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1 OBIIASA XAPAKTEPUCTHKA PABOYEN IPOTIPAMMBI YUEBHOM JTUCIUILJIMHBI
"MATEMATHKA"

1.1 O6sn1acTh NnpUMeHeHNs IPOrPaMMBbI

Pabouas mporpamma yuebnor mucummuinabl «kEH.01 Marematukay sIBIsSIeTCS 4acThIO MPOTPaMMBbI
IIOATOTOBKM CIIELUMANINCTOB cpeaHero 3BeHa 1o crneunanbHoctd 08.02.09 MoHTax, Hanaaka Hu
9KCIUTyaTalusl JIEKTPOoOOOpYyIOBAHUS MPOMBILUIEHHBIX U IpaXJaHCKUX 3AaHui. Pabouas mporpamma
COCTaBJIeHA JUIs OYHOU (POPMBI OOYUCHHSI.

1.2 MecTo OMCHUIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEUHMAJTUCTOB CpeIHero
3BeHa

Vuebnas mucrummHa «EH.01 Maremarukay OTHOCHUTCS K MaTeMaTHYECKOMY W OOIIeMy
€CTECTBEHHOHAYYHOMY y4eOHOMY LIUKITY.

OcBoeHHIO Y4eOHOW IUCHUILIMHBI TPEAIIECTBYeT H3ydeHue ydeOHou mucturmuabl [1J[. 01
«MartemaTuka.

Jucuunmuna «EH.01 Maremaruka» sBiseTcsl NPEALIECTBYIOMIEH JUIsi M3Y4YEHUs CIEIYHOLIUX
Y4eOHBIX JUCUHUIUINH, MTPO(GECCHOHATLHBIX MOTYJICH:

—OI111.02 Nnxenepnas rpaduka

—OIILI.01 Texuuyeckas MEXaHHUKa

—OIIL.03 DnekTpoTexHUKa

—IIM.02 Oprasu3anus W BBIIOJTHEHHE PAaOOT MO MOHTAXY M HAJAJKE AIIEKTPOOOOPYIOBAHUS
MIPOMBIIIJICHHBIX U TPAXIAHCKUX 3/1aHUM

—IIM. 03 Opranuzanus ¥ BBHIIOJTHEHHE pabOT IO MOHTaXy, HaJaJKe U SKCILTyaTalluu
BJIEKTPUYECKUX CETEH.

1.3 Hesb u niiaHupyemMble pe3yabTaThl 0CBOCHUS JMCHUTIIMHBI:

CoxepxaHue JMCLUMIUIMHBI ~ OPUEHTHPOBAHO HA  IOJATOTOBKY OOYYarOUIMXCS K  OCBOEHMIO
npo(heCcCUOHATIBHBIX MOIYJIEH POrpaMMbl HOATOTOBKH CHEIMAIMCTOB CPETHETO 3BEHA 0 CHEUAIBHOCTH U
OBJIAJICHUIO CJICAYIOIIMMH OOIIIMMH U TIPO(ECCHOHATTBHBIMA KOMITETCHITHSIMU:

1K 2.4 YyacTBOBaTh B POEKTUPOBAHUH CHIIOBOT'O U OCBETUTEIBHOI'O 3JIEKTPOOOOPYI0BAHNSI.

[1K 3.4 YyacTBOBaTh B IPOEKTUPOBAHUU AIEKTPUUECKHUX CETEH

OK 01. Beibupats cioco0sbl pemieHus 3aay npo(eccuoHaNnbHON AesITeTbHOCTH MPUMEHUTEIBHO K

Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymiecTBasTh NOUCK, aHATIU3 U UHTEPIPETANIO HH(OpMALIMK, HEOOXOJUMOM JUIs

BBITIOJTHEHUS 33/1a4 NPOECCHOHATBHON e TEIbHOCTH;

Koo IIK/ OK Ymenun 3unanusn

[IK 2.4 Y1 — HaxoauTh NPOU3BOAHYIO | 31— OCHOBHBIE MOHSATUS U METOIbI

I1K 3.4 3JIEMEHTapHON (YHKLUY; MaTEMaTHYECKOI0 aHaJIN3a;

OK 01 V01.1 ananuzupoBath 3anauy w/win | 34 — cTpykTypy nuddepeHnuanbHOro
npo0JeMy U BBIJIENATh €€ COCTaBHbIC | YPaBHEHUS;
YacTH; 33 — 0a30BEIE MOHSTHUSI
VY01.2 ompenenars 3Tansl pemieHus | qudepeHInaIbHOTO u
3a/1a4u; MHTETPAJIbHOTO UCUNCIICHHUS];
V01.3 peanuzoBatrh cocTaBiaeHHbIH | 301.1 cTpyKTYypy IIaHa JUisl PEIICHUS
IUIaH; 3ajad4;

[IK 2.4 V3 — BBUMCHATH TOTpentHoCTH | 36 — ompeneneHue NPUOTUKESHHOTO

I1IK 3.4 pE3yJIBTaTOB NeNCTBUS HaJ | YKcia U MOTPEIIHOCTEN;

OK 01 NpUOIMKEHHBIMH YUCIIaMU;
Y01.1 ananu3upoBath 3a1auy W/WiIu
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po0sieMy U BBIIETATH €€ COCTaBHbIE
YacTH;

Y01.2 ompenensTe STanbl penieHUs
3a/1a4i;

[IK 2.4 VY2 — BbINONHATH JACUCTBUS Haj | 32— METOJIUKY pacuera c
I[IK 3.4 KOMILJIEKCHBIMU YU CJIaMU; MIPUMEHEHUEM KOMIUIEKCHBIX YHCEIT,
OK 02 ¥02.1 CTPYKTYpUPOBAaTh
MOJIy4aeMyro HHPOPMAIHIO;
[IK 2.4 Y4 - pewarb npocreimue | 35 — cnocoObl PelIeHUsT MPOCTEHITNX
[IK 3.4 YPaBHEHUS U CUCTEMBI YPAaBHEHMUIL; BHJIOB YPaBHECHU;
OK 01 Y01.1 ananuszupoBars 3amauy u/miu | 301.1 cTpykTypy IiaHa uisi pemeHus
npoOJeMy U BBIJCISTH €€ COCTaBHbBIC | 3a7a4;
4acTH;
Y01.2 ompenenars 3Tambl peUICHUs
3a/1a4i;
Y01.3 peanu3oBaTh COCTABICHHBIN
IUIaH;
IIK 2.4 VY5 — 3amaBaTh MHOXKeECTBAa M | 37 — MOHATHE MHOKECTBA, DJIEMEHTOB
IIK 3.4 BBITIOJIHATH ONEPAIMU HAJl HUMU; MHOKECTBA, CITOCOOBI 3aJaHus
OK 02 v02.1 CTPYKTYPUPOBATh | MHOXECTB U ONEpaLMi HAJl HUMU;
noJiy4aemMyro HH(OpMaIuio; 302.1 dbopmar odopmITCHHS
¥02.2 odopMaaTe  pe3ynbTaThl | PE3yJIbTATOB MOMCKA HH(GOPMAIINU;
MOMCKa
IIK2.4 Y7 — BbINONHATH apudmernyeckue | 38 — MOHATHUE BEKTOpA, ONEPALUU C
I1K 3.4 OIEPALMH C BEKTOPAMHY; BEKTOpPaMH; IIPUMEHEHUE BEKTOPOB
OK 01 VY01.1 ananu3upoBath 3a1ady W/WIK | IPU PELICHUHU 3a7ay;
npo0sieMy U BBIIETATH €€ COCTaBHbIE
YacTH;
IIK 2.4 Y6 — HaxoguThb BEpPOATHOCTH B |39 — dIeMEeHThl KOMOMHATOPHOTO
IIK 3.4 MPOCTEUIINX 3a/1a4aX; aHaJm3a,
OK 01 VY01.1 ananuszuposats 3anauy u/wim | 310 — ompeneneHue BepOSTHOCTH,

npo0JieMy U BBIJICIATH €€ COCTaBHBIC
YaCcTH;

Y01.2 ompenenars 3Tanbl peHICHUS
3aa4m;

IIPOCTEUIINE CBOMCTBA BEPOSTHOCTH;




2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM TUCIUTIJIAHBI
2.1 O0beM yueOHOI THCHUIIMHBI M BU/IBI Y4eOHOH padoThl

Buna yueOHoii padboThl O0bem yacon
O0Bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 108

B TOM YHCJIE:

JIEKIIUU, YPOKH 72
MPAKTUYECKUE 3aHATUS 36
J1ab0opaTOpHbIE 3aHATUS He npedycmMompeHo

KypcoBas paboTa (IpoeKT) He npedycMompeno

He npedycmMompeHo
KOHCYJIbTAINH pecy P

He npedycmMompeHo
CamocrosiTenbHas padora pecy P

Komnnexchuuii
[IpomexyTouHAasl aTTeCTALMSA ougpepenyuposanibviii
3auem




2.2 TemaTnueckuii IJIaH U cojep:xkanue yueoHoi aucuumianubl «EH.01 MatemaTuka

HaumenoBanue Conep:xanue y4e0HOI0 MaTepuasia u Oo0bem Koabi
pa3/iesioB U TeM (opMBI Opranu3zanum JeaTeJbHOCTH 00yYaI0IMXCs 4acoB | KOMIleTeHUMIi/ocBanBa
eMbIX 2JICMEHTOB
KOMIIeTEeHIM I
1 2 3 4
PA3JIEJ 1 JIEMEHTBI MATEMATHYECKOI'O AHAJIM3A 30 1K 2.4, 11K 3.4, OK 01
Tema 1.1. Conep:xanue y4eOHOro MarepuaJa; 10 31
1. IlpousBoaHas GyHKIUH. 34
Huddepennna OnpeneneHne  TPOM3BOJHOM  (YHKIMH. | €OMETpHYECKHil  CMBICH  MPOM3BOIHOM. 33
JIbHOE Mexanunueckuit cmbicn mpousBogHou. I[lpaBuna muddepenumpoBanus. I[IpousBoanbie 301.1
HcyucjIeHue OCHOBHBIX 3JeMeHTapHbIX ¢(yHkumid. [IpomsBonnas cioxHoil ¢yHkuuu. IIpomsBomHas V1
CIIO)KHOW (PYHKIIMM M OOpaTHBIX TPUTOHOMETpHYecKHX (yHKIM. Bropas mpousBoaHas u Y01.1
IIPOM3BO/IHBIE BBICIIUX MOPSIIKOB. Y01.2
2. Ilpuno:keHusi Npou3BoAHON QyHKIIUIA. Y01.3
HccnenoBanne (QyHKIME € TOMOINBIO IPOW3BOJHOW: HWHTEPBAIBI MOHOTOHHOCTH U
KCTpeMyMbl (yHKIMH. AcumnTothl. IlpumeHenune BTOpoil npousBoaHoil. HampaBnenue
BBINYKJIOCTH rpaduka pyHkiuu. Touku nepernba. O6mas cxema ucciaenoBanus GyHKIUH.
3. Ilpenen n HenpepbIBHOCTD.
UYucnoBas mocienoBaTelbHOCT U ee mnpenaen. [lpeaen ¢yHkuuum Ha OECKOHEYHOCTH W B
Touke. OCHOBHBIE Teopembl O mpexaenax. IlepBblii M BTOpOW 3aMedaTeNbHbIE IPENEIIBI.
HenpeppiBHOCTE (pyHKIIMM B TOUKE M Ha IpoMexXyTKe. TOUKM pa3pbiBa MEPBOrO U BTOPOTO
poza.
B ToM yuciie, npaKkTHYeCKUX 3aHATHI 6
IIpakTnueckoe 3ansaTue Ne 1 J[udpdepennmpopanne cioxHbx QyHKINHN.
IIpakTuyeckoe 3ansaTue Ne 2 [IpumeHeHHE TPOU3BOTHON K UCCIEIOBAHUIO (DYHKITHIA.
IpakTuyeckoe 3ansiTue Ne 3 [I[pumeHeHne Npou3BOIHON K PEIICHUIO MPAKTUYECKUX 3a]1ay.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaa 31
WHTerpaasHoe 1. IlepBooOpa3Hasi U Heonpe/eJeHHbIH HHTErpaJl. gi
HCUHCIIEHHE OcCHOBHBIE CBOICTBa HEONPEAEICHHOrO uHTerpana. Tabmuma wuHTErpanoB. Metoabl 10 301.1
MHTETPUPOBAHUS: HENOCPEACTBEHHOE UHTETPUPOBAHNUE, METOJ Pa3JIOKEHUs, METO/ 3aMEHBI vo1.1
IIEPEMEHHOM. v01.2

2. lloHsiTHe onpeneIeHHOT0 HHTErpaJa.




CBolicTBa ONpENEIIEHHOr0 HMHTErpajga. 3ajada O HAXOKICHUM IUIOIIAAW KPHUBOJIMHEWHOMN
Tpanenuu. Popmyna Hrerorona-JleiitOHuna. Beiuucnenue ompeneneHHOr0 HWHTErpasa.
Brruucnienne miomianeii muockux ¢uryp. BeluncieHne reoMeTpuuecKuX, MEXaHHMYeCKHuX,
(bu3MYECKUX BEJIMYMH C MOMOIIBI0 OIpPENeIeHHOr0 MHTerpaia (IJIomaab KPUBOJIMHEHHOM
Tpamenuu, o0beM TeJ BpalleHHs, Macca HEOJHOPOIHOTO Teja, CTATUCTHYECKH MOMEHT,
KOODPJIMHATHI IIEHTPA TSHKECTH, MOMEHT WHEPIIHH)

Y01.3

B ToMm 4unciie, NpaKTHYECKUX 3aHATHI 6
IIpakTnueckoe 3ansitue Ne 4 Merosabl BBIYMCIEHUSI HEONPEIEICHHBIX UHTErpanoB. [Ipumenenne
MaTeMaTHYECKUX IpeoOpa3oBaHUi
IIpakTuyeckoe 3anaTHe Ne 5 MeTo bl BBIYMCIICHUSI HEOTIPEIEIEHHBIX UHTErPaIoB. MeTo 1 3aMEHBI.
IIpakTnueckoe 3anaTue Ne 6 [Ipumenenue gopmynsl HetoTona — JleliOHMIA 11 BBIYMCIEHUS
OIIPEAEIEHHOTO NHTETpaIa.
Tewma 1.3. Coaep:xkanue yueOHOro MaTepuaJa 31
Tuddepermpar 1. InddepenunaibHble ypaBHeHHs ePBOro MOPSAAKA ¢ Pa3Ae/AI0IUMUCS NepeMeHHbIMH. gg
LHBLC Huddepennman Gpynxmum. 3agauu, npuBoOAsIIUe K TUdPepeHIHaIbHBIM ypaBHeHsIM. [loHsATHE 0 301 1
ypaBHeHHA maddepeHnanbHOM  ypaBHeHUH.  uddepeHunanbHple  ypaBHEHHS € Pa3JIeISIOIIUMUCS v01.1
nepeMeHHbIMU. O0II1e U YaCTHBIC PEIICHUSI. vV01.2
2. Onnoponnsble TuddepeHnnATbHbIE YPABHEHUS IEPBOr0 MOPSI/AKA. Y01.3
Ompenenenre JUHEHHOTO AU GEPEHIMAILHOTO ypaBHEHHST TepBoro mopsiaka. Jluneitasie | 10
ypaBHEHHMS C TEpeMEHHbIMM KOod(pHuIMeHTaMU. 3afauyd, TMPUBOJAIMUME K OJHOPOIHBIM
muddepeHaNbHBIM ~ YPaBHEHUSIM TEPBOTO  MOpPAAKA. AJTOPUTM  pEIIEHHs  OJHOPOJHBIX
i depeHMaIbHbIX YpaBHEHUH.
3. JInHeliHbIe OTHOPO/IHBbIC YPABHEHHUSI BTOPOT0 MOPS/IKA ¢ MOCTOSHHBIMH KO3 PHIHEHTAMU.
OmnpeneneHue JIUHEHMHOr0 OJHOPOJHOrO JIUGQGEPEHIUATBHOIO YPAaBHEHUS BTOPOro IOPSIKA.
OCHOBHBIE METOBI PEILECHUS.
B TOM umciie, NpaKTHYECKUX 3aHATHI 4
IIpakTuyeckoe 3ansiTue Ne 7 Pemenue nuddepeHunanbHbIX YpaBHEHHH ¢ pa3aesSiOIIMUCS
IIEPEMEHHBIMH.
IIpakTnyeckoe 3ansiTue Ne 8 Perenue nugdepeHnnaibHbIX ypaBHEHHH IEPBOTO MOPSIKA.
PA3JIEJI 2 HIOHATHUE O YUCJIE. KOMIUVIEKCHBIE YN CJIA 10 1K 2.4, 11K 3.4, OK 02
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJa 4 36




PazBurtue Llenble, pauuoHadbHBIE U JeHCTBUTENbHBIE uyHcha. [IpuOMMKeHHOE 3HAYEHHE BEITUYMHBL Vv2
HNOHSTHS O uncie | AOCONIOTHasT U OTHOCUTENIbHAs MOrpemHocTd. JleWcTBus ¢ NpUOTIKEHHBIMU 3HAYCHUSMU. Y01.1
CpaBHeHMEe YHCIOBBIX BblpakeHuM. CraHmapTHas 3anuch uucia. JleWcTBus ¢ yuciamu B Y01.2
CTaHAAPTHOM BHJIE.
B ToMm unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnyeckoe 3ansitue Ne 9 [IpubnkeHHbIC 3HAYEHUS BETUYMH. AOCOIIOTHAS U OTHOCUTEIIbHAS
norpemHocTy. [IpaBuna npuOIMKEHHBIX BBIYUCICHHM.
Tema 2.2. Coaeprxanue yueOHOro MaTepuasa 32
Kommnnekchbie " y2
wena 1. OnpeaesieHne KOMILUIEKCHOI0 YucJa. /{eficTBuTenbHas 1 MHUMas 4acTh. ['eomeTpuueckas V021
MHTEpIpeTarus.
2. AJaredpauueckasi, TPMIOHOMeTpHYeCKasi M TMoOKa3aTeJbHasi ¢opma 3amucd 4Yucja. 6
Monyne u apryMeHThl KOMIUIEKCHoro uucna. Ilepexonm w3 omHoit ¢GopMbl 3amucu
KOMIUIEKCHBIX YHCEN B IPYTYIO.
3. Apudmerndeckne omnepanuy HaJ KOMIUIEKCHBIMH YHWCIIaMH. YMHOXCHHE, [IeJICHUE,
BO3BEJCHUE B CTEIICHb.
B ToM 4nciie, NpaKTH4YeCKHUX 3aHATHH 4
IIpakTnyeckoe 3ansitue NelO JlelicTBUs HaJl KOMIUIEKCHBIMU YHMCIaMHU B alireOpandeckoit popme
IIpakTnueckoe 3anaTue Nell JlelicTBUs HaJ KOMIUIEKCHBIMH YHCIAMH B TPUTOHOMETPUYECKON
(dopme.
PA3JIEJI 3 JHHEMHAS AJITEBPA 10 1K 2.4,TIK 3.4, OK 01
Tema 3.1. Coaeprxanue yueOHOro MaTepuasa 301.1
Marpuus u 1. TMonsTHe MaTpHu T i : YoLl
oNpeIeTHTENH . puubl. Tunbl marpuu. JlefcTBUS ¢ MaTpUllaMU: CIIOKEHUE, BbIUWTAHUE V012
MAaTpHll, YMHOKEHUE MATPUILIbI HA YUCIIO, TPAHCIIOHUPOBAHKUE MaTpULl, YMHOXKEHHE MaTpull, 6 V013
BO3BEJICHUE B CTEIICHb.
2. Omnpeneaurenb KBaapaTHoii MaTpuubl. Onpeaenurenu 2-ro U 3-ro nopsakos. IIpasBuio
Capproca. CBoiicTBa ONpeeauTeNeH.
B TOoM umciie, NpaKTHYeCKUX 3aHATHI 2
IpakTuyeckoe 3anaTHe Nel2 Briuncinenue onpeaennTesieil BTOPOro U TPEThEro MOPsIKOB.
Tewma 3.2. Coaep:xaHue yueOHOro MaTepuaJa 35
CucrteMbl - - " 301.1
. 1. OcHOBHbIE MOHATHSA M ONpeaeIeHUus: 00IMA BUJ CUCTeMbl JIUHEHBIX YPABHEHUH C 3- 4 V4
JIMHCHHBIX M3l IlepeMEHHbIMH. vo1.1

CoBMecTHBIE OMPCACIICHHBIC, COBMCCTHBIC HCOMNPCACICHHBIC, HCCOBMCCTHBIC CHCTCMbI
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ypaBHEHUH

JIMHEWHBIX YPABHEHUMN.
2. Pemenue cucteM nuHEHHBIX ypaBHeHHH mo (opmynam Kpamepa, meromom [Maycca u ¢
MIOMOIIIBI0 00PAaTHOW MaTPHUIIBL.

v01.2
Y01.3

B TOoM umciie, NpaKTUYECKUX 3aHATHI 2
IpakTuyeckoe 3ansaTue Ne 13 Penienue cucreMm JIMHEHHBIX ypaBHEHUN MeTo10M Kpamepa.
PA3JIEJI 4 SJIEMEHTBI AHAJJUTUYECKOM T'EOMETPUN 6 [IK2.4,11K 3.4, OK 01
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia 38
Bexkrops! I vi
oHstue BekTopa. Koopaunatel u 1inuHa BekTopa. ClokeHue U BBIUNTAaHUE BEKTOPOB. Y MHOKEHUE VO1.1
BEKTOpa Ha 4ucio. PaccTosiHue Mexay ABYMsl TOUKaMHU Ha IUIOCKOCTH. CKalsipHOE MPOU3BEICHUE 4 )
BEKTOPOB. YTIIbl, 00pa3yeMble BEKTOPOM C OCSMH KOOpPAMHAT. YTJIbl MEXAY BEKTOpPaMH.
KonnuueapHoCTh U epHEeHAUKYISIPHOCTh BEKTOPOB
B ToMm uunciie, npaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3ansaTue Ne 14 Apudmernueckrie onepannu ¢ BEKTOPaMHU.
Tema 4.2. Coaep:xanue yueOHOro MaTepuaJia 38
YpaBHeHus — — — VO01.1
IpAMOIt Ha Ob1iee ypaBHeHuE IpsiMOi. BekTopHOE 1 KaHOHUYECKOE YpaBHEHHE NMPsAMOl. YpaBHEHHE NPSIMOI B
TOCKOCTI OTpe3Kax. YpaBHEHHE MNPSMON C YIVIOBBIM KO3((UIMEHTOM. YpaBHEHHE NPSAMON, MPOXOJsIeit )
Kpusbie BT.OPOFO yepe3 JIB€ JaHHbIE TOYKH. YTOJ MEXAY JABYMs MNPSAMbIMH. YCIOBHE MapalieIbHOCTH U
— NEePIEHAUKYIIIPHOCTH ABYX MpsAMBIX. KpuBble BTOPOro Mopsika: OKpYKHOCTb, 3JUIUIIC, Tunepbona,
napabora.
PA3JEJI 5 OCHOBBI TEOPUM BEPOSTHOCTEH, MATEMATHYECKOH CTATHCTUKH W 16 [IK 2.4, TIK 3.4, OK 01,
ANCKPETHOU MATEMATHUKHA OK 02
Tema 5.1. ConepxxaHue y4eOHOIro MaTepuasa 39
OneMeHTEI DeMeHThl KOMOMHATOPHOI'O aHAIM3a: Pa3MELICHHUs, IEPECTaHOBKU, coueTanus. Popmyna OnHoma 4 YOL.1
KoMOuHaTopuku | HeroToHa. yol.2
B ToM unciie, NPAKTHYECKUX 3aHATHH 2
IIpakTuueckoe 3ansaTue Ne 15 Pemenue 3a1aq Ha OCHOBHBIE TTOHATHSI KOMOMHATOPUKHU
Tema 5.2 Copepxanue yuyeOHOIro MmarepuaJia 310
DJIEMEHTHI 8 Yo6
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TEOPUHU 1. IIpeamer Teopum BepositHOocTel. Ilonsitue o ciaydaiiHoM coObiTHH. IIpyHIUN Y01.1
BEPOSITHOCTEN U CJIOKEeHHSI U YMHOKEHHsI B TEOPUH BePOATHOCTEN. ¥01.2
MaTEeMaTU4ECKON Omnpenenenue ciny4aifHOro coObITHA. Bunmel  COOBITHIL:  JOCTOBEpHOE  COOBITHE,
CTaTUCTUKHU IPOTUBOMNOJIOXKHBIE  COOBITHSA,  HEBO3MOXHOE  COOBITUE  COBMECTHBIE  COOBITHSA,
HECOBMeECTHbIE coObITHA. Kitaccuueckoe ompeseneHne BEpPOsITHOCTH CIIYyYailHOTO COOBITHSL.
Omnpenenenne Npou3BeeHUs] COOBITHI M UX CyMMBI. TeopeMbl 0 MPOU3BEIECHUU U CyMMe
coObiTuii. CymMmma BepOSTHOCTEH ABYX MPOTHUBOIIOJIOXKHBIX cOObITHIA. Popmyrna OuHOMA
HeroToHa.
2. 3amaum MaTeMaTH4YeCKOW CTATHCTHKH.
CnyualiHas BeJIMYMHA M 3aKOH €€ pachpeleseHus. Marematuyeckoe OXHJIaHue |
JUCIIEPCUS CIyYaHON BEJTUYUHBI.
3. IlpencraBieHue AaHHBIX (Tadauubl, JUarpamMmbl, rpaguxu). Beibopka. YucjioBblie
XapPaKTEePUCTHUKH BHIOOPKH.
[Ipenmer wmaremaTtudeckoil cratuctuku. CTaTHUCTHYECKHE JaHHbE. [ eHepayibHas
COBOKYITHOCTh M BBIOOpOYHAsi COBOKYMHOCTb. OCHOBHBIE BHJbI BBIOOpOK. ['pymmupoBka
CTaTHUCTUYECKHUX JaHHBIX. OnpeeneHue CTaTUCTUYECKUX pacnpeaeneHuil. ['eomeTpuyeckas
WHTEPIIPETAINS CTATUCTUYECKUX pacIpeIeIeHU BEIOOPKHU.
B ToM umciie, npaKTHYECKUX 3aHATHI 4
IIpakTnuyeckoe 3ansitue Ne 16 Pemenne 3aad Ha BBIYMCICHUE KITACCUYECKON BEPOSTHOCTH C
HCIIOJIb30BaHUEM 3JIEMEHTOB KOMOMHATOPUKHU
I[IpakTuyeckoe 3anatue Ne 17 JluckperHas W HENpEepbIBHAS CllydaiiHash BeTWYHHA. 4
XapaKkTepUCTUKHU JUCKPETHOW U HENIPEPBIBHOW CIIy4alHOM BEIMYHH.
Tema 5.3 Coaepxanue yueOHOro MaTepuajia 37
ONeMEHTHL DJIEMEHTHl 1 MHOKECTBA. 3ajaHue MHokecTB. Omnepanuu Hag MHOXecTBaMu. CBOMCTBa omneparuit 4 3/052‘1
;?S)EZICTB HaJl MHOkecTBaMU. OTHomeHus. CBolicTBa oTHOIIEHUH. Jluarpammel Ditniepa-Benna. V2.1
B ToM umciie, npakTHYeCKUX 3aHATHI 2 v02.2
IIpakTuyeckoe 3ansaTue Ne 18 Onepanun HaJy MHOKECTBAMH
IIpomeskyTouHast aTTecTAUMSA - KOMILUIEKCHBIN NUddepeHupoBaHHbIM 3aueT
UTOoro 108
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3 YCJIOBUSI PEAJIM3AIIAY YUYEBHOM JTUCIATIIIMHBI

3.1 MaTepuajbHO-TeXHHYECKOe ofecrevyeHne
JIns peanuzanyy MporpaMMbl Y4eOHOH AWCIMIUIMHBI TPEITyCMOTPEHBI CIEAYIOIUE ClenUalbHbIe
TIOMCIIICHUS U OCHAILICHUC:

Tumn 1 HauMeHOBaHUE CIELHATILHOTO
OcHalleHue CIenUaILHOIO IOMEIEHUS

MTOMEIICHUS
KaOuHeT MynpTUMeIUIHBIE  CpEICTBAa  XpaHEHWs, IMepeJaud U
MareMaTuyecKux JUCHUTIINH npeICTaBICHUs HH(DOPMALIUH.
Y4eOHo-MeToinYecKas JOKyMEHTAIHs, TUAAKTHUECKHE
CpeJIiCTBa.

3.2 YueOHo-MeTOoANYECKOE H HH(POPMALHOHHOE 00ecnieyeHHe Peain3aluu MPOrpaMMbl

OcHOBHBIE HCTOYHHKH:

1. A63anoBa, H. M. Martematuka [DnekTpoHHBINA pecype] : yaeOHOoe mocobue / H. M. AG3arnosa,
10.H. Caguukora ; MI'TY. - Marauroropck : MI'TVY, 2018. - 1 snekrpon. ont. auck (CD-R). — Pexum
JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=5147.pdf&show=dcatalogues/5/9346/S147.pd
f&view=true . — MakpooOBEKT.

2. boromonoB, H. B. Maremaruka [DIeKTpoHHBII pecypc] : YyueOHMK s CpeTHEro
npodeccuonanbHoro oopasosanus / H. B. boromornos, I1. . Camoiinenko. — 5-¢ u3f., nepepad. u 101
— Mocksa : UznarensctBo FOpaiit, 2019. — 401 c¢. — (Ilpodeccuonansnoe odpazosanue). — ISBN

978-5-534-07878-7. — Pexum noctyma: https://biblio-online.ru/bcode/433286

3. XKurapesa, O. P. Marematuka [DnekTpoHHsbIil pecypce] : yueOHoe nocodue [mis CIIO] / 3. P.
XKurapesa ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). — Pexum
JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S36.pdf&show=dcatalogues/5/8838/S36.pdf
&view=true . — MakpooOBbEKT

JlonoJiHuTeIbHbIEe HCTOYHUKH:

1. I'manxux, E. A. MaremaTuka [OnexktpoHHbIi pecypc] : npaktukym [ang CIIO] / E. A. I'magkux,
E. B. ®opsikuna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snektpon. ont. muck (CD-ROM). —
Pexum JlocTymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S35.pdf&show=dcatalogues/5/8857/S35.pdf
&view=true. — MakpooObeKT.

2. Hlunaues, B. C. Bricmas maremaruka [OnekrponHblid pecype]: YueOnuk / B.C. Hlunaues. -
Mocksa: HUI] UH®PA-M, 2018. - 479 c.: 60x90 1/16. (neperuter) ISBN 978-5-16-010072-2, 1000 3k3.
— Pexxum nocryna: https://new.znanium.com/read?id=303892

3. Maremaruka: YueOHnoe mocooue / lanwmios 0. M., Hukonosa H. B., Hypuesa C. H., [Tox pen.
Kypo6enxko JI. H., Hukonosoii I'. A. - Mocksa: HUL] UH®PA-M, 2019. - 496 c.: 60x90 1/16. - (Bsiciiee
oOpazoBanme: bakamaBpuar) (Ilepermiér) ISBN  978-5-16-010118-7. — Pexum  jocryma:
https://new.znanium.com/read?id=327832

IIporpammuoe obecnieuenune u UHTepHeT-pecypenl:

HaunmenoBanmue I1O Ne ToroBopa Cpok neficrais
JIMIIEH3U U
: . : J-1227 ot
MS Windows 7 (moamucka Imagine Premium) 08.10.2018 11.10.2021
MS Windows 7 (moamnucka Imagine Premium) J-757-17 ot 27.07.2018
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https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S36.pdf&show=dcatalogues/5/8838/S36.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S36.pdf&show=dcatalogues/5/8838/S36.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S35.pdf&show=dcatalogues/5/8857/S35.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S35.pdf&show=dcatalogues/5/8857/S35.pdf&view=true
https://new.znanium.com/read?id=303892
https://new.znanium.com/read?id=327832

27.06.2017
MS Windows 7 (moaxmucka Imagine Premium) Iéo5822181(g 20.05.2017
MS Windows 7 (moaxmucka Imagine Premium) I[l-%.40271'-21051§T 13.07.2016
MS Office 2007 11;93352857 OeccpodHo
Kaspersky En(g););;‘; S;;:ngg JUTsl OU3Heca- I[2-331427-21071 ;)T 21.03.2018
Kaspersky Encg););; Sg;lgg JUTst OU3HEeca- I[Z-él41811'-21061 gT 25 12 2017
Foperky Endgom sty s Somes—| AZS Bt | a0
7 Zip pcnpoctpammenoe | 0%CCPO0

HNuTepHeT-pecypcesl:

1. Enunelii moptan uHTEpHET-TecTHpoBaHMs B cdepe oOpazoBaHuUs [DIEKTPOHHBIM pecypc]| -
https://i-exam.ru/ , cBoGomHbIN. — 3ari. ¢ 3kpaHa. S3. pyc.

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHWSA YYEFHOW JUCITATLTAHBI
KoHTpoib M OIlEHKA pe3ynbTaTOB OCBOEHUS IUCLMIUIMHBI OCYIIECTBIISETCS IPENOAABATEIEM B

MpOLECCE TCKYILICTO KOHTPOJIA U HpOMe}KYTOQHOﬁ aTTCCTalluu.

4.1 Tekymumii KOHTPOJIb:

No

KonTponupyemsle pasnessl
(Tembl) yueOHOM
JUCLIUIINHBI

KonTponupyemsble pe3ynbTarsl (yMEHUs,
3HAHUSA)

HaunmeunoBanue
OLIEHOYHOT'O CPEACTBA

PA3JIEJ 1 DJIEMEHTBI

MATEMATHYECKOI'O KonTponbnast padora
AHAJIN3A 31, 34,33,301.1,¥1,¥01.1,¥01.2,Y01.3 Nol
g[el\(ﬁ)l 1 [IpakTuueckas pabora
HPOCPCHIHATLHOC V1,V¥01.1,¥01.2,¥01.3 (mpakTuyeckoe
VCUHCIICHUE
3a/1aHKe)
Tema 1.2 [TpakTryeckas pabora
VHTerpanbHoe HCUHCICHHE | V1 Y(1.1,V01.2,Y01.3 (HpaKTI/I‘)IeCKOG
3aJlaHue
Tema 1.3 [TpakTuyeckas pabora
Huddepenunanbabie V1,Y01.1,Y01.2,Y01.3 (mpakTHUyeckoe
YpaBHEHHUS 3aJlaHuE)
PA3JIEJI 2 ITIOHATHE O
YUCIIE.
KOMILIEKCHEBIE 32,36,¥2,¥02.4,¥3,¥01.1,V01.2 Tecr 1
YHNCJIA
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https://i-exam.ru/

Tema 2.1. PazButue

[TpakTrueckas padota

MOHATHS O YUCIIE Y3,¥01.1,¥01.2 (mpaxkTuyeckoe
3aJIaHKE)

Tema 2.2. KomruiekcHbIe [TpakTudeckas pabora

4yucia v2,¥02.1 (mpakTHYecKoe
3a1aHue)

PASIET 3 JIMHEMHAS 35,301.1,¥4,¥01.1,¥01.2,¥01.3 Tect 2

AJI'EBPA

Tema 3.1. MaTpuiibsl u

[TpakTuueckas pabota

OTpEICTUTENH V4,¥01.1,¥01.2,Y01.3 (mpaxkTuyeckoe
3aJIaHHE)

Tema 3.2. Cucremsr [TpakTudeckas pabora

JIMHEWHBIX YpaBHCHUH vV4,¥01.1,¥01.2,¥01.3 (mpakTHYecKoe
3a1aHue)

PA3JIEJ 4 DJIEMEHTDBI

AHAJIMTUYECKOU KontpoasHas padbora

IT'EOMETPUA 38,7,Y0L.1 No2 b ’

Tewma 4.1. BekTopsl [IpakTuueckas padota
V7,¥01.1 (mpakTHUyeckoe

3aJIaHKe)

PA3JEJI 5 OCHOBBI

TEOPUU

BEPOSITHOCTEM,

MATEMATHUYECKOMH

CTATUCTUKU U 39

JMCKPETHOU 310,37,302.2,Y6,Y01.1,Y01.2,y5,y02.1,y | KontponpHas padora

MATEMATHUKH w2 ’ T T Ne3

Tema 5.1. DnemeHThI
KOMOHWHATOPUKH

v6,¥01.1,¥01.2

[IpakTuueckas pabora
(mpakTuueckoe
3a/1aHKE)

Tema 5.1. DnemeHTbI
KOMOMHATOPUKHU

¥6,¥01.1,¥01.2

[TpakTudeckas pabota
(mpakTuyeckoe
3a/71aHue)

Tema 5.3 DneMeHTHI TeOpun
MHOKECTB

¥6,¥01.1,¥01.2

[TpakTuyeckas pabora
(mpakTHUYecKoe
3a71aHue)

4.2 TIpoMe:KyTOYHAasI ATTeCTAIUSI
[IpomexxyTounast arrectauus OOyYarOIIMXCS OCYIIECTBIACTCS IO 3aBEpPIICHUN H3Y4YCHUS
JAUCHUILIWHBI U TTIO3BOJIACT ONPEACTINTE KAYECTBO U YPOBCHBL €€ OCBOCHHMH.
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dopma MNPOMEKYTOYHOM  aTTeCTalMM MO JUCHUIIMHE MaremMaTuka —  KOMIUIEKCHBIN

Qg QepeHIIMPOBAHHBIN 3aUeT.

Pe3yabTarnl 00yyeHus

OueHo4YHbIE CpecTBA
JJIs1 IPOMEKYTOYHOM aTTeCTAIUN

31,32,33,34,35,36,37,38,39,310,301.1,
302.1,¥1,¥2,¥3,¥4,¥5,Y6,Y7,Y01.1,
v01,2,¥01.3,Y02.1,¥02.2

1. Bunasl marpwuir.

2. BeibepeTe 0IMH U3 METOJIOB PEUICHHS CHCTEMBI
ypaBHeHuii: Kpamepa, ["aycca, oOpaTHOM MaTpHIIbI.
Omnpenenute dTanbl peICHUS TaHHOMW 3a/1a4 U PEIIUTE €e.
{33: —y=-14,

—x+2y=13
4. JlocTHKEHUST HEKOTOPBHIMH aBTOMOOWIIIMH CKOPOCTEH
PEACTaBIICHBI CIIMCKOM:

95,110,100,95,120,110,110,90,90,95.

Haitgure: BapuanmoHHBIA psif, pa3sMax, MOAY, MEIHUAHY.
Bri6epere ONTUMAJBHBIH dbopmar odopmieHus
pe3yJIbTaToB.

5. Ilpoananu3upyiite 3agady, COCTaBbTE IJIaH U JTAllbl €€
pEIIeHNs] U PEeIIUTe: BBIYUCIUTH IUIOIAAb HECTAHAApPTHOM

_ 2 N
JleTalid, OTPAaHUYEHHON JIMHUAMU y=6x-x°, y=0;

Omnpenenure Tarbl peHIeHUS 3a1a91 U BBIITOJHUATE
NEUCTBUS:

6. BeImoHUTE NeHCTHBUS HAJl KOMIUIGKCHBIMU YHCIIAMH B
anredpandeckoi popme

(1+2i) —(3—2i)-(3+2i)=

a=12; 0;-1}
7. BexTopbl 3aaHbl KOOpAMHATAMMU: "

b={-1 —3;4}

WX ckansapHoe npousBeeHue & b PaBHO ...

8. Cpemu 120 neraneii 20 HecTaHAapTHBIX. BeposiTHOCTH
TOTO, UTO B3sITasl HAYTaJ| IeTallb OKAXKETCA HECTaHAAPTHOM
(coOwIiTHE A), paBHa

9. Ilpoanammsupyiite 3anaqy. Opopmute pe3yaprar

MAaTE€MAaTU4YCCKUMMHU CMUMBOJaMU.

A B, ¢
Ha pucynke nzo0paxeHbl MHOXKECTBa =~~~ 7 U -

L3

3amTpuxoBaHHast 00J1aCTh COOTBETCTBYET MHOXECTBY ...
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Kpurepun onenku 1uppepeHupoBaHHOIO 3a4€eTa

—«OTIU4HO» - TEOPETHUYECKOE COJEpXKAHHUE Kypca OCBOEHO IOJIHOCTBIO, 0e3 MpoOesoB, yMEHUs
c(OpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOi YydeOHBIC 3alaHUs BBINOJIHEHBI, Ka4eCTBO WX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0po1I0» - TEOPETUIECKOE COAEPHKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 Mpo0enoB, HEKOTOPhIE
yMeHus1 C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOTpaMMON YydeOHbIE 3aaHus
BBINOJIHEHBI, HEKOTOPBIE BH/Ibl 3aJaHUI BBIITOJIHEHBI C OIIMOKAMH.

—«Y 10BJIETBOPUTEIBHO» - TEOPETUUECKOE COAECPKAHUE Kypca OCBOEHO 4aCTUYHO, HO IIPOOENbI He
HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMble YMEHHS paOOThl C OCBOCHHBIM MAaTepHaAOM B
OCHOBHOM C(OPMHUPOBAHbI, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX MIPOrpaMMoil 00yueHHs yueOHBIX 3aaHHi
BBINOJIHEHO, HEKOTOPBIE M3 BBIIIOJHEHHBIX 33aHUH CO/IepKaT OMINUOKY.

—«HeynoBiIeTBOPUTEIIBHO» - TEOPETUYECKOE COJEp’KaHHE Kypca HE OCBOEHO, HEoOXOIUMbIe
yMeHus He c(OPMHUPOBAHBI, BBIIOJIHEHHbIE YUeOHbIE 331aHUs COAEPIKAT IPyObIe OIINOKY.
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[Tpunoxenune 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/blI OBYUYEHUA
1. AKTHBHBIE U HMHTEPAKTUBHBIE METOJbl HCIOJB3YIOTCS IpPHU IPOBENECHUU TEOPETHUYECKUX U
MIPAKTUYECKUX 3aHATUN:

Pasnen/Tema

HpI/IMCHHeMHe AKTHUBHBIC
N MHTCPAKTHUBHBIC MCTOAbI

Kpatkas xapaktepuctuka

Pazgen 1 DiaeMeHTHI

MATEMATHYCCKOI'0 aHAJIN3a

Tema 1.1
Huddepennmanbaoe
UCYHCIICHUE

Tpenunr

TpeHuHr 00y4aroNuii, HapaBIeHHBIA Ha
BbIPa0OTKY HABBIKOB BBIYUCIICHUS
MIPOU3BOAHOMN

TecToBbIl KOHTPOJIb B PEKUME OHJIAH
(naTepHeT-TpeHaxxepsr GII10)

1. ITpousBoaHas HYHKIIUH

¥V =(x2 +2x)-sin x
v paBHa ...

(xz —4:{+7‘)3

2. IIpousBoanas Y
¢byHKIMU paBHA

—x3 +6x2 +15x+10

1'_.
3. OyHKIHUA ~
UMECT MUHUMYM, PaBHBIH ...

Tema 1.2
HNHTerpanbHOE
HCUYUCIICHUE

AHanu3 KOHKpEeTHOH
CUTYalluU-yIPa)KHEHUS

1. CxopocTh IBIDKEHUS TEena 3aJaHa

ypasuennem  V(1)= 47 =21-3  Torma IyTb,

IIPOMJICHHBIN TEJIOM 3a 3 CEKyHJbl OT Hadaia

JIBUJKCHHS, PABEH ...

2. Teno IBUKETCS MPSIMOJTUHEHHO co
v(t) = (3t% + &)

CKOPOCTBIO . Torma nyTs,

IIPOMJICHHBIN TEJIOM 3a MPOMEXYTOK BPEMEHHU

orf=1 zlorzil,paBeH...

Tema 1.3
HuddepenunanbHbie
ypaBHEHUS

Tpenunr

TpeHuHr 00y4arouii, HanpaBIeHHBIA Ha
BbIPa0OTKY HAaBBIKOB BBIYUCIIEHUS OOIIETO
peweHus qudpepeHraIbHbIX ypaBHEHUH
TecToBBINM KOHTPOJIb B PEKUME OHJIANH
(uaTepuer-TpeHaxepsl GII10)

1. Pemenuem (00IIUM UHTETPAJIOM)
muddepeHIMaTBHOTO YPaBHEHUS C
pa3IeIAIOIUMKC IEPEMEHHBIMU

b —sin’y-dk =0

cOs X
2. Pemienuem

SABJISICTCA ...
g depeHInaTbHOTO

y’+l 3x

ypaBHEHHS X ABJISAETCS ...
3. O6ummM pemeHneM JuddepeHIaIbHOro
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LJ
YpPaBHEHUS y =8cosdx—12 qppgeres ...

Pazpgea 2. [lousiTue o

qucae. KoMmiaekcHble yncia

Tema 2.1. PazButue
HOHATHUSA O YUCIIE

Tpenunr

Tpenunr oOydJaromuii, HampaBJICHHBIA Ha
BBIPAOOTKY HABBIKOB MPHOIMKEHHOTO 3HAUYEHUS
BBIp@XXEHHS, aOCOJIOTHOW W OTHOCUTENIBbHOI
MOTPEIIHOCTH

1. IlpubGnmxeHHOE  3HAYEHHE  BBIPAKEHUS

/80,7 paBHO...

2. IlpubnwxeHHOEe  3HAYCHHE  BBIPAKCHUS

4 f
0.96 paBHO..

3. Jlst BBIYMCIIEHUS TUIOINAAN CTEHbI U3MEPUIIH
ee nHy W mwupuHy. [Homyuunu 603 cm u 245
cM. OkpyrnuB noay4deHHsle pe3yapTaTsl 1o 600
cM u 250 cM COOTBETCTBEHHO, BBIYMCIIHIIN

mromans cremsr 2O = 000-250=150000

(xB. cM.) Torma oTHOCHTENbHAs IMOTPEIIHOCTH
HOJIy4EHHOTO pe3ysIbTaTa paBHa ...
4. Tlpu BBIYMCICHUHM 3HAUCHHS BBIPAKCHUS

Z=x-57v
" JAHHBIC B YCJ'IOBI/II/I 3aJa4yu

x=998  y=5]

3Ha4YCHUA OKpYIIUIIN OO

HENBIX H  MOJYYHIIH: z=100-5-5=75.
Torga aGComOTHAS IOrPEMIHOCTE MOJTYyYEHHOTO
pe3ynbTaTa paBHa ...

Tema 2.2.
KommiekcHbie uyncia

Tpenunr

Tpenunr oOyvaromuii, HampaBJIeHHBIH Ha
BbIpa0OTKY HAaBBIKOB CJIOXKEHHS, BbIYWTAHUS,
YMHOXEHUS U JEJICHNS KOMIUIEKCHBIX YHUCEIl B
anredpandecKou dbopwme, nepeBoaa
KOMIUIEKCHBIX 4YHCeJl M3 anreOpandyeckod B
TPUTOHOMETPUUECKYI0 (QOpMYy M JAEUCTBUS C
HUMU

TecToBBIM KOHTPOJIb B PEKHUME OHJIANH
(uatepHeT-TpeHaxkepsl OII10)
1.IlpousBeneHrne KOMIUIEKCHBIX  YMCEIl

Zy=3-21 Z,=—-4+351
I/I L

PaBHO ...
2. Kopuun  kBampaTHOTO  ypaBHEHUS
2
X" —13x+48=10 PABHI ...
3. Yucno, CONPSIKEHHOE c
KOMILICKCHBIM YHCIIOM
PaBHO ...
4, Monynb KOMILIEKCHOI'O qucia

7z =3I -(4 +21) DABEH ..
5. Hatitu HYaCTHOC KOMIIJICKCHBIX  YHCECJI
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7 = S(COS(—GT )+ isin (— 60° ))H

Zy = %(cos(— 20°]+ isin (— 20°D

a

6. Tpuronomerpuueckas dopma
KOMILIEKCHOTO uncia Z = —/ pmeer
BU ...
7. CrerneHnb  KOMIUIEKCHOTO  4HCIIA
(2(#.:05{—25” ]+1’51’n {—25” mﬁ
paBHa ...
Pa3znea 3. JIuneiinas ajareopa
Tewma 3.1 Tpenunr Tpenunr oOywarouiuii, HampaBJICHHBI Ha
MaTpHuIis! 1 BBIPAOOTKY HaBBIKOB BBIYHMCIICHUS
oTIpeenuTenH ompenenuTene 2 u 3 TMOpsAKa; CIOXKEHUE,
BBIYUTAHUE MATPHUIl, YMHOXEHUE MATPHUIIBI Ha
YHCIO YMHOXKEHHE MAaTpUIl, BO3BEACHHE B
CTEIEHb.
1. Y3BecTHO, YTO ONpEaETUTENH BTOPOrO
12 x
-
Fy
nopsiika paBeH 6.
Toraa x mpuHUMAaET 3HAYCHHUE ...
2. OnpenenuTesb TPETHETO TOPSIKa
3 4 =5
g 7 -2
2 -1
paBeH ...
2 -3
A=
-1 1
3. JlaHBI MATPHIIBI "
1 2
B=
0 1
Torpma marpuia BxA-A4AxEB paBHa ...
Tema 3.2 I'pynnosas quckyccus I'pynnoBass 1uCKyccHst METOAOB  PELLICHUS

Cucrempl TMHENHBIX
YPaBHEHUM.

CHCTEM YpaBHEHUH. KomnektuBHoe
00CyX/IeHHE  METOJIOB  pEIIEeHUS]  CHUCTEM
ypaBHEHUU U BbIOOp Hambosee 3(hPeKTUBHOTO
u3 Hux: Kpamepa, I'aycca, oOpaTHO# MaTpUIbL.
Pemmnte crcreMy JIMHEMHBIX YPaBHEHMIA:

2x -3y =17,
1 Sx+6y=9
3x —5y—2z=-125,

6z =—24, ! 3y+Sz=1,

12y +2z=32 3 Ty=14
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Paszneua 4. JjieMeHTbI AHAJINTHYECKOI TeOMeTPHUHU

Tema 4.1. BekTopsl

Tpenunr

TpeHuHr 00yyaromuii, HarpaBJICHHBIN HA
BBIPA0OTKY HABBIKOB BBIYUCIICHUN KOOPMHATHI
BEKTOpA, JJINHBI BEKTOPA, CKAISIPHOTO
MIPOU3BE/ICHUS BEKTOPOB.
1. Jlana touka A (-9; 2).
KoopanHarsl TOUkH, CHMMETPUYHOK
JTAaHHOM OTHOCUTEJIbHO Hayaja KOOpJAWHAT,

PaBHHI ...
2. JlaHBI BEKTOPHI 4= { 5 - 31 } "
b={-1.2:-2}
Torna BexTop 2d+3D pyeer KOOPJIMHATHI ...
3. Jlanst Bextopbl: &~ {_ L;3; 4} u
b={2:0;6}. .

KaJlsIpHOE MIPOU3BECHUE
a-b paBHO

Tema 4.2.
YpaBHEHHUsI PSIMOM
Ha IUIOCKOCTH.
KpuBbie BTOpOro
MOPSIIKA.

I'pynnosas nquckyccuns

['pynmoBas auckyccus o cnocodax 3agaHusx
YpaBHEHUH MPSAMOI Ha MIIOCKOCTU
1. B KoopauHaTHOU 1mockocTH XOY nuHus
3aj71aHa apaMeTPUYECKU:

x =2t +1,
y=2-1.

Torza, MCKIIIOUUB t, HONYYNUM ypaBHEHUE
JIMHUMU ...
2. W3BecTHO, 9TO TUIIEPOOIA

I.'E 2

T J_j -1

a b- IPOXOIHUT Yepe3 Touku M
(5:12)

u M; (3; 0). Torzma ypaBHeHHEM
runepoosbl OyIeT ...

3. YpasHeHue npsAMOii, IPOXOSIIEH Yepe3
nBe Touku A u B, umeer Bun

X—Xy _ V=Yg
Xg4—Xp VY4~ DVpB
Tornma ypaBHEHUE NPAMOM, IPOXOAALIEN
- —1:5

yepe3 TOUYKH A(E, ]) u B( 1; “)-‘

HMEET BUJI ...

4. VYpaBHEHHEM DIUIUIICA, H300PAKEHHOTO
Ha YEPTEKE,
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Y

I
i

ABIIACTCA ...

Pa3znes 5. OcHOBBI TeOpUS BEPOSITHOCTEH, MATEMATHY€CKOM CTATUCTHUKYU U TUCKPETHOM

MaTEeMaTUKH

Tema 5.1.
DneMeHTbI
KOMOWHATOPHUKH

TpeHunr

TpeHuHT 00yUaromuii, HarpaBJICHHBIN Ha
BBIPAOOTKY HABBIKOB BHIYMCIICHUS YHCIIA
MePEeCTaHOBOK.

TecToBBINM KOHTPOJIb B PEKUME OHJIANH
(uatepHeT-TpeHaxkepsl OII10)

1. U3 OykB clioBa «penaKTOp» COCTABIISIOT
pas3JMyHbIe CJI0Ba U3 BOCbMHU OYKB. BykBa «p»
MOKET CTOSITh TOJIbKO B Ha4aJie U B KOHIIE
cioBa. OcranbHble OYKBBI UCIOIB3YIOTCS
POBHO OJIUH DPa3.

Toraa yncio Bcex BO3MOKHBIX MOTYYEHHBIX
CJIOB PaBHO ...

2. I3mudp 1, 2, 3, 4, 5 cocTaBisOT
MATU3HAYHBIC YUCIIA, B KOTOPBIX HET
noBTOpstoumxcs nudp. Toraa KOTU4eCTBO
BCEX BO3MOYKHBIX TAKUX YHCEN PABHO ...

Tema 5.2
DeMEeHTHI TEOPUH

AHanm3 KOHKPETHOU
CUTYyaIMHU-yIIPAKHEHUS

W3BecTHBI pe3yabTaThl 9K3aMEHOB 10 TPEM
IIpeAMETaM B TPYIIIE CTYICHTOB:

BepOHTHOCTeﬁ u N | ®HO MaTeMaTHKA | HCTOPHA | HHOCTD. A3BIK
MaTeMaTHYeCKOi 1| Bymyesa: |.5 3 &
2 | Buktopos | 2 3 4
CTaTUCTUKH % | Temn. |4 1 5
4 | KoctpoB |5 4 5
5 | dykuna |4 4 3
6 | Ozepoa |4 3 5
7 |TlomoBa |3 3 2
8 |CpetmoB | 4 4 4
3aoanue:
BeposiTHOCTB TOr0, 4TO BHIOPAHHBIHN CIy4aifHBIM
00pa3oM CTYJIEHT CIaJl CECCHIO Oe3 JTBOCK,
paBHa ...
Tema 5.3 TpeHunr . .
TpeHuHT 00yJaronuii, HaNPaBIEHHBIN Ha
DJIEMEHTHI TEOPUH
BBIPaOOTKY HABBIKOB CIIOCOOOB 3aaHUs
MHOKECTB

MHOKECTB; IICPCCCUCHU, 06’LC,E[I/IHGHI/IH,
Pa3HOCTH MHOXECTB.

1. 3anumuTe MHOXKECTBO MEPEUUCIICHUEM U C
MTOMOIIBIO XapaKTEPUCTUYECKOT0 CBOMCTBA
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1) MHOXECTBO  HaTypalbHBIX
YHUCEJ, MEHBIIINX

2) MHOXECTBO MEJBIX YHCE,
Ooupiux -11 1 MeHpIHx 11,

3) MHOXECTBO  HATypaJIbHBIX
YUCell, KPaTHBIX 7, MEHBIINX 75

2. JlaHpl MHOXKECTBA 4= {3; 37 E} u
B=1{2:4;6:8:10} ANB

PaBHoO ...

. Torna

3. [lyctb Ha prcyHKe N300paxKeHbl MHOXKECTBA

4.8, C

AN

Torma 3alITPUXOBAHHAA 00J1acTh
COOTBCTCTBYCT MHOKCCTBY ...

22




MEPEYEHb IPAKTUYECKHNX 3AHATUI

[Ipunoxenue 2

Pa3nesbl/TemMbl TeMbl NpaKTHYECKUX 3aHATHI Kouunuyect | TpebGoBan
BO yacoB | ust ®rocC
C110
(ymeTn)
Paszgen 1 DiieMeHThI MATEMATHYECKOI0 AaHAJINU3A 16
Tema 1.1 IIpakTnueckoe 3ansaTne Ne 1 2 Vi
Hudbdepennmansuoe | [uddepennupoBanne caokHbIX QYHKIIUN. Y01.1
HCYUCIICHUE IIpakTnueckoe 3ansaTHe Ne 2 2 Vi
[IpumeneHnne npou3BOHON K UCCIIEI0BAHUIO V01.1
GyHKIHH. Y01.2
Y01.3
IIpakTuyeckoe 3ansaTe Ne 3 2 Vi
[IpuMeHeHHe IPOU3BOIHOMN K PEILIEHUIO YO01.1
MIPaKTUYECKUX 3ajau. ¥01.2
Y01.3
Tema 1.2 IIpakTnueckoe 3anaTne Ne 4 2 v1
WuTerpanbHoe Metonabl BBIYUCIICHUS HEOIpeIeNICHHBIX YO01.1
HCUYUCIICHUE HMHTETPAJIOB. IIpuMeHeHHe  MaTeMaTH4eCKuX Y01.2
npeoOpa3oBaHuil. Y01.3
IIpakTuyeckoe 3ansaTHe Ne 5 2 Vi
Metonabl BBEIYHCIICHUSI HEOIpeeICHHbBIX V01.1
MHTErpanoB. MeTos 3aMeHBbI. ¥01.2
Y01.3
IIpakTuyeckoe 3ansitue Ne 6 2 Vi
[Ipumenenue gpopmynsl Hetorona — JleliGnuna ans YO01.1
BBIYHMCIICHHS ONIPENECIICHHOIO UHTETpaIa. Y01.2
Y01.3
Tema 1.3 IIpakTuyeckoe 3ansitue Ne 7 2 Vi
Huddepenunansusie | Pemenune nuddepeHnmanbHbIX ypaBHEHUH C Y01.1
ypaBHEHUSA pa3IenAOIUMUCS IIEPEMEHHBIMH. Y01.2
Y01.3
IIpakTnuyeckoe 3ansitue Ne 8 2 Vi
Pemenue nuddepeHnmanbHbIX ypaBHEHUN IEPBOTO Y01.1
MopsJKa. V01.2
Y01.3
Pasnea 2. [lonsitue 0 ynciae. KommiekcHbie yncaa. 6
Tema 2.1. Pazputue | [lpakTudeckoe 3anaTue Ne 9 [IpuGnuxeHHbie 2 y3
TOHATHS O YHCIIE 3HAa4YeHHUs BeJIMYMH. AOCOIOTHASI U OTHOCUTENbHAS YO01.1
norpenrHocTH. [IpaBuiia mpuOIMKEHHBIX YV01.2
BBIYMCIICHHI.
Tema 2.2. IIpakTuyeckoe 3ansaTue Nel( 2 y2
Komnnekcupie uncna | JlelicTBUs HaJl KOMIUIEKCHBIMU YHCIIaMH B V02.1
anredbpandeckoit opme
IIpakTnyeckoe 3anaTue Nell 2 y2
JleficTBUS HaJ KOMIJICKCHBIMHU YHCIIaMU B v02.1
TPUTOHOMETPUYECKOH (opMe.
Pa3nea 3. JIuneiinas aaredpa 4
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Tema 3.1. Matpuupr | [IpakTudeckoe 3ansitue Nel2 Boruncienue 2 V4
U ONIpEeACIUTENN OIIpEAEIUTENEN BTOPOTO U TPETHETO MOPSIIKOB. Y01.1
Y01.2
Y01.3
Tema 3.2. Cucremsl | IlpakTuyeckoe 3ansaTue Ne 13 2 V4
JIMHEUHBIX Pemenne cucreM JTMHENHBIX YPaBHEHUN METOIOM Y01.1
YpaBHEHUU Kpamepa. Y01.2
Y01.3
Pa3nen 4. JjaeMeHThbl aHAJTUTHYECKOH reoOMeTPUM 2
Tema 4.1. Bexropsr | IIpakTuyeckoe 3ansaTue Ne 14 Apudmernueckue 2 vi7
onepanuu ¢ BEKTOpaMu VYOI.1
Pa3nes 5. OcHOBBI TeOPHH BepOSATHOCTEH, MATEMAaTHYeCKOH 8
CTATHCTHKHU U THCKPETHOI MaTeMaTHKH
Tema 5.1. Onements! | IIpakTuyeckoe 3ansaTue Ne 15 2 Y6
KOMOHHATOPUKH Pemienue 3a1a4 Ha OCHOBHBIE IOHATHUS YO01.1
KOMOWHATOPHUKH Y01.2
Tema 5.2 IIpakTnyeckoe 3ansaTue Ne 16 2 Y6
DNEeMEHTHI TEOpUU Pemnrenne 3agau Ha BRIUMCIICHHE KIIACCUUECKOM VYo01.1
BEPOATHOCTEN U BEPOSTHOCTH C UCIIOJIb30BAHUEM JIEMEHTOB Y01.2
MaTeMaTHYEeCKOil KOMOHMHATOPUKH
CTaTUCTHUKH IIpakTHyeckoe 3ansitHe Ne 17 JluckpeTHas U 2 Y6
HenpepbIBHAs Ciy4yaiiHas BEJIUYUHA. Y01.1
XapakTepUCTUKU NUCKPETHOU U HENIPEPBIBHOU Y01.2
CIIy4ailHOM BEJIWYMH.
Tewma 5.3 Dnementsl | IIpakTuyeckoe 3anaTue Ne 18 2 V5
TEOPUU MHOKECTB Onepanuu HaJ MHOXKECTBAMU ¥02.1
¥02.2
NTOI'O 36
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OBPA3OBATEJIbHBII MAPIIPYT

[Ipunoxenue 3

Koutp | Konrpomupyem
0JIb- bIC pasieibt KoHTponupyemblie pe3ynbTaThl OueHOYHBIE CPEICTBA
Hasl (Tembl) yueOHOM
TOYKA JUCIUILTUHBI
Nel Paznea |. 31,34,33,301.1,¥1,Y¥01.1 ,Y01.2,Y01.3 | Koutpoasha | 1. Tect
JIEeMEHTBI s1 pabora Nel | 2. [Ipaktudeckoe
MAaTeMaTHYeCK 3aJJaHue
0ro aHAJIM3a
Ne2 Paznen 2. 32,V¥2,¥02.1 Py0exxkubiii T
ecT
Ilonsitue o TecT Nel
qucJie.
KommiekcHbI
€ yucjaa
Ne3 Pa3znen 3. 35,301.1,¥4,¥01.1,¥01.2,Y01.3 Kontpoabna | 1. Tect
JInneitnas s1 pa6ota Ne2 | 2. [Ipaktuueckoe
ajaredpa 3aJ1aHue
Ne4 Paznen 4. 38,V7,Y01.1 Py6exkubiii T
ecT
DJ1eMeHTbI TecT Ne2
AHAJNTHYECKO
il reomeTpun
Neb Paznea 5. 39,310,37,302.1,¥6.Y01.1,Y01.2,¥5 | KouTpoabHa | 1. Tect
OcHoBBI ,¥02.1,¥02.2 s1 padora Ne3 | 2. [IpakTuyeckoe
Teopus 3aJlaHue
BepPOSITHOCTEI,
MaTeMaTH4ecK
OH CTATHMCTHKH
U M CKPeTHOI
MATEeMATHKH
IIpome | Kommnexcueii | 31,32,33,34,35,36,37,38,39,310,301.1, Hroropas
kyTou | muddepenuupo | 302.1,Y1,¥2,¥V3,¥4,V5,V6,Y7,Y01.1,Y | koHTpoJIbHA TecToBrle
Hasl BaHHbIN 3auer | 01,2 ,Y01.3,Y02.1,¥02.2 b 3amanus (OII10)
arrecT pabora
anus
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JUCT PETUCTPALIUY U3MEHEHUI Y TOMTOJIHEHUM

Ne | Paszpen paboueii Kparkoe coneprxanue n3MeHeHHs/JOIOTHEHUS Jara, IMoamuce
n/m MpOTPaMMBbI Ne nporokona |npexncenarens
3acemanms ITIIK TIK
Pabouast mporpamMma y4eOHOW AWCIMIUTHHBI «MaTemMaTHkKa
aKTyalu3upoBaHa. B pabouyio mporpaMMy BHECEHBI CIEIYIOIINE
W3MCHCHHS:

3 VCJIOBUSA | B cBsi3u ¢ 0OHOBIEHHEM MaTepHalbHO-TEXHHUYECKOTo obecreuerus | 16.09.2020 r.
PEAJIMBALIMU | n. MarepuanbHO-TeXHHYECKOE O0ecneueHne YuTaTh B HOBOH |[Ipotoxom Ne 1 =4
[MPOI'PAMMUBI | penaxumu:
JUCHUTTJIMHBI Kabuner MaremMaTHyeCKUX JUCLUILUIMH

VYueOHast ayauTopusi Uil NPOBEACHUS y4eOHBIX, MPAKTHYECKUX
3aHSATHH, AJIS1 TPYNIIOBBIX M WHIMBHIYAJIBHBIX KOHCYJIBTALMH, JUIs
TEKYIIEro KOHTPOJISl U IPOMEKYTOYHOH aTTeCcTally.

Pabouee MecTo mpenogaBaTeNs: NEPCOHAJIBHBIA KOMIIBIOTED,
paboune MecTa 00yJaroIuXcs, J0CKa yaeOHast, yucOHas MeOeb;

Mopenu reoMeTpHIecKuX TeI.;

IIepcoHanbHbIE KOMIIBIOTEPHL

3 YCJIOBUS | B cBsa3u ¢ 00HOBICHUEM MaTepUaIbHO-TEXHUIECKOTO 00ECIIeUeHUT 16.09.2020 r.
PEAJIU3ALINU | 1. [IporpammHoe obecrieuenne u HTEpHET-pecypChl YUTATh B [Iporokos Ne 1 = 4
[NPOT'PAMMBI | HOBOI pegakuuu: 4
JUCHUIIJIMHBI| MS Windows (mommucka ImaginePremium) morosop d-1227 ot

08.10.2018, cpox amevictBus:11.10.2021

CalculateLinuxDesktop ~ cBobomHo  pacmpoctpansemoe  I10O
(https://www.calculate-linux.org/ru/), cpok aeiCTBHS: OECCPOIHO
MS Office Nel135 ot 17.09.2007, cpok neiicTBus: OECCPOUHO

7 Zip cBobomno pacmpoctpansemoe (https:// www.7-zip.org/), cpok
JIeUCcTBHs: OECCPOUHO

3VCJIOBUA | B cBia3m ¢ 3aKilO4eHHEM  KOHTPAaKTOB co  CcTOopoHHuMH | 16.09.2020r.
PEAJIM3ALIUU | snektpoHHbIMU OuOmMoTedHbiMu cuctemamu “FOpaiit” (Konrpakrt | ITporoxon Ne 1 2
IMPOTPAMMBI | Noe K-55-20 ot 25.08.2020 t. OOO «DneKTpoHHOE H3AATEIHCTBO 3
JIMCLIMIIIMHBI| FOPAMT», 01.09.2020 . mo 31.08.2021 r.), 95C 3HAHHUYM

(Korrpakt Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM»,
01.09.2020 r. mo 31.08.2021 r.) . UupopmManmoHHOE 00ecrieueHUE
0o0y4YeHHs YUTATh B HOBOM pelaKIuu:

OcHoBHas1 JIMTepaTypa

1. Ao63amoBa, H. M. Martematuka [OnekTpoHHBIH pecypc] :
yuebnoe mocobue / H. M. A63anosa, FO.H. Caguukosa ;
MI'TY. - Marautoropck : MI'TY, 2018. - 1 anexTpoH. ont.
JICK (CD-R). - Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name
=S147 .pdf&show=dcatalogues/5/9346/S147.pdf&view=tru
€ . — MakpooOBeKT.

2. Boromomnos, H. B. Maremaruka [DmekTpoHHOE mocoowue] :
yueonuk / H. B. boromornos, I1. 1. Camoitnenko. — 5-e
u31., mepepad. u gon. — Mocksa : UsnatensctBo FOpaiir,
2019. — 401 c. ISBN 978-5-534-07001-9. — Pexum
JoCTyMa: https://urait.ru/viewer/matematika-

431945#page/1

3. XKuwurapeBa, O. P. Maremaruka [DnexTpoHHBIH pecypc] :
yuaebnoe nocoodue [ CIIO] / 3. P. XKurapepa ; MI'TY. -
Marnautoropck : MI'TY, 2015. - 1 37IeKTpOH. ONT. JUCK
(CD-ROM). - Pesxxum JIOCTYIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name
=536.pdf&show=dcatalogues/5/8838/S36.pdf&view=true .
— MakpooOBexT.

JomoHUTEeIbHAS TUTEPATYPa
1. Tmagxux, E. A. Maremaruka [OnekTpoHHBIH pecypc] :
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https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://urait.ru/viewer/matematika-431945#page/1
https://urait.ru/viewer/matematika-431945#page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=S36.pdf&show=dcatalogues/5/8838/S36.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S36.pdf&show=dcatalogues/5/8838/S36.pdf&view=true

npaktukyMm [t CI1O] / E. A. I'manxux, E. B. ®opeikuHa ;
MI'TY. - Marautoropck : MI'TVY, 2016. - 1 a1ekTpoH. OmT.
JIACK (CD-ROM). — Pexxum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name

=S35.pdf&show=dcatalogues/5/8857/S35.pdf&view=true .
— MakpooOBeKT.

Munages, B. C. Bricmas marematuka [DIeKTPOHHBIN
pecypc]: Yueonuk / B.C. llumaues. - Mocksa: HUII
NH®PA-M, 2018. - 479 c.: 60x90 1/16. (nepemier) ISBN
978-5-16-010072-2, 1000 »3k3. — Pexum pocryma:
https://new.znanium.com/read?id=303892

Matematika [DeKTpoHHEIH pecypc]: yueOHoe mocobue /
10. M. Narunos, H.B, Huxonosa, C.H. Hypuesa, [lox pex.
Kypbenko JI. H., Huxonosoit I'. A. - Mocksa: HUII
NH®PA-M, 2019. - 496 c. - ISBN 978-5-16-010118-7. —
Pexxum poctyma: https://new.znanium.com/read?id=327832
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https://magtu.informsystema.ru/uploader/fileUpload?name=S35.pdf&show=dcatalogues/5/8857/S35.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S35.pdf&show=dcatalogues/5/8857/S35.pdf&view=true
https://new.znanium.com/read?id=303892
https://new.znanium.com/read?id=327832

JIMCT PETUCTPALIMU UBMEHEHUH U 1ONMOJTHEHUM

Pa3nen paboueit
MpOrpamMbl

3 VCJIOBUS
PEAJIU3ALIUU
VUYEBHOM
JIUCLMITJIUHBI

Kpartkoe coaepxaHue U3MEHEHHUs/10NOJIHEHHS

Pabouas nporpamma y4yeOHOMN aucuuruinHbl «MaremaTuka
aKTyaJu3UpOBaHa.

B Eaﬁnqzm [IPOrpaMMy BHECEHbI CIeYHOLINE U3MEHEeHHUS:

° MPOTOKOJIa|TpeacenaTe s

IToanuce

[IK

B cBA3M ¢ 3aKJII04E€HHEM KOHTPAKTOB CO CTOPOHHUMHU
IEKTPOHHBIMU OUbIHOTEYHBIMU cUcTeMamu Db

Axanemust K-27-20 or 20.02.2020 r. UI1 bBypuesa A.U.10
31.03.2023 r., Cuctema 31€KTPOHHOTO 00y4eHuUs
«Axagemus» K-39-21 ot 12.07.2021 r. OO0 «Akanemus-
meaua» a0 31.08.2024 r., 5bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,55C FOPAUT K-42-21 ot 12.07.2021 r. OO0
«InektponHoe uznarenbctso KOPAHUTY ¢ 01.09.2021 no
31.08.2022 r., OBC ZNANIUM.com K-44-21 ot 12.07.2021
r. OO0 3uanuym ¢ 01.09.2021 no 31.08.2022 r.,

[IpoTokon Ne
|

ok

108.09.2021 r. |
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