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1. HJTAHUPYEMBIE PE3YJBbTATHBI OBYYEHUSA
1.1. leap 1 3a1a494 JUCUUILIAHBI

Heabro ocBoeHus aucuuIuiHbl «OOImKME BONPOCHI BBICHIEH MaTEeMaTHUKW» SBISAETCA
MOBTOpEHHUE, 0000IIEHNEe W CHUCTeMaTH3alys 3HAHUH W yMEHHUI CTYIEHTOB, IMOJYYCHHBIX UMH B
paMKax M3y4eHUs MaTeMAaTHYECKUX IUCLHUIIIUH.

33[[3‘11/[ JUCHMIIJIMHBI.

® [IOBTOPCHHNEC OCHOBHBIX MOHATUH U TCOPEM BBICIIIEHI MaTEMaTHUKUA H MCTOHOB PCIICHUA
THUIIOBBIX 3aJa4,

e 0000IIeHNE U CUCTEMATH3alHs OTYYCHHBIX 3HAHUH;
® IIOATOTOBKA CTYyIEHTOB K Ca4ye roCyJapCTBEHHOIO 3K3aMEHa 110 MaTEMAaTHKE.

1.2. Ilnanupyembie pe3yabTaTbl 00y4eHHS

B pesynbraTe OCBOEHUS NaHHOW AMCUUIUIMHBL Y oOydaromuxcs (OpMHUPYIOTCS ClEIYIOLe
KOMIIETEHIINH:

I1K-1. CnocobeH ocBauBaTh M MCIOJIB30BaTh TEOPETUUYECKHE 3HAHUS U MPAKTUUYECKUE YMEHHS U
HAaBbIKU B IPEIMETHON 001acTU MIPU pelIeHNnH ITpopeCcCUOHAIbHBIX 3a4a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

JlucuuniiiHa BXOIUT B 00si3aTesibHyr0 YacTh bioka 1 «/ucuuminHel (MOIYIN)», U SIBISIETCS
00s13aTeNIbHON IS H3YUYCHUSI.

Jnst ocBOCHUS TUCUUILTHHEI «OO0IIHe BOIPOCH! BBICIIEH MAaTEMAaTHKN» CTYIACHTHI HCIONB3YIOT
3HaHWA, YMCHHA, HABBIKU, IIOJTYUYCHHBIC U C(bOpMI/IpOBaHHBIC B XO0A€C MH3YUYCHUSA JUCHUIIINH
«Maremaruueckuii aHanms3», «Anrebpa», «Teopus uucen», «l'eomerpus», «AuddepeHunansubie
ypaBHEHUs», «MaTeMaTH4ecKasi CTaTHCTHKAY.

N3ydyenune nucuurumHbl «OOIIMe BOMPOCH! BBICIIEH MaTeMaTHKWy» HAIIPABICHO HA COJCHCTBHE
CTylIlEeHTaM B TOJrOTOBKE K TOCYIApCTBCHHOW HTOTOBOW aTTECTAI[MH, 3aBEpIIAOIICH OCBOCHUE
00pa3oBaTeNbHOI MPOTPaMMBbI BBICIIIETO 00pa30BaHUSL.

3. OBbEM U COIEPXAHME JUCHUIIJINHBI
3.1. O0beM TUCHUILIHHBI

Ko.1-Bo yacoB
IMoka3aTeab 00beMa TUCIUILIHHBI
OO0beM IUCIUILINHEI B 3a4€THBIX €IHHHUIIAX 2
O0beM QUCIHIIINHEI B Yacax 72
KonTakTHas padora 34,3
Jlexun 12
[TpakTHyeckre paboThI 20
KoHTakTHBIE Yachl HA MPOMEKYTOYHYIO aTTECTAIIHIO: 2,3
[Tpempk3amMeHaIMOHHAS KOHCYIIBTAIIHS 2
OKk3aMeH 0,3
CamocTosiTenbHas paboTa 28
Kontposnb 9,7




®dopma MpOMEKYTOYHOM aTTECTAllUU: K3aMEH B 9 cemecTpe.

3.2. Conep:kanue JUCHUIINHbBI

HanmenoBanue pa3iesioB (TeM)
TUCHUILIMHBI ¢ KPATKUM COJIepKaHNeM

=
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4acoB

Jlekunun

IIpakTHyeckue

3aHATHUA

Tema 1. D1eMeHTHI TEOPHH MHOKECTB U MATEMATHYECKOT0 AaHAJIN3A

MuoxecTBO U mOAMHOXeCTBO. CUeTHBIE M HECUETHbIE MHOXeCTBa. Ywucionas
nocnenoBarenbHOCTh. IIpenen uucnoBoi mnocnenoBarenpHocTH. PyHkuumsa. [Ipenen
¢bynkuuu B Touke. [lepBblii M BTOpOil 3ameyarenbHbId npenensl. OCHOBHBIE MPEIEibl
muddepennuanbHoro ucurcineHus. Jlokanbueiil sxkctpemym (yHkuuu. [IponsBognast.
[TepBooOpasnas u HeompeneneHHbI uHTerpan. OnpeneneHHbi naTerpain. dopmyna
Herotona-Jletionuna. YucnoBoi psia. CxoauMocTh 9UCIOBOTO psiga. OOBIKHOBEHHBIE
muddepeHnranbHbIe YpaBHEHHS.

Tema 2. J1eMeHTHI aJIre0pbl U TEOPUHU YK CEJT

Uucnossie MHOKeCTBA. KommiekcHoe uncio. Anredpandeckasi, TPUTOHOMETpHYECKast
U ToKa3aTenpHass (OopMbl KOMILIEKCHOro uucia. Popmyna Oilnepa. Boipaxenue
TPUTOHOMETPHUYECKUX (YHKIMN dYepe3 IMOKa3aTeNbHYI0 (YHKIHIO B KOMIUIEKCHOU
mwiockoctd. Dopmynsl MyaBpa. M3BneueHue KOpHsA N-CTENEHUM U3 KOMIUIEKCHOIO
YHUCIIa.

bunapuble onepauuu. AnreOpandeckas rpymna, noarpynmna. CucTemsl JIMHEHHbBIX
ypaBHeHuil u metoasl ux pemenus. HOJ u HOK uenpix uncen. Anroputm EBkiupa.
IIpocTeie M cocTaBHBIE Lenble yucia. B3aumHO mpocTslie menble yuciaa. OCHOBHas
TeopeMa apupMeTuku. YucioBble CpaBHEHHsS B Kouiblie HenbiX uucen. [lonHas u
IIpUBEICHHAs cuctema BblueTOB. DyHkums Oiiepa. Teopembl Oiiepa u dDepma.
CpaBHEHHUSI C HEU3BECTHBIMH, TEOPEMBI O PaBHOCUJILHOCTU. JIMHEHHbIE CpaBHEHHUS C
OJIHOM HEW3BECTHOM M METOAbl WX peleHus. MHOroudsaeH, KOpPeHb MHOIOWIEHA.
Teopema o AeneHUH C OCTaTKOM B KOJIbIIE MHOTOYWIEHOB Haj nojeM. Teopema be3sy.
Cxema I'opuepa. OcHoBHas Teopema anreOpbl. HempuBOAMMOCTh MHOTOUYJIEHOB HaJ
MoJIEM KOMIUIEKCHBIX uucel. Anredpanyeckas 3aMKHYTOCTb TMOJSI KOMILJIEKCHBIX
yrcen. KoMmiekcHble KOPHHM MHOTOYJICHOB € J€HCTBUTENBbHBIMU KO3 HUIMEHTaMU.
HenpuBogumele Hajg mosieM JeHCTBUTENBHBIX 4YHCeNl MHorowieHsl. Haxoxxnenue
palMOHAaIbHBIX KOPHEN LIEJIOUNCIIEHHBIX MHOIOWIEHOB. MHOIOUYJIEHBI, HEITPUBOIUMBIE
HaJ MO0JIEM pallOHATIbHBIX YUCEIL.

Tema 3. D1eMeHTHI reOMeTpUHI

Bekrop. CkaisipHOe NpoOU3BEICHUE BEKTOPOB. BEKTOpHOE NpOM3BEAEHUE BEKTOPOB.
CmemanHoe mpousBencHue BekTopoB. llpsamas Ha 1ulockoctu. Ilmockocts B
TPEXMEpHOM IpocTpaHcTBe. JIuHUM BTOporo mopsiaka. Ommunc. [unepOona.
ITapa6omna. IToBepXHOCTH BTOPOTO MOPSIKA.

Tema 4. D1eMeHTHI TEOPUM BePOSITHOCTEM

CayuaiiHoe cobObiTHe. Kiaccuueckoe ompesneneHue BEpOSTHOCTU. ['eomerpuueckue
BEPOSITHOCTH. Y CJIOBHAsi BEPOSITHOCTh. He3aBUCHMOCTh  CIIy4allHBIX  COOBITHH.
@opmyna mnonHoW BeposTHOCTH. Popmynsl baiieca. JIUCKpeTHbIE ClydaliHbIe
BeJMYMHbl. OCHOBHBIE 3aKOHBI DPACIPENECICHUS] JHCKPETHBIX CIIYYallHBIX BEIWUYMH.
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HenpepbiBHble  ciyyaiiHble  BenMYUMHBL. OCHOBHBIE  3aKOHBI  pacHpencsiCHUs
OJIHOMEPHBIX  HENPEPBIBHBIX  CIy4alHBIX  BeIMYMH.  HoOpMalbHBIA  3aKOH
pacnpesiesieHus CIy4YaillHbIX BEJIUYHH.

Uroro: 12 20

4. YueOHO-MeTOAN4YeCKOE 00ecredeHne CAMOCTOATEIbHON padoThl 00y4al0IHUXCH

Tembl pJs1 H3zyuyaembie BOIIPOCHI Koa-Bo DopMbI Meroauye | Dopmbl
CaMOCTOSATEIbHOI0 4acoB CaMOCTOSATEIbH cKoe OTYETHOCTH
H3y4YeHUs Oumnas/ oii paboThI obecnedeH
3a0dyHas ue
dhopma
o0yueHust
Tema 1. Dnementsl | OCHOBHBIE MTOHSTHS MaTEMaTHYECKOTO 8 Pabota ¢ Pexomenn | Koncmekr
TEOPHUH MHOXKECTB U | aHanu3a. OCHOBHBIE TEOPEMEL. JIUTEpaTypOn yemast
MaTeMaTHIECKOTO TuroBble 3a1aHNS ¥ METOIBI HX JIUTEPATYP
aHanmm3a pemeHns (Ha mpuMepax). a. Pecypcer
WHTepHeT
Tema 2. Onementsl | OCHOBHBIE TIOHATHS anreOpbl M TEOPUH 8 Pabora ¢ Pexomenn | Koncmekr
anreOpsl ¥ TEOPUH yrcesl. OCHOBHBIE TEOpEMBI. THITOBBIE JIUTEpaTypOn yemast
qucen 3aaHus U METOABl MX pelleHus (Ha JUTEpaTyp
npuMepax). a. Pecypcnl
WHTepHeT
Tema 3. Dnementsl | OCHOBHBIE ~ MOHSTHS  T€OMETPHH. 6 Pabora ¢ Pexomenn | Koncmekr
TeOMETPHUH OCHOBHBIE TEOPEMBI. Tunossle JIUTEpaTypon yemast
3alaHUs U METOABl MX pelleHus (Ha JUTEpaTyp
npuMepax). a. Pecypcol
WnTepHer
Tema 4. DneMeHTHI OCHOBHEIE MHOHSTHSA TeOpUn 6 Pabora c Pexomenn Koncnexr
TEOpHH BeposiTHOCTeH. OCHOBHBIE TEOPEMEL. JIUTEpaTypOn yemast
BEPOSTHOCTEH TumoBble 3amaHMs M METOABI HX JIUTEPATYP
pemeHns (Ha mpuMepax). a. Pecypcet
WnTepHer
HUroro 28

5. ®OHJl OIIEHOYHBIX CPEJACTB AJIs1 NMPOBEJEHUS TEKYIIEW "
IMPOMEXYTOUYHOM ATTECTAIIUH MO JJUCIIUTIJIMHE

5.1. IlepeyeHb KOMIETEHUMH € YKA3aHUEM ITANOB UX ()OPMUPOBAHUA B IpoLecce
0CBOCHHS 00pPa30BaTE/IbHON NPOrPaMMbI

Koa u HauMeHOBaHH e KOMIIETEHIIMH Tansl (l)OpMHpOBaHI/Iﬂ

I1IK-1. CnocoGeH ocBauBaTh M HCMOJIb30BaTh | 1. PaboTa Ha yueOHBIX 3aHATHSIX.
TeOopeTHYecKre 3HaHWiA © Tnpaktudeckue | 2. CamocrosTenbHas padoTa.
YMEHUS U HaBBIKH B IPEIMETHONW 00JIaCTH MPH
pemeHnn mpoeCCHOHATBHBIX 3a]1a4.

5.2. Onucanme mnoka3zarejieii M KpUTEepHEeB OLECHMBAHMS KOMIIETEHIUII Ha
Pa3JIMYHBIX ITanax UX GopMHupoOBaHMs, ONIMCAHHE IIKAJ OLCHUBAHUSA

Ypos
Ouenu €Hb Otan
BacMbIC chop ¢dbopmupo | Omnmcanue mokaszareneit Kpurepun [lIxama ouern
KOMIIET MHPO- BaHUS OIICHUBAHHMS BaHHS
CHIINU BAHHO
CTH




[K-1 [Topor | 1. PaGota | 3HaTh OCHOBHBIE YcTHbIi [Mkana
OBBIM | Ha TIOHSATUS U TEOPEMBI ompoc, OIICHUBAHUS
y4eOHBIX | YMETh pemniaTh KOHCIIEKT, YCTHOTO Oorpoca
3aHATUSAX | U3YyYCHHBIE 33]]a4K koHtposibHas | llkana
2. pabora OIICHUBAHUS
CamocTos KOHCIICKTa
TEIbHas IIIkama
pabora OLIEHUBAaHUS
KOHTPOJIbHOU
paboThI
[Ipon 1. Pabora | 3HaTh MMOHATHUA U Y cTHRIN [Ikana
BUHYT | Ha TEOPEMBI C ompoc, OIICHUBAHUS
BIN y4eOHBIX | JI0Ka3aTeIbCTBAMU KOHCIIEKT, YCTHOTO Orpoca
3aHATUSAX | YMETh peliarh 3aJayu, koHTpoJsibHas | Illkama
2. TBOPYECKU UCIIOJIb3YS pabota OLICHUBAHHUS
CamocTosi | Mony4YeHHbIE 3HAHUS KOHCIICKTa
TelbHas Bnanerts IITkana
pabora TEOPETHUYCCKUMHU OIICHUBAHUS
3HAHUAMU U KOHTPOJIbHOH
MPaKTHYCCKUMU paboThI
YMEHUSIMH, IPUMEHSIS UX
B MIPEMETHOM 001acTH
MIPU PEIICHUH
po¢eCCHOHATBHBIX
3a1a4
Hlxkana OLICHUBAHUA YCTHOI'O OoIIpoca
IToxa3aTenu creneHu 00y4eHHOCTH IMIxana
[IpucyTcTBOBall Ha 3aHATUH, CIyIIAN, CMOTpEN, 3amuchiBal MoA AWKTOBKY, 0-2 Gamna
MEePENUCHIBAI C JOCKU U T.II.
OTnnyaeT Kakoi-m0o mporecc, 0ObEKT U T.I. OT UX aHAJIOTOB TOJILKO TOT/a, KOT/Ia
eMy MX MPEABSIBISIOT B TOTOBOM BHJIE.
3amoMHUIT OOJIBIIYIO YacTh TEKCTA, MPABUII, ONpeAeNeHul, GOpMYyITUPOBOK, 3aKOHOB 3 Oamna
U T.I1., HO OOBSCHUTH HUYETO HE MOXKET (MEXaHUYECKOE 3alIOMUHAHUE).
JleMOHCTpUpYEeT TOJIHOE€ BOCHPOM3BEACHUE W3YYEHHBIX IMpPaBUJI, 3aKOHOB,
(hOpMYITUPOBOK, MATEMATHUYECKUX W WHBIX (HOPMYJT U T.M., OJHAKO 3aTPYIHSETCS]
4TO-1100 00BICHUTH. Pemaer npocThie TUIOBHIE 3a1aHHUS.
OOBSCHSET OTAENbHBIE TOJIOKEHUS YCBOCHHOW TEOPHH, MHOTAA BBIMOJHSIET TaKHe 4 damta
MBICJIUTENIbHBIE ONEPAllU, KaK aHAJIU3 U CUHTE3.
OTBeuaeT Ha OOJBITMHCTBO BOMPOCOB TIO COACPKAHUIO TEOPUHU, JAEMOHCTPUPYSA
OCO3HAHHOCTh YCBOCHHBIX TEOPETUYECKUX 3HAHWM, MPOSBISAsS CIHOCOOHOCTh K
CaMOCTOSTENILHBIM BEIBOJIAM U T.II.
Pemaer TUNOBBIE 3aaHUS] TIPOCTOTO U CPEJIHETO YPOBHS CIOXKHOCTH.
UeTko © JIOTMYHO W3JaraetT TEOPETUYECKU Marepuan, CBOOOTHO Bianeer| S 6amwioB
MOHATUSIMH M TEPMUHOJIOTHEH, CIOCOOeH K OO0OOLICHHIO H3JI0KEHHOM TeOopHuH,
XOpOIIIO BHIHWT CBSI3b TEOPUU C MPAKTHUKOH, YMEET MPUMEHHUTH €€ B MPOCTEHIINX
CiyJasix.




JleMOHCTpUpYET TIOJHOE€ TIOHMMaHHWE CYTH HW3JI0)KEHHOH TeOopuh M CBOOOIHO
MPUMEHSET €€ Ha MpaKTUKe. BBIMOIHAET MOYTH BCE MPAKTHUYECKUE 3aaHusl, HHOTA
NOIyCcKasi He3HAYUTEIbHbIE OIIMOKH, KOTOPBIE CaM U UCIIPABIISET.

Ulerko BBIMOJHSET MPAKTUYECKHE 3aJaHHsI HA YPOBHE IIepeHOca, CBOOOIHO onepupys
[YCBOCHHOM TE€OpHUEH B MPAKTUUECKOU NESATEILHOCTH.

OpuUrHHaJIbHO, HECTAHJAPTHO MPUMEHSIET IOJIyUCHHbIC 3HAHUA Ha IIPAKTHUKE,
(bopMUpys CaMOCTOSITEIbHO HOBbIE YMEHHUsI Ha 0a3e MOIY4YCHHBIX paHee 3HaHUM U
c(hOpMUPOBAHHBIX YMECHHI U HABBIKOB.

[HIkana oneHUBaHUA KOHCIIEKTA

Kpurepuii Bbanabl
B koHCcnekTe 0TpakeHbl BCE OCHOBHBIE MIOHSATHUS TEMBI, COPMYITUPOBAHBI UX 1
KOPPEKTHBIC ONIPEICIICHUS
B KoHCHeKkTe OTpakeHbI BCE OCHOBHBIE TEOPEMBI IO TEME, TAaHBI UX KOPPEKTHBIC 1
(bopMyITHPOBKHU
HpI/IBCIICHBI BC€ OCHOBHBIC THUITIOBBIC 3aJa4YU 110 TEMEC KOHCIICKTA. Pemenne 3aa4 2
JIOTUYECKH BBICTPOSHO U TOYHO U3JI0KEHO, SICEH BECh XOJ paccyxacHus. Pemenue
HaJyIexKaIe oQpopMIIeHO
Martepuan u3JI0KEH MOCIe0BaTEIbHO, JIOTHYECKU BEICTPOCH 1

IIIkasa oneHUBAaHUA KOHTPOJIbHOI pad0ThI

ITokazarenan Bajibl
Bremomnaeno no 40% 3amanui 0-8
Bemomnaeno 41-60% 3amanuii 9-12
Bremomnaeno 61-80% 3amanui 13-16
Brimonneno 6omnee 81% 3aganuii 17-20

5.3. TunoBbie KOHTPOJbHBIC 33/JaHUS] WJIN MHbIE MATepPHAJIbI, HEOOX0AMMBbIE IS
OLCHKH 3HAHMi, YMEHHMH, HAaBbBIKOB M (MJIHM) ONBITAa JAeATEJIbHOCTH,
XapakTepu3yIIMX 3Tanbl (popMHUpPOBaHUS KOMIIETEHIWI B Mpolecce 0CBOEHHS
00pa3oBaTeJIbHOM POrPpaMMBbI

IIpyMepHBINA CIUCOK TeM /ISl KOHCIIEKTOB

MHo0x€ecTBO U MOAMHOXKECTBO. CUETHBIE U HECUETHBIE MHOXKECTBA.
Yucnosas nocnenoBarenbHOCTb. [Ipenen uncnoBoi nocine10BaTeNbHOCTH.
Oynkuus. [Ipenen pynkiuu B Touke. [lepBrlii 1 BTOpoil 3amedaTenbHbIN TPeaebl.
OcHoBHBIE Tpeesb! AUddepeHInanbHOr0 HCUUCICHHUS.
JlokanbHbIi 3KCTpeMYM (QYHKIUU.
IIpoussogHas.
[TepBooOpazHas u HeomnpeneaeHHbINH HHTerpai. OnpeaeneHHbI HHTErpall.
®opmyna Herotona-JleitOHua.
Yucnosoit psag. CXoAUMOCTh YUCIOBOTO PAJIA.
10 OO0bIkHOBEHHBIE U] epeHIInanbHbIe ypaBHEHHUS.
11. YucnoBble MHOXKECTBA.
12. KommuiekcHoe umcno. AnreOpandeckas, TPUTOHOMETpPHUYECKass W TIOKa3zaTelbHass (HOpMbI

KOMILUIEKCHOTO YHCJIA.
13. ®opmyna Diinepa.
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14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45,
46.

47.
48.
49,

50.

BripaxkeHne TpUroHoMeTpudeckux (PyHKIMNA yepe3 MOoKa3aTesbHYI0 (QYHKIUIO B KOMIUIEKCHOM
IIJIOCKOCTH.

®opmynsl Myaspa.

W3BiiedeHre KOPHS N-CTENEHH U3 KOMILJIEKCHOTO YHMCIIA.

bunapusie onepanuu.

Anrebpanueckas rpymnma, Hoarpymnmna.

CucreMbl TUHENHBIX YPaBHEHUN U METO/Ibl UX PEIICHUS.

HO/ 1 HOK uensix uucen.

Anroput™m EBkiupa.

ITpocTeie u cocTaBHBIE LiEbIe YHCIa. B3aMMHO NPOCTHIE LIEIbIEC YHUCIA.

OcHoBHas Teopema apu(pMeTHKH.

YucnoBble CpaBHEHUS B KOJIbLIE LIEbIX uncen. [1oHas u npuBeneHHas CUCTEMa BBIUYETOB.
®ynkuus ditiepa.

Teopembl Diiniepa u Gepma.

CpaBHEHUS C HEU3BECTHBIMU, TEOPEMBI O PABHOCUIILHOCTH.

JIunelinple CpaBHEHUS C OJTHOM HEU3BECTHOM U METObI UX PELICHHUS.

MHorousieH, KOpeHb MHOI'OUJICHA.

Teopema 0 1eneHUH € OCTATKOM B KOJIbIIE MHOTOWIEHOB HAJl IIOJIEM.

Teopema besy.

Cxema I'opHepa.

OcHoBHast TeopeMa ajreopsl.

HenpuBoaumMocTs MHOTOUYJIEHOB HaJ I10JIEM KOMIIJIEKCHBIX YHACE.

Anrebpanueckasi 3aMKHYTOCTb TI0JIsI KOMIUIEKCHBIX YHCEl.

KommiekcHble KOpHU MHOTOWIEHOB C IEHCTBUTEIbHBIMU KOA(PPHUIIMEHTAMHU.

Henpusonumele Haj oieM JEHCTBUTENBHBIX YHCET MHOTOWIEHBI.

HaxoxneHne palMoOHaJIbHBIX KOPHEH LEI0YMCIEHHBIX MHOTOUJICHOB.

MHorousieHbl, HENPUBOAUMbIE HaJl IIOJIEM PaLlMOHAIbHBIX YHCEI.

Bekrtop. CkansspHOE€ NPOU3BENEHUE BEKTOPOB. BeKTOpHOE NpOM3BENEHUE BEKTOPOB.
CMmeniaHHO€ IPOU3BEIEHUE BEKTOPOB.

[Tpsimast Ha iockocTH. [IIMOCKOCTh B TPEXMEPHOM MPOCTPAHCTBE.

JIvHMM BTOpOTO NOpSAKA.

Onuric.

['unepOoma. [Tapabona.

[ToBepxHOCTH BTOPOTO MOPSIIKA.

CnyuaiiHoe coObiTHe. Kiaccuueckoe —ompeneneHue  BEpOSITHOCTH. | 'eomerpuueckue
BEPOSTHOCTH. Y CIIOBHAsI BEPOSTHOCTh. HE3aBUCUMOCTD CiydaifHbIX COOBITHI.

dopMmyIa NOJIHON BEPOSITHOCTH.

®opmynsl baiieca.

JluckpetrHble ciydaiiHple BelIWYUHBL. (OCHOBHBIE 3aKOHBI paclpeiesieHuss TUCKPETHBIX
CIIy4alHbIX BEJIMYMH.

HenpepbiBHble ciyyaiiHple Benu4uHbL. (OCHOBHBIE 3aKOHBI PAaCHpPEENICHUs OJHOMEPHBIX
HENPEPBIBHBIX CIydyallHBIX BeNMYMH. HoOpMalbHBIM 3aKOH pacupeleNeHus ClaydaiHbIX
BEJIMYHUH.

IIpumepHBIN CIIMCOK BONPOCOB K IK3AMEHY

CdeTHbIE MHOKECTBA U UX CBOMCTBA. CYETHOCTHh MHOKECTBA PAIIMOHAIIbHBIX YUCET.
HecuetHocts MHOKecTBa Touek oTpeska [0, 1]. [loHsTHe MOITHOCTH MHOXKECTBA.
YucnoBas nociie1oBaTesibHOCTh. [Ipeaen 4ncioBoil mociie10BaTeIbHOCTH.
Cxopsmiyecs MoclIeI0BaTeIbHOCTH U UX OCHOBHBIC CBOMCTBA.

[Ipenen pyHkumuu B TOUKeE.

IlepBbIil 1 BTOPOM 3aMeUYaTEIbHbIEC IIPEEIIBI.
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10.

11.
12.
13.

14.
15.
16.

17.

18.

19.
20.
21.
22.
23.

24.
25.

26.

27.

28.
29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

CaoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTpe3Ke (OrpaHMUYEHHOCTh, JOCTH)KEHUE TpaHeH, 00
oOparieHuu B HYJIb U O TIPOMEXYTOYHBIX 3HAUCHHSIX ).

OcHoBHbIe TeopeMbl U PepeHIInaTbHOTO UCYUCTICHUS.

JlokanbHblil sKcTpemMyM (yHkunu. HeobGXxoaumoe M 10OCTaTOYHOE YCIIOBUS JIOKAJIbHOTO
SKCTpeMyMa (PyHKIUH.

[IpousBonnas. Mexanuyeckasi 1 reoMeTprUUecKasi HHTepIpeTanus npou3BogHon. Tabnuma
IIPOU3BOIHBIX.

JubdepeHnmnpyeMocTh CII0KHOW U 00paTHON (YHKIIUH.

[TepBooOpaznas u HeornpeaeieHHbIH nHTerpain. Tabnuia HeonpeaeaeHHbIX HHTErPAJIOB.
Omnpenenennpiii naTerpast. ®opmyna Hetotona-Jlelionuna. ['eomerpuueckue mpuioKeHUs
ONpeJICJICHHOTO MHTErpaja (HaX0Xk/JACHHUEe MIIONIaAd U JUTMHBI TyTH KPUBOK).

Cxopnduecst YUCIOBbIE PSAAbI U UX cBoiicTBa. HeoOXoauMblIi Mpu3HaK CXOJUMOCTH.
JlocTaTouHbIE IPU3HAKU CXOAUMOCTH YHCIIOBBIX PSI0B.

OObikHOBeHHbIE U depeHanbHble ypaBHEHUSA. YPaBHEHUSA C pa3lIeJICHHBIMU H
pa3aeAoIUMUACS IEPEMEHHBIMHU.

KommnekcHbie yncna. Anredpandeckasi, TPUTOHOMETpUYECKasi M MOKa3aTelbHas (HOPMBI
KOMILJIEKCHOT'O YHUCIIA.

@opmyna Dinepa. BeipakeHne TPUTOHOMETPUUYECKUX (PYHKIMI Yepe3 IMOKa3aTeIbHYIo
(GYHKINIO B KOMIUIEKCHOM TIOCKOCTH.

®opmynbl Myaspa. M3BneueHne KOpHs N-CTENEHU U3 KOMIUIEKCHOTO YHUCIIA.

bunapnsbie onepanuu. Anredpanueckas rpynna u ee cBoiicrsa. [loarpynms.

Cucrembl TMHEHHBIX YPABHEHUN U METO/Ibl UX PEUICHUSI.

HO/I n HOK unenbix uuncern.

Anroputm EBknmpa. IlpocTeie M cocraBHbIEe Lienble yMciia. B3auMHO NpOCThIE Lielble
qucia.

OcHoBHast TeopeMa apuPMETHKH.

UucnoBble cpaBHEHUS B KOJbIIE LenbIX uncen. [lonHas u npuBeneHHas cucTeMa BbIYETOB.
Oyukuusa Ditnepa. Teopemsl Ditnepa u Gepma.

CpaBHEHUS C HEU3BECTHBIMU, TEOPEMBI O PABHOCUJIBLHOCTH. JIMHEITHBIE CpaBHEHNUS C OJJTHOM
HEU3BECTHON U METO/Ibl UX PEIICHHUS.

MHorouseH, KopeHb MHOTOWIeHa. Teopema 0 IeJI€HUH ¢ OCTATKOM B KOJIbII€ MHOT'OWIEHOB
HaJl TOJIEM.

Teopema be3y. Cxema ['oprepa.

OcHoBHas Teopema anredpsl. HempuBoAMMOCTh MHOTOUYJIEHOB HaJ MOJEM KOMIUIEKCHBIX
yucen. AnreOpanueckasi 3aMKHYTOCTh MOJISl KOMIUIEKCHBIX YHCElL.

KowmmiiekcHble  KOpHM ~ MHOTOYJIEHOB € JI€HCTBUTENBHBIMU KO3 (UIIMEHTaMHU.
HenpuBoaumelie Haj 1oieM AEHCTBUTENbHBIX YHCET MHOTOWJICHBI.

HaxoxzaeHue panMoOHaNIbHBIX KOPHEH ILIEJOYMCIEHHBIX MHOTOYJIEHOB. MHOrouseHs!,
HENPHUBOJUMBIE HaJ ITOJIEM PallMOHAIbHBIX YUCEIL.

CkansipHO€E TPOU3BEIEHNE BEKTOPOB U €TI0 CBOKCTBA.

BexTopHoe mpousBeeHrne BEKTOPOB U €ro CBONCTBA.

CMenaHHOE IPOU3BEIEHUE BEKTOPOB U €TI0 CBOMCTBA.

Crioco0bl 3a/1aHus IPSIMOM Ha MJIOCKOCTH.

CriocoOblI 3a/1aHMs MIIOCKOCTH B TPEXMEPHOM MPOCTPAHCTBE.

DIIIUIIC U €r0 cBoWcTBA. KaHOHMYECKOE ypaBHEHUE AIUIHIICA.

I'unepOona u ee cBoiicTBa. KaHoHMYeckoe ypaBHEHHE THIIEPOOJIBL.

[Tapabona u ee cBoiicTBa. KaHoHHUYecKkoe ypaBHEHHE apa0oJIbI.

IToBepxHOCTH BTOPOTO MOPsIIKA U UX KAHOHUYECKUE YPABHEHUS.

Crnyuaitnble coObiTus. Kiaccuueckoe ornpeeneHue BeposiTHOCTU COOBITHS.
I'eomeTprueckue BEpOSTHOCTH.

VY cnoBHas BEPOSITHOCT.

dopMyita OJIHON BEPOATHOCTH.
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45. ®opmynsl baiieca.

46. JluckperHas ciydaiiHas BenudrHa. OCHOBHBIE 3aKOHBI paclpeieNeHus] IUCKPETHBIX
CIIy4aiiHBIX BEJIMYUH.

47. HenpepbiBHbIE ciydaiiHble BeqUYMHbI. OCHOBHBIE 3aKOHBI paclpeiesieHus OJHOMEPHBIX
HENPEPBIBHBIX CIyYalHbIX BEJIMYUH.

48. HopmallbHbIi 3aKOH pacipeesieHUs CIIyYaiHbIX BETUYHH.

IIpuMepsI 3a1aHUI 1)1 KOHTPOJILHOM padoThI

JoxaxuTte, 4yTO 4YMUCIO a=7 SBISETCA MPEAEIOM YHMCIOBON IOCIEI0BATEILHOCTH, €CIH
_/n-1
n+1

. (0 ompeneneHuIo).

Haiinure npenen 4ucaoBoit mocieaoBaTeabHOCTH: lim (1/ n(n+5)— n).

n—o

. 4 .
[Mokaxkute, uro pyukius f(X) = (X —1)5 -sin® 1 SIBIIICTCS OECKOHEYHO Majioi mpu X —1.

) 4—x?
Beruucnuts: lim —_—.
-2 X° +4x—12

Beruucnure: lim =——.

5x
. ([ X+2

Beruucnure: lim| —— | .
x>\ X+1

1+/x
1-x

In2x.%
In4x x

Haiitu npousBoauyto ¢pynkiuu f(X) =

Haiitn HeonpeneI€HHBIN UHTETpaT: I

N
Berunciure: j X -arctgxdx.
0

Haiiaure momanb cerMenTa, OTCeKaeMoro npsiMoit y = 2X+ 3 ot mapabonsl Y = X2,

@ (n1)®

+—+. ..

Uccnenyiite psig Ha CXOOUMOCTD:
yiep 2 A (2n)

J5+i AB-i

Boruncnuth: z =%/-1.

YrpocTuTs:
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2X, — X, + 2%, =3
PemnTs cucreMy TMHEHHBIX ypaBHEHMH: < 4X, +5X; =7

6X, +X, +3X; =6

C nomorieto anroputma EBkinuna naiitu HOJ[ uncen 336 u 96.

Haiitu yron mexay Bektopamu au b B MpsAMOYrojibHOM cucTeme koopauHart, eciu a (1; 2) u

b (4; 2).
HaifTi BekTOpHOE IpOM3BeeHNe BekTopos au b, ecmu a (3;-1;2)u b (2; - 3; - 5).

Haiitu o0beM TeTpasapa, BepiIMHAMH KOTOporo ssistorcs Toukd A (2;1;-1), B (3;0; 2),
C((5;1;,1),D(0;-1;3).

N3BecTHO, uTO TOUKa A NeXUT Ha npsiMoit 2X —3Y +4 =0. PaccrostHue oT TOYKH A 10 IPSIMOi
3y =4X paBHo 2. HaliquTe KOOpIuHATHI TOYKA A.

I[locTpoiite Ha dYepTeske rumepboiy, 3aJaHHYI0 ypaBHeHHeM 2X°—Yy° =18. Haiinute ee
HKCLEHTPUCUTET.

Pemure 3amauy. YdacTHUKH kKepeObeBKH TSAHYT M3 SIIUKA KAPTOUYKH, HA KAXKIOH M3 KOTOPBIX
Hanrcad HoMep oT 1 1o 100. Haiinute BEpoSTHOCTH TOTO, YTO HOMEP MEPBOI KapTOUKU, U3BICUCHHOMN
U3 SIIHUKA, COAEPXKHUT HUPPY 3.

Pemmre 3amauy. Umeetcs Tpu simuka ¢ netansmu. B nepBom simuke Haxoasresa 40 neraneid, us3
Hux 30 crangaptHele. Bo BTOpoM smuke conepxkutcs Ttakke 40 aeraneil, u3 Hux 36 craHgapTHBIE.
B tpetbeM — 30 peraneid, u3 HuX 27 cTaHmapTHbIX. Haiinaure BepOSTHOCTH TOr0, 4YTO JETalb,
W3BJICUCHHAS HAyJauy U3 HayJady BHIOPAHHOTO SIIIMKA, OKAXXETCS a) CTAHIapTHOM; 0) HeCTaHJaPTHOM.

5.4. Meroanuyeckue MaTepuaJbl, OIpelesilOIUe IPOUeAYPbl OLECHUBAHUSA
3HAHMi, YMeHMii, HABBIKOB W (MJM) ONbITA JAEATEIbHOCTH, XaPAaKTePU3YIOIINX
JTanbl (OPMUPOBAHUA KOMIIETEHIIMA

MaxkcumanbHOe KOJMYEeCTBO 0aJUIOB, KOTOPOE MOXKHO HaOpaTh 3a TEKYIIUH KOHTPOJIh Ha OUHON
1 3a04HOM (opmax oOydeHus, cocraniser 70 Oanos.

3a paboTy Ha 3aHATHIX OOYYArOIIMICS MOXKET HaOpaTh MakcUMabHO 30 OayutoB ISl OYHOM
¢dopmbl 00ydenus u 10 st 3a0uHON HopMBI O0YUEHHUS.

3a BBINOJIHEHUS KOHCHEKTa oOOydaroluiics O4YHOM (opMBl 00ydeHHs MOXeT HalpaThb
MakcUMaJdbHO 5 OamioB (3a yeTblpe KoHcmekTta — 20 OamnoB). 3a BBIMOJHEHUS KOHCIEKTa
oOyJaromuiicss 3a09HON (GopMbI OO0y4YCHHSI MOXeT HaOparh MakcuMmanbHO 10 OamioB (3a dYeTkIpe
KoHcrekTa — 40 6aoB).

3a BBHINOJHEHUE KOHTPOJIBHON paboThl OOydarommicss MOXeT HaOpaTh MakcuManbHO 20
0aJIoB.

MaxkcumanbHasi cymMma 6ajioB, KOTOpble 00yJaroImuiics MOKeT HaOpaTh MpHU clade dK3aMeHa,
coctaisieT 30 6anios.

Ikaia oeHNBAHHUA 0TBETA HA K3aMeHe

Kpurepumn ouennBanus Banabl
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C rpyObIMU OIMMOKAMH W3JIaraeT TEOPETHUYECCKUI MaTepua, He BJIaJIeeT MOHITHAMHU U 0-5
TepMHHOHOFHCﬁ, HC OTBCYACT HAa BOIIPOCHI

JleMOHCTpUpYET YacTUYHOE BOCIHpPOHU3BeleHUE H3yueHHOro. OOBSICHSET OTAENbHBIC 6-11
MOJIOKEHHS YCBOCHHOM Teopuu. He oTBeuaeT Ha OOJILIIMHCTBO BOIPOCOB
M3maraetr TEOpPEeTHYECKUU MaTepHall, BJIAACCT TOHATUAMHU UM TEPMHUHOJIOTHEH, 12-21

Croco0eH K 00OOIICHHIO M3JIOKEHHON TEOPHH, BHIUT CBA3b TEOPUH C MPAKTHUKOM,
YMEET IPUMEHHUTH €€ B MPOCTEHIINX CITyqasiX.

YeTko M JIOTUYHO M3JaraeT TEOPETUUECKUI MaTepuall, CBOOOIHO BIaIEeT MOHATHUSIMHU 22-27
M TEPMHHOJIOTHEH, CHOCOOEH K OO0OOIIECHHIO H3JIOKCHHOW TEOPHH, XOPOIIO BUIUT
CBSI3b TEOPHUU C MIPAKTUKON, YyMEET IPUMECHHUTH €€.

Ot1BevaeT Ha OOJBIIMHCTBO BOIIPOCOB

YeTko M JIOTUYHO M3JaraeT TEOPETUUECKUI MaTepuall, CBOOOIHO BIA/IEET MOHATHUSIMHU 28-30
M TEPMHHOJIOTHEH, CHOCOOEH K OO0OOIIECHHIO H3JIOKCHHOW TEOPHH, XOPOIIO BUIUT
CBSI3b TEOPHU C MIPAKTUKON, yMEET IPUMECHHUTH €€.

OTBe4aeT Ha BCE BONPOCHI, JEMOHCTPUPYS OCO3HAHHOCTh YCBOCHHBIX TEOPETUYECKUX
3HAHMU, TPOSIBJISISE CIIOCOOHOCTH K CAMOCTOSITEIIbHBIM BBIBOJAM H T.II.

HroroBasi mkajia oneHUBAHUS Pe3yJIbTATOB OCBOCHUSI THUCIIUTLIMHBI
HToroBas omeHKa 1o TUCHUIUTHHE (GOPMHUPYETCS U3 CyMMBI OAJIOB TIO PE3yJIbTaTaM TEKYIIETO
KOHTpOJISI 1 DK3aMCHA U BBICTABJISICTCSI B COOTBCTCTBHUU C HpHBeHeHHOﬁ HUXKC Ta6HHHCfI.
WToroBasi OIlcHKA 3HaHWH, YMCHHI, CIIOCOOOB JESATEIBHOCTH CTYACHTOB IO H3y4aeMOM
nucuuiuiiie cocrasisger 100 60amnos.

KosnuectBo 6a/110B OueHka 1o TpaguIMOHHON HIKaJIe
81-100 OTtnuuHO
61-80 Xoporio
41-60 VY 10BIE€TBOPUTEIIHHO
0-40 HeynosneTBoputensHo

6. VAEBHO-METOJNWYECKOE U PECYPCHOE OBECIHEYEHME
JUCHUATIIAHBI

6.1. OcHoBHasi IMTEpaTypa

1. Anexcanapos, I1.C. Jlekuuu no aHaTUTUYECKON F€OMETPHUU: TIONOIHEHHbBIE HEOOXOJUMBIMU
CBEICHUSIMA W3 aiureOphl C TMPHIOXK. COOpaHMs 3a/ad, CHAOKEHHBIX PEIICHUSMH, COCTABICHHOTO
A.C. TTapxomenxo / I1. C. Anekcannipos. - 3-e u3a., crepeorut. - CII6.: Jlanp, 2019. — 912 c. — Tekcr:
HEIOCPENCTBEHHBIMN.

2. byxwTab, A.A. Teopwusa yuncen: yyebHOE
nocob6bue / A.A. ByxwTtab. - 4-e nsan., ctep. — CaHKT-
MeTepbypr: JlaHbBb, 2015. — 384 C. - TekcT:

HeHOCpeﬂCTBeHHbIPI.

3. Bunorpamop, UM. OcHoBbB Teopuu uyunucen [TekcrT]:
yyeb6b.nocobnue / WU. M. BuHorpapgpon. - 13-e wunu3ana.,
ctepeoTtunun. - Cll6.: Jlawb, 2019. - 16 c. - TekcrT:
HeﬂOCpeﬂCTBeHHbIVi.

4. T'mypman, B.E. Teopus BeposSTHOCTEH 1 MaTeMaTH4ecKkasi CTaTUCTHUKA: yIeOHHK 1St BY30B /
B.E. ’'mypman. — 12-e wu3n. — Mocksa: HOpaiit, 2023.— 479 c.— (Bsiciiee oOpa3oBaHue). —
ISBN 978-5-534-00211-9. — Texkcr: anextpoHHbIi // OOpa3oBaTenbHas miatdopma FOpaiit [cait]. —
URL: https://urait.ru/bcode/510437 (nara obpamienus: 22.02.2025).
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https://urait.ru/bcode/510437

5. Uneun, B.A. MaremaTnueckuii aHanu3 B 2 4.. yueOHHMK 11 By3oB / B.A. Winbum,
B.A. CapoBanunii, b.X. CennoB. — 4-¢ uzn., nepepad. u non. — Mocksa: MznarensctBo IOpaiit, 2023.
—324c.

6. Kynpssues, JI.JI. Kypc maremarmdeckoro aHaim3a B 3 T.. y4eOHHUK [UJII BY30B /

JL. KynpsiBues. — 6-¢ usa. — Mocksa: MznarenscrBo IOpaiit, 2023. — 703 ¢. - TeKC T:
HenocpeanocTBEHHBLIW.

7. Kypom, AT. Jlekuumun no obwen anrebpe: yyebHMUK
ona BsBysos / A. . Kypow. - 3-e u3n., ctTepeoTun. -
CMN6.: JlaHb, 2019. -556 c. - TekKCcT: HenocpeaoCTBEeHHBLIN.

8. Kypom, AI. Kypc Bbicwen anrebpb: y4yebHUK a4

Bys3oB / A. . Kypow. - 19-e nu3g., ctepeotun. - CMN6.:
JlaHb, 2019. - 432 c. - TekcT: HenocpeaocTBEeHHBLIW.

9. Muauyx, UA. OCHOBHbBIE CTPYKTYPb anrebpb: yuyeb.
nocobue aona dus.-mat. dak. / U A MNMuHuyk. - M.:
MITOY, 2016. —64 c. - TeKCcT: HenocpeaoCTBEHHBbBMN.

10. IItunemma, M.B. AHanuTHuecKas TeOMeTpHs: Kypc Jekuuid: yueb. mocobue /

W.B. [Itunpiaa. — M.: MI'OY, 2015. — 310 c. — TekcT: HEMOCPEACTBEHHBIH.

11. PaccynoBckas M.M. Maremaruka. Teopus BepostHocteil [Tekcr]: yue6. mocobue amns
By30B / M. M. PaccynoBckas. — M.: MI'OY, 2013. - 59 c.

12. Cwmonun FO.H. Cmonun F0.H., Anre6pa u teopus yucen: yue6. nocobue / KO.H. Cmonun -
M.. ®JIMHTA, 2017. - 464 c¢. — ISBN 978-5-9765-0050-1 - Pexum pgocryma:
http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara oOpamenus 22.02.2025). —
Pexxum noctymna: nist aBropus. nosb3oBateneit ObC Koncynbrant cryaeHTa. — TeKCT: 3JeKTPOHHBIM.

13. ®uxrenronpi, I"M. OCHOBbl MaTeMaTH4YECKOr0 aHaIW3a: y4eOHHMK s BY30B. 4.1 /

I''M. @uxrtenronbu. — 1l-e wusn., crepeorun. — CII6.: Jlawp, 2019. — 444c. - Tekcr:
HEMOCPEACTBEHHBIN.

14. ®uxrtenromnsi, .M. OcHOBBI MaTeMaTH4ecKOro aHanu3a [Tekct]: yueOHUK AJis BY30B. 4. 2
/ T'M. ®uxrtenrompu. — 9-¢ wu3a., crepeorun. — CII6.: Jlans, 2019. — 464c. — Tekcr:
HEIOCPEICTBEHHBIMN.

6.2. JlonmostHUTEIbHAS JIUTEPATypa

1. AugpyxaeB, X.M. Teopus BeposTHOCTEH M MaTeMaTHuecKas craTucTuka. COOpHHUK 3ajau:
yaeOHOe TocoOme it By30B/ X. M. AnnpyxaeB. — 3-¢ m3a., ucnp. u jgomn. — Mocksa: HOpaiir,
2023. - 177 c.— (Boicmiee obOpazoBanue). — ISBN 978-5-9916-8599-3. — Tekcr: amekTpoHHBINA //
OOpazoBarensHast mnardpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/513227 (nara
obpamenus: 22.02.2025).

2. baspun M.M. Ananutuueckas reomeTpusi: Y4eOHuK Uit By3oB / baspun M.M. M.:
Beicm. mik., 2005. - 85 ¢. — TekcT: HenmocpeaCTBEHHBIH.

3. baepun, W.M. Marematnueckuil aHanmm3: y4yeOHMK M NPAKTUKYM JJs MPHUKIATHOTO
OakanaBpuata / .1. BaBpun. — 2-e u3s., ucnp. u gon. — Mocksa: FOpaiit, 2022. — 327 c. — (bakanagp.
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6.3. Pecypchbl uH(pOpMALIMOHHO-TEIeKOMMYHUKAIIUOHHOI ceTH « UHTEepHeT)

1. http://www.alleng.ru

2. http://www.twirpx.com
3. Hayunas snektponHas OubanoTexa.
4. http://elibrary.ru

5. http://www.znanium.com
6

7

8

9

1

http://www.pedlib.ru
http://www.gnpbu.ru
http://www.rsl.ru/ru/s2/s101

. http:/Nlib.walla.ru
0. http://www.iglib.ru

7. METOINUYECKHUE YKA3ZAHUA 110 OCBOEHHUIO JTUCHUITVIMHBI

1. Meroguueckue peKOMEHIAIIUH 110 IMTOATOTOBKE K MPAKTUICCKUM 3aHATHIM.
2. Meroauyeckre peKOMEHIAINHU 110 OPraHU3alUK CAMOCTOSATEIBHON paOOThI MO AUCIUTIIMHAM.
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8. UHOOPMAIIMOHHBIE TEXHOJIOTHUHN UJUIA OCYWECTBJIEHUA
OBPA30OBATEJIBHOI'O ITPOIECCA 11O JUCHHUIIVIMHE

JIueH3noHHOe MPOrpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

[TpodeccrnonanpHbie 6a3bl TaHHBIX

fgosvo.ru — Topran ®enepaibHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB BBICIIETO
oOpa3oBaHMs

pravo.gov.ru — OdunnanbHbI HHTEPHET-MIOPTAN MPAaBOBOK WHMOpMAaIun

www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3oBaHue

CB00OOHO pacmpocTpaHsieMOe MNPOrpaMMHOE OOecleueHHe, B TOM YHUCJIE OTEYECTBEHHOI'O
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeACHHS DIEKTPOHHBIX Y 4eOHbIX Motyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHHUE JUCIHUIIJIMHBI

MarepuanbHO-TEXHUYECKOE 00ecrieueHre JUCITUTUTMHBI BKITIOYAET B CeOsI:

- yueOHbIe ayAUTOPHH IJi1 MPOBEACHHs y4eOHBIX 3aHSTHUI, OCHAIICHHbIE O0OpYAOBaHUEM H
TEXHUYECKHUMH CpEACTBAMH OOy4YeHHS: ydeOHOW MeOenbio, JIOCKOH, JEeMOHCTPAIMOHHBIM
000pynOBaHUEM, IEPCOHATBHBIMUA KOMITBIOTEPAMH, IPOSKTOPOM;

- TIOMEIICHMS I CaMOCTOSITEIbHOM paOOThl, OCHAIICHHBIE KOMIIBIOTEPHON TEXHHKON C
BO3MOXXHOCTBIO TOJIKIIOUeHHEM K cetu «VMHTepHeT» M obecrneueHHeM AO0CTyNa K 3IEKTPOHHOU
nH(POPMAIIMOHHO-00pa30BaTEIBHOM Cpee.
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