ABTOHOMHAS HEKOMMEPYECKASI OBPA3SOBATEJBHAS
OPTAHM3AILIMA BBICIHIEI'O OBPA3BOBAHUS
IHEHTPOCOIO3A POCCUHUCKOH ®EJEPAIIUU
«POCCUUCKHNHN YHUBEPCUTET KOOI EPAILIN»

N KEBCKU ®UTUAJ

PABOYASA IPOTPAMMA
OBIHIEOBPA3OBATEJIBHOU JUCIUIIJINHbI

C0O0.01.05 MATEMATHUKA

[Tpodeccus 46.01.03 Jlenonpon3BoaUTENb
®opma 00ydeHus: OuHas
O06Bem 001Ie00pa30BaTEIHFHON TUCITATIINHEL: 232 aK.d.

dopMa TPOMEKYTOUHOW aTTECTAIlMH: ayJAMTOpHAs KOHTpoJbHas pabora (1
CEMECTp), PK3aMeH (2 ceMecTp).
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PaGouass mporpamma o01ieo0pa3oBaTenbHON AUCHUIUIMHBL «MaTemMaTHKay
no mpodeccun 46.01.03 [lenonpou3BOAUTENb COCTABICHA B COOTBETCTBHH C
TpeboBanusiMu DenepanbHOT0 TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa
cpennero  mpodeccrmoHanpHOTO — OOpazoBaHusi 1o  mpodeccun  46.01.03
Jlenonpon3BOANTENb, YTBEPKIECHHOTO MPHUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii @eneparuu ot 14 HosiOps 2023 1. Ne 857.

Pabouas nporpamma:

o0Cy:KIeHa W PEeKOMEHJA0BAaHA K YTBEPKICHHIO pemeHueM Kadempbl
I'YMaHUTApHBIX W €CTECTBEHHO-HAYYHBIX NUCHUIUIMH OT «24» aBrycrta 2026 .,
npoTtokost Ne 1.

o100peHa Hay4Ho-MeTOIMUECKUM COBETOM YHHMBEpPCUTETa OT «28» ceHtsiops 2026
r., IpoToKoJ Ne 3.



1.1.

1.2.

1.3.
1.4.

2.1.
2.2.

3.1.
3.2.
3.3.

COJEP)KAHME

ITACIIOPT PABOYEN ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOM
JUCHUITIIMHBI

Obnacts mnpuMeHeHHs pabouelt TporpamMmbl  00II€00pa30BaTEIHHON
JTUCIUIUTAHBI

MecTo 0011e006pa3oBaTeabHON AUCIUILTHHBI B CTPYKTYype 00pa3oBaTeIbHOM
nporpammsl (ITTICC3):

[Tnanupyemsble pe3ynbTaTbl OCBOCHUS 00I11€00pa30BaTeIbHON AUCIUIIIIMHbBI
KonnuecTBo 4YacoB Ha OCBOEHHME MporpamMmbl 0O0IIe00pa30BaTEIbHON
JUCLUIUINHBI

COJIEPXKAHME OBIIEOBPA30OBATEJIbBHOM JUCHUIUIMHBI U
TEMATHUYECKOE IIUIAHUPOBAHUE C VYKA3AHUEM YACOB,
OTBOJIMMBIX HA OCBOEHUE KAXJIOW TEMBI

O0beM yueOHOro nmpeaMeTa U BUAbl yueOHOM padoThI

Temartnueckuii iaH U cofiepkaHue 00111eo00pa3oBaTeIbHON AUCITUTIIIUHBI

YCJIOBUA PEAJIN3ALINN OBIIIEOBPA30OBATEJIbHOU
JCHATTJIIMHBI
TpeGoBaHUs K MaTEPUATLHO-TEXHUYECKOMY 00ECIICUCHHUIO

NudopmarmonHoe obecrieueHue

OcobeHHOCTH peanu3aluu  00IIe00pa30BaTeIbHOM  AUCIUIUIUHBL TS
oOydJarommxcss HW3 4YWClIa WHBAIUAOB M JIMIl C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMH 37TOPOBBSI

KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOI'O
I[MPEAMETA



1. ITacnopT mporpammsl 0011€00pa30BaTEILHOM TUCHUILIIMHBI
1.1. Obaactb NPUMEHEeHUs NPOrpaMMel o01meo0pa3zoBaTeJbHOM
AUCHUNIIMHBI

Pabouas nporpamma o011e00pa3zoBaTeIbHON AUCITUILIMHBI SBJISICTCS YaCThIO
OCHOBHOM  mpodecCHOHAIbHOM  00pa30oBaTeNbHOW  MPOTPaMMBl  CPEIHETO
npodeCCUOHAIBHOTO 00pa30BaHUsl — MPOrPaMMbl IOATOTOBKH CHEIUATIHMCTOB
CpelaHero 3BeHa Mo mpodeccun cpeaHero mnpodeccuoHaIbHOr0 00pa3oBaHUs
46.01.03 Ienonpou3BOAUTEND.

1.2. Mecto 001Ieo0pa3oBaTeIbHOIM AUCUMILTHHBI B CTPYKTYpe
o0pa3oBarteabHoil mporpammbl (IIIICC3)

Conepxanue pOrpaMMBbl 0011eo0pazoBaTeIbHOMN JACIIUTUINHBI
«Marematuka» HampaBJI€HO Ha JOCTWKEHHE pe3yJIbTaTOB €€ U3y4YCHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c yuerom mnpodeccHoHaIbHOM
HanpasieHHoctn PI'OC CIIO.

PabGouas nmporpamMmma OpueHTHpPOBaHA HA JOCTHKEHHUE CICAYIOMINX HeJIei:

- ¢GopmupoBanue npeacTaBjieHd 0 MaTEMaTUKE KaK YHUBEPCAILHOM
S3bIKE€ HAYKH, CPEICTBE MOJICTUPOBAHMS SIBICHUM U TMPOIecCCOB, 00 HACSIX U
METOJIaX MAaTEMaTHKU;

— pa3BuTHe JIOTUYECKOTO MBIIUICHUS, MIPOCTPAHCTBEHHOTO
BOOOpAXKEHUS, AITOPUTMHUYECKON KYJIbTYPbI, KPUTUUHOCTU MBIILJICHUS] HA YPOBHE,
HE00X0AuMOM 151 Oy yIieid mpodeCCHOHATbHOM ASATEIbHOCTH, IS ITPOAOKCHUS
oOpa3zoBaHus U caMO000pa30BaHUs;

- OBJIaj/IeHHe MATeMATHYeCKUMH 3HAHMSIMH W  YMEHHUSIMH,
HEOOXOJMMBIMUA B TIOBCEHEBHOM KU3HH, JJII U3YUCHUSI CMEXKHBIX €CTECTBEHHO-
HAyYHBIX JUCIUIUIMH Ha 0a30BOM ypOBHE W JUCHUIUIUH MPOdhecCHOHATHLHOTO
IUKJIa, IS MOJy4YeHUsT 00pa30BaHMSA B 00JacCTAX, HE TPEOYIOIMMX yriayOJeHHON
MaTEeMaTHYECKOM MOATOTOBKH;

— BOCNIMTAHME CPEJACTBAMU MATEMaTUKH  KYJbTYypbl JIMYHOCTH,
MOHMMAHMUSl 3HAYMMOCTH MAaTEeMaTHUKHU JUIsi HAayYyHO-TEXHUYECKOro IMporpecca,
OTHOIIIEHHS K MaTeMaTHUKEe KakK K 4YacTh OOIIEYEIOBEUYECKOM KYJIbTYyphl Yepes
3HAKOMCTBO C HCTOpUEH pa3BUTUSI MaTeMaTUKH, SBOJIOIHMEH MaTeMaTHYECKUX
1591(S)7 8

JIs1 AOCTH>KEHUS TOCTABIICHHBIX LEJIEH PElatoTcsl CIeAYOIINE 3a0a4H:

- IpUOOpETCHNE MaTEeMAaTHYECKUX 3HAHUN U YMEHHUI;

- oBJaZicHuE OOOOIIEHHBIMU CIIOCOOAMU MBICIUTEILHON, TBOPYECKOM
JICATEIILHOCTEH;

- OCBOCHHUE KOMIICTCHIMN: y4eOHO-TI03HABATEILHOM.
KOMMYHUKATHBHOMW, pe(IeKCUBHOM, JMYHOCTHOTO CaMOpa3BUTHUS, IEHHOCTHO-
OpPUEHTAIMOHHOW 1 MTPOPECCUOHAITBHO-TPYI0OBOTO BHIOODA.

1.3. Tlnanupyemble  pe3yabTaTbl  OCBOeHHMs  001Ie00pa3oBaTeIbHOM
AUCHUTITMHBI



B pesynbrare ocBoeHus comepikaHus oOIeo0pa3oBaTeIbHOM JUCIUILIUHBI
OOYJarOIIUIICs TOIHKEH IOCTUYh CISTYIONINX PE3YIhTATOB:

®opmupyemble KOMIETEHIIMH (KO U
HaMMEHOBaHHE KOMIIETEHIINH)

[Inanupyemsle pe3yabTaThl 00yUeHUs

OK.01 Beibuparh crmocoObl penieHus
3a1a4 1podecCHOHANBHON NesTeIbHO-
CTH MPUMEHUTENFHO K pa3IMyHbIM KOH-
TEKCTaM.

3HaTh: MPUHIMIBI PEHICHUS 337a4 MPOo(hecCHOHAIh-
HOW JEATENBHOCTH TPUMEHUTEIFHO K Pa3IUYHBIM
KOHTEKCTaM.

YMeTb: BRIOMPATh CIIOCOOBI pelIeHus 3aaa4d npodec-
CHUOHAJILHOW JESITeNbHOCTH MPHUMEHUTEIHHO K pas-
JIMYHBIM KOHTEKCTaM.

OK.02 MHcnonb3oBaTh COBPEMEHHBIE
Cpe/CTBa MOKCKA, aHAJIHM3a U UHTEpIIpe-
Tauu MHQOpPMaIUU U HH(OPMAIHOH-
HBIX TEXHOJIOTHH JJISI BBIOJHEHHUS 3a-
Ja4d IpoQecCUOHANBHOM e TeTbHOCTH.

3HaTh: MPUHIIKIIBI IOUCKA, aHAJIU3A U HHTEPIIPETALUN
uHpopmManud u UHGOPMAIMOHHBIX TEXHOJIOTHUH,
HEOOXOTUMBIX JIS BBITIOJHEHUS 33Ja4 MPOQECcCHO-
HaJIbHOMU JESITeTbHOCTH.

YMeTh: UCIOJB30BaTh COBPEMEHHBIE CPEACTBA I10-
WCKa, aHaJIn3a U UHTepHpeTanui HHHOpMaIuu U UH-
(hOpMaIMOHHBIX TEXHOJIOTUH IS BBITOJIHEHUS 3a/1a9
npodeccnoHanbHOM e TENbHOCTH.

OK.03 IlnanupoBaTh U peaiu30BbIBATh
cOoOCTBeHHOE  MPO(EeCcCHOHAIBHOE U
JUYHOCTHOE pPAa3BUTHUE, NPEANPUHUMA-
TEJBCKYIO JESTEIHLHOCTh B MPOeccHo-
HaJIbHOU cdepe, UCIONIb30BaTh 3HAHUS
0 TIPaBOBOH U (PMHAHCOBOW IPaMOTHO-
CTH B DPA3IMYHBIX XU3HEHHBIX CHUTYya-
LUsAX.

3HaTh: COAEpP)KAHME AKTyaJbHON HOPMATHUBHO-TIPA-
BOBOM JIOKYMEHTAIlMHM; COBPEMEHHYIO HAYYHYIO H
npoeccCHoHabHYI0 TEPMHHOJIOTHIO; BO3MOXHbBIE
TPACKTOPUH MPO(HECCHOHATLHOTO PAa3BUTHS U CaMO-
o0OpasoBaHHs.

YMeThb: onpenensaTh aKTyallbHOCTh HOPMATUBHO-TIpa-
BOBOHM JOKYMEHTAIlMM B TMPOPECCHOHATBHON JIesi-
TEJIbHOCTH; IPUMEHATh COBPEMEHHYIO HAyUHYIO IIPO-
(hecCHOHATBbHYI0 TEPMUHOJIOTHIO; ONPEICIIATh U BbI-
CTpauBaTh TPACKTOPUHU MPO(HECCHOHATBLHOTO pPa3BH-
THS U caM0O00Opa30BaHMsl.

OK.04 DddextnBHO B3aMMOIEHCTBO-
BaTh M paboTaTh B KOJJICKTUBE M KO-
MaHJe.

3HaTh: MEXaHU3MBbI PA0OTHI B KOMaH/IE U KOJJICKTUBE.
YmMeTh: paboTaTh B KOJJIEKTUBE U KOoMaHe, dddex-
TUBHO B3aMMOJICHCTBOBATh C KOJUICTaMH, PYKOBOI-
CTBOM, KITUEHTAMH.

OK.05 OcymiecTBasiTh YCTHYIO U MUCh-
MEHHYI0 KOMMYHHKAIMIO Ha Trocyjaap-
CTBEHHOM s13bIke Poccuiickoit dexnepa-
UM C YYETOM OCOOCHHOCTEW COlMaib-
HOTO U KYJIbTYPHOTO KOHTEKCTA.

3HaTh: NPUHIMIBI YCTHOW U MMCbMEHHONH KOMMYHHU-
Kalluy Ha rocy1apcTBeHHOM s3bike Poccuiickon de-
Jiepalid ¢ y4eTOM OCOOEHHOCTEH COLMAIBbHOIO M
KYJIbTYPHOI'O KOHTEKCTA.

YMeTh: OCyIIECTBIIATh YCTHYIO U IUCBMEHHYIO KOM-
MYHUKAIUIO Ha TOCYAApPCTBEHHOM s13bIKe Poccuiickoi
denepanuu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U
KYJIbTYPHOIO KOHTEKCTA.

OK.06 IlposiBisATH IpaxkJaHCKO-TIATpHU-
OTUYECKYI0 MO3MIUI0, JEMOHCTPUPO-
BaTh OCO3HAHHOE TOBE/ICHHE HA OCHOBE
TPAJUIIMOHHBIX POCCUHCKUX JIyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH, B TOM YHCIIe
C yYeTOM TapMOHM3allMU MEKHAIHOo-
HAJIBHBIX U MEXPEIMTHO3HBIX OTHOIIIE-
HUH, TPUMEHSATHh CTaHIApThl AHTHKOP-
PYIIIMOHHOTO TIOBEJICHHSI.

3HaTh: NPUHLMIIBI TPAKIAHCKO-TTATPUOTUYECKON TI0-
3ULUH.

YMeTb: MNpOSBIATE TI'PaXAAHCKO-IATPHOTHYECKYIO
MO3ULIMIO, IEMOHCTPUPOBATH OCO3HAHHOE IIOBEICHUE
Ha OCHOBE TPAJULIHOHHBIX POCCUNCKUX ITYXOBHO-
HPABCTBEHHBIX LICHHOCTEHW, B TOM 4YHCIIE C Y4YETOM
TapMOHH3ALMN MEKHAIIMOHAJIBHBIX U MEXPEIUTHO3-
HBIX OTHOILLIECHHUM, IIPUMEHATH CTAaHIAAPTHl aHTHUKOP-
PYHILIMOHHOTO MOBEICHMSL.




OK.07 CopnelicTBOBaTh COXPAHEHUIO
OKpY XKarollel cpelpl, pecypcocoeperke-
HUIO, IPUMEHSATH 3HAHHUS 00 N3MEHEHUU
KJIMMaTa, TPUHLOUNBL  OepesKINBOTO
POM3BOJICTBA, 3(PPEKTUBHO IEHCTBO-
BaTh B YPE3BBIUANHBIX CUTYAIHAX.

3HaTh: MpaBHUIA IKOJIOTUYECKOW OE30MacHOCTU MPHU
BEJICHUH MPOo(ecCHOHAIbHON AesITeNbHOCTH; OCHOB-
HBIC PECypChl, 3a/ICiCTBOBAHHBIC B MPO(HECCHOHAIE-
HOH JesTenbHOCTH; MyTH olecredeHus pecypcocOe-
PEXKEHHUS, TPUHIUIB OEPEKIUBOTO MPOU3BOJICTBA;
OCHOBHBIE HAIPABIICHUSI U3MEHEHUS KIMMATUYECKUX
YCJIOBUI PETMOHA.

YMeTh: co6It0/1aTh HOPMBI 3KOJIOTHYECKON Oe3orac-
HOCTH; ONpEENITh HAIlpaBIeHUS pecypcocOepexe-
HUS B paMKax Mpo(ecCHOHATbHON JNeSTeNIbHOCTH IO
npodeccuu (cnenuanbHOCTH); 3G(HEKTUBHO JEHCTBO-
BaTh B UYPE3BHIYANHBIX CUTYAIIHSIX.

1.4. KoauvecTBO 4acoB HA OCBOCHHE NPOrpaMmbl 0011e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

MakcumanbHas yueOHast Harpy3ka oOydaromerocst 232 yaca, B TOM YHCIIe
- oOs3aTenbHas ayIMTOpHAast yueOHast Harpy3ka 221 gac,
— caMoCTOsTeNIbHas paboTa obydaromerocs 2 gaca.

2. COJIEP’)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCHUILJIAHBI U
TEMATHYECKOE IINIAHUPOBAHUE C YKA3ZAHMEM YACOB,

OTBOAUMBLIX HA OCBOEHHUE

KAXKJIOMW TEMBbBI

2.1. O0Bem 001e00pa3oBaTEIbHON JUCIUIJIMHBI U BUIbI YUeOHOH padoThl
Bun yuebHoit paboTbl OObeu tiacos
1 cemectp | 2 cemectp Bcero

MakcumanbHast yaeOHast Harpyska (Bcero) 72 160 232
OO6s3aTenbHas ayquTopHas ydyeOHash Harpyska B TOM 72 149 221
qHCIe:
Jlexrumn 56 92 148
JIaGopaTopHble 3aHATHUS - - -
[IpakTuueckue 3aHsITHs 16 56 72
CamocrosTenbHas pabora - 2 2
Koncynbranuu - 1 1
Ipomedicymounas ammecmayusi npo8oOUmMcs 6 popme
ayoumopHoU KOHMpPObHOU pabomul — I cemecmp + +
9K3aMmeH — 2 cemecmp 9 9




2.2.

TemaTnueckuil UIaH U cogepkaHue 001meodpasoBareabHoil Jucuumanabl CO0.01.05 MaremaTuka

Conepkanue yueOHOro MaTepuaia (OCHOBHOE U MPO(HECCHOHAIBHO-

HaumenoBanue pasnenos . O06Bem dopmupyembie
M OpPUEHTUPOBAHHOE), JIAOOPATOPHBIE U MPAKTUYECKUE 3aHATHUS, PUKIIATHON HACOB KOMIIETEHIIHH
MOJ1yJ1b (IpYU HAJIMYUK)
1 2 3 4
Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18 OK 01, OK 02, OK
Tema 1.1 Coneprxkanue y4eOHOro MaTepuaia 4 03, OK 04, OK 05,
Hens u 3amaun | Ilens M 3aaul MATEMATHKK TIPH OCBOSHUH CIIEIHAILHOCTH. OK 06
MaTEMATHKH [P OCBOCHMHM | ba3oBble 3HAHMS M yMEHHUS [0 MaTeMaTuke B MpodeccHOHATbHOM U B IIK 6.1, TIK 6.3
CHEIHUAIBHOCTH. YUHClla W | MOBCETHEBHOU JNEATCIILHOCTH.
BBIUMCIICHUS JleiicTBUsl HaA  TMOJOXKUTEIBHBIMH U OTPUIATENBHBIMH  YHUCIAMH, C
OOBIKHOBEHHBIMH U JICCATHUYHBIMU JIPOOSMH.
JleiicTBusI co cTeneHsaMu, HOPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS
Komb6unnpoBanHoe 3ansrue
Tema 1.2 Coneprxkanue y4eOHOro MaTepuania 4
IIponentneie Bbruucienus. | [IpocTeie MpoLeHTH, pa3HbIe CIIOCOOBI MX BhIYHCICHUA. JIMHEHHbIEe, KBaJpaTHbIE,
YpaBHeHMs U HEPABEHCTBA | ApOOHO-TMHEITHbIC YpaBHEHUS M HEPAaBEHCTBA
KomOunupoBanHoe 3aHsTHE
Tewma 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue 4
[TpoLieHTHBIE BBIUUCIECHUS | HPUKAAOHO20 MOOYIA)
B npodeccuoHanbHbIX | [IpocThie ¥ CIIOXKHBIE — MPOIEHTHl.  [IpOIIGHTHBIE  BBIYHMCICHHUS B
3aza4gax npo¢eCcCHOHATBHBIX 3aJauax
[IpakTnueckoe 3anaTne
Tema 1.4 Coneprxanue yueOHOro MaTepuasa 6
Pemenne 3amau. Bxonnoi | Beruncinenus u mpeoOpa3oBaHus. YpaBHEHHS W HepaBeHCTBA. ['eomerpusi Ha
KOHTPOJIb IIJIOCKOCTH
KomOuHMpoBaHHOE 3aHATHE
KontposnbHast pabota
Paspnen 2 IlpsiMblie M JI0CKOCTH B IpocTpaHcTBe. KoopanMHAaTHI M BEKTOPHI B IPOCTPAHCTBE 30 OK 01. OK 03
Tema  2.1.  OcuoBubie | Conepikanue y4eOHOro MaTepurana 4 OK 0 4’ OK 07’
NOHATHS ~ cTepeoMeTpud. | [Ipeamer crepeomerpun. OCHOBHBIE NOHATHS (TOUYKa, MpsiMas, IUIOCKOCTb, K 6.1: IIK 6.3

npocTpaHcTBO). OcHOBHBIE akcHOMBI  ctepeomerpuu. Ilepecekaroniuecs,

7




Pacnonoxxenue npsAMbIX U
IUIOCKOCTEH

NapajuleJibHble M CKPEIMBAIOIIMECS IMpsIMble. YTOJd MEXIy HpsIMbIMU B
npocrpanctBe. llepnenaukynspHocTs npsMbIX. OCHOBHBIE NPOCTPAHCTBEHHBIE

burypsi

KomMOuHMpoBaHHOE 3aHATHE

Tewma 2.2. [1apaiieabHOCTh
MPSIMBIX, psIMOi H
IIIIOCKOCTH, TNIOCKOCTEH

Cojnepkanne yueOHOro MaTepHuaia

[TapannensHble ipsiMas U mwIockocTb. Onpenenenue. [Ipusnak. CpoiicTsa.
[Tapannensubie miockoctu. Onpexnenenue. [Ipuznak. CoiicTa.

Terparap u ero snementsl. [lapamnenenunen u ero anemeHThl. CBoiiCTBa
IIPOTUBOIOJIOKHBIX TIpaHed M JauMaroHaled mnapaulenenunena. Iloctpoenue
OCHOBHBIX CEUCHUN

KoMOnHMpOBaHHOE 3aHITHE

Tema 2.3.
[IepneHaMKyIAPHOCTH
IPSIMBIX, IpsIMOU u

IIOCKOCTH, TNIOCKOCTEH

Copepxanue yueOHOro MaTepuana

IIepnenpukynsapusle npsamselie. [lapamienbHble TpsAMBbIC, NMEPIEHAUKYISPHBIE K
JI0CKOCTH. [IpH3HaK NepneH MKy PHOCTH IPSIMOM U INIOCKOCTH

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 2.4. [lepnenaukymsp
U HakjioHHas. Teopema o
TpeX NEePIEeHIUKYIIIpax

Conepkanue y4eOHOro MaTepuaia

[Iepnenaukymnsap u HakIOHHaA. TeopeMa O Tpex NEPIEHAUKYIIAPax. YOI MEXKILY
MIPSIMOM U TUIOCKOCTBIO.

Yron Mexay MIocKoCcTAMU. [leprnenauKynspHbIe IUIOCKOCTH.

PaccrosiHus B IpoCTpaHCTBE

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 2.5. KoopauHatsl u
BEKTOPBI B IPOCTPAHCTBE

Copep:xanne yueOHOTO MaTepHana

JlexapToBBI KOOPJIMHATHI B IpocTpaHCTBE. BekTops! B mpoctpancTBe. CiokeHue
U BBIYMTAHHWE BEKTOPOB. YMHOXXEHHE BeKkTopa Ha uyucino. CkanspHoe
Npou3BeJeHue BEKTOpOoB. [IpocTelinme 3a1aum B KOOpJIMHATaX

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 2.6. Ilpsamele wu
IUIOCKOCTH B
MPAKTUYECKHX 3a7ja4ax

Ilpogheccuonanvno-opuenmuposannoe cooepiricanue (cooeprcanue
HPUKTIAOHO20 MOOYs)

B3anmMHOe pacrionokeHne npsiMsIxX B IpocTpaHcTBe. [lapamiensHOCTh NpAMON 1
IIJIOCKOCTH, IMapajuIeIbHOCTh IUIOCKOCTEH, IEPIEHIUKYISPHOCTD IIJIOCKOCTEM.
PacnonoxeHre npsMbIX W IUIOCKOCTEW B OKpy)KawoolleM Mupe (mpupoe,
apXUTEKTYype, TEXHUKE). PelieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

[IpakTHueckoe 3aHsATHE




Tema 2.7 Pemienune 3anad.
[IpsiMple ¥  IJIOCKOCTH,
KOOpZ[I/IHaTLI nu BeKTOpBI B
IIPOCTPAHCTBE

Cojnepkanue y4eOHOro MaTepuaia

Pacnonoxxenne npsMbIX U IIIOCKOCTEN B IpocTpaHCcTBe. [lepneHuKyaspHOCT U
MMapajuIENbHOCTh MPSIMBIX M IUIOCKOCTEW. JleKapTOBBI ~KOOpAMHATBHI B
npoctpanctBe. Bektopsl B npoctpaHcTBe. Cli0)KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOKEeHUE BeKTopa Ha yncio. KoopiuHaTel BEKTOpa

KomMOuHrpoBaHHOE 3aHATHE

KonrponsHas pabora

Paznen 3. OcHoBbI TpUroHOMeTpHHU. TpUronHomerpuyeckne QyHKIUN 26
Tema 3.1 Copepxkanne yaeOHOTo MaTepuaa 4
Tpuronomerpuyeckue Paguannas mepa yrina. [IoBopoT TOUKM BOKpYT Hadaia koopauHat. Onpezaenenue
(GyHKIMHM IPOM3BOJILHOTO | CHHYCA, KOCHHYCA, TAHT'CHCA U KOTAHI'€HCA. 3HAKH CUHYCa, KOCHHYCa, TAHICHCA 1
yria, 4ucnia KOTaHIeHCca [0 YeTBEpPTSAM. 3aBUCHUMOCTb MEXIY CHHYCOM, KOCHHYCOM,
TAHT€HCOM M KOTAHTE€HCOM OJ[HOTO M TOTO XK€ yTia
KomOuHupoBaHHOE 3aHsTHE
Tema 3.2 OcHoBubie | Conepikanue yueOHOTO MaTepraia 4
TPUTOHOMETPUUYECKHE Tpuronomerpuyeckue TOXK/IECTBA. ITpeoOpa3zoBanus OPOCTEHIINX
TOKJIECTBA TPUTOHOMETPHUYECKUX BhIpakeHHH. CHHYC, KOCHHYC, TAHT€HC U KOTAaHTE€HC YTJIOB
oHu-o
KomOuHupoBaHHOE 3aHATHE
Tema 3.3 Coneprxkanne yd4eOHOro Marepuana 6
Tpuronomerpuyeckue OO6nacTh onpeaeneHNus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX (DYHKIMH.
(GyHKIMH, UMX CBOMCTBAa M | UETHOCTh, HEYETHOCTh, TMEPHOJAUYHOCTh TPUTOHOMETPUYECKUX  (DYHKIHH.
rpaduxu CaoiicTBa u rpaduku GyHKIMHA y = cos X, y = sin X, y = tg X, y = ctg x. CxaTtue u
pacTspkeHre rpauKoB TPUTOHOMETPUUECKUX (PYHKITUH.
[TpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKLUI
KoMOuHMpoBaHHOE 3aHSATHE
Tema 3.4  OOparnsle | ComepikaHue yueOHOro Marepuana 4
TPUTOHOMETPUYECKHUE OO6patHble TpuroHoMeTpuyeckue GyHkuu. Mx cBoiicTBa u rpapuku.
byHKIIUN
KoM0OuHMpoBaHHOE 3aHSATHE
Tema 3.5 | Conep:kanue y4yeOHOr0 MaTepuasa
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a. 6

YpaBHCHU U HCPABCHCTBA

Pemenue TPUTOHOMCTPUYICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB!: HpOCTCfII.HHC

OK 01, OK 02, OK
03, OK 04, OK 05




TPUTOHOMETPUYECKUE YPABHEHUsS, CBOIAILMECS K KBaJIpaTHBIM., peLIacMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, OHOPOIHBIE.
[Ipocreiiye TPUroHOMETPUYECKHE HEPABEHCTBA

KomMOuHMpoBaHHOE 3aHATHE

Tema 3.6 Pemenue 3amau. | Conepikanue yueOHOTO MaTepuaia 2
OcnoBbl  Tpuronomerpui. | [IpeodpasoBanue TPUTOHOMETPUUECKUX BBIPAKCHU. Pemenue
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB B TOM YMCJIE C UCIOIb30BAHUEM
byHKIMHA CBOMCTB (DyHKITHI
KomOuHupoBaHHOE 3aHsTHE.
KonTtposbHast pabota
Pasnen 4. [IpousBoaHas u neppoodpa3Has PyHKIUH 50 OK 01, OK 03, OK
Tema 4.1 [Monsarue | Coxepxanue y4eOHOro MaTepuaia 8 04, OK 06, OK 07
npounsBoaHO. @opmyisl u | [Ipupamenue aprymenta. I[lpupamenue (QyHKOMW. 3aqaud, IPUBOIAIIME K 1K 6.1, IIK 6.3
npaBuia MNOHATUIO Npou3BOAHON. OmnpezneneHue NPOU3BOAHON. AJTOPUTM OTBICKAHUSA
g depeHIIpPOBaHUS nipon3BoiHOM. Popmyiel muddepernmpoBanus. [Ipasmia quddepeHpoBaHus
KomOuHupoBaHHOE 3aHsTHE
[IpakTHyeckoe 3aHsTHE
Tema 4.2 [TIloustue o | Comepkanue yueOHOTO MaTepraia 8
HEMPEPLIBHOCTH (PYHKLMH. ITonarue HempepbiBHOM ¢yHKIMHU. CBoiicTBa HempepblBHOM (yHKIuU. CBs3b
Meroy maTEpBANOB MEXIy HENpepbIBHOCTbI0 M TU(pdepeHINpyeMOCThI0 (YHKIUMU B TOYKE.
ANTOpHUTM pelIEHUs] HEPABEHCTB METOJOM HHTEPBAJIOB
KomOuHupoBaHHOE 3aHATHE
Tema 4.3 Coneprxkanne ydeOHOro MaTepuana 4
I'eomeTpuyeckuii u | 'eoMeTpruyeckuii CMBICT TNPOU3BOAHOM (QYHKIMU — YIJIOBOW KO3 UIMEHT
buznueckuit CMBICT | KacaTeJIbHOM K rpaduKy (pyHKIMM B TOUKe. YpaBHEHUE KacaTelbHOU K rpaduKy
IIPOU3BOJHON (GyHKIMU. AITOPUTM COCTaBJICHUs ypaBHEHUS KacaTeabHOM K rpaduky QyHKIUU
y=f(x)
KomOuHupoBaHHOE 3aHATHE
[IpakTueckoe 3aHATHE
Tema 4.4 Monoronnocts | Conepikanue y4eOHOro MaTepurana 4

byHKIHN. Toukn

IKCTpEeMyMa

Bo3spactanne u yObiBaHMe (QYHKIIMH, COOTBETCTBHME BO3pPACTaHUS M YOBIBAHUS
(GyHKIMHM 3HAKy MPOW3BOIHOW. 3amayrl HA MAaKCUMyM W MHUHHMYM. AJITOPUTM
UccleoBaHus (YHKIIMH U TOCTPOCHHUS e TpaduKa ¢ TOMOIIBIO MPOU3BOIHOMN
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KoMOnHMpOBaHHOE 3aHITHE

HpaKTI/IHCCKOC 3aHATUC

Tema 4.5 HWccinenoBanue
GYHKIIMH W TTOCTPOCHHE
rpaduKoB

Cojnepkanne yueOHOro MaTepuaia

HccnenoBanmne GpyHKIMM HA MOHOTOHHOCTD U ITOCTPOCHUE I'padUKOB

KoMOnHMpOBaHHOE 3aHITHE

HpaKTI/IHCCKOC 3aHATUC

Tema 4.6 HaubGosbluee u
HAUMEHBIIIEE 3HAYECHUS

Cojnepkanne yueOHOro MaTepHuaia

Haxoxnenue HauOOJbIIEro U HAaUMEHBIIETO 3HaYEHUN (QYHKIHUM, MOCTpOCHHE

byHKIIUN rpadMKOB C UCIOJB30BaHUEM anmapaTa MaTeMaTUYECKOro aHaIn3a
KomMOuHnpoBaHHOe 3aHATHE
Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposannoe cooepirrcanue (cooepoicanue

ONTUMAIBHOTO pe3yjbTaTa
C TOMOIIBIO MPOU3BOTHOM
B MIPAKTUYECKHUX 3a/1a4ax

HPUKTIAOHO20 MOOYIs)

Haumenbiee 1 HanOoablIee 3HAYEHHE (1)yHKI_II/II/I

[IpakTHueckoe 3aHsATHE

Tema 4.8 IlepBooOpasHas

Copepxanue yueOHOro MaTepuana

(GYHKITIH. IIpaBuna | O3HaKOMIIEHHE C MMOHSATHEM HHTErpaja W MepBooOpasHoi mis GyHKuu y=f(X).
HaXOXKJICHUS Pemenne 3amad Ha CBSI3b MEPBOOOpPA3HOM M €€ MPOM3BOAHOM, BBHIYHCICHUE
epBOOOPaA3HBIX nepBooOpazHoi ans AaHHOM (yHkumu. Tabnuuma dopmyn UIsi HaXOXKACHUS
nepBooOpa3HbIX. M3ydyeHue npaBuiia BEIYMCICHHS IEPBOOOPA3HOI
KoMOuHMpoBaHHOE 3aHSATHE
[IpakTHueckoe 3aHsATHE
Tema 4.9 [Tnomans | Conepxkanue yueOHOro MaTepuaia
KPMBOJIMHENHOM Tpaneuuy. | 3a1aun, MPUBOISIINE K TMOHSATHIO OIPEEIIEHHOTO MHTETpajia — O BBIYUCICHUH
Q®opmyna  HeroToHa  — | mmomaay KpUBOJIMHEWHON Tpamenuu. [loHsATHE OmNpenenéHHOro HWHTErpaa.
Jlett6HUIA ['eomerpuueckuii 1 (U3MUECKHI CMBICT OMpENEIeHHOTO MHTerpana. dopmyna

Herorona — JleitOHuIA.
Pemenue 3amau Ha TPUMEHEHHE WHTETpajia JUIsl BBIYHACICHHS (DU3HUSCKUX
BEJIMUUH U TUIOIAAEH

KomOuHMpoBaHHOE 3aHATHE

Tema 4.10 Pemrenne 3amau.
[TpousBogHas u
nepBooOpazHas GyHKLUH.

Copepxanne yueOHOT0 MaTepuana

@opmynel U mpaBwia auddepenuupoBanus. MccnenoBanue ¢QyHKIUE C
MOMOIIBIO TPON3BOIHON. Hanbompiiee 1 HauMeHbIee 3HaueHUs (PyHKITUH.
Brruucnenue nepBoobpaznoii. [lpumenenmne nepBooopa3Hoit

KOM6I/IHI/IpOBaHHOe 3aHATHC
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| Konrponbhas paGora

Pa3zjien 5. MHOTOrpaHHHUKHM M TeJIa BpamieHust 34
Tema 5.1 [Mpu3ma, | Comepxanne yueOHOT0 MaTepuaa 4
napajulenenunes, kyo n ux | [lpusma (HakIOHHAs, TpsAMasi, paBuibHast) U €€ syeMeHThl. [lapamienenurnes.
ceueHus CaoiictBa npsiMoyronbHoro napamienenunena. Ky6. Ceuenwst.

KomMOuHrpoBaHHOE 3aHATHE

[IpakTuueckoe 3aHATHE

Tema 5.2 INMupamuna u ee | Comepkanue yueOHOTO MaTepuaia 4

3JIEMEHTBI [Tupamuna u e€ snementsl. [IpaBunbHas nupamuaa
KoMOnHMpOBaHHOE 3aHITHE
[IpakTuueckoe 3aHATHE

Tema 5.3 IlpaBmisnbie | Conepikanue yaeOHOTO MaTepuaia 4

MHOIOTPAaHHMKM B )KM3HM | [Imomagsr  MOBEpXHOCTM  MHOTrOrpaHHukoB.  [Ipocreiimme  komOMHaUUU
MHOTOTPaHHHUKOB. BBIUuCIIeHNE 3I€MEHTOB MPOCTPAaHCTBEHHBIX (uryp (peéopa,
JuaroHanu, yrisl). [IpaBuiibHble MHOTOTpaHHUKU
KomM0uHrpoBaHHOE 3aHATHE

Tema 5.4 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepircanue 8

[ununmap, KOHyC, ap U UX | HPUKAAOHO20 M0OY/1)

CEUYEHHUs Hununanp, xonyc, cdepa u map. OCHOBHBIE CBOWCTBAa HPSIMOIO KpPYTrOBOTO
HWINHIpa, MPSMOTO KPYroBoro koHyca. M3o0pakeHue Ten BpalleHHS Ha
mwiockoctu. IlpeacraBnenue o006 yceu€éHHOM KoHyce. CedeHMs KOHyca
(mapannenbHOE OCHOBAHUIO M MIPOXOIAIIEE Yepe3 BEPIINUHY ), CEUYSHUS [IUIHHIIpA
(mapannenbHO ¥ NEPIEHIUKYISIPHO OCH), CEUeHMSIX 1apa. Pa3BépTka HMIMHApPA U
KOHyCa
KomOuHMpoBaHHOE 3aHATHE
[IpakTHueckoe 3aHsiTUE

Tema 5.5 O6wembr u | ComepikaHue yd4eOHOro MaTepuana 4

wiomanaM  noBepxHocTer | OO6veM mpsaMoyroipHOro mapamwienenunena. O0vem kyba. OOBeMBI TpsIMOU

TEN pu3Mbl U IIHHAPA. OO6beMbl mupaMuabl U KoHyca. O0beM mapa
KoMOuHMpoBaHHOE 3aHATHE

Tema 5.6 [Ipumeps | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue 4

CUMMETpHUH B ipodeccuu

HPUKTIAOHO20 MOOYI)

OK 01, OK 04,
OK 06, OK 07
IIK 6.1, IIK 6.3
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[TonsiTve 0 cUMMETpHUM B IPOCTPAHCTBE (LICHTpaJIbHASL, OCEBast, 3epKAJIbHA).
O0600611eHre MpeICTaBiICHU O MPaBHJIbHBIX MHOTOTpaHHHUKaxX (TeTpasfp, KyoO,
OKTa3JIp, NOJEKa3Ap, UKOCAIIP).

[TpumMepsl cuMmMmeTpuii B mpodeccun

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 5.7 Pemenue 3anmau. | Comepikanue ydeOHOro MaTepuania 6
MHoOrorpaHHuku U Teia
BpAIeHHS OO6beMbl U IIJIOLIAIU MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
KoMOnHMpOBaHHOE 3aHITHE
KonTponbHast padbota
Pa3znen 6. Crenenu u kopHu. CTeneHHasi, NoKa3atejbHas M Jorapupmudeckas GyHkuuu 42 OK 01, OK 02, OK
Tema 6.1 Crenennas | Conepikanue yueOHOTO MaTepuaia 4 03, OK 05, OK 07
yHkuus, ee CBOWCTBA. | [TomsTHe KOPHS N-0i CTENEHU U3 IEUCTBUTEIBHOrO ynciia. DyHKIUU Yy = Vx ux 1K 6.1, IIK 6.3
IpeobpasoBanue cBorictBa u rpaduku. CBoiicTBa KOpHS n-oi creneHu. [IpeoOpasoBanue
BBIPAXKCHHH C KOPHSAMHM N- | gppalOHAIbLHEIX BRIPAKEHUH
Ol CTEICHH KomOuHupoBaHHOE 3aHATHE
Tema 6.2 CgoiictBa | Coneprxanue yuyeOHOTro MaTepualia 6
CTENEHU C panuoHAILHBIM | [ToHATHE cTenmeHM C panMOHANBHBIM MoKazateneM. CreneHHble (QYHKIHH, HX
" JEHUCTBUTEIBHBIM | CBOWCTBA M rpa KU
MOKa3aTeNsIMU KoMOuHMpoBaHHOE 3aHSATHE
[IpakTHueckoe 3aHATHE
Tema 6.3 Pemenne | Coneprkanue yueOHOTo MaTepraia 4
UppanuoHaIbHbBIX PaBHOCWJIBHOCTh MPPALIMOHAIBHBIX YPABHEHUN. METOIbI MX PEIICHUS
ypaBHEHUH KoMOuHHpoBaHHOE 3aHATHE
[IpakTHueckoe 3aHsATHE
Tema 6.4 Tloka3zarenbHas | CopepikaHue yueOHOTro MaTepuaa 2
¢GyHKIMS, ee CBOICTBa. Crenenb ¢ NpPOU3BOJBHBIM JIEWCTBUTENBHBIM MOKa3aTeneM. OrmnpeaeneHue
noka3aTeabHOM (yHKIMM M ee CBoicTBa. 3HAKOMCTBO C NPUMEHEHHEM
MOKa3aTeIbHOU (PYHKITHH.
KomOunupoBanHoe 3aHiTHE
Tema 6.5 IlokasarenbHble | ComepikaHue yueOHOTro MaTepuaa 6

YpaBHEHUS U HEPABEHCTBA

Pemenne mnoka3aTenpHBIX ypaBHEHUH METOJOM YpPaBHHMBAHUS IIOKa3aTelel,
METOZOM BBEJIEHUS HOBOW TEpPEeMEHHOW, (QPyHKUIMOHAIBbHO-TpapUuIecKrM
MeToa0M. PemreHne mokasaTesbHbIX HEPABEHCTB

13




KoMOnHMpOBaHHOE 3aHITHE

HpaKTI/IHCCKOC 3aHATUC

Tema 6.6 Jlorapudm uncna. | Conepkanue yueOHOTO MaTepuaia 6
CaoiictBa JiorapudmoB Jlorapudwm uucna. Coiictsa jgorapudmon. Oneparus JorapuhMUpOBaHUS
KoMOnHMpOBaHHOE 3aHATHE
Tema 6.7 | Conepxkanue yueOHOT0 MaTepHasa 8
Jlorapudmmueckas Jlorapudmuueckas ¢GyHKIMs W ee cBoiicTBa. [loHsATHE OrapudMHUUECKOro
GyHKumMs, ee CBOWCTBA. | ypaBHeHus. Ormepanusi MOTCHIUPOBAHHS. TPH OCHOBHBIX METO/A PEIICHHUS
Jlorapudmmueckue Jorapu(MHUYECKUX  ypaBHEHUH:  (QYHKIMOHAIBHO-TpaQUUECKUH,  METOJ
YpaBHEHUS, HEPABEHCTBA MMOTCHIIMPOBAHMSI, METOJ] BBEICHUS HOBOW TepeMeHHOW. Jlorapupmudeckue
HEpaBEHCTBA
KoMOnHMpOBaHHOE 3aHATHE
Tema 6.8 Jlorapudmser B | Ilpogheccuonanvno-opuenmuposannoe cooepirrcanue (cooepoicanue 4
IIPUPOJIE U TEXHUKE HPUKIAOHO20 MOOYA)
[Ipumenenue mnorapudma. Jlorapupmuueckas coupans B mnpupone. Ee
MaTeMaTUYECKUE CBOMCTBA
[IpakTuueckoe 3aHATHE
Tema 6.9 Pemenue 3amau. | Conepikanue yueOHOTO MaTepuaia 2
CrenenHas, nokasarenbHas | CTeneHHas1, OKa3aTelibHas U Jorapudmuueckas yHkiun. Perienue ypaBHeHU
" norapudmuveckas | KoMOMHUPOBAHHOE 3aHSTHE
Gynkuum KonrponbHas pabora
Pa3nes 7. DjieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECCKOH CTATHCTHKH 20 OK 02, OK 03, OK 05
Tema 7.1 Coo6mwitue, | Coneprkanue yueOHOTO MaTepraia 4 [IK'6.1, IIK 6.3
BEPOSATHOCTD coObITHA. | COBMECTHBIC W HECOBMECTHBIC COOBITHsS. TeopeMbl O BEPOSTHOCTH CYyMMbI
CnoxxeHne M yMHOXXEHHE | COOBITUH. YCIOBHAas BEPOSATHOCTh. 3aBUCHMbIC M HE3aBUCHMBIC COOBITHSL.
BEPOSATHOCTEN TeopeMbl 0 BEpOSTHOCTH NMPOU3BEICHHsI COOBITUI
KomOuHMpoBaHHOE 3aHATHE
Tema 7.2 BeposatHoctb B | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (codeporcanue 4
npodeccuoHaIbHbIX HPUKTIAOHO20 MOOYA)
3a/agax OTHOcHTENbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
onpeeneHue BepoaTHOCTU. OlleHKa BEPOSITHOCTH COOBITHS
[IpakTHueckoe 3aHsATHE
Copep:xanne yueOHOTo MaTepuana 4

14




Tema 7.3  [luckperHas
cirydaiiHast BEJINYMHA,
3aKOH €€ paclpeeIeHus

Bunel cnygaiiabix BenuuuH. OnpeneneHue AUCKPETHOM CilydailiHON BEJIWYMHBI.
3aKkOoH pacrmpenereHus ITUCKPETHOM ciy4yailHoW BeiauuyuHbl. Ee 4wuciioBbie
XapaKTEPUCTUKHU

KomMOuHMpoBaHHOE 3aHATHE

Tema 7.4 3anaun | Comepkanue yaeOHOro MaTepuana 4
MaTeMaTU4eCcKOi [lepBuuHas 00pabOTKa CTATUCTHUYECKHUX HaHHBIX. YMCIIOBBIE XapaKTEPUCTUKHU
CTaTHCTHUKH. (cpennee apudmernueckoe, Menuana, pazmax, aucnepcusi). Padora ¢ rabnumamu,
rpadukamMu, JuarpaMmmMamu
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.5 DOnemeHTHl | Bunbl coObITHI, BEpOSITHOCTH COOBITHH. ClIOKEHHE M YMHOKEHUE BEPOSTHOCTEH. 4
TEOpUU BeposiTHOCTE U | JluckpeTHas ciydaiiHas BEJIMYMHA, 3aKOH €€ paclpeleieHus. 3ajadu
MaTeMaTH4eCKOi MaTEeMaTHYeCKON CTAaTUCTUKHU.
CTaTUCTUKH KonTponbHast padbota
CamocrositesibHas padora 2
IIpomeskyTouHas arrecTanus (IK3aMeH) 9
Bcero: 232
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3.  YCJIOBUsA PEAJIM3ALINN OBIIIEOBPA3OBATEJILHOM
JAUCHUITJIMHBI
3.1. TpeboBanus K MATEPUAIbHO-TEXHHYECKOMY 00ecredYeHHUIo

OOpazoBaTenbHBIN TpolecC 00ecredeH Y4YeOHBIMU ayIUTOPUSMHU IS
IIPOBEICHUS YUYEOHBIX 3aHATUNA, a UMEHHO JJI1 IPOBEICHUS 3aHATHI JEKIUOHHOTO
TUTA, 3aHATHH TPAKTUYECKOTO THMA, TPYNNOBBIX MW  HHAWBHUIYaTbHBIX
KOHCYJIbTAILMI, TEKYILEr0 KOHTPOJIA U TPOMEXKYTOUYHOM aTTECTAl[uU

VY4eOHble ayUTOPUM COOTBETCTBYIOT JEHCTBYIOIIMM IPOTUBOIIOKAPHBIM
npaBujIaM ¥ HOpMaM, YKOMILUIEKTOBaHbI y4eOHOI MeOebIo.

VY4eOHble ayIUTOpPUN OCHAIIEHBl TEXHUYECKUMHU CpPEICTBAMH OOYUYECHHUS:
nepeHocHoe Mynbmumeoutinoe 060pyoosarue; 000pPYJOBAaHUEM U MaTepuallaMH,
YUUTHIBAIOIIMMH TPEOOBAHUSMU MEKIYHAPOAHBIX CTAaHAAPTOB

[TomenieHust st caMOCTOATENBHOM pabOThl OO0YYaIOIIMXCS OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOHM, obOecrneunBaronieil goctyn K cetd HWHTepHeT u
AIEKTPOHHOMN MH(POPMaIIMOHHO-00pa30BaTEIbHOU Cpe/ie.

3.2. HNudpopmanuoHHoe odecneyeHne

OcHoBHasi JiuTepaTypa:

1. Oxno, H. C. Marematuka : yueOnuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccuoHaqibHOe 00pa30BaHUE). —
DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcT : 3JNCKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1906092.

2. HNanasia, A. A. Marematuka : yueOHuk / A.A. lagasa. — 3-e¢ u3nm.,
ucrip. u jgon. — MockBa : MUHOPA-M, 2021. — 544 c. — (Cpennee
npodeccuoHanbHoe obpazoanue). - ISBN 978-5-16-012592-3. - Tekct
anextponHbIi. - URL: https://znanium.com/catalog/product/1214598.

JlonoiHuTEIbHAS JIUTEpaTypa:

1. HanasH, A. A. COOpHUK 337a4 110 MaTeMaTHKe : yueOHoe nmocodue / A.
A. Jlagasa. — 3-e m3a. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 ¢. —
(ITpodeccnonansHoe oOpazoBanue). - ISBN 978-5-91134-803-8. - Tekcr
anekrporHbIi. - URL: https://znanium.com/catalog/product/1362444.

2. [unoga, JI. 1. Matematuka : yueoHoe nocodue / JI.U. Illunosa, A.E.
[[IunoB. — Mocksa : UH®PA-M, 2020. — 238 c¢. — (Cpennee npodeccuoHaIbHOE
obOpazoBanue). - ISBN 978-5-16-014561-7. - Tekct : snekrponnbid. - URL:
https://znanium.com/catalog/product/1127760.

JiekTpoHHbIe OuOAUOTeYHble cucremMbl (IBC) HM 3jeKTpoHHBIE
o0pa3oBaTe/ibHbIE pecypchl

Znanium.com - https://znanium.com/

BBC Book.ru - https://www.book.ru

OJIEKTPOHHBIM ~ KaTtaJor  YHHBEpCUTETa  —  ABTOMaTU3UpPOBAHHAs
uHopmarmonHas 6uonuoreunas cucrema (AUBC «Merallpoy)
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JIMueH3uoOHHOe  NmporpaMMHoe  olecredyeHue, B  TOM  YHCJE
0Te4eCTBEHHOI0 MPOM3BO/ICTBA:

1. Desktop School ALNG LicSAPKk MVL.

a. Office ProPlus All Lng Lic/SA Pack MVL Partners in Learning
(munensus Ha maket Office Professional Plus)

b.  Windows 8

2. Cuctema tectupoBanusi INDIGO.

3. Antunnaruar.BY3

CB0001HO pacnpocTpaHsieMoe NPOrpaMMHoOe o0ecreyeHue, B TOM YHCIe
0TeYeCTBEHHOT0 MPOU3BO/ICTBA

Adobe Acrobat — ceoboaHO-pacnpocTpansemoe 10

WNurepuer-Opaysepst Google  Chrome,  Firefox -  cBoOoaHo-
pacmnpoctpansiemoe 110

Kaxnprii  oOydarommiics B  TEUYEHHE BCEero mnepuoja OOydeHHUs
oOecrieunBaeTCsS WHIANBUIYAbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K 3JICKTPOHHO-
OMOJIMOTEUHOM CUCTEME U AJIEKTPOHHON HH(POPMAIMOHHO-00pa30BaTEILHOM Cpe/ie.

3.3. OcoGeHHocTH peau3alMU 0011e00Pa30BaATEILHON JTUCHUILUIUHBI IS
o0yyamomuxcsi M3 YHCJIA HHBAIWIAOB H JHI ¢ OrPAaHMYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI

Jluma, ¢ OTrpaHWYECHHBIMH BO3MOXXHOCTSMH 3JI0POBBS OOCCIICUHBAIOTCS
NeYaTHBIMU U DJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu (yueOHbIe TTOCOOus,
MaTepHabl sl CAMOCTOSTEILHON paboThl U T.A.) B opMax, afanTUPOBAHHBIX K
OTPaHUYCHHSIM UX 3JI0POBBSI U BOCHPUITHS HHGOPMAIIUH.

B ¢ummane cozmana Oe3bapbepHasi cpema, y4UThIBAroIass MOTPEOHOCTH
CJIEIYIONUX KATErOpuil MHBAJIHMAOB W JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBbS: C HAPYUICHUSIMU 3pPEHUS, C HAPYIIEHUSMU CIIyXa, C HapyHICHUSIMU
OTIOPHO-/IBUTATEJILHOTO armapara.

4, KOHTPOJIb MW  OLEHKA  PE3YJBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOU JUCIHUIIJIMHBI

OneHrBaHUE PE3yJIbTaTOB O0YUEHUS MO 001e00pa30BaATEIbHON TUCIUIUIMHE U
YpOBHsSI C(OPMHUPOBAHHOCTH JIMYHOCTHBIX, METANpPEIMETHBIX M IPEIMETHBIX
pe3ybTaTOB OOYYEHHUS OCYIISCTBISETCS B paMKax TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH M TPOMEXYTOYHOW aTTECTAllMd B COOTBETCTBUU C OICHOYHBIMU

MaTepHuaJIaMU.
Ooémas/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIEeTEHIUS MeponpusTUSsI
OK 01. Beibupats criocoObt P1,Tema 1.1, 1.2, 1.3 [T-o/c, | TectupoBanme
peneHus 3aaa4y 1.4. VYcTHbIi onpoc
npodeCCHOHATBHON P 2, Temnr 2.1, 2.2, 2.3, 2.4, | MaTemMaTH4E€CKHUI JUKTAHT
JIeSITEILHOCTH 2.5,2.6 II-o/c, 2.7 NunuBunyansHas

CaMOCTOATCIIbHAA pa60Ta
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MMPUMCHHUTCIILHO K
Ppa3JInYHbIM KOHTCKCTaM

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

PS5, Temsr 5.1, 5.2, 5.3 I1-
o/c,54,5.5,5.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8

IIpencrasnenue pe3ybTaToB
NPAaKTUYECKUX paboT
3amTa TBOpUYECKUX padoT
KonrponsHas pabora
BrinonHenue 3amanui Ha
JK3aMeHe

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MIOVCKA, aHaJIN3a U
UHTEPIpETANN
uHpopmanuu, u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a/1a4 MpoQeCcCHOHATILHON
JESTCIILHOCTH

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 II-0/C,
73,74

TectupoBanue

VYerHbli onpoc
MaTteMaTH4eCKUM JUKTAHT
NunuBunyansHas
CaMOCTOsITeNIbHAs paboTa
[IpencraBienue pe3yabTaToB
MPaKTHYECKUX PadoT
3amTa TBOPUECKUX padoT
KonrponsHas pabora
Brmmonnenue 3aganuii Ha
dK3aMCHE

OK 03. ITnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
pEANPUHIMATEIBCKYIO
NeSITeTbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIB30BaTh 3HAHMS 1O
(rHAHCOBON TPaMOTHOCTH B
Pas3INYHBIX )KU3HEHHBIX
CUTYyaILHsIX

P1,Temal.1, 1.2, 1.3 IT-o/C,
14.

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6 I1I-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8

P 7, Temnr 7.1, 7.2 TI-0/cC,
73,74

TectupoBanue

YcTHbI onpoc
MaremaTHueCKUil TUKTAHT
NunuBunyanpHas
camocTosTelbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
KonTponbnas pabota
Brinosinenue 3a1anuil Ha
JK3aMeEHe

OK 04. D¢pdexTrBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/I€

P1,Temal.1,1.2, 1.3 II-0/c,
1.4.

P 2, Temn1 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 I-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P35, Temnr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TecTtupoBanue

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
3ammTa TBOPYECKUX padOT
KonTponbnas pabora
BrmonHenne 3amanuii Ha
JK3aMeHE
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OK 05. OcyuiecTBasTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanniu ¢
y4eTOM OCOOCHHOCTEH
COITMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2, 1.3 IT-o/c,
1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

TectupoBanue

VYerHbll onpoc
MaremaTudecKkuii JTUKTAHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
3ammTa TBOPYECKUX pabOT
KonrponsHas pabora
Brmonnenue 3aganuii Ha
DK3aMCHE

OK 06. ITposiBnsTH
rPaKIaHCKO-
MaTPUOTHYECKYIO TIO3UITHUIO,
JIEMOHCTPHPOBATH
0CO3HAHHOE ITOBEAEHHE Ha
OCHOBE TPaTUIIUOHHBIX
00I1eYEIIOBCYSCKUX
IIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3AINN
MEKHALIMOHAJIBHBIX H
MEXPEIIUTHO3HBIX
OTHOILICHUH, TPUMEHSATh
CTaHJAPThHI
AHTUKOPPYIIIUOHHOTO
MTOBEICHUS

P1,Temal.1,1.2, 1.3 IT-o/c,
1.4,

P 4, Temer 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX paboT
3amTa TBOPUECKUX padoT
3ammTa UHAUBUIYaIbHbIX
MIPOEKTOB

KounTponbnas pabota
Brinonnenue 3aganuii Ha
JK3aMEHe

OK 07. CopeiicTBOBaTh
COXPAHEHUIO OKPYXKaroLEen
Cpebl, pecypcocOepexeHHmIo,
MPUMEHSTh 3HaHUS 00
M3MEHEHUU KIIMara,
MPUHIIUIIBI OEPEKITHUBOTO
MPOU3BOJICTBA, 3P (HEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

P 2, Tems1 2.1, 2.2, 2.3, 2.4,
2.5,2.6 II-o/c, 2.7

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TecTtupoBanue

VYerHbli onpoc
MaremaTuueckuii JUKTAHT
NunuBunyanpHas
camocTrosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
KonTponbnas padota
Bremmonnenue 3aganuii Ha
JK3aMEHE

IIK 6.1. OcyiiecTBasiTh
pa3paboTKy acCOpTUMEHTA
KYJIMHAPHOW U KOHJUTEPCKOU
TPOIYKITUH, Pa3THIHBIX
BHUJIOB

MEHIO C yYETOM
noTpeOHOCTEH

pa3InYHBIX KaTeropuit

P1,Temal.1,1.2, 1.3 II-0/c,
1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5,4.6,4.7I1-0/c, 4.10

P 6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P7, Temn 7.1,7.2,7.4

TectupoBanue

YcTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amura TBOpUECKUX padoT
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noTpeduTenei, BUIOB U
dbopM oOCITyKUBAHUSI.

I1K 6.3 Opranu3oBbiBaTh
pecypcHoe o0ecrnieueHne
NESITeTLHOCTH MTOTYMHEHHOTO
nepcoHaa.

3amuTa UHAUBUAYaIbHbIX
MIPOEKTOB

Konrponsnas pabora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHuH
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OoOHoBIeHHE padoyeii MPOrpaMMbl TUCHMUILIMHBI
«MaTemMaTHKa»

HaunmMeHnoBanue paznena paboueid mporpaMMbl, B KOTOPBI BHECEHBI
U3MEHEHUS(M3MEHEHHOE COJIepKaHUE pa3ieria)

o0Ccy:KleHa W PEeKOMEHJA0BAHA K YTBEPXKICHUIO pelieHueM Kadeapbl
TYMaHUTAPHBIX U €CTECTBEHHO-HAYYHBIX JUCHUIUIAH OT «___ » 20 1,
poTOKOJI No :

ogo0pena  Hay4yHO-MeTOAMYECKHMM  COBETOM  yHHMBEpPCHTETa OT  «__ »
20 r.,mpotokon Ne .
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