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[Ipu pazpabotke paboueii mporpaMmbl y4eOHOM AUCHUIIIMHEI B OCHOBY TOJIOKEHBI:

1) OI'OC BO mno HampaBieHuto mnoAroroBku (cmenmanbHocTH) 36.05.01 Berepunapus,
yTBEp)KIACHHBIH MuHHCTEpCTBOM 00pa3oBanus u Hayku PD 22 centsops 2017 1., mpukasz Ne 974

2) Y4eOHBIN TJIaH OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMbl HalpaBlIeHHOCTH BerepuHapusi omoOpen

Yuenwsim coBerom ®I'BOY BO I'AY Cesepuoro 3aypanbs ot 1 uromnst 2019 . [Iporoxon Ne 11.

Pabouas nmporpamMma yueOHON AUCHUIUIMHBI (MOIYJIs) 0M0OpeHa Ha 3acelaHuM Kadeapbl MaTeMaTUKU U
nHpopmaruku ot 1 utomnst 2019 r. [Ipotokon Ne 8.1.

3aBenyromuii kadeapoit ¢ _,7¢’ JLA. SIxoGrok

Pabouas mporpamma yueOHOH TUCIMTUTMHBI (MOJYJIs) 0JJOOpEeHa METOIUMUECKONH KOMUCCHEH HHCTHTYTa OT
1 mromst 2019 r. IIpotokon Ne 8.

of
IIpencenarens METOAMYECKON KOMUCCUU UHCTUTYTA _ﬁ"’{;_ —  0O.A. MemnsxoBa

Pa3zpaboruuk:

SAxo0rok JI.U., 3aBeayronuii kadeapoir MaTeMaTHKU U MH(GOPMATHKH

JMpeKTop MHCTUTYTA: : A.A. baxapes



1. HepequL IJIAHUPYEMBIX PE3yJabTaTOB oﬁyqe}mﬂ mo JTMCHUMIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo WNunukarop Ilepedens TUIaHUPYEMBIX
Komne- Pesynbrarsl ocBOCHUS JOCTHKECHUS pe3yJIbTaToB 00yUYEHUS 10
meHyuu KOMIIETCHIINU JUCIUIUINHE

3HATh:

- OCHOBHbIE TIIOHATUS W
METO/IbI JIMHENHON 51
AQHAJIMTUYECKON r€OMETPUH;

— OCHOBHbBIE TIOHATUS U
METOABl  MaTeMaTH4ECKOro
aHanusa,
TuddepeHInaIbHOro "
MHTETPaJIbHOTO UCUUCIICHHUS,
- OCHOBHbIE TIOHATHS W
(bopMyJIbI TEOPUHU
BEpPOSITHOCTEM;

Crioco0eH HCIob30BaTh — METOIBI 00paboTKH
B IPOeCCHOHANBHOM CTaTUCTUYECKUX JTAaHHBIX.
ACATCIIbHOCTHU METOAbI YMETh:

PCLICHM 3a/1a1 € - BBIYUCIATEL ONPEIETHTENH,
HCTIOJIE30BAHNCM WJT-20mk.4 pelaTh CHCTEMBI JIMHEHHBIX
COBPCEMCHHOTO YpaBHEHHU METOJJaMH
0bopyoBanHs NPy Hcnonb3yeT 3HaHUs JTUHEHHON aJreOpHI;
paspadore HOBBIX OCHOBHBIX 3aKOHOB - YMETb OIpEAeNsiTb BUJ
OIIK-4 TEXHOJOTHH 1 MaTeMaTHKH JUTs ABHEHHMH KPUBBIX BTOPOTO
UCIIOJIb30BATh A yP p p
COBPEMEHHYIO pelIeHns TUIOBLIX 3a7a4 | [TOPSAAKa,
POhECCHOHATBHYIO B obsacTn } - BBIUMCIATH  TPEAEHI,
METOIOIOTHIO IS npodecCUOHATEHON MpOM3BOAHYI0 (QYHKIUH U
TIpOBE/ICHHs ACATCILHOCTH. HEOIIPENCICHHBIE UHTETPAIIBL;
SKCTIEPUMEHTAIBHBIX - BBIYUCIATH BEPOSTHOCTH
HCCIIe0BaH il 1 CIIy4aiHbIX COOBITHI;
HWHTEPIPETAINH UX } 00pa0aThIBaTh
pe3yIBTaTOB CTaTUCTUYCCKYIO
UHGOPMALMIO Ul OLIEHKHU
3HAYEHUN [1apaMeTpoB
pacnpeneneHusl.
BJIA/ICTh!
- HAaBBIKAMU HCIIOJIb30BAHHUS
muddepeHIaITbHOTO u

UHTErPAIbHOr0  MCUYMCIICHHUS
JUTSL peIlieHHs 3a/1a4;

- HaBbIKAMH aHalKM3a W
00paboTKu JTAaHHBIX,
HEOOXOJIUMBIX JIJISl PEICHUS
npoeCCHOHATIBHBIX 33]1au.




2. MecTo IMCHUILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlaHHas IMCHUIUTMHA OTHOCHUTCS K biioky 1 o0s3atenbHOi yacTu 00pa30BaTeIbHON MPOTPaAMMBI.
Jnst u3ydeHust TUCHMIUIMHBI HEOOXOAWMBI 3HAHUS B O0JIACTH MAaTeMaTUKU B COOTBETCTBHH C
(benepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEbHBIM CTAHAAPTOM CpPeAHEro (IOJIHOro) oOIero
oOpa3oBaHMUsI.

Mamemamuxa sBIS€TCs NpPeNUIECTBYIOMEH AUCUMILUIMHON Uil aucuuiuiMH: OpraHu3anus
BETEPUHAPHOrO JIeJ1a; OKOHOMHUKA Ha MPEANPHUATHSAX arpoNpOMBIIUIEHHOTO KOMILJIEKCA;
BerepunapHas renetuka.

JucnumnHa u3ydaercs Ha 1 kypee B 1,2 cemecTpax mo ouHoit popme oOyueHus, Ha 1 Kypce B
1,2 cemectpax — 3a0uHOi popme.

3. O0beM JUCHUILVIMHBI U BHbI y4e0HOH padoThI
OO6mast TpyA0€MKOCTh JUCHHUIUIMHBI cocTaBiseT 180 yacoB (5 3a4eTHBIX €IMHUII).

Ounas dhopma 3aouHas dhopma OuHo-3a04Has hopma
Bun yueOHO# paboTh BCETO ceMecTp BCErO ceMecTp BCEro CeMeCTp
4acoB 1 2 4acoB 1 2 4acoB 1 2
AyauTOpHBIE 3aHATHUS 80 48 32 20 12 8 40 24 16
(Bcero)
B mom uucne: - - - - - - - -
JlexiuonHoro Tumna 32 16 16 8 4 4 16 8 8
CeMuHApCKOTO THIIA 48 32 16 12 8 4 24 16 8
CamocTosiTeTbHASI 82 42 40 142 78 64 122 66 56
pabora (Bcero)
B mom uucne: - - - - - - - - -
[TpopaboTka MaTepuana 41 21 20 61 33 28
JICKIIUH,
MTOATOTOBKA K 3aHATHSM 107 59 48
CamocTosiTenpHoe 8 4 4 4 2 2
W3yUYCHHUE TEM
PacueTHo-rpaduueckue 33 17 16 - - - 57 31 26
paboTHI
KoHTtposbHble paboTh - - - 35 19 16 - - -
Bua npomexxyTouHoi 9K3. 3a4eT 9K3. 3a4eT 9K3. 3a4eT
aTTeCTalMH:
JK3aMeH 18 18 - 18 18 - 18 18 -
OO0mas TpyA0eMKOCTh:
4acoB 180 108 72 180 108 72 180 108 72
3aYETHBIX €IUHHI] 5 3 2 5 3 2 5 3 2

4. Conep:kaHue QM CHUATIINHbBI
4.1. ConepxaHue pa3je/ioB AU CHUILIHHBI

Ne HaunmenoBanue paznena Copeprkanue pa3zmena
/1 UCIUTUIAHEI
1 2 3
1. JIuneiinas anrebpa | Martpuupl. OnpenenuTenu 1 X cBoiicTBa. Pemenue cucrem
JMHEMHBIX YPABHEHUN Pa3IMYHBIMHA METOIAMHU.
2. AHanutnueckas [Ipsimasg nuHUA Ha TUIOCKOCTH. Pasnuunble QOpMBI ypaBHEHHS
reOMETPHUs IPsIMOM HA IIJIOCKOCTH. YTOJI MEXIy NpsMbIMU. PaccTosHue or
TOYKH J0 MPSIMOM.
3. Bsenenue B Oynkuus. [Ipenen ¢pynkuuu. OCHOBHBIE TEOpEMBbI O Ipejenax.
MaTeMaTHUYECKUI PackpsiTHE HpOCTEUIINX HEONpeeTeHHOCTeH. HenpepbIBHOCTD
aHaJIN3 GbyHKIUH.
4. | Juddepenumansaoe | Onpenenenue npousBogHou. Tabnuua npousBoanbix. [IpaBuia
ucuucienue QyHKuun | tudpepeHInpoBaHus. Huddepenunan ¢byHKIHMY, €ro
OJTHOH TIepeMeHHO# | reomeTpudeckuid  cMbicia. llpumenenune muddepenumana
npuOIMKEHHBIM _BbIuucIeHUsIM. [IprMeHeHre Npou3BOJHON K




UCCIIeIOBaHNI0 (DYHKIMHA OJHOW mepeMeHHOH. ['eomeTpuyeckuid,
¢u3nUecKuil, 1 XMMUYECKUNA CMBICI TPOU3BOIHOM.

o. NHurerpansHoe [lepBooOpa3nas. HeompeneneHHblii MHTErpal U €ro CBOWCTBA.
ucuncinenue ynkuuu | Tabnuma oOCHOBHBIX — MHTerpanoB. llpocreifmme  npueMsl
UHTErpupoBaHus. MIHTerpupoBanue no yactsam. Murerpuposanue
METOJIOM 3aMeHbl IepeMeHHOH. OmnpeneneHHbId HHTErpall.

[IpunoxeHus onpeaeIeHHOr0 HHTErpaa.

6. | Cnyuaiineie coObiTusi | OCHOBHBIE TOHATHS TEOpUH BeposTHocTed. Kiaccnyeckas
dopmyna BeposTHOCTH. Teopembl CIOXKEHHS W YMHOXKCHHUS
BepoATHOCTEH. Popmyna nosHOW BeposTHOCTH. CiydaliHble
HE3aBHCHUMbIE HCIBITAaHUSL.

1. Crnyuaiinble [lonaTHe cimydailHOW BeNWYWHBL. BuIbl CiydailHBIX BEIWUYHH.

BEJTMYMHBI UucnoBble XapaKTEPUCTHKU CIIy4alHbIX BEJIMYMH. 3aKOHBI
pacnpeseneHus cirydyaiHbeIX BenunH. OyHKIMs pacnpeneneHus u
IJIOTHOCTh PacHpeieeHus CIy4aiHON BEJIUYHHBL.

8. | Bribopounsnii MmeTon | ['eHepanbHas COBOKYMHOCTH ¥ BbIOOpKa. (CraTHCTHYECKOe
pacripenenenre BHIOOpKU. CTaTUCTHYECKHE OIEHKH MapaMeTpOB
pacnpeneneHusi (TOYeuHble U MHTEPBAJIbHbBIE OLEHKH). MeToabl
pacuera CBOJIHBIX XapaKT€PUCTUK BHIOOPKH.

9. Cratuctuueckas CratucTryueckass TUMNOTe3a, BUAbI rumnoTe3. CTaTUCTUYECKUM

IIpOBEpKa KpUTEpUIl IIPOBEPKH OCHOBHOM rumotesbl. [IpoBepka rumores o
CTaTUCTUYECKUX MPEANOIAraeMOM 3aKOHE PACIIPEJEIICHHS C TOMOIIBI0 KPUTEPUEB
TUIIOTE3 [Mupcona, Konmaroposa, fAcrpemckoro. [IpubnnxeHHble METObI

MIPOBEPKHU.
10. OnemeHTsl Teopun | ODyHKIMOHANBHAS,  CTaTUCTHYECKas WM KOPPEIALIMOHHAs

KOppemsuu

3aBUCUMOCTh. OIlLIEHKa TECHOThl JIMHEHHOH CBA3U MEXKIY
npu3zHakamMu. OTBICKaHHE TApaMETPOB BHIOOPOYHOTO ypaBHEHUS
perpeccun.

4.2. Pazaenanl AMCHUIIIMHLI M BUALI 3aHATHNA

ouHasi hopma oOyueHus
Ne HaumenoBanwue pasniena qUCIUILTHHBI JlekimonHoro CeMuHapCcKOTO CP Bcero,
n/m THUIIA THUIA 4acoB
1 2 3 4 5 6
1 cemecTp
1. | Jluneiinas anreOpa 4 6 6 16
2. | AHanuTudeckas reoOMeTpHst 2 4 6 12
3. | Beenenune B MmaremaTHuecKuii 2 6 7 15
aHaIN3
4, | IudbdepeHnnanbHOE UCYUCICHHUE 4 8 17 29
(GYHKIIUU OJTHOM MEepEeMEHHOMN
5. | MHTerpasibHOE HCUUCIICHUE 4 8 6 18
byHKIIHN
DK3aMeH - - - 18
Hroro: 16 32 42 108
2 cemecTp
6. | Cayuyaiinble COOBITHS 6 6 8 20
7. | CayyaiiHbple BeTMYUHbI 4 4 8 16
8. | BriGopouHslif MeTOA 4 4 8 16
9. | Cratuctuueckas IpoBepKa - - 8 8
CTaTHUCTUYECKUX TUTIOTE3
10. | DeMeHTHI TEOPUH KOPPEISILIUI 2 2 8 12




HTroro: 16 16 40 72
Bcero: 32 48 82 180
3a04Hast popma o0ydeHHs
Ne HaumenoBanue pasznena quCHUILTAHBL JlexmonHoro CeMuHapckoro CP Bcero,
1/ THUIIA TUIIA qaCoB
1 2 3 4 5 6
1 cemecTp
1. | Jluneiinas anreOpa 1 2 15 18
2. | AnanuTHuecKasi rTeOMeTpus - - 15 15
3. | BBenenue B MaTeMaTHYECKANI 1 2 16 19
aHaIN3
4. | JuddepennmanbHoe HCUUCIEHNUE 1 2 17 20
(YHKIIMU OJTHOW NEpEMEHHOMN
5. | MHTerpanpHoe ucuucienue 1 2 15 18
byHKIIH
DK3aMeH - - - 18
HTtoro: 4 8 78 108
2 ceMecTp
6. | CirygaiiHble COOBITHS 2 1 12 15
7. | CiyyaiiHble BEJIMYUHBI - 1 14 15
8. | BeibopouHbIil MeTOA 1 1 12 14
9. | Craructuyeckas mpoBepKa - - 12 12
CTATHCTUYECKUX THUIIOTE3
10. | DnemMeHTHI TEOPUH KOPPEISIIUN 1 1 14 16
HTroro: 4 4 64 72
Bcero: 8 12 142 180
O0YHO-3a04Has opMa 00yUeHHUs
Ne HaumenoBanwue pasziena IuCHUILTHHBI JleknmoHHoro CeMuHapCcKOro CP Bcero,
n/m THUIIA THUIIA 4acoB
1 2 3 4 5 6
1 cemecTp
1. | Jluneiinas anreOpa 2 4 8 14
2. | AHanuTudeckas reoOMeTpHst - 2 8 10
3. | Beenenune B maTemaTHuecKuii 2 4 8 14
aHaJIn3
4, | IudbdepeHnnaabHOE UCYUCICHHE 2 4 34 40
(YHKIMM OJTHOM IIEpeMEHHOM
5. | MHTerpasibHOE HCUUCIICHUE 2 2 8 12
byHKIIHN
DK3aMeH 18
HTroro: 8 16 66 108
2 ceMmecTp
6. | Cayuaiinble COOBITHS 2 2 10 15
7. | CayyaiiHple BeJIMYUHbI 2 1 9 15
8. | BriGopounslif MeTox 2 2 14 14
9. | Cratuctuyeckas IpoBepKa - 1 9 12
CTAaTHUCTUYECKUX TUTIOTE3
10. | DeMeHTHI TEOPUHU KOPPEISILIUU 2 2 14 16
Hroro: 8 8 56 72
HTroro: 16 24 122 180




4.3. 3aHsITHSI CEMHHAPCKOIO THIIA

Ne Ne paznena Tema TpynoemMkocTh
n/n JIACTIATLTHHBI (dac)
OYHas1 3a04Hasdn OYHO-3a04YHasn
1 2 3 4 &) 6
1. 1. Jluneiinas anredpa 6 2 4
2. 2. AHanutuyeckas reoMeTpHst 4 - 2
3. 3. BBejieHne B MaTeMaTHUCCKUN aHATH3 6 2 4
4, 4, HuddepeHnnanbHOe UCUHCTICHUE 8 2 4
(YHKIMY OJTHOW IEPEMEHHOM
S) 5 WuTerpanpHoe McuucieHne QyHKIUN 8 2 2
6 6 Ciyvaiinbie COOBITHS 6 1 2
7 7 CrnyyaiiHble BETUYHHBI 4 1 1
8 8 Br100pOYHBIN METOT 4 1 2
9 9 CraTucTtudeckas mpoBepka - - 1
CTATUCTUYECKUX THIIOTE3
10. 10. DeMEeHTHl TEOPHH KOPPEISIUN 2 1 2
11. Hroro: | 48 12 24
4.4. IlpuMepHas TeMAaTHKA KYPCOBBIX MPOEKTOB (PadoT) - ne npedycmomperno OIIOI].
5. Opranu3anus caMmoCTOSATEIbHOH PadoThHI 00y4AIOIIUXCS 10 AUCIHUNJINHE
5.1. Tunbl caMOCTOATEILHOM PA0OTHI U €€ KOHTPOJIb
Tun caMocTosITeILHONH PadoThI Popma obyueHus Tekyiuii KOHTPOJIb
OYHasi | 3a0YHas | OYHO-3a0YHAsI
[IpopaboTka MaTepuana JEKIHi, 41 107 61 TECTUPOBAHUE
MOATOTOBKA K 3aHATHUSIM WK cobecejoBaHNe
CamMocTosTenbHOE H3YUCHHE 8 4 TECTUPOBAHUE
TEM WM co0eceoBaHUE
Pacuetno-rpaduueckne paboTh 33 57 3aIuTa
KoHTpoJsibHBIE pabOTHI 35 3aInTa
BCEr0 YacoB: 82 142 122

5.2. YueOHO-MeTOANYECKHE MATEPHAJIBI IJIS1 CAMOCTOATEIbHOI PadoThI:

1. Matemaruka. [OnektpoHHsii pecypc] JLU fAxobrok: MeTtoauueckue peKOMeHIaluu U
yKa3aHus 10 OpPraHU3allud M BBINOJIHEHHUIO CAMOCTOSITENBHOM pPalboThl 00y4aromUMUCs
HarnpaBiieHuid noaroroBku 36.03.02  «3oorexHus», 36.05.01 «Berepunapus», 36.03.01
Berepunapuo-canutapHas skcreptusa, 35.03.08 Bonubsie Ouopecypcsl u akBakynbtypa — [AY
Cesepnoro 3aypainbs, Tromens, 2018 - 89 c.

2. Matemaruka. [OnektpoHHslii pecypc] JL.U fxoOrok: Meroauueckue ykazaHus H
BApUAHTBl 3aJlaHUN K BBIOJHEHUIO KOHTPOJBHONH paboThl st oOyuaromumucs WO,
HamnpaBJe€HUM MOATOTOBKHU HampaBjieHU mnoarotoBku 36.03.02 «3oorexHus», 36.05.01
«Berepunapus», 36.03.01 BerepunapHo-canuTtapHas skcrnepTusa, 35.03.08 BoaHsie 6nopecypcsl
n akBakyibpTypa — ['AY CeBepHoro 3aypanbs, Tromens, 2018 - 84 c.

5.3. Tembl, BHLIHOCHMBbIE HA CAMOCTOSITEIbHOE H3yUEHHE:

1. O030p OCHOBHBIX JI€MEHTAPHBIX (PYHKIIHIL.
2. [Ipunoxenue onpeaeneHHOr0 HHTErpana.
3. IToBTOpHBIE HE3aBUCHMBIE HcTbITaHUA, popmya [lyaccona. HauBeposiTHeliee uncio

MOSIBJICHUS COOBITHS.
4, Meton CYMM [UJId BBIYHUCJIICHUSA CBOAHBIX XapPaKTCPUCTHUK BBI60pKI/I.



6. @DOoHJ OLIEHOYHDbIX CpeacTB AJisl IPOBEACHUSA l'lpOMQ)KyTO'lHOi;I arrecranum Oﬁy‘lalOIIII/IXCH

no JTMCHUIIJINHE

6.1 Hepeqeﬂb KOMIIETEHIIMH #M OLl€HOYHbIE cpeacrea  HMHAMKATOpPa JOCTUIKCHUA

KOMIIeTeHI M

menHyuy

Koo I/IHZ[I/IKaTOp JOCTHIKCHU A HepequL TJIAaHUPYEMBIX PE3YJILTATOB HaumenoBanue OLCHOYHOI'O
Komne- KOMIICTCHIUN 06y‘IeHI/I$I IO JUCLUITIINHE CpeacCTBa

OIIK-4

N-20mk-4 - BBIYUCIIATH OIPEACINTENN, PEIaTh
Hcnons3yer 3HaHUSL | CUCTEMBbl  JIMHEHHBIX  YpaBHEHUI
OCHOBHBIX 3aKOHOB METOJ[aMH JIMHEHHOI anreOpsr;

MAaTEMaTUKH JUIs - YMETh ONPENEATh BUJl YPaBHEHUI
pELIEHUs TUIIOBBIX KPUBBIX BTOPOT'O MOPSAKA;
3a7a4 B 00actu - BBIYUCIISATh IPEEibl, IPOU3BOIHYIO
npodeccnoHaNBHON | QyHKINH u HEOIIpEeICTICHHBIE
JESITETbHOCTH. WHTETpaJIbl;

3HATh: Tect

- OCHOBHBIC IOHATUS W METOJbI | DK3aMCHAIIMOHHBINA OHJICT
JIMHEUHOUN 5 AHAJIMTUYECKOU
TEOMETPUH;

— OCHOBHBIE TIOHATHUS U METOJBI
MaTeMaTu4ecKoro aHanu3a,
g dhepeHInanbHOrO u
HMHTErpajbHOIO UCYUCIIEHUS;

- OCHOBHBIC TOHATHS Y (HOPMYJIBI
TEOPHUH BEPOSITHOCTEN;

- METO/IBI 00paboTku
CTaTUCTHUYECKUX TaHHBIX.

YMETB:

- BBIYUCIISATH BEPOSITHOCTU
CITy4ailHBIX COOBITHIA;

- 00pabaTeIBaTh  CTaTUCTHICCKYIO
WH(POPMAITUIO JUTSI OIICHKH 3HAYCHHH
napameTpoB pacrpeeNICHHS.
BJIAJICTh:

- HaBBIKAMU HCTIOJIb30BaHUS
madepeHnnaTLHOTO u
WHTETPAIBHOTO ~ WCYUCICHUS  JUIS
peIICHUS 3a/1a4;

- HaBBIKAMH aHaIW3a W O0PabOTKH
JIAHHBIX, HEOOXOJJUMBIX JUTS PEIICHHUSI
PO eCCHOHATFHBIX 3a]1a4.

6.2. llIxananl oneHNBaHUA

HIxaJjia oneHMBaHUs YCTHOI'O IK3aMEHa

OreHka Omucanue
OTangHo JleMoHCTpHpyeT MOJHOE MOHMMaHWe MpoOneMbl. Bce TpebGoBanws,
PEAbABISIEMBIE K 33JJAHUIO, BHITIOJTHEHBI.
Xopo1io JleMoHCTpHUpyeT  3HAa4WTENbHOE TMOHMMaHue mpobiembl.  Bce
TpeOOBaHUs, MPEAbIBISIEMbIC K 33IaHUIO, BHITIOTHEHBI.
YaoBneTBopuTeNnbHO | JIEMOHCTpUPYET YacTHMYHOE MOHUMAaHHE MpoOIeMbl. BONBIIMHCTBO
TpeOoBaHMil, MPEAbABIAEMbIE K 33JaHHUIO, BHITIOTHEHBI.
HeynosnerBoputensho | JleMoHCcTpupyeT HeOONbIIOE TMOHMMaHWE Tpobrembl.  MHorue

TpeGOBaHI/IH, NMPpCABABISACMBIC K 3a1aHHUI0, HC BBLIITOJTHCHEIL.




IIxana oueHUuBaHUA TCCTUPOBAHHS HA 9K3aMECHE

% BBINOJHEHUS 3a/1aHNUS bana no 5-6anabHoii cucrteme
86 — 100 )
71 -85 4
50-70 3
meHee 50 2

IIkajia oueHMBAHKUS YCTHOI'O 3a4eTa

OreHka

Onucanue

He 3auteno

OOyuaromuiics He 3HA€T 3HAYUTEIBLHOW YacTH MIPUEMOB M METOJIOB IO MPONHJEHHBIM
pasznenam JucuuILIMHel. He ymeeTr caMoCTOATENbHO UCIIOJIB30BATh aITOPUTMUYECKUE
NMpUEMBI pElIEeHUs CTaHJApPTHBIX 3ajJad pasaenoB aucumiuineel. He Biageer
3HAQUYUTEJIbHOM 4YacThl0 IPOTPAMMHOIO MaTepHala, JOIMYCKaeT CYIIECTBEHHBIC
OLIMOKH, C OONBIIMMHU 3aTPYJHEHUSIMH BBINOJIHSIET MpakTHUYEeCKUe pabOoThl, UM HE
BBITIOJIHSIET COBCEM.

3a4TeHo

OOyyaromuiics UMEEeT 3HaHHUS OCHOBHBIX TEXHHUYECKUX MPHUEMOB U METOJIOB TEOPHH,
HEJOCTAaTOYHO  MpaBWibHbIE  (OPMYIHUPOBKM M HAPYLIEHUS  JIOTUYECKOM
MOCJIEZIOBATEILHOCTH B W3JIOKEHUHU. YacTHYHO OCBOEHO HCMOJIb30BaHUE
QITOPUTMUYECKUX MPUEMOB PEILICHUsI CTAaHJAAPTHBIX 3a/1a4 JIOMYCKAET CYIECTBEHHBIE
omnOku. IIpoGenbl He HOCAT CYHIECTBEHHOI'O  XapakTepa. boJbUIMHCTBO
MPEeyCMOTPEHHBIX MPOrpaMMOi 3aJlaHUll BBIMOJIHEHO, HO B HUX MMEIOTCS OIIMOKH,
NPy OTBETE Ha IMOCTaBJIEHHBIN Bompoc. OOydJaroniuiics IOMyCKaeT HETOYHOCTH B
PELICHUN.

Illkana oneHUBaHMsI TECTHPOBAHHUSA Ha 3a4eTe

% BBINOJTHEHUS 3a1aHUS PesyabTar

50 - 100 3a4TEHO

Mmenee 50 HE 3a4TE€HO

6.4. TunoBbie KOHTPOJIbHbIE 32IAHUA WJIH MHbIE MATEPHUAJIbI:

Yka3zaHbl B IpUI0KeHUH 1.

7. IlepeyeHb OCHOBHOI M JONOJTHUTEIbHON YUeOHOM JIUTEPATYPbI, HEOOX0AUMOM /151
OCBOCHHUS JUCIHHUILIHHBI
a) OcHOBHas IUTEpaTypa:

1. VYkcycos C.H., ®erucos F0.M. Matemaruxka : yueOHoe nocobue / C.H. Ykcycos, FO.M.
®etucos. — 3-e u3a., crep. — Crapsiit Ockon : THT, 2018.
2. Hanunos, A. M. Matemaruka: yue6Hoe nocodue / A. M. [lanunos, U. A. 'apbkuna. —

Ilen3a : [leH3eHCKMII TOCY 1apCTBEHHBIN YHUBEPCUTET apXUTEKTYpBI U cTpouTenbersa, ObC ACB,
2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT : 31eKTPOHHBIM // DJAEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/23097.htmi

0) JlononHUTeNbHAS TUTEpaTypa:

3. baBpun, MBan lBaHoBuY. Bricmias MaTemaruka: yuyeO. i CTyZ. €CTECTBEHHO -
Hay4HbIX cnenuanbHocted / Y. U. baBpuH. - 2-e u3n., - M.: Akagemus; 2001. - 616 c.



https://www.iprbookshop.ru/23097.html

4, I'openoB B.M. MaremaTuka [D1eKTpOHHBIN pecypc| : COOPHHK 33134 U YIpaKHEHUH /
B.U. T'openos, O.JI. Kapenora, T.H. JlenameBa. — DeKTpOH. TEKCTOBbIE NaHHbIE. — M. :
Poccuiickas MexayHapoIHasi akaJeMus Typu3Mma, YHHBepcUTeTcKas kaura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum mocryna: http://www.iprbookshop.ru/70538.html

5. Hanko ILE. u np. Beicas MaTemaTnka B ynpaXHEHUSIX U 3a/1a4ax: yueOH. mocobue. B
2-x 4. Y1.-M.: Beicm mik.,1986r.-340 c.;

6. Hanko ILE. u np. Beicmas MaTematnka B ynpaXHEHUSIX U 3a/1a4ax: yuaeOH. mocobue. B
2-x 1. Y2.-M.: Bercmr mk.,1986r.- 415 c.;

1. I'appkuna, 1. A. Maremaruka. Hacts . CripaBouHble MaTepualbl U TECTHI IO MOTYJISIM:
ydeOHoe rmocodue it CTyAeHToB-3a09HUKOB / . A. I'appkuna, A. M. lanunos, A. H. Kpyrioga.
— Ilen3a : [leH3eHckHil rocy1apCTBEHHBIM YHUBEPCUTET apXUTEKTYphl U CTpouTenbcTBa, DbC
ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. — TekcT : 37eKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrtema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/23098.html
8. Ps6ymko, A. I1. Beiciias marematuka. Teopus u 3agauun. B 5 wactsax. Y. 1. Jluneitnas u
BEKTOpHasi anreOpa. AHanutudeckas reomerpus. uddepenunanbHoe ucuuciaeHne (QyHKIUN
OJTHOM TIepeMeHHOH : ydeOHoe mocobue / A. I1. PaOymko, T. A. Kyp. — 2-e u3a. — MHUHCK :
Bermmaiimas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (4. 1), 978-985-06-2885-5. —
Tekcr : anexTpoHHbIN // DnekTpoHHO-O0ubnoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html — Pexxum foctyma: asst aBTOpU3HP. MOJIb30BaTeNei

9. Psbymko, A. II. Beicmmas martematuka. Teopust w 3amaunm. B 5 wactax. Y.2.
KommiekcHele uncna. HeompeneneHHbIM U ONpeneneHHbld MHTErpaibl. OyHKIIMM HECKOJIBKUX
nepeMeHHbIX : yueOHoe nmocobue / A. I1. PsOymiko, T. A. XKyp. — Munck : Beimiias mkona,
2016. — 272 ¢c. — ISBN 978-985-06-2766-7 (4. 2), 978-985-06-2764-3. — TeKcT : 3IeKTPOHHBIN
/l DnektpoHHo-OmbOmmoreunas  cucrema IPR BOOKS : [caiit]] —  URL:
https://www.iprbookshop.ru/90755.html. — Peskum goctyna: [ist aBTOPU3UP. MOJIb30BaTENIEH
10. PaOGymiko, A. II. Beicmias martematuka. Teopus u 3amauun. B 5 wactax. Y.3.
OO6wikHOBeHHBIE U depenninanbubie ypaBHeHUs. Psapl. KpaTHbie wHTerpamsl  : ydeOHOE
nocobue / A. I1. PsOymxko, T. A. XKyp. — Munck : Beimaiimas mkona, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT : SIEKTPOHHBIA // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/90756.html
— Pexxum goctyna: uist aBTOPU3HP. MOJIb30BaTEIEH

11. Pynako B.II. IlkonbHas u By30Bckas Maremaruka B (opmynax U rpadukax —
cpaBouHoe nocobue. — Tromenn: «BekTop byk», 2005 — 280 c.

8. Ilepeyenb pecypcoB HHGOPMAIHOHHO-TEJEKOMMYHUKAUMOHHOM ceTH ""UHTepHeT"
- Exponenta.ru, odpa3oBarenbHblii MaTeMaTrHaeckuii cait (http://www.exponenta.ru/);

- [IpakTukym 1o Matemarnyeckomy ananusy (Bugeokypc) (https://hghltd.yandex.net/);

_ DnexTpoHHO-0MOIHoTeuHas cucrema «Jlaab» (http://e.lanbook.com/,

- DnexTpoHHO-0rOMHoTeuHas cucrema «IPR-booksy http://www.iprbookshop.ru/;

- A Jl. Manuta, MI'Y, HutepHer-yueObnuk «Teopus BeposTHOCTEH M MareMaTudeckas
CTaTHCTUKA» JUT 00YYarONIMIACSIOB €CTECTBEHHbBIX (akyibTeToB (WWW.teorver-online.narod.ru);
- Bumeokypcbl «Teopust BepoATHOCTEH M MaTeMaTHUECKasl CTAaTUCTHKA», «OCHOBBI TEOPUU
BEPOSITHOCTEI», « OCHOBBI MATEMATHYECKON CTATHCTHKM (WWwW.intuit.ru)

9. MeToanuyeckne ykazaHus 151 00y4arOmuxcsi 0 OCBOEHUIO M CIIATIINHbBI
Marematuka. [DnextponHslil pecype] JL.U. Sko6rok: Meronuueckue yka3zaHHUsl K MPOBEACHUIO
MPAKTUYECKUX 3aHATUH y OOydaromuxcsi HampaBieHMH mnoArotoBku 36.03.02 «3o00TexHUSY,
36.05.01 «Berepunapus», 36.03.01 BerepunapHo-canurapHas skcneptusa, 35.03.08 Bognsle
ouopecypcol 1 akBakyinbTypa — 'AY CeBepHoro 3aypanbs, Ttomens, 2018 - 94 c.

10. IlepeyeHb HH(POPMALIMOHHBIX TEXHOJIOTHii
1. JIns  BBINOMHEHHMA  pacyeTHO-rpaduyeckux paboT  oOyyaromuMcs  PEKOMEHJIOBaHO


http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html
https://www.iprbookshop.ru/90756.html
http://www.exponenta.ru/
https://hghltd.yandex.net/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.teorver-online.narod.ru/
http://www.intuit.ru/

ucnonb3oBatk Microsoft Office (a3nexTponnsie Tabaumb Microsoft Excel);
2. BUOC Moodle

11. MaTepuajbHO-TEXHHYECKOE 00ecriedeHne T CIIUTLITHHBI

.HCKI_H/IOHHBIC W IIPAKTUYCCKHUEC 3aHATUS ITPOBOAATCA B Ay JUTOPHAX C KOJIMYCCTBOM y‘-IeGHBIX MCECT,
AOCTAaTOYHBIM I pa3sMCUICHUSA 06yanOHII/IXC$I JAaHHOT'O HaAIlpaBJICHHUA I[MOATOTOBKH, U
000pyTOBaHHBIX JOCKOM.

I[JI?I BBIIIOJIHEHUSI CaMOCTOSITEILHOU pa6OTI>I O6y‘laIOIIII/ICC$I MOT'YT IOJIb30BaTbCA YUTAJIbHBIMU
3aj1laMu OMOJIMOTEK, B TOM YHCJIE OCHAIEHHBIX KOMITBIOTEPAMH C JIOKATHHON CETHIO M BEIXOJIOM B
HWHTEPHET.

12. OcoGeHHOCTH OCBOEHHS] JUCHUIUIMHBI VI WHBAJIWAOB W JHI C OrPAHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

OOyueHre O0Oy4YalOmMXCSd C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS IIPH  HEOOXOJAUMOCTH
OCYIIIECTBIISICTCS Ha OCHOBE aJalTUPOBAHHON pabodell MpOrpaMMbl C HCIIOJIB30BAHUEM CIEIHATbHBIX
METOJIOB OOyYeHHS U JUJAKTHYECKUX MAaTCPUAOB, COCTABJIECHHBIX C YYETOM OCOOCHHOCTEH
HCI/IXO(bI/ISI/I‘IeCKOFO pa3BUTHUA, WHAUBUAYAJIBHBIX BO3MOKHOCTEM M COCTOSIHUS 3J0pPOBbsI TaKHX
oOyuJarormxcs (00y4aromerocs).

B neiaax OCBOCHUA yqe6H0171 ImporpaMMbl JUCHUILIIMHBI MHBaJIMJAaMW W JIMIJaMH C OT'paHUYCHHBIMH
BO3MOYKHOCTSIMH 3I0POBBS 00€CIICUMBACTCS:

® JJIA UHBAJIMAOB M JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMHU 3I0POBbA 110 3pCHUIO: pasMCIICHUE B
OOCTYIIHBIX  JJIA O6yanOHII/IXC$I, SABISIIOIIUXCS  CJIICIIBIMHU WU CHa6OBHJI$IH_IPIMH, MeECTaX MU B
aIIaNTUPOBaHHON (opMe crpaBoYHON HH(OpMAIMU O pacUCAHWUU YYEOHBIX 3aHSTHIA; MPUCYTCTBHE
aCCHCTEHTA, OKa3bIBAOIIETO O0YYArOMIEMyCsl HEOOXOIUMYIO MOMOIIb;  BBIMYCK  albTEPHATHBHBIX
(hopmaros METOANYECKUX MaTepUAIOB (KPYITHBIA IPUQT WK ayJH0aiiiibl), HCIIOIh30BaHUE BEPCHH
caiira st cnadosupsiux Ib6C IPR BOOKS u crermansHoro moouinsHoro npuinoxenusi IPR BOOKS
WV-Reader (mporpaMMbl HEBH3yaJbHOTO JOCTyIa K MHPOPMALKHU, IIPeIHA3HAYCHHOM I MOOHIIBHBIX
YCTPOMCTB, paboTamiuX Ha omnepaiuonHoi cucteme Android u i0S, koTopas He TpeOyeT CrenHaaIbHO
00y9IEHHOTO acCHCTEHTa, T.K. Moau ¢ OB3 mo 3peHuio paboTaroT CO CBOUM YCTPOMCTBOM ITPHBBHIYHBIM
CIIOCOOOM, HCIIONB3YS CICIHAIBHBIE INTATHBIC MPOTPAMMBI JUIS HE3PSUMX JIIOAeH, ¢ KOTopeiMu IPR
BOOKS WV-Reader nmeeT MOIHYIO COBMECTUMOCTB );

. JUTS WHBAJIMIOB M JIMI[ C OTPAaHWYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS TIO CIYXY: HaJUICKAITUMHU
3BYKOBBIMH CPEJICTBAMH BOCIIPOW3BeEICHUE WH(POPMAITHH;
. JUT WHBAJIWIOB WM JIUI] C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3/IOPOBBS, MMEIOIINX HAPYIICHUS

OIIOPHO-/IBUTATENILHOTO alapara: BO3MOXKHOCTb OeCIPesATCTBEHHOTO JJOCTYIa 00YYAaIOIIUXCs B yIeOHbIE

MOMEIICHUS, TyaJeTHbIC KOMHATBI M JIPyTUe MOMENICHUsT Kadenphl, a Takke MpeObIBaHNE B YKa3aHHBIX
MTOMEIICHHSIX.

O6pa3zoBanre 00yJaOIIUXCA C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI MOXKET OBITH OPTaHM30BaHO

KaK COBMECTHO C JIPyTUMU 00YUAFOIMMHUCS, TAaK U B OTAEIBHBIX IPYINAaX WK B OTJCTHHBIX OPraHu3aIUsX.
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KOHTPOJIBHBIE 3AJTIAHUA U UHBIE MATEPHUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH, XapaKTepPHU3youue

jTanbl (POPMHUPOBAHUS KOMIIETEHIIMIA B IIpoLiecce 0CBOCHHS AUCIUIINHBI
MATEMATHKA

1. Bomnpocsl k 3auéry

Komnerenius Bomnpocsl

OIIK-4 CriocoGer | 1. TToHSTHS «UCTIBITAHUE» U «COOBITHEY.

HCIIOJIb30BATh B | 2. Kiaccudukamnus coObITHi.

npodeccuoHaTBHOM 3. IlonsiTHe BEpOsSTHOCTH.

nesitenbHOCTH MeTobl | 4. Kiaccuueckoe ornpeneneHne BeposITHOCTH COOBITHS.
pemenust  3agad ¢ | 5. CBoiicTBa BEPOSTHOCTH.

HCIIOJIb30BAHUEM 6. PopMyIibl KOMOMHATOPHUKHU.

COBPEMEHHOT0 7. OtHOcUTENIbHAS YacTOTa COOBITHSI, €€ CBOWCTBA.
o0opyI0BaHUs npu | 8. Craructuueckasi BEpOSITHOCTbD.

pazpaboTke HOBBIX | 9. I'eomerpuueckas BEpOSTHOCTD.

TEXHOJIOTU I u | 10.ITonnas rpynna coObITUI.

WCIIOJIb30BAThH 11. IIpoTHBOMOOKHBIE COOBITHSL.

COBPEMEHHYIO 12.TlonsATHE CyMMBI COOBITHIA.

poeCCHOHATBHYIO 13. Teopema ciiokeHUsI BEPOSITHOCTEH HECOBMECTHBIX COOBITUIMA
METOA0JIOTHIO st | 14. [lonsiTre npou3BeA€HUs COOBITHIA.

MPOBEICHUS 15. Teopema yMHOKE€HHUSI BEPOSTHOCTEW 3aBUCHMBIX U HE3aBUCHMBIX
AKCIEPUMEHTAJIbHBIX | COOBITHH.

HCCIICIOBAHMIN u | 16. Popmyna noJHON BEPOSATHOCTH.

WHTEPIpETAIIN ux | 17. Dopmynsl beiieca

pe3yIbTaTOB 18. ®opmyna beprymnu.

19. JlokanbHas 1 MHTErpainpHas Teopema Jlammaca.

20. HauBeposTHeiiliee 4ucio MmosBICHUsS] COOBITHS B N HE3aBUCHUMBIX
WCTIBITAHHSX.

21.1lonATHE ciTy4ailHOW BEJTMYUHBI.

22.Buppl caydaiiHbIX BEJIMYMH.

23. JluckperHas ciydaiiHasi BEJIM4YHMHA.

24. 3aKoH pacnpeeseHus 1.C.B.

25. bunoMuanbHOE pacrpeielieHue J1.C.B.

26. MaTemaTnueckoe OXHUIaHHE.

27.Pacnpenenenue Ilyaccona.

28. CBolicTBa MaTeMaTHYECKOTO OKUIAHHUS.

29. OnpeneneHue AUCIEPCUH.

30. CBolicTBa IucCHEepCUn.

31. Omnpenenenrie PyHKIUU pacpeneNeHus], €€ CBOICTBa U rpaduk.
32.HempepbiBHas ciiydaiiHas BeJIMYMHA.

33.1l1oTHOCTB pacnpeneneHus H.c.B.

34. BeposTHOCTB NIONIaJaHUs B MIHTEPBAL.

35. Caoiictna f(X).

36. UncnoBele XapaKTEPUCTUKH H.C.B.

37. HopmanpHBIi 3aKOH pacipeesIeHusl.

38. HopmanpHas kpuBasi.

39. BeposiTHOCT TIOTIaIaHUS B 3aJJaHHBIN MHTEPBAJI HOPMaJIbHOM C.B.
40. BeiOopouHbIii MeTOS.

41.YucnoBble XapaKTEpPUCTUKU BBIOOPKU.




42.1IpoBepka rumore3 O MPEANOIaracMoM 3aKOHE pacHpenciICHUs
TE€HEPAIILHON COBOKYITHOCTH.

43. Jlunelinplii K03()(HUIHMEHT KOPPETSAIHH.

44, JIuHeiiHOE ypaBHEHHUE 3aBUCUMOCTH.

IIpoueaypa oueHnBaHus 3a4era

Bompockl k 3adery oOyuarommecs MOJTy4arOT B TEUYCHHE TEPBOM HEAETH Hadaja H3y4YCHHUS
JUCIIMTUTAHBIL.

Ecnu 3auem nposooumcs é popme mecmuposanusn ¢ IUHOC Moodle, mo:

OOy4YaroIuiicsi JIOMyCKaeTcss K MPOMEKYTOYHOH aTTecTalud 10 JAUCHUIUIMHE B  (opme
TECTUPOBAHUS IPH YCIOBUH ITOCEIICHUS 3aHATUH U YCIICIITHOTO BBITIOJTHEHUS TEKYIIET0 KOHTPOJIS
B T€UYEHHUE CEMECTPa, KOTOPOE BKIIIOYACT:

- MOJIOKUTENBHBIE OIEHKH 3a IMPOMEXKYTOYHBIE KOHTPOJBbHBIE paboThl (04Has ¢opma
oOyueHus);

- ycIienrHoe cooece1oBaHue Mo TeMaM, BBIHOCUMBIM Ha CAaMOCTOSITEIbHOE H3YUYCHHE;

- ycnemHas 3amuTa PI'P (ounas ¢popma o0yuenus);

yCIHEeIlIHas 3aluTa KOHTPOJIbHOU padoThI (3a0uHast popma 00yUeHHUs).

B mpotuBHOM citydae oOydaromuiicss He TOIMyCKAeTCsl K MPOXOXKICHUIO TECTOBBIX 3aJaHUH, JI0
TTOJTHOM JIMKBHJIAIIMH BCEX 33JJ0JDKEHHOCTEH.

TecToBoe 3amanme B cucteMe dJeKTpoHHOro oOydeHuss Moodle Bxmrouaetr 30 BompocoB, B
CIly4ailHOM TMOpsAJKe BBIOpaHHBIX W3 OaHKa BoIpocoB. OOydyarolmeMmycsi MpenocTaBisercs 2
MTOTIBITKH TTPOJIOJKUTEILHOCTRIO 45 MUHYT KaXK 1asl.

Ecnu 3auem nposooumcs 6 popme cobecedosanusn, mo:

OOyuaromuiicsi JOMyCKaeTcs K MPOMEXKYTOYHOM aTTeCTallud 10 JIUCHUILIHHE B (opme
co0ece10BaHuUs IPU YCIOBUH YCIEITHOTO BBHIOJHEHHS TEKYIIIET0 KOHTPOJIS B TEUEHHE CEMECTPA,
KOTOpO€ BKJIIOYAET:

- MOJIOKUTETIbHBIE OLICHKH 32 MPOMEKYTOUYHbIE KOHTPOJIbHBIE pabOThl (OYHAs M OYHO-
3aouyHas (popmbl 00yUeHHUs);

- yCIHelHoe codeceJ0OBaHNe M0 TeMaM, BBIHOCUMBIM Ha CaMOCTOSITENTbHOE U3YUYCHHUE;

- ycnenrHas 3amurta PI'P (ounas u ouHo-3a049Hast GopMbl 00ydeHUs);

- yCHenrHas 3a1uTa KOHTPOJIbLHON paboTh (3a04Hasi hopMa 0OydeHHS ).

B npotuBHOM cnyuae o0y4aromuiics He I0MycKaeTcs K MPOMEXYTOUHOM aTTecTallu, 10 MOTHOM

JUKBUJIAIIUU BCEX 3aJI0JKEHHOCTEH
Kpurepun oueHku

Ecmu 3aver mpoBoautca B gopme TectupoBanus B QUOC Moodle, To omenka «3aureHo/He 3adreHo»
BBICTABIIIETCS CUCTEMON aBTOMAaTH4ECKH COTJIACHO IIKale OLICHUBAHUS TECTUPOBAHUS Ha 3a4eTe.

Ecnu 3ager mpoBoauTcst B hopMe HTOTOBOTO COOECEOBAHMS, TO:

Onenka «3a4TeHO» BBICTABIAECTCS, €CITH 00YUYAIOIIUNACS TTOCEIANl 3aHATHUS, YCIEIITHO BBITTOIHII TEKYTIHi
KOHTPOJIb U YCIELIHO MPOLIET UTOTOBOE COOECe0BaHME.

Onenka «He 3auTeHO» BBICTaBISIETCS, €clii OOydaromuiics HE OBUT AOMYIIEH K MPOMEXYTOYHOM
aTTeCTaIlM WX HE MPOILIEN UTOr0BOe coOecejoBaHKE,

2. Bonpocsl K 9K3aMeHy
Komnerenus Bompocsl
OIIK-4 Cnocoben 1. Matpuus!.
HCIIONIB30BaTh B 2. Bunel marpui.
npogeccHoHaNbHON 3. JlelicTBus Hag MaTpULlaMHU.
JESITeIbHOCTH METO/IBI




pelIeHus 3a1a4 ¢
HCIIOJIb30BAHUEM
COBPEMEHHOT0
000pyI0BaHUS MTPU
pa3paboTKe HOBBIX
TEXHOJIOTUH U
HCII0JIb30BaTh
COBPEMEHHYIO
npoeccCuoHaIbHYIO
METO/I0JIOTHIO JIJIS
[IPOBEIECHUS
OKCIICPUMCHTAJIbHBIX
HCCIICIOBAaHUH U
HUHTCPHOPETANU UX
pe3yIbTaToB

4. Onpenenurtenu U UX CBOWCTBA.
5. Bpruncienue onpenenuTenen.
6. Pemenue cucreM JIMHEHHBIX ypaBHEHUN MeTonoM Kpemepa u
l'aycca.

7. Pasnuunble ypaBHEHU NPSMOM JIMHUM HA IUNIOCKOCTH.

8. VYcnoBus mnapamnenbHOCTH M MNEPHEHAMKYJISPHOCTH JBYX
IPSIMBIX HA MIJIOCKOCTH.

9. [IlonsTHe MHOXeECTBA.

10. Bwuapl MHOXECTB.

11. TlonsTHe QYHKIINH C OJHOHN MEPEMEHHOM.

12. OO6nactp onpeneneHus 1 006JacTb W3MEHEHHS (QYHKINH.

13. CnocoObl 3aaHusi PYHKIHH.

14. T'padux pyHKIMH.

15. OcHOBHBbIE »JIeMEHTapHble (YyHKLIMH, WX CBOICTBA U
rpaduku.

16. Ilpenen ¢hpyHKIMM C OJHOM MEPEMEHHON B TOUKE.

17. BeckoHeyHO Majible U OECKOHEYHO OOJIbIINE (PYHKIUU.

18. Briuucienue npenena GyHKIUU.

19. PackpeiTHe HeonpeneNTeHHOCTEN BUIa: E; =1

oaoa’

20. 3agauu, NpUBOJAIINE K MTOHATHIO TPOU3BOJHOM.

21. Ompenenenne MPOU3BOTHOM.

22. T'eomerpuuecknii, (U3NYECKUA, W XUMHUYECKHH CMBICI
MPOU3BOHOM.

23. IlpaBuna auddepeHmpoBaHusl.

24. Ilpon3BoaHbIE OCHOBHBIX 2IEMEHTAPHBIX (DYHKIIMH.

25. Tabnuiia mpou3BOIHBIX.

26. CrnoxHas QyHKIMS.

27. Ilpou3BoaHbIE CIOKHBIX (QYHKIIUH.

28. IIpou3BOJHBIE BBICIINX MOPSAIKOB.

29. uddepennuan GyHKIUHA C OJHON IEPEMEHHOM.

30. Ilonstue nepBooOpa3HOi HYHKIIUH.

31. HeomnpeneneHHblil HHTErpAIL.

32. CpoiicTBa HEONpPEAEICHHOI0 HHTErpaa.

33. Tabnuma npocTeHx HHTETPaioB.

34. 3amaud, OpUBOIAIIME K  TOHATUIO  OMNPEAETICHHOTrO
UHTETpaa.

35. IloHATHE ONpENEIIEHHOrO HHTErpaa.

36. Popmyna Herotona-Jleibaua.

IIpouenypa oneHnBaHus IK3aMeHA
Bomnpockl k 3k3aMeHy 0Oydaromuecs: MOoJIy4aloT B TCUCHHE MEPBOM HENENM Hadyalla M3ydeHHUs

JUCLUILINHEL

Ecnu 3x3amen npoeooumcs ¢ gpopme mecmuposanusn ¢ IHOC Moodle, mo:
1. oOyuaromuecs: AOMyCKAIOTCA K JK3aMEHy IO AWUCHUIUIMHE TMPU YCIOBHUHU YCIEUTHOTO
BBITIOJTHEHUS TEKYIIIEro KOHTPOIISA B TeueHue cemectpa. K TekyiieMy KOHTPOIIO OTHOCATCS:

- MIOJIOKUTEIIbHBIE OLIEHKU 3a MPOMEXYTOUHbIE KOHTPOJbHBbIE paboThl (OYHAs M OYHO-
3a04Has GopMbI 00yUeHNUs);

- MOJlyYeHHE OLEHKH «3auTeHO» 3a cobecelloBaHME M0 TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITENIbHOE U3YUEHHUE;

- ycnemiHas 3amurta PI'P (ounas 1 ouno-3a04Hast GopMbl 00ydeHus);



- yCIIEIIHAs 3allluTa KOHTPOJIBbHOM paboThl (3a0uHast popma oOydeHus).

B npoTtuBHOM ciiydae oOydaroniuecs He JOIMYCKAIOTCs K 9K3aMEHAIMOHHOMY TECTHUPOBAHUIO JI0
MOJTHOM JIMKBHUJIAIIMU BCEX 33JI0JDKEHHOCTEH;

2. sk3ameHannoHHbIN TecT B ONOC Moodle BkiatouaeT 30 TecTOBBIX 3ajaHNM, BHIOPAHHBIX B
cllydaifHOM Hopsiike U3 6aHKa TeCTOBBIX 3agaHuii. O0yyaromemMycst IpeaocTaBiseTcs | monbITka
JUTSL CIA4X TECTa MPOJOJKUTEIBHOCTHIO 45 MUHYT.

Ecnu 3x3amen npoeooumcs no IK3aMeHAuUOHHbIM Ouiemam 6 hopme cobecedosanus, mo:

1. oOy4aromuecs IPUXOAAT Ha 3K3aMEH COIIaCHO rpaduka 3K3aMEHAIlMOHHON CECCHH,

2. 9K3aMEHALIMOHHBIM OWJIET BKJIIOYAaEeT TpU Bompoca (OAMH TEOPETHYECKUM, JBa
[IPaKTUYECKHUX ),

3. KaX/IbIi1 00yJaroIuiics CIy4aifHbIM 00pa3oM BHITATHBAET OmeT, rotoBUTCa 30-40 MUHYT,
YCTHO OTBEYAET IK3aMEHATOPY; MOCJIe COOECEe0BAaHNUS dK3aMEHATOP BBICTABIISAET OLICHKY,

4. OLIEHKA 3aHOCATCS B HK3aMEHALIMOHHYIO BEIOMOCTh M 3aUE€THYIO KHUXKKY,

o. pe3ynbTaT 3K3aMeHa BBICTABIISIETCS COTJIACHO IIKaJle OLEHUBAHUS YCTHOTO SK3aMEHa MpU

YCIIOBUHU TOCEIIEHUsI 00yJaromuMcsl 3aHSATHI, YCHEIIHOTO BBIIOJHEHUS! TEKYIIEro KOHTPOJS B
TedyeHue ceMectpa. K Tekyiemy KOHTPOIIIO OTHOCSTCA:

- MIOJIOKUTEIbHBIE OLEHKH 32 MPOMEKYTOUYHbIE KOHTPOJIbHBIE pabOThHl (OYHAs U OYHO-
3a04Hast pOpMBbI 0OyUEHNUS);

- MOJyYeHHE OLEHKH «3a4TeHO» 3a Co0eceloBaHME 110 TeMaM, BBIHOCHMMBIM Ha
CaMOCTOSITENIbHOE U3YYEHHUE;

- ycnemHas 3amuTa PI'P (ounast u ouHo-3a0uHast GopMbl 00ydeHMUs ),

- yCHEeIlIHas 3aluTa KOHTPOJIbHOU paboThl (3a0uHas popma o0yueHus);

B IIPOTUBHOM clTydae 00y4aroUuiics OdydaeT JOMOTHUTEIbHbIE BOIPOCH! IO HE CAaHHBIM
BHJIaM TEKYIIEro KOHTPOJIS, U, €CIIU 00yJaroluiicss He OTBeUaeT Ha JIOMOJIHUTEIbHbIE BOIPOCHI,
OLIEHKA, MOJIy4YEHHas 3a 9K3aMEH, CHI)KAETCS] Ha OJUH OaJll

Kpurepun oueHku
OTnuyHO — ecnu  OoOydYarolmuics JEMOHCTPUPYET TIOJHOE IOHWMaHue mpoOnembl. Bcee

TpeOOBaHUs, MPEIbSIBIIEMbIC K 3aIaHUIO BBITIOJHEHBI. B cirydae TecTUpOBaHUS MPOIEHT BEPHO
BBIIIOJIHEHHBIX 3ananuii 86-100.

Xopomio - eciau OoOyYaroIIuiics IEeMOHCTPHPYET 3HAUYMUTEIbHOE IMOHUMaHue MpobiemMbl. Bee
TpeOOBaHUs, MPEIbSABIIEMbIC K 3aIaHUIO BBITMIOJHEHBI. B cirydae TecTUpoBaHUS MPOIEHT BEPHO
BBIIIOJIHEHHBIX 3a1aduii 71 — 85.

VY I0BJIIETBOPUTEIHLHO - €CJIM 00YYaroUUiCs JEMOHCTPUPYET YaCTHYHOE MOHUMAHHUE TTPOOIEMBI.
BonbemmHcTBO TpeboBaHUH, MPEAbSIBISEMbIC K 33JaHUIO BBHITIOJHEHBI. B ciyuae TecTupoBaHUs
MPOIICHT BEPHO BHITIOJIHEHHBIX 3amaHuii 50 —70.

HeynoBnerBoputensHo - eciau 0OydYaloOUACS JEMOHCTPUPYET HEOONbIIOe IOHHUMAaHUE
npoGiieMbl. MHorue TpeOoBaHUA, NpEAbABIAEMble K 3aJaHUIO HE BBIMONHEHBL. B ciydae
TECTUPOBAHUS MPOIICHT BEPHO BHITIOJIHCHHBIX 3aaHuil MmeHee S50.

3. KomiuiekT 3agaHuid 1J11 KOHTPOJIbHOM padoThI
(3aounHas ¢popma)

HpI/I BBIITIOJIHCHU N KOHTpOJ’IBHOfI pa6OTLI CJICAYCT PYKOBOACTBOBATHLCA HHUIKC CICAYHOUIUMU
PEKOMCHIAIUAMU.

KOHTpOJ’ILHaH pa60Ta JOJI’)KHA BBIITOJIHATHECA B OTHGHBHOP'I TETpaau B KJICTKY, HA O6J'IO)I(K€ KOTOpOfI
JOJIXKHBI 6I>ITB HaAIIMCaHbI q)aMI/IJ'II/IH U HHHUIOHAJIbI o6yqafomeroc;1, HOMCp TpyIlIlbl U HOMEP
3a4eTHOM KHMXKKH (yueOHbIi mudp). 3agaun JOKHBI paclofiaraThCs B MOPsAKE BO3PACTaHUS UX
HOMCPOB. Hepezl PCHICHUCM 3aJlavyu CJICAYCT NCPCIUCATL €€ YCIIOBHUC. Ha KaH(Z[Oﬁ CTpAaHUIIC
TCTpaAu HYXKHO OCTAaBJIATH IOJIA HJI/IpI/IHOﬁ 2-4 CM IJId 3aMeYaHuit npenoaaBaTeIs. Pemienue
3aaa4 CJICAyCT HU3JjiaraTb HOIIp06H0, Aciad COOTBCTCTBYIOIIUC CCBUIKM Ha BOIIPOCHI TCOpPUHU C



yKa3zaHHeM HeoOXOIUMBIX TeopeM U Gopmyit. K 3aauam reoMeTpuyecKoro Coaep:KaHus ciaemryer
nenatb deprexu. OOBSCHEHHS K PEUICHHIO 33/1a4 JOJDKHBI COOTBETCTBOBATH O00O3HAUCHHSIM,
IIPUBEACHHBIM B UepTEXkKaxX.

KonrponpHast paboTa [0DKHA BBINOJHATHCS CaMOCTOSITEIbHO, B TPOTUBHOM Ciydae
00y4YaroIuiicsl JMIIAeTCS BO3MOXXHOCTH IPOBEPUTH CTENEHb CBOEH MOATOTOBIEHHOCTH TI0
n3ydaemMoi nucuuiuinHe. [lonydyuB mpopenieH3UpoOBaHHYIO pacyeTHO-Tpaduyeckyro padorTy,
00yYaroIuics T0JHKEH UCTIPABUTh OTMEUYECHHBIC TIPETIOaBaTeIeM OMMOKH U HEIOYETHI.

Ecnu pabora He 3auTeHa, TO B KpaTYalIInil CPOK CIIEAYET BHIITOJHUTD BCEe TPEOOBAHMUS PELIEH3EHTA
U IPEJICTaBUTh padOTy HA IOBTOPHOE PELICH3UPOBAHUE.

OOyuarommiicsi BBIOJHSAET BAPUAHT KOHTPOJIBHOM pabOoThI, COBMANAIONINI C mocheaneil nndpoi
ero ydeOHoro mudpa (HoMmepa 3a4€THOW KHIWKKM). [Ipm 3TOM ecnm mpeamocnennss mudpa
ydebHoro mudpa ectp yncio HedetHoe (1, 3, 5, 7, 9), To HOMepa 33124 KOHTPOJIBHOW PabOTHI
nauel B Tabnuie 1. Eciou xxe npeanocneanss mudpa yuebHoro mudpa ectsb uncio 4yetHoe (2, 4, 6,
8) wiu HoJb, TO HOMEpA 3aja4 JaHbl B TaOnuue 2. Homep nocneanei nugps! mudpa ykasaH B
MIEpPBOM CTOJIOIE TaOJIHII.

Tabmuma 1
Ne Howmepa 3a1a4 1151 KOHTPOJIBHON pabOThI
y4eGHOT0
mubpa Nel (mepBerit cemectp) No2 (BTOpOI cemecTp)
1 1 21 141 |61 |81 101 | 121 | 141 |161 | 181 | 201 | 221 241 261
2 2 22 |42 |62 | 82 |102 | 122 | 142 | 162 | 182 | 202 | 222 242 262
3 3 23 143 |63 83103 | 123 | 143 | 163 | 183 | 203 | 223 243 263
4 4 24 | 44 | 64 | 84 | 104 | 124 | 144 | 164 | 184 | 204 | 224 244 264
5 5 25|45 |65 |85 105 | 125 | 145 | 165 | 185 | 205 | 225 245 265
6 6 26 | 46 | 66 | 86 | 106 | 126 | 146 | 166 | 186 | 206 | 226 246 266
7 7 27 | 47 | 67 | 87 | 107 | 127 | 147 | 167 | 187 | 207 | 227 247 267
8 8 28 | 48 | 68 | 88 | 108 | 128 | 148 | 168 | 188 | 208 | 228 248 268
9 9 29 149 169 |89 (109 | 129 | 149 | 169 | 189 | 209 | 229 249 269
10 10 30 |50 |70 |90 (110 | 130 | 150 | 170 | 190 | 210 | 230 250 270
Ta0muma Ne2
Ne Homepa 3amad aj11 KOHTPOJIBEHOH pabOTHI
y4e0HOT0 - -
rmadpa Nel(mepBrrii cemectp) No2 (BTOpOI# cemecTp)
1 11 |31 |51 |71 |91 111 131 151 | 171 191|211 | 231 | 251 |271
2 12 |32 |52 |72 |92 112 132 152 | 172 | 192 | 212 | 232 | 252 | 272
3 13 |33 |53 |73 |93 113 133 153 | 173 | 193 | 213 | 233 | 253 | 273
4 14 |34 |54 |74 |94 114 134 154 | 174 | 194 | 214 | 234 | 254 | 274
5 15 |35 |55 |75 |95 115 135 155 | 175|195 | 215 | 235 | 255 | 275
6 16 |36 |56 |76 |96 116 136 156 | 176 | 196 | 216 | 236 | 256 | 276
7 17 |37 |57 |77 |97 117 137 157 | 177 | 197 | 217 | 237 | 257 | 277
8 18 |38 |58 |78 |98 118 138 158 | 178 | 198 | 218 | 238 | 258 | 278
9 19 139 |59 |79 |99 119 139 159 | 179 1199 | 219 | 239 | 259 | 279
10 20 |40 |60 |80 |100 | 120 140 160 | 180 | 200 | 220 | 240 | 260 | 280

3ananus A1 KOHTPOJILHOI padoTsl (1 cemecTp)
B 3apagax 1- 20 gans! BepmmHel Tpeyroasauka ABC. Haiitu:
1) anmuny ctopons! AB;
2) ypaBHeHuUE cTOpoHbI AB;




3) ypaBuenue BbicoTsl CD u ee minny;

4) ypaBHEHHE OKPYKHOCTH, JUIsl KOTOpo# BeicoTa CD sIBisieTcs 1MaMeTpOM.
1. A(-2;1), B(10;10), C(8;-4).

2. A(-4;-1), B(8;8), C(6;-6).

3. A(-1;0), B(11;9), C(9;-5).

4. A(-3;-3), B(9;6), C(7;-8).

5. A(-3:;0), B(9;9), C(7;-5).

6. A(-5;-2), B(7;7), C(5;-7).

7. A(-2;-1), B(10;8), C(8;-6).

8. A(-5:1), B(7;10), C(5;-4).

9. A(-2;-3),B(10;6),C(8;-8).
A(-6;1), B(6;10),C(4;-4).

. A(3;0), B(-9;9), C(-7;-5).
A(0;1), B(-12;10), C(-10;-4).
A(4;-3), B(-8;6), C(-6;-8).
A(1;1), B(-11;10), C(-9;-4).
A(8;-2), B(-4;7), C(-2;-7).
A(6;2), B(-6;11), C(-4;-3).
A(2;-1), B(-10;8), C(-8;-6).
A(5;1), B(-7;10), C(-5;-4).
A(3;3), B(-9;12), C(-7;-2).
20. A(1;2), B(-11;11), C(-9;-3).
B 3agavax 21-40 naiitu npeaens! GyHKITHA.

2la) o x*+5x+4, B) Lim(M—sx}
x_,_]3x2+x_2’ xX—>oo
0 2 _ :
)L' M; T) Limsm8x.
oo xt —4x+3 =0 fg3x
22.a) Lim X Ax-2 B) Lim(~2x +1— "2x);
T2 A 40 X—»o0
x—>=2 x* _2x_8
6) Lim\/;—3x; r) Lim Sin5x.
xoe 2x+1 0 tgx
Bay a3 Limaxrx - x)
2 xi_4 ¥
§) 2 _ 4
) X =341 D)y, dxeosSy
X 4_x_5x2 x—0 sin 2x
24.8) Limw. B) Lim(ﬁ—x);
=2 x° —3x+2 H“’
§ 2 _ . _
)Lim 12x x—8 ; r) Lim 5-xt(2g§x.
T X 5x42 s oX
25. 2 __ 4
D i X2 ®) Lim(—— 1,
ool x® =2x -3 =2 x" -4 x-2
0) 2x> =5 r) .. sin2x
im : Lim——,
o 30 44y x>0 4xcos3x
26.a) 1 x*+5x+6 B) Lim(x—x’ + 5x):

T IRT %
x—-2 Zx _x_l()

X—»00



0 2 _ 2
s
X —5x+3 TSI Ay
3
27.2) Lim x* —9x+14. B) Lim(+/9x” +1-3x);
x—7 x2 _3x_28’ Ko
0 2 i
) [ oA D) g, dSinT
o x—3x? =28 =0 2gx

28a) 163" —8x+1 B) Lim(\x+1-+/x);

. X—0

0) . 15x* —12x+3 r) . 2sin’x
Lim 3 : Lim }
o 13x7 +12x =10 >0 §x?
29. a 2 _ B) . 1 4
)Limx 6x+9; )le( +— );
x—3 x—=3 x>2 x+2 x -4
6 2 _ i
)Lim 3;: 5x+1; r) Lip S 7Y
x=e x° 4+ 5x+10 =0 T+ x -1
30. a) _ B) . 1 6
L NEF13 -4 ) Lim(—— -8

2

x—3 xz - 9

) 5 6 1—
), 10x° 11 +3 1) 1-cosx

oo 2230 4 5x—4 x>0 xsinx
3]1. a 2 _ ;
) Limx—m; B) Lim sm3x;
4 x* —16x+16 0 fg5x
6) Liniw- r) . 3x+2 o
oo 4yt 4 x+37 L '
e\ 3x -4
32. a) 2x* +x-3 B) xtgx
Lim———— . Lim——=——:
A 3x? +4x-2° x>0 ] —cosdx
0) Li 2 —x+1 T (443
ITz—a Lim ;
xow 3x" +4x—2 e\ dx—1
33.a)  2x? 4+5x+2 B) Lim 1
Lim - im-_=7s
=>24x" +11lx+6 0 S5x
6) . 2x*-3x+1 1) e
Lmz—; Lim 2x—17 _
T Sx +4.x_3 x—oo 2)(—3
3.a) . 3x’+8x-2  B) _ sin’2x
m——; Lim :
3 x4+ x—6 0 x2
) Limw; ) Lim(S—Zx)x—z.
X0 3x +x+2 x—2
35. a) 3 B) .. l—cos6
—— ) L =0,
> 2xT 4+ x—2 =0 3x
0) Lim(Nox* +4x-3x); " Lim[x—z o
el x+3)
36. a) Li _x2 _6x+9. B) [_,jrglxtg.é].x;

3

im
-3 xP =27



37.

38.

39.

40.

6)

) Lim(2x —4x* + 3x);

X—»o0

2 Lim 7()(_5)2
=5 x* =3x-10"
0) 3x* —5x+4
Lim———;
yoe x° —x+1
a) 2x* +x-3
Lim————;
=1 x? = 2x+1
0) Lim3x2+5x+4'
e 2% —x + 46
a)L_ x?=Tx+10

im————;
=5 x° —10x+25

) Lim(x* —1=/x* +1);

X—

a) . x*-2x-8

Lzmzi;

=2 2x° +5x+2
55x —=5x+5

e 015"
o 5x° +10x—15

r) Lim;(Zx + S)xil.

x—>-2

B)

. 1—cosbx
Lim————;
x>0 xsin3x
|
r) Lin$(2x+3)ﬁ.
B) Lim

b
=0 | —cos2x

I-cosbx

F) _ 2x-1
Lim Sx—l )
oo\ Sx + 4
sin2x

4x
F) 2x+1
Lim 2x+2 .
=l 2x +1
sin5x

B) Lim

x—=0

B) Lim

. 2
=0 gin 7x

1") 2 x2-1
Lim[zx IJ .

xoo| 2x% +1

B 3anavax 41-60 HaiiTu npou3BOIHbIE JaHHBIX (QYHKIIMH.

41.

42.

43.

44,

45.

46.

2) y=5x3+i—tgx;
Jx
B) Cosx
y= s
1 + Sinx
) .
y=x"+— +arccosx;
X
B) 4*
Y= )
x+1
a) ;1 .
y=2x"——+e";
Ux
B) Lnx
y=-—=":
R
a) y=4x2+3\/;—Cosx;
B)y— e’ )
x? —4x+3’
a)

4
y=5x"+—=-x;
x

B arctex
) o et
1+ x

. 1

2) y=23x" —arcsmx+?;
B) Log,x
y=""

X

0) y=2"-Cosx;

r) y = Lnx® +4.

6) y=(x>=1)-e;

r) Y= (eﬁ‘Y —1)6.

0) y= ()c2 + 1)- arctgx,

r) y =4/1-S8in5x.

0) y:(]—xz)'arcsinx;
r) y= (3Sinx + 4)5_
0) yz(x3 +4)-ex;

r)

T

y = Lne?
0) y= (x3 + 3x)- Lnx;

(3 -4

r)yz



47. a)

y=5x——=—¢";
Yx
B) 3"
4 x* -1
48.2) y = 4x® +3/x + 2Sinx;
B)  arcigx
1+x%’
49.a 4
)y=x3+7_7e.¥;
X
B) B 4e* )
Yoo —ax-3
50. 4
a)yzx——4+3\/x2;
X
B) tgx
y=18
x-1
51.a) 5
y:3x2——4+Lnx;
X
B)  x-3
d Log,x’
52.2) -4y’ 4 4/x* - Sinx;
B)  Cosx
x?+4’
53. a) ;1
=X +— +1gx;
B)  Sinx
x —Cosx
54.
2) =4 5—L—Crgx,
3\/;
B) Lnx
= x4 5
55.
3) y=3x" ==+ arctgx;
B) X
y:eT’
56.
2) :x5+L—Cosx;
Jx
B)  Igx
1-x*’
57.
7.8) y=2x Lnx;
B) Cosx
y= >
1— Sinx
58. a)

5
y:x4+—3+Ctgx;
x

0) y= (Jc3 + 3)- arctgx;

) y =3 Sin3x—x’.
0) y=(e“'—2)-(x3—6x}

F) 1=
y=3 %

6) y=(Lnx-x*)-(1-x'}
r) y=31-4x".
0) yz(x3 —3x)-Lnx;

T 2
)y=Lnx

x+1
0) y =5% -1gx;

r) y= (SinSx -x° )4.

0) y= (x2 + 1)- arctgx;
) y= Ln(x4 - 3x2)

0) y= x° -arcigx,

1) y =3/1-Cos5x.

0) y:(x3 —5)-6";

1) y = La(Sin5x - x*)
0) y=(2-x) Crgx;
) y=(Lncosx+2)".

0) y=3"-Sinx;



B) _1-Cosx F)y:Ln3(x2+4)

x* —dx’
59.a) y=2-3x? +4fx: 0) y= (x3 +3)-Log5x;
B)  arctgx r) v = LnSin5x.
x* +3x
60.9) 0 S Ly, 6) y=(1-x*) Lnx;
X
B) :x4—1_ r)y=(e4‘—x4)4.
Sinx

B 3agauax 61-80 uccnenoBath gaHHbIe QYHKIMU METOAaMU TU((HEpPEeHIIMATIBHOTO HCYUCIIEHUS
u moctpouTh uX rpaduku. [lpm wucciaenoBaHnu (yHKIMHM CIeIyeT HAWTH €€ HHTEPBaJIbI
BO3pacTaHMsI M YOBIBAaHHUS U TOYKU HKCTPEMYMA, HHTEPBAJIBI BBITYKJIOCTH M BOTHYTOCTH W TOYKU
neperuda rpapuka GyHKIUH.

61. y=x"—9x* +24x—13.
62. = x® —6x> +9x+1.

63. y=x’ -3x+1.

64. y=x* —3x* +6.

65. y=x" +3x° —1.

66. y=x* +6x7 +9x+1.

67. y=x®—12x* +45x —48.
68. y = x* —9x? +24x-17.
69. y=x’ +6x° +9x+2.

70. y=x* —12x* +45x —47.
7L y=—x* +3x° =5,

72. y:—x3+9x2—24x+18.
73. y = —x' —6x—9x—3.

4. y=—x"+3x-5.

75 y=—x* +12x* —45x +53.
76. y=—x* —9x? —24x-21.
7. y=—x*+15x* = 72x +109.
78, y=—x*-3x*-2.

79. y=—x’+18x> —105x +195.
80. y:—x3+9x2—24x+14.

B 3amavax 81-100 BBIYMCIUTH HEONpENENCHHbIE MHTETPAIbl M PE3yJIbTaThl HMHTETPUPOBAHUS
POBEPUTH U PEPEHIIPOBAHUEM.

81. a) J‘{Zx—§+3\/;]dx;
X

§) 2 B v
) .[ x : ) _[ x - Sin2xdx.
3x" +4

82-2) j[4x3 +34—\/§]dx;

X



0) J.x);‘iczl; B) I Lnxdx.

83. a)J'[Sx:l —%+e“}ix;
X

0) _[Sinzx-Cosxdx; B) _[x-e"‘“dx.

84.2) j.[x3 —56+4\/;dx];
X

0) J‘ dx . B) _f x - Lnxdx.
Cos*(3x—1)
85 2) f[6x5+%—i/;de;
0) J‘M B) J‘x-e“dx.
Cos’x’

86.2) _[(639 —5+Vx_3)dx;
X

0) Ix . ex2+3dx; B) Ix-Cosxalx.

87. ) I(le4+42—i/x_2de;
X

0) Irg3xdx; B) ILnSxdx.
88.
2 j[4x—%+‘{/§}dx;
.
0) ICthxdx; B) Ix-Sin3xdx.
89.
a) I[»?x() _;_ex FX;
0) _[ x?dx ) B) Ix-Cos4xdx.
2x° 41
90. a) , 6 1
3xT+—+ x;
J.( x’ Coszx}i
0) JCos3x-Sz'nxdx; B) Jx-e‘”dx.
91.

2 .[(2\/;—;—2+5&/x_2]dx;



0) J 3xdx B) I3x-Sin6xdx.

Sx*+3
92.
2 J.(43\/x_2+3x3 —é—g]dx;
X
0) I 2x%dx B) I3Ln8xdx.
6x" +2°
93. a
) I[6x4 —4+lOe'Y]dx;
8/x
0) _f 3Sinx - Cos” xdx; B) J x* Lnxdx.
94,
a) I[9x2 _%4_4 o de;
e
6) f 2dx B) j(x+2)-e~*dx
Szn2(8x+1)’

%. a)J.(7x3 +io—i/x78]dx;
x

0) J-Cosxdx' B) J 2x? - Cosxdsx.
48in*x’

%. 3) J‘('/’Ox + ig - ?\/x_szx;

X
6) I 2x-e" M dx. B) _[ (3x> +1)Lnxdx.
97. a) N 12 1
I(l Ix x—4—T
6) J-Ctg4x e B) j(x—z)-2~*dx.
98. I[ }4
\/_
0) J-x.z'* *2 dx. B) _[(xz —1) - Sinxdx.
99. a)
J-(Sx +—+—Jd
0) j(10x+4 dvx; B) I(x—l)-Cos?axdx.
100. a) I[10x2—£+ 3 }ix'
x  Sin’x)
6)f 2dx B) J(x2—4)-4xdx.

Gx+1)



B 3agavax 101-120 BbUMCIUTH IUIOMAAL (PUTYPHI, OTPAaHUYCHHOW yKa3aHHBIMH JIMHUSMHU.
Cnenatp 4epTex.

101, y=x-4x+3, y=x-1.
102. y:x2+2x, y=x+2.
103, y=x*+4x+3, y=x+3.
104.  y=x*-6x+10, y=x.
105. y=x2—2x—l, y=x-1
106. y=x*+6x+8, y=x+4.
107 y=x*—6x+13, y=x+3.
108.  y=x’+8x+15, y=x+5.
109.  y=x% y=x+2.

110.  y=x*-1, y=x+1.

111, y=x"-6x+8, y=x-2.
112. y=x"=3x, y=x—1.

113. y=x2—4x—5, y=0,5x.
114. y=x2+x—2, y=2x.
115. y=x2—4x+8, y=x+2.
116. y=1—x2, y=0.

117. y=4-x", y=0.

118. y=2x7, y=2x+4.
119. y=6x-x>, y=0.

120. y=3x*-3, y=-x.

B 3agavax 121-140 pemuTh cucTeMy JIMHEHHBIX YpaBHEHUM MeTofoM Kpamepa u cienarthb
IIPOBEPKY.

121. 2x—y+z=2, 131. 2x—y+z=3,
3x+2y+2z=-2, 3x+2y+2z=4,
x=2y+z=1 xX—y+4z=2.

122, (2x—-4y+3z=1, 132. (2x-3y+z-2=0,
x—=2y+4z=3, X+35y—4z+5=0,
B3x—y+5z=2. 4x+y—-3z+4=0.

123.  [x+2y-3z=5, 133. [2x—-4y+92=128,
2x—y-z=1, Tx+3y—6z=-1,
(x+3y+4z=6. Tx+9y—9z=5.

124. 3x+2y—-z=0, 134. x+2y—z=1,
2x—-y+3z=0, -3x+y+2z=0,
x+y—-z=0. x+4y+3z=2.




125,  (x+2y-3z=1, 135. (x+2y-z=2,
2x+3y+z=4, 2x-3y+2z=2,
3x+6y—z=3. 3x+y+z=8.

126. x+y+z=1, 136. (x+y+z=a,
2x+y+z=2, X—y+z=s,
3x+2y+2z=3. X+y—-z=c

127. 2x-y+z=3, 137. X—y+z=a,
3x+2y+2z=4, X+y—z=s,
xX—y+4z=2. -x+y+z=c

128. 2x+y+z=1, 138. X+2y+z=4,
3x-2y+2z=-7, 3x=5y+3z=1,
x=3y-z=-2 2x+Ty—-z=8.

129. J3x+2y+z=5, 139. (x+2y =10,
x+y—z=0, 3x+2y+z =23
4x — y+ 5z = 3.

y+2z=13.

130.  (3x+2y+z=5, 140. (3x+4y =11,
x+y—z=0, 5y+6z =28,
4x—y+5z=3. x+2z=1.

3ananus AJ151 BINOJHEHUS] KOHTPOJbHOM padoThbl Ne2

KonTponbHast pabota cOCTOMT M3 Tpex 3ajad, MpPU BBHIMOJIHEHUHU KOTOPBIX, OOydaromuucs
BBITIOJIHSAET pacyeTHylo M Tpadudeckue uactu. OOydaromuiics BBIIOJHAET TOT BapUaHT
KOHTPOJIbHOW PaOOThI, KOTOPBIN COBMamaeT ¢ mocienHen nudpoi ero yuebnoro mudpa. [Ipu
3TOM, €CIK Ipeanocientss nudpa yaednoro mudpa ects uncio veuernoe (1,3,5,7,9), To Homepa
3a/a4 s COOTBETCTBYIOIIETO BapuaHTa naHbl B Tabnuue 1. Ecnu nmpeamocnemuss uudpa
ydeObHoro mudpa ectb uuciao 4ernoe (2,4,6,8,0), To HoMepa 3amad JUIsi COOTBETCTBYIOIIETO
BapuaHTa JaHbl B TabuIe 2.

Howmep Taonuua 1
BapuaHTa Howmepa 3amau
1 1 21 41
2 2 22 42
3 3 23 43
4 4 24 44
5 5 25 45
6 6 26 46
7 7 27 47
8 8 28 48
9 9 29 49
0 10 30 50
Homep Tab6muma 2
BapHaHTa Howmepa 3amau




11 31 51
12 32 52
13 33 53
14 34 54
15 35 55
16 36 56
17 37 57
18 38 58
19 39 59
20 40 60
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Pemuts 3amaun 1-10.

B crage " xopoB. Y10 Ka)KI0H U3 HUX HA MPOTSHKEHUH HEKOTOPOTO BPEMEHH MOXKET ITPEBHIIIATH
YCTAaHOBJICHHYIO HOpMY ¢ BeposiTHOCThIO 0,45. HaifTu BEpOsSTHOCTH TOTO, YTO B HEKOTOPBIU
MOMEHT BPEMEHH yJI0M Oy/I€T IIpeBbIIaTh HOpMY y: a) ' kopoB; 0) He MeHee m, U He Oonee m,

KOPOB; B) XOTs ObI y O/IHOI KOPOBBI.

1. n=100; m=50; m =20; m,=060.
n=220, m=70; m =110, m, =150.
n=65 m=22; m=15 m,=35.
n=9 m=5 m=3 m=>35.
n=150; m=85 m =100; m,=150.
n=25 m=9; m=7, m,=15.
n=155 m=>50; m =50; m,=100.
n=30; m=10; m =5 m,=20.
-n=75 m=23 m =50, m,="75.
10. n=15 m=5 m=6, m,=12.
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B 3apauax 11-16 npenmnonaraercs, 4To IpOMEpPHI TENOK SBISIOTCS HOPMAIBHO PACIPEICICHHBIMU
Clly4ailHBIMU BEJIMYMHAMHU C 3aJaHHBIMU napamerpamu ¢ um O . TpeOyercs ompenenuthb: 1)
MPOLIEHT JKMBOTHBIX, JJIS KOTOPBIX BEJIMYMHA Mpomepa OyneT NpUHAMIEKATh 33aJaHHOMY
UHTEpBaIly; 2) AWana3oH U3MEHEHHs poMepa.

Howmep [Ipomep X (cm) a o WNurtepBan

3a1a4u
11 BricoTa B xo0nke 117 54 (110;120)
12 Kocas jyinHa TyaoBuina 131 10,8 (125;135)
13 I'nybuna rpyau 58,8 3,6 (55;62)
14 [Iupuna rpyau 48,7 4.8 (45;52)
15 OoOxBar rpyau 172 8,4 (170;180)
16 OO0xBar mAcTH 16,4 4,8 (15,22)

B 3amawax 17-20 mnpeamonaraercsi, 4To JkuBas Macca Telok X (Kr) pacmpeleneHa To
HOpPMAaJIbHOMY 3aKOHY C 3aJlaHHbIMH Tapamerpamu ¢ u O .. TpeOyeTcs onpenenuTh: 1) mporeHT
KUBOTHBIX, JJI1 KOTOPBIX KUBasi Macca OyJeT 3aKifoueHa B YKa3aHHBIX Mpejaenax; 2) Auamna3oH
M3MEHEHUS KUBOU MaCCHI.

Howmep Bospacr (mec.) a o} WutepBan
3a71a4u




17 3 101 17,4 95-110
18 6 176 15,6 175-180
19 12 323 31,8 300-325
20 18 423 61,2 400-450
B 3amauax 21-40 3amanbl pe3ynbTaThl oOcnenoBanus. Tpedyercs:
1) CTpYNIHPOBATH JAHHBIE B BAPUAIIMOHHBIN PSIJT U IIOCTPOUTH THCTOTPAMMY OTHOCHTEITBHBIX
9acToT;
2) HAliTH BBIOOPOYHYIO CPEIHIOI, BBIOOPOUHYIO AMCIEPCHIO, CpelHee KBaJpaTHUECKOe
OTKJIOHEHHE;
3) C HaJIEXKHOCThI0O 95% yKas3aThb MOBEPUTENBHBIA HHTEpPBAT ISl OIEHKH TI'e€HEpalbHOM
cpeaHei ;
O6cnenoBano mo Becy (kr) 20 kponukoB. Pe3ynbTarsl o0cienoBanus npeacTaBieHbl B Tabmuie
1.
Tabmuma 1
No Ne 3agaun
21 22 23 24 25 26 27 28 29 30
1 3,1 5,5 3,2 6 4,8 5,5 6,2 4,6 4,7 3,7
2 4,2 5,9 3,8 4,5 5,4 4,7 5 3,4 55 4,2
3 5 7,5 4,1 4,7 4,9 5,8 51 7,1 5,2 51
4 4,6 5,4 4,3 5,7 3,8 5,6 4,1 6,5 7,1 5,3
5 6,4 3,4 4,3 5,2 55 4,7 5,2 59 6 5
6 5,3 5,2 5,6 3,8 5,2 5,7 6,3 4,3 5,8 7,2
7 3,8 4,3 6 4,3 6,4 55 5,3 4,7 4,6 6,4
8 51 4,7 5,7 4,3 6,7 6,5 4,5 5,4 51 5,6
9 4,9 5,8 4,5 51 5,8 5,9 5,7 5,3 3,3 4,8
10 54 6,8 5 5,7 5,4 5,4 4 6,7 4,7 6,3
11 5,9 4 6,7 6,3 4,7 4,8 6 53,1 5,4 5,7
12 6,5 5,7 5,3 4,8 3,3 5,4 4,5 4,2 6,5 3,2
13 5,5 4,5 5,4 5,6 5,1 4,9 4,7 5 5,5 3,8
14 5,7 5,3 4,7 6,4 4,6 3,8 5,7 4,6 5,7 4,1
15 4,7 6,3 4,3 7,2 5,8 5,5 5,2 6,4 4,7 4,3
16 5,6 5,2 5,9 5 6 5,2 3,8 5,3 5,6 4,3
17 5,8 4,1 6,5 5,3 7,1 6,4 4,3 3,8 5,8 5,6
18 7,3 51 7,1 5,1 5,2 6,7 4,3 4,9 7,3 6
19 4,7 5 3,4 4,2 55 5,8 51 51 4,7 5,7
20 5,5 6,2 4,6 3,7 4.7 5,4 5,7 5,4 55 4,5

O6cnenoBano o Becy 20 TeNST XOJIMOTOPCKUX momecei. Mx kuBas Macca mpu poxkJIeHUuu (Kr)

npeacrarieHa B Tabmure 2.

Tabmnuua 2

Ne Ne 3amaun

31 32 33 34 35 36 37 38 39 40
1 27 43 39 36 26 28 32 37 28 33
2 32 26 30 36 35 37 31 27 23 36
3 31 35 30 28 45 35 28 31 26 31
4 32 45 36 31 26 40 33 28 34 28
5 28 26 38 30 35 27 37 37 32 33
6 37 35 24 32 32 26 36 35 36 37
7 35 32 32 24 32 37 32 27 27 36




8 26 32 30 38 35 30 36 26 32 32

9 28 35 31 36 35 34 32 36 39 36

10 32 35 28 30 28 39 28 36 30 32

11 39 28 36 30 32 26 36 27 43 39

12 34 32 36 39 36 35 36 32 26 30

13 30 36 26 32 32 45 28 31 35 30

14 37 32 27 27 36 26 31 32 45 36

15 26 36 35 36 37 35 30 28 26 38

16 27 37 37 32 33 32 32 37 35 24

17 40 33 28 34 28 32 24 35 32 32

18 35 28 31 26 31 35 38 26 32 30

19 37 31 27 23 36 35 36 28 35 31

20 28 32 37 28 33 28 30 32 35 28

B 3agauax 41-60 tpebyercs:

1) Haiitn koapduueHT Koppeasuuu U clienaTh BbIBOJ O TECHOTE W HANpaBICHUM JUHEWHOMN
KOPPEJSILIMOHHOM CBSI3U MEX]ly IPU3HAKAMU;

2) COCTaBUTh ypaBHEHHE MPSMOIN PErpecCH;

3) HaHECTH Ha YepTeK UCXOTHbIE JAHHbBIE U MOCTPOUTD MOTYUEHHYIO IPSIMYIO PETPECCHH.

B Tabmume 3 mpexacraBneHsl AaHHBIC O JiuHE Tymu X (CM) U ToJmiuHE mmuka Y (MM) uist
CBHHEHN Pa3JIMYHBIX TOPO/I.

B Tabnune 4 npencrasiensl usmepenus y 10 tenar no riyoune rpyau X (cm) v skuBoid macce Y

(xr).

Tabmmna 3

Ne Ne 3amaun

41 42 43 44 45 46 47 48 49 50
X 97 93 104 95 102 98 92 98 102 96
Y 35 36 31 36 32 32 37 35 32 35
X 104 101 98 90 95 96 95 103 99 93
Y 31 31 35 37 37 35 36 30 33 36
X 103 95 100 103 97 99 100 101 96 101
Y 32 34 32 32 35 34 31 32 34 31
X 98 97 102 104 98 100 96 95 101 100
Y 34 35 31 31 34 31 36 36 34 30
X 101 102 99 89 94 102 94 97 97 90
Y 30 30 32 37 37 33 35 33 35 38
X 102 94 97 97 90 102 102 93 97 104
Y 33 35 33 35 38 32 30 36 35 31
X 100 96 95 101 100 95 95 101 104 98
Y 31 36 36 34 30 37 36 31 31 35
X 99 100 101 96 101 97 90 95 103 100
Y 34 31 32 34 31 35 37 34 32 32
X 96 95 103 99 93 98 103 97 98 102
Y 35 36 30 33 36 34 32 35 34 31
X 98 92 98 102 96 94 104 102 101 99
Y 32 37 35 32 35 37 31 30 30 32

Tabmumna 4

Ne Ne 3agaun

51 52 53 54 55 56 57 58 59 60
X 91 82 103 85 97 99 91 97 95 97




62 51 79 56 61 68 62 61 65 58

86 101 96 94 89 96 110 106 99 103
43 59 61 63 48 65 70 75 58 78

94 105 93 92 95 84 93 87 87 94
60 78 59 60 59 52 62 54 49 72

95 96 100 104 106 98 106 98 93 85
73 63 68 70 75 79 65 66 61 60

104 98 89 101 98 92 112 97 98 92
87 73 55 64 62 65 68 70 59 67

92 112 97 98 92 97 85 91 82 103
65 68 70 59 67 61 56 62 51 79

98 106 98 93 85 89 94 86 101 96
79 65 66 61 60 48 63 43 59 61

84 93 87 87 94 95 92 94 105 93
52 62 54 49 72 59 60 60 78 59

96 110 106 99 103 106 104 95 96 100
65 70 75 58 78 75 70 73 63 68

99 91 97 95 97 98 101 104 98 89
68 62 61 65 58 62 64 87 73 55
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J1J1 321U Thl KOHTPOJIBHON pabOThl 00YYaIOIIMMCSI HEOOX0IMMO MOJATOTOBUTCS IO BOMPOCAM:

1. DneMeHTHl KOMOMHATOPUKH. Pa3melienus, nepecTaHoBKH, COUETaHUSI.

2. OcHOBHBIE MOHATUS Teopuu BeposiTHocTed. CoObITHs U MX Kiaccudukanus. OTHOCUTENbHAs
yacToTa COOBITUS U €€ CBOMCTBA.

3.BeposaTHOCTh COOBITHS U €€ CBOMCTBA.

4. TeopeMa CIOXEHHUSI BEPOSITHOCTEH. YCIIOBHAs BEPOSITHOCTh. 3aBUCHUMbIE M HE3aBUCHUMBIC
COOBITHS.

5. IloBTropHble  He3aBUCHMMbIe  HcnbITaHus. DPopmyna  bepnymm.  I[lpumepst  u3
CEIIbCKOXO3SIMCTBEHHOM TMpakTUKH. JlokanbHas Teopema MyaBpa — Jlamnaca, uMHTerpaigbHas
teopeMma Jlammaca. ®opmyia Ilyaccona.

6. Ilonsitue cimyvaitHOM BelWuYuHBL [IprMepbl ClydallHBIX BEJIMYUH B CEIIbCKOXO3SIMCTBEHHOM
npou3BoAcTBe. JlUCKkpeTHass ciydailHas BEJIMYMHA. 3aKOH pACHpEACNICHUs, YHCIIOBBIC
XapaKTepPUCTUKH JTUCKPETHON CIIydyallHOW BEIMYMHBI U MX CBOWCTBA. BEpOSTHOCTHBIA CMBICIH
MaTeMaTHUYECKOTO OKUIJAHUSI.

7. HenpepoiBHasi cinydaiiHasi BennunHa. DyHkuusa pacnpeneneHus u e€ cBorcrpa. [lnoTHOCTh
BEPOSITHOCTEHN U €€ CBOMCTBA.

8. UncCII0BbIE XapaKTEPUCTUKH CIIyYalHBbIX BETUYMH: MATEMATHUYECKOE OKUIAHUE U TUCIIEPCHUS.
9. HopmanbHblid 3aKOH pacnpesesieHus U ero napaMmerpbl. BeposTHOCTh MomnaiaHus HOPMaJIbHO
pacnpenenéHHoN CiyyailHOM BEJIMYMHBI B 33JaHHbIA UHTepBal. [IpaBuio Tpéx curm.

10. 3amaun  MaTeMaTHYecKOMl CTaTUCTHKU. ['eHepanbHas COBOKYNHOCTh M BBbIOOpKA.
CriocoGbpl  0TOOpa CTaTHUCTHYECKOTO MaTepuaia U ero rpynnupoBku. CraTUCTHYECKOE
pacmpesenieHue, €ero TeoMeTpuueckoe u3zoOpaxeHue. BbiOOpoUyHBIE  XapaKTEPUCTHUKH:
BBHIOOpOYHAs CpemHsisi, BHIOOpOYHAs JUCHEpCHs, BBHIOOPOYHOE CpelHee KBaJApaTHUeCKOe
OTKJIOHEHHE, MO/Ia, MeAinaHa, KOd(PPUIIMEHT BapUaIIHH.

11.  KoppensuuoHHBIH aHain3: BBIOOPOYHBIM KOI((UIMEHT KOppessluu, BbIOOPOUYHbBIE
ypaBHEHUsl JHMHEWHOU perpeccuu. KoppensiumoHHOe mojie, 3MIUpHYecKass U TEOpeTUYecKas
JIMHUU PETPECCUH.

IIpouenypa ouennBanus

KOHTpOJ’ILHaﬂ pa60Ta BBIITOJIHACTCS O6y‘-IaIOH_[I/IMI/IC$I 3a04HOI (pOpMLI O6yLICHI/I${ B JOMalllHUX
YCJIOBUSX. I'oTtoBas paGOTa MNpeaoCTaBIACTCA Ha MMPOBCPKY MNPCHOAaBaATCIIHO. Eciu onHa




BBITIOJTHEHA BEPHO, TO NIPENOaBaTeIb Ha3HAYACT BpeMs IS €€ 3aIluThl B (hopMe codece1oBaHuUs.
Ecmu B pabore mMeroTcsi 3aMe4aHus, TO OHA BO3BpaInaeTcs olOydaromemycs Ha J0paldoTKy, B
MOCJEICTBUH padoTa 3alriaeTcs.
OOyuarommMcst 3a04HOM (HopMBI 0OydeHUsS 3a KOHTPOJIBHYIO pabOTy BBICTABISETCS OILICHKA
«3aYTEHO/HE 3aUTCHO.

Kputepun onenku
Onenka «3a4TeHO» BBICTABIISIETCS B CIy4ae, €C/IM KOHTPOJIbHAs padoTa BHINIOJHEHA 10 CBOEMY
BapHUaHTY, JOMYIICHO IO KaXKIOH 3a/1a4e 10 OTHOM HECYIECTBEHHOU (apHU(PMETHICCKOM ) OmnoKe
¥ B OJIHOH 3aJiaue JOMyIIeHa OJHA CYIISCTBEHHAs OIMOKa (HAIpUMep, HEMPABUIBHO BBHIOpaH
METOJI PeIICHHS 3a]1a9H ); IPUBEICHBI TAOIUIIBI M Tpad UKy, TpeOyromuecs IJisl MOsSCHEeHUH 3a/1a4.
Onenka «He3aueT» BpIcTaBIIsI€TCS B CiIy4ae, €CJIM KOHTPOJIbHAs paboTa BBIIIOJIHEHA HE 10 CBOEMY
BApUaHTY WM JOMYILIEHO OoJjiee 4eM B OJHOM 3a/1au€ IO OJIHOM CYyIECTBEHHOM OLIMOKE MU He
MIpUBEACHBI TAOIUIIBI U rpapuKu, TpeOyroLuecs sl MOSCHEHUH 3a1au.

4, KoMIuiekT 3aganuii i pacuyeTHO-rpauueckoit padboThl
(ouyHas 1 04HO-3a04Hask (OPMbI OOYUEHUS)

Tema «Ilpumenenue npou3e00HOI K UCCIE006AHUIO CEOUCME YYHKUUU OOHOI NEPEMEHHOU U
nocmpoenuto zpaguxay» (1 cemecmp)

OcHoBHoM neapio PI'P aBisteTcss  oBnajeHne MeTogaMM MaTeMaTHYECKOTO aHaJn3a, HaBBIKaMU
CaMOCTOSITENIbHOM pabOTHI.

Copnep:xanue padoTsl
1. I3y4nTh TEOPUIO JAHHOM TEMBI.
2. CaMoOCTOATENBHO IPOBEPUTH CTENEHb YCBOCHUS TEOPUU C IOMOIIBI IPEUIOAKEHHBIX
BOIIPOCOB.
3. Pa3zo0Opatbcst B pa300paHHOM pELIEHUH MPEAJIOKEHHBIX 3a/1a4.

4. VccnenoBaTh CBOWMCTBA (PYHKITUU OJTHOM NIEPEMEHHOM M IMOCTPOUTH €€ TpaduK 10 IIIaHy:

1) maiit 00macTh onpeaeacHus QyHKIHH.

2) wuccienoBaTh GYHKIMIO HA YETHOCTD (HEYETHOCTB ).

3) wuccienoBaTh GYyHKIUIO HA TEPHOAUIHOCTb.

4) yka3arh MPOMEKYTKH MOHOTOHHOCTH (QYHKIIUH U HAHTH €€ TOYKH IKCTPEMYMOB.

5) wHaiiTi ToukH neperuda rpaduka GyHKIHHA. YKa3aTh MPOMEKYTKH BBITYKIOCTH, BOTHYTOCTH.
6) HaliTH ypaBHEHHS BEPTHKAJIbHBIX M HAKJIOHHBIX ACHMIITOT, HCIOJb3YysS YCIOBHUS JUIs
CYILLECTBOBAHUS 3TUX ACHMIITOT.

7) MOMOJIHUTEIbHBIC TOUKHU sl 00JIee TOUHOIO MOCTPOCHHUS rpaduKa.

8) moctpouth rpaduk QyHKIHH.

®opma oTvera:

1.IIpencraBnenue paboOThI 10 YKa3aHHOMY B METOJIMKE 00pasily.

2. CaMOCTOATENbHOE H3YyYEHHE TEOPETUYECKOro MaTepuajga ¢ TMOMOIIBI0 MpeIaraeMbIxX
KOHTPOJIbHBIX BOIIPOCOB.

3. YcTHOe cobecemoBanue 1Mo padoTe.

BapuanTbl 3a1anmii
[IpoBectu monHoe UccienoBaHNE (PYHKIIMH U IOCTPOUTH TpaduK.
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Bonpocs! nas 3amursl PI'P (1 cemectp)

1. HazoBute mpusHaku NoCTOSIHCTBA (PYHKIIUU.

2. Kakas ¢pyHkuus Ha3piBaeTcs BO3pacTaromen?

3. Kakas ¢pynkuus Ha3piBaeTcs yObIBaromIei?

4, CdhopmynupyiiTe nocTaTouHble MPHU3HAKUM BO3pAacTaHUs U yObIBaHUS (DYyHKIIUU.
5. Kakue Touky Ha3pIBalOT KPUTUYECKUMU TOUKAMU (PYHKIIMH?

6. HazoBure gocraTtounble mpUu3HaKu SKCTpeMyMa (YHKIIHH.

7. Kakue Touky Ha3pIBalOTCS TOYKAMU SKCTpeMyma?

8. Kaxast kpuBas Ha3bIBaeTCs BBIMYKION?

9. Kaxkast kpuBas Ha3bIBaeTCsI BOTHYTOM?

10. Kax HaliTu nHTEpBasbl BHITYKIOCTH U BOTHYTOCTH KPUBO?

11. UTto Ha3bIBaeTCs TOUKOU mepernda KpuBoi?

12. ChopmynupyiiTe AOCTATOYHBIM MPU3HAK CYLIECTBOBAHUS TOUKH Meperuda KpuBOU.
13. Uro Takoe acuMnToTa GyHKIUU? Buabl acCUMITOT.

14,  Kak HaliTH BepTUKAIbHYIO, HAKJIOHHYIO0, TOPU30HTAIBHYIO ACUMIITOTY?

15. Kak nHaiitu Touku nepeceueHus rpapuka QyHKIUU C OCIMU KOOPAUHAT?

16. Kakas ¢pynkuus HaspiBaetrca 4€THON, HEUETHOU, PyHKIMEH 001ero Buaa?

17. Uro Takoe o6nacTh onpeneneHus GyHkuun?

18.  Kaxk HaiiTi HanOosnblIee 1 HaMMEHbIlee 3HaueHUe QYHKIUN?

19. Kakue QpyHk1MM Ha3pIBalOTCS MOHOTOHHBIMU, TEPHOIUUYECKUMHU?

20.  HazoBure cxemy uccienoBaHus (PyHKIIMU U TOCTPOEHUs €€ Tpaduka.

PI'P «Ilepguunasn oopadomka pe3yiomamog HadII00eHUA MEMOOOM MAMEMAMUYECKOTL
cmamucmuku. Ouenka napamempos «<HOPMAIbHO20» PACHPEOeICHUA)
ConepxaHue pabOThI:
1. I'pynnupoBKa 1aHHBIX B BAPUALMOHHBIN Psi/ M IPECTABICHUE B BUAE SMITUPUIECKOH (DyHKIIMU
pacrpeniesieHusl.




2. I'paduueckoe n300paxKeHne BapUalOHHOTO PsAAa U SMIUPUIECKON (PyHKIIMH paciipeaeeHus.
3. BbluncieHre OCHOBHBIX YHCIOBBIX XapaKTEPUCTUK BEIOOPOYHON COBOKYITHOCTH.

4. OnpezneneHue rpaHULl MCTUHHBIX 3HAUEHUIN YHUCIOBBIX XapaKTEPUCTHK, U3y4aeMoM ciayyaitHon
BEJIMYUHBI C 3aJaHHON HAJIEKHOCTBIO.

5. ConeprkaTenbHast HHTEpIPETaHs Pe3yIbTaTOB NEPBUYHON 00paOOTKH 110 YCIOBHIO 3a/1a4H.
Bapuant Ne 1

Jlan pazMep pacxos0B 00yUarmuxcs 3a IeHb B pyo.

10 15 13 &) 13 B 11 7 13 7 7 9 11
5 7 5 7 9 11 17 B 5 9 11 9 11
5 13 11 5 9 13 9 5 13 9 9 15 7
7 3 11 3 9 15 11 3 9 17 3 13 5
5 3 9 17 15 9 5 11 9 13 11 15 3
9 7 15 9 9 7 B 7 5 7 11 9 7
7 11 10 7 15 11 9 13 9 11 9 1 13
17 3 7 9 15

Bapuant Ne 2

I[aHO CIKCHCACIIbHOC BpEM, 3aTpavYruBaACMOC 06yqa}0n11/1Mc;1 Ha INOJAT'OTOBKY K 3aHATUAM B Hacax.

24 26 28 34 28 32 32 28 32 26 22 32 32

30 28 30 32 30 34 36 30 26 30 34 32 30

30 32 30 28 32 26 30 30 28 30 32 28 28

32 30 26 30 32 28 30 34 36 30 32 30 34

30 32 30 28 28 30 28 32 30 30 26 30 28

34 30 32 30 32 34 30 26 30 32 34 28 30

30 30 28 30 26 28 24 30 26 30 28 34 32

32 34 30 28 30 26 34 28/ |34

BapuanT Ne 3

JlaHo 4KcIo mocemeHnii AMCKOTEK 00yJaloIUMHUCS B TEUCHHUE MECsIIa.

0 8 10 |8 4 6 2 8 4 4 8 6 16 |10 |6 4
6 4 6 8 2 6 8 6 4 4 6 8 2 4 6 4
6 4 10 |6 6 6 6 2 4 2 8 6 6 4 6 4
6 2 6 8 6 8 8 10 |6 8 4 8 4 4 4 2
4 8 10 |6 6 4 8 8 6 8 2 2 8 10 |38 12
4 4 0 4 6 4 8 6 6 10 |4 0 8 10 |8 12
6 10 |8 6 12

Bapuant Ne 4

JIaHO YHMCIIO MPOITYCKOB 3aHATUH 00yYaroIuXcs BTOPbIX KYPCOB.

5 7 13 |9 13 |9 13 |7 13 |7 17 |11 |15 |11 |9 11 |9

11 |11 |9 9 13 |11 |9 11 |9 11 |7 9 13 |7 11 19 15

13 |11 |13 |11 |13 |9 13 |13 |13 |11 |15 |11 |9 7 11 113 |17

9 13 |9 11 |15 |11 |11 |11 |9 13 |11 |9 11 |13 |11 |15 |11

7 11 |7 9 11 |13 |9 9 11 |15 |11 |9 17 113 |9 11 |11

11 |11 |13 |11 |17 |5 13 |13 |9 9 13 |9 15 |13 |5

Bapuant NeS
Jlano uncno 3aboneBanuii ckoTa Ha Qepmax.

4 6 12 8 14 8 14 12 14 16 12 8 6 10 12

10 12 8 8 14 4 10 8 6 8 8 14 10 8 6

16 14 8 10 12 10 10 10 10 14 4 14 8 12 8

10 12 10 8 12 12 8 10 10 12 10 8 10 10 10

6 14 10 6 10 8 12 8 12 12 12 8 10 8 12

10 8 12 10 8 8 10 12 10 8 12 10 8 10 12

6 12 10 10 12 10 10 12 10 6




Bapuant Ne 6
JlaHa BeJIMYHMHA TOIOBOTO Y105 OT ()ypaskHOH KOPOBBI B KT.

450 615 870 1250 860 1361 1260 1335 1250 1650
1050 1011 870 1350 1050 1315 915 1150 950 1750
455 620 877 1355 1651 1316 920 1200 875 1800
1155 740 800 1357 1053 1317 1112 1115 975 1755
555 750 900 1247 1061 1300 1115 1100 915 1450
1105 770 911 1250 1071 1390 1151 1111 955 1550
1050 730 911 1300 1055 1327 1139 1115 967 1555
1151 650 901 1311 1056 1333 1140 1016 977 1455
1200 910 810 1351 1051 1057 1343 1150 1120 1500
1555 915 920 1261 850 1353 1160 1119 855 1450
BapuantNe 7

JlaHa >KMpPHOCTh MOJIOKa KOPOB B UEPHO - MECTPOM MOPOIbI B %o.

3,15 | 3,85 365 [325 |335 |345 |355 [356 |3,65 |385 |397 |3,67 |3,27
358 [361 [3,75 |317 |385 |363 |328 |341 |342 |351 |351 |362 |3,76
3,21 | 345 343 |351 |359 |363 |3,77 |319 |336 |365 |323 |347 |3,46
3,77 315 |337 [363 |335 |345 |367 |352 |351 [365 |3,75 |398 |375
345 | 345 356 |365 |3,76 |3,16 |335 |368 |335 |344 |346 |357 |3,67
3,36 [ 3,69 [335 [345 |347 |356 |368 |3,73 |355 |358 |397 |3,75 |3,67
3,57 [ 358 355 |342 |341 |357 |395 [385 |365 [395 |385 |3,65 |3,65
3,65 (3,65 |3,65 |3,36 |345 |355 |3,67 |3,35

Bapuant Ne 8

JlaHo YKcIio TOWJIBHBIX annapaToB Ha (hepMax XO3sICTB B IIT.

14 |7 15 |16 |13 |14 |16 |9 15 |6 5 14 |8 9 11

9 13 |14 |13 |17 |17 |9 11 |7 13 |14 |9 11 |13 |14
14 |11 |14 |9 8 9 11 |9 9 9 13 |14 |11 |14 |9

11 |13 |11 |13 |14 |18 |9 11 |11 |13 |14 |11 |9 11 |9

13 |14 |9 11 |9 11 |13 |9 11 |11 |11 |9 11 |9 11
11 |11 |9 18 |8 11 |11 |8 11 |8 11 |9 11 |8 4

15 |11 |11 |11 |9 11 |16 |7

BapuanTt Ne 9

Jlana ayMHa TynoBuIa KpoiaukoB nopoas! v - [wina

10,5 12,3 18,3 14,1 12,4 16,7 12,1 17,0

14,7 11,3 17,9 14,3 16,0 14,7 16,0 16,3

13,3 15,3 16,7 14,5 19,9 16,1 13,1 16,5

14,8 17,3 15,3 17,4 154 18,7 13,5 16,3

16,0 15,7 15,3 13,4 16,0 14,9 16,5 11,5

16,0 15,5 14,3 16,4 14,7 15,1 14,1 15,5

14,3 14,7 17,3 16,4 14,1 154 15,7 17,2

15,1 17,3 15,3 13,9 11,2 15,2 13,4 15,7

16,7 16,4 15,1 15,2 13,3 17,5 16,7 14,9

14,8 15,1 14,4 15,3 13,7 16,1 14,4 18,7

17,6 13,7 14,7 16,1 15,7 15,3 14,5 16,3

13,7 11,4 19,7 12,7 13,8 15,5 17,9 14,6

10,5

Bapuant Ne 10

JlaHO YKCIO SIMI] HA OJJTHY KYpUIY-HECYIIKY B IO/ B IIT.

218 292 270 278 230 235 266 265 242 225
290 240 269 235 250 278 268 254 255 270
242 260 270 230 254 275 260 255 240 266




290 254 265 255 264 285 265 254 255 230
297 255 260 235 250 254 270 254 255 235
215 253 265 235 255 270 265 254 242 242
242 254 275 267 250 253 267 254 245 240
254 242 269 253 252 285 266 254 245 250
295 254 270 230 257 254 260 250 240 250
220 225 272 270 242 280 266 250 240 215
Bapuant Ne 11

Jlan Haz0¥ Ha 0/1HY Pypa’kHYIO KOpoBY 110 TIOMEHCKOMY paiiOHY B KT.

3150 | 3650 | 3750 | 3450 | 3950 | 3650 | 3250 | 3450 | 3750 | 3950 | 3450 | 3450 | 3350
3450 | 3650 | 3450 | 3450 | 3450 | 3350 | 3350 | 3350 | 3650 | 3750 | 3450 | 3350 | 3650
3450 | 3450 | 3750 | 3650 | 3850 | 3450 | 3350 | 3450 | 3650 | 3450 | 3250 | 3450 | 3450
3850 | 3350 | 3650 | 3750 | 3450 | 3650 | 3650 | 3450 | 3450 | 3760 | 3650 | 3450 | 3450
3450 | 3450 | 3850 | 3450 | 3250 | 3450 | 3450 | 3350 | 3850 | 3650 | 3750 | 3450 | 3650
3350 | 3450 | 3450 | 3750 | 3650 | 3350 | 3150 | 3450 | 3150 | 3450 | 3650 | 3250 | 3450
3450 | 3350 | 3950 | 3650 | 3750 | 3450 | 3450 | 3350 | 3450 | 3350 | 3750 | 3860 | 3150
3450 | 3350 | 3950 | 3450 | 3650 | 3250 | 3450 | 3650 | 3150

BapuantNe 12

JlaHa BesIM4YMHA CYTOYHOT'O IPUBECA KPYIHOI'O POraToro CKOTa B X035HCTBaxX B T.

720 960 800 760 800 880 760 880 920 720
800 880 840 780 800 880 760 920 880 920
920 860 920 840 920 920 760 880 840 720
880 840 840 760 800 800 760 800 840 880
960 800 880 920 800 840 760 920 840 880
800 880 840 760 800 880 760 840 840 880
720 920 840 880 800 800 700 920 940 880
960 800 880 840 800 840 760 800 840 960
760 800 880 840 800 840 760 800 840 960
720 920 840 760 800 840 760 840 840 720
BapuanT Ne 13

JlaHa »xuBas Macca TeJsT B KI.

18,5 26,7 31,1 26,5 36,5 37,4 37,1 28,5 21,5 27,1
20,7 39,7 21,5 31,2 30,0 26,5 36,1 28,5 28,1 28,7
24,5 38,1 35,2 30,1 27,1 28,1 28,3 26,3 29,3 251
39,1 29,1 30,2 28,1 28,5 29,1 28,5 29,4 27,1 25,5
20,5 28,5 30,4 26,7 28,1 29,5 28,5 30,5 24,1 29,4
22,4 28,3 30,5 29,5 28,3 29,4 29,4 29,1 28,1 31,1
25,6 26,4 28,8 26,5 29,7 28,4 28,1 29,3 28,3 31,5
25,3 26,1 29,1 30,6 29,3 26,3 28,5 29,7 28,8 30,3
30,1 22,5 29,4 30,7 26,5 28,7 29,5 28,5 28,9 30,1
31,2 23,5 35,3 30,8 26,9 36,1 26,7 29,4 29,5 31,5
35,5

Bapuant Ne 14

JlaHO YMCII0 NIl HA OJIHY KYPHILY-HECYLIKY B FOJ HIT.

185 235 275 314 285 281 281 284 271 340
360 245 306 277 289 291 285 305 275 350
223 245 305 288 279 281 291 311 277 360
365 255 301 283 284 265 285 306 278 335
210 244 317 291 293 294 266 307 285 325
370 256 315 285 294 295 296 308 266 331




215 257 310 281 281 325 291 311 267 321
380 241 301 291 291 287 231 310 278 335
400 265 305 293 292 285 295 284 278 267
390 261 300 295 293 281 295 235 270 295
Bapuant Ne 15

JlaHO KONIMYeCTBO reMorjio01MHa B KPOBU )KMBOTHBIX.

4 16 14 6 8 10 8 12 13 8 S 17 15
7 9 11 9 13 12 9 10 17 14 6 8 13
8 11 13 8 11 10 15 7 9 12 9 11 9
12 6 11 14 6 8 12 8 11 13 8 10 11
15 7 9 13 9 10 12 12 11 10 14 7 8
12 8 11 13 13 10 11 15 10 9 13 9 10
12 12 11 10 11 11 8 12 8 11 13 13 10
11 10 11 9 11 9 11 12 12

Bapuant Ne 16

JlaH CyTOYHBII IPHUBEC JIOMIAJIEH B T.

1658 450 1750 1655 1250 560 1412 453 1150
1550 110 550 1755 660 1255 650 1515 451
1020 1250 100 810 1800 803 1351 755 809
552 1025 1350 250 814 1435 670 1361 733
815 971 1011 1050 350 915 1515 845 1371
744 830 562 1023 1150 251 900 1500 839
1271 729 905 463 1150 115 367 950 1401
620 1281 679 915 751 1115 1103 371 815
650 835 1350 717 995 549 1111 1025 390
845 670 906 1270 615 963 472 1033 925
1455 1550 750 650 1370 750 971 438 1005
BapuanT Nel7

Jlano uuncio 3aboyeBaHmil CKOoTa Ha epmax.

4 6 12 8 14 12 14 16 12

8 6 10 12 8 8 14 4 10

8 6 8 8 14 10 8 6 16
14 8 10 10 10 10 14 4 14

8 12 8 10 12 10 8 12 12

8 10 10 12 10 8 10 10 10

6 14 10 6 10 8 12 8 12
12 12 8 10 8 12 10 8 12
10 8 8 10 12 10 8 12 10

8 10 12 6 12 10 10 12 10
10 12 10 6 8 10 12 12 8
Bapuant Ne 18

JIaHO YHMCIIO ML HA O/IHY KYPHUIlY-HECYUIKY B I'OJ] B LIT.

218 292 270 278 230 235 266 265 242 225
290 240 269 235 250 278 268 254 255 270
242 260 270 230 254 275 260 255 240 266
290 254 265 255 264 285 265 254 255 230
297 255 260 235 250 254 270 254 255 235
215 253 265 235 255 270 265 254 242 242
242 254 275 267 250 253 267 254 245 240
254 242 269 253 252 285 266 254 245 250
295 254 270 230 257 254 260 250 240 250




1220  [225 |272  |270 [242 280 |266 [250 [240 |215

Bapuant Ne 19
Jlan Ha/10i1 Ha 0JHY GYpaKHYIO KOPOBY 10 TIOMEHCKOMY paliOHY B KT.

3150 | 3650 | 3750 | 3450 | 3950 | 3650 | 3250 | 3450 | 3750 | 3950 | 3450 | 3450 | 3350

3450 | 3650 | 3450 | 3450 | 3450 | 3350 | 3350 | 3350 | 3650 | 3750 | 3450 | 3350 | 3650

3450 | 3450 | 3750 | 3450 | 3850 | 3450 | 3350 | 3450 | 3650 | 3450 | 3250 | 3450 | 3450

3850 | 3350 | 3650 | 3650 | 3450 | 3650 | 3650 | 3450 | 3450 | 3750 | 3650 | 3450 | 3450

3350 | 3450 | 3850 | 3350 | 3250 | 3450 | 3350 | 3350 | 3850 | 3650 | 3750 | 3450 | 3650

3350 | 3450 | 3450 | 3750 | 3650 | 3350 | 3150 | 3450 | 3150 | 3450 | 3650 | 3250 | 3450

3450 | 3350 | 3950 | 3650 | 3750 | 3450 | 3450 | 3350 | 3450 | 3350 | 3750 | 3860 | 3150

3460 | 3350 | 3950 | 3450 | 3650 | 3250 | 3470 | 3650 | 3150

BapuantNe 20
JlaHa BeIM4YMHA CYTOYHOI'O IPUBECA KPYIHOI'O POraToro CKOTa B X035MCTBax B T.

720 960 800 760 800 880 760 880 920 720

800 880 840 780 800 880 760 920 880 920

920 860 920 840 920 920 760 880 870 720

860 840 820 760 800 820 760 800 840 880

960 800 880 920 800 840 750 930 840 850

800 890 840 760 810 880 760 840 840 880

720 920 840 880 800 800 700 920 940 880

960 800 880 840 800 840 760 800 840 960

760 800 880 840 800 840 760 800 840 960

720 920 840 760 800 840 760 840 840 720

®opma oryera:
1. IIpencraBienue pabOTHI IO YKa3aHHOMY B METOJMKE 00pa3Ily.
2. [TogroroBka k 3amurte PI'P mo Bonpocam:

1. Uto siBNISETCS IPEAMETOM U METOJIOM MaTEMATHUYECKON CTaTUCTUKU?

2. Kakue ocHOBHBIE 3a/1auM pelIaeT MaTeMaTnyeckasl CTaTUCTUKa?

3. B KkakoM COOTHOIIEHHWHM HAXOAMTCA MaTEeMaTU4YecKass CTaTUCTUKA C TeopHei
BEPOSITHOCTEN?

4, Kakast cOBOKyITHOCTh Ha3bIBAETCs FeHEpaIbHON (BRIOOPOUHOIT)?

5. B uem cyTb BbIOOpOUHOTrO MeToaa?

6. B uewm 3akioyaroTcst oOCHOBHBIE TpeOoBaHUsI K BbIOOpKE?

7. Kakas BpIOOpKa Ha3bIBaeTCS peNpe3eHTaTUBHON?

8. Kakwue criocoOs1 popmupoBanusi BEIOOPKH Bbl 3HaeTe?

9. Korna Be16opka Ha3pIBaeTCs MOBTOPHOI (6€CIIOBTOPHOIA)?

10. Kakas BpiOOpKa cunTaercs Maiou, cpeaHeit, 00abIIoin?

11. Kakue BapuaiimoHHble ps/ibl BBl 3HaeTe?

12. MO>KHO JIi OT JTUCKPETHOTO Psijia IEPEUTH K UHTEPBATLHOMY M HA000pOT?

13. OT 4ero 3aBHCHUT YHCIIO UHTEPBAJIOB I'PYHIUPOBKU?

14. Kak ot mpocroil cTarucTuyeckoil TaONUIbI JAHHBIX MEPEHTH K BapHAIlHOHHOMY
psny?

15. Kak rpadudecku n300pa3uTh JUCKPETHBIN (HEMpPEphIBHBII) BapUallMOHHBINA ps?
16. Uro onpezaenser sMnupuieckas GyHKIUS pacupenaeneHus?

17. KakoBsl cBoiicTBa SMIupHyecKoi (DYHKIIMU pacrpeieneHus?

18. Kak HaiiTu BepOATHOCTH MOMAJaHUs CIydyailHOW BEJIMYMHBI HA 3aJJaHHBINA Y4acToK,
€CJIM U3BECTHA dMIHUpUYecKas QYHKIUS pacrpeneneHus?

19. Kak Berunciuth gucrnepcuto (CpeaHee KBaapaTUYecKoe OTKIOHEHHUE) BHIOOPOUHOM

COBOKYITHOCTH?



20. Urto xapakrepu3yet KodhUIIMEHT ACHMMETPUH U KaK OH BBIUUCISICTCS?

21. Kakue MeTo1bl BIYMCIIEHUS YUCIOBBIX XapaKTEPUCTUK BHIOOPOYHON COBOKYITHOCTH
BbI 3HaeTe?

22. Kax ynpocTuTh pacder YnucIoBBIX XapaKTEePUCTUK?

23. Kakoe 4ncino npuHuMaeTcsi B Ka4eCTBO JIOXKHOIO HyJIs1?

24, [To xakuM QopMynaM OT YHCIOBBIX XapaKTEPUCTUK, BHIUMCICHHBIX B YCIOBHBIX
BapUaHTaX IPOU3BOJAUTCSA TMEPEXOJ K UHCIOBBIM XapaKTEPUCTHKaM B IEpPBOHAYaJIbHBIX
BapuaHTax?

25. Kakast orieHka Ha3bIBaeTCsl TOYEUHOM?

26. UYTo siBNIsieTCS TOYEUHOM OLIEHKOM reHepalibHOM cpeiHel (reHepalbHOM AUCIIEPCHH,
IeHEePaIbHOI0 CPEIHEKBAIPATUYECKOTO OTKIOHEHHUST)?

27. Kakast onieHka Ha3bIBaeTCsl MHTEPBAIbHOM ?

28. Kaxoit maTepBan Ha3pIBaeTCS HAJE)KHOCTHBIM?

29. Kakast BeposiTHOCTh Ha3bIBaeTCsl I0BEPUTEIBHON, HAJIEXKHOCTHOM?

30. [Io xakuMm ¢opMysnaM HaxXoAWTCS HAJECKHOCTHBIM MHTEpBal Ul TI'eHEpalbHON
CpeIHEe! U reHepaIbHOTO CPETHEKBAAPATUIECKOTO OTKIOHEHUS?

31. Kak Bemer cebs mpenenbHas omuOka /.o, (BeIMYMHA OTKIOHEHHMS), €CIU

Jn

Ha/ICKHOCTh YBEIIMYNBACTCS?
32. Kak Bezer cebs npenenbHas ommodKa, €Ciu yBeIUIUTh 00beM BBIOOpKH?
3. 3ammra PI'P.

PI'P «Ycmanoenenue nuHeiunoil KoppenayuoHHOU CEA3U MeHcOy O8YMA CAYUAUHLIMU
eenuuuHaMu»

Copepxxanue paboThbl:

1. 3anucarb UCXOHBIE JaHHBIC B BUEC KOPPEISIITUOHHON TAOJIHIIBI.

2. IIpenBapuTenbHO OLICHUTH (POPMY CBSI3H.

3. BoInoiHUTE HEOOXOAUMBIE TPOMEKYTOUHBIE PACUETHI.

4. BIYuciuTh BHIOOPOYHBIN KOADOUIIMEHT IMHEHHON KOPPEIISAINH, YCTAHOBUTH €TI0
3HAYUMOCTb, CUIIY U TECHOTY CBSI3H.

5. Berunciauth K03 GUIMEHTH! TMHEHHOW perpeccuu. 3anucaTh ypaBHEHHS peTrpeCcCHil.

6. JlaTh comepkarenbHyI0 U rpaduuecKyto HHTEPIPETALNI0 KOPPEIALIMOHHOTO U PETPECCUOHHOTO
aHaiusza.

BapuanTsl 3aganuii

Bapuan CMBbICTIOBBIE 3HAYEHUS CTyYalHbIX BEJIMNYUH Yucnossle
TBI 3HAYCHUS
Ne X Y Tabm.

1. OO6xBar rpyau KUBOTHOTO (CM) Kupas macca sxuBotHOT0 (%) Nel

2. Boszpact momtocka (T) JlmvHa paKOBUHBI MOJLTFOCKA (MM) No2

3. Cuna HanpaBneHus BeTpa (0an) CkopocTs monera nTuil (KM/4ac) Ne3

4, Temnepatypa Bo3ayxa (C) IIpoaomKUTENBHOCTD roJjera Ne4

Il (9)
5. Yao#t Ha pypakHYIO KOPOBY (KT) Copnep:xanue xupa B Mosoke (%) No5




6. OTtHocuTeNbHAs BIaXXHOCTh Bo3ayxa|[[poaomKkuTebHOCTD MoieTa Ne6
(%)
7. VY aenwHbBIN Bec CBUHBIX Ty (%) Hons xxwupa B Tymax (%) Ne7
8. ’Kuas macca KopoB (Kr) [IpoayKTHBHOCTH KOPOB (KI/TO) No§
9. XKupas macca KopoB (Kr) [IpoxykTHBHOCTH KOPOB (KI/T01) Ne9
10. Bospact rensat (mec.) Cpennss macca TenaT(Kr) NelO
11. Bec 3epHa (1) Homst xxupa B HeM (%) Nell
12. KonnuectBo wu3pacxoqoBaHHBIX Ha|Y 0l KOPOB 3a roj (ThIC.JT) Nel2
KOKIYI0  KOPOBY  KOHIIEHTPATOB
(TBIC.K.€1>
13. Macca kopoB (Kr) VY noit Mmosioka 3a rof (ThIC.JT) Nel3
14. J’Kupast macca oBer (Kr) KonmuectBo OCTPHM)KEHHON Nol4
nIepcTH (Kr)
15. OO0XxBar rpyau KUBOTHOTO (CM) JKuast macca sxuBoTHOTO (%) Nels
16. Bo3zpact momtrocka (T) JlnmrHa paKOBUHBI MOJUTIOCKA (MM) Nel6
17. Cuna nanpaBieHus BeTpa (0an) CxopocTh TosieTa nruil (Km/4ac) Nel7
18. Temmnepatypa Bozayxa (C) [IpoaomKUTENbHOCTh rmoJjera Nel8
Il (9)
19. VY noii Ha GpypaxHyO KOPOBY (KT) Copepxanue xupa B Mosoke (%) Nel9
20. OTtHOocuTeNnbHAs BIIaXXHOCTh Bo3ayxa|llpoaomkuTenbHOCTD nonera No20
(%)
Nel
24 25 26 27 28 29 30 Utoro
X
Y
125 1 1
126 1 2 3
127 2 4 1 7
128 1 3 5 1 10
129 2 4 5 1 12




130 2 5 2 9
131 1 3 5
132 1 2
133 1
Uroro 5 9 12 12 7 50
No2
3 4 5 6 7 8 9 10 |Uroro
X
Y
11 2
12 1 1 4
13 4 2 2 1 9
14 1 5 3 2 1 12
15 4 7 4 3 1 19
16 2 5 10 7 3 27
17 3 8 11 9 1 32
18 3 9 4 3 1 20
19 2 3 4 3 12
20 1 2 1 4
Hroro 6 14 20 30 31 21 10 5 141
Ne3
10 15 20 25 30 Hroro
X
Y
45 4 6
55 3 5 8
65 5 35 5 45
75 2 8 17 27




85 4 7 3 14
Uroro 2 7 12 47 29 3 100
Ne4
10 15 20 25 30 35 Utoro
X
Y
40 2 4 6
50 3 7 10
60 5 30 10 45
70 7 10 8 25
80 5 6 3 14
Uroro 2 7 19 45 24 3 100
Ne5
65 95 125 155 185 215 Hroro
X
Y
30 5 5
40 4 12 16
50 8 5 4 17
60 1 5 7 2 15
70 1 1 2
Hroro 9 21 10 11 3 1 55
Neb6
15 20 25 30 35 40 Uroro
X
Y
15 4 1 5
25 6 4 10
35 2 50 2 54
45 1 9 7 17




55 4 3 7 14
Hroro 7 7 63 12 7 100
Ne7
7 12 17 22 27 Hroro
X
Y
110 5 6
120 5 3 8
130 3 40 12 55
140 2 10 5 17
150 3 4 7 14
Hroro 10 8 53 21 7 100
Neg
10 15 20 25 30 Hroro
X
Y
10 5 8
20 4 4 8
30 7 35 8 50
40 2 10 8 20
50 5 6 3 14
Hroro 9 13 50 22 3 100
Ne9
9 14 19 24 29 Hroro
X
Y
30 3 §)
40 5 4 9
50 40 2 8 50
60 5 10 6 21




70 4 7 3 14
Uroro 3 8 49 16 21 3. 100
Nel0O
12 17 22 27 32 37 Hroro
X
Y
25 2 4 6
35 6 3 9
45 6 35 4 45
55 2 8 6 16
65 14 7 3 24
Uroro 2 10 11 57 17 3 100
Nell
130 140 | 150 160 170 180 190 200 210 | 220 |Uroro
X
Y
5.4-5.8 1 2 1 1 1 6
5.0-5.4 1 4 3 3 1 12
4.6-5.0 7 3 11 2 1 1 25
4.2-4.6 2 3 7 10 5 27
3.8-4.2 1 1 7 2 1 1 13
3.4-3.8 6 1 1 3 11
3.0-34 1 3 1 1 6
Hroro 2 12 11 18 19 22 7 5 3 1 100
Nel2
X Y X Y X Y X Y
3.2 26 35 26 3.8 34 35 26




3.4 28 3.0 25 3.7 35 3.4 29
3.1 24 3.7 33 3.6 36 3.7 34
3.7 34 3.6 34 3.2 26 4.0 39
4.1 38 3.8 38 3.3 27 4.1 37
3.8 35 3.6 35 3.5 27 4.2 37
3.3 27 3.9 38 3.8 33 3.7 36
3.5 28 3.4 30 3.9 32 3.6 35
3.9 36 3.6 36 3.5 33 3.4 27
4.1 37 4.2 33 3.6 34 3.5 28
Nel3
X Y X Y X Y X Y
24 118 3.2 128 2.6 125 2.3 120
3.1 130 3.0 126 2.7 126 2.4 122
2.7 124 2.5 121 2.3 120 2.6 125
2.8 128 2.2 117 2.4 122 3.1 120
3.0 127 2.3 120 2.5 123 2.2 119
2.2 118 3.3 135 3.0 126 2.7 128
2.8 124 2.7 124 3.1 127 2.5 119
2.9 128 2.5 122 3.4 137 3.1 131
3.2 135 2.8 127 3.0 129 3.4 130
2.6 120 2.8 128 2.7 127 3.3 134
Nel4
24 25 26 27 28 29 30 Htoro
X
Y
125 1 1
126 1 2 3




127 4 1 7
128 3 5 1 10
129 2 4 5 1 12
130 2 5 2 9
131 1 3 5
132 1 2
133 1
Hroro 9 12 12 7 50
Nel5
3 4 5 6 7 8 9 10 [Hroro
X
Y
11 2
12 1 1 4
13 4 2 2 1 9
14 1 5 3 2 1 12
15 4 7 4 3 1 19
16 2 5 10 7 3 27
17 3 8 11 9 1 32
18 3 9 4 3 1 20
19 2 3 4 3 12
20 1 2 1 4
Htoro 6 14 20 30 31 21 10 5 | 141
Nel6
y 10 15 20 25 30 Hroro




45 2 4 6
55 3 5 8
65 5 35 5 45
75 2 8 17 27
85 4 7 3 14
Uroro 2 7 12 47 29 3 100
Nel7
10 15 20 25 30 35 Hroro
X
Y
45 2 4 6
55 3 7 10
65 5 30 10 45
75 7 10 8 25
85 5 6 3 14
Hroro 2 7 19 45 24 3 100
Nelg
65 85 105 125 145 165 Uroro
X
Y
30 5 5
40 4 12 16
50 8 5 4 17
60 1 5 7 2 15
70 1 1 2
Hroro 9 21 10 11 3 1 55
Nel9
10 15 20 25 30 35 Uroro




Y
10 1 5
20 6 4 10
30 2 50 2 54
40 1 9 7 17
50 4 3 7 14
Hroro 7 7 63 12 7 100
Ne20
8 13 16 21 26 Hroro
X
Y
100 5 6
110 5 3 8
120 3 40 12 55
130 2 10 5 17
140 3 4 7 14
Hrtoro 10 8 53 21 7 100

®Popma oTtyera:

1. [Ipencrasienue pabOTHI IO YKa3aHHOMY B METOJMKE 00pa3Ily.

2. IToaroroBka k 3ammurte PI'P mo Bonmpocam:

UTO nmoHUMaeTCs O] KOPESILIMOHHOM 3aBUCMOCTBIO?

B uewm 3akioyaroTcs 1Be OCHOBHBIE 337]a4l KOPPEISIIMOHHOTO aHanu3a’?

Jatb onpenenenue kKodphUIMEeHTa TUHEHHON KOPPEISLUU TeHepaIbHOW COBOKYITHOCTH.
ITo xaxoit dopmyne Haxoautcss KodhGUIUMEHT TUHEHHOW KOppeNsiiuU BbIOOPOUYHOMN
COBOKYITHOCTH?

5 Kakumu cBoiictBamu 061anaeT BbIOOpOUHbIi K03 duiinenT koppensuun?

6 B kakux npezpenax U3MEHSIOTCS 3HAYEHUS BEIOOPOYHOTO KO3 dUIIueHTa Koppensuu?

7. Kak ompenenuts HarpaBiIeHHOCTh CBSI3U?
8
9

el N

Kak onpenenuts TecHOTY CBs3H?
Kakoii 6ynet cBs3b, ecnu re==1; r,=07?

10.  Kak onpenenuts 3HaYMMOCTb BEIOOPOUHOT0 KO3(ppuiineHTa Koppensuu?
11. Kak HaiiTu KpuTHYECKHE TOUYKH MPU MabIX (O0NIbIINX) BEIOOpKax?
12.  Jlnd gero ompeaensieTcsi 3HaYMMOCTh BBIOOPOYHOT0 KO3 UIIEHTa KOPPETSIIUn?

13.  Kak HaiiTi ommOKy BBIYMCIEHUS BBIOOPOYHOTO KOAPPUIIMEHTa KOPPENIALIUU?



14. Kakoii Bug umeer HHTEpBajbHAas OlEHKa Ko3(dUIMEHTa IUHEHHON KOppemsuu
reHepaibHON COBOKYITHOCTH?

15. MO3KHO JI1 C TOMOILBIO IOBEPUTEIBHOI'O UHTEPBAIA CYAUTh O 3HAUUMOCTH BHIOOPOUHOTO
Kod(hUIMeHTa KOppemnsuu?

16. Kaxk onpenensiercst TecHOTa CBSI3M IPU KPUBOJUHEHHON KOPPETSLUOHHON 3aBUCUMOCTH?
17. Uem oTiMyaeTcst KOppEISUOHHbIN aHAJIM3 OT PErpecCuOHHOr0?

18. PaBnompaBHb! m npu3Haky X ¥ Y B perpecCUHOHHOM M KOPPESLMOHHOM aHanu3e?

19.  Kak nocTpouTh SMINUPUYECKYIO JTUHUIO perpeccun?

20.  Ha ocHoBe Kakoro Meroja HaxOJSITCs HEU3BECTHBIE IapaMeTpbl YpaBHEHMs JTMHEUHOMN
perpeccun?

21.  BwbIBecTH cHCTEMYy HOPMAaJbHBIX YPaBHEHUH [UIS HaXOXKJICHHS HEM3BECTHBIX IMapaMeTpoOB
YPaBHEHHUsI IMHEWHON PETPECCUM.

22. 3anucate ypaBHeHue JnHeWHOW perpeccuu X Ha Y u Y Ha X dyepe3 kKodhdUIHMEHT
JIMHEWHOU PETPECCUM.

23.  Kakoii conepxarenbHblid CMbICT UMeET KO3 (UIIMEHT JINHEHHON perpeccun?

24, [Touemy xo3pdurmenT aTuHEHHOM perpeccun Hey100eH B oOpaieHnu?

25. Kakoli copepxaTenbHbIii CMBICT HMEET CBOOOIHBIM UIEH YpaBHEHUS JMHEHHOMN
perpeccun?

26.  Ilo xakuMm opmyrnam U B KaKUX CIydasX KpUBOJIMHENHYIO 3aBUCUMOCTbh MOKHO CBECTH K
JIMHEWHOU?

27.  Kak cBs3anbl Mexay co0oil kodh(UIUMEHT JTUHEWHON KOoppensuuu U Kod3()UIIHEHTHI

JIMHEWHOM perpeccun?
3. 3ammra PI'P.

IIpouenypa oueHuBaHUS
PT'P BemomnHsieTcss o0ydarommuMucs 09HOW GopMbl 0OyYCHHS B JTOMAITHUX YCIOBUAX. ['oTOBas
paboTta mpenocTaBisieTcss Ha MPOBEPKY IMpernojaBaTento. Eciu oHa BhIONIHEHAa BEPHO, TO
MpernoaBaTeNib Ha3HA4YaeT BpeMs Ui ee 3amuThl B ¢opme codecenoBanus. Ecinm B padore
MMEIOTCS 3aMeyaHHs, TO OHa BoO3Bpallaercs olOydaromemycss Ha AopabOTKy, B MOCJIEICTBUU
paboTa 3aIuIaeTcs.

Kpurepum onenku

OOyuarommMcst 09HOM (OpMBI OOy4YeHHs 3a pacueTHO-TpadUdecKyro padOTy BBICTABISETCA OIEHKA
«3aYTEHO/HE 3aYTEHOY.

OrneHka «3a4TeHO» BBICTABIISICTCS €CJIH, BBIMOJHEHHWE U o(opmieHHEe pabOThl COOTBETCTBYET
BCEM BBIJIBUTaeMbIM TpeOoBaHmsiM, mpu 3amure PI'P  oOydaemblli BepHO, IMOJIHO H
apryMEeHTHPOBAHO OTBEYAET HA BONPOCHI, IEMOHCTPUPYET MIOHUMAHUE CAECITAHHBIX BBIBOJOB.
Onenka «He 3auTeHo» BbICTaBIIsIETCS B CIIy4ae, €CJIM pacueTHO-Tpaduyeckas paboTa BHIINOIHEHA
HE 0 CBOEMY BapHaHTy WJIU JAOMYIIEHO OoJiee ABYX CYIIECTBEHHBIX OIMIMOOK MM HE MPUBEACHBI
Tabnuubl U rpaduku, TpeOyromuecs I MOSICHEHUWN 3ajqad, AEMOHCTPUPYET HE MOHHMAaHUE
CIICJIAHHBIX BBIBOJOB.

o. Bomnpocsl k codeceI0BaHMIO 110 TeMaM, BLIHOCUMbIX Ha
CaMOCTOSITeJIbHOE U3yUeHHne

Ocnoenwie eonpocol mem (1 cemecmp):

1. O630p ocnosHbix Sn1emenmapnbix GyHKYu.

Coopmynupyiite onpeneneHue, CBOMCTBA yKa3aHHBIX HIDKE QYHKLUH, n300pa3uTe ux rpauk:
- CTeTeHHas (PyHKLUS;

- oKa3aTeabHast PyHKIHS;

- norapupmMuyuecKas GyHKIUS;

- TPUTOHOMETpUYEeCKHe (PYHKIINH;



- 00paTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.

2. Ilpumenenue onpeodenenno2o unmezpaia.

- B YeM IPUHLIUIHAIBHOE OTJINYHE HEOMPEACICHHOTO HHTErpasia U OIpPEACICHHOTO.
- JUISl pelIeHNs KaKUX 3a/1a4 IPUMEHSETCS ONPeACIeHHBIA HHTErPal.

OcHognvie eonpocvl mem (2 cemecmp):
1. I[losmopnvie Hezagucumvle ucnvimanus, popmyna Ilyaccona. Hauseposmueiiuiee 4ucio
nosi6neHUs COObIMUSL.
- Kak HaliTi BEpoATHOCTh HACTYIIJICHUSI COOBITHS K pa3 B n HE3aBUCUMBIX HCIIBITAHUX, KOT/1a
n>10, p<0,1?
-Uto Takoe mpocTeNInii MOTOK COOBITUI, MHTEHCUBHOCTD ITOTOKA?
- Kak HaiiTi BepoATHOCTh HACTYIJICHUH K COOBITHIA TPOCTEHIIIETo MOTOKA 32 BpeMs t?
- ChopmynupyiiTe onpeaencHe HAUBEPOSITHENIIIETr0 Yncia HaCTYTIIEHUS! COOBITHUS.
- 3anumure GopMyITy A7 BBIYMCIECHNUS HAUBEPOSATHEHIIIETO YUCIIa HACTYIIJICHUS] COOBITHSI.
2. Memoo cymm 011 8blHUCIeHUsL CBOOHBIX XAPAKMEPUCTUK 8blOOPKU.
- B yem 3akirouaeTcss METOJT CyMM IS BBIYUCIICHHS BEIOOpOUHO# cpeaneit? [IpuBenurte mpumep
- B uem 3axitouaeTcst METOA CyMM JAJIsl BBIUKCIIEHUsT BBIOOpOUHOU aucniepcun? [Ipuseaure
puMep.

IIpouenypa oueHuBaHUS
Hcnonws3yercss WHOMBHIYAIbHBIA ONPOC, KOTOPBIM HANpaBIE€H Ha BBISABICHUE 3HAHUU
KOHKpeTHoro oOyuatomierocsi. CodeceioBaHie mpoBOAUTCS IO TeEMaM JUCLHUILITUHBI, BBIHOCUMbBIM
Ha caMocTosATenbHOoe oO0yuyeHue. Kak mpaBuio, cobeceoBaHre MPOXOAUT Ha 3aHATHH, WIM Ha
KoHcynbTanuu. [lpenonaBarens 3apanee mpenynpexaaeT o0ydaromuxcst O CPOKax MPOBEICHUS
cobecejoBaHus, TPeOOBaHMSAX K IOATOTOBKE MAaTEepHaloB, 3HAKOMHUT C BONpOCAMH K
co0eceI0BaHMUIO.

Kpurepun onenkn
[To pe3ynbraram cobecenoBaHus 00y4aroIeMycsl BEICTABISIETCA «3a4T€HOY, €CJIM OH IIPABUIIBHO,

MOJIHO M apryMEHTUPOBAHO, OTBEYAEeT Ha BOMPOCHI, JAEMOHCTPUPYET 3HAHHE BOINpOCa U
CaMOCTOSITENIbHOCTh ~ MbIILIEHUs,, Wi «He 3aureHo», ecim OH HE KOHKPETHO, ciabo
apryMEHTHUpPOBAaHO M HE yOeQUTeNbHO, OTBEYaeT Ha BOIPOCHL, JHOO HE OTBEUAET COBCEM,
JEMOHCTPUPYET HE3HAHKE BOMIPOCa.



