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1. Hean u 3axa4u u3y4yeHusl TUCHUILIUHBI

1.1ean npenoxaBaHus JUCHUILTHHBI

Maremartuka sBIs€TCS OAHOW M3 OCHOBHBIX JUCLMIUIMH €CTECTBEHHOHAYYHOrO IMKJIA.
Ha wneit 6azupyercs nmpenogaBanue Kak Apyrux (yHIaMEHTAIbHBIX AUCHHUIUIMH, TaK U AUCIUII-
JIMH NPO(ECCUOHATBHOTO IIUKJIA.
MaremMartuka sBJISETCS HE TOJIBKO MOIIHBIM CPEACTBOM DPELICHMS NMPUKIAIHBIX 3a7a4 U
YHHUBEPCATbHBIM SI3bIKOM HaYKH, HO TaK)K€ U DJIEMEHTOM OOIIEH KYIbTYpHI.
Llenbro MaTeMaTHUECKOTO0 00pa30BaHuUs SBIISETCS:
® BOCHUTaHUE JOCTATOYHO BBICOKOM MaTEMaTUYECKOM KYJIbTYpblI, MO3BOJISIOLIEH Camo-
CTOSITEJIBHO PACIIUPATH MATEMATUUYECKHUE 3HAHUS U IPOBOJUTH MAaTEMaTUUECKUM aHAIU3
IIPUKJIAIHBIX NHKEHEPHBIX 3a/1a4;
® pa3BHUTHE JIOTHYECKOIO U AITOPUTMUYECKOTO MBIILICHHUS, YMEHUSI OIIEpUPOBaThH ¢ abCT-
PaKTHBIMU OOBEKTAMH U OBITh KOPPEKTHBIMHU B YMOTPEOICHUM MaTEeMaTHUYECKUX IOHS-
THUW, CHMBOJIOB JJIs1 BBIPQ)KCHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHUM;
e (opmupoBaHue NpeACTaBICHUN O MaTEMATHKE Kak 00 0cOO0OM criocode Mo3HaHUs MUPAa,
0 pOJIM U MECTE€ MATEMATHKU B COBPEMEHHOM IIUBUIIN3ALIMA U MUPOBOM KYJIBTYPE;
® [pHOOpETeHHE PAIOHAIBHBIX KAQ4eCTB MBICIHU, YyThs OOBEKTUBHOCTH, WHTEIUICKTYaJIb-
HOM YE€CTHOCTH; Pa3BUTHE BHUMAaHUS, CIIOCOOHOCTH COCPENOTOUYUTHCS, HACTOMUMBOCTH,
3aKpeIJIeHHe HaBBIKOB pa0OThI, T.€. pa3BUTHE UHTEIUIEKTa U (pOpMHUpOBAHHE XapaKTepa.

1.23apaum u3yyeHust TUCUMIINHBI

CTyneHThI 1OJKHBI 3HATH:

® OCHOBHBIE MOHATHUS U METOJIbI AU(PPEPEHIINATBLHOIO U HHTETPAILHOTO UCUHUCIICHUS, TEO-
puu GYHKIMI KOMIJIEKCHOTO IEPEMEHHOTO;

® OCHOBHBIE TOHATHS U METObl aHATUTUYECKON T'€OMETPHH, JIMHEHHON anreOpbl, TEOpHH
BEPOSATHOCTEM, MATEMATUYECKOW CTATUCTUKHU;

® MaTeMaTH4eCKHE MOJENIH MPOCTEUIINX CUCTEM U MPOLIECCOB B €CTECTBO3HAHNU U TEXHU-
K€;

® YUCJICHHbIE METO/IbI pelIeHHs anredpanyeckux u quddepeHanbHbIX ypaBHEHU;

¢ NPUMCHATH MCTOJAbI MATCMATHYCCKOI'O aHaJIn3a IMpU pCHICHUN NHXXCHCPHBIX 3a1a1,
¢ NPUMCHATH MATCMATUYCCKYIHO CUMBOJIUKY JIA BBIPAKCHUSA KOJIMYCCTBCHHBIX U Ka4dCCT-
BEHHBIX OTHOIIICHUN O6’beKTOB;

BIIaACTh.
o HaBbIKaMU UCITOJIb30BaHUA MATCMATHYCCKOI'O allriapara Ipu peuICHUN NMPUKIIAAHbIX 3a-
nad;

® MHCTPYMEHTapueM Ui pellleHus] MaTeMaTHYeCKUX 3ajad B CBOEH MpeMeTHOM 00s1acTu.

1.3. IlepeyeHs NIaHMPYyeMbIX pe3yJIbTAaTOB 00y4YeHHS

OfHUM U3 UTOTOB U3YUYEHHSI TUCIUILIMHBI SIBIIsIETCS (POPMUPOBAHHE CIEIYIOIUX KOMIIe-
TeHIuH. BBIMyCKHUK JODKeH o0nanaTh 001eKYJIbTYPHBIMH U NPO()ecCHOHAIBLHBIMU
KOMIIETEHIUSIMH ¢

® CIOCOOHOCTH K OOOOIEHHIO, aHAIN3Yy, BOCTIIPUATHIO WH(OPMAIIUU, TIOCTAHOBKE IIEIH U
BBIOOpY IyTel €€ TOCTHKEHMUS,
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CIIOCOOHOCTH JIOTUYECKU BEPHO, apTyMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U MHUCHMCH-
HYIO pedb, CO37]aBaTh TEKCTHI IPO(ECCHOHATHFHOTO Ha3HAUCHUS;

CIIOCOOHOCTB B YCIIOBHUSIX Pa3BUTHUS HAYKU M U3MEHSIOIICHCS COLMAIbHOW MPAKTHKU K
MIEPEOLICHKE HAKOIUJIEHHOTO OIbITa, aHAJU3y CBOMX BO3MOKHOCTEH, TOTOBHOCTBIO IPH-
o0peTaTh HOBbIC 3HAHUS, UCIIOJIH30BATh PA3JIUUYHBIC CPEICTBA U TEXHOJIOTMU OOYUCHHUS;
TOTOBHOCTh K CaMOCTOSITEIbHON, MHIUBUyalbHOU paboTe, MPUHITHIO PEIICHUN B pam-
Kax cBoel mpodeccuoHaIbHOM KOMITETEHIINH;

CIOCOOHOCTH JIEMOHCTPUPOBATh 0a30BbIC 3HAHUS B OOJIACTH €CTECTBEHHOHAYYHBIX JHC-
[UIUTMH U TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B MPO(PECCHOHAIBHOMN JIEATEb-
HOCTH, NPUMEHITh METOJIbl MaTEMaTUYECKOTO aHaIN3a U MOJEIUPOBAHUSA, TEOPETUYE-
CKOTr'0 ¥ DKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS;

TOTOBHOCTD BBISIBJISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIINX B XOJI€
npodeccCuoHaNbHOM AESITeTbHOCTH, U CIIOCOOHOCTh PUBJICYD I UX PELICHUS] COOTBET-
CTBYIOIINN (PU3UKO-MAaTEMaTUIECKHIA alapar;

CIIOCOOHOCTh ~ HCIIONIb30BaTh B MPO(ECCHOHANBHON  JIEATENBHOCTH  0Oa30BbIC
($U3HMKO-MaTEMAaTUYECKUE U ECTECTBEHHOHAYUYHbIC 3HAHMs, BKJIIOYAash 3HAHUS O
npeaMeTe U O0BEKTaX H3YYEHHs, METOAaX HCCIEIOBAaHUSA, MATEeMAaTUYECKUX MOJETSIX
THUIOBBIX pohecCHOHATBHBIX 3ajad4, COBPEMEHHBIX KOHUEILHSIX,
JOCTH>KEHUSIX u rpaHuLax IPUMEHUMOCTH (bu3HKO-MaTeMaTHYECKUX u
€CTECTBEHHBIX HayK.

Paspabomuuxu OIl mocym packpvims codepoicanue KOMHEMeHYuu 8 COOmeemcmsue ¢ KOH-
kpemuvin @IOC BO. B dannom paszoene nponucvigaemcs ¢paza «Packpvimue codepicanusn
komnemenyuit 6 coomgeemcmeue ¢ @®I'OC BO npeocmaeneno ¢ Ilpunoscenuuy.

1.4. MecTo IUCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

I[J'IH HU3YyUCHUA JAHHOM JUCIUIIINHBI H606XOI[I/IMBI 3HaHM:A I10 BHCMGHTapHOﬁ MaTeMaTu-

K€ B 00beM IIKOJIBHOrO Kypca. SBisercs JUCUMILUIMHON, IPEAIIECTBYIONIEH U3yUEeHUIO APYTUX
JUCLUIUIMH €CTeCTBEHHOHAYYHOT'O U PO(PECCHOHATBHOIO IIUKIIOB.

1.5. OcobGenHOCTH peaju3anuu TUCHUIIUHBI

JucnumnimHa peanusyercs Ha pycckoM ssbike, ¢ npumeHeHuem 20 u JIOT (cuctema

snekTporHoro ooyuenuss COY e.sfu-kras.ru; snekrponnsie kypesl B cucteme LMS Moodle — B
COOTBETCTBUU C pelIeHueM peanusyromen kadenpsl, HazBanune u URL-aapec anexTpoHHOTO
Kypca yKasbIBaeT Kadeapa).

2. O0beM TUCIHHUIIINHBI

Bcero ua- Cemectp*
Bun yuebHoit paboTbl COB

(3E) 1 2 3
OO0masi TPy10€eMKOCTb M CUMILINHBI 576 162 162 252
(16,0) (4,5) (4,5 (7,0)

KontakTHasi pa6oTa ¢ npenoaaBareJiemM: 270 90 90 90
(7,5) (2,9) (2,9) (2,9)

3aHATHS JICKIIMOHHOTO THITA 108 36 36 36
©) 1) 1) 1)

MPaKTUYECKHUE 3aHATUS 162 54 54 54
(4,5) (1,5) (1,5) (1,5)




CamocrosiTesibHast padora: 270 72 72 126
(7,5) (2,0) (2,0) 3.5)
uzydeHue teopernyeckoro kypcea (TO) 72 18 18 36
(2,0) (0,5) (0,5) (1,0)
pacuetHbIe 3aganus (P3) 126 36 36 54
3.5) (1,0) (1,0) (1.5
MOJArOTOBKA K TEMaTHYECKOMY TECTHPOBa- 72 18 18 36
HUIO ¥ KOHTPOJIbHBIM paboTaM (2,0) (0,5) (0,5) (1,0)
Buja uroroBoro KoHTpoJIsi (3a4eT, 3k3aMeH) | 1 3k3ameH, 3a4yerT 3ayer 3K3aMeH,
36 (1,0) 36 (1,0)
2 3ayeTa

*Jlonyckaemces nepemewjerue OUCYUNIUHbL 8 OPY2OLL CeMecmp 8 COOMEEMCMEUU CO CleYudUuKou
YyuebH020 niaHa

3. Conepxanne TUCHHUILTHHBI

3.1 Pa3znenbl AMCHUILIMHBI M BUABI 3AaHATHH B Yacax
(TeMaTH4YeCKUil MJIAH 3aHSITHI)

n/o

Paznensl quciumiInabL

3aHaTus

JIEKI[HOH-
HOT'O THUIIa
(akazg.yac)

IIpakTnue-
CKHUE 3aHs-
THS
(akam.yac)

Camo-
CTOSITEINb-
Has
paborta,
(akaj.gac)

dopMHpyeMBbIE KOM-
NETCHINU

Jluneiinas anreOpa M KOMILIEKCHBIC

qucia.

14

20

28

3HaTh OCHOBEI JIMHEHHOM
anreOpel, yMeTh IpHMe-
HATH OCHOBHBIE METOJIBI
pelIeHus] CUCTEM JIHHEH-
HBIX YpaBHCHHUIA, BIAJCTh
OCHOBHBIMH OTEPAIUSIMH
HaJ KOMIUIEKCHBIMHU YHC-
JIAMH.

BekropHas anrebpa v aHaJIUTHYE-

CKasi TeOMETpHSI.

12

16

3HaTh TEOPETUYECKUE
OCHOBBI BEKTOpDHOW aI-
reOpsl M aHATUTUYECKOU
TEOMETPUH, YMETh MpH-
MEHSTh OCHOBHBIE METO-
OBl PEUICHHUS TEeOMETPH-
YeCKMX 3a7ad, BIAICTh
OCHOBHBIMH OTICPALUSIMHU
HaJ BEKTOpaMH.

Huddepennmanbaoe

HUCYHUCIICHUC

(GyHKIMN OJTHOM MepeMEeHHOM.

14

22

28

3HaTb OCHOBHBIEC ITOHS-
THS U TeopeMbl nudde-
PEHLMATIBHOTO HUCYHCIIe-
Hust, ymeTh aupdepeH-
UPOBaTh (HYHKIMH, BiIA-
JIeTh OCHOBHBIMH IIpH-
JIO)KEHUSIMH ~ TIPOU3BO/I-
HBIX TPH PEUICHUH TpakK-
THYECKHX 3a71a4.




NHuTterpanbHOE ncuucieHue GyHKIUMT
OJIHOM IIEPEMEHHOM.

12

20

24

3HaTh OCHOBHBIE IOHS-
TUS. U TEOPEMBl UHTE-
TpalibHOrO HMCYHUCICHHUS,
YMETh BBIYHCIATH HEOII-
peneneHHble U OIpese-
JICHHBIC MHTETPAaJbl, Bia-
JIeTb OCHOBHBIMH IIPH-
JIOXKCHUSAMH HHTETPAJIOB
TIPU PEIICHUH TPaKTHIC-
CKHX 3ajad.

Huddepenunansuoe UCUHCIICHUE
(bYHKIMI HECKOJIBKUX ePEMEHHBIX.

10

12

18

3HaTh OCHOBHBIC MOHS-
TUs U TeopeMbl nudde-
PEHIMATIBHOTO HCYHCTIE-
HUSI, YMEThb BBIYUCIIATH
YaCTHbIE TMPOU3BOIHBIE,
BIIaJIeTh OCHOBHBIMH
TOPUIIOKEHUSIMUA YaCTHBIX
MPOM3BOAHBIX TIPH  pe-
NICHAH  TPaKTHYECKUX
3aj1au.

OoObixkHOBEHHBIE MU depeHnnanb-
HBIC YpaBHCHHUS.

12

16

3HaTb OCHOBHBIC ITOHS-
THS ¥ TEOPEMBl TEOPUH
muddepeHIraTbHBIX

ypaBHEHHH, YMETb pe-
math  auddepeHnnans-
HblE YPaBHECHHUS OCHOB-
HBIX THIOB, BJaJeTh Me-
TOJaMH  HCIOJIb30BaHUS
i depeHnnanTbHbIX

YPaBHEHHUH IIPU PEUICHUH
MIPAaKTHYECKHX 3a1ad.

UucnoBsle ¥ (PyHKIMOHAIBHBIE Psi-
Ibl. 'apMOHMYECKHI aHATH3.

10

14

3HaTh OCHOBHEIC TIOHS-
TUS U TEOPEMBl TEOPUH
pAoOB, yMEThb HCCIEAO-
BaTb psAbl Ha CXOJU-
MOCTh, BJIaJETh METOJIa-
MH pa3lIoKEeHUs (QyHK-
UMHA B CTENEHHbIE U TPHU-
TOHOMETPUUYECKHUE PSI/IbI.

WNuTerpanbHoe ucuncienne QyHKuui
HECKOJIBKUX IIEpEMEHHBIX. BexTop-
HBIN aHaAJIN3.

16

24

56

3HaTL OCHOBHEBIE ITOHS-
THS U TEOPEMBbI HHTE-
rpajbHOTO HCUYHUCIICHHS,
YMETh BBIYHCISTH KpaT-
HblE, KPHUBOJHUHEHHbIE U
[MOBEPXHOCTHBIE  WHTE-
rpaisl, BIAJETh OCHOB-
HBEIMA METOJAMU  BEK-
TOPHOTO aHallk3a [pH
PELICHHU TMPAKTHYECKUX
3a7a4.

Teopust BEpOATHOCTEN U MaTeMaTHu-
yecKasl CTaTUCTHKA.

20

30

105

3HaTh OCHOBHBIE IOHS-
TAS W TEOPEMBl TEOPUH
BEPOSITHOCTEH, YMETD
BBIYHCIIATH BEPOATHOCTH
CIIyJalHBIX COOBITHH W
XapaKTePUCTUKU ciy-
YaHBIX BEJHWYHH, BJa-
JIeTh OCHOBHBIMU CTaTH-
CTUYECKHMH METOJIaMHU.
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3.2 3ausaTHA JeKIIHOHHOT0 THIIA

/1

Ne pas-
Jena
JUCITHU-
TUTHHBI

HanmenoBanue 3anaTuii

O0BeM B akaj.
yacax

Bcero

B Tom
YHUCIe B
HWHHOB.

dhopme

JIuneiiHas anredpa U KOMIUIEKCHBIE YUCIIA.

14

2

11

[

OcHoBHBIE 0003Ha4YeHHWs. MeTol MaTeMaTH4ecKoW WHAYKIHA. buHOM
Hrrotona. AnreOpa KOMIUICKCHBIX ducel. J[eHCTBHA ¢ KOMIUTEKCHBIMU
YyucaaMd B anreOpanveckoi, TPUTOHOMETPHUYECKOW M IOKa3aTelbHON
¢dopme. M3Bnedenne KOpHs U3 KOMIDIEKCHOTO uncia. Anredpa MHOTo4IIe-
HOB. Teopema besy, Teopema I'aycca. PaznoxxeHre MHOrowieHa Ha MHO-
KUTEIH.

1.2

Anrebpa matpun. ColicTBa onepaunii. Onpenenuteny, ux cBoiicrsa. O6-
patHas matpuua. Teopema Kpamepa. Meton Kpamepa penienust KBagpat-
HBIX CHUCTEM JIMHEIHBIX YPABHECHU.

1.3

Bexropurie (uHEHBIC) TpocTpaHCcTBa. JIMHEHHAS 3aBUCUMOCTh CHCTEMBI
BEKTOpOB. ba3uc nuHeHOro mpocTpaHCTBa, pa3jokKeHHe BeKTopa 1o Oa-
3ucy. Apudmerndeckoe N-MEepHOE MPOCTPAHCTBO. PaHT CHCTEMBI BEKTO-
pOB, paHr MaTpuibl. COBMECTHOCTh CUCTEMBI JIMHEUHBIX YPABHEHHI, T€O-
pema Kponekepa - Kanemnu. Meton ["aycca. JIluneitHoe moampocTpaHCT-
Bo. OmHOpOAHBIE CHCTEMbl JIMHEHHBIX ypaBHEHHUH, (QyHIaMEHTaIbHAS
CUCTEMa pelIeHui, CTPYKTypa 00IIero perieHns HeOHOPOTHON CHCTEMBI.
Jlunetinbie oroOpakeHus. JIuHeiHble MpeoOpa3oBaHMsl JIMHEHHOTO TMPO-
CTpaHCTBAa: MaTpHIla JUHEHHOTO IpeoOpa3oBaHUs, KOOPAMHATHI 00pa3za
BEKTOpa, COOCTBEHHBIE 3HAYEHHWS W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
npeoOpa3oBaHus.

14

EBKnum0BEI MpocTpaHCTBA: JJIMHA BEKTOPA, YTOJl MEXy BEKTOpaMH, Op-
TOTOHAJIBbHBIE BEKTOPHI, CKAIIPHOE NPOU3BEICHNE B OPTOHOPMHPOBAHHOM
Oaszuce, HepaBeHcTBO Komm - Bynskosckoro. Keaaparuunsie ¢opmbr:
MaTpUYHasl 3alKCh, IPUBEJCHIE K KAHOHUYECKOMY BUY.

BekropHnas anrebpa u aHanuTHYECKasi TeOMETPHSL.

2.1

Bexropsl. JIunelinpie oneparuu Haj BekTopamu. CKalsipHOE, BEKTOPHOE U
CMEIIIAHHOE MPOU3BEJICHHS], UX CBOMCTBA.

2.2

[IpsMast Ha MIOCKOCTH, HpsMasl U IUIOCKOCTh B HPOCTPAHCTBE: CIIOCOOBI
3aJlaHUs, B3aUMHOE PACIHOJIOKEHHUE, YIibl M paccTosHus. HopmanbHble
ypaBHEHUs NPAMOM U TuiockocTu. losisipHas cuctema KOOpAMHAT.

2.3

Jluauu 2-ro mopsiKa: KaHOHWYECKHE YpaBHEHHMsI, CBOMCTBA, MPUBEACHHE
ypaBHEHUSI K KaHOHMYecKkoMy Buay. [loBepxHOCTH 2-r0 MOpAIKA, METON
MapajiyIeIbHbIX CEUCHMUII.

Huddepennmansuoe ucurcienue GyHKIUN OAHOU Tepe-
MEHHOM.

14

3.1

Beenenne B Mmatematudeckuii aHanu3. [lonsrue QyHknuu, npeaen GpyHk-
UM U TocienoBaTebHOCTH. OCHOBHBIE TEOPEMBl O IIpejeNnax, 3aMeda-
TeNbHBIE MpeAesbl. beckoHeuHO Maiible 1 OECKOHEYHO OOJIbILINE BEIUYH-
HBI, SKBHBaJCHTHbIE BEeNWYMHBL. HempepbIBHOCTh (QYHKLIMHU B TOYKE, HE-
MPEPBIBHOCTH dlIeMeHTapHBIX (yHKIui. CBoiicTBa (QYHKIWH, HENPEephIB-
HBIX Ha oTpe3ke. Touky pa3pbiBa M UX KIacCH(UKaLusl.

3.1

[IpousBognas u nuddepenuman, ocHOBHBIE npaBwia auddepeHnpona-
Hus. [IpousBoaHas cioxHoW u oOpaTHOW (yHkimu. [IpousBomHas mapa-
METpUYECKOW W HesBHOW (yHKumu. [IpuOnmKeHHbIE BBIYHCICHUS TPU
nomouty auddepenuunana. I'eomerpuueckuii U HU3NUECKU CMBICI MPO-
M3BOAHOMN. YpaBHEHMsI KacaTeNbHON M HOPMAJIH.
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3.3

CaoiictBa nuddepenuupyemsix ¢pynkuuii. Teopemsr @epma, Pomns, Jla-
rpamxka, Komm. IlpomsBomubie n auddepeHransl BHICIIMX MOPSIKOB,
tdhopmyna Jleitoanma. ®opmyna Teitnopa. [Ipasuno Jlonmrans.

3.4

HUccnenoBanre QyHKIMH C MOMOINBIO TMPOU3BOAHBIX. VHTEpBabl MOHO-
TOHHOCTH, 3KCTPEMYMBbI, HHTEPBAJIbI BBITYKIOCTH U BOTHYTOCTH, TOYKH
nepern6a, acumnToTsl. llocTtpoenne rpaduka pyakuuu. Hambomsiiee n
HaMMEHbIIIee 3HaYeHUs (PYHKIH Ha OTPE3KE.

WHuTterpanpHoe ucuuciaeHue GyHKIUM 0JHON IepEeMEHHOM.

18

4.1

[TepBooOpasnas. HeomnpeneneHHbIii WHTETpand U ero cBoicTBa. Tabmuiia
nHTEerpasioB. OCHOBHBIC MPUEMBI HHTEIPUPOBAHUS: MTOABEICHUE 11O 3HAK
g depeHnanta, MHTErPUPOBaHUE 110 YaCTsAM, 3aMEHA TICPEMEHHOM.

4.2

WuTerpupoBaHue paldOHATbHBIX, HPPALUOHATIBHBIX, TPHUTOHOMETPUYC-
CKUX (pyHKIIWH.

4.3

[Inomane kpuBonuHeitHON Tpamnenuu. OIpeneneHHbll HHTErpal U €ero
cBolicTBa. HTErpas ¢ nepeMeHHbIM BepxHuM npezgenom. Gopmyna Hero-
ToHa-JleliOHuIIa. BEIMmcIeHne onpeneIcHHBIX HHTETPAJIOB: 3aMeHa Tepe-
MEHHOMH, UHTErpUpoBaHue 1Mo yacTsaMm. [IpubimkeHHble METObI HHTETPH-
pOBaHUSL.

44

I'eomeTpuyeckue MpUI0KEHHUs ONPEAECICHHOr0 HHTErpaia: Miomaab IIo-
CKOW (pUTypbl B JEKapTOBBIX U MOJSIPHBIX KOOPAMHATAX, IJIMHA AYTU KpU-
BOI, 00BbEM TeJa BpallleHHus, IJI0NIalb TOBEPXHOCTH BpameHus. duznye-
CKHE TIPUIIOKEHHS OTIPEICIIEHHOT0 UHTErpalia: BHIYUCICHUE paboThI, OThHI-
CKaHME LICHTPA TSKECTH.

4.5

HecobGcTBeHHble MHTErpajbl: MHTErpajl Mo OSECKOHEYHOMY INPOMEKYTKY,
WHTErpal OT HEOTPAHWYCHHON (PYHKIMH, TPU3HAKHA CXOIUMOCTH.

HuddepennmansHoe ucyucieHne GyHKIUA HECKOJIbKUX
MIEPEMEHHBIX.
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5.1

OcHOBHBIE TIOHATHS: 00JAaCTh ONpeesieHHs, JMHUU YPOBHS, TIpe/ei, He-
MPEPBIBHOCTh. YacTHBIE MPOU3BOIHBIC, MONHBIN AnpdepeHIran, reoMeT-
PHUYECKUI CMBICIT YaCTHBIX MPOU3BOAHBIX U MOJHOTO AuddepeHuana, Ka-
caTenpHas IUIOCKOCTh M HOpMalb K noBepxHocTH. [IpomsBoanas mo Ha-
MIPaBJICHUIO, TPAJIUEHT.

5.2

[IpousBogHass cinoXHOW (YHKUMH, WHBAapUAHTHOCTH (HOPMBI TIEPBOTO
muddepennmana. YactHeie mpou3BoaHble W auddepeHnmnansl BBICIINX
nopsiikoB. @opmyna Teiinopa. [TpubimkeHHbIE BRIYUCIICHHS.

5.3

JkerpeMyM (YHKIUN HECKOIBKUX MEPEMEHHBIX: HEOOXOJAUMBIE U JIOCTa-
TOYHBIE YCIIOBHA. YCIIOBHBIH 3KcTpemyM. Hambonbiiee n HaumeHbliee
3HauYeHue QYHKIMU B 3aMKHYTOH 001aCTH.

5.4

OneMeHTapHbIe QPYHKIMH KOMIUIEKCHOTO TiepemenHoro. Juddepenunpo-
BaHMe (YHKUMH KOMIUIEKCHOTO nepeMeHHoro. ¥Ycnosus Komu-Pumana.

OObIKHOBEHHBIE U] PepeHIaIbHbIE YPABHEHMUSI.

6.1

OcHoBHbIE TOHATHA. TeopeMa CyIIeCTBOBAHUS U €AMHCTBEHHOCTH 3aJaui
Ko ans ypasHenust nepBoro nopsiaka. Juddepenunansueie ypaBHEHUS
MIEPBOTrO TOpsSAKAa, HHTETpUpyEeMble B KBaJlpaTypax: ypaBHEHHUS C pasjie-
JISFOLTUMHUCS TIEpEMEHHBIMH, OJTHOPOJIHBIE YPABHEHNS, TUHEWHbIE ypaBHe-
HUs, ypaBHeHUs! bepHyium, ypaBHeHHs B onHbIX Anddepennuanax. Ou-
3MYEeCKHe W TeOMETPHYECKHEe 3a]laud, pelraeMble nmpu momomu audde-
peHImanbHBIX ypaBHeHHH. [Ipubmmkennoe pemenune OY 1-ro mopsinka
MeToA0M Dilnepa.
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6.2

Huddepenuunanbaple ypaBHEHHsT BBICIIMX MOPSAKOB. YPaBHEHUS, JOITyC-
Karollre MOHWKeHHe nopsnka. JluHeiinsle audepeHnnanbHble ypaBHe-
HUSL N-TO TOpsAKAa: CBOWCTBA PEIICHUH OJHOPOAHBIX W HEOJHOPOAHBIX
ypaBHEeHUH, (yHIaMEHTaldbHas CHCTEMa PpEIICHUH, CTPYKTypa OOILero
pewenus. JluHeiinsie auddepeHraIbHble ypaBHEHUS! C MOCTOSIHHBIMHU
ko3 duuuenramu. MeTon BapHauuy MOCTOSIHHBIX, YaCTHOE PELICHUE He-
OJHOPOAHOIO YPaBHEHUsI C IPABON YaCThIO CHENHUAIIBHOIO BUJA.

6.3

Cuctemsl aud¢epeHIManbHbIX ypaBHEHUH. MeToabl peleHns HopMallb-
HBIX CUCTEM: METOJ HCKIIIOUEHHs], MATPUYHBII METOI.

YucnoBble U PYHKIMOHAIBHBIE pAIbL. ['apMoHMUecKuit
aHaJIu3.

7.1

YucaoBsie PAAbIl: OCHOBHBIC OIPECACIICHUA, H606XOI[PIMLII>'I OpHU3HAK CXO-
JUMOCTH. I[OCTaTO‘IHI)Ie IIPpU3HAKKU CXOAUMOCTH YHCIIOBBIX PSAJ0B C II0JIO-
KUTCIIBHBIMHU YJICHAMMH. 3HaKOHepeMCHHLIe psAabL, a0COIIFOTHAS | YCI10B-
Has CXOOAUMOCTbD. 3HaKOHepCMeHHHC PAAbI, IPU3HAK .Hefl6HHHa.

7.2

OyHKIMOHATBHBIE PAABL: O0JIACTH CXOJMMOCTH, PaBHOMEpPHAs CXOIH-
MOCTh, U pepeHInpoBaHNEe U UHTETPUPOBAHUE PABHOMEPHO CXOJSIIUX-
CA pAOO0B. CreneHHbIE pAAbI: UHTEPBAJI CXOAUMOCTHU, paanyC CXOJUMOCTH.
Psn Teiinopa. Pa3noskeHre HEKOTOPHIX DIEMEHTapHBIX (QYHKUIUH B Pl
MakiopeHa.

7.3

OnemMeHTHl Teopur QYHKIUHN 1 (YHKIIMOHAILHOTO aHajw3a. MeTpudeckre
Y HOPMHUpPOBaHHBIE MpocTpaHcTBa. OpToroHagpHbIe cUCTeMbl. OpTOroHa-
m3anust ['pama — [lImuara. Pasnoxkenne ¢pynkuuu B psig @ypre. Teopema
Hupuxie.

WNHuTerpanpHoe HcyUcIeHUE (PYHKIMI HECKOJbKHX Iepe-
MEHHBIX. BEKTOpHBIN aHaIu3.
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8.1

JIBOIHOM MHTErpai: onpeaesicHue, CBOcTBa. Brluncienue JBOMHOrO HH-
Terpaja B JCKAapTOBBIX KOOpAWHATAX CBCACHUEM K INOBTOPHOMY HMHTCIpa-
ny. 3amMeHa MepeMeHHBIX B JBOWHOM mHTerpajie. Ompenenutensb SIkoOw.
Brluucnenue IBOMHOTO MHTErpana B NOSPHBIX KoopauHartax. lpumoxe-
HUs1 IBOWHOIO MHTErpaja.

8.2

TpoliHo# MHTErpan: ompenesieHne, CBONCTBA, BBIUUCICHUE B JIEKAPTOBBIX
KOOpAWHATaX. BBIYUCIIEHHe TPOMHOTO WHTErpajga B IWIMHIPUICCKUX U
ctheprueckux KoopauHarax. [IlpunoxxeHuss TpOHHOTO HHTETpaa.

8.3

KpuBonuneitnpie nHTerpaisl 1-ro u 2-ro tuma: onpeneieHue, CBONUCTBA,
BeIuUcieHne. MaTerpuposanue nonHoro nuddepennuana. ®opmyna ['pu-
Ha. llpuioskeHuss KpUBOMMHEWHBIX MHTErPalioB: IUIOLIAb, PadOTa CHUIIBL
WuTerpupoBanye QyHKIMH KOMIJIEKCHOTO IIEPEMEHHOTO.

8.4

[ToBepxHOCTHBIE MHTErpaibl 1-TO U 2-T0 TUMA: ONpEIesIeHHe, CBOMCTBa,
BbIuncieHne. CBsi3b MEXIy TOBEPXHOCTHBIMHU, KPUBOJIMHEHHBIMU U TPOM-
HeIMU HHTerpanamu. @opmyna Crokca, popmyna Octporpanckoro — ['a-
yccea.

8.5

CkansipHoe u BeKTOpHOE TOJs. JIMHUM M MOBEPXHOCTH YPOBHS, BEKTOP-
Hble NUHUHU. ['pagueHt, nuBepreHiys u potop. Omepatop I'amunbToHa.
Ilorox BekTOpa, HUPKYIALUS BekTopa, Gopmyna CTokca B BEKTOPHOM
¢dopme. CosieHOUANBHOE U IIOTEHLIIMAJIBHOE BEKTOPHBIE 110J1s1. OThICKaHUE
[IOTEHIIMAIa BEKTOPHOro noJist. ['apMoHuMYeckoe noJe.

Teopus BEpOATHOCTEN U MAaTEMAaTUYECKask CTATUCTHKA.

20

9.1

DneMeHTapHas TeOpusi BEPOATHOCTEH. [IpocTpaHCTBO AIIEMEHTAPHBIX CO-
ObITHII. AnreOpa coOBITHI. AKCHOMATHYECKOE ITOCTPOCHUE TEOPHH BEPO-
sTHOCTEH. MaTeMaTuyecKkue OCHOBBI TEOPUH BeposiTHOCTEH. Teopema o
BEPOSTHOCTA CYMMBI COOBITHH. YCJIOBHBIE BEpOSTHOCTH. DOpPMYJIbI 1MOJI-
Holt BepositHocTH U baifeca. Teopema 0 BepOsSITHOCTH MPOU3BENECHUS CO-
OBITHIA.
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9.2

[lonsaTne mocnemnoBaTENbHOCTH HE3aBUCUMBIX HUcHbITaHMid. Cxema bep-
HyJUIM U ToJMHOMHUanbHasg cxema. IIpenenbhbie Teopemsl Ilyaccona u
Myagpa-Jlannaca.

9.3

CrnyuvaifHple BeTHMYUHBI (AMCKPETHBIE W HEMPEPHIBHBIE). 3aKOH pacrpese-
neHus (QyHKIMS PaCHpeNeNiCHUs, P paclpeesieHus, TUIOTHOCTh pac-
mpeneneHns). MaTreMaTHdecKoe OXXKHAJaHWe W JHUCIEPCHs CIIyIaillHOW Be-
muanHbl. [IpuMeps pactpeneneHuil: paBHOMepHOe, OMHOMHUAIIBHOE H JIP.
HopwMmanbHoe pacmpejieieHue M ero CBOMCTBA. 3aKOH OOJBIIHMX YHCEI.
Teopema YeOnlitieBa. [IpenensHble TEOPEMBI.

9.4

CrnyuaifHple BEKTOPHL. 3aKOH paclpeneieHns. Y CIOBHBIE paclpeeIeHus
ciyqaiiHeIx BennmanH. KoBapuarus, koaddummuent koppensunn. OyHKIun
CIIy4allHBIX BEJMYMH, UX 3aKOHBI pacnpesencHus. [loHsaTue o ciydaiHbIx
nporeccax. [{enn Mapkoga.

9.5

OJeMeHThl MaTeMaTHYeCKOW CTAaTUCTHUKWA. BapHarmoHHBIH psi, THECTO-
rpaMMa M TIOJUTCOH YacTOT. OMIHUpuYeckas (QYHKIUS paclpeaeicHHs.
Bri6opouHoe cpennee, BBIOOpOYHas qucrnepcus. TOYEUHBIC U UHTEPBaIb-
Hble onleHKH. [locTpoeHne moBepHUTEIbHBIX HHTEPBaNOB. CTaTUCTHYECKAS
mpoBepka rurores. [IpuHIMN MakcumanbHOTO mpaBaononodus. CraTu-
CTHUYECKUE METO bl 00pa0OTKH IKCIIEPUMCHTAILHBIX JIAHHBIX.
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3.3 3aHATHS CEMUHAPCKOIO THIIA

Ne pazpnena
TUCIIUAILIN-
HEBI

HaumenoBanue 3anartuii

O0BeM B akall. yacax

Bcero

B ToM umnc-
JIE B UHHOB.

dbopme

BXOI[HO@ TECTUPOBAaHUC.

N

2

JleficTBUS ¢ KOMIUTCKCHBIMH YHCIIaMH B anreOpamde-
CKOH, TPUTOHOMETPHUYECKON W TOKa3aTeNbHOU (opme.
U3BneueHrne KOpHS U3 KOMIUIEKCHOTO uucia. KopHu
MHOTOWIeHa. Pa3nojkeHre MHOrowieHa Ha MHOXKHUTEIH.

4-7

Anrebpa marpuir. CoiicTBa onepamnuii. OnpeneauTend,
ux cpoiictBa. Obpatnas Matpuma. Meron Kpamepa pe-
HICHUS KBAJPATHBIX CHCTEM JMHEWHBIX YpaBHEHHH.
Panr cucrembl BekTOpOB, paHr marpuubl. CoBMecT-
HOCTb CUCTEMBI JIMHEHHBIX ypaBHeHUU. Metog I'aycca.
OnHOpOHBIE CUCTEMBl JTMHEHHBIX ypaBHEHWH, QyHa-
MEHTalbHAsl CHCTEMa PElICHHH, CTPYKTypa o0IIero pe-
HICHUS] HEOTHOPOAHOM CHCTEMBI.

bazuc nuHEHHOro MpOCTPaHCTBA, Pa3IOKEHUE BEKTOpa
no Oaszucy. JluneitHble mpeoOpa3oBaHUs JHHEHHOTO
NPOCTPAHCTBA: MaTpulla JIMHEHHOro IpeoOpa3oBaHus,
KOOpAWHATHI 00pasza BEeKTOpa, COOCTBEHHBIC 3HAYCHUS H
COOCTBEHHBIE BEKTOPHI JHMHEHHOTO MpeoOpa3oBaHusl.
EBKIUI0BEI MpoCTpaHCTBa: JUIMHA BEKTOPA, YTOJI MEX-
Iy BEKTOpaMHM, OpTOrOHaJbHbIE BEKTOpbl. KBamparuu-
Hble (OPMBI: MaTpUyHas 3alKCh, MPUBEACHUE K KaHO-
HUYECKOMY BULY.

10

[TpoMexxyTOUHBIH KOHTPOJIb (TEMaTHIeCKOe TeCTUPOBA-
HUE, KOHTPOJIbHAS padoTa).

11-12

Bexrtopsl. JIluneitnble oneparnun Haj BekTopamu. Cka-
JIIPHOE, BEKTOPHOE M CMELIAHHOE IPOMU3BEICHUS, UX
CBOMCTBA.

13-14

IIpsimast Ha TUIOCKOCTH, MpsiMasi M IUIOCKOCTh B IPO-
CTpaHCTBE: CIIOCOOBI 33/laHusl, B3aUMHOE PAaCIOJIOXKe-
HUEe, YIIbl M paccrosiHus. HopmanbHble ypaBHEHMS
psiIMOM ¥ m1ocKocTH. IlonsipHas cuctemMa KOOpAHHAT.

15

Jluanm 2-To MOpsAIKa: KAHOHUYECKHE YPaBHEHHS, CBOM-
CTBa, MPUBEJICHUE YPaBHEHUS K KAHOHHYECKOMY BH]IY.
[loBepxHOCTH 2-TO TIOpSAAKA, METOJ TapaIIENbHBIX Ce-
YEHHM.

16

ITpoMexxyTOUHBIN KOHTPOJIb (TEMaTHYeCKOe TECTUPOBA-
HUE, KOHTPOJIbHAS Pa0doTa).

17-19

Ilpenen ¢yHKIMH M TOCIEAOBATEIbHOCTU. TeXHHKa
BBIUMCIICHHS TIPEAEIIOB. 3aMeuaTelbHbIe Npeneibl, K-
BUBAJICHTHBIC BeJIHYMHBI. HemnpephlBHOCTh (QYHKIMHU B
TOYKE W Ha oTpe3ke. TOUKM pa3phiBa U WX Kiaccuduka-
usl.
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20-22

[IpousBogHass u aud¢epeHnran, OCHOBHBIE MpaBWIIA
muddepenunpoBanus. [IpousBogHast CioxkHOW M 00-
patao#t ¢ysakmum. [Ipon3BogHas mapamMeTpu4ecKod u
HesiBHOM QyHKuuH. [IpubnvmkeHHble BBIYMCICHUS TPU
nomou auddepennmnana. ['eomerpuueckuii u puznye-
CKUM CMBICII MPOU3BOAHON. YpaBHEHHS KacaTelIbHOU U
HOpPMAJIH.

23-24

[MpousBoausie u auddepeHransl BHICIIUX MOPSAKOB.
®Dopmyna Tennopa. Ilpasuio Jlonurais.

25-26

UccnenoBanne (QyHKIMHA C TOMOIUIBEO TMPOM3BOJHBIX.
WuTepBaibl MOHOTOHHOCTH, JKCTPEMYMBI, HHTEPBAJbI
BBINYKJIOCTH M BOTHYTOCTH, TOYKHU IEeperuda, aCUMIITO-
Tol. [locTpoenmne rpaduka ¢ynkmun. Hambombmiee u
HavMEHbIIlee 3HAYCHUST QYHKIMH Ha OTPE3Ke.

27

ITpoMeKyTOUYHBIH KOHTPOJNIb (TEMAaTHUIECKOE TECTHPOBA-
HUE, KOHTPOJIbHAS paboTa).

28-32

OcCHOBHBIE TPHEMbI UHTETPUPOBAHUSA: MOJBEICHUE MO
3HaK nuddhepeHnrana, THTETPUPOBaHUE 110 YacTsIM, 3a-
MEHa IepeMeHHOW. VHTerpupoBaHue panMOHAIbHBIX,
UPPalMOHATBHBIX, TPUTOHOMETPHUYECKUX (PYHKITHH.
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33-35

Omnpenenennplii  unrerpan. @opmyna  HerooToHa-
JleitOnuma. BrprancieHne ompeneneHHBIX HHTETPAIOB:
3aMeHa IIePEeMEHHOM, HHTErpupoOBaHUE IO YaCTAM.
[TpubnmkeHHbIe METOABI MHTETpHpOBaHUA. |'eomeTpu-
YecKHe MPUIOKEHHUs ONPEAEICHHOI0 MHTErpaia: Iuio-
I TUIOCKOH (PUTYpHI B IEKAPTOBBIX M MOJSPHBIX KO-
OpAMHATAax, JUIMHA JYTM KPUBOH, 00bEM Tena Bpallle-
HUS, IUIOIIAAb MOBEPXHOCTH BpamieHus. Pduzmueckue
IMPUWJIOKCHHUA OIPECACICHHOIO0 HMHTErpajia: BbIYUCICHHUEC
pa60Tm, OTBICKAHUC LICHTPA TAXKCCTU.

36

HecoOcTBenHble WHTETpalbl: MHTETpan Mo OecKkoHed-
HOMY TIPOMEXYTKY, HHTErpajl OT HEeOrpaHHYCHHOMH
(bYHKIUH, TPU3HAKH CXOJMMOCTH.

37

ITpomMexxyTOUHBIN KOHTPOJIb (TEMaTHYeCKOe TECTUPOBA-
HUE, KOHTPOJIbHAS padoTa).

38-39

YacTHble IPON3BOIHEIE, MONHBIN AU PepeHIman, Kaca-
TeJIbHAs TUIOCKOCTh M HOPMAalb K MOoBepXHOCTH. [Ipouns-
BOJIHAsI TIO0 HAINpPAaBIEHHIO, TpaaueHT. [lpomsBoaHas
cinoxHOW ¢yHKImMA. YacTHbIe TPOM3BOAHBIE U MU de-
peHuManbl BeIcIIMX TopankoB. @Dopmyna Telnopa.
[TpubnmxeHHbIE BEIYUCICHHUSI.

40-41

OKcTpeMyM (YHKIIMU HECKOJIBKHX MEPEeMEHHBIX: HE00-
XO/IMMBIE U JIOCTAaTOYHBIC YCIIOBHS. Y CIIOBHBIH 3KCTpe-
MyM. Haunbonbiiee 1 HaumeHbliiee 3HaYeHnE (QYHKIIUU
B 3aMKHYTOW 00JIaCTH.

42

[lokazaTenbHble ¥ TPUTOHOMETPHYECKUE (YHKIIHH
KOMILJIEKCHOTO — nepeMeHHoro. [uddepenunpoanne
(bYHKIIMM KOMIUIEKCHOTO ITEPEMEHHOT0.

43

[IpoMexyTOoUHBIH KOHTPOJIH (TEMATHUYECKOE TECTHPOBa-
HHUE, KOHTPOJIbHAs padoTa).
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44-45

JuddepeHnnanbHble ypaBHEHYsSI TIEPBOTO MOPSIKA, HH-
TerpupyemMble B KBaJpaTypax: ypaBHEHHUS C Pa3lelisiio-
HIMMUCS TIEPEMEHHBIME, OJHOPOJHBIC YPaBHEHHS, JIH-
HelHbIE YPaBHEHUs, YpaBHCHUS BepHyIuu, ypaBHCHHS
B TIOJHBIX Auddepenipanax. Ou3ndeckue u reoMeTpH-
YeCcKHe 3a/1adH, pertacMble TIpH moMoIrmu audepeHtim-
anpHBIX ypaBHeHUil. [Ipubmmkennoe pemenne OY 1-
ro MopsJKa METoAoM Dinepa.

46-47

YpaBHEeHHS, TOMYCKAIONINE MOHMWKEHUE mopsaka. JIu-
HeltHble nuddepeHnranbable ypaBHEHU N-TO TIOpsIKa:
CBOMCTBAa pEIICHUIA OJHOPOJIHBIX M HEOJHOPOIHBIX
ypaBHEHUH, (QYyHIaMEHTalIbHAs CHUCTEMa pCIICHUH,
CTpYKTypa obmiero pemrenus. Jlnneiinsie auddepeHiu-
aNbHbIC YPABHEHUS C TIOCTOSIHHBIMU K02 GUIIMEHTAMH.
MeTto BapHalliu TOCTOSIHHBIX, YaCTHOE PEUICHHE He-
OJIHOPOJIHOTO YPaBHEHUS C MPaBOi YacThIO CICIHAIb-
HOT'O BHJIA.

48

Cucremsr mudepeHInaNbHbIX ypaBHEHUH. MeTos
peuiC€HusA HOPMAJIbHBIX CHCTEM: MCTOJ HCKIIOYCHUA,
MaTpPUYHBIA METOI.

49

[TpoMexxyTOUHBIH KOHTPOJIb (TEMAaTHYECKOE TeCTUPOBa-
HUE, KOHTPOJIbHAS paboTa).

50-51

Uccnenoanue 4ncIOBBIX PSAJOB Ha CXOAUMOCTh. Jloc-
TATOYHBIE TPHU3HAKH CXOJUMOCTH YHCIOBBIX PSIIOB C
MOJIOKUTENIEHBIME WICHAMH. 3HAKOTIEPEMEHHEIE PSIbI,
a0COJIFOTHAs W YCJIOBHAs CXOJMMOCTh. 3HAKOIEPEMEH-
HBIE psiapl, pu3Hak JleHOHuna.

52

CreneHHbIE PSAbl: UHTEPBA CXOJUMOCTH, PAARYC CXO-
numoctu. Psan Teinopa. PaznoxkeHne HEKOTOPBIX 3iie-
MEHTapHBIX QYHKIMH B psig MakinopeHa.

53

Paznoxxenne nepuogndeckux QyHknuii B psag Oypee.

54

ITpoMeKyTOYHBINH KOHTPOJIb (TEMAaTHYECKOE TECTHPOBA-
HUE, KOHTPOJIbHAS PaboTa).

55-57

Briunciienre JBOMHOIO MHTErpalia B IEKAPTOBBIX KOOP-
JIMHATaX CBEJEHUEM K ITOBTOPHOMY MHTETpally. 3aMeHa
IIEPEMEHHBIX B JBOMHOM uWHTErpasne. BerunciaeHue
JIBOMHOTO MHTErpajla B MOJSAPHBIX KoopauHarax. IIpu-
JIO’KEHUsI IBOMHOTO MHTErpaja.

58-59

TpoiiHOi UHTErpa: ompelereHue, CBOMCTBA, BbIUHCTIE-
HUE B JI€KapTOBBIX KOOpJMUHATaX. BpruucieHue TpoHo-
ro WHTErpaja B MWIMHIPHYCCKUX U CPEPHUUECKHX KO-
opannarax. [IpunoskeHus: TpOMHOTO MHTErpaa.

60-62

KpuBonuneitnpie uHTErpansl 1-ro u 2-ro Tuna: onpene-
JIEHWE, CBOMCTBA, BhIUMCIICHHUE. MIHTErpUpOBaHUE TOJI-
Horo auddepenimana. Gopmyna ['puna. [punoxenus
KPUBOJIMHEHHBIX MHTETPAIOB: IUIOMIAAb, paboTa CHJIBL.
WuTerpupoBanne QyHKIMH KOMITIEKCHOTO TIEpEMEHHO-
TO.

63-64

IToBepxHOCTHBIC MHTETpaBI 1-TO U 2-TO THIIA: OTIpeJie-
JICHWEe, CBOWCTBA, BhIYHCIeHHE. CBA3b MEXIY MOBEPX-
HOCTHBIMH, KpHBOHHHCﬁHBIMH u TpOfIHBIMH HUHTCIrpa-
namu. @opmyna Crokca, dopmyna OcTporpajackoro —
T"aycca.
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65 8 CkanspHoe U BEKTOpHOE MoJs. JINHUU M NOBEPXHOCTH 2
YPOBHs, BEKTOPHbIE JIMHUU. ['pafueHT, quBepreHuys u
porop. OTBICKaHHE MOTEHUMAJa BEKTOPHOTO IIOJIS.
I"'apMoHUYeCKOe Moe.

66 8 [TpoMeKyTOUYHBII KOHTPOJb (TEMAaTHYeCKOe TeCTHPOBa- 2 2
HUEe, KOHTPOJIbHAs padoTa).
67-68 9 DJIEMEHTHl TCOPHH MHOXKECTB, DJIEMEHTHl KOMOHWHATO- 4

puku. Knaccuueckoe omnpenenenue BeposTHocTH. ['eo-
MeTpHYecKasi BEpOSITHOCTb.

69-70 9 Teopema 0 BEpOATHOCTH CYMMBI COOBITHIL. YCJIOBHEIE 4
BEpOSTHOCTU. POpMyIbl MONHONU BEpOSITHOCTH U baiie-
ca. Teopema 0 BepOsSTHOCTH NPOU3BEJICHHUSI COOBITHH.

71 9 Cxema bepHywin u monuHOMHanbHas cxema. [Ipume- 2
HEHUE IpeaenbHbIXx Teopem Ilyaccona u Myaspa-
Jlanaca.
72-74 9 CryvaiiHble BETHYUHBI (UCKPETHBIC W HEMPEPHIBHBIC). 6 2

3akoH pacnpezaencHus (QyHKIUS paclpeaeiacHus, Psija
pacrpeneneHus, MIOTHOCTh pacnpenesieHus). Marema-
THYECKOE OXKUJIAHHME U AUCIEPCUS CIyYaWHON BEINYU-
Hbl. [IpuMepsl pacnipenenenmii: paBHOMEpHOE, OMHOMHU-
anpHOE U Ap. HopManbsHOe pacnpeleiaeHue U ero CBoM-
CTBa.

75-76 9 CrydaifHple BEKTOPHI. 3aKOH pachpeeicHus. Y CIIOB- 4
HBIE paclpeleleHns cilydailHeIXx BenuuuH. KoBapua-
s, kKodhduimeHT Koppensiimnyd. OyHKIUN cyJaitHbIX
BEJIMYMH, HX 3aKOHbl pacnpenencHus. MapkoBckue
CIIy4YaliHble POLIECCHI.

77-79 9 DneMeHThl MaTeMaTHYeCKOH CTaTHCTHUKA. Bapuanmon- 6 2
HBI{ psif, TUCTOTPaMMa U MOJIUTOH YacTOT. DMIIUpUYe-
ckas QyHKOMs pacnpeneicHusi. BeibopouHoe cpennee,
BBIOOpOYHAsT AMcriepcHs. ToyeuHble M HMHTEpBAIbHBIC
oueHku. llocTpoeHne MOBEPUTENBHBIX HHTEPBAJIOB.
CratucTiueckas mpoBepka rumore3. [IpuHIMN MakcH-
MaJpHOTO TMpaBAaomoAo0us. CTaTHCTHUECKHE METOIbI
00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

80 9 [TpomexxyTOouHBIH KOHTPOJIb (TEMaTHYeCKOe TeCTUPOBA- 2 2
HUE, KOHTPOJIbHAs paboTa).
81 HtoroBoe TeCTUpOBaHUE 110 AUCUHUILIINHE 2 2

3.4 JIabopaTopHbIe 3aHATHS

Ha60paT0prIe 3aHATUA y‘Ie6HLIM IJIaHOM HC MMPEAYCMOTPCHBI.

4. IlepeyeHb yueOHO-MeTOANYECKOr0 o0ecneYeHus AJIsl CAMOCTOSITE/Ib-
HOI padoThI

CamocrodrenbHas paboTa CTYAECHTOB MO AMCHUIUIMHE «MaremaTHka) BKIIIOYAET: caMo-
CTOATEIBbHOE M3YyYEHHE TEOPETHUECKOTO MaTepuasa, BBIIIOJIHEHNE PAaCUETHBIX 3aJaHui, IOJro-
TOBKY K TEMaTHUYECKOMY TECTUPOBAHUIO U KOHTPOJIbHBIM paboTaM (BBINOJIHEHHE 3a/laHuil Ha
3IIEKTPOHHOM Kypce ¢ ucnoib3zoBanueM 30 u JIOT — no pemenuto kadeapst). PopmMbl OTHETHO-
CTH: TEOPETUYECKOE 00yUEHHE — KOHCIEKT B 00beMe, YKa3aHHOM IIPenoJaBaTeieM; pacueTHbIe
3aJaHusl — NMCbMEHHasi paboTa, opOopMIIEHHAs B COOTBETCTBUU C TPEOOBAaHUSMH, YTBEPXKICH-
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HBIMH Ha Kadeape; IPOMEXKYTOUYHOE TeMaTH- YEeCKOE TECTUPOBAHUE — PE3yNbTaT TECTUPO-
BaHUs WU KOHTPOJBHON paOOTHI (BHIMOJIHEHHE 3aJaHUI HA JIEKTPOHHOM Kypce — M0 PEIICHUIO
kadenpsl). PacuerHble 3agaHus  BbIIAIOTCA IpENoOJaBaTelieM C  yKa3aHHEM y4eOHO-
METOJNYECKOM JIUTEPATYPBI.

Pexomenyembie mocoOust 17151 CaMOCTOATENBHOM paboThI:

1. Kysnenos, JI.LA. COOpHMK 3agad 1O BBICHICH MaTeMaTHKEe. |HWIIOBBIE pACUYETHI.
VYueb.mocodue / JI.A. Kysnenon. — 3—e u3z.,uctp. — CII6.; M.; Kpacnonmap: Jlans, 2005.
239 c.

2. Kpasnosa O.B., IloroBa B.B. Marematuka. COOpHUK 3aJaHUil JUIsI CAaMOCTOSATEIbHOM
pabotel ctynenToB. Y. 1: yuebnoe mocobue. Kpacnospck: Cub. dpenep. yu-t, 2011. 148 c.

5. q)OHI[ OLCHOYHBIX CPEACTB AJIsA IPOBCACHHUSA HpOMe)I(yTO‘lHOﬁ arrecra-
10501

JInst mpoBeieHusI IPOMEKYTOYHOM aTTECTAllMU B TEUCHUE ceMecTpa (110 MOIYJISIM TUCIIUII-
JIMHBI) UCTIONB3YIOTCS 3a/laHusl B TECTOBOH (popme (cnenudukaims 6aHKOB TECTOBBIX 3aJaHHI
oopmiIsieTcst IPUIIOKEHHUEM K ITporpaMme). Borpock! k 9k3aMeHaM ¥ TUIIOBBIC 3aJ1a4H JUIS [0/~
TOTOBKH K 3K3aMEHaM O(QOpPMIICHBI MPUIOKEHUEM K mporpamme. [l UTOrOBOW arTecTaniu
HNpUMEHseTCs Takke VIHTepHeT-TecTupoBaHue (CM. CalT i-eXam.ru).

6. IlepeyeHb OCHOBHOI M IONOJTHUTEILHO YU4eOHOI JIMTEPATyPHI
OcHoBHas1 JiuTepaTypa

1. bepmant, A.®. Kparkuil Kypc MareMaTnuyeckoro aHanuza: Y4eOHUK Ui By30B/ A.D.
bepmant, U.H. ApamanoBuu. - 13-e u3a., crepeotun. - CII6.; M.; Kpacnogap: Jlaus,
2006. - 736 c.

2. Hanko, IL.E. Beicmias MatemMaTuka B ynpakHEHUsX M 337adax: B 2-x 4.: Yueb. mocobue
1t By30B/ [LE. Jlaako, A.T'. [lonos, T.4. KoxeBuukoBa. - 7-¢ u3n. - M.: Onukc 21 Bek:
Mup u obpazoBanue. — ISBN 5-329-00528-0 2003. 304 c. Y.1. 2006. 304 c.

3. MHanmko, I[LE. Beiciias MmaremaTrka B YIpaXHEHUAX U 3a7adax: B 2-x 4.: Y4el. mocobue
st By3oB/ [LE. Jlanko, A.T'. TTonos, T.5. KoxeBHukoBa. - 7-e uza. - M.: Onuke 21 Bek:
Mup u obpazoBanue. — ISBN 5-329-00528-0 2003. 415 c. U.2. 2007. 416 c.Edumos,
A.B. COopHuk 3amau mo MatemMatuke: B 4-X 4.: Yue0. mocobue ans BTy30B / A.B. Edu-
MoB, A.®. Kapakynun, U.b. Koxyxos u ap.; Pen. A.C. Ilocnienos, A.B. E¢umos, - 4-e
u31l., nepepad. u goi. - M.: ©U3MATIINUT, 2004. 288 c. Y.1.

4. Edumos, A.B. CoopHuk 3amau no maremaruke: B 4-x u.: Yue6. nocoOue g BTY30B /
A.B. Epumos, A.®. Kapakynun, C.M. Koran u ap.; Pen. A.B. E¢pumos, A.C. [locnenos,
- 4-e u3n., nepepad. u jgom. - M.: OUMATIINT, 2004. 432 c. Y.2.

5. Edumos, A.B. COo0opHUK 33/1a4 MO MaTeMaTHKe: B 4-X 4.: Yueb. mocobue s BTY30B /
A.B. Epumos, A.®. Kapakynun, A.C. ITocnenos u ap.; Pen. A.B. Epumos, A.C. Ilocme-
7oB, - 4-e u3m., nepepad. u gom. - M.: ®DUSMATIIUT. ISBN 5-94052-033-2, 2003. 576
c. U.3.

6. Wnbun, B.A. Ananutudeckas reomerpusi: Yued. ais By3os/ B.A. Unbun, 2.1, Tlo3usk. —
M.: DUSMATIJIUT, 2009. 224 c.

7. Kysnenos, JI.LA. COopHMK 3afay 1O BbICIIEH MaTeMaTHKe. THIIOBBIE pacUeThl:
VYueb.mocooue / JI.A. Ky3nenos. — 3—e usz.,uctp. — CI16.; M.; Kpacnomap: Jlans, 2005.
239 c.
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8. Kypom, A.I'. Kypc Beicuiei anreOpsr: Vueb. mnsa By3os/ A.I'. Kypomr.- 12-e
u3[. crepeorut. - CII6.: Jlans, 2003. 432 c.

9. IMuckynos, H.C. Jluddepenunanbuoe 1 HHTETpaIbHOE HCcUUCIeHU: Yueb. [ BTy30B:
B 2-x 1./ H.C. IluckyHoB. - u3a. crepeotuil. - M.: Unaterpan-Ilpecc. - 2002. 415 ¢. T.1.

10. ITuckynos, H.C. quddepennmaibHoe U UHTETPAIBHOE UCUUCIICHUS: Yuel. NI BTY30B:
B 2-x 1. / H.C. ITuckynos. - M.: Unrerpan-IIpecc. - ISBN 5-89602-014-7, 2003. 544 c.
T.2.

11. Yynecenko, B.®. CO0pHUK 3aaHui MO CHell. KypcaM BbICIICH MaTeMaTHKU (THIIOBBIC
pacuersl): Yueb. mocobue/ Uynecenko B.dD. — M.: Bricur. mik., 1999. 126 c.

JonoHUTeIbLHAS JUTEpPaTypa

Asemopckue paspabomku npenooasameneti kagpeop CDY, peanuzyrowux oucyuniumy, Ha-

npumep:

12. Kpasuosa O.B., [TormoBa B.B. Martematuka. COOpHUK 3aaHUil JJI CaMOCTOSITEIHHOM
paboter ctynenToB. U. 1: yueOHoe mocodue. Kpacnosipck: Cub. denep. yu-1, 2011. 148 c.

13. Bepesuna D. B., Epmosa H. B., JlutBunos I1. C. Teopwus BeposTHOCTEH: yueOHOE MOCO-
oue. Kpacnosipck: Cub. denep. yu-t, 2012. - 120 c.

14. Bepesuna 3. B., Epmiosa H. B., Jluteunos I1. C. OmnpeneneHHblii HHTETpal : yueOHOE
nocobue. Kpacnosipck: Cu6. dpenep. yu-t, 2012. - 115 c.

15. UcaeBa C.1., Knay6 JI.B., IOpbeBa E.B. unrerpan : ydeOHoe mocodue. KpacHosipck:
Cub. dpenep. yn-1, 2011. - 154 c.

3JIeKTp0HHI)Ie METOINYECCKHUEC U3 TaHUA

DnekmponHvle uzdanus npenooagameineu kageop CPY, peanuzyrowux OUCYunIury, Hanpu-

mep:

1. VY4eOHO-MeTOAMYECKUN KOMILUIEKC MO0 MaTeMaTHKe: 7S CTYIEHTOB JUCTAHIIMOHHOW TeX-
Honoruu oOyuenus. BEPCHS 1.00 (2004 MJIO KI'TY) HoMep rocymaapCTBEHHOU peru-
crpauu 0320500015 ®I'VII HTH «MHOOPMPET'UCTP» ®enepanbHblil 1eno3uTapuii
ANEKTPOHHBIX U3IAHUM.

2. MaremaTHka: 371ekTpoHHOe y4yeOHoe mocobue. Bepcus 1.0 (2005 MO KI'TY) Homep
rocynapctBeHHoi peructpanuu 0320500691 OI'YIT HTL[ «MHOOPMPEI'MUCTP» De-
JIepajbHbIN JETO3UTAPUI AIEKTPOHHBIX U3IAHUM.

3. Maremaruka — 2. YMKJI[ Ne 77. DnektpoHHBIN y4eOHUK, IPE3EHTALNY JISKIIUH, YIeOHbIe
nocoOust s MPaKTHUECKUX 3aHATUH U CaMOCTOSATENIbHOW paboThl, OAHKU TECTOBBIX 3a-
JTAHWH.

4. DnextpoHHble yueOHbIe Kypcbl B LMS Moodle, e.sfu-kras.ru (B cooTBeTcTBHM C pelieHH-
eM Kadeapsl).

7. Ilepevyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
NuTepHeT, HEOOXOAUMBIX J1JIS1 OCBOCHUS M CHUININHBI

1. http://www.faito.ru MuadopmanmoHHO-00pa3oBaTeIbHbII TOPTAI
2. http://allmath.ru/ MaTtematudeckuii moprat
http://www.pm298.ru/ CrpaBOYHUK MaTeMaTUIECKUX (POPMYJI, 331a4H C PEIICHUIMH

8. MeToauueckue YKazanud 1Jist oﬁyqammnxcsl 0o OCBOCHHIO JUCIIMUII-
JINHbI


http://www.faito.ru/
http://allmath.ru/
http://www.pm298.ru/
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Teoperndeckast MOArOTOBKA CTYACGHTOB IpEAIoiaraeT, Hapsjiy C YTEHHEM JIeKIHUH,
UCTIOJIb30BaHUE YICOHUKOB U YU€OHBIX MOCOOUH 0 IPUBEACHHOMY CITUCKY JTUTEPATYPHI.

Jlekuuu 1o MaTeMaTuKe JOTONHSIIOTCS NPAKTHYECKUMU 3aHATHIMH, HA KOTOPBIX CTY/ICHTHI
ydaTcsl pemarh 3aJjaud U MPUMEHATH JICKIIMOHHBIN MaTepral. B 1enom kaxaoe npakTHUECcKoe
3aHATHE COOTBETCTBYET ONpEeNeHHON NeKimu. [IpakTiueckue 3aHATHS 110 MaTeMaTHKE IPOBO-
JSITCS € LIETIbI0 OCBOCHUSI TEOPETHUECKOTO MaTephaia U CO3/IaHUs HAaBBIKOB PELICHUS 3ajad 110
COOTBETCTBYIOIIMM pa3zenaM. Kaxnoe mpakTnyeckoe 3aHsATHE 3aKII0YAeTCsl B PEIICHHH KOM-
IUIEKTA 3aJa4 110 ONPEJCICHHON TeMe, C TEOPETUIECKUM 00OCHOBAaHUEM (OIpeesieHHs, Teope-
MbI). JIJI TOATOTOBKY K 3aHATHSAM CTYAEHTHI JOJDKHBI OBTOPHUTH ITPOMICHHBINH TEOPETHYeCKUIt
MaTepHal, *KelaTeIbHO UMETh U ce0e KOHCIEKT JICKIIUH.

CamocrositenbHas paboTa CTyJICHTOB IO JUCHUILTNHE «MaremaTnka) BKIIIOYAeT: camo-
CTOSITENIFHOE M3YYEHUE TEOPETHUECKOTO0 MaTepuaia, BHIIOJIHEHUE PACUETHBIX 3aJaHUH, MOATO-
TOBKY K TEMaTHYECKOMY TECTHPOBAHHUIO M KOHTPOJIBHBIM paboTaM. PacueTHble 3amaHus BbIa-
I0TCS IIPETNoAaBaTeIeM C yKa3aHUEM y4eOHO-METOAMYECKOM JuTepaTypsl JIMOO B BHUIE pasja-
TOYHOTO MaTepHasa 1o BapuaHTaM.

TurnoBsie pacueTsl BHITOTHSIOTCS CTYACHTAMH B OTIEIBHOU TETPaau U MEPEaroTCs s
npoBepku npenogasarento. Onenka BeictaBisercss B 100-0aninpHOM 11Kajge B COOTBETCTBUU C
JI0JIe BBINIOJTHEHHBIX 331aHUH U JOMyIIeHHbIMU omuOKkamu. [IpoBepenHast pabora Bo3BpamaeT-
Csl CTYICHTY JJISi MCHPABICHHUS M JOPa0OTKH, MO OKOHYAHUH KOTOPOH OIIEHKAa MOXKET OBITh
CKOppeKTHpoBaHa. PacueTHO-rpaduueckue 3aJaHus IpeayCMaTpUBAIOT HCIIOIb30BaHNE CTY/ICH-
TaMHU YMCIICHHBIX METOJIOB M CTaHAapTHOTO IporpammHoro obecneuenus (MS Excel, MathCad u
ap). PI'3 odopmistorcs, kak npaBuiio, B BUJE pPacleyaTKd U3 HCIIOJIb30BAHHOM MPOTPaMMBbI.
JlomyckaeTcsi caMOCTOSITEIbHOE MPOTrPaMMHUPOBAHKE, PACUETHI, TIOCTPOCHUE TPA(QUKOB OT PYKH.

B xauecTBe 3amuTHl pacueTHOW PabOTHI U TUIIOBOTO pacyeTa MOKET OBITh 3aCUUTaH pe-
3yJIbTaT TEMAaTHYECKOTO TECTUPOBAHHSL.

9. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH, HCIIOJIb3YEeMbIX IIPH OCY-
IIECTBJIEHUH 00PAa30BaTEJILHOIO NMPOLECCA MO IMCIUIIIHHE

Meroauka POBEACHUS 3aHATHI JTOMYCKAET UCMOIb30BAHUE TEXHUYECKUX CPEICTB (IPo-
€KTOPbI, HHTEPAKTHBHBIE JOCKH), 00ECIIEYEHHBIX COOTBETCTBYIOIINM IPOTrPaMMBIHBIM o0ecIe-
YeHHEM, MpeaIaraeTcsi MPUMEHEHHE BBIYUCIUTEIbHOW TEXHHUKH M CTAHIAPTHBIX MAKETOB MpPH-
kinaaueix nporpamm (MS Office, MathCad, MathLab u ap.).

10. MaTepuanbHO-TeXHHMYeCKasi 0a3a, HeOOXOAUMAS 1JIfl OCYLIeCTBJIe-
HHUS 00Pa30BaTEIBLHOIO MPOLECcCa MO JUCHUILINHE

Meroavka npoBeIeHMs 3aHATUN JOIYCKAECT KaK UCIIOJIb30BAHUE TEXHUYECKHUX CPELICTB
(IpOEKTOpBI, UHTEPAKTUBHBIE IOCKH), TAK U KJIACCUUECKUE ayIMTOPHBIE 3aHATHSI, oOecieurBae-
MBIE CTAHJIAPTHBIMU MaTEPUAIILHO-TEXHUYECKUMHU CPEACTBAMMU.



