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1. OFBEM JUCIHMUIIVIMHBI B 3BAYETHBIX EJUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPENOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

43ET
OO01mmast TpyA0eMKOCTh
YacoB no yueOHOMY IUIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 66
4acoB Ha KOHTPOJIb 36
Pacnpenenenue 4acoB TUCHHUILIAHBI IO ceMeCTPpaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypee>) Uroro
Henens 13 5/6
Bun 3anatui v | poo| vIo PIl
Jlexkuuu 14 (14 |14 |14
IIpaxkTuyeckue 28 |28 |28 (28
B tom uncre uHT. 34 (34 |34 |34
HWroro ayn. 42 142 |42 |42
KonraktHas pabota |42 |42 (42 (42
Cawm. pabota 66 |66 |66 [66
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Utoro 144 | 144 | 144 | 144
Buzbl KOHTpoOIIsL B ceMecTpax:
PacuetHo-rpaduueckas padora 1 ceMecTp

DK3aMeH 1 ceMecTp




2. IEJI1 OCBOEHMUSI JUCLIUTIJIMHBI (MOY.I5)

2.1 | Llenpro 0CBOCHUS QUCIUILIMHEI SBISIETCS (POPMUPOBAHNE Y 00YJAIOIINXCSI KOMIICTEHIINH, IPETyCMOTPEHHBIX yIeOHBIM
IUIAHOM, B YAaCTH MaTEMaTHKHU.

3. MECTO JUCIIAIIVIMHBI MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0

3.1 | TpeGoBaHus Kk npeABaAPUTEIbHOI HOATOTOBKE 00y4al0ILerocs:

3.2 | JucunminHbl (MOIY/14) U PAKTUKH, /151 KOTOPbIX OCBOEHME JAHHOM INCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npealiecTByomee:

3.2.1 | BBenenue B nHGOpPMaNNOHHBIE TEXHOJIOTHN

3.2.2 [Teorpadus

3.2.3 | Obmias sKoa0rus

3.2.4 | O3HaKOMHUTENIbHAS MTPAKTHKA

3.2.5 | IlouBoBenenue

3.2.6 | dusuka

3.2.7 | @unocodus

3.2.8 | T'eonorus

3.2.9 | T'eoskonorus

3.2.10 | Yuenue o chepax 3emuun

3.2.11 | ®usuka okpyKarolien cpeibl

3.2.12 | Xumus oKpysKaromei cpesl

3.2.13 | Hay4Ho-uccnenoBarensckas padboTa (MoTyueHHe IePBUYHBIX HABBIKOB HAyTHO-UCCIIEA0BATEIECKON pabOTHI)

3.2.14 | YuebOHas TexHOJIOTHYECKas (IIPOESKTHO-TEXHOJIIOTHYECKAs) IPaKTHKa

3.2.15 | Oxonorus pacTeHul, KUBOTHBIX U MUKPOOPIaHU3MOB

3.2.16 | MeToapI 3KOJIOTHYECKUX UCCIIETOBAHUI

3.2.17 | Hayuno-uccrnenoBatenbckas padbora (HUP)

3.2.18 | CucTemMHBIN aHAJIU3 U ONITUMHU3ALNS PEIICHUH

3.2.19 | Texnonoruyeckas (IPOEKTHO-TEXHOIOTUYECKAsl) PAKTHKA

3.2.20 | Xumugeckue 1 (PU3UKO-XUMUIECKHE METO B! aHAJIH3a

3.2.21 | 3ammTa BEITYCKHOH KBaTH(UKAIMOHHOI pabOTHI, BKIIIOYAs TIOATOTOBKY K IPOIIEAYPe 3alIUTH ¥ IPOLEAYPY 3alTHTHI

3.2.22 | Xumudeckue U GU3NKO-XUMHIESCKHE METOIBI aHAIN3a OKPYKAIOIIEH cpeabl

4. KOMIETEHIUH OBYYAIOIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTIINHBI
(MOJLY.JIsT)

OIIK-1 : CniocodeH npuMeHATH 6a30Bbie 3HAHUS (PyHIaMEHTAIbHBIX Pa3/1ei0B HAYK 0 3eMile, eCTECTBEHHO-HAYYHOT 0 U
MAaTEMATHYECKOT0 IMKJIOB MPH PEIICHUH 3a1a4 B 00J1aCTH DKOJIOTUHN U NMPpUPOIONOJIb30BAHUSA

OIIK-1.1 : 3HaTh pyHIAMEHTAIBHBIEC Pa3/ieibl €CTECTBEHHO-HAYYHOTO U MAaTEMaTHYECKOT0 IIUKJIOB, HCTIOIb3yeMbIe IIPU
peLIeHHH 33124 B 00JIaCTH KOJIOTHH U IIPUPOAONOIb30BAHHS

OIIK-3 : Cniocoden npuMeHAITH 6a30Bbie METObI IKOJOTHYECKIX HCCIe0BAHMIl ISl pellleHus 3a1a4 NpodeccHoOHANBHON
AesITeIbHOCTH

OI1K-3.3 : YMeTs IpUMEHATH Ha IPAKTUKE COBPEMEHHBIE METOIBI MATEMaTHUECKOH 00pabOTKH pe3yIbTaTOB KOIOTHUECKIX
HCCIIEIOBAHMH JUIs peIleHus 3a/1a4 TPOo(eCCHOHATIBHOM AeATENEHOCTH

YK-1 : Cnocoben OCyHIE€CTBJATD MMOUCK, Kpl/lTH‘{eCKI/lﬁ AHAJIN3 U CHHTE3 l/ll-[(l)OpMalIl/lPl, INPpUMEHATH CHCTEMHBII MOAXO0 AJIs1
peumieHusi NOCTaBJICHHBIX 3a1a1

VK-1.1 : Ananusupyer 3aaaqy, BbIIEIASA 3TAIbl €€ PELICHUs, IEHCTBHS M0 PELIEHUIO 3ajaui

VK-1.2 : HaxoauT, KpUTHYECKH aHAIU3UPYET U BRIOMPaeT HHPOPMALNIO, HEOOXOAMMYIO ISl PELIeHHs IOCTaBICHHOH 3a1a4un

VK-1.3: PaCCManI/IBaeT Ppa3JIMIHbIC BApUAHTBI pCHICHUA 3a/la4U, OLICHUBACT UX MMPCUMYIICCTBA U PUCKHU

5. CTPYKTYPA U COAEPXKAHUE JUCHUIIJINHBI (MOAYJIS)

Kon HaumeHoBaHue pa3nesioB u Cemectp / | HacoB | Hnpukaropsr | Jluteparypa | HHTepakr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHS/ Kypc




Pasznen 1. Anajauruueckast
reoMeTpust

1.1 AHanuTHueckas reoMeTpus Ha YK-1.1 VK- JIT.1JI1.2 TK1
m10ckocTd. Metoa KoopuHatT Ha 1.2 VK-1.3 JI1.3 JI1.5
mockocty. PaccrosHue mexny OIIK-1.1 JI1.7 J11.9
JIByMs TOYKaMU. Pa3inyHbie BUIbI JI1.15J12.4
YpaBHEHUH IPSAMOHN HA IUIOCKOCTH. 21223335
VYron Mexay npsAMbIMU. Y CIIOBUSA 06 08
MapaUIeNbHOCTH U
MEPICHANKYISIPHOCTH
npsiMbIX. /JIex/

1.2 [psimas Ha wiockoctH. /TIp/ VK-1.1 VK- JI1.6 TK1

1.2 YK-1.3 J1.14J12.3
OIIK-1.1 31323435
36 38 310

1.3 Kpussie BTOpOro mopsiaka: YK-1.1 VK- JIT.1J11.2 TK1
OKPY>KHOCTB, JJIIHIIC, TUepOoa, 1.2 VK-1.3 JI1.5 J11.7
napabosna. FIx reoMmeTpuieckie OIIK-1.1 JI1.9
CBO¥icTBa M MocTpoeHue. /JIex/ JI1.15712.4

313233
310211 312

1.4 Kpusblie BTOpOTO nopsiaka: VYK-1.1 VK- JIL.S5 TK1
OKPYXHOCTb, 3JUIHIIC, TUIlepOoa, 1.2 VK-1.3 JI1.7J12.3
mapabora. OIIK-1.1 31323335
Kontponsnas padora Ne 1 (TK1): 3110912
«AHaJIUTHYCCKAsT TCOMETPHU.

Mp/

1.5 Pabora ¢ aneKTpoHHOM VK-1.1 VK- JIT.1J11.2 TK1
6ubnuoTekoi (M3yueHne 1.2 YK-1.3 JI1.3 JI1.5
TEOPETUYECKOr0 MaTepuaa). OIIK-1.1 JIL.7 J11.9
IToaroToBka K MpakTHYECKUM JI1.10
3aHATHAM. JI1.15J12.3
Brinonnenue qoMalHero 3ajgaHus. J12.4
IToaroroBka Kk KOHTPOJILHOM 213253 54
pabote (TK1): «AHanutudeckas 2536 27 38
TEOMETPUS» 29510911

/Cp/ 312
Paznen 2. DjieMeHTHI TEOPUH
¢ynkuuu. Teopus npenesioB

2.1 DeMeHTHI TeOpuH (QYHKITHH. VK-1.1 VK- JIT.1 JI1.2 TK2
Ipenen pynkuun. beckoneuno 1.2 YK-1.3 JI1.5 J11.10
OosblIe 1 OECKOHEYHO MaJble OIIK-1.1 JI1.15J12.3
(YHKINH, CBA3b MEXKIY HUMH, HX 01022095
cBoiicTBa. OCHOBHAs TeopeMa 3100212
Teopuu npezaenos. CBoiicTBa
npexneioB. [lonsaTne
HEOIIPEIEIEHHOCTEH.

CrienianbHbIe TPEebl.
HenpepbIBHOCTE (QYHKINH B TOUKE
" Ha MHOXecTBe. /JIex/

2.2 Brruncnenue npezenos. VK-1.1 VK- JI1.10J12.3 TK2
Heomnpenenennoctu Buaos (0/0) u 1.2VK-1.3 [ 312232335
(OeCcKOHEYHOCTH/0ECKOHEUHOCTH ). OIIK-1.1 28912

Mp/

2.3 CriennasibHble TIPEEIb. VK-1.1 VK- JI1.10J12.3 TK2
HemnpepsIBHOCTS (PyHKIINH B TOUKE 1.2VK-1.3 | 1223336
u Ha mHOXecTBe. /TIp/ OIIK-1.1




24 Paborta ¢ anexTpoHHOM VYK-1.1 VK- JI1.1J11.5 TK2
o6ubnuorekoii. M3yuenue 1.2 YK-1.3 JI1.10
TEOPETUYECKOT0 MaTepuaa. OIIK-1.1 JI1.15J12.3
ITonroToBka K MpakKTUIECKUM D132 03 54
3aHATHSIM. 2536 57 38
BoinonHenue JoMaIHero 3a1aHus. 299210911
IToaroroBka Kk KOHTPOJIHHOU 212
pabore (TK2): «IIpenen u
MIPOHU3BOIHAS (DYHKIHNY
/Cp/
Paznen 3. {uddepenunanbHoe
HCYMCJIEHne
3.1 JuddepennnanbHoe HCIUCICHHE. YK-1.1 VK- JI1.1J11.2 TK2
OcHOBHbIE TIpaBUIIA 1.2 VK-1.3 JI1.5 JI1.10
nudhepeHIpoBaHUS. OIIK-1.1 JI1.15J12.3
ITpousBoxaHast CIIOKHOH U 313235
obpatHoi QpyHkuui. [IponsBoaHbIe 310
OCHOBHBIX 3JIEMEHTapHBIX
¢yukmi. [Tpon3BogHbIC BEICIIAX
NopsiIKOB. MexaHnueckuil u
TeOMETPHUECKUI CMBICI
npou3BoHOU. [Tonstue
muddepennuana pynkuuu. /Jlex/
32 Tabnuunoe nuddepeHIrpoBaHe. VK-1.1 VK- JI.1J11.3 TK2
MexaHHUYECKUH U T€OMETPUICCKHIA 1.2 VK-1.3 JI1.10J12.3
CMBICT nipon3BoaHOM. /T1p/ OIIK-1.1 313538
310
33 IIpousBoausie 1 AU PepeHInaNb VK-1.1 VK- JI1.3 TK2
BBICHIMX TOPsAAKOB. KOHTpobHAs 1.2 VK-1.3 JI1.10J12.3
padota Ne 2 (TK2): «Ilpenen u OIIK-1.1 0154 911
nponsBoHasg GpyHKImmy. /IIp/ 212
3.4 Pabora ¢ aneKkTpoHHOM VK-1.1 VK- JIT.1 JI1.3 TK2
6ubnuorekoil. 3yuenue 1.2 VK-1.3 JI1.5 JI1.10
TEOPETUYECKOro MaTepHara. OIIK-1.1 JI1.15J12.3
IToaroToBka K MpakTUYECKUM D152 53 54
3aHATHSIM. 25526 27 38
BrinonHeHue JoMalHero 3ajgaHusl. 295100511
IToaroroBka K KOHTPOJIHHOM 212
pabore (TK2): «Ilpenen u
MIPOU3BOIHAS (DYHKIIMI
/Cp/
Pa3nen 4. UnterpanbHoe
HCYMCJIEHne
4.1 MHrerpanbHOE UCUUCIICHUE. VK-1.1 VK- JI1.1J11.2 TK3
[onsarue nepBooOpazHoii 1.2 VK-1.3 JI1.5 JI1.6
¢yskumu. HeonpeneneHHbIH OIIK-1.1 JIL.11 J11.15
HHTErpal: ONpe/ieIeHUe, CBOUCTBA, JI1.17J12.2
TEOPEMBI CyLLIECTBOBaHMUS. J12.5
Tabnuna uarerpanaoB. OCHOBHbIE 213258 39

METOJIbl HHTETPUPOBAHUSL.
3amaun, MPUBOISIINE K TOHATHIO
OTIpeIeIEHHOT0 HHTErpaja.
OmnpenieneHHbIi HHTETrpa, ero
TEOMETPUYECKUNA U MEXaHUYECKHUI
cmblci. @opmyna HeroToHa-
Jletionuua. CpoiicTBa
OIIpeeIEHHOTO HHTETpaIa,
OCHOBHBIE METOIbI
uHTerpupoBanus. IlpunoxxeHus
OIPENIEJIEHHOT0 MHTETpaja u
3a/1a4ud TEOMETPHUH.

/JTex/




4.2 TabmuuHOEe HHTETpUPOBAHUE. VYK-1.1 VK- JI1.1J11.2 TK3
®dopmyiia THTETPUPOBAHHUSI 110 1.2 VK-1.3 JI1.3
yacTsM. MeToJ1 3aMeHbI OIIK-1.1 JIT.11J12.2
TIepEeMEHHOMN B HEOIPEIEJICHHOM JI2.5
unterpaie. /Ip/ 212109311
312
4.3 Brruncnenue ornpeneaeHHOro YK-1.1 VK- JIT.1J11.2 TK3
uHTerpana. Ilpunoxenue 1.2 VK-1.3 JI1.3
OTIpeIeIEHHOT0 MHTErpaja u OIIK-1.1 JI.11J12.2
3aJ]a4 TEOMETPHHU: BHIYUCICHUS J12.5
ITomIa e IOCKUX GUTYp 022526 37
o06bemoB Ten Bpamenus. /Tp/
4.4 Pabora ¢ aneKkTpoHHOM VYK-1.1 VK- JI.1J11.2 TK3
o6ubnuorekoit. M3yuenue 1.2 YK-1.3 JI1.3 JI1.5
TEOPETUIECKOr0 MaTepHara. OIIK-1.1 JI1.6 JI1.11
IToaroroBka K MpakTHYECKUM JI1.16
3aHATHSIM. JI1.17J12.2
BrlinosiHeHne 1omalHero 3aganusl. JI2.5
IloaroToBka Kk KOHTPOIBHOM 010223354
pabote (TK3) mo Teme: 25026 97 38
«MHTErpanpHOe NCUYHCIICHHE. 29310911
Hduddepernnansapie ypaBHeHUS | 212
u Il mopsaxoB»
/Cp/
Paznen 5. lnddepenunanbubie
YPaBHEHHS
5.1 JuddepeHnnanbHbie ypaBHSHUS. VK-1.1 VK- JI1.1 JI1.5 TK3
3amaun, MPUBOISIINE K TOHATHIO 1.2 VK-1.3 JI1.6 JI1.12
QG epeHINaNbHOTO ypaBHEHNUSI. OIIK-1.1 JI1.13 JI1.16
JuddepeHnnanbHbie ypaBHEHUS JI1.17J12.5
nepBoro nopsiaxa. Teopema 01092935
CYLIECTBOBAHUS U 211
€IMHCTBCHHOCTH peIleHuUs. 3a1a4ya
Kommn. Tnddepennmansasie
ypaBHeHuUs I-ro nopsaaka c
pa3IeneHHBIME U
Ppa3eIIOIUMUCS ITePEMEHHBIMU.
Jluneiinsie quddepeHnnansHbIe
ypaBHeHus I nopsaka.
Juddepennnanbusie ypaBaeHus 11
nopsinka. Teopema cymecTBOBaHHS
Y €IMHCTBEHHOCTH PEIICHUSI.
3amaua Komm. JInuneiinoie
muddepeHnuanbabie ypaBaeHus 11
TOPSIKA C TIOCTOSTHHBIMH
ko3 unuenramu. Teopemsl o
KOHCTPYKIUH OOIINX peIeHUi
OJTHOPOJTHOTO ¥ HEOHOPOIHOTO
ypaBHeHHH. /JIex/
5.2 Juddepenunanbueie ypaBHeHuUs | VK-1.1 VK- JI1.3 J11.6 TK3
TOPSIZIKA C PA3ACTSIONTIMUCS 1.2 VK-1.3 JI1.16J12.5
riepeMeHHbIMU. JInHeiHbIe OIIK-1.1 2126 210
nuddepeHnaTbHbIe YpaBHEHUS 212
L /Mp/
53 JluneiiHble OAHOPOIHBIE VYK-1.1 VK- JIT.1J11.2 TK3
muddepeHnranbabie ypaBaeHus 11 1.2 YK-1.3 JI1.3
nopsnka. JInneitneie OIIK-1.1 JIT.17J12.5
HEOJHOPOAHBIE 313236 37
muddepeHnranbabie ypaBaenus 11 212
TTOPSIITKA.

Kontponsnas padora Ne 3 (TK3):
«/HTerpanpHOE NCUMCICHHE.
Juddepennnansabie ypaBHeHUs |
u Il mopsaxoB»

Mp/




54 Paborta ¢ anexTpoHHOM VYK-1.1 VK- JI1.1J11.2 TK3
o6ubnuorekoii. M3yuenue 1.2 YK-1.3 JI1.3 JI1.6
TEOPETUYECKOr0 MaTepHara. OIIK-1.1 JI1.12 J11.16
IToaroroBka K MpakTHYECKUM JI1.17J12.5
3aHATHSIM. 213253 34
BoinonHenue JoMaIHero 3a1aHus. 25026 27 38
IToaroroBka Kk KOHTPOJIHHOU 999100511
pabote (TK4) mo Teme: 212
«HTerpanbHOe UCUHUCIICHUE.

Juddepennnansabie ypaBHeHU |
u Il mopsaxoB»

/Cp/

Pa3nen 6. Teopusi BeposiTHOCTEH.
MartemaTu4yeckasi CTaTUCTKA

6.1 Teopus BepositHOcTe. [Ipeamer YK-1.1 VK- JIT.1J11.2 TK4
TEOPHH BEPOSTHOCTEH U 1.2 VK-1.3 JI1.4 J11.6
MaTEMaTHYECKOM CTaTUCTHKH, HX OIIK-1.1 JI1.8 JI1.16
cB3b. CirydaitHpie COOBITHS. OIIK-3.3 JI1.17J12.1
Knaccudwmkarus coObituii. JI2.5
Kitaccuueckoe u cratuctuieckoe 21223354
OTpe/IeNIEHUE BEPOSTHOCTH. 2536 57 38
Anrebpa coOprTHii. TeopeMsr
CIIOKEHUS 1 YMHOKESHHUS
BeposiTHOcTed. Ciryuaiinble
BennunHbL. Kitaccupukanms
CiIy4aHbIX Benu4nH. OyHKINA
pacnpenenenus. P v mioTHOCTh
pacrpenenenus. Yucnosble
XapaKTEPUCTUKH CITyJaifHBIX
BenuuuH. HekoTtopsie
CTaHJAapTHbIE pacIlpeaeeHHs.

HopmanesHoe pacnpenenenue.
OCHOBHBIE TIOHSTHUS U 33]]a91
MaTeMaTHYeCKOW CTaTUCTUKH.
BribopodHast U reHepalibHast
COBOKYITHOCTH. OCHOBHBIE
TpeOOBaHUS IIPU OPraHH3ALUH
BbIOOpKHU. Bapuannonssie psaas 1
HX FeOMETpHUECKast
HHTEepIpeTanus. XapaKTepUCTUKU
BapHALMOHHBIX PS/IOB.
CraTtuctuueckas IpoBepka
runores. HTepBansHOE
OIICHUBAHHE TTapaMeTpoB. 3a1aua
00 o0beme BbIOOpKH. /JIek/
6.2 Cunyuaiiasie coobrtus /I1p/ VK-1.1 YK- JI1.1J11.2 TK4
1.2 YK-1.3 JI1.13
OIIK-1.1 JI1.16J12.5J13
OIIK-3.3 1J13.2JI13.3
JI3.4
32 3536
212
6.3 Crnyyaiinbie Benuausl /T1p/ VYK-1.1 VK- JI.1J11.2 TK4
1.2 VK-1.3 JI1.4 J11.6
OIIK-1.1 JI1.8
OIIK-3.3 JI.17J12.5J13
2J13.3
21223839
210

6.4 ITepBuunas 06paboTka VK-1.1 VK- JIT.1 JI1.2 TK5
pe3yabpTaToB n3MepeHuil. Ilonuron 1.2 VK-1.3 JI1.4 JI1.16
u ructorpamma. /TIp/ OIIK-1.1 JI1.17J12.1

OIIK-3.3 J12.5J13.2
JI3.3
2124025

o11




6.5 Paborta ¢ anexTpoHHOM 26 VYK-1.1 VK- JI1.1J11.2 TK4
o6ubnuorekoii. M3yuenue 1.2 YK-1.3 JI1.3 J11.4 TKS
TEOPETUYECKOT0 MaTepuaa. OIIK-1.1 JI1.6 JI1.8
IToaroroBka K MpakTHYECKUM OIIK-3.3 JI1.13 JI1.16
3aHATHSIM. JI1.17J12.1
BrinonHeHue HHIMBUYaTbHOTO JI2.5J13.1
nomamtaero 3aganus (M/13) no JI3.2J13.3
teme: «Teopus J13.4
BeposiTHocTei» (TK4). 213253 34
Brimonnenue PT'P o teme 2536 27 38
«MatemaTnueckasi CTaTHCTHKAY. 29510911
TToxaroroBka K 3aIuTe U 3a1ura 212
PI'P (TK5)

/Cp/
Pazpnen 7. IloaroroBka k
HTOTOBOMY KOHTPOJIIO
7.1 IToaroToBka K UTOrOBOMY 36 YK-1.1 VK- JIT.1J11.2 K
KOHTPOJTIO /DK3aMeH/ 1.2 YK-1.3 JI1.3 J11.4
OIIK-1.1 JI1.5J11.6
OIIK-3.3 JI1.7 J11.8
JI1.9 J11.10
JIL.11 J11.12
JI1.13 J11.14
JI1.15 JI11.16
J1.17J712.1
J12.2J12.3
n.4
J12.5J13.1
JI3.2J13.3
J3.4
31323354
3536 37 38
292100911
212
6. ®POH OEHOYHBIX CPEACTB
6.1. KonTpoabHbie BONPOCHI M 32 JaHUS
DK3aMeHaIMOHHBIE BOTPOCHI MO JUCIUTUTHHE «MaTeMaThuKa
L. Oomee ypaBHeHHe mpsMoii. VceienoBanue o0Iero ypaBHeHUs MpsMOi. YpaBHEHHE MPSIMOU C YTIIOBBIM

K03 HIeHTOM. Y paBHEHHE TIPAMOU, MPOXOASIICH Yepe3 3aJaHHYI0 TOUKY B 3alaH-HOM HalpaBJICHUH. Y paBHCHHE ITyYKa MPSIMBIX.
YpaBHeHHE NPAMON, TPOXOIIEH Yepes3 ABE 3aJaHHbIE TOUKH.

2. BzanMHoe pacnosioxeHHe IByX NPSIMBIX Ha IUIOCKOCTH: yTOJI, YCJIIOBUE MapauIeIbHOCTH, YCIOBHE
HEpICHINKYIIPHOCTH.

3. Kpussle BTOporo mnopsiaka: omnpezeneHue, oomee ypaBHeHHE BTOpoi creneHn. OKpyKHOCTb: OIpeeICHHE,
KaHOHHYECKOE YpaBHEHUE, IOCTPOCHUE.

4. DuumIic: onpeeneHne, KaHOHNYeckoe ypaBHenue. [locTpoeHne suminca 1o ero KaHOHHYECKOMY YPaBHEHHIO.
5. I'unep6ona: onpenenenne, KaHOHUMIECKOe ypaBHeHHE. [locTpoeHue rumnepOoIbl M0 €e KAHOHHIECKOMY
YPaBHEHHIO. ACUMIITOTHI THIICPOOITHL.

6. [Tapabona: ompeneneHue, BHIBOJ KaHOHHMUECKOTO ypaBHeHUs. MccnenoBanue GpopmMbl mapabosl mo ee

KaHOHHYECKOMY ypaBHEHUIO. PaznnuHble (opMbl 1apaboIibl, UX KAHOHUYECKUE YPaBHEHNUS, KOOPUHATH! (POKYCOB, ypaBHEHUS
JTMPEKTPHC, YEPTEXKU.

7. Ipenen ¢yHKIMHU, eTo TeoMeTpudeckas nHTepHpeTanus. OJHOCTOPOHHUE MpeAensl GyHKIMU. TeopeMsl
CYILECTBOBAHHS M €JUHCTBEHHOCTH Npeaena GpyHkiuu. [ToHsaTus 6eckoHeYHO Manol 1 O€CKOHEUHO OOJbIION (YHKIMHU U CBS3b
MexIy HUMA. CBOMCTBa OECKOHEYHO MaJIbIX M OCCKOHEYHO OONBIINX (DYHKIHH.

8. OcHoBHas TeopeMa Teopuu npenenos. Teopemsl o npenenax. Cpoiictea npenenos. IlepBolil U BTopoi
CIICIUAJIbHBIC NPEACIbI, UX CICACTBUA.
9. Ormpenienenue HenpepbIBHOCTH (yHKIUH y=f(X) B TOUKe U Ha MHOXecCTBE. TOYKM pa3pbiBa U UX

kiaccudukanus. HempepsIBHOCTS 3meMeHTapHbIX GyHknuil. [Ipupamenne aprymMenTa u npupanienne GyHKmn y=f(x).
OmnpeneneHue HEPEPHIBHOCTH (DYHKIIUH Ha «A3bIKE MPUPAIICHUID.

10. OmnpenencHue npousBoaHoil ¢pyHkimu y=f(x). OOlee npaBuiao OTBHICKaHHS IMPOU3BOJHOM. ['eoMeTpuyueckuil u
MEXaHUYECKHH CMBICI IPON3BOJHON. Y paBHEHHUS KacaTeNbHON W HOPMAaJH K THIOCKOCTH KPUBOH.
11. Heob6xoanmoe yciosue nuddepenmupyeMocti. [Ipon3BoaHas coxHON 1 00paTHOH (yHKIHI (TOK-BO).

OcHosHbIe npaBuna guddepennuposanus: y=U+V, y=U*V | y=U/V.
12. Juddepennnan pynkinuu y=f(x), ero cBs3b ¢ npupaiieHieM GyHKIUU (BbIBOA). [IpaBHIO OTBICKaHUS




nuddepennnana. I'eomerpudeckuii cMbict auddepenipana.

13. ITpousBoxHbie u nuddepenImans BEICIMX TOpsakoB GyHKimu y=f(x). MexaHHYeCKHi CMbICIT BTOPOi
npousBogHou. [Ipasuio Jlonurans.

14. Ompenenenue nepBooOpa3Hoil (GyHKINHM, JeMMa O IepBooOpa3HeIX. OnpeneneHne HeONpeaeIeHHOTO
MHTErpaja, ero reomMmerTpruyeckuii cmbici. Teopema cyriecTBoBaHuUs MHTerpaia. OCHOBHbBIE CBOWCTBA HEONPE/ICICHHOTO HHTEIpaa.
15. HHTerpupoBaHue 1Mo YacTsIM ISl HEOIPEISICHHOTO HHTerpaia: (opMyJia, OCHOBHbIE CITydan IPUMEHEHHS.
3amMeHa IepeMeHHOH B HEOIIPeIeTICHHOM HHTETpajle, HHTeTpHpPOBaHIe HppalmoHaIbHOCTel. HTeTpHpoBanie GyHKINH,
COZIepIKaIlNX KBAJPATHBIN TPEXWICH.

16. 3anauy, NPUBOASAIINE K MOHATHIO ONPEAEICHHOr0 MHTErpaia: 3ajada o IUIOMaqd KPUBOJIMHEHHON Tpanenun
(Be1BOIT). IHTETpanbHast cymmMa. OmpeieNieH e ONpeaeIeHHOT0 HHTErpaa, BEIMHUCICHIE ONPEIEICHHOT0 HHTETpana o hopMmyre
HseroTtona-Jle#i6anma. OCHOBHBIE CBOMCTBA OMPEICICHHOTO HHTErpaa.

17. I'eomeTpuueckuii 1 MEXaHMUECKUHA CMBICIIBI ONPEAEIEHHOIO0 MHTEerpaia. Beluncienue miomanaei miockux
¢uryp. BerauciaeHne 00beMOB Tel BpallleHUs.
18. HuddepennnansHoe ypaBHEHHE 1-TO MOpsAKA: ONpeneeHue, BUIBI 3allUCH, pellieHue, HadallbHOe YCIOBHE U

ero reoMmeTprueckuii cmbici. Teopema Kormu (CyrmecTBoBaHue U €AMHCTBEHHOCTH pelIeHus AuGepeHINanbHOro ypaBHeHHS 1-T0
nopsizika). O01ee 1 yacTHOe pereHus AU epeHHAIBLHOr0 YpaBHEHUS 1-T0 MopsiKa, UX TeOMETPHIECKHI CMBICI.

19. Juddepennmanbaoe ypaBHEHHE C Pa3IeTICHHBIMH M Pa3IeISIONIMMI IepeMEHHBIMH: OTIpelieTIeHIe, BHL,
obmmit naTerpai. JlnaeiHoe nuddepeHranbHOe ypaBHEHHE: ONIpeelieHre, BII, HAX0XKICHHE O0IIEro pemeHus..

20. OpHoponHble NTUHEHHBIE TUd. ypaBHEHUs 2-TO MOpsAKa: ONpeleleHre, CBOMCTBO ero peuieHuil. Teopema o
KOHCTPYKIIMH OOIIET0 peleH:s IMHEHHOTO OAHOPOJHOTO (). ypaBHEHHS 2-TO MOPsAKa (BBIBOJ).

21. TeopeMa 0 KOHCTPYKIMH OOIINETO PEIIeHHs JIMHEHHOTO HEOJHOPOAHOTO Au(. YpaBHEHUs 2-TO TOPSIKA.
Merton nogdopa 9acTHOTO PEIICHUs TMHEITHOTO HEOJHOPOIHOTO IH(. ypaBHEHHS 2-T0 HOPAIKa C TOCTOSHHBIMU K03 dunrenTamu
B CIIy4asiX, KOrJa IpaBas 4acThb yPaBHEHUS] UMEET CIelUalbHbIA BUJ. TeopemMa 0 HaloKEeHUU PELIeHHUH.

22. CoOrpITrs. Buabl coOBITHIT: TOCTOBEpHBIE, HEBO3MOXKHBIE, CITydalfHbIe. BUIBI CTydaifHBIX COOBITHIL:
HECOBMECTHBIC, COBMECTHBIE, PABHOBO3MOXKHBIE, EANHCTBCHHO BO3MOKHBIE. [lonHas rpynma coOsITrit. [IpoTHBOIONOXKHEIE
co0ObITus. CTaTUCTUYECKOE U KIIACCUYECKOe ONPEIEICHNS] BEPOSTHOCTH.

23. CymMma coObitiii. Teopembl CIIOKEHUsSI BEPOSITHOCTEH HECOBMECTHBIX M COBMECTHBIX coObITHI. [IponsBenenue
coObITH. Teopema YMHOKEHUS BEPOSATHOCTEH U €€ CIICACTBUSI.

24. Cnyuaiinsle BennuuHsl (CB). 3akoH pacnpeneneHus TUCKPETHON CiIydaiHON BeIMYMHBI. Psn pacrpeneneHus.
MHOroyroiabHUK pacipeieneHHs.

25. Oyuxuns pacupeneneans CB: omnpexnenenue, rpaduk, cBoiicta. [InotHOCTE pactupeneneaus HCB u ee
CBOMCTBA.

26. Marematnueckoe oxuganve JJCB u HCB: onpenenenue u BeruncieHue. Jucnepcust U cpennee
KBaJIpaTUYECKOE OTKIOHEHHE: ONPEEIEHUE U BBIYUCIIEHHUE.

27. IIpeaMer 1 OCHOBHBIE 33aa9M MAaTEeMaTHIECKOH CTATUCTUKH. | eHepanbHas M BEIOOPOYHAS COBOKYITHOCTH.
Bus! BapuannoHHBIX PSAAOB, UX rpaduyeckoe nzodbpaxkenue. CrocoOsl 00pa3oBaHMs BHIOOPKH.

28. IMoka3zarenu LeHTpa pacrpeiesieHUs: CpeaHsst BHIOOpouHasi, MoJa, MenuaHa. [lokasarenu Bapuanuu

CTAaTHCTHYECKUX PACIIPEeIICHIUIT: IMITHPHYECKAs TUCTIEPCHSL, CpeTHEE KBaIpaTHIECKOE OTKIIOHEHHE, KO3 (DUINCHT BapHaIUH.
AcuMMeTpHs U dKCLECC.

29. [loHATHE CTATUCTHYECKUX TUIOTE3, olliee mpaBmio ux nposepku. Kpurepwuii cornacus Iupcona.

30. HHTepBanbHOE OLIEHUBAaHUE ITapaMeTpoB. J[OBEpUTENbHBIN HHTEPBAI JUI MATEMaTHUECKOT0 OXKHIAHUS U
CpEIHEro KBaJpaTHIeCcKOro OTKIOHEHNS.

3ananue ans pacyeTHo-rpadudeckoi padotsl (PI'P)
Tema: «Maremaruueckas cratuctukay (TKS)

3angaua 1: BeluncneHne OCHOBHBIX CTATUCTHUYECKHX ITOKa3aTelNeil 1 UX OLEeHKa B MaJoil BEIOOpKE

Ienb pabOTHI: OTYYIHUTH MPEICTABICHIE O CIIOCO0aX M METOAax 00pabOTKH MaJIoi BEIOOPKH, TO3HAKOMUTHCS C OCHOBHBIMHU
CTATUCTHYECKHUMH TIOKA3aTENISIMU B YSICHUTD UX MPAKTUYECKUNA CMBICIT.

HOpSUIOK BBITIOJIHCHUA 3a1a4u:

1. 3anucath AaHHBIE HAOMIOJEHUS COTJIACHO MOJYYEHHOMY 3a/laHHIO.

2. BEIMHCIATS OCHOBHBIE CTaTHCTHYECKUE MOKA3aTEIH: BHIOOPOYHYIO CPEITHIOI, BHIOOPOYHYIO JUCIIEPCHIO, CPEIHEES
KBaJ[paTHUECKOE OTKIOHEHHE M KOX(PPUIINEHT BapHaIlUH.

3. Haiitu ommOky mosyuyeHHBIX TOKa3aTeNlell 1 OTHOCUTEbHYIO OMIMOKY BBHIOOPOYHOM CpeqHew.

4. OnpenenuTs J0CTOBEPHOCTh CTATUCTHUECKUX MOKazaTeseil i 5% - HOro YpoBHSI 3HAYUMOCTH, IOJIb3YSICh KPUTEPHEM
Crpro/IeHTA.

5. BbIancnTh JOBEpHUTENBbHBIE HHTEPBAIBI U TEHEPATBHOTO CPEIHETo, Uil K0d()(UIeHTa BapHALUU U CPETHETO
KBaJpaTHUECKOTO OTKJIOHEHHS B TEHEPAIbHONW COBOKYITHOCTH.

6. [IpoBecTy aHanu3 pe3yabTaTOB U CHENaTh BHIBOABIL.

Hcxonnble naHHbIe: PaccMOTpHM faHHBIE IO MOTPEOHOCTH HACAKICHUH B BOJIE 32 BETETALOHHBIN IEPHO/] B 30HE KAIITAHOBBIX
MOYB B MM:!
728,779, 850, 812, 749, 643, 878, 882, 796, 836, 817, 660, 644, 806, 705.

Bomnpocsr k 3amure PI'P (TKS)




1o Teme «MaTemaTuyecKkas CTaTUCTHUKA

1. 3agaun MaTeMaTHIECKOW CTaTUCTUKH.

2. I'enepanbHas u BeIOOpOYHAsE COBOKYMHOCTH. CriocoObl 00pa3oBaHus BEIOOPOYHOI COBOKYITHO-CTH.

3. Buzbl BapualluoOHHBIX PsIIOB.

4. DMrupudeckas GYHKIUS pacrpesieNieH s U ee Tpaduueckoe H300pakeHue.

5. Cpennsas apupmerndeckas BHIOOpKU. BapuannoHHbINH pa3Max.

6. Jucniepcust u cpesHee KBaJpaTHYECKOE OTKIOHEHHE BBIOOPKH.

7. CBoiicTBa BEIOOPOYHBIX OLEHOK: COCTOSATEIBHOCTD, HECMEIIEHHOCTE, 3P ()EKTHBHOCTE.

8. OreHka MaTeMaTHYECKOTO OXKHUJAHUS T€HEPAbHOM COBOKYITHOCTH IO BEIOOpPKE.

9. OneHka JUCIEpCUH FeHepaIbHON COBOKYITHOCTH 1O BBIOOPKE.

10. OmpezeneHne 10CTOBEPHOCTH BBIOOPOUHBIX CTATHCTUUECKUX MTOKA3aTelNeH.

11. JloBeputensHBIi nHTEpBANI. [loBepHTENbHAS BEPOATHOCTE (HAIEKHOCTE). TOYHOCTH OIEHKH.

12. JloBepuTeNnbHbIC UHTEPBANIBI I OLEHKM MAaTeMaTH4eCKOro OXKUJIAHMS HOPMATBHOTO pacHpeseNeHus PHU H3BECTHOM
CpeiHEM KBaIPaTHUECKOM OTKJIOHEHHUH .

13. Beraunciienre Heo0X0MMOT0 00beMa BHIOOPKH.

14. IIpumenenue kputepus cornacust [lupcona npu pemeHny 3agayu O COINIACOBAHHOCTH TEOPETUUECKOrO U

CTAQTHCTUYECKOTO pacIpelelIeHHH.

6.2. Tembl NUCLMEHHBIX PadoT

6.3. ®OH/1 OLIEHOYHBIX CPEICTB

1. IIOKA3ATEJIU, KPUTEPUU U IIKAJIbI OHEHMBAHMA KOMITETEHIIUN

B cootBercTBuu ¢ cozpannoi B HUMU JIT'AY 6amipHO-peiTHHTOBOM CHCTEMOH OIIEHKH 3HAHWH CTYIEHTOB OYHOH (hOpMBI, It
JUCIUIIIMHBI pa3paboTaH KOMIUIEKC TeKYIIUX U MPOMEKYTOUHBIX KOHTPOJIEH 3HAaHUI ¢ UTOTOBOH OIEHKOH 3HAHUII M0 AUCIIUILIIHE
ucxons 3 100-0ayIbHO cuCTeMBI, KOTOpas 3aTeM MEPEBOAUTCS B OLIEHKH «OTJIMYHOY, «XOPOILIO», «YAOBIECTBOPUTEILHOY,
«HEYIOBIIETBOPUTENBHOY, «3aUTEHO» U «HE 3aUTCHON.

YposeHb c(hOPMUPOBAHHOCTH KOMIIETCHITHH B paMKaxX U3y9aeMOoil JUCIUIUINHEI Y CTYACHTOB 3a09HOH (hOPMBI 00y IeHHS
OLIEHUBAETCS 10 MATUOATUILHON IIKaje, OUEHKaMH - "OTINYHO", XopouIo", "yI0BIETBOPUTENHHO" U "HEYIOBIETBOPUTEIBHO" .

BeIcokuit ypoBeHh OCBOCHUS KOMITETEHIINI, UTOTOBAs OIeHKa o AUCHUIUTHHE "oTnmaHo" wH "3auteHo" (90-100 6amros):
TIIyOOKO M MMPOYHO YCBOMII IIPOTPAMMHBIA MaTepHall, HCIEPIBIBAIOIIE, OCIEI0BATEIHHO, YeTKO 1 JIOTHIECKH CTPOHHO €To
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C MIPAKTUKOM, CBOOOJHO CIIpaBIsieTCs € 3ala4aMu, BOIPOCAMH U APYTHUMHU BUAAMHU
IIPUMEHEHUS 3HaHUH, IPUUYEM HE 3aTPYHSIETCS C OTBETOM IIPU BUIOM3MEHEHUH 3aJjaHul, HCIIONb3YeT B OTBETE MaTepuall
MOHOTpa(UIecKoit TUTEPaTyphI, IPABIIIEHO 0OOCHOBBIBACT IPHHSATOE PEIICHHUE, BIIaieeT pA3HOCTOPOHHUMH HaBBIKAMHU H
MpUEMaMH BBIIIOJHEHUS PAaKTHUECKuX 3a7a4d. CHCTEMHO U TNIAHOMEPHO PabOTaeT B TEUCHUU CEMECTpa.

IToBBIIICHHBIH YPOBEHb OCBOCHHUST KOMITETCHIIMH, HTOrOBas OICHKA Mo AUCIUILTHHE "Xopomio" win "3auteno" (75-89 6amnon):
TBEPO 3HACT MaTepHajl, TPAMOTHO H II0 CYIIECTBY M3JIaraeT ero, He IOIyCKas CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
HPaBIJIBHO MPUMEHSET TEOPETHUCCKHE MO0KEHHS IPH PELISHNH IPAKTUIECKIX BOIIPOCOB U 33/1a4, BIIa/IeeT HEOOXOMMBIMU
HaBBIKAMU U IIpHEMaMHU UX BbIOJHEHUsI. CHCTEMHO U TUIaHOMEPHO paboTaeT B TEUSHHH CEMECTpa.

[Toporossliii ypoBeHb OCBOEHHS KOMIIETEHIIMH, UTOTOBAs OLICHKA 10 TUCIUIUIMHE "yA0BIETBOpUTENbHO" i "3auteno" (60-74
6amioB):

UMeeT 3HaHHA TOJIBKO OCHOBHOTO MaTepHalia, HO HE YCBOWII €r0 JIETajlei, JOMyCKaeT HETOYHOCTH, HEA0CTaTOYHO MPaBHIbHBIE
(hopMyITHPOBKH, HAPYIICHHS JIOTHYECKOM MOCIICIOBATEILHOCTH B H3JIOKCHUH IPOIPAMMHOT0 MaTepualia, UCIIBITHIBACT 3aTPYAHCHUS
TIPH BHITTOJTHEHNH TIPAKTHIECKHIX paboT.

IToporoBslif ypoBeHb OCBOSHHSI KOMIIETEHITNH HEe C(POPMHUPOBAH, HTOTOBast OLICHKA 0 JUCIUIIINHE "HEYJOBICTBOPUTEIHHO" MIN
"He3auTeHO" (MeHee 60 6aioB):

HE 3HACT 3HAYUTEIFHON YaCTH IIPOrPaMMHOT0 MaTepHaa, OITyCKaeT CYIIeCTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOIBIINMHU
3aTpyIHEHUSIMH BBIITOHSET MpakTHIeckrue padoTsl. Kak mpaBmIito, OIEHKA «HEYAOBICTBOPHTEIHFHO» CTAaBUTCS CTYIEHTAaM, KOTOPHIE
HE MOTYT NPOJOJKUTE 00y4deHHe 0e3 TOMOIHUTENbHBIX 3aHATHIA IO COOTBETCTBYIOMICH AUCIUILIHHE.

2. METOJIMYECKUE MATEPHAJIBI, OTTPEJIEJISFOIIME ITPOLIEJTY PhI OLIEHUBAHVS 3HAHUN, YMEHU, .
HABBIKOB U (MJIN) OIIBITA AEATEJIBHOCTH, XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMMNPOBAHNM A KOMITETEHIIMI

OOyt MOpsSIOK MPOBEACHNUS NPOLEAYPHI OLICHUBAHUS 3HAHUH, YMEHHH, HABBIKOB U (WJIN) ONbBITa JEATENFHOCTH, COOTBETCTBHE
WMHIIKATOPaM JOCTIDKEHUS C(hOPMUPOBAHHOCTH KOMIIETCHITHH OIPE/ICNICH B CIIEIYIOMNX JIOKATBHBIX HOPMAaTHBHBIX aKTaX:

1. TTonosxeHue o Tekyel artecranuu 3HaHuii o0yvaromuxcs B HUMU JITAY (B neicTByIOIIEH peaakinm).

2. TlonoskeHue o MPOMEKYTOUHOH aTTecTallii 00y4aoMUXCs 110 IPOrpaMMaM BBICIIEro 00pa3oBaHus (B ICHCTBYIOIECH peaKkIiN).
JIOKyMeHTHI pa3MemIeHBI B CBOOOIHOM JocTyme Ha odurransHoM caiite HUMU Jlon’AY https://ngma.su/ B pazaene: ['maBHas
ctpanuna/CeeneHns 006 00pa3oBaTenbHON Ooprau3anni/JIokansHbIe HOPMAaTHBHBIC AKTHI.

6.4. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

1. OUEHOYHBIE CPEACTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI MM OMIIETHI I IpoBeaeHus mpomexyTouHoro koutpous (IIK). Xpansrcs B OymMakHOM BUJE HA COOTBETCTBYIOILEH
kadenpe;

- pa3ensl HHANBUTYATbHBIX 3a1aHUH (ITHCEMEHHBIX paboT) o0ydarommxcs;




- JOKJIaJbl, COO6HI€HI/IH IO TEME MPAKTUYECKOT'O 3aHATHUS;

O1eHOYHEIC CpCACTBa IJIsI KOHTPOJIA YCIICBACMOCTHU IO JUCIIUIIIIMHE B 1 CCMCCTPEC COACPIKAT:

- 1 pacuetHo-rpaduueckyro padory (PI'P1) mo teme «MaremaTnueckas ctatuctuka» (TKS)

- 3 KOHTPOJBHBIX paboThl (Tekymuit kouTponb: TK1, TK2 u TK3)

- 1 vHAMBHAYaNbHOE JOMaIIHee 3a1aHue (TeKyuid KOHTpoib: TK4)
WTOroBelii KOHTPOJIb — 3K3aMEH.

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUWE JUCHUTIJIMHBI (MOAYJIS)

7.1. PekoMeHayeMasl JINTepaTypa

7.1.1. OcHoBHasd JIMTepaTypa

ABTOpBI, COCTaBUTENU

3arnaBue

W3nmarenscTBO, TOI

JI1.1 |HIunages B.C. Bericmras matemaTnka. [TomHbI Kype: yaeOHUK Ut 6akaiaBpoB Mocksa: FOpaiit, 2012
JI1.2 | boromonos H.B., Maremaruka: yaeOHHUK i1 OaKaIaBpoB Mocksa: FOpaiit, 2012
Camoiinenko I1.U.
JI1.3 | boromomnos H.B. [IpakTryeckue 3aHATHS IO MaTeMaTrke: yuyeOHoe mocooue s Mocksa: FOpaiit, 2012
OakaxaBpoB
JI1.4 |I'mypman B.E. Teopus BeposSTHOCTEH M MaTeMaTHUYECKas CTATUCTHKA: yIeOHOE Mocksa: FOpaiit, 2012
nocobwue I 6akaiaBpoB
JI1.5 |Macnak O.H., MaremaTuka: yaeOHOe mocodure [ CTyI€HTOB OYHOTO H Hosouepxkacck: , 2012
BacunbeBa M.E. 3a04HOr0 00YYeHHs BCeX HAIIPaBJICHUH] : B 6 4acTiIX
JI1.6 | bapeimaukosa E.B. MatemaTHka: Kypc JeKUui Uist CTyeHToB | Kypca 1ecoxo3-ro Hosouepkacck: , 2013
(bax. 09HOI 1 3209HOI HOpMBI 00YIEHUSI IO HAIIPABIICHHIO
250100.62 "Jlecroe neno", 250700.62 "JlanamadTHas
apxurektypa", 022000.62 "Dxonorus u IpUPOIONONIbL30BaHKE"
JI1.7 |Macnak O.H., Teopust MHOXKECTB, 3JIEMEHTHI alareOpbl JIOTUKH, TMHEHHAs U HoBouepxkacck, 2012
Bacunsera M.E. BEKTOpHas aredpa, aHaINTHIeCKasi TCOMETPHS Ha TUTOCKOCTH U
B IIPOCTPAHCTBE: YIeOHOE TT0cOOMe [T CTyICHTOB OYHOTO H
3a04YHOr0 00y4eHHs BCEX HANPaBICHUH] : B 6 yacTax
JI1.8 |I'yceBa E. H. Teopust BeposITHOCTEN U MaTeMaTH4YecKasi CTATUCTHKA: yueOHOe Mocksa: ®@nunra, 2016
nocobue
JI1.9 |Macnak O.H., Marematuka. Teopusi MHOXKECTB, 3JIEMEHTHI JIOTUKH, TuHeWHas 1 | HoBouepkacck, 2017
Kysneunosa M.B., BEKTOpHas anredpa, aHaTUTHIeCKas TeOMETPHS Ha TNIOCKOCTH U
Porozuna 10.C. B IIPOCTPAHCTBE, SIEMEHTHI TONOJIOTUH: yueOHoe mocobue s
CTYJICHTOB BCeX HampaByieHHi [1 Kkypca OakanaBpuatal : B 6
qacTax
JI1.10 |Bbapermnukosa E.B., MaremaTuka. BeeaeHne B MaTeMaTHUCCKAMA aHAIHU3, Hosouepxkacck, 2017
bamnsax 1.M., nuddepeHnnanbHOEe HCUHCIEHHE QYHKINI OXHON U HECKOIBKHUX
Macnak O.H. MEePEeMEHHBIX, IPUIIOKEHUS () (HepeHINATBHOTO HCYHCICHHS K
WCCIEIOBaHNI0 (QYHKINI OTHOM W HECKOIBKHX NEPEMEHHBIX:
yuaebHOe mocobue st CTyACHTOB BCEeX HampaBieHui [1 kypca
GakanaBpuaTta] : B 6 yacTsax
JI1.11 | bammsax N.M., Marematuka. IHTEerpansHoe ucuncieHue: yueoHoe nmocooue st | HoBouepkacck, 2017
Porosuna 10.C., CTYJICHTOB BCeX HampaBJieHHi [1 kypca OakanaBpuatal : B 6
Kysneunosa M.B. 4acTIX
JI1.12 | Ky3nenosa M.B., Maremaruxa. J{uddepeHnuansHeie ypaBHEHHS: YIeOHOE Hosouepkacck, 2017
Bapeimnukosa E.B., nocoOue JUIs CTYACHTOB BceX HampasiieHui [1 kypca
Macnak O.H. OakanmaBpuata] : B 6 4acTsax
JI1.13 | baperiunukosa E.B., Teopust BepOSTHOCTEH M MaTeMaTHYECKasi CTATHCTHKA: COOPHUK Hosouepxkacck, 2017
bamnsxk .M., 3a/1a9 ¥ YIpaXKHEHUH [J71s1 CTYICHTOB BCeX 00pa30BaTebHBIX
Ky3znenosa M.B., HampaBJIeHUI OUHON U 3a04HOM (HopM 00yUeHUs] : B 5 HacTsx
Macnak O.H.
JI1.14 | baperiunukosa E.B., JluHelHas ¥ BEKTOpHAs anre0pa, aHAIMTHIECKast TEOMETPHSL: Hosouepxkacck, 2017
bamnsaxk .M., COOPHUK 33134 U YIIPAKHEHUH [T CTYIEHTOB BCEX
Ky3znenosa M.B., 00pa3oBaTEeNbHBIX HANPABICHUH OYHON U 3204HOH (hopM
Macnak O.H. o0y4eHus] : B 5 yactax
JI1.15 | baperinukosa E.B., Marematuka: Kypc JISKIHH Jyu1s 6aKkaaaBpoB BCEX HAIPaBJICHUH Hosouepxkacck, 2018
Ky3znenosa M.B.,

Macnak O.H.




ABTOPBI, COCTaBUTEIIN

3arnaBue

W3naTenbcTBO, TOI

JI1.16 | Bapsimnaukosa E.B., Marematuka: Kypc JIeKIuii [uis OakanaBpoB Bcex HamnpasieHuii] | HoBouepkacck, 2018
Kysnenosa M.B., Cemectp 11
Banmsax .M.,
Macnak O.H.
JI1.17 | bapeimnukosa E.B. MatemaTuka: Kypc JeKuui st cTyeHToB I kypca Hosouepxkacck, 2013
JIECOXO03SHCTBEHHOTO (paKyJIbTeTa OYHOI U 3a04HOI hopm
o0yuenus no Harpasienuto 250100.62 "Jlecnoe neno",
250700.62 "JlanamadTHas apxurexrypa", 022000.62
"OKonorus 1 NpUpo0NoIb30BaHue"
7.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbCcTBO, TOI
JI2.1 [I'mypman B.E. PykoBOACTBO K pelIeHHIO 3aa4 10 TEOPUU BEPOATHOCTEH U Mocxkaa: FOpaiir, 2011
MaTeMaTHYeCKOil CTaTHCTHKe: yuyeOHOe mocoOue Ui By30B
JI2.2 | bapeimaukosa E.B., WHTerpanpHOE vicuncienne: COOPHUK 3a1a4 U ynpaxkHenuit [t | HoBouepkacck, 2017
bamnusax 1.M., CTY/ICHTOB BCEX 00pa30BaTENIFHBIX HAIIPABICHUIT OYHOH 1
Ky3znenosa M.B., 3a049HOM (hopM 0OyUeHHS] : B 5 gacTsiIxX
Macnak O.H.
JI2.3 | bapeinukosa E.B., MaremaTtuka. JInHe#Has 1 BEKTOpHAs aaredpa, aHaTUTHIECKast Hosouepkacck, 2018
bamnusax 1.M., reoMeTpus. Beenenue B Matematudeckuit ananus. Ipenenst.
Ky3znenosa M.B., IMponsBogHasA: COOpPHUK 3a1a4 U YIPaXKHEHUH [ 6akanaBpoB
Macnak O.H. Bcex 00pa3. HampaBieHUs OYHON U 3a04HON opM 00yUueHHS |
JI2.4 | Beperennukon B. H. COOpHUK 3a/1a4 110 MAaTEeMAaTHKE : aHAIUTHYECKAs TE€OMETPHS: Mocksa ; bepnun: Jupekr-
y4eOHoe mocooue Menua, 2018
JI2.5 |Kysneuosa M.B., Marematuka. aTerpansaoe ucuncienune. uddepeHnnansaore Hosouepxkacck, 2020
Bapsimnukosa E.B., ypaBHeHHA. Teopus BeposiTHOcTel. CydaiiHbIe COOBITHSL.
Macnak O.H., bamnsk | Matemaruueckasi craTucTUKa. PerpeccoHHbIH aHanu3: cO.
.M. 3a/1a4 ¥ YIpaXHEHHUH
7.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue H3znarenscTBo, rof
JI3.1 | bapeimaukosa E.B. Maremaruka. MaTemaTrueckas CTaTHCTHKA: METOIUYECKUE Hosouepkacck: , 2010
YKa3aHUS K BEITOJTHEHHUIO PAacueTHO-TpaduuecKoil paboThl st
CTYZAEHTOB BCEX CHENUATLHOCTEH
JI3.2 | bapeiuankosa E.B. Matematuka. MaremaTuyeckas CTaTUCTHKA: METOAUYECKHE HoBouepxkacck: , 2012
yKa3aHHMS K BBIIIOJTHEHHIO pacueTHO-rpaduueckoit paboThl s
CTY/ICHTOB BCEX CIIEIMAIHOCTEH 1 00pa30BaTEIFHBIX
HAIpPaBICHUH OYHOTO 00ydeHHS
JI3.3 |bapsmaukosa E.B. Maremartuka. MaremaTuyeckas CTaTUCTHKA: METOAUYECKHE HoBouepkacck, 2012
yKa3aHHMs K BBIIOJTHEHHIO pacueTHO-rpaduueckoil paboThl s
CTY/ICHTOB BCEX CIIEIMAIHOCTEH 1 00pa30BaTEIbHBIX
HAIpPaBICHUH OYHOTO 00ydeHHS
JI3.4 | bapeimankosa E.B. MaremaTtuka. Marematuueckasi CTaTUCTHUKA: METOJUIECKHE Hosouepxkacck, 2010
yKa3aHUs K BBIIOTHEHHIO pacueTHO-Tpaduueckoil paboTsl 1
CTY/ICHTOB BCEX CIECIHATLHOCTEH
7.2. IlepeyeHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"
7.2.1 Od¢wurmansuerii caitt HUMMU ¢ noctymom B Www.ngma.su
IEKTPOHHYIO OHOIHOTEKY
7.2.2 Enunoe okHO moctyma k oOpa3zoBarenbHbIM pecypcam | http://window.edu.ru/catalog/resources?
Paznen - MaremaTuka U €CTECTBEHHO-HAYYHOE p_rubr=2.2.74&p_page=2
o0Opa3oBaHue
7.2.3 Poccniickas rocymapcTBerHas oudmuoreka (hoH. https://www.rsl.ru/
JNIEKTPOHHBIX JOKYMEHTOB)
724 becnnarnas 6ubmorexka OCToB u craHmapToB http://www.tehlit.ru/index.htm
Poccun
7.2.5 ITopTan y4eOHUKOB M JUCCEPTAIHIA https://scicenter.online/
7.2.6 YHuBepcureTckas nHpopMannonHas cuctema Poccust | https://uisrussia.msu.ru/
(YUC Poccust)
7.2.7 DnexTpoHHas OnbaHoTeKa "HaydHOE HAaCIeane http://e-heritage.ru/index.html
Poccun"
7.2.8 OnekTpoHHast 6MOIHOTEKa YIeOHUKOB http://studentam.net/
729 CrpaBoynas cucteMa «KoHCYIBTaHT IITIOCH Cornamenne OVS mns pemtennii ES #V2162234




7.2.10

CrpaBoyHas cuctema «e-library»

Jlnuensuonnsiii goroBop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T

7.2.11 Oobmepoccuiicknii MaTeMaTHIECKHN TTOPTa http://www.mathnet.ru/
(nH(OpMAIIMOHHAS CHCTEMA)
7.2.12 Mathcad-cripaBoYHHK 1O BEICIIICH MaTeMaTHKE http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
7.3 IlepeyeHb NPOrpaMMHOIo odecneyeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cyb6nunensuonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaita Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteAnTrBupyc K3+ LY lNocymapcTBeHHBIH (MyHUIIMNATBHBIN) KOHTPAKT Ne
PITA06150002 ot 15.06.2021 r. Ha nepenauy
HEHCKTIOYHUTEIBHBIX MTPAB Ha MCIIOIBb30BAHUE IPOTPaAMM IS
SBM 000 «AWUTU LIEHT»
733 AdobeAcrobatReader DC JIutieH3MOHHBII JOTOBOP HAa NPOTPAMMHOE 00CCIICUCHHUE IS
MEepCOHATBHBIX KOMITbIOTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodno).
734 Opera
7.3.5 Googl Chrome
7.3.6 Yandex browser
7.3.7 7-Zip
7.3.8 [IporpamMmMHas cuctema Jyisi OOHapy>KeHUs! TeKCTOBbIX | JInneH3noHHbIl goroBop Ne 3343 ot 29.01.2021 r.. AO
3aMMCTBOBAHHI B y4eOHBIX M HAYYHBIX paboTax «AHTHIUTATHATY
«Anrumnnaruat. BY3» (untepuer-sepcus);Moayib
«IIporpaMMHBIH KOMIUIEKC ITOMCKA TEKCTOBBIX
3aMMCTBOBAHHI B OTKPBITHIX HCTOYHHKAX CETH
HHTEPHET
7.3.9 MS Windows XP,7,8, 8.1, 10; Cyo6nunen3nonnsii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.3.10 MS Office professional; CyO6nunen3uoHHsIiH gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpein»
7.3.11 Microsoft Teams IIpenocraBnseTcs OecriaTHO
7.4 Tllepevyenb nHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 basbr manabix OO0 "T'pocc Cucrem.Mudopmarus u http://www.rpoccurdo.pd
pemeHus"
7.4.2 bazer manabix OO0 Haywnast aneKTpoHHAS http://elibrary.ru/
6ubnunorexa
7.4.3 Basel ganusix OOO "PernonanbHbli
WH()OPMAMOHHBIA HHICKC IIUTHPOBAHUS"
7.4.4 basbr manabix OO0 "TIpecc-Mudopm" (KorcynpTant | https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIST)
8.1 2401 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHENHATI3HPOBAHHON MEOENBI0 H TEXHHIeCKUMHA
cpencTBaMu 00yYCHUsI, CIIYKAIIUMHU JJIsI IPEACTABICHUS HH(pOpMALUK OONBIION ayIUTOPUH:
Habop nemMoHcTpanuoHHOr0 000pynoBaHus (IepeHocHoi): HoyTOyK RUintro — 1 mT., mpoektop
AcerP5280 — 1 mrt. ¢ sxparom — | mT.; Kommetotepst: Flex u ap. - 10 mt.; Monurtop 17" KK VS -
9 mwt.; Morurop 19" XK Phillips - 1 mt.; Ipunrrep Canon - 1 mr.; YueGHO-HArIAIHEIE TTOCOOUS —
5 wr.; Jocka — 1 mr.; Paboune mecrta ctyneHtoB; Pabodee Mecto mpemnonaBaTess.
8.2 2402 CrienipanbHOE TIOMEIICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEIIbI0 U TEXHUUYECKUMHU
cpencTBaMu 00y4eHUsI, CIy KaIllUMHU JJIsI [IPEICTaBICHUS HHPOPMALUK OOJIBIION ayTUTOPHUH:
Habop nemoHCTpanmoHHOr0 000py10BaHMs (TIepeHOoCcHOM): HOyTOyK RUintro — 1 mT., mpoextop
AcerP5280 — 1 mt. ¢ axpanom — | mr.; YdeGHO-HarsaHbIe mocodus — 4 mr.; docka — 1 wrT.;
Paboune mecta cTyzeHToB; Pabodee MecTo mpemnoiaBares.

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIA)

1. Meromuieckne peKOMEHIAIUH 0 OPraHU3aIK CaMOCTOSATEbHON paboThl oOyuaromumxcs B HUMU JITAY [DneKTpoHHBIH
pecypce] : (BBen. B nefictBue npuka3zoM aupekropa Nel06 ot 19 urons 2015r.) / HoBouepk. uHx.-mMenuop. uH-T JloHCcKol [AY .-
OnektpoH. naH.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su




11. JONMOJIHEHUS 1 UBSMEHEHUSA B PABOYEN ITIPOT'PAMME

B pabouyto nporpammy Ha 2022 - 2023 y4eOHBIN TOJ] BHOCATCS CICAYIOIINE AOTIOJHCHUS U U3-
MEHEHHsI - OOHOBJICHO M aKTyaJIM3UPOBAHO COJEPIKaHUE CIEAYIONINX Pa3/IeloB U MOApa3fesoB pabouen

MPOTrPAMMBIL:

8.3 CoBpemenHblIe npogeccuoHAIbHBIE 0a3bl M MHpOPMALMIOHHBbIE CIPABOYHbIE CHCTEMbI

bassr garaeix OO0 "lpecc-Nuadopm" (Koucymns-
TaHT +)

Jorosop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[Ipecc-Uudopm" (KoHCcympTaHT +)

bazpr ganaeix OO0 "PernonansHblii nHGOpMAaLu-
OHHBIA WHICKC MUTHPOBAH"

Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
THOHAJILHBIN HHPOPMAITMOHHBIA HHACKC ITUTHPO-
BaHHS"

basp1 nanaeix OO0 Hayunas snektponHas Oub-
JUOTEKa

JINeH3NOHHEBIH JIOTOBOD Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
JJIEKTPOHHAs OMOIMOTEeKA

bazer marapix OO0 "I'pocc Cuctem.MuabopManys
U perieHus"

Kontpakr Ne KP/I-18510 ot 06.12.2021 OOO
"I'pocc Cucrem.Uubopmarus u pereHus "

Ilepeuensb noropopos IB6C o0pa3zoBaTesbHON opranuzanun Ha 2022-2023 yu. rog

Y4ebublii Cpok aeiicTBuUsI JOKY-
HaumenoBaHue T0KyMeHTa ¢ yKa3aHHeM PEeKBH3UTOB
rog MEHTa
Horoeop Ne 501-01\20 06 oka3aHun HHPOPMAIIMOHHBIX YCIYT
2022/2023 | 110 IPENOCTABICHHIO I0CTYTIA K 0azoBoit komtekn «9bC ¢20.01.2020 r. o
YuuBepcureTckas oubmmoreka ornaita» ot 22.01.2020r. ¢ OO0 19.01.2026 .
«HexcMenua»
Horoeop Ne p08/11 Ha okazaHue yCIyT IO MPEAOCTABICHUIO JI0-
CTyMAa K 3JeKTpOoHHBIM n3nanusaM oT 30.11.2017 r. ¢ OO0 «3- ¢ 30.11.2017 r. no
2022/2023 .
JarenscTBo Jlanpy PasmenieHue BHyTPUBY30BCKON JTUTEPATYPhI 31.12.2025 r.
Joul"AY na mnardhopme I5C Jlanp
Horosop Ne COB5 NeHB-171 no pazMenieH!Io Npou3BEACHUN U ¢ 18.12.2019 r. no
npeaocTasieHuto gocryna K pazaenam 9bC C3b ot 18.12.2019 31.12.2022 r.
2022/2023 | r. ¢ 000 «3BC Jlaub» C TIOCJIEYIOIIEH mpo-
Hom.cornamenue ot 24.06.2021 k Jlor NeC3b NeHB-171 ot JIOHTAITeH
18.12.2019 . ¢ OO0 «9BC Jlanb»
2022/2023 c27.04.2018 r. o
Jorosop Ne 48-11 Ha epeady NpoU3BEACHNASA HAYKU U HEHC-
OKOHYaHUSI HEUCKITIO-
KJIFOUUTEIBHBIX MIPAaB Ha €ro Ucnoib3oBaHuu ot 27.04.2018 r. ¢ CTENbHBIX IDaB Ha
®I'BHY «PocHUUTIM» P
pOU3BENICHHE
2022/2023 Horosop Ne 2-22 ot 18.02.2022 . ¢ OO0 «M3naTenbecTBo
Jlanb» Ha OKa3aHue YCIyT IO MPENIOCTABIEHIIO 10CTYA K ©20.02.2022 I 116
3JIEKTPOHHBIM M3JaHUSIM KOJUIEKIMH: «JIecHOe X034HCTBO U
19.02.2023 r.
necouHkeHepHoe neno — M3ngarenscra Jlane» ObC Jlanp u
OTJIENIbHO Ha6 KHUT U3 APYTUX Pa3/iesioB.

8.5 IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHIl U MPOrpaMMHOI0 olecrneyeHHs, UCIOJIb3Ye-
MBIX IIPH OCYILIECTBJICHHH 00pa30BaTEIbHOI0 Iponecca

Hepeqeﬂb JIMIICH3UOHHOI'0 MPOrpaMmMHOIo

o0ecreueHns

PexBU3NTHI NOATBEPKAAIONUIET0 JOKYMEHTA

[IporpammHas cucrema Juis OOHapyKEHUS TEK-
CTOBBIX 3aMMCTBOBAHHH B yT-Ie6HBIX 1 HAy4YHBIX
paborax «AnTHIUTarnar. BY3» (naTepHer-

Bepcus);

Monynp «IIporpaMMHBIH KOMIUIEKC TOMCKA
TEKCTOBBIX 3aIMCTBOBAaHUI B OTKPBITHIX HCTOY-
HUKaxX CETH MHTEPHET»

T.).

JIuuensuonnsiii norosop Ne 4501 ot 13.12.2021 1.
AO «AnTtummaruary (¢ 13.12.2021 r. mo 13.12.2022

Microsoft. Desktop Education ALNG LicSAPk

CyOnuuen3nonsslii gjorosop Ne0312 or 29.12.2021 1.




OLVS E 1Y AcademicEdition Enterprise (MS AO «CodrtJlaiin Tpeitn»
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

JlomoHEeHUs 1 I3BMEHEHUS paCCMOTPEHBI Ha 3aceqanuu Kadenpsl «29» asrycra 2022 r.

BreceHHbIe NOTTOHEHNS W N3MEHEHUS yTBEpXKAaro: «29» aprycra 2022 r.

Hexan akynprera / Kpyxwunnn C.H.
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