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1 desn 1 3a1auM U3yYeHU s TUCHMILUIHHBI (MOLYJIA).

1.1 Ilesab 0CBOEHHA TUCHUILIHHDI.

LenssMu OCBOCHMS TUCHMUIUIMHBI «BBICIIass MaTeMaTUKay SBISIOTCS (GOPMHUPOBAHUE Ma-
TEMaTHUYECKON KYIbTYPhI CTYACHTOB, (DOPMUPOBAHKE M PA3BUTUE JTUYHOCTH CTYACHTOB, UX CIIO-
COOHOCTEH K aNTrOpUTMHYECKOMY M JIOTHYECKOMY MBIIUICHUIO, (yHIaMEHTalIbHAasl MOJTOTOBKA
CTYJICHTOB B 00JIACTH MaTeMaTUYCCKUX TUCIUILINH, OBJIAJICHHE COBPEMEHHBIM MaTEeMaTHIECKUM
anmapaToM i JaJIbHEHMIIIEro UCHOJIb30BaHUS B JPYrUX OOJACTAX M JIUCUUIUIMHAX €CTECTBEH-
HOHAYYHOTO XapaKTepa.

[Tpu ocBoeHNM AUCHIUIUIHHBI «BhIcIias MaTeMaTHKay BhIpa0aThIBACTCA OOIIEeMaTeMaTH-
YyecKas KyJbTypa: YMEHHUE JIOTUUECKH MBICIUTh, MPOBOAUTh JOKA3aTEIbCTBO OCHOBHBIX YTBEp-
JKJICHUM, YCTaHABJIUBATH JIOTUYECKUE CBA3U MEXKITY MOHSATUSIMH.

Lenpro OCBOCHMS MPUKIAIHBIX PA3ACIIOB JUCHUUILIUHBI SBISETCS OCBOCHUE CTYACHTAMH
METOJ/IOB pEIICHUsI TPAKTUUECKH OPUEHTHPOBAHHBIX 3a/1ay B Pa3jMYHBIX pa3jiesiax Kypca mare-
MaTHKU C MOMOIIBIO0 HEMIPEPHIBHBIX (DYHKIUI AEHCTBUTEIHLHOTO MEPEMEHHOT0, METOI0B Audde-
PEHIIMATBHOTO U MHTETPAIbHOTO MCUUCICHUN (QYHKIUN OJHONW M HECKOJIBKUX NEHCTBUTEIbHBIX
MIePEMEHHBIX.

1.2 3agaun AMCHUILIHHEL

[Iporiecc ocBOeHUS TaHHOW MUCHUUILTAHBI HAIIPaBJICH Ha MOJy4YeHHEe HEOOXO0IUMOTo 00b-
éMa TeopeTHdecKux 3HaHuH, oTBedarommx TpedoBanusM @I'OC BO u HeoOX0MUMBIX IS JalTb-
HEHUIIIEro yCHelmHoro u3y4yeHus BCeX TUCHUUIUIMH €CTECTBEHHOHAY4YHOro xapakrtepa. Llemu nuc-
UIUTHHBI COOTBETCTBYIOT (hopmupyemoit komnerennnn OK-11 (crtocoOHOCTBIO K aOCTPaKTHOMY
U KPUTHYECKOMY MBIIUICHUIO, HCCIICIOBAHUIO OKPYKAIOIIEH CPE/Ibl ISl BBISIBIICHUS €€ BO3MOXK-
HOCTEH U PECypCOB, CITOCOOHOCTHIO K MPUHATUIO HECTAHAAPTHBIX PEIICHUA U Pa3pEIICHUIO TIPO-
onmemubix cutyaruii), [TK-22 (crmocoGHOCTBIO HCMOJIB30BAaTh 3aKOHBI M METOJbI MaTEMAaTHKH,
€CTECTBEHHBIX, TYMAHUTAPHBIX U SKOHOMUYECKUX HAyK MPU PEHICHUU MPOQPEeCcCHOHANBHBIX 3a-
Jaq).

1.3 MecTo TuCHUITHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbI

JucnuminHa «Beicinas MaTeMaTHKa OTHOCUTCS K 0a30Boi yactu bimoka 1 "/{ucruriu-
Hel (Moaynu)" ydebHoro miaHa HampaBieHus noarotoBku 20.03.01 Texnocdepnas Oesormac-
HOCTb.

JIis yCHemHOTO OCBOEHHUS TUCIHIUIMHBI OOYYarolIMiics TOJDKEH BJIaJeTh 3HAHUSIMU,
YMEHUSMH U HaBBIKAMH IO MIKOJIHHOMW MpOTrpaMMe AUCIUIUINH «AreOpa M Hadajga aHaIW3a» U
«I"eomerpusn».

JlaHHas AMCUUIUIMHA SIBJSIETCSI OCHOBOMOJIATAIOMIEH ISl TAIbHEHIIEr0 U3YYeHUSI TaKUX
JTUCIUTIINH Kak «Mexanukay, «[ uaporazoaunamukay, «Temiodusnka» u Apyrux.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUs MO JMCHHUILIMHE (MOLYJII0), CO-
OTHECCHHBIX C IINTAHUPYEMBIMHU peE3yJibTaTaMHU OCBOCHHUSA 06Pa30BaTeJILH0171 nporpamMmmal.

N3ydeHre naHHON yuyeOHOM AMCLUUITUIMHBI HApaBiIeHO Ha (OpMUpPOBaHUE Y 00ydaloIUuXCsl KOM-
nereniuu OK-11, TTK-22

B pesynbrare nzyuenus yueOHON AUCHUIIIMHBI 00Y-
Yaromnuecs JOJKHbBI

HNupexc | Conepkanue KoMiie-

Ne ..
KoMmIie- | TeHIuu (wm e€ Ja-

II.II.

TCHIIMH | CTH) 3HATH yMeTh BJIaJIeTh




Unpeke | Coneprkatue KoMIle- B pe3ynbrare n3yueHus yaeOHON AUCHUTIIMHBI 00Y-
HNE KOMIle- | TeHIUHM (WK eé ya- HAIOTHECA TOJIKHEBI
TCHLMH | CTH) 3HATH yMeThb BJIA/IETH
1. OK-11 | CocoOHOCTBIO K a0- | OCHOBHBIE — TIO- JIOKA3bIBATh armnapaTrom
CTPaKTHOMY W KPUTH- | HATHUS, OIpele- | YTBEPKICHUS Ma- | MaTeMaTUKH,
YECKOMY MBINUICHHIO, | IGHUST W CBOW- | TEMATHKH, PEIIaTh | METOJAMH JI0-
HCCIIEIOBAaHUIO OKpY- | cTBa OOBEKTOB | 3aJjaud MaTeMaTH- | Ka3aTeIbCTBa
KAroIIe cpeapl IS | MAaTEeMaTUKH, KM,  TPHUMEHSTH | yTBEPKICHUIA,
BBISIBJICHHSI €€ BO3- | (JOPMYITUPOBKH | TIOJTyYEHHBIC HaBBIKAMU
MOXKHOCTEH W pecyp- | M JOKa3aTellb- | HABBIKU B JIPYTHX | IPUMCHCHHUS
COB, CIIOCOOHOCTBIO K | CTBAa YTBEpXKIe- | 00JacTAX M JHC-| 3TOr0 B JIpYy-
NPUHATHIO ~ HECTaH- | HA, METOABl X | IUIUIMHAX  €CTe- | TMX 00JacTsx
JApTHBIX PEIICHUN | | I0Ka3aTeIbCTBA, | CTBEHHOHAYYHOTO | U JIUCIUTLIH-
pa3perieHuto pO- | BO3MOKHBIE Xapakrepa Hax ecTe-
OJIEMHBIX CUTYaIUui cdepbl X CBS3H CTBEHHO
U T[PUIOKEHUS HAy4YyHOTO Xa-
B Apyrux oOna- pakTepa
CTSIX MaTeMaTH-
YEeCKOr0 3HAHUS
U JUCIUILTHHAX
€CTECTBEHHO
HAyYyHOTO  Xa-
pakTepa
2. [IK-22 | ciocoOGHOCTRIO uc- | OCHOBHBIE Ka- Ha OCHOBE CO- HaBBIKAMHU
M0JIB30BAaTh 3aKOHBI M | TETOPUU MaTe- OpanHOI HH(DOP- | YCTHOTO H
METOJIbl MAaTeMaTHUKH, | MAaTUKH, METO/IbI | MAI[UU BBISABIATH | MUCHMEHHOTO
€CTECTBEHHBIX, TyMa- | MaTeMaTH4e- TEHJCHIIHH, apryMeHTHPO-
HUTapHBIX M DKOHO- | CKOTO MOJAENHU- | BCKPHIBATh MPU- | BAHHOTO M3-
MUYECKUX HayK WpH | pOBaHUS YHHHO- CIIe- JIOXKEHHUs co0-
pemieHnH npodeccuo- CTBEHHBIC CBS3H, | CTBEHHOM
HaJTbHBIX 33/1a4 OTIPEENATh LENH, | MO3UIUU
BBIOMpATH Cpeji-
CTBAa, BBIJIBUTATH
TUIOTE3bI U UJIEU
2. CTpyKTYypa ¥ coep:KaHue TMCHMIIINHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.
(0ns cmyoenmos OPO).
Bun yuebnoit paboTbl Bceero CemecTpbl
4acoB (dacer)
1 2 |3 4
KonTakTHasi pabora, B TOM 4YHCJI€:
AynuTOpHBIE 3aHATHS (BCEro): 216 o4 o4 54 54
3aHATHUA JIEKIIMOHHOTO TUIIA 72 18 18 18 18
JlaGopaTopHbIe 3aHATHS - - - - -




3aHATUS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTUYE- 144 36 | 36 36 | 36
CKHUE 3aHSTHSA)
HNHas koHTaKTHas padora:
Kontposb camocTositenpHOM padoTsl (KCP) 12 4 2 4 2
[Tpomexyrounas arrecranus (MKP) 1,2 0303|031 0,3
CamocrosiTesibHasi padoTa, B TOM YHCJIe:
KypcoBast pabora - - - - -
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 52 18 7 20 7
BrinmosiHEeHME [OMAIHUX 3aJaHUA 83 24 14 31 14
ITonroroBKa K TEKyIeMy KOHTPOJIIO 24 8 4 8 4
KonTpoas:
IToaroToBka K 3K3aMeHy 1158 | 35,7 | 26,7 | 26,7 | 26,7
O0mas Tpya0eMKOCTh qac. 504 144 | 108 | 144 | 108
B TOM 4HCJIe KOHTAKTHAsA 2202 | 583|563 |583 | 563
pabora
3a4. e 14 4 3 4 3

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenencnue BuoB yueOHOIM pabOThI U MX TPYTOEMKOCTH IO pa3jieiaM JUCIUTUINHBL.
Pasnensl qucnuiuinHel, u3ydaemoie B 1 cemectpe (ounas gpopma)

KomuectBo yacoB
Bueaynu-
Ne Haunmenosanue pa3ienos B Ayﬂ;g:g Had TOpHas
cero P pabota
J | I3 | JIP | CPC
1 2 3 4 5 6 7
DNIeMEHTHI JIMTHEWHOU anreOpsl 19 | 3 6 10
1. Martpuibl 1 OnpeaeIuTenn
DneMeHTHI JINHEWHOU anreOpbl 21 | 5 6 10
2. JIuneliHbIe IPOCTpPaHCTBA
3 AHanuTHuecKas reOMETpHsl Ha IIIOCKOCTH 22 | 2 10 10
4 AHanuTHueckas reOMeTpHsl B IPOCTPAHCTBE 24 | 4 10 10
c KommuiekcHsle uncna 18 | 4 4 10
Hmoeo no oucyuniune: 18 | 36 50

Paznenbl quciuIuinHeL, n3ydaemele B 2 ceMectpe (ounas popma)

KonmuecTBo yacoB

AynuropHas Breaynu-
No HaumenoBanue paznenon Beero padoTa TOpHas
pabora
J | II3 JIP CpPC
1 2 3 4 5 6 7
i BBenenue B ananuz 16 4 8 4




. [Ipenen ¢pynkunu. HempepslBHOCTH GyHKINN 17 | 4 8 5)
8 Huddepenunpyemocts GyHKIUU 16 | 4 8 4
9 Heormpenenenusiii nHTErpa 18 | 4 8 6
10 OnpeneneHHblil HHTErpaj 12 | 2 4 6
18 | 36 25
Hmoeo no oucyuniune:
Pasenbl quCHUIUIMHBL, H3ydaeMble B 3 cemectpe (ounas popma)
KomndgecTBo yacoB
Breaynu-
Ne HaunmenoBanue pa3nenos AleI%TOp Has TOpHAast
Beero pabota pabota
J | 113 JP | CPC
1 2 3 4 5 6 7
1 OYHKIIMY MHOTUX TIEPEMEHHBIX 38 6 12 20
Huddepennmanpabie 44 | 6 12 26
12. ypaBHEHHS
ONEMEHTHI 31| 6 12 13
13. KOMOMHATOPUKH
18 | 36 59
Hmozo no oucyunaune:
Pasnenbl qucnuiuinHel, u3ydaemele B 4 cemectpe (ounas popma)
KomngecTBo yacoB
Breaynu-
Ne HaumenoBanue paznenon Ay):[;%T:T[; Has TOpHas
Beero P pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
Crnyuaiinble 8 2 2 4
14. coOBITHS
15 JluckpeTHble ciiydaliHble BETUYMHbI 9 2 4 3
16 HenpepriBHbIE CllydaliHbIe BETUYHHBI 17 | 4 10 3
MaremaTnueckas craTuctuka. Beibopka u e€ mpea- | 16 | 4 10 2
17. CTaBJICHHE
18 CraTtucTuyeckoe OlleHUBaHUE 8 2 4 2




19 IIpoBepka CTaTUCTUYECKUX TUIIOTE3 7 2 2 3
20 DNEeMEHTHI JINHEHHOTO IPOrPaMMUPOBAHUS 14 | 2 4 8
18 | 36 25

Hmoezo no oucyuniune:

[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopaTopHbie 3aHs-
tust, CPC — camocrositensHast paboTa CTyaeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKIINOHHOT0 THIIA.

Ne Haumenoanue pas- Conepanne pasiena MdopMma Tekymie-
Jena 0 KOHTPOJISI
1 2 3 4
1. | DnemenTsl nuHe- |OCHOBHBIE TOHATUSA: MaTpulbl, onpenenurtenu.| Kosmoksuym
HOM1 anreOpsl HeiictBust Hax wmarpunamu. OOpaTHas maTpula,
panr Marpuubl. CBoiicTBa onpenenureneil. Cucre-
Martpuupl u onpene- . .
MBI JIMHEHHBIX ypaBHEHUH. Pemenue cucreM c mo-
e Mmoursio (opmyn Kpamepa, metrogom I'aycca. Cu-
CTEMBI JINHEWHBIX OJJTHOPOAHBIX YPABHEHHMII.
2 | DnemeHTHI THMHEH- |BekTopsl M omeparnuu Haa HUMHU. BektopHoe mpo-| KomrokBuym
HOU anreopbl cTpaHCTBO. [loHATHE NTMHENHON 3aBUCUMOCTH BEK-
. TOpoB. baszuc, pazmepHOCTh. MHOXKECTBO pEIICHUN
JIuneiinbie npo-
CJIOV.
CTpaHCTBa
3 | Amnamutnyeckas |CHUCTeMBI KOOpIHMHAT: JeKapToBa, moysipHas. Jlu-| KommokBuym
reOMETpHs Ha IJIOC- (HUM IIEPBOTO IMOPAIAKA HA INIOCKOCTH. YPABHEHUS
KOCTH npsiMoit Ha tiockocTtu. OCHOBHBIE 3a/1auud. JInHUM
BTOPOT'O TMOPSIZIKA: OKPYKHOCTh, 3JUIUIIC, TUIEpOO-
na, mapabona. OOmiee ypaBHEHHUE JIMHHA BTOPOTO
MOpsAKA.
4 |  Amnanutuueckas |YpaBHEHHE MpsIMON U miiockocTd. TumoBkle 3ana-| KommoxBuym
TEOMETpUs B MPO- [UH.
CTpaHCTBE
5 |Kommnekcuble yucna |[londarue xommiekcHoro uucna. I'eomerpuueckoe| KomnmoxkBuym
n300pakeHNe KOMIUIEKCHBIX yuces. DopMbl 3amu-
CH KOMIUIEKCHBIX yucen. JleMcTBUsS HaJ KOMILUIEKC-
HBIMU YHUCJaMU: CJIOKEHHE, BbIUUTAHHE, YMHOXKe-
HHUE, JIeJICHUE, BO3BEACHUE B CTCICHb, U3BJICUYCHUE
KOpHEH.
6 | Benenue B ananmu3 [MHuokectBa. UwucioBeie MHOXecTBa. MHOxecTBo| KommokBuym

,Z[GP'ICTBPITCHBHBIX gucell. YuciaoBwie IMIPOMEIKYTKH.




OxpectHocTh TOUkH. [lonarue ¢ynkumu. Ywucio-
Bble ¢yHKumU. ['paduk ¢pynkunu. CrocoOsl 3ama-
HUsl QyHKUMU. OCHOBHBIE XapaKTEPUCTHKH (PYHK-
muil. O6partHas Qynkmus. CroxHas QyHKIUS.
OcHOBHBIE 3JIeMEHTapHbIe (DYHKIIMH U UX TPAPUKH.

[Ipenen hyHkIMM.
HenpepbiBHOCTH

byHKIHHA

Uucnosas nocnenosarenbHocThb. [Ipenen uncnoBoit
rocienoBareabHOCTH. [IpenenbHblil nepexo B He-
paBeHcTBax. IIpegen MOHOTOHHOM OrpaHUYECHHOU
nocnenoBarenbHocT. Yucno e. HartypanbHeie 10-
rapudmel. [lpenen ¢ynkuum B Touke. CBoMcTBa
npenenoB. beckoneuno manbie ¢(yHkuuu. becko-
He4HO Oonpinne QyHKIUH. OCHOBHBIE TEOPEMBI O
npenenax. [Ipu3Haku CyniecTBOBaHUSI IPEEIIOB.
[TepBoiii 3aMmeuatenbHblid TIpenen. Bropoi 3ameya-
TEJBbHBIN nIpenes. HenpepbIBHOCTh (YHKIIMU B TOY-
ke. HenpepbiBHOCTh (DYHKIIMM B HMHTEpBaje M Ha
orpeske. Touku paspeiBa ¢yHKIUH. OCHOBHBIE
TEOpPEeMbl O HENpephIBHBIX (yHKIUAX. HempepsiB-
HOCTh 3JeMeHTapHbIX ¢yHKuuH. CBoiictBa (QyHK-
LMW, HEIIPEPBIBHBIX HAa OTPE3KE.

Komnoksuym

Anddepenuupye-
MOCTbh (PYHKLIUU

3ajauy, OPUBOJALIME K IOHATHIO IIPOU3BOJHOM.
Ornpeznenenne NMpoU3BOJHOM, €€ MEXaHUYECKH U
reoMeTpuuecKnuii cMbici. CBsI3b MEXy HENPEPHIB-
HOCTBbIO U AU PepeHunpyeMocTbio pyHKINUU. AJl-
reOpanyeckre CBOMCTBA Mpou3BoaHOM. [IponsBo-
Has cJI0KHOU 1 oOpatHoi ¢pyHkiwmil. [Ipon3Boanbie
OCHOBHBIX d3JIeMEHTapHbIX ¢yHKIuA. Tabnuna
npou3BoaHbIX. Onpeaenenue nuddepeniumana, ero
reoMerpuueckuil cMmbici. [Ipumenenue auddepen-
nuana K HpUONIMKEHHBIM BbluuciaeHusM. [lpous-
BoAHbIE U Jud@epeHuanbl BHICIIUX MOPSIKOB.
HccnenoBanne ¢QyHKIUI C MOMOULIbIO MPOU3BOJ-
HbIX. TeopeMbl 0 AU hepeHIUpyeMbIX (YHKIHUIX.
Bozpactanue u yobiBanue GyHKIUU. MakcUMyM U
MUHUMYM (yHKIuu. Hanbonbliee 1 HauMeHbIIee
3HayeHus: QyHKIMU. Bpimyknocts rpaguka QyHk-
nuu. Toukum mepermb6a. AcUMOTOTHI Tpaduka
¢ynkuuu. OOmias cxema uccieoBaHus GyHKIUN U
noctpoenus rpaduka. @opmyina Teitnopa amas MHO-
rouneHa. @opmyna Telmopa I IPOU3BOIBHOU

(GyHKIHU.

Konnoksuym

Heonpenenennsiii
WHTErpaj

[TonsTe mepBOOOpa3HON M HEONPENETECHHOTO HH-
terpana. CBOHCTBa HEOINPENEICHHOTO HHTErpana.
Tabnuiia OCHOBHBIX HEONPEIEICHHBIX WHTETPAJIOB.
OCHOBHBIE METOJIbI UHTEIPUPOBAHUSA: METOJ HEIO-
CPEICTBEHHOI0 MHTEIPUPOBAHUSA, METOJ WHTETPH-
pOBaHUs MOACTAHOBKOHN (3aMEHOM MepeMeHHON),

Komnoksnym




METOJ, UHTEIPUPOBaHUs 110 4YacTsaM. MHTerpuposa-
HUE palMoHAIBHBIX (yHKIUH. WHTerprpoBaHue
TpuroHomerpuyecknx (ynkumii. HTErpHipoBanue
UppaMOHATBLHBIX (DYHKITHIA.

10

OnpeneneHHbld UH-
Terpai

3amaun, MPUBOJAAIIUE K MOHSATHIO ONPEIEICHHOTO
unterpasia. dPopmyna Herotona-Jleiionumna. Oc-
HOBHBIE CBOMCTBA OIpEAENCHHOr0 MHTErpaja. Bei-
YHUCIIEHUSI OIpPEIeJICHHOr0 HHTerpana: Qopmyna
Hprorona-JIeliOHuIla, HHTErpUPOBAHUE MOJACTAHOB-
KOW (3aMEHOW TNEepPEeMEHHOH), WHTErPUPOBAHUE IIO
gacTsaM. HecooctBennbie nnrerpaisl (I u Il pona).
[IpunoxxeHust onpeneseHHOro MHTErpasia: BBIYKC-
JCHWE TUIOMaeld TUIOCKUX (UTYp, BBIYHCICHUE
JUTHHBI IyTY TUIOCKON KPUBOM, BEIYMCIICHHE 00beMa
TeJa, BHIYMCIICHHE TUIONIAU MOBEPXHOCTH Bparlile-
HUst. MexaHWYeCKHUe MPUITOKEHHUS.

Komnoksuym

11

DyHKIMU MHOTUX
TepEMEHHBIX

OcnoBuble nousTus. Ilpenen ¢pynkuun aAByx nepe-
MeHHbIX. HenpepbIBHOCTh (YHKIMH JBYX Iepe-
MeHHbIX. CBoHcTBa (YHKIMHA, HENpEepbIBHBIX B
orpanndyeHHON obnactu. [IpomsBogubie 1 audde-
peHuuanbl QyHKIMM MHOIMX NepeMeHHbIX. Yact-
HbI€ TPOU3BO/IHBIE U U epeHIraIbl IEPBOro Mo-
psaka. YacTHble MpoU3BOJHBIE U UG HEpeHIalbI
BBICIIUX TOPAAKOB. JuddepernupyeMocTs 1 mo-
HbI quddepenunan ynkuuu. Ilpumenenue nosn-
Horo aud¢epeHnnana K NpuoInKeHHbIM BbIYUCIIE-
HusiMm. [IpouwsBognast cnoxuoit ¢yHkiuu. [lomHas
npousBojHasi. MHBapHaHTHOCTH (OPMBI TEPBOTO
muddepernmana. IKCTpeMyM (QYHKIUH JIBYX Iie-
pemenHbix. Heobxonrmoe u 10cTaTouHOE YCIOBHE
skcTpemyMa. Haumbonbiiee 1 HauMeHblllee 3Haue-
HUus QYHKIUU B 3aMKHYTOH oOsactu. MHTerpupo-
BaHHEe (QYHKIUI MHOTHX IIEPEMEHHBIX.

Konnoksuym

12

Huddepenumanbabie

YpaBHEHUS

3amaun, mnpuBoAsAmme K auddepeHuanbHEIM
ypaBHeHUsM. Jluddepenunansupie ypaBHeHus |
MOpSAZIKA: ypaBHEHUS C Pa3JeSIONIMMUCS Tepe-
MEHHBIMH W TIPHBOJIAIIMECS K HHUM, JUHCHHBIC
ypaBHeHuUsl, ypaBHeHue bepnymmm. uddepenuu-
QJIbHBIC YPAaBHEHUS BBICIIUX TIOPSIKOB: JTUHCHHBIE
omHOponHbIe ypaBHeHus |l mopsimka, nuHEHHBIE
OJTHOPOJIHBIC YpaBHEHHS N-oro mopsiaka. MHTerpn-
poBanue AuddepeHnrnaIbHbIX YpaBHEHUNH BTOPOTO
MOpsiZIKa C TOCTOSSHHBIMU Kod(durmentamu. Jlu-
HEWHBIE  HEOMHOPOIHBIE  nuddepeHInaTbHbIC
ypaBHeHus |l mopsnka. Ctpyktypa oOmiero pere-
HUS JIMHEWHOTO HEOTHOPOAHOTrO nuddepeHnaib-
Horo ypaBHenus |l mopsnka. Meroa Bapuanuu

KomnnokBuym




MIPOU3BOJILHBIX MOCTOSIHHBIX. MIHTErpupoBaHue Jiu-
HEHHBIX ~ HEOAHOPOIHBIX  AuddepeHnnanbHBIX
ypaBHenuii || mopsaka ¢ mocTossHHBIMU KO3 HLIn-
€HTaMH U CBOOOJHBIM YJICHOM CIEIHaIbHOTO BU-
na. Ilonarue o kpaeBbIX 3amadax. Cucremsl aug-
(bepeHIMaNbHBIX  ypaBHeHUH. MHTerpupoBanue
HOpMaJIbHBIX cucTeM. Cuctemsl THMHEHHBIX audde-
PEHLIMANBHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3(-
bunmeHTamu.

13 DJIeMEHTBI OcHoBHbIe TIOHATHS. Pa3zMelienusi, nepecraHoBku,| KomiokBuym
KOMOWHATOPUKH COTCTaHIA
14 Cnyuaiinbie MHuosecTBO cinydailHbIX coObiTuii. Knaccuueckoe| KomnokBuym
olpezieNiecHue BEPOSATHOCTH coObITHi. Teopema o
COObITHs CIIOKEHUU U YMHOXEHUHU BeposiTHOocTeil. [lonmnas
rpynmna coObITHil. BepoATHOCTh MOSBICHHS XOTS
Obl 01HOTO COOBITUA. DOpMyJIa TOTHOW BEPOSITHO-
ctu u Qpopmyna baiteca. @opmynsl beprymmn u
Ilyaccona.
15| JuckpetHsie ciy- |3akoH pacnpenenenus BepostHocTed. Dynkuus| KommokBuym
YyaiiHbIe BEJIMUMHBI |paclpeeneHus: BeposTHocTel u eé rpaduk. [Tnot-
HOCTb pacHpeleleHus BeposiTHocTel. Maremaru-
4ECKOE 0’KUJIAHUE U TUCIIEPCHS.
16 | HeripepbiBHBIC City- |DYHKIUS pacmpeesieHusT BEpOSTHOCTeH M TUIOT-| KoymokBuym
YaifHble BEJIMYUHBI |[HOCTh BEPOSATHOCTU. MaTemMaTHueckoe 0KUJaHUuE U
nucnepcusi. PaBHomepHoe pacnpenenenue. Hop-
MajpHOE pacnpenenenue. IlokasarensHoe pacrpe-
JICJICHHE.
17| MaremaTtnueckas |Bbibopka u e€ npencrasnenue. Pactipenenenue ya-| Kommoksuym
cTatucTuka. BeiOop- [cToT. DOmnupuueckas (QyHKIUS pacnpeaeeHus.
Ka u e€ npexacrasie- |[lonuron n rucrorpamma.
HUeE
18| Craructuueckoe |Toueunslie oneHKU. BribopouHas cpemnss u BpiOo-| KommokBuym
OIlECHUBaHHE pouHas pgucrnepcus. Metonx MoMeHTOB. Merton
HauOombIIiero mnpasaonoaodus. MHrepBanbHbIE
OLICHKH.
19 |IlpoBepka cratuctu- |(OcHoBHble mOHATHA. CpaBHeHue BbeIOOpouHOH| KommokBuym
YEeCKUX FMIOTe3 |CpeAHel ¢ mMaTeMaThyeckuM oxujnanuem. CpaBHe-
HHE ABYX nucnepcuid. CpaBHEHHE JBYX MareMaTH-
yecKkux oxuaaHui. [IpoBepka runoressl o pacmpe-
nenenun. Kpurepuii [Tupcona.
20 | DnemeHTHI TMHEHHO-|MaTemaTuieckas Mo/iesb. 3aauyi MaTeMaTHuecko-| KommokBuym

r'o MPOrpaMMHUpPOBa-
HUS

ro mnporpammuposanus. IIpumepst. IIpusenenue
o0mieil 3aayMl JTMHEHMHOTO NPOrpPaMMHPOBAHUS K




kaHoHn4yeckoi popme. I'paduueckuit meron pere-
HHUs 3a/1a4¥ JIMHEMHOTO NPOrPaMMUPOBAHUs C JBY-
Ms IepeMeHHbIMU. CUMIUIEKCHBI METOJ PELEHUS
3a/1a4 JIMHEWHOr0 MporpamMmmupoBanus. Meron uc-
KyccTBeHHOro 6asuca. TpancnoprHas 3ajaua M-
HEWHOI0 IIPOrpaMMHUpOBaHMs. Merox mnoTeHunua-
noB. TpaHcnopTHas 3ajada C OrpaHUYCHHUSIMHU HaA
IPOIYCKHYIO cIIOcOOHOCTh. TpaHcmopTHas 3ajnauda
110 KPUTEPUIO BPEMEHU.

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.

Ne Haumenoanue pas- Conepanne pasiena MdopMma Tekymie-
Jena 0 KOHTPOJISI
1 2 3 4
2. | DnemeHTsl TuHEH- |OCHOBHBIE TOHATHA: MaTpulbl, omnpenenautenu.| [Iposepka go-
HOM1 anreOpsl HeiictBust Hax wmarpunamu. OOpaTHas MaTpuUlla,| MAIllHEro 3aja-
panr Marpuubl. CBoiicTBa onpenenureneil. Cucre- HUS
Marpuiisl u onpene- N N
MBI JIMHEHHBIX ypaBHEHUH. Pemienue cucrem c mo-
rem Mmompio dopmyn Kpamepa, meronom [Maycca. Cu-
CTEMbI JINHEUHBIX OJJHOPOAHBIX YPABHEHHII.
2 DOneMeHTHI InHeW- |BekTophl U omneparnuu Haja HUMH. BektopHoe mpo-| [Iposepka mo-
HOM anreOpbl cTpaHCcTBO. IIoHATHE NTMHENHON 3aBUCHMOCTH BEK-| MAIIHETO 3a/1a-
. TOpoB. baszuc, pazmepHOCTh. MHOXKECTBO pEIICHUN HUSA
JIuneiinbie npo-
CJIOV.
CTpaHCTBa
3 Ananmutuueckass |Cuctembl KOOpAMHAT: JaekapToBa, nossipHas. Jlu-| TIposepka mo-
reoOMETpUs Ha IIIOC- [HUM TIEPBOTO MOPSIKA HA TUIOCKOCTH. Y paBHEHHUSI| MALIHETO 33a]1a-
KOCTH npsiMoit Ha tiockocTu. OCHOBHBIE 3a/1aud. JInHUM HUSA
BTOPOT'O TMOPSIZIKA: OKPYKHOCTh, 3JUIUIIC, THUIepOo-
na, napabona. OOiiee ypaBHEHHUE JIMHHM BTOPOTO
nopsiaKa.
4 AHanutuueckass |YpaBHeHue npsiMoil u mockoctu. Tunossie 3ana-| IIposepka no-
TEOMETpHUS B MIPO-  [UH. MaIHEro 3a/1a-
CTpPaHCTBE HUSA
5 |KommnekcHble yncna [[lonatue komruiekcHoro yucna. I'eomerpuueckoe| [IpoBepka mo-
M300pakeHNne KOMIUIEKCHBIX 4ucesl. DOopMbI 3alu-| MaIllHEero 3a/a-
CU KOMIUIEKCHBIX uncen. [[eficTBUs HaJl KOMILJIEKC- HUA
HBIMU YHUCJaMU: CJIOKEHHE, BbIUUTAHHE, YMHOXeE-
HUE, JIeJIEHUE, BO3BEACHUE B CTENEHb, U3BJICUCHUE
KOpHEH.
6 | Benenue B ananmu3 [MHuoxkectBa. UwucioBeie MHOXecTBa. MHOXxecTBo| [IpoBepka mo-
NEHUCTBUTENBHBIX 4nceld. UuCnoBble MPOMEXKYTKH.| MAIIHETO 3a7a-
OxkpectHocTh TOYKHW. [lonsitne Qynkiuu. Yucmo- HUS

Bole GyHkumu. ['paduk pyakmuu. CrocoObl 3aa-




HUsl QyHKUMU. OCHOBHBIE XapaKTEPUCTHKH (PYHK-
nuit. O6patHas Qynkmus. CrnoxxHas Gynkius. Oc-
HOBHBIE JIEMEHTApHbIC PYHKIUHU U UX IpadUKH.

[Ipenen hyukmmm.
HenpepbiBHOCTH

byHKIHHA

Uucnosas nocnenosarenbHocThb. [Ipenen uncnoBoit
rocienoBarenbHOCTH. [IpenenbHblil nepexo B He-
paBeHcTBax. IIpegen MOHOTOHHOM OrpaHUYEHHOU
nocnenoBarenbHocT. Yucno e. HatypanbHeie 10-
rapudmel. I[lpenen ¢ynkumm B Touke. CBoMCTBA
npenenoB. beckoneuno manbie ¢yHkuuu. becko-
HeyHO Oosbinne (GyHKuu. OCHOBHBIE TEOPEMBI O
npeaenax. llpu3Haku CylecTBOBAHMS IPEIEIOB.
[TepBolii 3aMmeuatenbHblid TIpenen. Bropoi 3ameya-
TEJBbHBIN npenen. HenpepbIBHOCTh (YHKIIMU B TOY-
ke. HempepplBHOCTh (DYHKIIMM B HWHTEpBAJIC W Ha
orpeske. Touku paspeiBa ¢yHKUH. OCHOBHBIE
TEOpEMBbI O HENpPEephIBHBIX (QYHKIUAX. Hempepbis-
HOCTh 3JeMeHTapHbIX ¢yHKuui. CBoiictBa (QyHK-
LMW, HEIIPEPBIBHBIX HAa OTPE3KE.

[IpoBepka no-
MAIIIHETO 3a/1a-
HUS

Anddepenuupye-
MOCTb (PyHKUIUU

3ajauy, OPUBOJALIME K IOHATHIO IIPOU3BOJHOM.
Onpenenenre MpoU3BOJHOM, €€ MEXaHUYECKUH M
reoMeTpuuYecKuid cMbIci. CBsI3b MEXy HENPEPbIB-
HOCTBIO M U] depeHInpyeMocTbi0 QyHKIUU. AJl-
reOpandeckue cBoiicTBa mpousBogHOU. [IpousBosn-
Has cJI0KHOU 1 oOpatHoil ¢pyHkimil. [Ipon3BoaHbIe
OCHOBHBIX d3JIeMeHTapHbIX ¢yHKIuA. Tabnuna
npou3BoHBIX. Onpeaenenue nuddepeHiuana, ero
reoMeTpuueckuil cMmbici. [Ipumenenue auddepen-
nuana K NpuOIMKEHHBIM BblunciaeHusM. [Ipous-
BoAHbIE U Jud@epeHuanbl BHICIIUX MOPSIKOB.
UccnenoBanne ¢QyHKIUI C MOMOUIbIO MPOU3BOJI-
HbIX. TeopeMbl 0 AU PepeHIUpPyEMbIX (YHKIHUIX.
Bozpactanue u yobiBaHue QyHKIUH. MakcumMyM U
MUHUMYM (yHkuuu. Hambonbiiee n HauMmeHbllee
3HaueHus: QyHKUUU. Bpimyknocts rpaguka QyHk-
muu. Toukum mepermba. AcUMOTOTHI Tpaduka
¢ynkuuu. OOmias cxema uccieoBaHus GyHKIUN U
noctpoenus rpaduka. @opmyina Teitnopa a1 MHO-
rouneHa. @opmyna Telmopa 118 IPOU3BOIBHOU

GyHKIMU.

[Iposepka no-
MalIHero 3aja-
HUA

Heonpenenennsiii
AHTErpaI

[TonsTre mepBOOOpa3HON W HEONPENETECHHOTO HH-
terpana. CBONCTBa HEOINPENEIECHHOTO HHTErpana.
Tabnuiia OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB.
OCHOBHBIE METOJIbI UHTEIPUPOBAHUSA: METOJ HEIO-
CPEICTBEHHOI0 MHTEIPUPOBAHUSA, METOJ WMHTErPH-
pOBaHUs TOACTAHOBKOH (3aMEHOW IEepEeMEHHON),
METOJ, UHTErpUPOBaHUA MO 4YacTsaM. MHTerpupoBa-
HUE palMoHAIBHBIX (yHKIUH. WHTerpupoBaHue

[TpoBepka no-
MaIHEro 3a/1a-
HUA




TpUroHomerpuyecknx (ynkuuii. HTErpripoBanue
UppaMOHATBHBIX (DYHKITHIA.

10

OnpeneneHHblid UH-
Terpai

3amaun, MPUBOAAIIUE K MOHSATHIO OMPEIEICHHOTO
unterpasia. dopmyna HeroTona-Jleiioaumna. Oc-
HOBHBIE CBOMCTBA OIpEAENCHHOr0 UHTerpasa. Bei-
YHUCIIEHUSI OIPEIeJICHHOro HHTerpana: Qopmyna
Hprorona-JIeliOHuIla, HHTErpUPOBAHUE MOJACTAHOB-
KOW (3aMEHOW TNEePEeMEHHO), WHTErPUPOBAHUE IIO
gacTsaM. HecooctBennbie nnterpansl (I u Il pona).
[IpunoxkeHus OmpeneIeHHOro WHTEerpajia: BbIYHC-
JIeHUE IUIOWAAeH IUIOCKUX (Uryp, BBIYUCICHUE
JUTHHBI IyTY TUIOCKON KPUBOM, BEIYMCIICHHE 00beMa
TeJa, BHIYMCIICHHE TUIOMIAIU MOBEPXHOCTH Bparile-
HUsl. MexaHWYeCKHUe MPUITOKEHHUS.

[IpoBepka no-
MAIIIHETO 3a/1a-
HUS

11

DyHKIMU MHOTUX
TepEMEHHBIX

OcnoBuble nousaTus. [lpenen ¢pynkuun aByx nepe-
MeHHbIX. HemnpepbIBHOCTh (YHKIMH JBYX Iepe-
MeHHbIX. CBoHcTBa (YHKIMHA, HENpEepbIBHBIX B
orpanndyeHHON obnactu. [IpowsBomgubie 1 audde-
peHuuanbl QyHKIMM MHOIMX NepeMeHHbIX. Yact-
HbI€ IPOU3BO/IHBIE U JU(epeHIraIbl IEPBOro Ho-
psaka. YacTHble pou3BOJHBIE U TU(depeHIalbl
BbIcIIMX nopsakoB. Auddepenuupyemocts u mos-
Hbl nuddepenuman ynkuuu. [Ipumenenne no-
Horo auddepeHnnana K NpuoInKeHHbIM BbIYUCIIE-
HusiMm. [IpomsBognast cnoxuoit ¢ynkiuu. [lomHas
npou3BojaHas. VHBapHaHTHOCTH (HOPMBI TEPBOTO
muddepernmana. DKCTpeMyM (QYHKIIUU JBYX Iie-
pemenHbix. Heobxonrmoe u 1ocTaTrouHoe YCIOBHE
skcTpemyMa. Haumbonbiiee 1 HauMeHblllee 3Haue-
HUus (QYHKIUHU B 3aMKHYTOH oOsactu. MHTerpupo-
BaHUE (DYHKIMIT MHOTUX TIEpEMEHHBIX.

[Iposepka no-
MalIHero 3aja-
HUA

12

Huddepenumanbabie

YpaBHEHUS

3amaun, mnpuBoAsgmme K auddepeHuaNbHEIM
ypaBHeHUsM. Jluddepenunansupie ypaBHeHus |
MOpSAZIKA: ypaBHEHUS C pa3JeSIONIMMUCS Tepe-
MEHHBIMH U TIPUBOJAIINECS K HHUM, IJTUHEHHBIE
ypaBHeHus, ypaBHeHue bepnymmu. uddepenun-
QIbHBIC YPAaBHEHUS BBICIIUX TOPSIKOB: JTUHCHHBIE
omHOponHbIe ypaBHeHus |l mopsinka, nuHEITHBIE
OJTHOPOJIHBIE ypaBHEHHS N-oro nopsaka. Uaterpu-
poBanue AuQdepeHInaIbHbIX YpaBHEHUN BTOPOTO
MOpsAZIKa C TOCTOSIHHBIMU Kod(pdunuentamu. JIu-
HEWHBIE  HEOJHOPOJHBIE  nuddepeHInaTbHbIe
ypaBHeHus |l mopsnka. Ctpyktypa oOmiero pere-
HUS JIMHEWHOTO HEOTHOPOJHOTrO nuddepeHnais-
Horo ypaBHeHus |l mopsnka. Merox Bapuanuu
MIPOU3BOJILHBIX MOCTOSIHHBIX. VHTerpupoBanue Ju-
HEHHBIX  HEOAHOPOIHBIX U epeHITnaTEHBIX

IIposepka no-
MalIHero 3a/1a-
HUs




ypaBHeHuii || mopsaka ¢ mOCTOSHHBIMU KO3 PULIN-
€HTaMH U CBOOOJHBIM YJICHOM CIEIHaIbHOTO BHU-
na. Ilonarue o kpaeBbIX 3amadax. Cucremsl audg-
(bepeHanbHBIX  ypaBHeHUH. WHTerpupoBanue
HOpMaJIbHBIX cucTeM. Cuctemsl THHEHHBIX audde-
PEHLIMANBHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3(-
bunmeHTamu.

13 DJIeMEHTBI OcHoBHble TIOHATHS. Pa3Merenusi, nepecraHoBku,| [Iposepka no-
COUYETaHUA. MalIHero 3a/aa-
KOMOMHATOPUKH
HUSA
14 Crnyuaiinble MHuoxecTBO ciydailHbIx coObITHil. Kiaccuueckoe| IlpoBepka mo-
olpesieJieHue BEPOATHOCTH coOObITUH. Teopema o|malliHero 3aja-
coorrTus CIIOKEHHH M YMHOXEHUU BeposTHocTei. llomHas HUS
rpynmna coObIThil. BepoATHOCTh MOSBICHHS XOTS
Obl 01HOTO cOOBITUA. POpMyJIa TOTHOW BEPOSITHO-
ctu u (opmyna baiteca. ®opmynsl bepuymiu u
[Iyaccona.
15| Huckpernsie ciy- |3akoH pacnpeneneHus BepositHocter. Dynkmus| [Iposepka mo-
YaiiHbIe BEJIMYMHBI |pacripeniesieHus: BeposTHocTel u e€ rpaduk. IlnoT-| mamuero 3aa-
HOCTb pacnpeiesneHus BeposTHOcTe. MaremaTu- HUSA
YECKOE 0’KUJIAaHUE U TUCIIEPCHUSL.
16 | HenpepsbiHble cny- |PyHKIMs paciipenesieHust BeposiTHocTed U 1uioT-| [IpoBepka no-
yaiiHble BEJIMUYMHBI |HOCTh BEPOSITHOCTH. MaTeMaTH4yecKkoe 0KUAaHUE M| MalIHEro 3a/1a-
mucnepcus. PaBHoMmepHoe pacnpenenenue. Hop- HUSA
ManbHOEe pacnpeaeneHue. [lokasarenpHoe pacmpe-
JIEJICHNE.
17| Maremarnueckas |Bribopka u e€ npeacrasnenue. Pacnipenenenue ya-| [IpoBepka mo-
cratuctuka. Beioop- [cTor. Dmnupudeckas (QyHKIUS pacmpenesieHus. | MalTHero 3a/1a-
ka u e€ npexacrasine- |[lonuron u rucrorpamma. HUSA
HUE
18| Craructuueckoe |Todeunsie omeHku. Beibopounas cpemuss u BeiOO-| [IpoBepka Jjo-
OLICHHUBaHUE pouHass gucnepcus. Merox MOMEHTOB. MeToa| MalIHero 3ajia-
HauOoJbIIero mnpaBaonoaoous. VHrepBanbHbIE HUSA
OLICHKH.
19 |IlpoBepka cratuctu- |OcHoBHble moOHATHA. CpaBHeHue BbeIOOopouHOH| [IpoBepka no-
YECKUX TMIOTE3  |CPEAHEM C MaTeMaTHyecKuM oxxkujaanueM. CpaBHe-| MAlIHETO 3aa-
Hue AByx nucnepcuil. CpaBHEHHE ABYX MaTeMaTH- HUA
yeckux oxwunaHuil. IIpoBepka runoressl o pacmpe-
nenenun. Kpurepuii [Iupcona.
20 | DnmeMeHTHI JIMHEHO- (MaTemaTiudeckas MoJielb. 3agayn MareMatudecko-| [IpoBepka mo-
ro MporpaMMHupoBa- [ro0 mnporpammupoBanus. I[Ipumepsl. llpuBenenue| mamHero 3ana-
HUS oOmiell 3aaun JIMHEWHOTO MPOTPAMMHPOBAHHS K HUS

kaHoHH4Yeckor (opme. ['paduyeckuii MeToa perre-
HUS 321241 JIMHEHHOTO MPOrPaMMHPOBAHUS C JBY-




M

3a/1a4 JIMHEWHOIr0 NporpamMmupoBanus. Meron uc-
KyccTBeHHOro 6asuca. TpancnoprHas 3ajgavya M-
HEWHOI0 IPOrpaMMHUpOBaHMs. Meron mnoTreHunua-
n0B. TpaHcnopTHas 3ajada C OrpaHUYCHHUSIMHU HaA
IPOIYCKHYIO cIIOCOOHOCTh. TpaHcmopTHas 3axauda
110 KPUTEPUIO BPEMEHU.

NEPCMCHHBIMHU. CHMINUIEKCHBIN MCTO/] PCHICHUA

2.3.3 JlabopaTopHble 3ausiTusi. He npegycMoTpeHsl

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)

He npenycmoTpenst

2.4 TlepeyeHb y4eOHO-

MeTOAMYECKOr0 o0ecredeHus JJsi CAMOCTOSITeIbHOH padoThI

00y4YaKIIUXCS M0 TUCIHILINHE

[Tepeuensb yueOHO-METOIUIECKOTO 00CCTICUCHUS TUCITUTUIAHBI
10 BBITIOJTHEHUIO CAMOCTOSITEILHON paOOThI

Ne Bun CPC

1 2 3

1 |IIpopabotka yuebHOrO |«Memoouueckue yKasauus no op2aHu3ayuu CamoCmosmenbHOU
(TEOPETHYECKOT0) MaTe- |[Pabomvl CMyO0eHmo6y», ymeepicoennvle Kagheopou Gynxyuo-
puana HaIbHO20 aHanuza u aneedopvi , npomokon Ne 10 om 10 anpena

2018 2.

2 |BeimosiHeHMe JOMAIIHUX [« Memoouyeckue yKazanus no OpeaHu3ayuu camocmosmenbHou
3a/1aHuil (pelienue 3a-  |[pabomol  cmyoenmosy, ymeepicoennvle Kapeopoi @ynkyuo-
nay) HaIbHO20 aHanuza u aneedopvi , npomokon Ne 10 om 10 anpena

2018 2.

3 [IloaroroBka K Tekyuemy |« Memoouueckue yKazanusi no OpeaHu3ayuu camoCcmosmenbHou
KOHTPOIIIO (KOHTPOJIbHAs |[PA00mbl  CIMyO0eHmosy, ymeepiicoentvle Kageopou gynxyuo-
pa6oTa u ap.) HAIbHO2O aHanu3a u aneeopwvl , npomoxoa Ne 10 om 10 anpens

2018 2.
4 |IIpomexxyTouHas arte- |«Memoouueckue yKa3aHus NO Op2aHUu3ayuu CamocmosmenbHol

cTanus (9K3aMeH)

[pabomuvl  cmyOoeHmosy, YymeepicoeHHvle Kageopol GyHKYUo-
HAIbHO2O aHanu3a u aneeopwvl , npomoxoa Ne 10 om 10 anpens

2018 2.

VY4eOHO-METOMNYECKUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroImUXCs U3

Yrclia THBAIHU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSAMH 310poBbs (OB3) nmpenocraBustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS M BOCIIPUITHS HH(POpMALIUU:

Jis U1 ¢ HapYIICHUSIMH 3PEHUS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO TIOKYMEHTA,

JUJist T ¢ HApYIIEHHUSIMA CITyXa!

— B Ie4aTHoi (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.
Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:




— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-
YAIOIIUXCAL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

IIpy m3ydeHun NaHHOrO Kypca MCIOJIB3YIOTCS TPAJIUIMOHHBIC JICKIUU U IPAKTUYECKUE
3aHATUS.

HGJIB MPAKTUYCCKUX 3aHATHN — HAay4YUTb CTyACHTA NPUMCHATH IMOJTYYCHHBIC Ha JICKIIUAX
TEOPETHYECKUE 3HAHUA K PEIICHHUIO U UCCIEJOBAaHUIO KOHKPETHBIX MATEMATHUYECKUX U METO/IU-
YecKuXx 3a7a4d. B cemecTpe mpoBOSATCS KOHTPOJIbHBIC PAOOTHI JIJIsl POBEPKH YCBOSHUS MaTEpH-
aja CTyJEHTaMHu.

CamocrosiTenbHast paboTa CTYAEHTOB SIBIISIETCS HEOTHEMIIEMOM 4acThO IpoLecca Moro-
ToBKHU. [log camocTosTenbHON pabOTOM MOHUMAETCS YacTh yueOHOM TUIaHUpYeMOi padoThI, KO-
TOpasi BBIIOJHAETCS 10 33JIaHUIO U IIPU METOAMUYECKOM PYKOBOJICTBE IIpenoaBaTelis, Ho 0e3 ero
HEIMOCPEICTBEHHOTO YYacTHSI.

CamocrosiTenbHass paboTa HalpaBjeHa Ha YCBOEGHUE CHCTEMbl HAyUHBIX U MIpodeccHo-
HAJIbHBIX 3HaHUHU, POPMHUPOBAHUS YMEHHI U HABBIKOB, MPUOOPETEHHE OIBITA CAMOCTOSTENLHOM
TBOpueckoil aestenbHocTH. CPC momoraer ¢GopMupoBaTh KyJabTYpPy MBIIUICHUS CTYIEHTOB,
pacIIMpSTh O3HABATEIbHYIO AESITEIbHOCTD.

Buapl camocTosiTenbHON paboThI MO KypCy:

a) no yenam: MOArOTOBKA K JICKIUSAM, K MPAKTUYECKUM 3aHATUSM, K KOHTPOJIbHOI pado-
T€, K 9K3aMEHY, BBIIIOJIHEHUE TUIIOBOI'O pacyera, MOJr0TOBKA MMPOEKTHOIO CEMECTPOBOIO 3aja-
HUA B BUJIE MPE3EHTAIIH.

0) no xapakxmepy padomusl: U3y4eHHE JINTEPATYpPbl, KOHCIIEKTA JICKIUH; ITOUCK JINTEpa-
Typbl B OMONHMOTEKE; KOHCIEKTUPOBAHHWE PEKOMEHIYEeMOH /I CaMOCTOSITENIbHOTO HW3y4YeHUs
HAay4YHOU JUTEPATYPHI; PEIICHUE 3a/1a4, OJrOTOBKA MPOEKTA.

Jnst v ¢ orpaHUYeHHBIMM BO3MOYKHOCTSIMU 370POBbS IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMH C HCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTalmu.

4.1 ®oHA OLEHOYHBIX CPeJICTB A5 MPOBEIeHNs TeKYIero KOHTPOJIA.

VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUHU C IpadUKoM y4yeOHOro mpolecca.
[Tpouecc camocTosTENbHON pabOThl KOHTPOJIUPYETCS BO BpeMsl ay[IUTOPHBIX 3aHATHI M MHIU-
BUyaJIbHBIX KOHCYJIbTAIIUM.

OneHOYHBIMU CPEACTBAMHM JAUCLUIUINHBI SBIISIOTCS CPEACTBA TEKYIIEro KOHTPOJsS (OTBET
y JIOCKH Y NPOBEPKA JOMAILHUX 3a/laHnil) U UTOTrOBas aTTecTanus (3K3aMeH).

OneHka ycreBaeMOCTH OCYLIECTBIISIETCA 110 pe3yJbTaTaM YCTHOI'O ONpoca,  OTBETa Ha
JK3aMEHE, B X0JI€ KOTOPOT'O BBISABIISIIOTCS YPOBEHb 3HAHUI U OHUMaHMs TEOPETUYECKOTO MaTe-
puaa.

BaxHbIM 371eMeHTOM 00pa30BaTEIbHOM TEXHOJIOTUH SIBIISIETCSI CAMOCTOATENbHAs padoTa
CTYJEHTA, BKJIIOYAIOLAs BBIMOJIHEHUE NHANBUAYAJIbHBIX 3a/laHUM.

4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEACHUA MPOMEKYTOUYHOM ATTECTAIUN.
[lepeueHs BOPOCOB, BBIHOCUMBIX Ha 3K3aMEH

1 cemectp
1. Marpuusl. OcHOBHBIE OHATHS. [[eficTBUS Ha/l MaTpULIAMU.
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Onpenenurenu. OCHOBHbIE TOHATHS. CBOMCTBA ONPEACTUTENS.
Cucrembl TUHEHHBIX ypaBHEHUN. OCHOBHBIC TIOHSATHUS.

Pemienue HeBBIpOKACHHBIX JIMHEHHBIX cucteM. Dopmyinbl Kpamepa.
Pemenne cucreM nuHenHbIX ypaBHeHU MeToaoM ['aycca.

Yuciia 1 UX CBOMCTBA. |a| , (,b), 0.

OyHKIUHU: 00J1aCTh ONPENIEIeHNUs, MHOKECTBO 3HAUEHUH, anredpanyecKue oneparmm,
koMmmosuius Gpyakuun. ['paduk Gyakmmm, npeodpazopanue rpadhukoB QyHKITHIA.
OcCHOBHBIE XapaKTEPUCTUKH MOBEACHUS (DYHKIIHH.
Knaccudukanus pynkiuii. HessBable GyHKIINMHN, 00paTHBIC (QYHKIIHH.
Jluneiinas QyHKIHS.
KBanparuunas ¢pyHKIus.
Crenennas GyHKIHS.
Jlorapudmuueckas u nokazaTenbHas QyHKIUH.
Tpuronomerpudeckne GyHKINH.
HexaproBbl koopauHaThl. PaccrosiHne Mexay 1ByMms Toukamu. [lenenue otpeska B AaH-
HOM OTHOILIEHHH.
[TonstpHBIE KOOPAMHATHI.
[IpsiMast TMHUSA HA IIIIOCKOCTH.
[1nockocTs, mpsiMasi B IPOCTPAHCTBE.
Onnurc.
['unepOona.
[Tapabomna.
KommiekcHsbie uncna. OCHOBHbIE TOHSATHS.
['eomeTprueckoe n300pakeHNE KOMIJIEKCHBIX YHCEI.
@opMBI 3aIMCH KOMIUIEKCHBIX YHCEN.
JleiicTBUS HaJl KOMIUIEKCHBIMU YHCJIaMU: CJI0’KEHUE, BBIYMTAHUE, YMHOXKEHUE, JIeTICHHE,
BO3BEJICHUE B CTEIIEHb, U3BJICUECHUE KOPHEN.
2 cemecTp
beckoHEeYHO MaJlble BEJIMYUHBI U UX CBOMCTBA.
beckoHe4yHO 00IbIINME BETUUNHBI U UX CBOMCTBA.
Onpenenenue npeaena. CBONCTBa Mpe/eia, CBI3aHHbIE ¢ alredOpandeckKUMu orepanus-
MHU.
CaolicTBa nipeena, CBA3aHHbIE C HEPABEHCTBAMM.
IlepBbIil 3aMeyaTENbHBIN MIPEEN.
Bropoii 3ameqarenbHbIi Ipeael.
HenpepriBHble QYHKIIMHM U TOUKH pa3pbiBa. [IpumMepsi.
CaoiicTBa (h)yHKIMMHA, HETIPEPHIBHBIX B TOUKE.
CaolicTBa (yHKIMI, HEMIPEPHIBHBIX Ha OTpe3Kke. MeTo1 HHTEpBaoB.
3ana4yu, NIPUBOAAILMUE K TIOHATUIO TPOU3BOIHOM.
Onpenenennie npou3BoaHOM. [Ipon3BogHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO.
[Tpon3BoiHas CIOXKHON (QYHKIIMH, TPOU3BOIHAS OOPATHON (QYHKIIUH.
[Tpou3BoHas TPUTOHOMETPUYECKUX (DYHKIIUH.
[Tpon3BoiHas OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHIA.
[pousBoauas ¢pyukmmii log , x, a*, x*.
Huddepenunan pyukiuu. [IpubaukeHHbIe BBIYUCIEHUS ¢ TOMOIIBI0 TuddepeHiuana.
[TpousBonHbIe U TuddepeHIanb BeIcIMX nopsakos. [Ipasumno Jlonurans.
®opmyia Teitnopa.
®opmyna Teitnopa mist hyskmmii €*, sin X, cos X, In(1+ x).
MOHOTOHHOCTB. DKCTPEMYM.
Beimyknocts. Touku neperuoa.
Acumnrotsl. Haubonbiee 1 HauMeHbIee 3HaueHHs.



48.Heomnpenenennsiii uaTerpai. [leppoodpasnas.
49.CBoiicTBa HEONPEIEIECHHOTO UHTErpaa.
50.Tabnuiia OCHOBHBIX HHTETPAJIOB.
51.0OcHOBHBIE METO/IBI UHTETPUPOBaHUs. MeTo1 HEMOCPEACTBEHHOTO UHTETPUPOBAHUS.
52.0OCHOBHBIE METOJIbI HHTETPUPOBaHUsA. MeTo1 MHTETPUPOBAHUS TTOJICTAHOBKOM (3aMeHa
NIEPEMEHHOI).
53.0OcHOBHBIE METOJIbI HHTETPUPOBaHUA. METOI MHTErPUPOBAHUS 110 YACTSIM.
54.MaTerpupoBanue panroHaIbHbIX QyHKIUM. [TonsaTue o panuonansHeix QyHKIusAX. MHTE-
TPUPOBAHKE MPOCTEHIINX PallMOHABHBIX ApoOel. IHTerpupoBaHue palmoHaIbHBIX APOOEH.
55.MlaTerprpoBaHre TPUTOHOMETPUIECKUX (DYHKITHIA.
56.MaTerpupoBaHue KBa3MMHOTOWICHOB.
57.0npenenenubiii uHTErpait. ['eomeTpuyeckuii 1 GU3NIECKUI CMBICI OTIPEICIIEHHOTO HHTE-
rpaja.
58.®opmyna Herotona-Jleitbouuiia.
59.0cHOBHBIE CBOICTBA ONPEIEICHHOTO UHTErpaa.
60./HTerpupoBaHue MoACTaHOBKOH (3aMEeHA IIEPEMEHHON ).
61.MaTerpupoBaHue 1o 4acTsM.

3 cemecTp

1. ®ynkuum nByx nepemeHHbIx. OcHoBHbIE oHATHS. [Ipenen ¢pynkuuu. HenpepbsIBHOCTS.

CoiicTBa (h)yHKIHIA, HETIPEPHIBHBIX B OrPAaHHYEHHOMN 3aMKHYTOH 00JIaCTH.

YacTHble IPOU3BOAHbIE IEPBOTo MOpska. YacTHbIE MPOU3BOIHBIE BBICIIUX ITOPSIKOB.

JuddepernmpyeMocTs 1 MoHBIN nuddeperua.

[Tpon3BosiHas CIOKHOU QYHKLIUH.

DKCTpeMyM (PYHKITUHU ABYX MepeMeHHbIX. OCHOBHbBIE TTOHSITHSI.

Heo6xonumoe 1 10cTaTOYHOE YCIIOBHSI SKCTPEMYMaA.

HaubGonrpiiee n HaumeHblllee 3Ha4eHUs PYHKIIUK B 3aMKHYTOM 00JIaCTH.

Juddepennunanbubie ypaBHeHHss. OCHOBHBIE MOHATHS. 3aJauu, MPUBOJIIUECS K Tudde-

PEHIMAIBHBIM YPABHEHUSIM.

9. uddepenunanbHble ypaBHEHHS IEPBOTo nopsaka. OCHOBHbIE MOHSTHS.

10. YpaBHEeHHS ¢ pa3aeNONIMMHACS IEPEMEHHBIMH.

11. JIuneiiHble ypaBHEHHUS.

12. JIuneitapie muddepeHnpaIbHbple ypaBHEHUS BTOPOTO nopsiaka. OCHOBHBIE TOHATHSI.

13. JIuneiinble ogHOpOHBIE AU depeHLnanbHble ypaBHEHNS BTOPOrO MOPSI/IKA C MTOCTOSH-
HBIMH KO3 (pULIeHTaMu.

14. JIuneitnble HeoTHOPOAHBIE MU DepeHIInaTbHbIE YPABHEHUS BTOPOT'O MOPSIKA C TOCTO-
SHHBIMH K03 PUIIIeHTaMU.

15. TlonsiTHE O KpaeBoii 3a1aue.

16. KombOunaropuka. Beibopka, pa3menieHus, nepecTaHoBKH, coueTanus. [IpaBuia cioxe-
HUS ¥ YMHOKEHUS.

Nk~ WN

4 cemecTp

1. Cayuaiinslie coObITHs. Knaccudeckoit onpeneneHie BeposTHOCTH.

Crnyuaitnbie coObITHS. TeopeMbl CI0KEHHUS U YMHOKEHHUS BEPOSTHOCTEH.

Canyuaiinblie coobiTus. [TonHas rpynmna coObTHil. BeposTHOCTH nosiBieHus X014 ObI O/1-
HOTO COOBITHSI.

Canyyaiinbeie coObITHs. POpMyria MOTHONW BEPOSTHOCTH.

Cnyuaitasie coobiTus. @opmyina batieca.

Canyuaiineie coobiTus. [ToBTOpenue ucneiranuii. @opmynsl bepaymnu u [lyaccona.
JrMckpeTHbIe ciiy4daiiHble BETUYMHBL. 3aKOH paclpeeieHUs] BEPOSITHOCTEM.
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14.
15.

16.
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10.

11.

12.

13.

14.
15.
16.
17.
18.

19.

20.

JuckpeTHble ciyJyaiiHble BeIUYMHbl. MaTtematndeckoe oxuaanne. CBoiiCTBa MaTeMaTH-
YEeCKOT0 0)KMJIaHUS.

JuckpetHble cilydaiiHble BeJIMUMHBL. Jucnepcus, cpeiHee KBaApaTUUHOE OTKIOHEHHE.
CBolicTBa AuMCIEPCUH.

JuckpeTHble cilydaiiHble BEJIMUMHBI. bBUHOMUAIbHOE pacipeiesieHue.

HenpepsiBHbIe cinydalinbie BennurHbl. QyHKIUA pacipeieIeHus BEPOSITHOCTEN U IUIOT-
HOCTb BEPOSITHOCTU. BepOosATHOCTh MonaiaHusl Cily4ailHOW BEJIMYUHBI B 33JaHHBIN UHTEP-
BaJl.

HenpepsiBHbIE Cityyalinble BenMuuHbl. MaTemaTuuyeckoe oxxuganue. CBoiicTBa MmaTeMa-
TUYECKOT0 OXKUIAHUSI.

HenpepsiBHbIE CiyuyaliHble BeIMUUHBL. J(Ucniepens, cpeiHee KBaIpaTUYHOE OTKIOHEHHUE.
CBolicTBa AuCIIEPCUH.

HenpepsiBHbIE CiyyaliHble BEIMYUHBI. PABHOMEpPHOE paclpeiesieHue.

HenpepsiBHbIE cinydalinble BennurHbl. HopManbHOE pacnpeneneHue.

HenpepsiBHble ciiyualinbie BennuuHbl. [lokazarenbHoe pacnpeneneHue.

CucreMsl ciy4yailHbIX BEJIMYMH. 3aKOHBI PACIIpeieIeHHs] IBYMEPHOI CllydyaiiHOM BeITu4u-
HBI.

Cucrembl ci1ydyallHbIX BEJIMUMH. YHCTIOBBIE XapaKTEPUCTUKH CUCTEMBI JBYX CIyYalHbBIX
BEJIMYMH.

Maremaruueckas craTuctuka. Berbopka. Pacnpenenenue 4actor.

Maremaruueckas ctatuctuka. Beibopka. Pacnipenenenue oTHOCUTEIBHBIX YACTOT.
MaremaTrueckasi CTaTUCTHKA. DMIUpUYCcKast QyHKIUS pacIpeICIICHHSL.
Marematnueckas cratuctuka. [losMron u ructorpamMmma 4acTor.

Maremaruueckas ctaTucTuka. [1o1Mron u rucrorpaMMa OTHOCUTENIBHBIX YacTOT.
Craructudeckoe onieHuBaHue. Todeunslie olleHKU. BriOopouHas cpenusis. Beibopounast
mucnepcus. Mcnpasnennas nucnepcus. Ctanaapr.

Craructuueckoe olieHrBaHue. MeToJ MOMEHTOB.

Craructuyeckoe olleHHBaHue. MeTos HanbobIIero npasaonoaooms. bunomuansHoe
pacpeneneHue.

Craructudeckoe oreHuBanue. Meros HanbombIero mpasaomnoaoous. [TyaccoHoBckoe
pacpeneneHue.

Craructudeckoe orneHuBanne. Meros HanbombIiero npasaonogoous. [TokazarensHoe
pacpeneneHue.

Craructuueckoe orneHnBanue. IHTepBasibHBIE OIICHKU. JlOBEpUTETbHBIN HHTEPBAIT JJIS
MaTEeMaTUYeCKOro OXKUIAHUS.

Craructuueckoe orneHuBanue. IHTepBaibHBIE OIICHKU. JlOBEpUTENBHBIN HHTEPBAI IS
CPEIHEro KBaJIpaTUYHOTO OTKJIOHEHHUS.

[IpoBepka craTucTudeckux rumnore3. Hymnesas u anpTepHaTHBHAS TUNOTE3bI. OMUOKH
MEPBOTO U BTOPOTO pojia. YpoBeHb 3HaUMMOCTH. Ctatuctuueckuit kpurepuid. Kputnue-
cKkas 00JacTb.

[TpoBepka crarucTuyeckux runore3. CpaBHeHHE BRIOOPOYHON cpefHe ¢ MaTemarude-
CKHM OXHUJaHUEM.

[IpoBepka ctaTuctTuyeckux runore3. CpaBHEHUE ABYX JUCHIEPCH.

IIpoBepka ctaTucTuueckux runore3. CpaBHEHUE JBYX MAaTEMAaTUYECKUX OKHIAHUM.
[IpoBepka runoressl 0 pacnpenenennu. Kpurepuii [lupcona.

DJIEeMEHTHI JIMHEWHOTO MpOrpaMMHUpOBaHusA. MaremaTuyeckass MOJIeb. 3aJa4l MaTeMa-
TUYECKOT0 NMporpaMMupoBanus. [Ipumepsi.

DJIeMEHTHI JIMTHEWHOTO mporpaMMupoBanus. [IpuBunenue oo1eii 3a1aun TMHEHHOTO
IpOTpaMMHUPOBaHUS K KaHOHHUYECKOM (hopme. ['paduueckuit MeTo1 perieHus 3a1a4u Ju-
HEMHOI'0 IPOrpaMMHUPOBAHUS C ABYMsI IEPEMEHHBIMH.

DJIEMEHTHI JIMTHEMHOT0 nMporpaMMUpoBaHus. CUMIUIEKCHBINA METO/ PEIICHUS 3a]1a JIH-
HEWHOTO MporpaMMHUpOBaHus. MeTo1 CKYCCTBEHHOTO Oa3uca.



21. DneMeHThI IMHEWHOTO MpOorpaMMUpOBaHus. TpaHCcOpTHAs 3a/1aua JIMHEHHOTO MPOTrpaM-

MHUpOBaHusA. MeTox NoTeHuanos.
22. DneMeHThl JIMHEHHOTr0 IporpaMMupoBanus. TpaHcropTHas 3a/1a4a ¢ OrpaHMYEHUSIMH Ha

IPOIYCKHYIO CITIOCOOHOCTB.
23. DneMeHTBI IMHEIHOTO POrpaMMUpOBaHus. TpaHCIOPTHAS 3a/1a4a 0 KPUTEPHUIO BpeMe-

HH.

[TpuMepb! SK3aMEeHAIIIOHHBIX OHIIETOB.

1 cemectp
denepanbHOE rocyIapCTBEHHOE 010 HKETHOE 00pa30BaTEeIbHOE YUPEKICHUE

BbIciIero oopazoBanus «KybaHckuil rocy1apCTBEHHBIN YHUBEPCUTET
Kadenpa pynkimmonanibHOro aHaausa u aareopsl
buner Ne 00
(Hampasnenne 20.03.01 «TexnochepHas 6e3omacHocTh» Juciumuinna «BeIcias MaTeMaTHKa)

1. Merox I'aycca pemenus CJIY.

2. Paznuunble BUbI ypaBHEHUS IPSAMOM B IPOCTPAHCTBE (001Iee ypaBHEHUE, KAHOHUYECKOE

yYpaBHEHHUE).
3.3agaua.

2 cemecTp

denepanbHOE rocy1apcTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BhIcuIero oOpa3oBanus «KyOaHCKUi rocy1apCcTBEHHBI YHUBEPCUTET)
Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alNTre0psl
buner Ne 00

(Hampasnenue 20.03.01 «TexHochepHas 6e3omacHOCTh» Juctumimaa «Beiciias MaTeMaTHKay)
1. Iudpdepennunan pynkuuu. [TpuliamkeHHble BBIYMCIEHUS € TOMOIIBIO Tud depeHiuana.

2. 3anaya.

3.3anaua.

3 cemecTp

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTENbHOE YUPEKICHHE
BbIciiero oopazonanus «KybaHckuil rocyjapCTBEHHBIN YHUBEPCUTET»
Kadenpa pynkimmonanbpHoro anammsa u anreOpsl
buiter Ne 00

(Hampasnenne 20.03.01 «TexHocdepHas 6e3omacHOCTh» [Auciuminnaa «BeIciias MaTeMaTHKa)
1. Henonuele auddepennnanbabie ypaBHEHHUS IEPBOTO MOPSIKA.

2. 3amayJa.

3.3agauva.

4 cemecTp

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BhICIIeTO oOpa3zoBanus «KyOaHCKui TOCY1apCTBEHHBIN YHUBEPCHUTET»
Kadenpa GpyHKIIMOHANBHOTO aHAIN3A U alNTeOpsbl



buier Ne 00
(Hampasnenue 20.03.01 «TexunochepHas 6e3omacHocTh» Juciumuinya «Beicias MaTeMaTHKa)

1. Maremaruueckas ctatuctuka. [loauron u rucrorpaMmma 4acCTtorT.

2. 3anaya.
3.3amava.
IIpumepsl 32124, BBIHOCUMBIX HA IK3aMeH
1 cemecTp
1 sapuanm
1. Pemmuts cucremy
X+2y+z=4
3X—-5y+3z=1.
2X+7y—2=8
2. Boruncnuts npezaen
X —7x*+3
lim

x—n 4x° +8x* +2x

2 sapuanm
1. Pewmnth cucremy
X+y+2=6
2X+y—-z=1.
3X—-y+z=4

2. Beruucauts npenen
. —5x’ +5x° —3x
lim - 2 > .
x—>0]10X" +4X" +2X° =3

2 cemecTp
1 sapuanm

VI+X+Xx? -1

1. Haiitu npenen ¢pyukiun  [Im —— ;.
x—0 X

2

2-2x

2. Uccnenyiite GyHKIMIO U IOCTPONTE ee rpaduk Yy =

2 sapuanm

. 1-cosx

1. Haiitu npegen lim —.
x—0 X

. dx
2. Haiinure _[ > .
3X“+5
3 cemecTp

1 sapuanm



1. Pemmre ypasneHne Y — XYy = (1+ X’ y’) :

2. BbUHCIUTE MHTETPAT H xydxdy; 3<x<50<y<1.
D

2 sapuanm

1. Pemmre ypasuerue Xy -y =1—X°.
2.BBIMUCIATE HHTETPAT ” xy’dxdy; 2<x<4,0<y<1.
D

4 cemecTp
1 sapuanm

1.B naptuu u3 10 geraneit 7 cranaaptHbix. HaiiTu BEpOSITHOCTB TOTO, YTO CPEU LIECTH B3S-
THIX HayJaudy aeTaneil 4 cTaHJapTHBIX.
2. BeposTHOCTB TOTO, YTO CTPEJIOK TOIMAJET B MUIICHb IIPH OJHOM BEICTpene, paBHa (,8.
Ctpenky BBIIAIOT NATPOHBI, IOKA OH HE MPOMAaxXHETCs, HO He Oosee MATU marpoHoB. Haiitu
3akoH pacnpenenenus, M(X), I(X) uucna nonananuii B MUIICHb.

2 sapuanm

1.B ;T Ha TepBOM dTaxe ACBATUAITAXKHOTO JOMa BOILIN 4 4eIOBEKa, KaKJIbIH U3 KOTOPHIX
MOXET BBIMTH HE3aBHCHMO JPYT OT JIpyra Ha Jro0om staxke. KakoBa BeposSITHOCTH, UTO BCE
MacCaXupbl BEIMAYT Ha OAHOM dTaxe?

2.WcneiTryembiii iprOOp COCTOUT M3 3 MAJOHAACKHBIX 31eMEeHTOB. OTKa3bl JIEMEHTOB 32
BpeMsi T He3aBUCUMBI, @ UX BEpOSTHOCTH paBHbI cooTBeTcTBEHHO 0,1; 0,2; 0,25. Haiitn 3a-
KoH pacnpenenenus, M(X), JI(X) uncna oTkazaBmux 3a BpeMs T 3J1EMEHTOB.

OneHouHble cpeAcTBa A MHBAIUOB U JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 310pO-
Bbsl BHIOMPAIOTCS C YIETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— MpU HEOOXOIMMOCTH MHBAJIUIAM M JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISAETCS JOTOJIHUTEIBLHOE BpEMs ISl IOJTOTOBKU OTBETA HAa 3K3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YIbTATOB 00YyUSHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH 37I0POBbSI
U MHBAJIMJOB IpOIlelypa OLIEHUBAHUS PE3YyIbTaTOB OOYyUYEHMS MO JUCIHUILUIUHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

[Iponentypa orneHMBaHUs PE3yIbTaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI[ C OrpPaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO AMCLMILINHE (MOJYJIIO) MpeayCMaTpUBaeT MPeJI0CTaBICHUE HH-
dopmanuu B hopMax, aAalTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS M BOCHPUATHUS HHPOpMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst L ¢ HapyIIeHUsIMU CITyXa:

— B Ie4aTHo (opme,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JUig 1u1 ¢ HapyIIeHUsSIMHA OIIOPHO-JBUTATEIBHOTO almapara:

— B IIeYaTHOM (opme,



— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YarOIIMUXCA.
Kpumepuu oyenueanus no npomexcymounou ammecmayuu

OneHuBaHuE OTBETA HA SK3aMEHE, OCYIIECTBIISAETCS 1O CIAEAYIOIIUM KPUTEPHIM.

OneHka «0TJIMYHO» BBICTABIISICTCS CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMATH-
3UpPOBAaHHBIC, TNTyOOKHE 3HAHHUS Y4eOHON MPOrpaMMbl JUCHUIUIMHBL U YMEHHE YBEPEHHO MpUMe-
HATb X Ha IPAKTHUKE IIPH PELICHUH KOHKPETHBIX 3a/1a4;

O1eHKa «XOpoIIo» BBICTABISAETCS CTYACHTY, €CJIU OH TBEPJO 3HAET MaTepuall, [paMOTHO
U IO CYILECTBY U3JIaraeT €ro, yMeeT IPUMEHATh [IOy4CHHbIE 3HaHUS HA IPAKTUKE, HO JOIIyCKa-
€T B OTBETE WIH B PELICHUU 33/1a4 HEKOTOPHIE HETOYHOCTH;

OneHka «yA0BJIETBOPHTEIBHO» BBICTABISETCS CTYACHTY, II0KA3aBIIEMY Pa3pO3HEHHBIN
XapakTep 3HAHWU, HEJOCTATOYHO MpaBWIbHBIE (POPMYIUPOBKKA 0a30BBIX MOHATHI, HAPYIICHUS
JIOTUYECKON IOCIIEA0BATEIbHOCTH B W3JIOKEHUU IPOrPaMMHOI0 Marepuala, HO NP 3TOM OH
BJIaJIc€T OCHOBHBIMHU pa3zeiiaMH y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HEOOXOIUMOM ISt
JabHEeHIero o0y4eHus: 1 MOKEeT MPUMEHATh MOJyYeHHbIE 3HaHUA 10 00paslly B CTaHAAPTHOM
CUTYyaluu;

O1eHKka «HeyH0BJIETBOPUTEIBLHO» BBICTABISACTCA CTYIEHTY, KOTOPBIH HE 3HAeT OO0Jib-
i€l 4acTU OCHOBHOI'O COJEpKaHUS Y4eOHOM MporpamMmbl AMCLMILIMHBL, JONYCKaeT rpyoOble
OolMOKH B (POPMYIMPOBKAX OCHOBHBIX MOHSATHH JUCLMIUIMHBI U HE yMEET MCI0Jb30BaTh MOJY-
YEHHBIE 3HAHUS [IPU PEIICHUH TUIIOBBIX IPAKTUYECKUX 3a1a4.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAMMOM
JJI5 OCBOCHHS AU CLHUILINHBI
5.1 OcHoBHas1 1uTEpaTypa:

1. Bpbicmasi MaTeMaTHKA JJI1 SKOHOMHUCTOB : yUeOHUK 1Jis cTyneHToB By3oB / [H. I11.
Kpemep u np.] ; mox pen. H. II. Kpemepa. - 3-e uzzn. - M. : KOHUTU-IAAHA, 2010.
- 479 c. : un. - (3omotoi oHI POCCUMCKUX YYEOHUKOB). - ABT. YKa3aHbl Ha 000pO-
te TuT. 1. - ISBN 9785238009919 .

2. IHunaues, Buktop Cemenouu. Beicmasi matemaruka. [lomHbIi Kype : yd4eOHUK
i 6akanaBpoB / B. C. lunaues ; nmox pea. A. H. Tuxonosa. - 4-e u3za., ucmp. u
non. - M. : FOpaiit, 2012. - 608 c. : w1 - (bakanaBp. ba3zoBsiii kypc). - ISBN
9785991618069 .

3. COopHHK 3a7ay 1O BbICIICH MaTeMaTHKe (C KOHTPOJIBHBIMU paboTammu) : 1 Kypc :
JTUHeHas anreOpa, aHaTUTHYECKas T€OMETPHs, OCHOBBl MaTeMaTH4E€CKOI0 aHaIH-
3a, komruiekcHble yncna / K. H. JIynry, JI. T. Ilucemennsiii, C. H. ®enun, 0. A.
[leBuenko. - 9-e m3a. - Mocksa : Aiipuc-tipecc, 2011. - 575 ¢. - (Boicmiee o6pa3o-
Banue). - ISBN 9785811243891 .

4. lunaues, Buktop CemeHOBHY. 3aauHUK [0 BBICIIEH MaTeMaTHKe : y4eOHOe I0-
cobue nmns cryaentoB By3oB / B. C. Hlunawes. - 10-e uza. crep. - Mocksa :
NHO®PA-M, 2015. - 304 c. - (Bsiciee obpa3oBanue). - ISBN 9785160100715. -
ISBN 9785161018316 .

5. Ilerpymko, .M. Kypc Bbicuieii MatemaTiku. BBenenne B MareMaTudeckuil aHa-
m3. dudpdepennmansioe ncunciaenue. JIeKIUn U MpakTUKYM [DNEeKTPOHHBINA pe-
cype] : yueb. mocodue — DnektpoH. man. — Cankr-IlerepOypr : Jlanp, 2009. —
288 ¢. — Pexxum noctyna: https://e.lanbook.com/book/302. — 3ar. ¢ skpana.

6. Ilerpymko, U.M. Kypc Beiciieit matematuku. MHTErpanpHOoe ncuncieHue. OyHk-
UM HECKONBKUX NepeMeHHbIX. uddepenunanbupie ypaBHeHHs. JIeKInu u mpax-
TUKYM [DIeKTpoHHBIA pecypc] : ydel. mocobme — DnekTpoH. maH. — CaHKT-
ITerepoypr : Jlamp, 2008. — 608 c. — Pexum  nocryna:
https://e.lanbook.com/book/306. — 3ar. ¢ skpaHa.



https://e.lanbook.com/book/302
https://e.lanbook.com/book/306

5.2 JlonosiHuTeIbHAS JIATEPaTypa:
1. boprakoBckuii, Anekcanap Cepreesud. JInHeiiHas anredpa B mpuMepax M 3ajadax :
yuebHoe nocobue /st cTynaeHToB BTy30B / A. C. boprakosckui, A. B. [lanTenees. -
N3zn. 2-e, crep. - Mocksa : Beicmast mikona, 2010. - 591 c. : un. - (Ilpuknagnas ma-
temaTuka it BTY30B). - bubmuorp.: ¢. 590-591. - ISBN 9785060062045 .

2. XycuytauHos, P.I1I. Marematuka /i1l 5)KOHOMHCTOB B IPUMeEpax U 3agavax [Iiek-
TPOHHBIHN pecypc] : yueb. mocobue / P.II. Xycuyraunos, B.A. XXuxapeB. — Dnek-
TpoH. naH. — Cankt-IlerepOypr : Jlawp, 2012. — 656 c. — Pexum noctymna:

https://e.lanbook.com/book/4233. — 3ari. ¢ 3kpaHa.

6. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKAIMOHHOI ceTtn «WHTep-
HeT», He00XOAUMBIX /151 0CBOCHMS AU CHMILIUHBI.

http://old.exponenta.ru OOpa3oBaTe/IbHBII MATEMAaTUYECKUN CAUT

http://math24.ru Beiciiasg maremaTtuka

7. MeToauveckne yKazaHus s 00y4aIOUIUXCS 10 OCBOEHHIO JUCIUIJIMHBI.

Pa3znen Tema Coaep:xanue BonpocoB | Bua padorsi
TeMblI

Bomnpocsr 1-5 Jluneiinast anreOpa. ana- | [louck HeoOXoauMoil WH-
JIUTUYECKAsi TEOMETPUS dopmanuu (CM. CHHCOK JIH-
1 TepaTyphbl). [Toaroroska

KOHCIIEKTa
2 Bomnpocs! 6-10 IIpenensl, mnpousBoaHas, | [louck HeoOXoauMoil HH-
MHTErpanl dopmanuu (CM. CHHUCOK JIH-
TepaTyphbl). [Togroroska

KOHCIIEKTa
3 Bomnpocsr 11-13 Oynkiun MHorux nepe- | [louck HeoOXxoauMoil HH-
MEHHBIX, JuddepeHu- | popmanuu (CM. CIUCOK JIH-
aJIbHble YpaBHEHMsI, KOM- | TepaTyphl). ITonroroska

OuHaTOpHKa KOHCIIEKTa
2 Bomnpocsr 14-20 Teopuss  BeposiTHOocTeH, | [louck HeoOXoauMoil HH-
AJIEMEHThl  CTATUCTUKH, | popmanuu (CM. CIUCOK JIU-

METOAbI OIITUMHU3AIINHN

TEpaTyphbl). [Toaroroska

KOHCIICKTA.

BO3MOJXHOCTSIMHU 3JO0POBbA.

IIOYTHI;

B ocBoeHun AMCHUIUIMHBI MHBATUIAMHU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsSI OOJIBIIOC 3HAYCHHWE HMMEET WHIAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEILHOE Pa3bsiICHEHHE yueOHOro MaTepuarna.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONTUM MHIMBUIyaTU3allii O0yUEHHS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareeM H OOyJaroluuMCsS WHBAJIUAOM WIH JIMIOM C OTPaHUYEHHBIMHU

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NMPOLECcca MO INUCHUIINHE (MOYJII0).

8.1 llepevyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

- KOHCYJIbTUPOBAHUE U TpEeBapUTEIbHAs MpOBepKa pabOT MOCPEACTBOM 3JIEKTPOHHOMN



https://e.lanbook.com/book/4233
http://old.exponenta.ru/
http://math24.ru/

- UCITIOJIb30BAHHUEC DJICKTPOHHBIX HpGSGHTaHI/Iﬁ IIpU IMPOBEACHNUH JICKIHUOHHBIX 3aHATHH.

8.2 IlepevyeHb HEOOXOAUMOI0 MPOrPAMMHOI0 O0eceYeH s,
1.Oneparnmonnas cuctema Microsoft Windows.
2.MS Office Professional Plus.

83 Hepe'{eﬂb HH(I)OpMaIII/IOHHLIX CIIPAaBOYHBIX CUCTEM H COBPEMEHHBIX l'IpO(l)eCCI/I-
OHAJILHBIX 0a3 JAaHHBIX:

1. Dnexrponnas 6udanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

2. ba3el manapIx_DenepalbHON CIIY’KOBI O JKOJOTHYECKOMY, TE€XHOJOTHYECKOMY H
aTOMHOMY Haj30py. http://www.gosnadzor.ru/

3. denepanbHas TOCymapcTBeHHas WHGOpMamoHHas cuctemMa «HarmoHabHas 3Jek-
TpoHHas oubnmnorekay https://H36.pd

4. ba3za OTKpBITBIX JaHHBIX MUHHCTEPCTBA TpyJa U CONHAIbHON 3amuTel PO
https://rosmintrud.ru/opendata

5. baza panHbIX podecCHOHANBHBIX CTaHIAPTOB MUHHCTEPCTBA TPyAa U COLUAIBHOMN
sammTel  P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

6. basel JIaHHBIX MuHucrepcTBa 3KOHOMHUYECKOI'0 pa3BUTUA P®
http://www.economy.gov.ru

7. Odunmaneueiii caiit denepanbHOr0 areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHUIO U
MmeTpostorun http://protect.gost.ru/

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJIeHUsI 00pa3oBa-
TeJLHOTI'0 NMPoIecca Mo JTUCHHILINHE (MOYJII0)

MaTepI/IaJ'ILHO'TeXHPI‘IeCKOC obecrieueHue JAUCIHITIIMHBI (MO—

Ne Bup pabot
JTyJisl) ¥ OCHAIIEHHOCTh

1 JlexumoHHbIE 3aHATHS | YueOHasl ayJuTOpHs JJi1 NMPOBENEHUS 3aHATHH JIEKIIMOHHOTO
THUIIa, OCHAILIIEHHAsl KOMIUIEKTOM yueOHO# Mebenu u crenuani-
3UPOBAHHOM, JTOCKON-PKPAaHOM YHUBEPCAIBHOM, KOPOTKO(JO-
KYCHBIM HMHTEPAKTHUBHBIM IPOEKTOPOM, MYJIbTUMEAMMHON Ka-
benpoil, 1ockoil MeNoBOW, B HATMYUU NTEPEHOCHOM MPOEKTOp,
HOyTOYK. (aya. 322c, 416¢ , r. KpacHonap, yi. CraBporoJib-

ckas, 149).
2 [IpakTrueckue (ceMu- | YueOHas ayUTOPUs JJIsl IPOBECHUS 3aHATHI CEMHUHAPCKOTO
HAPCKHUE) 3aHATHS THUIIA, OCHAIICHHAS KOMIUIEKTOM Y4eOHON MeOeIn, TOCKOu-

HKPAHOM YHHUBEPCAJIbHOM, TOIBECHBIM IPOEKTOPOM, HOYTOY-
KOM, MeJIoBOH jockoil. KomrekT yueOHoil mebenu, 1ocka-
JKpaH yHUBEPCAJIbHAs, 10CKA MEIOBasi, IEPEHOCHOU ITPOEKTOP,
HOyTOYK.(ayn. 126¢, 416¢, r. Kpacnonap, yn. CraBponosbckasi,

149)
3 I'pynnoBeie (MHAMBU- | YueOHAs ayAUTOpHs JUIsl MPOBEJIEHUS TPYIIOBBIX M WHIUBU-
JyaJlbHbIE) KOHCYNbTa- | AyaJbHBIX KOHCYJbTALMH, OCHAIIEHHAss KOMIUIEKTOM y4eOHOU
LU Me0Oenu, TOCKOW-9KpaHOM YHUBEPCAJIbHOM, OJIBECHBIM IIPOEK-

TOpPOM, HOYTOYKOM, MEJIOBOH IIOCKOM U COOTBETCTBYIOIIUM
MPOrpaMMHBIM OOecriedyeHreM Uil JEMOHCTPALUU Ipe3eHTa-

muil. (aya. 126¢, 416c, r. KpacHomap, yn. CraBporonbckasi,
149)

4 Texymmii KOHTpOIb, | YueOHast ayIuTOpHsl JUIS MPOBEIACHUS TEKYLIET0 KOHTPOJIS U
IPOMEKYTOUHAs aTTe- | MPOMEKYTOUYHOM aTTeCTAllMK, OCHALICHHAs KOMIUIEKTOM y4el-



http://www.elibrary.ru)/
http://www.gosnadzor.ru/
https://нэб.рф/
https://rosmintrud.ru/opendata
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://protect.gost.ru/

MarepuanbHO-TEXHHUYECKOE 00eCTIeYeHNE UCIUILTUHBI (MO-

Ne Bun pabor
JyJIs1) U OCHAILIEHHOCTh
crauus HOM MeOenn, JOCKOH-3KpaHOM YHUBEPCAJIbHOM, IOJBECHBIM
MIPOEKTOPOM, HOYTOYKOM, MEJIOBOM JOCKOH M COOTBETCTBYIO-
MM TMPOTPAaMMHBIM OO€CIeYeHUuEeM sl JAEMOHCTPALUU IIpe-
seHTanuil. (ayn. 126¢, 416c¢, r. Kpacuogap, yi. CtaBpomnosb-
ckas, 149)
5 CamocrostenbHas pa- | [lomemienue s caMOCTOSATENbHONW pabOThl CTYAEHTOB, OCHa-

oora

HIEHHOE KOMIUIEKTOM Y4eOHOH meOen, KOMIBbIOTEPHON TeX-
HUKON C BO3MOXKHOCTbIO MOJKIIIOUEHHS K ceTu «MHTepHeT» u
00ecreyeHHOe JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaIMOHHO-
obOpasoBarenbHyl0 cpeny yHuBepcuterta. (aya. 401c, 43lc,
329c, r. Kpacnopnap, yn. CraBpormnosnbckas, 149)




