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1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 leab AMCHUNIMHBI

Teopernueckas U METOAUYECKAs MOATOTOBKA CTYACHTOB K TPOSKTUPOBAHUIO U
peanu3anuy yueOHO-BOCIIUTATEIHLHOTO MPoLiecca B paMKax MpeaIMeTHONU 0071acTh MaTEMAaTHKH.

[TpodeccrnonanbHbI ypOBEHh XHMUKOB BO MHOTOM 3aBHUCHUT OT TOT'O, OCBOWJI JIU OH
COBpPEMEHHBIN MaTeMaTHYECKH arnapar U yMeeT JIM UCII0JIb30BaTh €ro MPU aHAINU3€E CIOKHBIX
XUMUYECKHUX MPOIIECCOB U MPUHATUHU pelieHuil. OaHoM U3 1eneil AUCUUIUIUHBI SBIISETCS
03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMU MOHATHSAMHU U METOJIaMU MaTeMaTUKd. OHU SBISIOTCS
0a30BbIMU U1l U3YUCHUS IPYTUX JUCLMILIMH U B TO K€ BPEMS UCIIOIB3YIOTCS JIJIsl TOCTPOSHUS
TEOPUU U MPUKIIAJHBIX MOJIEJICH, KOTOpbIe HAXOAT HEMOCPEICTBEHHOE IPUMEHEHHE B
M3yYEHUU XMMHYECKHUX MPOIECCOB.

1.2 3agauy JUCHUILIMHBI

- dbopMUpOBaHHE KOMIIETCHIIM, CBS3aHHBIX C TMPEICTABICHHEM O TMPEAMETe
«MaTeMaTuKa», €€ CTPYKType, KaTeropusix M METO/aX, OCOOCHHOCTSIX OLEHKU IIAHUPYEMbIX
Pe3yJIbTaTOB O0yUYCHHUS;

- M3YYEHHE COBPEMEHHBIX METOJUK U TEXHOJIOTUH 00yUeHUsI MaTeMaTHKeE;

- dbopMHpOBaHHE TOTOBHOCTH CTYIAEHTOB K TMPAKTHYECKOMY MPHIIOKCHHUIO
MaTeMaTHKH, OpTaHU3alMs MEXIPEIMETHBIX CBA3€il B mporecce OOydyeHUs MaTeMaTHKH;
ucnoibszoBanue cpenacts MKT B oOpa3oBarerHOM Iporiecce.

- 03HaKOMUTh CTYICHTOB C OCHOBaMH MaT€MaTHYEeCKOro arapara, He00X0JUMOro IS
pelIeHus: TEOPETUUECKUX U MPAKTUUECKHUX 3a/1a4 XUMUYECKUX TTPOLIECCOB;

- IPUBUTH CTYACHTY MaT€MaTUYECKYIO IPAMOTHOCTb, JOCTATOUYHYIO JIJIS
CaMOCTOSITENIbHOM pabOThl ¢ MaTEMaTUYECKOM JINTEPATYPOil;

- Pa3BUTH JIOTUYECKOE MBIIUICHUE;

- HAYYUTh CTYJICHTa MOCTAHOBKE MaTEMaTUYECKHX MOJIEJIEH CTaHIaPTHBIX XUMUYECKUX
3a]a4 U aHAJIU3Y MOJTyYEHHBIX Pe3y/IbTaTOB;

- O0YYHTB CTYJICHTA: KJIACCHUYECKUM METOJIaM PEIICHHS OCHOBHBIX 33/1a4 BEKTOPHOM
anreOpbl, aHAIMTUYECKOW FeOMETPHUH, MAaTEMAaTHYECKOTO aHallu3a, K KOTOPBIM MOTYT
MPUBOAUTH T€ WM WHBIE MPOOJIEMBI XHMUH;

B pe3ynbpTrare uzydeHus: AUCHUILIMHBI CIELUAINUCT JOJIKEH 3HATh:

- OCHOBHBIE TIOHATHS U (OPMYIIBI TUHEHHOM aJireOpbl MaTEMaTUYECKOTO aHaAIN3a,
HCIIOJIb3YEMBIE B PELICHUN XUMUYECKUX 3a7ady;

- METOIbI 9(PPEKTUBHOTO PEIICHUsI XUMUYECKUX 33]1a4 CPEJICTBAMH MaTEeMaTHYECKOTO
aHaImn3a.

2. Mecto aucuuninnsl B crpykrype OOII BO
JucuuruimHa «MaremaTHka» OTHOCUTCS K 0a30BOM yacTh y4eOHOro IIaHa MOJATOTOBKU
OaxanaBpoB 1o HampasieHuto 04.03.01 Xumus u uHGOPMALMOHHO U JIOTUYECKH CBSI3aHA CO
CJICAYIOIUIMMHU AUCHUIUIMHAMU: HHPOPMATUKOM, TEpMOIMHAMUKOMN, (PU3UKON, XUMHEH.
JucuunnuHa Oa3upyercs Ha 3HAHUAX, IMOJYYEHHBIX [0 CTaHAApPTy BBICIIETO
00pa30BaHus, U ABJISIETCS OCHOBOM JUISl peLICHHs UCCIeI0BAaTEIbCKUX 3a/1au.

3. TpeOoBaHUS K YPOBHIO OCBOEHMS 1Y CHUTNIIHHBI

[Tporecc n3yueHws TUCIATUTMHBI HANIPaBJIeH Ha (OpMUPOBAHKE CIIETYIONTIX
komnerennuii: OIIK-3, OIIK-5.

4. CopepikaHue U CTPYKTYPa AMCUMILINHBI

OO61mast Tpy10€MKOCTh TUCHUTUTHHBI COCTaBIseT |5 3a4eTHBIX IUHMII.

1.4 IlepedyeHb MJIAHMPYeMBIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrPpaMMBbI



N3yuenue

TaHHOW y4eOHOW AMCIUILIMHBI

oOyJaronuxcst o0menpoecCHOHAIbHBIX KOMIIETEHITUN

HaNpaBICHO 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 | IPOEKTUPOBAHUA U
npodeccuoHaIbHON | peanu3anuu
JESTENIbHOCTH 3aKOHOB
€CTECTBO3HAHUS Ha
po¢eCCHOHATBHYIO
JeSITeIbHOCTD
2. OIIK-5 | criocOOHOCTBIO K CYLIHOCTb IPOEKTHPOBATH 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- TEXHUUYECKOH
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
pacripeieieHue 10 BUJIaM paboT MpeJICTaBIeHO B Ta0nuIe

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, TIPAKTHYECKUE 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

[ToaroToBka 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 JUCHUIIIINHBI, I/I3yIIaeMI)IC 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, H3y9aeMbIe 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 ypaBHeHHs | 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 HHTETPABI 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 CITyYaHBIX BEJIMYUH
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
koopauHaTtam. Onepannu HaJl BEKTOPAMHU B
KOOpAMHAaTax. 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 IapamMeTpU4ecKoe, 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 PACIIOJI0KEHUE
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 YPABHEHHUH.
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)KCHHME U BBIUMTAaHUE MATPHUILI,
YMHOXXEHHE MaTPUIL] HAa YMCIIa 1 YMHOKEHUE
Matpuu. ObpaTHas MaTpuua.
Onpenenurenu u Onpenenurens N-ro OpsIKa, VYcrHas
CHUCTEMBI JINHEHNHBIX MPOCTEUIIINE CBOMCTBA. Brruncienue MpOBEPKA
ypaBHEHH OTIpEACTUTEIS 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 pemeHust 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

Tpuronomerpuyeckas ¢popma 3anucu K4,
®opmyna Myaspa.. @opmyna Ditnepa.




Huddepenunansaoe
MCUHCIICHUE

OyHKIIMOHABHAS 3aBUCUMOCTD. [ 'paduku
OCHOBHBIX 3JIeMeHTapHbIX (yHKuui. [Ipenen
MOCJIEI0BATEIILHOCTH, TIpees (PyHKIHH.
Crioco0b! BBIUMCIIEHUS TIPEIEIOB
3JIEeMEHTapHbIMU cpencTBamu. [lepBelii 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 ONPECICHHOTO HHTETpajia, ero
TIPHUIIOKCHUS.

Komnoksuym

Teopus
g depeHInaIbHbIX
YpaBHEHUU

[Tonstue nuddepeHIaTBEHOTO YpaBHEHHUS,
ero peuenus. [luddepenunanbabie
yYpaBHEHHUsI IEPBOTO MOpsiiKa (¢
pa3AeAIoIKUMUCS TEPEMEHHBIMU,
OJIHOPOJHBIE,
nuHelHsble).luddepennmanbable 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 pAabl, 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. [Ipu3Hak 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
BBIUUCIICHUSIM 3HAYCHUN (PyHKINH,
UHTETPaJIOB.
VYcrHas
Psnpr @ypre. opmysasl U1 BBIYUCICHUS IIPOBEPKaA
13 Psinpr @ypre ero kodddunmeHToB. Psg @ypbe 4eTHBIX U TEOPETUYECKOTO
HEYETHBIX NMEPUOANICCKUX (YHKIUI Marepuana
Komnoksrnym
VYcrHas
JIBoiiHoM 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 WINHIPUYECKUX 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 unTerpupoanus. llpunoxenune MaTepHaa
KpUBOJIMHEWHBIX UHTETPAJIOB IIEPBOTO U "
KBH
BTOPOTO poJa. OJLIOKBHYM
17 OneMeHThI IIpaBuno npoussenenus. CoequHEHUS: IIpoBepka
KOMOHWHATOPUKH pa3MelIeHMs], IEPECTAHOBKH, COUETaHUS. TEOPETUUECKOTO
@opMyIIbl, IO KOTOPEIM OHU HaXOAATCS 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 ClIOBHAS
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
npoucxojsmue mno cxeme bepnymnnu. MaTtepuana

®opmyna beprymm.




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

HCMPCPLIBHBIC YuCIOBbIE XapaKTePHUCTHKH:

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/IpaTU4ECKOE OTKJIOHEHUE HENPEPBIBHON
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 TEOPETUYECKOT O
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 BEKTOPAMU 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
m1ockocTu. CriocoOsbl 3a1aHUs 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. Kpusble 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 Haj 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. BIunciieHne onpenenuTens ¢ JIOMAIITHETO
YpaBHEHUU MTOMOLIBIO AJIEMEHTAPHBIX MTPe0Opa3oBaHU 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 M'aycca n MaTpu4HBIA METO
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. Tpuronomerpuyeckas 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 cpecTBamMu. IlepBrlii 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
HaIPaBJICHUIO, SKCTPEMYM (PYHKIIUU IIpoBepounas
HECKOJIbKUX IIEPEMEHHBIX. pabora

8 WuTerpanpHoe [TonaTue HeonpeAeIeHHOr0 HHTErpaja, ero ITpoBepka

HCUHCIIEHUE CBOMCTBA U Ta0JIMIIa MHTErPaJIOB, CIOCOOBI JOMAILIHETo
BBIUMCIICHUS HEONPEIEICHHOI0 HHTErpaja. 3aJJaHMUA.
I[TonsTre onpenenenHoro uurerpana, hpopmyna | KonTponpHas
Hyrorona-Jleitbuuiia, criocoObl BEIYUCICHNS pabora
OIIpe/IeIEHHOr0 UHTErpaia, ero NpUI0KeHusl.

9 Teopus [onsarue nuddepenmansHoro ypaBaenus, ero | [Ipoepka
muddepeHunanbHelx | pemeHus. Juddepennuansrupie ypaBHeHUs JIOMAIIHETO
ypaBHEHH MEPBOTO MOPsJIKA (C pa3IesIIOIIUMHUCS 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, Komm,

HMHTETPAJIbHBIN




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

11 YCJIOBHAsI CXOAUMOCTh 3aZlaHus.
PAZBL IIpoBepounas

paborta.

Psaabr Telnopa 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  @Dypbe dYeTHBIX © | AOMAILIHErO

13 Psnpr @ypse HEUYETHBIX MEPUOIUUECKUX (DYHKITHI 3aZlanus.

IIpoBepounas
pabora.
JIBOWiHOW wuHTErpajl, €ro cBoMcTBa, MeToAsl | [IpoBepka
BBIYMCIICHUA. [IBOMHON MHTErpasa B IOJIAPHBIX | JOMAaIIHEro
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  uHTerpansl  neporo  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 co6biTus. CoObITHS, JOMAIIIHETO

npoucxosmue no cxeme bepuymm. ®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 BHIOOPOYHOM TUCTIEPCHUH.
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 3aHATHSA He NPeTyCMOTPEHbI

2.3.4 KypcoBblie padoThl He PexyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSATeIbHOH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU 310poBbs (OB3) mpenocrasnstorcs
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 ieyaTHo opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B ieyaTHo! opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEBHOTO arapara:
— B I1e4aTHoi (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

JlaHHBIN TepedeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHUMOCTHU
oOydJaronuxcs.

oT

KOHTHHI'CHTa




3. O6pasoBaTenbHble TEXHONO0IMU

Cpeau negarornyeckmx TEXHONOMMIM 06ydYeHMA UCMOb3YIOTCA TEXHONOMMN KpUTEPUaIbHO-
OPUEHTUPOBAHHOIO 06y4YeHMA (NOTHOTrO YCBOEHMA) Ha NMPAKTUYECKUX 3aHATUAX, NpobiemHoe 0byyeHune
Ha JIEKUMOHHbIX U MPAKTUUYECKMX 3aHATUAX, TEXHOIOTUS BaNbHO-PENTUHTOBOM OLLEHKM AOCTUMKEHNI
CTYZAEHTOB: TECTUPOBAHUE HA NMPAKTUYECKUX 3aHATUAX, MOLY/IbHOE 0byYeHue.

N3 MHGOPMALMOHHBIX TEXHOIOTUIA 0BOYYEHUA NPUMEHAIOTCA MY/IbTUMEANA TEXHONOTUM (
NCMNO/Ib30BaHWE 3/IEKTPOHHOTO Y4ebHO-METOAMYECKOTO KOMIIEKCA) Ha MPAKTUYECKUX 3aHATUSX,
NCNO/Ib30BaHME UHTEPAKTUBHOM AOCKM Ha IEKLMOHHbIX 3aHATUAX. IHTEepHEeT-TEXHOI0TUMK B
camocTonTeNbHOM paboTe CTyAEeHTOB.

Ons MHBaNMAOB U UL, C OrPaHUYEHHbIMW BO3MOKHOCTSIMM 34,0P0BbS PeanunsyoTcs
MHAMBUAOYAIbHbIE 06pa30BaTe/ibHbIE TEXHONOMM, KOTOPbIE MO3BONAOT NONHOCTLIO
WHAMBUAOYANN3MPOBATL CoAepKaHNe, METOAbl U TEMMNbl y4eOHON AeATEeNbHOCTU MHBaANAA, BHOCUTb BO
Bpems Heob6XxoaMMble KOPPEKUNU B AEATENIbHOCTb CTYAEHTA-UHBANNAA TaK U B AEATENbHOCTb
npenogasarens.

Ons nny, c orpaHNYEHHbIMW BO3MOXKHOCTAMM 340Pp0BbS NpeayCMOTPEHA OpraHM3aLUmMs KOHCYIbTauuit co
CTYAEHTOM NPW MOMOLLN 3/TEKTPOHHOM MHOPMaLUMOHHO-06pa3oBaTenbHOM cpeapbl BY3a.

B pamKax peanmsaumm KOMNETEeHTHOCTHOIo Noaxoda NpeaycMaTpuUBatoTCA ceaytowme OCHOBHble
BMAbl aKTUBHbIX U MHTEPAKTMBHbIX POpPM NpoBeaeHUs yuebHbIX 3aHATUIA, KOTOpbIe YKa3blBatoTcA B paboumx
nporpammax AUCUUMINH, NpodeccoHanbHbIX MOAY/IeN, MPAKTUK B PaMKaxX KOTOPbIX OHW peasin3yoTcs:

— aHa/n3 NPOU3BOACTBEHHbIX CUTYaLUiA;

— pa36op KOHKPETHbIX CUTYaLuii;

— NCUXONIOTUYECKUE U UHDbIE TPEHUHTIU;

— rpynnosblie AUCKYCCUU U Ap.

3aHATHE C pa36opomM KOHKpPEeTHbIX CUTyauuit No Gpopme opraHmnsaLmMm NOXoKa Ha IeKUuio-
AWCKYCCUIO, B KOTOPOM BOMPOCHI A1A 06CyKAeHUA 3aMeHEeHbl KOHKPETHOW CuTyaumei, npegnaraemom
obyyvalowmMmcs ANns aHam3a B YCTHOM Uan nucbMeHHon dpopme. OBCyKAEHNE KOHKPETHOM CUTYaLmm
MOXKET C/IYKUTb Npentoament K ganbHenwen TpaguumMoHHOM NeKUUM U MCNOJb30BaTbCA AN
aKUEHTUPOBAHUA BHUMaHMA ayaAUTOPMM Ha U3y4aeMOM maTepuare.

DOuckyccna — a31o nybandyHoe obeykaeHne unm ceoboaHbi BepbasnbHbIi 06MEH 3HaHUAMMU,
CYXKAEHUAMMW, UOAEAMMN NN MHEHMAMM MO NOBOAY Kakoro-nMbo cnopHoro Bonpoca, npobnemsi. Ee
CYLLECTBEHHbIMW YEPTAaMM ABAAIOTCA COYETaHWE B3aMMOAOMNO/THAOLLErO AManora u obcy»KaeHus-cnopa,
CTO/IKHOBEHME Pa3/INYHbIX TOUYEK 3PEHUS, NO3ULUIA.

KonnokBuym — Bug, y4ebHbIX 3aHATUIM, NpeacTaBAsoWwmii coboit obcyKaeHMe nog pyKoBOACTBOM
npenogasaTens WMPOKOro Kpyra npobaem, Hanpumep, OTHOCUTEIbHO CaMOCTOATEIbHOTo 6obLIoro
pasgena NeKUMOHHOTO Kypca UK OTAEeNbHbIX YacTeil KaKoi-1Mb0 KOHKPeTHOM Tembl. OH MOXKeT BKtOYaTb
BOMPOCHI ¥ TEMbI U3 U3y4aeMOWN ANCLUMIUHDI, HE BK/IIOYEHHbIE B TEMbI MPAKTUYECKUX U CEMUHAPCKUX
3aHATMIA. KONNOKBUYM MOXKET NPoBOANTLCA B popMe MHANBUAYaNbHOM Beceapbl npenogasaTens co
CTYZALEHTOM W/ KaK rpynnoBoe obcykaeHue.

Pa36op KOHKpPeTHbIX cuTyauuit (Kelic-metopa). MeTo KelicoB npeacTaBaseT coboli usydyeHue,
aHaNM3 U NPUHATUE peLleHuii No CUTyalu MK, KOTopas BO3HMKAA B pe3ynbTaTe NpouCLLemX cObbITUiA,
peanbHbIX CUTYaLMIA UM MOKET BOSHUKHYTb MPU onpeaeneHHbIX 06CTOATENbCTBAX B KOHKPETHOM
OpraHM3aumu B TOT AN MHOM MOMEHT BPEMEHMU.

TpeHuHr — dopma aKTUBHOIO 0byYeHUA, LIE/IbI0 KOTOPOro ABASETCA Nepeaaya 3HaHUN, pa3BuTUe
HEKOTOpPbIX YMEHWI 1 HaBbIKOB; METO/, CO3[aHMA YCIOBUIM AN CAMOPACKPbITUS Y4aCTHUKOB U
CamMOCTOATENbHOrO NOMCKa MMM cnocoboB pelleHua npobiem.

cemecTtp BUA 3aHATUA Ucnonb3yembie MHTEPaAKTUBHbIE BCero MHTEpPaKTH
obpasoBaresibHble TEXHONOIMU NO Teme yacos BHble Yachbl
1 CeMMHapcKoe Pa3bop KOHKPETHbIX CUTyauuin no Teme 6 4
3aHATHE «BekTopbl. Onepauuu Hag BeKTOpamu B
KoopauHaTax. [NpunoxeHne onepauunin Hag,




BEKTOPaMM B HAXOMAEHMM niolagen u
06bemoB ouryp»

CeMMHApCKoe Konnokemym no teme «AHanuUTmMyeckas 6 4
3aHATME reomeTpuA Ha MNJIOCKOCTU»
cemunHapckoe pa3bop KOHKPETHbIX CUTyauuit no Tteme 6 4
3aHATME «AHanuTN4ecKas reomeTpusa B8

NpPOCTpPaHCTBE»
CeMUuHapcKoe Ouckycena no Teme: «Onpepenutenn u 6 4
3aHATME pelleHne CMCTEM IMHENHbIX YPAaBHEHUAY
ceMuHapcKoe Pa3bop KOHKPETHbIX CUTyauuid no Teme: 6 4
3aHATME «Mpegen n HenpepbIBHOCTb GYHKLUNY
ceMuHapcKoe TpeHuHr no Teme: «OuddepeHunanbHoe 6 5
3aHATME ncyncneHme»
Bcero vacos 36 25
ceMuHapcKoe Pa3bop KOHKPETHbIX CUTyauui no Teme: 8 6
3aHATME «DPYHKUUM HECKONIBKUX NEepeMEHHbIX»
cemMunHapckoe Konnokenmym no Tteme: «WUHTerpanbHoe 14 10
3aHATME ncuncneHme»
CeEMMHApPCKoe Ouckyccna no teme: «AndpdepeHumnanoHble 12 5
3aHATHe ypaBHeHUA 1-ro nopAaaka»
cemMmnHapckoe Pa3bop KOHKpPETHOM cuTyaumu Mo Teme: 6 4
3aHATME «AnddepeHumnanbHble ypaBHeHUA 2-To

nopazka»
Bcero 40 25
cemMmnHapckoe TpeHUHr no Teme: «4ucaosble pagbi» 6 4
3aHATME
cemMmnHapckoe Anckyccna no teme: «CreneHHble paabl U 8 4
3aHATME npumeHeHne UX K  NpUBAMIKEHHbIM

BbIYMCNEHUAM
ceMuHapcKoe Pa3bop KOHKPETHOM CUTyauuu Mo Teme: 4 4
3aHATME «Pagpl Pypbe»
ceMuHapcKoe Konnoksmym no  Tteme: «[1BOlHbIE 6 4
3aHATME WHTEerpanbl U UX NPUNOKEHUA»
CcemMmnHapcKkoe TpeHuHr no Teme: «TpoiHbIE UHTErpanbl U 4 2
3aHATME UX NMPUJIONKEHUAN
ceMuHapcKoe Pa3bop KOHKPETHOW CUTyauuu Mo Teme: 8 7
3aHATMe «KpuBonuHenHble uHTerpansl 1-ro n 2-ro

poaa u ux npunoxenune. dopmyna MNpuHa»
Bcero 36 25
ceMuHapcKoe Pa3bop KOHKPETHOM CUTyauuu no Teme: « 8 4
3aHATUE KombuHatopuKka. CnydyaiHble coObITUA.

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

bepHynnn»
ceMuHapcKoe Konnoksnym no Tteme: «[UCKpeTHble W 8 6
3aHATME HenpepbIBHbIE Cay4YailHble BeAn4YMHbl. Wx

YNCN10OBble XapPaKTEPUCTUKN»




CeMMHapCcKoe Ounckyceuna no Teme: «3aKOoHblI 4 2
3aHATHNE paBHOMEPHOrO " HOPMaJIbHOTO

pacnpeaeneHuna cay4yaiiHon Be/IMUYMHbI
CeMMHApCKoe Konnokemym no Teme: «3IeMeHTbI 10 7
3aHATHE MaTeMaTUYeCcKOM CTaTUCTUKN Y
Bcero 40 25
UToro 152 100

4.

OIIeHO‘IHBIe cpeacrea AJIs TEKYLIEro KOHTPOJAA ycneBaeMoCcTu

MPOMEKYTOYHOM aTTeCTALMHU

ocouakrwnE

IIPSIMBIX.
7.
8.
9.

10.
11.
12.
13.

METOJ0M.

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

BOIIPOCHI K OK3AMEHY 3A 1 CEMECTP

ITonsTue BekTopa. KommHeapHOCTh BEKTOPOB. X paBeHCTBO.

Onepaunn Hag BekTopamu. VX cBolicTsa.

Onepanuu HajJ BEKTOpaMH B KOOPJIMHATAX.

YpaBHEHMS NPSAMOH JIMHUU HA IIJIOCKOCTH.

PaccrosiHME OT TOYKM 10 IIPSIMOM.

Yroa Mexay nNpsMbIMU. Y CIIOBUE MAPAJUIENBHOCTH U NEPIECHAUKYIISIPHOCTH

YpaBHEHMS INIOCKOCTU B IIPOCTPAHCTBE.

VYpaBHEHHUs NPSAMOU B IPOCTPAHCTBE.

B3anmHOe pacrosiokeHne NpsiMOr U INIOCKOCTH.

KaHoHunueckue ypaBHEeHUs AJUIUIICA, TUIIEPOOJIBL, TapadoJIbl U OKPYKHOCTH.
Onpenenurenu. MIx cBoiicTBa.

Matpuusl. Onepanuu Hajg Matpunamu. Mx coiicTsa.

u

Pemenne cucrem nuHeNHbIX ypaBHeHU MeToioM Kpamepa, ["aycca, MmaTtpudHbIM

[Tpenen nmocienoBaTeNbHOCTH U (DYHKIIUH.

beckoHeuHO Manble BennuuHbl. X cBolicTBa

TeopeMsl 0 npezenax.

IlepBbIil 3aMeUaTENbHBIN MIPEIE.

Bropoii 3ameqaresbHbIN Ipeael.

HenpepoiBHocTh ¢ynkiuu. Knaccudukanus Touek paspeiba.
[TpunokeHns MPOU3BOJHON K BBIYMCIEHHUIO IPEEIIOB, K MCCIEA0BAHUIO

(GYHKIMI U TOCTPOSHHIO TPapUKOB.

21.

3aaa4Hu.

22.

Hawnbonblllee 1 HauMeHbIIIee 3HAUCHUS q)YHKI_II/II/I Ha OTPE3KE. MuHHMaKCHBIE

Teopewms! Jlarpanxka u Pois.

BOIIPOCHI K 5K3AMEHY 3A 2 CEMECTP

1.®@yHKIIMY HECKOJIBKUX NEpEMEHHBIX. YacTHBIE IPOU3BOIHBIE IEPBOTO MOPSIIKA
Huddepenunan GpyHKIUH.

2. DkeTpeMyM (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

3. [Ipon3BoiHas 110 HAIPABJICHUIO. [ pagueHT.



4. HauOonpIiee 1 HAaMMEHbIIEE 3HaYeHUE PYHKIIUU B 00JIaCTH.

5. MeTo1 HAaMMEHBIIINX KBAJIPATOB.

6. IlepBooOpazHas pyHKIMHU U HEOIIPEeICHHBII HHTETpall.

7.CBoiicTBa HeonpeneIeHHOTo nHTerpaa. Tabauiia HHTErpaioB.

8.MeTo1bl HHTETPUPOBAHUSI.

9.IlonsiTHE OMpENIeICHHOTO UHTErpalla, €ro FreOMETPUYECKUI CMBICTT.

10.CpoiicTBa onpeneneHHoro uaterpaia. @opmyna Hetorona-Jleitonuna. CrocoObt
BBIUKCJICHHSI ONIPEICTICHHOIO UHTErpaa.

11.I'eomeTpuyeckoe MpUII0KEHUE ONPEAEIEHHOI0 HHTErpaa.

12.Duznueckoe ero NpuiioKeHUe.

13.HecoOGCcTBEHHBIE UHTETPAJIBI.

14. Iluddepenunanbable ypaBHEHUS EPBOTro NOpsaKa ( ¢ pa3AesouuMUCs
NepEMEHHBIMH, OJTHOPOHbBIC, TUHEHHBIE). CIOCOOBI UX PEILICHHUS.

15. Iuddepenunanbable ypaBHEHUS BTOPOTO MOPAIKA, AOMYCKAIOIINE TOHIKEHNE
HOpsAJKA.

16.Teopembl 06 0011IEM pEIICHUH OJTHOPOJIHOTO ¥ HEOJHOPOIHOTO JTMHEHHOTO
QG GepeHIaIbHOr0 YpaBHEHUS! BTOPOTO TMOPSIKA.

17.HeoqHopoIHBIE U OJTHOPOAHBIE TMHEHHBIE AU(PepeHLInaIbHbIe ypaBHEHUS BTOPOTO
HOpS/IKAa C MIOCTOSTHHBIMHU KO3 QUITCHTAMH.

BOIIPOCEHI K 5K3AMEHY 110 MATEMATUKE 3A 3 CEMECTP

1.Ilonsatue psaa. Ero cxonuMocTs ¥ pacXOAUMOCTb.

2.TI'apmonunueckuii psaa. Ero pacxonumocTs.

3.CBOIICTBA YHCIIOBBIX PSIIOB.

4.Heo6x0auMBbIi MPU3HAK CXOJIMMOCTH YHCIOBOTO psija.

5. ITpu3Haku cpaBHEHUS PSAIOB.

6.[1pu3nak cxonqumoctu Jlanambepa.

7. AGcomOTHas CXOUMOCTb. AGCOJIFOTHO U YCIIOBHO CXOASIIMECS PSIJIBL.
8.3nakouepenytrouuecs psaasl. [Ipuznak Jleitbnua.

9.Crenennsle psaasl. Paanyc 1 HHTEpBaJl CXOAUMOCTH CTETIEHHOTO pAJa.
10.Paznoxxenue QyHKIMM B CTENIEHHON PsiA.

11. Psn Maknopena. Paznoxenue B psg MakiopeHa 31eMeHTapHbIX (QYHKIUH.
12.ITpuMeHeHre CTENEHHBIX PSAAO0B K MPUOIMKEHHBIM BBIYMCIICHUSIM.

13.Psan Teiinopa. Tpuronomerpuueckue psinbl @ypoe. Henonueie psaast Oypoe.
14.3agaua, mpuBOSIIAs K TOHSATHIO JBOMHOTO MHTETpaa.

15.0npenenenne ABOMHOrO UHTErpana. Ero reoMeTpuuecKkuii CMbICI.
16./IBoliHOI MHTErpaj B MPSIMOYTOJIbHBIX AEKapTOBBIX KOOPAWHATAX.
17.J1BOliHOI MHTErpaj B MOJISIPHBIX KOOPAMHATAX.

18.ITpunosxxeHus: ABOMHOTO UHTETpAJIA.

19.3apava. npuBOAIIAs K MOHATUIO TPOMHOTO HHTETpaIa.

20. Omnpenenennie TPOMHOTO MHTETpaa.

21.Bpruncnenye TpOHMHOTO UHTETpajla B IEKApTOBBIX KOOPAUHATAX.

22 .BbruncieHre TpOMHOTO UHTErpajia B MIIMHAPUIECKUX U CHEepUUECKUX KOOPIUHATAX.
23. IlpunosxeHus TpOMHOrO HHTETpaa.

24.3anava, mpuUBOASIIAs K MOHATUIO KPUBOJMHEMHOTO MHTETpaja IepBoOro poja.
25.0npeneneHne KpUBOJIMHEHHOTO MHTErpaja nepBoro poaa. Ero colicTsa.
26.3ama4a, MpUBOASIIAS K MOHATUIO KPUBOJIMHEMHOTO MHTETpaja BTOPOro poa.
27. Onpenenenne KpUBOJIMHENHOTO HHTETpasia BTOporo poaa. Ero colicTsa.
28.11pnnoxeHnst KpUBOJIMHEWHBIX MHTETPAJIOB IIEPBOIO U BTOPOrO poja.

29. ®opmyna I'puna.



BOITIPOCBHI K SK3AMEHY T10 MATEMATHUKE HA 4 CEMECTP

1.29nemMeHThl KOMOMHATOPUKH.

2.1lpeamer Teopuu BEPOSATHOCTEH.

3.Buibl ciydailHbIX BEJIMYHH.

4.Knaccuyeckasi BEpOSITHOCTh U €€ CBOMCTBA.

5.BeposATHOCTD «KOHTPOIUPYET KAUECTBO IPOIYKLIUH.

6.0tHOCHUTENBHAS YacToTa. CTaTUCTUYECKAs BEPOSITHOCTD.

7. Cymma coObiTHil. Teopema cliokeHus: BEpOSTHOCTEH HECOBMECTHBIX COOBITHH.

8.IlpousBenenust coObITHIA .Y CJIOBHAsI BEPOATHOCTh. TeopemMa yMHOKEHUS
BEPOSATHOCTEM.

9.®@opmyna noiaHOM BeposTHOCTH U (popmyna beiieca.

10.IToBTOpHBIC HE3aBUCHMBIE UCcTIBITaHUA. DopMmynna bepHyruium.

11. JluckpeTHble U HENPEPHIBHBIE Cy4YailHbIE BEIUYNHBI.

12. 3akoH pacnpenesieHus: JUCKPETHON ClIy4ailHOW BEJTUYUHBI.

13.Maremarnyeckue oneparuu HaJl cllydallHbIMM BeTMYMHAaMU. MaTtematnyeckoe
0’KHMJIaHHE TUCKPETHOMN CIIy4allHOM BEIMYHUHbI

14. lucniepcust TUCKPETHOM CilydaiiHOM BEJIMYMHBI U €€ cBoiicTBa. CpenHee
KBaJPaTUYECKOE OTKIOHEHHUE.

15.Marematnyeckoe 0>kMIaHUE U TUCIIEPCHs YK CIIa TIOSBIICHUN COOBITHS B
HE3aBUCUMBIX UCTIBITAHUSAX.

16.3aK0H OOJBIIMX YKCEN.

17.1nTerpanpHas GyHKIUS pacipeieleHHs HeIPEPhIBHOW CITy4ailHON BEIMYUHBL.

18. Iudppepennmanpaas GyHKIUS pacpeacieHusl.

19. YucnoBele XapaKTEpUCTUKU HETIPEPHIBHOM CITy4yallHOM BEJTUUYMHBL.

20. PaBHOMEpHOI1 pacnpe/iesieHne HENPEePbIBHOM Cly4yailHOM BETMYMHBI.

21. 3aKOH HOPMAJILHOT'O PacHpeIeICHUsI.

22 PacnipenienieHne CIIy9aifHbIX OMIMOOK M3MEPEHUSI.

23.JIByMepHBIE CIIy4aiiHbIE BEINYNHBI.

24.I'enepalibHas COBOKYITHOCTb U BBIOOpKA.

25.01eHKa napaMeTpoB reHepajbHONW COBOKYITHOCTH 10 €€ BEIOOPKE.

26.JloBepUTeNbHbIE HHTEPBAJIBI ISl TAPAMETPOB HOPMAJIBHOT'O pacIpe/ieIeHHUs.

27 .HaxoxaeHue BBIOOPOYHOM cpeiHel 1 BBIOOPOYHOM TUCTIEpCHH METOI0M
IIPOU3BEJICHUN U METOIOM CYMM.

28.JIuneliHas KOppesIysl.

KOHTpOJ’ILHHG, KOJUIOKBHUYMBI OLICHUBAKOTCA 110 MATHOAUIBHOM CUCTEME. DK3aMEHBI
OLCHUBAIOTCA MO CUCTEME. HEYAOBJICTBOPUTECIIBHO, YAOBJICTBOPUTCIIBHO, XOPOIIO, OTJIIMYHO. Ha
MPAKTUYCCKUX 3aHATUAX KOHTPOJIb OCYHICCTBIIACTCA IIPU OTBCTEC Y NOCKU U ITPHU IIPOBCPKE
JOMAIIIHUX 3aJaHUi.

KoHTpo1bHO-U3MepuTe/IbHbIe MaTePUAIbI

50-60 % mpaBUIIBHBIX OTBETOB — YIOBJIECTBOPUTEIHHO;
61-80% mpaBUIIBHBIX OTBETOB — XOPOIIIO;

Csoimie 80 % mpaBUIIbHBIX OTBETOB — OTIMYHO.

OHCHO'—IHBIe cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbA BBIGI/IpaIOTCH C YUCTOM UX MHIAUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-ICCKI/IX 0COOEHHOCTEH.

— Ipu H€O6XO)II/IMOCTI/I HHBaJIUJaM MW JiMOaM C OrpaHUYC€HHBIMHU BO3MOXHOCTAMU
3A0POBBA MPEAOCTABIACTCA JOIIOJIHUTCIBHOC BPEMA [JIA ITIOATOTOBKHU OTBETA HA 3K3aMCHE,



,— TpU HEOOXOTUMOCTH JUIsI OOYYaIOUIMXCS C OrPAaHHYEHHBIMH BO3MOXHOCTSIMU
3I0POBbsl M1 UHBAJIUAOB IIPOLEypa OLICHUBAHUS PE3YIbTaTOB O0YUEHHS MO JUCLUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

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

BapuaHTbl KOHTPOJILHBIX PadoOT:
1 cemecTp

KonTtposusHas pabora Nel

1. Tausl 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 BepuinHbl yetbipexyroibauka A(—9;0), B(—3;6),C(3;4), D(6;-3) . Haiitu:
1) Touxy nepeceuenus quaronaneit AC u B/,

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

5) ypaBHEHHE OKPYXKHOCTH € 1IeHTpoM B paamyca BC.

3. ®oKyChI TUMEPOOIIBI COBMAAAIOT € (poKycaMu simIica 9x° + 25y* — 225 =0. CocraBbTe
ypaBHEHHE THIIEepOOIIbl, €CIIU €€ IKCIIEHTPUCUTET PaBEeH 2.

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

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

1) Pemutsb cuctemy3*3 ¢ momoisto hpopmyn Kpamepa.

_)>l

2) CucteMy 3x3 pemuTh ¢ MOMOIIEI0 0OPATHOI MATPHUILEL, Hails eé o opmyne A~ =

>

4. BaucnuTh MPOU3BOIHBIC (PYHKITHN:

COS X
a) X +4x ————

1+ 2sin x

6) In arctgv1+ x>



2cemecTtp

KontponsHas padora Ne2

1. Haiitu nmepBooOpa3Hbie GyHKIUI U TPOoBepUTh AU PepeHIupoBaHuEM pe3yIbTaThl

1-x3
1 1-x °

X2

2
) cos?(x3 +1

2. BeraucnuTh ornpeneseHHble HHTEerpaisl o Gpopmyne Herotona-JleiibHuma.

1) T(ZX + xex)dx ;
1

2

2) J In(2x + 3)dx

0

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

. 1.
2) y'+ycosx = Estx

KonTposmpyroumue 3aganus 1js CTYAEHTOB 2 Kypca.

1) Ha 6 kaproukax Hamucanbsl OykBel E, O, P, U, T, 4. Tlocne TtmiareabHOro
nepeMeluBaHus OepyT MO OJHOM KapTouke M KIAAyT IocienoBarenbHO psjoM. Kakosa
BEPOATHOCTH TOTO, UTO nostydutcs cinoBo « TEOPUS»?

2) KakoBa BepOSTHOCTb TOTO, YTO MOCNHEAHSS IUdpa CiaydailHO BBIOPAHHOTO
TeneOHHOTO HOMEpa paBHa S win 67

3) [IpodcorozHast opranuzanus umeeT 12 MyTeBOK, U3 HUX 3 — B MIEPBBIi JOM OT/ABIXA, 5
— BO BTOpoil U 4 — B TpeTtuil. KakoBa BepoOsITHOCTh TOr0, YTO TPH JApyra MomajayT B OJUH JAOM
oTxbIxa’?

4) B mepBoM sIIMKE HAXOAATCS Iiapel ¢ Homepamu 1, 2, 3, 4, 5, BO BTOpOM — C
HoMepamu 6, 7, 8, 9, 10. M3 xax1oro smMka BBIHYJIX 110 OJHOMY Hiapy. KakoBa BeposSTHOCTB
TOT0, YTO CyMMa HOMEpOB OyzAeT paBHAThHCS 117

5) Ctpenok cTpernsier Mo MHUILICHH, pa3/ieiecHHON Ha 3 yacTu. BeposTHOCTh momaaHust
B nepByro ob6macth paBaa 0,41, a Bo Bropyto — 0,22. HaiiTi BEpOSTHOCTH TOTO, YTO CTPEJIOK MPH
OJITHOM BBICTpEJIe MOMAaJeT J100 B MEPBYIO, TMOO BO BTOPYIO 00JIaCTh?

6) CxOJIBKUMH CLIOCOOaMHU MOXHO PacCTaBUTh Ha MoJike 10 KHHT, U3 KOTOPBIX 3 KHUTH
— COOpHHMKH CTUXOB, TaK, YTOOBI COOPHUKH CTHXOB CTOSUIH PSIZIOM B ITPOU3BOJILHOM MOpsKE?

7) Ha 5 xaproukax nammcanbl OykBel E, I, B, bl, T. Ilocme TmarenbHOro
nepeMemuBaus OepyT MO OJHOM KapTouke M KIAAyT THocienoBarenbHO psjgoM. Kakosa
BEPOSITHOCTh TOT0, YTO MOITY4YuTCs c10BO «LIBETBI»?

8) CKONBKO CyIIecTBYeT BBIPRKEHHH TOXICCTBEHHO DPaBHBIX Npom3BeneHHio abcd,
KOTOpBIE MOJIYYal0TCs U3 HErO NMePEeCTaHOBKON MHOXKHUTENEH?



9) U3 30 sK3aMEHAIIMOHHBIX OMJIETOB IO MAaTEeMaTHKE CTYICHT YCIIed MOJATrOTOBHUTH 15
nepBbiX U 3 mocneqHux Omiera. KakoBa BEpOSTHOCTh TOTO, YTO HA DK3aMEHE €My JOCTaHETCs
OuJIeT, KOTOPBII OH HE MOATOTOBUII?

10) CkojbKO MATH3HAYHBIX drcel (0e3 MOBTOpeHHs U(P MOKHO COCTaBHUTh) U3 (P
0,1,23,4?

11) U3 20 ywammxcs Kjgacca HYXHO BbIOpaTh CTapoOCTy M €ro 3aMECTHTEIS.
CKOJBKUMH cI0cO0aMH 3TO MOYKHO C/I€1aTh?

12) B kopoOke 6 OIWHAKOBBIX W3JACIMIA, MPUUEM 3 M3 HUX OKparieHsl. Haymauy
u3BJIeYeHbI 2 n3nenus. HaliTu BeposSTHOCTh TOrO, YTO OHU OKPALLEHBI.

13) B komaHie MO IUIABaHUIO 5 4YEJIOBEK IOKA3bIBAIOT OJUHAKOBO XOPOIIHE
pe3ynbrarel. CKOJNBKMMHU CIOCOOaMHM W3 HHX MOXXHO BBIOpaTh JBOUX [UId y4yacTus B
COpPEBHOBAHUAX?

14) CkoyibKO TPEeX3HAYHBIX YHCENI MOXHO COCTaBUTH M3 1udp 1, 2, 3, eciu kaxaas
udpa BXOAUT B U300paKeHUsI YUCIIa OJIUH pa3?

15) B ypue 30 mapoB: 10 kpacubix, 5 cunux u 15 Oenbix. HailiTu BeposTHOCTH
MOSIBJICHUS LIBETHOTO 11apa?

13. Pemiuthb 3a1a4u, CBSI3aHHbIE € IUCKPETHBIMH CJIYYAHHBIMHA BeJMYMHAMH

Crnydaiinast nuCKpeTHas BenuurHa X 3a7jaHa 3aKOHOM pacrpeeneHus (cM. Tabiuiry).
Haiitn MmaTrematnyeckoe OKHJIaHUE, TUCIIEPCHIO U CPEHEES KBAPATUIHOE OTKIOHEHHE X

1)

X |1 3 6 7

03 |02 |01

2)

0,2 04 (01

S. IlepeyeHb OCHOBHOI M JONOJHUTEJIBLHON Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOM A5
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHasi iuTepaTypa: Y4eOHO-MeTOoAN4YeCKOe M MH(opManoHHoOe o0ecneyeHne
AUCHMILINHBI:

a) OCHOBHasI JIUTEPATypa:

1. .byrpos, fl. C. Bbicwas MmaTemaTuka. 3afayHuK : yyebHoe mnocobue AnA aKkagemMuyeckoro
6akanaspwuata / f. C. byrpos, C. M. Hukonbcknn. — M. : U3patenbcrtso HOpaiit, 2018. — 192 c. —
(Cepusa : bakanasp. Akagemuyeckuit kypc). — ISBN 978-5-9916-7568-0. — Pexkum goctyna : www.biblio-
online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071.

2. OaHko M.E. u ap. Bbicwasa maTemaTuKa B YMparkHEHWsSX M 3agadax: yvyebHoe nocobue pna
By30B:MockBa: OHMKC: Mup n obpasosaHue, 2009 n ap. 13a.

3. Wunaues, B. C. Bbiclwas matemaTtuKa. MonHbit Kypc B 2 T. Tom 2 : y4eOHUK A8 aKagemmnyeckoro
6akanaspmata / B. C. lUunayes ; nog ped. A. H. TuxoHoBa. — 4-e wu3g., ucnp. u gon. — M. :
MU3patenbcTBo HOpaiiT, 2017 — 341 c. — (Cepus : bakanasp. Akagemudyeckuit kypc). — ISBN 978-5-534-
02103-5. — Pexkum goctyna : www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF.
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4. Wwnnayes B.C. 3a4a4HUK No BbicLeN maTemaTuKe: yyebHoe nocobue gns cTyaeHToB BYy30B: MOCKBa,
MHOPA, - M. 2009, u gp. n3a.

5.2 lonoiHuTE/ILHAS JIUTEPATYypa:

1. Konemace B.A. MaremaTnueckasi 3KOHOMHKA [DICKTpOHHBIH pecypc]:ydeOHuK
/Konemae B.A. — 3-e u3z., crep.-M.:;IOHUTU-JTAHA, 2015.- 399 c.-

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

dopmatr MARC21

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

2. Kpacc M.C. MatemaTuKa it SKOHOMUYecKoro OakanaBpuara [TekcT]: yueOHHK 1ist
ctyneHToB/M.C. Kpacc. B.ILUynpeiHOB; Akam.HapogHOro xo3siictBa mpu [IpaBuTenbcTBe
Poc.®enepanun.-M.: Jleno, 2005.-575 c.-bubnuorp.:c.568.-ISBN 5774904040.

3. Kpemep H.11I. «Briciras matematuka st s5koHomuctoB». FOHUTU, Mocksa.: 2010.

6. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKALMOHHOM ceTH
«HTepHETY», HEOOXOAMMBIX /IJIsl YCBOECHUS JUCHHUILIMHBI (MOYJIs1).

1. Poccwuiickoe obpazoBanue (OduitnanbHblii caidt)- http://www.edu.ru.

2. Poccuiickuii 06meodpasoBatenbubiii mopran (OduuuansHbiil caitr) -http://www.school.
Poccuiickoe o6pasoBanue, ¢denepanpupiii mopran (OdunumansHbii  caiit) - URL:
http://www.edu.ru

3. Caitr s obOpasoBarenbHbIX  yupexacuuit  (OdunmanbHbiii  caiir)-  https://gos-
web.ru/typical/edu

7. MeToauuyecKkue YKazaHnusl 1Jist oﬁyqamumxca 10 OCBOCHUIO NTUCHHUIIJINHBI.

I'maBHas 3a7aya JEKIMOHHOTO Kypca 1o aucuuiuinie «Marematuka» - copMupoBaTh y
CTYJCHTOB CHCTEMHOE IIpe/ACTaBIeHHE 00 H3y4yaeMOM IIpeIMeTe, OOECIEeUUuTh YCBOEHHUE
OyAylMMH CHEIMAIMCTaMH OCHOBOIIOJAralollero y4eOHOro MaTepuana, MPUHLUIOB H
3aKOHOMEPHOCTEH PAa3BUTHUSI COOTBETCTBYIOIIEH HAYYHO-TIPAKTHYECKOW 00JIacTH, a Takke
METO/I0B NPUMEHEHHUsI MOJY4YEeHHBIX 3HaHWU. CamocTosTeNnbHas paboTa CTYJICHTOB SBISETCS
BaXHEHMIIIMM 3TarioM IMOJIyY€HHUs BBICIIET0 0Opa30BaHUs, B TOM YHCJE M B MPOIECCEe U3YUCHHS
Kypca «Marematuka». OCHOBHOH 1LEJbI0 CaMOCTOATENbHON paboThl CTYIEHTOB SBISETCS
oOydyeHHe HaBbIKaM paboOTbl C HAay4YHO-TEOPETUYECKON JUTEepaTypod M MPaKTHUECKUMU
MmarepuaiamMm Juis Oosee yriyOJeHHOTO M3ydeHuss Kypca. OHa OOBIYHO CKJIAJbIBaeTCs M3
HECKOJIBKMX KOMIIOHEHTOB:

— paboTa ¢ TeKCcTaMM: y4eOHBIMH MOCOOMSIMH, JIOTIOJHUTEILHON JIUTEPAaTypol, B TOM
ymciie Mmatepuanamu MHTepHeTa, mpopaboTKa KOHCIIEKTOB JEKIUH;

— BBINIOJIHEHUE IOMALTHUX KOHTPOJIbHBIX padoT;

— IIOATOTOBKA K KOJIJIOKBUYMaM
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Ot cTyneHTOB TpeOyeTcs KOHIICHTpAIMsi BHUMAHUS M CaMOCTOSATENIbHOE O(opMIIeHUE
KOHCIIEKTa JIeKInid. B 3TOM citydae oOydaromuiics AOMKEH PYKOBOJCTBOBATHCS CIIECIYIOIIUMHU
OCHOBAMHU:

1. KOHCHEKT MOMKEH JEerKo BOCIPUHUMATHCS BU3YAIBHO (YTOOBI HCIOJIB30BATh
«BU3YyaJIbHYIO» MaMSITh), IOATOMY OH JIOJDKEH OBITh aKKYpaTHBIM. J{Jisl 3TOTO ClelyeT BBIICISTh
3aroJIOBKH TE€MBbI, Ye€TKO (PUKCHPOBATH JICKIIMOHHBIN IIJIaH, OTACISATh OJUH BOIPOC OT IPYroro,
coOnroaarh ab3alibl, IOAYEPKUBATH TEPMUHBL.

2. Tlpu mpocnylmMBaHUM JIEKIWU O0OpallaTh BHUMAaHME HAa HMHTOHAIMIO JIEKTOpa M
BBOJIHBIC CJIOBA, C IOMOIIBI0 KOTOPBIX OH aKIIEHTUPYET HanOoJIee BaKHBIC MOMEHTHI.

3. He mpITaThCs 3aMHMCHIBATH KAXKI0€ CIIOBO JICKTOpA, MHAYE MOXKHO TOTEPSITh OCHOBHYIO
HUTb U3JI0KEHUS U MUCATh aBTOMATUYECKHU, HE BHUKAs B cMbIc. Heob6x0oauMo KOHCIEKTUPOBATh
OCHOBHYIO MBICJIb ITPETOIaBATEIS.

4. Co3nath COOCTBEHHYIO CHUCTEMY COKpalleHHUH, a0OpeBHATyp U CHMBOJIOB, YIOOHYIO
JUTSL KCTIOJIB30BAaHUS U pacIn(POBKH HAIMUCAHHOTO.

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

CamocrosaTenbHass paboTa CTYISHTOB OO0ECIIEYMBAET BCECTOPOHHIOI MOJTOTOBKY,
JOTIONHSS ayAuTOpHbIe 3aHATHA. OHa BKIIOYaeT B cels: mocemieHue OMOIMOTEeK By3a U T.
KpacHonapa, pabory B WHTepHere, moArotoBky pedeparoB. B u3zydeHMM AMCUMIIIIMHBI
BXHEHIIIYIO POJIb MTPAIOT KYJIbTypa YTCHHSI, HABBIKKM OMOIMOTpadUIecKOro MOUCKA, a TaKKe
MeToauKka 00paboTku mnonydyeHHOW wuHpopManuu. [ paboTel ¢ y4uyeOHOW UM HaydHOU
JUTEPATypoil HEOOXOAMMBI yYMCHHS: HaKalUTMBaTh, TBOPYECKH TepepadaThiBaTh W BHIIABATH
HOBYI0O uWH(popmamuioo. KynbTypa 4dTeHHS BKIIOYAET: PEryIsPHOCTh, CKOPOCTh, BUJIBI,
palMoOHAIBHOCTh UYTEHHUS, YMEHHE paboTaTh ¢ WH(GOPMALMOHHO-MOMCKOBBIMU CHCTEMaMH U
KarajoramMu OMOJTMOTEK, YMEHHE BECTH pa3lUYHbIC BHJBI 3amuceil. CaMOCTOATEIbHYIO padoTy
00y4aromerocsi MOKHO pa3JeNiuTh Ha JBa BUAA: yueOHAs M HaydHasi CaMOCTOSITEIbHBIE PaOOTHI.
CamocTtosTenbpHas paboTa 00y4aroerocs Mo3BosieT BhIpadbaThIBaTh HABBIKM HAYYHOTO MOMCKA,
CaMOCTOSITEIILHOTO HAyYHOTO MBIIUICHUS U CIIOCOOCTBYET (DOPMHPOBAHUIO HAYyYHBIX 3HAHHU.
[TpaBmiia caMOCTOSATENHHON PaOOTHI C JINTEPATYPOH. BBIACIAIOT YeThIpe OCHOBHBIE YCTAHOBKH B
YTEHUH HAYYHOTO TeKcTa: HMH(OPMAIIMOHHO-TIOMCKOBAas; YCBaWBaIOIIas;  aHAJUTHKO-
KpUTHYECKass ¥ TBopYeckas. OCHOBHBIC BHJIBI CUCTEMATH3UPOBAHHOW 3alUCH MPOYUTAHHOTO:
AHHOTHPOBAHHE — MPEICITHLHO KPAaTKOE CBSI3HOE OMUCAHHWE MPOCMOTPEHHOW WM MPOYNTAHHOU
KHUTH (CTaThH), €€ COJAEp)KaHMs, MCTOYHHMKOB, XapakTepa M Ha3HAYCHHUS, TUIAHUPOBAHUE —
KpaTKasi JIOTWYeCKash OpraHu3alus TEKCTa, pacKphIBAIOIIas COACpKAaHUE U CTPYKTYpPY
U3ydyaeMoro MaTepuayia; Te3MpPOBaHHWE — JIAKOHMYHOE BOCIHPOHM3BEICHHE OCHOBHBIX
YTBEpXKACHUI aBTOpa 0e3 mpuBledeHUs (PaKTHUECKOro MaTepuaia; [IUTHPOBAHUE — JIOCIOBHOE
BBIMICHIBAHUE U3 TEKCTA BBIACPKEK, U3BIICUCHUI, HAN0OJIEe CYIIIECTBEHHO OTPAXKAIOIINX Ty WU
WHYI0 MBICITh aBTOpAa; KOHCIEKTUPOBAHWE — KPaTKOe€ W IIOCIICOBATEIHLHOE H3JIOKCHHE
conepkanusi mpouutaHHoro. [Ipum moaroroBke KoHcIekTa pedepara OOyJaromIMicS HOJKEH
PYKOBOJICTBOBATbCA CIEAYIOIIMMHU METOJUYECKUMHU PEKOMEHAANMSMU: COCTaBUTh IUIAH,
BHUMATEJIPHO TPOYMTATh TEKCT, BBIHECTH CIIPABOYHBLIC JAHHBIC HA TIOJIS KOHCIIEKTA; KPaTKO
c(hopMyIHpOBaTh OCHOBHBIE TIOJIOKEHUS TEKCTa U 3aKOHCIIEKTUPOBATh MaTepHal.

B 1mensx ycmemHoW TOATOTOBKM K CEMHHAPCKUM 3aHSATHUSM HEO0OXOIUMO TOBTOPHO
W3YYHTH JICKITUIO Ha COOTBETCTBYIOIIYIO TEMY M PEKOMEHIOBaHHYIO JHTepaTypy. Pabota 1o
MOJATOTOBKE K 3aHSATHIO JOJKHA OBITh BBHIMIOJHEHA MUCHbMEHHO WM YCTHO B 3aBHCHUMOCTH OT
3ananus. J{7s TOArOTOBKY K CEMHUHAPCKUM 3aHITHAM HEOOXO0IMMO 3HATh ONpPEIeIeHUEe TOHITHIA,
OTHOCSIIIMXCS K paccMaTpruBaeMoil TeMe, (OpMYIIbI, yMETh OTBEUaTh HAa BOTPOCHI, BEIHOCHMBIE
Ha obcyxeHue.

CaMocTosATebHBIE 3aHATHS CTYJCHTOB IO BBIMOJHEHUIO JOMAIIHUX 3aJaHHi
NPEICTaBISIIOT COOOHM JIOTWYEeCKOe TIPONOJDKCHHE ayIWTOPHBIX 3aHsATHHA. [IpemonmaBaTens
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MHCTPYKTUPYET CTYJEHTOB M YCTAHABJIMBAET CPOKM BBINOJHEHUS 3anaHus. X riaBHOe
Ha3HA4YE€HHE COCTOMT B 3aKPEIUICHMM 3HAHUW M YMEHMM, MOJYyYEHHBIX B XOJ€ ayIUTOPHBIX
3anaTuil. OOpa3oBaTeNbHbIE TEXHOJOTHH. VICHONB3YIOTCS TPAaaUIMOHHBIE METOIUKU: JICKIUH,
npoOJeMHble JIEKIIMHM, CEMHUHApCKUE 3aHATHS, INHUChMEHHbIE pPAa0OTHI, TECTOBHIC 3aJaHMS,
3allOJIHEHUS U COCTaBJCHHS TaOJMIl U JIOTHUECKHUX CXeM, paboTa C KapTamMH, KOMIbIOTEpPHbIE
npe3eHTauuu. B OCBO€HMM JUCHMIUIMHBI MHBAIWJAMM UM JIMIAMH C OlPaHUYEHHBIMU
BO3MOXHOCTSIMH 370POBBSl OOJBIIOE 3HAUCHHE HMEET HHIWBUAyalbHas y4yeOHas pabora
(KOHCYNbTAllMK) — JOMOJHUTENIbHOE pa3zbsiCHEHUE yuyeOHOro Marepuana. MHauBumyanbHbIe
KOHCYNIBTAllMM [0  TNPEeAMEeTY  SBISIOTCA ~ BaXHBIM  (PaKTOPOM,  CIIOCOOCTBYIOIIUM
UHIWBUyalIM3allud OOY4YeHHsS W  YCTAHOBJICHHIO BOCHUTATEIBHOTO KOHTAKTa MEXAY
npenojaBaTesieM U 00yJaroIluMCcs WHBAIUIOM WU JIULIOM C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU
310POBBSI.

8. Ilepeyenbr HWHPOPMANMOHHBIX TEXHOJOTHM, HCIHOJb3yeMbIX IPH OCYHIECTBJIEHUU
00pa3oBaTeILHOIO MPoIecca MO0 JMCUUILIHHE (MOTYJII0).

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

— KomnbroTepHOE TECTUPOBAHKE IO UTOTaM U3YYEHHUS Pa3eiIOB JUCLUIIINHBIL.

— IlpoBepka nomMamiHUX 3aJaHUA M KOHCYJBTHPOBAaHHE IOCPEACTBOM HIIEKTPOHHOMU
IIOYTHI.

— Vcnonbp30BaHuE 3JE€KTPOHHBIX IPE3EHTALUN IPU TPOBEIECHUH MPAKTUYECKUX 3aHATHH.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTrPAMMHOTIO O0ecTedeHusl.

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

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

8.3 Ilepeuenn HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koucymnprant ITmocy (http://www.consultant.ru)

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

3. Undpopmartnonnas cucrtema «EIUHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM pecypcam»
http://window.edu.ru

9. MarepuaabHo-TeXHHYeCcKasi 0a3a, HeoOXoAMMAsi /I OCYIECTBJIEHHS
00pa30BaTeIbLHOTO MPoLEecCca MO TUCIHHUIJIHHE.

No Bi paGor MarepuanbHO-TEXHUUECKOE 00eCTIeYeHNE U CIIUIUIMHBI
(MOIyINsl) ¥ OCHAIIEHHOCTh
1. JlekimoHHbIE VYyebnas ayauTopusi I8 HPOBEACHMSI  3aHATUH
3aHATHS JNEKIMOHHOTO  TUMA:  KOMIUIGKT  y4yeOHOWl  melbenu,
KOPOTKO(OKYCHBIH MHTEPaKTUBHBIN MIPOEKTOpP,
MyJlbTUMEANIHAS Kadeapa, JOCKa-dKpaH YHHUBEpCaJIbHas ,
MenoBas focka (ayautopus 322c).
2. CemuHapckue VYyebnas ayauTopust I8 TPOBEACHUS  3aHATHUN
3aHATUSA ceMHHapcKoro tuna 422c.
3. CaMocCTOATEILH [Tomerenue qyisi caMOCTOSTEHLHON PabOThI, OCHAIIIEHHOE
as pabora KOMIUIEKTOM Yy4eOHOH MeOenu, KOMIBIOTEPHOU TEXHUKOH C
BO3MOXKHOCTBIO MOAKIIOYEHUs1 K cetu «HTepHer» u
obecrieueHHas JOCTYIIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-
oOpasoBaTenbHyt0 cpeny yHuBepcuteta. (ayauropus 400c).
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['pynmioBsie (MHAUBUAYAIbHBIE) KOHCYIbTAIMU (ayauTopus 416c¢), Texkynuid KOHTpoib (126¢)
U MPOMEXKYTOYHASI aTTECTAIUsl MPOBOAITCS B ayJUTOPUSX B COOTBETCTBHUU C PaCIUCAHUEM

(aymutopus).



