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1. EJIM ! 3AJIAYU OCBOEHUA JTUCHUTIJIMHBI

1.1. IlensMu OCBOEHHMS JUCUUIUIMHBI  (MOYJIS) «MaremaTuka»  SBIIFOTCS:  OCBOMUTH
(yHIaMEHTaJIbHBIE Pa3/ielibl MaTEMAaTUKU, HAYYUTh NMPUMEHATh MOJTYy4YEeHHbIC 3HAHMS Ul aHalu3a



OCHOBHBIX 3aJay, TUIWYHBIX IUIg €CTECTBEHHOHAYyYHBIX NHWCUUIUIMH W BIALETh MpPUEMaMU UX
peuienus; popMupoBaHue o0menpodecCHoHaIbHBIX KOMIETEHIHH.

1.2. 3amaun OCBOCHMS AUCIMIUIMHBI (MOIyIs): «MareMaTrukay:

- chopMUpOBAaTh y CTYJCHTOB CHCTEMY 3HAHWA W yYMEHHNW W3 OCHOBHBIX DAa3/IeNIOB BBICIICH
MaTeMaTHKHU;

- IIO3HAKOMUTH CTYI[GHTOB (610) C(bepaMI/I HpI/IMeHeHI/IH HpOCTGﬁIHPIX 68.30BI:IX MATEMATHUUYCCKUX
MOJIeNEN;

- OCBOCHHC MATCMATHUYCCKHUX HpI/IeMOB 1 HABBIKOB IIOCTAHOBKHU H peI_HCHI/ISI KOHerTHbIX 3aJa4,
OPUEHTHUPOBAHHBIX HA MPAKTUYECKOE MPUMEHEHNE MTPU U3YYCHHUH CTICIIHATBHBIX JUCIUILINH,

- OBJIaAC€HHUEC OCHOBHBIMH MATEMATHYCCKHMMHU MCTOAaMU, HCOGXOI[I/IMBIMI/I IJIsL aHAJIn3a HpOI_IeCCOB 158
SIBJICHUH TP TTOMCKE ONTUMAIBHBIX PEIICHHUH, 00paOOTKY 1 aHAIN3a PE3yIbTaTOB SKCIIEPUMEHTOB;
-Bblpa60TKa yMeHI/IH CaAMOCTOSTCIIBHOI'O ITOIIOJTHCHUSA 3HaHHI>'I II0 MAaTEMATHUKE U HCCIICOOBaAHUA
MPUKJIAHBIX 33J1a4 MaTEMaTHYECKUMH METOIaMHU.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. Yyebnas mucummuinHa (Moayis) «MareMaTtrukay OTHOCHTCS K 0a30BOM YacTh y4eOHOro IjiaHa
no HampasieHuto moxarotoBku  05.03.03  Kaprorpadus u reomHdopmaruka, npoduib
I'eonndopmaruka.

2.2 JIns u3y4yeHus] JaHHOW y4eOHOW AMCHMILIMHBI (MOAYJS) HEOOXOAMMBI CIEAYIOUINE «BXOIHBIC
3HAHUS, YMEHUS, HaABBIKU U ONBIT AESITEIHbHOCTH, (OPMUPYEMBIE MPEAIECTBYIOMNUMHU IKOJbHBIMH
TUCIUILTUHAME: «ANreOpa 1 Hadasna aHanu3a, «['eomerpus»:

3HaHus:

- 6a30BBIX MMOHATHIA ITKOJIBHOTO Kypca MaTEMAaTHKH;

-TIPaBWJI BBITIOTHEHUS ACHCTBUH C TIEIBIMUA YUCIIAMH, IEUCTBHM C TPOOSIMH,

- CBOMCTB CTEIICHU U KOPHS,

- (popMyJT COKpAIIEHHOTO YMHOXKEHHUS,

- OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMIA U MX CBOUCTB,

- METOJOB PEIICHUN YpaBHEHU U HEPABEHCTB,

- TOXAECTB TPUTOHOMETPUH,

- mpaBwI U hopmyn auddepeHupoBaHus,

- (hopmyn UHTErpUPOBAHHMS,

- METO/1a KOOpIUHAT.

Ymenus:

- CKJIaJIbIBaTh, BEIUUTATh, YMHOKATh U JI€JIUTH LIeJIble UHCia, TIpooH,

- IPUMEHSTH CBOWCTBA CTETICHU, (DOPMYJIBI COKPAIIIEHHOTO YMHOKCHUS,

- peliaTh ypaBHEHHUs U HEPABEHCTBA MIKOJBLHOTO Kypca MaTeMaTUKH,

- MPUMEHSATH mpaBuia u Gopmynsl AudQepeHIupoBaHNs U UHTETPUPOBAHHMSI, METO/1a KOOPIMHAT;

- pemaTth 3aJa4M IIKOJIBHOTO Kypca MaTeMaTHUKH.

HaBbIku 1 (WJIM) ONBIT 1€ATEJTbHOCTH:

- HaBBIKU pEIlIeHUs] ypaBHEHUI 1 HEPABEHCTB,

- HaBBIKU TTOCTPOCHUS IPa(hUKOB OCHOBHBIX PJIEMEHTAPHBIX (PYHKIIHIA,

- HaBBIKU MTOCTPOCHUS FTEOMETPUUYECKUX PUTYP.

2.3. Ilepeuenp nocienyromux y4eOHbIX AUCHUILINH, A KOTOPHIX HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (hopMuUpyeMble JaHHOW y4eOHOH AMCHUIUTMHON: MHQOpMaTuka, (u3nka, Kaprorpadus,
reou3nKa u Jp.

JucuunnuHa ocBauBaercs B 1-2 cemectpax.

3. KOMIIETEHLIUY OBYYAIOIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHUILINHBI (MOLYJIST)



[Iponiecc M3ydeHus QUCLUIUIMHBI HAIPaBICH HAa (OPMHUPOBAHUE HJIEMEHTOB CIIEAYIOLIMX
komnereHMi B cootBeTcTBuM ¢ @PI'OC BO n OIIOII BO no naHHOMy HampaBiI€HHIO MOJATOTOBKHU
(cenuanbHOCTH):

OIIK-1 — Bragenue 6a30BbIMH 3aKOHAMHU (DyHIAMEHTAIBHBIX Pa3esIOB MAaTEMATUKU B 00bEME,
HEO0XOIMMOM IS BIIaJICHUS MAaTEeMaTHUYECKUM almapaTtoM reorpauueckux HayK U Kaprorpaduu,
111 00pabOTKK MH(POPMAIIUH U aHATTN3a TeorpauIecKux U KapTorpapuuecKux JaHHBIX.

Taoauna 1. lekoMmno3uuusi pe3yjbTaToB 00y4eHust

[InaHnupyemble pe3yabTaTbl OCBOCHUS JUCIUIIIIUHBI
Ko xoMnerenuynu

3HaTh YMeTh Bnanets
HOIIK -1.1 HNOIIK-1.2 HOIIK-1.3
Hcnonb3yer O6pabarsiBaeT HNurepnperupyer

OHK_I 63.3OBLIC S3HAHUA B | yyci0BbIC JaHHBIC B PE3YJIbTAaThI

obyactu ACIIEKTE HaboieHuii B
MaTeMaTHuKH IPH |}y crieioBaHMS. MaTeMaTHYECKOM
TJTAHUPOBAHUH acIICKTE.
JIeSITEILHOCTH.

4. CTPYKTYPA Y COAEPKAHME JUCIATIIAHBI (MOIYJIST)

O0beM TUCIUTUIMHBI (MOTIYJISI) B 3a4ETHBIX €AMHHUIIAX COCTABISET 7 3a4eTHBIX equHUIT ( 252 yaca).
N3 aux 504. aynuTopHBIX 3aHATHH (Iekuuu 18, mpaktuueckue 3anatus 32), 202 d.
CaMOCTOSITEIIbHON pabOTHI.

Taonuua 2. Cmpykmypa u cooepitcanue OucyunaIunsl (Mooyis)

®opmsbl
Buner yue6HOM paboThl, | TEKYILIEro
BKJIFOYasi CAMOCTOSITENBbHYIO | KOHTPOJIS
paboTy CTYJICHTOB U yCIIEBaEMOCTH
Ne TPYJIOEMKOCTh (B 4acax) | (no Heodenam
n/ |HaumeHoBaHue panena (TeMbl) cemecmpa)
1 g dopma
§ JIK TIA IIPOMEKYTOYHO
o 3 CEM CP | it arrecTanuu
§ % b (no
2 & cemecmpam,)
@) am
1 Paznen 1. JIuneiinas anrebpa. | 1 1-3 |3 3 16 K/pNel,
IK3aMeEH.
2 | Pazgen 2. BektopHas anrebpa. | 1 4-6 |3 3 16 K/pNe2-3,
9K3aMEH.
3 | Pa3men 3. Amnamutnueckas | 1 79 |3 3 16 K/pNe4,
reOMETPHs Ha TUIOCKOCTH. 9K3aMEH.




4 Paznpen 4. Awnanutnueckas | 1 10- |3 3 16 K/pNe5,

reoMeTpus B IPOCTPAHCTBE. 12 9K3aMeH.

5 Pazgen 5. Bsemeume B |1 13- |3 3 16 K/pNe6,
MaTeMaTUYECKU aHaln3. 15 9K3aMEH.

6 | Pazmen 6.1 16- |3 3 16 K/pNe7,
Juddepenunanbuoe 18 9K3aMEH.
ucunciaeHne (QyHKIUH OHOU
IIEPEMEHHOM.

7 Paznpen 7. HurerpamnsHoe | 2 1-2 2 16 Tunosoiut
UCYHUCIICHHE (QYHKIUUA OJTHOTO pacuer Nel,
apryMeHra. K/pNe8,

9K3aMeH.

8 Pasnen 8. 12 3-4 2 16 K/pNe9,
Huddepennmansaoe JK3aMeH.
HCYHCTICHHE byHKIIH

HECKOJIBKUX NICPCMCHHbIX.

9 |Pazmen 9. UnterpanpHoe | 2 5-6 2 16 K/pNelO,
VCUHCIICHHE byHKIIH 9K3aMEH.
HECKOJIbKUX MEPEMEHHBIX.

10 | Pa3nen 10. Psansr. 2 7-8 2 16 K/pNel 1,
9K3aMeEH.

11 | Pa3nmen 11. (2 9- 2 14 K/pNel2,
Huddepenunanbabie 10 JK3aMEH.
ypaBuenus (V).

12 | Paznen 12. Teopus | 2 11- 2 14 K/pNel3,14,
BEPOATHOCTEH. 12 9K3aMEH.

13 | Pa3men 13. DJIeMEHTHI | 2 13- 2 14 K/pNels,
MaTEeMaTHYECKOM CTaTUCTUKHU. 14 9K3aMEH.

14 | toro ayguTOpHBIX 4YacoB 50 18 32

15 | Kox-Bo yacoB mia CP 202

16 | Beero uacoB 252

COJEP)KAHUE PA3JJEJIOB (mem)

Pazoen 1. /luneiinan anzeopa.
Tema 1. MaTpuubl u onpegeuTe 4.
Marpuiel, ux Bumsl. [lelicTBUS Hax MaTpuIlaMu. OJeMEHTapHbIe MNpeoOpa3oBaHMs MaTpPHIIHL.
Omnpenenureny U UX BeIYUCICHUE, CBOMCTBAa. OOpaTHas MaTpuua. PaHr MaTpuiib.
Tema 2. CucremMbl THHEHHBIX YPABHEHHUI.
[lonsaTne cucrembl TUHEWHBIX ypaBHEHHMH. CHcTeéMa n JMHEWHBIX YpPaBHEHUN C N HEU3BECTHBIMH.
OnnoponHast M HeoJHOpOAHast cucTeMbl. Pemenune nmo mpaBuiny Kpamepa. Pemenne ¢ momomnsro



obpatHoit martpuiel. Meton [Maycca. Kputepuii coBmectHocTH. Teopema Kponekepa - Kamemmu.
dyHnameHTanpHble pemeHus oxHopoanoit CJIY, cmoiictBa. CBsi3b MEXIy OOMIMMHU PEIICHUSMU
OJIHOPOJHOM M HEOJHOPOIHOW CUCTEM.
Pa3zoen 2. Bekmopnasn anzeopa.
Tema 3. BekTopbl Ha IJIOCKOCTH U B IPOCTPAHCTBE.
OcHoBHble NOHATHA. JIuHENHbIE omepanuu Haja BekTopamu. CKalsipHOE NMPOU3BEAECHUE BEKTOPOB.
BekropHoe 1 cMenaHHOe NpOU3BEACHUE BEKTOPOB.
Tema 4. JInneliHoe IPOCTPAHCTBO.
n-MEpPHBIA BEKTOP M BEKTOPHOE MPOCTPAHCTBO, JIMHEMHOE MPOCTPAHCTBO. JIMHEHHAsT 3aBUCUMOCTh
BeKTOpoB. PasmepHocts u 0Oasuc. KoopnuHatel BekTopa B naHHOM Oasuce. IIpeoOpazoBanue
KOOpJMHAT BEKTOPOB IpH 3aMeHe Oa3uca.
Tema S. J/IuneiinbIi onepaTop.
JluneitHoe TpeoOpa3oBaHue (JTMHEWHBIN OMepaTop) W €ro Marpuia. PaHr numHeiHOro ormeparopa.
XapaKkTepUCTUUECKOE YpaBHEHHE U COOCTBEHHBIE BEKTOPHI INHEHHOTO omepaTopa.
Tema 6. KBaapatuunsnie ¢GopMbl.
Omnpenenenue. Matpuunbiii Buj. Kanonudeckuit Bua. 3HaKOONPEEICHHOCTh KBAAPATUIHON (DOPMBI.
DKBUBAJICHTHBIE KPUTEPHUH MOJOKUTEIbHON onpeneneHHocTu. Kpurepuit CunbBecTtpa.
Pazoen 3. Ananumuueckan zeomempusn Ha NIOCKOCMU.
Tema 7. IlpsiMasi Ha VIOCKOCTH.
VYpaBHeHHe NpsIMOH ¢ YIiIoBbIM K03 duumentom. OO1iee ypaBHeHHEe NpsAMO. Y paBHEHHE MPSIMOH C
JaHHBIM YTJIOBBIM KOA(Q(UIMEHTOM, MPOXOJAIIed uepe3 AaHHYI0 TOUKYy. YpaBHEHHE MpPSIMOU B
OTpe3Kax. YToJ MexAy AByMs MpsMbIMU. B3auMHoe pacnoioxkeHue ABYX MpsAMbIX. PaccTostHue ot
TOYKHM 10 NpsiMOH. B3anMHoe pacnonokeHue ABYX MpPSIMBIX Ha IJIOCKOCTH. YTOJI MEXIY ABYMS
MPSMBIMHU.
Tema 8. Kpusbie BTOPOro nopsiaka.
JIuHMM BTOPOTO MOPSAIKA: OKPYKHOCTB, SJUIHIIC, TUIiepOoa, mapadona.
Pazoen 4. Ananumuueckan zeomempus ¢ npoCmMpancmae.
Tema 9. YpaBHeHust INIOCKOCTH M NPSIMOil B IPOCTPAHCTBE.
HopmanbsHoe ypaBHeHue miockoctu. OOmiee ypaBHEHHE IUIOCKOCTH. YpaBHEHHE IUIOCKOCTH B
oTpe3kax. B3anmHoe pacnonoxeHue AByX MIOCKOCTe. PaccTosiHME OT TOUKH /10 TUIOCKOCTH.
Kanonnueckue u mapamerpuyeckue ypaBHeHMs NpsiMold. IlpsMas kak JMHMS NEpecedeHHs! JIBYX
IJIOCKOCTEH. YToa Mexay npsMbIMU. BzauMHoe pacnosiokeHue npsiMbIX B IpOCTpaHCTBE. B3auMuoe
pacnoioKeHne MPSIMOi ¥ TIIOCKOCTH.
Tema 10. IloBepXHOCTH BTOPOr0 MOPSAAKA.
unmuanpuueckue  noBepxHocTh.  [loBepxHocTm — BpameHus.  KoHudeckne  IMOBEPXHOCTH.
Kanonnueckue ypaBHeHHs IOBEPXHOCTEN BTOPOIO MOPSIIKA.
Pazoen 5. Beeoenue 6 mamemamuuecKkuil ananus.
Tema 11. MHo:xecTBa, PyHKIIUM.
[lonsiTe MHOXeECTBa MPOU3BOJIBHBIX O00BEKTOB. I[loIMHOXKECTBO, JOIMOJHEHUE K MHOXECTBY.
YHuBepcaabHOE MHOXECTBO, IyCTOE MHOKECTBO. beCKOHEUHOE MHOKECTBO, CUETHOE MHOKECTBO.
Onepanuu ¢ MHOXKECTBaMHU: OOBEIUHEHHE U IEpPEeceyeHHEe MHOKECTB, CBOMCTBA 3TUX OIEparlUil.
CooTBeTCTBUS MEXKIYy MHOXKECTBAMHU, MOHSITHE B3aMMHO-OJIHO3HAYHOTO COOTBETCTBUS. YMCIIOBBIE
MHOXeCTBa. MIHTepBasIbl M OTpE3KH Ha 4MCI0BOM ocu. HepaBeHcTBa. MeTObI pelIeHNs] HEpaBEHCTB
U UX CUCTEM.

[lonatne (yHKIMHM Kak COOTBETCTBUS MEXAY IBYyMsi MHoOkecTBaMHu. CriocoObl 3amaHus
¢bynkuii. CpoiicTBa (yHKUMHA: MOHOTOHHOCTb, YE€THOCTb, MEPHOJUYHOCTb, OTPAHUUYEHHOCTb,
BBIYKJIOCTb, BOTHYTOCTb. OONacTh ompeneneHus U 00JacTh 3HAUEHUH (QYHKUMHA. DieMeHTapHbIe
¢ynkuun u ux rpaduku. IIpeobpazoBanue rpadukoB ¢ynkuuii. O6patHble (yHKIMU. CIOXKHBIE
¢byskuuu. [IpeobpazoBanue rpadukoB GyHKIHH.

Tema 12. IIpenen u HempepbIBHOCTD.
[Ipenen mocnemoBarenbHOCTH. EauHCTBEeHHOCTH mpenena. OTpaHUYEHHOCTh  CXOISIICHCS
MOCJIeI0BATEIbHOCTH.  MOHOTOHHBIE  MoOcjeaoBarelbHOCTH.  Teopema  Beiliepmirpacca o



CYIIECTBOBAaHUM TIpeena MHOTOTOHHOM OrpaHMYEHHOW TMocieAoBaTeabHOCTH. Ywucio .
[TocnenoBaTenbHOCTD KaK (PYHKIUSI HATYPaATIbHOTO apryMEHTA.
[Ipenen ¢ynkuuu. OAHOCTOPOHHUE MPEAENBI, MPeAebl B OECKOHEYHOCTH, OECKOHEUHBIE MPEIebl.
BbeckoneuHo masble U 6ecKOHEeUHO OoJbine (hyHKIMU, X cBOMCTBA. OCHOBHBIE CBOMCTBA MPEIEIOB
¢yukuun. CpaBHeHHE 0€CKOHEYHO MayblX ()YHKIWN: SKBUBAJICHTHBIE (QyHKIMH. [IepBbIii 1 BTOpPOM
3aMeyaTeIbHbIE PEAEIIbI.
HenpepriBHOCTh GyHKIIMM B TOouke. HempepbhlBHOCTH 3jieMEeHTAapHBIX (GyHKIMNA. TOYKKM pas3pbiBa
¢yskuuu, ux knaccudukanusa. CoiicTBa GyHKINH, HENPEPHIBHBIX HA OTPE3KE.
Tema 13. KomniekcHble yncJIa.
OmnpeneneHne KOMIUIGKCHBIX 4YHcel. ['eomerpuyeckoe HU300paKeHHE KOMIUIEKCHBIX —YHCEN.
Tpuronomerpuueckas (opma komruiekcHoro umcia. @opmyna Dinepa. CiioxkeHue, BBHIYUTAHHE,
YMHOXEHHE U JIEJIEHNE KOMIUIEKCHBIX uncell. Bo3BeieHNe B CTENEHDb U U3BJIEUEHUE KOPHS.
Pazoen 6. /luppepenyuanvroe ucuucienue ynkyuu 00OHou nepemenHoil.
Tema 14. IlpousBoanas u nudpepenunan GyHkumnu.
3amaya O CKOPOCTH XUMHUYeCKOHM peaknuu. [lpomsBomHas ¢yHkiuu. HemnpepbIBHOCTH
muddepernupyemoit pynkmu. [Ipapuna nuddepeHmpoBanus CyMMBI, pa3HOCTH, TPOU3BEICHUS U
YaCTHOTO JBYX (DYHKIIMH, CII0KHOM 1 oOpaTHOM (yHKImiA. [Ipon3BogHBIE OCHOBHBIX 3JI€MEHTAPHBIX
¢ynkuuii.  ['eomerpuueckuit  cMbicn  npousBoaHOM  ¢yHkumu.  JIuddepennuponanue
napaMeTpu4ecKkux, HesBHbIX (yHkmuii. Jlorapudmuueckoe nuddepeHnupoBanne. YpaBHEHUE
KacaTenpHOW W HopMmanu K rpaduky ¢yHkunu. OcHOBHBIE TeopeMbl au¢depeHInanTbHOro
ucuncienus. [IponzBoansie BeIcIMX nopsAakoB. [IpaBuino Jlonurans.
Huddepenuuan ¢pyHkuuu, ero cBoicTBa. I'eomerpudeckuii cmpbicn aupdepennunana. [Ipumenenue
muddepennmana Kk mpuOIMKEHHBIM BhIYUCICHHIM. J{nuddepeHimanpl BEICIIIX MOPSIIKOB.
Tema 15. UccienoBanne pyHKIMN MeTOAAMH MaTeMATHY€CKOI0 aHAIN3A.
VYcnoBus MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QyHKIUH, HeoOXoaumoe ycioBue. JlocraTouHble
ycnoBusa. OThICKaHUE HauOOJBIIET0 U HAaWUMEHBIIET0 3HAaYeHUi (yHKIMHU, TuddepeHrpyeMoil Ha
otpeske. MccnenoBanue BBIMYKIOCTH GyHKIMHA. Todyku meperuda. AcumntoTsl QyHKIui. OO6rmias
cxema HMccieJoBaHus (PYHKLIMHU U TOCTPOSHHS ee rpaduka.
Pazoen 7. Humezpanvnoe ucuucienue pynkuuu 00nozo apzymenma.
Tema 16. IlepooOpa3nasi. HeonpeaejeHHbIi HHTErpa.
[TepBooOpasnas. HeompeneneHHbId MHTETpan M €ro cBoiicTBa. Tabmuia WHTErpajoB. MeTomabl
MHTETPUPOBAHUA: HENOCPEACTBEHHOE WHTEIPUPOBAHME, METOJ 3aMEHbl IEPEMEHHOH, METOA
WHTETPUPOBAHUS IO dacTsAM. VIHTerpupoBaHHMe palMOHAIbHBIX Apobel. MHTerpupoBaHue
TPUTOHOMETpUYECKUX (yHKUUI. HTerpupoBaHue UpparioHaIbHOCTEH.
Tema 17. OnpeneneHHbI HHTErpaJl.
OnpenenéHHbll MHTErpad Kak MpeAes]l HHTETPabHOM CyMMBI. ['€OMETpHUYecKHil  CMBICI
onpeaenéHHoro uHTerpana. HeoGxoaumple U JOCTaTOYHBIE YCIOBHUS MHTErpupyeMocTH. OCHOBHBIE
CBOWCTBa oOIpenes€HHOro uHTerpana. Teopema o cpeaneM. @opmyna Herotona-JleitOnuma.
HHTerpupoBanne MoACTaHOBKON M MO 4YacTsM. VHTerpupoBaHue YETHBIX M HEUETHBIX (DYHKIMH B
CUMMETPUYHBIX NIpeeax.
[IpunoxxeHus onpenenéHHOr0 MHTErpaia: BbIYMCIEHUE IUIOMAAe MIOCKUX (UTyp B MOJSPHBIX U
JIEKapTOBBIX KOOPJMHATAX; BBIYMCICHUE JUIMHBI TyTW IUIOCKOW KPHUBOH; BBIUMCIIEHHE O00beMa Telna
BpallleHUSI.
HecoGctBennsle uHTerpanbl. [loHsTHe HecoOcTBeHHOro uHTErpana. MHTerpan ¢ OGecKOHEYHBIM
MMPOMEXKYTKOM HMHTETpUpoBaHus (HecoOCTBeHHBIM uHTerpan I poma). MHTErpam ot pa3pbIBHOMN
¢ynkuuun (HecoOcTBeHHbIH nHTerpan Il pona).
Pazoen 8. /luppepenyuanvroe ucuucnenue QynKyuu HecKOIbKUX nepemeHHbIXx.
Tema 18. IndppepennupoBanue GyHKINH HECKOJIBKUX NePEeMEHHbIX.
Onpenenenve (yHKIMU h nepeMeHHbIX. DYHKIUS [ABYX MepeMeHHbIX, ee rpaduk. OO6macth
ompenenenus. Jlunum ypoBHs. Ilpegen u  HempepbIBHOCTh (PYHKUMH JBYX IE€PEMEHHBIX.
JuddepennmpoBanre GyHKIHN IBYX MepeMeHHbBIX. YacTHBIC TPOU3BOAHBIC. BhIUKCIIEHHE YaCTHBIX
npou3BoaHbIX. [lomHblii nuddepennman, ero reomerpudeckuid cMbIc. [IpuOIMKeHHbIE BEIUNCICHUS



¢ nmomompio auddepennuana. duddepenuupoBanue caoxHbIX (yHKIHUNA. YacTHBIE MPOU3BOIHBIE
BBICIIUX MOPSAKOB. [Ipon3BoaHas (GyHKIIMU 10 HAMpaBJIeHUI0. [ palueHT QYHKIIMHA U €0 CBOICTBA.
[Tonsatne o HesBHBIX (QyHKIUAX W guddepeHnrpoBannn HesBHbIX ¢yHKuA. KacatenpHas
IJIOCKOCTh M HOPMaJib K MMOBEPXHOCTH.
Tema 19. DxkcTpeMyM PyHKUIMH IBYX HE3aBUCHUMBbIX IlepeMEeHHbIX.
MakcuMyM W MUHUMYM (QYHKIIUH JBYX IEpPeMEHHbIX. HeoOXoauMble W JOCTATOYHBIC YCIOBHS
skcTpeMyMa. [loHsATHE 00 yCIIOBHOM 3KCTpeMyMe U MeToje MHOuTenel Jlarpamka. Hanbonbiiee u
HaMMEHbIIIee 3HaUeHUs! (PYHKINHU B 3aMKHYTOU 00J1aCTH.
Pazoen 9. Humezpanvnoe ucuucienue QyHKyuu HecKOIbKUX NEPEMeHHbIX.
Tema 20. /IBoiiHbIe HHTEIPAJIbI.
3agau, TPUBOIAIIME K TOHSATUIO JBOWHOrO wuHTerpana. OmnpeneneHue IBOWMHOTO HWHTErpasa.
CpolicTBa [BOHHOrO HWHTErpana. BprunciaeHus [OBONHBIX HHTerpanoB. J[BOWHOW uHHTErpan B
MOJIAPHBIX KOOpAMHATax. BpluncieHwe miIoman IUIOCKOH ¢Gurypsl, obdbeMa Tena, IUIOMAAH
MIOBEPXHOCTH.
Tema 21. Tpoiinble HHTErpaJIbl.
3amaun, TPUBOASIIME K TOHITHIO TPOWHOro wuHTerpana. OmnpeneneHre TPOWHOTO WHTErpana.
Brruucnenue TpOWHBIX HMHTETpPAIOB. TPOWHONW WHTETpaJl B IIWIMHIPUYECKUX U CHEPUUECKUX
KoopauHarax. [Ipunoxenus.
Tema 22. KpuBoJinHeliHbIe M IOBEPXHOCTHbIE HHTErPAJIbl.
3anauu, NpUBOASIINE K KPUBOJIUHEHHBIM UHTErpaiam. OmnpeaesieHne KpUBOJIUHEUHBIX HHTETPaIoB U
WX CBOWCTBA. BbluncieHHWE KPUBOJMUHEMHBIX HMHTErPAJIOB MEpBOro u BTOoporo poaa. dopmyna
Pumana — I'puna. YcinoBue HE3aBUCMMOCTH KPUBOJIMHEWMHOIO MHTErpaja BTOPOTO poAa OT IIyTH
uHTerpupoBanusi. WHrerpupoBanue mnonHbX auddepenimanon. [IpunokeHus KpUBOJIMHEHHBIX
HWHTErPaJIoB.
OrnpeneneHre NOBEPXHOCTHOIO MHTErpasia MepBOro poaa. Beruncienrne noBepXHOCTHBIX UHTETPAJIOB
nepBoro poxa. OrmpeznerneHne MNOBEPXHOCTHOTO MHTErpajia BTOpPOro poja. Beruucienue
MMOBEPXHOCTHBIX MHTETPAIIOB BTOPOro poja. CBsA3b MEXy MOBEPXHOCTHBIMA MHTErPAJIAMH MIEPBOTO
u BTOpOro poaa. [IpunoxxeHus mOBEpXHOCTHBIX UHTETPAJIOB.
Pa3zoen 10. Paowt.
Tema 23. YucaoBblie psaabl.
OcHoBHBIE mOHATHA. Psim reomerpuyeckod mporpeccur. HeoOXOAUMBIM TMPU3HAK CXOIUMOCTH
yucioBoro psana. ['apmonmyeckuit psan. JloctarouyHble NMPU3HAKKA CXOJAMMOCTH 3HAKOMOCTOSHHBIX
psanoB. Ilpusnaku cpaBHeHust psaoB. Ilpusnak JlamamOepa. Pamukanenbiii npusnak Komm.
Wuterpansubiii npusHak Komm. OOO0OIIEHHBI TapMOHMYECKUH psii. 3HaKOYEpeoyloluecs Hu
3HakomepeMeHHbie  psiabl.  [lpusnak  JleitOnmma.  JlocTaTOYHBIH  MPU3HAK  CXOJMMOCTH
3HAKOIIEPEMEHHBIX PSAIOB. AOCOTIOTHAS M YCJIOBHAas CXOJUMOCTH YHCIOBBIX psigoB. CBoiicTBa
a0COTIOTHO CXOSIINUXCS PSJIOB.
Tema 24. ®yHKIHOHAJIbHBIC PAABI.
O6nacTh cx0aIUMOCTH (YHKIIMOHAIBHOTO psAna. PaBHOMEpHas cXOAMMOCTh (PYyHKLIMOHAIBHOTO psija.
CBoiicTBa paBHOMEPHO CXOJSIINXCS PSJIOB.
CreneHHOU psim M ero obsacth cxoauMocTd. CBOWMCTBA CTEMEHHBIX PAIOB. Psapl Mo cTeneHsM
pasHocTH (x-a). Pa3znoxenne ¢yHKImii B creneHHbie psaasl. Psag Teiinopa. PasnoskeHue B CTeTeHHbIE
pAOABl OCHOBHBIX 3JIeMEHTapHBIX GyHKIUH. [IpuiokeHus CTENeHHBIX PSAAOB K MPUOIMKEHHBIM
BBIYUCIICHUSIM.
Pazoen 11. /Tucppepenyuanvnvie ypasuenusn (/Y).
Tema 25. 1Y nepBoro nopsiaka.
O6mme monsitus. Onpenenenue nuddepennuanpHoro ypasHenus. [lopsaox JIY. MaTerpupoBanue
JY. Obmee u yactHoe pemenus /Y. HauanbHble ycnoBus.
Pemenne muddepennuansubix ypaBHeHu# 1-ro mopsnka. 1Y ¢ pasagenstomumucs mepeMeHHBIMU.
Ucnons3zoBanue 1Y ¢ pasznensiomluMUcs TEPEMEHHbIMH B XUMHUYECKON KHUHETUKE (XMMHYECKUE
peaknuu 1-ro u 2-ro nmopsakoB). Pemenne ognopoausix JY. Jluneitasie /1Y u ux pemenue. 3akoH
IIepexo/ia BEUIECTBA B pacTBOP.



Tema 26. /1Y BbICIIUX NMOPSIAKOB.
[Monmxenue mnopsaka Y. Jluneitnpie Y 2-ro mopsaka ¢ MOCTOSIHHBIMH KO3((UIIMEHTaMH.
Pemenue ognoponubix Y 2-ro nopsaka. Heognopoaueie 1Y 2-ro nopsiaka. HaxoxxaeHue 4acTHOTO
peieHus HeopHopoaHoro 1Y 2-ro nopsaka 1o BUIy npaBoil yactu. Pemenue HeogqHopoaueix Y 2-
ro Topsiika ¢ MOCTOSSHHBIMU Kod(ddurmentamu. 3anaya Komu. MaTerpupoBanue /Y ¢ momormbio
PAIOB.
Tema 27. Cucremsbr 1V.
Hopmanehas cucrema auddepeHIuanbHbIX ypaBHEHUH. ABTOHOMHBIE CHCTEMBL. Teopema
CyIIECTBOBAHUS W €IWHCTBEHHOCTH pemeHus 3agaun Komm. MexaHudeckoe HCTOJIKOBaHUE
HOpMAaJIbHOW CUCTEMBI U ee perieHus. MHTerpupoBanue cuctembl AudQepeHnnanbHbIX ypaBHEHHN
METOJIOM HcKItoueHus. HaxoxxieHue HHTerpupyeMbIX KOMOMHAIIUA.
Cuctembl nauHEHHBIX AuddepeHnnanbHbIX ypaBHEHHH, cBoicTBa pemieHuil. [Toctpoenue obiero
pelieHusT OJHOPOJHOW  JIMHEWHOW cHUCcTeMbl 10 (yHAAMEHTAIBHOM CHCTEME  PEIICHHA.
HeomHopoanble nuHEHHBIE CUCTEMbl JU(QepeHIUanbHbIX YpaBHEHUH, METOA  BapualiH
MIPOM3BOJIBHBIX MOCTOSHHBIX. OAHOPOIHBIE JTUHEHHBIE cucTeMbl U depeHIaTbHbIX YPAaBHEHUN C
MOCTOSTHHBIMU K03 punmenramu. Metoz Ditnepa.

Pazoen 12. Teopua eeposamnocmeii.
Tema 28. Cnyuaiinbie coObITHS.
[IpocTpancTBO 3yeMeHTapHbIX coObITHH. CrydailiHble coObITHs. JloCTOBEpHBIE, HEBO3MOKHBIE
coObiTus. Omepanuu Haja COOBITHSIMH: BKJIIOYEHHE COOBITHIA, SKBHUBAJICHTHBIC(PABHBIC) COOBITHS;
CyMMa; MIPOU3BEICHUE; PA3HOCTh; MPOTUBOMOJIOKHOE COOBITHE.
CpoiictBa omepauuii Hax coObITusiMU. Anredpa coObiTHil. Knaccudukanus cirydailHbIX COOBITHIA:
HECOBMECTHBIE COOBITHS; MOMAapHO HECOBMECTHBIE COOBITHS; TOJHAs Tpynma COOBITHI; MONHas
rpyIMIa NonapHO HECOBMECTHBIX COOBITHI; pABHOBO3MOKHBIE COOBITHS.
Cratuctruueckas BEpOSITHOCTh. CBOMCTBO YCTOMYMBOCTH OTHOCUTENBHBIX YaCTOT.
I'eomeTprueckass  BepOsATHOCTb. AKCHOMATHYECKOE IOCTpOEHHE  BeposTHocTu.  (CBoiicTBa
BEPOSITHOCTH (CIEACTBHSI U3 akcHMoM). JIMCKpeTHOe BepOATHOCTHOE MpocTpaHcTBO. Kiaccuueckas
BEPOSITHOCTb.
TeopeMa coxeHHsI BEpPOATHOCTEH HECOBMECTHBIX COOBITHH.
YcnoBHbIE BEpOATHOCTH. TeopemMa yMHOKEHHsI BepoaTHOCTe. HezaBucMMOoCTh COOBITHIA.
CBoiicTBa HE3aBHUCHUMBIX COOBITHH. TeopeMa YMHOXKEHHUS BEpPOSTHOCTEM HE3aBHUCHMBIX COOBITHH.
[Monmapuo He3aBucUMBIE CcOOBITHS. He3aBHCHUMOCTh COOBITUH B COBOKYITHOCTH. BeposTHOCTH
MOSIBJICHUS XOTs ObI OTHOTO U3 HE3aBUCUMBIX B COBOKYITHOCTH COOBITHIA.
Teopema crokeHus: BEpOSATHOCTEH COBMECTHBIX COOBITHIA.
®opmyita nosHou BeposiTHocTH. Dopmyina beiteca. [TocmenoBarelbHOCTH HE3aBUCUMBIX UCITBITAHUM.
HezaBucumble wucnbitanus bepuymnn. ®opmyna bepuymmu. IlyaccoHoBckoe mnpuOnmxeHue B
HE3aBUCUMBIX UcnibITaHusIX bepuymm. Teopembl Myapa-Jlammnaca.
Tema 29. CnyuaiiHble BeJIHYMHBI.
[TonsiTe o ciydailHBIX BeJWYMHAX. JIUCKpETHbIE W HEMPEPBHIBHBIE CIIy4alHbIE BEJIMYUHBI. 3aKOH
pacrpeneeHus TUCKPETHOM CIy4aHON BeanurHbl. QYHKIUS pacipeielIeHus CIIy4aliHON BEJINYUHBI
u e€ cpoiicTBa. [IMOTHOCTE pacrnpeneneHus CilydyalHOW BEJIMYMHBI €€ CBOMCTBA M BEPOSITHOCTHBIMN
CMBICIL.
OyHKIIMKM  ciaydalHbIX BenmuuuH. [lpumepsl (yHkuit cioydaitHeix BenuuuH. CBs3b  MEXITY
IUIOTHOCTSMHU pacIipeeNieH s Cy4aiHbIX BeMYMH X U Y, Tae Y QyHKIMS CTy4ailHOW BETMYUHBI X.
Cucrembl ciydaiiHbIX BeqnuuH. @DyHKIWA paclnpefeseHuss W IUIOTHOCTh  COBMECTHOTO
pacnpeesieHns: CUCTEMBI CIIy4aiHbIX BEJIMYMH, UX CBOMCTBA U BEPOSITHOCTHBIN CMBICIL.
VY cnoBHbIE 3aKOHBI paciipesieieHusl. Y cioBHas (GyHKUHUS U TUIOTHOCTh PaclpeleeHHUs.
3aBUCHMMBIE M HE3aBUCHMbIE CiIy4aiiHble BeNWYMHBL. HeoOXoaumble M JOCTaTOYHBIC YCIOBUS
HE3aBUCUMOCTA MHOTOMEPHOW TUCKPETHON M HETPEPHIBHOW CIIy4YalHOW BEJIMYHMHBI.
UucnoBble XapaKTEpUCTUKHM CIy4YalHBIX BEJIMYMH. MaTemMaTH4ecKkoe OXUIAHUE CIly4alHOU
BEJIMYUHBI €T0 CMBICI, BEIYMCICHNE U CBOMCTBA. MaTreMaTuyeckoe OXuaaHue (PyHKIUU CITydalHOMN



BeIMUMHBL. Moaa W MeauaHa CIy4allHOW BEJIWYUHBI, UX CMBICA M BblYMCIEeHHE. Jlucnepcus
CIIy4aiiHOH BEJIMUMHBI €€ CMBICII, BBIUUCIEHHUE U CcBOMCTBA. CpeHee-KBaApaTHIEeCKOE OTKIIOHEHHE.
MoMeHTHI pacnipeieNIeHHs CIydYailHOW BeanyuHbl. HauanbHbIe U IEHTPabHbIE MOMEHTHI.
Koadduuuent acummerpun. Jkcrece. Beruncnenrne MOMEHTOB.
Croxactrueckasi 3aBUCUMOCTb MEXIY CIIy4YalHbIMU BeTUYMHAMU. KoppensaimoHHbIiT MOMEHT.
HexoppennpoBaHHble cityyaiiHble BeMUrMHbl. HekoppeaupoBaHHOCTh U HE3aBUCUMOCTh. CMBICT
KOppEeJILIMOHHOIO MOMeHTa. KoppensinnonHas MaTpuua.
Koadduuuent koppensauun. Cmpicn koddduimenta koppessiuuu. CBoiicTBa ko3 duirenrta
KOPPEJIALHH.
OCHOBHbBIE 3aKOHBI pAacIpeAeieHUs ClIy4dallHbIX BEIMYMH. DBHHOMHHAIBHOE, TE€OMETPUYECKOE
pacnpenenenue, pacupenenenue [lyaccoHa U MX 4UCIOBBIE XapakTepuUCTHKU. [IpocTeimmii moTok
coObITHL. PaBHOMEpHOE pacnpesielieHue 1 ero YNCIIOBbIe XapaKTePUCTUKU.
OKCIOHEHIMAIIBHOE PaCIpeeNICHHE U €ro YUCIIOBbIe Xapakrepuctuku. HopMmansHOe pacnpenenenue
U €r0 YHCIIOBBbIE XapakTepUCTUKU. Pacripenenenue Panes. /[ByMepHOE HOpMaJIBHOE paclpeleICHUE.
Pacnpenenenune Cumincona, Kommu, CtbrosieHTa.
[IpenenpHBIE TEOPEMBI TEOPUU BEPOATHOCTEH. MaccoBble CIIy4aiiHbIC SIBICHHUS U 3aKOH OOJBIINX
gucen. HepaBenctBo YeOwimeBa. CxoauMocTh 1Mo BeposTHOCTH. Teopema UYeObimeBa. YacTHbIN
ciryuait reopemsl Yeobbimesa. Teopema bepraym.
Xapakrepuctuueckue QyHKIuu. OCHOBHBIE CBOMCTBA XapaKTEPUCTUUECKUX (DYHKITHIA.
IentpansHas npenenbHas teopema. LIIT mid oaMHAKOBO M HEOJMHAKOBO PaCHpENCIICHHBIX
cnaraemMbix. Teopembl MyaBpa-Jlamiaca.
Paszoen 13. Inemenmovt mamemamuueckou cmamucmuKu.
Tema 30. Bb100pouHbIif MeTOI.
[Ipenmer MaremaTHyeckoW CTAaTHCTUKU. ['eHepanbHas COBOKYMHOCTh W BbIOOpKa. CyIIHOCTB
BBIOOpOYHOTO MeToaa. BapuanuoHubii  psg.  OCHOBHBIE — XapaKTEPUCTHUKA  BBHIOOPOYHOTO
pacnipenenenu. CTaTUCTUUECKOE paclpesieNieHre BhIOOPKH, €ro rpaduueckoe n300paKeHue B BUE
MOJIMTOHA M TUCTOTpaMMBbl. OMmHpuyeckas (QyHKIMsS pacnpeneneHus. Teopembl [JuBeHKO u
Konmoropoga.
Tema 31. OcHOBBI TEOPUHU OLIEHNBAHUS.
ToueuyHble 1 HHTEPBAIbHBIE OLIEHKU TapaMeTpoB pactpeesneHus. OCHOBHbIE TPeOOBaHUS K OLIEHKAM
MapaMeTpoB paclpeieseHUsl: COCTOATENbHOCTh, HECMEIIEHHOCTh, 3P PeKTUBHOCTh. COCTOSTENbHbIE
HECMEILEHHbIE OLEHKH JUIsi MAaTEeMaTUYECKOro OXKUJAHUSA, AUCIIEPCUHU, KoBapHwaluu. MeToabl
MOJIy4€HUsI TOYEYHBIX OIIEHOK: METOJ MOMEHTOB M METOJ, MaKCHMaJbHOIO MPaBIONOA00Us.
WHuTtepBanbHOe oueHuBaHue. llocTpoeHne JOBEPUTENBHBIX MHTEPBAJIOB Ul MaTEMaTHYECKOIO
OKUJIaHUSI U TUCTIEPCUU B ClTydae BEIOOPKH M3 HOPMAJIbHOM reHepaabHOW COBOKYITHOCTH.
Tema 32.0cHOBBI IPOBEPKH CTATHCTHYECKUX THIIOTE3.
[Ipoctele u cioxHbple runotre3bl. OCHOBHAasT M ajbTEpHATHBHAs TI'MNOTE3bl. CTaTUCTHYECKUI
KpUTEpU, KpUTUYECKas 00JacTh, OMIMOKHA TMEPBOTO M BTOPOTO POJa NPU MPUHATHH PEUICHHA.
VYpoBenb 3HaunmocTH. [IpoBepka cratuctudeckux rumnotes. Kpurtepuil corjmacust XW-KBaapar u
kputepuii Koiamoroposga.
Tema 33. OCHOBBI PerpecCHOHHOI0 AHAJIU3A.
Buner 3aBucuMocteld Mexay npuszHakamu ((QyHKIMOHANBHAS, CTATHCTUYECKAs, KOPPEISIIHOHHASN).
OcHOBHbIE 3a/1a4ll TEOPUH KOPPENSALUU. Y CIOBHbIE cpeaHue. BbrIOOpOoUHbIE ypaBHEHUS PErpeccHi.
Omnpenenenne napaMeTpoB MPSIMOM pPErpeccMyd METOJOM HAaMMEHBIIMX KBaApaTOB. YpaBHEHUS
npsimMbIx perpeccuu. KoadduumeHnt koppensiuny, Kak noka3areiab TECHOThI TMHEHHOM CBSI3U.
O1eHKa TECHOTHI JIMHEHHOM CBSI3H 10 KOA(DPUIMEHTY JTMHEHHON KOPPESIUH.
Koppensuronnast Tabnuma. Y ciioBHbIe U o01ue cpennue. BHyTpurpynmoBas qucnepcus.
KoppensauuronHnoe oTHomenue u ero 3HaueHue. [lonstue o HenuHenHoW koppensuuu. [Ipocreiinme
CJIy4au KPUBOJMHEUHON KOPPEIISIIUY.
Taobnuya 3. Mampuya coomuecenus mem/pazoenoe
YUEOHOU OUCUUNTUHBY/MOO0YIA U POPMUPYEMBIX 8 HUX KOMNEMEHYUT



Komnemenyuu

Temo, Kon-60 obuee
pazoenvi OIIK-
oucyuniumbl wacos | 7 8 9 110 KOU4ecmso
Komnemernyuu
Paznen 1. 122 + 1
Jluneiinas anreopa.
Pazgen 2.1 22 + 7
BekropHas
anredpa.
Pazgen 3.122 + 1
AHanuTtHueckas
reoMeTpus Ha
IJIOCKOCTH.
Paznen 4,122 + 7
AHanutnueckas
reoMeTpus B
MIPOCTPAHCTBE.
Pazgen 5.122 + 7
BBenenue B
MaTeMaTH4eCKU
aHaJIu3.
Pazgen 6. + 1
Jinbdepenmmansao | 22
e HCYHUCICHHUE
byHKIUN OJTHOM
MIEPEMEHHOM.
Pazgen 7.1 18 + 7
Huterpansnoe
HCUYHCIICHHE
GyHKIMM ~ OJHOTO
apryMeHTa.
Pazgen 8. | 18 + 7
Huddepennmanbao
e HCYHUCICHUE
byHKIUU
HECKOJBKHX
MEePEMEHHBIX.
Pazgen 9.118 + 7
Hurerpansnoe
HCYHCIICHHE
byHKIUU
HECKOJIBKHX
MePEMEHHBIX.
Pa3nen 10. Pagrel. 18 + 1




Paznen 11. | 16 + 1
HuddepennmanbHbl

e ypaBHenus (V).

Paznmen 12. Teopus | 16 + 1
BEPOSATHOCTEM.

Pasgen 13.] 16 + 1
DJIeMEHTBI

MaTeMaTUYECKON

CTAaTUCTHUKH.

Hmozo 252 1

5. HEPEYEHb YHEBHO-METOAUYECKOI'O OBECHEYEHUSI
IS CAMOCTOSATEJIBHOU PABOTHI OBYYAIOLIINXCSA

5.1. Yka3aHus o OpraHu3alvy ¥ MPOBEACHUIO JIEKIIMOHHBIX, IPAKTUYECKUX (CEMUHAPCKUX)
3aHATHH C IepeYHeM Y4eOHO-METOANIECKOTO 00eCTICYECHHSI.

Memoouueckue yKazanusa K Op2aHU3Quuu u nPO6eOeHUI0 1eKyuil.

JIeKIMOHHOE ~ 3aHATHE 10 MaTeMaTHYeCKUM IUCUUIUIMHAM  MPEICTaBISeT  COOOH
cHUCTeMaTH4YecKoe, IOCIeI0BaTeIbHOE, MOHOJIOTHYECKOE H3JI0XKEHUE IPEero1aBaTesIeM-JIEKTOPOM
y4eOHOT0 Marepuaia, TeOPETHYECKOTO M MPAKTHYECKOTO XapakTepa. Takoe 3aHATHE MpPEICTaBIseT
COOOH 3JIEMEHT TEXHOJOIMU IpEe/CTaBlIeHUs] y4yeOHOro marepuana IMyTeM JIOTHYECKH CTPOMHOrO,
CHCTEMAaTHYECKH ITOCIIEI0BATEIHLHOTO U SICHOTO, JOCTYITHOTO JIJIsl IOHUMAaHUS H3JI0KEHHS.

I'naBHOI 3amaueil nekTopa sBiseTcs: GYHKLUUSA OpraHU3allUuK Mpoliecca MO3HaHUsl CTyIeHTaMU
MaTepualia W3y4aeMOW IUCIMIUIMHBI Ha BCEX JTalmax €€ OCBOCHHUS, MPEeIyCMOTPEHHOM
rOCyJJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM.

[Ipu moAroTOBKE K JIEKIMK 0CO00€ BHUMAHHWE CIEAyeT Oo0pamiaTth Ha PEUIeHHE CIIETYIONIIX
OpraHU3al[IOHHO-METOANYECKUX BOIIPOCOB:

1. Ompenenenrie OCHOBHOM IIeNM JIGKIWH, €€ TiIaBHON uaeun. Llenms 3amaercss TpeOOBaHUSIMEU
y4eOHOM MporpaMMBbl, MECTOM JIEKIIMK B U3y4aeMOM Kypce (IMCLMIIMH) U caMUM Ha3BaHueM. Llenb
U COJIep)KaHHWE JIEKIUH, NaXe NMPH OJHOH W TOW ke (HOPMYITHPOBKE TEMBI, MOTYT U JOJKHBI
pa3nuyatbcs IpPH UYTEHUU CHIyHIaTesIsM pa3HOro YpOBHS OOY4YeHHsS M pa3HbIX KaTETOpHiA:
MepBOHAYAIbHAS TIOATOTOBKA, MEPENOArOTOBKA, IOBBIICHHE KBaTH()PHUKALNHU, CTYICHTHI Pa3HBIX
¢dakynpTeToB U T.A. [lo3ToMy 1enecooOpa3HO HaYMHAThH MOJATOTOBKY JIEKIMM C MOCTAHOBKHU IEPe]
co0oi Bompoca O TOM, JJIA KaKOW KaTeropuu cCIlyliatesied HeoOXoauMma JaHHas JIEKIMS M KaKou
KOHKPETHO MaTepHuall HeOOXOJUMO BKJIIOUUTh B €€ TEKCT, YTOOBbl ayJUTOpus ObLIa CIIOCOOHA €ro
BOoCTIpUHMMaTh. OTBETHB Ha MOCTABJICHHBIE BOIIPOCHI, MIPETIOIaBaTeNIb KOHKPETU3UPYET COJIEPIKAHHE
JEKIHH.

2. O6beM Matepuana, BXOISIIETO B COACPIKAHUE JICKIUU.

[IpakTuka mNOKa3bIBAaeT, YTO Yy IMperojaBaTelis, TOTOBSIIErOCs K JIEKIUH, Kak IpPaBUIIO,
OBIBaeT 3aIUITAHUPOBAHO MaTepUaa 3HAYUTEIHHO OOJIBIIE, YEM €r0 MOXKHO M3JI0KHUTH 32 OTBEIEHHOE
BpeMsa. CrnenoBarenbHO, HaJO0 OTOOpaTh CaMoOe BaKHOE JUI JOCTMDKEHHUs! TOCTAaBJICHHOM LENn
nekmmu. J{ns ompeneneHuss o0beMa JEKIIMA MOXHO HCIOJIB30BATh CIEAYIONIMNA METOIANYECKUN
IpPUEM: HYXHO TPOYUTATH BCIYX MOJATOTOBJICHHBIM TEKCT JIEKIMH, 3aMEpUB BpeMs, a 3aTeM
yBEJIUYUTH ATO BpeMs npumepHo Ha 20-30%. Kak mokasbiBaeT mpakTHKa, CTOJIBKO BpeMEHH OyaeT
3aTpayeHo MpHU YTEHHUH JIEKIMU B ayAuTOpuu. be3ycnoBHO, Ipu onpeneneHnu oobemMa conepKaHus
JEKIIMYA HEOOXOIMMO OPHUEHTUPOBATHCS HA TpeOOBaHMS yUeOHOM MTPOrpaMMEI.

3. JleranbHast mpopaboOTKa CTPYKTYPbI JIEKIIUH.




Jliis popMupoBaHus CTPYKTYpPHI JIEKIIMA HEOOXOAMMO TEMY JIEKIUU Pa30UTh Ha MOJBOIPOCHI
u chopMyIMpPOBaTh Ha3BaHHE IMOCIEAHUX. JTO obecredynBaeT Ooyiee CTPOroe MOJUYUHEHHE
MaTepuajga TeMe U LENHU JIeKIUH, [O3BOJIIET Jiydlle oToOpaTh MaTepuanl U JIOTHYHEEe €ro
PaCIOIOKUTh, HAMETUTH TUIaH JIKIUH.

4. Pa3zpaboTka TeKCTa JICKIUH.

[Tpu paGote HaI TEKCTOM JICKIIMH MPENoAaBaTeb JOKEH MOAYMaTh HaJl TEM, KaK MOBBICUTH
HAayYHOCTh U MPAKTHYECKYI0 3HAYMMOCTH JIEKI[HH, pealin30BaTh BCe €€ (PYHKIMH, Kak Jydlle
CKOMIIOHOBATh MaTepHUall, TP STOM, He 3a0bIBasi O MPUHIIUIIE JOCTYITHOCTH U3J1araeMoro Marepuarna.

Henp3s npeBpamaTe JNEKUHIO B YTEHHE TEKCTA. TEKCT JIEKIUU JOJDKEH BECTH, HANPABIATH
BHHUMaHHe, 00eCcTIeunBaTh aKTUBHOCTh CTY/ICHTOB Ha 3aHITHH, BOBJICKATh X B HAYYHYIO Oeceny.

5. HarnmamHOCTh M MpakTUYECKUW MaTepHall.

[ToaroroBka CpeACTB HATMSAHOCTH U TMPAKTUYECKOro MaTepuana (oOpasioB perieHus
TUIOBBIX 3aJa4 MO0 MaTepually JEKIMH) — BAXKHBIM 3JIEMEHT B MOATrOTOBKE JeKuuu. HarmsgHocTs
MOMOTaeT CTYJEHTOM TMOHSTh CMBICI M3y4aeMbIX MOHSATHI U TeOpeM, 00pa3ilbl PEIICHUs THITIOBBIX
3a/1a4 IEMOHCTPHUPYIOT IPUMEHEHHE TEOPETUYECKOIO MaTepraa JEKIMH K PEHICHUIO PAKTUYECKUX
3amanuii. [lpy TOArOoTOBKE K JIEKIMH MPENOJaBaTEeNl0 HEOOXOJUMO TPOAyMaTh, KaKHe
TEOPETHUYECKHE aCMEKThl JIEKIUU OyayT CONMPOBOXKAATHCA HATISAHOCTHIO U MPUMEPAMU PEHICHUS
3a/1a4, ¥ mo100paTh COOTBETCTBYIOIINE MaTEPHAIIBL.

6. HenocpeACTBEHHBINM MCUXOJIOTHYECKUIT HACTPOIl ITpenogaBaTesis Ha YTCHUE JIEKIUH.

[Icuxomorn cuMTarOT, YTO KaXIblil MpemnojaBaTelb IEepel BCTpeYEHd C ayAuTOpHUEH
(cmymatensMu) AOHKEH MOATOTOBUTH Ce0si K ATOMY Kak MopajabHO, Tak W ¢usudecku. I[lepexn
Ha4yaJioM Yy4eOHOTO 3aHsTHs CIeAyeT OTAOXHYTh M COCPENOTOYHMThCA. Eie pa3 MBICICHHO
MIPE/ICTaBUTh IUIAH 3aHATHS, MPOAyMaTh Haumbosiee OTBETCTBEHHbIE MOMEHTHI M3 TEKCTa JIEKIHH,
MO>KHO TIPOTOBOPUTH UX MPO ceds min Beayx. Hamo oTOpocHTh Bee, HE UMEIOIIee OTHOIICHHSI K TEME
3aHATHA; LIEJTUKOM IEPEKIIOYUThCS Ha MPEACTOosIee BBICTYIUIeHHe. JTo OyaeT crnocoOCTBOBATH
CHSITHIO TICUXOJIOTUYECKOTO HAMPSKEHUS U IPEOJ0JICHUIO U3JTUIITHETO BOJIHEHHUSL.

[Ipu mpoBeneHMM JIEKIUU BCErAa CleyeT NOMHUTh, YTO JEKUUS UMEET YETKYIO CTPYKTYpY,
BKJIIOYAIOIYI0 B ce0si: BBEACHHE, OCHOBHYIO YacCTh U 3aKJIIOUYCHHE. B KaxJIoM U3 €€ DIIEMEHTOB
MpernoaaBaTesio cleayeT COOMI0AaTh ONpeIeIeHHbIe IeUCTBUS U MTPpaBUiia MOBEACHUSA, CYyTh KOTOPBIX
Y OIpeeNsieT METOAUKY UYTEHUS JIEKIIUH.

Bo BBenieHNM K 4MCITy OCHOBHBIX ACHCTBHI IPEenoaaBaTesiss MOKHO OTHECTH:

1. OObsiBIICHNE TEMBI U TIAHA JICKIINH, YKa3aHUE OCHOBHOM U JOTMOJIHUTEIBHOMN JINTEPATYPHI.

2. Pa3zpsacHeHne neiei 3aHsITUA U CII0OCO00B UX JOCTHKEHUS.

3. O603HaueHNe MecTa JIEKIIUH B IPOTPaMME U €€ CBSI3b C APYTUMHU JUCIUITTHHAMH.

4. Co3panue paboueld OOCTaHOBKM B ayJIWTOPHWH, BBI3BaTh Y CIyIIATENeW HHTEpeC K
H3y4aeMou TeMe.

B 0CHOBHOI1 4aCTH JIEKIIMM MPENOAABATENIO CIEAYET MPUMEHUTD CIEAYIOINE METOINYECKHE
MIPUEMBI:

1. YcTaHoBieHNE KOHTAKTa C ay AUTOPUEH.

2. YOexIeHHOE U IMOIIMOHAIILHOE U3JI0KEHHE MaTepraa.

3. YCTaHOBJIEHHE YETKUX BPEMEHHBIX PaMOK Ha H3JI0)KEHHE Marepuana N0 HaMEYEeHHOMY
IJIaHy.

4. Hcnosnb3oBaHWE MaTepuaia JICKIMA KaK OMOPHOIrO ISl JIYYIIEro YCBOEHHUS H3ydaeMoil
JTUCIUTUTHBL.

5. KoHTpOJIb 32 TPaMOTHOCTBIO CBOEH PEYH M TTOBEJCHUEM.

6. HaGmonenue 3a aynuTopuel M MOJJEp)KaHUE C HEH KOHTAKTa Ha MPOTSDKEHHHM BCETO
3aHATUS.

B 3akntounTenbHON YacTH JIEKUUH HPENOIABATEN0 PEKOMEHIYETCS

1. IlogBecTr UTOTM CKa3aHHOT'O B OCHOBHOM YaCTH U CI€NaTh BBIBOJBI IO TEME.

2. OTBETUTH Ha BOIIPOCHI CTYIEHTOB.

3. HamoMHHTH cTyAeHTaM O METOAMYECKHX YKA3aHUSAX IO OPraHU3alMU CaMOCTOATEIbHON
paboThI.



4. OOBSABUTH B ayJUTOPUH OUYEPEIHYIO TEMY 3aHATUN U MOPEKOMEH0BATh MPUCYTCTBYIOLUIIM
03HAKOMHTHCS C €€ OCHOBHBIM COJICP KaHUEM.

5. OTMETUTh NMPUCYTCTBYIOLIMX HA JIEKIUH.

[Ipy mOATOTOBKE K JEKIHUSM PEKOMEHIYETCS HCIIOJb30BaTh JUTEPATypy, YKa3aHHYIO B
MyHKTE 8.

Memoouueckue ykazanusa K op2anu3ayuu u nPo6eodeHuI0 NPAKMUYEeCKUX 3aHAmuil.

[lenpto mpakTUYECKUX 3aHATUHN sBisieTcs (OPMUPOBAHHME y CTYJIEHTOB YMEHHMI M HAaBBIKOB
NPUMEHSTh MaTepuall JIeKIUW TpH PElICHWH MaTeMaTU4YeCKUX 3a/ad, TOBBIIICHHE 3HAHHMA
CTYJEHTOB, COBEPILIEHCTBOBAHHE HABBIKOB M3JI0KEHHSI CBOMX MBICIIEH YCTHO U MUCbMEHHO, HABBIKOB
paboThl C MaTeMaTU4ecKOW JHUTEepaTypod, YMEHHUs OCYIIECTBISATh TOWMCK pEIIeHUs 3aJadd |
aHAJIM3UPOBATh MOJTYYEHHbIE PE3YIIbTAThI.

[IpakTHdeckuie 3aHITHS MPOBOJSATCS C HCIOJB30BAHUEM TPAIUIIMOHHBIX U WHTEPAKTHBHBIX
dhopm oOydeHus, TaKUX Kak MapHas U KOMaHaHas paboTa, TPyNmoBbie OOCYKIICHUS, TEMAaTHUYECKUE
JUCKYCCHUH, aHAJIN3 KOHKPETHBIX CUTYaINi (Keiic MeTOoT), KOJUIOKBIHYMBI, TECTHPOBAHHE.

[IpaBuibHO OpraHMW30BaHHBIE MPAKTUYECKUE 3aHATUS OpPUEHTHPOBAHBI HA pEILICHHE
CJIeIYIOIIUX 3a]1a4:

— o00o0mieHre, cuctemMaTus3alus, yriyOlieHue, 3aKpeIUleHHe IMOTYYeHHbIX Ha JIGKIMSX U B
MPOLIECCE CAMOCTOSTEIHHOU PabOThl TEOPETUUECKUX 3HAHUM 110 TUCHUIUTHHE «MaTteMaTukay;

— ¢dopMUpOBaHUE MPAKTUYECKUX YMEHHMH U HABBIKOB pEIICHHS MaTeMaTHU4YeCKUX 3ajad,
COOTBETCTBYIOLIMX KOMIIETEHLIHI;

— BbIpa0OTKa MpU pEIIEHUH TMOCTaBJICHHBIX 3a/aY TaKUX MNPOPECCHOHAIBHO 3HAYMMBIX
KaueCTB, KaK CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsT MHUITUATHBA.

CocraB ¥ cojep)kaHHE TMPAKTHUUECKHX 3aHATHH HaAIpaBJICHO HA pealu3anuio TpeOoBaHUUN
locynapcTBeHHBIX 00pa30BaTENbHBIX CTaHAAPTOB. llepedeHbh TeM NPAKTUYECKUX 3aHATHH I10
TUuCIUIUINHE «MaTtemaTuka» ompeaensercs padodei yueOHOM TporpamMmoi JUCHMIUIMHBL. [lnaH
MPAKTUYECKHUX 3aHATHI JOHKEH OTBEUaTh OOIIMM HJIESM M HANPaBIEHHOCTH JIGKIIMOHHOTO Kypca,
COOTHECEH C HUM B IMOCIEA0BATEIbHOCTH TeM. CTyZeHTOB HEOOXOJUMO HAaCTPOUTh Ha TO, UTO MEXKIY
JeKIUE W TPaKTHYECKUM 3aHATHEM IUIAHHUPYETCS CaMOCTOSITENbHAass padoTa CTYyNEHTOB,
Mpearoiaratoas M3y4eHHe KOHCIEKTa JIeKUUH WM JpYyrod JMTepaTypbl U TMOATOTOBKY K
MPAKTHIEeCKOMY 3aHATHIO. CTPYKTypa MPaKTUYECKOTO 3aHATHS OJDKHA COCTOSATh U3  CIEAYIOIIUX
KOMIIOHEHTOB:  BCTYIJIEHHE IIe[jarora; OTBETHl Ha BONPOCHI CTYJEHTOB [0 HEICHOMY
MPEIIeCTBYIOMIEMY yU4eOHOMY MaTepually; MpakTHYecKas 4acTh KaK IJIAaHOBAas, 3aKIIOYUTEIHHOE
cJI0BO nenarora. Bo BcTynurenbHON 4acTu mpenoaaBareb OObsIBISIET TEMY NMPAKTUUECKOTO 3aHITHS,
CTaBUT IIENI U €0 3a/1a4M, MPOBEPSICT HCXOIHBI YPOBEHb TOTOBHOCTH CTYACHTOB K MPAKTUICCKOMY
3aHATHIO (BBIMIOJIHEHUE TECTOB, KOHTPOJIbHBIE BOMPOCH! U T.I.). BOMpPOCH CTy/IEHTOB MO HESICHOMY
y4e0HOMY MaTepualy MOTYT BO3HHKHYTh B MPOIIECCE UX MOATOTOBKU K 3aHsThIO. [lemaror nomkex
OTBETUTh HA BOMPOCHl M JaTh JONOJHUTENbHbIE OOBSCHEHHs] IO MpobiieMaM, BO3HUKIIUM Y
CTYJEHTOB, HA3BaTh UCTOYHUKU WHPOpMaIu. [[JIsi CTHMYTUPOBaHUS CAMOCTOSITEILHOTO MBIITUICHUS
PEKOMEHIyEeTCsl UCTIONIb30BaTh Pa3jIMuHble aKTUBHbIE METOIUKU OOyuUeHUs: MPOoOJIeMHbIE CUTYalUH,
TECTHI, MHTEPAKTUBHBIN OMPOC, IEI0Bast UTPa U JIp.

KonuuecTBo 3aganuii st MpakTHUECKOTO 3aHATHSI JOKHO OBITH CIUIAHUPOBAHO C PACUETOM,
9TOOBl 32 OTBEACHHOE BpEMsl 3aJaHUS MOTJHU OBITh KAaYECTBEHHO BBHITIOJIHEHBI OOJBIIMHCTBOM
y4aluxcs.

3amanus A1 MPAKTHYECKHUX 3aHSATUN MOTYT OBITh Pa3HBIX BUJIOB:

1) 3amaHus Ha WUIIOCTPALMIO TEOPETUYECKOro MaTepHualia, UMEIOIIHE BOCIPOU3BOISIIMIMA
xapaktep. OHH BBISBISIOT KA9Y€CTBO MOHUMAHUS CTYICHTAMH TEOPUU;

2) TUMoOBBIE 3amadyd TeMbl (pasjaena), oOpaslbl PEIICHUS KOTOPHIX OBUIM ITOKAa3aHBI
mpernoaaBaTesieM Ha JIeKIUH. J1Jis1 CaMOCTOSTEIbHOTO BBIMOTHEHUS TAKUX 3aaHUi TPeOyeTCsl, 4TOOBI
CTYJEHT OBJIa/Ie]I TOKa3aHHBIMU METOJaMH PEIICHNUS;

3) 3amaHus, coAepXKaliue 3JIeMeHTHl TBopuyecTBa. OIHM M3 HUX TpPeOYIOT OT CTyZIEHTa
npeoOpa3oBaHmii, PEKOHCTPYKIMM, 0000mmeHuit. [[imsi ux BBIMOTHEHUS HEOOXOIWMO TPHUBIICKATh
paHee TPUOOPETCHHBIN OIBIT, YCTAaHABIMBATH BHYTPHUIIPEAMETHBIE M MEXKIIPEAMETHBIE CBS3U.



Beimonnenue apyrux TpeOyeT AONOJHMTENbHBIX 3HAHUM, KOTOpBIE CTYJEHT IOJDKEH NMpHOOpecTH
CaMOCTOATENIBHO. TpeTbu NPEAIoNaraloT HaJIW4ue y CTYAEHTa HEKOTOPBIX HCCIENOBATEIIbCKUX
YMEHUI;

4) VnnuBunyanbHble 3a7aHMs, HAa Pas3IMYHBIA CpPOK, ONpEAEIsSEeMBI NPENojaBaTeieM, C
MOCJIEAYIOIIUM IIPEICTABICHUEM UX JUISl IPOBEPKHU U OTYETOM B YKA3aHHBIM CPOK.

Ha npakthueckux 3aHATHAX CTYACHTBI OBJIQJEBAIOT OCHOBHBIMH METOJAaMU U IIPUEMaAMHU
CaMOCTOSITEJIPHOIO pelIeHus 3aiad. Ecium CTyleHT He MOXKET CaMOCTOSTEIbHO pazo0parbcs B
pELICHUU TOM WIM MHOW 3aJa4M IPENoJaBaTeIl0 PEKOMEHIYETCs JaTh KOHCYJIbTALUIO, IOSCHUTH
elle pa3 METOJ PELICHHs U Jajnee CTUMYJIUpPOBaTh paboTy CTyJAEHTa IyTEM CHUCTEMbI HAaBOMSALIMX
BOIIPOCOB IIPU PEILIEHUH AaHAJIOTUYHBIX 3a/a4.

[IpakTndyeckue 3aHATHS JOJKHBI TaKk OBITh OpPraHU30BaHbl, YTOOBI CTYAEHTHI OLIYLIAU
HapacTaHWEe CJIOXXHOCTHU BBINIOJHEHUS 3aJaHUW, WCHBITHIBAIM OBl TOJOXXUTEIBHBIE 3MOLUU OT
NepeXUBAHUSA COOCTBEHHOIO ycIieXa B yUEHHUH.

[Ipu MOATrOTOBKE K 3aHATHUIO, pa3padOTKe 3a/laHUH U IJIaHA 3aHATHS MPENoaBaTeib J0DKEH
YYHTBIBaTh YPOBEHb NMOJATOTOBJICHHOCTH U UHTEPECHI KAKIOrO CTyJIEHTa IPYIIIbI, BEICTYIIAsl B POJIH
KOHCYJIbTaHTa U KOOPAUHATOPA, HE TIOJABJISASL €70 CAMOCTOATEIbHOCTH U UHUIIUATUBBI.

B nmponecce mpoBeneHUM IPAKTUYECKOIO 3aHATHS CIEAYyET YYHUTHIBaThb POJb MOBTOPEHMS,
KOTOPOE JIOJKHO OBITh aKTHBHBIM U IeJIEHANPABICHHBIM.

B 3akmro4yMTenpbHOM YacTH INPENoJaBaTelb JOJDKEH IOJBECTH WTOTH 3aHATHSA, OTMETUB
MIOJIOXKUTENbHBIE M OTPULATEIbHBIE CTOPOHBI, BBIIATH JOMAlIHEE 3aJaHUE€ U OPUEHTHUPOBATH
CTYJEHTOB Ha CJIEIYIOIIEe IPAKTUYECKOE 3aHATHUE.

[Ipy TNOATrOTOBKE K TPAKTHUECKUM 3aHATUSAM PEKOMEHIYeTCsl HCIOJIb30BaTh Yy4eOHO-
MeToANYEeCKOe 00eCIeYeHne, yKa3aHHOE B IIyHKTE 8.

5.2. Ykazanust 11 00y4aromuxcs 0 OCBOSHUIO TUCIUTIINHBI (MOTyII0) « MaTreMaTuka.

[Mpuctynas kK u3y4eHUI0 y4eOHOW IUCHUIUIMHBI «MaTemaTHKay, CTyIeHTaM HEOO0XOIMMO
O03HAKOMHTHCS C Yy4eOHOM TpPOrpaMMON JUCHUIUIMHBI, Y4EeOHOW, HAyYHOW M METOIUYECKOM
JUTEPATYpOid, PEKOMEHIYEeMOW IS €€ W3YYCHHUs, IMONyYUTh B OHOIMOTEKE pPEKOMEHIOBAaHHEIC
y4eOHHUKH, Y4yeOHO-METOAMYECKHE TI0COOus, 3aBECTH HOBYIO TETpalb Uil KOHCIEKTHPOBAHUS
JIEKIIMH U BBIIIOJHEHHS TPAKTUYECKUX 3aJaHUMN.

B xoze eKIIMOHHBIX 3aHIATUN CTYACHTY PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAaHUE yUueOHOTO
Matepuana. JKermarenpHO OCTaBHTH B Pab0OYMX KOHCIEKTAX TMOJs, HAa KOTOPBIX MOXHO JeaTh
MOMETKH O PEKOMEHJOBAHHOW JUTEpaType, MOMOIHSAIOMIEH MaTepuana MpOoCIylIaHHOW Jeknuu. B
ClIlyyae HESICHOCTM Marepuaia JEeKUHU, CTYIACHT MOXKET 3aJaBaTh MPENoAaBaTeN0 YTOUHSIOIINE
BOIPOCHI C LENbI0 YSICHEHUS TEOPETUUECKHX MOJIOKEHUH, pa3pelieH s CHOPHBIX cutyaruil. CTyaeHT
MOXKET JopabaTbiBaTh CBOM KOHCIEKT JIEKIIMH, Jellas B HEM COOTBETCTBYIOLIUE 3allUCH U3
JUTEPATYPHI, PEKOMEHOBAaHHOM MperoaBaTeIeM U IMPeIyCMOTPEHHON y4eOHOM TPOrpaMMOi.

[Ipy moAroToBke K MPaKTUYECKUM 3aHATUSIM CTYACHT JOKEH H3YYHUTh JIEKIIMOHHBIN
Matepuai. HeoOXoaumMo 3allOMHUTH OCHOBHBIE TOHATHS, TEOPEMBI JEKIUH W HU3YYUTh METOIbI
pelIeHusl TUMOBBIX 3a/1a4, 3TO JIOJDKHO CTaThb OCHOBHBIM OPUEHTHUPOM BO BCEX IMOCIEAYIOIIMX BUAAX
paboTHI C JICKITUSAMH U YICOHBIM MaTEPHAIIOM.

Ha nmpaktuueckux 3aHSATUSAX CTYIEHTY CJEAyeT BBIXOJIUTH K JIOCKE, aXKE €CJIM OH HE 3HAeT,
KaKk pemuTh 3aaady. B 93Toil curyanum mnpenojgaBaTenb JAacT KOHCYJIbTALMIO M HalpPaBUT
JeSATEeIbHOCTh CTY/I€HTA yTeM HABOSIIMX BOMPOCOB, TIOMOYb B PEIICHUU MOTYT M OJHOTPYIITHUKHI
M0J1 KOHTPOJIEM IpernoaBaTels.

[Ipy monaroroBke K KOHTPOJBHON paboTe W DK3aMEHYy pPEKOMEHIYETCS TOBTOPSTH
MIPOWICHHBINH y4eOHBIN MaTepHuall B CTPOTOM COOTBETCTBHHM C YUEOHOW MPOTpaMMOM, MPHUMEPHBIM
MepeyHeM Y4eOHBIX BOMPOCOB, 3a]1a4, BBIHOCAIIMXCS HA KOHTPOJBHYIO padoOTy, 3a4eT, SK3aMEH.
CrynenTty HeoOXoauMoO 00paTUTh 0C000€ BHUMAHUE HAa TEMbI YYEOHBIX 3aHATHH, MPOMYIIEHHBIE UM
no pasHeiM npuunHaMm. [Ipu HeoOXoaMMOCTH OOpaTHTHCA 3a KOHCYJNbTAIlMeW M METOAWYECKOMN
MOMOUIBI0 K TMpernojaBaTeNto. 3a KakI0€ IMPOIYIIEHHOEe 3aHSATHE, HE3aBHUCHUMO OT MPHYUHBI
MPOITYyCKa, CJIeAYeT OTYUTATHCS NEpe]] MPENnoaaBaTesieM, B3sB MPEIBAPUTEIHHO 3a1aHHE.



Kpome nexiuii 1 mpakTHYECKUX 3aHATHH MO AUCIHUIUIMHE « MartemaTtnkay y4eOHBIM IJIaHOM
npeaAyCMOTpCHA U CaMOCTOATCIIbHAA pa60Ta CTYACHTA 110 U3YYCHUIO 9TOU JUCHUITIINHBI.

CamocTosiTenbHas paboTa — 3TO IUIaHUpYeMas paboTa CTyAEHTOB, BHIMOIHIEMAs IO 3a/1aHUIO
U TPH METOJAUYECKOM PYKOBOJICTBE MpEMoAaBarelsi, HO 0€3 ero HEmoCPEeJICTBEHHOTO YYacTHsl.
3amayaMy CaMOCTOSITEIbHON pabOThI CTYACHTOB SIBJISIOTCS:

CUCTCMaTU3alusa MW 3aKPCIJICHUC ITOJYUYCHHBIX TCOPCTUYCCKUX 3HAaHUN " MPAKTHUYICCKUX
YMEHHH CTYJIEHTOB;

- yrayOJIeHre U paclIupeHUe TEOPETUUSCKUX 3HAHMIA,

- (hopMHpOBaHNE YMEHHSI HCIIOJIb30BATh CIIPABOYHYIO JINTEPATYPY;

Pa3BUTHUC TIO3HABATCIBHBIX CHOCOGHOCTeﬁ U AaKTHUBHOCTU CTYACHTOB:
WHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH;

(hopMUpOBaHHE CAMOCTOSTETFHOCTA MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO M CaMOpeaIn3aluy;

* pa3BUTHE UCCIIEOBATEIBCKUX YMEHUI.

B yue6HOM mporecce BhICIIEro yueOHOTO 3aBEJCHHS BBIJCNSAIOT JBa BHIa CAMOCTOATEIbHON
paboThI: ayAUTOpHAS U BHEAYAUTOPHASL.

AynuropHasi caMocTosITeNIbHasl padoTa Mo AUCHUIUIMHE BBITOTHAETCS Ha yUeOHBIX 3aHATHIX
noa HEIMOCPCACTBCHHBIM PYKOBOACTBOM IMPETIOAABATEIIA U 110 €TI0 3aaHUAM.

BueayautopHas camocrosiTenbHass pa0oTa  BBIMOJNHSETCA  CTYIEHTOM  IIO
MpernoaaBaTesis, Ho 0e3 ero HemoCPEICTBEHHOTO YIaCTHsI.

BreaynuropHasi camocTosTenbHas paboTa MOXKET BKJIIOYAeT Takue (GopMbl pabOThI, Kak:
UHAUBUAYAJIbHBIC 3aHATHUA (I[OMaIJ_IHI/Ie 3aH$ITI/ISI); HN3YUCHUC NIPOTrpaMMHOI0 MaTtcpurajia JUCHUIIIINHBL
(pabota ¢ y4yeOHMKOM M KOHCIEKTOM JICKIIMH); H3YyYE€HHE PEKOMEHIYEMBIX JHUTEPaTyPHBIX
HUCTOYHUKOB; KOHCICKTUPOBAHHUC MHCTOYHHUKOB, BBIIIOJHCHUC KOHTPOJIBHBIX pa60T; pa60Ta CO
CIIOBapsIMH M CIPaBOYHHMKAMM; paboTa C DSJIEKTPOHHBIMH O0pa30BaTEIbHBIMU pECypcaMHu W
pecypcamu Internet; BBINOJHEHHE THUIIOBBIX PACYETOB; MOATOTOBKA IMPE3EHTALMM; OTBETHI Ha
KOHTPOJIbHBIE ~ BOIIPOCHI; IMOATOTOBKA JOKIAA0B, pedepaToB; paboTa ¢ KOMIBIOTEPHBIMU
IIporpaMMaMu (MaTeMaTHYECKUMHU IaKeTaMHM); IOAIOTOBKAa K 3a4yeTy, JK3aMEHy; TIpyIIOoBas
camocTrosTeNnbHas paboTa CTy/AEHTOB; TOJIY4YEHHE KOHCYJNbTAlUUN U1 Pa3bsCHEHWI MO BOIPOCAM
HU3y4aeMON AUCUUILUIAHBI.

ConepxaHue CaMOCTOSITENbHOU
«MaremaTKkay mpeacTaBieHo B Taduuie 4.

Taoauna 4. Cogep:xanue caMOCTOSATEJIbHOH Pa0d0ThI 00y4arOIIUXCS

TBOPYECKOMN

3aTaHUIO

paboThl  CTYIEHTOB 10 H3YyYCHHUIO JUCITUTUTHHBI

Koa-Bo
JacoB

TeMBI/BOHpOCLI, BBIHOCHMMBIC HA CaAaMOCTOATCIIBHOC
H3Yy4YCHUC

Howmep panena (Temsr) ®opmbI paboTHI

Paznen 1. JIuneiinas
anrebpa.

Apudmernyeckne
TpancnonupoBanue

OCHOBHBIE  OIpEIENICHUS.
JeHCTBHA C MaTpULAMH.
Matpui. OOpaTHas MaTpHUIIa.
ITonsTue OIIPEICIHUTEIIS. CsoiicTBa
OIpelenuTenci. ITopsimok OIIPEACIIUTEILA.
Omnpenenureny n-ro NOpsIKa U UX CBOKUCTBA.
Pewienne cucrem nuHeHbIX ypaBHeHUH. [loHsTHE
CUCTEMBI JINHEHHBIX yYpaBHEHUH. Pemenne cucreMm
METOI0M Kopnana-I'aycca. Kpurepun
COBMECTHOCTH U  OIPENEICHHOCTH CHUCTEMBI
TUHEHHBIX ypaBHeHUH. OgHOpPOAHAS CHCTEMA
JTMHEeWHBIX ypaBHeHuH. [IpaBmiio Kpamepa.

16

Camocmosimenvha
A 8HEAyOUmopHas
no02omoeKa K
NpaKmudeckum  u
JNEeKYUOHHBIM
3AHAMUAM.

Paznen 2.
Bekropnas anre6pa.

Jlunetinoe  mpeoOpazoBaHwe  (JTMHEHHBINA
oreparop) M ero marpuia. PaHr JTUHEWHOTro
oreparopa. XapaKTEpUCTHUECKOE YpPaBHEHUE
U COOCTBEHHBIC  BEKTOPHI  JIMHEHHOTO
omepatopa. KBagpaTuansie GopMBbl.

16




Onpenenexue. MarpuuHblii BU/I.
Kanonuueckuii Bua. 3HAKOONPEIEIEHHOCTD
KBaApaTUYHON  (GOpMBl.  DKBUBAJICHTHBIC

KPUTEPUU TOJOKUTEIBLHON ONpPEeIeICHHOCTH.
Kputepuit CunibBectpa.

Pasznen 3. B . 16 Camocmoamenvna
AHATHTIeCKas Wbl YPABHEHUSA NPSIMOU Ha TIJIOCKOCTH. A eneayoumopHas
JluHun  BTOpOrOo  MOpSAKA:  OKPYXKHOCT, paboma + omuem.
TCOMETpH Ha | ynnune, runep6ona, mapabona.
IUIOCKOCTH.
Paznen 4. 16 Camocmosimenvha
AHATHTHYECKAST A @HeayoumopHas
TeOMETpPHSE B | IIOBEPXHOCTH BTOPOTO MOPSIKA. paboma + omuem.
IPOCTPAHCTBE.
Paznen 5. 1.MeTobl perieHus HEPaBEHCTB U UX CUCTEM. 16 Camocmosmenvha
Brenenue B A 6HeayOUmopHas
MaTeMaTHYeCKUH paboma + omuem.
aHaJM3. 2. MeToarka HaxoXAeHHUsT 00JIacTH ONpeAeIeHUs Camocmoamenvha
(hyHKIHN. s 6HeayOumopHas
paboma + omuem.
3. IlpeoOpazoBanue rpaduKoB QyHKLIUI. Camocmoamenvha
A 8HeayoumopHas
paboma + omuem.
4. BrimosHeHHE JOMAIITHETO 33aHNS. Camocmoamenvha
A 8HeayoumopHas
no02omosKa K
npaKkmudeckum  u
JIeKYUOHHBIM
SAHAMUSAM.
Pazpnen 6. 1. IlpouwsBomnHas u pguddepennuan ¢GyHkouu | 16 Camocmosamenvua
Juddepennmanbaoe | (THIIOBOI pacyer). A 6HeayOUmopHas
ucuuciicHre (QYHKIUH paboma + omuem.
OJTHOTO apTyMeHTa. 2. BeImoHeHrne JOMAaITHETO 3a1aHNS. Camocmosmenvua
A 6HeayOUmMopHas.
n0020MoBKa K
npaKkmuieckum — u
JIeKYUOHHBIM
3AHAMUAM.
Paznen 7. | 1. HeonpeneneHHbI HHTETPAIL. 16 Tunosoti pacuem +
Wnterpanshoe 3auuma.
ucuncnenre QyHkuuu | 2. VHTErpajsbHOE HCYUCICHUE (GYHKIIUU OJHOTO Camocmosmenvua
OJIHOTO apTyMEeHTA. aprymenTta (BpImonHeHne moMamntHero 3aJaHusd, A @HeayoumopHas
noaroroska kK KP). Nn0020Mo8Ka K
npaKmudeckum  u
JIeKYUOHHBIM
3AHAMUAM.
Pa3nenst 8-9. | L. OyHKINU HECKOJIbKUX NIEPEMEHHBIX | 32 Camocmoamenvna
@OyHKINK HECKONbKHX | (BhIMmonHeHne nomMamrHero 3aganus, IOAr0TOBKa K A 6HeayOUmopHasl
[IEPEMEHHBIX. KP). noo2omosxa K
NpaKmuieckum — u
JIeKYUOHHBIM

SAHAMUAM.




Pa3znen 10. Pagel. YucnoBeie psaapl. OyHKIUOHAIBHBIE PSJIBL. 16 Camocmoamenvha
A 6HeayOUmopHasl
noo02omoexa K
npaKmuieckum  u
JIeKYUOHHBIM
SAHAMUAM.
Paznen 11. | AY nepBoro mopsiaka. 14 Camocmosmenvha
JlubdepeHimanbHb Y BBICIIX TTOPSIKOB. A 6HeayOUmMoOpHas.
e ypasuenus (J1Y). Cucremsl 1Y. Nn0020MoBKa K
npaKkmudeckum  u
JeKYUOHHBIM
3AHAMUAM.
Pazmen 12. Teopus | [lonarne o ciyqaitHoM coOwsiTun. Kimaccmueckoe | 14 Camocmosmenvha
BEpOATHOCTEH. omnpesieneHne  BeposATHOCTH.  OTHOcUTeNbHas A @HeayoumopHas
4yacToTa. Cratuctuueckoe olpesieeHne Nn0020MosKa K
BEPOSTHOCTH. OcHOBHBIE (hopMy eI npaKkmuieckum  u
KOMOMHATOPHUKH. Teopema CIIOKEHUSA JNEeKYUOHHBIM
BEpOSATHOCTEHN HECOBMECTUMBIX COOBITHH. SAHAMUSAM.
Teopema yMHOXXeHHs BeposTHOCTeH. Teopema
CJIOKEHUST BEPOSTHOCTEH COBMECTUMBIX COOBITHIA.
®opmysia TOJHOW  BeposiTHOCTH. Dopmyina
Baiieca.
IlonsatTre  “cmydaiiHOW  BENMUYMHBI .  3aKOHBI
pacnpeneneHus JUCKPETHBIX CITy4aiHbIX
BenuuuH. [loHATHE MAaTEeMaTUYECKOTO OXKHUAAHUA
JIUCKPETHOW  ciiyyalHOH  BENWYHMHBI U €ro
cBoiictBa. IloHATHE paMcHiepcuu  TUCKPETHOM
CIy4ailHOM BeNMMYMHBI M ee cBoiicTBa. CpenHee
KBaJ[paTHYEeCKOE OTKJIOHEHUE. MomeHTHI
pacnpeneneHus. WuTerpanpuas GbyHKIUS
pacnpenencuus. uddepeniuanbaas  QyHKIHS
pactpeneneHus. MareMaTHYecKoe OXHUJaHUE U
JUcIiepcHsl HENPEPhIBHOW CIy4yallHON BEIWYMHBIL.
bunomunaneHOe pacmpenenenue. JlokanpHas U
UHTETpajibHasl TpenesnbHble TeopeMbl Jlammaca.
Pacnpenenenue Ilyaccona. PaBHOMEepHOE
pacrmpeneneHue. 3akoH HOPMaJIbHOTO
pacnpenenenus.  Pacmpenenenue — cimydaliHBIX
OIMOOK NU3MEPEHUSL.
Pazmen 13. DnemenTsl | BeiOopodnHbIif MeTOI. CamocmoamenvHa
MaTeMaTUYECKOU Cratuctuueckue oreHkn. llpoBepka rumotes. | 14 s 6HeayOumopHas
CTaTUCTHUKH. Perpeccuonnslii ananus. paboma + omuem.

5.3. Buger u (I)OpMLI IIMCBbMCHHBIX pa60T, NpeaAyCMOTPCHHBIX IIpH OCBOCHUH JUCHHUIUIUHBI,
BBIITOJIHACMBIC O6y‘~IaIOHH/IMI/IC5[ CaMOCTOSATCIIbHO.

B nmponecce n3ydeHusd AUCLHUIIIINMHBI «MartemMaTuka» npeaAyCMOTPCHBI CICAYIOIUC BUIBI U (bOpMBI
IIMCBbMCHHBIX pa60T JJIs1 CaMOCTOSATEIIBHOI'O BBITIOJITHCHHA !

1) aynuTopHasi KOHTpOJIbHas paboTa;
2) TUTIOBOM pacydeT — BHeayAUTOpHas paboTa;
3) aoMarniHee 3a/ilaHue, Kak TEOPETHUECKOro, TaK M MPAKTUYECKOTO XapaKTepa;



4) sK3aMeHaIMOHHAs paboTa.

KonTtpomnbHbie paboThl ¥ 3K3aMEHAIMOHHAs paboTa BBHIIIOJIHIETCS CTYACHTOM B ayIUTOpUU. TuroBoi
pacueT BBHINOJHSACTCS BHE ayJTUTOPHUU 32 ONPEICICHHBIA TMPOMEXYTOK BPEMEHH, yCTAaHOBJICHHBIH
npernojaBaTeneM, opopMIseTcsl B OTACIbHON TeTpaau. B ycTaHOBIGHHBIH CPOK CTYIEHT CHaeT
THUIIOBOM pacyeT W YCTHO OTYUTHIBACTCS MPETIOAABATEIIO IO BBITIOJHEHHON padoTe.

6. OBPA3OBATEJIBHBIE U HTH®OOPMAIIMOHHBIE TEXHOJIOI'MU

6.1. OOpa3oBaTeIbHBIC TEXHOJIOTHH.

B coorserctBuu ¢ tpedoBanusmMu ®I'OC BO mo HampaBieHHIO MOATOTOBKH OakanaBpOB B paMKax
W3y4YeHHs JUCIMIUIMHBI «MaremaTrukay NpeaycMOTPEHO MCIIOJIb30BaHKE B y4eOHOM Mpolecce CIeTyIOIINX
AKTHBHBIX 1 MHTEPAKTUBHBIX (HOPM MPOBEACHUSI 3aHSI THIA:

HazBanue oOpazoBaTebHOM Tembl, paznenbl Kparkoe onucanue
TEXHOJIOTHH JUCLIATUIAHBI NIPUMEHSIEMOM TEXHOJOIHH
Koncynpranuu mo Pazpensr 1-13 [MoxroroBka K KOHTPOJILHBIM paboTaM,

3IEKTPOHHOH MOoYTE KOHCYJIBTAIIMY 110 BHEAY TUTOPHOMN

CaMOCTOSITETTbHON paboTe CTYyIEHTOB (ajipec
AJNIEKTPOHHOM MOUTHI saulesainovna@mail.ru).

AxTuBHas JICKIIU Pa3;[eﬂ51 1-13. .HGKL[I/IH—Hpe3CHTaL[I/IH C UCIIOJIb30BAHUCM IIPUEMOB
aKTUBU3alll1 MMO3HABaTEIILHOM JACATCIIBHOCTH.

Komannnas pabora Paznensr 1-13. Pabora cTyeHTOB B KOMaHAax 1Mo 5-6 4eloBexK.

peer education/pasrulii Pazpensr 1-13. [lapnas paboTa CTYZACHTOB Ha 3aHSATHH,

obyuaem pasHozo; HaIpaBJICHHas Ha pelleHue o0Iel 3a1a4u; OuH
U3 CTYIEHTOB KOHCYJIBTUPYET APYIOro B IIpOLiecce
peleHusl.

6.2. UudopmarimoHHbIe TEXHOJIOTHH.

B IIPOLECCE M3yYEHUs JUCLMIUIMHBI «MaremaTtuka» pEKOMEHIYeTCs HCIIOJIb30BaTh IIpU
BBINIOJTHEHUH y4eOHOM 1 BHEyuYeOHOU paboThl ciieayomye HHHOPMAMOHHbIE TEXHOJIOTUU:

- UCIIOJIb30BaHUE JIEKTPOHHBIX YUEOHHKOB M PA3IMYHBIX CAUTOB (HAIpUMeEp, 3JIEKTPOHHbIE
OMOIMOTEKH, )KYPHAJIBI U T.JI.) KaK UCTOYHUK UH(POpMAIUY;

- HCIOJIb30BaHUE BO3MOYKHOCTEH OJJIEKTPOHHOM IOYTHI IPENoJaBaTess Ul IOJyYeHUs
KOHCYJIbTallil 1 0OMeHa yueOHON nHpopMaIueil;

- WCHOJB30BAHUE CPEACTB  MpEACTaBICHMA yueOHOM wuHopMarmuu  (JIeKUMH ¢
MCIIOJIb30BaHUEM TPE3CHTaLU);

- UCTIOJIb30BAHUE MATEMATUYECKHUX MAKETOB U O(PHCHBIX MPOTPAMM.
6.3. IlepeueHb nporpaMMHOro odecneyeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JquemuouHoe npozcpammnuoe obecneuenue
HammeHoBaHME IPOrpaMMHOTO
obecrieyeHus

Adobe Reader | [Tporpamma Jujist pOCMOTpa 3JIEKTPOHHBIX JOKYMEHTOB

[Tnardopma TUCTaHIIMOHHOTO

o0yuenuss LMS Moodle
Mozilla FireFox | bpayzep

Microsoft Office 2013, | ITakeT 0hHCHBIX IPOrpaMm

Hasnauenue

Bupryanpnas oOyuaroias cpena




Microsoft Office Project 2013,
Microsoft Office Visio 2013
7-zip | ApXuBaTOp
Microsoft Windows 7 | OneparpionHasi cucrema
Professional
Kaspersky Endpoint Security | CpencTtBo aHTUBUPYCHOM 3aIlUTHI
Google Chrome | bpay3sep
OpenOffice | [lakeT obUCHBIX TpOrpaMM
Opera | bpaysep
WinDjView | IIporpamma mjist mpocmotpa daiiinos B dopmare DJV u DjVu

Cogpemennvie npogheccuonanvrvle 6azvl OAHHBIX, UHPOPMAYUOHHBIE CHPAGOUHbIE
cucmembl

1) Onekrponnslit katanor Hayunoit 6ubnuorexku AI'Y Ha 6aze MARK SQL HITO «HMudpopm-
cucteM». https://library.asu.edu.ru;

2) DnexTpoHHBIH katanor «Hayunsle sxypHansl AI'Y»: http://journal.asu.edu.ru/

3) VYHuBepcaibHas ~ CHpaBOYHO-MH(GOPMAIIMOHHAST  TOJIHOTEKCTOBas  0a3a  JaHHBIX
nepuoanueckux uzganuit OO0 "MBUC". http://dlib.eastview.com;

4) DnexTpoHHO-O0MOIMOTEeUHas cuctema elibrary. http://elibrary.ru.

7. ®OHJI OHEHOYHbLIX CPEJACTB AJIAA TEKYIIEI'O KOHTPOJISA 1
MMPOMEXYTOYHOM ATTECTAIIUA

7.1. ITactiopt (hoH/Ia OIIEHOYHBIX CPEJICTB.

[Ipn mpoBeneHUU TEKYILIETO KOHTPOJS U MPOMEXKYTOYHOW aTTeCTAllMU MO AUCHUILIHHE (MOIYIIO)
«MatemaTuka» mpoBepsieTcss CHOPMHUPOBAHHOCTh Y OOYYAIONIMXCSI KOMIIETCHIIMM, yKa3aHHBIX B
paznene 3 HacTosIIel MporpamMMbl. DTAMHOCTh (POPMUPOBAHMS AAHHBIX KOMIIETEHLIMN B MPOLECCe
OCBOEHUSI 00pa30BaTEIbHON MPOrPaMMBbl ONPENEIISIETCS MOCIEA0BATENbHBIM OCBOEHUEM JTUCIUILINH
(Momgynei) W TMPOXOKIEHUEM TMPAKTHK, a B TMPOIECCe OCBOSHUS MUCHUIUIMHBI (MOAYNS) —
MOCJIC0OBATEIHHBIM JTOCTHKEHUEM PE3yIbTaTOB OCBOCHHUS COACPKATEIHHO CBA3aHHBIX MEXKITY COOOM
pa3aenoB, TEM.

Ta6auna 5. CooTBeTcTBHE H3y4YaeMbIX pa3/iesioB,
Pe3yJIbTATOB 00y4eHHsI M OLIEHOYHBIX CPEJICTB

Ne 11/ KoHnTponupyemsle pa3nensl AUCLUIIIMHBL Kon xonTponupyemoit HaumenoBanue
B (MomyisT) KOMIICTCHIINH (KOMIICTCHIIHI) OIICHOYHOTO CPEACTBA
1 Paznen 1. Jluneiinas anreGpa. OIIK-1. K/pNel.
2 Paznen 2. BexropHas anre6pa. OIIK-1. K/pNe2,3.
3 Pasnen 3. Anamutnueckas | OIIK-1. K/pNe4.
TeoOMETpHA Ha INIOCKOCTH.
4 Paznen 4. Ananutnyeckas | OIIK-1. K/pNes.
TeOMETpPHS B POCTPAHCTBE.



https://library.asu.edu.ru/
http://elibrary.ru/
http://dlib.eastview.com/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://journal.asu.edu.ru/

5 Pa3nen 5. BBenenue B | OIIK-1. K/pNe6.
MaTeMaTUYeCKUN aHaIIU3.

6 Paznen 6. duddepenunansuoe | OIIK-1. K/pNe7.
WCUHUCIICHUE byHKIMH ~ OnHOU
IIEPEMEHHOM.

7 Paznen 7. Wurerpansuoe | OIIK-1. Tunosoit pacuer Nel,
ucyuciaeHue  (QyHKUMH  OJHOTO K/pNe8.
apryMeHTa.

8 Paznen 8. [duddepennmansunoe | OIIK-1. K/pNe9.
ucUHCIIeHHEe (PYHKIIMU HECKOJIbKUX
MEPEMEHHBIX.

9 Pa3znen 9. Wnrerpansuoe | OIIK-1. K/pNel0.
UCYUCIIEHUE (DPYHKIUH HECKOJIbKUX
MIEpPEMEHHBIX.

10 Pasnen 10. Psnel. OIIK-1. K/pNell.

11 Paznen 11. [uddepennmansusie | OIIK-1. K/pNel2.
ypaBHeHus (V).

12 Paznen 12. Teopust BepoSITHOCTEH. OIIK-1. K/pNel3,14.

13 Pasnen 13. Onementsl | OIIK-1. K/pNels.
MaTeMaTHYECKOM CTATUCTHKH.

7.2. Onucanue nokasaTesiei U KpUTEpUEB OLIEHUBAHUS KOMIIETEHIIMN, OMTMCAaHUE IIKAJI OLICHUBAHUS

Taoauna 6
Ioka3are,iu OlleHMBAHUS Pe3yJbTATOB 00y4eHNsl B BUle 3HAHUI

IIkana Kpurepuu orieHuBaHus
OILICHHUBAHUA
JEMOHCTPHUPYET TIOyOOKOe 3HaHHE TEOPeTHUYECKOTo MaTepuana, YMEHHUe
5 000CHOBAaHHO M3J1araTh CBOM MBICIIH 1O 00CYKIaeMBbIM BOIIPOCAM, CIIOCOOHOCTh
«OTJIMYHO» | TOJHO, MPAaBUIBHO U ApPTyMEHTUPOBAHHO OTBEYaTh HAa BOIMPOCHI, MPUBOAMTH
[IpUMEPHL
4 JIEMOHCTPUPYET 3HAHUE TEOPETUUYECKOr0 MaTepuayia, €ro IOoCle0BaTEIbHOE
(XOpOIION U3JI0)KEHUE, CIOCOOHOCTh NPUBOAUTH MPHUMEPHI, JOMYCKAaeT €IUHUYHBIE
OINMMOKH, UCTIPABIIIEMbIC TTOCIIC 3aMEYaHMS TIPEToaBaTeIs
3 JIEMOHCTPUPYET  HEMOJHOe, (parMeHTapHOE  3HAHHE  TEOPETUYECKOTO
«yI0BIETBOH MaTepuana, TpeOyrolee HaBOMAIIMX BOIPOCOB MpPEMoAaBaTens, IOMyCKaeT
TEILHOD CymeCTBeHHI)Ie OHII/I6KI/I B €ro H3JI0KCHUU, Sany,JIHﬂeTCSI B HpPIBeJIeHI/II/I
IPUMEPOB ¥ POPMYIIMPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYIIECTBEHHBIC MPOOEIbI B 3HAHUH TEOPETHUECKOTO MaTepuaa,
((HCYI[OBJIGTBO H€CHOCO6€H €0 U3JIOXKHUTH U OTBECTUTH HA HABOAIIIUC BOHpOCbI HpeHOI[aBaTeJISI,
PUTEIBHO» | HE MOXKET MPUBECTU MPUMEPBI
Taoauna 7
Ioka3aTeyiu OlleHNBAHUSA Pe3yJabTATOB 00y4YeHNsI B BUJe YMEHUI U BJIaIeHU I
| IIkana | Kpurtepuu orieHuBaHus |




OLICHUBaHUS
JIEMOHCTPHUPYET CIOCOOHOCTh MPHUMEHSATH 3HAHUE TCOPETHUYECKOTO Marepuaia
5 MPU  BBITIOJTHEHWW 3aJIaHUM, TIOCJICIOBATEIBHO M TPABHJIBHO BBITIOJHSICT
«OTJIMYHO» | 3aJaHUs, yMEeT OOOCHOBAHHO W3JaraTh CBOM MBICIIH U JENaTh HEOOXOIMMBIE
BBIBOJIBI
JIEMOHCTPHUPYET CIOCOOHOCTh MPHMEHSATh 3HAHHE TCOPETHUYECKOTO Marepuaja
4 IpU BHINOJHEHUM 3a/laHui, TMOCJIeOBAaTeIbHO W TPABUIBHO BBHIMOIHIET
«XOPOIION 3aJlaHus, yMeeT OOOCHOBAaHHO H3JIaraTh CBOM MBICIH M JIeJaTh HEOOXOIUMBIC
BBIBOJIBI, JOMYCKAaeT €AMHUYHBbIC OLIMOKH, HCTpaBIsieMble TOCIE 3aMeYaHHs
MIpEeno/1aBaTess
JEMOHCTPHUPYET OTAENbHBIC, HECUCTEeMATU3MPOBAHHBIC HABBIKM, HE CIOCOOEH
3 MPUMEHUTh 3HAHME TEOPETUUYECKOr0 MaTepuajia MPU BHINOJHEHUU 3aJIaHUM,
«YZOBIIETBOPH | UCIBITHIBAET 3aTPYIHEHUS M JOMYCKAeT OMIMOKU MPHU BHIIOJHEHUH 3aJaHUM,
TEJILHO» BBITIOJIHSICT 3aJlaHUE TIPU TOJCKa3Ke IPErojaBaTelisa, 3aTpyAHsIeTCs B
(hopMyYJIUPOBKE BHIBOJIOB
2 HECIOCOOCH MPaBWIILHO BBITIOJIHUTH 3a/1aHHE
«HEYJIOBJIETBO
PUTETHHOY

7.3. Tumnossie KOHTPOJIBHBIC 3aJaHHd WKW WHBIC MaTCpHAJIBI, HGO6XOI[I/IMI)IG JJIs1 OLICHKH 3H3HI/II>1,
YMCHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITa JCATCIIbHOCTH.

anmpykuu}l no 6blINOJIHEHUIO KOHmp0J1belxp£160m.

KonTponbHable paOoThl BBINOJIHSIOTCS B ayauTopuu. BHuMartenbHo mnpouurtaiite 3ananus. Ilpu
BBIMIOJIHEHUM 3aJlaHUi HeNb3sl I0JIb30BaThCsA TeNe(OHOM, HHTEPHETOM, MOXKHO HCIOJIb30BATh
KOHCHEKTBI JIEKIMH, pabouyio TeTpajpb, CIPaBOYHYIO JUTEpaTypy. 3aJaHusl BBIIOJHSIOTCS Ha
OTJIeNILHOM JIUCTE, HAa KOTOpoM HeoOxoaumo 3anucats @.M.0. cryaenTa, rpyniy, HOMep BapuaHTa, B
KaX/I0M 33J1aHUU 3allUCBIBACTCAd HOMEP 3aJjaHus, YCIOBHE 3aJaHus, MOJPOOHOE pEIIEHUE, OTBET.
Bpemst BBINOTHEHUS! KOHTPOJIHOU paboThl — 90 MUHYT.

I/Iucmpykuuﬂ NnO 6bINOIHEHUIO MUNO6020 pacuema.

TunoBoit pacuer — BHeayauTopHas paboTta. BuumarensHo npouunTaiite 3aganud. [Ipu BeinmonHeHun
3aJJaHU MOKHO HCIOJIb30BaTh KOHCIEKTHI JEKIMHA, pabodyl0 TeTpasb, CIPaBOYHYIO JHUTEPATYPY.
3aaHus BBIIOJHAIOTCSA B OTJCJIBHOM TETpaau, Ha KOTOpoi HeoOxoaumo 3anucath ®.M.0. cTynenTa,
Ipynily, HOMEp BapHaHTa, B Ka)JIOM 3a/JlaHUU 3alMCBIBACTCS HOMEDP 3aJaHMsl, YCIOBHE 3aJaHMUs,

noipoOHOE

pelieHue.

BremonneHHbIe 3aaHuA H€06XOIII/IMO caaThb pernoaaBaTeito

YCTaHOBHGHHBIﬁ CPOK 1 3aT€M OTUHUTATBHCA INPCIOAABATCIIIO 110 TUIIOBOMY PACUCTY.

3aoanue 1. Haiitu 3HaueHWe MaTpUYHOrO MHorowieHa f(A):

_[-1 0
32

A

KonTposbnas padora Nel
«Martputpl. Onpenenurenu. CUCTEMbl TUHEHHBIX YPaBHEHUI.
Bapuanr 0.

f(x)=—x*+2x"—x+3




N —

-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
n -3 13 5 17

3aodanue 2. HaliTu paHTr MaTpULIbL:

-2 3 5
17 -1 4]
3adanue 3. BoIYUCINTH ONIPEIEIUTEND: 9 -8 -6 .
3aoanue 4. Pemuth cucteMy ypaBHeHUH Tpemsi metogamu (meromom Kpamepa; mertomom [Maycca,
=3x+4y+ z=17;
2x+ y—2=0;
—2x+3y+5z= 8.

MaTPUYHBIM METOJIOM):
3aoanue 5. ®upma Mo COLMOJOTUYECKUM HCCIEAOBAHUAM COCTOMT M3 ABYX O(HCOB, CyMMapHas
BeJIMYMHA TNPHOBUTM KOTOPBIX B MHUHYBLIEM rojxy coctaBuia 12 miH. yciea. Ha stor ropg
3aIJIaHUPOBAHO YBEIMUYEHUE MpHOBLTH TiepBoro oduca Ha 70%, Broporo — Ha 40 %. B pesynbrare
CyMMapHas IpuObLIb J0JKHA BbIpacTH B 1,5 pa3a. KakoBa Benu4rHa npuObUIN KaXI0ro U3 0pHCOB:
a) B MUHYBIIIEM TO/Y;

0) B aTOM TOIy?

3aoanue 6. CpaBHUTh paHTM OCHOBHOM M pacIIMPEHHON MAaTpHIl CUCTEMbI JIMHEHHBIX ypaBHEHUH,
ClIeNaTh BBIBOJ M PEIINTh CHCTEMY METOJOM [ aycca; HaliTH Kakoe-HUOY/Ab YaCTHOE PEUICHHE H IS
HETO CIeNIaTh MMPOBEPKY.

X, +Xx,+3x3—2x,+3x;=4
2x,+2x,+4x,—x,+3x.=6
3x,+3x,+5x,—2x,+3x.=6
2x,+2x,+8x,—3x,+9x.=14
KonTpoabnasi pabora Ne2
JInHeiliHbIE ONIEPATOPHI.
Bapuant NeO
3adanue I. TlpoBepuTh sABIseTcs U OTOOpakeHMe f JMHEWHBIM ONEPATOPOM JIMHEHHOTO
3 X=|x, x,, X, € 3
npoctpancta R | ecim mnst moGoro BekTopa (7172 7 R

= |
x) =X 2x,t1, Xy

v ~ v 3
3adanue 2. Haiitn MaTpuIly THHEeHHOTO onepatopa f mmHeitHOro mpocTpancTBa R B cTammapTHOM
%=/ ?,
X=X Xy, Xy € p3

_ |
Xy, 2X3F X, X,

Oaszuce, eciu s JF000r0 BEKTOpa

(x

fix) %1

— v _:{ — |
Haiitu koopaunatel Bektopa Y =f (X) , €CIH X {2: L 4J

. e,e,e .
3adanue 3. Martpuna nuHeiiHoro omneparopa f B 0asmce P23 HEKOTOpPOro JHMHEHHOTO
MIPOCTPAHCTBA UMEET BUI:

1 0 2
A=]3 -2 -1
41 2



a,=e,;+e,+3e,
a,=1,5e,—e,
. . a,=—e, +e,+e
Haiit matpuiry B sToro nureitHoro omepatopa B 6asuce | ° e es

3adanue 4. Haiitu Bce cOOCTBEHHBbIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOro omepatopa f,
3aJJaHHOTO B HEKOTOPOM 0aznce MaTpuLeit:

2 -1 0
A=-1 =2 0
1 -1 1

KonTposbHnast padora Ne3
KBaagpaTnunbie popmbl.
Bapuant Ne(

3aoanue 1. Jlana kBaapatudHas Gopma:
F(x,y,z):4x2+4y2+zz+2xy—4xz+4yz
Haiitu:
A) MaTpuIly KBaJpaTHUHOUN OPMBI U 3amucaTh GOpMy B MATPHYHOM BHJIE;
b) panr kBagpaTuaHOil HOPMBI;
B) IlpuBectu kBagpatndHyo GopMy K KAaHOHUISCKOMY BUAY JBYMsI CIIOCOOAMU: ITyTEM BBIJICICHUS
MIOJTHBIX KBAJIPATOB M METOIOM OPTOTOHAJIBHBIX IPe0Opa30BaHuii;
I') uccnenoBath GpopmMy Ha 3HAKOOTIPEACICHHOCTb.
3aoanue 2. Haliti KBaipaTHIHyI0 (OpPMY, IMOJTYUYESHHYIO U3 JaHHOW yKa3aHHBIM ITPE0Opa30oBaHUEM:
=2 x12+2 x22—4 X X3—2 X, X3+ X, X,

>

X1=Y1—2Y;
X)=Y1tY,o,—Ys
X3== Y27 JVa

KonTpoabnas pabora Ne4
AHauTHYEeCKasi TeOMETpUs Ha IIOCKOCTH
Bapuanr 0.
3aoanue 1. Jlanbl KOOPAWHATHI BEPIIMH TPEYTOJIbHUKA:
A(—3, —2), B(l4, 4), C(6, 8)

Haiitu: a) ypaBHeHHe MeiMaHbl, OMYLIEHHOW 13 BepuHbl C;
0) mnHy cropons! BC;
B) YpaBHEHHE MPSIMOH, TPOXoAsIIel yepe3 BepLIMHy A napaiensHo ctopoHe BC;
I) JUIMHY U ypaBHeHHE BbICOTHI AK;
n) BenuuuHy yriaa BAC;
€) MepuMeTp U miomaas TpeyroasHuka ABC.

2 2 _
3aoanue 2. HailTu LEHTp W paguyc OKPYKHOCTHU 3x+3y —6x+8y=0 . IocTtpouts

OKPYKHOCTb.

3aoanue 3.CocTaBUTh KAHOHMYECKOEC YypaBHCHHE THMEPOOJIBI, TMPOXOMISIICH Yepe3 TOUYKH

A(z’ 1)’ B (_4’\/§) . Haiitu xoopauHaThl (QOKYCOB U YpaBHEHMsI aCHUMMTOT T'HIEPOOJIbL.
[TocTpouts rpaduxk.
3adanue 4. CocTaBUTh KAaHOHMYECKOE YPABHEHHE JIUIUIICA U MOCTPOUTH €T0, €CIH €ro OoJbIias
nmosryoch paBHa 12, a axcuieHtpucutet paseH 0,8. Halitu pacctosnue Mexay GoKycaMu dIITUIICA.



KonTtpoJsbHasi pabora NeS
AHaJIUTHYECKAsI TEOMETPUS B POCTPAHCTBE

Bapmuanr 0.
3aganue 1. JlaHbl KOOPAMHATHI TOUEK:
A B C pi
(2;2;8) (=3:2;-1) ;1,00 | &L
Haitu:
1) ypaBuenue mockoctu BC/I;
2)xocunyc yria CB/L;

3) mnomans Tpeyroabanka BCJI;

4) ypaBHeHue U JuIuHy peOpa AB;

5) paccrosiaue oT Touku A 10 iockoctu BC/I;

6) ypaBHeHue BeicoThl AO nupamuasl ABCJL;

7) ypaBHEHHUE TUIOCKOCTH, IPOXOASAIICH uepe3 Touky Jl, mapamnensHo rpaan ABC;

8) ypaBHEHHE IIIOCKOCTH, MPOXOASILIEN Yepe3 TOUKy A, nepneHIuKysipHo miockoctu ABC;
9) o6bem mupamunel KBC/I, roe K-cepenuna A/l

10) cnenatb pUCYHOK K 3az1ade.

KonTtpouabsHnasi paGora Ne6
CaoiictBa ¢pynkuun. [lpenen u HenmpepbIBHOCTD.
Bapuanr 0.
3amanue Nel.Haiftu obnacth onpenenenus GyHKINU:

y= x—3 _10g3(X2_4)
VX +4x—5 x—1
3ananue Ne 2. BelunciauTh npenensl:

3 L2 2
lim 24 3 x i S X :g X
a) x202X —2x+5 ’6) x20 2Xx :
3x-1
Ay . [2-3x
lim 15-4x"-7x lim 3
B) x> -3 2X2+7X+3 ;r) X0 5+3X ;
. T+x-2 , 2
" m—= o (2R

Bananune Ne 3. Mcenenosarh pyHKIMIO HA HEPEPHIBHOCTH U MOCTPOUTH Ipaduk:
—2(x+1),eciux<—1
f(x)={(x+1)* eciu—1<x<0

x, ecnu x>0,

_n2x-1
3ananue Ne 4. TToctpouts rpaduk GpyHKIUH, ONKMCAaTh CBOMCTBA QyHKIMU: Y =3

KonTpoasnas padora Ne7. Ilpouseoonasn, uccinedosanue gynkuyuu.
Bapuanm 0.
3amanue Nel. Haitinure npon3BoHy0 GyHKIIMH:

2 y=(cos3x+e’*)tg5x



_2V5x—4

6) Y cos 4 x
v =Inarctg
B) [+
r) 5 In2y—e =24y

0 y=(4x"—ctg2x)"*"

" ¥ =Intg .

|
s

e)
3ananue Ne2. BoruncnuTh npesen, ucrnonb3ys npasuio Jlonurans:

. 1 1

lim ( - — —).
x>0 \ xsinx X
2
_9x°-1

3amanue Ne3. [IpoBecTH mosHOE Ucce0BaHUE (HYHKIIUU: X+2

Ilpumepnoii sapuanm munoeozo pacuema Nel
«HeomnpeneneHHbIH HHTErPaJ».
Bapuanr 0
3ananue Ne 1. BoruvciauTe UHTErpabl:

5 4 — 3 6
JI(EX +2¢x—x—4+;—2)dx

a) ;
5 f (x*+2)[x—3]dx
J' 3dx
) 100+x* |
[ V2x-33x)
—dx
r) X ;
. 3
s¥n2x+2 dx
1) sin“x )
3aganue Ne 2. BpruuciauTe UHTErpajgbl METOAOM MOJICTAHOBKHU:
5x° e dx
. dx
a) ISIH(2—7X)dX . 6) fx3+1 g 1-3eM .
f dx f sin xdx

ry Coxsin‘lnx . opy 7 cos’x+4

Bamanue Ne 3. Borauciiure HHTErpajibl METOIOM HHTETPUPOBAHHUS 110 YACTIM:
ey

2) f‘4x 2/cos 2 xdx

2

5) farcsiandx
5) f(2x+3f)lnxdx

3ananue Ne 4. Beruucnute HHTErpajbl, pe3yabTaT IpoBepUTh 1 epeHIpOBaHUEM:
5

fx2+2 dx

b




dx

6) ° x'+3x—4
f 3 xdx
B) x*~5x—6

3amanne Ne 5. BerunciauTte HHTETpajabl OT TPUTOHOMETPUUYECKHUX (DYHKITHIA:

2) ftngdx
L 2

5) f (sinx—cosx)*dx

2

3

fcos2x~c055xdx

9

f sin x-cos® xdx
r)

J.- dx

1) 4sinx+3cosx+5
3ananue Ne 6. Beruncinure MHTErpassbl:

f dx
a) Vx*+4x+5 :
f (\3/;+\/})dx
0) Vx=2

2

KountpoabHas padora Ne§. OnpenesieHHblii HHTErpaJl.
Bapuanr 0.
BaHaHHe Nel. BeruncnuTh onpeneneHHbl HHTETPal:

f (x*+1)(x—4)dx
a) O ;
3
f ‘e +2x 3 dx
0) ! ;
1
B) { X244 X+5
S (x + 2) cos -g-dx.
r) °
3aganue Ne
2. UccnenoBaTh HECOOCTBEHHBIN UHTErPaj HA CXOUMOCTD:
3
f xdx dx
-0 X +4 ; 6) 1 2X-2

3amanue Ne 3. BoruuciuTh miomniaas GUrypsl, OrpaHUue€HHOMN 331aHHBIMU JIMHUSIMU:
2
y =4x-2x",y =0,x =3

3amanue Ne 4. Haitnure o0beM Tena, 00pa30BaHHOTO IyTeM BpareHus: BOKpyT ocu OX durypsi,
OFpaHquHHOﬁ JIMHUAMMU:

y :xz,y =(x- 2)2,y =0

KonTtpoJubsHnas pabora Ne9.



JAnddepennuanbroe ucunciaenne QyHkiuii HeCKOJIbLKHX NMepeMeHHbIX.
Bapuanr 0.

N
3amanne Nel. Haiitu o0nacTh onpeaeneHust GyHKIAN: z _\/y —2x+8

_ 2
3amanme Ne 2. HaiiTH 9acTHbIE TIPOH3BOIHBIE BTOPOTO mopsiaka: Z=X —3Y X+5

I=—
3aganue Ne 3. Jlana  ¢yHkuus Y . IlpoBepurb  CHpaBeNIMBOCTh  PABEHCTBA:

x-z,—2,=0
2.3

— =Xy
3ananne Ne 4. Haiitu nonueii nuddepenuuan pysxuun: £=€

3ananue Ne5. Berauciuts nmpuOIMKEHHO ¢ MOMOIIBI0 AuddepeHnmana: 1,02°-0,96
3aganue Ne 6. CocTaBUTh YpaBHEHHUS KacaTelIbHOM IIJIOCKOCTM M HOpPMajiud K IOBEPXHOCTU
=242 9
Z=Xt1y —2Xy+ZX=Y  p1ouke M(-1, -1, -1).

3amanue Ne 7. HccrmengoBaTh Ha SKCTpEMyM CIENYIONIYI0 (YHKIMIO JBYX T€pEMEHHBIX:

z:x2+y2+xy—12x—3

)
3amanue Ne 8. Haiitn Hanbosbliee ¥ HauMeHbliee 3HaueHUs Qydkuuun Z=X —Y +2xy—4x

o6nacth, orpannuennoi v XY H1=0 0 x—3 v,

2 2
Bamanne N9. Jlana pysxmua Z=X +Y *+XY  Haittu: a) rpanuent gpynkmuu B Touke A(1, 1); 6)
npou3BoAHYI GpyHKIMU B Touke A(1, 1) 110 HanmpaBIeHHIO BEKTOpa a=(2; -1)

Kounrtpoannas padora Nel(. /IBoiiHble  TPOiiHbIe HHTETPAJIBI.
BapnaHT 0.

-|r.'_71'

1. I3MeHHUTH TIOPSIOK MHTErpHpOBaHMs: ~ V- -

Jdv + |rﬁ | fdx

N f X'~ y) dxdy
2. BeraucnnuTh TBOWHON MHTETpa , Tie D — o0macTp, orpaHn4eHHast IPSMBIMH Y
=X, y=-Xux=3.

T
3. Haifti miomanp Gpurypsl, orpannueHsoi muamsmu - V- 4 b T

4. BBIYMCIIUTH TPOHHOM MHTErpa Iﬂ x[y’-3 Z3)dXdde, rae D: z=xy, y=x, x=1, z=0.
D

KonTpoasnas pa6ora Nell.
Paabl.
Bapuant 0.

0 61’1_41‘1

n
1. loka3aTb CXOAUMOCTb psifia U HAUTH €ro cymmy n=1 12 .
2. MccnenoBaTh Ha CXOOUMOCTD YKa3aHHBIE PSABI C ITOJIOKUTEIbHBIMA WICHAMHU.

& (n+2f" 2 5n 1| i;
z Z By 7l 8\/(7n—5)3 1) nZ::l n+2|| n+3

A) n=l n! :B) =1 :




3. HUccaenoBaTh CXOOUMOCTh 3HAKOUEPEIYIOMIMXCS PATOB:
k!

< (1) 207 < (-1)

a) p=l AN 6) Toon2n+3

KonTpoasnas patora Nel2. [Inddepennuanbubie ypaBHeHHS.
Bapuanr 0.

2
1. Pemuth nuddepeHimanbHoe ypaBHEHHE: (1+x°) dy+ydx=0
X+ y
2. Pemmts quddepeHnnanb-Hoe ypaBHEHHE: X=y
3. Pemuts 3anavy Ko: 2(X+y)dy+(3x+3y—1)dx20; Y(O):2

4. Pemmts quddepeHnatb-Hoe ypaBHEHHUE: (xcos y+sin y )dy+(x+sin y)dx=0 :
2

' —un— X
5. Peumth qudepennuanbaoe ypapHenne: Y +2xy=2xe

KonTpoabnas padora Nel3. Curyyaiinbie cOOBITHS.
Bapuant Ne0

3anaua Nel. U3 konoabl B 36 kapT BRIHUMAIOT 3 KapThl. KakoBa BEpOATHOCTH TOTO, YTO CPEIU
W3BJICUEHHBIX KapT OyaeT xoTs Obl 1 Banet?
3apauya Ne 2. 113 OykB ciioBa «<KOMOMHATOpPHKa» Haynady M3BJIEKAIOT 7 OyKB M PACKJIAbIBAIOT B PS/I.
OmnsIT nOBTOPSIOT 2 paza. Haligute BEpOATHOCTH TOTO, YTO MOJIYyYaTcs CJI0Ba «KKOMHATa» U
«KapTUHaY (Mocie MOTYyYEHHUs OJJTHOTO CJI0BA U3BJIEYECHHBIE OYKBBI BO3BPAIIAIOTCS OOPATHO U OTIBIT
MIOBTOPSIETCS).
3agaua Ne3. [lo camosiety mpou3BOAMTCS 3 OAMHOYHBIX BbICTpesia. BepoATHOCTHh MoOmamaHusi Mpu
nepBoM BbicTpene paBHa 0,5, nmpu Bropom — 0,6, mpu Tpetbem — 0,8. IIpu onHOM nonagaHuy caMoJIeT
BBIXOJUT U3 CTPOsi C BEpOITHOCTHIO 0,3, Mpu ABYX MOMAJaHUSX — C BeposiTHOCThIO 0,6, mpu Tpex
MOMAJaHUAX CaMOJIET BBIXOJUT U3 CTpOsl HaBepHsAKa. HailTu BepoATHOCTH TOro, UYTO B pE3yJbTaTe
TpPEX BBICTPEJIOB CAMOJIET OYyIET COUT.
3anaua Ne4. B ypue Haxoqatces 5 Genbix, 6 KpacHbIX 1 9 cuHuX mapoB. Haynauy usBiekaror 3
miapa. Haiitu BeposITHOCTb TOTO, UTO CPEM W3BJICUEHHBIX IIApOB OYyIeT:
A) xots 661 1 KpacHbI# map;
b) xots ObI 2 cuHUX T1apa.
3amgauya NeS. BeposTHOCTH TOTO, YTO BO BpeMs pabOThI U(PPOBON 3JIEKTPOHHON MAITHHBI
Mpou30iIeT cO0il B apu(hMETHIECKOM YCTPONCTBE, B ONIEPATUBHOM IMAMSTH, B OCTATbHBIX
YCTpOKMCTBax, OTHOCATCA Kak 3:2:5. BepostHocTH 0OHapyxeHus cO0sl B apupMeTHIECKOM
YCTPOMCTBE, B ONEPATUBHOM MAMSITA U B OCTAIBHBIX YCTPONCTBAX COOTBETCTBEHHO paBHbI (),8; 0,9;
0,9. B mamne 6bu1 0O0HapyskeH cOoii. I'1e BeposiTHee BCero OH NMpou3oIen?
3agaya Ne 6. B ognoit kopoOke 100 crimuek. BepoaTHOCTH TOTO, UTO CIIMYKA HE 3arOpPUTCS, PaBHA
0,117. KakoBa BepOSATHOCTb TOTO, YTO HAayTaJ BHIOPAHHBII KOPOOOK COEPIKHUT:
A) poBHO 3 CIIMYKH, KOTOPBIE HE 3aTOPSATCS;
B) e 6onee 15 cnmdek, KOTOpbIe HE 3aropsATCs?

Bapuant Nel4. CnyyaiiHble BeJIMUMHBI.
Bapuant 0.

3agauya Nel. B xomenbke siexat 5 Mmonet o 1 py0., 1Be MOHETHI 10 2 py0. ¥ TPH MOHETHI 110 5 pyo.
Haiitu 3aK0oH pacnpeneneHus CydyaiiHON BETMYHUHBI X - YKCiIa pyOsiei, U3BJICUCHHBIX U3 KOIIEIbKa,
€CIIM M3 HETO M3BJICKAIOT HAYTa/l ABE MOHETHI. [1OCTPOUTL MHOIOYrONbHUK pacnpeneneHus.
3agaua Ne2. 3anan 3aK0H pacHpeesIeHUs] JUCKPETHOM ciTydyaiiHOW BeJTMYMHBI X.
Xi 1 3 4 5 7 8
Di 0,3 0,1 0,2 0,3 0,05 0,05




Haiitu 3akon pacripenenenusi BenuunHabl Y=2X-3. HaliTu uHTErpanbHy0 GyHKIHMIO paclpeaeIeHHs
F(y), matematnueckoe oxunanue M(y), nucuepcuro D(y) u cpeaHee KBaJIpaTUYHOE OTKIOHEHHE o())
st Y. Hapucosats rpaduk F(y).

3anaya Ne3. HenpepoiBHas citydaiiHasi BeIMUMHA X 337aHa IJIOTHOCTHIO pacIpeesIeHUs

0, x<0;

f(x)= a(l—i) 0<x<3;

- 3 ’ - -~
.. 0, x>3.
BEPOSTHOCTEH:
Tpebyercs: 1) HaiiTu mapamerp a;
2) HalTH (YHKIHIO pacipe/ieleHUs;
3) nocTpouts rpapuky GyHKIMH U TNIOTHOCTH pacHpeeIeHHUs;
4) Haitti MmaTeMaTHYECKOE OXKUAHUE, TUCTICPCUIO U CpeTHEe KBAAPATUIECKOE OTKIIOHCHHE.
5) BeposTHOCTB COOBITHI P(-1 < X < 2), p(X>2).
3agaua Ne4. Cnyyaitnas BennurHa X nogqunHeHa 3akoHy CUMIICOHA («3aKOHY paBHOOEIPEHHOTO
Tpeyl"OJ'ILHI/IKa») Ha y4aCTKe OT - a 10 +a, rac a=2. Hammmcatp BBIPAXKCHHUEC IINIOTHOCTHU pACIIPCACIICHUSA.

Fix)

=1

KontpoabHas padora NelS. MaremaTruyeckasi CTaTHCTHKA.
Bapuanr 0.
[IpousBenena BbibOpka 90 neranel W3 Tekylled MPOAYKIMH TOKapHOro aBTomata. [IpoBepsiemMbilii
pasMep netamedl X M3MEPEH C TOYHOCTBIO J0 OAHOIO MWUIMMETpa. Pe3ynbTaTtbl HM3MepeHHi
MIPUBE/ICHBI B Ta0JIHIIE.

1) IlocTpouTh cTaTHCTUYECKOE pacnpesiesieHNe BBIOOPKH B BUJIE HHTEPBAIBHOTO psijia.

— TepelTH OT COCTABJICHHOTO WHTEPBAIBHOIO pacHpeiesieHHs K TOYEYHOMY BBIOOPOYHOMY
pacnpe/ieNieHnIo, B3sIB 3a 3HaYeHUsI IPU3HAKA CepPeIMHbl YaCTHUHBIX

HMHTEPBAJIOB;

— MMOCTPOUTH IMOJINTOH OTHOCUTEIBHBIX YaCTOT, TUCTOIPAMMY OTHOCUTENIbHBIX YacTOT;

— HalTH SMIUpHUYECKYI0 (DYHKIMIO paclpesieieHus U MOCTPOUTh €€ Tpaduk;

— BBIYMCIIUTH BCE TOUEYHBIE CTATUCTUYECKUE OLIEHKH YHCIOBBIX XapaKTEPUCTUK MMPU3HAKA: Cpe/iHEe
X ; BHIOOPOUHYIO JUCTIEPCUIO U HCTIPABICHHYIO BEIOOPOUYHYIO AUCIIEPCUIO; BEBIOOPOUHOE C.K.0. U
HCIPABIIEHHOE BHIOOPOYHOE C.K.O. S;

- HaliTU MOJly U M€JJUaHy UHTEPBAJIbHOTO PAAA;

— cudTas TEPBBIA CTOJNOEN TaOMWIlbl BBHIOOPKOW 3HAYCHMI Tpu3HakKa X, a BTOPOW - BBIOOPKOM
3HaUEHUH Y, OLEHUTh TECHOTY JIMHEWHON KOPPEISALMOHHOM 3aBHCHUMOCTH MEXIy INpHU3HAKaMU U
COCTaBUTh BEIOOPOYHOE ypaBHEHUE MpsAMOIl perpeccun Y Ha X.

2) Ilo rucrorpamMmme OTHOCHTEIBbHBIX YAaCTOT YCTAHOBUTH CTATHCTUUECKUN (SMIUPUUYECKUN) 3aKOH
pacnpeeseHus.

3) Ha Tom 3xe yeprexe MOCTPOUTH KPUBYIO HOPMAJIBHOIO paclpejesieHus: ¢ napamerpamu “ =% u

4) IIpoBepuTh rUMOTE3y O TOM, XOPOIIO JIM CTATUCTUUYECKHE JaHHbIE ONUCBHIBAIOTCS HOPMAJIbHBIM
3aKOHOM pacCIlIpCaCICHU .
| 113.0 | 110.84 | 109.48 | 111.24 [ 112.04 | 113.56 | 112.20 | 116.12 | 114.76 | 111.64 |




115.0 | 111.32 | 116.04 | 113.72 | 115.24 | 114.36 | 111.88 | 110.36 | 115.48 | 109.64

114.8 | 110.68 | 113.96 | 116.12 | 112.28 | 112.84 | 114.52 | 111.08 | 109.96 | 111.80

115.1 | 116.68 | 112.76 | 113.32 | 112.44 | 112.60 | 111.00 | 110.60 | 112.92 | 111.48

112.4 | 115.80 | 116.12 | 110.84 | 113.40 | 113.80 | 113.88 | 113.40 | 114.04 | 112.76

116.7 | 113.88 | 111.72 | 114.28 | 112.52 | 111.72 | 115.40 | 113.08 | 113.72 | 110.92

1157 | 11452 | 116.84 | 115.56 | 111.32 | 115.88 | 111.80 | 111.48 | 110.20 | 116.04

110.5 | 115.80 | 113.72 | 112.28 | 113.88 | 111.24 | 111.88 | 114.12 | 114.52 | 109.72

1144 | 110.68 | 113.00 | 113.24 | 113.32 | 116.52 | 115.24 | 109.80 | 112.68 | 114.76

10.
11.

12.

13.

14.
15.
16.
17.

18.

Bonpocs! 11 IOATOTOBKH K 3K3aMeHY
MaTpubl, BUAbI MaTpul,. Onepaunmn Hag MaTpULaMu.
KBagpaTHas MaTtpuua. Onpeaennuteny BTOPOro U TPeTbero nopsgka. MuHopbl U anrebpanyeckue
JonosHeHus. TeopeMa flannaca. CBoicTBa onpeaenmTenei.
Ob6paTHas MaTpuua. HeobxoamMmMoe M J0OCTaTOYHOE YCJ/IOBUE CYLLECTBOBaHWUS 0BpaTHOM MaTpuLbl.
MeTtoabl BblYUCAEHMNS 0OPaTHOM MaTpULbI.
D/IeMeHTapHble NpeobpasoBaHUsi MaTpuLbl. PaHr MaTpuLbl, €ro cBOMCTBa. AJFOPUTM BbIYUCIEHNS
paHra MaTpuubl.
CuUCTEMbI JIMHENHBIX YpaBHEHUN. MeTofdbl pPELIEHUS CUCTEM N JIMHEWHbIX YPaBHEHMIA C 1
HensBecTHbIMU (MeToA, o6paTHOM MaTpuLkl, MeTog KpaMepa, Metog lNaycca).

Bektop. JIMHeWHble onepaumMn Hag, BeKTOpaMW. JIMHEMHas 3aBUCMMOCTb BEKTOpPOB. basuc.
KoopaunHatbl BekTopa. [lencTBMsa Hag, BEKTOpaMM B KOOpAMHATaXx.

CkanapHoe nponsBefeHne BEKTOPOB U ero cBoncTea. ®opmMyna ans BbIYMCAEHUS Yepe3 KOOPANHATHI.
AddPUHHAA N NpsMOYrosbHas CUCTEMbI KOOPAMHAT Ha MJIOCKOCTU. BbluncneHne koopauHaT BeKTopa
yepes KOOpAMHaTbl €ro KOHL,OB.

[eneHue oTpesKa B JaHHOM OTHOLWLEHUN. PaccTosiHMeE MeXxay TOYKaMu.

MonspHas cucteMa KoopAUHAaT U ee CBA3b C AeKapPTOBOM.

FeoMeTpmnyeckoe UCTONKOBAHUE YPaBHEHUI U HEPABEHCTB MeXAy KoopAMHaTaMu. Asirebpaunyeckas
NIMHUA N ee NOPAAOK.

Mpamas avHusA. Obuiee ypaBHeHMe NpsiMON. MiccnenoBaHMe NONOXKEHMS MPAMOM NO ee YPaBHEHMUIO.
KaHOHMYecKoe M napaMeTpuyeckoe YpaBHEHUS TMPAMON. YpaBHEHME MpSAMON: C  YI/I0BbIM
KO3pOULUMEHTOM, C HOPMaJibHbIM BEKTOpPOM. PacctosHMe oT Touknm Ao npsmoi. BaaummHoe
pacnosioXxeHune AByX MNPSMbIX Ha MJIOCKOCTU. YIo MeX Ay NpsaMbIMU.

OnpepeneHre MHUM BTOPOro MOpsAKa. YpaBHEHWE OKPY>XXHOCTU. daaunc, runepbona, napabona:
onpeaeneHue, KAHOHMYECKOE ypaBHEHUE, CBOMCTBA. ACUMMTOTbLI rTMNepbobI.

AdPUHHasa cnucteMa KoopaMHaT B NpocTpaHcTBe. [leneHne oTpesKka B JaHHOM OTHOLUEHUN.
MNpsAMoyrosibHas cucteMa KoopauHat. PacctosiHMe Mexay ABYMS TOUKaMu.

FeoMeTpmyecKkoe UCTONIKOBAHUE YPaBHEHWUI U HEPABEHCTB MEXAY KOOpANHATaMU, NPUMEPHI.
BekTopHOEe 1 cMellaHHOe NPoM3BeAEHNN BEKTOPOB. BbluncieHme naowaam TpeyroibHuKka n obbemMa
TeTpasapa. YC/I0BME KOMIMIAHAPHOCTU TPEX BEKTOPOB.

YpaBHEHME MIOCKOCTM C HanpasfsioWUMKM BekTopaMu. [apameTrpuyeckne ypaBHeHus. Obuiee
YPaBHEHWE MJIOCKOCTU. YpaBHEHME NIOCKOCTM C HOPMaJibHbIM BEKTOPOM.
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B3avMHoOe pacnosioXeHue ABYX MIOCKOCTEN. Yron Mexzay MaoCKOCTAMWU. PaccTosiHMe OT TOUKM [0
MJI0CKOCTU.

KaHoHMYeckne U napaMeTpuyeckue ypaBHEHWs NpsMoi. B3auMHoe pacnosnoxeHue npsMon U
MJIOCKOCTU. YTOo1 MEXAY NPSIMOWA U NIOCKOCTbI0. B3auMHOe pacnonoxeHue AByX NPsiMbIX.
LMAMHAPUYECKUE U KOHWMYECKME MOBEPXHOCTU BTOPOrO MNopsiaka. KoHWueckue —ceyveHus.
MoBepxHOCTW  BpalleHus. danauncous, runepbonounibl, napabosougbl.  [psMONUHENHblE
obpa3sylollpe NoBEPXHOCTEN BTOPOro nopsaka.

MpesMeT M MeToA MaTEMATUYECKOTO aHalM3a. MHOXeCTBO AeWCTBUTENbHbIX 4ucen. Yucnosble
MHOXeCTBa.

MoHsTMe yHKUMKU. YucioBble YHKUMM YMUCOBOTO apryMeHTa, Crnocobbl 3agaHus. O6nacTb
onpeaeneHus, PyHKLMUK: YETHbIE, HEYETHbIE, MOHOTOHHbIE, NEPUOAUYECKHME.

Mpesen ¢yHKUMM B TOuKe M Ha GecKOHe4YHOCTU. BeckoHeuHble npefensl. peaen 4ucioBoOw
noc/ie0BaTeIbHOCTH.

OcHoBHble TeopeMbl 0 Npefenax. Mepsbii, BTOPOI 3aMeyaTesbHble NPeAebl.

OZHOCTOPOHHME Npeaesibl. BeCKOHEYHO Mable U 6ECKOHEYHO BoJbLIME GYHKLMM U UX CPAaBHEHME.
HenpepblBHOCTb GYHKLMM B TOYKE WM Ha MHOXecTBe. [lpefenbHblii Mepexos nof 3HaKoM
HenpepbIBHOM QYHKLNM.

TeopeMbl 0 HeNpPepbIBHbIX GYHKLMSAX.

TouKM pa3pbiBa GYHKLUM U UX KnaccupurKaLms.

[TpounzBoaHas, e€ hU3HMIECKUil 1 TEOMETPUIECKUN CMBICII.

Huddepenuupyemocts Gpynkuun. Auddepenunan, ero reoMeTpu4eckuii CMBbICIL.
JuddepennmpoBanrue CyMMbl, POU3BEICHNUS W YACTHOTO, CIOKHON U OOpaTHOU (yHKIIUH.
Tabnuua npou3BoAHBIX U 1U(HEepeHIINAIOB.

. [IpousBoaubie u nuddepeHnuans Boiciiero nopsaka. [lapamerpudecku 3aiannble QyHKIUU

U UX IPOU3BOIHBIE.

Teopema Pepma, e€ reoMeTpryecKkmuii cMbicn.TeopeMa Posist, e€ reoMeTpruUeCcKuit CMbICA.
Teopema JlarpaHxa. lNpasuio Jlonutans.

MpM3HaKN NOCTOSAHCTBA M MOHOTOHHOCTU AnddepeHunpyeMoin GYHKLUM Ha MHTepBae.
MakcnMyM 1 MUHUMYM GYHKUMK. Heobxoanmoe 1 AoCTaTOUHbIE YC/IOBUSL.

Bbinyknoctb GyHKUMN. TOUKM nepernba.

AcMnToThI rpadmka GYHKLUMU.

MNMepBoobpa3Has.

HeonpeaeneHHbln HTerpasn. Tabamua MHTerpanos.

OcHOBHBIE CBOICTBA HEONPEIEICHHOTO UHTETpaia.

OCHOBHble MeToAbl UHTErPUPOBaHUs. MHTerpupoBaHue no Y4acTaM. MeTof, 3aMeHbl NepeMeHHON.
WuTerpupoBanue pairoHaIbHBIX ()YHKITHHA.

MHTerpnpoBaHue HEKOTOPbIX TPUTOHOMETPUYECKMX U UPPALIMOHAJbHbBIX GYHKLWIA.
OnpefeneHHbIn HTerpan.

CBoiicTBa onpeaeneHHOro uHTerpana.

MNpunoxeHns onpeaeneHHoOro UHTerpana.

Hecob6cTBEHHbI MHTErpan ¢ 6eCKOHEYHbIM NPeaeNoM UHTETPUPOBAHMUS.

Heco6CcTBEHHBIN MHTErpas OT pa3pbIBHON GYHKLMN.

Juddepennnanpable ypaBHEHUS IEPBOTO Topsiaka. OCHOBHbIE TIOHSATHUS U ONIPEICTICHHUS.
Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTHU peleHus AU PepeHInanbHOro ypaBHEHUsI.
Oco0ble perieHus.

VYpaBHEHUS C pa3AeisSOMMMUCS IEPEMEHHBIMH.

OnHopoaHble ypaBHEHUS IEPBOTO MOPSJIKA.

VYpaBHeHUs, MPUBOAUMBIE K OJJTHOPOIHBIM.

JIuHelinble ypaBHEHHUs IEPBOTO MOPSIKA.

VYpaBHenue beprymn.

YpaBHeHHs B MONHBIX U depeHnmanax.

WHTerpupyrommii MHOXHUTEIb.

Haxoxnenne HHTErpupyroIero MHOKHATEIA.
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61. luddepennuanbabie ypaBHSHUS IIEPBOTO MOPSAKA, HE pa3pelIeHHbIE OTHOCUTEIBHO
MIPOU3BOJHOM.

62. lnddepennnanbHble YpaBHEHUS BRICIIUX TOPsAKOoB OCHOBHBIC MOHATHS. Teopema
CYILIECTBOBAHUS U €IMHCTBEHHOCTH.

63. YpaBHeHUsI, 10MTyCKAIOIIUE MOHMKEHUE MOPSJIKA.

64. Jluneitnpie quddepeHnnaIbHble ypaBHEHUS BBICIINX MOPSIIKOB. Onpenenenus u oorme
CBOMCTBA.

65. JIluneiinble 0JHOPOAHBIE TU(PepeHIMaIbHbIe YPABHEHUS BBICIINX MOPSAKOB

66. JIuneitHas 3aBUcUMOCTh GyHKIMA. Onpeaenurens BpoHckoro.

67. ®ynnaMeHTanbHasi CUCTEMA PELIEHUH JJUHEHHOTIO OJTHOPOJAHOIO YPAaBHEHUS 1-I'0 MOPSIKA.

68. CocTaBiieHHE JIMTHEHHOTO OJJHOPOIHOTO YPABHEHHUSI 1-T0 TIOPSAKA 10 3aJaHHOM
¢bynnamenTansHol cucreme. @opmyna JInyBuILIs.

69. IToHmkeHue nopsaka JMHEHHOTO OJJHOPOIHOTO YPABHEHUS.

70. JInneiiHble HEOTHOPOIHBIE YPABHEHUS 11-T'0 MOPSIIKA.

71. MeTon Bapyaliuy MOCTOSHHBIX TSl JMHEHMHOTO HEOJHOPOIHOTO YPaBHEHUS 1-TO MOPSJIKa.

72. JIuneitHble OTHOPOIHBIE YPABHEHHUsI /1-TO TIOPSAKA C MOCTOSSHHBIME KOd()pHIIeHTaMu.
Ciyyaii pa3JIM4HbIX KOPHEW XapaKTEPUCTUUECKOTO YPaBHEHMUSI.

73. JIuneitHble OTHOPOIHBIE YPABHEHHUsI /1-TO TIOPSAKA C MOCTOSSHHBIME KOd(pHIIMeHTaMu.
Cityuaii KpaTHBIX KOPHEW XapaKTEPUCTUUECKOTO YPaBHEHUSI.

74. JluneitHble HEOTHOPOIHBIE YPABHEHHSI 71-TO TIOPSAKA C MMOCTOSSHHBIME KO3 pHImeHTaMu.

75. OcHOBHBIE TIOHATHSI, HOpMasbHas (opma cucTemMbl TudPepeHIIMATBHBIX YPaBHCHUH.

[IpuBenenre HOpMaIbHON CUCTEMBI K OTHOMY YPAaBHEHHIO 1-TO TIOPSIKA.

[IpuBeneHne ypaBHEHUs n-ro NopsAaKa K HOpPMaJIbHOM CUCTEME.

TeopeMma cyniecTBOBaHUS U €AMHCTBEHHOCTHU PEILICHUS HOPMAIbHOW CUCTEMBbI

muddepeHnnanbHbIX YpaBHEHUH.

BexTopHas ¢popma 3anucy, MEXaHHYECKU CMBICT HOPMAIIbHON CHCTEMBI

Jluneiinbie cuctemsl nudepeHMaIbHBIX YpaBHEHHUH. JIMHEHHbIE OTHOPOIHBIC CHCTEMBI.

OyHIaMEHTAJIbHASL CUCTEMA PELIEHUN JIUISl IMHEUHBIX OJHOPOIHBIX CUCTEM

CocraBneHue JUHEHHOW OJTHOPOIHOM CUCTEMBl ypaBHEHUH 10 3aJaHHON (PyHIaMEeHTaIbHOM

CUCTEME PEILECHUM.

JIvHeiHbIe HEOAHOPOHBIE CUCTEMBI.

Meroa Bapraliy MOCTOSTHHBIX JIsl IMHEWHBIX HEOJHOPOIHBIX CUCTEM.

JIunelinbie OTHOPOHBIE CHCTEMBI C TTIOCTOSTHHBIMU Kod(durmentamu. Ciryqail pa3IuaHbIX

KOpHEHN XapaKTepUCTUUECKOTO YPaBHEHUS.

JIuneliHbIe OTHOPOIHBIE CUCTEMBI C TTIOCTOSTHHBIMU Kod(purmentamu. Ciryqail KpaTHBIX KOPHEH

XapaKTEPUCTHUYECKOTO YPABHEHHUSI.

JlunHeiiHbIe HEOTHOPOIHBIE CUCTEMBI C TIOCTOSIHHBIMU KO3 PHUITEHTaMU.

HenpepsiBHast 3aBUCUMOCTD pelIeHUs] CUCTeMbI MU PepeHIInalbHBIX ypaBHEHUH OT TapaMeTpa

Y Ha4aJIbHBIX JTAHHBIX.

JuddepeHnnpyeMocTh pelieHnid CUCTeMbl AU PEpEeHIINATHHBIX YPABHEHHI 110 HAYaIbHBIM

JAHHBIM M MIapaMeTpaMm.

ABTOHOMHEBIE crcTeMbl MU epeHIanbHbIX ypaBHeHUH. OCHOBHBIEC TOHATHS

Touka nmokosi. Buser Tpaekropui.

Oco06sie Touku. Citydaii 1eHCTBUTENBHBIX U Pa3IMYHBIX KOPHEH XapaKTepUCTHIECKOTO

YpaBHEHUS.

OcoObie Toukn. Cryuail 1eiCTBUTENBHBIX U KPATHBIX KOPHEH XapaKTePUCTUIECKOTO YPABHEHUS.

Oco06pie Toukn. Ciryyaii KOMITJIEKCHBIX KOPHEH XapaKTEPUCTUIECKOTO YPaBHEHHUS.

Juddepennnanpaple ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX MEPBOTO MOpsiika. OCHOBHBIC

OnpeaeIeHUs.

JIunelinble OTHOPOHBIE YPAaBHEHHUS B YaCTHBIX MPOU3BOHBIX MIEPBOTO MOPSIIKA.

3agava Ko 1151 ypaBHEHH IEPBOTO MOPSAJIKA B YACTHBIX TPOU3BO/IHBIX.
JIunelinble HEOTHOPOHBIE YPABHEHHUS B YaCTHBIX MPOU3BOIHBIX MTEPBOTO MOPSIIKA.



99. Kpaesbie 3agaun. OCHOBHBIE MOHSITHUS U ONIPEACICHUS.
100.01HOpOIHBIE U HEOAHOPOAHBIE KPAEBbIE 3a/1a4H.
101.®ynkuus 'puna. [Toctpoenue ¢ynkuuu ['puna.

7.4. Meroauyeckue MaTepUalbl, ONPEAENIAIOIUE IPOUEAYypbl OLICHUBAaHWA 3HAHWM, YMEHHH,
HAaBbIKOB U (WJIH) OMbITA 1EATEIbHOCTH

TEXHOJIOI'NYECKASA KAPTA

JucuuminHa: MaremaTuka.
Kypc: 1, cemectp: 1
Cnemnansaocth: KP11.

IIpenonasatens: Tacmypatosa C.C.

MakcumanbHOE KOJIMYECTBO OAIIOB 3a paboTy B TeueHue cemectpa: 50.

HToroBslii KOHTPOJIB: Sk3aMeH 50 6amos.

Ne KoaunuectBo | O0sizaren | Makcuma Cpox
n/m | KouTrpoaupyembie MeponpusTHii bHBIH JBHOE npenaocra
MeponpusTHS / MHHHMMYM | KOJMYeCT | BJIEHHUS
0aJ1I1bI BO 0aJ1JI0B
OcHoBHOI 0JI0K
1. Kontponbuas padora Nel. 1-2 6amna 3a 5 8
KaXa0e 1o
MPABIIILHOE pacnucaH
3aaHue U0
2. Kountponbuas padora Ne2. 1-2 6amra 3a 5 8
Ka)Xa0e o
MIPABHIILHOE pacnucan
3aaHue U0
3. KonTponbHas paborta Ne3. 1-2 Gamna 3a 5 8
KaX10e o
MIPABHIILHOE pacnucaH
3aJaHue U0
KonngecTBo 6amioB kK pyOexxHOMY KOHTPOJTHO (8 -9Hemers) 15-24
4. KontponbHas padoTta Ne4. 1-2 6anna 3a 5 8
KaXxa0e 1o
MPAaBUIILHOE pacnucan
3aaHue U0
5. DK3aMeHaIMOHHas paboTa 8-10 6astoB 3a 30 50 o
KaXa0e pacnucan
MPAaBUILHOE 17120)
3aaHue
KonmuecTBo 6amwioB kK pyOekHOMY KOHTpouTO (18 Hemens) 55-90
6 bJok 6onycoB
6.1. | Ilocemienue 3ausaTH 0,1 Gam 3a
3aHATHE, HO HE
oonee 2 5 10
6.2. | AKTUBHOCTb CTy/ICHTa Ha 0,3 6anna 3a
3aHATHIX 3aHATHE, HO HE
oonee 3 o
6.3. Brimongenune nomargero 0,3 6aya 3a pacnucan
3a/1aHus 3aHATHE, HO HE U0
6onee 3




6.4. 3HaHUE MaTepuaa BbIXOJISIIEro 0,1 6amn 3a
3a paMKH JICKUHN 3aHsATHE, HO HE
boiee 2
Bcero Min - 60
Max-100
Hroro: 100

TEXHOJIOI'NYECKASA KAPTA

JucumminHa: MaremaTuka.

Kypc:

1, cemectp: 2

CnenuansHocts: KP11.
IIpenonasatens: Tacmypatosa C.C.

MakcumanbHOE KOJIMYECTBO OAIIOB 3a paboTy B TeueHue cemectpa: S50.
HToroBslii KOHTPOJIb: 9k3aMeH 50 6aos.

Ne KouunuecTBo | O0sizaren | Makcuma Cpox
n/m | Kourpoaupyembie MeponpusTHii bHBIH JIbHOE npeaocra
MeponpusiTHs / MHHHUMYM | KOJMYECT | BJEHHUS
0aJ11bI BO 0aJ1J10B
OcHoBHOI 0JI0K
1. KontponbHas pabora Ne§. 1-2 6amna 3a 5 8 1o
KaXJ10e pacnucan
MPAaBUILHOE 17120)
3aJJaHHe.
2. KontpomnbHas padora Ne9. 1-2 6ama 3a 5 8
KaXJ10¢e o
MPABIIILHOE pacnucaH
3aJIaHHe. U0
3. Tunosoii pacuet Nel0. 0-5 6amioB 3a 5 8 o
MIOJITOTOBKY, OT pacrnucaH
0 o 3 6amnoB U0
3a 3alluTYy.
4. Kontponbnas padora Nell. 1-2 6anna 3a 5 8
KaXa0e o
MIPABHIILHOE pacnucaH
3aJlaHue. U0
5. Kontponbnas padorta Nel2. 1-2 Ganna 3a 5 8 o
KaXa0e pacnucan
MIPABHIILHOE 17120)
3aJlaHue.
6. DK3aMeH. 10 6anna 3a 30 50 o
KaXI0e pacnucan
NpaBUIIBHOE U0
3aJJaHue.
KonnyecTBo 6a/mioB kK pyoesxkHOMY KOHTpoJtO (17 Hemenst) 55-90
7. baok 0onycoB
7.1. TTocemntenue 3agaTuii 0,1 6am 3a
3aHATHE, HO HE
oonee 2 5 10
7.2. | AKTHBHOCTb CTy/ICHTA Ha 0,3 6ayu1a 3a
3aHATHIX 3aHATHE, HO HE




6onee 3 1o
7.3. | BeinmosgHeHue JOMAIIHETOo 0,3 6ama 3a pacrucan
3a/laHus 3aHATHE, HO HE 151%0)
6ouee 3
7.4. | CamocTosTenbHas padbora, 0,1 6amt 3a
3HaHWE MaTepualia BHIXOAIIETO | 3aHATHE, HO HE
3a paMKH 3aHSTHH. 6onee 2
Bcero Min - 60
Max-100
Hroro: 100
Cucmema wmpadghos
[Toka3zaTenu baysl
Ono3pnanue -1
He roToB K nmpakTH4YecKoi YacTH 3aHITHS -3
Hapymenne yueOHOM TUCIUIIMHBI -2
[Tpomyck sekiuii 0e3 yBaKUTENbHBIX MPUYKH (32 OJIHY JIEKIIUIO) -1
[Tpormyck mpakTUYECKUX 3aHATHH 0e3 yBaXKUTEIbHBIX MPUYHH (32 -1
OJTHO 3aHSTHE)

[IpenogaBatens, peanu3yomuil TUCIUILUIMHY, B 3aBUCUMOCTH OT YpPOBHS MOATOTOBJICHHOCTHU
00ydaromuxcss MOXET HCIIOJIb30BaTh HWHBIE (OPMBI, METOJBI KOHTPOJIS M OLIEHOYHBIE CPE/ICTBA,
UCXOJsl U3 KOHKPETHOM CUTYyAaIlUH.

8. YYHYEBHO-METOIUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYHEHHUE
JUCIHUIIVIMHBI (MO Y JIS)

a) OcHOBHas IUTEpaTypa:

1. baBpun U.U. Beicmias matematuka — 5-¢ 3., mepepad. — M.:IIpocsemenue, 2005 r. — 616 c. (38
9K3.)

2. Janxo ILE. Beiciias maremaTka B ynpaxHeHusx u 3amadax. B 2 u. Y. 1 / I[LE. danko, A.l'.

[Tonog, T.A. KoxeBuukosa. — M.: OHUKC 21 Bek, 2007. — 304 c. — ISBN 5-329-00326-1.

3. I'mypman B.E. Teopus BeposTHOCTEM M MaTemaTHuyeckas cTaTUCTHKa. — M: Bricmas miko:na,

2002. (40 5k3.)

4. Matematnka: arebpa u Hayajla MaTEMaTHYECKOTO aHAllN3a; TeOMEeTpHsl [ DIIeKTPOHHBIHN pecypc] /

Jlykankun A.I'. - M.: TOOTAP-Menua, 2018. URL: :

http://www.studentlibrary.ru/book/ISBN9785970443613.html (3bC «KoHCyNbTaHT CTyACHTAY).

0) lonomuuTenbHAs IUTEpATypa:

1. Kynpsasues B. A., lemunoBuu b. II. Kpatkuit kypc Beiciieii matematuku. — M.: Hayka, 1998. —
576c¢.

2. byrpos 4. C., Hukonsckuit C. M. COopHuk 3aaay4 1o Beiciieit Mmarematuke. — M.: DU3MATIIUT,

2011.

3. Pabymko A.Il. ManuBuyansHbIe 3a1aHus 110 BhICIIEH MatemaTuke. Yacts 2. YueOHoe mocodwue.
Mumnck: Bemmmiimas mkona, 2011. URL: http://www.iprbookshop.ru/20274.html (9bC «IPRbooks»)


http://www.studentlibrary.ru/book/ISBN9785970443613.html

4. Kowmuccapos B.B., Marematuka. COopHHK 3a7a4 [DJIEKTPOHHBIA pecypc]: yueOHoe mocobue /
Komuccapos B.B. - HoBocubupck : Uzn-so HI'TY, 2016. - 87 c. - ISBN 978-5-7782-2978-5 - Pexum
nocryna: http://www.studentlibrary.ru/book/ISBN9785778229785.html

B) Ilepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn «IHTepHeT», He0OXOAMMBIii
JUTSl OCBOCHHUSI TUCIIUTTAHBI (MOJTYJIS ):

1. http://allmath.ru/ — DTo MaremaTHyeckHuii mopTaj, Ha KOTOPOM BbI HaifjeTe 000 MaTepuai 1o
MaTeMaTudeckuM aucuuminHaM. [IkonbHas MaremaTuka: aaredpa v Hadaja aHalu3a, INIAHUMETPHUS,
CTepeoMeTpusi, KOMOMHATOpUKa U Jp. Bricimias mMaTemaTHka: MaTeMaTHYECKUH aHaiau3, JTUHEWHas
anreOpa, aHalIUTUYECKas T[eOMEeTpus, JUCKpeTHas MaTeMaTHKa, TEOpUs BEpOSTHOCTEH U
MaTeMaTHYecKasi CTaTHCTHKA, AKOHOMETpHKa, IuddepeHIraabHas TeoMeTpus, MaTeMaThdecKas
JIOTHKa, TeOpHUs IrpadoB, ypaBHEHUSI MaTeMaTHUECKON (DU3UKHU U Jp.

2.www.vilenin.narod.ru - D1eKTpOHHBIC KHUTH 110 MaTEMAaTHUKE U (PU3HKE.

3.www.mathem.by.ru - Martematuka on-line. Ha manHOM caiiTe Bbl MOXeTe HaWTH (POpPMYJIBI 1O
MaTeMaTHKe, TeOMETPUH, BhICIIeH MaTeMaTuke U T.A. Takxke 3/1eCh €CTh CIpaBOYHAas WH(GOpMAIH
M0 MAaTEeMaTHYECKUM JUCIUILINHAM U HHTEPECHBIE CTAThH.

4. Exponenta.ru http://www.exponenta.ru/ - oOpa3oBaTelbHBI MaTeMaTHYECKUN caT. MaTepuaibl
IJId CTYACHTOB: 3a/la4v C PCHICHUSAMU, CIIPABOYHUK MO MATCMATHUKE, SJICKTPOHHBIC KOHCYJIbTAllUH.
Bo3moxxHOCTE 1711 TIpemojaBarenieil pa3MECTHTh Ha CaiiTe MeTOoIW4YecKhe pa3paboTku (pasmen
Downloads).

5. EcrecTBeHHO-HayuHbIl mopTan http://en.edu.ru/ - 3T0 MaTreMaTHYECKUIl TOPTai, HA KOTOPOM BbI
Haiifere JI000i MaTepHan o MaTeMaTHYECKUM AUCIIUIUTHHAM.

6. OOpasnpl perieHus: 3aaad MO BhICHIeH MmaTemaTtuke http://reshebnik.ru/solutions/ - sToT caiit
MPU3BaH MOMOYb CTYJIEHTaM TIEPBOTO U BTOPOTro KypcoB BY30B, H3y4armux BHICIIYI0 MATEMATHKY
n (usmky. 31ech colep)KaTcsi TUIOBBbIE BapUAHTHI PEIIEHUS 3aJad IO BBICHIEH MaTeMaTuKe:
JWHEWHas anrebpa, aHaTuTHYecKas reoMeTpus, audQepeHupoBanrue, HHTErPaibl, MPEAeIbl U JIp.
Kpome TOro, MOXHO MOJy4YUTh KOHCYJNbTALMIO WJIM OOMEHSThCcS Y4uyeOHOM uH(popManuen c
MOCETUTEIISIMU CalTa.

9. Kpartkuii cnpaBouHuk Qopmys mo marematuke http://matembook.chat.ru/ - 3mece Bel cmoxere
03HAKOMHTHCS C MaTepuajiaMu Mo apudmeTuke, aaredpe (JIMHEHHONW W BEKTOPHOI) M T€OMETPHH:
(opMyJIBl, OCHOBHBIE 3aKOHBI M ITPABUJIA.

10. Maremarudeckas Oubmamoreka http://vilenin.narod.ru/Mm/Books/Books.htm - 6ubnuoreka
NpPEACTAaBIsSeT HA CalTe TIIOCTOSIHHO IIOTIONHSIEMOe COOpaHWe YHUBEPCHUTETCKHX YYEOHHKOB,
UCCIIEIOBAaHUI TI0 MaTeMaTHYeCKOMY aHaiuzy, ainredpe, IudQepeHInaIbHOl TeoOMEeTpHH |
TONOJOTNY, AnpdepeHInaTbHBIM  ypaBHEHHAM, MaTeMaTH4eckod (H3MKe, TeOpeTHYEeCKOH
MeXaHUKe.

11. Dnextponnslii katamor Hayunoit Oubnuorexku AI'Y na 6aze MARK SQL HIIO «Hudopwm-
cuctem» - https://library.asu.edu.ru.

12. DnextpoHHass OuOIMOTEKa «ACTpPaxaHCKMH TOCYAAapCTBEHHBIH YHHBEPCUTET» COOCTBEHHOMN
re"epanuu Ha anekTpoHHol wiarpopme OO0 «bBUBJIMOTEX». https:/biblio.asu.edu.ru

13. Onexrponnas 6ubnuoreunas cucrema (ObC) OO0 «Iloaurexpecype» «KOHCYIbTaHT CTynEeHTa».
MmuoronpoguibHblii 00pa3oBaTenbHblil pecypc "KoHCynbTaHT cTyneHTa" sBISIETCS 3JIEKTPOHHOM
O6UOINOTEYHON CUCTEMOM, peAOCTaBIAOLIeH JOCTyN yepe3 ceTb MHTepHeT K yueOHOH muTeparype
U JONOJIHUTENbHBIM MaTepuajaM, HpUOOPETEHHBIM Ha OCHOBAaHUU IMPSIMBIX JOIOBOPOB C
npaBooOnanarensimMu. Kartamor B Hacrosimee Bpems colepkuT okoso 15000 HauMeHOBaHUIL.




www.studentlibrary.ru. (Pecucmpayus ¢ komnvromepoe AI'Y).

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHbBI (MOAYJIS)
KoMnbroTepHsle npe3eHTalnuu.

[Ipn HEeoOxoauMocTH pabouasi MporpaMMa JUCIHUIUIMHBL (MOAYJIs]) MOXKET ObITh aJaliTUpOBaHa IS
obecrieyeHus: 00pa30BaTENBHOIO MpOIlecca MHBAIMIOB U JIMI[ C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3/I0pOBbsl, B TOM YHUCJIE ISl JUCTAaHIIMOHHOTO 00ydeHus. [l aToro Tpedyercs 3asBJIEHUE CTyIECHTa
(ero 3aKOHHOTO MPEACTaBUTENS) M 3aKIIOYEHHE MCHXOJIOr0-MEeIUKO-TIEeAarornueckoi KOMHCCUU
(IIMIIK).



Ilpunosicenue 2.1 k npuxa3sy
No om

Maxem nucma uzmenenuit ¢ PI/] (peanusyromcea ¢ 2017 200a)

COI''TACOBAHO VTBEPXJIALIO
PykoBoautens OITOIT 3aBenyromnuii kadenpoit
N.0. damunug

(naumenosanue)

N.0. damumnus
« » 201 .

« » 201 r.

JIMCT U3MEHEHMUIA
B paboueil nporpamme (MOAYJI€) JUCLMIIINHBI

(Ha3BaHMe TUCHIUIUIIHEI)
10 HAalIpaBJICHUIO MTOATOTOBKHU

Ha 20 /20 y4eOHbIii rox

1.B BHOCSATCSA CIEAYIOIINE U3MEHEHUS:
(amemeHT pabodeii mporpaMMBl)

| RN ;

L2 ;

1O

2.B BHOCSITCS CJIEAYIOIINE U3MEHEHUS:
(a;memeHT paboyeit mporpamMmel)

N D ;

2. ;

2.0

3.B BHOCSATCS CIIEAYIOLIUE U3MEHEHUS:
(amemeHT paboyeit mporpaMmeb)

3 ;

3 ;

30

CocTaBuTeIb / /

noonucs @HUO, yuenas cmenetsv, 36aHue, Q0IHCHOCb



Ilpunosicenue 2.2 k npuxasy
Ne om

Maxkem nucma uzmenenuii ¢ PII/[ (peanuszayua nauanace oo 2017 zooa)

COI''TACOBAHO VTBEPXJIAIO
PyxoBonutens OITOIT 3aBenyromuuii kKageapoit
(HaumeHosanue)
N.0. Gamumug
1.0. Gamunusg
« » 201 . « » 201 .
JUCT UBSMEHEHUN

B pabouelt mporpamMme (MOJTyJIe) JUCITUTUTHHBI

(Ha3BaHWE AUCIIUTIIIMHEI)
110 HaIIpaBJICHUIO IIOATOTOBKHU

Ha 20 /20  y4eOHBIH TOJ

1. Bxirouen paznen 9 «MHbopMaIMOHHBIE TEXHOIOTHIY:

| B ;
| ;
1O

2. Bxmouwen pasgen 10 «llepeuenp y4eOHO-METOAMYECKOTO OOECTEYCHHUS IS
CaMOCTOSITEIILHON pabOThI 00yUYaIOIIAXCSD»:

2 ;

2 ;

2.

3.B BHOCSITCS CJIEAYIOIINE U3MEHEHUS:

(9:memeHT paboyeil MporpaMMsl)

R I ;

R I ;

30

CocraBuTeilb / /

noonuce DUO, yyenas cmenets, 36aHiue, OOIHCHOCHb



	1. ЦЕЛИ И ЗАДАЧИ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	1.1. Целями освоения дисциплины (модуля) «Математика» являются: освоить фундаментальные разделы математики, научить применять полученные знания для анализа основных задач, типичных для естественнонаучных дисциплин и владеть приемами их решения; формирование общепрофессиональных компетенций.

	2. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП 
	2.1. Учебная дисциплина (модуль) «Математика» относится к базовой части учебного плана по направлению подготовки 05.03.03 Картография и геоинформатика, профиль Геоинформатика.
	2.2.Для изучения данной учебной дисциплины (модуля) необходимы следующие «входные» знания, умения, навыки и опыт деятельности, формируемые предшествующими школьными дисциплинами: «Алгебра и начала анализа, «Геометрия»:
	Знания:
	- базовых понятий школьного курса математики;
	-правил выполнения действий с целыми числами, действий с дробями,
	- свойств степени и корня,
	- формул сокращенного умножения,
	- основных элементарных функций и их свойств,
	- методов решений уравнений и неравенств,
	- тождеств тригонометрии,
	- правил и формул дифференцирования,
	- формул интегрирования,
	- метода координат.
	Умения:
	- складывать, вычитать, умножать и делить целые числа, дроби,
	- применять свойства степени, формулы сокращенного умножения,
	- решать уравнения и неравенства школьного курса математики,
	- применять правила и формулы дифференцирования и интегрирования, метода координат;
	- решать задачи школьного курса математики.
	Навыки и (или) опыт деятельности:
	- навыки решения уравнений и неравенств,
	- навыки построения графиков основных элементарных функций,
	- навыки построения геометрических фигур.
	2.3. Перечень последующих учебных дисциплин, для которых необходимы знания, умения и навыки, формируемые данной учебной дисциплиной: информатика, физика, картография, геофизика и др.
	Дисциплина осваивается в 1-2 семестрах.

	3. КОМПЕТЕНЦИИ ОБУЧАЮЩЕГОСЯ, ФОРМИРУЕМЫЕ В РЕЗУЛЬТАТЕ ОСВОЕНИЯ ДИСЦИПЛИНЫ (МОДУЛЯ)
	4. СТРУКТУРА И СОДЕРЖАНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)
	5. ПЕРЕЧЕНЬ УЧЕБНО-МЕТОДИЧЕСКОГО ОБЕСПЕЧЕНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ ОБУЧАЮЩИХСЯ
	5.1. Указания по организации и проведению лекционных, практических (семинарских) занятий с перечнем учебно-методического обеспечения.
	5.3. Виды и формы письменных работ, предусмотренных при освоении дисциплины, выполняемые обучающимися самостоятельно.
	В процессе изучения дисциплины «Математика» предусмотрены следующие виды и формы письменных работ для самостоятельного выполнения:
	1) аудиторная контрольная работа;
	2) типовой расчет – внеаудиторная работа;
	3) домашнее задание, как теоретического, так и практического характера;
	4) экзаменационная работа.
	Контрольные работы и экзаменационная работа выполняется студентом в аудитории. Типовой расчет выполняется вне аудитории за определенный промежуток времени, установленный преподавателем, оформляется в отдельной тетради. В установленный срок студент сдает типовой расчет и устно отчитывается преподавателю по выполненной работе.

	6. ОБРАЗОВАТЕЛЬНЫЕ И ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ
	6.1. Образовательные технологии.
	6.2. Информационные технологии.
	В процессе изучения дисциплины «Математика» рекомендуется использовать при выполнении учебной и внеучебной работы следующие информационные технологии:
	6.3. Перечень программного обеспечения и информационных справочных систем

	Лицензионное программное обеспечение
	Современные профессиональные базы данных, информационные справочные
	системы
	1) Электронный каталог Научной библиотеки АГУ на базе MARK SQL НПО «Информ-систем». https://library.asu.edu.ru;
	2) Электронный каталог «Научные журналы АГУ»: http://journal.asu.edu.ru/
	3) Универсальная справочно-информационная полнотекстовая база данных периодических изданий ООО "ИВИС". http://dlib.eastview.com;
	4) Электронно-библиотечная система elibrary. http://elibrary.ru.
	7. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ТЕКУЩЕГО КОНТРОЛЯ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ
	7.1. Паспорт фонда оценочных средств.
	При проведении текущего контроля и промежуточной аттестации по дисциплине (модулю) «Математика» проверяется сформированность у обучающихся компетенций, указанных в разделе 3 настоящей программы. Этапность формирования данных компетенций в процессе освоения образовательной программы определяется последовательным освоением дисциплин (модулей) и прохождением практик, а в процессе освоения дисциплины (модуля) – последовательным достижением результатов освоения содержательно связанных между собой разделов, тем.
	7.2. Описание показателей и критериев оценивания компетенций, описание шкал оценивания
	Задание №1. Найти область определения функции: .
	Задание № 2. Найти частные производные второго порядка: .
	Задание № 3. Дана функция . Проверить справедливость равенства: .

	3. Найти площадь фигуры, ограниченной линиями .
	4. Вычислить тройной интеграл , где D: z=xy, y=x, x=1, z=0.
	7.4. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности

	8. УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)
	в) Перечень ресурсов информационно-телекоммуникационной сети «Интернет», необходимый для освоения дисциплины (модуля):

	9. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)
	При необходимости рабочая программа дисциплины (модуля) может быть адаптирована для обеспечения образовательного процесса инвалидов и лиц с ограниченными возможностями здоровья, в том числе для дистанционного обучения. Для этого требуется заявление студента (его законного представителя) и заключение психолого-медико-педагогической комиссии (ПМПК).
	Приложение 2.1 к приказу № ___________ от _____________


