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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 IIaHE.

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 UHTEIJICKTA M CIIOCOOHOCTEH K JIOTHYECKOMY U aIrOPUTMHYECKOMY MBIIII-
JICHHIO.

OOydeHre OCHOBHBIM MaTeMAaTUYECKUM METOIaM TPECIeIyeT 1eIb Pa3BUTHsI CIIOCOOHOCTEH
MIPUMEHATHh CUCTeMY (yHIAMEHTAIBHBIX MaTEMAaTHYECKUX 3HAHWM U1 HACHTHUKAIHUH, Gopmy-
JUPOBAHUS U PEIICHUS] SKOHOMUYECKUX MPOOJIeM, a TAaK)Ke 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 OOYUYAIOIIUMCS JIEHCTBUE 3aKOHOB MaTEpPHAIbHOTO 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 KOMIIETCHIIMN U U1l U3YYCHHS TTOCIEIYIOIINX IUCIMUILINH.

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, CIICIH(HUKY Ma-
TEMaTHYECKUX CUMBOJIOB.

YMmerh

CIIOCOOHOCTRIO HC- |- OCYIIECTBIISITh IeJICHANPABICHHBII MOUCK MATEMaTHUECKOM HHPOpMa-
I10Jb30BaTh OCHOB- |IHH; UCIIOJB30BATh PA3JINYHBIC HCTOYHUKH I/IH(I)OpMaHI/II/I B CBOCH pa60Te;
Hble 3aKOHBI ecTe- |TPOBOIHUTH aHATMTHYECKHE 0030pbl HHQOPMAIMHN: CTPYKTYPHPOBATh, MH-
HHUMH3HPOBATH, BBIICIATH IJIABHOE, 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;
KOMMYHHUKAIHOHHBIC |- rpanoTHO IpUMEHSTH OCHOBHBIE MATEMATHYECKUE CUMBOJIBI, TIOHSTHS U
TCXHOJIOTMHU B  IIPO- |mMeToAbl UCCIEAOBAHUS.

(eccuonanbHOl Jes- |Baagers

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

- TEXHUKaMH BBITIOJHEHHS PACYETOB M BEMUCIICHUM, HABBIKAMH MaTEMa-
THYECKO 00pabOTKH pe3yIbTaTOB 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(DOPMJIEHHUS PE3YIITATOB PEIICHUS 3a/1a4.




2. MECTO JUCHHUILIMHBI B CTPYKTYPE OFPA30OBATEJIBHOM ITPOI' PAMMBI

Jucnumuaa b1.65.05 MaTtemaruka siBasieTcst 6a30BOM.
Jucuummmaa MaremaTika 0a3upyercs Ha 3HAHUSX, MOJYYCHHBIX TPU U3yYEHUN OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOrpaMM. MaTeMaTHKa IPECTABISICT OCHOBY JIJI M3YyUCHUS 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!

Tpyooemxkocms Oucyuniunst 8 4acax

Buo
o 2 2 npome-
@ hog 2 3 g . Konm- P
opma g S S, S 3 Hcymou-
3 = S N 3 X poabHas .
00yueHus <Y N 2 g J 2R ® Holl am-
S = S 2 |33 S| § S paboma
S s S S|8§ S8|8¢% mecmayuu
) 2 S~ S 8 T | &5 X8 S 3
SEEREEIEEEEEERHEEE
= o RI TSI N |5 K8|OCsS
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - -
3aouHas 1 - 396 | 46 22 - 24 371 1,1,1,1xp | 3K3ameH
3aouHas (ycko- - - - - - - - - - -
peHHOE 00yUYCHHE)
OuHo-3a04Hast - - - - - - - - - -

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

6 m.u. Pacnpeodenenue
Tpyoo- N
pol 6 UHMEPAKMUGHOIL, no cemecmpam,
Buo yueonwvix zanamuii aKmueHoil, yac
Kocmb UHHOBAUUOHHOIU
(uac,) dopmax, (uac.) 1
1 2 3 4
|. KonTtakTHasi pa6oTa 00y4aomuxcs ¢
npemnoaaBarteeM (Bcero) 46 16 46
Jlexrum (JIk) 22 8 22
IIpaktrueckue 3anstus (113) 24 8 24
Konrponbnas pabora + - +
['pynmnoBbie (MHAMBHIYAIbHBIE) + ) +
KOHCYJIbTAIlHU
I1.CamocTosiTeIbHAs padoTa 00yualo-
umxcst (CP) 341 ) 341
IIoaroroBka K MpakTUYECKUM 3aHATUSAM 111 - 111
[loxroroBka K 3K3aMeHy B TCUCHHE
ceMecTpa 110 ) 110
BrInonHeHne KOHTPOIbHON pabOTHI 120 - 120
I11. IIpomesxyToUuHas aTTeCTALUS
JK3aMeH 9 - 9
OO6mmas TpyI0eMKOCTh JTUCITUTUIHHEI Yac. 396 - 396
3ad4. exl. 11 - 11




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BUAAM YU4eOHBIX 3aHATHH

-1J1s1 32049HOM (popMBbI 00yUeHHns

Buost yuebnuix 3anamuii, 6Knouan camo-
Mo pas- CHosAmenvHyio pabomy o0yuarowuxca u
z)-ena u Haumenosanue Tpyooem- mpyooemkocma; (uac.)
pazoena u Kocmb, yuebdHbBIE 3aHAMUSA camocmos-
et mema OuUCUUNIUHDBL (uac.) npakmu- | meabHaA pa-
neKkyuu yeckue ooma ooyua-
3aHAmMUA rouwguxca*
1 2 3 4 6 7
1. JluHeiiHasi M BeKTOpPHas ajreopa 53 3 4 46
1.1. MaTpulibl, OCHOBHBIE TIOHSATHS, BUIBI
MaTpHil, IeUCTBHSA HaJl MATPHIAMH. 11 1 1 9
1.2. Omnpenenurenu 2-ro U 3-Tro HOPSIIKOB, UX
CBOMCTBA U BHIYUCIICHUS. 9 - - 9
1.3. CucteMbl TMHEHHBIX anreOpanyeckux
ypaBHEHHI, OCHOBHBIE TIOHATHSI, POPMY-
161 Kpamepa, meton aycca. 11 1 1 9
1.4. Bexrtopsl, ocHOBHBIE HoHATHS. CHcTeMa
KOOpAWHAT Ha MpPSAMOIi, Ha TUIOCKOCTH, B
npocTpaHcTBe. JIMHEHHbIE onepanuy Haj
BEKTOPaMH, MX CBOMCTBA. 10 - 1 9
1.5. CkayiipHOE, BEKTOPHOE U CMEIIAHHOE
NPOU3BEICHIE BEKTOPOB, HX CBOWCTBAa M
BBIUKCIIEHHE. 12 1 1 10
2. MaTteMaTH4YecKHUil aHAJIM3 334 19 20 295
2.1. OyHKIHSI, OCHOBHBIE TOHSTHUS, CIIOCOOBI
3ajianusl, npejen GyHKInuM, MareMaTHye-
CKHE HEOPEIETEHHOCTH 17 2 - 15
2.2. BeckoHeuHO Manble (DYHKIIMH, CpaBHE-
Hue, 1-if u 2-i 3aMeuaTeNnbHbIe penebl,
TabaMIa DKBHBAJCHTHOCTEH, NpHUMeHe-
HHE. 18 2 1 15
2.3. OOHOCTOPOHHME TMpEAEIbl, HENpPEpPbIB-
HOCTh (YHKIMH. ACHUMOTOTHI rpaduxa
byHKIHY. 14 - 1 13
2.4, 3ajauu, NPUBOJAALIUE K MOHSATUIO IPOU3-
BomHOW. [lpomsBogHas (yHKIMH, ompe-
JIeIeHHe, TeOMETPUYSCKUl U MexaHn4e-
CKMI CMBICJ POM3BOIHOM, 15 2 1 12
2.5. [IpaBuna muddepennupoBanms, mnpons-
BOAHAsT CJIOXHOW (yHKIMU, Tabmuia
MIPOMU3BO/IHBIX OCHOBHBIX 3JIEMEHTapPHBIX
byHKIH. 15 2 1 12
2.6. IIpou3BOAHBIC BBICIIUX MTOPSIKOB. 13 1 - 12
2.7. OcHoBHBIE TeOpeMbl U depeHHaNIbHO-
r0 MCYUCIIEHUS 13 - 1 12
2.8. HeobxonuMbie W TOCTATOYHBIC YCIOBHUS
MOHOTOHHOCTH M 3KCTpeMyMa QYHKIHH 14 1 1 12
2.9. BhINyKI0CTh, BOTHYTOCTb, TOYKH IIEpe-
ruba rpaduka QyHKIHH. 12 - - 12
2.10. | Anroput™m wmccieqoBaHUS (YHKIUU H
MOCTPOEHHUE MaKeTa e€ rpaduka. 14 1 1 12
2.11. OyHKUMU, 3aJaHHbIE HesiBHO. KpuBbie 2-
IO TOPSJKA: OKPYXHOCTb, JJUIUIC, T'H-
nepbona, napadona. 13 1 - 12
2.12. | ®yHKIMKM  HECKOJBKUX  IEPEeMEHHBIX,
OCHOBHEIE TOHATHS, 00IacTh ONIpeele- 28 2 2 24




HUA, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI.

2.14.

YactHble npou3BoAHbIE 1-ro U 2-ro mo-
psnka, Haubonbiiee 1 HauMeHbIIee 3Ha-
YeHHe (YHKIUU JBYX ICPEMEHHBIX B
00J1aCcTH.

15

12

2.15.

Heonpenenennslit unHTErpan, omnpeaelne-
HHeE, CBOICTBA, TaOIMIIa OCHOBHBIX MHTE-
TpaJIoB.

15

12

2.16.

OCHOBHBIE METO/IbI UHTETPUPOBAHUA: TIO
JacTsIM U NOJACTAHOBKOM.

15

12

2.17.

ParmonaneHble 1poOM, OCHOBHBIC TOHS-
tus. [Ipocreifmme npoOu, WX HHTETPH-
poBaHHMe. AJNTOPUTM HHTEIPHPOBAHUA
paIMOHAITBHBIX Apo0eit.

14

12

2.18.

WuTerpupoBanne HEKOTOPBIX HPPALNo-
HAIBHBIX W TPUTOHOMETPHUYECKUX (YHK-
107078

14

12

2.19.

OmnpenencHHbIN HHTETPAN: ONPECICHUE,
CBO¥CTBA, dbopmyna Herorona-
JleliOHUIIa, METOABI HHTEIPUPOBAHHSI.

15

12

2.20.

I'eoMeTpuueckue TPUIIOKEHUST OIpee-
JICHHOTO MHTeTrpaja.

15

12

2.21.

JuddepeHnnanbHple ypaBHEHUsI, OCHOB-
Hble  TOHATHS, AU QepeHIHaTbHbIE
ypaBHEHHs 1-TO MoOpsiiKa C pa3jeieHHbI-
MH ¥ Pa3AeNSIONIMICS IEPeMECHHBIMH.

14

12

2.22.

OnHOponHbBIE U THHEIHHBIE AU PEepeHIT-
aJIbHbIC ypaBHEHHMS 1-ro mopsanka. Jud-
¢epeHIanbpHbIe ypaBHeHUs bepHymm.

14

12

2.23.

Teopust JIMHEHHBIX OJHOPOAHBIX AUdde-
PCHIMANBHBIX YPaBHEHHH 2-TO MOPSIKA C
MTOCTOSTHHBIMHU K03 urimerTamu.

15

12

2.24.

Teopusi JTMHEHHBIX HEOJHOPOAHBIX MH(-
(epeHInanbHBIX YpaBHEHUI 2-T0 Mopsi-
Ka C OCTOSIHHBIMHU K03 duimeHTamu.

15

12

UTOro

387

22

24

341

4.2, Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jiejiaM U TEMaM

Buo 3anamusn 6

No .
pasoena Haumenoeanue 3 uumepakmflguou,
" mesbl paszoena u memul Cooeporcanue 1eKYUOHHBIX 3AHAMUIL aKmugHo, un-

oucyuUnIuUHbL HOGAUUOHHOU
dopmax, (uac.)
1 2 3 4
1. Jluneiinasi U BeKTOpHas ajaredpa
1.1. Martpuupbl, ocHOBHbIE IOHA- | IIoHsATHE UyncaoBOM MaTpulsl. IIpsiMoyronbHas, KBagpaTHasi,
THSI, BUIBI MATPHII, ICH- JMaroHabHAs, CAUHWYIHAS MaTPHUIIBI, MATPUIA-CTPOKa, MaT-
CTBHSI HAJI MATPHUIIAMH. pua—cronden, HyneBas MaTpuna. CpaBHEHHE, TPAHCIIOHHU- Jlexuus-6ecena
poBanue Matpull. CroxeHue (BBIYATAHHE) MATPHUL], YMHOXKE- (2 gaca)
HHUe MaTpulbl Ha yncio. [IpousBenenue Matpun. JeMeHTap-
HbIE ITPe00pa30BaHMsI MaTPHIL.
1.2. Omnpenenurenu 2-ro u 3-ro | [loHsATHE ONpeenuTENs, MUHOPA U aIre0pandeckoro J0ToI-
MOPSAJIKOB, UX CBOMCTBA U HeHus. CBoilcTBa onpenenureneil. MeTo1bl BBIYMCIEHUS
BBIYUCIICHHISL.
1.3. Cucrtembl muHeiHBIX anre0- | CucteMbl IMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY).
pamueckux ypaBHeHHil, oc- | CoBMecTHas (HECOBMECTHAs), ONpeAeIcHHAs (HEOoMpeaeseH-
HOBHBIE TIOHATHSA, hopmynbl | Has) CJIAY. ®opmynsl Kpamepa. Meton 'aycca. i
Kpamepa, meton ["aycca.
1.4. Bexkropsl, ocHOBHBIE TOHS- | CKansipHBIE ¥ BEKTOPHBIC BEMMUUHBL. JIJTnHA (MOIYIh) BEK-

tasg. Cucrema KOOpIWUHAT
Ha TPSIMOM, HA TUIOCKOCTH,

TOpa, HyJIEBOW BEKTOP, KOJIUTMHEAPHBIE, KOMIUTAHAPHBIE,
MIPOTHBOMOJIOKHEIE U paBHBIC BEKTOPHI. JIMHEHHBIE oniepa-




B MpocTpaHcTBe. JInHelHbie
omepauuu HaJl BEKTOpamH,
UX CBOMCTBA.

uuu HaJl BekTopamu. Enqunnansiil Bexktop. [Ipoeknus BekTo-
Pa Ha OCh M COCTABJIAOILAsI BEKTOPA 10 OCU. MOyJIb BEKTO-
pa. HeoOxomumoe 1 JOCTaTOuHOE yCIOBUE KOJUTHHEAPHOCTH
BEKTOPOB.

1.5. CkansipHoe, BekTopHOe U | CkalsipHOE MPON3BEACHUE BEKTOPOB. Y CIIOBHE MEPICHIU-
CMEIIaHHOE TMPOU3BENEHHUE | KYIIpHOCTH BEKTOPOB. BekTopHOE Npou3BeieHIe BEKTOPOB.
BEKTOPOB, HMX cBoilcTBa u | ['eomMeTpHueckuil CMBICI BEKTOPHOIO, CMELIAHHOTO MPOH3- i
BBIYHCIICHHE. BE/ICHUS BEKTOPOB.
2. MaremMaTHUYeCKHii aHAJIU3
2.1. OyHKIUA, OCHOBHBIE TOHSA- | [loHATHE QyHKIIMOHATBEHON 3aBUCUMOCTH. Baxkneiimme
THS, CIOCOOBI  3amaHus, | 3nIeMeHTapHbIe QyHKIUH. [Ipenen yHKIUN, onpeneneHue u
npenen (yHKIUHM, MaTteMa- | nmpuMmepsl. OCHOBHBIE TEOPEMBI O IIpeaenax. beckonewHo -
THUYECKHE HEONpEeIeJICHHO- | Majble M OeCKOHE4HO Oobinue QYHKIMH, UX CBOMCTBA.
CTH U MX PacCKpbITHE. PackpbITue Heolpe1elIeHHOCTEH BUja 09/60, 00—,
2.2. Beckoneuno wmameie (yHK- | PackpreiTie Heonpenenernnoctel Buna 0/0. 1-it 3ameuarens-
MM, UX CpaBHEHHE, l-i W | HBIU Mpesen, CeNCTBHs, COCOOb!I BhuuciaeHui. Tabmuna
2-i1 3aMeyaTeNbHbIC Ipeae- | SKBUBAJICHTHOCTEH U €€ IPUMEHEHHUE. 2-1 3aMevaTelIbHbIH -
Jbl, TabnWla OSKBUBAIEHT- | MpEJEN, PACKPBITHE HEOTIPENETIEHHOCTH BUAa 1%, ClencTeums,
HOCTEH U ee NpUMEHEHUE. CIOCOOBI BEIUMCIICHHN.
2.3. OpHoctropoHHue mpenensl, | OqHOCTOpOHHME Ipeaensl. OnpeneneHus HenpepbIBHON
HeNpepbIBHOCTh  QYHKIMH. | GyHKIMH B Touke. HenmpephIBHOCTD (DYHKIMH Ha OTPE3Ke.
AcCUMITOTHI rpaduka | BepTukanbHas, HaAKJIOHHAsI TOPU30HTAIBLHAS ACUMIITOTHI i
¢$yHKIMH. rpaduka QyHKIHH.
2.4, 3amaun, OpuUBOASAIIME K | 3amaud, NIPUBOJIINE K MOHATUIO IPOU3BOAHON. Dusnue-
TOHATHIO MIPOM3BOJHOHN. | CKHH, T€OMETPHIECKUH, 3KOHOMHIECKUI CMBICII TIPOU3BO/I-
[IpousBoxnHas ¢ynkuun, | HOM. [IpomsBoxHas cieBa u cpasa. Juddepenunpyemocts Jlexuus- 6ecena
olpezielIeHNe, TeoMeTpHuie- | (QyHKIUH U CBA3b €€ C HENPEPHIBHOCTEHIO. (2 gaca)
CKMH U  MEXaHUYECKHH
CMBICTI ITPOU3BOIHOH,
2.5. Ipasuna muddepenuupo- | [IpaBuna nudpdeperupopanns. Tadmua MpON3BOIHEIX
BaHMS, NMPOM3BOAHAS CJIOX- | OCHOBHBIX JJIEMEHTApHBIX (PyHKIui. [Ipon3BogHas CIIOXKHON
HOM  (QyHKOMH, Tabmuua | GpyHKUUH. -
MPOM3BOJHBIX ~ OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIIH.
2.6. [IpounzBoaHbIE Boiciiux | [loHsATHE MPOU3BOIHOIN BTOPOIO, TPETHETO U T.J. MOPSIIKOB.
MOPSIIKOB. 3aKOHOMEPHOCTH B OTBICKAHUH ITPOU3BOIHBIX BBICIIUX I10O- -
PSLAKOB.
2.7. OcHoBHble Teopembl nud- | Teopembr depma, Poss, Jlarpamka, Komu.
(hepeHIMaTBPHOTO HCUHCIIe- -
HUS
2.8. Heobxoaumsble n nocratod- | Bospacranue n yObiBaHMe (YHKIMH, MOHOTOHHOCTb, T€0-
HbIE YCJIOBHS MOHOTOHHO- | MeTpuueckuii cmbici. [TonsTre skcTpemyma dyHknuu. He-
CTH ¥ 3KCTpeMyMa (pyHKIuu | 00XoanMMoe ycIoBHE CYIIECTBOBaHMUS SKCTpeMyMa. Kpuru-
YyecKre TOYKH MepBOTo poja. JlocTaTouHbIe yCIOBHS 3KC-
TpemyMa ¢yHKiun. Hanbospiee 1 HanMeHbllee 3HaYCHHUE.
2.9. Brmyknocts, BOTHYTOCTH, | Beimykimocts GpyHknu BBepX (BHU3). Touku neperuda. Jlo-
TOYKH Tiepernda Trpaduka | cTaTOYHOE YCIIOBHE BHIMYKIOCTH BBepX (BHU3) Irpaduka
(hyHKIHN. (yaxann. HeobxoamMoe ycioBre CyIeCTBOBAHUS TOUKH -
neperun6a. JloctaTouyHOE YCIOBHE CYIIECTBOBAHIS TOUKH
nepernoa.
2.10. Anroputm  uccrnenoanus | Obmas cxema uccneaoBanus rpaduka Gynkmun. [Toctpoe-
(GyHKOMM W TOCTpPOEHHE | HUe rpaduKOB IPOOHO-PAIMOHATIBHBIX, IIOKA3aTEIbHBIX, -
MakeTa ee rpaduka. sorapu@MuIecKkux QyHKITHH.
2.11. OyHKUMH, 3afaHHble HesB- | DyHKIMM, 3aJaHHbIE HESIBHO. Y paBHEHHUE JIMHUHU Ha TIOCKO-
Ho. Kpussle 2-ro nopsaxa: | ctu. IIpamas Ha muiockoct. YpaBHeHus npaMbix. Omnpenene-
OKpPY’KHOCTb, DJUIMIC, THU- | HUE OKPYXKHOCTU. KaHOHHUECKOE ypaBHEHUE OKPYHKHOCTH.
nepboa, napadona. Onpenenenue 35uiunca. KaHoHnueckoe ypaBHEHHE JIUIHIICA. i
I'mnepOona, mapabosa, nX KaHOHWYECKUe ypaBHeHHs. [IpuBe-
JIEHHEe KpUBOH K KaHOHMYECKOMY BHUJY. [TocTpoeHue KpUBBIX.
2.12. OyHKIUN HECKONBKHX Te- | OcHoBHBIC TOHATHsI. O0NacTh ONpeaeNieH s, 00IacTh U3Me-
pPEMEHHBIX, OCHOBHBIE I0- | HeHHA, criocoOb! 3ananus OHII. ITpumepsr GyHkmm ABYX
HATHSA, 00NacTe ompezene- | mepeMeHHbIX. [loBepxHOCTH BTOpOTO Mopsiaka: chepa, 3i- -
HUS, TEOMETPUYECKHUN | JTUIICOUA, KOHYC, IMIIMHAPHUIECKHE TOBepXHOCTH. [IpuBene-
CMBICIL. HHE K KAHOHUYECKOMY BHUJY, MocTpoeHue. JIMHuM ypoBHs.
2.13. UYactHeie mnpom3BonmHbie 1- | YacTHBIE MPOU3BOAHBIC PYHKIMH JBYX MEPEMEHHBIX. [ €0- -




ro ®W 2-T0  TOpsaKa,
HauGonbiiee W HauMEHb-
niee  3HaueHue  (pyHKIUH
JIByX TEPEMEHHBIX B 00Ja-
CTH.

METPHYIECKUI CMBICI YaCTHBIX MPOU3BOIHBIX. YacTHbIE
MPOU3BOJHBIE BBICIIUX MOPsiAKOB. OCHOBHAs TeopeMa O
CMELIaHHbIX IPOU3BOAHBIX. Hanbobiiee 1 HanMeHbIIee
3HaueHHE (PYHKLIUH IBYX IIEPEMEHHBIX B 00JIaCTH.

2.14. Heomnpenenennsrit uHre- | Anddepennman pynkuuu, cBoiictsa quddepenunana.
rpai, ompeneneHue, cBoi- | Heompenenenusiit uarerpan. CBoHCTBa HEONPEIEIEHHOTO
CTBa, TabiWIa OCHOBHBIX | MHTErpaia. | eoMeTpH4ecKuil CMBICT HEONPEIEICHHOTO H-

MHTETPAJIOB. TeTpana. HHTErPUPOBAaHUE TPUTOHOMETPHIECKUX (DYHKIUH, i
WHTETPHUPOBaHIE IPOCTEHIINX PAIMOHATIBHBIX IPO0CH, HH-
TErPUPOBAHMUE TI0 YACTSIM).

2.15. OcHoBHBIE MeToAbl wHHTe- | Tabmwma maTerpanoB. OCHOBHBIE METOIBI HHTETPHUPOBAHMUS: Jlexuus-Gecena
TPHPOBAHMUA: 1O HaCTAM M | HEMOCPEICTBEHHOE HHTETPHPOBAHHE, HHTETPHPOBAHHE 11O (2 vaca)
MOACTaHOBKOM. 4JacTsIM, METOZ] 3aMEHBI IEPEMEHHOM.

2.16. Pammonaneasie 1pobm, oc- | PannonanpHbIe npo0H, OCHOBHBIE MOHATHSA. [IpocTeiimue
HOBHble mOHATHA. [Ipo- | panmoHambHBIE APOOH, X HETIOCPEICTBEHHOE HHTETPUPOBa-
cTediiiue IpoOu, MX WHTE- | HUE U MHTEIPUPOBAHME TTO/BEACHUEM 0[] 3HAK Au(depeH-

TPUpPOBaHMUE. Anroput™ | nuana. [ToHsTHE UTEpallMOHHON (OPMYJIBL. AITOPUTM HHTE- i
MHTETPUPOBAHUSl  pAlMO- | TPUPOBAHUS PALMOHAIBHBIX JPOOEH.
HaJIBHBIX IPOOEil.

2.17. WuTterpupoBanue  HekorTo- | MHTErpupoBaHue NpOCTEHIINX UPPALMOHAIBHBIX BBIpaXkKe-
pBIX HUPPAIMOHATBHBIX W | HHH.

TPUTOHOMETPHUUECKHUX WuTerpupoBaHne TPUTOHOMETPHUUECKUX BBIPAXKCHUH. YHU- i
(yHKITHH. BepcaJibHasl TPUTOHOMETPHUIECKAs! IT0JICTAHOBKA.

2.18. Onpenenenublii  uHTEerpan: | ['eoMerpuueckuil 1 3JKOHOMUYECKHI CMBICI ONPEACIIEHHOTO
OTIpezieTIeHHE, CBOHCTBa, | nHTerpana. CBOHCTBA ONpeiesIeHHOro HHTerpana. @opmyina
thopmymna Herorona- | Herorona-JlefitOHuma. MHTErpan ¢ mepeMeHHBIM BEPXHUM Jlexmms-Oecena
JleitOnnma, metompl uHTe- | mpenenoM. OCHOBHBIC IIpaBUIIa HHTETPHPOBAHMS. 3aMECHA (2 gaca)
TPUPOBAHUA. MIEPEMEHHOM B ONpe/ielIeHHOM HHTerpaie. MIHTerpupoBaHue

10 YaCTSM B ONPEAETICHHOM HHTErpale.

2.19. I'eomerpuueckue mpuinoxke- | [Inomans miockoit ¢purypsr B JICK u I[ICK. {nuna nyru
HUS ompezeneHHoro uHTe- | miockoi kpuBoit B JICK u IICK. O6beM Tena BpalieHus B -
rpasa. JCK.

2.20. Juddepennunanbupie ypas- | 3amauu, npuBoasiye K quddepeHinanbsHpIM ypaBHEHUSIM.

HEHUs, OCHOBHbIe MoHsATHs, | JuddepeHunanbHbie ypaBHeHHs nepBoro nopsaka. Ompe-
muddepeHnuaIbHbIE ypaB- | JIeNeHHe, TeOpeMa O CYIIeCTBOBAHUU U €IMHCTBEHHOCTH
HeHus 1-ro mopsaxa ¢ pas- | pemieHus. [ eomeTprdeckuii CMBICT ypaBHEHUsI IEPBOTO T10- -
JENeHHBIME ¥ pasfersiio- | psaka. Hemomnsle nuddepeHnnansiple ypaBHEHHUS IEPBOTO
MIAMHUCS TIEPEMEHHBIMHU. nopsaka. Juddepennuanbasie ypaBHEHUS C pa3/iesonIin-

MHCS IEpEeMEHHBIMU. MeTOIbI NX pelleHHs.

2.21. OnHOpOHBIE U JINHEWHBIE Meron 3aMeHbI IEpEMEHHOM AJIs1 PeLIEHUs] OJHOPOAHBIX U
muddepeHnnansHple ypaB- | JHHEHHBIX 1uddepeHnanbHbIX ypaBHEHNH IEpBOTO 10-

HeHus 1-ro nopsaka. Jud- | psaka. YpaBaenue bepnymnu. -
(hepeHIMaNbHBIC YPaBHEHUS
bepnyinu.

2.22. Teopust nuHEHBIX 0AHO- | JIMHEWHBIE OAHOPOAHBIE YPABHEHUS BTOPOTO NOPsJIKa: OC-
pomHbIx auddepeHInanb- | HOBHBIE TEOPEMBI, METOIBI PEIICHUH.

HBIX ypaBHEHWHA 2-TO TIO- -
psiAKa C TMOCTOSHHBIMH KO-
s dunreHTaMH.

2.23. Teopus nuHENHHBIX HEOAHO- | JIMHEHHbIE HEOTHOPOJHBIE YPABHEHHS BTOPOrO MOPSAKA:

pomHBIX  andQepeHuatb- | OCHOBHBIE TEOPEMBI, METObI PELIEHHH.

HBIX ypaBHEHMH 2-TO MO-
psilka ¢ MOCTOSHHBIMH KO-
s durnreHTamu.

4.3. JIabopaTopHbIe padoThI

y4eOHBIM TUTAHOM HE MPETyCMOTPEHO.

4.4, llpakTUyecKue 3aHATUHSA




Buo 3anamus ¢
Homep
No . UHMEPaKmue-
pazoena Haumenosanue mem npakmuueckux 3aHAmuil Obvem N N
n/ HOIl, AKMUBHOIL,
oucyu- 6 uacax 2
n UHHO6AUUOHHOU
nauHbL
¢opmax, (uac.)
[etictBus Hax matpuniamu. Berurcnenue onpenenureneid. Pe-
1 1 LIIEHHE CHCTEM JIMHEHHBIX ypaBHeHUi MeTogoMm Kpamepa, me- 6 3aHsATHE-TPEHUHT
tonom ["aycca. JlefictBus Han BekTopamu. CKaisipHOE, BEKTOP- (2gaca)
HO€, CMEIIaHHOE IPOM3BEICHHE BEKTOPOB.
[penen ¢yaxmun. Acumnrotsl rpaduxa Qyskuu. [IpaBmia
muddepernrpoBanms U TabIHMIA TPOU3BOAHEIX. MccnemoBanne
PaboTta B Manbix
2 GyHKIMH KM mocTpoeHHe ee rpaduka. Kpusele 2-ro mopsxa. 4
rpymmax (2 Jaca)
YacrtHple Tpow3BOAHBIE 1-TO M 2-To mopsiaka, Hanbonpmee u
HavMeHblIee 3Ha4eHUe (DYHKIMHU JIBYyX NEPEMEHHBIX B 00J1aCTH.
Heonpenenennsiii uuterpan. Meroa 3ameHsl nepeMeHHou. MH-
Pea P A p Pa6ora B MajbIx
TErpUpoOBaHUE TI0 4YacTsAM. VIHTerpupoBaHWe CIHEIHAIBHBIX
3 2 N . 6 rpymmax
kiaccoB QyHkuuid. OnpeneneHHslii nHTErpai. ['eomeTpryeckue (2 aca)
MIPUJIOJKEHUS] OTIPEJICJICHHOT0 HHTErpaa.
Juddepenunansupie ypaBueHus 1-ro nopsiaka. JIuHelHble of-
HOpOJHBIC TU(hepeHIINATbHBIC YPAaBHCHUS 2-T0O MOPSIKa C MO- Pabora B MajbIx
4 CTOSHHBIMU ~ KO3(duiieHTamMu. JIMHeiHple HEOJHOPOIHBIE 8 rpymnmax
I depeHnnaIbHble ypaBHEHUS 2-TO TOPsIKa ¢ IOCTOSHHBIMH (2 gaca)
Kod(ppuIreHTaMH.
HUTOro 24 8

4.5. KoHTpOoJIbHbIE MEPONIPHUSITHSA . KOHTPOJIbHAsi padoTa

Konumponvnan paboma 1 «Inemenmul 1uneitnoi u 6eKmMopHoi anzedopovy
Llenv: 1. HayuuThcs paboTaTh C MAaTPUIIAMH ONIPEISITUTEIIIMHU, CHCTEMaMU JINHEHHBIX ypaBHE-

HHUH.

2. HayuuThcs pemarh 3aa4u MPaKTHYECKON HAMPABICHHOCTH C TTOMOIIBIO 00BEKTOB
BEKTOPHOH alreOphi.
Cooeporcanue: 6 3anaHuit
1. Ilpoussectu aeiicTus Hajg matpunamu. Haiitu A2, AB.

25 0
A=|7 4 -1
35 6

1 1
B=|-2 3
5 0

2. PeminTh cUCTEMBI IMHEHHBIX YPABHEHUN:

S5X, —=3X, = X; =-1
aq 2% +X, =X =3 b
X — X, +3X; =1

33X, + X, =X, =3
2%, + X%, —2%x, =1 c.
X; + X, =Xg + X, =2

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

X, —3X, + X, =0
2%, +5X, —
3X, —2X, +X; =0

X; =0

C. KOOpAMHATHI BEKTOPA 2AB-5BC + BATC, €ro JUIMHY (1 TIOCTPOUTH €ro Ha Oymare B KIIETKY)
d. mepumetp Tpeyroiapauka ABC
4. ITaust Touxkn A(2; N;0), B(N-2;4;1), C(3,-2;N -15).

a. maittu (AB +3BC, 2AB —BC)

b. BBIACHHUTH, IPH KAKOM 3HAYCHUH ( BEKTOPBI AB + qE u qATC —2AB MEePIEHIUKYISIPHBI

C. HalTh paboTy CHIIBI f= {-5, 2, — 1} 10 nepemeneHNIO TOUYKH BIOJb BEKTOPA 2AB -BC

d. wHaiitu mwiomans Tpeyronpauka ABC

5. Haiitn muiomiaas mapajuienorpaMmma, mocTpoeHHoro Ha Bekropax ba— Nb u a+b, ecom:

a. \5\:3, \5\:4, alb




b. a=3i+2j-5k, b=2i—-2j—k,
6. Mana mupamupa ¢ Bepumnamu A (7; N; 4), A, (7, -1 N-2); A3, N+3;1), A,(—4; 2; 1). Haiitu:
a. yrox mexay peopamu A A,, AA;;
b. o6bem mupamup;
C. JUIMHY BBICOTBI, OMYIICHHON Ha rpanb A A, A, .
Konmponvnasn pavoma 2 «Hauana mamemamuueckozo anaiuza)

Lenv: 1. Hayuntbes pabotaTh ¢ QyHKIHUAMHU.
2. HayuuTtbcsl BBIYUCIIATH MIPEEIIBI, TPOU3BOHbIE, CTPOUTH MAaKeThl TpauKoB (PyHKIHH.

Cooepoicanue: 4 3amaHus
1. Beraucnuth mipenensl QyHKIUN:

2 Tim 6x" —5x° +4 . x> —2x+1 . 2x—6
x> (x* —3x)(2x* +5X) 13— x? —x+1 H’f «/6+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 npon3BoHytO:

_(2x+1)-x? —x 1 x [2 B sin? 21x
= v b.y—marctg(e -Jé) C. y=4tg4+——>7——

B 21cos42x

X22 +1 e y:4ln2(ﬁ7«/ﬁ).
X“+4

d. y=arctgx + g In

3. Haiitn ypaBHeHue KacaTenbHOM U HOPMaK K rpaduky QyHkumu Y = — 1’ B TOYKE Xo= -2.
X"+

4. ViccnenoBath GYHKIUIO ¥ IOCTPOUTH TPaQUK:
x? -1 3x-1
x2+3 ' x>

a y=x>-x b. y=

Konmponvnaa pavoma 3 «numezpan»
L]ens: HayuuTbcesl BHIIOTHATH ACHCTBUE HHTETPUPOBAHUE
Cooepoicanue: 4 3anaHus
1. ITpounTerpupoBath GyHKIUU
x?dx
a |

\/; .
b Je +8dx C-I sin X dx d-J- sin x
J5x* +3 Jx J3—cos? x J3—cos

I ctg 3x smd ™ f. J‘(x2 +5x+6)sin2xdx g. Iln(cos x)dx
h. j i | x+1 d k| "o
Jx2—2x+5 (X =5)(x* +2x+2) x* —x?

Jxdx

2. [onb3ysick popmynoit HeroToHa-JIeHOHMIIA, BBIUKMCIUTE ONPEICIEHHbINA HHTSIPAIT I \/— T

Koumponwsnas paooma 4, «/[lughgpepenyuanvnsvie ypagnenun
L]env: 1. HayunThes pemath nuddepeHnuaibHble YpaBHEHUS.
2. OcBouth pemeHne 3agadu Komm.

1. Pemmts nuddepeHnmanbHbie ypaBHEHHS
Xy'=y=0
X+Xy+y' (y+xy)=0
x4y + (y—1)dx=0
=y +1)ctgx
tg X -sin? y dx = —cos?x -ctg y dy

®Poo0 o

10



2. Haiitu wactHOe pemenne auddepennuansaoro ypapaenus y” + py' +qy = f(x), yroierBopsioree
HauaneHeIM ycrnoBusaM y(0) = y,,»"(0) =y, .

a. y'+4y' +4y= e y(0)=1, y'(0) =8.

5
b. " =5y"+6y =x3(0) =7, y'(0) = —.

1
y"+y=cos2x; y(0)= _5’ y'(0)=1

Bbmaqa 3agaHus, IIPUEM Kp IIPOBOJUTCA B COOTBCTCTBHUU C KAJICHAAPHBIM y‘Ie6HI:IM Fpa(bI/IKOM.

Onenka Kpurtepun onieHKH KOHTPOJIbHOMH padoThI
3aureHo «3a4TeHO» CTAaBUTCA MPU YCIOBUM MPABUIBHOTO BBIIIOJIHEHHUS BCEX 3aj1a-
HUH.
He 3auteno Ecnu He BBINONHEHO XOTs ObI OHO U3 00s3aTENBHBIX 3aJaHHiA, TO 00yYa-

FOIMICS IMOJIy4acT OLUCHKY «He 3auTeHO» M HE AOIIYCKACTCA K CEMCECTPO-
BbIM KOHTPOJIbHBIM MEPOIPHUATUAM: DK3aMCHY B COOTBCTCTBHUHU C y‘le6HbIM
IIJIAHOM.

11




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 Y qeﬁnmxy pe3ynbmanmos
Kon-60 3aHaAmuu
No, naumenosanue uacoe
pazoenoe OucyunIuHbsl OIIK-3
1 2 3 4 5 6 7
1. JIunelinas u BeKTopHas airedpa 53 + 1 53 JIk, 113 kp 1,1, sk3ameHn
2. Maremaruyeckuii aHaJIn3 334 + 1 334 JIk, 113 kp 1, 1, sx3amen
ecezo wacoe | 387 387 1 387

12



6. IEPEYEHb YYEBHO-METOAUYECKOT O OBECIHHEYEHUA LA
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIIUXCHA 11O AUCHUITJIMHE

a) [loaroroBka K JIEKIMOHHBIM M NPAKTHYECKUM 3aHATHAM

1.bexuposa, P.C. Matematuka. JIuneitnas anreOpa: Meronuueckue ykazaHus Ijsi 0OydalOMIUNACIOB WH-
JKeHepHO-PKOHOMHYeckuX criennansHoctei./P.C. bekuposa, O.I. Jlapnonosa, O.M.Mensenesa. - bparck:
bpI'Y, 2005. — 83 c.

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

3.EmenbsnoBa, H.B. Maremaruka. UaTerpupoBanue QyHKIMHA OJTHON MepeMeHHoi: MeToanyeckue yKka-
3anus/ H.B. EmMenbsanoBa, A.A. ['oBopuna. — bparck: bpI'VY, 2010. — 65 c.

4.EmennbsinoBa, H.B. PackpbiTue HeonpeneneHHocTel B mpenenax: Meroauueckue ykazanus/ H.B. Emens-
saoBa, O.I'. Jlapnonona. — bparck: 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.JTazaps, O.B. Bekropnas anredpa: Metomuueckue ykasauusi / Jlazaps 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
MaTEeMaTHYECKOT0 aHaIu3a. 3aJaHus sl cCaMOCTOsSTeIbHOM 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 / barunora T.I'., bekuposa 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 MaTeMaTrueckuii ananus. JuddepeHnnanbHOe HCUUCICHUE:
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 OCHOBHO¥W M JOMOJHUTEJIbHOMN JIMTEPATYPBI,
HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCIMIIIAHBI

Konuuecmeo
Ne Haumenoeanue uzoanusn Buo IKIEMNIAPOE 6 Obecne-
3AHA-MUA| GuGnyomere, | LETHOCTMY,
(Ix, IT3, kp) . (OK3./ yedr.)
2 3 4 5
OcHoBHasi IuTEpaTYpa
. |Ilmcemennsiit, JI. T. KoHcmekT JeKIHiA 0 BEICIIEH MaTeMaTHKE : ITOJTHBIN 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. KD 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
. | Harko, I1. E. Briciras MmaTemaTnka B ypaKHeHHAX U 3ama4dax. 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
.| Hauko, I1. E. Bricmas MaTemaTnka B ynpaXHEHUSIX U 3a1a4ax. B 2-x 4. 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 HHTErpalbHOE UCUUCIEeHHUs. B 2 T. JIx. IT3
T.1-2 : yue6HOe mocobue amst By30oB / H. C. [IuckyHOB. - 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 By3oB / H. C. [TuckyHOB. - 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 PeCypCHI:

1. DnexkrponHsbIi Katanor oudnuorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK
&P21DBN=BOOK&S21CNR=&Z211D=

2. DnexrponHas 6udmmorexa bpI'V http://ecat.brstu.ru/catalog

3. DneKkTpoHHO-OMONIMOTEeYHAsl CHCcTeMa «Y HUBEPCUTETCKas Onbmmoreka online»
http://biblioclub.ru

4. DnekTpoHHO-OMbOIMoTeuHas cuctema «M3narenscTBo «Jlanb» http://e.lanbook.com
5. Uaudopmannonnas cucrema "EqnHoe OKHO A0CTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru

6. Hayunas snexrponnas 6ubnmmoreka eLIBRARY.RU http://elibrary.ru

7. Yausepcurerckas napopmanunonnas cucrema POCCUS (YUC POCCHA)
https://uisrussia.msu.ru/

Kpowme Toro, Bcerna 4OCTYNHBI CIENUANIbHBIE TEMAaTUYECKUE calThl. Hanmpumep:

1. http://mathserfer.com/problist.php?tema=vect_act ;

2. http://libedu.ru/l_b/minorskii_v_p_/sbornik_zadach_po_vysshei_matematike.html;
3. http://www.exponenta.ru/educat/news/kuleshov/index.asp;

4. http://www.allmath.ru/ .

9. METOANMYECKHUE YKA3AHUSA JIA OBYYAIOLIUXCSA IO OCBOEHHIO
JUCHUIIJINHBI

OOyyaromuiicss TOJKEH pa3padoTaTh COOCTBEHHBIM pPEXUM PaBHOMEPHOTO OCBOCHUS TUCIIH-
rHEL [loaroToBka 00ydaromerocs: K mpeACTOSIICH JISKIIUN BKJIFOYAST B ¢e0sl psIJT BAXKHBIX TIO3HA-
BaTEJIbHO-TIPAKTUYECKUX ITATOB:

— YTGHHWE 3allMCeH, CACNAHHBIX B TPOIECCE CIYIIAHWUS W KOHCIICKTHPOBAHUS IPEABLIyIICH
JIEKIIMU, BBIHECEHHWE Ha TOJs BCEro, 4ro TpeOyeTcs mpu AanbHeimeld paboTe ¢ KOHCIEKTOM U
y4eOHUKOM;

- TexHHYeckoe oQopMIIeHHE 3amucell (MoJYepKUBaHKEe, BBIJEIEHNE TJIABHOTO, BHIBOJOB, J10-
Ka3aTeJIbCTB);

—  BBINIOJIHEHUE MPAKTUYECKUX 3a/IaHUH TPETo1aBaTers;

— 3HAKOMCTBO C MaTEPHUAJIOM IMPEACTOSIICH JIEKIIUU TT0 YICOHUKY U JOMOJIHUTEIHLHON JTUTEepa-
Type.

AkTHBHas paboTa Ha JICKIMH, €¢ KOHCIICKTHPOBAHHE, MPOJAyMaHHAs, IEICHANPABICHHAS, CH-
cTeMaTHyecKas, a TJIaBHOE - T0OpOocoBecTHas M TIyOOKO OCO3HaHHAs MOcHeAyrolas padoTa HaJ
KOHCIIEKTOM - B&KHOE yCIIOBHE YCTICIIHOTO 00yUeHUS 00y4JaromnuiCsIOB.

9.1. MeToanuyeckue yKa3aHusi 1Jis1 00y4aromMXcsl M0 BHINMOJHEHUIO MPAKTUYECKHUX 3aHATHIA

[TpakTHdeckue 3aHATHUS 110 MaTeMaTHKE MO3BOJIsIeT oOydaromuiicsy 6osee Tyboko pa3odpaTh-
Cs B TEOPETUUECKOM MaTepHalie M OMPENETUTh CPephl ero MPaKTUIECKOTro mpuMeHeHus1. OCHOBHas
[eNb TPAKTUYECKOTO 3aHSATUS — PAa3BUTHE CAMOCTOSITENLHOCTH oOydaromierocs. [loaroroBka k
MPAKTUYECKUM 3aHSATUSIM COCTOMT B JOOPOCOBECTHOM aHAlM3€ TEOPETUYECKOro MaTepuaia, Co-
CTaBJIEHUU KPATKUX CIPABOYHUKOB, CIOBApPUKOB, CXeM, aliropuTMoB. KpoMe Toro, Bce qomaiiHue
3aJlaHusl K MPAKTHYECKOMY 3aHSTHIO JIOJDKHBI OBITh BBITIOJIHEHBI, JTHOO TMOATOTOBJICHBI BOIPOCHI
MPEnoAaBaTelio, PACKPHIBAIOIINE TPYTHOCTH B OCBOCHUHU y4eOHOTO MaTepuana.

IIpakTnyeckoe 3ansitue Nel JleiicTBus Haa marpunaMu. Beruncnenue onpeaenureneii. Pemenne
CHCTEM JIMHEHHBIX ypaBHEeHH MeTonoM Kpamepa, metonom ["aycca. [leiicTBUsSI Haa BEKTOpaMU.
CkansipHO€, BEKTOPHOE, CMEIIAHHOE IIPOU3BEIEHUE BEKTOPOB.
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Llenb: 1) Hay4UTHCS BBINOJHATH ACHCTBHS HaJ MaTPHIAMH, BBIYHCIISATH ONPENCSITHTENH, PeIaTh
CUCTEMBI JIMHEWHBIX YypaBHeHHH MeronoM Kpamepa, metogom ['aycca. 2) Hayuntbcs 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 OnpeneauTeny TPEThero 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 ypaBHeHUN MeToioM Kpamepa u meroniom ["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 IIPOHU3BCACHHA BCKTOPOB.
1. Jlanbl BepuIMHBI TPEYTOIBHIKA A(-12,4), B(~4,2,0), C(3,—2,1). OTPE/euTh ero BHYTPEHHHH 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. PacKpbITh CKOOKH M YIIPOCTHTB BRIPAKCHIS: 8) 27 (7 x K) + 3] (I x K) + 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 tpeyronsuuka 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 BBHIMOJHEHUS: 1) MpOYMUTaTh JEKIHUIO U PACCMOTPETh MPUBEIEHHBIE B JIEKIIMU O0pa3Iibl
pelLeHHs 3aJaHHii; 2) BBITOIHATH 3a/IaHUsI TPAKTUYECKOTO 3aHATHSI aHAJIIOTUYHO.
@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 ypaBHeHUH MeToioM Kpamepa u metogom ["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 cieayroniye 3a1a4uu, UCIONb3Ys MIpaBuiia AeHCTBUI HaJl BEKTOpaMHu, (hOPMYJIbI
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 BBIYMCIIUTD €€ 00bEM, IUIOILAIb
rpanu ABC M BBICOTY, OIYIIEHHYIO Ha DTy I'PaHb.

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

PaccMoTpeTh mpuMephl BBIMOJHEHUS aHAJTOTMYHBIX 33/IaHUM, MPUBEJACHHbBIC B JICKIUSIX, B OC-

HOBHOM U JIOIIOJIHUTEIILHOM IuTeparype. [1oAroTOBUTE BOIIPOCH! IIPETIOIAaBATEIIO.

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 MaTPUIIAMU MOKHO BBITIOJIHSTH ?
2. Kakue popMyIbl UCTIONB3YIOTCS MPU BBIYUCIICHUH CKAJISPHOTO, BEKTOPHOTO, CMEIIAHHOTO TIPO-
W3BECHUS BEKTOPOB?

IIpakTHueckoe 3ansaTue Ne2 [Ipenen ¢ynkiuu. Acumnrotsl rpaduka pynkiuu. [IpaBuna nud-
(bepeHuypoBanus U Tabauua Mpou3BoAHBIX. MccnenoBanue QyHKIMM U NOCTPOEHUE ee rpaduka.
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 M MPUMEHSTH npaBwiia AuddepeHnnpoBanns. 3) OCBOUTH ajr OPUTM HCCIIEIOBAHUS
(GYHKIMU ¥ HAYYUTHCS CTPOUTH MakeT Tpaduka QYHKIHUK B COOTBETCTBUHU C MPOBEJICHHBIM HCCIEI0Ba-
HUEM. 4) HAy4YUThCSI CTPOUTH KPUBBIE 2-TO MOpsaka. 5) HayduTbcsi HAXOMWUTHh YacTHBIE MPOM3BOAHBIC U
HauOoJIbIIIEE U HAUMEHBIIIEE 3HAYEHUE q)YHKLII/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

3ananue 2 Jns yka3zaHHBIX (DYHKIMI HaWTH aCHMIITOTHI, HAUTH IIPOW3BOTHBIC, MCCIIENIOBATh, TO-
CTPOUTH UX TpapuKu

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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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%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.

Lu=X-y)(X-2)(y-2) 6. 7=V 9. u =exﬂsin%
3aganue 5 Haiitu HamOonbliee 1 HAaMMEHbIIEE 3HaUeHHE (DYHKIIMH JBYX IEPEMEHHBIX B 00JIacTH
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) BBIIIOJIHATD 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 KpUBBIC BTOPOTO MOPSIKA
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, NPUBEACHHbBIE B JIEKLUAX, 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. Briciias maremaTuka B ynpakHeHUAX U 3aaadax. B 2 4. Y.1 :yyeGHOe 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 CAMOIIPOBEPKHU
KaxoB mopsimok neficTBuil npu BeramciaeHnn npeaena? Kakne maremaTHmdecKue HEONPENEICHHOCTH CyIIe-
ctBytoT? ChopMynupyiTe IpaBmiIa ISl PaCKPBITHAS HEONPEACTICHHOCTEH. 3aUIITe TaOIUILy PON3BOTHBIX
u npasuia audpepernmpoBanns. KakoB anroputM uccienoBanus GyHKIMU? B yeM oTiinune HaxOXICHUS
YaCTHBIX TPOW3BOJIHBIX (DYHKIIUM HECKOJILKUX repeMeHHbIX? KakoB MOpsIoK JAeHCTBHI MPHU HAXOXKJICHUU
HanOOJBIIETO U HAUMEHBIIETO 3HA4YEHUsI (DYHKIIMU JIBYX IMEPEeMEHHbBIX B 33/IaHHON obnacTu.?

IIpakTnuyeckoe 3ansitue Ne3 HeomnpeseneHnslii nHTETpasl. MeToa 3aMeHsbl mepeMeHHoi. MHTe-
rpupoBaHue Mo 4vacTsM. VHTerpupoBaHue CHEIHANbHBIX KiIaccoB (yHKUMHA. OmnpeneneHHBINH
MHTErpal. ['eoMeTpuyecKre NpUIIOKEHUs ONPEIEIEHHOIO HHTETpaa.

HG.H_B: 1) Hay‘lI/ITLCH HaxoJUuThb HeOHpeI[GHeHHLIfI HUHTCTpall, MIPUMCHATH MCTO 3aMCHBI HepCMeHHOﬁ n 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 Haiitn HeonpeaeieHHbIE HHTETPaIbl
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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, UCIIOJIB3Yys MCTOA MHTEIPHUPOBAHUS 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 CHenHaIbHbIe 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 3a/JaHHBIMU JIMHUAMU U BBIYUCINTE TUIONIA/b 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: BBHIIIOJIHUTH 3aJaHUE B TETpaau U MOKa3aThb MMPCIIoaaBaTCIIto.

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 IIPAKTHYCCKOMY 3aHATHIO!

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

JlononHuTenpHas Mreparypa

Hanko, I1. E. Beicias maTemaTuka B yIpaXHEHHUSIX U 3amadax. B 2 4. Y.2 :yueOHOe mocobdue s
By30B / II. E. [lanko, A. I'. [Tonos, T.5. KoxxeBHukoBa. - 6-¢ uza. - M.: "Onuke 21 Bex",: Beicmias
mikoia, 2003 - 304 c.
KOHTpOJIbHBIE BONPOCHI ISl CAMOIIPOBEPKHU
Hanumure Tabauily u cBoiicTBa MHTErpanoB. Kak BBINONHSACTCS METOM 3aMEHbI IEPEMEHHOW B MHTErpase?
Hanuiure GopMyJy HHTETPUPOBAHUS 10 YacTsaM. Kakue 0COOCHHOCTH METOJa MHTETPUPOBAHHS 110 YacTsIM
MOKHO Ha3BaTh? Kakue creruanbHble KiIacchl (QyHKIUHA BRIACISIOT IPH HHTETpUpoBaHuK? UeM OTIn4aroTcs
HEOTIpe/IeTICHHbII U ompeneneHHbli nuTerpan? YTto Ha3piBaeTcs KpUBOJIMHEWHOUW Tpamenumeil? Kak nHaitu
TUTONIA/Ib KPHUBOJIMHEHHOW TPaIeIny.

IpakTuyeckoe 3ansatue Ned Jluddepennumanpasie ypaBHeHHS 1-To mopsiaka. JIMHEHHbIE OTHO-
ponubie nuddepeHuaNIbHbIe YpaBHEHUS 2-TO MOpPSIKa C IMMOCTOSHHBIMU Kod(duimenTamu. JIn-
HelfHbIe HEOTHOPOAHbIE MU (]-ThHBIE ypaBHEHUS 2-TO MOPSAIKA C IOCTOSTHHBIMU KO3(DPHUIIMEHTaMU.
Lenb: Hayuutbcs ompenenats tun auddepeHnanIbHOr0 yYpaBHCHUS, BBIOMpPATh CIOCOO ero
pelieHus, penaTh, 3auchiBasi OTBET B Tpedyemoii hopme.

3amanue 1 Omnpenenuts TUNBI TuddepeHIanbHbIX YpaBHeHUE 1-ro mopsiaka 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) BBITOJHATD 3aJIaHUS] IPAKTUYECKOTO 3aHATHS aHAJIOTUYHO.

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

3a/laHus JAJI8 CaMOCTOSTeNIbHON 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 3aJaHUM, IPUBEACHHBIC B JICKIMX, B OC-
HOBHOH U JIOIIOJIHUTEIILHOM IuTeparype. [1oAroTOBUTE BOIIPOCH! IIPETIOABATEIIO.

OcHoBHast TuTeparypa
[Tucemennsrid, J[. T. KoncnekT nekiuii mo Beiciield Mmatematuke : mojublid 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",: Breiciias
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 perienus
COOTBETCTBYET KaXKIOMY THUIY Au(depeHInaIbHbIX ypaBHEHHUH MepBoro mopsaka. 4. 3anummre
dopmynbl st pemeHus auddepeHnnanbHBIX YpaBHEHUH BTOpOro mopsiaka. 5. UTo HasbiBaeTCs
mubdepeHManbHbIM ypaBHeHUEM? 6. UTo HaszbiBaeTcs oOmMM perieHueM audQepeHnnanbHbIX
ypaBHEHU?

9.2. MeTonnueckne yKa3aHus MO BbINOJHEHUI0 KOHTPOJILHOH padoThl

KonTtposbHble paboThl MPeICTaBIAIOT COO0H cr10co0 MPOBEPKH 3HAHUIN 00Y4aroLIerocs, ero
YMGHI/If/'I " 1npeanojgaraloT MMCbMCHHBIC OTBETHI HA IMMOCTABJICHHBLIC BOIIPOCHI, MO0 CaMOCTOSATEIIb-
HOE BBITNOJIHEHUE NIPAKTUYECKUX 3a7aHui. [1oAroTroBka K KOHTPOJIBHBIM paboTaM COCTOMT B OTBET-
CTBC€HHOM BBIIIOJJHEHHUH BCEX JOMAIITHUX 3a1[aH1/1171 10 JUCHUIIJIMHE 1 CaMOCTOSITEIbHOM Hpopa60TKe
OCHOBHOM U JIONIOJHUTEIbHOMN JIUTEPaTyphl, @ TAK K€ PEKOMEHYEeMbIX HCTOYHHUKOB.

Haunbonee mpoayKTHBHO SBISIETCSI CAMOCTOSTENIbHAS paboTa B OMOIMOTEKE, Te 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 METOAOB PCIICHUA K CTAHAAPTHBIM U HECTAaHAAPTHBIM 3aJIaHUSAM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX ITPH
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O NTIPOIECCA IO JUCHUITVIMHE

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 JUCIUIIVIMHE

Buo

Haumenoganue Iepeuens ocnognozo
3anAmuA Ne 113
ayoumopuu 0bopyoosanus
1 2 3 4
JIk JlexumoHHas ayauTopus - -
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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IMpunoxenne 1

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

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne D1eMeHT
KoMIIe- Kommne- | Pa3zmen Tema DOC
TEHI MU TEHIUH
OIIK-3 CIoco0- < 1.1 MaTpwurtipl, OCHOBHBIE TIOHSTHSI, BUIBI WunnBunyanbHOe 3a1aHHE
HOCTBIO L§* MaTpull, JeHUCTBYSI HaJl MaTpPULIAMHU. 9K3aMEHAIIMOHHBIM BOTIPOC
HCIIOJIb- % 1.2 Onpenemurenn 2-ro u 3-To mopsaKoB, ux | VHIMBHIYyalbHOE 3a1aHNIE
30BaTh = CBOWCTBA M BBIYMCJICHUS. 9K3aMEHAIIMOHHBINM BOTIPOC
OCHOBHBIC £ 1.3 Cucrembl TuHEHHBIX aNre6pandecKux WupuBunyansHoe 3a1aHue
3aKOHBI §' YPaBHEHUM, OCHOBHbIE MIOHATHUS, ()OPMYIIBI 9K3aMCHAIMOHHbIH BOIPOC
ecre- 5 Kpawmepa, meron I'aycca.
CTBEHHO- ; 1.4 Bexropsl, ocHOBHBIE moHATH:. CHCTeMa I/IHZIHBHHYaHBHoe}aHaHHe
HAyYHBIX = KOOpJIUHAT Ha Hp\S'IMOI\/'I, Ha IUIOCKOCTH, B IIPO- 9K3aMCHAIIMOHHBIN BOTIPOC
JUCLIH- >§ CTPaHCTBE. UJ'II/IHeI/IHLIe orepaliy Haj BEKTOpa-
UTHE 1 S MH, UX CBOHCTBA.
coBpe- é 1.5 Ckansproe, BexTOpHOE M CMEIIaHHOE HHﬂHBHHYaHBHO‘?}aﬂaHHe
MEHHEIE o IIPOU3BE/ICHUE BEKTOPOB, UX CBOICTBA U BbI- 9K3aMCHAIIMOHHBIA BOIIPOC
uidop- YHUCIIEHUE.
MAITHOH- 2.1 ®OyHKIMSA, OCHOBHBIC IOHATHSI, CIIOCOOBI I/IHJII/IBI/II[yaJII)HOG“3a,ZlaHI/Ie
3aaHus, Ipeaea QyHKIHU, MaTeMaTHYCCKUE 9K3aMCHAIMOHHBIH BOTIPOC
HO- HEOIIPEICIICHHOCTH U UX PaCKpPHITHE.
KOMMY- 2.2 BeckoHedHO Manble ()YHKIIHH, HX CPaB- WunuBuayansHOE 3a7aHHe
HHUKau- HeHue, 1-il u 2-i1 3ameyaTenbHbIe NPEebl, 9K3aMEHALMOHHBIA BOIIPOC
OHHBIC TaOJINIA SKBUBAIICHTHOCTEH 1 €€ TIPUMEHEHHE.
TCXHOJIO- 2.3 OmHOCTOpOHHWE MpPEIeIThl, HeIPEePHIB- WupuBuayansHOE 3aaHHe
T'UuU B HOCTh (PYHKIUHU. ACUMIITOTH rpaduka GpyHK- 9K3aMEHAIIMOHHBIH BOTIPOC
mpocec- L{H.
CHUOHAJIE- 2.4 3amaum, NpUBOIAIINE K TIOHATHIO TIpou3- | MHIMBHIyaTbHOE 3a1aHUC
HOW nesi- BoaHOM. [Ipon3BoiHAs QYHKIIUH, OTIpEiee- 3K3aMEHAIIMOHHBIN BOIIPOC
TeLHO- HMUE, FEOMETPHIECKHH I MEXaHWIECKUH CMbICIT
p— TPOM3BOTHOM,

2. MaremMaTu4deCcKuil aHaIu3

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

WHauBuayansHoE 3a7aHue
3K3aMEHAIIMOHHBIN BOIIPOC

2.6 IIpousBojHbBIE BBICHINX HOPSIKOB.

WHauBuayansHoE 3a7aHue
9K3aMEHAIIMOHHBIN BOIIPOC

2.7 OcHOBHBIC TeOpeMbI TU(PPepEHITHATEHO-
IO UCYUCIICHHS

WHauBuayansHoE 3a7aHue
9K3aMEHallMOHHBIA BOIIPOC

2.8 HeoOxoanmble U IOCTaTOYHbIE YCIOBHS
MOHOTOHHOCTH M 3KCTpeMyMa (PyHKIUH

I/IHI[I/IBI/I,HyaJ'IBHOC 3a1aHuc
9K3aMeHAIIMOHHBIN BOIIPOC

2.9 BBITYKIIOCTh, BOTHYTOCTh, TOUKH II€pe-
ruda rpaduka QyHKIHH.

I/IHI[I/IBI/I,HyaJ'IBHOC 3a1aHuc
9K3aMeHAIIMOHHBIN BOIIPOC

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

I/IHI[I/IBI/I,HyaJ'IBHOC 3a1aHuc
9K3aMeHAIIMOHHBIN BOIIPOC

2.11 ®ynxuny, 3asaHHbIe HessBHO. KpuBble 2-
TO MOPSI/IKA: OKPY>KHOCTb, SJUIHIIC, I'HIIepOoIa,
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
3K3aMEHAIIMOHHBIN BOIIPOC

2.13 YacrHble mpou3BoiHbIE 1-r0 1 2-T0 1M0-
psinka, HauGosnpliiee 1 HaMMeHblliee 3HaUeHHE
(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 HHTCIPUPOBAHHUS: 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 PAIIMOHAIIBHBIX
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 BOIIpOC

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 ¢ pa3feICHHBIMA H pa3Ielisio-
IIUMHUCS IePEMEHHBIMH.

WnauBuayanbHOE 3aJaHUE,
9K3aMEHALMOHHBIA BOIIPOC

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

WnauBuayanbHOE 3aJaHUE,
9K3aMEHALMOHHBIA BOIIPOC

2.22 Teopwust TMHEWHBIX OJHOPOIHBIX D de-
PEHLMAIBHBIX YpaBHEHHH 2-T0 MOPSIKA C I10-
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, OCHOBHbIE 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 MW CMCIIAHHOC
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, TEOMETPUUYECKHUH ¢ MEXaHUYECKUun
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 TIE€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, THIEPOO- | THICCKUM
€CTECTBCHHOHAYUYHbIX na, mapaboua. AHATH3

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

2. @OYHKIUM HECKOJbKUX IIEPEMEHHBIX,
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, TaOJMIIA OCHOBHBIX HWHTETpa-
JIOB.

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

6. PamuoHnanbHbIe ApOOU, OCHOBHBIE TTOHS-
tus. [pocreiimme apoOH, MX MHTETPUPOBa-
HUE. AJITOPUTM HHTETPUPOBAHUS PAIlHOHATb-
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 prunmeHTamu.

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

IToka3aTenn

OneHka

Kpurepun

3HaTh

OIIK-3

- BUAIBI U crieln(UKY HCTOYHHUKOB
JIOCTOBEPHOM MaTeMaTH4eCKOH
nndopmanuy, (yueOHUKH, yueo-
HbIE TOCOOHS, KOHCTIEKTHI JICKIINH,
WHTEPHET, HAYYHBIC CTAThN).

- OCHOBHBIC MAaTEMaTHIECKHUE I10-
HSTHUS ¥ METOJIBI HCCIIEIOBAHMS,
0COOCHHOCTH MX MPUMEHUMOCTH B
Pa3HBIX HAY4HBIX 00/IACTAX, CIIe-
UKy MaTeMaTH4eCcCKUX CUMBO-
JIOB.

Ymersn

OIIK-3

- OCYILIECTBIISITh LieJICHAIPABIICH-
HBIW [TIOMCK MaTeMaTUYECKOM UH-
(hopmary; UCIONB30BATh Pa3Ind-
HbIC HCTOYHUKH MH(OPMALIUH B
cBoei paboTe; MPOBOIUTH aHANIHU-
THYecKre 0030pHI HH(OpMAITHH:
CTPYKTYPHPOBaTh, MUHIMH3HPO-
BaTh, BBIIEJIATH IMIABHOE, YCTAHAB-
JIMBaTh CBSI3U MEXIY 0a30BBIMU
AJIEMEHTaMH.

- Ha OCHOBE Haii/IcHHO# nH(popMa-
IIMH BBIOMPATh ONTUMaJIbHBIN CITO-
co0 perreHusi MaTeMaTHIeCKOM
MpoOJIEMbI WK 3a]1au¥; aHAJTN3H-
POBaTh MOJyYEHHBIE PE3YIIbTaThl 1
JIeTlaTh Ha MX OCHOBE BBIBOJIBI.

- 'PaMOTHO IIPUMEHSTH OCHOBHBIC
MaTeMaTHYeCKHe CUMBOJIbI, TOHS-
THUSI 1 METOABI UCCIIEIOBAHMSI.
Baagers

OIIK-3

- IpUeMaM¥ BU3yaln3aluy HH-
(hopmarnuu: mpecTaBiIeHUe B BUIE
rpaduKoB, cXeM, TaOJIHII.

- TEeXHHKaMU BBIIIOJHEHHS pacue-
TOB ¥ BEIYHMCIIEHUH, HABBIKAMH
MaTeMaTHIeCKOi 00padOTKH pe-
3yJIbTaTOB U3MEPEHHH U BEIYHCIIE-
HUH, IPEACTaBICHNS PE3yIbTATOB
B TpeOyeMOM BHJIE.

- HaBBIKAMH PEIIeHNUS 3a]1a4 U3
pasHbIX o0JacTel MaTeMaTHKH.

- HaBBIKAMU HCHOJIb30BaHUS H3Me-
PHUTENBHBIX W BBIYMCIUTEIbHBIX
YCTPOWHCTB, nH(pOpMaMOHHBIX
TEXHOJIOTHI JUTsl BBITIOJIHEHHUS pac-
YeTOB, BBIYHMCIEHHH, COCTAaBIICHUS
u odopmwieHHsT PE3yNBTaTOB pe-
IICHHS 33/1a4.

OT1Iu4yHO

CB0OOOIHO W YBEPEHHO HAXOAWUT IOCTOBEPHBIC HCTOYHUKH
HHPOPMALINH, OIEPUPYET IMPEIOCTaBICHHOW HH(OpMAIHe,
OTJIMYHO BIAJCET HAaBbIKAMU aHalIM3a M CHHTe3a MH(popma-
IIMM, 3HACT BCE OCHOBHBIC METOIBI PEUICHHUs MpobIeM,
NpeayCMOTPEHHbIE YU4eOHOH MpOrpamMMoii, 3HaeT TUIWYHBIC
OIMOKK M BO3MOXKHBIE CIIOHOCTH ITIPH PELICHUH TOW WIIU
WHOH mpoOJIeMBI M CIOCOOCH BBIOpaTh U 3()(EKTUBHO MpUMe-
HHUTbH aJIeKBAaTHBI METOJ| PELICHUs] KOHKPETHOH IpOOIeMBbI
Wi yueOHOW 3ajgaun. J[eMOHCTpUpyeT Ha BBHICOKOM YpPOBHE
HaBBIKM BBIIIOJIHEHUSI PAcdeTOB M BbIUUCIECHUH. I'paMoTHO
UCTIONB3YeT TPH 3TOM BO3MOXKHOCTH  BBIYHCIHTEIBHBIX
YCTPOUCTB M MHPOPMAITMOHHBIX TEXHOJIOTHIH.

Xopowo

B OonbmMHCTBE CiydaeB CHOCOOEH BBISBUTH JOCTOBEPHBIC
UCTOYHMKU HHPopManuu, oOpaborarh, aHAIM3UPOBATH U
CHHTE3MPOBaTh TPEUIOKEHHYI0 HH(POPMAIHIO, BEIOpaTh Me-
TOJ| pelIeHus MpoOJeMbl M pemuTh ee. JlomyckaeT eanHuY-
HBIC CEpPhE3HBIC OIMMOKN B PEIICHUH MPOOJIEM, MCIBITHIBACT
CJIOKHOCTH B PEAKO BCTPEHAIOIINXCS MM CIOXKHBIX CITydasx
penieHust mpooieM, He 3HACT THITMYHBIX ONIMOOK M BO3MOXK-
HBIX CJIOKHOCTEH NMpH pELIEHHH TOH WM WHON MPOOIEeMBEI.
JleMOHCTpHpYET Ha AOCTAaTOYHOM YPOBHE HAaBBIKM BBITIOJIHE-
HUS pPacdyeToB U BBIYMCICHUH. M3penKa UCIonb3yeT Mpu 3TOM
BO3MOXKHOCTH BBIYHCIUTEIBHBIX YCTPOWCTB U HMH(pOpPMAIHU-
OHHBIX TEXHOJIOTUHl.

YaoBie-
TBOpHU-
TeJbHO

JomyckaeT OmMOKH B ONPEACICHUN JAOCTOBEPHOCTH HCTOY-
HUKOB HMH(poOpMauuu. JIeMOHCTpUpYeT Ha HH3KOM YPOBHE
CIIOCOOHOCTD NPUMEHSATh TEOPETUUECKUE 3HAHUS K KOHKPET-
HOMY (paKTHYECKOMY MaTepuaiy. B oTAeNbHBIX ciIydasx cro-
cOOCH NMPaBWIIBHO pelIaTh TOJBKO THIUYHBIE, Hanbojee 4a-
CTO BCTpeUaromuecs mpobaeMbl, 3a1a4l B KOHKPETHOH o0ma-
CTH. I[eMOHCTpI/IpyeT Ha HHU3KOM YPOBH€ HAaBBIKHW BBIIOJHE-
HUS pacy€TOB U BBIYMCIICHUM.

Heyno-
BJICTBOPH-
TeJbHO

Hecnocoben ocymiecTBIsATh MOMCK HeoOxonumon mH(opMa-
1uH, 00pabaTeIBaTh HHGOPMANNIO, HE UMEET HaBBIKOB aHAIIH-
3a ¥ CHHTE3a, HEe 3HAeT METOJIOB pelIeHns IpobieM, 3aaad, He
MOXXET peImaTh MpoOyieMbl, 3amaun. He BnameeT TeXHUKON
BBIYHCIICHUH.
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4. MeToauyeckue MaTepHaJibl, ONpeaesiiollie NMPOUeAYPbl OLEHUBAHUS 3HAHWI,
YMEHMHIi, HABBIKOB M OIBITA 1eATEIbLHOCTH

JucuumnnuHa MareMaTuka HalpaBlieHa Ha 03HaKOMJICHHE 00YJaroIIMXCsl C MECTOM U POJIBIO
MaTEMaTUKU B COBPEMEHHOM MUpPE, MUPOBOM KYyJIbTYpE U UCTOPHH; HA MOJYyYEHUE TEOPETUUECKUX
3HAHUW W TPAKTHUYECKUX HABBIKOB NMPUMEHEHHs] CHCTEMbl (PYHIAMEHTAIbHBIX MaTEeMaTHYECKUX
3HaHUH A7 uaeHTH(GUKany, GOPMYIMPOBAHUS M PEIICHUS TEXHOJIOTHYECKUX MPobieM B mpodec-
CHOHAJILHOM cdepe, a TaKKe OCYILIECTBICHHS MMOUCKa, XpaHEeHUs, 00pabOTKU U aHaIM3a UH(poOpMa-
IIMU U3 Pa3jIMYHbIX UCTOYHUKOB U IPEJCTABJICHUS €€ B COOTBETCTBYIOIIEM BUJAE U JJIS UX Jallb-
HENIIEro UCI0JIb30BaHUS B IPAKTUYECKOU J1EATEIbHOCTH.

N3yuenune nqucuuninuael MaremaTuka peaycMaTpuBaeT:

— JIEKLIUH,

— IPaKTUYECKHUE 3aHATHS,

— KOHTpOJIbHBIE PadOTHI;

— DK3AMEH;

— CaMOCTOSITENIBHYIO PaboTy o0ydaromerocsi B 00beMax 4acoB, COOTBETCTBYIOIIUX y4eO-
HOMY IUIaHYy HaIlpaBJICHUS.

B xone ocBoenus pasnena 1 «JluneiHass u BekTOopHas anredpa» oOydaroniuecs: JOJKHBI
YSICHUTb MJIEW MaTEMAaTUYECKOTO MOJECIUPOBAHMS B MPOCTPAHCTBAX Pa3HBbIX U3MEPEHUI U Mpume-
HEHUS METOJIOB JIMHEMHOI anreOpbl M TEOPUH BEKTOPOB B pELICHHH 33Jad MpodeccroHalbHOMI
IPAKTHKU.

B xozne ocBoenus pasznena 2 «MaTemMaTHUECKHI aHAIN3» 00y4arolecs: OCBauBalOT OCHOB-
HbIE IPUEMBI U METO/Ibl IIOCTPOEHUS U aHAJIN3a JMHAMUYECKUX MOJEIEH.

OOyvaromumMcs HEOOXOAMMO OBJIAJETh HABBIKAMU U YMEHUAMU MPUMEHEHHUS H3YYE€HHBIX
METOJIOB JUIsl Pa3pabOTKH U peanus3aliu MpodeccnoHaaIbHO OPUEHTUPOBAHHBIX IMPOEKTOB B MOCIIE-
Iyrolel yueOHO! AeITeTbHOCTH.

B nponecce nzydueHus AUCHUILIMHBI PEKOMEHYETCsl Ha IEPBOM 3Tare 00paTuTh BHUMaHHE
Ha CIeU(pHUKY MaTeMaTHUYECKUX TEKCTOB U YMEHHE BBIOMPATh METO/Ibl PELICHUS PA3IMYHbIX 3a/au.

OBnazneHue KI0YEeBbIMU MOHATUSMU SIBJISIETCSI OCHOBOW yCBOEHHS! Y4eOHOTO MarepHualia 1o
JUCLIUIUINHE.

[Ipu moaroToBke K 3a4eTy U 3K3aMeHy 0co00e BHUMaHHE HEOOXOAUMO YJEIUTh pPEKOMEH-
JAUAM U 3aMEYaHUsIM NIPENoAaBaTeseil, BEAyIUX ayAUTOPHBIE 3aHATUSA 110 JUCLUILINHE

B npornecce npoBeaeHHs] MPaKTUUECKUX 3aHATHH MPOMCXOAMUT 3aKperuieHue 3HaHul, (op-
MHUPOBAaHNE YMEHHMN U HABBIKOB IIPUMEHEHUS PA3JIMYHBIX METOJIOB PELIECHUS CTaHAAPTHBIX MaTeMa-
THUYECKUX CUTYalUM.

CamocrosaTenbHyI0 paboTy HEOOXOIUMO HAUMHATh C YTECHHS JIEKIMH U y4eOHUKOB.

B npouiecce KoHCYnbTaIMK C MpernogaBaTesaeM o0yJyarouiics BbISICHSIET HaJTM4uKe po0esioB
B 3HAHMSX M CII0C00axX peleHus pa3HbIX CUTYaIUM.

Pabota ¢ nmuTepatypoil SBISIETCS BaKHEHIIIMM JIEMEHTOM B TIOJIYYCHHH 3HAHUN IO TUCIH-
nHe. [Ipexae Bcero, HE0OXOIUMO BOCIIONB30BAaThCA CHUCKOM PEKOMEHIyeMOM 1Mo JTaHHOM Jauc-
LUIUIMHE TUTepaTypol. JlonoaHUTebHbBIE CBEIEHUS M0 U3y4YaeMbIM TEMaM MOXHO HaWTH B MEPHO-
r4ueckoi neyatu u MHTEpHETE.

[IpenycMoTpeHo MpoBeeHnEe ayIUTOPHBIX 3aHATHH B BHUJE CUTyallUi OOIIEHUs B coyeTa-
HUH C BHEAYIUTOPHON pabOTOH.
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Ipunoxenne 2

AHHOTAIUA

padoueil mporpaMMbl JUCHMILIMHBI
MartemMaTuka

1. Hexap n 32124y AMCHUTIHHBI

Iesnpro M3ydeHUs 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
MBILLUIEHHUIO.

OOyueHue OCHOBHbIM MaTeMaTHYECKUM METOJIaM IpeciieyeT Lielb 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, XpaHEHHe, 00padOTKy U aHaIN3 MHPOPMALUU U3 Pa3IMYHBIX 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 T0JIX0/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 Pacmipenenienue TpyI0EMKOCTH IO OT/ACIBHBIM BHJIAaM y4eOHBIX 3aHSTHH, BKIIFOYas CaMOCTOSI-
TesbHYI0 padory: JIk.- 22 yac., [13 - 24 yac.; CP - 341 yac.

OO01mast TpyA0eMKOCTh JUCIUILINHBI cocTaBisieT 396 waca, 11 3a4eTHBIX eAMHHMIT

2.2 OCHOBHBIE pa3/elbl IUCHUTUTHHBIL:

1. JIuneitHas u BekTOpHas anredpa
2. MaremaTn4eckuii aHaITN3

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 HH(POPMAIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUH B MNPO(EeCcCHOHAIbHOW mes-
TEJIbHOCTH

4. Buabl NpOMeKyTOYHOM aTTecTAUMU: DK3aMEH.
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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 JUCHUILIMHE BHOCATCS CIEAYIOINE N3MEHEHUS:

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

3aBenyronuii kKageapoit
(noonucs) (®.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, UX CBOWCTBA U 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 (DYHKIWHU, 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 pon3BoaHOH. [Ipoms- | kp
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 HCYHCIICHUSI 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 mpou3BOAHBIE 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.PanronanbHble 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
(dhopmyma Herotona-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 JTMHEHHBIX HEOJHOPOIHBIX AN PeEpeHINATb-
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 padoTa MOXKET ObITh 3aYTeHAa MIIM 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 TIOHATHS 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; MCIIOIBb30BaTh Pa3In4YHbIe HICTOYHUKY HHOpPMaIKH B cBOeit 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 JENIaTh 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 BHIUYMCIICHUI, 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, NHPOPMAIMOHHBIX TEXHOJIOTHH JUISi BHIIIOJIHEHHSI PAcUeTOB,
BBIYHCIICHUH, COCTaBJICHNS] M 0pOpMIICHNUS pE3yIbTAaTOB PELICHUs 3a/1a4.

ypOBHE

He 3auTeno

HeMoHCTpUpyeT
OOJIBIIMHCTBO MOKa-

3aTelield Ha HeJocTa-
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

st Haoopa 2014 roapa u yuebnsiM mmanom GI'BOY BO «bpl'Y» mns 3aounoit ¢popmMbl o0yde-
Hus ot 03.07.2018 r. Ne 413.

IIporpammy cocTaBUIINU:

O.U. MenBeneBa
JIOLICHT, KaHAMIAaT TEXHUICCKUX HAyK

Pabouas mporpamma paccMOTpeHa ¥ yTBEpKIeHa Ha 3aceqanuu kadeapsl Mud

oT «21» Host6pst 2018 ., mporoxon Ne 3

H.o. 3aBenyromero kadeapoit Mud O.1. MenBeneBa
COI'JTACOBAHO:

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

Pabouas nporpamma ogo0peHa Meronyeckoit komuccueit EcrecTBeHHOHay4YHOTo (akynbTeTa

ot «20 » nexabps 2018 r., mpoTokon Ne 4

[Ipencenarens MeTOANMYECKON KOMUCCUU (DaKyIbTETa M.A. Bapaansiu
COT'JIACOBAHO:

Havanpauk

y4eOHO-METOIUUECKOT0 YIpaBICHUS I'.II.HexeBen

Perucrpanmonnsiii Ne
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