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1. NIEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JAACHUIIJIMHE, COOTHECEHHBIX C IITAHUPYEMbBIMHU PE3YJbTATAMU
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBINMYCKHUKA
JucuuriuHa 0XBaThIBa€T KPYT BOIPOCOB, B COOTBETCTBUU C KOMIIETECHIIUSMU U BUIAMU Jie-
ATEILHOCTH, YKa3aHHBIMU B Y4eOHOM IUIaHE.

Hean AucHUNIMHBI

Lenpro u3ydeHUs] NUCHMIUIUHBI SBISETCA 3HAKOMCTBO OOYYArOUIUXCS C MECTOM M POJIbIO
MaTEeMaTHKH B COBPEMEHHOM MHPE, MEPOBOH KYJIbType U UCTOPUH; (POpMUPOBAHUE JTUIHOCTH 00Y-
YAFOIIUXCS, PA3BUTHE X UHTEIICKTA M CIIOCOOHOCTEH K JIOTHYECKOMY U aIr OPUTMHYECKOMY MBIIII-
JICHHIO.

OOydeHre OCHOBHBIM MaTeMAaTUYECKUM METOIaM TPECIeIyeT 1eIb Pa3BUTHsI CIIOCOOHOCTEH
MIPUMEHATHh CUCTeMY (yHIAMEHTAIBHBIX MaTEMAaTHYECKUX 3HAHWM U1 HACHTHUKAIHUH, Gopmy-
JUPOBAHUS U PEIICHUS] SKOHOMUYECKUX MPOOJIeM, a TAaKKe OCYIIECTBIIATH MOUCK, XpaHEHHUE, 00pa-
00TKY ¥ aHanu3 UHPOPMAIIMK U3 PA3TUYHBIX HCTOYHUKOB U MPEJICTABIATh €€ B COOTBETCTBYIOLIEM
BHIIE.

3agaum JMCHUILIMHBI

3ajaun TUCHUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEPAX MAaTEMAaTUYECKUX MOHATHH U Me-
TOJIOB MPOJAEMOHCTPUPOBATH OOYUYaAIOIIUMCS JIEHCTBUE 3aKOHOB MAaTEpHAbHOTO MHUpPA, CYIIHOCTb
HAy4YHOTO TMOJX0/1a, CIIeU(UKY MAaTEeMAaTHKH U €€ POJIb B HAYYHO-TEXHUYECKOM TPOTpecce, a Tak-
e co3AaTh PyHIaMEHT MaTeMaTUYeCKOro oOpa3oBaHus, HEOOXOAUMBIN ISl pa3BUTHS Mpodeccuo-
HaJbHBIX KOMIIETCHIINN U TSI U3YYEHHS TTOCIEAYIOIINX U CIUILINH.

Kon Conep:xanue IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB
KOMIIeTeHIIMH KOMIIeTeHLMii 00y4yeHMsI 10 JUCHUILVIMHE
1 2 3
3HaTh

- BUJBI U CIICIIM(DHUKY HCTOYHHKOB JOCTOBEPHOM MaTeMaTHUECKOM HHPOP-
Marmd, (YIeOHUKH, yaeOHbIe TT0COOMS, KOHCIICKTHI JICKIINI, HHTEPHET,
HAyYHBIC CTaTbH);

- OCHOBHBIEC MATEMAaTHYECKHUE TTOHATHS U METOIBI UCCIEIOBAHUS, OCOOCH-
HOCTH HX MIPIMEHUMOCTH B Pa3HBIX HAYYHBIX 00JIACTSIX, CIICI(HUKY Ma-
TEMaTHYECKUX CUMBOJIOB.

YMmerh

CIIOCOOHOCTRIO HC- |- OCYIIECTBIISITh IeJICHANPABICHHBII MOUCK MATEMaTHUECKOM HHPOpMa-
I10Jb30BaTh OCHOB- |IHH; UCIIOJB30BATh PA3JINYHBIC HCTOYHUKH I/IH(I)OpMaI_[I/II/I B CBOCH pa60Te;
Hble 3aKOHBI ecTe- |TPOBOIHUTH aHATMTHYECKHE 0030pbl HHQOPMAIMHN: CTPYKTYPHPOBATh, MH-
HUMH3HPOBATH, BBIICIIATH TJIABHOE, YCTAHABJINBATH CBSI3H MEXy 0a30BbI-

CTBEHHOHAY4HBIX
MH DJIEMEHTaMH;
JUCLUIUIMH U COBpE- SJICMEHTaMH, . N
- Ha OCHOBE HaWJEeHHOW MH(OPMANHU BEIONPATh ONITUMAJIBHBIIN CITOCO0
OIIK-3 MEHHbIE HWH(pOPMaLH- -
peLIeHus] MaTeMaTHIeCcKOl MPOoOIeMBbl HIIH 331a4H; aHAIN3UPOBATH MOy~
OHHO-

YEHHBIE PE3YIBTATHI U JIENaTh HA UX OCHOBE BBIBOJIBI;
KOMMYHHUKAIUHUOHHBIC |- rpanoTHO IpUMEHATH OCHOBHBIE MATEMATHYECKUE CUMBOJIBI, TIOHSTHS U
TCXHOJIOTMHU B  IIPO- |mMeToAbl UCCIEAOBAHUS.

(eccuonanbHO#  nes- |Baagers

TEJIBHOCTH - IpUEMaMK BU3yaJlM3allui MHPOPMALIUK: NPECTABIEHHE B BHlEe rpadu-
KOB, CXeM, TaOJIHnII;

- TEXHUKaMH BBITIOJHEHHS PACYETOB M BEMUCIICHUM, HABBIKAMH MaTEMa-
THYECKOH 00pabOTKN pe3ybTaTOB M3MEPEHHH U BBIYHCICHUH, TPECTaB-
JIEHHS PE3YIILTATOB B TPEOYEMOM BUIE;

- HABBIKAMH PEIIEHUs 33/1a4 U3 Pa3HbIX 00JaCTEH MATEMATUKH;

- HaBBIKAMHM WCIOJB30BAHUS HU3MEPUTENHHBIX M  BBHIYUCIUTEIBHBIX
YCTPOMCTB, WH(POPMAIMOHHBIX TEXHOJOIUH Ui BBHIIOJHEHUS. PACUETOB,
BBIYKCIICHUH, COCTABJICHUS M O(DOPMJIIEHHS PE3YIITATOB PEIICHUS 3a/aY.




2. MECTO JUCHHUILIMHBI B CTPYKTYPE OFPA30OBATEJIBHOM ITPOI' PAMMBI

Jucnumuaa b1.65.05 MaTtemaruka siBasieTcst 6a30BOM.
Jucuummmaa MaremaTika 0a3upyercs Ha 3HAHUSX, MOJYYCHHBIX TPU U3yYEHUN OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOrpaMM. MaTeMaTHKa IPeCTABISICT OCHOBY JIJI M3yYCHUS TUCIUILIHH:
TEOpHsI BEPOATHOCTEH U MaTeMaTHUYECKasi CTATUCTHKA, TMCKPETHAs MaTeMaTHKa, MAaTEMaTHIECKOE

HMUTAIIMOHHOC MOACIIUPOBAHUC.

Takoe cucTeMHOE MEXKIUCIUIUIMHAPHOE U3YUEHUE HAMPABICHO Ha JIOCTIKEHUE TpedyeMo-
ro ®I'OC ypoBHs IOATOTOBKH IO KBaJM(PHUKAIIUK OakaiaBp.

3. PACIIPEJEJIEHUE OFBEMA JUCHUIIIMHBI

3.1. Pacnpenesienne o0beMa TUCUMILIMHBI 10 popMaM 00ydeHuUs!

Tpyooemkocmb OucyuniuHsl 6 uacax
Buo
o 3 2 npome-
= 2 3 3 \ Konm- P
(Dopma g S S, S 3 Hcymou-
3 = S S 3 X ponvHas .
00yueHus <Y N 2 g J 2R ® Holl am-
S = S 2 |33 S| § S paboma
S s S S |§ S8|8-= mecmayuu
Q Q) N~ S 8 S g X R S 8 3
AEEEREIEE R B HEEE
= O RI| TS N |8 RS|O8S
1 2 3 4 5 6 7 8 9 10 11
(0)
A 1| 12 | 396 |157| 70 87 | 203 | 1,1,22kp | T
JK3aMEH
3aouHas 1,2 - 396 | 46 22 - 24 371 1,1,1,1xp | 3K3ameH
3aounasn (ycko- - - - - - - - - - -
peHHOE 00yUYCHHE)
OuHo-3a04yHast - - - - - - - - - -

3.2. Pacnpenesnenne o0beMa AMCUMILIMHBI 10 BUIAM YUeOHbIX 3aHSAATHI U TPYA0EMKOCTH

6 m.u. Pacnpeoenenue
Tpyoo- N
pol 6 UHMEPAKMUBHOI, no cemecmpam,
Buo yueonwvix zanamuii aKmueHoil, yac
Kocmb UHHOBAUUOHHOIL
(uac.) gopmax, (uac.) ! 2
1 2 3 4 5
|. KonTtakTHasi pa6oTa 00y4aomuxcs ¢
npemnoaaBarteyeM (Bcero) 175 34 85 90
Jlexunu (JIk) 88 17 34 54
IIpaktrueckue 3anstus (113) 87 17 51 36
Konrponbnas pabora + - + +
['pynnoBbie (MHAMBHIYATbHBIE) + ) + +
KOHCYJIbTAIIHU
I1.CamocTosiTeIbHAs padoTa 00yualo-
muxcs (CP) 185 ) 158 27
IloaroTroBKa K MPaKTHUECKUM 3aHATHIM 74 - 65 9
[loxroroBka K 3K3aMeHy B TCUEHHE ) 55
ceMecTpa 70
BrlnosiHeHHE KOHTPOJIBHOM pabOThI 63 - 38 9
I11. IIpomesxyTouHas aTTeCcTALUS
JK3aMeH 36 - - 36
OO6mmas TpyI0eMKOCTh JTUCITUTUIHHEI Yac. 396 - 243 153
3ad. eI, 11 - 6,75 4,25




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BUAAM YU4eOHBIX 3aHATHH

- 1J151 04HO# (pOpMBI 00yUeHHS:

Buowt yuebnwix 3anamuil, 6Kaiouas camo-

No Tovo cmosamenvHyio pabomy ooyuarowuxca u
pas- Haumenosanue pyoo- mpyooemkocma; (uac.)
denau pazdena u K‘fgfnb yueoHbvle 3aHAmu camocmos-
memol mema OuCyUnIUHb (uac )’ npakmu- | menvHAs pa-
) neKkyuu uyeckue ooma ooyua-
3aHAMUA ouuxca*
1 2 3 4 6 7
1. JIuHeiiHasi M BeKTOpPHas ajreopa 89 12 18 59
1.1. Martpuipl, OCHOBHBIE ITOHSATHS, BUIBI MaT-
puIl, AEHCTBHS HAJl MATPHIAMH. 26 2 4 20
1.2 Omnpenenureny 2-ro ¥ 3-T0 NOPSAKOB, UX
CBOWCTBA M BHIYMCIICHHSI. 18 4 4 10
1.3. CucTeMbl TMHEHHBIX anreOpanyeckux ypas-
HEeHUi, OCHOBHbIE MOHATHS, hopmynsl Kpa-
mepa, meton Faycca. 18 2 4 12
1.4, Bextopel, ocHoBHble moOHATHA. Cucrema
KOOpJMHAT Ha MpSMOW, HA IUIOCKOCTH, B
npoctpadcTBe. JIMHEHHBIE omepanmuu Hax
BEKTOPAMH, MX CBONCTBA. 17 2 4 11
1.5. CkaysipHO€, BEKTOPHOE M CMELIAHHOE Mpo-
N3BE/ICHUE BEKTOPOB, HX CBOWCTBA M BBIUMC-
JIEHHE. 10 2 2 6
2. MaremMaTHUYecKHUIl aHAJIM3 271 76 69 126
2.1. OyHKIUS, OCHOBHBIE IIOHSATHA, CIIOCOOBI
3ajanusl, npenena (QyHKIHMH, MareMaTHde-
CKME HEONPEIENEHHOCTH 15 3 2 10
2.2. BeckoHeuHO Maiibie GyHKIUHU, CpaBHEHHE, -
U ¥ 2-i1 3aMeuaTeNbHbIe Mpeaensl, Tabaura
SKBUBAJIEHTHOCTEH, TPUMEHEHHE. 15 3 2 10
2.3. OIHOCTOPOHHHE TPEJIebl, HENPEPHIBHOCTh
GbyHKIMY. AcUMOTOTHI Ipaduka QYHKIMH. 15 2 4 9
2.4. 3ajaun, TPUBOJAIINE K TOHSATHIO TMPOU3-
BosHOM. IIpon3BoaHas GpyHKIMK, onpesere-
HHUE, T€OMETPUYECKHMH W MEeXaHHYEeCKHH
CMBICII IPOM3BOIHOM, 16 2 3 11
2.5. [paBuna muddepeHnpoOBaHHS, TPOU3BOI-
Hasl CIIOXHOW (pyHKIMH, TaOINLA TPOU3BOI-
HBIX OCHOBHBIX DJIEMEHTAPHBIX (PYHKIIHIA. 13 2 4 7
2.6. [TpoK3BOAHBIE BHICIIMX ITOPSIKOB. 16 2 4 10
2.7. OcHOBHBIE TeopeMbl Tu(HEepeHIINATHEHOTO
UCYHCIIEHN3 15 2 3 10
2.8. HeobxonuMmblie n 13CTaTOYHBIE YCIOBHS MO-
HOTOHHOC3H ¥ 9KCTpeMyMa (PyHKIH3 15 2 3 10
2.9. BBIyKI0CTh, BOTHYTOCTh, TOYKH IEeperuda
rpaduka GYHKIHH. 16 2 4 10
2.10. | Asnroput™m wmccnenoBaHUS (YHKIMH ¥ TIO-
CTpoeHHe MaKeTa ee rpaduka. 18 2 4 12
2.11. OyHKUMU, 3aaHHble HesBHO. Kpusble 2-ro
TIOPsIIKA: OKPYXXHOCTB, JJUIMIC, TUrepboIa,
napaboa. 12 6 4 2
2.12. OyHKIUY HECKOJIbKUX MEPEMEHHBIX, OCHOB-
HBIE TOHSTHS, 00JACTh OIpEIETCHUs, Teo-
METPUYECKUH CMBICIL 8 4 2 2
2.13. | YactHele npousBogHble 1-ro u 2-ro mopsa-
ka, HanGosnpliee M HauMeHblIee 3HAUYCHHE
GYHKINY IBYX IEPEMEHHBIX B 00JIACTH. 6 2 2 2




2.14. Heomnpenenennslii MHTETpaj, ompeneieHue,
CBOMCTBA, Ta0JMIIA OCHOBHBIX HHTETPAJIOB. 8 4 2 2
2.15. | OcHOBHBIE METOABI MHTETPUPOBAHUS: IIO
YACTSM M MOJICTAHOBKO. 10 6 2 2
2.16. ParnonansHbie ApOOH, OCHOBHBIC MOHSATHSL.
[pocreiimme apodu, UX MHTETPUPOBAHUE.
AJITOPUTM HHTETPUPOBAHUS PALMOHAIBHBIX
Ipobei. 9 4 3 2
2.17. | NHTerpupoBaHue HEKOTOPBIX MPPALUOHANb-
HBIX ¥ TPHTOHOMETPHIECKUX (YHKIIHH. 9 4 3 2
2.18. | OnpeneneHHBI WHTETPAN: OMpeNcIeHHe,
cBoiictBa, (opmyna HeroTona-JleitOHuIA,
METOIBI HHTETPUPOBAHHL. 7 2 3 2
2.19. | I'eomerpudeckre NPUIOKEHHUS OIPEIEICH-
HOTO MHTETPAJIA. 9 4 3 2
2.20. | AuddepeHmuanbaple ypaBHEHHS, OCHOBHBIE
MOHATHS, MU PepeHIHATbHbIC YpaBHEHHSA |-
ro MOpsiAKa C pa3leleHHBIMH W pa3nelisio-
HIUMHKCS IEPEMEHHBIMH. 8 4 3 1
2.21. | OnHopoaHbIe U JUHEHHBIC TU(GEPEHITH-
anpHbIe ypaBHeHHUs 1-ro nopsaxa. Judde-
peHIMaNLHEIE ypaBHeHus beprymy. 10 6 3 1
2.22. | Teopwust TMHEWHBIX OAHOPOAHBIX AU epeH-
LUAaJbHBIX YPaBHEHUI 2-TO TOpsAKa C I0-
CTOSIHHBIMHU K03 PUIHEHTAMH. 8 4 3 1
2.23. Teopust JIMHEHHBIX HEOTHOPOIHBIX TUPPe-
PCHIMANBHBIX YpaBHEHUH 2-TrO MOpsaKa C
HOCTOSHHBIME KO3()QHIIHEHTaMH. 13 4 3 6
nToro 360 88 87 185
-11J151 32049HOM (popMbI 00yUeHust
Buout yueonuvix 3anamuii, 6Kniouan camo-
Mo pas- CMoAmenvHylo pabomy ooyuarowuxcs u
0-eﬂa u Haumenosanue Tpyooem- mpyooemkocmu; (uac.)
pazdena u Kocmb, yueOHble 3aHAMUSA camocmos-
membvt mema OuUCUUNIUHDL (uac.) npakmu- | meavbHaA pa-
aeKkyuu yeckue b6oma obyua-
3AHAMUA ouuxca*
1 2 3 4 6 7
1. JluHeiiHasi ¥ BeKTOpHAas ajaredpa 53 3 4 46
1.1. Martpuliibl, OCHOBHbIE TIOHSTHS, BUJIbI
MAaTpUIL, JEWCTBUS HAJl MATPUIIAMH. 11 1 1 9
1.2. Omnpenenurenu 2-ro u 3-T0 MOPSAKOB, UX
CBOMCTBA M BEIYHCIICHUS. 9 - - 9
1.3. CucreMbl TUHEHHBIX aNTeOpandecKux
ypaBHEHHH, OCHOBHBIE TIOHATHSI, HOPMY-
ab1 Kpamepa, meron ['aycca. 11 1 1 9
1.4. Bekropsl, ocHoBHBIe moHsTHA. CHcTema
KOOp/JMHAT HAa NPSIMOMi, Ha IJIOCKOCTH, B
npocrpaHcTie. JInHelHHbIe onepanyun Haj
BEKTOpaMH, HX CBOHCTBA. 10 - 1 9
1.5. CkansipHOe, BEKTOPHOE M CMEIIAHHOE
NIPOM3BEICHNE BEKTOPOB, UX CBOWCTBA M
BBIYHCIIEHUE. 12 1 1 10
2. MaTeMaTHYeCKHIl aHAIN3 334 19 20 295
2.1. OyHKIWSI, OCHOBHBIE TIOHSTHS, CTIOCOOBI
3ajianusl, npejaen GpyHKInM, MareMaTHye-
CKHE HEONpeENIeHHOCTH 17 2 - 15
2.2. beckoneuyno wmaibie (GYHKIUH, CpaBHE-
Hue, 1-if u 2-i 3aMeuaTelbHbIE Mpeaebl,
TabaMua HKBHBAJEHTHOCTEH, INpHUMEHe-
HUe. 18 2 1 15




2.3.

OIHOCTOPOHHHE TIpEeAelibl, HelpephIB-
HOCTh (YHKIMH. ACUMITOTHI rpaduka
byHKIMH.

14

13

2.4,

3anauu, NPUBOJSAIIUE K MOHATUIO MPOU3-
BonHO#. IlpomsBonHas ¢yHKIMH, ompe-
JiefieHre, TeOMETPUUYECKUIl U MeXaHu4de-
CKHI CMBICII IPOU3BOJHOI,

15

12

2.5.

[papuna muddepeHIUpOBaHUS, TPOU3-
BOJHAS CIOXHOW (yHKIMM, Tabnmma
MPOM3BO/IHBIX OCHOBHBIX 3JIEMEHTAPHBIX
(GyHKIHH.

15

12

2.6.

ITpousBoaHBIE BEICIINX MOPSIKOB.

13

12

2.7.

OcHoBHBIE TeopeMbl auddepennnansHo-
IO MCUUCIICHHUS

13

12

2.8.

HeobOxoaumble M OCTaTOYHBIE YCIIOBHS
MOHOTOHHOCTH M dKCTpeMyMa (pyHKIUH

14

12

2.9.

BhInyKyI0CTh, BOTHYTOCTH, TOYKU HeEpe-
ruda rpaduka QyHKIHY.

12

12

2.10.

ANTOpuUTM UcCeoBaHuS (QYHKUMU U
IIOCTPOEHHE MaKeTa ee rpaduka.

14

12

2.11.

OyHKIMH, 33jaHHBIE HesiBHO. KpuBbie 2-
ro MOpSAJKa: OKPYXKHOCTb, SJUIMIIC, TH-
nepboua, mapabona.

13

12

2.12.

OYHKIIMM ~ HECKOJBbKUX IIEPEMEHHBIX,
OCHOBHBIC TOHSTHSA, 00JIaCTh OIpeserne-
HUSl, FEOMETPUYECKUI CMBICIL.

28

24

2.14.

YactHble Npou3BOAHBIE 1-r0 U 2-ro mo-
psnka, Hambomnpiee n HanMeHbIIee 3Ha-
YeHHe (QYHKOUU [BYX MEPEMEHHBIX B
00JacTH.

15

12

2.15.

HeomnpenenenHslii MHTETpan, OmNpenaene-
HHe, CBOWCTBA, TA0JIMIIa OCHOBHBIX MHTE-
IpaJioB.

15

12

2.16.

OCHOBHBIE METOJ/IbI UHTETPUPOBAHUS: TIO
YacTsIM U NOJCTAHOBKOM.

15

12

2.17.

PanmonansHbie 1poOH, OCHOBHBIE TOHS-
tus. [Ipocreifmme npoOu, UX MHTETPH-
poBaHHe. AJNTOPUTM HHTETPHUPOBAHUS
palMoHaBLHBIX APOOEH.

14

12

2.18.

WHTerpupoBanue HEKOTOPBIX HUPPAIHO-
HATBHBIX W TPUTOHOMETPHUYECKUX (PYHK-
LY.

14

12

2.19.

OmnpeneneHHbI MHTETPAL: OIIpEeICHUE,
CBOMCTBA, thopmyna HeroToHa-
JleliOHMIIA, METOABI HHTETPUPOBAHHSI.

15

12

2.20.

FGOMGTpH‘leCKHC MPUIIOKCHUSA OIpeac-
JICHHOT'O MHTCTpaJia.

15

12

2.21.

JuddepeHnnanbaple ypaBHEHHUS, OCHOB-
HBle  TOHATHS, JAu(QepeHHaTbHbIC
ypaBHeHUsI 1-ro mopsiaka ¢ pas/eeHHbI-
MU U pa3/IeNsOIIIMHKCS TIEPEMEHHBIMH.

14

12

2.22.

OpnHOpoaHbIE ¥ TUHEHHBIE A dhepeHIu-
abHBIE YpaBHEHUS 1-ro mopsaka. dnd-
(epeHImanpHBIe ypaBHeHUS bepHyn.

14

12

2.23.

Teopust TMHEWHBIX OJHOPOAHBIX mudde-
PEeHIMATBHBIX YPaBHEHHI 2-T0 MOPsIKa C
MIOCTOSTHHBIMH K03 punmeHTamu.

15

12

2.24.

Teopust MMHEWHBIX HEOTHOPOIHBIX JTH(]-
(epeHIMANBHBIX ypaBHEHUH 2-TO TOPSi-
Ka C OCTOSIHHBIMH K02 puieHTamu.

15

12

HUTOro

387

22

24

341




4.2. Cogepxxanne TUCUUIIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jiejiaM U TeMaM

Buo 3anamus ¢

Ne .
dend Haumenosanue UHMEPAKMUBHOIL,
Z a;emw pazoena u memwl Cooepitcanue 1eKYUOHHBIX 3AHAMULL aKmueHo1l, uH-
ouCUuUnJIUHbL Hosayuonnou
dopmax, (uac.)
1 2 3 4
1. JluHeiinasi u BeKTOpHasi ajredpa
1.1. Martpuupbl, ocHOBHbIE IOHA- | [loHsATHE YyncaoBOM MaTpulel. I[IpsiMoyronbHas, KBagpaTHas,
TUSI, BUJBI MATPHILL, IeH- JMaroHanbHasi, eMUHUYHAsS MaTPHUILIbI, MATPUIA-CTPOKa, MaT-
CTBHSI HaJ MaTPUIIAMH. puna—cronben, HyneBas Marpuua. CpaBHEeHHE, TPAaHCIIOHU- Jlexuus-6ecena
posanue Matpull. CioxeHue (BBIYUTaHUE) MATPULL, YMHOXKeE- (2 gaca)
HHUe MaTpullsl Ha yucio. [IpousBenenue mMatpun. DieMeHTap-
Hble ITpeo0pa30BaHMsl MaTPHIL.
1.2. Omnpenenurenu 2-ro u 3-ro | [loHsATHE ONpenenuTeENss, MUHOPA U aNre0pandeckoro J0MoI-
MOPSAKOB, UX CBOMCTBA U HeHud. CBoiicTBa onpenenuTenei. MeTo bl BEIUUCICHHS
BBIYHCIICHHS.
1.3. Cuctemsl THHEWHBIX anre0- | CucTeMbl IMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY).
pandeckux ypaBHeHHH, oc- | CoBMecTHas (HECOBMECTHAS ), ONpEe/IeNICHHAs (HEOTpeIeeH-
HOBHBIE TIOHATHS, hopmynsl | Has) CJIAY. @opmymer Kpamepa. Metox [aycca. i
Kpamepa, meron [Naycca.
1.4. Bexktopsl, ocHOBHBIC TOHsA- | CKaNsApHBIC U BEKTOPHBIC BETHMYUHEI. JnrHa (MOITyIh) BEK-
tist. CHcTemMa KOOpPAMHAT | TOpa, HYJIEBOH BEKTOp, KOJUIMHEAPHBIE, KOMIIIIAHAPHBIE,
Ha IPsMOW, Ha IUIOCKOCTH, | NPOTHUBOIIOJIOKHBIE U PaBHBIE BEKTOPHL. JIuHEiHbIE Onepa-
B IIpOCTpaHCTBe. JIuHelnble | nuu Haja BekTopamu. Equnuunelii BekTop. [Ipoeknus BekTo-
olepaldy HaJ BEKTOpaMH, | pa Ha OCh M COCTaBJIAIONIAs BEKTOpa 10 OCH. MOyib BEKTO-
UX CBOMCTBA. pa. Heo6xonumoe 1 JOCTaTOUHOE yCIOBUE KOJUTHHEAPHOCTH
BEKTOPOB.
1.5. CkanspHoe, BekTopHOoe U | CkajsipHOE MPOU3BEACHHUE BEKTOPOB. Y CIOBUE MEPIIEHAM-
CMEIIaHHOEe MPOM3BENEHHE | KYIIPHOCTH BEeKTOPOB. BekTopHOE Npou3BeieHIe BEKTOPOB.
BEKTOPOB, HMX CBoOiicTBa W | ['eoMeTpuyUecKHii CMBICI BEKTOPHOTO, CMEIIAHHOTO ITPOH3- i
BBIUHCIICHHE. BEJICHHS] BEKTOPOB.
2. MaTteMaTH4YeCKHIl aHAJIM3
2.1. OyHKIUA, OCHOBHBIE TOHA- | [loHATHE QyHKIIMOHATBEHON 3aBUCHMOCTH. BaxkHeitme
THSI, CIOCOOBI  3amaHus, | 31eMeHTapHble pyHKIuH. [Ipenen GpyHkuum, onpeneneHue u
npenen GyHKIUH, MaTema- | npuMmepbl. OCHOBHBIE TEOPEMBI O Mpezenax. beckoHedHo -
THYECKHE HEOMPEICICHHO- | Majible B OECKOHEUHO Oobire (YHKIIMK, WX CBOWCTBA.
CTH U MX PaCKpPBITHE. PackpeiTie HeonpeaeaeHHOCTEN BHA 00/00, 00—,
2.2. beckoneuno wmanbie ¢yHk- | Packpbitue Heonpenenennocreid Buna 0/0. 1-it 3ameuarens-
1MW, UX CpaBHEHHWe, 1-il W | HBI npeaen, caeaAcTBHs, CIOCOOb! BhuncieHuid. Tabmuia
2-i1 3aMeyaTenbHbIe Ipee- | SKBUBAJIEHTHOCTEH U €€ IPUMEHEHHUe. 2-1 3aMedaTelIbHbIH -
JbI, TaONUI@ SKBUBAIEHT- | mpejell, PACKPHITHE HEONPEIEIEHHOCTH BUia 1%, ClIeACTBH,
HOCTEH U ee NpUMEHEHUE. CIoCOOBI BEIUMCIICHHMN.
2.3. OpHocroponHue mnpenensl, | OqHOCTOpOHHME Tpeaensl. OnpeaeneHus HeIpepHIBHON
HETIPpephIBHOCTh  (QYHKIWH. | QyHKIMH B Touke. HempephIBHOCTS (yHKIIMK Ha OTpE3Ke.
AcCUMITOTHI rpaduka | BeprukanpHas, HaKJIOHHASI TOPH30HTAIBHAST ACHMITTOTHI i
(hyHKIHH. rpaduka GyHKIUU.
2.4, 3agaun, OpUBOASIME K | 3ajauM, IPUBOJSIIUE K MOHATUIO IPOU3BOAHON. Dusmnue-
MOHSTHIO MPOU3BOJHON. | CKHIi, T€OMETPUYECKHHA, IKOHOMUUECKUI CMBICI IPOU3BOJ-
IIpousBonHas ¢ynkuuy, | Hoi. [IpomsBoxHas ciea u cpasa. Juddepenunpyemocts Jlexuns- 6ecena
orpezielieHue, reoMerpuie- | QyHKIUH U CBA3b €€ C HENPEPHIBHOCTEHIO. (2 gaca)
CKUH U  MeXaHUYEeCKHH
CMBICJI IPOU3BOJHOM,
2.5. [IpaBuna muddepennupo- | [Ipasuna nuddepenmpoanns. Tabnuia npon3BoIHBIX
BaHUS, MPOU3BOJHAS CJIOXK- | OCHOBHBIX JIEMEHTapHbIX GyHKIui. [Ipon3BoaHas cI0KHON
HOW  ¢yHKmmm, Tabmuma | QyHKOHM. -
MPOM3BOJHBIX ~ OCHOBHBIX
AIIEMEHTAPHBIX (YHKIHH.
2.6. | [IpousBomubIe Boiciiux | [loHsATHE IPOU3BOIHOM BTOPOTO, TPETHETO U T.J. IOPSIIKOB.
HOPSJIKOB. 3aKOHOMEPHOCTH B OTBICKAHUH MIPOU3BOIHBIX BBICIIHX T10- -
PSLAKOB.
2.7. OcHoBuble TeopeMmbl nud- | Teopemsl Depma, Pous, Jlarpanska, Kommmn.

(I)CPGHHI/IEU'II)HOFO HUCYUCIIC-
HHUA




2.8. HeobOxonumbie n mpoctatou- | Bo3pacranue u yobiBaHue (yHKIIUH, MOHOTOHHOCTB, T€0-
HbIE YCJIOBHSI MOHOTOHHO- | MeTpuueckuil cmbici. [Tonsitue skctpemyma ¢yHknuu. He-
CTH M 9KCTpeMyMa pyHKIuM | 006X0oanMMoOe yCIOBUE CYIIECTBOBaHUS dKCTpeMyMa. Kpuru- -
4eCcKHe TOUKH MEPBOro poja. JlocTaTouHble YCIOBUS IKC-
TpemyMa ¢yHKuHu. Hanbosbiiee 1 HaMeHbllee 3HaYCHHUE.
2.9. Beimykiiocts, BOTHYTOCTB, | Buimyknocts Gynkunu BBepx (BHM3). Touku neperuda. J{o-
TOYKM Tmepernda rpaduka | CTaTOUYHOE YCJIOBHUE BBHITYKJIOCTH BBEpX (BHU3) rpaduka
(hyHKIHN. (yaxnnn. HeobxoguMoe ycioBre CyImecTBOBaHUS TOUKH -
neperuba. JloctaTouHOE yCIOBHE CYIIECTBOBAHUS TOUKH
nepernoa.
2.10. Anroputm  mccnenoBanus | OOmas cxema uccienoBanus rpaduka ¢yaknuu. [Tocrpoe-
(GyHKOMM ® TOCTpOeHHe | Hue rpaduKoB IPOOHO-PAIMOHATIBHBIX, IIOKA3aTEIbHBIX, -
MakeTa ee rpaduka. JorapupMIUIecKuX QyHKINH.
2.11. OyHKIMY, 3aJaHHble HesiB- | OyHKIUM, 3alaHHbIE HESBHO. Y paBHEHHUE JIMHUU HA MJIOCKO-
Ho. KpuBrie 2-ro mopsaka: | ctu. [Ipsamas Ha urockocTH. Y paBHEHHS MpAMbIX. Omnpezerne-
OKpPY’KHOCTb, DJUIMIIC, THU- | HUE OKpYXHOCTU. KaHOHHUECKOe ypaBHEHUE OKPYHKHOCTH. Jlexuns- 6ecena
nepboia, napadona. Onpenenenue >iuinnca. KaHoHn4eckoe ypaBHEHHE JUIMIICA. (2 gaca)
I'mnepOona, mapabosna, nX KaHOHWYEcKUe ypaBHeHus. [IpuBe-
JIEHUE KpUBOW K KaHOHUYECKOMY Buay. IlocTpoeHue KpuBbIX.
2.12. Oynkuuu Heckodbkux Te- | OcHoBHbIE NOHsTHS. O0JIaCTh ONpeeeH s, 00IacTh U3Me-
PEMEHHBIX, OCHOBHBIE I0- | HeHHs, criocoObl 3ananus OHIL. [IpumMeps! GyHKIMH ABYX
HATHS, 00NacTs ompezene- | mepeMeHHbBIX. [loBepxHOCTH BTOpOTO Mopsiaka: chepa, 37- -
HUS, TEOMETPHUYECKHUHN | JIUIICONA, KOHYC, IMIIMHApHYecKre moBepxHocTu. [IpuBene-
CMBICII. HHE K KaHOHWYECKOMY BHUI, MocTpoeHue. JIMHuM ypoBHSI.

2.13. Yacrtaple mpousBoxHbeie |- | HacTHBIC MpoW3BOAHEIC (VYHKIMH ABYX MEPEMEHHEIX. ['eo-
ro u 2-r0  TOpAIKa, | METPUYECKHH CMBICI YaCTHBIX ITPOM3BOAHBIX. HacTHbIE
Haubonbiee u HaWMeHb- | MPOM3BOAHBIC BBHICIIMX MOPsiiKoB. OCHOBHAs TeopeMa O
Imee 3HauYeHHE (YHKIHMH | CMEIIaHHBIX Ipon3BOIHBIX. Hanbopiee 1 HanMeHbIIee i
JBYX TEPEMEHHBIX B 00ya- | 3HaYeHUe (QYHKIMH JBYX EPEMEHHBIX B 00JIaCTH.

CTH.

2.14. Heomnpenenennsrit unte- | Juddepennuan pyukium, ceoiictea nuddepeHipana.
rpaji, ompeneneHue, cBoi- | Heompenenenuslit uaTerpan. CBoOHCTBa HEONIPEIEIEHHOTO
CTBa, TabJHMIa OCHOBHBIX | MHTErpaia. | eoMeTpu4ecKkuii CMBICI HEOIPEAEICHHOTO HH-

HMHTETPajoB. Terpaja. UHTETPUPOBAaHIE TPUTOHOMETPUIECKUX (DYHKITHIA, i
HMHTErpUPOBaHME MPOCTEHIINX PAlMOHATIBHBIX APO0eH, WH-
TETPUPOBAHUE [0 YACTSM).

2.15. OcHoBHBIE MeTOoAbl WHTe- | Tabmwma uaTerpanoB. OCHOBHBIE METOIBI HHTETPHUPOBAHHUS:
TPUPOBAHMSA: TI0 YacTAM M | HEHOCPEICTBEHHOE MHTEIPHUPOBAHNE, MHTETPUPOBAHHE T10 -
MOACTaHOBKOM. 4acTsIM, METOJl 3aMEHBI IEPEMEHHOM.

2.16. PammonaneHeie 1pobm, oc- | PanmonanpHbIe npoOH, OCHOBHBIE MOHATHA. [IpocTeiimue
HOBHble mOHATHA. lIpo- | panmoHambHBIE APOOH, UX HETIOCPEICTBEHHOE HHTETPUPOBa-
cTeiilue JpoOH, MX WHTE- | HUE W MHTEIPUPOBAHME TTOBEACHHUEM I10]] 3HAK A depeH-
TpUpPOBaHME. Anroput™ | nuana. [ToHsTre urepaiiioHHON GOPMYIIbL. AJITOPUTM HHTE- i
MHTETPUPOBAHUSl  pAlMO- | TPUPOBAHUS PALMOHAIBHBIX JPOOEH.
HAJBHBIX POOEi.

2.17. WurerpupoBanue  HekorTo- | MHTErpupoBaHue NpOCTEMIINX UPPALMOHAIBHBIX BBIpaXke-
PBIX HPPALHOHANBHBIX U | HHH.
TPUTOHOMETPUYECKUX WHTerpupoBaHue TpPUrOHOMETPUUECKUX BBIPAXKEHUN. YHU- i
(hyHKIHH. BepcaJbHAs TPUTOHOMETPHUYECKAs MTOACTAHOBKA.

2.18. Onpenenennplii  uHTErpall: | ['eoMeTpruecKknuil 1 SJKOHOMUIECKHI CMBICI OTIPEACIIEHHOTO
OIpeieNeHueE, cBOlicTBa, | MHTerpana. CBoiicTBa ompeeneHHOro nurerpana. @opmyna
¢dopmyna Herorona- | Hetorona-JleiiOuuma. MHTErpan c nepeMeHHbIM BEpXHUM
JleiiOnuna, meronpl uHTe- | mpeneiaoM. OCHOBHBIE NIPaBHUIIa HHTETPUPOBAHUs. 3aMeHa i
TPUPOBAHHUS. HNEPEMEHHOM B ONpeieIeHHOM UHTerpane. IHTerpupoBanue

10 YacTsIM B ONPEAEICHHOM UHTErpaie.

2.19. I'eomerpuueckue npuitoxe- | IInomans mockoit Gurypsr B JICK u IICK. dnuna nyru
HUS ompezeneHHoro wuHTe- | miockoit kpuBoit B JICK u IICK. O6bem Tena BpamieHus B -
rpaia. JCK.

2.20. Juddepernnansaeie ypas- | 3amaqn, npuBoasamue K AnpdepeHnaIbHbIM YPaBHEHUSIM.

HCHUA, OCHOBHBIC ITIOHATHA,
muddepeHanbHbIe  ypaB-
HeHus 1-To mopsanka ¢ pas-
JENCHHBIMI W pa3Ielsio-
IIMMUCS IEPEMEHHBIMU.

JuddepennnansHpie ypaBHEHUS IepBoro nopsiaka. Ompe-
JIeJIeHIEe, TeOpeMa O CYIIECTBOBAaHUH U €THHCTBEHHOCTH
peuenusi. ['eoMeTpruyecKuii CMBICI ypaBHEHHUS IIEPBOTO IM0-
psanka. Hemonabie nudepeHnuaibabie ypaBHEHMSI IEPBOTO
nopsiaka. JluddepeHnuanbapie ypaBHESHUS ¢ Pa3IeIIIONTU-
MHUCsI IEPEMEHHBIMI. METOJIbI UX PEIICHUS.

Jlexums- 6ecena
(2 gaca)




2.21. OnHOpOIHBIC U JIMHEWHBIC Mertos 3amMeHbI TIEpEMEHHOM [JI pelIeHUsT OAHOPOIHBIX U

muddepeHunansHple ypaB- | JMHEHHBIX TuddepeHansHbIX ypaBHEHUH IEpBOTo 10~
HeHus 1-ro nopsiaka. Aud- | psnka. YpaBaenue bepHymu. -
(epeHMaNbHBIE YPABHEHHUS
bepnynnu.
2.22. Teopus nuHeHHbIX oxHO- | JIMHEHHBIE OAHOPOAHBIE YPABHEHUS BTOPOTO MOPSAIKA: OC-

poaHBIX  auddepeHnraIb- | HOBHbIE TEOPEMbI, METO/IbI PEILICHHUH.
HBIX ypaBHEHHWHA 2-TO TIO-
psiKa ¢ MOCTOSHHBIMH KO-
3¢ purnreHTaMu.

Jleknus- 6ecena
(1 gac)

2.23. Teopus MUHEHHBIX HeoHO- | JIMHEHHBIE HEOTHOPOAHBIC YPAaBHEHHS BTOPOTO TOPS/IKA:
pomHbIX  auddepeHIrans- | OCHOBHBIC TEOPEMBI, METO bl PEILICHUH.

HBIX ypaBHEHHWHA 2-TO TIO- -
psiKa ¢ MOCTOSHHBIMH KO-
¢ pumeHTaMu.

4.3. JlabopaTopHble padoThbI
y4eOHBIM TUTAHOM HE MPETYCMOTPEHO.

4.4. TIpakTHyecKkue 3aHATHS

Buo zanamus ¢

Homep
No . UHIMEPAKmMue-
pa30eﬂa Haumenoeanue mem npaKmui4ecKux 3anamuu Obvem o o
n/ HOIl, GKMUGBHOIL,
oucuu- 6 uacax 2
n UHHO6AUUOHHOU
naunbl
¢opmax, (uac.)
HeiictBus Han MaTpuuamu. Beuncnenue onpeaenureneid. Pe-
1 1 IIIEHHE CHCTEM JIMHEHHBIX ypaBHeHHH MeTogoMm Kpamepa, me- 18 3aHATHE-TPEHUHT
tonoM ["aycca. [leiictBust Hag BekTopaMu. CKansipHOE, BEKTOP- (2uaca)

HOE, CMENIaHHOE ITPOM3BEICHNE BEKTOPOB.
[penen dyakmmm. Acumnrotsl rpaduka QyHKnuu. [IpaBmia
muddepeHnMpoBanus U TadbiaMnIa Npou3BoAHbIX. HccienoBanne
2 ¢byHKIMKM ¥ mocTpoeHue ee rpaduka. Kpusbie 2-ro mopsjka.
YacrtHple npou3BoAHbIE 1-To M 2-ro mopsaka, HanGonbmiee u
HavMeHblIee 3Ha4eHHe (DYHKIMHU JIBYyX NEPEMEHHBIX B 00JIaCTH.
Heonpenenennsiii uurerpan. Meton 3ameHbl nepeMeHHou. MH-
TErpupoBaHUe IO 4YacTsAM. VIHTerpupoBaHUe CrelUAIbHBIX 18

Pa6oTta B ManbIx
39
rpymmnax (2 Jaca)

Pabora B MmanbsIx

3 2 N . rpymax
KkjaccoB pyHkImit. OnpeneneHHbIH HHTErpal. [ eoMeTpudeckne (2 vaca)
NPUIIOKSHUS! ONIPENICNICHHOTO HHTErpaa.
Huddepennuansypie ypaBHeHUs 1-ro nopsaka. JIuHe#Hble on-
HOpoaHble qu(depeHInanbHble ypaBHEHHs 2-T0 MOPSIKa C T0- Pabora B ManbIx
4 CTOSHHBIMH ~ KO3(duiiieHTamMu. JInHe#HbIe HEOIHOPOIHbBIE 12 rpymmax
b depeHnraIbHble ypaBHEHUS 2-T0 TOPsIKa ¢ MTOCTOSHHBIMH (2 gaca)
Kod(puIreHTaMH.
HUTOro 87 8

4.5. KoHTpo/1bHbIEe MEPONIPUATHSA . KOHTPOJIbHAsA padoTa

1 cemecmp.
Konumponsnan paboma 1 «dnemenmul 1uneitnoil u 6eKmMopHOIl anzeopovly

Lenv: 1. HayuuThcs paboTaTh ¢ MAaTpUIIAMU ONIPEICTUTENSIMU, CHCTEMaMH JIMHEWHBIX ypaBHe-
HHUIA.

2. HayuuThcs pemaTh 3aa4d IPaKTHUYECKON HAMPABICHHOCTH C MOMOIIBI0 00BEKTOB

BEKTOPHOH aJIreOpBhl.

Cooepoicanue: 6 3amaHuii
1. IlpoussecTu neiicTBus Haa MaTpuiiamMu. Haiitu A% AB.

10




2 5 0 1 1
A=|7 4 -1 B:[Z 3]

35 6 5 0
2. Pemuth cucTeMbl TMHEMHBIX ypaBHEHU:
S5X, —3X, = X; =-1 33X, + X, =X, =3 X —3X, +X; =0
aq 2% +X =X =3 Db 2X +X—-2X, =1 c. 32X +5X, =X, =0
X, — X, +3X; =1 Xp+X, =Xy +X, =2 3% —2X, +X; =0

3. Hanst Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). HatiTu:
a. mmnay meauansl CK tpeyromsanka ABC
b. Touky P, oTnenstonryio Tpeth orpeska AC, cuuras ot C

C. KOOPIMHATHI BEKTOPA 2AB-5BC +3AC, ero IUTHY (M IOCTPOMTH €r0 Ha Oymare B KJIETKY)
d. mepumetp Tpeyroiapauka ABC

4. Naust Touku A(2; N; 0), B(N-2 4,1, C(3-2;N-15).
a. maittu (AB +3BC, 2AB — BC)
b. BBISICHHTE, IPU KAKOM 3HAYEHUM (| BEKTOPBI AB + qE u qATC —2AB HEPIEHAUKYIAPHEI

c. wmaitru pabory cunel T ={-5, 2, —1} no nepememenuro Touku Bosn Bekropa 2AB — BC
d. wmaiitu miomans Tpeyroasanka ABC
5. HaiiTn nomaas mapajuieorpaMma, HocTpoeHHoro Ha Bektopax 5a— Nb u a+b, econ:

o [d=3, =4, alb
b. a=3i+2j-5k, b=2i—-2j—k,

6. Hauna mupamuna ¢ Bepumnamu A (7; N; 4), A, (7, -1 N-2); A(3; N+3; 1), A,(—4; 2; 1). Haitru:
a. yrox mexny peopamu A A,, AA;;

b. o0Gbem mupamusr;
C. [UIMHY BBICOTHI, OIyIICHHOH Ha rpans A A, A,.

1 cemecmp.
Konmponsnasa paboma 2 «Hauana mamemamuueckozo anaiu3zay
Lenv: 1. Hayuntbes paboTtaTh ¢ GyHKLIUAMU.
2. HayuuTbcs BBIUMCIATH MPEEIIbl, IPOU3BOIHBIE, CTPOUTH MAKEThl TpauKOB QYHKIIHH.
Cooepoicanue: 4 3anaHus
1. Beraucnuth mipeniensl QyHKINN:

a lim_0X —5X +4 b lim X —2XFL ¢ lim—2X=%_
x> (x* —3x)(2x* +5X) o1 —x? —x+1 -3 J6+x-3
_ (13n+5 " . C0S2X —COS X el
d lim| —/———— e lim———= f lim—
n—={ 13n —12 x-0  1—CosX x=0 2tgx —sin X

2. HaiiTi npon3BogHyO:

_(2x+1)-x® —x 1 x [2 B sin 21x
y = 5 b.y_marctg(e -JA) Cc. Yy=4t04+———

X 21cos42x

X2 +1 e. y:4|n2(\/;7m).

2

5
d. =arctgx + —In
y J 6 x°+4

3. Haiitn ypaBHeHME KacaTebHOM U HOPMaU K rpaduky QyHKmmu Y = — 1’ B TOYKE Xo= -2.
X"+

4. VccnenoBath (YHKIUIO M IOCTPOUTD TpaduK:
x? -1 3x-1
x?+3 ' x?

a y=x>—-x b. y=

11



2 cemecmp.

Konmponvnaa paooma 1 «Unmezpany
[]lenv: HayduTbcCs BBIOIHSATD IEMCTBUE UHTETPUPOBAHUE
Cooepoicanue: 4 3amaHus

1. [TpounTerpupoBaTh GyHKIIUHA

aj x2dx 1 Je&+8dx C,[ sin x i dj sin x
\BEx* +3 Jx \J3—cos? x V33— COSX

e.j ctg ®3x .dzx f. j(x2+5x+6)sin2xdx g. jln(cos x)dx

sin® 3x
hj i.j x+1 dx k. IB—XL‘dx
Vxdx

(X =5)(x* +2x+2) 3 _x?
2. Tome3ysich hopmyioit Herotona-JIeliGHuMIIa, BBIYMHCITATS ONPEICICHHBINA HHTErPAT I \/— I

x2 —2x+ X —X

2 cemecmp.
Konmponsnaa paboma 2 «/[lugppepenyuansvnuie ypasnenusn
Llenv.: 1.Hayuuthcs pemats quddepeHaabHble YpaBHEHUS.
2. OcBouTh penieHue 3aaaun Komm.

1. Pemnts nuddepeHnnanbHbie ypaBHEHHS
xy'-y=0

X+Xy+y' (y+xy)=0

x2dy + (y —1)dx =0
y'=(Qy+1)ctgx

tg X -sin? y dx = —cos?x -ctg y dy

P00 o

2. Haiitn yactHOe perienne auddepennuansHoro ypasaenust y” + py' +qy = f(x), yaoBnerBopsioiiee

Ha4YaJIbHBIM YCJIOBUAM y(O) =Y ,y,(O) = yol .
a. yrr+4y'+4y=e3x;y(0):1, y'(0)=8

5 1
b. y"—=5y"+6y=x;y(0 0)=——.
Y=yt 46y =xp(0) =7, y'(0) =-¢
1
c. y"+y=cos2x; y(0)=—§, y'(0)=1

Bbmaqa, 3alaHusd, IIPUCM Kp IMMPOBOAUTCA B COOTBCTCTBHUU C KAJICHAAPHBIM y‘Ie6HLIM Fpa(I)I/IKOM.

Ouenka Kpurepun ouieHKH KOHTPOJIbHOH padoThI
3auTeHo «3a4TeHO» CTAaBUTCS IPU YCIOBUH MPABUIBLHOTO BBIIIOJHEHUS BCEX 3a]1a-
HUI.
He 3aureno Ecnu He BbINONHEHO XOTs Obl OHO U3 00s3aTENbHBIX 3aJaHUH, TO CTY-

JACHT IIOJIY4acT OLICHKY «He 3auTeHO» U HE JAO0IMYCKAaCTCA K CCMCCTPOBBIM
KOHTPOJIbHBIM MEPOIIPUATUAM: 3aUCTy UJIU 3K3aMCHY B COOTBETCTBUH C
y‘-Ie6HLIM IIJIAHOM.

12



5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komne- 5 Buo Ouenxa
menuuu Komn Lep, uac yuebnoix pe3ynbmanmos
Kon-60 : 3aHAMUIL
Ne, naumenoeanue uacos
paszoenoe OucCyunIuHbL OIIK-3
1 2 3 4 5 6 7
1. JIunelinas u BeKTopHas airedpa 89 + 1 89 JIk, 113 kp 1., 3auer
2. MaremaTu4ecKuii aHaIIN3 271 + 1 271 JIk, 113 kp1l,kp 2,2
JK3aMeH
6cezo uacos | 360 360 1 360
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6. IEPEYEHb YYEBHO-METOAUYECKOT O OBECIHHEYEHUA LA
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIIUXCHA 11O AUCHUITJIMHE

a) [loaroroBka K JIEKIMOHHBIM M NPAKTHYECKUM 3aHATHAM

1.bexuposa, P.C. Marematuka. Jluneiinas anreopa: Meroauyeckue yka3aHus Ui CTYJCHTOB HHXXCHEPHO-
skoHOMHYecKuX creruanbHocTeit./P.C. bekupora, O.I. Jlapmonora, O.lM.MenseneBa. - bparck: bpl'VY,
2005. - 83 c.

2.bexupoBa, P.C. MartemaTtuka. @yHKIIMM HECKOJIBKUX MEpeMeHHBIX: MeToanyeckue ykazanus/ P.C. be-
kuposa, T.I". barunosa.- bparck: bpl'Y, 2009. — 51 c.

3.EmenbsnoBa, H.B. Maremaruka. UaTerpupoBanne QyHKIHHA OJTHON MepeMeHHOoi: MeToanyeckue yka-
3anus/ H.B. EmMenbsanoBa, A.A. ['oBopuna. — bparck: bpI'VY, 2010. — 65 c.

4.EmennbsinoBa, H.B. PackpeiTue HeonpeneneHHocTel B mpenenax: Meroauueckue ykazanus/ H.B. Emenb-
saoBa, O.I'. Jlapnonona. — bpatck: bpI'Y, 2009. — 49 c.

5.Xnanoga, E.B. OnpeneneHnbIi HHTETpal U €T0 MPIWIOKeHus1: Metoanueckue ykazanus / XKmanosa
E.B., lllnukuna FO.A. — Bparck: BI'TY, 2004. — 71 c.

6.J1azapp, O.B. Bekropnas anrebpa: Metonnueckue ykasanus / Jlazapp O.B., EmenbsinoBa H.B. —
Bparck: bpl'Y, 2006.-59 c.

7.IlatimpimieBa, O.A. Auddepenumansueie ypaBHenus / O.A. Iaiimeimesa. bpatck: bpl'Y, 2009. — 168 c.

0) CaMonoaroToBKa U caMONpoBepKa

1.barunoBa, T.I'. Marematuka. Y. 1: JIuneiiHas u BeKTOpHAs aireOpa, aHaTUTHYECKasi TeOMETPHs, Hayaja
MaTEeMaTHYECKOr0 aHanu3a. 3ajaHus JUisl caMOCTOsTeNbHOM paboThl / barunosa T.I'., Jlumyk E.B.. —
Bbparck: U3g-Bo bpl'V, 2011. — 133 c.

2.barunosa, T.I'. Maremaruka Y.2: Heonpenenennsrit uaterpan. OnpeneneHHbIA HHTErpait: COOPHUK 3a-
nanuii u TectoB / barunosa T.I'., bekupora P.C., Jlumyk E.B.— Bparck: U3n-so bpl'VY, 2011. —44 c.

3.barunosa, T.I'. Matematuka Y.3: Iuddepennmanpubie ypaBaeHUs. OYHKIMH HECKOIBKHUX MEPEMEH-
HBIX: COOpHUK 3amanuii u TectoB / barnnosa T.I'., bekuposa P.C., Jlmmyk E.B.— bparck: U3n-so bpl'Y,
2012. - 56 c.

4.barunosa, T.I'. Matemaruka: Beenenue B MatemaTiueckuil ananus. JuddepeHnuanbHOe HCUUCTICHUE:
cOopHUK 3amannii u TecToB. YacTsl, 2 / barmrosa T.I'., bekuposa P.C., Jlumyk E.B. — Bparck: N31-Bo
bpI'VY, 2014. - 83 c.

7. IEPEYEHL OCHOBHOW U JOMOJHUTEJIbLHOM JIUTEPATYPBI,
HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCHMILIAHBI

Konuuecmeo
Ne Haumenoeanue uzoanusn Buo IKIEMNIAPOE 6 Obecne-
3AHA-MUA| GuGnyomere, | LETHOCTMY,
(Ix, IT3, kp) . (OK3./ yedr.)
2 3 4 5
OcHoBHasi IuTEpaTYpa
. |IImcemennsiit, JI. T. KoHcmeKT JeKIHiA M0 BEICIIEH MaTeMaTHKE : IIOJTHBIN JIx. I13
kypc / JI. T. IuceMennsiii . - 10-e uza., ucnp. - M.: AMUPUC-TIPECC, 2011. PO 43 1
- 608 c. Kp
. |Ilunaues, B. C. Bricumas maTeMaruka. yqeOnuk ans By3os / B. C. llluna- | Jlk, 13,
4eB. - 8-e u3., crepeotwir. - M.: Breicimas mkoina, 2007. -479 c. Kp 390 1
. |Tapnonosa, O.I". BextopHas anredpa B IpUMEHEHNH K JIMHEHHBIM 00BEK- JIx. IT3
TaM Ha IUIOCKOCTH U B rpocTpaHcTBe: Yueb. [Tocobue st By3os / O.I'. Jla- ’ ’ 31 1
puonoBa, A.C. Jlapuonos, O.B. Jlazaps. — Bparck: bpI'Y, 2010. — 84 c. Kp
JonojHuTenbHAs JUTEPATYpPa
. | Hauko, I1. E. Briciras MmaTemaTnka B ypaKHeHHAX U 3ama4ax. B 2 4. Y.1 JIx. I3
:yueGHOe mocobue s By3os / I1. E. Jauko, A. T'. ITonos, T.5. KoxeBHn- P 288 1
KoBa. - 6-¢ m31. - M.: "Onukc 21 Bek",: Beicmas mkosna, 2003 - 304 c. Kp
.| darko, I1. E. Bricmas MaTemaTnka B ynpaXHEHUSIX U 3a1a4ax. B 2-x 1. 4 JIx. I3
2: yuebHOe mocobue s By30B / ILE. Jlanko, A.T. ITonos, T.5. KoxeBHH- P 296 1
KoBa. - 6-¢ m37. - M.: "Onukc 21 Bek", 2003 - 415 c. Kp
. Huckynos, H. C., InddepennmansHoe 1 HHTErpaibHOE UCUUCIeHUs. B 2 T. JIx. IT3
T.1-2 : yue6HOE mocobue aist By3oB / H. C. [TuckyHOB. - U31. cTepeoTHIl. - ’ ’ 189 1
M.: Murerpan-Tpece, 2003 - 2004. T.1.-2003.-415c¢. Kp
IMuckynos, H. C., Anddepenumansaoe 1 HHTErpajabHOE HcUHCIeHus. B 2 . JIx. IT3
T.1-2 : yue6HOE mocobue aist By30oB / H. C. [IuckyHOB. - U31. CTEpEOTHIL. - ’ ’ 198 1
M.: Murerpan-Tpece, 2003 - 2004. T.2. - 2004. - 544 c. Kp
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E

8. NIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET» HEOBXOJAUMBIX J1JIA OCBOEHUA JUCHUITJINHBI

B nporniecce 00ydenus oOyyaromuecss MOT'yT UCIIONIB30BaTh O0IIHE PeCypCH:

1. Onexrponnslii Katanor oudnuorexku bpl'Y 1.2nexkrponHsit katanor oubanorexu bpl'y

http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z721ID=.

2. DnexrponHas oubnuorexa bpl'Y

http://ecat.brstu.ru/catalog .

3. DneKTpoHHO-OMONIMOTEYHAs cCCcTeMa «Y HUBEPCUTETCKasi Onbmmoreka online»
http://biblioclub.ru .

4. DnexTpoHHO-O0MOIMOTeYHas cuctema «M3aatenscTBo «Jlanb»

http://e.lanbook.com .

5. Uadopmarnmonnas cucrema "EquHoe okHO J0cTyna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas nnpopmanuontnas cucrema POCCUS (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HantmonanpHas snekTpoHHast oubiamoreka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOANWYECKHUE YKA3AHUSA [AJIs1 OBYYAIOILIUXCA MO OCBOEHMIO
JUCHHUIIJINHBI

OOyuatomuiicss JOKEH pa3paboTaTh COOCTBEHHBIH PEXUM PAaBHOMEPHOTO OCBOCHHUS IHCIIHU-
rnHbL. [ToaroroBka odyuaromierocst K MpecTosIIeN JEKIMK BKIIOYAeT B ce0s psiji BAXKHBIX MM03HA-
BaTENbHO-TIPAKTUIECKHUX JTAIOB!

— 4YTEHHWe 3amucel, CAENaHHBIX B MPOLECCE CIYIIAaHWs M KOHCIEKTUPOBAHMS MpEAbIIyLIeH
JIEKIIMH, BBIHECEHHE Ha TOJI BCErO, 4TO TpeOyeTcs MpH AajbHeWIeid paboTe ¢ KOHCHEKTOM W
y4eOHUKOM;

- TexHWYeckoe opopmileHHE 3amucell (ToauepKUBaHuE, BBIICICHHUE TJIABHOTO, BBIBOJOB, J0-
Ka3aTeIbCTB);

—  BBINOJIHEHHUE MTPAKTUYECKUX 33/TaHUH MTPETIo1aBaTels;

— 3HaKOMCTBO C MaTepUaoM MPeACTOsIIEH JIEKIUHU M0 y4eOHUKY U JOTIOJIHUTENBbHON JIUTepa-
Type.

AxTuBHas paboTa Ha JEKIIMH, €€ KOHCIEKTHUPOBAaHUE, MPOJAyMaHHas, LieJeHanpaBieHHas, CU-
CTeMaTHYecKas, a TJaBHOE - JOOPOCOBECTHAs M TIYOOKO OCO3HAHHAs MOcienyromas padora Han
KOHCIIEKTOM - BaKHOE€ YCJIOBHE YCHEIIHOTO 00yUEHHs CTYICHTOB.

9.1. MeToanueckne yKa3zanus J1Jisl 00y4alOUIMXCS 10 BHIMOJTHEHUI0 MPAKTHYECKHUX 3aHATHI

[IpakTrueckue 3aHATHS TO MaTeMaTHKE MO3BOJISIET CTYAEHTY Oosiee TiyOOKO pa3oOpaThCs B
TEOPETUUYECKOM MaTepuale 1 ONpeleiauTh chephl ero MpaKTUIeckoro npuMeHenus. OCHOBHAs 1ENb
MPAKTUYCCKOI'0 3aHATUSA — Pa3BUTUEC CaAMOCTOATCIIBHOCTU 06yqa}omerocsl. HOJIFOTOBKa K IIpaKTHu-
YECKUM 3aHSATHSM COCTOUT B JOOPOCOBECTHOM aHANM3€ TEOPETHYECKOro MaTepuana, COCTaBICHUU
KpaTKuX CIIPAaBOYHHUKOB, CJIOBAPUKOB, CXEM, AJITOPHUTMOB. KpOMe TOT'0, BCC JOMAIIHUEC 3aJaHUsA K
MPAKTUYECKOMY 3aHSTHIO JTIOJDKHBI OBITH BBIIOJHEHBI, IMOO MOATOTOBIEHBI BOIIPOCHI IIPETIO1aBaTe-
JIF0, PACKPBIBAIOIINE TPYAHOCTH B OCBOSHHH y4eOHOTO MaTepHaa.

IIpakTuyeckoe 3ansatue Nel JleiictBust Hax Matpuiiamu. Berancnenue onpeaenureneid. Pemenne
CUCTEM JIMHEWHBIX ypaBHeHUH meronoM Kpamepa, metonom I'aycca. JlelicTBUsA Haa BEKTOPaMHU.
CkansipHO€, BEKTOPHOE, CMEIIAHHOE IIPOU3BEIEHUE BEKTOPOB.
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Llenb: 1) Hay4UTHCS BBINOJHATH ACHCTBHS HaJ MaTPHLAMHU, BBIYHCISATH ONPENCSITUTENH, PelaTh
CUCTEMBI JIMHEWHBIX YypaBHeHHH MeronoM Kpamepa, metonom [aycca. 2) Hayuutbes BBIIOJIHATH
JEUCTBUS HAJl BEKTOPAMHU, HAXOAUTh CKAJIIPHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEIEHIE BEKTOPOB.
3ajanvie 1 BoImogHUTh IEUCTBUS HAJ MaTpULIAMHU

2 3 1 -20 5 1 -2 -5 3 1
D A+SE A=| . i95A-3B+2C ao_|3 5 1lg_|_3 2 7 |ic=|2 0 5
-1 2 4 4 0 -1 6 4 2
3ag!aHI/Ie 2 Berauciauts OIIPECACIIUTEIN BTOPOIro mopsAaaKa
cosa Sina tgp

1) ;4)

1 2 X X —
-3 —4‘; —sina  cosa -1 tgp] "X +x+1 le‘
3ananue 3 BoruucanTh OnpeneauTenu TPEeThero nopsaKa
3 2 -1 2 1 3 11 1 0 x O
HI-2 2 3:;25 3 2:331 2 3;49x 1 x;

4 2 -3 1 4 3 1 3 6 0 x O

3ananue 4 Pemuth cucreMy JTMHEHHBIX ypaBHeHU MeTogoM Kpamepa u metoniom I"aycca

— 2%, —3X, + X; =—7 2y+z7+3x=1 X+2y+2=8
1) § X, +2X, —3X; =14 ; 2) {6X+4z+5y=-2; 3)<3x-2y-3z=-5
— X, — X, +5X;, =-18 72+8y+9x=3 3x—-4y+5z=10

3ajnanue 5 Pemutsb cieayrouiye 3a1a4um, UCIOIb3ys IIpaBuiia AEUCTBUI HaJl BEKTOpaMu, pOpMYJIbl
CKaJIIpHOI'0, BEKTOPHOI'0, CMCIIAHHOI'O IIPOHU3BCACHUA BCKTOPOB.
1. Jlanbl BepuIMHBI TPEYTOIBHIKA A(-12,4), B(-4,2,0), C(3,—2,1). ONpe/ieuTh ero BHYTPEHHHIA yroi npy BepumHe B.

2. JlaHbl BEKTOPH § = 3] — j — IZ, b=7+ I — SIZ, =3 — 4T +12K. Boraucauts npe (@ + 5) )

3. YupocTuth BhipakeHHe (Zr - ]) . ] + (I - ZIZ) K+ (f — ZIZ)Z.

4. PacKphbITh CKOOKH M YIIPOCTHTB BHIPOKCHHS: @) 27 (7 x K) + 3] (I xK) + 4K (i x J):
0)(@a+b+¢)xc+(@+b+c)xb+(b—c)xa;

5.Cuna f_ {2,-4,53 IPMIIOKEHA K TOUKE M (4,—2,3) Omnpenenants MOMEHT 3TOM CHIIbI OTHOCHTEIIBHO TOUKH A(3,2,—1).

6. Mansr rouxn A(1,2,0), B(3,0,—3)C(1,3,—1). Bsruncrurs momans rpeyromsuuka ABC .

7. Onpesens, xaxoii spusercs tpoiika & 5,c: 0@ =K,b0 =1,6=]; 0 d=1,b =k,c = J;
»ad=3 +2],0={-104},c=-3 +j+K;na=i +],b=],c=k;
na=i+],b=T1-7,6=7;0a={2-13}b =5 +3],c ={-111.

8. YcraHoBuTh, KoMIuTaHapHe! 11 BekTopsl d@,0,C, ecmn: @ ={2,3,—1},b ={1,-1,3},C ={3,-1,-2};

9. Jlokasatb, 4TO TOUKU A(]_,Z,—]_), B(O,]_,S), C(—l, 2,1), D(2,]_,3)_ JIeKAT B OTHOMU TTOCKOCTH.
10. BhruncuTh 06beM TeTpasIpa, BEPIIMHbI KOTOPOTO HAXOMATCs B Toukax A(2,—11), B(5,5,4), C(3,2,—1), D(4,13).

[TopsA0K BBIMOJAHEHHUS: 1) MpOYMUTATh JEKIHUIO U PACCMOTPETh MPUBEIEHHBIE B JIEKIIMU O0pa3Iibl
pelLeHHs 3aJaHHii; 2) BBIMOJIHATH 3a/IaHHs TPAKTUYECKOTO 3aHATHS aHAJIOTUYHO.
@Popma OTYETHOCTH: BBIIIOJIHUTH 33JJaHUE B TETPAJIM U MOKa3aTh MPEN01aBaTeNo.
3a/laHus JAJI CaMOCTOSITENIbHON paboThI:
3ajnanue 1 BoImoaHUTh 1eHCTBUS HaJ MaTpUIIAMU

1 2)(0 -1 -2 3 13)(1 -2 -3 2 4
1)[3 4)[1 2}2) 5 4 0|{o -3 1 ?3)(3 > ] ~3 0

2 -1 -5)(4 -4 5 272 95 1

3amanvie 2 PemuTe ypaBHEHUS, UCIIOJIb3Ys ITPABHJIA BEIYMCIICHUS ONPEAECIIUTENEH

3—-Xx x+2 sin2x —sin3x 0:3) x 1 2 5 1
x+1 x-1| cos2x cos3x| s 1 - :‘_1 3‘
x—5 1 1

3ananue 3 Pemuth cucremMy JIMHEHHBIX ypaBHeHU MeTooM Kpamepa u meronom ["aycca
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. 3X+2y=5 ) X, +X, +X; =3 4 X, =% =-1
6x+4y =10 2X, + 2%, + 2%, =6’

3ananue 4 Pemuth cieayrouie 3a1a4m, UCIOIb3Ys MIpaBuiia ACMCTBUI HaJl BEKTOpaMu, POPMYJIbI
CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO MPOU3BEICHHS BEKTOPOB.

1. Haittn 3navenue { npu kotopom Bektopel @ ={2,—1,5}, b= {t,4,2},C ={1,0,—1} oGpasyror neByro Tpoiixy, a
00BeM napasiiesnenuesa, NOCTPOCHHOTO Ha HAUX, paBeH 33ky6.e0.

2. TTocTpouTs MUPaMKIY ¢ BEPLUIMHAMHE A(5,2,0), B(2,5,0), C(]_,2,4), O(0,0,0) U BBIYHCIIUTD €€ 00bEM, IUIOILAb
rpanu ABC M BBICOTY, OIYIIEHHYIO Ha DTy I'PaHb.

PexoMmeHmanyy mo BRIMOJIHESHUIO 3aJaHUM U MOATOTOBKE K IPAKTHUSCKOMY 3aHSITHIO:

PaccMoTpeTs mpuMephl BBIMOJHEHUS aHAJOTHYHBIX 3aJlaHUi, MPUBEIACHHBIC B JICKLHSIX, B OC-

HOBHOM U JIOIIOJIHUTEIILHOM tuTeparype. [10AroToBUTE BOIIPOCHI IIPETIO1ABATEIIO.

OcHoOBHas uTeparypa
[Tucemennsiid, [[. T. KoHcrekr yeknuii o BeIciel MatemaTtuke : nonueiid kype / 1. T. Tlucemen-
HbI# . - 10-e u3n., ucnop. - M.: AVPUC-TIPECC, 2011. - 608 c.
JlononHuTenpHas IMuTeparypa

Hanxo, I1. E. Beiciias Mmarematuka B ynpaXHeHHUsX M 3a1adax. B 2 4. U.1 :yuebHOoe mocobue amns
By30B / II. E. [lanko, A. I'. [Tonos, T.5. KoxxeBaukoBa. - 6-¢ n3a. - M.: "Onukc 21 Bek",: Breiciias
mikoia, 2003 - 304 c.
KoOHTpOoILHBIC BOIPOCHI JIUISL CAMOIIPOBEPKH
1. Kakue aeiicTBUS HaJl MaTPUIIAMH MOYKHO BBITIOJIHSITH ?
2. Kakue popMyIbl UCTIONB3YIOTCS MPU BBIYUCIICHUH CKAJISPHOTO, BEKTOPHOTO, CMEIIAHHOTO TIPO-
W3BECHUS BEKTOPOB?

IIpakTHueckoe 3ansaTue Ne2 [Ipenen ¢ynkiuu. Acumnrotsl rpaduka pynkiuu. [IpaBuna nud-
(depeHIpoBaHus U TabIUIA MPOU3BOAHBIX. VccrmenoBanne pyHKINU W MOCTPOCHHE ee Tpaduka.
Kpussie 2-ro nopsaka. YactHsle Mpou3BoaHbIe 1-T0 U 2-ro nopsiika, Haubonplee 1 HauMeHblIee
3HaueHUe (PYHKIMH JBYX NEPEMEHHBIX B 00JIaCTH.

Ilenb: 1) HAyYUTHCS BBIYMCIATE Mpesesl QYHKIMHA, HAXOJAUTh ACUMITOTHI. 2) HAYYUThCS HAXOJAUTh P O-
W3BOJHYIO (PYHKIIMU U MPUMEHSTH npasiia quddepeHnnpoBanns. 3) OCBOUTH ajlr OPUTM HCCIIEIOBAHUS
(GYHKIMU ¥ HAyYUTHCS CTPOUTH MakeT Tpaduka QYHKIHUU B COOTBETCTBUHU C MPOBEJACHHBIM HCCIE0Ba-
HUEM. 4) HAy4YUThCS CTPOUTH KPUBBIE 2-TO MOpsaka. 5) HayuuTbcss HaXOAWTH YacTHBIE MPOHM3BOJHBIE U
HauOoJIbIIIEE U HAUMEHBIIIEE 3HAYEHUE (bYHKI_II/II/I ABYX IICPEMCHHBIX B o0JiacTu.

3amanue 1 BeraucnuTs npenesnsl

L lim 2n+1 2. lim 3n+1 3. [im X% —3x 4. lim 4x? 5. [im 1+2x+x°
e N+1 o 2N —1 nw X2 —8 o X2 —1 o 10x% +x2 —80

6. [im 10x* —x—6 7. lim x®+1 8. [im x® —2x+6 9. [im 20x? —5x+4
e 3X—X° e BX* +8x%+2 o —3X3+x%2-21 v 20x-1

3amanue 2 Jlns yka3aHHBIX (YHKIMH HAWTH aCHMIITOTHI, HAWTH TPOU3BOHBIC, UCCIICIOBATh, ITO-
CTPOUTH UX TpaduKu

X x3+1 x2 +1 2x +1
Dy=—3 2y=—7%- 3y= 4) y=v1-x* 5) y="+
1+ 3X X 2X+3 e

3ajanue 3 [TOCTPOUTH KPUBBIE BTOPOTO MOPSIIKA
LX2+y?—=2x-2y—-2=0 2 x*—-4y*-8x-16y-16=0 3.2x* -4x-y+11=0

4. X =2++/6—3y% +6y 5.y =—2++5+(x+4) 6. y=1-2Jx+1

3ananue 4 HaiiTi yacTHbIE IPOU3BOIHBIE

1. u=2yJx +3y?/z? 4, U =220 7.1 = p’sin*p

N X -z

1. Z = arctg y2 5U=——— g.u=e’+e’
1+Xx y
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Lu=X-y)(X-2)(y-2) 6. 7=V 9. u =exﬂsin%
3aganue 5 Haiitu HamOonbliee 1 HAaMMEHbIIEE 3HaUeHHE (DYHKIIMU ABYX IIEPEMEHHBIX B 001acTH
1) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(X-1)>+(y+2)?
2) JI: 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=7x+4y 6) 14-z=(x-2)>+(y-1)?
3) JI: 2x+3y-6<0, 6x+4y+12>0, Xx-9-3y<0 a) z=7x-3y 6) z+5=(x+1)>+(y-2)?
[TopssioK BBIMONTHEHHS: 1) MPOYUTATH JIEKIHUIO U PACCMOTPETH MPHUBEICHHBIC B JIEKIIMA 00pa3Iibl
peIICHUA 3aHaHHﬁ; 2) BBIIIOJHATD 3aJaHU ITPAKTHYCCKOI'O 3aHATUA aHaJIOTHYHO.
(DODMa OTYCTHOCTU: BBIMIOJIHUTDL 3aJaHUC B TCTPAAW U IMMOKA3ATh MMPCIIOAaBaTCIIIO.
3aZ[aHI/I5[ JUIS CaMOCTOSITEIILHOU Da6OTBIZ

3aganue 1 BeruncnuTs npeneinsl

i x3+1 i X2 —6Xx+5 i 3x% —6x l x? —9x +14 i X2 —5X+6
IM e s M7 s M7 Mg M e—x_2

lim x® - 27 lim 2arcsin x lim 3sin x

x>3 AT —X—+/X+1 x—0 3t92X x—0 arCtgzx
3ananue 2 J{ns yka3zaHHBIX (DYHKIMI HaWTH aCHMIITOTHI, HAWTH TPOU3BOAHBIE, HCCIIEIOBATH, I10-
CTPOUTH UX TpapuKu

2 4

X
3) v = 4Hy=—H0
1+ x? ) 4—x? ) x® —27
3ananue 3 [TocTpouTh KpUBBIE BTOPOTO TOPSIIKA
1L X*+y>—6x+6y+2=0 2 x=-4-,5-5y°>—-20y 3.2x% —y? —12x+6y+7=0

4.y =1-24/x* —4x+6 5.x:—2+1/yT+5 6. Y2 +2y—6x+25=0

Hy=x>-3x 2 y=

3ananue 4 Haiitu yacTHbIE TPOU3BOIHBIE g—z u % pyuxyuu 3x* +2y-5xz2° +2yz+32=7
X

0u qu_o B y
5 +—2— , eCaU u =arctg —.

3ananue 5 [loka3zaTsk, 4TO
ox oy x

PexoMeHnaanumuy 1o BbIMOIHEHHUIO 33/IaHUN Y TOATOTOBKE K TPAKTHYECKOMY 3aHATHIO:

PaccmoTpeTs mpuMephl BBINOJHEHUS aHAJOTUYHBIX 3aJaHUM, PUBEIAECHHBIEC B JIEKLIHAX, B OC-

HOBHOM M JIOIIOJIHUTENIBHOM uTeparype. [1oAroTOBUTE BOIIPOCH! IPETIO1aBATEIIO.

OcHoOBHas nuTeparypa
[Mucemennsiid, J[. T. Koncnekt nekiuit nmo Beicuield matematuke : noiublil kypc / 1. T. [lucemen-
HbIi . - 10-e u3z., ucnp. - M.: AVPUC-TIPECC, 2011. - 608 c.
JlononHuTenpHAS IUTEPATYypa

Hanko, I1. E. Bricmas maremaTtuka B ynpaxHeHUsAX U 3a7a4ax. B 2 u. Y.1 :yyeOHOe mocobue s
By30B / I1. E. [lanko, A. I'. [Tonos, T.4. KoxxeBHuKOBa. - 6-¢ n31. - M.: "Onukc 21 Bek",: Beiciias
mkona, 2003 - 304 c.
KoHTpOJIbHBIE BOMPOCHI ISl CAMOITPOBEPKHU
KaxoB mopsimok neficTBuil npu BeramciaeHnn npeaena? Kakne maremaTwuecKknue HEONPeAeeHHOCTH CyIe-
ctBytoT? ChopMynupyiTe IpaBmiIa ISl PaCKPBITHAS HEONPEACTICHHOCTEH. 3aUIITe TaOIUILy PON3BOTHBIX
u npasuia audpepennupoBanns. KakoB anroputm uccnenoBanus GyHKuuu? B yem oTiIMuMe HaXOXKICHUS
YaCTHBIX TPOW3BOJIHBIX (DYHKIIUM HECKOJILKUX repeMeHHbIX? KakoB Mopsmok JAeHCTBHI MPHU HAXOXKJICHUU
HanOOJBIIETO U HAUMEHBIIETO 3HA4YEHUsI (DYHKIIMU JIBYX IMEPEeMEHHbBIX B 33/IaHHON obnacTu.?

IIpakTnuyeckoe 3ansitue Ne3 Heomnpesenenuslit nHTErpan. Merosa 3aMeHbl epeMeHHoi. M HTe-
rpupoBaHue Mo 4vacTsM. MHTerpupoBaHue CHEIUANIbHBIX KiaccoB (yHKuuid. OnpenercHHbINR
MHTErpal. ['eoMeTpuyecKre NpUIIOKEHUs ONPEIEIEHHOIO HHTETpaa.

HG.H_B: 1) Hay‘lI/ITLCH HaxoJUuThb HeOHpeI[GHeHHLIfI HUHTCTpaJl, IPUMCHATH MCTOJ 3aMCHBIL HepeMeHHOﬁ u MC-
TOJl MHTETPUPOBaHUS MO dYacTsAM. 2) OCBOUTh HMHTETPUPOBAHHE CIELUAIBHBIX KiaccoB (QyHKOHHA. 3)
Hay4nuthbcst BEIUHUCTATL OTPEICICHABINH HHTErpal. 5) HayduThcs IpUMEHITh T€OMETPHUSCKIE TTPUITOKEHHUS
OIPEIENICHHOT0 HHTETrpaa.

3aganue 1 HailTu HeonpeaeieHHbIE HHTETPaIbI
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L [x%dx 2. [xdx 3. [dx 4. [d(sinx) 5. [d(arctgx’) 6. j\/x_f’dx 7. j% 8. dex
X X

10 I3XdX 11, _[(x2 +2x+§jdx 12 IXX;S,ZdX 13 I(lZ&—Si/;)jx 14 J.—(\/;X_l)zdx

3ananue 2 Haiitu HeonpeeeHHbIE HHTETPaJIbl, HCIIOJIB3YsI METO]] 3aMEHbI IEPEeMEHHON
.f xdx J~ xdx J~ x3dx .[ (5x + 3)dx J- xdx 5 J- x>dx

J1-x2 X" +25 J3-x2 2x" -5 J3—49x%
3 X
_[ 3xdx2 jx3§/5>(‘7—7dx IxcosSdex IxedAX I dx I\/ e*dx J-(2x—8)dx
g 1+e* +e

7—4x x* +6x+13 N/
J- cos xdx J- In xdx J- (3x 6)dx J- (x+ 3)dx .[
sin” x—6sinx+12 * x\/1—4Inx—1In’ x 2_4x+5 " Ax*+2x+2 7 Aax—x2

3aZ!aHI/Ie 3 Haiitu HEOMPECACICHHBIC MHTCIPAJIbl, UCITIOJIB3Yys MCTOA HHTCIPUPOBAHUS 110 YaACTIAM

2x X oi I 2 47 xdx 4-x 2 |
jxe dx jxarctgxdx je sin xadx In(X +1)dx -‘.cos . jarcsmxdx _[e oS 2xdx J.\/; n xdx

arcsin x

_[x cos xdx '[ dx Iarctg\/ZX ldx J.cos(lnx)dx

3ananue 4 I/IHTerpI/IpOBaTL CHeHaTbHbIC KJIACChl PYHKIUH

x3 X+2 3x%+2x+1 dx

— dx I T2 I s dx .|.3

X—2 X® —2X (x+D(x"+1) X + /X
cos® xdx I dx

sin® x

I x+1 IXJFWJFde
\/3x+1 x(1-3/x)

_[cos“xdx jsinzxcos3xdx I

x

. X

SIN —COS™ —
2 2

3aganuie 5 Berauciauth onpeeeHHbI HHTerpal

1 1 X e 4 X "/ 7% 1
1. Ixexdx 2. '[ dx j dx 4. jsin Jxdx 5. _[ ————0dx

0 Y3y X’ 1 X 0 S —x-1
3ananue 6 Iloctpoiite ¢purypy, orpaHUUYEHHYIO 33JaHHBIMU JIMHUSIMUA U BBIYMCIIUTE TUIONIA/Ib 3TON
¢burypsl, 00beM puUryp, NoJIy4eHHBIX BpallEeHUEM BOKPYT KOOPAMHATHBIX OCEH.

1L y=(x-1% x=0;x=2; y=0. 4. 4x-D=y*; y=—1; (y=-1) x=2; x=5.
2.y=-X+7x-6; x=2;x=4; y=0. 5. y=—X*; y+Xx+2=0.
3.y=ef y=e"; x=1.

[Topsa0K BBIMOJAHEHHUS: 1) MpoYMTaTh JEKLHUI0 U PACCMOTPETh MPUBEIEHHBIE B JIEKIIMU 00pa3Iibl
pelLeHHs 3aJaHuii; 2) BBITOIHATH 3alaHHsI TPAKTUYECKOTO 3aHATHS aHAIIOTUYHO.

®DopMa OTYESTHOCTH: BBHIIIOJHUTH 3aJlaHUE B TCTpaAu U MOKa3aTh NPCrogaBaTCIIto.

3a/laHus AJI cCaMOCTOSITeNIbHON paboThl: HaiiTu HeolpeneeHHbIE U ONpeIeIeHHbIE HHTETPAJIbI

4 3
'[x(x2+1)12dx j(x+3)1{/(x2+6x—25)3 J- 3x"dx j5+In X Iarcsmx+x

N6+ 7xH V1-x
f arcsin X g ,[ dx I dx J- cos 2xdx i dx j T dx
1-x° 2+3x—2x* " x*+6x+13 Y 4+cos?2x 3 x* -3 -3 9x*-3
1
[=
%X =3
PeKOMeHI[aHI/H/I 110 BBIITIOJIHCHHUIO 3a[[aHHﬁ W IMOATOTOBKEC K INPAKTHYCCKOMY 3aHATHUIO.

PaccmoTpeTs mMpUMeEpBI BBINIOJHEHUS aHAJIOTMYHBIX 3aJaHUM, NIPUBEACHHBIC B JIEKIMX, B OC-
HOBHOH U JIOIIOJIHUTEIILHOM IuTeparype. [1oAroTOBUTE BOIIPOCH! IIPETIOABATEIIO.
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OcHOBHas uTeparypa
[MTucemennsiid, [[. T. Koncnekt neknwuii o Beiciiedt MatemaTtuke : monuseiid kype / 1. T. Tlucemen-
Hblif . - 10-e n31., uenp. - M.: AUPHUC-TIPECC, 2011. - 608 c.

JlononHuTenpHas Mreparypa

Hanxko, I1. E. Beicias maTemaTuka B yIpaKHEHHSIX U 3a1adax. B 2 4. Y.2 :yueOHOE mocobue st
By30B / II. E. [lanko, A. I'. [Tonos, T.5. KoxxeBHukoBa. - 6-¢ u3a. - M.: "Onukc 21 Bex",: Breiciias
mikoia, 2003 - 304 c.
KOHTpOJIbHBIE BONPOCHI ISl CAMOIIPOBEPKHU
Hanumure Tabauily u cBoiicTBa MHTErpanoB. Kak BBINONHSACTCS METOJ 3aMEHbI TIEPEMEHHON B MHTErpase?
Hanuimre GopMyJy HHTETPUPOBAHUS 10 YacTsaM. Kakue 0COOCHHOCTH METOJa MHTETPUPOBAHHUS 110 YacTsIM
MOKHO Ha3BaTh? Kakue creruanbHble KiIacchl (QyHKIUHA BRIACISIOT IPH HHTETpUpoBaHuK? UeM OTIn4aroTcs
HEOTIpe/IeTICHHbII U ompeneneHHblil nuTerpan? UTto HaspiBaeTcs KpUBOJIMHEWHOW Tpamenueil? Kak nHaitu
TUTONIA/Ib KPHUBOJIMHEHHOW TPaIeIny.

IpakTuyeckoe 3ansatue Ned Jluddepennumanpasie ypaBHeHHS 1-To mopsiaka. JIMHEHHbIE OTHO-
ponubie auddepeHnnanbHbIe ypaBHEHHS 2-TO MOPSAIKA C MOCTOSHHBIMU Ko3dduumenramu. JIu-
HelfHbIe HeoTHOPOAHbIe MU (]-ThHBIE ypaBHEHUS 2-TO MOPSAIKA C IOCTOSTHHBIMU KO3(DPHUIIMEHTaMHU.
Hens: Hayuutbes ompenenste Tun auddepeHnnanbHOTO ypaBHEHHs, BBIOMpPATh CIOCOO €ro
pelieHus, penaTh, 3auchiBasi OTBET B Tpedyemoii hopme.

3amanue 1 Omnpenenuts TUNBI TuddepeHIanbHbIX YpaBHeHUN 1-ro mopsiika U pemuTts ux. s
Ka)KJ0r0 3anucath o0lIee peleHue.

1. X2y +y=0, 6. 2y'x =y, y@-I1 1.y —y=¢*

2. 1+ y?)dx = (L+ x?)dy, 7.y =2ylnx, 2. xy' +y=Inx+1

3. (xy* +X)dx+(y—x*y)dy =0, 8 (L+y*)dx—xydy =0, 13y + ;nyzl

4. eY(1+x%)dy —2x(1+e”)dx =0, 9. 2,/ydx =dy 14. y' cos x — ysin x = sin 2x
5. X+xy+Y (y+xy)=0, 10. y'tgx—y =1 15. y,+2_Xy:e‘XXZ

3aganne 2 OnpenenuTs THIB AuddepeHInanbHbIX ypaBHEHHH 2-TO TOPSIKa U pemuTh ux. s
Ka)XJI0T0 3anucaTh ooliee pelieHue.

1. y"-5y' +4y=0, 7. y" -4y =8x° 13. y" -8y =0

2. y" +8y’ +25y =0, 8. y" +3y’ =9x 14. yV +4y=0

3.y -4y’ +4y=0, 9.y +4y" +5y=5x*-32x+5 15 4y" -3y’ —y=0

4. y" +2y' +5y=0, 10. y" +y' -2y = 6x? 16. y" -5y’ + 6y =13sin3x
5. y" —5y" +8y' —4y =0, 11. y' +2y' +y=¢" 17. y" + 4y =3sin 2x

6. y" —16y=0, 12. y" =2y = xe™* 18. y" +y = xcos x

[Topssiok BBIMONHEHUS: 1) MPOYUTATH JIEKIHIO U PACCMOTPETH NMPHUBEIECHHBIE B JIEKIIMU 00pa3Iibl
peleHus 3aJaHuil; 2) BBIMOJHATD 3a/JaHUS IPAKTUYECKOTO 3aHATHS aHAJIOTUYHO.

@Popma OTYETHOCTH: BBIIIOJIHUTE 33JJaHUE B TETPAIU U MOKA3aTh NIPENOIABATENIO.

3a/laHus JAJI8 CaMOCTOSITeNIbHON paboThl: OnpeaenuTs TUIIbI Au(PepeHInanbHbIX YpaBHEHUN U
pemuTh ux. s Kax0ro 3anucarhb olliee perieHne

2 2 2
1. 3X dx + 3y dy:O 2. X dX+l+y dy:o 3.—dx —ﬂzo . dX2+ Sy =0
x®+5 y>+5 Vx?+1 y xInx gy Lexty i+l
5. In—ydy: dx y" -2y +3y=ecosx 7. y" -3y’ —10y =sin x+3cos x
y CoS X

8. y" -3y +2y=e¥(x*+x) 9. y" -2y’ +2y=e*(2cos x —4xsinx)
10y +y=x+2e"y" -6y’ +8y=¢* +e*

PekoMeHTamm 1o BEIIOJHSHHUIO 3aJJaHUM M IMMOATOTOBKE K NPAKTHYSCKOMY 3aHITHIO!
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PaccmoTpeTs mMpUMeEpBI BBINIOJHEHUS aHAJIOTMYHBIX 3aJaHUW, NPUBEACHHBIC B JICKIMIX, B OC-
HOBHOH U JIOIIOJIHUTEIILHOM IuTeparype. [1oAroTOBUTE BOIIPOCH! IIPETIOABATEIIO.

OcHoBHast TuTeparypa
[Tucemennsrid, J[. T. KoncnekT nekiuit mo Beiciield matematuke : mojubiid kypc / 1. T. [lucemen-
HbIH . - 10-e u3x., ucrp. - M.: AUPUC-IIPECC, 2011. - 608 c.

JlononHuTenpHas 1Mreparypa
Hanko, I1. E. Beicias maTemaTuka B yIpaKHEHHSIX U 3a1adax. B 2 4. Y.2 :yueOHOE mocobue s
By30B / II. E. [lanko, A. I'. [Tonos, T.5. KoxxeBaukoBa. - 6-¢ uza. - M.: "Onukc 21 Bex",: Breicmias
mikoia, 2003 - 304 c.

KoHTpobHBIE BOIPOCHI /715l CaMONIPOBEPKHU

1. Ilepeuncnure Tunbl AuddepeHInaTbHBIX YPaBHEHUH MEPBOTO MOpsAAKa. 2. 3anuiiuTe OOmui
BUJ Kaxaoro tuna auddepeHunanbHbIX ypaBHEeHUH nepBoro nopsaka. 3. Kakoi croco6 pemienus
COOTBETCTBYET KaXKIOMY THUIY Au(depeHInaIbHbIX ypaBHEHUI MepBoro mopsaka. 4. 3anummre
dopmynbl st pemeHus auddepeHnnanbHBIX YpaBHEHUH BTOpOro mopsiaka. 5. UTo HasbiBaeTCs
muddepeHManbHBIM ypaBHeHUEM? 6. UTo Has3biBaeTcs oOmMM pemieHueM audQepeHnnanbHbIX
ypaBHEHU?

9.2. MeTonnueckne yKa3aHus M0 BHINOJHEHUI0 KOHTPOJILHOH padoThl

KonTtposbHble paboThl MPeICTaBIAIOT COO0H cr10co0 MPOBEPKH 3HAHUIN 00Y4aroLIerocs, ero
YMGHI/If/'I " 1npeanojgaraloT MMCbMCHHBIC OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHI, MO0 CaMOCTOSATEIh-
HOE BBINOJIHEHUE NPAKTUYECKUX 3a7aHui. [1oAroToBka K KOHTPOJIBHBIM PabOTaM COCTOUT B OTBET-
CTBC€HHOM BBIIIOJJHEHHUH BCEX JOMAIITHUX 3a1[aH1/1171 10 JUCHUIIJIMHE 1 CaMOCTOSITEIbHOM Hpopa60TKe
OCHOBHOM U JIONIOJHUTEIbHOMN JIUTEPaTyphl, @ TAK e PEKOMEHAYEMbIX HCTOYHHKOB.

Haubonee mpoxyKTHBHOM SBISIETCSI CAMOCTOSTENIbHAS paboTa B OMOIMOTEKE, TAE TOCTYITHBI
OCHOBHBIC U JONOJHUTEbHbIE [I€YaTHBIC U 3IEKTPOHHBIE HICTOUHUKHU.

HpI/I BBIITOJTHCHHUU IMPUBCACHHBIX BBIIIC pCKOMCHILaHI/Iﬁ IMOATOTOBKA K 3a4Y€Ty U 3K3aMCHY
CBEIETCA K IOBTOPEHUIO M3YYEHHOTO M COBEPLICHCTBOBAHHMIO HABBIKOB IPUMEHEHHS TEOpETHYE-
CKHMX MOJ0KEHUN 1 PA3JIMYHBIX METOJ0B PCHICHUA K CTAHAAPTHBIM U HCCTAHAAPTHBIM 3aJlaHHUAM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JUCHUIIJIMHE

Microsoft Imagine Premium,

OC Windows 7 Professional,

Microsoft Office 2007 Russian Academic OPEN No Level,
Kaspersky Security.

11. OMACAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITO JUCIUIIJIMHE

Buo

Haumenoganue Iepeuens ocnognozo
3anAmuA Ne 113
ayoumopuu 0bopyoosanus
1 2 3 4
JIk JlexMoHHas1 ayquTOpus - -
I13 JlexumoHHas ayuTopus - 1-4
Kp YuranpHslii 3a7 Nel 10-TIK i5-2500/H67/4Gb (monu- -

top TFT19 Samsung);
npunatep HP Laser Jet P2055D

CP YuranbHbli 3a1 Nel 10-TIK i5-2500/H67/4Gb (moHu- -
top TFT19 Samsung);
npunatep HP Laser Jet P2055D
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Ipuioxxkenue

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (IACHOPT)

1

Ne DJiIeMeHT
komne- | komme- | Pazgen Tema ®OC
TEHUUU | TEHIHHU
OIIK-3 CIoco0- < 1.1 Martpuibl, OCHOBHBIE IOHATHUS, BUABI NunuBunyansHoe 3a1aHue,
HOCTBIO L§* MaTpull, JeHUCTBYSI HaJl MaTpPULIAMHU. BOIPOC K 3a4€Ty
UCIIOJb- % 1.2 Onpenenurenu 2-ro u 3-ro nopsiakos, ux | VUHIMBHIyalbHOE 3a1aHHE,
30BaTh = CBOWCTBA U BBIYUCIICHMUSL. BOIIPOC K 334CTy
OCHOBHBIC £ 1.3 Cucrembl TuHEHHBIX aNre6pandecKux WupusunyaneHoe 3a1anue,
3aKOHBI §' YPaBHEHUH, OCHOBHBIE MIOHATUS, (POPMYIIBI BOTIPOC K 3a4€Ty
ecre- 5 Kpawmepa, meron I'aycca.
CTBEHHO- ; 1.4 Bexropsl, ocHOBHBIE moHATH:. CHCTeMa WuuBuayansHOE 3a1aHuE,
Hay4HbIX = KOOpAUHAT Ha Hp\S'IMOI\/'I, Ha IJIOCKOCTH, B IIPO- BOIIPOC K 3a9€Ty
JHUCIU- k= CTpaHCTBE. VJ'II/IHeI/IHLIe oTIepanyy HaJ BEKTOpa-
UIMH U S MU, UX CBOWCTBA.
coBpe- é 1.5 Ckansproe, BexTOpHOE M CMEIIaHHOE WupuBunyaneHoe 3a1aHue,
MEHHBIE o IIPOU3BE/ICHUE BEKTOPOB, UX CBOICTBA U BbI- BOIPOC K 3a9CTY
uidop- YHCIICHHE.
MAITHOH- 2.1 ®OyHKIMSA, OCHOBHBIC IOHATHSI, CIIOCOOBI NnauBuayanbpHOE 3a7aHKe,
3ajJiaHusl, Ipenes GyHKIUU, MaTeMaTHuecKue BOIIPOC K 3a4eTy
HO- HEONPEICIICHHOCTH U UX PACKPBITHE.
KOMMy- 2.2 beckoHeyHO Manble GYHKIUHU, UX CPaB- WunuBuyansHoe 3a0aHue,
HAKAIm- HeHue, 1-il u 2-1 3aMedaTesbHbIe IPEIEIbL, BOTIPOC K 3a4€eTy
OHHBIC TaOJINIA SKBUBAIICHTHOCTEH 1 €€ TIPUMEHEHHE.
TCXHOJIO- 2.3 OmHOCTOpOHHWE MpPEIeIBl, HEMPEPHIB- WupuBunyansHOE 3a1aHue,
TUH B HOCTH (DYHKIIH. ACUMIITOTHI rpaduka QyHK- BOIIPOC K 3a4eTy
mpocec- L{H.
CUOHATb- 2.4 3agaum, NIpUBOAIINE K OHATHIO Tpon3- | MHauBHayanbHOE 3a1aHME,
HOW nesi- BoJHOI. [IponsBoaHas GpyHKIMM, onpesesne- BOIIPOC K 3a4ETy
TeLHO- HMUE, FEOMETPHIECKHH I MEXaHWIECKUH CMbICIT
p— HPOU3BOJTHOM,

2. MaremMaTu4deCcKuil aHaIu3

2.5 IlpaBuna quddepeHnnpoBanus, IPOU3-
BOJIHAs CJIOXKHOU (yHKIIMH, TaOIUIa IPOU3-
BOJIHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKITUH.

WHnuBuayanbHOe 3ajaHue,
BOIIPOC K 3a4€Ty

2.6 IIpousBojHbBIE BBICHINX HOPSIKOB.

WHnuBuayanbHOE 3aJjaHue,
BOIIPOC K 3a4ETy

2.7 OcHOBHBIC TeOpeMbI TU(PPepEHITHATEHO-
IO UCYUCIICHHS

WHnuBuayanbHOE 3ajaHue,
BOTIPOC K 3a4eTy

2.8 HeoOxoanmble U IOCTaTOYHbIE YCIOBHS
MOHOTOHHOCTH M 3KCTpeMyMa (PyHKIUH

I/IHI[I/IBI/I,HyaJ'IBHOG 3aJIaHucC,
BOIPOC K 3a4CTy

2.9 BBITYKIOCTh, BOTHYTOCTD, TOUKH IIEpe-
ruda rpaduka QyHKIHH.

I/IHI[I/IBI/I,HyaHBHOC 3aJ1aHucC,
BOIPOC K 3a4CTy

2.10 Anroput™m ucciieoBanus QyHKIUH U
IIOCTPOEHHE MaKeTa ee rpaduka.

I/IHI[I/IBI/I,HyaHBHOC 3aJ1aHucC,
BOIPOC K 3a4CTy

2.11 ®ynxuny, 3anaHHbIe HessBHO. KpuBble 2-
TO MOPSI/IKA: OKPY>KHOCTb, SJUIHUIIC, THIIepOoIa,
napabosa.

I/IHI[I/IBI/I,HyaJ'IBHOC 3a1aHuc
9K3aMeHAIIMOHHEIN BOIIpOC

2.12 OyHKUMU HECKOJIBKUX NEPEMEHHBIX, OC-
HOBHBIE MOHATHS, 00JAaCTh ONPEeIICHUsI, Te0-
METPUYECKUH CMBICIL.

WunuBuayansHOE 3a/1aHNE
9K3aMEHAIIMOHHBINA BOIIPOC

2.13 YacrHble mpou3BoiHbIE 1-r0 1 2-T0 1M0-
psinka, HauGonpliiee 1 HanMeHblliee 3HaUeHUE
(YHKIIMY IBYX NIEPEMEHHBIX B 00JIaCTH.

WunuBuayansHOE 3a/1aHNE
3K3aMEHAaIIMOHHBIN BOIIPOC

2.14 HeomnpeneaeHHBINH HHTErPaI, ONpeese-
HHe, CBOWCTBA, Ta0JIHIIA HHTEIPAJIOB.

WunuBuayansHOE 3a/1aHKE
9K3aMEHAIIOHHBIN BOIIPOC

2.15 OcHOBHBIC METOBI HHTCITPHUPOBAHHUS: 10
YacTsM U MOJICTAHOBKOM.

WunuBuayansHOE 3a/1aHKE
9K3aMEHALIMOHHBIA BOIIPOC
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2.16 PanmonanpHbIe ApOOH, OCHOBHBIC TOHS-
tust. [Ipocreiiiiue 1poOu, UX UHTETPUPOBAHUE.
AJITOPUTM UHTETPUPOBAHUS PAIMOHATIBHBIX
npo0eit.

WunuBunyansHOE 3aaHNE,
9K3aMEHALIMOHHBIA BOIPOC

2.17 VIHTerpupoBaHue HEKOTOPBIX UPPAIIUO-
HAJIBHBIX M TPUTOHOMETPUICCKUX (DYHKITHIA.

I/IH,HI/IBI/IZ[yaJ'II)HOC 3aJaHHUC,
9K3aMEHAI[MOHHBIN BOIIPOC

2.18 OmpeneneHHBIN HHTETPA: ONPEICICHHE,
cBoiicTBa, popmyna HetoTona-Jleiionnna, me-
TOJIbl HHTETPUPOBAHHUSL.

I/IH,HI/IBI/IZ[yaJ'II)HOC 3aJaHHUC,
9K3aMEHAI[MOHHBIN BOIpoOC

2.19 TeomeTpuUecKue MPIIIOKEHHS OTIpeie-
JICHHOT'O MHTErpaja.

WnauBuayanbHOE 3aJjaHUE,
9K3aMEHALMOHHBIA BOIPOC

2.20 TuddepennmanpHble ypaBHEHHS, OCHOB-
HBIC TIOHATHA, TH(DHepeHITnaTbHbIe YpaBHEHUS
1-ro mopsaKa ¢ pa3uelCHHBIMH H pa3Ielisio-
IIUMHUCS IePEMEHHBIMH.

WunuBuayanbHOE 3ajaHUE,
9K3aMEHALMOHHBIA BOIIPOC

2.21 OmHOopoxaHbie u nHEHHBIE Auddepennn-
anpHBIC ypaBHEeHUs 1-ro mopsaka. Auddepen-
LMajabHbIe ypaBHeHus1 bepHyum.

WnauBuayanbHOE 3aJaHUE,
9K3aMEHALMOHHBIA BOIIPOC

2.22 Teopwusi TUHEHHBIX OAHOPOIHBIX A de-
PEeHLMATIBHBIX YpaBHEHHUI 2-T0 MOPSIKA C 110-
CTOSIHHBIMH KO3 ((HIIMEHTaMH.

WHnuBuayanbHOE 3aJaHUE,
3K3aMEHAIIMOHHBIN BOIIPOC

2.23 Teopwust TUHEHHBIX HEOTHOPOIHBIX A ]-
(depeHIManbHBIX YPaBHEHUH 2-T0 MOpsKa ¢
MOCTOSTHHBIMU K02 durimeHTamu.

WHnuBuayansHOe 3ajaHUE,
3K3aMEHAIIMOHHBIN BOIIPOC

2. Bompocsl Kk 3a4ery,

IK3aMCHAIIHOHHBIC BOIIPOCHI

Ne Komnerennuu BOMPOCHI K 3AYETY Ne n
HAaHMeEHOBaHHeE
n/n 1 cemecTp
Kon Onpenesienune pasaeia
1 2 3 4 5
1. OIIK-3 CriocoOHOCTE HC- 1. Marpuiipl, OCHOBHBIE [TOHSTHS, BUJIBI 1. JIuneiinas un

MOJIb30BaTh OCHOB-
HBIC 3aKOHBI €CTe-
CTBCHHOHAYYHBIX
JMCIUIUIAH U CO-

BPEMCHHBIE WH-
(hopMaImoHHO-
KOMMYHUKAIIMOH-
HbBIC TEXHOJIOTHH B
npodeccroHaTbHOM
JESITETBHOCTH

MAaTpHII, IeWCTBUS HAaJl MATPUTIAMH.

2. Omnpenenurenu 2-ro ¥ 3-ro TOPSIKOB, UX
CBOCTBA 1 BBIYHCIICHUS.

3. CucteMbl JIMHEHHBIX — aIreOpandecKux
YpaBHEHUH, OCHOBHbIC MOHATHS, (OPMYJIBI
Kpamepa, merox ["aycca.

4. BexTopbl, OCHOBHbIE MOHATHsA. CHcTeMa
KOOPAMHAT Ha MPsIMOH, Ha IJIOCKOCTH, B IIPO-
cTpaHcTBe. JIMHEHBIE onepaluu Haj BEKTO-
paMH, UX CBOWCTBA.

5. CKaJ'IHpHOG, BCKTOPHOEC HW CMCHIAHHOC
MIPONU3BEACHUEC BEKTOPOB, UX CBOICTBA U BBI-
YUCJICHHUC.

BEKTOpHas ayirebpa

6. DyHKUWs, OCHOBHBIC MOHSTHS, CIIOCOOBI
3aaHus, npenen QyHKIUH, MaTeMaTUdecKue
HEONPENEIECHHOCTH U UX PACKPBITHE.

7. BeckoHEeYHO Maiible (YHKIMH, UX CPaBHE-
Hue, 1-it u 2-i 3aMevarenbHbIe MPEe/IeIbl, Ta0-
JIATIA PKBUBAJICHTHOCTEH U €€ MPUMCHCHHUE

8. OOHOCTOPOHHME TIPENENbl, HEMPEPHIB-
HOCTh (PYHKIMH. ACUMITOTHI rpaduka QpyHK-
02051

9. 3agaun, NPUBOAALINE K NOHATUIO IIPOU3-
BoaHo#. [IpomsBognHast (yHKIMHM, ompexene-
HHE, TEOMETPUUECKHUHM ¢ MEXaHMYECKUU
CMBICIT TPOU3BOTHOM

10.1lpaBuna auddepeHIMPOBaHUs, TPOU3-
BOJHAs CJIOXHOH (pyHKIMH, TabIua Mmpous-

2. Maremaruue-
CKHUH aHAIN3
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BOAHBIX OCHOBHBIX 3JICMCHTAPHBIX (bYHKLII/Iﬁ

11.TIpou3BoaHbBIE BBICIIUX TIOPSAIKOB

12.0cHoBHbIE TeopeMs! AudHepeHIHaTEHOro
HCUUCIICHUS

13.HeoOxomuMble ¥ JIOCTaTOYHBIE YCIOBHS
MOHOTOHHOCTH M 3KCTpeMyMa (pyHKIIUH

14 . BeInyKI0CTh, BOTHYTOCTh, TOYKH TI€PETH-
0a rpaduka HyHKIHH.

15. Anroput™ uccnenoBanust QYHKIUH U TIO-
CTPOEHHE MakeTa ee rpaduka.

Ne u
Ne Kommeretti 9K3AMEHAIIMOHHBIE BOIIPOCHI | manmeno-
m/n Kon OnpenejieHue 2 cemecTp BaHHe
pa3neia
1 2 3 2 5
L OIIK-3 | crnocoGHOCTBIO MCMONb30- | 1. dynkimu, 3a1auuble HessBHO. Kpubie 2- | 2. MaTema-
BAaTh OCHOBHBIE 3aKOHbl | TO TIOPSIAKA: OKPYXHOCTB, SIUIUIIC, THUIEPOO- | THIECKUM
€CTECTBCHHOHAYUYHbIX na, mapaboua. AHATH3

JUCLIMILIVH U COBPEMEH-
HbIe HH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBIE TEX-
HOJIOTHH B npodeccro-
HaJbHOU IEATEIbHOCTH

2. @OYHKIWM HECKOJIBKHX II€PEMEHHBIX,
OCHOBHBIE IOHATHS, OONAacCTb ONpEAEICHUs,
F€OMETPUYECKUN CMBICIL

3. YacTHble NpOM3BOAHBIE 1-T0 ¥ 2-TO TO-
psinka, Hanbonpliee 1 HauMeHblIee 3HaYEHUE
(YHKITNH JBYX TIEpEMEHHBIX B 00JIACTH.

4. HeonpeneneHHBIA HHTErpPAI, ONpeaese-
HUE, CBOICTBA, TaOJHMIIa OCHOBHBIX WHTETpa-
JIOB.

5. OCHOBHBIC METO/IbI HHTETPUPOBAHHUS: TI0
4acTsIM U NOJICTAHOBKOM.

6. PamuoHnanbHbIe ApOOU, OCHOBHBIE TTOHS-
tus. [pocreiimme apoOH, MX MHTETPUPOBa-
HUE. AJTOPUTM HHTETPUPOBAHUS pAllMOHAb-
HBIX JIpO0ei.

7. UHTerpupoBaHHe HEKOTOPHIX HPPAIHO-
HAJILHBIX U TPUTOHOMETPUYECKUX (DYHKIIHH.

8. OrmpenesneHHplii WHTErpa: OIpeelie-
HUe, cBoiictBa, (opmyna  HproToHa-
JleiiOHMIIA, METOIBI HHTETPUPOBAHHSI.

9. JuddepeHumanbHple ypaBHEHHs, OC-
HOBHBIE MOHATHS, TU(PepeHInAIbHBIE ypaB-
HeHUs 1-To Topsi/iKa C pa3fesieHHBIMU U pas-
JICISTFOIIMMHUCS TIEPEMEHHBIMH.

10. Oxmnopoxssie u nuHeNHbIE AU HEpeH-
UaibHble ypaBHeHus 1-ro nopsaka. Judde-
peHIMalIbHBIE YpaBHeHUs1 BepHyIuin.

11. Teopuss NMHEHHBIX OJHOPOMHBIX IU(-
(epeHIMaNbHBIX YpaBHEHUH 2-TO TMOpsKa ¢
MTOCTOSTHHBIMU K03 prnmeHTamu.

12. Teopus  IMHEHWHBIX  HEOJHOPOIHBIX
g dhepeHInanbHBIX YPaBHEHUH 2-TO MOPS/I-
Ka C MIOCTOSTHHBIMU KO3 (DHUITMCHTAMH.

13. Teomerpuueckre NPUIIOKEHUS OIpee-
JIEHHOT'O MHTErpaa.
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IMoka3zaresn Onenka Kpurepun
3HaTh CB0OOHO U YBEPEHHO HAXOAUT JOCTOBEPHBIE HCTOUHUKH
OIIK-3 nH(opManuy, oneprupyeT nNpeaocTaBlIeHHOW HH(pOpMaIeH,
- BUAIBI U crieln(UKY HCTOYHHUKOB OTJIMYHO BJIaJIeeT HaBbIKaMM aHAJIN3a U CHHTE3a HH(popMa-
JIOCTOBEPHOI MaTeMaTU4eCKOi ILI1H, 3HAeT BCE OCHOBHBIC METOMBI PELICHHS POOIIeM,
nndopmanuy, (yueOHUKH, yueo- NpeyCMOTPEHHbIE Y4eOHOM MPOorpaMMOii, 3HaeT THITNYHBIC
HbIE TOCOOHS, KOHCTIEKTHI JICKIINH, OTJNYHO | OmHUOKH M BO3MOXKHBIE CJIOKHOCTH HPH PEIICHAN TON UK
WHTEPHET, HayJHBIC CTATHH). WHOH TIPOOIIEMBI U cITOCOOEH BBIOPATh U 3PPEKTHBHO ITPHMeE-
- OCHOBHBIE MaTEMAaTHYECKHE TI0- HUTb aJ€KBATHBII METOJ] PEIICHNS KOHKPETHOH IPOOIEMBI
HATHS U METOJBI HCCIIEAOBAHMUS, WIn yaeOHOH 3a1aun. JIeMOHCTpHPYET Ha BBICOKOM ypPOBHE
0COOCHHOCTH MX MPUMEHUMOCTH B HaBBIKH BBINOJIHEHHS PACYETOB M BEIYUCIEHHUN. [ paMOTHO
Pa3HBIX HAY4HBIX 00/IACTAX, CIIe- UCTIONB3YET MPH 3TOM BO3MO>KHOCTH BBIYMCIUTENBHBIX
UKy MaTeMaTHu4ecKUX CUMBO- YCTPOMCTB U MH(POPMAIIOHHBIX TEXHOJIOTHH.
JIOB. B GonbinmHCTBE City4aeB criocoOeH BBISIBUTH JOCTOBEPHBIE
YMmernb WCTOYHHMKU MH(POPMAIHH, 00padoTaTh, aHAJIM3UPOBATh U
OIIK-3 CHHTE3MPOBaTh NPE/I0KEHHYI0 HH(opManuio, BEIOpaTh Me-
- OCYIIECTBIIATH IIeJICHAIIPABIICH- TOJ] pelIeHus! MpoOIeMbl U peIuTh ee. Jlomyckaer enuHnY-
HBIW [TIOMCK MaTeMaTUYECKOM UH- Xopormo HBIE Cephe3HBIC OMMOKH B PEIICHUH IPOOJIeM, UCIIBITHIBACT
(hopmary; UCIONB30BATh Pa3Ind- CII0’)KHOCTH B PEJIKO BCTPEUAIOIIMUXCS UM CJIOKHBIX CIydasix
HbIC HCTOYHUKH MH(OPMALIUH B penieHust mpo0ieM, He 3HaeT THITMYHBIX OMHNOOK U BO3MOX-
cBoei paboTe; MPOBOIUTH aHANIHU- HBIX CJIOXHOCTEH MPH PELICHUH TOH WM HHOW IIPOOIEMBL.
THYECKHEe 0030pbl HH(pOpMaLum: JleMOHCTpHpPYET Ha JOCTATOYHOM YPOBHE HABBIKH BBITIOJIHE-
CTPYKTYPHPOBaTh, MUHHUMU3HPO- HUS PacyeTOB U BBIYUCIEHUI. M3penka HCIoNb3yeT IPH 3TOM
BaTh, BBIIENATh TT1ABHOE, yCTaHAB- BO3MO)KHOCTH BBIYUCIUTENBHBIX YCTPOUCTB M HHPOPMAIIH-
JIMBaTh CBSI3U MEXIY 0a30BbIMU OHHBIX TEXHOJIOTHH.
3JIEMEHTaMHU. JlonyckaeT omnOKY B OTIpEeeIeHNH JOCTOBEPHOCTH NCTOY-
- Ha OCHOBE HaliieHHol uHpopma- HHUKOB MH(pOpManuu. JleMOHCTPUPYET Ha HU3KOM YPOBHE
IIMH BBIOMPATh ONTUMaJIbHBIN CITO- y CHOCOOHOCTH MPUMEHATh TEOPETUYECKHUE 3HAaHUA K KOHKpPEeT-
€00 pelIeHus MaTeMaTHIECKOH AoBIE: HOMY (haKTHUECKOMY MaTepuaily. B oTAeNbHBIX Cilydasx cIo-
pOGIEMBbI HIIU 33/1a4H1; AHAIU3H- TBopH- COOCH NMPaBUIIBHO PEIIaTh TOJIBKO THIIMYHBIE, HaHOOIee Ya-
POBaTh MOIYYEHHEIE PE3YILTAThI K TEJILHO CTO BCTpEYAIOIIUECS IPOOIEMBI, 3a/1a4K B KOHKPETHOW 001a-
ZACJIaTh Ha UX OCHOBC BBIBOJIBI. CTH. JIeMOHCTPHpYET HAa HU3KOM YPOBHE HAaBBIKH BBITIOJIHE-
- TPaMOTHO MPUMEHITh OCHOBHBIE HHSI PacUeTOB M BHIYMCIICHHH.
MaTeMaTH4CCKHUC CUMBOJIbI, IIOHA- Hecnocoben OCYIIECTBIIATH IIOUCK HEOOXOIUMOI I/IH(I)opMa—
THSI 1 METOAbI HCCTICAOBAHUA. Heyzlo- U, 06pa6aTBIBaTI> I/IH(bopMaumo, HE UMEET HABBIKOB aHAJIM-
Bunapers BJICTBOPH- 3a ¥ CHHTE3a, He 3HaeT METO/IOB PEIICHHS polieM, 3a/1ad, He
OIIK-3 TeaLHO MOXeET pemars npobiemsl, 3a1aun. He BaageeT TeXHUKOH
- HpI/IEMaMI/I Bmyanmaupm HNH- BLI'II/ICJ'ICHI/II\/‘I.
(hopMarmu: peACTaBICHUE B BUIE
rpaduKoB, cXeM, TaOJIHII.
- TeXHUKaMU BBITIOJTHEHUS pacye-
TOB U BBIYUCIICHHI, HABBIKAMH
MaTeMaTHIECKOH 00paboTKH pe- 3aureno | JlemMoHCTpupyeT OoJee MOJIOBUHBI TIOKa3aTeNei Ha 10-
3yJIbTAaTOB I/IBMepeHI/Iﬁ W BBIYUCIIC- CTaTOYHOM M BBICOKOM YPOBHE
HUM, IpeACTaBIEHUS PE3yIbTaTOB
B TpeOyeMOM BHJIE.
- HaBbIKAMH PELICHUs 3a/1a4 U3
pasHbIX o0JacTel MaTeMaTHKH.
- HaBBIKAMH HCIIOJIb30BaHUS HU3Me-
PUTEIBHBIX W  BBIYHCIUTEIBHBIX
YCTPO‘ZCTB’V MHGOPMALMOHHBIX | He 3auTe- | JleMOHCTPUpYET GONBIIMHCTBO TIOKa3aTeNei Ha HeJlo-
TCXHOJIOTHH JULs BBITIOJIHCHN pac- HO CTATOYHOM M KpaiHe HM3KOM YPOBHE

YEeTOB, BBIUUCICHHUH, COCTaBJIECHUS
u odopmwieHHsT PE3yNBTaTOB pe-
HICHHS 33/1a4.
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4. MeToauuyeckue MaTepHaJibl, Onpeaesiiollie NMPOUeAYPbl OLEHUBAHUS 3HAHWI,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

JucuuiuinHa MaTemMaTuka HarpasiieHa Ha O3HAKOMIJIGHHE 00YYaIOIINXCsl C MECTOM H POJIBIO
MaTE€MaTUKUd B COBPEMEHHOM MHUPE, MUPOBOM KyJbType U UCTOPUHU; HA MOJIIYYEHHE TEOPETHUECKUX
3HAHUA U TMPAKTUYECKHX HABBIKOB TMPUMEHEHUS CHCTeMbI (yHIAaMEHTAIBHBIX MaTEeMaTHYCeCKHX
3HAHUU U1 uAeHTUGUKAIKY, GOPMYIMPOBAHUS U PEUICHHS TEXHOJIOTUYECKUX Mpo0ieM B mpodec-
CHOHAJIBHOM cdepe, a TakKe OCYIIECTBICHUS MIOUCKA, XpaHeHUs, 00pabOTKH 1 aHanu3a UHpopMa-
LMW U3 PA3JIUYHBIX UCTOYHUKOB M IPEACTABIICHUS €€ B COOTBETCTBYIOLIEM BHUJIE W JJIA UX Jalb-
HEWILIETO UCIIOJIb30BaHUS B IPAKTUYECKOU JIESITENBHOCTH.

N3yuenune qucuuniauHel MaremaTtuka npeaycMaTpuBaeT:

— JIeKLUH,

— MPaKTUYECKUE 3AHSITHS,

— KOHTpOJIbHBIE PabOTHI;

— 3ay4er;

— DSK3aMEH;

— CaMOCTOSITENbHYIO PadoTy oOywaromierocsi B 00beMax 4acoB, COOTBETCTBYIOLIUX yuel-
HOMY ILJIaHY HAlpaBJICHUS.

B xone ocBoenus pasnena 1 «JIuneiiHas u BekTOpHas anredpa» oOy4aroUIHecs TOJKHBI
YSCHUTh UJIEM MAaTEMAaTHUYECKOTO0 MOJIEIMPOBAHMS B MPOCTPAHCTBAX PA3HbIX U3MEPEHUN U MpUME-
HEHHUSI METOJIOB JIMHEHHOHW anreOpbl M TEOPUH BEKTOPOB B PEHICHUH 33134 MPOQecCHOHATHHON
MPaKTUKH.

B xozne ocBoenus pasznena 2 «MaremaTHUeCKU aHAJINM3» 00y4arolIecs: OCBauBalOT OCHOB-
HbIE MIPUEMbI U METO/Ibl IOCTPOEHUS U aHAIM3a JUHAMUYECKUX MOJIEIIEH.

OOyuarommmMcs: He0OXOAUMO OBJIAJETh HABBIKAMH M YMEHUSMHU NMPUMEHEHHS H3YYEHHBIX
METOJIOB ISl Pa3pabOTKH U peanu3aliu nNpodeccnoHanTbHO OPUEHTUPOBAHHBIX MMPOEKTOB B MOCIIE-
IyoIel yaeOHO! JAeITeTbHOCTH.

B nporecce n3ydyeHus AUCHUILTUHBI PeKOMEHIYeTCs Ha IEPBOM dTare 00paTuTh BHUMaHHE
Ha crenu(pUKy MaTeMaTHUYECKUX TEKCTOB U YMEHHE BbIOUPATh METO/AbI PELICHUS Pa3INYHbIX 3a/a4.

OBnazneHue KIIOYEBBIMU MOHATUSMU SIBJISIETCSI OCHOBOW YCBOEHUSI Y4eOHOTO MarepHualia 1o
JTUCIUIINHE.

IIpu moaroToBKe K 3a4eTy W AK3aMeHy 0co00oe BHUMaHUE HEOOXOJUMO YIEeNUTh PEKOMEH-
JAIMSAM U 3aMeYaHusIM IperogaBareseil, BeAyluX ayAUTOPHbIE 3aHATUS 10 JUCIUILIINHE

B mporecce npoBeaeHHs] MPaKTHUECKUX 3aHATHA MPOUCXOAMUT 3aKperuieHue 3HaHui, (op-
MHUPOBaHUE YMEHUN U HABBIKOB MPUMEHEHHUS PA3JIMYHBIX METOJIOB PEIIEHUS CTaHIaPTHBIX MaTeMa-
TUYECKHUX CUTYyaILUil.

CamocrosTensHyI0 paboTy HEOOXO0IMMO HAYMHATH C YTCHHS JICKITUN U YYEOHUKOB.

B mporiecce koHCYnBTaIIMK C MpernoaaBaTeyeM 00yJaroluiics BEISICHSIET HaTU4Ke MPOOeoB
B 3HAHUSX U CIIOCO0AX pelIeHus: pa3HbIX CUTYalHi.

PaGota c nuTteparypoil sBiseTCS BOKHEUIIUM >JIEMEHTOM B TIOJYyYEHUU 3HAHHM MO TUCITH-
wnHe. [Ipexne Bcero, HEOOXOAMMO BOCIOIB30BAaTHCS CIMCKOM PEKOMEHAYEMOM M0 JaHHOM auc-
LHUIJTMHE TUTEPATYpOr. JJoNOIHUTENbHBIE CBEIEHUS 10 U3yYaeMbIM TEMaM MO>KHO HAUTH B MEPUO-
nuyeckoi neyatu u MIHTepHeTe.

[IpenycMoTpeHO MpoBeleHNEe ayIUTOPHBIX 3aHATHIA B BHJE CUTYallMil OOIEHUs B coueTa-
HUU C BHEAYAUTOPHOU pabOTOM.
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Ipunoxenne 2

AHHOTAIUA

padoueil mporpaMMbl JUCHMILIMHBI
MartemMaTuka

1. Hexap n 32124y AMCHUTIHHBI

Ienpto M3ydeHHUs AUCUUILIMHBI ABISETCA: 3HAKOMCTBO OOYYalOIIMXCS ¢ MECTOM U POJIbIO
MaTeMaTHKHd B COBPEMEHHOM MHpPE, MHUPOBOW KyJIbType U HCTOpUH; (HOPMHUPOBAHHUE JTMYHOCTH
00y4aroIuxcsl, pa3BUTHE UX MHTEIJIEKTa M CHOCOOHOCTEH K JIOTMYECKOMY U aIrOPUTMHUYECKOMY
MBIIUICHHUIO.

OOyueHue OCHOBHbIM MaTeMaTHYECKUM METOJIaM IpeciieyeT Leslb Pa3BUTHsI CIOCOOHOCTEH
NPUMEHATh CUCTEMY (YHIAMEHTAIbHBIX MAaTEMaTHYECKUX 3HAHUHM s uAeHTU(UKauuu, hopmy-
JMPOBAHUS U PEILIEHUS TEXHOJIOTHYECKUX MPOo0IIeM B 00J1aCTH TPO(HECCUOHABHON AEATEIBHOCTH, a
TaKXe OCYIIECTBIIATh MOUCK, XpaHEeHHe, 00padOTKy M aHaIN3 MHPOPMALUN U3 PA3THYHBIX UCTOY-
HUKOB U NPEJCTABIIATH €€ B COOTBETCTBYIOLIEM BUJIC

3ajayu AUCLUHUILIMHBI COCTOST B TOM, UTOOBI HA IIPUMEpaX MaTeMaTHUYECKUX IOHITHH U Me-
TOJIOB MPOJAEMOHCTPUPOBATH OOYYaAIOIIUMCS JIEHCTBUE 3aKOHOB MAaTEpUaIbHOTO MHUpPA, CYLIHOCTb
HAY4YHOTO TOJIX0/Ia, crielu(UKy MaTeMaTUKU U €€ PoJib B HAyYHO-TEXHUYECKOM IIporpecce, a Tak-
e co3aaTh (PyHJAaMEHT MaTeMaTHYeCKOro o0pa3oBaHus, HEOOXOAUMBIN Ul pa3BUTHUS IPOpECCHO-
HaJIbHBIX KOMIIETEHIIUI U JJI U3YYEHHUS OCIEAYIOIUX U CHUIUIMH.

2. CTpyKTypa AUMCHMILIUHBI

2.1 Pacmipenenenue TpyI0EMKOCTH IO OTAEIBHBIM BHJIaM y4eOHBIX 3aHSTHH, BKIIFOYAsi CaMOCTOSI-
TesbHy1o padory: JIk.- 70 vac., [13 - 87 yac.; CP - 203 uac.

OO01mast TpyA0eMKOCTh JUCIUILINHBI cocTaBisieT 396 waca, 11 3a4eTHBIX eAMHHMIT

2.2 OCHOBHBIE pa3/elbl IUCHUTUTHHBIL:

1. JIuneitHas u BekTOpHas anredpa
2. MaTtemaTuueckuii aHanu3

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepedyeHb KOMMETEeHIHIA)
[Tponiecc u3yueHus: AMCUUIIIMHBI HANIpaBlieH Ha POpPMHUPOBAHHUE CIEAYIOUTUX KOMITETEHITHI:

OIIK-3 — crmocoOHOCTBIO MCTIOJIb30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYUHBIX AUCLUIUIMH U CO-
BpEMEHHbIE HHPOPMAIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUH B MNPO(QECCHOHAIbHOW mes-
TEJIbHOCTH

4. Buabl NpOMeKYTOYHOM aTTeCTALMU: 3a4eT, YK3aMEH.
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u uUIMEHEHUAX 6 padoueil npozpamme
na 20__-20__ yuebHwtii 200

1. B paGouyto nporpammy 1o JUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto mporpaMMy o JUCHUILTMHE BHOCATCS CIEIYIOINE U3MEHEHUS:

[Tporokon 3acemanus kadenpsl MaTeMaTHKU No_ OT «__ » 201 1.,
(paspabomuux)

3aBenyronuii kKageapoit
(noonuce) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACIOPT)

Ne DJieMeHT ®OC
KOMIIe- KOMIIe- Paznen Tema
TeHIUH TeHIHH
OIIK-3 CIIOCOO- 1.1 Matpuubl, OCHOBHBIC TOHATHS, BUBI MATPHII, IEHCTBUS | Kp
HOCTBIO § HaJl MaTpulaMu.
HCIOJb- E* 1.2.0npenenureny 2-ro 1 3-T0 MOPSIIKOB, MX CBOWCTBA Kp
30BaTh § } BBIYHCIICHUSL. i i
OCHOBHBIE = & 1.3.CucreMbl TMHEHHBIX alIrTe0pandecKnuXx ypaBHEHUH, oc- Kp
3AKOHbI a E HOBHBIE MOHATHA, popMmybl Kpamepa, meton "aycca.
£ & | 1.4.Bekropbl, ocHOBHBIe MOHATHA. CHCTeMa KOOpAMHAT Ha | Kp
ecre- )E IIPSIMOM, Ha IJIOCKOCTH, B IIpocTpaHcTBe. JInHelnble onepa-
CTBCHHO- = 1MW HaJl BEKTOPaMH, UX CBOWCTBA.
HayqHbIX = 1.5.CkanspHoe, BEKTODHOE M CMEIIAHHOE IIPOHM3BEICHHE | KP
— - >
Aucnu- BEKTOPOB, UX CBOMCTBA U BBIYUCIICHHUE.
IJIAH 1 2.1.®dyHKIUSA, OCHOBHBIC TOHSATHSA, CIIOCOOBI 3alaHMA, Ipe- | Kp
COBpe- Jen (GyHKOnHM, MaTeMaTHYecKHe HEONPENEeNCHHOCTH U HX
MEHHBIE PacKpbITHE.
uHpOP- 2.2.beckoHeuHO Mainble (DYHKIWH, UX CpaBHEHHWe, 1-if u 2-if | kp
MaIHOH- 3aMeuaTeNnbHbIC TPEeNbl, TabIua SKBUBAICHTHOCTEH U ee
HO- IIPUMCHEHHE.
KOMMY- 2.3.01HOCTOPOHHHE TIPEAENbl, HENPEPBHIBHOCTE (YHKIUH. | KP
HAKATLH- AcuMnToTH rpaduka QyHKINH.
2.4.3ana4n, MPUBOSIINE K MOHATHIO pon3BoaHOHU. [Ipoms- | xp
OHHBIC BOJHAsl (PYHKIHMHU, ONpEJeSICHuEe, TeOMETPHUECKUI U Mexa-
TCXHOJIO- HUYECKHI CMBICI IPOU3BOTHOM,
ran B 2.5.I1paBuna auddepeHIupoBanys, MPOU3BOHAS CIOXKHOW | Kp
npodec- GbyHKINY, TAOIHIA TPOU3BOJHBIX OCHOBHBIX DIIEMEHTAPHBIX
CI/I(\)’HaJ'H)- g (I)YHKHI/IFI-
HOU Jes- = 2.6.I1pon3BOIHBIC BBICIINX MTOPSIKOB. Kp
TEJIBHO- 5 2.7.0cHOBHBIE TeopeMbl Au( HepeHIINaTIbHOT0 HCYUCIICHUSI Kp
CTH ’E 2.8.HeoOxoiuMble M JIOCTATOYHBIE YCJIOBUSI MOHOTOHHOCTH | KP
3 U 9KCTpeMyMa QYHKIIMU
E 2.9.BBINyKJIOCTh, BOTHYTOCTb, TOUYKH Iepernda rpaduka | kp
g ($yHKIHN.
:‘% 2.10.Anroput™ uccienoBaHus GYHKIMA U TMOCTPOCHHE Ma- | Kp
S KeTa ee rpaduka.
N 2.11.®ynkimu, 3amaHHble HesiBHO. KpuBble 2-To mopsiaka: | Kp
OKPYKHOCTb, 3JUIUIIC, TUIepOoIa, napadoa.
2.12. ®OyHKIMN HECKOJBKHUX IEPEMEHHBIX, OCHOBHBIE TOHS- | Kp
THsI, 00J1aCTh ONpe/IeNICHNUs], TeOMETPUYECKHI CMBICIL.
2.13.YactHple mpouw3BOAHBIE 1-TO W 2-TO  TOpAIKa, | Kp
HauGonbiee n HauMeHbllee 3HaYeHUE (YHKIMH JIBYX Iie-
PEMEHHBIX B 00JIaCTH.
2.14. HeonpeneneHHbIH MHTErpall, ONpeeTeHUe, CBOWCTBA, | Kp
Ta0JINIIa OCHOBHBIX MHTETPAJIOB.
2.15.0cHOBHbIE METOABI HMHTETPUPOBAHUS: 10 YacTIM U | Kp
NIOJICTAHOBKO.
2.16.PanronansHble 1poOu, ocHOBHbIE TOHsTHS. IIpocreil- | kp
mme JIpoOH, UX WHTETPUPOBaHUE. ANTOPUTM MHTETPHUPOBA-
HUS pariiOHAIBHBIX Jpo0eit.
2.17 MuTerpupoBaHie HEKOTOPBIX UPPALMOHAIBHBIX U TPU- | KP
TOHOMETPUYECKUX (PYHKIMH.
2.18.0OmpeneseHHBIi MHTETPANL. OMpPEICIICHUE, CBOWCTBA, | KP
(dhopmya HetotoHa-JIeliOaMIIa, METOIBI MHTETPUPOBAHUSI.
2.19.T'eomeTpuuecKue NPUIOKEHUS OIPEAEIEHHOTO HHTE- | Kp
rpaia.
2.20.ludppepenunanbable ypaBHEHUs, OCHOBHBIE IOHSTHS, | Kp
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muddepeHranbHble YpaBHEHHS 1-TO TOpsiIKa ¢ paszaeieH
HBIMU ¥ Pa3JICISIOIUMUCS ICPEMCHHBIMH.

2.21.0nH0pOaHbIE U IMHENHbIE Mud(depeHnnalbHbIEe ypaB-
HeHus 1-ro nopsaka. Juddepenunansaeie ypasaenus bep-
HYJUTH.

Kp

2.22.Teopusi JTMHEHHBIX OJHOPOJHBIX MG (PepeHINATBHBIX
ypaBHEHHH 2-TO TOps/Ka C MOCTOSIHHBIMH KO3 QHIIMEeHTa-
MH.

Kp

2.23.Teopusi NTMHEHHBIX HEOJHOPOJHBIX AN HeEepeHIINATb-
HBIX yPaBHEHUH 2-TO MOPS/AKA C TOCTOSHHBIMHA KO3 QHIIH-

Kp

CHTaMU.

2. Onucanue noka3aresieil 1 KPpUTepHeB OlleHMBAHUS KOMITIeTEeHIUIt

Texyiuii KOHTPOJIb TPOBOAUTCA B (hOpME KOHTPOIHHOU pabOTHI, OH IpeIHA3HAYEH sl IPOBEP-
K{ 3HAHUH 00y4aromuxcsi, KOHTpoJbHast paboTa MOXKET ObITh 3aYTeHA MJIM HE 3a4YTEHA.

IToka3zaresnun OueHka Kpurtepun
3HaTh
OIIK-3
- BUJIBI ¥ ClIeHU(UKY HCTOYHUKOB JIOCTOBEPHON MaTeMaTHYECKOH MH-
¢dopmanuu, (yueOHUKH, ydeOHbIe MOCOOHs, KOHCIIEKTHI JIEKLUH, HHTEeP-
HET, Hay4YHbIE CTaTbH).
- OCHOBHBIE MATEMATUYECKUE TIOHATHSA U METOBI UCCIIEIOBAHMS, OCO- Hemonctpupyet 60-
OCHHOCTH HX NMPUMEHUMOCTH B Pa3HBIX HAYIHBIX 00NACTSIX, CIICIIIPHUKY Jie¢ IT0JIOBHHBI ITOKA-
MaTeMaTHYECKHX CHMBOJIOB. 3aTesied Ha JocTa-

3a4ureHo

YMmernb TOYHOM U BBICOKOM
OIIK-3

- OCYIIECTBIIATH IEJICHATIPABICHHBIN TONCK MaTeMaTHIECKOH HH(OpMa-
LIMH; MCIIOIB30BaTh Pa3In4yHbIe HICTOYHUKU HHOpPMAIIH B CBOEi pabo-
Te; MPOBOANTH aHAMTUUECKHE 0030pbl HH(pOpPMALIUK: CTPYKTYPUPOBATH,
BBIJICNATH TJIABHOE, YCTAHABJIMBATH CBA3HM MEXTy Oa30BBIMH AJIEMEHTA-
MH.

- Ha OCHOBE Haii/leHHOW MH(OPMaLK BHIOMPATh ONTUMAJIBHBIN CII0CO0
peleHust MaTeMaTHUeCKOH MpoOIeMbl MM 3aJjaui; aHAIM3UPOBATH T10-
JydeHHBIE PE3yNbTaThl U JENaTh HA X OCHOBE BBIBOJBI.

- [PaMOTHO NPUMEHSITH OCHOBHBIE MATEMAaTUYECKHAE CUMBOJIBI, TOHATHS U
METOJbI HCCIIEJOBAHUSI.

Baagern

OIIK-3

- IpUeMaM¥ BU3yaJIn3aluy HH(GOPMAIUHN: TIpeCTaBICHHE B BUe rpadu-
KOB, CXeM, TaOJIHII.

- TEXHUKaMH BBITIOJTHEHUS pacueTOB U BBHIUMCIICHUI, HaBBIKAMU MaTeMa-
TH4eCKOi 00pabOTKM Pe3ynbTaTOB U3MEPEHHH U BBIYUCICHUH, IIPeI-
CTaBJICHUS PE3yIbTATOB B TpeOyeMOM BHJIE.

- HaBBIKAMH PEIICHHUS 33/1a4 U3 Pa3HbIX 001acTeil MaTeMaTHKH.

- HaBBIKAMU HCIOJB30BAHMSA W3MEPHUTEIBHBIX W BBIYHUCIUTEIHHBIX
YCTPOWCTB, WHPOPMAIIMOHHBIX TEXHOJIOTHH JUISi BHIIIOJIHEHHS PAcUETOB,
BBIYHCIICHUH, COCTaBJICHNS] M 0pOpMIICHNUS pE3yIbTAaTOB PELICHUs 3a/1a4.

ypOBHE

He 3auTeno

HeMoHCTpUpyeT
OOJIBIIMHCTBO MOKa-

3aTelield Ha HelocTa-
TOYHOM U KpaliHe
HHU3KOM ypOBHE
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[TporpammMa cocTaBieHa B COOTBETCTBHU C (eAepalbHBIM IOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHus 1o HampasieHuto noarotroku 09.03.03 [puxmnagnas uadop-
matuka ot 12.03.2015r. Ne207 u

ajasi_Haoopa 2015 roga ounoit popmbl oOydenust yueOHbIM TuiaHoM PI'BOY BO «bpl'V» ot
03.07.2018 r. Ne 413, s 3aounoit popmbel oOyuenus ot 03.07.2018 r. Ne 413

IIporpammy cocTaBUIINU:

O.U. MenBeneBa
JIOLICHT, KaHIMIaT TEXHHICCKUX HAyK

Pabouas mporpamma paccMOTpeHa B yTBEpKIeHA Ha 3aceqanuu kadeapst Mud

oT «21» nostOpst 2018 ., mporoxon Ne 3

W.o. 3aBenyromero kadeapoit Mud O.1. MenBenena
COI'JTACOBAHO:

3aBeyromuil BeIMyckaromei kadeapon E.N. JTlykoBHMKOBa
Jupexrop Onbmmorexu T.®.CoTHuk

PaGouas nporpamma ogo0peHa Meronyeckoit komuccueit EcrecTBeHHOHay4YHOTO (akynbTeTa

ot «20 » nexabps 2018 ., mpoTokon Ne 4

[Ipencenarens METOANYECKON KOMUCCUU (DAKyTbTETA M.A. Bapaansiu
COT'JIACOBAHO:

Havanpauk

y4eOHO-METOIUUECKOT0 YIpaBICHUS I'.II.HexeBen

Perucrpanmonnsiii Ne
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