHeliHbIe OTHOPOIHBIE YPABHEHHUSI BTOPOTO MOPSAKA C TOCTOSTHHBIMH
koo durmentamu.  JluHeliHble  HeogHOpOAHBIE U dEpeHITHATHHBIC
YpaBHEHHSI BTOPOTO MOPsAKa ¢ TOCTOSHHBIMU K03 unimenramu.

Metox Bapualuu TMPOU3BOJIBHBIX IMOCTOSHHBIX. CocTaBieHUE U
pemieHre auQQepeHIaIbHbBIX ypaBHEHUH Ha IMpUMepax 3afayd (HU3HKO-
XUMHYECKOTO, (bapMareBTHIECKOTO " MEINKO-ONOJIOTHIECKOTO
COJIepKaHUSI.

25.

Uucnossle pansl. IIpocreimme CBOWCTBA CXONSIUMUXCA  PSIOB.
[Ipu3Haku  CXOAMMOCTH  PANOB C  TOJIOKHUTEIBHBIMH  YJIEHAMH.
3uakouepenyromuecs psaasl. [Ipusnak Jleitbnuna. AGComOTHAS U yCIOBHAS
CXOJIUMOCTB.

26.

OyHKIMOHANBHBIE psAnbl. CreneHHble psabl. Paaumyc u uHTEpBa
cxogumoctu. OcHOBHBIE cBoicTBa. Psan Teinopa. PaznoskeHne oCHOBHBIX
bleMEeHTapHbIX (YHKIUN B cTeneHHble psaabl. [IpumeHenue psgoB K
NpUOJIMKEHHOMY BBIYMCIICHUIO HHTETPAJIOB, 3HAYCHUH (QYHKIUH, peIICHHIO
nmuddepernranbapx ypaBHeHuit. [lonsatue o psaax Oypre.

27.

Omnpenenenre (YHKIUU JOBYX W OOJBIIEr0 YHCIA TEPEMEHHBIX.
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[Ipenen u HempepbIBHOCTh (YHKIMH ABYX mepeMeHHbIX. CBOiiCTBA
(G YHKIIUA, HETIPEPBIBHBIX B OTPAaHUYCHHOM 3aMKHYTOM 00J1acTH.

28. YacTHblE TMPOM3BOMHBIE TEPBOTO M 0OJiee BBICOKUX IOPSIIKOB. 8
Jnddepentmanst Beicumx nopsakos. @opmyna Teitnopa ans yHKIMK ABYX
nepeMeHHbIX. JluddepeHmpoBanme CI0)KHOW U HESIBHO 3aIaHHON (DyHKITHH.

29. OKCTpeMyM (YHKIIMU JBYX TEPEMEHHBIX, €r0 HEOO0XOIUMOoe WU 7
noctarounoe ycnoBus. [logdop smnupuueckux GopmMya METOIOM HAaUMEHb-
MIMX KBaJpaToB. PemeHune 3amad mpoeCCHOHATHHO-OPHEHTHPOBAHHOTO
COJIepIKAHUS.

30. JIBoliHOW WHTerpaj. BpluuciaeHWe JIBOWHBIX HWHTETpajoB. 3aMeHa 7
[IEPEMEHHON B IBOWHOM HMHTErpaje. BrluncieHue NBOMHOrO HMHTErpajia B
MOJIIPHBIX KOOPAMHATAX.

31. Tpoiinoii uaTerpan. [lpumenenne TpoitHOTO WHTErpasia (BBIYUCICHUE 7
MacChl 1 00beMa Tea).

32. KpuBonuneiinpie unrerpansl. @opmyna Pumana-I'puna. Ilpumenenue 8
KPUBOJIMHENHBIX WHTErpajoB (JUIMHA M Macca OYyTH, IUIO@aab, padboTa)
CHUJIOBOTO TIOJIs).

33. OcHoBHBIE NOHATHA Teopuu mois. CKanspHOE MoJje: MOBEPXHOCTH U 10
JIMHUY YPOBHS, IPOM3BOAHAS 110 HAIPABICHUIO, TPATUEHT.

34. BekTtopHoe mone:  BEKTOpHBIE  JIMHWM, TOTOK, JUBEpPreHIUs, 10
HUpKyisanus, porop. @opmyna Crokca.

35. OcHoBHble (opmynbl kKoMOuMHaTOpuku. Kitaccuueckoe ormnpezerneHue 10
BCPOATHOCTH. OCHOBHBIE CBOICTBa BCPOATHOCTH. OTHOCHUTENBLHASA YacTOTa.
CraTucTudeckoe onpeaeeHue BeposSTHOCTH.

36. TeopeMbl CIIOKEHHSI U1 YMHOKEHHUSI BeposiTHOCTEe. Dopmylia MOTHON 20
BeposTHOCTH M (opmyna baiteca. Pemenue 3amau mpodeccrnoHambHO-
OPUEHTHUPOBAHHOI'O COACPKAHUSA.

37. JIucKpeTHbIE CIy4YailHble BETUYUHBI U UX YUCJIOBBIE XAPAKTEPUCTUKU. 10
(OCHOBHBIE 3aKOHBI pacupCaCsICHusl OUCKPCTHBIX CHy‘{afIHBIX BCIINYHNH
(bepnynmm, [lyaccona, TokanbHas 1 MHTETpaibHas TeopeMsbl Jlamaca).

38. HemnpepriBHbie ciydaiinple BenmuuuHbl. MHTErpanpHas u auddepeH- 10
uanbHas (YHKIMK pacrpeieeHns HENPEephIBHOM CIlydyailHON BEITHMUYMHBI.
UuciioBbIE XapaKTEPUCTUKHA HEMPEPBIBHBIX CIYYAMHBIX BEIWYUH. 3aKOHBI
[paclpeleNIeHNs HENpPEPBhIBHBIX CIyYalHBIX BEIMYUH (pPaBHOMEPHOE H
HOPMaJIbHOE pachpeieiieHue). 3aKoH OOJIbIINX YHUCET.

39. [IpuMeHeHne Teopun BEPOSITHOCTEH TTPH 00pabOTKE IKCIIEPUMEHTAITb- 12
HBIX JAHHBIX (3aKOH TOTPENTHOCTEH; OICHKa WCTHHHOTO 3HAYCHUS
BEJIMYMHBI; OILEHKAa CpPEIHEKBAIPATUYHOM MOTPEIIHOCTH  OTAEIbHBIX
N3MEPEHUIN).

BCEI'O 370

7. HWHAUBUIYAJIBHBIE 3ATAHUSA

NuauBuayanbHas padora Nel
no reme «J/IuHeiinasi anredpa»
Henab: popmupoBaHre HABBHIKOB, YMEHUNW W KOMIETEHIIMH, HEOOXOIUMBIX HJISl PELICHHS
3a/la4y, CBA3aHHBIX C BBIYUCIICHUCM MATpHUIl, onpenenHTeneﬁ U pPCIICHUCM CUCTEM JIMHEMHBIX
YpaBHEHUU.
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xX+2y+3z=8
1. Pemuth cucremy nMHEHHBIX ypaBHeHUU 4x+5y+6z=19 a) meromom [aycca; 0)
Tx+8y =1
meroaoM Kpamepa; B) MeTo10M 0OpaTHONW MaTPHIIBI.
2 -1 0
2. Haiitu nunelinple komMOuwHaruu wmatpur, 44 — 5B, ecnu A= 3 4 2| #u
-3 1 5
31 2
B=|-2 1 3
0 2 -4
3. BplUMCIATH ONpenenuTeNb, PaszIoXHB €ro IO 3JIEeMEHTaM KaKOH-IMOO CTPOKH WIIH
0 520
cToJoua: 303 4.
2 4 1
0 410
4. Hccnenosatb CUCTEMY JIMHEUHBIX YpaBHEHUU Ha COBMECTHOCTb:

X=2y+ z— u+3v=2
2x—-4y+3z-2u+6v=>5.
3x—-6y+4z-3u+9v="7

NuauBuayanbHas padora Ne2
no teme «BekTopHas aareopa»
Heab: popmupoBaHre HABHIKOB, YMEHHI U KOMIIETEHIIUH, HEOOXOIUMBIX JIJISI PUMEHEHHUS
MOJTYYCHHBIX 3HAHUH JJIs1 aHAIM3a OCHOBHBIX 3a/1a4, BJIQ/IETh MPUEMaMH PEIISHUs TaKUX 3a/1a4.

1. Jansr 4 Touku Ha tuiockoctu: A(1; 2), B(-3; 4), C(5; -3), D(1; 2p). [TocTpouTs prCYyHOK U
HAUTH:
a) CKaIIIPHOE TIPOU3BEICHNE BEKTOPOB AB u AC;
0) KOCHHYC yTJla MEXIy BEKTOpaMH AB u AC;
B) IIpU KAKOM p BEKTOPHI AB u CD OpPTOTOHAJILHBI.
2. Jlanb1 6 Touek B mpoctpanctse: A(0; 1; 2), B(-3; 0; 4), C(5; -3; 0), D(0; -3; -4), E(1;-3-
p;2p-4), F(1; 2p; 0). Haiitu:
a) BEKTOPHOE MTPOU3BEICHNE BEKTOPOB AB u AC wuero MOJ1yJIb;
0) monranb TpeyronbHuka BCD u nymrHy BBICOTHI, TpOBEeHHOM K cTopoHe BC;
B) IIpU KAKOM p BEKTOPHI AB wu DE KOJUJIMHEAPHBI;

I') CMELIaHOE IIPON3BEICHUE BEKTOPOB AB,AC u AD;
1) o0vem nupamuasl ABCD u BeicoTy, mpoBeneHHyIo K rpanu ABC;

€) IIpU KaKOM p BEKTOpBI AB ,AC u EF KOMILJIaHAPHBIL.

NuauBuayanbHas padora Ne3
10 TeMe KAHAJTUTHYECKAs] TeOMeTPHUs HA IIOCKOCTH
Heab: popmupoBaHre HABHIKOB, YMEHHI U KOMIIETEHIIUH, HEOOXOIUMBIX JIJISI IPUMEHEHHUS
MOJIyUYEHHBIX 3HAHUH /JIs aHAJIM3a OCHOBHBIX 3a/1a4, BIAJAETh IPUEeMaMH PEIIeHUs TaKUX 3ajau.
1. Jansl 3 Touku Ha tuiockoctu: A(-5; 2), B(-3; 10), C(6; 5). [locTpouTb pucyHOK U HAWTH:
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a) ypaBHEHHMsI IPSIMBIX, HA KOTOPBIX JIeXkKAT CTOPOHBI TpeyroidbHuka ABC;

0) ypaBHEHHE MTPSIMOI [ 1 , COAeprKallel NepIeHANKYJISAp, IPOBEIAECHHBIN U3 BEPIINHBI A
K ctopone BC;

B) YpaBHEHHE NPAMOUN [ 2 , CoJepKallled MeAuaHy, IIPOBENCHHYIO M3 BepUIMHBI B k
cropone AC;

') TOUKY IIepecedeHHsI MPSMBIX [ 1 u [ 25

1) YpaBHEHHE TMPSIMOU [ 3 , mpoxogjsmeid uepe3 Touky C mapaiieabHO MPSAMOM,
cozepskauieil cropony AB;

€) YyroJl MeXxay mpsMoin [ 3 W OpsMou, coaepxanieit cropony BC.
2. B 1ekapToBoii cHCTEME KOOPAMHAT 3aJaHbl YETHIPE TOUKU A(2; 2; 1) , B (3; —-2;— 1) ,
C(—2; I;— 3), D(4; -35; 6). Haiitu:
a) ypaBHeHHeE I10ckocTu ABC;
0) ypaBHEHHE TJIOCKOCTH, MPOXOAIIEH Yepe3 TOUKy D mapajiesbHo miIockocT ABC;
B) ypaBHEHHE MPSAMOIL, MPOXOoIsALIeil uepe3 TouKy D neprneHauKyyisapHo miaockoctu ABC;
T) yroa Mexay miockoctsimu ABC u ABD;

1) yroi Mexay npsimoit AD u nnockocteto ABC;
€) MPOBEPUTH MEePIEHIUKYISIPHOCTD TockocTeit ABC u BCD.

NuanBuayanbHas padora Ned
N0 TeMe KAHAJMTHYECKAs TeOMeTPHUA B IPOCTPAHCTBE»
Heab: popmupoBaHre HaBBIKOB, YMEHHIN U KOMIIETEHIIUH, HEOOXOIUMBIX JIJIsl IPUMEHEHHUS
MOJIYYCHHBIX 3HAHUU IJIg aHaJIn3a OCHOBHBIX 3a/la4, BJIAACTh MpUEMaMU PCIICHUA TaAKUX 3a1av.

1. CocraButh ypaBHeHHe IIOCKOCTH, npoxosieit yepes Touku M (=1,-2,0), M,(1,1,2)
u M,(1,1,4) . Berancnuts paccrosuue ot touku P(=2,3,4) no mnockocrn.

2. CocTaBuTh ypaBHeHME IUIOCKOCTH, npoxomsimed uepes toukn M,(=1,-2,0)n
M ,(1,1,2), nepuennkynspro k miockoctu X+2y+2z—4=0.

3. CocTaBuTh ypaBHeHMe IockocTH, mpoxonsmeil uepes touky A(l,1,—3), mapannensno

miockoctu 2Xx—3y+z—-5=0.
4, HaﬁTHyFOHMGX(HYHpHMBIMH{ ¥—y+z=4=0, u { *+y+z=4=0, :
2x+y—-2z+5=0 |2x4+3y-z-6=0
x=2z-1,
y==2z+1
M,(2,-3,1) unpsmyro x=£,y=1-t,z=—¢.

5. Haiitu yron mexny mnpsMon { U IUIOCKOCTBIO, MPOXOIAIIEH Yepe3 TOUKY

6. HaliTu paccrosiHre MeXAy NPSIMbIMHU

x—=1_y+1_z+3 4x—y—z+3=0,
= = u R
1 2 2 2x—z+4=0
yOeIUBIINCH, YTO OHU MapalIeNbHBI.
xX=—t-2,
7. HaliTu yrom Mexay HpaMoi y=t+ I, wu npsmoii, mpoxomsmeil dYepes TOUKY

z=—t-3
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M,(1,-1,-3) mnapamnensHo miockoctn 3x—)y+2z—10=0 wu nepecexaromeii npsMyro

x_ y-8 z+4

1 =2 1

8. IIpu kakoM M TpsSMBbIE 2x—3y+4z-1=0, u d
P P 3x+y-z+5=0 4

9. Yepes touxy P(1,0,7) nmapannensno maockoctu 3x—y+2z—15=0 nposectu npsamyro

+
= MEePIEeHANKYISPHBI?

x-1_y-3 =z
TaK, YTOOBI OHA TIepeceKalia MPSIMYIO a1 = 5 = 1
3x—y+2z+5=0,

10. CoctaBUTh ypaBHEHHE IUIOCKOCTH, NMPOXOJAILIEH uyepe3 MpsSMYIO
x+z+3=0

x—1_y+1_2z-2
0 -2 1

napasuiebHO TPSIMON

HNuauBuayanbHas pa6ora NeS
no teme «Iloc/ienoBaTeIbHOCTH, MpeaeIbDy
Heab: popmupoBaHre HABHIKOB, YMEHHI U KOMIIETEHIIUH, HEOOXOIUMBIX JIJISI IPUMEHEHHS
MOJTYYCHHBIX 3HAHUH JIJIs1 aHAJIM3a OCHOBHBIX 3a/1a4, BJIQJIETh MPUEMaMH PEIISHUs TaKUX 3a/1ad.
1. Bbluncnuth npenensbl:

7
3~ 3, 3 3
Rt ik E 2 8. lim| [——

Sx

2

X—>0 2x2 —1 ’ x—® X
E 1
4 2,2 =
2 lim 6x—x* —=Tx . o x+1) |
27x° 4% —17x5 1\ 2x ’
1
2_ .2 5[5 10 Lz
3. lim > xlg3j’+x : IO-MnUZ—xﬁ(ZX—DJ;
X—>00 +x X—>0
X' +x—2
4. lim ——=, : 4 3 ),
x1~>n—/12w/x+3_1, 11.£1£1}( 2—5x+6_x—2j’
. 2X 4+ 2x7+5x+5 .
5. lim > : ' LR
x>l 3x"+4x+1 12. lim . .
6 lirn(l—cos(xz))-sin(xz)_ el (2x7 +11x -4

3

0 1-1-x°

3
7. lim(1-2x)
x—0
2. HccnemoBath (yHKIMIO Ha HeENpepblBHOCTh. KiaccuduiupoBaTh TOYKH pa3phiBa.
[ToctpouTts 3cku3 rpaduka GyHKIUH:

2%, x<l1 In(—x), x<0
A) f(x)=11, 1<x<2; B) p(x)=1x, 0<x<l.
1—x* +2x, x=>2 0, x>1

NuauBuayanbHas padora Ne6
no teme «JIuddepenunanbHoe ucHucjaieHue PyHKIUMH OHO MepeMeHHO»



2

Hean: hopMupoBaHne HABBHIKOB, YMEHHH W KOMIIETCHIIMM, HEOOXOMUMBIX [JIsi MPUMEHECHHS
HOJIy‘-IeHHbIX 3HaHHﬁ JUIA aHaJIn3a OCHOBHBIX 3ada4, BI1aACTh HpI/IeMaMI/I peH_IeHI/I}I TAKHUX 3aJ1a4.
1. Haitaute mpou3BoiHbIE QYHKITHN:

4 5 4
a)y=5xz—\3/x4 +———; 6)y:\/3x4—2x3+x——3;
X X (x+2)
2 .
B) y =arccos’ 4x-In(x—3); r) y=5" arcsin3x’;
e COS X
n) y=log,(x—=7)- arctg\/;; e) x*=3x :
2
) y :arcsinl+x4 . ) y :(xcosx—sinx)[ln(xcosx—sinx)—l] _
. b b
I/I) 1+x : K) y= (X 2) :
o xWx+l x=1 +3t+1
" (x-1) 5x-1 . Wy =305+
2. Haiitu npenensl GyHKIMMA, HCTIONB3YS npaBmiio Jlomurans:
lim x —3x-2 lim e +5
a) 1 xt+2x+1 6) *76x° +1
1
lim xctg2x lrlg(}(——“g xj
B) x—0 ; F) X .

NuauBuayanbHas padora Ne7
no teme «MceienoBanue pyHKUMA ¢ IOMOIIBIO IPOU3BOAHOIN
Heab: hopMupoBaHre HABBIKOB, YMEHUH M KOMIETEHIHMH, HEOOXOAUMBIX AJIsi MPUMEHEHHS
MOJIYUYCHHBIX 3HAHUUI AJId aHaJIn3a OCHOBHBIX 3a/ia4d, BJIAICTh IpUEMaMU PCUICHUA TAKUX 3aa4v.
1. TIpoBectu monHOE HMccaeaoBaHUE QYHKIIUNA U TTOCTPOUTD UX TPadUKU:
2x—1

y
a) y=x3—3x+2; 5) (x—l)2

NuauBuayanbHas padora Ne§
no teme «HeonpeneneHHbIN HHTETPADY
Heab: GopMupoBaHHe HABBIKOB, YMEHUNW W KOMIETCHIIMA, HEOOXOAUMBIX /ISl MPUMEHEHHS
MOJIYYE€HHBIX 3HaHUH JJIs aHAJIM3a OCHOBHBIX 3a/1a4, BIIAJETh IPUEMaMH PEIIeHUs TaKUX 3aJau.
Haiitu unrerpansi:

a) IeCtg3xd.x . 6) .[ dX .
sin?3x x‘1+ln2x)"
B) jxe3xdx.; r) J. 46 dx.;
2ix-6
) jcos3 xdx. ; e) jarctgx/4x—1dx.;

dx

5 2
>K)f(3\/x_§+3ex i ) | ey

2



n) [—2 K) [ sin®5xdx.

(3x—4)3;

NuauBuayanbHas padora Ne9
o teme «OnpenejieHHbIA HHTETPADY
Heab: GopMupoBaHre HABBIKOB, YMEHUNW W KOMIETCHIIMA, HEOOXOAUMBIX ISl MPUMEHEHHUS
MOJIyYE€HHBIX 3HaHUM JJIs aHAJIM3a OCHOBHBIX 33/1a4, BIIJETh IPUEMaMH PEIIeHUs TAKUX 3aJ1au.

Ilpumepnt 3a0au ona camocmoamenbHo2o peuienus

1. Beluncnure HHTErpaibl:

\/5 e 0
dx Inx
a) r) [ ax e) [(2x+3)ed
-!.Hx2 -!‘ X _J;( x+3)ed
7 %
6) J‘sinx‘coszxdx ) '[cosx-esmdx

0
4

B) JxV16—x2dx

0

0

. 1
2. Bpluucnuth  IUIOHIANb ¢burypsl, OTPaHUYEHHON  JMHUSIMHU: y==x’,y=4-x.
2

3. Beruncniute 00b€M  Tenma, 00pa3oBaHHOTO BpamieHueM BOKpyr ocu OX  ¢urypsi,
OrpaHMYEHHOM JIMHUAMU y =3 —x,x=0,y=0.

4. Beruncnmuth 00BEM  Tena, O00pa30BaHHOTO BpamieHuneM BOkpyr ocu OV  durypsl,
OrpaHuueHHOM TuHUsIME Y = X~ ) = 4.

5. Halitn paboTy mpou3BOIUMYIO NpU CxKaTuu npyxkuHbl Ha 0,03 M, ecnu i cxatus e€ Ha
0,005 M Hyx)HO npu0XUTh cuity B 10 H.
6. Teno HBIKETCS MNPSMOJIMHEHHO CO CKOPOCTBIO v(¢f)=2¢>—t+1 (m/c). Haiitu myTs,

MPONEHHBIN 3a TIEpPBBIE 3 C.

NuauBuayanbHas padora Nel(
1o reme «IuddepeHunaabubie ypaBHEHUD)
Iesb: popMupoBaHUE HABBIKOB, YMEHUN M KOMIIETCHIIMHA, HEOOXOAUMBIX Ul PUMEHEHUS
MOJIYYCHHBIX 3HAHUM IJI aHaJIn3a OCHOBHBIX 3a/la4, BJIAACTh MpUEMaMU PCIICHU A TaKUX 3a1a4v.
1. Pemnth ypaBHEHHE, IpU HEOOXOAMMOCTH CBEIS €0 K YPaBHEHHIO C pa3lelIIOLIMMUCA

nepemennsivn (X + 2x)y°dy = xdx.

2. Pemmts omHopoaHoe ypasrenue: X' = y(In y —Inx).

2
1% ! -
3. Pemmrh ypaBHEHUH, TIPH HEOOXOIUMOCTH CBEJIS €T0 K JIMHelHOMY ) + 2Xy = Xe .

4. Pemmts ypasHenue bepuynmm )’ = x° y3 — X).

5. Haiitu WHTETPUPYIOIIHI MHOKUTEJb u obmee pelieHne ypaBHEHUS
(x* + y* +2x)dx +2ydy = 0.

6. OmnpenenuTs TUN YpaBHEHUS M YKa3aTh CIIOCOO €ro pPeIieHHUs:

a)xy'—xe’ =2;  6) xydx+(x+1)dy=0.

NuauBuayanbHas padora Nell
no teMme «PsaabpI»
ean: hopMupoBaHre HABHIKOB, YMEHUN M KOMIIETCHIINH, HEOOXOAUMBIX IS TPUMEHEHUS
MOJIYYEHHBIX 3HAHUM /7151 aHAIM3a OCHOBHBIX 3a/1a4, BJIa/IETh IPUEMaMU PELICHUsI TAaKUX 3a/1a4.

3



1+(-1)""
I’l2 '

1. Hanmcath maTh INEPBLIX YICHOB psAaa, n -pIM YJICH KOTOPOro nMeECT BU:

2. Hanucate n -1 unen psga: | ——+———+

3. Hcnonb3ys HEOOXOIUMBIN IPU3HAK CPABHEHMS, HCCIICIOBATh CXOIUMOCTD psija:

Sn+6 Y =25
)ZIOO T )ZJZ+50

4. Vcnonb3ys MpU3HAK CPaBHEHUS, HCCIEA0BATh CXOAUMOCTh PAJa:

a)1+i+i+i+...+i+...; 6) zSinz—ﬁ.

n(n+1
5. HWcnonw3ysa npusHak [lamambepa, uccienoBatb Ha CXOAMMOCTD PSI; 2(3—)
n=1

6. Ucnone3ys mnpusnak JleiiOHuIa, HWCCIenOBaTh HA CXOAMMOCTH 3HAKOYEPETYIOUTUIUCS P
1 1 a1
l——+—— + (D) =+
2 3 n

2 3
x n

X X el
7. HaiiTi 061aCTh CXOTUMOCTH CTETIEHHOTO psna; — ——+——...+(—1)
21 41 6! (2 )l

8. Paznoxuts pynkmuio B psag Makiopena: f(x) = In(1—-2x).

NuauBuayanbHas pa6ora Nel2
no teme «JAuddepennuanbHoe ucHuciaeHue PyHKUMA HECKOJIbKHUX MepeMEeHHbIX)
Heab: popmupoBaHre HABHIKOB, YMEHHI U KOMIIETEHIIUH, HEOOXOIUMBIX JIJISl IPUMEHEHHUS
MOJIyUYEHHBIX 3HAHUH /JIs aHAJIM3a OCHOBHBIX 3a/1a4, BIAJAETh IPUEMaMH PEIICHUs TaKUX 3a7au.

3 3
X+
—— > yz, x2+y2;t0
1. lana ¢ynkums U =4Xx° +y u Touka O(0;0). HccnemoBaTh MmO
0, x? + y2 =0
OTIPEICTICHUIO: a) HEMPEPhIBHOCTh QYHKIINH;0) CYIIECTBOBAHWE YACTHBIX MPOW3BOJHBIX; B)
g depeHpyeMocTs GYHKINN B TaHHON TOUKeE.
. X Yy, z .
2. CkansgpHoe noJie 3a1ano GpyHKnuen U = — +-—+ — . Haitgure:
y z X

a) ypaBHEHHUE IMOBEPXHOCTH YPOBHsI, Mpoxo et uepe3 Touky Mo(-1;1;-1);

0) IPOU3BOAHYIO B TOUKE M MO HampaBJICHHUIO JTyda, 00pa3yroOIIeTro paBHBIE OCTPHIC YIIIBI C OCSIMH
X, V,Z

B) HaIlpaBJICHUE HAUCKOPEHIIIET0 BO3pacTaHus MOJISI B 3TON TOUKE;

T') YpaBHEHHE KacaTeIbHON TUIOCKOCTH U HOPMaJIH K TIOBEPXHOCTH YPOBHS B Touke My,

3. HccnenoBarh QyHKIMIO Ha DKCTPEMYM U = 2x2 + y2 +z2— 2y+4x—-6z+1.

NuauBuayanbHas padora Nel3
no teme «HTerpasbHoe HcuuciaeHne PyHKIHUNA HeCKOJIbKUX NMepeMeHHbIX)
Heab: popmupoBaHre HABHIKOB, YMEHHI U KOMIIETEHIIUH, HEOOXOIUMBIX JIJISI IPUMEHEHHUS
MOJTyUYEHHBIX 3HAHUH /JIs aHAJIM3a OCHOBHBIX 3a/1a4, BIAJAETh IPUEeMaMH PEIICHUs TaKUX 3ajad.
1. BpruucauTe UHTErPAJIbI:



a) jj(12x2y2+16x3y3 xdy, D: x=1, y=x%, y=—Jx
D

6) jjyex%dxdy, D:y=In2, y=In3, x=2, x=4

D
2. Bobruucnure mwiomans GUrypbl, OrpaHMYEHHOM 3aJaHHBIMA JTMHAAME Y =3/x, V= 4e* ,

y = 3 R y = 4
3. Bpuucnute o00BeM Tena, OTPAHUYCHHOTO JAaHHBIMH IOBEPXHOCTSIMH x2 + yz = 2y :

z=5/4—x%, z=0
4. BplunciuTe KPUBOJUHEHHBIN UHTETPAT:

I(x2—2y x+(y2—2x)dy, I - orpesox MN, M (-4,2),N(0,2)
r

NuauBuayanbHas padora Nel4
10 TeMe «JJIeMeHTapHasl TeopHusl BePOsITHOCTEID)
Heab: popmupoBaHre HaBBIKOB, YMEHHIN U KOMIIETEHIIUH, HEOOXOIUMBIX JIJIsl IPUMEHEHHS
NIOJIyUYEHHBIX 3HAHUH JJIs aHAJIM3a OCHOBHBIX 3a/1a4, BJIAJAETh IPUEMaMH PEIICHUS TaKUX 3a4ad.

1. CkoJBKO CyIIEeCTBYET CITIOCOO0OB PaCCTaBUTh § Pa3IMYHBIX MpeaMeToB Ha 18 mect?

2. JIns mpe3eHTanuu otouparotcs 4 wim 5 uznenuit u3 12, npousBoauMbix GpupmMoit. CKOIbKO
BapUaHTOB 0TOOpA CYIIECTBYET?

3. Ha cxemy ¢ 4 BXOAOB MOCTYNAIOT CUTHAJBI 5 pa3iauyHbIX THMOB. V3 HUX dopmupyercs
BBIXOJHOM CHTHal B BHJE IOCJIEI0BAaTEIbHOCTH BXOJHBIX. CKOJBKO pPa3iMYHBIX BBIXOJHBIX
CUTHAJIOB MOXET OBITh?

4. KonTposep I0JDKeH 0ToOpaTh IJisi IPOBEPKH S5 M3MeIuil JIF0O0T0 M3 YeThIpex BUIOB. Emy
npuHecnu Ha BbIOop 3 uznenus 1-ro Buaa, 4 - 2-ro, 2 - 3-ro u 5 - 4-ro. CKOJIBKO BApHAHTOB BBHIOOpA
y HEro ecTthb?

5. Ha ckman mocrynmwio N U3AENWid, cpeau KOTOpbelXx M OpakoBaHHBIX. OnpenenuTsb
BEPOSTHOCTH TOTO, YTO CPEIM M HAyraJ B3ATHIX CO CKJIaJa U3JIENUN OKaXKeTcs 1 OpaKkOBaHHBIX.

6. JIBa cTpenka, sl KOTOPBIX BEPOATHOCTH MOMAJaHUS B MUIIEHb PaBHbl COOTBETCTBEHHO
0,7 u 0,8, mpousBOAAT MO OXHOMY BBICTpeny. OIpenenuTh BEPOSTHOCTh XOTS OBl OJHOTO
MOTAa/IaHusl B MUIIICHb.

7. BeposTHOCTB, YTO CTYACHT CAACT MEpBbIN sKk3aMeH, paBHa 0,9; Bropoii — 0,9; Tpetuii — 0,8.
HaiitTn BepOsSITHOCTB, YTO CTYIEHTOM OyJIeT CIaH: a) TOJIbKO MEPBBIM 3K3aMeH; 0) TOJBKO OJUH
9K3aMEH; B) TPU DK3aMEHa; T') 10 KpaifHel Mepe J1Ba IK3aMeHa; 1) XOTs Obl OJIMH IK3aMEH.

8. UrpambHyto kocTh moaOpackiBatoT 10 pa3. HaliTu BeposSTHOCTH TOTO, UYTO IIECTEpKa
BBITIAJIET 2 pa3a.

9. BepostHocTh Opaka TIpH H3TOTOBJICHUHM JeTane moctosHHa W paBHa (,05. Kakoma
BEPOSITHOCTB, 4TO B naptuu u3 1000 uznenuit Bcrpetutcs paBHO 40 OpakoBaHHBIX.

10. HenpepsiBHas ciydaiiHas BennduHa X 3aj1aHa GyHKUMEH pacnpeneneHus F (x) . Hanru:
a) TUIOTHOCTh pacrpenesicHus: [ (x); 0) MaTeMaTHUYECKOe OXHJIaHUE, NUCIIEPCHUIO; B) BEPOSITHOCTh

P(a<x<p).

0, x<-1,
F(x): (x+12, -1<x<0, a=—%, £=0.
1, x>0,

11. Bpemss 0Ge3oTka3HON paboTel NpuOOpa TOAYMHEHO IIOKA3aTEIBHOMY 3aKOHY C

3



4

IUIOTHOCTBIO paclpeieIeHus] BEPOSITHOCTEH | (t) =0,02 ¢ 0,02t npu ¢ =>0. Haiitu BeposTHOCTB

TOTO, 4TO IpUOOp mpopadoTraer 6e30Tka3zHo 100 yacos.

NuauBuayanbHas padora NelS
no reme «CiyuaiiHble BeJTHYUHbD)
Henab: popmupoBaHre HaBBIKOB, YMEHHI U KOMIIETEHIIUH, HEOOXOIUMBIX JIJIsl IPUMEHEHHS

MOJIYYEHHBIX 3HAHUM JJIs1 aHAIM3a OCHOBHBIX 3a/1a4, BJIa/IETh IPUEMaMU PEUICHUsI TAaKUX 3a/1a4.

1. Jlana BeIOOpKa, cocTosmas u3 uucen: 3.2, 4.1, 8.1, 8.1, 6.7, 4.4, 4.4, 3.2, 5.0, 6.7, 6.7, 7.5, 3.2,
4.4,6.7,6.7,5.0, 5.0, 4.4, 8.1. CocTaBUTh CTATUCTHUUYECKUI PSJI paCIpeeIeHUs aOCOTIOTHBIX U
OTHOCHTEJIbHBIX 4acToT. HaiiTi BEIOOpOUYHOE cpeHee, UCITPABICHHYI0 BEBIOOPOUHYIO JTUCTIEPCHIO
U UCTIPaBICHHOE CpeIHEE BBIOOPOUHOE OTKIOHEHHE.

2. Jlana BeIOOpKA 3HAYEHH HOPMAJIBHO pACIpEACICHHON CIIy9ailHOW BENWYMHEL: 2, 3, 3, 4, 2, 5, 5,
5,6,3,6,3,4,4,4,6,5, 7,3, 5. Haiitu ¢ noBepurenbHoi BeposTHOCTHIO Y = 0,95 rpaHuiibl
JIOBEPUTEIIBHBIX HHTEPBAIOB 11 MATEMATHIECKOTO OXKHIAHMS M TUCTIEPCHUH.

3. Haiitu mapameTpsl 3aBUCIMOCTH MEXY X U ) JUIsI BRIOOPKH
X 1,4 1,7 2,6 3,1 4,5 5,3
Vi 2,5 4,7 18,3 29,8 74,2 110,4

JUTs citydaeB: 1) TMHEHHOM 3aBUCUMOCTH ) = ax + b;

N 2

2) KBaapaTUYHON 3aBUCUMOCTH ) = (ax +bb) ;
s +

3) mokasarejbHON 3aBUCUMOCTH ) = 7,

Onpenenutpb, Kakasi U3 QYHKIIUH SIBISIETCS TYYIIAM TPUOIMKEHUEM 3aBHCUMOCTH MEXKIY X H ).
4. Tlo BRIOOPOYHBIM TaHHBIM

a)
0)
B)
r)

1)

X; 2 3 4 5 6 7 8 9 10 | 11
n; 1 2 3 1 3 5 3 3
MOCTPOUTH (DYHKITHIO pactpeneseHus u ee rpaduk;
MMOCTPOUTH MOJIUTOH YaCTOT U TUCTOTPaAMMY;,

HaWTH BBIOOPOYHOE CpETHEE, BHIOOPOYHYIO TUCTIEPCUIO, HCTIPABJIICHHYIO BHIOOPOUHYIO
TUCTIEPCHUIO U BEIOOPOYHOE CpefHee KBAAPATHIHOE OTKIIOHCHHE

HaWTH TOBEPUTEIbHBIA HHTEPBAJ 11 MATEMAaTUYECKOTO 0KHIaHUS C HAIEKHOCTHIO
y=0,99.

HAWTH TOBEPUTEIbHBIA HHTEPBAJ VISl CPEAHETO KBAAPATUYHOIO OTKIOHEHHUS C
HajaexHocThIO Y=0,975.

8. KOHTPOJIBHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

DJIeMeHTHI BbICIIEH aaredpbl

1. Meton I'aycca penieHre CUCTEM JTMHEUHBIX YpaBHEHUH.

2. CucreMsl JHUHEHHBIX ypaBHeHHﬁ, X PCIICHHA, SKBUBAJICHTHBIC CHUCTCMbI, HCCOBMCCTHBIC U
COBMECTHBIE, HEONPEIEIICHHbIE U OMpPE/IeNIEHHbIE, OTHOPOAHbIE M HEOAHOPOIHbIE CUCTEMBI.

NN kW

Ornpenenenne onpeaenuTenei JJrI00ro mopsaka, UX CBONCTBA.

Brruncnienue onpeaenuTeneil BTOPOro U TPEThETo MOpsSaKa.

MuHopsl, anredpandeckue A0MOTHEHHs, TeopeMa Jlaruraca (4acTHBINA ciydaid).

Meron Kpamepa penieHus: cucteM JIByX JMHEHHBIX YPAaBHEHHUM C JBYMSI HEU3BECTHBIMU U TPEX

JIMHENHBIX YPaBHEHUH C TPEMS HEM3BECTHBIMH.

7. Omnepauuu CJIOXKEHUS MaTpHll, YMHOXXEHHE MATpULl U YMHOKEHHE MATpHIbl HAa YHCIIO,
CBOICTBa Omeparuii.

8. MarpuuHas 3anMchb M MaTPUYHOE pEIIEHWE CHUCTEMBl N JIMHEHHBIX YpaBHEHUH C n
HEU3BECTHBIMH.



10.

Onpenenenne oOpaTHOW MaTPHIlbl, KPUTEPHI CYIIECTBOBaHUSI OOpAaTHOW MaTpuIilbl, Gopmyia
OTBICKaHUs 00OPAaTHOW MaTPHIIBI.

Panr martpuiel, KpUuTepud COBMECTHOCTH U KPUTEPUH ONPEAECICHHOCTH CHUCTEM JIMHEHWHBIX
YpaBHEHUM.

BexTopHas aaredpa

l.
2.

(98]

A o)

11.
12.

13.

Omnpenenenue BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, HYJIEBOI'O BEKTOPA.
OmnpeneneHne cymMMbl, pa3HOCTH JBYX BEKTOPOB, YMHOXEHMsS BEKTOpa Ha uucio. CBoiicTBa
onepanui.

Kpurepuii KoMIIaHapHOCTH TPEX BEKTOPOB U CIEACTBUS U3 HETO.

Kputepuii koJuIMHEApHOCTH, KPUTEPUHN JIMHEHHON 3aBUCUMOCTH JABYX BEKTOPOB MU CJIEACTBHS
U3 HUX.

JlekapToBa MNpsSMOYrojibHAash CHCTEMa KOOPJIMHAT B TPOCTPAHCTBE, KOOPAWHATHI BEKTOpA.
CrnosxeHue, BEIYUTAHHUE BEKTOPOB M YMHOXXEHHE BEKTOpAa Ha YHCIO B KOOPAWHATHOU (opMme.
JnuHa BekTopa.

KOOpI[I/IHaTbI TOYKHU U NJIMHA OTPEC3KaA. HCHCHI/IC OTpEC3Ka B 3aJTaHHOM OTHOIIICHWH.
OnpeneneHre CKaIIpHOTO MPOU3BEACHUS, €r0 CBOMCTBA.

Omnpenenenue u KpUTEPUN OPTOTOHAILHOCTH ABYX BEKTOPOB.

Onpenenenre MpaBoil TPOMKH BEKTOPOB, OMpPEIEICHUE BEKTOPHOTO MPOU3BEICHUS, CBOMCTBA
BEKTOPHOT'O MTPOU3BE/ICHUS BEKTOPOB.

BripakeHue ckanspHOro NpPOU3BEACHHSI BEKTOPOB 4Yepe3 MX KOOPAMHATHI B MPOCTPAHCTBE,
OTBICKAaHHME yIJla MEXAy JByMS BEKTOpaMH B KOOpAMHATHOH ¢Qopme, ycioBue
OpPTOTOHAJILHOCTH JIBYX BEKTOPOB.

TeopeMa 0 BbIpaK€HUH BEKTOPHOT'O MPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.
OnpeneneHne CMEIIAaHHOTO MPOU3BEACHUS BEKTOPOB, €ro TIE€OMETPHUYECKOE COAepKaHHe
(TeopeMa 00 0OBEME MapaIeIenuIesa).

Teopema 0 BbIpa)KEHUHU CMEIIAHHOTO MPOU3BEICHUS Yepe3 KOOPINHATHI BEKTOPOB U CIIECACTBHE
U3 Hee.

AHanuTH4ecKas reoOMeTpud HA IJIOCKOCTH

l.
2.
3.

e

11.

12.

13.

[TonsipHas cucreMa KOOPAMHAT HA TUNIOCKOCTH, CBA3b IEKAPTOBBIX U MOJIAPHBIX KOOPAHUHAT.
HopmanbHblil BEKTOp NPSMOM, KAHOHUYECKOE YPABHEHHUE IIPSIMOU HA INIOCKOCTH.

OOwiee ypaBHEeHUE NPSAMON JMHHUU HA IUIOCKOCTH. AHAIM3 PACHOIOKEHUs MPSIMBIX, KOTOPbIE
3a/1aHbI HEITOJIHBIMU YPABHEHUSIMH.

YpaBHeHUE NPSIMOI Ha MJIOCKOCTH B OTPE3Kax.

Hamnpapnsoomuii  BEKTOp NpsMOW, KaHOHUYECKOE YPAaBHEHUE MPSAMOM Ha IUIOCKOCTH.
YpaBHEHME NPAMOM, KOTOpasi IPOXOAUT Y€Pe3 JaHHBIC JBE TOUKH.

PaccrosiHMe OT JaHHOW TOYKH 0 MPSIMOM Ha IUIOCKOCTH.

Yron Mexny AByMs NPSMBIMH Ha IUIOCKOCTH, KOTOPBIE 3a/JaHbl OOIIMMH YpaBHEHHSIMH.
VYcnoBus OpTOrOHAIBHOCTH, MAPAIUIEIIBHOCTU ABYX MPSMBbIX.

Yron Mexay AByMs IpSAMBIMHU Ha IUNIOCKOCTH, KOTOPBIE 3a/1aHbl KAHOHUYECKUMU YPaBHEHUSAMU.
VYcnoBus OpTOrOHAIIBHOCTH, MaPAIUIEIIBHOCTU JBYX MPSMBbIX.

VYpaBHeHHEe NPSIMOM HA INIOCKOCTH € YIJIOBBIM KO3(ppULIEHTOM.

Yrom Mexzay AByMs IPSMBIMU Ha IUIOCKOCTH, KOTOPBIE 3aJaHbl YPABHEHUSMH C YIIIOBBIM
K03 puLHEeHTOM. Y CI0BUS OPTOrOHAIBHOCTH, NAPAJIJIEIbHOCTH JIBYX IPSMBIX.

Onnunc. Ompenenenue, BBIBOJ KAaHOHHYECKOTO YpaBHEHHUS, H300pakeHHE B JEKapTOBOM
IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT Ha INIOCKOCTH. Y PABHEHHE OKPYKHOCTH Ha IUIOCKOCTH.
l'unepbona. Omnpenenenue, BHIBOA KAHOHHMYECKOTO YpaBHEHHs, M300pa)KeHHUE B JIEKapTOBOM
IIPSIMOYTOJIBHOM CUCTEME KOOPAMHAT Ha IUIOCKOCTH.

[Tapabona. OnpexneneHue, BHIBOA KAaHOHHMYECKOTO YpaBHEHMs, M300pakeHHE B JEKapTOBOM
IIPSIMOYTOJIBHOM CUCTEME KOOPAMHAT Ha IUNIOCKOCTH.
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AHaJauTHYecKasi reOMeTPHUs B POCTPAHCTBE

1.

bl

Sl NS

9.

10.
11.
12.
13.

14.

YpaBHEHHE IUIOCKOCTH, KOTOpPash MPOXOAUT Yepe3 3aJaHHYK0 TOYKY OPTOTOHAJIbHO JaHHOMY
BEKTODY.

YpaBHEHHE INIOCKOCTH B OTPE3KaX.

YpaBHEHME IIIIOCKOCTH, KOTOPast MIPOXOIUT Yepe3 3aJaHHbIE TPU TOYKU

OO1iee ypaBHEHHE IIJIOCKOCTH; PACIOJIOXKEHUE IUIOCKOCTEM, KOTOpPBIE 3aJaHbl HEIOJIHBIMU
YPaBHEHUSMH.

HopmupoBanHoe ypaBHEHHUE IIJIOCKOCTH, PACCTOSIHUE OT TOYKHU 10 INIOCKOCTH.

Yron Mexay AByMsl INIOCKOCTSMH.

Hanpapisromuii BEKTOp NpsAMON, KAHOHUYECKHUE YPABHEHUS NIPSIMOM B IIPOCTPAHCTBE.
YpaBHeHUs TPSAMOM B MPOCTPAHCTBE, TPOXOIAILECH UYepe3 3a/laHHbIE IBE TOUKHU.

[lepexon oT 001X ypaBHEHUH MPSAMOI B IPOCTPAHCTBE K KAHOHUYECKUM.

Yron Mexay npsiMoil U JIOCKOCThIO B MPOCTPAHCTRE.

[TapameTrpudeckue ypaBHEHUs NIPSMOM B IPOCTPAHCTBE.

Ycnosus nepecedeHus AByX NMPSMBIX B IPOCTPAHCTBE.

Yron Mexay IByMs HOPSIMBIMU B IPOCTPAHCTBE, YCJIOBUS MapajlIeIbHOCTH, OPTOrOHAIBHOCTH
IPSIMBIX.

B3anMHOe pacnoiokeHue IpsiMON U INIOCKOCTH B IIPOCTPAHCTBE.

DJIeMeHThI MaTeMATHYeCKOr0 aHAIN3a GYHKIMH OHOM NepeMeHHOoM

1.

10.
11.
12.

13.
14.

15.

16.

17.
18.
19.
20.
21.

[Tonsitne ¢yHKIMKU: 00JACTh OmNpeaesieHns, 00aacTh 3HaueHn. CrocoObl 3aManus (PyHKITUH.
OrpaHM4eHHOCTb, MOHOTOHHOCTb, YETHOCTh M NEepUOIUYHOCTb. OOpaTHas QyHKUUS.
[Tapamerpuueckoe 3aaHue QyHKIHH.

[Ipocreiimme snemeHTapHble PYHKIIUN U UX TpadUKy.

CnoxHass (yHKIUS, MHOTOWIEHBI, pallOHaJbHbIE, alreOpanyecKkue U TPaHCUEHACHTHBIE
(GyHKLIUY, d7eMEeHTapHbIe PYHKIUH.

[Ipenen ¢pynknuu B Touke. Teopema 0 €AMHCTBEHHOCTH mpenena GyHKuuu. OIHOCTOPOHHHE
Ipe/Iebl.

Teopembl 0 mnpenenax GyHKIOUN, CBSI3aHHbIE C apU(METHUYECKHMMH OINEepalusMu U
HEpaBEHCTBAMHU.

IMpenen dyuxiuu, npu * = =3 PackpsITHE HEONIPENEIEHHOCTEN.

Beckoneuno Oonpmmme u OeckoHeyHO Manble (GyHKUUU. CpaBHEHHE OECKOHEYHO MallbIX
GYHKIIHA, SKBUBAJICHTHBIE 0ECKOHEUYHO MaJIble.

HenpepsiBHOCTH QpyHKITNHN B Touke. CBOMCTBA HETIPEPBHIBHBIX (DYHKIIUH.

HenpepsiBHOCTh (pyHKITMN HAa MHOKecTBe. CBOMCTBA (DYHKITUI, HEMPEPHIBHBIX HAa OTPE3KE.
Touku pa3pbiBa 1 uX kinaccuukanus. HermpepbIBHOCTD 3JIeMEHTAPHBIX ()YHKIIUH.
3amedarenbHbIC TIPeIesbl (MIEPBBIN U BTOPOM) U CIICICTBUS U3 HUX.

[lonatne mnpou3BOAHON: ompexneneHue, (GU3MUECKOE M T'€OMETPHUYECKOE COJIepKaHHE.
KacarenpHas u HOpMasb K KpUBOM.

CBs13b MEX/1y HEIIPEPBHIBHOCTBIO U CYIIECTBOBAHUEM MTPOU3BOAHON (PYHKITUH.

[IpaBuna u (Gopmysabl BBIYMCIEHUS MPOU3BOIHON (MPOU3BOAHAS CYMMBI, MPOU3BEACHUS U
yactHoro). /luddepennpoanue GyHKIINN, KOTOpas 3aJjaHa MapaMeTPUIECKH.

[Ipow3BogHass oOpaTHOM, CIIOXHOWM W HesIBHOW (yHKIuW. I[IpomsBomHas CTenmeHHO-
NOKa3aTeIbHON (PYHKIUH.

Hudbdepennman  ¢yaknun. Ero reomerpuyeckwii CMBICI ©W  CBoMcTBa. [IpumeHeHHe
g depeHnmana K npruOIMKEHHBIM BEIUNCICHUSM.

[Tpoun3BoaHOI BhICIIUMX TOPSIAKOB. Mexanudeckuil cmbich I mpons3BogHOI.

Huddepennmanst Beiciux nopsaakos. Auddepennnan Il nopsiaka cinoxuoit GyHKIUH.
['unepOonuueckue GYHKIUHA U UX TIPOU3BOJIHBIE.

OcHoBHBIE TeOpeMbl AuddepennranbHoro ucuncnenus: Pomns, Komm, Jlarpamka.

[IpaBuno Jlonurans.
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22.

23.

24.

25.
26.

7

[Tpusnaku Bo3pacTaHusi W YObIBaHHA (GYHKIUU. ODKCTpEMyMbl (DYHKIMU: OIpeaeseHHe,
HE00X0IMMOE U IOCTaTOYHOE YCIIOBHSI IKCTPEMYMaA.

HccnenoBanue GpyHKIINN Ha SKCTpeMyMbl. Haumensbliee 1 Hanbounbliee 3Ha4eHre QYHKIIMN Ha
OTpE3KE.

BbIyKJIOCTH M BOTHYTOCTh KpUBOM, TOYKM meperuOa. [IpaBuio OTbhICKaHHS WHTEpPBAJIOB
BBINTYKJIOCTH U TOYEK reperuda rpaduka GyHKIuH.

AcumnToTsl hyHKIHHA. CXeMa UCCIeOBAaHUS U TTOCTPOEHUS rpaduka PyHKIUH.

®opmyna Teiiopa ¢ octarouHblM WwieHOM B (opme Jlarpamxka. PaznoxeHue sneMeHTapHBIX
bynakuumii mo popmyne Teitnopa. [IpubankeHHbIC BEIYUCICHUS.

NurerpupoBanue GyHKIUU OHOM NepeMeHHOM

l.
2.

NN kW

Tl

10.

[lepBooOpa3nas. HeonpeaeneHHbI HHTETpaj, €ro CBOMCTBA.
MeTo1pl MHTErpUPOBAHUS: 3aMEHA IEPEMEHHOM 1 HHTErPUPOBAHKE IO YaCTSIM.

dx (Ax+B)dx dx (Ax+B)dx
BeluKciieHre HHTErPaioB Jax +bx+c : Jax +bx+c : I\/“xz +bx+0dx;'[ax2 +hx+c J-ax2 +hx+c
WHTerpupoBanue panroHAIBHBIX IPOOCH.
Ornpenenenne u CBOMCTBaA olpeesieHHOro nHTerpana. @opmysna Hetotona-Jleitoauna.
Mertoapl BBIUMCIEHUS ONPEACIICHHBIX HHTErPAJIOB: 3aMEHa MEPEMEHHON U UHTETPUPOBAHUE 110
YacTsIM.
HecobcTBennbie nnterpaisl [ poaa (¢ 0eCKOHEUHBIMHE MIPEIeTIaMi HHTETPUPOBAHHS).
Hecob6ctBennbie naTerpais I poma (0T HeOrpaHUYEHHBIX (YHKIIHN).
[IpumeHeHre OMpeNeIeHHOT0 WHTErpajja: BBIUYMCICHHUE IJIOMAAN TUIOCKOW (UTYpHI, o0bema
TeNa U AJIMHBI TyTH.
[TpubnukeHHOE BBIYHCICHUE OMPEICICHHOTO MHTETpaia Mo GopMyliaM MPSMOYTOJbHUKOB H
Tpanemnuu.

JAnddepennuanbubie ypaBHeHUS

1.

MeToap! pelieHnss HeKOTOPhIX TuddepeHINaTbHbIX YpaBHEHUI EpBOro MOpsIKa: ypaBHEHHE
C Pa3leAIOIIMMKCS IEPEMEHHBIMU; OJHOPOAHBIE U INHEHHBIC YPaBHEHUS.

2. Meroapl peimieHuss TUHEWHBIX au(epeHIInaNbHBIX YpPaBHEHHI IEPBOTO TOPSAIKA: METOJ
bepnynnu u Jlarpanxa.

3. duddepenunanbabie ypaBHEHHS BTOPOTO MOPSIKA, JOMYCKAIONINE TOHKEHHE OPsIKa.

4. JluHeiiHble OAHOPOJHBIE YPABHEHUSI BTOPOTO MOPsIIKA C MOCTOSHHBIMU KO3 pUlineHTaMu.

5. Jluneitnsie HeogHOPOAHBIE MU dEepEHITNATEHBIE YPaBHEHUS BTOPOTO MOPSIKA C TTOCTOSITHHBIMU
kod(durmentamu, CTpykTypa oOmero pemeHus. MeTonx Bapuanuud  MPOU3BOJBHBIX
MOCTOSIHHBIX I  HAXOXACHUS  YaCTHOTO  PEIIEHUS  JIMHEHHOrO  HEOJHOPOAHOTO
nudepeHIMaIBPHOTO YPaBHEHHUS C MTOCTOSTHHBIMEU KO3 DUITHECHTaMU.

6. Jluneitnpie HeogHOPOAHBIC MU DEepEHITNATBHBIE YPAaBHEHUS BTOPOTO MOPSIKA C TIOCTOSTHHBIMU
kod(duimeHnTaMi  CO  CHEIUATbHOM TIPaBOM YacThlO, CTPYKTypa OOIIEro pelieHus,
HaXO0X/IEHNE YaCTHOTO PELICHMUS.

Pann1

1. Ywucnosbie psapl. UX cxoamMocTh M pacxoauMocTh. HeoOxogmmoe ycioBHE CXOAMMOCTH H
JIOCTaTOYHOE YCJIOBHE PACXOIMMOCTH YMCIOBBIX PsiioB. IIpocreiimme cBOWCTBA CXOASIIUXCS
PSIOB.

2. IlpusHaku cXOIMMOCTH PSIIOB C MOJIOKUTEIBHBIMH YJICHAMHU.

3. 3nakonepemenHsbie psabl. [IpuzHak JleitoaMIIa. AGCOTIOTHAS U YCIOBHAS CXOIUMOCTbD.

4. Crenennsle psiapl. OOIAaCTh CXOIUMOCTH, PAJNyC CXOAMMOCTH U €ro MHTepBal. OCHOBHBIE
CBOICTBA CTEMEHHBIX PSIIOB.

5. Pan Teiinopa. Pa3noxeHHe OCHOBHBIX »JJIEMEHTApHbIX (YHKIMA B CTENEHHBIE PAIBL

[TpumeneHue psiioB K MPUOIMKEHHOMY BBIYHCIICHUIO.
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AnddepennuanbHoe 1 HHTErPAJIbHOE HCYUCTCHUA (PYHKIMHA MHOTHX NepeMeHHBbIX

1.

Nownbkw N

\© %

11.

12.

Onpenenenne GyHKIMU IBYX MepeMeHHBIX. OOMacTh ompeneneHus W 00JacTh 3HAYCHHIA.
['panuiia u HEMPEPHIBHOCTH (PYHKITUHU ABYX MepeMeHHbIX. CBolCTBa (DYHKIINI, HEMPEPHIBHBIX B
OTpaHUYEHHOW 3aMKHYTOH 00JacTu.

YacTHble MPOW3BOJHBIE MEPBOro M Oojiee BHICOKMX MOPSAAKOB. TeopeMa O HE3aBUCHMOCTH
CMEIIaHHbIX TPOU3BOIHBIX OT MOpsaKa 1upPepeHIUPOBAHMUS.

Huddepennmansl Beicmx mopsakoB. JuddepeHnupoBanne cioXHOW U HEIBHOW (PYHKITHH.
DKkeTpeMyM (PYHKITUH IBYX IEPEMEHHBIX, HEOOXOAUMOE U I0CTATOYHOE YCIOBUSI.

JIBOIHOM MHTErpas: ONpeIeIEHHEe U OCHOBHBIE CBOMCTRBA.

Brruncnenue 1BOMHBIX HHTETPAJIOB: CIy4yaH MPsIMOYTOJIbHON M MMPOU3BOJIbHON 001acTei.
3aMeHa MepeMEeHHON B IBOMHOM HMHTErpajie. BeruucieHrne ABOMHOrO MHTETpaja B MOJSIPHBIX
KOOpAMHATAaX.

TpoitHO# MHTErpai: onpeeseHue, CBONCTBRA.

Brruncnenue u npuMeHeHHe TPOMHOTO UHTETpasia (BBIYUCICHHE MAacChl M 00beMa Tela).
OcHOBHbIE TOHSTHSI BEKTOPHOTO aHaiu3a (CKaJspHbIE M BEKTOPHBIE TMOJS, JUHUU HU
IIOBEPXHOCTU YpPOBHS, INPOM3BOAHAS IO HANpaBICHWIO, I'PAaJUEHT, AWBEPIEHLUs, POTOP
BEKTOPHOTO TIOJIST).

KpuBonuHelinble UHTErpaibl: onpeaeneHue U BprunciaeHue uurerpaios [ u Il pona. ®opmyna
Pumana-I"puna. [IppuMeHeHne KpUBOJWHEWHBIX WHTETPAJIOB (IJIMHA W Macca AYTH, TUIOIIA/b,
paboTa CHIIOBOTO TIOJIS).

[ToBepXHOCTHBIE MHTErpajbl: ONPENECICHUE U BbIUKCICHUE. [I0TOK BEKTOPHOTO MOJISI CKBO3b
noepxHocTb. @opmyna I'aycca-Octporpanckoro. upkynsanus BekropHoro mnois. dopmyia
Crokca.

JJIeMeHThI TEOPUH BEPOSITHOCTEH U MATEMATHYECKON CTATUCTHKH

NoUnhsE LD —

11.

OcHoBHBbIE TIOHATHS. Anredpa coObITuii. OcHOBHBIE (POPMYITBEI KOMOUHATOPUKH.

Kinaccuueckoe onpenenenre BeposiTHOCTA. OCHOBHBIE CBOMCTBA BEPOSATHOCTH.

OtHocurenbHas yactora. CTaTUCTHUECKOE OIPEIETIECHUE BEPOSITHOCTH.

TeopeMbl CIOKEHUSI 1 YMHOXKEHHS BEPOSTHOCTEM.

dopmyiia oJaHOM BeposTHOCTH U (popmyna baiteca.

JluckpeTHble cirydyaifHble BETUYMHBI M UX YHUCIIOBBIE XapaKTEPUCTUKH.

OcHOBHBIE 3aKOHBI paclpeieleHusl IUCKPETHBIX ciaydaiHbix BennuuH. (beprymmu, I1yaccona,
JlokanpHas 1 uHTErpainbHas Teopemsl Jlamaca).

HempepoiBHBIe crydaiinbie BenuuuHbL. VHTerpanbHas u auddepeHnuanbHas QyHKIUH
pacrpeieIeHus] HEPEPhIBHOW CITy4ailHON BEJTUYHUHBI.

UncnoBble XapaKTePUCTHKU HETIPEPHIBHBIX CIIYYalHBIX BEJTHYHH.

3aKOHBI pacHpelieieHHus] HEMpPEepPBhIBHBIX CIy4alHBIX BEJIWYMH (PaBHOMEPHOE M HOPMAaJIbHOE
pacnpenenenue). 3aKoH OONBIINX YUCEIL.

[IpumeHneHne TeopuHu BEPOSTHOCTEW MpH 00pabOTKe SKCIEPUMEHTAIBHBIX JTaHHBIX (3aKOH
NOTPEIIHOCTEN; OLIEHKAa HCTUHHOTO 3HAUEHUs BEJIMYMHBI, OLIEHKA CpEeIHEKBaJpaTUYHOU
MOTPEIIHOCTH OT/AEIbHBIX U3MEPEHUN).

9.  OBPA3ELl MOJYJbLHOI'O KOHTPO.JISI
IOV BIIO «IOHELKWIT HAITMOHAJILHBIN YHUBEPCUTET»

®AKYJIbTET MATEMATUKN Y UTHOOPMAILIMOHHBIX TEXHOJIOT UM

Kadenpa Briciieit MaTeMaTUKU U METOJIUKHU MIPETIOAABAHIS MATEMaTUKU

OO0pa3oBaTeNbHBIA YPOBEHB OakanaBp
Hamnpasnenue noAroToBKU: 04.03.01 Xumus
Cemectp 1

YyeOHast IUCIUIIINHA: Marematuka



MopnybHbI KOHTPOJIb Ne 1
1. Meton I'aycca penieHust CUCTEM JIMHEHHBIX YPAaBHEHUU.
2x—y —2t=4;

. . x+y—-3z—-1t=20;
2. Pemnte cucteMy JIMHEWHBIX ypaBHEHHI MeToa0oM ["aycca:
3x+y—-5z-3t=6;

X —z—t=2.
I 1 -1
3. llpoBeputh, umeer nu wmartpuna A=| 2 3 —4| oOpatHyto. Ecnu umeer, BBIYHCIUTH
-2 1 =2
MaTpHIly, 0OpaTHYIO MaTpHIE A.
4 331
4. BplUUCIUTD ONPEAETUTEND 343 .
3214
2 423

5. Haiiti 3HaueHHE MapaMeTpa f, IPU KOTOPOM BEKTOPHI a=(3; 1,5 —f) u b = (=6¢; 3; 2) ABIsIOTCSA
a) KOJJTMHEAPHBIMH; 0) OPTOTOHAIbHBIMH.

6. HailitTu rmuomanb mapaijienorpaMma, IOCTPOEHHOIO Ha BEKTOpax d = 5i — 4]_'—|— Tk w
b=7+]-2k.

7. BbIsCHUTE, KOMILUIAHAPHBI JIM BEKTOPBI c_l=(—1; 2;3) , E=(4; —2;1), E=(5;2; —3). Kakyro

TPOMKY OHU 00pa3yroT?
VYTBepkaeHo Ha 3aceqaHud Kadempoil BbICIIEH MaTeMaTHKU W METOJUKH IPEINoJIaBaHUs
MaTeMaTHUKH, IPOTOKOI Ne or*“ ” 20 1.
3aB. kadempoit
[Ipenonasarens

Kpurepunu oneHuBaHus MO1YJbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo d6annoe

3amanue 1

3amanue 2

3amanue 3

3amanue 4

3aganue 5

3amanue 6

RN R EN R RS

3aganue 7
Bcezo 30

'OV BIIO «IOHEILIKU HAITMOHAJILHBIN YHUBEPCUTET» 5
OAKVYJIBTET MATEMATUKHN 1 THOOPMAIIMOHHBIX TEXHOJIOT'UH
Kadenpa Briciieit MaTeMaTUKU U METOJUKHU MIPETIOAABAHMS MATEMaTUKU

O6pazoBarenbHBII ypOBEHD OakanaBp
Harmnpasnenue noAroToBKU: 04.03.01 Xumus
Cemectp 2
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10

VYuebOHast JUCLUIUINHA: Maremaruka

Mopny/bHBII KOHTPOJIb Nt 2
1. Haiitu npon3BoaHbIE CIEAYIOMNX PYHKIUH

a) y=+3x-5+x"cos7x.

6) x’cosy+sin(x—y)=0.

B) y:(x2+3)ﬁ.

x=In(1+7)
r .
) 2
y=t
. e
2. Beruuciute npenen 11m2— C IOMOILBIO NpaBuia Jlonurans.
oo —3x” +x+7
x3 .
3. Jna bynkuun YV = 3 HaMIUTE MPOMEKYTKM MOHOTOHHOCTH M BBIITYKJIOCTH.
—X

2
4. Haiitu acumnToThl rpaduka GyHKIIUUA Y =

x—1
VYTBepKaeHo Ha 3aceqaHud Kadempoil BbICIIEH MaTeMaTHKU W METOJUKH IIPENoJIaBaHUs
MaTeMaTUKH, potokon Ne ot * ” 20 1.
3aB. kadenpoit
[Ipenonasarens

Kpurepun oneHuBaHus MOAY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konauuecmeo d6annoe
3amanue 1 16
3aganue 2 4
3amanue 3 6
3ananue 4 4
Bcezo 30

oy BIIO «ILOHEL[KHPI HAHI/IOHAHBHHﬁ YHUBEPCUTET» 5
OAKVYJIBTET MATEMATHUKU U THOOPMAILIMOHHBIX TEXHOJIOI' U
Kadenpa Briciieit MaTeMaTUKU U METOJIMKH MPETIOaBaHUS MATEMAaTHKU

OO0pa3oBatenbHBI YPOBEHD OakayaBp
Hamnpagsienne moaroToBKH: 04.03.01 Xumus
Cemectp 3

YueOHast AUCHUILINHA: Maremaruka

Mopny/ibHBII KOHTPOJIBL Ne 3
1. Onpenenenuie OnpeaeICHHOT0 HHTETPaIa, €ro TEOMETPUUECKUN M (PU3HMUECKHI CMBICTT.
2. BeluncnauTe MHTErpabl:

2) I dx
xW4—In>x
0) J.(x—3)esxdx,
10



11

B) j 24)C+15 {x,
x“+4x+3

r) J‘coszgxdx .

3. Beraucnut miomans GUrypsl, OrpaHHYeHHOM IMHUAMK: Y = sin X, y =cos X, y =0, x € (0, 7).
4. Boraucnute 00bEeM Tela, MOTYYeHHOTO OT BPAIlleHHs aCTPOHUIbI X = COS” t, Yy =sin” t BOKpYT ocu
OX.

VYTBepKaeHo Ha 3aceqaHud Kadenpoil BbICIIEH MaTeMaTHKU W METOJUKH IPEINoJ aBaHUs
MaTeMaTUKH, potokon Ne ot * ” 20 1.

3aB. kadenpoit

[Ipenonasarens

Kputepun oneHuBaHus MO1YJbHOTO KOHTPOJISI

Homep 3a0anusn Konauuecmeo d6annoe
3ananue 1 4
3amanue 2 16
3amanue 3 6
3ananue 4 4
Bcezo 30

TOY BIIO «{OHELIKUI1 HALIAOHAJIbHBI YVHUBEPCUTET»
®AKYJITET MATEMATUKU U UTHOOPMALIMOHHBIX TEXHOJIOT U

Kadenpa Briciieit MaTeMaTUKHU U METOJUKHU MIPETIOAABAHIS MATEMaTUKU

O6pazoBarenbHbII ypOBEHD OakanaBp
Harmpasnenue noaAroTroBKU: 04.03.01 Xumus
Cemectp 4

Yd4eOHas AUCIUTLINHA: Matematuka

Mopny/ibHBII KOHTPOJIb Nt 4
1. OGnacth omnpeznenenus GyHKIUU IBYX mepeMeHHbIX. Halitu u u3o0paszuth 006sacThb

onpenenenns Gynxuuy = = aresin(x+y)

2. CdopmynupoBaTh TEOPEMY O MPOU3BOJHONW CIOXXHOM (PYHKIIMM JIBYX TEPEMEHHBIX
dz

— 2 2
2=2(%9) ecuu ¥ =X:Y=Y(") Byryucaurs & dynxmm Z=¥ V| ecou ¥ =6V =71
3. Tonuslii quddepeHiman nepporo Mopaaka GyHKIHUU ABYX HEPEMEHHBIX.
sin29°(0,07)>
2

4. Beraucnuth npuobIMKEHHO ¢ TOMOIIBI0 quddepeHinana mepBoro mopsaka

22=4—x2—y -

5. Bpmumcauth 00beM Tena, OrPaHUYEHHOTO TMOBEPXHOCTSAMH
2z=2+x%+ y2 '

6. PaccmotpuM Hartypansbie yncina oT 1 g0 10. ITycts cobbitust A4 = {umcno 4ernoe}, A, =
{uncno nemurca Ha 3}, A;={4ucno Oonbue 4}. BbIICHUTBb, Kakue 4ucia yIOBIETBOPSIOT

colbIThIO (A U 4,) N 4;.
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7.

12

B kop3une Haxonutcs 5 Oenbix ¥ 10 yepHBIX 1mapoB (Bce mapbl pasiuyHbie). OTHOBPEMEHHO
BBITATHBAIOT IIECTh IIAPOB, HAHTH BEPOATHOCTH TOTO, YTO OYJET M3BJIEYEHO TPH O€NBIX U TPU
YEepPHBIX.

. Cnyuaiinas Benuunna X vMeeT CICAyIOIIee pacipeieicHue:

X 1 2 3 4
p 0,25 0,1 0,2 P4

Haiitu p, , MX, DX.

YTBepkaeHO Ha 3aceqaHuu Kadeapod BBICHICH MAaTeMAaTHKH W METOIUKH TIPEIOJaBaHUS
MaTeMaTuky, npotokon Ne ot *“ 7 20 T

3aB. kadenpoii

[IpenonaBarens

e

Kputepun oneHuBaHus MO1YJbHOTO KOHTPOJISI

Homep 3a0anusn Koauuecmeo o6annoe

3amanne 1

3amanue 2

3amanue 3

3amanue 4

3amanue 5

3amanue 6

3aganue 7

N N RN R R B AR

3amanue 8

w
S

Bcezo

10. OBPA3EI DK3AMEHAIIMOHHOT'O BUJIETA

Teopemuueckue eonpocwt Kk sxzameny (I cemecmp)
CucTtembl JIMHEMHBIX YPABHEHUW, WX PELIEHUS, SKBUBAJICHTHBIE CHCTEMBI, HECOBMECTHBIE U
COBMECTHBIE, HEOIIPEIEIIEHHBIE U ONPEEIIEHHBIE, OTHOPOAHBIE U HEOAHOPOIHBIE CUCTEMBI.
Meron ["aycca penieHue cuctem JIMHEWHBIX YPaBHEHUM.
Omnpenenenue omnpenenuTeneil T000ro mopsaka, ux CBoicTBa. Brruncienue ompenenuTenei
BTOPOTO U TPETHETO MOPSAKA.
MuHopbI, anredpanyecKue J0MoJHEHHs, TeopeMa Jlaruiaca (4acTHBIN ciyyail).
Meton Kpamepa pelieHusi CUCTEM JIBYX JIMHEHHBIX YPABHEHHH C IByMsl HEU3BECTHBIMH U TPEX
JIMHEUHBIX YPABHEHUN C TPEMsI HEU3BECTHBIMU.
Onepanuy CIOXKEHUsT MaTpUll, YMHOKEHHE MAaTpULl M YMHOXXEHHE MAaTpHUIbl Ha YHUCIIO,
CBOMCTBA OIEpALUi.
MarpuuHas 3anmdch M MATPUYHOE PENIEHWE CHUCTEMbl N JIMHEHHBIX YpaBHEHUH C n
HEU3BECTHBIMH.
Onpenenenne oOpaTHOW MaTPHIbI, KPUTEPHI CYIIECTBOBAaHUSI OOpAaTHOW MaTpuIilbl, Gopmyia
OTBICKaHUs 00PAaTHOW MaTPHIIBI.
Panr martpuipl, KpUuTepuid COBMECTHOCTH U KPUTEPUH ONPEAECICHHOCTH CHUCTEM JIMHEHWHBIX
YpaBHEHUM.

12



10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24.

25.

13

Onpenenenne BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB, HYJEBOI'O BEKTOpA.
OmnpeneneHne cymMMbl, pa3HOCTH JBYX BEKTOPOB, YMHOXEHMsS BEKTOpa Ha uucio. CBoiicTBa
onepanui.

Omnpenenenne CKaasipHOrO IPOU3BEIEHUS, €T0 CBONWCTBA, PUIIOKEHUS.

Ornpenenenne BEKTOPHOTO MPOU3BEACHMS, €T0 CBOMCTBA, IPHIIOKEHUSI.

OmnpeneneHne CMEMIaHHOTO IPOU3BEIEHUSI BEKTOPOB, €T0 CBOWCTBA, PUIIOKEHUS.
HopMmanbHblid BEKTOp NPSIMOM, KAHOHHMYECKOE YpaBHEHUE MPSIMOM Ha IJIOCKOCTH. Y pPaBHEHHUE
npsAMoil ¢ yrioBeiM Kod(p¢dunumentom. OOmiee ypaBHEHHE NPSAMOHM JIMHUM Ha IJIOCKOCTH.
AHanu3 pacronoKeHus MPsMbIX, KOTOPBIE 3a/1aHbl HEMTOJIHBIMA YPABHEHUSMH.

YpaBHeHHE NPSMOM Ha IJIOCKOCTH B OTPE3KaX. Y paBHEHUE MPSAMOU, KOTOpas IIPOXOAUT Yepe3
JTaHHBIE JIBE TOUKHU. PaccTosiHMEe OT JaHHOW TOYKH JI0 IPSIMOM Ha TIIOCKOCTH.

Yron Mexay IByMs NPSAMBbIMA Ha IJIOCKOCTH. Y CIIOBHUSI OPTOTOHAIBHOCTH, MapalieNbHOCTH
JIBYX MPSMBIX.

Onnmunc. Ompenenenue, BBIBOJ KAaHOHHYECKOTO YpaBHEHHUS, H300pakeHHE B JEKapTOBOM
MPSIMOYTOJIBHOW CHCTEME KOOPAMHAT HA INIOCKOCTH. Y paBHEHUE OKPYKHOCTH Ha MIOCKOCTH.
l'unepbona. Omnpenenenue, BHIBOA KAHOHHMYECKOTO YpaBHEHHs, M300pa)KeHHE B JEKapTOBOMH
IPSIMOYTOJIBHOW CHCTEME KOOPAMHAT HA IJIOCKOCTH.

[Tapabona. OnpezneneHue, BHIBOA KAaHOHHMYECKOTO YpaBHEHMs, M300pakeHHE B JEKapTOBOMH
IPSIMOYTOJIBHOW CHCTEME KOOPAMHAT HA IJIOCKOCTH.

VYpaBHEHHE MIIOCKOCTH, KOTOpasi MPOXOIUT Yepe3 3aJaHHYI0 TOUYKY OPTOTOHAIBHO JTaHHOMY
BEKTOpY. YpaBHEHUE IIJIOCKOCTH B OTpe3Kax. Y paBHEHHE TUIOCKOCTH, KOTOpasi MPOXOAUT Yepe3
3a/IaHHBIE TPU TOUKU

OO01iee ypaBHEHHE IJIOCKOCTH; PACIOJIOKEHUE IUIOCKOCTEH, KOTOpbIE 3aJaHbl HEMOJIHBIMU
ypaBHeHussMH. HopMupoBaHHOE ypaBHEHHUE MIJIOCKOCTH, PACCTOSTHUE OT TOUYKHU JI0 TNIOCKOCTH.
Yron wmexay AByMS IUIOCKOCTSMH. YCJIOBUS OpPTOTOHAJIbHOCTH, MApaUIEIbHOCTH JIBYX
IUIOCKOCTEN. PaccTosiHME OT TOUKH /10 MJIOCKOCTH.

Hanpapnstomuii BEKTOp NpsiMOM, KAHOHWYECKOE U MapaMeTPUUYECKOe ypaBHEHHUS MPSIMOM B
MIPOCTPAHCTBE. Y PABHEHHUS NIPSMON B IPOCTPAHCTBE, MPOXOISIICH Yepe3 3alaHHBIE IBE TOUKH.
[Tepexo oT OOIIMX YpaBHEHU MPSIMON B MPOCTPAHCTBE K KAHOHUYECKUM. YTOJ MEXKIY IBYMsI
NPSIMBIMHU B IPOCTPAHCTBE, YCIIOBUS MMAPaUIeIbHOCTH, OPTOTOHATBHOCTH MPSAMBbIX.

Yron mMexay npsMOW M TUIOCKOCTBIO B MPOCTPAaHCTBE. B3anmmHOE pacrnonoxeHue npsiMod u
IUIOCKOCTH B IIPOCTPAHCTBE.

Ooépasey rx3amenayuonnozo ounema (1 cemecmp)

I'OY BIIO «JIOHELIKWIT HAITMOHAJIbHBIN YHUBEPCUTET 5
OAKVIIBTET MATEMATHUKU 1 THOPOPMAIIMOHHLIX TEXHOJIOI' M

Kadenpa Briciieit MaTeMaTUKU U METOJUKHU MIPETIOAABAHIS MATEMaTUKU

O6pazoBarenbHbII ypOBEHD OakanaBp
Hamnpasnenue moAroToBKU: 04.03.01 Xumus
Cemectp 1
Y4eOHas AUCIUTLINHA: Martematuka

buner Ne

1. CucTeMbl JIMHEMHBIX YpABHEHWMN, WX PEIICHMS, SKBUBAJICHTHBIE CHCTEMbI, HECOBMECTHBIE U
COBMECTHBIE, HEOTIPEICIICHHbIE U ONpEeIeTICHHbIE, OAHOPOAHBIE U HEOAHOPOIHBIE CUCTEMBI.

2. HopmanbHBIN BEKTOp MPAMOM, KAHOHMYECKOE YpPaBHEHHE MPSIMOM Ha TUIOCKOCTH. Y paBHEHHUE
psSAMOii ¢ yrioBeIM KoddduirentoMm. Ob1iee ypaBHEeHUE NPSMON JTMHUU Ha MJIOCKOCTH. AHAU3
pacroI0XKeHHs MPSAMbIX, KOTOPbIE 3aJaHbl HEMOJHBIMU YPABHEHHUSMHU.
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6 3 2 1

2 -1 4 3
Brruucnure onpenenurens: .

5 6 4 -1

0 -3 3 3

. ~ 2 > 1
. Haiitu 3Hayenwe mnapamerpa f, NpU KOTOPOM BEKTOpPHl a=|1I; _E;t u b= E; -t 6

SIBIISIFOTCS @) KOJUIMHEAPHBIMU; 0) OPTOrOHAJILHBIMH.

. 3amucaTth ypaBHEHHE NPSIMOM Ha MUIOCKOCTH, KOTOpas MPOXOIUT depe3 TOUKy A(-2; 4) U TOuKy

MepeCceUeHUs ABYX MPSIMbIX, 3a/IaHHBIX ypaBHEHUSIMHA 3x +2y —2=0u —3x—y+3=0.

HaiiTi yron mexay miocKOCTSIMHU, KOTOpPBIE B JIEKaPTOBOM cHCTEME KOOPIWHAT B IPOCTPAHCTBE
3a7aHbl ypaBHEHUAMHU 3x—2y—z=0u x+2y—-5=0.

VYTBepKaeHO Ha 3aceqaHud Kadempoil BbICIIEH MaTeMaTHKU W METOJIUKH IPEINoJIaBaHUs
MaTeMaTUKH, potokon Ne ot * ” 20 1.

3aB. kadenpoii

DK3aMeHaTop

10.

Kpurepun oueHuBaHusi 3K3aMeHAIIMOHHOTO O1JieTa

Homep 3a0anusn Koauuecmeo d6annoe

3ananue 1 12
3amanue 2 12
3ananue 3 12
3ananue 4 12
3amanue 5 12
3ananue 6 12
3amanue 7 14
3amanue 8 14

Bcezo 100

Teopemuueckue 6onpocwl K Ik3ameny (2 cemecmp)
[Tonsitue QyHKIMU: o00nacTh ompeneieHus, o0yacTb 3HaueHW. OrpaHUYECHHOCTD,
MOHOTOHHOCTB, Y€THOCTh U MIEPUOANYHOCTh. OOpaTHas (PyHKIIHSL.
[Ipocreitmue rnemeHTapHbIe PYHKIIUU U UX TpaduKH.
CrnoxHass (yHKIUSI, MHOTOWICHBI, palliOHAJbHBIC, anreOpanuecKue W TPaHCIEHICHTHBIC
GyHKINH, dJIEeMEHTapHbIe (PYHKITUH.
[Ipenen ¢ynxmuu B Touke. Teopema o equHCTBEHHOCTH Tpezena ¢yHKuud. OTHOCTOPOHHUE
npeenbl.
Teopembl 0 mpenenax GYHKIUH, CBSI3aHHbIE C apUMETUYECKHUMH OIEpalusIMu |
HEPABEHCTBAMU.
[Ipenen dynkmuu, mpu x — too. PackpeiTe HEONIpEeASIEHHOCTEH.
3amedarenbHbIE TTPeIeNbl (MIEPBbIMA U BTOPO) U CJIEICTBUS U3 HUX.
beckoneuno Oomnpime u OeckoHeyHO Maibie (yHKIHH. CpaBHEHHE OECKOHEUHO MalIbIX
(GyHKUUH, SKBUBaJICHTHBIE OECKOHEUHO MaJIbIe.
HenpepsiBHOCTh (pyHKITMN B Touke. CBOMCTBa HEMpephIBHBIX (PyHKIMU. ToukM paspeiBa U UX
KJaccupuKanus.
[TonsiTe MPOM3BOIHOMN: omnpeneneHue, GU3NIECKUN U TEOMETPUIECKUN CMBICT. XUMUYECKUM
CMBICJI IIPOU3BOJHOM.
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

15

[IpaBuna u (Gopmysabl BBIYUCIEHUS MPOU3BOIHON (MPOM3BOAHAS CYMMBI, MPOU3BEACHUS U
yactHoro). /luddepennppoanue GyHKIIUN, KOTOpast 3ajaHa MapaMeTPUIECKH.

[Ipow3BogHass oOpaTHOM, CIIOXKHOWM W HesIBHOW (QyHKIuH. I[IpomsBomHass CTeneHHO-
NOKa3aTeIbHON (PYHKITUH.

Hudbdepennman  dyaknuu. Ero reomerpuyeckwii CMbBICI ©  CBoMcTBa. [IpumeHeHHe
g depeHnmana K NpuOIMKEHHBIM BEIYNCICHUSIM.

[Tpou3BoaHOI BBICIINX OPSIAKOB. Mexanudeckuit cmbich Il mpou3BogHOIA.

OcHoBHBIE TeOpeMBbl AuddepentranbHoro ucuucnenus: Pomns, Komm, Jlarpamka.

[IpaBuno Jlonurans.

[IpusHaku Bo3pacTaHuss W YObIBaHHA (QYHKIUH. OKCTpeMyMbl (QYHKLIHHU: OIpeAesIeHHUE,
HEO0OXOUMOE U JOCTAaTOYHOE yCNOBHS 3KcTpeMyma. Hammenbiiee n HambOosbllee 3HaYCHHE
(GyHKLINU Ha OTpE3Ke.

BbIMyKJIOCTH M BOTHYTOCTh KpUBOM, TOYKM meperuOa. [IpaBuio OThICKaHHS WHTEPBAJIOB
BBIITYKJIOCTH U TOYEK neperuda rpaduka GyHKIHH.

AcumnToTtsl hyHKIHHA. CXeMa UCCIeOBAaHUS U TTOCTPOEHUs rpaduka pyHKITUH.

®opmyna Teisiopa ¢ ocTaTrouHbIM 4ieHOM B (opme Jlarpamxka. PasnoxeHue sneMeHTapHBIX
bynakuumii mo popmyne Teitnopa. [IpubanxeHHbIC BEIYUCICHUS.

Oopa3zey IK3amenayuonnoz2o ounema (2 cemecmp)

'Oy BIIO «I{OHEHKHIZ HAHI/IOHAHBHHﬁ YHUBEPCUTET» 5
OAKVYJIBTET MATEMATUKU U UTHOOPMAILIMOHHBIX TEXHOJIOI' U
Kadenpa Briciieit MaTeMaTUKU U METOJIMKH TPETIOaBaHUS MATEMATHKU

OO6pa3oBaTenbHBIA YPOBEHD OakayaBp
Hampagsnenne moaroToBKH: 04.03.01 Xumus
Cemectp 2

VYyeOHast IUCIUIIINHA: Maremaruka

Buaer Ne

. [onstue pynkuuu: o6nacTb onpeaeaeHus, o0acTb 3HaueHU. OrpaHUnYeHHOCTb,
MOHOTOHHOCTb, YETHOCTb M NIEPUOANYHOCTh. OOpaTHas QyHKLHS.

. IIpousBoanas oOpaTHOM, CI0KHOM U HesiBHOU (yHKIMU. [Ipon3BOHAS CTETIEHHO-
MoKa3aTeIbHOU (PYHKITHH.

. Beruucnuts npenpei:

__sinl
2) lim S1L0% . 5) lim(\/x2+2x—1—\/x2—4x—2).
x—0 l‘ng X—0

4. HaiitTi mpon3BOAHYIO (DYHKITHH:

: 2
X=asin"t,
a) y:\/1+ln2x+cosx; 0)

X

e y=bcos’t.

5. Haiiti skcTpeMyMbl GyHKIHH Y = X — In (1 + x) Y UHTEPBaAJIbl MOHOTOHHOCTH.

VYTBepKaeHo Ha 3aceqaHud Kadenpoil BbICIIEH MaTeMaTHKU W METOJUKH IPEINoJ aBaHUs
MaTeMaTHUKH, IPOTOKOI Ne or*“ ” 20 1.

3aB. kadenpoii
DK3amMeHaTop

Kpurepun oueHuBaHusi 3K3aMeHAIIMOHHOT0 O1JieTa

Homep 3a0anusn Konauuecmeo o6annoe
3amanue 1 20
3ananue 2 20
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3ananue 3 20
3amanue 4 20
3amanue 5 20

Bcezo 100

Teopemuueckue éonpocwl K Ik3ameny (3 cemecmp)

1. TIlepBooOpasnas. HeonpeaeneHHbli HHTETpall, €r0 CBONCTBA.

2. Meroabl MHTETPUPOBAHUS: 3aMEHA NTEPEMEHHON U HHTETPUPOBAHUE TI0 YACTSIM.

dx (Ax+B)dx dx (Ax+ B)dx

3. BbIYHCIECHHE UHTETPAIIOB Jax’ +bx+e ; Jax +bx+c : I\/axz +bx + cdx ;jaxz +bx+c; Jaxz +bx+c,

4. OmnpeneneHue U CBOKMCTBA onpenerneHHoro naterpaia. ®opmyna Herotona-Jleitouuna.

5. MeToabl BHIYUCIIEHHS ONPEIeIECHHBIX HHTETPAIOB: 3aMeHa EPEMEHHON U UHTETPUPOBAHKE TIO
YacTsM.

6. Heco6ctBennsie unTerpaisl I pona (¢ 6ecKOHEUHBIMU TIpEeIaMi HHTETPUPOBAHUS).

7. HecobctBennbie naTerpaisl Il poma (0T HeOrpaHMYEHHBIX (YHKITHH).

8. IlpumeHeHHE ONMpeNeIeHHOr0 MHTErpaja: BBIUMCICHHE IUIOMAAHN TUIOCKOW (UTYpHI, o0bema
T€Ja U IJIUHBI T1yTH.

9. VYpaBHeHuUeE ¢ pa3aensOlMMUCS IEPEMEHHBIMU; OAHOPOAHBIC U TMHEHHBIC YPABHEHUSI.

10. Mertoapl perieHus: JUHEHHBIX auQdepeHInaIbHbIX YpPaBHEHUNW TEPBOTO TOPSJKA: METOJ
bepnymn n Jlarpanxa.

11. duddepenunanbHpie ypaBHEHHS BTOPOTO MOPSAKA, TOMYCKAIOIINE IIOHKEHUE TTOPSIIKA.

12. JluHeliHbIe OMHOPOAHBIC YPABHEHHS BTOPOTO MOPSIKA C TOCTOSHHBIMU KOA(PDUITUESHTAMH.

13. Jluneiinbie HeOHOPOAHBIE MU PEepeHITNATBHBIC YPABHEHUS BTOPOTO TOPSIKA C MTOCTOSTHHBIMH
Kod(purmenTaMu, CTpyKTypa OOIIEr0 PEIICHHS.

14. Yucnoseie psiapl. X cxomumocTs U pacxoauMocTb. HeoOxonmmoe ycnoBHe CXOAMMOCTH U
JIOCTATOYHOE YCJIIOBHE PACXOJUMOCTH YHMCIOBBIX psAaoB. [IpocTeilmme cBONCTBA CXOMAIIUXCS
PAIOB.

15. Tlpu3Haku cXOOUMOCTH PSAZIOB C MOJOKUTEILHBIMU YJICHAMH.

16. 3nakonepemenHnsle psabl. [IpusHak JleliOHMIa. AGCOTIOTHAS U YCIOBHASI CXOUMOCTb.

17. Crenennsie psabl. O0MacTh CXOIUMOCTH, PAANyC CXOAUMOCTH W ero mHTepBait. OCHOBHBIC
CBOICTBA CTEIIEHHBIX PAJIOB.

18. Pan Teitmopa. Pa3noxxeHne OCHOBHBIX JJIEMEHTApHBIX (YHKIIMH B CTENICHHBIC PSIbL.
[IpumeHenne psAAOB K MPUOTUKECHHOMY BBIYHUCIICHUIO.

Oopa3zey IK3amenayuonnozo ounema (3 cemecmp)
I'OY BIIO «JIOHELIKWIT HAITMOHAJIbHBIN YHUBEPCUTET
®AKVJIBTET MATEMATHUKU 1 THOOPMAIIMOHHBIX TEXHOJIOT M
Kadenpa Briciieit MaTeMaTUKU U METOJUKHU MIPETIOAaBaHUs MATEMaTUKU

OO6pa3oBatenbHBIN YPOBEHD OakayaBp

Harmpasienue moaroToBKH: 04.03.01 Xumus

Cemectp 3

VYyeOHast IUCIUIIINHA: Maremaruka

Buaer Ne

1. IlepBooOpa3nas. HeornpenenenHslil HHTErpall, €ro CBOMCTRA.
2. YpaBHEHHE C pa3eAoIMMHUCS IEPEMEHHBIMU; OJTHOPOHBIE U JTUHEHHBIC YPABHEHUS.

3. BbuucauTh UHTErpa I (1+2cos x)2 dx.

4. Pemnth ypaBHEHHE X)) —y = xtgl, y(l)=—

T
X 2
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0 n
. X
5. Haiitu nHTEpBAIl CXOAUMOCTH psiia E
n
n=1 13

. . 2
6. Haiitu momank GUrypel, OrpaHUYeHHON JIMHUSAMH: Y =X~ —Xx, ) =2X.

YTBepkIeHO Ha 3aceqaHuu Kadeapod BBICIICH MAaTeMaTHKH W METOIUKH TIPEIOJIaBaHUS
MaTeMaTHUKH, IPOTOKOI Ne or“ ” 20 T

3aB. kadenpoii
DK3aMeHaTop

nhw

10.
11.

12.

13.

Kpurepun oneHuBaHus 3K3aMeHAIlHOHHOI0 OMIeTa

Homep 3a0anusn Konuuecmeo 6annos
3amanue 1 16
3ananue 2 16
3amanue 3 16
3amanue 4 16
3ananue 5 18
3amanue 6 18
Bcezo 100

Teopemuueckue eonpocul Kk Ik3ameny (4 cemecmp)
Onpenenenne GyHKIMU IBYX MepeMeHHBbIX. OOmacTh ompeneneHus W 00JacTh 3HAYCHHIA.
['panuiia u HEMPEPHIBHOCTH (PYHKITUHU ABYX MepeMeHHbIX. CBolCcTBa (DYHKIINI, HEMPEPHIBHBIX B
OTpaHUYEHHOW 3aMKHYTOH 00JacTu.
YacTHble MPOU3BOJHBIE MEPBOro W Oojiee BHICOKMX MOPSAAKOB. TeopeMa O HE3aBUCHMOCTH
CMEIIaHHbIX TPOU3BOIHBIX OT MOpsKa 1u(pPepeHIUPOBAHMUS.
Huddepennmansl Beicmx mopsakoB. JuddepeHnupoBanne coxXHOW U HEIBHOW (PYHKITHH.
DKeTpeMyM (PYHKITUH IBYX IEPEMEHHBIX, HEOOXOAUMOE U I0CTATOYHOE YCIOBUSI.
JIBOMHOM MHTETpall: ONMPEACIICHUE U OCHOBHBIE CBOMCTBA. BhIunCIIeHNE TBOMHBIX MHTETPAJIOB:
CJlyyau MPSIMOYTOJILHOW U MIPOU3BOJIBHOM 00J1acTel.
TpoitHOM uWHTerpanx: oOmnpeAeieHue, CBOWCTBA. BpluncieHWe W NPUMEHEHHE TPOWHOrO
WHTETpasa (BRIYUCIICHUE MacChl M 00beMa Tena).
OcHOBHbIE TOHSTHSI BEKTOPHOTO aHaiu3a (CKaJspHbIE M BEKTOPHbBIE TMOJS, JUHUU H
IIOBEPXHOCTU YPOBHS, IMPOM3BOAHAS II0 HANpaBICHWIO, I'PAaJUEHT, AWBEPIEHLUs, POTOP
BEKTOPHOTO TIOJIST).
KpuBonuHelinble UHTErpaibl: onpeaeneHue U BplunciaeHue uurerpaios [ u Il pona. ®opmyna
Pumana-I"puna. [IpuMeHeHne KpUBOJWHEWHBIX WHTETPAJIOB (IJIMHA W Macca AYTH, TUIOIIAb,
paboTa CHIIOBOTO TOJIS).
[ToBepXHOCTHBIE MHTErpajbl: ONPENECICHUE U BbIUKCICHUE. [I0TOK BEKTOPHOTO MOJISI CKBO3b
nosepxHocTb. @opmyna I"aycca-Octporpanckoro. [upkynsauus BekropHoro mnois. @opmyiia
Crokca.
OcHoBHBIE TIOHATHS U (HOPMYITBI KOMOMHATOPUKH.
Knaccuueckoe onpenenenune BepossTHOCTH. OCHOBHBIE CBOMCTBA BEPOSATHOCTH. OTHOCUTENbHAS
yacToTa. CTaTUCTUYECKOE ONPEEIIEHNE BEPOSTHOCTH.
TeopeMbl CITOKEHHS U YMHOXEHUS BeposaTHocTeld. Dopmyria moaHOM BepOsSTHOCTH U GopMyIia
baiteca.
JluckpeTHble cilydailHble BEJIMYMHBI M X YUCIIOBBIE XapaKTEPUCTHUKHU.
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14. OcHOBHBIE 3aKOHBI pacTpeeeHs JUCKPETHBIX cirydaitHbix BenuuuH. (bepnymnu, [Tyaccona,
JlokanbHas 1 MHTErpaibHas Teopemsl Jlamaca).

15. HemnpepsiBHBIE ciydaiiHble BenuuyuHbl. WHTerpambHas u auddepeHnuansHas (yHKIHHA
pacnpenesneHusl HENPEepPbIBHOW CIIy4ailHON BEJIMYHHBI.

16. YucnoBble XapaKTE€pUCTUKH HEMPEPHIBHBIX CIyYalHbIX BEJIUYUH.

17. 3akoHBl pacmpeiesieHUs] HENPEPBHIBHBIX CIyYalWHBIX BEJIWYUH (PaBHOMEpPHOE M HOPMaJbHOE
pacmnpeneneHne). 3aKoH OOIBIINX YUCENT.

18. TlpuMeHeHue TeOpuUH BEPOSTHOCTEH MpU OOPadOTKE HKCIEPUMEHTATBHBIX JAaHHBIX (3aKOH
MOTPEUIHOCTEM; OLIEHKAa MCTUHHOIO 3HAYEHUs BEIMYMHBI, OLEHKA CpPEIHEKBAJAPATUYHOU
MOTPEUTHOCTH OTACIbHBIX U3MEPEHUN).

Ooépasey Ix3amenayuonnoz2o ounema (4 cemecmp)

'OV BIIO «JIOHEILIKUI HAITMOHAJILHBIN YHUBEPCUTET» .
OAKVYJIBTET MATEMATUKHN 1 THOOPMAIIMOHHBIX TEXHOJIOT'UHN
Kadenpa Briciieit MaTeMaTUKU U METOJUKHU MIPETIOAABAHIS MATEMaTUKU

O6pazoBarenbHbII ypOBEHD OakanaBp
Hamnpasnenue noAroToBKU: 04.03.01 Xumus
Cemectp 4
Y4eOHas AUCIUTLINHA: Matemartuka

buier Ne

1. Omnpenenenue GyHKIMHM ABYX NepeMeHHBIX. OOIacTh onpeeneHus u n3MeHeHus ee. [Ipenen u
HEIpePBIBHOCTL. [IpuMepsl.

2. ®opmyna nojgHOM BeposTHOCTH U hopmyibl baiieca.

3. Opmun pa3 OpocaroT aBa UTPANTBHBIX KyOHKa. HailTu BEpOSITHOCTH TOTO, YTO CyMMa BBITIABIINAX
OYKOB paBHa LIECTH.

4. Haiiti TpagueHT GYHKINK U ero Moayib B Touke Mo(1, -2, 1), ecmt u=x" +)° +2° —3x.
1 4 x

5. BBIYUCINTE TPOHHOM WHTETPAIT: _[ dyJ. dx I (322 + x)dz .
0 3 1

YTBepkaeHo Ha 3aceqaHuu Kadeapod BBICHICH MaTeMaTHKH W METOIUKH TIPEIOJIaBaHUS
MaTeMaTukH, npotokon Ne ot *“ 7 20 T

3aB. kadeapoii

DK3aMeHaTop

Kpurepun oneHuBaHus 3K3aMEeHAIlHOHHOT0 OMIeTa

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 20
3amanue 2 20
3ananue 3 20
3amanue 4 20
3ananue 5 20
Bcezo 100

11. OBPA3ELl TECTOBOI'O 3AJAHUA

TecToBble 3a1aHKs HE TIPEYCMOTPEHBI.
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12. KPUTEPUMN OLIEHUBAHUA

[To xypcy mpenmnosnaraercs MpoBeleHHUE MPOMEXKYTOUHOM aTTecTalliud B BHJIE MOAYJIHHOIO
KOHTPOJIsI, BRITIOJTHEHUS] HHIMBUTyaTbHOU PabOTHI U DK3aMEHa.

Pacnpeodenenue d6annos, Komopsvie MOZym ROAYYUMb CHYOEHM bl
6 npoyecce uzyueHus OUCUUNIUHDL

I cemecmp
CoaepxareJbHbI MOAYIb 1 CoaepxareqabHblii Moayab 2 | MoayJiabHast
n31 n32 KP 1 u33 M4 | Kp2 | KOWTPOrbHas|  Beero
padora
10 10 15 10 10 15 30 100
I cemecmp
CoaepikaTeJIbHBII MOAYJIb 3 MoayabHast
u3s 36 U3 7 KP 3 KOHTPOJIbHAS Bcero
padora
15 15 20 20 30 100
11 cemecmp
CoaeprxareJbHbIH MOAYIb 4 CoaepxareabHblii Moayab S | MoayabHast
n3s n39 KP4 | W310 | Ms11 | Kps | OWTROaeHas | Beero
padora
10 10 15 10 10 15 30 100
IV cemecmp
Coaep:xareJibHbIA MO1YJIb 6 Coaep:xarejbHblii MOAYJIb 7 | MoayabHast
u312 | U313 KP6 | M314 | M315 | Kp7 |KOWTpoarmas | Beero
padora
10 10 15 10 10 15 30 100
ILlIkana coomeemcmeusn 6ann0e HAYUOHATLHO WIKAe
Ouenka Ouenka no OueHka 1o rocy1apCcTBeHHOM HIKaJe Ouenka no
no mkaJe | 100-6anabHoM (3x3aMeH, TP PepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJ1e HIKaJie (3a4eT)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor11o) 3a4TEHO
D 70-74 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (y1OBIETBOPUTENHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOU CHA4U
F 0-34 2 (HeYOBJIIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTbBIO TIOBTOPHOM C/Ia4yMl MPHU yCIOBUU
00513aTeIbHOr0 HA00pa JOMOJIHUTENIBHBIX 0aIOB

13. MATEPHAJIBHO-TEXHHUYECKOE OBECIHHEYHEHUE YYEBHOI'O TIPOLHECCA

JlexunoHHbIE 3aHATHS TPOBOJATCS B ayJUTOPUH, OCHAIIEHHOM (MyJIbTUMEIUWHON
TEXHUKOU U JOCKOM).
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14. PEKOMEHAOBAHHASA JIMTEPATYPA

Koa-Bo Hanunuue

Ne IK3EMILISIPOB | JIEKTPOHHOM
HaumenoBanue

n/n B OubmoTeke BEpPCHU B

TlonHY BC

Ocnosnas 1umepamypa

1. bapur WM.M. Beicmras wmatemaTuka : y4yeOHUK s
CTYJIEHTOB KJIACCHYECKUX YHHBEPCUTETOB H BBICIIHX
MeJarorHYecKuX Y4eOHBIX 3aBEACHUH, 00YJarOMIUXCs 10
€CTECTBEHHO-HAYUYHbIM HATPaBICHUSM 51
crnenuansHocTsiM / U. W. baBpun. — 8-¢ u3m., crep. —
MockBa : Akanemus, 2010. — 611 c.

2. [[lumaues B.C. Beicmias wmarematuka : yd4e0. s
CTyIeHTOB BbIcHI. yueO. 3aBeaenuii / B. C. lllunaues. — 14 -
N3p. 8-, crep. — Mocksa : Beicr. mik., 2011. — 479 c.

3. l'opp I''B. K opranuzanuu npakTHYECKUX 3aHSATUU IO
MaTeMaTUKe: HMHTErpalus MaTeMaTHKd M (puamdeckon
xumun [Tekct] : ydeOHO-MeTOmUYECKOe Mocobue is
CTYJIGHTOB XMMH4YecKuX crenuansHoctedt / I'. B. Topp,
10. B. AbpamenkoBa. — Uzn. 2-e. — [onenk : JJorHY,
2016.-92 c.

4. EBceeBa E.I'. MatemaTtnyeckoe MOAEIUPOBAHUE B XUMUU
[DnekTpoHHBIN pecypc] : yueOHO-METOAUYECKOe mocodue
JUISE CTYJICHTOB XHMHUYECKHX crernuanbHoctet / E. T
EBceeBa, 1O. B. AoGpamenkoBa, C. C. Ilomoma. —
DNeKTpOHHbIE TeKCTOBBIE AaHHbIe. — JJoHenk : [[{ouHY],
2016.

Jononnumenvnas 1umepamypa

5. bypmuctpoa E.b. Maremarnueckuii  aHanmu3z U
muddepeHMaIbHble  YpaBHEHHS ©  YYEOHHK  JUIS
crynentoB By30B / E. b. Bypmuctpona, C. I'. Jlo6aHoB. —
MockBa : Akanemus, 2010. — 367 c.

6. Nnena B.A. Beicmas wmarematuka @ y4eOHUK IS
ctynenToB By30B / B. A. Uneun, A. B. Kypkuna ; TOY
BIIO Mockosckuii roc. yH-T uM. M. B. JlomoHOCOBa. — 3-¢ 1 -
u3M., mepepad. u gomn. — Mockga : [Ipocnekr, 2016. — 592
C.

7. ITucemennsniii  JI.T. KoHchmexkt Jekmuid 110 BbICIICH
marematuke : [lomnsnii kype / 1. T. [lucemenHslil. — 8-e 23 -
3. — Mocksa : Aitpuc npecc, 2009. — 603 c.

8. COopHHK 3a1a4 MO BbICHICH MaTeMaTHKE : ¢ KOHTPOI.
padoramu / K. H. Jlynry, JI. T. Ilucemennsiii, C. H.
®enun, 0. A. llleBuenko. — 2-e uszn., ucnp. — M.
Aitpuc-nipecc, 2003. — 573 c.

15. HUHP®OPMAINUMOHHBIE PECYPCbI

1. TOY HIIO «/loHenkuii pecrmyOJIMKAaHCKUH WHCTUTYT OMOJHHUTEIBHOTO I€1arorn4ecKoro
oOpa3zoBanus» — https://www.donippo.org/;
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2.  MunucrepctBo oOpazoBanus u Hayku Jlonenkoit Hapoanoii Pecniy6nuku — http://mondnr.ru/;

3. Ortnen MH()OPMAIIMOHHBIX TEXHOJIOTHI Jonenxkoro PUIIIO -
https://oitdonetsk.wixsite.com/0it313;

4. PecnyOnukaHckas clyx0a MO KOHTPOJI M Ham30py B cdepe oOpa3oBaHHs W HAYKH —
http://resobrnadzor.ru/.

5. Poccuiickoe obpazoanue. denepanbHblii 00pa3oBaTeIbHBINA MOPTAL. (WWW.edu.ru)

6. OOpa3oBaTenbHbII MaTeMaTH4ecKuil caiiT Exponenta. (www.exponenta.ru)

7. www.newlibrary.ru - HOBas 2JIeKTpOHHas1 OMOINOTEKA;

8. www.edu.ru — denepanbHBII MOPTAT POCCHIICKOTO 00pa30BaHUS;

9. www.mathnet.ru — o6mepoccuiickuii MaTeMaTHYECKUM TOPTAT,

10. www.elibrary.ru — Hay4yHast 21eKTpoHHasi OnOIMOTEKA;

11. www.matburo.ru — MaTOIOpO: penieHus 3a/1a4 Mo BBICIIEH MaTEMAaTHKE;

12. www.nehudlit.ru - anekTponHas OubauoTEKa y4eOHBIX MaTEPUATIOB

16. INPOI'PAMMHOE OBECIIEYEHHUE

Windows 7 PRO (xopmnopatunas nunienzust JOHHY Ne 46484614),

Microsoft Office (kopnopatusnas auuensus JOHHY nuuensus Ne 46472919)

3. Microsoft Visual Studio (mumensust mporpammbel  DreamSpark mist BeICIIMX  yueOHBIX
3aBeJICHUN)

4. Jluuensunm GPL, Apache, BSD mis cBoGogHOro mporpammuoro odecnedenus: Libre Office,

Adobe Acrobat Reader, xPDF, Paint.NET, Gimp.

N —

PabGouass mporpamMmma paccMOTpeHa W TIEpeyTBEpXKJeHa Ha 3acelaHu KadeIpbl BBICIICH
MaTEeMATHKH W METOJUKH TPENOJaBaHMsl MAaTeMaTUKH C W3MEHEHUsMHU (0e3 W3MEHEeHWi) Ha
201 roJ.

ITpoTokomn Ne OT«__ » 20 1.

3aB. kadenpoii E. 1. Ckada
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