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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanp AucHUNINHBI

Teopernueckas U METOAUYECKas MMOATOTOBKA CTYACHTOB K TPOCKTUPOBAHUIO U
peanu3anuu yueOHO-BOCIIUTATEILHOTO MPOoIiecca B paMKax MPeIMETHONW 0071acTH MaTEMAaTHKH.

[TpodeccnoHanbHBIN YPOBEHH XUMHKOB BO MHOTOM 3aBHCHUT OT TOTO, OCBOMJI JIK OH
COBPEMEHHBIM MaTeMaTHYECKHI arapar U yMeeT JIM UCIIOJIb30BaTh €ro MPU aHAIHU3E CIIOKHBIX
XUMHUYECKHUX MPOIIECCOB U MPUHATUU pelieHui. OaHOM U3 1eei JUCIUIUINHBI SBIISICTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH MOHATHSAMHU M METOAaMHU MaTeMaTuku. OHU SBISIOTCS
0a30BBIMU IS U3YYCHUS IPYTUX JUCIMIUIMH U B TO K€ BPEMS UCIIOIB3YIOTCS JIJIsl TOCTPOSHUS
TEOPUU U MPUKIIATHBIX MOJIETICH, KOTOPhIE HAXOIAT HEMOCPEICTBEHHOE IPUMEHECHHE B
M3yYEHUH XHMHYECKHUX MPOIECCOB.

1.2 3agaun aAUCHUILINHBI

- GbopMHpPOBaHHE KOMIIETCHIIMH, CBA3aHHBIX C TMPEACTABICHHUEM O MpeaMeTe
«MaTeMaTuKa», €€ CTPYKType, KaTeropusx W METOJIaX, OCOOCHHOCTSX OLEHKH TUIAHUPYEMBIX
pEe3yIbTaTOB OOYUCHHS;

- W3YYCHHUE COBPEMEHHBIX METOJUK U TEXHOJIOTUH 00yUeHUSI MAaTEeMaTHKE,

- dbopMupoBaHHE TOTOBHOCTM CTYIAEHTOB K MPAKTUYECKOMY MPUIIOKEHUIO
MaTEeMaTHKHU, OPTaHW3AlMs MEKIPEIMETHBIX CBS3€H B Tporecce OOydeHUs MaTeMaTHKH;
ucnonb3oBanue cpeacts MKT B oOpa3oBaTeibHOM IpoIiecce.

- 03HAKOMUTH CTYJICHTOB C OCHOBAaMH MaTEMaTHYECKOTO arapaTa, He00X0IMMOT0 JIst
PEIICHUS TEOPETUUYECKUX U MPAKTUUYCCKUX 33]1a4 XUMHYECKHUX MPOIIECCOB;

- IPUBUTH CTYACHTY MAaTEeMaTHICCKYIO TPAMOTHOCTb, JOCTATOYHYIO JIJIS
CaMOCTOSITENIbHOM pabOThI ¢ MATEMATHYECKOM TUTEPATYPOil;

- Pa3BUTh JIOTUYECKOE MBIIIJICHUE;

- Hay4uTh CTYJE€HTA MOCTAHOBKE MaTEMaTHYECKHX MOJIETeH CTaHIapTHBIX XUMUYECKUX
3a/1a4 ¥ aHAIU3Y MOJYYCHHBIX PE3yIbTaTOB;

- 00Y4HTb CTYyJIEHTA: KJIACCHYECKUM METOJIaM PELICHHs] OCHOBHBIX 33/1a4 BEKTOPHOI
anreOphl, aHATUTUICCKOW TCOMETPHH, MATEMATHYECKOTO aHAIIN3a, K KOTOPBIM MOTYT
MPUBOJUTH T€ WM UHBIE MPOOIEMbl XUMHUU;

B pe3ynbpTrare nuzydeHus: UCIUTIINHBI CIICIIMATIUCT JOJIKEH 3HATh:

- OCHOBHbIE TIOHATHUSA U (GOPMYIBI TMHEHHON anreOpsl MaTEMaTHUECKOTO aHalln3a,
UCIIOJIb3YEMbBIC B PEIICHUU XUMUYCCKUX 3a]1ad,

- MeTO/1bI 3(PPEKTUBHOTO PEIICHUS] XUMUUECKHX 3a]]a4 CPEeJICTBAMU MaTEMAaTHUECKOTO
aHaJu3a.

2. MecTto aucuumiimuel B ctpykrype OOIT BO
JucuuruimHa «MaremaThka» OTHOCUTCS K 0a30BOM yacTh y4eOHOTo IIaHa MOJATrOTOBKU
OaxanaBpoB 1o HampasieHuto 04.03.01 Xumus u uHGOPMALMOHHO U JIOTUYECKH CBSI3aHA CO
CJIEAYIOIUIMMHU AUCHUIUIMHAMU: HHPOPMATUKOM, TEPMOIMHAMUKOMN, PU3UKON, XUMUEH.
JucuunnuHa Oa3upyeTcss Ha 3HAHUAX, IMOJYYEHHBIX [0 CTaHAAPTY BBICIIETO
00pa30BaHus, U ABJISIETCS OCHOBOM JUISl peLlICHHs UCCIIeI0BAaTEIbCKUX 3a/1au.

3. TpeOoBaHUS K YPOBHIO OCBOEHMS 1M CHUTIIHHBI

[Tpornecc n3yueHws TUCIATUTMHBI HANIPaBJIeH Ha (OPMUPOBAHHE CIIETYIONTIX
komnerennuii: OIIK-3, OIIK-5.

4. Copep:kaHue U CTPYKTYPa AMCUMILINHBI

OO01mmast TpyA0eMKOCTh TUCHUTUTHHBI COCTaBIseT |5 3a4eTHBIX IUHMII.

1.4 IlepedyeHb NMJIAHMPYeMBbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJbTATAMM 0CBOEHHsI 00Pa30BaTeIbHOI MPOrpaMMbl



N3yuenue

MaHHOW  y4eOHOW JAMCIUILIMHBI

oOyJaronuxcst o0menpoecCHOHAIbHBIX KOMIIETEHITUN

HaNpaBJICHO Ha

¢dbopmupoBaHue y

Nupexe Conepxanue B pe3ynbrare n3yueHus: yaeOHON AUCIUTIIMHBI 00yJaONTHeCs
Ne .. | komner | KommeTeHUMH (WK JIOJKHBI
CHINU e€ yacTn) 3HATh yMeThb BJIAJeTh
1.
1. OIIK-3 | crmocoOHOCTHIO coJiepKaHue u OTpEeIETsATh npueMamMu
UCIIO0JIb30BaTh HPUHLUIIBI OCHOBHbIE aHanu3a U noadopa
OCHOBHBIE 3aKOHBl | IOCTPOEHHUS COJIEpKaTENIbHO- yuebHo-
€CTECTBEHHOHAY4YH | €CTECTBEHHOHAy4YH | METOJUYECKUE METOAUYECKOIO
BIX JMCLHUIUIMH B BIX JUCLMILINH, JVHUH COIIPOBOXKICHUS
npoeCCHOHATIBHON | IPUMEHEHHE UX B €CTECTBEHHOHAY4YH | 00pa30BaTeIbHOIO
JESTEIIbHOCTH npo(eCCUOHATBHON | BIX AUCHUILINH, npolecca;
JesITebHOCTH IUIaHUPOBATh METOAUKON
COJIep’KaHUE U BUJIbI | IPOEKTUPOBAHUSA U
npodeccuoHaIbHON | peanu3anuu
JESTENIbHOCTH 3aKOHOB
€CTECTBO3HAHUS Ha
po¢eCCHOHATBHYIO
JeSITeIbHOCTD
2. OIIK-5 | criocOOHOCTBIO K CYLIHOCTb IPOEKTUPOBATH OCHOBHBIMU
HOUCKY U COBPEMEHHBIX o0pa3oBaTeIbHbIN METO/1aMHU
HEPBUYHOM TEXHOJIOTHH IPOIIECC TaK, YTOOBI | AKTUBU3AIUH
00paboTKe HAy4YHOH | Mmoucka u pa3BUBaTh CIIOCOOHOCTH K
U Hay4YHO- MIEPBUYHON CIIOCOOHOCTb K MOUCKY u
TEXHUYECKOU 00pabOTKK HAYYHOH | IOUCKY U IIEPBUYHOU
uHpOpMaLUN U Hay4YHO- HEPBUYHOU 00paboTke HaydYHOU
TEXHUYECKOM 00paboTKe HaAy4YHOU | U Hay4HO-
nHpopmanuu 1 Hay4YHO- TEXHUUECKON
TEXHUUYECKON UHpOpMaLIUu
nHpopmanuu

2. CTpyKTYypa M coiepKaHNe IMCIUIIIHHBI.

2.1 PacnipenesieHne TPYA0€MKOCTH JUCHHUILIMHBI IO BHAaM padoT.

OO61mas TpyI0eMKOCTh JUCLUIUIMHBI cocTaBiseTlS 3auertHbix eauHul (540 yacos), ux
pacmpeiesieHre 1o BujaaM paboT MpeICTaBIeHO B Ta0JIHIIe
pacripeielieHue 10 BUJIaM paboT MPECTaBICHO B Ta0IHIe

Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (gackl)
1 2 3 |4
AyIuTOpHBIE 3aHATHS (BCET0) 296 72 | 76 | 72 | 76
B ToM uncie:
3aHATHS JIEKIIMOHHOTO THUIIA 144 36 | 36 | 36 | 36
JlabopaTopHbIe 3aHATHS
3aHATHSI CEMUHAPCKOTO TUIA (CEMHHAPBI, IPAKTHYECKUE 152 36 | 40 | 36 | 40
3aHATHA)
HNuas koHTaKkTHasi padora
Kontposs camocrosrensHoit padotsl (KCP) 12 2 4 2 4
[Tpomexyrounas arrectanus (MKP) 1,2 03/103] 03] 0.3
CamocrosiTe1bHasi padoTa, B TOM YHCJIE: 115 |34 | 37 |7 |37




Kypcosas paboma

Ilpopabomxka yuebnoco (meopemuueckoeo) mamepuana 15 14 14

Buvinoanenue unousuoyanvrulx 3a0anuii (n0020mosKa

. . 13 11 11

coobwenull, npe3eHmayuii)

Pegepam 2 4 4

IToaroToBka K TeKymeMy KOHTPOJIIO 4 8 8

KonTpoan

[ToaroroBka K 3K3aMeHy 115,8 35,7 | 26.7 26, 276,

OO01mast Tpy10eMKOCTh qac. 540 144 | 144 10 144
B TOM YHCJIE KOHTAKTHAS 309,2 743 | 803 74, | 80,
pabora 3
3a4. e 15 4 4 4

2.2 Pacnpenesienue B10B yueOHOM pa0oThl M MX TPYA0EMKOCTH 110 pa3esiaMm
JAUCHUILIHHBI
Pa31[em)1 JAUCHUIIIINHBI, I/I3yT-Ia€MI)Ie B l'[epBOM CGMCCTpe

KommaecTBo yacoB

AynautopHast Breayaur
Ne HaumeHoBanue pasaeiion Beero paBoTa opHast
pabota
J | 13 | JIP | CPC
1 2 3 4 5 6 7
DJeMeHTBI BEKTOPHOHU alreOphl 17 | 6 6 5
5 DJIeMEeHTBI aHATUTUYECKON T€OMETPHU Ha TUIOCKOCTH 18 | 6 5 5
U B IPOCTPAHCTBE
3 DJIeMeHTHl aHATTUTHYECKOW T€OMETPHH Ha MJIOCKOCTH 17 | 6 5 5
Y B IPOCTPAHCTBE
4.  |OnpenenuTeny U CUCTEMBI IMHEHHBIX YpPaBHEHUN 18 | 6 6 6
5. |llpexen u HeNpepbIBHOCTh PYHKIIUU 18 | 6 6 6
6. |duddepenunansHoe ncuncnenne 18 | 6 6 6
Hmoeo no oucyuniune: 106 | 36 36 34
pa3zenbl AMCHUILIHHBL, H3y9aeMble BO BTOPOM CEMECTpe
KomnuaecTBo yacoB
Breayaut
Ne HaumenoBanue pazaenon Beero 'Aﬁiiiggfaﬂ op;;ﬂ
pabora
J | 113 | JP | CPC
1 2 3 4 5 6 7
7.  |OyHKIIUH HECKOJBKUX MTEPEMEHHBIX 24 | 8 8 8
8. |MHTerpanpbHOE UCUHCIICHHE 40 | 14 | 14 12
9. |duddepenunanbupie ypaBHeHus | nopsiika 29 | 8 12 9
10. |duddepennmansabie ypaBHEHUS 2 IOPSIKA 20 | 6 6 8
Hmoeo no oucyuniune: 113 | 36 40 37




Paznienbl qucuuIuingbl, U3ydyaeMble B TPEThEM CEMECTPE

KonnuecTtBo yacos
Breayaut
Ne HaumenoBanue pa3aenos Beero Ay;l;TsTiHaﬂ OpHyaSI
pabora
J | 1I3 JIP | CPC
1 2 3 4 5) 6 7
11. |Yucnossie psaabl 13 6 6 1
12 CrerneHHbIC PSAABI U UX TPUTIOKEHUE K 17 | 8 8 1
NpUOIIMKEHHBIM BBIYHUCIICHUSIM
13. |Psange1 @ypoe 9 4 4 1
14. |JIBoiiHBIC UHTETPAIBI K UX MPHIIOKEHUE 14 | 6 6 2
15. |TpoiiHbie HHTETPAIBI U UX MPUIIOKCHHE 9 4 4 1
16. KpuBosnuneiinpie nunterpansl 1 u 2 poga. @opmyia 17 | 8 8 1
I'puna
Hmoeo no oucyuniune: 79 | 36 36 7
pa3zensl IUCIUILIMHBI, U3y4YaeMbIe B 4eTBEPTOM CEMECTpe
KomnuaecTBo yacoB
Bueaynut
Ne HaumeHnoBaHue paznenon Beero AYS:%T:TI;HM op}ﬁl;{
pabota
J | 1I3 JP | CPC
1 2 3 4 5 6 7
17 KomOunaropuka Teopus BepositHocTeit. Ciydaiinbie 26 9 8 9
" |cobbrTrs. Oneparyy Hal HUMH
18. |®opmynsl nonHoOM BepositHocTH, belieca, bepnynnu 26 | 7 10 9
3aKoH pacnpeaeieHus CIIy4aiiHbIX BETUYNH.
19. |YucnoBblie XapaKTEPUCTUKU JTUCKPETHBIX U 29 | 9 10 10
HENIPEPBIBHBIX CITyYalHBIX BEIIMIUH
20. |DneMeHThl MaTEMaTHYeCKON CTAaTUCTUKH 32 | 11 | 12 9
Hmoeo no oucyuniune: 113 | 36 40 37
2.3 Coneprxanue pa3aeioB JUCHUNINHBI
2.3.1.JIeKIIMOHHBbIE 3aHATHS
Neni/m HanmeHnoBanue Coaep:xanue pasgesa dopma
pa3jiena TeKyLIero
KOHTPOJIfA
1 DNeMEeHTbI [TonsTue BexTopa. Onepanuu caoxKeHus u YcrHas
BEKTOPHOM areOpsl BbIYMTAHMs BEKTOPOB, YMHOXKCHHME BEKTOpaA poBEpKa
Ha YHUCJIO, CKAIIPHOE, BEKTOPHOE U AOMAIIHETO
3a/laHus

CMCHIAHHOC MPOU3BCACHUA BCKTOPOB U UX

cBolicTBa. Pa3noxxenue BeKkTopa no
koopauHataMm. Onepaluu HaJl BEKTOPAMU B
KoopAuHaTax. Beruucienue yrios,
ionaie 1 00beMoB Tel U GUryp ¢

IIOMOIIBIO onepaunﬁ Haa BEKTOpaMHu.




DneMeHThI CriocoObI 3a1aHus IPSIMOM Ha TUIOCKOCTH VYcrHas
AHAJIUTUYECKOU (HOpMalIbHOE, KAHOHUYECKOE, IIPOBEpKa
reOMEeTPUH Ha IapamMeTpUIEcKoe, Yepe3 ABE TOUKH, YEPE3 TEOPETUYECKOT O
IJIOCKOCTH U B TOYKY U yIJIOBOH K03 uiineHt, ypaBHeHne | Marepuana
IIPOCTPAHCTBE IpSIMOl «B OTpPE3Kax»),B3aUMHOE
PacCIoJI0KEHUE NPSAMBIX Ha TUNIOCKOCTH , YrOJl
MEXy NPSAMBIMH, PACCTOSIHUE OT TOYKHU 0
miockoctu. CrnocoObl 3a7jaHus INIOCKOCTH B
IIPOCTPAHCTBE, B3aUMHOE PACIIOJIOKEHNE
IUIOCKOCTEM, YIroJl MEXKIY INIOCKOCTSIMU, KoHTpObHas
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH. paGota
CrniocoObl 3a1aHus IPSIMOM JINHUU B
IIPOCTPAHCTBE, B3AUMHOE UX PACIIOJIOKECHUE,
a TaKKe B3aMMHOE PACIIOJIOKECHHUE MTPSIMON U
mockoctd. Kpusbie BToporo nopsuka,
BBIBOJI UX KAHOHUYECKUX YPABHEHUH.
Martpurbt Martpuisl ¢ 1eHCTBUTEIBHBIMU VYcrHas
kodpunmrenTamu, ux Buabl. CoBnaneHmne IIPOBEpPKaA
PaHIoB MaTpPULIbI 110 CTPOKaM M cTOJIOLAM, TEOPETUYECKOTO
panr Matpuubl. Teopema Kponekepa- MaTepuana
Kanemm. Onepauny Hag MaTpULIAMMU:
CJIO)KCHHE U BBIUMTAaHUE MATpPHILI,
YMHOXXEHHE MaTPUIL] HAa YMCIIa 1 YMHOKEHUE
Matpuu. ObpaTHas MaTpuua.
Onpenenurenu u Onpenenurens N-ro OpsIKa, VYcrHas
CHUCTEMBI JINHEHNHBIX MPOCTEUIIINE CBOMCTBA. Brruncienue MpOBEPKA
ypaBHEHH OTIpEACIUTEIS C TOMOIIBIO 3JIEMEHTAPHBIX TEOPETUYECKOT O
npeoOpa3oBaHuil HaJl CTPOKaMU U MaTepuana
cronbramu. bazucHblit MUHOpP MaTpHIIbI,
HaXO0XJCHHUE PaHra MaTpHUIbl METOIOM
OKaliMiIeHns1 MUHOpamu. Pasnoxenue
OTIPENICTUTEIISI IO CTPOKE (CTONOILY),.
[IpaBuio Kpamepa u ero npumMeHeHue npu
pemenun CJIY. Meron I'aycca u
MaTpuuHblii Meron pemeHus CJIY.
Kommnekchusle uncna | Ilonsarue o uncnosom nosne. Ilocrpoenne YcrHas
(K49) 10JI1 KOMIUIEKCHBIX uncen C. IIPOBEpKa
Anrebpanyeckas popma 3anucu KY. TEOPETUYECKOT O
Mopyne KUY, HEpaBeHCTBO TpEyTrOIbHUKA. Marepuaia

Tpuronomerpuueckas popma 3anucu KU,
®opmyna Myaspa.. Dopmyna Ditnepa.




Huddepenunansaoe
MCUHCIICHUE

OyHKIIMOHABHAS 3aBUCUMOCTD. [ 'paduku
OCHOBHBIX 3JIeMeHTapHbIX (yHKuui. [Ipenen
MOCJIEI0BATEIILHOCTH, TIpees (PyHKIHH.
Crioco0b! BBIUMCIIEHUS TIPEIEIOB
3JIEMEHTapHbIMU cpencTBamu. [lepBrolii n
BTOPOi1 3aMeUaTENIbHBIC IIPECIIBL.
[IpousBoanas. Beruucienue npou3BOIHON
cnoxxuort pynkruu. nddepennnar.
[Ipunoxenue npou3BOJHON K BEIYUCICHUIO
MIPEJIeNIOB, K UCCIEIOBAHUIO (DYHKIMHA U
MOCTPOEHHIO TPa(hUKOB, K PEIICHUIO 3a7a4
Ha ONTUMM3ALHNIO.

IIpoBepka
JIOMAIIHETO
3a1aHus

Komnoxsuym

(DYHKI_II/II/I HECKOJIbKHX
IEPEMEHHBIX

[TonsiTHe GYHKIMK HECKOIBKUX
MepEeMEHHBIX, YaCTHBIE IIPOU3BOIHBIC
MIEPBOTO U BHICIINX MOPSIKOB,

Qg QepeHIraibl IEPBOro U BHICIIAX
MOPSAKOB, TPAIUEHT, TIPOU3BOIHAS 10
HaIpPaBJICHUIO, SKCTPEMYM (PYHKIIUU
HECKOJIBKHUX MEPEMEHHBIX.

YcrHas
MpOBEpKa
TEOPETHUECKOTO
MaTtepuaia

HuTerpansaoe
HCUYHUCIICHHE

[ToHsATHE HEONIPEICICHHOTO HHTETPaja, ero
CBOMCTBa M Ta0JIMI[Aa HHTEIPAJIOB, CIIOCOOBI
BBIUHCIICHUS HEOTIPEICTICHHOTO HHTETPajIa.
[ToHsTHE ONIPECICHHOTO HHTErPpaa,
¢dbopmyia Hetotona-JIeliOamIa, criocoObt
BBIUUCIICHUS ONPEACICHHOTO HHTETpajia, ero
TIPHUIIOKCHUS.

Komnoksuym

Teopus
g depeHInaIbHbIX
YpaBHEHUU

[Tonstue nuddepeHIaTBEHOTO YpaBHEHHUS,
ero peuenus. [luddepenunanbabie
yYpaBHEHHUsI IEPBOTO MOpsiiKa (¢
pa3AeAIoIKUMUCS TEPEMEHHBIMU,
OJHOPOJHBIE,
nuHelHsble).luddepennanbable ypaBHEHUS
BTOPOT'O MOPSAKA, TOMYCKAIOIINE
MOHMKeHue nopsaka. HeonHopoaHsie
nuHelHble M pepeHnanbHble ypaBHEHUS
BTOPOT'0 MOPSAKA C TOCTOSHHBIMHU

K03 ULeHTaMH.

Vceraas
MpoBEpKa
TEOPETHUECKOTO
MaTtepuana

10

YucnoBele psiabl

Uucnosble pAJibl, UX CXOAUMOCTb U
pacxoAuMOCTh. ["'apMOHUYECKUi psijl, €ro
pacxoaumocTtb. Heobxonumoe ycnoBue
CXOJIMMOCTH YHCIIOBOTO psfa. Jloctarounsie
MPU3HAKU CXOJAMMOCTH PSIIOB: IPU3HAKU
cpaBHeHus, mpu3Hak Jamambepa, Komu,
HMHTETPAJIbHBIN




YcrHag

3nakouepenyromuecs psaabl. [IpusHak IIPOBCPKa
3HaKo4YepenyIoLuecs N
11 —_— cxomuMoctH Jleiouumna. AGcomroTHAs U TEOPETHUYECKOTO
p YCIIOBHAsI CXOJUMOCTh MaTepuaia
Psaner Tennopa u MakinopeHa. YcrHas
Pa3noxeHne OCHOBHBIX 3JICMEHTAPHBIX | ipoBepKa
HKIUWA B CTENIEHHBIE PAABL.
12 CreneHHBIC PSIBI Gynxn Pl TCOPETUICCKOIO
[Ipunoxxenue paaoB K NPUOIUKEHHBIM
. . MaTepuaia
BBIUMCIICHUSAM 3HAYCHUH (DYyHKINH,
UHTETPaJIOB.
VYcrHas
Psnpr @ypre. opmysasl U1 BBIYUCICHUS IIPOBEPKaA
13 Psinpr @ypre ero kodddunmeHToB. Psg @ypbe 4eTHBIX U TEOPETUYECKOTO
HEYETHBIX NMEPUOANICCKUX (YHKIUI MaTepuaia
Komnoksrnym
VYcrHas
JIBoiiHoi HHTETPAJl, €T0 CBOHCTBA, METO/LI npoBepka
. BBIYHCIICHU. J[BOMHOW MHTETpall B
14 JIBOVIHBIE HHTETPAIIBI TEOPETUYECKOTO
MOJIAPHBIX KoopauHarax. [Ipunoxxenue
JBOMHOIO MHTETpaJIa Matepuaia
VYcrHas
TpOI:IHOI:I MHTETpaJl, METObl BEIYNCIICHHUS. npoBepka
. TpoitHol MHTErpasl B UWIMHIPUYECKUX U
15 TpoliHble HHTETrpaIbI TEOPETHYECKOr0
cepuueckux koopauHarax. [punoxxenue
. MaTepu
TPOMHOTO UHTETpaja. atcpuana
KpuBonuHeHbple HHTErpassl IEPBOTO U YcrHas
BTOpOro pona. Popmyna I'puna. Yciosue poBepKa
16 KpuBonuneiinsie HE3aBHCHMOCTH KPUBOTMHEHHOTO HHTETPANA | reoperiyeckoro
uHTerpansl 1 u 2 poga | or nyru unTerpuposanus. llpunoxenune MaTepHaa
KpUBOJIMHEWHBIX UHTETPAJIOB IIEPBOTO U "
KBH
BTOPOTO poJa. OJLIOKBHYM
17 OneMeHThI IIpaBuno npoussenenus. CoequHEHUS: IIpoBepka
KOMOHWHATOPUKH pa3MelIeHMs], IEPECTAHOBKH, COUETaHUS. TEOPETUUECKOTO
®opMyIIbl, IO KOTOPBIM OHU HaXOAATCA MaTepuana
18 Knaccuueckoe dopmyJiia KI1aCCUYECKON BEPOSTHOCTH.
ornpezeseHue ['unepreomeTpuyeckoe onpeneneHue
BepoaTHocTH. Cymma | BeposiTHOcTU. Cymma coObiTuil. Teopema o Tiposepka
COOBITHIA. CyMM€ HECOBMECTHBIX COOBITHH.
3 TEOPETUYECKOT O
[Ipoussenenne [IpousBenenue coObITHIA. Y CIIOBHAS
y MaTtepuana
COOBITHIA. BEPOATHOCTb. T€0peMBI O MPOU3BEACHUU
CIIy4alHbIX BEJIMYHH.
19 [Tonnas BeposaTHOCTh. | POpMyIa MOJHON BEPOATHOCTH. DOPMYIIBI [IpoBepka
[ToBTOpHBIE coObITHS. | belieca. IloBropHbie coObITUs. COOBITHS, TEOPETHYECKOTO
npoucxosue mno cxeme bepnynnu. MaTtepuana

®opmyna beprymm.




20 Bunel cinygaitHbIx Onpenenenne JUCKPETHBIX U HeNpepbIBHBIX | KomokBuym
BCJIMYHH. CIIy4alHbIX BEJTMYMH. 3aKOH paclpeaeacHus
JuckperHble 1 JVCKPETHBIX CIIy4alHbIX BEJIMYHH.

HCMPCPLIBHBIC YuCIOBbIE XapaKTCPHUCTHKH:

CITy4anHbIC MaTeMaTH4eCKOe OXKUaHHe, TUCIIepCHs,

BCIHHHBL. cpeaHee KBaJpaTHUeCKOe OTKIIOHEHUE
JUCKPETHBIX CIIy4aliHbIX BEITMYMH.
Juddepennmanbaas 1 MHTETpaJIbHAS
(GyHKIMU pacupeaeeHus HenpepbIBHON
CIIy4alHOM BeIMYMHBI. MaTemaTuyeckoe
OKUJaHUE, JUCIIEPCUs U CPEIHEE
KBa/IpaTUYECKOE OTKJIOHEHHE HEIIPEPhIBHOM
CIIy4aifHOM BEJTMYHUHBI.

21 3aKOoHBI [loka3zaTenbHOE , pABHOMEPHOE, HOPMAJILHOE
pacripeiesieHus pacripeiesieHusl.

HEIPEPHIBHON U Iposepxa
JCKPETHO TEOPETUYECKOTO
cnyqaﬁﬂoﬁ Mmarepuajia
BEJIMYMHBI.

22 OneMeHThI [Ipenmer MmaTeMaTHUECKOM CTaTUCTUKU. ITpoBepka
MaTeMaTH4eCKOil [Tonmuron u ructorpamma. Todyeunsle u TEOPETUYECKOTO
CTaTUCTHUKH. UHTEpBaJIbHbIE OLIEHKH IIapaMeTPOB. marepuasia

Bri0opouHble cpeiHee 1 BEIOOpOUHas
aucrepcus. MeTos CyMM U METOJ
MIPOU3BEACHUN HAX0XK/I€HUS BEIOOPOUHOM
CpenHel U BHIOOPOYHON JUCTIEPCHUH.

23 JIuneitnast [ToHsiTHE TUHEIHON KOPPENSIHH. [IpoBepka
KOppemsus. Koapduument koppensunu. Berbopounsie TEOPETUYECKOTO

YPaBHEHUS IPSIMON JIMHUU PETPECCUHU. MaTepuana
2.3.2.1lpakTnyecKkue 3aHATHUS

Neni/m HaumeHoBaHue Conep:xanue pa3aena ®opma

pasziena TeKylIero
KOHTPOJIS

1 ONEMEHTHI [TonsaTtue BexTopa. Onepanuu CIoKeHus u VYcTHas

BEKTOPHOM aredpsl BBIYMTAHMUS BEKTOPOB, YMHOXKCHHEC BEKTOpA Ha OpoBEpKa
YUCII0, CKAIIPHOE, BEKTOPHOE U CMEIIAHHOE AOMaAIIHEro
MPOU3BE/ICHNST BEKTOPOB M UX CBOWCTBA. 3a/aHus
Pa3noxxeHue BekTopa 1o KoopAnHaTaMm.
Onepanuy HaJl BEKTOPaMHU B KOOPIMHATAX. TTposepounas
Brlunciienne yrios, wiomanei 1 00beMOB Te pabora
1 GUryp ¢ MOMOILBIO ONepanuil HaJl
BEKTOPAMH.




DneMeHThI CriocoObI 3a1aHus IPSIMOM Ha TUIOCKOCTH IIposepka
AHAJIUTUYECKOU (HOpMalIbHOE, KAHOHUYECKOE, JIOMaIIHETO
reOMEeTPUH Ha IapamMeTpUIEcKoe, Yepe3 ABE TOUKH, YEPE3 3a/laHus
IJIOCKOCTH U B TOYKY U yIJIOBOH K03 (unimeHT, ypaBHeHue
IIPOCTPAHCTBE IpSIMOl «B OTpPE3Kax»),B3aUMHOE
PacCIoJI0KEHUE NPSAMBIX Ha TUNIOCKOCTH , YrOJl
MEXy NPSAMBIMH, PACCTOSIHUE OT TOYKHU 0
miockoctu. CrnocoObl 3a7jaHus IIOCKOCTH B
IIPOCTPAHCTBE, B3aUMHOE PaCIOJIOKEHNE
IUIOCKOCTEM, YIroJl MEXKIY INIOCKOCTSIMU, KOHTpOMbHas
paccTostHue OT TOYKH J10 TIOCKOCTH. Croco0b paGota
3aJlaHus IPSIMOM JINHUU B IPOCTPAHCTBE,
B3aMMHOE UX PaCIOJIOKEHHUE, a TAKKE
B3aMMHOE PACIIOJIOKECHHUE MIPSIMON U
mockoctd. Kpussle BTOporo nopsizika, BbIBOJ
UX KAHOHNYECKUX YPAaBHEHHUH.
Martpurbt Martpuisl ¢ 1eHCTBUTEIBHBIMU IIpoBepxka
kodhdunmenTamu, ux Buabl. CoBmaieHue JIOMAIITHETO
PaHIoB MaTpPULIbI 110 CTPOKaM M cTOJIOLAM, 3aJlaHus
panr Matpuubl. Teopema Kponekepa-Kanemin.
Onepanuu Hag MaTPULIAMHU: CIIOKEHUE U
BBIYMTAHUE MAaTPULl, YMHOKEHUE MaTpULl Ha
quciaa U yMHOKeHHe MaTpull. O6paTHast
MaTpHula.
Onpenenurenu u Onpenenurens N-ro nopsaka, npocreimue | [Iposepka
CHUCTEMBI JINHEHNHBIX CBOICTBA. BbIunciieHne onpenenuTens ¢ JIOMAIITHETO
YpaBHEHUU MTOMOLIBIO AJIEMEHTAPHBIX MTPe0O0pa3o0BaHU 3a/1aHUs
HaJl CTPOKaMHM U ctosibriamMu. bazucHslit MuUHOp
MaTpHIIbI, HAXOKJEHUE paHTra MaTPULIbI TloManmsis
METOJIOM OKalMJIEHUsI MUHOpamHu. Pa3noxxeHnne KOHTpONbHAs!
OTIpeIeNIuTeNs o CTpoke (cTonodny),. [IpaBuio pabora
Kpamepa u ero npuMeHeHue npu pereHuu
CJIY. Meton INaycca 1 MaTpudHbIi METO/T
pemenus CJIV.
Kommnekcnsle uncna | Ilonsarue o uncnosom nosne. Ilocrpoenne nons | IIposepka
(K49) KoMIUIeKCHBIX yncen C. Anrebpanueckas JIOMaIIHETO
¢dopma 3anucu KY. Monyns KY, HepaBeHCTBO | 3a7aHUS.

TpeyroibHUKa. TpuroHomerpuyeckas popma
3anucu K4, ®opmyna Myaspa.. @opmyna
Ditnepa.




6 Huddepernunansuoe | OyHKIMOHATBHAS 3aBUCUMOCTD. [ 'paduku ITpoBepka

UCYHCIIEHUE OCHOBHBIX 3JIeMeHTapHbIX (yHKuui. [Ipenen JIOMaIIHETO
MOCJIEI0BATEIILHOCTH, TIpees (PyHKIHH. 3a/laHus
Crioco0b! BBIUMCIIEHUS TIPEIEIOB
3JIEMEHTapHbIMU cpecTBaMHU. IlepBrlil u
BTOpOI 3aMeuaTesIbHbIE MIPEEbI.

[IpousBoanas. Beruucienue npou3BOIHON

cnoxxuort pynkruu. nddepennnar. KonrpoibHast
[Ipunoxenue npou3BOJHON K BEIYUCICHUIO pabota
MIPEJIeNIOB, K UCCIEIOBAHUIO (DYHKIMHA U

MOCTPOSHHIO TPa(hUKOB, K PEIICHUIO 3a]a4 Ha

ONTUMU3ALHIO.

7 OyHkuuyn Heckoabkux | IToHsATHE (QyHKIIMM HECKOJIBKUX NepeMeHHbIX, | IIpoBepka

IEPEMEHHBIX YaCTHBIE IIPOU3BOIHBIE IEPBOIO U BBICILIUX JOMAILIHETo
nopsAKoB, AuddepeHnnans: nepBoro u 3a/laHus
BBICILIMX MOPSAKOB, IPAJUEHT, IPOU3BOIHAS 110
HaIpPaBJICHUIO, SKCTPEMYM (PYHKIUU IIpoBepounas
HECKOJIbKUX IIEPEMECHHBIX. pabora

8 WuTerpanpHoe [TonaTue HeonpeAeIeHHOr0 HHTErpaja, ero ITpoBepka

HCUHCIIEHUE CBOMCTBA U Ta0JIMIIa MHTErPaJIOB, CIOCOOBI JOMAILIHETo
BBIUMCIICHUS HEONPEIEICHHOI0 HHTErpaja. 3aJJaHMUA.
[TonsTre onpenenenHoro uarerpana, opmyna | KonTpoapHas
Hrrorona-Jleitbuuiia, criocoObl BEIYUCICHNS pabora
OIIpe/IeIEHHOr0 UHTErpaia, ero NpUI0KeHusl.

9 Teopus [onsarue nuddepenmansHoro ypaBaenus, ero | [Ipoepka
muddepeHunanbHelx | pemeHus. Juddepennuansrupie ypaBHeHUs JIOMAIIHETO
ypaBHEHH MIEPBOTO MOPsJIKA (C pa3IeNsIIOIIUMHUC 3a/laHus

[IEpEMEHHBIMH, OJTHOPOJIHBIE,

nuHeinbie). lud depennmanbupie ypaBHEHUS

BTOPOT'O MOPAAKA, TOMYCKAOIINE TOHWKEHUE

nopsaaka. HeogHopoHble TMHENHbBIE Tposepouras
nuddepeHraIbHbIe ypaBHEHUsI BTOPOTO paGota
nopsika ¢ HOCTOSHHBIMU K03 urimeHramu.

YucnoBele  psansl, ux  cxogumocte  H | [IpoBepka
pacxomguMocTb. ['apMoHmMuecknid psg, ero | AOMAIIHEro
pacxoauMOCTh. Heob6xomnmoe yciaoBue | 3aaHU.

10 "IHCTIOBEIS PAAEI CXOJMMOCTH YHCIIOBOrO psiga. JloctaTodHble IIpoBepounas

MPU3HAKA  CXOAWMOCTH  DSJIOB:  TPU3HAKH pabora.
cpaBHeHus, mnpusHak JlamamOepa, Ko,

HMHTETPAJIbHBIN




3HaKOUYEPEaYIOLINECS pAAbL. ITpusnak | IIpoBepka
cxomumoctu  JleitOuuma.  AOcomroTHas U | AOMAIIHEro
3HaKOUYEPEIYIOLIUECS

11 YCJIOBHAsI CXOAUMOCTh 3aZlaHus.
PAZBL IIpoBepounas

paborta.

Psanbr Teinopa u Maknopena. | IIpoBepka
Pa3noxxeHue OCHOBHBIX JJIEMEHTAPHBIX | AOMAIIHETO

CreneHHbIe psiabl byHKIUI B CTEIIEHHBIE pAnbl. | 3alaHus.

12 [IpuioKeHHe PpsAoB K NpUOIMKeHHbIM | [ IPOBEPOUTHAS

BBIYHCIICHUSIM 3HAYCHHIA dyHkuuii, | PaboTa.
HMHTETPAJIOB.
Psaapr @ypre. @opmynsl st Beraucienus ero | [Iposepka
koddummentoB. Psam  @Dypre dYeTHBIX U | AOMAILIHErO

13 Psnpr @ypse HEUYETHBIX MEPUOIUUECKUX (DYHKITHI 3aZlanus.

IIpoBepounas
pabora.
JIBOWiHOW wuHTErpajl, €ro cBoMcTBa, MeToAsl | [IpoBepka
BBIYMCIICHUA. [IBOMHON MHTErpas B IOJIAPHBIX | JOMAIIHEro
14 JIBOMHBIEC MHTErpabl | KOOPAMHATAX. [Ipunoxenue JBOMHOTO | 3aJaHus
HHTErpana Kontponbnas
pabota
TpoliHOM wuHTEerpan, MetoAasl BeluucieHus. | [IpoBepka
TpoitHOW wMHTEerpan B LWIMHIPUYECKUX U | AOMAIIHETO
15 Tpolinble uHTErpaNbl | chepudeckux  KoopauHarax.  [Ipunoxkenue | 3aAaHMA.
TPOWHOIO UHTErpasa.
KpuBonuneitnele  uHTerpasnsl  nepsoro  u | IIposepka
BrOporo ponxa. Popmyna I'puna. VYciosue | JOMAIIHETO
Kpusonuneiinbie HE3aBUCHUMOCTH KPHUBOJIMHEHHOIO UHTerpana | 3aAaHus.
16 wHTerpansl 1 M2 poga | OT TyrM  uHTEerpupoBaHus.  Ilpuioxenue | KOHTPOTbHAS
KPUBOIMHEIHBIX ~ MHTerpanoB mepporo u | Pabora
BTOPOI'0 poJa.

17 DNeMEeHThI [TIpoBepka
KOMOMHAaTOPUKHU JIOMAIIHETO

3a/1aHMUs.

18 Kinaccuueckoe dopmyiia KIaCCUYECKON BEPOSTHOCTH. [TIpoBepka
onpeaencHue I'mnepreomeTpudecKkoe OnpeacIeHue AOMalIHEro
BeposTHOcTH. Cymma | BepositHocTH. Cymma coObiTuit. Teopema o 3azanus.
COOBITHIA. CyMM€ HECOBMECTHBIX COOBITHH.

[TpousBenenne [IpousBenenne coObITHIA. Y CTTOBHAS IIpoBepounas
COOBITHH. BEPOSTHOCTh. T€opemMbl 0 IPONU3BEACHUN pabora
CIIyYailHBIX BEJIMYHH.

19 [Tonnas BeposTHOCTh. | POpMya MOJHON BEPOATHOCTUH. DOPMYIIBI IIposepka
HOBTOpHBIe coowrTus. | bereca. HOBTOpHLIe COOBITHS. CO6I)ITI/I${, JOMAIIIHETO

npoucxoismue no cxeme bepnymma. ®opmyna | sananus.

beprymn.




3aKOHBI [TokazaTenbHbIN, paBHOMEPHBIN 1 HOpMalibHbIN | [IpoBepka
pacnpeneneHus 3aKOH PACIIPEICIICHUS CIIy4ailHOM BEJIMUYMHBI JIOMAILIHETO
HEIPEPBIBHOU U 3a7aHus.
JUCKPETHON KonTposnbnas
cirydaitHOM pabota
BEJIMYUHBI.
Maremarnueckas [Ipeamer maTeMaTUYECKON CTATUCTUKH. [IpoBepka
CTaTUCTUKA [Tonuron u rucrorpamma. Toyeunsie u JIOMAILHETO
MHTEPBAJIbHBIE OLIEHKU NIapaMETPOB. 3a/1aHUs
Bri6opounbie cpeHee v BBIOOpOUHast
nucrnepcusi. MeTos1 CyMM B METOT
MIPOU3BEACHUIN HAXO0XKICHUS BHIOOPOYHOM
CpenHel U BHIOOPOYHON JUCTIEPCHUH.
Jluneitnas [ToHsITHE TMHEWHOW KOPPEISALINY. [IpoBepka
KOppeIinusl KOB(b(l)I/IIII/IeHT KOoppeiiaauu. BLI60quHBIe JTOMAIIHETO
ypaBHEHUS MIPSMOM JIMHUH PErPECCUH. 3a/1aHus.
KonTponbhas
pabora

2.3.3 JIaGopaTopHbIe 3aHATHA He MPeIyCMOTPEHbI

2.3.4 KypcoBblie padoThl He PexyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSATeIbHOH pPadoThl
00y4YarOIIUXCS M0 JUCHHUILIMHE (MOYJIIO)

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasinstorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ie4yaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JIjig U1 ¢ HapyIIEHUMHU CiyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEILHOTO arapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTa,

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCHUMOCTH OT

o0yJaromuxcs.

3. O6pasoBaTtenbHbie TEXHONOIUU

KOHTHUHI'€HTA




Cpeau negarormyeckmx TeXHONOrU 0bydeHna NCNOb3YHTCA TEXHONOTUN KPUTEPUANbHO-
OpPUEHTUPOBaAHHOIO 06yYyeHMA (NONHOro YCBOEHUSA) Ha NPAKTUYECKUX 3aHATUAX, NpobaemHoe obydyeHme
Ha JIEKUMOHHbIX M NPAKTUUYECKMX 3aHATUAX, TEXHOI0TUS BaNbHO-PENTUHTOBOM OLLEHKM AOCTUKEHNI
CTYZAEHTOB: TECTUPOBAHUE HA NMPAKTUYECKUX 3aHATUAX, MOLY/IbHOE 0byYeHue.

N3 MHGOPMALMOHHBIX TEXHOIOTUIA 0BYYEHUA MPUMEHAIOTCA MY/IbTUMEZMA TEXHONOTUMN (
NCMNO/Ib30BaHWE 3/IEKTPOHHOTO Y4ebHO-METOAMYECKOTO KOMI/IEKCA) Ha MPAKTUYECKUX 3aHATUSX,
NCMNO/Ib30BaHNE MHTEPAKTUBHOM AOCKN Ha NEKUMOHHbIX 3aHATUAX. MHTEPHET-TEXHOIOTUU B
camocToATe/IbHOM paboTe CTyAEHTOB.

[Na MHBAaNMAOB M NNL, C OrPaHUYEHHBIMWU BO3MOMKHOCTAMM 340P0OBbSA Pean3yoTcs
MHAMBMAYANbHblEe 06pa30BaTe/ibHbIE TEXHONOMM, KOTOPbIE MO3BOAAOT NONHOCTHIO
WHAMBMAOYANN3MPOBATbL CoAepKaHne, MeETOAbl U TEMMNbl y4eOHON AeATEeNbHOCTU MHBaANAA, BHOCUTb BO
Bpems HeobxoaMmble KOPPEKUNUN B AeATE/IbHOCTb CTYAEHTA-UHBANNAA TaK U B AEATENbHOCTb
npenogasarens.

[ns nny, c orpaHNYEHHbIMW BO3MOXKHOCTAMM 340Pp0Bbs NpeayCMOTPEHA OpraHM3aLUmns KOHCYIbTauuit co
CTYAEHTOM NPW MOMOLLN 3/TIEKTPOHHOM MHOPMaLUOHHO-06pa3oBaTenbHoM cpeapbl BY3a.

B pamKax peanmsaumm KOMNETEHTHOCTHOIoO NoAxoAa NpeaycMaTpMBatoTCA Caeaytowme OCHOBHbIEe
BMAbl aKTUBHbIX U MHTEPAKTUBHbIX GOpM NpoBeaeHUs yYebHbIX 3aHATUI, KOTOPbIE YKa3blBatoTcA B paboumnx
nporpammax AUCcUMnAnH, npodeccuoHanbHbIX MOAYNEN, NMPAKTUK B paMKax KOTOPbIX OHU peanunsytoTca:

— aHaNM3 NPOU3BOACTBEHHbIX CUTYaALUiA;

— pa36op KOHKPETHbIX CUTyaLuii;

— NCUXONIOTUYECKUE U UHDbIE TPEHUHTIU;

— rpynnoBbie A4UCKYCCUM U Ap.

3aHATHeE C pa3bopom KOHKpPeTHbIX cUTyaLuii No Gopme OpraHmnsaLmMm NOX0XKa Ha IEKLMIo-
OVCKYCCUIO, B KOTOPOI BOMPOCHI 1A 06CyKAeHMA 3aMeHEHbl KOHKPETHOM CUTyaLMel, npegnaraemomn
obyyatowmMmes ANna aHanm3a B YCTHOM MK NnncbMeHHoN popme. ObcyKaeHNE KOHKPETHOM CUTyaLmm
MOXKET C/IYKUTb Npentoauent K ganbHenwen TpaguuMoHHOM NeKUUM U MCNOJb30BaTbCA AN
aKUEHTUPOBAHUA BHUMaHMA ayaAUTOPMM Ha U3y4aeMOM maTepuane.

DOuckyccua — 31o nyb6anyHoe obeykaeHne nnm csoboaHbIn BepbanbHbI 06MEH 3HaHMAMM,
CYXKAEHUAMMU, UOAEAMN NN MHEHMAMM MO NOBOAY Kakoro-nMbo cnopHoro Bonpoca, npobnemsi. Ee
CYLLECTBEHHbIMW YEPTAMM ABAAIOTCA COYETAHWE B3aMMOAOMNO/THAIOLWLErO AManora u obcy»aeHusa-cnopa,
CTO/IKHOBEHME Pa3/INYHbIX TOYEK 3PEHUS, NO3ULUIA.

Konnokenym — Bug, yuebHbIX 3aHATUM, NpeacTaBasowmii cobolt obeyKaeHue nog pyKoBoACTBOM
npenogasaTesnia WNMPOKOro Kpyra npobaem, Hanpumep, OTHOCUTENbHO CAMOCTOATEIbLHOTO 60bLIOTO
pasgena NeKUMOHHOro Kypca UM OTAE/NbHbIX YacTeN KaKon-1M60 KOHKpeTHOM Tembl. OH MOXKEeT BKo4YaTb
BOMPOCHI M TEMbI U3 U3YyYaEeMOWN ANCLUMUNAUHDBI, HE BK/IIOYEHHbIE B TEMbI NPAKTUUYECKUX U CEMUHAPCKUX
3aHATUI. KONTOKBMYM MOXKET NPoBoAUTbCA B dopme MHAMBUAYaNbHON Becenbl npenoaaBaTens co
CTYAEHTOM WAW KaK rpynnoBoe obcyKaeHue.

Pa360p KOHKpPEeTHbIX cuTyauuit (Kelic-metopa). MeTop KelicoB npeacTaBaseT coboli usydyeHue,
aHaNM3 1 NPUHATUE PEeLLeHWUI NO CUTYaLUUM, KOTOpPasa BO3HWKNA B pe3y/ibTaTe Npouclueawmnx cobbiTui,
peanbHbIX CUTYaAUUIA UM MOMKET BO3HUKHYTb NPU onpeaesieHHbIX 06CTOATENbCTBaX B KOHKPETHOM
OpraHn3aLmm B TOT MU MHOM MOMEHT BPEMEHM.

TpeHuHr — dopma aKTUBHOIO 0OyYEeHMA, LLESIbI0 KOTOPOFO ABASETCA Nepenaya 3HaHWUN, pasBuTUe
HEKOTOPbIX YMEHWN 1 HaBbIKOB; METOZ, CO34aHMA YCNOBUI A5 CAMOPACKPLITUS Y4aCTHUKOB U
CaMOCTOATENbHOrO NOMCKa MMM cnocoboB pelueHnsa npobaem.

cemectp BMA 3aHATUA Ucnonb3yembie MHTEPAKTUBHbIE BCero MHTEPaKTH
obpasoBare/ibHble TEXHONOIMU NO TeMe yacos BHbl€ Yacbl
1 CeMMHapcKoe Pa3bop KOHKPETHbIX CUTyauui no Teme 6 4
3aHATHE «BekTopbl. Onepauuu Hag BeKTOpamu B

KoopguHatax. MpunoskeHne onepaumii Hag,
BEKTOPaMM B HAXOMAEHUM Nolaten u
06bemoB ouryp»

CeMMHapcKoe Konnokemym no Teme «AHanuTMYecCKan 6 4
3aHATME reomeTpua Ha NJOCKOCTU»




ceMuHapcKoe pa3bop KOHKPETHbIX CUTyauuin Mo Teme 6 4
3aHATMe «AHanuTnuyeckasn reomeTpus B

NpOCTpaHCTBE»
CeMMHApCKoe Ouckyccna no Teme: «Onpegenutenn u :6 4
3aHATME peLleHme CUCTEM SIMHENHDBIX YPABHEHNN Y
cemnHapcKkoe Pa3bop KOHKPETHbIX CUTyauuii nNo Teme: 6 4
3aHATME «lMpegen n HenpepbIBHOCTb GYHKLUNY
ceMuHapcKoe TpeHuHr no Teme: «OuddepeHunanbHoe 6 5
3aHATME ncyncneHme»
Bcero vacos 36 25
CeMUuHapcKoe Pa3bop KOHKPETHbIX CUTyauuii nNo Teme: 8 6
3aHATME «DYHKLNM HECKOJIbKUX NepeMEHHbIX»
CeEMMHApCKoe Konnokemym no Tteme: «WMHTerpanbHoe 14 10
3aHATME ncymcneHme»
CeMMHApCKoe Auckyccna no teme: «AndpdepeHumnanoHbie 12 5
3aHATME ypasHeHua 1-ro nopagka»
ceMuHapcKkoe Pa3bop KOHKPETHOW CUTyauuu Mo Teme: 6 4
3aHATME «AnddepeHunanoHoie ypaBHeHUA  2-TO

nopagka»
Bcero 40 25
cemMunHapckoe TpeHUHr no Teme: «4ucaosble pagbi» 6 4
3aHATME
CeEMMHApPCKoe Auckyccma no teme: «CreneHHble pagbl u 8 4
3aHATME NpUMeHeHMe UX K NPUBAUMKEHHbBIM

BbIYMCAEHUAM
cemMunHapckoe Pa3bop KOHKpPETHOM cuTyaumu Mo Teme: 4 4
3aHATME «Pagbl Pypber
CeEMMHApCKoe Konnokenym no  Teme:  «/[lgoliHble 6 4
3aHATME WMHTErpasabl U UX NPUNOKEHUAN
ceMuHapcKoe TpeHuHr no Teme: «TpolHbIE MHTErpanbl U 4 2
3aHATME UX NPUONKEHUAN
ceMuHapcKoe Pa3bop KOHKPETHOW CUTyauuu Mo Teme: 8 7
3aHATME «KpuBonuHenHble uHTerpansl 1-ro n 2-ro

poaa v ux npunoxenune. Popmyna MNpuHa»
Bcero 36 25
CeMUuHapcKoe Pa3bop KOHKpPETHOM CUTyauum Nno Teme: « 8 4
3aHATMe KombuHatopuka. CayyaliHble cobbITUA.

Onepauunmn Hag HUMKU»
CeEMMHApPCKoe Ouckyccna no Teme: «Popmynbl NoaHom 10 6
3aHATME BEPOATHOCTW, popmynbl belieca. Popmyna

bepHynnn»
ceMuHapcKoe Konnokenym no Tteme: «[UCKpeTHble W 8 6
3aHATME HenpepbiBHble C/yYaillHble BeanuyuHbl. Ux

YUCNOBbIE XapPaKTEPUCTUKM»
ceMuHapcKoe Auckycecuna no Teme: «3aKOoHbI 4 2
3aHATME paBHOMepHOro " HOpPManbHOro

pacnpegeneHua cay4yamHom BeNYMHbI
CeMMHapcKoe Konnokemnym no Teme: «31eMeHTbl 10 7




3aHATUE

MaTEMaTMYECKOMN CTaTUCTUKNY

Bcero

40

25

UToro

152

100

4.

OueHouyHble cpeacTBa Ui TeKYLIero KOHTPOJS  YCIeBaeMOCTH

np()MemyToqﬂoii aTTeCTallumn

ogakrwdE

IPSMBIX.
7.
8.
9.

10.
11.
12.
13.

MCTOAOM.

14.
15.
16.
17.
18.
19.
20.

BOITPOCHI K 5K3AMEHY 3A 1 CEMECTP

[Tonstue BekTopa. KomumHeapHoCTh BeKTOpOB. MX paBeHCTBO.

Onepauunu Hajg BekTopamu. x cBolicTBa.

Onepaunu HajJ BEKTOpaMHU B KOOPIAMHATAX.

VYpaBHEHHUsI IPSAMON JIMHUU HA TUIOCKOCTH.

PaccrostHue OT TOUKH 10 IPSAMOMU.

Yros Mexay NpsMBIMU. Y CIIOBHE ITAPAUIEIBHOCTH U NEPIEHANKYIIPHOCTH

YpaBHEHHUsI INIOCKOCTH B IPOCTPAHCTBE.

YpaBHEHMS NPSMOI B IPOCTPAHCTBE.

B3anMHOe pacnionoxeHue npsMon U MIOCKOCTH.

KanoHnyeckue ypaBHEHUs 3JUIHIICA, TUIIEPOOJIbI, TapaboIibl U OKPY>KHOCTH.
Omnpenenurenu. Mx cBoiicTaa.

Marpuiipl. Onepanuu Hajg Matpuniamu. X cBoicTBa.

Hu

Pemenne cucrem nuHelHbIX ypaBHeHnid MetogoM Kpamepa, ['aycca, MaTpuaHbIM

[Ipenen nocnenoBaTenbHOCTH U (PYHKIUH.

beckoneuno Mainble BenmnunHbl. X cBOMCTBA

Teopemsl 0 npenenax.

IlepBbIil 3aMeyaTeNbHBIN IIPEE.

BTtopoii 3aMeuaTenbHbli Ipeet.

HenpepriBaocTs ¢yHkiun. Knaccudukanus Touek pa3pbia.
[TpunoxkeHnst NpOU3BOTHON K BBIYMCICHUIO MPEIEIIOB, K UCCIEIOBAHHUIO

(GyHKLIUH ¥ TOCTPOEHHIO rPpauKOB.

21.

3a7JauH.

22.

HauGonspiiee n HaumeHblliee 3Ha4eHUs PYHKIIMU Ha oTpe3ke. MUHIUMaKCHbIE

Teopewms! Jlarpanxa u Pois.

BOIIPOCHI K OK3AMEHY 3A 2 CEMECTP

1.OyHKIMHY HECKOJIBKUX EPEMEHHBIX. YaCTHBIE TPOU3BOIHBIE IEPBOTO MOPSIAKA
Huddepenunan GyHKImH.

2. DkcTpeMyM GQYHKIIMHA HECKOJIBKUX MIEPEMEHHBIX.

3. [Ipou3BoHas 1o HanpaBiIeHUIO. ['pagueHT.

4. Hanbomnbiiee n HaMMeHbIIee 3HaYeHNE QYHKIIUN B 00JIACTH.

5. MeTon HaMMEHbBIIUX KBAIPATOB.

6. [TepBooOpasHas GyHKIIMH U HEOTIPEACIICHHBIN HHTETPaJ.



7.CBoiicTBa HEOIpeaeIeHHOTO HHTerpana. Tabmuia nHTerpasos.

8.MeTo1bl UHTETPUPOBAHMSL.

9.IloHsTHE ONIPENIETIEHHOTO UHTETpalla, €r0 FTE€OMETPUUECKUM CMBICIT.

10.CgoiicTBa onpeneneHHoro uaTerpaia. ®opmyna Herotona-Jleii6numna. CriocoObl
BBIUMCJIEHMSI OIIPEJIETIEHHOIO UHTErpaa.

11.I'eoMeTprueckoe IPUIIOKEHUE ONIPEACICHHOTO HHTETpara.

12.®usmndeckoe €ro MpUIoKeHHE.

13.HecoOcTBEHHBIE MHTETPAITHI.

14.Inddepennmanbabie ypaBHEHUS IEPBOTO NMOpsiAKa ( ¢ pa3IesIOIUMHUCS
NEePEeMEHHBIMH, OTHOPOHbIE, THHEHHbIe). CIIOCOObI UX pelIeHusI.

15.Inddepenmansabie ypaBHEHUS! BTOPOTO MOPSAIKA, TOMYCKAIOIIUE TIOHIKEHIE
MOPAIKA.

16.Teopembl 00 00111€M pELICHUU OJHOPOJIHOTO U HEOJHOPOIHOTO JIMHEHHOTO
mubdepeHIaTbHOT0 YpaBHEHHS BTOPOTO MOPSIKA.

17.HeonHOpoiHBIE 1 OAHOPOIHBIE JIMHEHHBIE MU depeHINaTbHbIE YPABHEHUS BTOPOTO
MOPSAJKA C MOCTOSHHBIMHU KO3(PPHUIIEHTaMHU.

BOIIPOCHI K DK3AMEHY 110 MATEMATUKE 3A 3 CEMECTP

1.ITonsTue psana. Ero cxogumocTs U pacxoJuMOCTb.

2.TI"'apmonnueckuii psag. Ero pacxonumocTs.

3.CBoiicTBa YMCIIOBBIX PSIJIOB.

4.Heo0xoaMMBbIi PU3HAK CXOAMMOCTH YHUCIOBOTO Psija.

5. Ilpu3Haku cpaBHEHUS PAIOB.

6.IIpuznak cxonumoctu Jlamamobepa.

7. AGCOIOTHAs CXOAUMOCTb. AGCOIIOTHO U YCIOBHO CXOJSIIMECS PSI/IbI.
8.3nakouepenyomuecs psaabl. [Ipuznak Jleitbuuna.

9.Crenennsble psaabl. Paanyc u nHTEpBall CXOAUMMOCTH CTETIEHHOTO pAJa.
10.Pa3noxxenue QyHKIUI B CTETIEHHON P

11. Psan Makiniopena. Paznoxxenue B psan MakiiopeHa 3jeMeHTapHBIX (YHKIIUMA.
12.IIpumMeHeHne CTeNeHHbIX PAI0B K MPUOINKEHHBIM BBIUUCIICHUSM.

13.Psapn Teiinopa. Tpuronomerpuueckue psiabl @ypoe. Henonueie psaast Oypobe.
14.3apava, npuBOAIIAs K IOHATUIO ABOMHOIO UHTErpaa.

15.0npenenenue ABOMHOrO MHTErpana. Ero reoMmeTpuueckuii CMbICI.
16./1BoliHOM MHTErpaj B MPSMOYTOJIbHBIX AEKapTOBBIX KOOPAUHATAX.
17./1BOMHOM MHTETPAN B MOJAPHBIX KOOPJAUHATAX.

18.ITpunoxeHus: ABOMHOTO UHTETpaAJIa.

19.3agava. mpuBOASIIAs K TOHSATHIO TPOMHOTO UHTETpAIA.

20. Onpenenenne TpOMHOTO UHTETpaa.

21.Bpruncienue TpOWHOTO HHTETpalia B IEKAPTOBBIX KOOPAMHATAX.

22 .BpluKciIeHHE TPOMHOTO MHTErpalla B IMIMHIPUYECKUX U C(hepUUECKHX KOOpIUHATAX.
23. IlpunosxeHust TpOIHOrO HHTETpaa.

24 3anava, npuBOALIAsl K IOHATHUIO KPUBOJIMHENHOTO UHTETPajla IEPBOTO POAA.
25.0npenenenre KpUBOJIMHEMHOTO HHTErpalia repBoro poja. Ero cBoicTaa.
26.3ama4a, npuBOALIAs K OHATHIO KPUBOJIMHENHOIO MHTErpajia BTOPOro poja.
27. Onpenenenrie KpUBOJIMHEMHOTO HHTETpasia BTOPOro poaa. Ero cBoiicTaa.
28.ITpunokeHns: KpUBOJIMHENHBIX UHTETPAJIOB IIEPBOTO U BTOPOT'O POJA.

29. ®opmyna ['puna.

BOITPOCHI K 3K3AMEHY 110 MATEMATUKE HA 4 CEMECTP



1.DneMeHThl KOMOMHATOPHKH.

2.Ilpeamer Teopuur BEpOSITHOCTEH.

3.Bunpl cnyyaiiHbIX BEJIMYMH.

4.Knaccuueckasi BEpOSITHOCTb U €€ CBOMCTBA.

5.BepoATHOCTE «KOHTPOJIUPYET Ka4eCTBO IIPOLYKIIMH.

6.0tHOCUTENBHAsA yacToTa. CTaTUCTHYECKasi BEPOSITHOCTD.

7. Cymma coObiTuii. Teopema clioKeHHs BEpOSTHOCTEH HECOBMECTHBIX COOBITHH.

8.IIpousBeneHust COOBITHIA . Y CJTIOBHAsT BEPOSITHOCTh. TeopemMa YMHOKECHUS
BEPOSITHOCTEH.

9.®opmyna moiHOK BepossTHOCTH B popMmyiia beiieca.

10.IToBTOpHBIEC HE3aBUCHUMBIE UcTbITanus. Dopmyna bepryiu.

11. JIuckpeTHble U HEPEPHIBHBIC CyYailHbIE BEIUYUHBI.

12. 3akoH pacrpeneneHus IUCKPEeTHON Cl1y4aiiHON BEIMUYUHBI.

13.Maremarnueckue onepanuu Haj CIy4ailHbIMHM BeJIMYMHAMU. MaTeMaTnyeckoe
0’KMJIAHWE TUCKPETHOMU CIIy4alHOM BEIMYHMHBI

14. lucniepcust TUCKPETHOM CilydyailHOW BEIMYMHBI U ee cBoMcTBa. CpenHee
KBaJIpaTUUECKOE OTKJIOHEHHUE.

15.MaremMaTudeckoe OKUJaHUE U JUCTIEPCHUs YHCTIa MOSBICHUI COOBITUS B
HE3aBUCUMBIX UCTIHITAHUSX.

16.3ak0H O6ONBIINX YUCEIL.

17.VaTerpanbHas GyHKIUS pactpeaeieHus HEMPEPhIBHON CITy4aifHON BETMYNHBIL.

18.Jucddepennmanbuas GyHKIMS pacpeaeacHus.

19. HucnoBble XapaKTEpUCTUKU HEMPEPBHIBHOM CITy4yallHOW BETUYHHBI.

20. PaBHOMEpHOH pacnpeielieHue HENPEPbIBHOM CIIy4ailHOM BEJIMYHHBI.

21. 3aKOH HOPMAJIBHOIO paclpeaeIeHUs.

22 PacnpeneneHre ClIy4aifHbIX OIIUOOK H3MEPEHUS.

23./IBymMepHbI€ ClTydaiiHble BETUYNHBI.

24 .I'eHepalibHasi COBOKYITHOCTb U BHIOODKA.

25.01eHKa mapaMeTpoB reHepaibHOM COBOKYITHOCTH TI0 €€ BBIOOPKE.

26./JoBepuTenbHbIE MHTEPBAJIBI ISl HAPAMETPOB HOPMAJIBHOTO PaCIpeIeIICHHUS.

27.HaxoxneHue BbIOOPOYHOM CpeHel U BBIOOPOYHON JUCTIEPCUN METO0M
IIPOU3BENECHUI U METOAOM CYMM.

28.JIuHeliHas KOppesiusl.

KoHTpoibHbIe, KOMITOKBHYMBI OIIEHUBAIOTCS IO MATHOAIIIBHON CUCTEME. DK3aMEHbI
OLICHUBAIOTCS 10 CUCTEME: HEYAOBJIETBOPUTEIBHO, YAOBIETBOPUTEIBHO, XOPOLIO, OTAMYHO. Ha
MPAKTUYECKUX 3aHATUSAX KOHTPOJIb OCYIIECTBISIETCSA MPH OTBETE Y IOCKU U MIPU MPOBEPKE
JOMAaITHUX 3aJIaHUil.

KoHTposibHO-U3MepHuTeIbHbIEe MaTEePHUAJIbI

50-60 % mpaBUIIbHBIX OTBETOB — YIOBJIETBOPUTEIHHO;
61-80% mpaBUIBHBIX OTBETOB — XOPOIIIO;

Csbitie 80 % mpaBUIIBHBIX OTBETOB — OTIMYHO.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3JI0pOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— TpuU HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310pPOBbS IPENOCTABISAETCS JOTOJHUTEIBHOE BPEMS IS TOATOTOBKH OTBETA HA DK3aMEHE;

,— TpU HEOOXOTUMOCTH JUIsl OOYYaIOUIMXCS C OrPaHMYCHHBIMH BO3MOXKHOCTSMU
3/I0POBbSl M UHBAIMJIOB IPOLIEypa OLICHUBAHUS PEe3yJbTaTOB O0YyUEHHUS MO JUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.

JLnst man ¢ HapyEHUs MU 3pEHUS:



— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATEIBHOTO amapaTra:

— B mieuaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

BapuaHTbI KOHTPOJIBHBIX PadoT:
1 cemecTp

KonTtposusHas pabora Nel

1. Taunsl Tpu BekTopa a(1;2;3) b(2;1;3) c(2;3;)

Haiitu yron Mesxny Bekropamu m=a+20—c, n=2a-b+2c

2. Jlanbl BepiinHbl yetbipexyroibauka A(—9;0), B(—3;6),C(3;4), D(6;—-3) . Haiitu:
1) Touky nepeceuenus quaronaneit AC u BJI,

2) yros Mexny HUMH, 3) ypaBHeHue BbicoThl BP, 4) nepumerp AABC,

5) ypaBHEHHE OKPYXHOCTH C 1leHTpoM B paamnyca BC.

3. ®oKyChI TUMEepOOIIBI COBNAIAIOT € (poKycaMu siummica 9x° + 25y® — 225 =0. CocraBbTe
ypaBHEHHE TUIIEPOOIIbI, €CIH €€ IKCLIEHTPUCUTET paBeH 2.

X, + X, + X3+ X, =2
3. laHa cuctema ypaBHEHUH X, — X, +2X; —2X, =3.

X, + X, +4X; +4x, =1

1) Pemuts cuctemy3*3 ¢ momoisto hpopmyn Kpamepa.

_)>l

2) CucteMy 3x3 pemuTh ¢ MOMOIIEI0 0OGPATHON MATPHITLL, Haiias eé o popmyne A~ =

>

4. BeaucnuTh MPOU3BOIHBIE (PYHKITUI:

COS X
a) X +4x ————

1+ 2sin x

6) In arctgv1+ x?

2cemecTtp

KourponsHas padbora Ne2




1. Haiitn mepBooOpa3Hbie GyHKUIUI U TPOBEPUTH TUD(HEPEHIUPOBAHUEM PE3YIbTaThI

1-x3
b 1-x °

X2

2
) cos?Ix® +1

2. Berunciauts onpeneneHHabie HHTErpaibl o popmyie Herorona-JIeiOnuia.

1) T(ZX +xe* )dx :
]

2

2) JIn(Zx +3)dx

0

3. Haiitu o61ee pemenue quddepeHInanbHbIX ypaBHEHUH.
1) (xy2 +y? }dx + (x2 - xzy}:iy =0;

, 1.
2) y'+ycosx = Estx

KonTposmpyromue 3aganus 1Jis1 CTY/IeHTOB 2 Kypca.

1) Ha 6 kaproukax Hamwmcanbsl OykBel E, O, P, U, T, 4. Ilocne TtmiareabHOro
nepeMeluBaHus OepyT IO OJHOM KapTouke M KJIAAyT IocienoBarenbHO psjoM. Kakosa
BEPOATHOCTb TOT'0, UTO nostydutcs cinoBo « TEOPUS»?

2) KakoBa BepoOsTHOCTb TOrO, YTO MOCHEAHsSS Iudpa CciaydyailHO BBIOPAHHOTO
TeneOHHOTO HOMEpa paBHa 5 wiu 67

3) [IpodcorozHast opranuzanus umeeT 12 MyTeBOK, U3 HUX 3 — B MIEPBbIi JOM OTABIXA, 5
— BO BTOpoM U 4 — B Tpetuidl. KakoBa BEpOSTHOCTh TOr0, 4TO TPU Apyra MomaayT B OAMH JIOM
otTabixa?

4) B mepBOM sIIHMKE HAXOMATCs miapbl ¢ HoMepamu 1, 2, 3, 4, 5, BO BTOpOM — C
HOoMepamu 6, 7, 8, 9, 10. U3 xaxoro simuka BeIHYJIU 110 oJHOMY Hiapy. KakoBa BeposSTHOCTb
TOTO, 4YTO CyMMa HOMEpOB OyneT paBHATHCS 117

5) Crpenok cTpeniseT o MUIICHH, pa3/iejeHHON Ha 3 JyacTu. BeposTHOCTh momnaiaHus
B nepByto o0aacte paBHa 0,41, a Bo Bropyto — 0,22. HaiiTu BepoATHOCTB TOTO, YTO CTPEJIOK MPHU
OJIHOM BBICTpEJIC MONAET JIMOO B IEPBYIO, INOO BO BTOPYIO 00J1aCTh?

6) CxonbKkuMH criocobaMu MOXKHO pacCTaBUTh Ha moJike 10 KHUT, U3 KOTOPBIX 3 KHUTH
— COOpPHUKH CTHUXOB, TaK, YTOObI COOPHUKH CTUXOB CTOSUIU PSIIOM B IIPOU3BOJIBHOM HOpSAKE?

7) Ha 5 xaproukax Hammcanbl OykBel E, I, B, bl, T. Ilocime TmiarenbHOro
nepeMennBaHus OepyT IO OJHOM KapTouke M KiIaayT mocienoBaTesnbHO psaaoM. Kakosa
BEPOATHOCTH TOTO, UTO nostydutcs cinoBo «LIBETHI»?

8) CKOJBKO CyIIECTBYET BBIpOXKEHHH TOXKICCTBCHHO PaBHBIX Mpom3BencHHI0 abcd,
KOTOpBIE MTOJIYYatOTCs U3 HErO EPECTAHOBKON MHOXKUTEIEH?

9) U3 30 sKk3aMEHAIIMOHHBIX OMJIETOB MO0 MAaTEeMaTHKE CTYICHT YCIes MOJArOTOBUTH 15
nepBbIX U 3 mocnenHux Oounera. KakoBa BepOSTHOCTh TOTO, YTO Ha SK3aMEHE €My JOCTaHETCs
OmyeT, KOTOPBIA OH HE TIOJTOTOBUII?

10) CkonbKo NMATH3HAYHBIX Yucend (0e3 MOBTOPEHHUs (P MOXKHO COCTABHUTH) U3 LUPP
0,123, 4?



11) U3 20 ywammxcs Kigacca HYXHO BBIOpaTh CTapoCTy M €ro 3aMECTHTEIS.
CKOJIBKUMH c1oco0aMy 3TO MOYKHO caeiiaTh?

12) B kopoOke 6 OIMHAKOBBIX W3JCJIHiA, NMPUUEM 3 M3 HUX OKpaiueHbl. Haymauy
u3BJeYeHbl 2 u3aenus. Halltu BEposATHOCTh TOTO, YTO OHU OKPAIICHBI.

13) B xomaHAe MO I[JIABAHUIO 5 4YEIOBEK IIOKA3bIBAIOT OJMHAKOBO XOPOIIUE
pe3ynbraThl. CKONBKMMH CIIOCOOAMHM M3 HHX MOXKHO BBIOpaTh [BOMX J[UIS Yy4acTuUsl B
COPEBHOBAHUSX?

14) CkoNbKO TPEX3HAYHBIX YHCENI MOXHO COCTaBUTh M3 mudp 1, 2, 3, ecnu Kaxgas
udpa BXOAUT B U300pKEHUS YMCIIa OJUH pa3?

15) B ypue 30 mapos: 10 kpacHbiX, 5 cuHux u 15 Oenwix. HaiiTm BeposTHOCTH
MOSIBJICHUS LIBETHOTO 11apa?

13. Pemnth 3ala'uM, CBA3AHHLIC C TUCKPECTHLIMU CJIy‘lﬂfIHLIMH BCINYHMHaAMHU

CrnyuyaitHas nuckpeTHas BennurHa X 3a/1aHa 3aKOHOM pacrpe/esieHus (CM. Tabiuiy).
HaiiTn mateMaTuueckoe oxuaHue, TUCIEPCUIO U CpeHee KBaJApaTHUHOE OTKIOHeHHE X

1)

X |1 3 6 7

03 (02 |01

2)

0,2 04 |01

5. IlepeyeHb OCHOBHOI 1 1I0NIOJHUTEJILHOM Y4eOHOM JIUTEepaTypbl, HEOOX0AMMOM s
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

5.1 OcHoBHas iuTepatypa: YueOHO-MeTOAUYECKOe U HH(POpPMALIMOHHOE 0O0ecTiedeHne
AUCUMIINHBI:

a) OCHOBHA JiUTEeparypa:

1. .byrpos, f. C. Bbiclwaa maTemaTuKa. 3afdavyHuWK : yyebHoe nocobue p[nA aKaZEMMYECKOro
6akanaspuata / A. C. byrpos, C. M. Hukonbckuii. — M. : Uspgatenbcteo tOpait, 2018. — 192 c. —
(Cepwms : bakanaBp. Akagemunuecknii Kypc). — ISBN 978-5-9916-7568-0. — Pexxmnm goctyna : www.biblio-
online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071.

2. JaHko TM.E. n ap. Bbicwaa maTemaTMKa B YMpPa)KHEHWAX W 3agayax: yvyebHoe nocobue pana
By30B:MockBa: OHMKC: Mup u obpasosaHue, 2009 n ap. 13a.

3. Wunaues, B. C. Bbiclwasa matemaTuKa. MonHbii Kypc B 2 T. Tom 2 : yyebHMK ANA aKageMUYecKoro
6akanaspuarta / B. C. lUunayes ; noa pea. A. H. TuxoHosa. — 4-e u3a., ucnp. v gon. — M. :
M3pgatenbctBo HOpaiit, 2017 — 341 c. — (Cepwma : bakanaBp. AKagemuuyeckuit Kypc). — ISBN 978-5-534-
02103-5. — Pexkum goctyna : www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF.

4. Wnnauyes B.C. 3a4a4yHuMK No BbicWe maTemaTuKe: yuebHoe nocobue ans cTyaeHToB By30B: MOCKBa,
MHOPA, - M. 2009, u gp. n3a.
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5.2 lomoiHuTeEILHAS JIUTEPATYpPAa:

1. Konemaer B.A. Maremaruyeckass 5KOHOMHKA [DJIEKTpOHHBIA pecypc]:ydeOHUK
/Konemaes B.A. — 3-¢ u3n., crep.-M.:;IOHUTU-JTAHA, 2015.- 399 c.-

http://biblioclub.ru/index./php?page=book _red&id=114718

dopmar MARC21

Ccoinka Ha pecypc: http://biblioclub.ru/index./php?page=book_red&id=114718

2. Kpacc M.C. Marematuka Juis SKoHOMHUYecKoro OakanaBpuara [TekcT]: yueOHHK st
crynentoB/M.C. Kpacc. B.IL.UynpeiHoB; Akaa.HapoaHoro xossiiictBa mpu I[IpaBuTenbcTBe
Poc.®enepanuun.-M.: [eno, 2005.-575 c.-bubnmorp.:c.568.-ISBN 5774904040.

3. Kpemep H.III. «Brictias matematuka st skonomuctoy». KOHUTU, Mocksa.: 2010.

6. [lepeyenn pecypcoB HHGPOPMAINMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH
«HTepHET», HEOOXOAMMBIX /1JI5l YCBOEHHS TUCHUILIUHBI (MOTYJIsI).

1. Poccuiickoe oopazoBanue (Oduimanbhblii caidt)- http://www.edu.ru.

2. Poccuiickuii 06meodpazoBatebubiii mopran (OdunuansHbiil caitr) -http://www.school.
Poccuiickoe oOpa3oBanue, ¢enepanpubiii  mopran (OdunmaneHbii  caiit) - URL:
http://www.edu.ru

3. Caitr qisa oOpaszoBarenbHbiXx  yupexnaeHuid (OdunumanbHblii — caidr)-  https://gos-
web.ru/typical/edu

7. MeToauuecKkue YKazanusl 1Jist oﬁyqamumxca 0 OCBOCHUIO JHUCHMUIIJINHBI.

I'maBHast 3a7aya JEKIMOHHOTO Kypca Mo AucuuIuinHe «MaTtemaTuka» - c(hopMUpOBaTh y
CTYACHTOB CHUCTEMHOE MpEJCTaBICHHE OO0 M3y4aeMOM IpeaMeTe, OOECIEeYUTh YCBOCHHE
OyAylmMMH CHEIMaIMCTaMH OCHOBOIOJAraroIiero ydeOHOro Marepuaia, HPUHIMIIOB U
3aKOHOMEPHOCTEH pPa3BUTUS COOTBETCTBYIOIIEH Hay4YHO-TIPaKTUYECKOW 00J1acTH, a Takke
METO/I0B NPUMEHEHHUs1 MOJY4YeHHBIX 3HaHMH. CamocTosTenbHas paboTa CTYIEHTOB SBISETCS
BaXHEHILIMM 3TarioM IMOJIyYE€HHUS BBICIIEr0 0Opa30BaHUs, B TOM YHCJE U B MPOIECCE U3YUCHUS
Kypca «Marematuka». OCHOBHOH 1LI€JbIO CaMOCTOATENbHON pabOThl CTYICHTOB SBIISETCS
oOydyeHHe HaBbIKaM paboOThl C HAay4YHO-TEOPETUYECKON JHUTEepaTypod M MPaKTHUECKUMU
MmartepuagamMM Juig Oosee yriyOJeHHOTO M3ydyeHus Kypca. OHa OOBIYHO CKJIQJbIBaeTCs M3
HECKOJIbKMX KOMIIOHEHTOB:

— paboTa ¢ TeKCTaMM: y4eOHBIMH NOCOOUSIMH, JIOTIOJHUTENILHON JIUTEPaTypol, B TOM
ymciie Mmatepuanamu MHTepHeTa, mpopaboTKa KOHCTIEKTOB JIEKIIU;

— BBITOJIHEHNE JOMAIIHUX KOHTPOJIbHBIX padoT;

— MOJTrOTOBKA K KOJJIOKBUYMaM

Ot cTyneHToB TpeOyercs KOHIIEHTpAlMsi BHUMaHUS M CaMOCTOSITeNIbHOE O(OpMIIeHHE
KOHCIEKTa JeKui. B 3ToM ciydae oOydaromuiicss JOMKEH PYKOBOJACTBOBATHCS CIEAYIOLIUMU
OCHOBaMHU:

1. KoHCHeKT MAOMKEeH JEerko BOCIHPUHUMAThCS BU3YaJIbHO (YTOOBI HCIOJIB30BATh
«BU3YyaJIbHYIO» MaMsTh), IOATOMY OH JOJDKEH ObITh aKKypaTHBIM. JlJi 3TOTO cieayeT BbLIETATh
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3aroJIOBKM TE€MbI, Ye€TKO (UKCUPOBATH JICKIIMOHHBIN TUIaH, OTACIATH OJUH BOMPOC OT APYTOTO,
coOro1aTh ad3arbl, MOTYEPKUBATH TEPMUHBI.

2. Tlpu mpocnymuBaHWUW JEKIMK OOpamarh BHUMAHUE Ha WHTOHAIUIO JIEKTOpa H
BBOJIHBIE CJIOBA, C IOMOIILI0 KOTOPHIX OH aKIIEHTUPYET HanboJiee BaKHBIE MOMEHTHI.

3. He npITaThCs 3aMKCHIBATh KaXI0€ CIIOBO JIEKTOpA, HHAUYE MOXHO MOTEPSITh OCHOBHYIO
HUTh U3JI0KEHUS ¥ IMHCATh aBTOMATHYECKU, HE BHUKAsI B CMbICI. HeoOX0a1MMO KOHCIIEKTHPOBATh
OCHOBHYIO MBICJIb ITPETO/IaBATEIS.

4. Co3pnath COOCTBEHHYIO CHCTEMY COKpallleHWd, abOpeBHaTyp U CHMBOJIOB, yIO0OHYIO
JUTSL KCTIOJTB30BAHUS U PACIIU(POBKH HAMMCAHHOTO.

5. Ucnonbp30Bath MoJst KOHCIEKTA JIJIsi COOCTBEHHBIX 3aMEUaHU, 3aMETOK U BOIIPOCOB

CaMmocrosiTenbHass paboTa CTYIACHTOB 0OECIEYMBAET BCECTOPOHHIOW IOATOTOBKY,
JOTIONHSISL ayAWTOpHBIE 3aHATHA. OHa BKIIOYaeT B ceOs: mocemieHne OMOIMOTEeK By3a W T.
Kpacnonapa, pabory B HMHTepHere, moarotoBky pedepatoB. B u3yueHHHM AUCHUIUTAHBI
BaXHEHIIIYIO POJIb UTPAIOT KyJIbTypa YTCHMsSI, HABBIKKM OMOIMOrpauueckoro Moucka, a TakxKe
MeToquKa 00paboTku monydeHHOW wuHGpopManuu. Jlns paboTel ¢ ydeOHOW W HAyIHOU
JTUTEPaTypoil HEOOXOAMMBI YMCHHsI: HaKalUIMBaTh, TBOPYECKH IepepadaThiBaTh M BHIIABAThH
HOBYI0 uH(popmanuo. KynbTypa 4dYTeHHS BKIIOYAET: PEryIspHOCTb, CKOPOCTh, BUJBI,
pPAIMOHATILHOCTh YTEHUS, YMEHHE pPaboTarh ¢ HMH()POPMAIMOHHO-TIOMCKOBBIMUA CHCTEMaMU H
KarajoramMu OMOJTMOTEK, YMEHHE BECTH pa3lUYHbIC BHIBI 3amuceil. CaMOCTOATEIbHYIO padoTy
00y4aromerocss MOXHO pa3/IelnTh Ha JBa BUJA: yueOHasi U HaAyYHas CaMOCTOSITEIbHbBIE PAaOOTHI.
CamocrosTenpHas padoTa 00yJaromerocst MO3BOJISIET BEIPA0AaThIBAaTh HABBIKM HAYYHOTO MTOMCKA,
CaMOCTOSITEIILHOTO HAyYHOTO MBINUICHUS U CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHBIX 3HAHHU.
[TpaBuiia caMoCTOATENBHON PabOTHI C IUTEPATypOil. BbIIENSIOT YeThipe OCHOBHBIE YCTAaHOBKU B
YTCHHH HAYYHOTO TEKCTa: HWH(POPMAIIMOHHO-TIONCKOBAS, YCBAaWBAIOIIAs; AHAJIUTHKO-
KpUTHYECKass M TBopYecKkas. OCHOBHBIC BHJBI CHCTEMATH3WPOBAHHOM 3allMCH MPOYUTAHHOTO:
AHHOTHUPOBAHMUE — MPEAETHbHO KPAaTKOE CBI3HOE OMHCAHHE MPOCMOTPEHHOW WM MPOYHUTAHHON
KHUTH (CTaThH), €€ COJCp)KaHHs, WCTOYHHKOB, XapakTepa W HA3HAYCHUS, TUIAHUPOBAHUE —
KpaTKasi JIOTUYECKash OpraHW3alus TEKCTa, pPaCKPBIBAMOIIAs COACPKAHUE U  CTPYKTYPY
M3y4aeMOro MaTepuayia; TEeCTHPOBAaHUE — JIAKOHWYHOE BOCIPOM3BEIACHHE OCHOBHBIX
YTBEPXkKACHHUIA aBTOpa 0e3 mpuBJIeUYeHUs (PAKTHUECKOTO MaTepuaia; [UTHPOBAHUE — JIOCIIOBHOE
BBITIMCBIBAHUE U3 TEKCTA BBIJCPKEK, U3BIICUCHUI, HAN0OJIee CYIIICCTBEHHO OTPAXKAIOIIUX TY HIIH
WHYI0 MBICIh aBTOpa; KOHCIEKTUPOBAaHWE — KpaTKoe U IMOCIEJOBATEIbHOE M3JI0KEHHE
conepkanusi mpountaHHoro. [Ipum moaroroBke KoHcIekTa pedepara OOyYaromIMiics HOJKEH
PYKOBOJICTBOBATBCSI  CIACAYIONIMMH METOJWYECKUMH PEKOMEHIAIMSIMHU: COCTaBUTH ILJIaH,
BHHUMATEJIbHO MPOYUTATh TEKCT, BHIHECTH CIPABOYHBIC JaHHBIC HA TOJNS KOHCIEKTa; KPaTKO
c(hopMyIHpOBaTh OCHOBHBIE MOJOKEHUS TEKCTa U 3aKOHCIIEKTUPOBATh MaTepua.

B 1memsx ycmemHoOW TOATOTOBKM K CEMHHAPCKHM 3aHATHUSM HEO0OXOIUMO TIOBTOPHO
M3YYUTH JIEKIIMIO Ha COOTBETCTBYIOIIYIO TEMY W PEKOMEHJOBaHHYIO nuteparypy. Paborta mo
MOJTOTOBKE K 3aHSATHIO JOJDKHA OBITh BBHIMOJHEHA MUCHMEHHO HIIM YCTHO B 3aBHCHUMOCTH OT
3amanus. J{7s TOJTOTOBKY K CEMHUHAPCKHUM 3aHITHSIM HEOOXO0IMMO 3HATh ONPE/ICIICHUE TTOHSITHIA,
OTHOCSIIIIMXCS K paccMaTpruBaeMoil TeMe, (OpMyIibl, yMETh OTBEUaTh HA BOMPOCHI, BBIHOCHMBIE
Ha obcyxeHue.

CaMocTosTeIbHBIC  3aHATHS CTYJACHTOB 110 BBIMIOJIHEHUIO JOMAIIHUX 33 aHHi
MPEJCTaBISIIOT Cco00il  JIorMueckoe MPOJOHKEHHE ayAuTOpHbIX 3aHsaTuil. [lpemomaBarens
WHCTPYKTUPYET CTYJEHTOB W YCTaHABIMBACT CPOKU BBIMOJHEHUs 3adaHus. VX rinaBHOe
Ha3HAYCHWE COCTOUT B 3aKpPCIUICHUHM 3HAHWA W YMCHHM, IMOJIYYCHHBIX B XOJI€ ayJHUTOPHBIX
3arsaTril. OOpa3oBaTenbHbIe TEXHOIOTUHU. VICIOMB3YIOTCS TPaJUIIMOHHBIE METOIUKH: JICKIIHH,
npoOJIeMHBIE JIEKIIMH, CEMUHApPCKUE 3aHATHUS, MHCbMEHHbBIE pa0OThl, TECTOBHIE 3aJaHMUS,
3aIOJTHCHUS W COCTABJICHUS TAOJMII W JIOTHYECKHX CXeM, padoTa C KapTaMu, KOMIIBIOTEPHBIE
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Ope3eHTalMi. B  OCBOGHMM JMUCHMIUIMHBI HMHBAJIMIAMH M JHUIAMU C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMUA 37IOPOBbsI OOJIBIIIOE 3HAYCHHE HMEET WHAWBUIyalbHas ydeOHas paborta
(KOHCYJIbTallMM) — JONOJHHUTEIBHOE pa3bsiCHEHHE Y4yeOHOro marepuana. MHIuBUayaabHBIE
KOHCYJIbTAllMM [0  MpEeIMETYy  SBISAIOTCA  BaXHBIM  (aKTOPOM,  CIIOCOOCTBYIOIIUM
WHIMBUyalIN3allid  OOYYCHUsT W  YCTAHOBJICHHIO BOCHUTATEIBHOTO KOHTaKTa MEXKIY
npernoiaBaTeseM U 00yJaromuMCs HHBAUIUIOM WM JIUIIOM C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3JI0pOBBSI.

8. IlepeyeHbr HHGPOPMANMOHHBIX TEXHOJOTHH, MCHOJb3yeMbIX NPH OCYLIECTBJEHUH
00pa30BaTeJbLHOI0 NMPOoLecca Mo AUCHUILIHHE (MOIYJIIO0).

8.1 llepeuenb MHPOPMANUOHHBIX TEXHOJIOTHIA.

— KomnbroTepHOE TECTUPOBAHKE IO UTOTaM U3YYEHHUS Pa3eiIOB JUCLUIIINHBI.

— IlpoBepka nomMamiHUX 3aJaHUN M KOHCYJbTUPOBAHUE IIOCPEACTBOM JIJIEKTPOHHOMU
IIOYTHI.

— Vcnonbp30BaHuE 3JEKTPOHHBIX IPE3EHTALUN IPU TPOBEIECHUH MPAKTUYECKUX 3aHATHH.

8.2 llepeuenb HeE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHus .

— IlporpaMmsl, geMOHCTpanuu Buaeo marepuanioB (mpourpsiBatenb «Windows Media
Player»).

— [Iporpammsbl [yt AEMOHCTpAIMU U co3aanus npe3enTanuii («Microsoft Power Pointy).

8.3 Ilepeuenn HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-tipaBoBas cuctema «Koncysnprant [Lmtoc» (http://www.consultant.ru)

2. DnexTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. Undpopmarnonnas cucrema «EMuHOE OKHO I0CTyIa K 00pa30BaTeIbHBIM PECypcamy»
http://window.edu.ru

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi LISl  OCYIIECTBJICHHS
00pa30BaTeJIbLHOIO NMpoLecca Mo JUCHUILINHE.

No Bi paor MarepuanbHO-TEXHUUECKOE 00€CTIeYeHNE U CIIUTUIMHBI
(MOIyInsi) ¥ OCHAIIEHHOCTh
1. JlekimoHHbIE YyeOHnast ayauTopus Uil TPOBEIEHUS  3aHATUH
3aHATHS JMEKIMOHHOTO  TUMA:  KOMIUIEKT  y4yeOHOil  melbenu,
KOPOTKO(OKYCHBIH WHTEPaKTUBHBIN IIPOEKTOP,
MyIbTUMEANIHAs Kadeapa, TocKa-dKpaH YHHBEpcaibHas ,
MenoBas Jocka (ayautopus 322c).
2. CemuHapckue YyeOnast ayauTopus Il TPOBEACHHUS  3aHATHH
3aHATUA ceMHHapcKoro tuma 422c.
3. CamocTosiTensH [TomerieHue U1 cCaMOCTOSTENbHOIM pabOThI, OCHAIIEHHOE
as pabora KOMIUIEKTOM Y4eOHOIl MeOenu, KOMIBIOTEPHOW TEXHUKOM C
BO3MOXXHOCTBIO TMOAKIIOUEHUS K cetu «MHTepHeT» W
o0ecrieyeHHasi JJOCTYIIOM B DJIEKTPOHHYIO HMH(pOpPMaIMOHHO-
obpasoBaTenbHyI0 cpeay yHusepcuteta. (ayauropus 400c).

['pynnoBsie (MHAUBUIyalbHBIE) KOHCYNbTAMH (ayauTopus 416c¢), Tekyuii KOHTposiab 126¢) u
IIPOMEKYTOUHAsl aTTECTalus NPOBOJATCA B AyJAUTOPHUSAX B COOTBETCTBUU C PaCIUCAHUEM
(aymurtopusi).
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