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1 Hesn u 3a1a4u U3yYeHHUs] AUCHUTIHHBI

1.1 Ileap AUCHUNJINHBI

[{enpro OCBOCHUS TUCIUTUIMHEI « Te0peTHIecKre OCHOBBI HAYAIBHOTO MaTEMaTHIECKOTO pa3-
BUTH» sBJsieTcs hopmupoBanue komnereHui [1K-2 (Crocoben opraHn3oBaTh IEATEILHOCTh 00Y-
YAOIIUXCs, HAMPABICHHYI0 HAa pa3BUTHE WHTEpeca K y4eOHOMY MpeIMeTy, B paMKax ypOYHOU H
BHEYPOYHOH NEATETHLHOCTH) Ha OCHOBE (DOPMUPYEMOH CHCTEMbI 3HAHWH, YMEHUH, HABBIKOB B 00J1a-
CTH MaTEMaTHUKH.

1.2 3agaun AMCHUIIITHHBI

N3ydyenne nucuumuinHel «TeopeTnueckne OCHOBBI HAYaJIbBHOTO MaTEMATHYECKOTO Pa3BUTHS»
HarpasieHa Ha (JOpMUpPOBaHME Yy CTYACHTOB cienyrouux komnereniuii (IIK-2 cnocoben opranuszo-
BaTh JEATEIbHOCTh O0YYarOIMXCsl, HAIIPABJICHHYIO HA pa3BUTHE UHTEpeca K yueOHOMY IpeIMeTy, B
paMKax ypouyHOH M BHEYPOUHOU JIeATENbHOCTH). B COOTBETCTBHE € 3TUM CTaBATCS CIEAYIOIIME 3aa-
YY1 JUCLUIUINHBI.

1. ®opMupoBaHue cUCTEMBl 3HAHUI U YMEHUM, CBSI3aHHBIX C COAEPKAHUEM HayalbHOIO Kyp-
ca MaTeMaTUKH.

2. AxTtyanuzanus MEXIPEIMETHBIX 3HAaHUH, CIIOCOOCTBYIOIIMX MOHUMAHHIO OCOOCHHOCTEH
MaTeMaTHYeCcKOro 00pa3oBaHus M pa3BUTHsI MJIAIIIUX LIKOJIbHUKOB.

3. OGecrieyeHne YCIOBHH /ISl aKTUBU3AIMM TO3HABATEILHOW JEATEIBHOCTH CTYICHTOB U
(GopMHpOBaHUS y HUX OINbITA MATEMATUYECKOH JEATEIbHOCTH U MAaTEMAaTUYECKOTO MOJEIMPOBAHUS
JUTSL petIeHnst y4eOHO-TIPAKTUYECKHX 33124 B 00J1aCTH JIOIIKOJIBHOTO U HA4aJIbHOTO 00pa3oBaHusl.

4. Pazputue oOuiel MaTeMaTHUECKOW KyJIbTypbl OYAYILIEro BOCIUTATENS U YUUTENsl Hauyaslb-
HBIX KJIacCOB.

5. ObGecrieueHue ycaoBUN [Tl aKTUBU3ALMU [T03HABATENIBHOM JEATEIIbHOCTU CTYAEHTOB B 00-
JaCTU MaTEMaTHKHU.

6. CTUMyJIMPOBAaHNE CAMOCTOSITEILHOM NEATEIBHOCTH CTYJEHTOB 110 OCBOCHHIO COACPHKAHUS
JUCIUIUIMHBI U (HOPMHUPOBAHHUIO HEOOXOAMMBIX KOMITETEHIIHH.

1.3 MecTo IuCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

Jucnunnuza «Teopernyeckre OCHOBBI HAYaJIbHOTO MaTEMaTU4YECKOTO Pa3BUTHUS» OTHOCUTCS
K o0s3arenbHOM yacTu bioka 1 «Jlucuumuinael (MOaynn)» y4eOHOro IIaHa.

Jlnst ocBoeHusl MUCHUIUIMHBI «TeopeTndeckrne OCHOBBI HAYaJIbHOTO MaTEMAaTUYECKOIO Pa3BH-
THUSD» CTYJEHTBI MCIIOJIB3YIOT 3HaHMS, YMEHUs, HaBBIKU, COPMHUPOBAHHBIE BXOJIE€ M3YUYEHUS IUCLU-
wMHbL: «MaTemMaTHKa» Ha IpeIblIyleM YPOBHE 00pa30BaHuUs.

Jucuummza «TeopeTnyeckrue OCHOBBI HAYAJIBHOIO MaTEMaTHYECKOr0 pa3BUTHs» NPHU3BaHA
3aJI0’KUTh OCHOBBI U MOCITY>KUTh TEOPETUUECKOW 0a301 AJis JanbHENIIEro noay4yeHus ITyOOKuX 3Ha-
HUH M0 CIEIYIOIINUM MpeaMETaM, TaKuX Kak «MeTroauka npenoaaBaHus MaTeMaTuKn», «lIpakTukym
[0 PEIICHHUI0 MaTeMaTHYeCKHUX 3aJad B HayaJIbHOM 00pa30BaHUM», «AKTyalbHbIE IPOOJIEMbI MaTe-
MaTUYECKOI0 Pa3BUTHSA ACTEH IOLIKOJIBHOIO BO3pACTay» U APYIUX.

1.4 IlepevyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS 10 AUCHUILIUHE, COOTHE-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHA 00pa30BaTeJIbHOM NMPo-
rpamMMBbl

N3ydenue nanHoi yueOHON AUCHUIIIMHBI HApaBieHO Ha (OPMUPOBAHNE KOMIETEHIINNA:
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[1K-2 (CriocobeH opranu3oBath JEATENbHOCTh 00yUYalOMIMXCsl, HAPaBJICHHYIO Ha pa3BUTHE UHTEpe-
ca K yueOHOMY NpeJIMETy, B paMKaxX YPOYHOH U BHEYPOYHOMU JIESITEILHOCTH)

KOI[ U HAaUMCHOBAHHWC HHAUKATOpAa KOMIICTCH-
oA

Pe3ynbTaThl 00ydeHus MO JUCHUTIIIMHE

IIK-2 CnocobeH OpraHu3oBaThb JAesiTeJIbLHOCTh 00y4alOIIMXCs, HANPABJEHHYI) Ha pPa3BUTHE
HHTEepeca K y4eOHOMY NpeAMeTy, B PAMKAaX YPO4YHOH U BHEYPOUHOM 1eATeIbHOCTH

HUIIK - 2.1. ObecneunBaeT GopMHUpPOBAHUE JTHY-
HOCTHBIX, ITPEMETHBIX U METarpeMETHBIX pe-
3yJIbTaTOB OOYYEHHUSI B COOTBETCTBUHU C TpebO-
BaHUAMHU (hefeparbHBIX TOCYAapCTBEHHBIX 00-
pa3oBaTEeNbHBIX CTAHIAPTOB

3HaeT: MPUOPUTETHHIE HAIPABJICHUS Pa3BUTHS
obOpasoBarenbHOl cucteMbl P®, TpeGoBanms
MPUMEPHBIX 00pa30BATEIBHBIX MPOTPAMM II0
yueOHOMY IMpeAMETy; IepeueHb M CoJepiKa-
TENbHBIC XAPAaKTCPUCTHKU yUEOHOW TOKYyMEH-
Taly MO BOINPOCAM OpraHU3alluu U peau3a-
i 00pa30BaTEeNLHOTO TPOLECCa; TEOPUI0 U
TEXHOJIOTUM y4yeTa BO3PACTHBIX OCOOEHHOCTEH
o0yyJaroumxcs.

YMeeT: KpUTUYECKH aHaTU3UpOBaTh YdeOHBIC
MaTepHuasbl MPEeAMETHON 00JaCTH C TOYKHU 3pe-
HUS UX Hay4YHOCTH, TICUXOJIOT0-TIeAarorudyeckou
U METOJIMYECKON 11€J1I€CO00Pa3HOCTH UCIOIb30-
BaHUS.

Biageer: HaBbIKAMM KOHCTPYUPOBAHUA IIpEl-
METHOI'O COJEpKaHUA U aNalTallii €ro B COOT-
BETCTBUU C OCOOCHHOCTAMH IIE€JICBOH ayIauTO-
pun.

HIIK - 2.2. [IpumMeHnsier coBpeMeHHbIE (HOPMBI,
METOABI, cpeacTBa 00yueHUs U 00pa3oBaTelb-
HbIE TEXHOJIOTHUHU B O0yYEHHUH MPEAMETaM

3HaeT: nmporpaMmbl U y4eOHHUKH IO IpernojaBa-
eMOMY IpEIMETY; COAEP)KaHHE, CYIIHOCTb, 3a-
KOHOMEPHOCTH, TPUHLIUIIBI U OCOOEHHOCTH
M3Yy4aeMbIX SBJICHUH U MPOLECCOB.

YMeeT: KOHCTPYHPOBATh COJIepKaHUe 00yUeHHS
o Np€aAMETy B COOTBETCTBUHU C YPOBHEM pPa3BU-
TUSl HAYYHOTO 3HaHUS U C y4ETOM BO3PACTHBIX
ocobeHHOcTel oOydaromuxcsi; pa3padaThiBaTh
pabouylo mporpaMMy MO TNpeaMeTy, Kypcy Ha
OCHOBE NPUMEPHBIX OCHOBHBIX 0011€00pa3oBa-
TEJIbHBIX MPOrpaMM U 00ecreunBaTh €€ BBINOJI-
HEHHE.

Bianeer: HaBpIKaMM IOHMMAaHUS U CHCTEMHOIO
aHanmu3a  0a30BBIX  HAYYHO-TEOPETHYECKUX
MpEeJICTaBICHUN M pelieHus npodecCuoHab-
HBIX 3a/1a4.




UIIK - 2.3. OcymectBiusier oT00p conepkanust | 3HaeT: 0a30BbIe TEOPUH B MPEIMETHON 001acTu
y4eOHBIX MPEIMETOB B COOTBETCTBUM C AMJAK- | MAaTEMaTHKa; 3aKOHOMEPHOCTH, ONpEAEISIOIIne
TUYECKUMH LESIMA U BO3PACTHBIMHM U MHIMBHU- | MECTO MpeAMEeTa MaTeMaTHKa B 0OIIel KapTuHe
IOyaJIbHBIMU OCOOEHHOCTSIMH 00Y4arOIIUXCs MHpa; IpOrpaMMbl U Y4eOHMKH I10 MpernojaBa-
€MOMY MpEAMETY (MaTeMaTHKa).

VYMeer: aHanu3upoBaTh 0a30BbIE NPEIMETHBIC
(B obnactu MaTE€MAaTHUKH ) Hay4YHO-
TEOPETUYECKHE MPEACTaBIECHUS O CYIIHOCTH,
3aKOHOMEPHOCTSX, IPUHIUIIAX U OCOOCHHOCTSAX
U3y4aeMbIX SBJICHUH U NIPOLECCOB.

Brnaneer: HaBbIKAMH KOHCTPYHPOBAHHUS MpPEI-
METHOT'O COJEpPXAaHUA U aJlalTalluu €ro B COOT-
BETCTBHU C OCOOCHHOCTSIMH IIEJICBOW ayAWUTO-
pHH.

2. CTpyKTYypa " coepkaHue TUCHUILTHHbBI

2.1 PacnpeesieHne TPyA0EMKOCTH IMCHUILIMHBI 10 BUAAM pPadoT

O6mas TpyI0€MKOCTh TUCHUIUIMHBI cocTaBisieT 6 3au. ef. (216 yaca), ux pacmnpeseneHue mno
BHJIaM pabOT MPEACTABICHO B Ta0uIE (012 cmyodenmog 3D0).

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (dachr)
5 6
KonTakTHas padoTa, B TOM 4nce:
AynuTopHas padora (Bcero): 24 14 10
3aHsTH JIEKIIMOHHOTO TUTIA 8 6 2

JlaGoparopHble 3aHATHS - - -

3aHATUS CEMUHApCKOro Tuma (CeMHHAphl, MpakTHye- 16 8 8
CKHE 3aHATHS)

WNnas koHTaKkTHasA padora:

KonTpons camoctostensHoi padotsl (KCP) - - -

ITpomesxyrounas arrecrauus (MKP) 0,6 0,3 | 0,3

CamocrosTeabHas paﬁoTa, B TOM YHCJIC:

Kypcosas paboma - - -

ITpopaboTka yuebHOro (TeOpeTHyecKoro) MaTepuana 50 40 10

BrImonHeHe MHAWBHTYATbHBIX 33JaHUH (TIOATOTOBKA K
YCTHOMY OIPOCY, BBIMOJHEHHUE MPAKTUYECKUX 3aJaHUN
(penieHMe TWKIA 3ajad), BBHIMOJHCHWE WHIUBHIYaTb-
HBIX 3a/IaHHH )

74 51 23

Pechepam - - -
IToaroroBka K TEKyleMy KOHTPOJIIO 50 30 20
KonTpoub:
IToaroroBka K 3K3amMeHy 17,4 8,7 | 8,7
OO0mas Tpy10eMKOCTh yac. 216 144 | 72
B TOM "HC/Ie KOHTAKTHAS | 46 |143 103
padora
3a4. ef 6 4 2




2.2 CTpyKTYypa I¥CHUTLTHHbI
Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieaM JAUCIUILTHHBIL.
Pasnensl qUCHUILUIMHBL, H3y4YaeMble B 5,6 cemecTpe (3aounas ¢hopma)

KonnuectBo yacos
Bneayau- KCP,
Ne HaunmenoBanue pa3znenon Bcero AymaTopHas TOpHas pa-
[y pasna pa60Ta p6 p HUKP, xon-
orta TPOTE
JIK | I3 | JIP CPC -
1 2 3 4 5 6 7 8
5 cemecTp

1 | MHoecTBa 1 onepaluy HajJ HUIMHA 24 2 2 - 20 -
2 CootBercTBUs. buHapHBIE OTHOIIEHUS. 18 1 1 ) 16 -

Anrebpanyeckue onepanuu
3 UucnoBsle  ¢yHKIuU.  BolpaxkeHus, 18 1 1 ) 16 -

ypaBHEHHUsI, HEPAaBEHCTBA

Jlornueckue OCHOBBI MaTeMaTUKH (Ma- 20 -
4 | TEMATHYCCKHE TIOHATHS, MaTeMaTHie-| 5o 1 5 )

CKHE TPEAJIOKECHUS, MaTeMaTHYECKOe

JI0Ka3aTeNbCTBO)
5 | AITOpUTMBI U UX CBOMCTBA 6 - 1 - 5 -
6 KoMbOuHatopHble 3aaud M 3JIEMEHTHI 16 1 1 ) 14 -

TEOPUH BEPOSATHOCTEU
HUTOI'O no pa3nesiaMm AMCHUTLIHHBI 105 6 8 - 91 -
KonTtpons camocrostensHoit padoTs! (KCP) - - - - - -
ITpomesxyrounas arrecrauus (MKP) 0,3 - - - - 0,3
IlonroroBka K TeKyIieMy KOHTPOJIIO 30 - - - 30 -
[ToaroroBka k sk3amMeHy (KOHTPOJIIb) 8,7 - - - - 8,7

6 cemecTp

PaznuuHble MOAXOBI K ONPEICTICHHUIO
7 HaTypaJIbHOTO YMCJIa M JIEUCTBUM HaJ 95 105 2 B /

HUMU

JlecsiTUYHAsT cCUCTeMa CUUCIEHHs. AJl-
8 | rOpPMTMBI JEWCTBUH HAJl MHOTO3Ha4- | 75 | 05 | 1 - 6

HBIMH 9YHCIaMd. J[eTMMOCTh IeJbIX

HEOTPHUIATENILHBIX YHCET.
9 O pacmMpeHHM MHOXKECTBa HaTy- 7 ) 1 ) 5

paJIbHBIX YHCEel




10 Hl];el;);/gegipp;iiilze (buTyphI Ha TIOCKOCTH 105 | 05 ) ) 8

11 BenuuuHbl 1 UX U3MEpEeHHE 85 | 05 2 - 6

HUTOI'O no pa3aenam auCHUNTIHHBI 43 2 8 - 33 -
KonTpons camoctostensHoi padotsl (KCP)

[Tpomesxyrounas arrecrauus (MKP) 0,3 0,3
[ToaroToBka K TEKyIieMy KOHTPOJIIO 20 20

[ToaroroBka k 3x3amMeHy (KOHTPOJIb) 8,7 8,7
OO0masi Tpy10eMKOCTb MO M CUMILIHHE 216 8 16 - 174 18

[Tpumeuanue: JIK — nexuuu, 113 — npakruyeckue 3anatus / cemunapsl, JIP — naGopaTtopHble 3aHATHS,
CPC — camocrosTenbHas paboTa CTy/IeHTA.

2.3 Conep:kanue pa3iesioB TUCUUILIMHBI

2.3.1 3angaTud JeKINOHHOT0 THIIA

dopmMma TeKyiile-
HanmenoBanmne P ym
Ne Coneprxanue pasnaena ro
pasnena
KOHTPOJIA
1 2 3 4
5 cemecTp
IToraTns MHOXKECTBAa M dIeMeHTa MHOkecTBa. Ko- VY, U3

HEUHbIe W OECKOHEUHBIC MHOXeCTBa. UHCIIOBBIC
MHOXecTBa. CrocoObI 3ajjanusa MHOXeCTB. OTHO-
IIEHUST MEXJY MHOXecTBamu. M3o0pakeHune OT-
HOILIEHUI MEX1y MHOXKECTBAMH ITPH MIOMOILN KPYrOB
DOiinepa. Onepanun HaJ MHOXECTBaMH (Tepecede-
Hue, o0bennHeHue, BerayuTanue). CBoiicTBa omnepa-
uuii. Pa3ouennss MHOXKeECTBa Ha TMOMapHO Hemepe-
cekaroluecs MmoJMHOXecTBa (kiaccel). JlekapTo-
BO TIPOU3BEJICHHUE MHOXECTB M €r0 CBOWCTBA.
Uucno 351eMEeHTOB B OOBEAMHEHHUH, PA3HOCTH H
lIeKapTOBOM HpOI/ISBe)IeHI/II/I KOHCYHBIX MHO-
xecTB. CBS3b C HAUaJIbHBIM KYPCOM MATEMAaTHKH.

MHoxecTBa U omnepa-
IIUH HaJ HUMU

CooTBeTcTBUSI MEXIy ABYMsi MHOxkecTBamu. Cro- Yy
coOBI 3aIaHnsl COOTBETCTBUS. BHUIBI COOTBETCTBUM.
OtoOpakeHusi. BzanMHO-OJHO3HAYHBIE COOTBET-
ctBusd. PaBHOMONTHBEIE ¥ CYETHBIE MHOKeCTBa. bmu-
HapHbIE OTHOIIEHUS Ha MHOXecTBe. CrocoObl 3a-
JaHusi OTHOWEHUW. OTHOIIEHUs, HW3ydaembie B
HayaJbHOM Kypce MareMaTtuku. CBoOiCTBa OTHOILIE-
auii. OTHOILIEHHE JKBUBAJIEHTHOCTH. CBS3b OTHO-
IIICHHs PKBUBAJICHTHOCTHU C pa30MEeHNEM MHOXKECTBA

CootBercTBusi. bunap-
HbBlE OTHOIIEHHUSA. All-
reOpanyeckue orepa-
1075071
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Ha kiaccbl. OTHOIIEHHE TOPSIIKA. YTOPsIOYCHHbIE
MHOKecTBa. buHapHbIe anreOpanveckue omnepa-
nuu. CBolicTBa anrebpanueckux omeparuii. O0-
paTHbIe omepanuu. AnreOpanmveckas CTPYKTypa.
[TonsTe rpynsl.

UucnoBble  (DyHKITUHU.
BripaxeHnusi, ypaBHe-
HUSI, HEPaBEHCTBA

[onstue ¢pynknuu. CrnocoObl 3a1anus QyHKIIHA.
CBoiicTBa (GyHKIMU: MOHOTOHHOCTb, BO3pacra-
Hue, yoObiBanue. llpsmas mpomopuHOHATBHOCTD,
cBoiicTBa M rpaduk. 3ajaud HauvyaJbHOIO Kypca,
CBSI3aHHBIE C MPSMO MPOMOPIMOHATBLHBIMU BEJIH-
yuHamu. OOpaTHas MPONOPLHOHAIBHOCTH, CBOMi-
cTBa M rpaduk. 3agaud HAYaJbHOTO Kypca, CBS-
3aHHBIE C 0OpPaTHO MPOMOPIUOHATHHBIMU BEIUYH-
Hamu. JluHeiiHass QyHKIUsS, €€ CBOWCTBa M rpa-
¢uk. YncnoBble BoipaxkeHus. Bripaxkenus c mepe-
MEHHBIMU. TOXJIE€CTBEHHBIE PEOOPa30BaHUS BbI-
paxxeHuil. YuciioBple paBeHCTBA U HEPABEHCTBA,
OCHOBHBIE CBOMCTBa. YpaBHEHHS C OJIHOM mepe-
MeHHOI. PaBHOCHIBHOCTh ypaBHeHHi. HepaseH-
CTBa C OJHOM mepemMeHHOW. CBA3b C HAaYaAJIbHBIM
KypCcOM MaTeMaTHKH.

Jlormyeckne  OCHOBBI
MaTeMaTuKu (MaTema-
THYECKHUE ITOHSTHS,
MaTeMaTU4YeCKue
MPeIUIOKEeHHS, MaTe-
MaTHYECKOE  JIOKa3a-
TETLCTBO)

MaremaTtuueckue nouatus. O0beM U copepKaHue
NOHATHA. PONOBUIOBBIE OTHOLIEHUS MEXY IIOHATH-
amu. Onepanuu HajJ NOHATUAMU: 0000IIEeHuE, orpa-
HUYEHHUE, ONpeelieHue, aAeineHue. Buasl onpenene-
Huii. OnpeneneHre MOHATHI 4Yepe3 pod U BUIOBOE
orinuue. CrnocoOwl omnpeneneHus noHATUH. Tpedo-
BAHMS K ONPEIECICHUIO IOHATUHI Yepe3 PO U BUIO-
Boe oTnuure. OCHOBHbIE TPeOOBAHUS OIpeIeNeHUI
IIpH pelIeHnH 3ajjad Ha pacrno3HaBanue. Onpenene-
HUE MOHATHH B Ha4aJIbHOM Kypce MaTeMaTuKu. Ma-
TeMaTu4ecKue npeanoxenusd. [lonsaTne BpicKka3bl-
BaHUsA. CMBICII CIIOB «@», «HJIN», «HE» B COCTABHBIX
BbICKa3bIBaHMsIX. Ornepanuu Haj BbICKa3bIBAaHUSMU
(KOHBIOHKIUS, JW3BIOHKLUSA W J1p.). BbickasbiBa-
TenbHble (opMbl (mpenukarbl). KoHblOHKLIHSA U
JU3BIOHKINS BBICKa3bIBaTeNbHBIX (GopMm. I[lpaBuia
HAaxO0KJ€HUSI MHOXECTB UCTUHHOCTH COCTABHBIX BbI-
CKa3bIBaTeNIbHBIX (hopM. Bricka3piBaHUS ¢ KBaHTO-
pamu. CriocoObl yCTaHOBIIEHUS 3HAUEHUN MCTUHHO-
CTH BBbICKa3bIBaHMil ¢ kBaHTOpaMH. OTpHULIaHHUE BBI-
ckaspiBaHui. IIpaBuna mocTpoeHHs OTpULIAHUS
KOHBIOHKIIMM ¥ JU3BIOHKLIHMHM BBICKa3bIBAaHUM.
[IpaBuna nOCTpOEHUH OTPHUIIAHUN BBICKA3bIBA-
HUM, coaepxamux KBaHTopsl. OTpuLlaHuE BbICKa-
3pIBaTENbHBIX (OpM. OTHOLIEHUS JIOTHYECKOTO
CJIEIOBAaHMS U PAaBHOCHUIIBHOCTH MEXAY IIPEIIIONKE-
HusMu. HeoOxonuMmble M JOCTATOYHBIE YCIIOBUS.
Crpykrypa TeopeMbl. Buapl TeopeM, CBA3aHHBIX C
JaHHOU. CBsi3b C HayaJbHBIM KYPCOM MATEMATHKH.
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[lonstue ymo3zaxmouenus (paccyxnaeHus). Jlenyk-
TUBHBIC U HENENYKTHBHBIE yMoO3akitoueHus. lIpo-
CTEHIIME CXEMbl JCAYKTUBHBIX YMO3aKIHOYCHUM.
IIpoBepka NpaBUIBHOCTH YMO3AKJIIOUEHUN € ITOMO-
b0 Kpyros Jiiepa. CylniHOCTh MaTEMaTHYECKOIO
nokasarenberBa. CriocoObl 10Ka3aTeabCTBa MaTeMa-
TUYECKUX yTBepxkaeHull (npeasoxxenuil). [lonnas u
HENOJHas MHAYKLHS, aHAJIOTHUs, UX CBA3b C JEHyK-
TUBHBIMH YMO3aKJIIOUEHUSIMHU.

ANroput™MBl U
CBOICTBa

nux

[Tonarue  anroputma. CBoOHCTBa  aNrOPUTMOB
(onpeneneHHoCTh, MOHATHOCTh, PE3YJIbTATHUBHOCTH,
MacCOBOCTb, JTUCKpETHOCTh). CrocoObl 3amucu U
MPUEMBbl  MTOCTPOSHUS Cem3p ¢

HaYaIbHOU IIKOJION.

AJIr'OPUTMOB.

KombunaropHsie 3ama-
YU U 3JIEMEHTHI TEOPUH
BEPOATHOCTEM

[Tonarue komOuHaTopHOit 3anauu. [IpaBuna cym-
MBI U [Ipou3BeieHUs. Perienrne KoMOMHATOPHBIX
3aa4 MeTo/IoM repedopa. Pasmenienus, nepecra-
HOBKHU U COYETAHUSI C TOBTOPEHUSIMH U O€3 IOBTO-
penuii. CBsi3b ¢ HaYaJIbHOM 11KO0JI0i. COOBITHS U Be-
posaTHOCTh. Buabl coObrTuii. Teopust BEpOSATHOCTEH.
[TonsTue BeposarHocTu. Kitaccuueckoe onpenenenue
BEPOATHOCTHU. [IOHATHS CYyMMBI ¥ IPOU3BENECHNUS CO-
obrTHid. [IpoTHBOIIONOXKHBIE COOBITHS. TeopeMsl
CJIOKEHUS M YMHOKEHUS BEPOSITHOCTEN. Y CIIOBHAs
BepoATHOCTH. [lonHas BeposiTHOCTE. DopMyiia belt-
eca. Cxema ucnpiTanuii bepnysn.

6 cemecTp

HaumenoBaunue
pas3zaena

Copepxanue pasaena

®dopma TeKye-
ro
KOHTPOJIA

2

3

4

Pasnuunable moaXxoIbl
K ONPEACIICHUIO HaTy-
paJbHOrO 4YHuCIa W
NEeUCTBUHN HAJl HUMH

W3 ucropur BO3HMKHOBEHUS U Pa3BUTHUS TOHATUI
HaTYpaJlbHOTO 4HCIa W HyJsd. XapaKTEpUCTHKH
HaTypajnpHOro uucna. [loHsTHE OTpe3ka HaTypalb-
HOTO psAfa u cuera. [loHsaTrne HaTypallbHOTO YKcaa U
HYJISl C TEOPETUKO-MHOKECTBEHHBIX MO3ULMi. Teo-
PETUKO-MHOKECTBEHHBIN CMBICJI OTHOLICHHUS ‘‘paB-
HO” U “MeHbuie”. TeopeTMKO-MHOXXECTBEHHBIN
CMBICII CYMMBI JBYX ILI€JIBIX HEOTPHULATEIbHBIX YH-
cesl. 3akoHbI cilokeHusl. OnpenereHnue OTHOLIEHUS
«MEHBIIIEe» Yepe3 CyMMY U OTPE30K HaTypallbHOTO
psaaa. Onpenenenue pazHocTH. CBsI3b BBIYMTAHUS CO
CIIOXKEHHEM. TeopeTUKO-MHOKECTBEHHBI  CMBICT
MpaBUJ BBIYUTAHUS YHCIA U3 CYyMMbl M CYMMBI W3
gucia. OTHomeHus “OoJpine Ha”, “MeHbIIIe Ha”, UX

TeOpeTI/IKO-MHO)KeCTBeHHHﬁ CMBICII. OHpC}IGJ’IeHI/Ie

4
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MPOU3BEJCHUS LIENbIX HEOTPULATEIbHBIX YUCEN Ye-
pe3 CyMMy M JIEKapTOBO IPOM3BENCHUE MHOMKECTB.
CBolicTBa yMHOXEHHA. TeOpeTHMKO-MHOKECTBEHBIN
CMBICJI YaCTHOTO WEIbIX HEOTPHULATEIbHBIX YHUCEIL.
HeBo3MoxHOCTb JienieHust Ha HYyJb. CBs3b JeleHUs
C YMHOKEHHEM. TeOopeTUKO-MHOKECTBEHHBIM CMBICII
MpaBUJI JEJIECHUS CYMMBI U MPOU3BENCHHS HA YMUCIIO.
JHenenne ¢ ocrarkoM. OTHOIIEHHS «OOJIBIIE B» H
«Menbiie B». CBOMCTBa MHOXKECTBA IIEJIBIX HEOTPH-
LATEJIbHBIX YHuCeNl. AKCHOMATUYECKOE IOCTPOCHHUE
CHUCTEMBbI HaTypalibHbIX uucen. HatypanbHoe uucio
KaK pe3yJibTaT U3MEPEHUS BEJIMUMHBI.

N

JlecsTuuHas cucTe-
Ma CUHUCJIEHUs. AJ-
TOPUTMBI  JIEUCTBUI
HaJl MHOT'O3HAYHbI-
MM uuciiamu. Jlenu-
MOCTb IIEJIBIX HEOT-
pULIATENbHBIX — YH-
cel.

[TonsiTue cucreMsl curcieHus. [103uIMOHHBIE U He-
IO3UIIMOHHBIE CUCTEMBI CUMCIICHUS. 3aich M Ha3Ba-
HHE YHCE] B JCCATUYHOM CHCTEME CUMCICHHS. AJl-
TOPUTM CIIO’KEHUSI MHOTO3HAYHBIX YHCE. AJITOPUTM
BBIYUTAHUS. AJITOPUTM YMHOKEHUSI MHOTO3HAYHOTO
YUCJIa HAa OJHO3HAYHOE. AJITOPUTM YMHOXXCHHS
MHOT'O3HAYHOT'O YMCJIa HA MHOTO3HAYHOE. AJITOPUTM
nenenus. IloHsaTHe OTHOIICHHS ACIMMOCTA H €r0
cBoiicTBa. [Ipu3HaKu AETMMOCTH HE3aBHCAIINE OT CHU-
CTEMBI CUHMCIIEHHs (ICTMMOCTh CYMMBI, Pa3HOCTH, MPO-
u3BeieHus U Ap.). [Ipyu3Haky 1eMMMoCTy 3aBUCAIINE OT
CHICTEMbI CUMCIICHUs (TIPU3HAKK JCTMMOCTH Ha 2, 3, 4,
5,9, 10, 25). IToHsiTHEe POCTOTO U COCTABHOTO YHC-
na. beckoHeYHOCTh MHOXECTBA MPOCTHIX umcen. Perire-
To OparocpeHa. OcHOBHas TeopeMa apU(PMETUKH.
[Ipu3Hak nenmuMocTy Ha cocTaBHbIEe uncia. Hanbounb-
MUK OOImMil [OenuTenb W HaWMeEHbIIee o0Iee
KpaTHOE 4YHCEll, OCHOBHBIE CBOWCTBA U CIIOCOOBI
HaXOKJICHMS.

(@]

O pacuIMpeHnn
MHOJKECTBA  HaTy-
PaJIbHBIX YHUCEIT

OTtpunatenbabie 1enbie yucia. CBOWCTBA MHOXe-
CTBa LENBIX 4Mced. ['eomeTpuyeckass MHTEpHpeTa-
uus 1enbix yucen. [loHsTre 0oOBIKHOBEHHOU JApoOH
KaK pe3ynbTaT U3MEpEHUs JUIMHBI OTpe3ka. PaBeH-
CTBO Jpobeil u ero cpoiictBa. OCHOBHOE CBOMCTBO
npobu. CBs3b C HayallbHBIM KYypCOM MAaTE€MAaTHKH.
[ToHsITHE MOJIOKUTENBHOTO PALIMOHAIBHOIO YUCIIA U
€ro HEeCOKpaTUMOH 3amucu. ApupMeTHdecKue aeu-
CTBUS HaJ| MOJIOXKUTETHLHBIMU PAIMOHATLHBIMU YK C-
nmamu. CBOMCTBA CIIOKEHUS U YMHOKEHHs. MHOXe-
CTBO TMOJIOKUTEIBHBIX pAIlMOHAIBHBIX YHCENl Kak
pacuIMpeHre MHOXKECTBAa HATypalbHBIX  YHCET.
YHopsiA0UeHHOCTh MHOXECTBA. 3aIlUCh MOJIOXKH-
TEJBHBIX PAIIMOHAILHBIX YHCENl B BUJE ECATUYHBIX
npob6eii. Ilonstue mpoueHrta. beckoHeuHbie aecs-
TUYHBIC TIEpHOanYecKue npodu. Jlecarnunoe msme-
peHue IuHBl oTpe3ka. [IoHsATHE MONIOKUTETBLHOTO
VppalMoHaIbHOro yucia. [loHsaTue nonoxuTenbHo-
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ro JEUCTBUTEIHLHOIO YUCiIa U AeUCTBUU Haja HUMU.
MHOXECTBO IOJOKHUTEIIBHBIX JCHCTBUTCIBHEBIX UH-
Cell M €ro OCHOBHBIC CBOWCTBAa. Apudmernueckue
JIEHCTBHS HaJl OJIOKUTEILHBIMH JCHCTBUTEILHBIMH
yuciiaMid. MHOXECTBO JCHCTBUTEIBHBIX YHCET U
ero coicta. [IpubnmkeHHbIC 3HAUECHUS BEIUYHH.
[MorpemHocTh mpubMMKeHUss. OIEHKa MOTPEIIHO-
ctu. IIpaBuna okpyriaenus yucen. OTHOCUTENIbHAS
MOTPEMIHOCT.

['eomerpuueckue
¢Gurypsl Ha IJIOCKO-
CTM M B IPOCTpPaH-
CTBE

N3 ucrtopun BOZHUKHOBEHHS U Pa3BUTUSA I'€OMET-
puun. OCcHOBHbIE reoMeTpUYecKre (POPMBI: TEJIO, MO-
BEPXHOCTb, JUHUA, Touka. IloHsTHME TeomMerpude-
CKOM (urypsl. Beinmykible 1 HEBBITYKIIbIE (DUTYPBI.
OcHoBHbIE CBOICTBa OTpe3Ka. YTJIbI U UX OCHOBHbIE
cBoiicTBa. Onpenenenns napauleabHbIX U NEPIEH-
JUKYJISPHBIX NpsAMbIX. [IpU3Haku napamiesbHOCTH
IIPSIMBIX, OCHOBHBIE CBOMCTBA MNEPIEHIUKYISIPHBIX
npsMbIX. TpeyrojabHUK, €ro OCHOBHBIE CBOWCTBA.
YeThIpexyrojJbHUKM, UX OCHOBHBIE cBOWcTBa. lla-
pajuienorpamm, Tparenusi, poMO, HIPSIMOYTOJbHUK,
KBaJpaT U UX OCHOBHBIE CBOMCTBA. MHOIOYrOJIbHU-
k. OKpYKHOCTb U KpPYyT, UX OCHOBHBIE CBOMCTBA.
CBsi3b C Ha4YaJIbHBIM KypcOM MatemaTuku. IIpaBu-
Jla peuIeHMs 3a/1ay Ha MMOCTPOCHHE. DJIEMEHTapHbIE
3a7la4i Ha OCTPOEHME. DTallbl PELICHUs 3a1a4l Ha
noctpoenue. Ilonstue npeobpazoBanus. Cummer-
pusi OTHOCUTENbHO TOYKH. CHMMeETpUsl OTHOCH-
TenbHO npsamoii. [lapamnensusiii nepenoc. 1losopor.
CaoiicTBa. [IBmkeHue m ero cpoiictBa. PaBeHCTBO
¢uryp. 'omorerus u nogobue. CBsA3b ¢ HAYAIBHBIM
KypPCOM MaT€MaTHKH.

[TapamiensHOE NPOEKTUPOBAHME MU €rO0 CBOWCTBA.
[TonssTe MHOrOrpaHHKKa. BHUIBI BBITYKIIBIX MHOTO-
rpaHHMKOB. Pa3zBepTka MHororpanHuka. Mzobpaxe-
HHE€ Ha IUIOCKOCTU NPHU3MBbI U nupamusl. [IpaBuib-
Hble MHOrorpaHHuku. Illap, nuMIMHApP, KOHYC, UX
OCHOBHbBIE CBOMCTBA M U300pa’keHUE Ha MJIOCKOCTH.

(n

Bennuunbl U uxX u3-
MepeHue

[ToHsATHE TONMOKUTENBHOU CKAJSIPHOW BEJIWUYMHBI.
OnHOpOIHBIE W PA3HOPOJHBIE BEIMYUHBI. JInHEH-
HbI TOPSJOK HAa MHOXECTBE BEJIUYHUH JaHHOTO
pona. OCHOBHbIE CBOWCTBA CKaJISPHBIX BEJIWYMH.
[TonsiTue n3Mepenus: BeMUUrHbl. Mepa BEIUUYUHBI.
HenpepriBHOCTS BenmnumH. JliimHa otpeska. Oc-
HOBHBIE CBONMCTBa. M3MepeHue UIMHBI OTpe3Ka.
CranmapTHbIC €TUHUIIBI JJIMHBI ¥ OTHOIICHHS MEX-
ny HuMu. Onepanuu Haja oTpe3kaMu. Benuuuna yr-
na u ee uaMmepenue. [lnomans Gurypel, ee OCHOB-
HbIe cBoiicTBa. CIOCOOBI M3MepeHus Iomaaen Qu-
ryp. PaBHOBenMK1ME U paBHOCOCTAaBICHHBIE (DUTYPHI.
Haxoxxnenue miomaau npsMOyroibHUKA U JIPYrux
¢uryp. Haxoxxnenume miomand OPOU3BOJIBHON
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IJIOCKOW (UTYPHI C TOMOIIBIO maneTku. O0bem Tena
U ero uzMepeHue. Jlpyrue BEeIUYNHBI, U3ydaeMbIe B
HaYaJIbHOM KypCE€ MaTeMaTHKH: Macca, BpeMmsl, IICHa,

CTOMMOCTD U JIP.

[Tpumeuanue: Y — ycTHbIN onpoc, 3 — uHAMBUAYaJIbHOE 3a1aHUE.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

Ne

HaumenoBanue
pasnena

Coneprxanue pasjena

dopma Tekyie-
ro
KOHTPOJIS

2

3

4

5 cemecTp

MmuoxectBa u omne-
pauuu HajJ HUMHU

HpaxkTnyeckoe 3ansaTue Ne 1. MHokecTBa U ome-
pauuMu HAl HUMH.

[lonsiTie MHOXecTBa M 3JIeMEHTa MHOXkecTBa. [ly-
cToe MHOXkecTBO. OOO3HaueHHE U pacro3HaBaHHE.
Crioco6b! 3afaHus MHOXecTB. OCHOBHBIE YHCIIOBBIE
MHOKECTBA. XapaKTepUCTUYECKOE CBOWCTBO. IIpu-
MEHEHHE CIOCOOOB 3aJaHUsl MHOXKECTB TpU pelie-
HUM 3a7a4. OTHOLIEHUS MEX]Iy MHOXECTBaMH.
[TogmMHOX€ECTBO JaHHOrO MHOKecTBa. PaBHbIE MHO-
’ecTBa. BuJpl MOJMHOMXKECTB JaHHOIO MHOXECTBA.
[loacuer uymciia MOAMHOMKECTB 3aJaHHOTO MHOXKE-
cTBa. l300pakeHHE OTHOMICHUS MEXIy MHOXKE-
CTBaMH C IIOMOIIBIO Kpyros Oiepa. llepeceyenue
MHOecTB. M300paxeHne nepeceueHuss MHOXKECTB C
OMOUIBI0 Kpyros Oiiniepa. HaxoxneHne nepecede-
HUSl KOHEYHBIX MHOXKECTB, 3a/laHHBIX NEepPEUNCICHU-
€M 2JIEMEHTOB U C IIOMOIIBIO XapaKTEPUCTHUECKOTO
CBOMCTBA JIEMEHTOB. M CIONB30BaHME CBOWCTB IIe-
pECEUeHUsT MHOKECTB. Y HUBEPCAJIbHOE MHOKECTBO.
O6benunenue MHoOXkecTB. M300paxeHne oObeauHe-
HUSI MHOXECTB C ITOMOUIBIO KpyroB Jiepa. Haxox-
JeHue OOBbeIMHEHHS KOHEUYHBIX MHOXKECTB, 3aJlaH-
HBIX MEPEUYUCICHUEM JJIEMEHTOB M C IOMOILIBIO Xa-
PaKTEpUCTUYECKOIO CBOMCTBA 3J€MEHTOB. Mcmoiib-
30BaHHE CBOWCTB 0OBeAMHEHUs MHOecTB. CBOMi-
CTBa, CBS3bIBAIOLIME ONepaluu OObEAUHEHHUS U Tie-
peceueHuss MHOXKeCTB. Pa3HOCTB IByX MHOXECTB.
Jomnonnenne MHOXkecTBa. M300paskeHne pasHOCTH U
JIOIIOJIHEHUS TIPU ITOMOUIM Kpyros Oinepa. Mcnonb3o-
BaHUE CBOWMCTB pa3zHOCTH. [IpakTMueckoe Haxoxie-
HUE Pa3HOCTH JABYX MHOXKECTB, 3a/IaHHBIX IEpEUHC-
JICHUEM CBOHUX 3JIEMEHTOB M XapaKTePUCTHYECKHUMHU
CBOWCTBaMH CBOUX 3JIeMeHTOB. lloHsTHE Kinaccudu-
KallUd MHOXECTB. YCIIOBUSI pa3OMEHUsi MHOXeCTBa
Ha kyacchl. Pa30ueHne MHOXeCTBa Ha KJIacChl C TO-
MOIIIbIO OJTHOTO, ABYX, TPEX, ..., n CBOMCTB. Iloacuer
Yycia KJIaccoB pa3OMeHHs B KaxaoM ciydae. M3006-
paXkeHre ¢ OMOIIbIO KpyroB Ditniepa. Pemenue 3aay,

v, IIP

Y, TIP,T
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CBsI3aHHBIX C Kiaccudukanueid. CBsi3b ¢ HayaJbHBIM
KypcoM mareMmatuku. [loHartve ynopsimjoueHHON mna-
pbl. JlekapTOBO IPOM3BEICHHUEM [BYX MHOXECTB.
CrnocoObl 3a1aHus  JI€KapTOBO MPOU3BEACHUE MHO-
xkecTB. M300pakeHne  JeKkapToBa IPOU3BEACHMUS
JIBYX YHUCIIOBBIX MHOXECTB Ha KOOPJMHATHOM ILIOC-
koctH. [lonsitue koprexa. [InuHa koprexa. Jlekap-
TOBO MpPOU3BEJIEHUS n MHOXecTB. lcmosnb3zoBaHue
CBOICTB JAekapToBa IpousBeacHUsd. Uucio aieMeH-
TOB B OOBEIUHEHHUH JIBYX HEIEPECEKAIOUIUXCsI MHO-
KCCTB. CDOpMy.]IBI HaxXOXJACHUA 4YuCila 3JICMCHTOB B
00BEAMHEHUN JBYX HEMEpPECEKAIOLUXCSI MHOKECTB,
JIBYX JIOOBIX MHOXXeCTB. DopMysbl HaXOXICHHUS
Yuclia 3JIEMEHTOB Pa3HOCTH JABYX KOHEUHBIX MHO-
JKECTB, JICKapTOBOM IPOMU3BEICHUM MHOXECTB. Pe-
[IEHHE 33/1a4 Ha HCIOJIb30BaHUE JaHHBIX (HOPMYN U
Kpyros Jiepa

CootrBercTBUd. bu-
HApHBIC OTHOIICHHUS.

Anrebpanueckue
ornepanuu
YucnoBele  QyHK-
uuu.  Beipaxkenus,
yYpaBHEHMs,  Hepa-
BEHCTBA

[paxkTnyeckoe 3ansitue Ne 2. CooTBeTCTBUSA
MesKay AByMs MHO:kecTBaMu. OTHOLIEHHS HA
MHOKeCTBe M ero cBoicTBa. YucinoBbie QyHKIMH.
Boipaxenue. YuciioBble paBeHCTBA M HEPaBeH-
CTBAa. YpaBHEHHs U HEPABEHCTBA C OIHOM Iepe-
MEHHOM.

[Tonsitue coorBercTBUs. O003HaueHue. Buapl coot-
BercTBUH. CriocoOb!I 3aaHusi COOTBETCTBUU. ['pad u
rpaduk coorBeTcTBUs. [loHATHE B3aMMHO OJHO3HAY-
HOro cooTBercTBUsA. OtoOparkeHune. PaBHOMOIIHBIC
MHOXkecTBa. OcobeHHocTH rpadoB U rpadukoB B3a-
UMHO OOpaTHBIX COOTBETCTBUU. CuUeTHOE MHOXe-
cTBo. Pemenune 3amau Ha coorBercTBUA. CBA3BL C
HavyaJIbHBIM KypcoM MaTtemaTtuku. [lonsitue GunapHo-
ro OTHOIIEHHs1 Ha MHOXecTBe. O603HaueHus. OTianune
OTHOIIIEHUH OT cooTBeTcTBUH. CriocoObl 3agaHus
oTHowmeHnH. Buasl oTHomenwuii. I[Toctpoenue rpaga
oTHomieHus. OTHomIeHUe, ooparHoe mgaHHOMY. Oc-
HOBHbBIE CBOMCTBAa OTHOUICHUH: pe(IeKCUBHOCTS,
CUMMETPUYHOCTh, AHTHCUMMETPUYHOCTb, TpaH3U-
TUBHOCTb U CBA3aHHOCTb. OTHOLIEHHE SKBUBAJICHT-
HOCTU. CBSI3b OTHOLIEHHS] SKBUBAJEHTHOCTH C pa3-
OveHueM MHOXKeCTBa Ha Kjacchl. OTHOIIEHUE Io-
psaaka. YmnopsaoueHHoe MHoXecTBo. OTHouIeHHe
JUHENHOro mnopsaka. OTHOLIEHHE HECTPOroro Io-
psaaka. Pemenue 3agau. CBsi3b ¢ HaYaJbHBIM KypCOM
MateMaTHKu. buHapHble anreOpamdeckue orepa-
nun. CBoiicTBa anreOpanueckux omneparuid. OO0-
paTHble omepauuu. AnreOpaumdeckas CTPYKTypa.
[ToHsiTHE TPYNITBL.

[Tonsitue pynkmuu. CriocoOwl 3agaHus QYHKIIUH.
Bospactanue u yOsiBanue pyHKIIUN HA IPOMEXKYTKE.
O06nacTh onpeeeHns] 1 MHOYKECTBO 3HAUYCHUN

Y, T, IIP
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¢ynkuuu. [Tocrpoenue rpaduka ¢pynkuuu. Pemenne
3aJ]a4 Ha UCIIOJIb30BAaHUE OIIPEIEICHNS U CBOMCTB
IpsIMOM ITponopLUMoHanbHOCTH. Onpeenenue npsi-
MO} TIPOITOPIIMOHAILHOCTH. ['paduk 1 CBOMCTBA
IpsSMOI TponopIHoHansHOCTH. Perenne u 000cHo-
BaHMe 3a1a4. Onpenenenne oOpaTHOM MPOIOPLHUO-
HanpHOCTH. CBOICTBA U Tpaduk 0OpaTHOU TIPOOp-
UoHanbHOCTU. Penienne u 000CHOBaHME 3a/1au C
UCTIOJIb30BAaHUEM OTIPE/ICTICHUS U CBOMCTB 00OpaTHOM
ponopiruoHanbHOCTU. OnpeneneHne JUHEHHON
¢ynkunu. CotictBa u rpaduk. [Tocrpoenue rpadu-
KOB JINHEHHOH (yHKIMH B 3aBucuMOocTH OT K 1 b.
Pemenne 3a1a4 ¢ UCIOJIb30BaHUEM CBOMCTB JIMHEH-
HoM ¢yHKuuu. CBS3b C HAYaJIbHBIM KYpCOM MaTeMa-
TukU. OnpeeneHne YUcI0BbIX BRIPAXKEHUN U BbIpa-
JKEHUH ¢ nepeMeHHbIMU. Pelenue 3aaa4 Ha pacno-
3HaBaHUE BBIPAKECHUN. BrIpaxkeHus1, He UMEIOIINE
CMbICJIa. 3HAUE€HUE YMCIIOBOro BeIpakeHust. O6maacThb
onpezaeneHus BeipakeHus. [1opsaaok 1eicTBUid B BbI-
paxeHuu. IToHsATHE TOXKAECTBEHHOIO NMpeoOpazoBa-
Hus. OnpeneneHne ToXKAECTBEHHO-PAaBHbBIX BbIpake-
Hull. OnpeneneHue TOXAeCTBa. Y IPOLEHUE BbIpa-
KEHHUU TTyTeM TOXKIECTBEHHBIX MPEOOpa30BaHMIA;
pa3I0KeHUE Ha MHOXKUTENH BbIpaykeHUu. CpaBHEHME
3HaYEHUH BhIpaK€HUI 0€3 BBIIIOJIHEHUS AEHCTBUM.
Pemenue 3ana4 Ha cocraBieHue BolpakeHui. [1ons-
THE€ YUCIIOBOI'O0 PABEHCTBA, ICTUHHOT'O YHCIOBOTO
paBeHcTBa. CBOMCTBA HCTUHHBIX YUCIIOBBIX pa-
BeHCcTB. OnpesiesieHne YucIoBOro HepPaBeHCTBA.
CBolicTBa YMCIIOBBIX HEPABEHCTB. Y CTAHOBJIEHHE
VCTHUHHBIX YHCIIOBBIX PABEHCTB U HEpaBeHCTB. CBS3b
C HauaJIbHBIM KypCcOM MaTeMaTuku. Pemenue ypas-
HEHUH ¢ OIHOM IepeMeHHO. Pemenne 3aga4d Ha
pacrno3HaBaHue ypaBHeHHNH. KopeHb ypaBHEHUSI.
Yucno xopHel ypaBHeHHs. PaBHOCHIIBHOCTE ypaB-
HeHul. Pa3Hbie criocoObl penenus ypaBHeHui. Pe-
LIEHME 3a]1a4 Ha cocTaBlIeHue ypaBHeHUU. [TonsaTue
HEpaBEHCTBA C OJHOU IepeMeHHON. Pemenue 3ana4
Ha pacno3HaBaHUE HEPABEHCTB. Pemienue Hepa-
BEHCTB C OJJHOM NepeMEHHOM. PaBHOCHIIbHBIE HEpa-
BEHCTBA. TeopeMbl O paBHOCUIIBHOCTU HEPABEHCTB U
CJIEICTBMS U3 HUX. 33]1a4M HA COCTABIICHHUE HEpa-
BEHCTB.

14




Jloruueckue OCHOBBI
MaTeMaTuKu (MaTe-
MaTUYeCKHE IOHS-
TUS,  MareMaThye-
CKUE TMpeIoKeHus,
MaTeMaTH4eCKOe

JI0Ka3aTeIbCTBO)

ANTOpUTMBL M HX
CBOMCTBA

KombunaropHele 3a-
Ja4dunu u JJIEMCHTHI
TEOPHH BEPOSITHOCTEH

IIpakTyeckoe 3ansitue Ne 3. Jlormyeckue ocHO-
Bbl MAaTEMATHKH (MaTeMaTH4YecKUe MOHATHS, Ma-
TeMaTH4YeCKHe IpeIoKeHHs, MaTeMaTH4ecKoe
JI0Ka3aTeJIbCTBO).

Knaccudukanus MareMaTU4eCKUX MOHSATHA Hadallb-
HOTO Kypca maremaTuku. CBolictBa 00bekTOB. Cy-
[ICCTBCHHBIE M HECYIIECTBEHHBIE CBOiicTBa. O0BEM
nousatusi. Conepkanue NOHATUS. OTHOIIEHUS MEXKITY
MOHATHAMH. POIOBUIIOBBIC OTHOIICHUS ITOHSITHM.
ToxnecrBenHble noHATHA. OTHOIIICHUE YacTH U IIe-
J0r0 Mexay noHsTusMu. OmnpenereHue MOHATHUS.
Bunesl onpenenenuii. CocTaBHbIE KOMIIOHEHTHI B
onpeneneHun. Cxema orpeesieHus] MOHSATUN yepe3
poa u BuagoBoe otiinuue. opmynupoBaHue onpeze-
neHuil. BrinonHenune TpeOoBaHMI K ONpPENEIECHHUIO
noHsATuid. Haxoknenue ommOOK B OIpEAC/ICHUSX.
Ornpenenennsi B HAYAJIbHOM Kypce MaTEMaTUKH.
IlonsTre BrICKa3bIBaHUA. 3HAUCHUS UCTUHHOCTH BBI-
cka3piBaHusA. [loHsATHE BBICKA3bIBATEIBHON (OPMEI.
OTnunune MEeXIy BBICKAa3bIBaTEIbHOM (OPMOIA U BbI-
CKa3bIBaHMWEM. 3aJlayd Ha pacliO3HABaHUE BBICKA3bI-
BaHM. MHOXECTBO MCTHHHOCTH BBICKA3bIBATCIbHOM
¢dopMbl. Jlornueckue CBSI3KH. DJIEMEHTApHBIE U CO-
cTaBHble TmpeioxkeHus. CTpyKTypa COCTaBHOrO
npemioxeHust. OnpeeneHne HCTUHHOCTH COCTaBHO-
ro npemioxeHus. [loHATHE KOHBIOHKUMU JBYX BbI-
CKa3pIBaHuM. Tabauma MCTUHHOCTH JJIS KOHBIOHK-
UMW BbICKa3bIBaHUU. [lOHATHE NHU3BIOHKIMHU JBYX
BBICKa3bIBaHMM. TaOJmIla WCTHHHOCTH JJI JU3b-
IOHKIIMM BbICKa3bIBaHMi. HaxokaeHne MHOXECTBa
WCTUHHOCTU KOHBIOHKIIMU U JTU3BIOHKIIMH JIBYX BbI-
CKa3bIBaTEIbHBIX (POPM.

KBaHTOpBI OOLIHOCTH M CYIIECTBOBaHUS. 3aluch U
MIPOUYTEHUE BBICKA3bIBAHUN C KBAHTOPAMHU. Y CTAHOB-
JICHHE HCTHHHOCTH M JIOXKHOCTU BBICKA3BIBAHHUM C
kBaHTopamu. OTpullaHHe BBICKa3bIBaHMs. Talnuia
WCTUHHOCTHU 17151 oTpunianusa. CrocoObl MOCTPOCHHS
OTPULIAHWI BBICKa3bIBaHWI. 3akoHbl Je¢ MopraHa.
CnocoObl TOCTPOEHHUSI OTPULIAHUN KOHBIOHKIMU H
JTU3BIOHKIIMM JABYX BbICKa3biBaHu. [locTpoenue ot-
pHUIIaHUS BBICKA3bIBAaHUM ¢ KBaHTOpamu. [locTpoenne
OTpUIIaHUS BhICKa3bIBaTeNbHBIX (hopM. OmnpenencHue
JJoruueckoro cienoBanusa. O0o3HaueHue. MmMminka-
I[Usl IBYX BBICKa3bIBaHWU. Tabinila ICTHHHOCTH JUIS
MMIUTMKAIUKU. YTeHne NpejioxKeHu, CoaepKauux B
CBOEH CTPYKTyp€ 3HAK JIOTMYECKOTO CIEI0BaHUS.
VCTHHHOCTh WM JOXKHOCTH BEICKa3bIBaHWU. OTHO-
HIEHUE PABHOCUIBHOCTH MEXAY HPEII0KEHUSIMHU.
O06o3HaueHne. DKBUBAJICHIIUS JBYX BBICKA3bIBAHUU,
Tab/Mla UCTUHHOCTH AJs dKBUBajeHIuu. [Ipemio-
JKEHHUSI, COJIEp)KAIlME€ B CBOEH CTPYKTYpE 3HAK paB-
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HocwibHOCTU. [loHsATHE Teopembl. CTpyKTypa Teo-
pembl. Bunbr Teopem. CTpykTypa 0oOpaTHOTO, MPOTH-
BOTIOJIOKHOTO yTBepxkAcHHSI. CTpyKTypa 00paTHOTO
MIPOTUBOIOJI0KHOMY YTBEPKICHUIO. 3aKOH KOHTpa-
MO3UILINH.

IlonsiTue ymo3sakmroueHus. Ero cocraBHble 4acTu.
[ToHsiTHE TOCBUIKM W 3aKItOUYCHUS. JleNyKTUBHBIE U
HEJEAYKTUBHBIE yMO3akitoeHus. Cxema IOeayKTUB-
HOTO yMO3akjtoueHus. HemonHas MHAYKIMS U aHa-
agorus. CXeMbl JEQyKTUBHBIX  YMO3aKJIIOUEHHUM.
CBsi3b ¢ HaUaJIbHBIM KypcoM MaTeMaTuku. [IpoBepka
MIPaBUIILHOCTH YMO3aKJIIOUEHHUs C MOMOLIBIO KPYrOB
Ditnepa.

IpakTnyeckoe 3ansaTue Ne 4. AJropuTtMbl M HX
coiictBa. KomMOMHaTopHbIe 3a7a4u. JJIeMeHTbI
TE€OPHUU BEPOSITHOCTEM

[Tonsitue anropurma. CBoiCTBa aJropuTMOB (OIpe-
JICJIEHHOCTb, IOHATHOCTb, PE€3YyJIbTATUBHOCTH, Mac-
COBOCTbH, TUCKPETHOCTH). CriocOOBI 3amucu U TMpue-
MBI IIOCTPOEHHUs AJIrOpUTMOB. CBSI3p C HadaJIbHBIM
KypcoM MareMaTHku. [loHsTHe KOMOMHATOPHOHU 3a-
nauu. KomOnHaTOpHOE MPAaBUIIO CyMMBI U KOMOMHa-
TOPHOE MNPaBWIO Ipou3BeleHUs Pemenue 3amay ¢
UCIIOJIb30BaHUEM JTHUX NpaBui. PasmemeHus, nepe-
CTaHOBKM, coueTaHusMH. Dopmyiibl U pelIeHue 3a-
Jlad ¢ UX Hcnoyib3oBaHreM. KoMOuHaTopHbIe 3a1aun
Ha4yaJIbHOrO Kypca MaTteMaTHKu. CrocoObl UX perie-
Hus. Bunel coObiTuii. BepoaTHOCTh TOSIBIEHUS CO-
obiTus. Knaccuueckoe omnpeneneHue BepOSTHOCTH.
TeopeMbl CIOKEHHS U YMHOXEHUS BEPOSTHOCTEH.
BeposTHOCTh IPOTHBOMOIOAKHOTO COOBITUS. Y CIIOB-
Hasg BeposATHOCTb. Popmyna bepnymnu. Pemenue
LMKJIA 3a/1a4.

HanmenoBaHue dopma TeKymIe-
Ne paszena Coneprxanue pasaena o
KOHTPOJIS
1 2 3 4
6 cemecTp
1 IIpakTuyeckoe 3anaTme Ne 1. Teoperuko- vy, IIP

Pasnuuable moaxonl
K ONPEACIICHUIO HaTy-

pajJpHOrO  4ucia
JEUCTBUH HAJT HUMH

)54

MHOKeCTBEHHBIH MOAX0[ K ONpeiesIeHUI0 1eJbIX
HEOTPHLATEJBHBIX 4Hcesa. OnpeneeHue MHOXKe-
CTBA HATYPAJbHBIX 4HceJ]l B aAKCHOMATHYeCKOi
Teopun. HarypajibHOe 4HCJIO KaK pe3y/abTaT H3-
MepeHus VIHHbI 0TPe3Ka.

OTpe3ok HaTypaiabHOTO psiga. HatypaabHoe 4ncio ¢
TEOPETUKO-MHOKECTBECHHBIX MO3UIMNA. OnpeiencHue
4quciia HYJIb B TeOpeTI/IKO-MHO)I(eCTBeHHOﬁ TEPMHHO-
norun. OmnpeniesieHne OTHOIICHUIO PaBEHCTBA HATy-
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panbHBIX ynced. OTHOIIEHHE «MEHbINE» Ha MHOXKE-
CTBE LICJIBIX HEOTPUIIATEIbHBIX uncelsl. OnpeneneHue
OTHOIIICHUIO «MECHBIIIE», CBI3AHHBIM CO CJI0XKCHHEM
M 4Yepe3 OTPEe30K HarypaiabHOro psiaa. Cymma 1ebix
HEOTPULIATEIIbHBIX YHCeN Ha TEOPETUKO-
MHOKE€CTBEHHOM si3blke. CyIIeCTBOBaHHWE U €JIUH-
CTBEHHOCTb CYMMBI LIEJIbIX HEOTPULIATEIBHBIX YHCEIL.
3aKOHBI CIIOXKEHHUS W HMX Hcnoib3oBaHue. Cymma
HECKOJIBKHX cllaraeMbIX. TeopeTuko-
MHO>KE€CTBEHHOE OIpPEJEICHUE PAa3HOCTU LIEJIbIX He-
OTPULATEIbHBIX YHCEN. YCJIOBUA CYLIECTBOBAHUSA
Pa3HOCTH LENbIX HEOTpUIATEIbHbIX uHcen. CBs3b
BBIYMTAHUS CO cllokeHueM. [IpaBuio BelUMTAHUA
Yyucjaa M3 CYMMBI, TE€OPETUKO-MHOKECTBEHHOE HC-
ToJKoBaHue. [IpaBuIO BBIYMTAHHUS CYMMBI U3 YHUCJIA.
Hx NIPUMEHECHUE. TeopeTnko-MHOKECTBEHHBIN
CMBICJI OTHOIICHUM «OOJIbIIE HA» M «MCHBIIC Ha.
[IpousBeneHre 1EIbIX HEOTPUIIATEIBHBIX YHCE.
TeopeTuKO-MHOKECTBEHHBIM CMBICH MTPOU3BEACHUS
LEJbIX HEOTpULIATebHBIX uHucel. OnpeneneHue
MPOU3BEJCHUS LEIbIX HEOTPHUIATEIbHBIX YUCE Ye-
pe3 neKapToBO Ipou3BeleHue MHoxecTB. Cyile-
CTBOBAHWE M €IMHCTBEHHOCTb MPOU3BEICHUS LEIbIX
HEOTpHULATENIbHBIX uKcen. [IpousBeneHre n MHOXH-
teneit. CBOMCTBA YMHOXKEHHS U UX MCIIOJIb30BAHKE B
HayaJIbHOM Kypce MaTeMaTUKH. YacTHOe LebIX He-
OTPHULATEIBHBIX YUCET C TEOPETUKO-MHOKECTBEHHOM
TOYKU 3peHusd. CBs3b JE€JNEHUS C YMHOXKEHUEM.
VYcioBus CyleCcTBOBaHUS YAaCTHOTO IEJIBIX HEOTPH-
LATEJIbHBIX  4YHCel.  TeOpEeTUKO-MHOKECTBEHHOE
00OCHOBAHHE OTHOIICHUM «OOJIBIIE B» M «MECHBIIIE
B». IIpaBuio neneHus cymmbl Ha yucio. Ero teope-
THUKO-MHOXECTBEHHOE HUCTONKOBaHue. [IpaBwmiio ne-
JIEHHUsSI YMClla Ha Ipou3BefeHue uucel. [lenenue c
OCTaTKOM ILI€JIOTO HEOTPULIATENIBHOE YHUCIO @ Ha
HaTypaJbHOE YUCIIO 8.

CyTb aKCMOMAaTHYECKOr0 METOJa MOCTPOEHHs TEeO-
pun. TpeGoBaHusl, npeabsABIseMble K CUCTEME aKCH-
oM. Axcuombl Ileano. OmpeneneHue MHOXeCTBa
HaTypaJIbHBIX YHUCEJl B AKCHOMAaTHYECKOH TEOPHH.
CnoxxeHue, BbIUWTAHUE, YMHOXXEHHE U JIeJICHHE
HaTypaJIbHbIX YHUCEJl B AKCHOMAaTHYECKOH TEOPHH.
CoiicTBa ClOX€HHd U yYMHOXeHusa. CBsA3p ¢
Ha4yaJbHBIM KypcoM MaTemaTuku. OrnpeneneHue
YHCIIEHHOTO 3HayeHWs BenuuuHbl. HaTypanbHoe
YHUCI0 KaK pe3ylbTaT HU3MEPEHUs [UIMHBI OTpeE3Ka.
CMBICIT CyMMBI, Pa3HOCTH, TPOU3BEACHUS U YaCTHO-
IO HaTypaJIbHbIX YMCEJl, IOJIYYEHHBIX B PE3yjbTaTe
M3MEpEHUS BEIUYHUH.
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JlecsiTuuHass cucTe-
Ma CUHCICHHSA. All-
TOPUTMBI  JIEUCTBUMI
HaJ, MHOTO3HAYHBI-
MM uuciamu. Jlemu-
MOCTh IIEJIBIX HEOT-
pULIATEIbHBIX  YH-
cell.

O paclIupeHnH
MHOXeECTBa  HaTy-
paJbHBIX YHCEN

IIpakTyeckoe 3ansaTue Ne 2. J/leciTHYHASI CHCTe-
Ma CYHCJEHHUS. AJITOPUTMBbI AeCTBUIl HAl MHO-
TO3HAYHBIMHU 4YMcJIaMH. [leJMMOCTb HeJIbIX HeoT-
pULaTeJbHBIX Ynces. PanmoHadbHble U 1eliCTBU-
TeJbHbIE YNCJIA.

[Tonsatue cucrems! cuucieHus. OCOOEHHOCTh MO3M-
[IUOHHON ¥ HEMO3UIIMOHHON cucTteM cuuciaeHus. Cu-
CTEMBl CUHCJICHMS 4Yalle BCEro HCIOJb3yEMBIE B
00bI1IeHHO kU3HU. [IprMepsl nCnoIb30BaHUs HETIO-
3ULIMOHHBIX CUCTEM cuucieHus. Pumckas cucrema.
JlecsaTuuHoe pa3nokeHue 4ucia X B AECATUYHON CH-
cTemMe cuucieHud. Vcnosb30BaHME ITOW 3allMCH B
Ha4yaJIbHOM Kypce maTemaruku. HammeHoBaHue 4u-
cen u oOpasoBanue. CocraB uucna. AJITOpPUTMBI
CIIOXKEHMSI, BBIUMTAHUS, YMHOXKEHUS U JIE€JCHUS
HaTypalibHbIX 4Hceld. OCOOEHHOCTH —alropuT™Ma
YMHOXEHHUSI MHOTO3HAYHOT'O YMCia HAa OJHO3HAYHOE
Y MHOIO3HAYHOTO YMCJIa HAa MHOro3HauHoe. Teope-
TUYEeCKUE (aKThl, JIEXkKAIIUMEe B OCHOBE AJITOPUTMOB
apudMeTHuecKux AedcTBUM Haj uuciaamu. [Ipume-
pbl. IloHsATHE OTHOLIEHUS NEIMMOCTH U €ro CBOM-
cTBa. lMcnonb3oBaHue NPU3HAKOB JEIMMOCTH CyM-
MBI, Pa3HOCTH U NPOU3BEACHMS HATypaJIbHbIX YHCEN.
HenenmuMocTs cymMMBI U Apyrue BCIOMOTaTENIbHBIC
npusHaku genuMoctu. [Ipusnaku genmumoctu Ha 2, 3,
4,5,9,10, 25, 100 B mecaTHUHON CHUCTEME CUHCIIE-
Hus. IIpoctblie u cocraBHble uncna. OCHOBHas Te€o-
pema apudmeruku. Ee npumenenue. Teopema o
HAauMEHBIIIEM IIPOCTOM JENUTENIE COCTAaBHOTO YHUCIIA.
[Tpunmun pemera Opatochena. Hanbonbimmit 06-
UM J1eNuTenh U HauMEHblee o0llee KpaTHOE YH-
cen. BzaumocBsaze HOJ[ u HOK uwmcen. B3zaumno
npoctele yncna. Crnocoos! HaxoxaeHus HOJl u HOK
qucel.

B3auMoCBA3bp MEX]y YHMCIOBBIMH MHOKECTBaAMHU
(HaTypalbHBIX, IIENBIX, PAIMOHAIBHBIX U JICHUCTBU-
TenbHBIX uuncen). O6o3nauenus. Ilonarue otpuna-
TeJIbHOrO yucia. Moayne nenoro yucia. ['eomerpu-
yeckas MHTepIpeTanus 1enbix uncen. [IpaBuna BbI-
MOJTHEHHST apu(PMETHUECKUX JEHCTBUN HAJ LEITBIMHU
yrcnamu. [loHsATHE OOBIKHOBEHHOM APoOM Kak pe-
3yJIbTaT U3MEPEHUS JUTMHBI OTpe3Ka. PaBeHCTBO Ipo-
oeii. OcHoBHOE cBoiicTBO apobu. [IpuBenenue apo-
O0eil k HamMmeHbIlemy oOmemy 3HameHateno. Co-
KpamieHue apobeii. [ToHsITHE MONOKHUTETHHOTO pa-
[IMOHAIBHOTO YHCJIa. MHOXECTBO TOJIOKHUTEIHHBIX
palMOHANbBHBIX 4YKCesl. PaBEHCTBO MOJIOKUTEIbHBIX
palMOHAIBHBIX yucel. JIeHCTBUS HaJl MOJIO0KHUTENb-
HBIMU pallMOHANbHBIMU 4HcliaMHu. OnpeneneHue otT-
HOIICHHS «MEHBIIIE» BO MHOYKECTBE TIOJIOKUTEIIBHBIX
palMOHANBHBIX YHCEN. YCIOBUSA CYIIECTBOBaHUS
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pPa3HOCTH M YaCTHOT'O IOJIOKUTENbHBIX PAllMOHAJIb-
HbIX umcen. Hecokparumas npoOb. [lonstue cme-
mraHHoi ApoOu. CBONCTBA MHOXECTBA TOJI0KHUTEb-
HbIX paluOHaJIbHBIX uucen. [loHaTne necaTHUHON
npodu. IlpencraBieHue IMONOXKUTEIBHOTO YHUCIA B
BUJIE JECATHUYHOI npoOu. beckoHeuHble AecsITUUHbIE
nepuonuieckue podbu. CpaBHEHUE JECATUYHBIX
npobeii. OcoOEHHOCTh aITrOPUTMOB apudmeTHye-
CKUX JEeHCTBUI Haja AecATUYHBIMU poOsMu. [lonHs-
THE TPOLEHTA M HAXO0XJECHHUE NPOLEHTAa OT YMCIIA.
3anuch Yncla B BUJIE KOHEUYHOW JECSITHYHON IpOOH.
[ToHsiTHE YKMCTON MNEPUOIMYECKOM W CMEIIAHHOU
npodu. 3anuck NECITUYHBIX MEPUOJUUECKUX Ipodei
B BHUJEC OOBIKHOBEHHOH. JlecaTnyHOEe uU3MEpeHHe
JUIMHBL OoTpe3Ka. [lomoxurenbHble HppanuOHAIbHbBIE
yucina. llonoxuTenbHble OEHCTBUTENBHBIE YHCIA.
MHOECTBO MOJIOKUTEIbHBIX JEHCTBUTEIBHBIX YH-
cen u ero cpoiictBa. CymMMa MONOKUTEIBHBIX JIEU-
CTBUTEIIBHBIX 4YHCEN. Pa3HOCTh IIOJIOKUTEIBHBIX
JIeMCTBUTENbHBIX uyMcen. lIpousBeneHue mMoaoxu-
TEJIbHBIX JEHCTBUTEIBHBIX YKcesl. HacTHOE MOJI0XKH-
TEJBHBIX JCUCTBUTENbHBIX uuced. OTpulaTesbHbIE
JICMCTBUTENbHBIE 4Kcia. [IpaBuna OKpyriieHWs 4u-
cein. JlelicTBus ¢ mpUOIMKEHHBIMH YUCIIAMU.
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I'eomeTpuueckue
burypsl Ha MJIOCKO-
CTU U B MPOCTpaH-
CTBE

BenuuuHel U ux us-

IIpakTyeckoe 3ansitue Ne 3. CpoiicTBa reomer-
puyecknx GUryp Ha IJIOCKOCTH. 3agayM Ha MO-
crpoenue. I'eomeTrpuyeckue npeodpasoBanus.
N300pakeHnne MHOTOTPAHHUKOB 10 NPABUJIAM
NapajjieJJbHOI0 NPOEeKTHPOBAHMUS.
I'eomerpuueckas durypa. Buasr puryp. CmexHbie U
BEpPTUKaJIbHbIE YIJbl. llpu3Haku mnapaiienbHOCTH
npsaMbIx. OnpeneneHrne U CBOMCTBA NEPIEHANKYIISP-
HBIX MpsAMbIX. OrmpeneneHue TpeyrojibHUKa. OJe-
MeHTHI. [Ipu3Haku paBeHCTBa TPEyrojabHUKOB. CBOii-
CTBa TPEYTOJILHUKOB (PaBHOCTOPOHHETO, paBHOOE-
PEHHOr0, MPSIMOYTOJIBHOIO, MPOU3BOJILHOTO). Pere-
HUE 3a/lad FeOMETPUUECKOro xapakrepa. Omnpenene-
HUE YeThIpeXYrojbHHUKa, MapajienorpaMmma, pomoa,
IpsIMOYTOJIbHUKA, KBajapara, Tpameuuu. X ocHOB-
Hble cBoiicTBa. CpelnHssl JIMHUS TPEYroJibHUKAa U
Tpaneuuu. OrnpeneraeHue JOMAaHOH U MHOTOYIOJIb-
Huka. [IpaBunbHbIl MHOroyronpHuk. CymMma yrioB
n-yroibHuKa. Pemenue nukina 3anad. OmnpeneneHue
OKPY’KHOCTH, Kpyra, pajaudyca, IHaMeTpa, XOp.bl.
OcHoBHble cBolicTBa. CBOMCTBO KacaTeIbHON K
OKpYKHOCTU. OKpYXKHOCTh BIIMCAHHAs W ONHMCAHHAS
OKOJIO TpeyroJjibHuKa. LleHTpaJbHbIA U BIWCAHHBIM
yroi. CBs3b ¢ HAYaJIbHBIM KYpCOM MaTeMaTHKH.
Pemienue 3amau Ha moctpoenue. Iloctpoenus ¢ no-
MOIIBIO LIUPKYJIS U JIMHEUKU. DIIEMEHTAapHbIE 3a1a4l
Ha MOCTpOEHHUE. DTallbl PeleHus 3a7ja4 Ha IOCTpoe-
Hue. [locTpoeHre cyMMbl U Pa3HOCTH JBYX JIAHHBIX
OTpe3KoB U yrioB. [lenenue yria Ha 4 paBHbIE Ya-
ctu. IlocTpoenue TpeyronbHHUKa, paBHOTO AAHHOMY,
TPEYroJIbHUKA 110 3aJaHHBIM TPEM CTOpPOHAaM, Tpe-
YrOJIbHHMKA 10 3alaHHOM CTOPOHE W JIBYM IIpHJIEXKa-
UM K Hell yrinaM. [loHsitue reomerpudeckoro mpe-
oOpazoBaHusi. CHUMMETpHsI OTHOCUTEIBHO TOUKH.
CuMmMeTpHust OTHOCUTENBHO IpsiMoi. [lapannenbHblii
nepenoc. [loBopot. ['omoTeTust u momooue. Haxox-
JIeHHe LEHTPOoB U ocell cummerpun ¢uryp. Iloctpo-
eHue (Urypbl, CHMMETPUYHON JaHHONH OTHOCUTEIb-
HO TOukd U npsaMoil. Iloctpoenue ¢urypsi, romore-
TUYHOUN AaHHOU. CBsA3b C HAYAJIBHBIM KypCOM Mare-
MaTuku. OmnpeneneHue OBUKEHUS U €ro CBOMCTBA.
Omnpenenenue paBeHCTBa (PUTyp Yepe3 ABHKECHHUE.
ITapajuienpHOe mnpoexkTupoBaHue. Ero cBoicTBa
N300paxeHune TpeyrojibHUKa, KBajaparTa, napauieno-
rpaMMa, OKPYKHOCTH IpH IMApaJJIEIbHOM NPOEKTH-
poBanuu. IlocTpoeHne mpoekuuu TOYKM IEpecede-
HUS BBICOT PAaBHOCTOPOHHETO TPEYTOJIbHUKA, LIEHTPA
OKPYXKHOCTH, MPAaBHJIBHOTO HIeCTUyroyibHUKa. [Ipo-
CTpaHCTBeHHBIEe (urypsl. M300paxkeHne MHOTOTpaH-
HUKOB IIO IIpaBWJIaM IApaUIEIbHOIO MPOEKTHPOBA-
HUS.
IIpakTnyeckoe 3ansitue Ne 4. BeJiuuuHbI M UX

Vv, 1IP, T, U3
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MEpEHUE

H3MepeHue.

[TonsiTne ckansgpHoi BenuuMHBL. OIHOPOAHBIE W
pa3Hopo/Hble BeJWYMHbI. OCHOBHBIE CBOMCTBA CKa-
JSpHBIX BenuuuH. M3mepenue BenuuuHbl. Yucnen-
HOE 3HayeHHE BeNUUYMHBbL. CKaJsipHbIE U BEKTOpPHBIE
BenMuMHbL. Onepanuu Haj BennuuHamu. CpaBHEHHE
BEJIMYMH. AKCHOMAaTHYECKOE OIIpENEICHUE CKaJsp-
HOMW BEIMUYUHBI U ee u3MepeHus. CBsi3b C HaYaJIbHbIM
KypcoM Mmarematuku. JlnuHa otpe3ka. CBoiicTBa
JUIMH 0Tpe3koB. CpaBHeHHWe IIMH OTpe3koB. Cral-
JApTHbIE €AMHULIBI JUIMHBL. JlefcTBUSA HAl JUIMHAMU
OTPE3KOB, IPOM3BOIUMBIE B HAYAJIILHOM Kypce MaTe-
MaTuku. BennuunHa yrina. YucneHHoe 3HaYeHHUE Be-
JMYUHBI yIia, eAUHULBI u3Mepenus. [lnomane ¢u-
rypsl. UucnenHoe 3HaueHue Momanu. Ilpasuio
cpaBHeHMs 1uiomaaei. Ilpuemsl n3mMepeHus miomia-
neil. PaBHOBENMKHE W PaBHOCOCTAaBIICHHBIC (DUTYPHI.
Haxoxnenue 1uiomanau npsMOYrojbHUKA M APYTHX
MHOTOYToNbHBIX (uryp. Ilmomans mpou3BOIEHON
IUIOCKOW (UTyphl M €€ U3MEPEHHE C MOMOILBIO Ia-
netku. O6bem Tena. Macca tena. Ctoumocts. Bpe-
ms. IIytb. Ckopocth. CTaHgapTHBIE €IUHULIBI JJIH-
HBI, IUIOIIAAM, Macchl, 00bema. CBOKMCTBA MacChl Te-
Ja, IpOMEXyTKa BpeMeHH. Exaununsl Bpemenu. 3a-
BUCUMOCTH MEXIYy BeluuMHaMmu. Pemenue nukia
3ajau.

[Tpumeuanue: T — tectupoBanue, [IP — npaktuueckas padora, Y- yCcTHBIN onpoc,

HOC 3a1aHUC.

2.3.3 JlabopaTopHbIe 3aHATHS.

JlabopatopHble 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM IUIAHOM.

2.3.4 IlpumepHasi TeMAaTHKAa KypCOBBIX padoT

KypcoBbie paboThl He IPETyCMOTPEHBI Y4EOHBIM IJIAHOM.

2.4 TlepeyeHb yueOHO-METOANYECKOT0 0O0ecnevyeHus 1JIs1 CAMOCTOATEILHOI pa-

00ThI 00Y4aIOIIUXCS 0 TMCHUIINHE

[TepedyeHnb yueOHO-METOIUIECKOTO 00ECTICUeHUS TUCIUTIITUHEI 110
Ne Bun CP BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
1 2 3
1 1. Boponuna JI.B, BopoOseBa I'.B., Kanmuauna I'.I1., YTromoBa
[ogroTosKa K MpakTH- | E A, OcHOBBI MaTeMaTHKH [JIEKTPOHHBIH pecypc] :  yueo.
YECKHUM  (CeMMHAPCKUM | 110006me st CTY[EHTOB 1o HampapieHmio 44.03.01
SAHATHSM) “Ilemaroruveckoe odpaszoBanue»/ ExarepunoOypr. - 2015. - URL:
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http://elar.uspu.ru/bitstream/uspu/4104/1/uch00081.pdf.

2. I'pec, II. B. Marematuka s OakaJaBpoB [DIEKTPOHHBIN
pecypc] : yHHMBEpCAJIbHBIA KypC IJsi CTYACHTOB T'yMaHHMTApPHBIX
HarnpasJieHu# : yaeOHoe nocooue / I1. B. I'pec. — 2-e u3n., mepepad.
u pom. — M. : Jloroc, 2013. — 288 ¢. — ISBN 978-5-98704-751-4 —
URL: http://biblioclub.ru/index.php?page=book&id=233778.

3. Bunorpagosa, E.Il. Marematuka : ydeOHOe mocoOue /
E.Il. BunorpanoBa. - 2-e u3n., crep. - MockBa : M3marenbcTBo
«DaunTay, 2014. - Y. 3. - 212 c. - bubauorp. B kH. - ISBN 978-5-
9765-1939-8 ; To xe  [DnexkTpoHHBIA  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=439527

ITonroToBka K TecTupo-
BaHUIO (TEKyllel arTe-
CTaIum)

1. Boponuna JI.B, BopoOseBa I'.B., Kanmununa I'.I1., YTromoBa
E.A. OcHOBbl MaremaTHKud [DJEKTpOHHBIM pecypc] : yueo.
nocobue A CTyAeHTOB 1o Hampasienuto 44.03.01 -

“Ilemarornveckoe obpazoBanue»/ ExarepunOypr. - 2015. - URL:
http://elar.uspu.ru/bitstream/uspu/4104/1/uch00081.pdf.

2. I'pec, II. B. Maremaruka s OakanaBpoB [DIJIEKTPOHHBIN
pecypc] : yHUBEpCaIbHBIH Kypc IUIsl CTYICHTOB TI'yMaHHTapHBIX
HamnpaBJieHu# : yaeonoe mocobue / I1. B. I'pec. — 2-e uzn., mepepad.
u jgom. — M. : Jloroc, 2013. — 288 ¢. — ISBN 978-5-98704-751-4 —
URL.: http://biblioclub.ru/index.php?page=book&id=233778.

[ToaroroBka MHAMBHUIY-
aJILHOTO 3aJaHus

1. Marematuka [DnekTpoHHBIA pecypc]| : yueOHuK g 1 kiacca
HavaneHOU mkoisl / B.B. daBwinos, C.®. ['opbos, I'.I'. MukynuHa,
0O.B. Cagennena. - 17-¢ u3na. - Mocksa : Bura-IIpecc, 2017. - 160 c.
: ui - ISBN 978-5-7755-3382-3. - URL:
http://biblioclub.ru/index.php?page=book&id=468875.

2. T'etigman, B. I1. IloaroroBka K mMaTeMaTHYECKOW OJIMMITHAJIE.
Havanpnas mkoma. 2-4 kmaccel [DIEKTpOHHBIA pecypc] /
B.I1. Teiinman, .3, Mumapuna. - Mocksa : AMPUC-npecc, 2017.
- 128 c. : un. - (Uxonpubie omumnuanasl). - ISBN 978-5-8112-
6620-3 ; To Ke . - URL:
http://biblioclub.ru/index.php?page=book&id=458664

ITonroToBka K ycTHOMY
orpocy

1. Boponuna JI.B, Bopob6neBa I'.B., Kanununa I'.Il., YTiomoBa
E.A. OcHoBbl MaremaTHKu [DNEKTpOHHBIM pecypc] : yueo.

nocobue AnA  CTYAeHTOB 1o HampasieHuto 44.03.01 -

“Ilenarornyeckoe obpazoBanue»/ ExarepunOypr. - 2015. - URL:
http://elar.uspu.ru/bitstream/uspu/4104/1/uch00081.pdf.

2. I'pec, II. B. Maremaruka s GakanaBpoB [DIJIEKTPOHHBII
pecypc] : yHHUBEpPCAIbHBIH Kypc ISl CTYJEHTOB T'YMaHHMTapHBIX
HampaBlieHu# : yaebHoe mocobue / I1. B. I'pec. — 2-e uzn., mepepad.
u gom. — M. : Jloroc, 2013. — 288 c¢. — ISBN 978-5-98704-751-4 —
URL.: http://biblioclub.ru/index.php?page=book&id=233778.

3. Bwunorpamoa, E.Il. Maremaruka : ydeOHOe mocoOue /
E.Il. BunorpaznoBa. - 2-e usfa., crep. - MockBa : M3marenbcTBo
«®DauHTaY, 2014, - Y. 3. - 212 c. - bubmwmorp. B xH. - ISBN 978-5-
9765-1939-8 ; To xe  [DnekTpoHHBIM  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=439527
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http://biblioclub.ru/index.php?page=book&id=233778
http://biblioclub.ru/index.php?page=book&id=439527
http://biblioclub.ru/index.php?page=book&id=233778
http://biblioclub.ru/index.php?page=book&id=233778
http://biblioclub.ru/index.php?page=book&id=439527

Y4eOHO-MeTOIMYeCKHe MaTepHallbl Ui CaMOCTOSITEIbHONH PadOThl OOYUYAIOMIMXCS M3 YHCIa
MHBAJIM/IOB U JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasistores B popmax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HX 3JI0POBbS U BOCHPUATHS HH)OPMALIUK:

Jnst I ¢ HapyIIeHUSIMH 3PEHUS:

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

Jnst I ¢ HapyIIeHUsIMH CITyXa:

— B (hopMe FIIEKTPOHHOI'O IOKYMEHTA.

Jnst I ¢ HapyIIeHUsIMH OTIOPHO-/IBUTAaTENIFHOTO amnrapara:

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

JlaHHBII IepeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA 00YJaIOIINXCS.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlist peanu3any KOMIIETEHTHOCTHOT'O MOJIX0/a IPEAyCMaTPUBAETCSl UCIIOJIb30BaHUE B yuel-
HOM IIpOlIeCcCe aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBENEHUS ayIUTOPHBIX U BHEAYJUTOPHBIX 3a-
HATHUH C 11eTIbI0 (POPMUPOBAHUS U PA3BUTUS MPOPECCHOHATIBHBIX HABBIKOB 00YYarOIUXCA.

B nponecce npenogaBaHusi IPUMEHSIOTCS 00pa30BaTebHbIE TEXHOJIOTUN Pa3BUTHUSL KPUTHYE-
CKOI'0 MBILUICHHUS.

B yueOHOM nporiecce Hapsiy ¢ TPaAULIMOHHBIMU 00pa30BaTEIbHBIMU TEXHOJIOTUSAMHU HUCIIOJIb-
3YIOTCS KOMIIBIOTEPHOE TECTUPOBAHKUE, TEMATUYECKHUE IPE3CHTAUU, THTEPAKTUBHBIE TEXHOJIOTUU.

3.1.00pa3oBaTe/ibHbIC¢ TEXHOJIOIMU NIPH NPOBEJICHUHU JIEKIMT

No Tema Bubl mpumMeHsieMbIx o6pilgoBa- Kou.
TEeJBHBIX TEXHOJIOIHIA wac
1 2 3 y
5 CEMECTP
1 |MHoOXecTBa U OTepaIliy HaJ HUMHU AynnoBusyanbHassk ~— TEXHOJIOTHSL| 2%

Jlexuus-nuckyccust

2 |CootrBercTBusl. bruHapHble oTHOmIEHMs. Anrebpa-

AynuoBusyanbHasi TEXHOJIOTHS,
MYECKHUE ONEPALNU

3 UucnoBele (yHkuuu. BeipaxkeHus, ypaBHEHUS, 1
HepaBeHCTBA AynnoBusyasibHasi TEXHOJIOTHS

Jlornueckrie OCHOBBI MaTeMaTHKH (MaTeMaTuue-
4 lckue MOHATHUS, MaTeMaTHUYECKHE MPeSIOKEHUS,
MaTEeMaTUYeCKOe JOKa3aTeIbCTBO)

AynuoBusyaibHas  TEXHOJIOTHA.| 2%
Jlexuus-gucKyccus

S5  |AJITOpUTMBI U UX CBOMCTBA AynuoBU3yaNlbHAs — TEXHOJOTHS, -
poOJIEMHOE U3JI0KEHUE

6 |KomOuHaTOpHBIE 3a/1a4M U JJIEMEHTHI TEOPHU Be-| AyqHOBU3yanbHash  TEXHOJOTHS, 1
POATHOCTEN pOoOIEMHOE M3JI0KEHUE

Hroro 3a cemecTp

B TOM YHCJIC HHTEPAKTHBHOE 0O0ydeHue*|  4*

6 CEMECTP

1 [PasnuuHble MOAXOIBI K OIPENEICHUIO HATypalb-
HOT'0 YHCJIa ¥ NIEUCTBUH HAJl HUMH

*
Ay,HI/IOBI/I'}»yaJ'ILHaH TCXHOJIOTHA 0 ! 5
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I[CCHTI/I‘-IHB.}I CHUCTEMA CUYHUCIICHUA. AJIFOpI/ITMbI

AyanoBusyanbHasi ~— TEXHOJOTHA,

*
2 |neficTBuil Haji MHOTO3HAUHBIMU MHCIIAMI. Henu-| mpobieMHoe u3nokeHne JIekis- 0.5
MOCTB II€TIBIX HEOTPHIIATEIbHBIX YHCEIL. JICKYCCHSI
AynuoBu3yanbHas ~— TEXHOJIOTHS,
3 O pacmmpeHur MHOKECTBA HAaTypaJIbHBIX YHCEI npobieMuoe u3oKeHue JleKius- -
JMCKYCCHSI
4 [eomeTpuueckre (GUIYphl Ha ILIOCKOCTH M B HPO- AynuOBH3yaNnbHAs — TCXHOIOTHS, 0.5*
CTpPaHCTBE HpO6JIeMHoe H3JI0KCHUEC, JICKIHA- !
JIICKYCCHSI
AynuoBu3yanpHas —~ TEXHOJIOTHS, .
5 BenuumHel 1 MX U3MEpeHHe npobieMHoe u3noxenue. JIekuus- 0,5
TMCKYCCHSI
HToro 3a cemecTp 2
B TOM YHMCJIC MHTEPAKTHBHOE 00ydeHue*|  2*
Hroro mo Kypcey, 8
B TOM 4YHCJIe HHTEPAKTHBHOE 00y4yeHue*| 6%
3.2.00pa3oBaTe/ibHbIC TEXHOJOTMHU NPH MPOBEJICHUU NPAKTHYCCKHUX 3AHATHHI
No Tena Bunbl npumMeHseMbIx 06p§3013a— Ko
TEJIbHBIX TEXHOJIOTUN gac
1 2 3 4
5 CEMECTP
1 |MHoecTBa U onepanuy HajJ HUMU OOcyxnenne B TIpynmax, Mpo- 2
O61emMHOe 0OyueHue
2 |CoorercTBus. buHapHble OoTHOMIEHHs. AnrebOpa- 1
[TpobnemHoe oOyueHue
MYeCKHUe OIeparuu
3 [UucnoBble ¢yHkuuu. BelpaxkeHus, ypaBHeHus, OOCyxaeHHEe B TIpylmax, Mpo- 1
HEpaBeHCTBA OsemMHOe 00yUeHue
Jlornyeckre OCHOBBI MaTeMaTHKHM (MaTeMaTHye- .
4 AHanM3 KOHKPETHBIX CHUTYaIlui, 2
CKHE TIOHSTHS, MaTEeMaTHYECKUE TPEIIOKEHHS,
npobiaemMHoe oOyueHue
MaTeMaTHYeCKOe JJOKa3aTeIbCTBO)
S |AJITOpUTMBI U UX CBOWCTBA Tpo6reMHOe 0GydeHHe 1
6 [KoMOuHaTOpHBIE 33/1a4d M DJIEMEHTBI TEOPHU Be-| AHAIN3 KOHKPETHBIX CHUTYalHil 1
posiTHOCTEH [TpoGiemHoe 06yueHue
Hroro 3a cemectp 8
B TOM YHCJIC HHTEpAaKTHBHOE 00yueHue™|  2*
6 CEMECTP
1 |Pa3nmu4HBIe TOAXONIBI K OMpENeNeHUI0 HaTypalb-| OOCyXIeHue B Tpynmax, Ipo- 9%
HOTO YKCia U AeUCTBUI HaJ HUMHU O61emMHOe 0OyueHue
JlecaTUUHAs CHCTEMa CYHMCICHHS. AJTOPUTMBI .
) AHanu3 KOHKPETHBIX CHUTYyaluH, 1

MeiCTBUM HajJ MHOTO3HAYHBIMM 4dHciaaMu. Jlemu-
MOCTD LIEJIBIX HEOTPULIATEIIBHBIX YUCEIL.

npobiieMHOe 00y4YeHue
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3 O pacmmpeHud MHOXECTBA HATypaTbHBIX YHCET TTpo6emHoe 06yUeH1e 1

4 FeOMeTpI/I‘leCKI/Ie q)HprBI Ha IUIOCKOCTH U B IIPO- Pa60Ta B MajlbIX TIpynmax, IIpo- 2
CTPaHCTBE O6nemHOe 0oOyueHue
5 BelM4MuLL ¥ HX M3MepeHne Ananusz KOHKPCTHBIX CHUTYyallUuH, 2

npoOaeMHOe 00ydeHHe

HUroro 3a cemectp| 8

B TOM 4YHCJIE MHTEPAKTUBHOE 00yuenue*| — 2*

Hroro mo kypey| 16

B TOM YHCJI¢ HHTEPAKTHBHOE 00yueHne*|  4*

4, OHCHO‘IH])IB U METOAUYIECCKUE MaTEepHAJIbI

4.1 OueHoYHbIE CPeACTBA JAJIA TEKYIEro KOHTPOJISI YCIIeBAeMOCTH U ITPOMEKY-
TOYHOM aTTecTalluu

OrneHOYHBIE CpEICTBA MPEeIHA3HAUCHBI JUTSI KOHTPOJISI M OLIEHKHA 00pa30BaTEeIbHBIX TOCTHKCHUH
00yy4aroImuxcsi, OCBOMBIIMX MPOrpaMMy y4eOHON TUCHMILIMHBI « TeopeTuyeckue OCHOBbI HayaabHO-
0 MaTEMaTHYECKOI0 Pa3BUTH».

OreHOYHbIE CPEJCTBA BKIIIOYAET KOHTPOJbHBIC MaTepuaibl JUIsl MPOBEIACHUS TEKYIero KOH-
TpoJisA B (popMe TECTOBBIX 3aJlaHUI, YCTHOI'O OIpOCca, MPAaKTUYECKUX pabOT C UCIOJIb30BaHUEM pa3-
HOYPOBHEBBIX 33JJaHU/, CHTYallMOHHBIX 337124 U MPOMEKYTOYHOI aTTecTanuu B GopMe BOIPOCOB U
3a1aHUH K DK3aMEHY.

OneHouHble CpeACTBa ISl MHBAIKMIOB U JIMLl C OTPAHUYEHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS BbI-
OuparoTcs ¢ y4eTOM UX UHIUBUIYATbHBIX IICUXO(PU3NIECKHX OCOOCHHOCTEH.

— NpU HEOOXOJMMOCTH HHBAIWAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA Ha dK3aMEHE;

— MU MPOBEJCHUM MPOILETyphl OLIEHUBAHUS PE3yIbTaTOB O0YUYEHUsI MHBAJIUAOB U JIUI] C OTpa-
HUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS MPEAYCMaTPUBAETCS UCIOJIb30BaHUE TEXHUUYECKUX CPECTB,
HEOOXO/IMMBIX UM B CBSI3U C UX WHAMBUIYAIbHBIMU OCOOEHHOCTSIMH;

— MpU HEOOXOAMMOCTH JUIsl 00YYarOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI U MH-
BAJIMJIOB MPOLIEAYpa OLIEHUBAHUS PE3yJIbTaTOB 00YyUEHHS 110 AUCLUIUIMHE MOXKET TPOBOJIUTHCS B HE-
CKOJIBKO JTarloB.

[Tponietypa onieHUBaHUS pe3yiIbTaTOB 00yYEHHs] HMHBAINIOB U JIULl C OTPAaHUYEHHBIMU BO3MOX-
HOCTSIMM 3[I0pOBBSl 10 JUCLUIUIMHE NpeaycMaTpuUBaeT MpeocTaBieHue uMHpopmauuu B (opmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/10pPOBbS U BOCTIPUATHS UHPOPMALIUU:

Jlist mui ¢ HapyIIeHUsIMU 3pEHUS:

— B 11e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,

— B hopMe 3JIEKTPOHHOT'0 IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B IIeYaTHOM (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlist muny ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATENILHOTO arapara:

— B 1e4aTtHoOM opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.
JlaHHBI IepedeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00y4aroLIIXCsl.
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CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYIIel U MPOMEKYTOYHOH aTTecTallun

5 cemecTp
Ne | Kontposmpye- Kox xoHntpo- | HammenoBanue
MbIE€  pa3zelibl | JTUPYyEeMOH
n/m OLIEHOYHOI'O CpPEICTBa
(TeMbl) JAUCIU- | KOMIIETCHIIUN
TIJIUHBI i
(1w ee wacTn) Texymuii KOHTPOJIb [IpomexxyTounas arrecranus
1 I1K-2 [Tpaktueckas padora Nel | Bompockl Ha 3K3aMeH
MHoxecTBa U
Bompocsl i1t ycTHOro | 3aj1auu Ha 3K3aMeH
ornepanuu  Haj
orpoca
HUMH
TectupoBanue
2 | CoorBerctBusa. | I[IK-2 [Tpaktrueckas padora No2 | Bompochl Ha 3K3aMeH
bunapusle  oT- B 3
ONpoOChl i1  YCTHOTO | 3aJa4yM Ha SK3aMEH
HOIIEHUS.  AJl- P A y A
onpoca
reOpanyeckue p
onepanuu
3 Hucnosbie [K-2 [TpakTuueckast pabota Ne3 | Borpockl Ha sK3aMeH
¢bynkuuu.  Bbi-
Bompocsl gyt ycTHOro | 3a/1ayu Ha 3K3aMeH
paxeHus, ypas-
m
HEHUS, Hepa- oripoca
BEHCTBA
4 Jlornueckue oc- | [TK-2 [TpakTuueckast pabota Ne4 | Borpockl Ha sK3aMeH
HOBBI  MaTeMa-
Bompocsl i1t ycTHOro | 3aj1ayu Ha 3K3aMeH
TUKHU (MaTeMaTH-
YCCKHUC IIOHATHA, orpoca
MaATEMATHUYCCKUC TeCTI/IpOBaHI/Ie
NPEIJIOKEHUS,
MaTEMATHYCCKOC
ILOKaSaTeJ'IBCTBO)
5 A IK-2 Bonpocel g ycrHoro | Bompocsl Ha Ak3ameH
JIFOPUTMBL U orpoca
HX CBOMCTBa 3aiaun Ha HK3aMEH
6 Komb6unarop- [1K-2 [TpakTrueckast padota Ne5 | Bompockl Ha sk3aMeH
HbIE 3aJa4d | B 3
MpoChl ISt THOT' aJlaud Ha PK3aMEeH
JJIEMEHTHl  T€O- OHpoc a yeTHoro A Jk3ame
onpoca
pUu  BEPOSITHO-
cTen
6 cemecTp
Ne | Kontpomupye- | Kog  kontpo- | HaumeHoBanue
y MBIE  pa3Jeibl | TUPYEMOH
n/m HOYHOT TBa
(Tembl) AMCIU- | KOMIIETEHIIUH OHCHOTHOTO Cpeic

TIJIMHBI

(unu ee yacTH)

Texymuit KOHTPOJIb

HpOMC)KYTOqHaH aTTeCTanusa
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Paznmuunsie

MO OXOIbI K
OTPE/ICTICHUIO
HaTypajIbHOIO
yuciaa Hu - AeH-
CTBUI HAJ HUMU

[1K-2

[TpakTuyeckas padora Nel

Bonpocel g ycTHOrO
ornpoca
TecTtupoBanue

Bomnpocsl Ha 3k3ameH

3az[aq1/1 Ha 3K3aMCEH

Hecstnunas cu- | [1K-2 [TpakTueckas padora No2 | Bompochl Ha 3K3aMeH
CTeEMa  CUHuCIe-
Bonpocel g ycTHOro | 3ajauu Ha 3K3aMeH
HUS. AJTOpHUT-
. . omnpoca
MBI JIEACTBHI
HaJl MHOTO3Hau-
HBIMU YHUCJIaMHU.
Hemnumocts 18-
JBIX HEOTpHla-
TEJIbHBIX YUCEI.
O pacompenun | [TK-2 [TpakTraeckast pabora Ne3 | Bompockl Ha SK3aMeH
MHOXECTBA
Bonpocel s yctHOro | 3ajauu Ha 9K3aMeH
HaTypaJIbHBIX
ompoca
qyuceln
[K-2 [TpakTuueckast pabora Ne4 | Borpockl Ha sK3aMeH
['eomerpuye- Bompocsl gyt ycTHOro | 3a/1a4u Ha 3K3aMeH
ckue (urypsl Ha ompoca
IJIOCKOCTH U B
MIPOCTPAHCTBE TectupoBanue
I1K-2 [Tpaktryeckas padora Ne5 | Bompockl Ha 3k3aMeH

Bemuunnel 1 ux
U3MEpEHHE

Bonpocer s
ompoca

YCTHOTO

I/IHI[I/IBI/II[yaJ'ILHOC 3aaHuc

33,[[8.‘-11/1 Ha 3K3aMCH

IToka3aTe/in, KpUTEPHH U LIKAJA OLEHKH ¢(OPMHPOBAHHBIX KOMIIETECHUMI

Koa n HauMeHoBaHue
KOMIIETEH I

CooTBeTcTBHE YPOBHEH 0CBOCHUS KOMIIETEHIIUM IIJIAHUPYEMBbIM pe3yJibTaTaM 00yue-
HHUS M KPUTEPHUSIM UX OLleHMBAHUS

IToporossrii Ba3oBbIit IIpoaBUHYTHINH
Onenka
YaoBiaerBopuTe/bHO Xopomo Otiau4yHo

[IK-2 Cmocoben opra-
HU30BaTh JIEATEIBbHOCTh
oOydJarouxcs,

HalpaBJIEHHYIO Ha pa3-
BUTHE  HMHTEpeca K
yuyeOHOMY IpenMeTy, B
paMKax  ypOYHOH H

3HAaTh OCHOBHBIC IOHATHI U
omnpejeNieHUus]  HadyajJbHOIro
Kypca MaTeMaTHUKU U Teope-
TUYECKUI MaTepuas, CBS-
3aHHBIN C peanu3auuei mpo-

rpaMm MaTeMaTHU4YECCKOT O
obOpa3oBaHUs MJIQIITUX
MIKOJIbHUKOB!: OCHOBHBIC

3HATH MOHATHS W OIIpeaese-
HUsI HayaJbHOTO Kypca Ma-
TEeMaTHUKH M TEOPETHYECKHH
MaTepuall, CBI3aHHBIH C pe-
aM3anneil mporpamm mate-
MaTHYECKOT0  00pa30BaHUs
JOINKOJIbHUKOB: PAa3InIHbIC
MOJXOBI K OINpPEeICHUI0

3HATh NOHATHS U Pa3IHYHbIE
ONpeJeNIeHUs]  HayajabHOIo
Kypca MaTeMaTUKd U Teope-
TUYECKUH Marepuan, CBs-
3aHHBIN ¢ peanu3anuei npo-
rpaMM MaTEMaTHYECKOTO
o0pa3zoBaHusl  JTOIIKOJIHHH-
KOB: pa3jMYHbIC MOIXOJBI K

27




HowbdeE

BHEYPOYHOI
HOCTH

EesATEND-

MOJIXOABI K OIPEACICHUIO
HATYpaJbHOTO YMCIIA U JCH-
CTBHH HaJI HHAMH, IOHSITHS
BEJMYUHBI U €€ HM3MEPCHHS,
TEOPETHUYECKIE OCHOBHI IIO-
CTPOEHUSI JECATUYHOM CH-
CTEMBI CUUCIICHHS, OTIpese-
JIeHHe OpOoOM W TOJIOXKH-
TEILHOTO paIMOHATHLHOTO
YKca, OCHOBHOW T'€OMETPH-
YeCcKHii Marepuain, Heo0Xo-
JMUMBIA U1 OOydYeHHS JI0-

IIKOJILHUKOB M MJIaJIINX
IIKOJIbHUKOB 3JIEMEHTaM
TEOMETPHUH

YMmernb WLTIOCTPUPOBATH

MpUMEpaMu U3  y4cOHUKOB
MaTeMaTHKH IS HadaJIbHOM
OIKOJIBI TOAXOIBI K OTpee-
JICHUIO HATYpaJbHOTO YHCIIA
W JEeUCTBUN HAJ HUMU,

BBINIOJIHATh YCTHBIC W ITHCH-
MCHHbIC BBIYHCIICHUS C HATY-
paJbHBIMH W TOJIOXKUTEb-
HBIMH PAallHOHAIBHBIMH YHC-
JaMH; peliatb  OCHOBHBIC
3a7a4d ¢ NPUMCEHEHHEM TI'eo-
METPUYECKUX BEJIUYHH, WC-
TOJIb3YS1 CBOMCTBA T'€OMETPH-
4ecKuX QUryp;

Biagerr 0a30BbIMH  aJIro-
pUTMaMU PEILICHUS TMPaKTH-
YeCKHX 3a1a4

HATYPaJbHOTO YHCIa U JCH-
CTBUIA HaJ HUMH, HOHATHI
BEIUYMHBI M €€ M3MEPEHHS,
TEOPETHYECKHE OCHOBBI II0-
CTPOEHUSI JECSATUYHOU CH-
CTEMBl CHUHCIICHHS, OTpee-
JIeHHe JpoOW W TIOJNOXKH-
TENILHOTO  PalMOHAJIBHOTO
YKca, OCHOBHOW T'€OMETpPH-
YecKHii MaTepual, Heo0Xo-
MUMBIH 711 OOydYeHHUs J0-
IIKOJbHUKOB U MJIAJIIAX

LIKOJIEHUKOB J7eMEeHTaM
TEOMETPHUH
YMmernb WUTIOCTPUPOBATH

mpuUMEpaMu U3  yICOHUKOB
MaTeMAaTHKHU I HadaJlbHOM
IIKOJIBI PA3TUYHBIC TTOIXOIBI
K OTIpeNICIICHUIO HATy-
PalbHOTO YHMCia U AEHCTBUM
HaJ HUMH,

BBINOJIHAT M MaTeMaTHde-
CKH O0OCHOBBIBAaTh YCTHBIE U
MTICEMECHHBIC BBIYHCICHHUS C
HaTypaJbHBIMH W TIOJIOXKH-
TENBHBIMHA PALMOHAIBHBIMA
YHUCIAaMH; pemaTh 3ajaqd C
MIPUMEHEHUEM TeoMeTpHue-
CKUX BEJIHYUH, HCIHOIb3Ys
CBOMCTBA  I€OMETPUYECKUX

¢uryp;

Baaaers anroputmMaMu pe-
IICHHS MTPAKTUYECKUX 33124

OTIPEICIICHUIO HATYPAJIbHOTO
ypcia U JCUCTBUM HaJ HH-
MH, TIOHATHS BEJIHYHHEI U €€
U3MEPeHHUs, TCOPETHIECKUE
OCHOBBI TIOCTPOCHHS JeCs-
THYHOH CHCTEMBI CUHCIIC-
HUS, OIpEeNeNieHHue APoOH U
MMOJI0KUTEIHLHOTO panmo-
HAJILHOTO YHCIIA, TCOMETPHU-
YecKHii MaTepHual, Heo0Xo-
MUMBIN Ui OOyd4eHHus J0-
IIKOJIBHUKOB Y  MIJIAJIIAX

IIKOJIbHUKOB JJeMeHTaM
TeOMETPUH
YMmers WLTIOCTPUPOBATH

mpUMEpaMu U3  YICOHUKOB
MaTeMaTUKH W JAPYTUX JU-
IaKTHYECKUX II0COOMH I
HadaJIbHOW INKOJIBI pa3IHy-
HBIE TIOAXOIBl K OIperere-
HUIO HATypaJbHOTO YHCIa H
IEUCTBUI HaJl HUMU,

CaMOCTOSTEIIFHO BBITIOHSATH
U MaTeMaTH4ecKH O0OOCHO-
BEIBATh YCTHBIC M IHCHMEH-
HBIC BBIYUCICHHUA C HATy-
pabHBIMH, PaIFOHAIEHBIMHA
U JIEUCTBUTEIHHBIMU YHCTIA-
MH; CaMOCTOSITENILHO peliaTh
3a/a4i ¢ MPUMEHEHUEM Teo-
METPUUYECKUX BEIUYHH, HC-
MoJib3ysl CBOMCTBA TI'€OMET-
pudecKux GUryp;

Baagers cucremoil 3HaHMM
I yYMEHMH, aJIrOpUTMaMHu
pelleHHs] pPa3IMYHBIX IIpaK-
TUYECKHUX 33]1a4, B TOM YHUCIIE
HECTaHAAPTHBIX

TunoBbie KOHTPOJIbHBIC 3aJaHUA WM MHbIE MaTEePHAJIbl, HEOOX0AUMbIE 1JIA
OLICHKU 3HAHMH, YMEHUI, HABBIKOB U (WIH) ONbITA AeATEJbHOCTH, XapaKTepPHU3y-
OLIMX JTanbl (POPMHPOBAHUS KOMIIETEHUHMH B Ipolecce OCBOCHHUHA 00pa3oBa-
TeJIbHOM MPOrpaMMbl

4.1.1 Bonpocshl 1J1s1 YCTHOTO OIIpoca

5 cemecTp

Tema 1 MHoOKeCTBa M ONlepaliiH HAl HUMHU

[TpoBepsiemas komnerennus [1K-2

JlaliTe MOHATHE MHOKECTBA U AJIEMEHTA MHOKECTBA.
UYTto 03HaUaeT MyCcTOEC MHOKECTBO?

KaxkoBbI c1ocoObI 3a1aHHAST MHOYKECTB?

Kaxkue uncioBbie MHOXKECTBA BaM U3BECTHBI?
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5. Yrto Takoe XapaKTepuCTUYECKOE CBONCTBO?

6. JIJis KakuxX MHOKECTB IPUMEHUM KaXKIbI U3 CIIOCOOOB 3aJaHUsT MHOXKECTB?

7. Kakue MOTyT OBITH OTHOIICHHSI MKy MHOKECTBAMU ?

8. Uro Ha3pIBaeTC IMOAMHOKECTBOM JAHHOI'O MHOXKECTBA?

9. B xakoM cilyyae MHOK€CTBa PaBHbI?

10.Kakue BUIBI IOIMHOKECTB JAHHOI'O MHOKECTBA BaM M3BECTHEI?

11. Kak moacuyuTath 4YUCI0 IOIMHOKECTB 3aJaHHOI0 MHOXECTBa?

12. Kak n300pa)caloT OTHOIIICHUS MEXK]Ty MHOYKECTBAMH C IIOMOIIBIO KpyroB Ditnepa?

13. Yro Ha3bIBaeTCs MEpeceyeHUEM MHOXKECTB?

14. Yto Ha3wsIBaeTcs 00bEIMHEHUEM MHOXKECTB?

15. Kak n300pa3uth nepecevyeHre u 00beTMHEHNE MHOXKECTB C MMOMOIIBI0 KpyroB Ditiepa?

16. Kak HaiiTh mepecedeHne U 00bEAMHEHUE KOHEYHBIX MHOXKECTB, 3a/IaHHBIX TIEPEUNCICHUEM dJIe-
MCHTOB?

17. Kak HaliTu nepecedeHue U 00beIMHEHHE MHOXKECTB, 3aJJaHHBIX C MIOMOIIBIO XapaKTEPUCTUIECKO-
I'0 CBOMCTBA 3JICMECHTOB?

18. KakoBbI CBOMCTBa MepeceueHus U 00beIMHEHNUS] MHOYKECTB?

19. YUto 03HavaeT yHUBEpPCAIbHOE MHOKECTBO?

20. Kakyro ormepanuio Bbl BBIIIOJTHUTE MEPBOW, €CIIM B BHIPAXKEHUU €CTh 3HAKU MEPECCUCHUS U 00b-
€IMHEHHUS MHOYKECTB U HET CKOOOK?

21. Yro Ha3bIBaeTCA Pa3HOCTHIO IByX MHOXKECTB?

22. Yrto Ha3bIBaeTCA JOTOJHEHUEM MHOXKECTBa?

23. Kak n300pa3uth pa3HOCTH U IOMIOJHEHHE ITPY MTOMOIIH KpyroB Ditnepa?

24. Kakue CBOMCTBa pa3HOCTH BaM U3BECTHBI?

25. Kak mpakThuecKd HalWTH Pa3HOCTh JIBYX MHOXKECTB, 3a/IaHHBIX MEPEUMCICHHUEM CBOUX AJIEMEH-
TOB?

26. Kak mpakTH4ecKku HalWTH Pa3HOCTb JIBYX MHOXECTB, 3aJJaHHBIX XapaKTePUCTHUECKUMU CBOWCTBA-
MU CBOUX JIEMEHTOB?

27. Yto Takoe kinaccuduKaIys MHOXKECTB U C 4YeM OHa CBsi3aHa?

28. KakoBblI ycii0BUsl pa30MEeHHsI MHOKECTBA Ha KJIacChl?

29. B pa30neHrnr MHOKECTBA Ha KJIACChI C TOMOIIBIO0 OJTHOTO, ABYX, TPEX, ..., /1 CBOMCTB KAKOBO KOJIHUYE-
CTBO KJIACCOB Pa30MEHUs B KAXKIOM ClTydae?

30. Yro Takoe ynopsiioueHHbIE Mapbl?

31. Yro Ha3bIBaETCS JEKAPTOBBIM MPOU3BEACHUEM JABYX MHOKECTB?

32. Kak MOHO 33J1aTh J€KapTOBO MPOU3BEAECHUE MHOKECTB?

33. Kak M0kHO M300pa3uTh HATJISIIHO JIEKApTOBO IIPOU3BEICHUE IBYX YHCIOBBIX MHOXKECTB?

34. YUro HazbiBaeTcs kopreskeM? JnHOM KopTexa?

35. JlaiiTe ompeenieHne qeKapToBa MPOU3BEICHUS 71 MHOYKECTB.

36. Kakue cBoiicTBa AeKapTOBa MPOU3BEIAECHUS BaM U3BECTHBI?

37. ObGnagaeT nu JEeKapTOBO MPOU3BEIEHHE MHOKECTB CBOMCTBAMH KOMMYTATUBHOCTH U accCOIlna-
TUBHOCTU?

38. Ilo kako#t dhopmyse MOKHO HAWUTH YHCIIO JIEMEHTOB B 0OBETMHEHUH JBYX HEIEPECEKAFOIIIXCS
MHOECTB?

39. Tlo xako# popmysie MOKHO HAUTH YUCIIO AJIEMEHTOB B 00bETMHEHUH BYX JTFOOBIX MHOXKECTB?
40. KakoBa (hopmyia HaXOXKICHHS YUCIIA DIIEMEHTOB PA3HOCTH JIBYX KOHEUHBIX MHOXKECTB.

41. ITo xakoit popMyIie HAXOAUTCS YUCIIO JIEMEHTOB B IEKAPTOBOM MIPOU3BEICHUNA MHOXKECTB?

Tema 2 CoorBercTBUsl. BUHAPDHBIE OTHOIIEHUSsI. AJITe0OpanyecKne onepannuu
UYro HazpiBaeTcsa cooTBeTcTBUEM? OO0O3HAUECHHE.

1. Kakwue BHIBI COOTBETCTBUH BBI 3HAeTe?
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13.
14.
15.
16.

Kakwue crocoObl 3a1aHMsI COOTBETCTBUI BaM 3HAKOMBI?
Uro npeacrasnser coboit rpad u rpaduK COOTBETCTBHS?
Kaxkoe cooTBeTcTBHE Ha3bIBAETCSI B3AaUMHO OJIHO3HAYHBIM?
UTo 3HAYUT COOTBETCTBUE OOpATHOE TAHHOMY?
Yro HazbIBaeTCsl OTOOpaKEHUEM ?
Kaxue MHOXecTBa Ha3bIBAlOTCS PAaBHOMOIIHBIME ?
EcTp 11 pa3zHuna mexay paBHBIMU U paBHOMOITHBIMU MHOKECTBaMM ?
KaxoBbl ocobennocTH rpadoB u rpadukoB B3aUMHO OOpPAaTHBIX COOTBETCTBUMN?
. Kakoe MHOXeCTBO Ha3bIBAETCSI CUCTHBIM?
. Uro Ha3bIBaeTCsl OMHAPHBIM OTHOLIEHHEM Ha MHOXkecTBe? OO03HaYeHUSI.
. B uem cocTout pazHuIa OTHOILIEHUS U COOTBETCTBUIA?
. Kakue crmocoOpl 3a/1aHusi OTHOIICHHH BbI 3HAETE?
. Kakue BUabI OTHOIIIEHNH BaM U3BECTHBI?
. Kak moctpouts rpad oTHOImIEHUA?
. Kakue cBoiicTBa oTHOIIIEHUH BaM U3BECTHBI? JlaliTe UM ompeneneHue
. Kakoe oTHoO1I€HHE Ha3bIBAETCSI OTHOIIEHUEM KBUBAJICHTHOCTU?
. KakoBa cBs13b OTHOIICHHS SKBUBAJICHTHOCTHU C Pa30MEHNEM MHOKECTBA Ha KJIACCHI?
. Kakoe oTHoI1I€eHHE Ha3bIBACTCSI OTHOIIICHUEM TTOpsIKa?
. Kakoe MHO€CTBO Ha3bIBaeTCs YyHOPSAOUYCHHBIM?
. Kakoe oTHoI1I€eHHE Ha3bIBACTCSI OTHOIICHUEM JIMHEHHOTO Mopsiaka?
. Kakoe oTHoOLIIEHHE Ha3bIBAETCSI OTHOIIEHUEM HECTPOIOro nopsiaka?
. Uto Ha3bIBacTCs aNreOpandecKoi onepamuei?

CoNoORWN

NNNNRPRPRRRERRRERE R
WNPFPOOWONOOUIDMNWNEREO

Tema 3 UncsioBbie pyHknuu. BoipaxkeHnusi, ypaBHeHHs], HEPABEHCTBA

Uro HazwiBaeTcs yncinoBoi pyHkuuei? Obo3HaueHue.

Uro 3HauuT 067aCcTh onpeeneHuss GyHKIuN? MHOXKECTBO 3HAUCHHA ?

UYro HazwiBaeTcs rpadukoM GyHKIIUN?

Kakwue criocoOwl 3aanus ¢pyHkuu Bam nu3BecTHbI?

Kakas ¢pyHKuus sBiasieTcss MOHOTOHHOM, Bo3pacTaroliei, yObIBaroleil Ha HEKOTOPOM ITPOMEXYT-
ke?

Kakas ¢pyHKuMs Ha3pIBaeTCs NPSAMON MPONOPLUOHATBHOCTHIO?

Uro sBasieTcst rpaguKoM NpsSMOM MPONOpLHOHATBHOCTH?

KakoBsI cBo¥icTBa NPSAMON POMOPLUOHATBHOCTH?

Kakas ¢pynkuus Ha3piBaeTcss 0OpaTHON IPONOPIUOHATIBHOCTHIO?

. Uro aBnsercs rpadpukoM oOpaTHOM MPONOPLHUOHATBHOCTH?
. KakoBbI cBoiicTBa 00paTHON POMOPINOHATBHOCTH?
. [IpuBenuTe npuMep 3aJaHUi U3 HAYAJIBLHOIO Kypca MATEMATUKH C UCIIOJIb30BAHUEM MPAMO IIPO-

MOPIHOHAIEHBIX ¥ 00PaTHO MPOMOPIUOHATBHBIX BEIMIHH.
Kakas ¢pyHK1Ms Ha3pIBaeTCs TMHEHHON?
Yro sBisiercs rpadukoM TUHEHHON QyHKIUU?
KakoBel cBOlicTBA TMHEHHON QYHKITUN?
Ot 4ero 3aBHCUT pacroyokeHue rpaduxa TuHeiHOH GyHKIUU?
17. Yro BxoauT B andaBUT MATEMaTHIECKOTO sI3bIKA?
18. 13 vero cocTosT unciioBsie BeIpakeHus? [IpuBequTe mpuMepsl.
19. Yto 3HAaUUT «BBIpAXKEHUE HE UMEET CMbICIIa»?
20. MaiiTe cTporoe onpezeseHre YHCIOBOTO BEIPAKECHUS.
21. Yro Ha3bpIBaeTCs 3HAUEHUEM YHCIIOBOTO BBIPAXKEHUS?
22. VI3 9ero cocToAT BBIPAKEHHSI C IEPEMEHHBIMH?
23. Kakue BbIpakeHUs Ha3bIBAIOTCS TOKIECTBEHHO PaBHBIMU?
24. Yro Ha3BIBaeTCS TOXKIECTBOM?
25. YTo Ha3bIBAETCS TOXKIECTBEHHBIM IPe0Opa30BaHUEM BBIPAKEHUS?
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10
11
12
13
14
15
16
17
18
19

20.
21.
22.
23.
24.
25.
26.
27.
28.
30.

26. Kakue Tox/1ecTBEHHbIE ITPeoOpa30BaHusl paCCMAaTPUBAIOTCS B HAYAIBHOM Kypce MaTeMaTH-
Ku?

27. Yto Ha3bIBAETCS YUCIOBBIM paBEHCTBOM? MICTHHHBIM YHCIIOBBIM PaBEHCTBOM?

28. Kakue cBOiicTBa HCTUHHBIX YHCIOBBIX paBeHCTB Bam n3BecTHBI?

29. Yto HaA3bIBAETCS YUCIOBBIM HEPABEHCTBOM?

30. Kakue ObIBarOT YKMCIIOBBIE HEPABEHCTBA?

31. HazoBuTe CBOICTBAa HICTUHHBIX YHCIOBBIX HEPABEHCTB.

32. Uto Ha3pIBaeTCS YpaBHEHUEM C OJHOU IMepEeMEHHOM ?

33. Uro Takoe KOpEeHb ypaBHEHUS?

34. CKOJIBKO KOpPHEH MOXET UMETh ypaBHEHHE?

35. Uro 3HAYUT peIUTh ypaBHEHHE?

36. Kakue ypaBHEHHS HA3bIBAIOTCS PaBHOCHJIbHBIMU ?

37. Kak MO>XHO MOJIy4YUTh PaBHOCHIJIbHBIE yPaBHEHUS?

38. KakoBa 0COOEHHOCTH pelleHHs] YpaBHEHU B HAYaJIbHOM KypCe MaTeMaTUKH?

39. Uro Ha3pIBaeTCs HEPABEHCTBOM C OJTHOU TIEPEMEHHOM?

40. Yto sBIsIeTCS PEIICHUEM HEPABEHCTBA?

41. Yto 3HAYUT PEIINTH HEPABEHCTBO?

42. Kakue HepaBEeHCTBA HA3bIBAIOTCS PABHOCHIILHBIMI Ha MHOKECTBE?

43. Kak MO>XHO TIOJTyYUTh PAaBHOCHIIbHBIE HEPABEHCTBA?

Tema 4 Jloruueckne 0CHOBbI MaTEMATHKHU (MaTeMaanecKne NMOHATHHA, MATCMATHYCCKHC
NPEAJIOKCHUA, MATEMATHYIECCKOC IlOKiBﬂTCJIbCTBO)

. Kakue paznmuuaror cBoiicTBa 00BEKTOB?

. Kakue cBolicTBa Ha3bIBalOT CYIIECTBEHHBIMU?

. Kakue cBolicTBa Ha3bIBalOT HECYILIECTBEHHBIMU ?

. Uro Ha3pBaeTcss 00HEMOM ITOHATHS?

. Uto Takoe cojepkaHue MOHATHUS?

. Kakue oTHOIIEHUS] MEXTy TOHATHSIMU BaM U3BECTHBI?

. B xakoM ciyuyae moHsATHE SABIAETCS BUAOBBIM 10 OTHOUIEHUIO K IPYTOMY MOHSTHIO?
. B xakoM ciydae moHsITHE SBISETCS POJAOBBIM MO OTHOIICHHUIO K IPYrOMY MOHATHIO?
. Kak BbI nOHMMAaeTe OTHOLIEHUE YaCTH U LIEJIOTO MEXAY MOHATUAMU?

. Uto Ha3bIBaeTCs ONpeAeeHUEM MOHATUS?

. Kakue BbI 3Haere onpenenenus?

. Kakue yactu ecthb B onpenencHun?

. KakoBa cxema onpeneneHuss OHATHH Yepe3 poJ U BUIOBOE OTIIMYKE?

. Kakue cymectBytoT TpeboBaHMsI K ONpeIeIeHUIO TOHATHN?

. Kak narorcs onpeznenenus B Ha4ajabHOM Kypce MaTeMaTHUKU?

. Uto Ha3bIBaeTCS BHICKA3BIBAHUEM ?

. Kakue 3HaueHust MOTyT NPUHUMATh BbICKA3bIBAHUS?

. Uto Ha3bIBaeTCs BBICKA3BIBATENBHON (hOpMOIA?

.B uem oTnmune Mexy BhICKa3bIBaTEIbHOM (POPMOI U BBICKa3bIBAHHEM?

UTto Ha3BIBa€TCSI MHOKECTBOM MCTUHHOCTH BBICKA3BbIBATEIIBHONU (POPMBI?

Kaxkue noruyeckue cBsI3KM BaM U3BECTHBI?

Kakue npenyioxkeHnsi Ha3pIBatOTCSI COCTABHBIMU?

KaxoBa cTpykTypa COCTaBHOTO MpPEII0KEHUS?

YTto Ha3bIBaeTCSI KOHBIOHKIMEN JBYX BBICKAa3bIBAaHUMN?

KakoBa Tabnuiia MICTHHHOCTH ISl KOHBIOHKITH BBICKA3bIBAHUN?

Uto Ha3bIBaeTCS TU3BIOHKIIMEHN IBYX BBICKAa3bIBAHMI?

KakoBa Tabnuiia MCTHHHOCTH ISl TU3BIOHKITNH BHICKAa3bIBAHUN?

Kax HaiiTi MHOXECTBO HICTHHHOCTHA KOHBIOHKIIMH JIBYX BBICKA3bIBATEIBbHBIX (hOpM?
Kak HaiiTH MHOKECTBO UCTUHHOCTH JU3BIOHKIIUU ABYX BBICKAa3bIBAaTENbHBIX (hopm?
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31. Yro Ha3bBaeTcsa KBaHTOpOM obOmrHocTH? Kak MOXHO 3amucaTh M NMPOYUTATh BHICKa3bIBAHUE C
KBAaHTOPOM OOIITHOCTH?

32. Uto Ha3bIBaeTCSI KBAHTOPOM CYILIECTBOBAHUSA?

33. Kak 3anucatp ¥ IpOYUTaTh BBICKA3bIBAHUE C KBAHTOPOM CYLIECTBOBAHMS?

34. Kakum 00pa3oM yCTaHABIIMBAETCS HUCTUHHOCTh BBICKA3bIBaHUS C KBAHTOPOM oOmHOCTH? C KBaH-
TOPOM CYILIECTBOBaHUsA?

35. Kak ycTaHOBHTB JIO)KHOCTh BBICKa3bIBaHUS ¢ KBAHTOPOM 00mHOCTU? C KBAaHTOPOM CYIIECTBOBA-
Hus?

36. Uto Ha3bIBaeTCS OTPULIAHUEM BBICKa3bIBaHUS?

37. KakoBa Tabnu1ia MICTHHHOCTH JIJIsI OTPUIIAHHS?

38. Kak ngBymsi cioco6amu OCTpOUTh OTPUIIAHUE BBICKA3bIBAHUS?

39. YUrto npencTaBistoT co0o0i 3akoHbI 1e Moprana?

40. Kak nByms coco6amu TIOCTPOUTH OTPUIIAHWE KOHBIOHKIIMHM U JTU3BIOHKIHU JBYX BBICKA3bIBa-
HUN?

41. Kakum 00pa3oM MOKHO MOCTPOUTH OTPUIIAHNE BHICKA3bIBAHUS C KBAHTOPOM?

42. Kak moCcTpouTh OTPHUIIAHUE BBICKA3bIBATEIbHBIX (opM?

43. JlaiiTe onpeeneHue JIOTHIeCKOro CIIeIOBAHHUS.

44. Kakum cuMBOJIOM 0003Ha4yaeTcs JOrM4ecKoe clieJoBaHue?

45. Yto Takoe UMIUIMKALKA ABYX BbICKa3bIBAHUHM M KaKOBa TaOJIMLA MICTUHHOCTH [T UMIUIMKALUK?
46. Kak MO’KHO MpPOYMTaTh NPEUIOKEHHUE, COJIEPKAIIEE B CBOEH CTPYKTYpE 3HAK JIOTMYECKOTO Clie-
noBaHusa?

47. Kak yOoenuTbCsi B MICTAHHOCTH WJIM JIO)KHOCTH JIaHHOTO BBICKA3bIBAHUSI?

48. Yro Ha3bIBaETCSA OTHOLIEHUEM PABHOCUIIBHOCTH MEXKY PENTIOKEHUAMNU?

49. Kakum cuMBOJIOM OHO 0003HavaeTcs?

50. Yro Ha3bIBaeTCs SKBUBAJICHLIMEH BYX BbICKa3bIBAHUM M KaK BBITJISANUT TaOIMLA UICTUHHOCTH JUIs
SKBUBAJICHIIUU?

51. IlpounTaiiTe pa3nUUHBIMU CIOCOOAMH NPEAJIOKEHHE, COJEpXKalllee B CBOEH CTPYKTYpe 3HAK paB-
HOCHUJIHOCTH.

52. Yto Ha3bIBaeTCS TEOPEMOIL?

53. KakoBa cTpykTypa TeOpeMbl?

54. 13 Kakux OCHOBHBIX YacCTEH COCTOUT Teopema?

55. Kakue BUbI TEOPEM BaM U3BECTHBI?

56. KakoBa cTpykTypa oOpaTHOro yTBepxkaeHus? Beeraa nu 3To yTBepKAeHUE SBISETCS TeOpeMOi?
57. KakoBa cTpyKTypa MpOTHBOIIOJIOKHOTO YTBEpXACHUSA? Bcerma i 3T0 yTBEpKICHHE SBIISIETCS
TEOpeMOn?

58. Kakyro cTpykTypy nmeeT oOpaTHOE IPOTHUBOMOJIOKHOMY yTBep:kaeHue? SIBisiercs Ju OHO Teo-
pemoii?

59. O yeMm riacut 3aKOH KOHTPAro3uuu?

60. Uto Ha3bpIBaeTCS yMO3aKIIOYEHUEM?

61. 13 yero cocTout ymo3axkyiroueHue?

62. JlaiiTe MOHATHE MOCBUIKH U 3aKJIFOUEHUS.

63. Kakoe yMo3akitoueHrue Ha3bIBaeTCs 1CAyKTUBHBIM?

64. KakoBa cxema 1€ JyKTUBHOTO YMO3aKIOUECHHUs?

65. Uto Ha3bIBAETCS HEMOJIHON MHIYKIINEN?

66. Uto Ha3bpIBaeTCs aHAJIOTHEN?

67. BbIBOABI, NIOJIy4EHHBIE C MTOMOINBI KAKUX PACCYXKJICHHM, HOCAT XapakTep MPEIITONOKEHUN U
HYK/JIal0TCsl B JaJIbHEHIIeN TpoBepKe?

68. Kakue cxemMbl 1€ IyKTUBHBIX YMO3AKIIOUEHUH BaM U3BECTHBI?

69. KakoBa cTpyKkTypa Ka)/10ro U3 3THUX IIPaBHII?

70. Kak nmpoBepHUTh NPaBUILHOCTh YMO3aKIIFOUEHUS C TIOMOIIbIO KpYroB Diinepa?

71. Yro 3HAUUT AOKA3aTh YTBEPKACHHUE?

72. KakoBa CTpyKTypa MaTeMaTH4eCcKoro J0Ka3areiabcTBa?
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73.

Kakue BUIBI T0Ka3aTeNbCTB PA3IUIAOT 10 opMe (Crioco0y BeaeHus)?

74. B 4em CyImHOCTh IPSIMOTO JI0Ka3aTesIbCTBA?

75.

B 1uem 0coOeHHOCTD JOKa3aTeNIbCTBA METOJIOM OT MPOTUBHOTO?

76. UTto Ha3bIBACTCS MOJTHON MHIYKIIUEH?

Tema 5 AJIrOpUTMBI M UX CBOICTBA

1. [TonsiTue anropurma
2. CBOIICTBa aJITOPUTMOB.
3. CocoOBlI 3armcy anropuTMOB.

4.

BI/I,I[BI AITOPUTMHUYCCKUX ITPOLECCOB.

5. IIpueMsbl NOCTPOEHUS AITOPUTMOB.

Tema 6 KomOuHaTOpHBIE 321241 U 3JIEMEHTHI TEOPUH BEPOSITHOCTE

©ooNOoO A WDNE

Kakwue 3a1aun Ha3pIBalOT KOMOUHATOPHBIMU?
Kak hopmynupyercss KOMOMHATOPHOE MTPABUIIO CyMMBI?
Kak ¢popmynupyercss koMOMHATOPHOE MPABUIIO POU3BEICHUS?
Uto Ha3pIBaeTCs pa3MEUICHUSMH C TOBTOpeHusIMU? be3 moBTopeHnii?
[To xkakuM (hopmMyIaM HAXOAUTCS YUCIIO Pa3MELIECHHH C IIOBTOPSHUSIMU U 0€3 TIOBTOPEHHIA?
Uro Ha3pIBaeTCs EPECTAHOBKAMHU C IOBTOPEHUAMU? be3 moBTOpeHmit?
[To xkakuM (hopmyIaM HAXOAUTCS YUCIIO MIEPECTAHOBOK C MMOBTOPEHUSMH U 0€3 TOBTOPESHU?
UTo Ha3bIBAIOT COYETAHUAMHU O€3 TOBTOPEHMIA?
[To kakoit popmyIie HAXOIUTCS YUCIO COYETaHUI Oe3 TTOBTOPEHHIA?
10. Yro Ha3bIBAIOT TEOPUEH BEPOSITHOCTEH?
11. Kakue Buanl cOOBITHII BaM U3BECTHEI?
12. C xakuMu COOBITHSIMU IMEET JIETIO TEOPHS BEPOSITHOCTEH?
13. UTo Ha3bIBaeTCS BEPOATHOCTHIO MOSIBIICHUS] COOBITHS?
14. CopmynupyiiTe KIaCCHYECKOE OTpeIeIeHUE BEPOSTHOCTH.
15. Chopmynupyiite TEOpEeMBbI CI0KEHHS 1 YMHOKEHHS BEPOSTHOCTEH.
16. Kax HaiiTu BepOsITHOCTD IPOTHBOIIOJIOKHOTO COOBITHS?
17. Kakosa popmyna bepaymam?
6 cemecTp

Tema 7 PazanuHbie MmoAXO0AbI K OMPEACTCHUIO HATYPAJBHOI'0O YUCJIA JeMCTBUI HAJL HUMH

O~ wN PR

~N

9.

10.
11.
12.

13.
14.

npoBepsiemblie komneTenmun: [1K-2

. UTo Ha3bIBaeTCs OTPE3KOM HATYPAIBHOTO psiaa?

. UTo Ha3BIBAIOT KOTUYECTBEHHBIM HaTypaJIbHBIM YHUCJIOM C TCOPCTUKO-MHOKCCTBCHHBIX HO3I/IHHI>1?
. Kak onpenensercs 4uciio Hyllb B TEOPETUKO-MHOXKXECTBEHHON TEPMHUHOJIOTHH?

. JlaiiTe onpeesieHne OTHOIIEHHUIO PABEHCTBA HATYPaJIbHbIX YUCEI.

. Kak onpenensercs nmpu 1aHHOM MOAXO/AE OTHOLIEHUE «MEHBIIE» HA MHOXKECTBE LIE€IBIX HEOTPHIIA-

TeNbHBIX yncen?

. JlaiiTe onpeieieHre OTHOIIEHUIO «MEHBIIIE), CBA3aHHBIM CO CIO0KEHHEM.
. Kak onpenenuts OTHOIIEHHE «MEHBIIIE)» Yepe3 OTPE30K HaTypalbHOro psijaa?

UTo Ha3bIBaeTCSI CYMMOM LIENBIX HEOTPULATEIBHBIX YHCEN HAa TEOPETUKO-MHOKECTBEHHOM S3bI-
Ke?
Bcerna nu cymecTByeT cyMMa IENIbIX HEOTPULIATENBHBIX YU CEN?
Ecnmn cymma cyniecTByer, €TMHCTBEHHA JIX OHA?
Kakue 3akoHbI crioskeHust BaM U3BeCTHbBI? CHOpMyIHUpYHTE U 3aIUIINUTE KK/ U3 HUX.
KakoB TeopeTnko-MHOKECTBEHHBIH CMBICI KOMMYTAaTUBHOTO M aCCOIMATUBHOTO 3aKOHOB CJIO-
YKEHMS LIETIBIX HEOTPULIATENbHBIX UnCeN?
Kak omnpenensiercst cyMmma HECKOJIBKHX ClIaraeMblX?
JlaiiTe TEOpETUKO-MHOKECTBEHHOE OIPENIETICHUE PA3HOCTH LIEIBbIX HEOTPULIATENBHBIX YHCEIL.
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15.

16.
17.

18.

19.

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.

BCCFI[a JIN CYIICCTBYCT pPa3HOCTH LCJIbIX HCOTPHULIATCIBHBIX yncen? Ecau He BCCraa, TO IpHU Ka-
KOM YCJIOBUM?

KaxkoBa cBsI3b BBIYMTaHUS CO CIIOKEHHEM?

Chopmynupyiite npaBuio BEIUUTAHUS YKCIA U3 CYMMBI U JaiiTe eMy T€OPETHKO-MHOKECTBEHHOE
HCTOJIKOBAHUE.

Chopmynupyiite u gaiiTe TEOPETUKO-MHOKECTBEHHOE UCTOJIKOBAHUE

MMpaBUJly BbIYUTAHUA CYMMBbI U3 YHCJIA.

Kaxos TeOpeTI/IKO'MHO)KeCTBCHHHﬁ CMBICJI OTHOIIIEHUI «OO0JIbIIIE Ha» M «MEHBIIIE Ha»?

Yro Ha3bIBaeTCs MPOU3BEAECHUEM LIENIbIX HEOTPULIATEIbHBIX YHCEN?

KaxoB TeopeTnKo-MHOKECTBEHHBIN CMBICI IPOU3BEACHUS LIEJIbIX HEOTPULIATEIbHBIX YHCEN?

Kak MOHO onpenenauTs Npou3BeACHUE LEIbIX HEOTPULIATENbHBIX YUCEI Yepe3 JeKapTOBO Mpo-
U3BE/IEHUE MHOKECTB?

Bceerna nu cymecTByeT npou3BeieHUe LeNbIX HEOTpULATEeIbHbIX YHCcen?

Kak HaiiTu npousBeieHue # MHOXKUTEIEH?

Kakue cBoiicTBa yMHOXKEHHS BaM U3BECTHBI?

KakoB TeopeTHKO-MHOKECTBEHHBIM CMBICII KOMMYTaTUBHOT'O, aCCOLIMATUBHOIO U JUCTPUOYTUB-
HOT'O OTHOCHUTEJIBHO CJIOKEHUS Y BBIYMTAHUS 3aKOHOB YMHOXEHHUS LIEJIbIX HEOTPHULATEIIbHBIX YH-
cen?

UYTo Ha3bIBAETCS YACTHBIM LIEJIBIX HEOTPULATEIBHBIX YUCEI C TEOPETUKO-MHOXKECTBEHHON TOUKU
3peHus?

KakoBa cBs3b zienenus ¢ yMmHo)xxeHuem? Jlaiite TeopeTHKO-MHOKECTBEHHOE UCTOIKOBAaHUE.
Bcerna nu cymiecTByeT 4acTHOE LIEIbIX HEOTPULIATEIbHBIX YUCEN?

CdhopmynupyiiTe ycaoBHe CyIIECTBOBAHUS YaCTHOI'O LIENbIX HEOTPHULATENbHBIX YKcel. SIBisercs
JI OHO HEOOXOTUMBIM H JOCTATOUYHBIM?

KakoB0 T€OpeTHKO-MHO)KECTBEHHOE 0OOCHOBAHUE OTHOIIEHUH «O0JIbLIE B» U «MEHBLIE B»?
Chopmynupyiite npaBuio AeleHUs CyMMbl Ha 4yuciio. KakoBO €ro TeopeTHKo-MHOKECTBEHHOE
HCTOJIKOBaHue?

Chopmynupyiite mpaBuwio JAeJI€HUS YWCIa Ha Npou3BeneHHe uucen. KakoB TeopeTHkKo-
MHO>KECTBEHHBIN CMBICII 3TOTrO ITpaBuiia?

Kax MOXHO yMHOXUTb YHCIIO HA YaCTHOE JBYX YMCEN, UCIIONIb3Ys MIPaBUIIO?

Yro 3HAYUT pa3AeaUTh C OCTATKOM LI€J0€ HEOTPULATEIbHOE YUCIO @ Ha HATYpAJIIbHOE YHCIIO 67
Bcerna a1 MOXHO BBIOTHUTD JIEJIEHUE C OCTaTKOM?

Kakue MoryT noiay4uTscst ocTaTKu?

B yem cyTh akcMOMAaTHYECKOT0 METO/A MOCTPOCHUS TEOpUH?

Kakue TpeGoBaHUs NPEebIABIAIOTCSA K CHCTEME aKCUOM?

Chopmynupyiite akcuomsl [leano.

Kak omnpenensieTcst MHOXKECTBO HaTypaJIbHBIX YMCEJl B aKCHOMATUYECKON Teopun?

Kakyro xapakTepucTHKy BbIpa)kaeT HaTypaJlbHOE YUCIIO B 3TOM OIpeAeIeHUN?

UYro noka3pIBacT HaTypaJIbHOE YUCIIO KaK PE3YyNbTaT U3MEPEHUS AJINHBI OTpE3Ka?

Kakoii cMbIcit uMeeT cyMMa HaTypaJIbHbIX YHUCEJI, OJyYEHHBIX B PE3YJIbTaTe U3MEPEHUS BEJIU-
YuH?

Kaxoii cMbIciT uMeeT pa3HOCTh HaTYPaJbHBIX YHMCEN, MOTYYEHHBIX B pe3yJbTaTe U3MEPEHUs Be-
TUYuH?

B yem 3akitouyaercs cMbICI MPOU3BEACHUS HATYpaIbHBIX YHUCEIl, TIOJYYEHHBIX B PE3y/bTaTe U3-
MEPEHHUsI BETMUUH?

B uem 3akirouaeTcsi CMbIC YaCTHOTO HaTypaJIbHBIX YHUCEIl, IOJYYEHHBIX B PE3yJbTaTe U3Mepe-
HUS BEJIMYUH?

Tema 8 [lecATHYHAS cCHCTEMA CYMCIEHUS. AJITOPUTMBI JIeiicTBUI HAl MHOTO3HAYHBIMH YHC-

JIaMHU. I[eJ]l/IMOCTb HEeJIbIX HCOTPHUHATEJIBbHBIX YHCEJI.
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UTo HaA3BIBACTCS CUCTEMOMN CUMCICHUS ?

B 1em 0coO0eHHOCTD TTO3UITMOHHON 1 HETTIO3UIITMOHHOU CUCTEM CUUCICHMS ?

Kaxkue cucteMbl cCUMcieHrs Yale BCEro UCIONIb3YIOTCS B OOBIICHHOM KU3HU U TTOYeMYy?

KakoBo necsatruuHoe pa3inoKeHHUe Yucia X B IECATUUHON cucteMe curciienus? Kak ucrnonbszyercs

9Ta 3aMKCh B HAYAJIbBHOM KypCce MaTEMaTHUKH?

B uem cocTouT anropuT™ CIIOKEHHS HATypalTbHBIX uncen? Berauranus?

6. KakoBbI 0COOCHHOCTH aIrOpUTMa YMHOXEHHUS MHOT'O3HAYHOT'O YKCJIa Ha OJJHO3HAYHOE ¥ MHOTO-
3HAYHOI'O YHCJIa HA MHOTO3HAYHOE?

7. Kak BBITJISIUT aITOPUTM JISJICHUS YTOJIKOM HaTypaabHbIX YUCEN?

8. Uro Ha3bIBaCTCs OTHOIICHHUEM JICTUMOCTH?

9. Kaxkumu cBoiicTBaMH 00J1aaeT OTHOIIEHUE IEITUMOCTH?

10. B yem coCTOUT TPHU3HAK JACTUMOCTH CYMMBI HATYPATbHBIX YHCET?

11. Kak ¢popMynupyeTcst Ipu3HaK ISTUMOCTH Pa3HOCTH HATYPaIbHBIX YHCEN?

12. Chopmynupyiite mpu3HAK AETUMOCTH TPOU3BEACHUS Ha YHCIIO.

13. Kak cpopmynupoBaTh HEJEIUMOCTh CYMMBI U APYTHUe BCIIOMOTaTeIbHbIE TIPU3HAKU JIETHMO-
ctu?

14. Kak copmynupoBaTs IpU3HaKu AETUMOCTH Ha 2, 3, 4, 5, 9, 10, 25, 100?

15. B uem cocrout npusHak aenumoctu [lackans?

16. Kakwue uncia Ha3bpIBalOTCS MPOCTHIMH, a KAKME COCTAaBHBIMU?

17. Kak copmMynupoBaTh OCHOBHYIO Te€OpeMy apu(PMETHKHU?

18. ChopmynupyiiTe TeOpeMy O HAaUMEHBIIIEM ITPOCTOM JICTUTENE COCTABHOTO YKCIIA.

19. B uem cocrout npuHImMI pemera Iparochena?

20. Yro Ha3bIBaeTCS HAUOOBIITNM OOIINM JETUTENIEM U HAUMEHBIITUM OOIITIM KpaTHBIM 4ucen?

21. Kaxosa B3aumocssss HOJI u HOK uncen?

22. Kakue 4nciia Ha3bIBarOTCsI B3aUMHO TIPOCTBIMHU?

23. Kak naiitu HOJT 1 HOK umcen cnocoboM pasioKeHus Ha IPOCTHIE MHOKUTENU?

24. Kak BOCIIOJIb30BaThCs aroputMoM EBkina?

NS

o

Tema 9 O paciMpeHUM MHOKeCTBA HATYPAJIbHBIX YK cel

1. Kak n300pa3uth Ha Kpyrax Jijepa B3aUMOCBS3H MEXI1Y YHCIOBBIMU MHOXKECTBAMH (HATypasib-
HBIX, IEJIBIX, PAIIMOHATBHBIX U JeHCTBUTENbHBIX uncen)? O003HaueHus.
JlaiiTe mOHATHE OTPULIATEIBHOTO YHCIIA.
Uto Ha3BIBAIOT MOAYJIEM IIEJIOTO yucia?
KakoBa reoMerpuyeckas HHTEpIpeTalus HebIX Yrcen?
KaxoBbI mpaBuiia BHITTOJIHEHUS apU(PMETHIECKUX JCUCTBUIN HAJ IIEIBIMUA YUCTIAMU?
Uto Ha3biBaeTCA OOBIKHOBEHHON APOOBIO KaK pe3yabTaT U3MEPEHUs JUIUHBI OTpe3Ka?
B xakom ciyudae qpo6u paBHBI?
B yem cocTouT OCHOBHOE CBOMCTBO ApoOU?
Yro 3HauMT npuBeAeHNUE ApoOel K HaMMEHbIIeMY O0IIeMy 3HaMEHaTeN0?
0. C uem cBs13aHO cOKpaleHue apobei?
11. Kakuie u3 BBIIIETIEPEUNCICHHBIX TOHATHI U3YYarOTCS B HAYaIbHOM KypCe MaTeMaTUKH ?
12. Yro Ha3bIBaeTCA MOJIOKUTEIHHBIM PAIIMOHATBHBIM YHCIOM?
13. U3 9ero cocTOMT MHOKECTBO TOJIOKUTEIIBHBIX PallHOHATBHBIX gncenn? O0o3HaueHHe.
14. B xakoMm ciyyae MOJO0KUTEIbHbBIE PAIlMOHATFHBIC YHCIIA PABHBI?
15. Yro Ha3piBaeTCA CyMMOM MOJIOKUTEIBHBIX PAl[HOHATIBHBIX YHCEN?
16. Yto Ha3bIBaeTCA Pa3HOCTHIO MOJTOKHUTEIBHBIX PAIMOHABHBIX YHCET?
17. Yo Ha3bIBaETCSl TPOU3BEICHUEM TTOJIOKUTEIBHBIX PAIIMOHATIBHBIX YHCEI?
18. YUto Ha3bIBae€TCSA YACTHBIM MOJOKUTENBHBIX PAIIHOHATBHBIX YUCEN?
19. Kak ¢opMynmupyeTcst onpeiesieHue OTHOMIECHUS «MEHBIIIE» BO MHOKECTBE ITOJIOKHUTEIIHHBIX

BOOoNO TR WDN
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palMOHANBHBIX YHCEI?

20. KakoBsl YCI0BUA CYIIECCTBOBAHUA Pa3HOCTU W YaCTHOI'O MOJIOKUTCIIBHBIX pallMOHAJIbHBIX

yucen?

21. Kak mosyuuTh HECOKPATUMYIO IpOOB?

22. Kakyto 1po0b Ha3bIBaIOT CMEIIAaHHON ?

23. Kakue cBoiicTBa MHOKECTBA MOJIOKUTEIBHBIX PAIMOHATIBHBIX YHUCET BaM U3BECTHBI?

24. Uto Ha3bIBACTCS IECATUIHON APOOBIO?

25. Kak npeicTaBUTh MOJOKUTEIBHOE YUCIIO B BUJE NECATUUHOMN 1poOu?

26. Kakue npobu Ha3bIBAIOTCS OECKOHEYHBIMU ACCATUYHBIMH MTEPUOTUICCKIMHE?

27. KakuMm 00pa3oM CpaBHUBAIOT ACCATUYHBIC POOHU?

28. B ueM 0COOCHHOCTH AITOPUTMOB apUPMETHUSCKUX JACUCTBUN HAJ JECATUIHBIMU IPOOSIMU?
29. Uto Ha3bIBAETCS MPOIICHTOM?

30. JIroOyro 1 ApoOb MOKHO 3aMucaTh B BUAEC KOHEYHOU JAECATUYHON Apoou?

31. Kakyro a1poObs MOKHO Ha3BaTh YUCTOM MEPUOTNICCKON?

32. Kakast 1poOb Ha3bIBACTCS CMEIIAHHOMN?

33. Kak 3anucarh YUCTYIO AECATUYHYIO IEPUOIUYECKYIO IPOOh B BUIE OOBIKHOBEHHON?

34. Kak OGecKOHEUHYIO JECITHYHYIO CMEIIaHHYIO TIEPHOJHMYECKYI0 IPOOb MPEICTABUTh B BUJIC

OOBIKHOBEHHOI?

35. Kakum 06pa3zom mpou3BOAUTCS AECITUYHOE U3MEPEHUE ITTMHBI OTpe3Ka?

36. Kakue grcna Ha3bIBaIOTCS MOJIOKUTEIBHBIMI UPPAIIOHATEHBIMA?

37. Kakue yncna Ha3bIBarOTCS MOJOKUTEIBHBIMU JIEHCTBUTEIIBHBIMU?

38. Uto Ha3pIBaeTCs MHOKECTBOM IMOJIOKUTEIBHBIX JICHCTBUTEILHBIX YMCEI  KAKOBBI €r0 CBOK-

cTBa?

39. Uro Ha3pIBaeTCs CyMMOMN MOJOXKHUTEIBHBIX JCHCTBUTEIBHBIX YHCET?

40. Yro Ha3bIBaeTCs Pa3HOCTHIO MOJIOKUTEIbHBIX JEHCTBUTEIBHBIX YUCEN?

41. Yo Ha3bIBaeTCs MPOU3BEICHUEM MOJIOKHUTEIbHBIX A€HCTBUTEIbHBIX YNCEN?
42. Yto Ha3bIBAE€TCS YaCTHBIM MOJIOKUTENIBHBIX IEHCTBUTEIbHBIX YHUCE?

43. Kakue 4yrcia Ha3bIBaIOTCA OTPHUIIATEIbHBIMU ACHCTBUTEILHBIMU YUCIIAMH?
44, KaxkoBblI NpaBuJia OKPYTJIEHUS Yyucen?

45. KakuM 00pa3oM Npou3BOASTCS JEHCTBUS C MPUOIMKEHHBIMU YHUCIaMU?

RRpooo~NoO WD E

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

Tema 10 T'eomeTrpnueckue (pUIrypbl Ha MJIOCKOCTH M B IPOCTPAHCTBE

Yro HazbIBaeTCs reoMeTpuueckon purypoit?

Kaxue gurypbl Ha3pIBatOTCS BHITYKJIBIMHU, HEBBITYKJIBIMU ?
CBoiicTBa reomeTpuueckux (Uryp Ha IIOCKOCTH.

Kakue npsiMble Ha3bIBalOTCA MapajieIbHbBIMU?

IIpu3Haky 1 cBOMCTBA NMapalIEIbHBIX IPSIMBIX.

Kakue npsiMble Ha3bIBatoTCA NEpHeHIuKyIspHbIMU? O003HaueHueE.
IIpu3Haky 1 CBOMCTBA NEPIEHIUKYISAPHBIX IPSIMBbIX.
Omnpenenenue yraa. Ero aneMeHTsl.

Kaxue Buzb! yrios Bam nzBecTHbI?

CBolicTBa CMEXHBIX U BEPTUKAIBHBIX YTJIOB.

Onpenenenne TpeyrolbHUKA. JJIEMEHTHI.

Bunsl TpeyronsHukoB. OnpeneneHue.

OCHOBHBIE CBOWCTBA TPEYT OJIbHUKA.

OrnpeneneHne 4YeThIpexyroibHuKa. Ero anemMeHTsl.

Bunel uetslpexyronbHUKOB. OnpeneneHue.

CBolicTBa ¥ MPU3HAKHU MapajjiesorpaMma.

CBoiicTBa pom0a 1 MPsIMOYTOJIbHUKA.

CaoiicTBa KBaipaTa.

Omnpenenenue u 3meMeHTs! Tpaneuun. OCHOBHBIE CBOMCTBA TPAIIELUH.
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20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,

45

ITonsitue nomanoit. Bussl jomanbix. /[mrHa 1omMaHoM.
OrnpeneneHne MHOIOYTIOJIbHUKA.

IIpaBUIBHBIN MHOTOYTOJIBHUK.

UYTto Ha3bIBae€TCS BBIMYKJIBIM MHOTOYTOJIbHUKOM?
OKpy’>KHOCTb U KpYT. DJIIEMEHTHI.

CBOMCTBO KacaTeIbHOU K OKPYKHOCTH.
[lenTpanbHble U BMCaHHbIE yIibl. VX cBOMCTBA.
OKpy>XHOCTb, OIIMCAHHAsA OKOJIO TPEYTOJIbHUKA.
OKpy’>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.
[Toctpoenue reomerpuueckux ¢uryp. [Ipasuia nocrpoenus.
DneMeHTapHbIE 33/Ja4l Ha IOCTPOEHUE.

Ortansbl peleHns 3a1a4 Ha IOCTPOEHUE.

[TonsaTue npeobpazoBaHusI.

CuMMeTpHsI OTHOCUTENBHO TOYKH.

CHuMMeTpHsl OTHOCUTEIBHO IIPSIMOM.

l'omoreTus.

JIBM>KCHHE U paBEHCTBO QUTYD.

OcHOBHbIE CBOWCTBA ABUKECHHUS.

[lonsiTHE MapaieabHOTO NPOESKTUPOBAHMUSL.
CaolicTBa napamieabHOro MPOEKTUPOBAHMUSL.
[TonsiTie MHOTOrpaHHuKa. Buibl MHOTOIpaHHUKOB.
N300paskeHune Mpu3MBbl.

N3o6paxenne nupamMuibl.

Teopema Ditnepa.

Cdepa u map, ux u300paKeHHE.

. Hununnp, konyc. Ux usobpaxkenue.

Tema 11 BeauyuHbI M X U3MepPeHUE

COND AN

PR RER R PR
~NoO U~ WNEREO

18.
19.
20.
21.
22.

UYro Takoe BeIMUnHA?

Kaxue BennunHbI HA3bIBAIOTCS MOJIOKUTEIBHBIMU CKAJIIPHBIMU?
Kaxue BeIMYMHBI ABISAIOTCSA OJHOPOAHBIMH, a KAKHE — PA3HOPOIHBIMU?
Kakwue cBoiicTBa 0THOpOAHBIX BeTUYUH BaM n3BecTHbI?

YTo 3HAYUT U3MEPUTH BEIINUUHY?

Kaxue BennunHbI U3y4aroTcs B HAYaJIbHOM Kypce MaTeMaTUKH?

Uro Ha3bIBAIOT JUIMHOW OTpe3Ka?

Uro sBnsiercst enuauIei NauHbI? YucIeHHBIM 3HAYEHUEM IJTUHBI?
Kakwue cBolictBa aymHbel Bam n3BecTHbI?

. Kakue equHUIIBI JUIMHBI HCIIOJIB3YIOTCS YYAIMUMKCS B HAYaJIbHOM Kypce MaTeMaTUKuU?

. UTo Ha3bIBAIOT BEITMYMHON yria?

. Kakum 006pa3oM u3Mepsior BeIMuuHy yria?

. UTo Ha3BIBAIOT MJIOMAABIO GUTYPHI?

. UTo Ha3bIBAIOT YUCIIEHHBIM 3HAYE€HUEM TUIOIIA U ?

. Kakue ycioBust npeIpsaBisgioT K YMCIEHHOMY 3HAYE€HUIO MJI01maaun?

. Urto sBNIA€TCS €MMHUIICH U3MEPEHUS TI0MATH GUTYPHI?

. YKaxuTe GOpMyJIbl BEIUMUCIIEHUS TUIONIAAU MPSAMOYTOJIbHUKA, MPSIMOYrOJIbHOIO TPEYrOIbHUKA,

napaiesiorpaMMa, TPeyrolbHHUKA, TIPaBUIBHOTO MHOTOYTOJIBHUKA, KPYyTa.
Kakue ¢purypsl Ha3pIBalOTCS PaBHOBEIMKUMHU, a KAKWE€ — PABHOCOCTABICHHBIMH?
Kax uzmeputs miomiaab Nporu3BOJIbHON MIIOCKON (GUTYpHI IPY MOMOIIM MaleTKu?
Yro HazbIBaeTcs 00bEMOM Tena?
B kakux equHUIAX H3MEPSIOT 00HEM?
Kak HaiiTn 00beM MpsIMOYTOJIBHOTO Mapajuiesenumneaa’?
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23. Uto Ha3pIBaeTCs Maccoii Tejla ¥ YeM OHA OTJIMYAETCs OT Beca Teja?

24. OnumuTe Tpolece U3MEPEHHS MacChl Tea.

25. B ueM cocToUT 0COOEHHOCTh U3MEPEHUSI BPeMECHH?

26. KakoBa 3aBUCUMOCTh MEXIY CKOPOCThIO, BpEMEHEM U PACCTOSIHHEM MPU PAaBHOMEPHOM IPSIMO-
JIMHEHHOM JIBMKEHHUH?

27. YKaXUTE eTUHUIIBI MacChl, BDEMEHHU, CKOPOCTH.

28. Kakue BeIMYMHBI, pacCMAaTPUBAEMbIC B HAYAJIbHOM KypCe MaTEMAaTUKH, U 3aBUCUMOCTH MEXITY
HuMH Bawm enié n3secTHrI?

4.1.2 3aganusa 1jisl NPAKTHYECKUX PadoT
[TpoBepsiembie komneTeHIuu: [1K-2
5 cemecTp
IIpakTnueckas padora Nel

3aganue 1. J[anbl MHOXKECTBa: A — HaTypaJbHBIX YHCENl, KpaTHBIX 2, B — HaTypanbHbIX uncen, Kpar-
HbIX 3, C — HaTypalbHBIX YUCEN, KPATHBIX 5.

a) M300pa3ute naHHbIe MHOXKECTBA MIPH IMMOMOIIM KPYroB Diijiepa M MOKaXUTE 00JacTh, H300pa-
JKarolyo MHOxkecTBO ANBUC .

6) ChopmynupyiiTe XapaKTepUCTHUECKOE CBOMCTBO 3JE€MEHTOB 3TOTO MHOXECTBA M HA30BUTE 3
3JIEeMEHTa, KOTOPbIE eMy MTPUHAJIeKAT.

B) Bepno 1, yto AUBNC=(AUB) N(AUC) ?

3ananme 2. [loctpoiite Tpu Kpyra, n300paxkarome Tpyu MOMapHO NepeceKaromrecs MHoxkecTBa A, B
u C, ¥ BBIIIEITUTE 00JIACTH, MIPECTABIISIONINE MHOXKECTBA!

a) A\BUC; 6) A\(BUC).

3ananme 3. VI3 mHoxkectBa X={1, 2, 3,4,5,6,7,8,9, 10, 11, 12} Beimenuau moaMHoxxecTBa X1, X,
X3. B xakoM U3 cieayomux ciiydaeB MHOKECTBO X 0Ka3ajloch pa30UTHIM Ha KJIACChI:

a) Xi=1{1,3,5,7, 11}, Xo={2,4, 6, 8, 10, 12}, X3={9};
6) X1i={1,3,5,7,9, 11}, Xo={2, 4, 6,8, 10, 12}, Xs={10, 11, 12};
B) X1={3, 6,9, 12}, Xo={1, 5, 7, 11}, Xs={2, 10}?

3ananue 4. 1300pasute B IpsSMOYTOJIBHON CHCTEME KOOPAUHAT MHOXKecTBO AXB, ect A = [-2;2],
B ={2,3,4}.

3aganue 5. 13 40 cryneHToB Kypca 32 U3y4aroT aHITIMHACKUN sA3BIK, 21 — HEMEUKHH SI3bIK, a 15 — aH-
MIMICKANA M HeMelKni. CKOJIBKO CTYJI€HTOB Kypca HE M3Yy4arOT HU HEMELKNN, HU aHTJIMMCKUN S3bI-
Ku?

IIpakTnyeckas padora Ne2

3ananme 1. [lansr MuoxectBa: X = {2,5}, V = {3,6}. [lepeuncnure 31€MEHTHI JeKapTOBa MPOU3BE-
JEHUs] JaHHBIX MHOJKECTB M OOpa3ylTe BCce MOJMHOXKECTBAa MOJYy4YeHHOro MHOXecTBa. Kakoe w3
MIOJMHOKECTB 337a€T COOTBETCTBHE:
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a) «bonbIeey; 0) «MeHbIIIEeY;

B) «MEHbIIIee HA 1%, ') «MeHbIee B 3 paza»?

3ananue 2. Ha muoxectBe X = {0; 3; 6; 9; 12; 15; 18} 3amano otHomenue R. [lepeunciure maps
YHCEI, CBSI3aHHBIX ITUM OTHOIICHHEM, U TIOCTPONTE ero rpad, eciu:

a) R— «x Gombiie y B 3 pazay;

0) R — «x Oonbire y Ha 3» .

Jananue 3. Ha MHOecTBe OTpe3KOB 33JaHO OTHOIIEHHE «KOpOYe». BEpHO M, YTO OHO AHTHUCUM-

METPUYHO U TpaH3UTUBHO? PeduiekcuBHO 1 0HO?

3aganue 4. X — MHOeCTBO O0Tpe3koB. Kakue u3 cieayronmx OTHOIEHUH SBISIOTCS OTHOLICHUSIMU
MOpsIIKa Ha 3TOM MHOXECTBE:!

a) «X paBHO )»; 0) «x JUIMHHEE y»;  B) «x JUIMHHEE ) B 3 pazay.

3aganue 5. Pemure 3a1auy Uil MiaAluX MIKOJIbHUKOB U YKaKUTE CBOMCTBA OTHOIIEHUH, KOTOpBIE
ObUIM IIPU 3TOM HUCIOJIb30BAHBL:

«ManpuMK COCTaBUII MUPpaAMHUIKY U3 TPEX KOJICYCK: JKCIITOI0, KpaCHOI'O U 3C€JICHOTIO. B kakoMm TMOpAAKE
OH PacCIIOJIOXHUIT KOJICUKH, €CIIN KEJITOC Ooublie 3€JICHOI'0, a KpaCHOC MECHbBIIEC 3€JICHOr0?»

IMpakTuyeckas padora Ne3
3amanue 1. Oynknus f 3a1aHa npy MoOMoIIM TaOIHIIET
x [12|3]4|5|6|7]|8 9 10
y |3|4|5|6 1|7 8(9]10 |11 |12

a) YKaXuTe ee 00JIacTh ONpeeseHus U 00JIacTh 3HaYeHUH,
0) 3anaiire pynkiwmro f mpu momomu Gopmyel,
B) MOCTpOMTE rpaduk TN GYHKIIUU HAa KOOPJAUHATHOM TUIOCKOCTH,

r) JoKaxkuTe, uTo QyHKIMs f Bo3pacraeT Ha Beeit 001acTH ONpeIeICHuUSI.

3ananme 2. Jlokaxxute, 4YTO COOTBETCTBUE MEXKAY 3HAUCHHSIMHU NMEPEMEHHBIX X U Y, paccMaTpuBae-
MO€ B 3aj1aue, ABISeTCS QYHKIHEeH. YKaxXuTe 00JIacTh €€ 3HAYCHUH MPHU yCIOBUU, YTO X < 5; TO-
cTpoiite rpaduk JaHHOH QyHKIMH.

«Kars kynuna 3 terpaau, a Jlena Ha x TeTpaseit 6onbiie. Ckonbko TeTpazei (y) kynuia Jlena u Ka-
TS BMECTE?»
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3aganue 3. Jlo npuBana Typuctsl npouuiu 12 kM. Ilocne npuBana oHM HUIK X 4acOB CO CKOPOCTHIO
2,5 km/4. CoctaBbTe (GOpPMYITy, BRIPAXKAIOIIYIO 3aBUCUMOCTh MEX]ly BpEMEHEM JABI)KEHUS X U BCEM
npoiiieHHbIM pacctosiHreM y. Kakyro Gpynkuuio 3agaer 3ta ¢popmyna? KakoBa o6nacTs onpeaeneHus
(GYHKIIUH, €CTU BECh TPOUICHHBIN ITyTh HE MPEBBITIAET 25 KM?

3aganue 4. Pemute 3a1auy, pelieHUE 3alUIINTE B BUAE BHIPAKEHU:
«Ha typuctrueckyro 6a3y B nepBblii eHb npuobsun 150 TypHucTos,

Ha apyroi aenp 170 . YtoObl moiiTi o mapuipytam, 200 TypucTOB pa30UIUCh Ha rpyIIbl, 1o 20 ve-
JIOBEK B KaXJ10H, a ocTajbHbIe 110 15 yenoBek B rpynime. CKOJIBKO MOJy4YUIOCh TPynn?»

3ananme S. Pemure ypaBHEHHs, UCIIOJIB3YSl B3aUMOCBSI3b MEX]Y KOMIOHEHTAMU U pPE3yJibTaTaMU
ICUCTBUIA:

a) (x+70)-4=328; 0) 560: (x+9) =56.
IIpakTuyeckas padora Ne4

3aganue 1. Cpeay NOHATUMN, U3y4aeMbIX B HAYaJIbHOM Kypce MaTeMaTHKH, €CTh TaKhe, Kak «4ETHOe
YUCJIO», «TPEYTOJIBHUKY», «MHOTOYTOJBHUKY», «UHUCIO», «TPEX3HAUHOE YHCIO», «IPSIMOU YTOi»,
«CyMMay, «claraeMoey, «BelpaxkeHue». ECTh 11 cpein HUX MOHSTHS, HaXOSIINecs] B OTHOIICHUH:

a) poja ¥ BUA; 0) LIeJI0T0 M YaCTH.

3aganue 2. EcTpb 1 toruueckue ommOKU B CIEQYOIUX onpeneineHusx? Ecnu moxere, ucnpaBbTe
ux:

a) IPSMOYTOJILHUKOM Ha3bIBAETCSl YETHIPEXYTONBHUK, Y KOTOPOTO MPOTHBOIOIOKHBIE CTOPOHBI PaB-
HBI;

6) 6HCCCKTpHCOI>i yrij1a Ha3bIBACTCA IpsAMai, ACJidlad yroJl nmomojaam.

33}13HI/I€ 3. Cpe,I[I/I CJICAYHOIIUX HpeI[HO)KeHI/Iﬁ YKa’)KUTC BBICKA3bIBAHWUC U OINPCACIINTC UX 3HAYCHHUC
HCTUHHOCTU:

a) (12 -7)(6 + 3) = 45;

0) (15+12):3>10;

B) B JIF0OOOM MPSMOYTOJBHUKE MMPOTUBOMOIOKHBIE CTOPOHBI PaBHBL; r) 4 (12 —x) = 24;
1) CPeIA YeTHIPEXYTOJLHUKOB €CTh TaKUE, Y KOTOPBIX BCE CTOPOHBI PABHBL;

€) YHCII0 Z — ABY3HAYHOE;

x) nmpousBeaenue uncen 4070 u 8§ menswIne, ueM cymma uncen 18396 u 14174;

3) "ucIo 6 sBisAeTCS KopHeM ypaBHeHus: 4 (12 — x) = 24.

33}13HI/IC 4. OHpe,Z[CJ'II/ITe 3HAYCHUEC UCTHHHOCTHU KaXXJO0I'O BhICKa3bIBaAHHA:

a) yncio 6 aenurtcs Ha 2 U 3;
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0) uncno 123 genutcs Ha 3 ¥ Ha 9;

B) IIpH JieJieHuU 42 Ha 5 B OCTAaTKe MOJYIUTCS 2 UK S;

r) TpeyroinbHuK ABC — psMOYToJIbHBI ¥ PAaBHOCTOPOHHUIA;
m3<T;

e)3>17.

33[[3]'[1/[9 5. BBISICHI/ITG, KaKue u3 BLICKaSLIBaHPIfI, B3ATBHIX U3 y‘-ICGHI/IKOB MaTeMaTuKu AJIsd HAa49aJIbHBIX
KJIACCOB, COJIEPXKAT KBAHTOP M KaK CJICAYeT YCTaHABIUBATh UX 3HAYCHUE UCTHHHOCTH (yKa3aTh
TOJIBKO CIIOCOO 1 000CHOBATH €ro BHIOOD):

a) OT TMIEPECTAHOBKH ClIaraeMbIX CyMMa HE U3MEHHTCS,

0) TUIOIIAAb MPSIMOYTOJIbHUKA PaBHA IPOM3BEACHUIO €T0 JUIMHBI HA IIUPUHY;

B) CYIIECTBYIOT YCTHBIC YMCIIA;

') HEKOTOpBIE YKCIIa AEATCS Ha 4;

1) Cpeli MHOTOYTOJIbHUKOB €CTh TPEYTOJIbHUKH.

3aganue 6. ChopMynupyiiTe pa3HbIMU cIOCO0aMU OTPUIIAHHUE CIASAYIOIINX MPEII0KEHUI:
a) yucio 123 nenurcs Ha 9;

0) «UetsipexyronbHuk ABC/] — mpsMOYTONBbHUK WIIM TAPAJIIETIOTPaAMM.

B) «HekoTopkle mMpoCThIe Ynca BISIOTCS YETHBIMI.

3aganue 7. YcTaHOBUTE, HAXOAATCS JIU IaHHBIE NApbl IPEIOKEHUM B OTHOLLEHUH CII€0BAHNUSA:
a) TpeyronsHuK ABC — paBHOCTOpOHHMH, TpeyroiabHuK ABC — paBHOOEApEHHBIN;
0) uerbipéxyronpHuk ABCJI — kBazpar, uetbipéxyroabHuk ABCJl — pom0.

3ananue 8. /[yt TeopeMsl chopmynupyiiTe 00paTHOE, IPOTHBOIIOIOKHOE U OOPATHO MPOTHBOIIO-
JI0’KHOE yTBEpKJAeHUs «Eciy npsMOyroiapHUK SBISETCS KBaAPAaTOM, TO €ro IMaroHalld B3auMHO
NEPNCHAUKYIIAPHBI X ACJIAT YIJIbI IIOIIOJIAM)).

3ananmue 9. Vcnonp3ys MpaBUiio 3aKJIIOUCHUS], 3aKOHIUTE YMO3AKITIOUEHHE TaK, YTOOBI OHO OBLIO
JNEAYyKTUBHBIM «EcCiu 4eThIpeXyrojibHUK — MPSIMOYTOJIbHUK, TO B HEM JUArOHajIu PABHBI.
UYersipexyronsHuk ABCJI ...».

3aKOHUYUTE YMO3AKIIOYEHHE TaK, YTOOBI OHO OBLIO AETYKTUBHBIM, UCIIONB3YS MIPABHUIO OTPUIIAHUA.

3aganue 10. Kakum ynciom MOXeT ObITh CyMMa JIBYX HEUETHBIX yHucen? PaccMOTpUTe HECKOIBKO
YACTHBIX CIy4YaeB U BBHICKXKUTE Mpeanoniokenue. Kakum o6pazomMm MOKHO J0Ka3aTh €ro
UCTUHHOCTB?

IIpakTnyeckas padora NeS

3ananmue 1. M3 20 yyamuxcs Kjiacca HaJlo BEIOpATh CTapOCTY, €0 3aMECTHUTEIIS B PEIaKTOpa Ta3eThl.
CKOIBKUMHU CITIOCOOaMH 3TO MOKHO C/IETaTh?

3aganue 2. CKONBKUMH CTIOCO0aMU MOKHO BBIOpATh U3 6 UEIOBEK KOMHUCCHIO, COCTOSIIIYIO U3 TPEX
YeJnoBeK?
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3ananme 3. Pemmre 3amauy metogom nepedbopa v UCTonb3ys (GopMyiibl KOMOMHATOpUKU. «AHs, bo-
ps, Bepa, ['ena — mydimue npDKHUAKE IKOJIBI. Ha copeBHOBaHMS HaZ0 BRIOpaTh U3 HUX Tpoux. CKOJIb-
KHMH CIIOCOOaMU MOXHO 3TO CAENaTh?».

3ananue 4. B norepee 2000 6uneroB. Ha ogun 6unet nagaet Bearpsim 100 pyouieit, Ha 4 Owiera —
BeIUTphIN 110 50 py6uieit, Ha 10 GmiieToB — Berpei 1o 20 pyoseit, Ha 20 GMIIETOB — BBIMTPHIII 110
10 pybmneii, Ha 165 OGwieToB — BHIMTPHII 10 5 pyOsei, Ha 400 OmIeToB — BBIMTPHINI O 1 pyodITHO.
OcranbHble OMIIETHl HEBBIUTPHIIIHBIE. KakoBa BEpOATHOCTH BHIUTPATh 1O Ouiiety He Menee 10 pyo-
nen?

3ananme 5. B ypue 10 mapoB: 6 6enbix u 4 yepHbIX. Beinynu cpasy 2 mapa. KakoBa BeposSTHOCTB
TOTO, 4TO 00a mapa — OeJble.

6 cemecTp
IIpakTnueckas padora Nel

3aganue 1. O0bsicHUTE TpeMsl criocobamu odemy 3<6.

3aua1me 2. O6’b${CHI/ITe, mo4YeMy JaHHasd 3aJiada peiacTcCsa CJIOKCHUCM: «ITo TPOIIMHKE UAYT YCThIPC
YTKH U IIECTh ryceﬁ. CKOJIBKO BCexX IOTHLO UACT IO TPOIMUHKEY.

3ananue 3. U3BectHO, uro a+b =17. Uemy paBHO:

a) a+(b+3); 0) (a+6)+b; B) (13+h)+a.

3ananue 4. JlaiiTe TEOPETUKO-MHOKECTBEHHOE HCTOJIKOBAHUE CIICAYIOIIEMY PaBeHCTBY: 7—5=2.

3ananmue 5. Mcnonb3yst TEOPETHKO-MHOKECTBEHHBIM CMBICIT IEUCTBHI HAJl YUCIaMH, OOBSICHUTE BBI-
Oop nelicTBuil mpu pemieHnu 3anaun «[lepBOKIACCHUKM 3aHSIM B KUHOTeaTpe 3 psja, BTOpOKIacc-
HUKH — 4 psifia, a TPEThEKIACCHUKU — 5 psAoB. CKOJIBKO YUYEHHKOB HAaYaJIbHBIX KJIACCOB OBLIO B KH-
HOTEaTpe, €CIIH B KaXKIOM psly OHU 3aHSUIH 10 9 MecT?».

3amanne 6. O0BsICHUTE, TOYEMY 3aja4ya peraeTcs Mpu nmoMoIu AeneHus: «Mama pazmana ngetsm 12
10710k, 110 4 s1670Ka KaxaoMy. CKOJIBKO eTel MOTy4IHIn S0I0KU?»

3ananue 7. Haiinure ommOKy B CIeAYIOLMIEM PACCYKICHUH:

«35+10-45= 42+12-54 — 5TO WCTUHHOE PaBEHCTBO. BrIHECEM MHOMKUTENH JICBOW W MPABOW YacTel
3a ckoGku. Tlomyunm 5-(7+2-9)=6-(7+2—9). Pazzenum 06e 4acTi 3TOr0 PaBEHCTBA Ha BHIPA-
xkeHue 7+2-9, nonydum, 4to 5= 6».

42



3ananue 8. Kakue cBONCTBAa MHOXKECTBA HATypaIbHBIX YHMCEJ HESBHO MCIOJIB3YIOT MJIAJLINE IIKOJIb-
HUKH, BBIIIOIHASA CIEAYIOLINE 3a1aHUS:

a) 3amuIy 9uciia, KoTopeie Ooubliie, 4eM 65, 1 MeHsbIe, yem 75;
0) HazoBu npenpinyiiee u nociaenyolee 4ucia no oTHoueHuo k ynciy 300;

B) Ha3oBu camoe mManeHbkoe U camoe 00JIbIIoe TPEX3HAYHOE YHCIIO.

3aganue 9. U3BeCTHO, YTO MPH JACJIICHUU X HA y MOJYyYUJIA HETIOJIHOE YaCTHOE Z M OCTaTOK 17.
N3BecTHO TaKkxke, 4TO OJJHO U3 YKCel X, ¥ U Z paBHO 13. Kakoe?

3ananue 10. O0bsicuuTe cmbica npousBeacHus 4-3, ecnu 4 U 3 — yucia, MOJIYYEHHBIE B PE3YJIbTATE
U3MEPEHUs BEIMYHH.

IIpakTuyeckas padora Ne2

3ananmue 1. Pemmre 3amauy u3 HavanpHOrO Kypca MareMatuku: « CymMmma nugp ABy3HAYHOTO YHCIIA
paBHa 9, mpuyeM mudpa JeCITKOB BABOE O0bIne nudpsl equanil. Haliaure 310 urcioy.

3ananmue 2. Ha mpumepe cinoxenus yncen 237 u 526 mokaxuTe, Kakue TEOPETHIECKUE (aKTh JIexKaT
B OCHOBC aJIrOpUTMa CJIOKCHHA MHOI'O3HAYHBIX YUCEII.

3ananme 3. Haiinure 3Hauenus Boipakennit 13-11, 27-11, 35-11, 43-11, 54-11. Bepno nu: 4To0b!
HalTH pe3yabTaT yMHOXKEHHUs JBY3HAYyHOro yucia Ha 11 B cioyyae, korzna cymma nugp ABy3HA4HOTO
ymciia MeHsblie 10, qoctaTouHo MeX Ay HUppaMyu JaHHOTO YUCIIa HalucaTh YUCIIO0, PABHOE CYMME €ro

uhp?

3ananue 4. He mpon3Bo/is BEIYUCICHHI, YCTAHOBUTE, OYAET JIH Tpou3BeaeHune 75-32-27 nenuThes Ha
5,8,9, 10, 18, 45.

3aganue 5. Ecinu kK JBy3HAUHOMY YHMCIly IPUOABUTh YHCIIO, 3aIIMCAHHOE TEMHU e U paMu, HO B 00-
paTHOM mopsake, To cymMMa Oynet kpatHa 11. Jlokaxure 3T0.

3aganue 6. K yncny 15 npunuiuTe cieBa u crpasa o oAHON u@pe Tak, 4TOObI MOTYyYEHHOE YHC-
JIO AEJIUJIOCH Ha 15.

3aganue 7. Jlanbl ynciaa 36 u 45.

1) Haiigure Bce 00IIME ISTUTEIN 3TUX YHCEI.

2) MoyHO 11 Ha3BaTh BCe UX OOIIUE KpaTHbIE?

3) Haiiaure Tpu Tpex3HAUHBIX YMCIIA, KOTOPBIC SBISIOTCS OOIIMMH KPaTHBIMH JJAHHBIX YHCEIT.
Uemy panbl D(36, 45) u K(36, 45)? Kak npoBepuTh NpaBUILHOCTH NOJY4YEHHBIX OTBETOB?

3aganue 8. Boinummre Bce npoctsie uncia 10 100 ucnoneiys pemero Ipatochena. CKoabKo ux?
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3anganme 9. Mcnone3ys anroput™ EBkiinza u croco0 pasioxeHus Ha MPOCThIe MHOXKHUTEIH, HalliuTe
HanOonpIIMi 00K nenuTenb yncen: 846 u 246.

3apanue 10. MoxeT 1 cymMMa JBYX MPOCTBIX YUCEN OBITh MPOCTHIM YHCIOM? MOXET M cymma
JBYX MPOCTBIX YUCEI, OOIBIINX 2, OBITH MPOCTHIM YUCIOM?

IIpakTnueckas padora Ne 3
3ananue 1. Haiiqute HecokpaTumyto ApoOb, paBHYIO CICAYIOICH:

Q) 6) 22, W o
144 455 2730

3aganue 2. BepHo nu, 4yTo 1pH JI000M HaTypaJbHOM 3HAYEHHUHU a APOOb

HecokpaTuma?
a

3ananue 3. Kakue mudpsl Hat0 MOJCTaBUTh BMECTO *, YTOOBI MOTYyYMIIACh MPaBHIIbHAS HECOKPATHU-

Mast 1po0b 285 ?

3aganue 3. Uuciio 2 yMHOXWIM HA MPaBWIBHYIO Jpo0b. Kakoe 9ncio momyduinock — OOJbINe MU
MeHbIIe yucna 2? A ecnu 2 yMHOKUThH Ha HEMPABUIBHYIO TPOOh?

3ananmue 4. Pemure 3amaqy apupmMeTndeckumM crocodom. «IIpsMOyTroibHUK pa3aeniiva Ha § paBHBIX
. 1 1
yacteil. CHayana 3akpacuiiu 5 IPSMOYTOJIbHUKA, IOTOM 7 3aTremM 3 Becpb 1 psMOYyToONbHUK 3a-

Kpacunu?»

3aganue 5. Uro Gconbiie: 35% ot 40 wiu 40% ot 359
10 137 o
3ananme 6. [IpencraBbre yncna E, E B BUJIe OECKOHEUHBIX JIECATUUHBIX TPOOCH.

3ananue 7. OOpatute B 0OBIKHOBEHHYIO IPOOb YHCIIO:
a) 0,(13); 0) 0,2(54);  B)5,7(27).

IIpakTnyeckas padora Ne 4

3aganue 1. Yriet ABC u CBD — cmexwusbie, yron CBD pasen gd. Onpenenure yron Mexnay mnep-

NEHIUKYISPOM, IPOBEJACHHBIM U3 TOUKHU B K npsiMmoit AD u 6uccekrpucoii yria ABC.

3aganue 2. J[nuHbl CTOPOH mapaienorpamMma 6 u 12 cM, a BbIcOTa €ro, MpoBeIECHHAs K MEHbIIEH
ctopone, 10 cm. HaiiuTe BbICOTY, IPOBEACHHYIO K OOJIBIIEH CTOPOHE MapajuiesaorpamMmma.

3ananue 3. Jlokaxxure 4TO ABE MpSAMBIE, JIEKANIUE B OJHON IVIOCKOCTH U MEPIIEHIUKYISPHBIE K OJ1-
HOU U TOM e TpeTbel NpsMOH, mapauleIbHbl MeX1y cO00i.

3ananmue 4. [Ipsvas p nepecekaet otpe3ok AB B Touke O, siBisitomeics ero cepeanHon. JJokaxure,
YTO TOUKU A U B HaxondTcst Ha OJJMHAKOBOM PAcCCTOSIHUM OT MPSIMOM p.
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3amanue 5. MOXXHO JIU CIOKHUThH APKET U3 MPaBUIbHBIX

a) TPEeyTroJIbLHUKOB, 0) MATUYTOJLHUKOB?

3ananmne 6. CKOJIbKO MOKHO ITPOBECTH OKPYKHOCTEH uepes:

a) OZHY TOYKY, 0) 1Be TOYKH, B) TPU TOYKHU.

3apanme 7. [lan tpeyrosbHuk ABC. IlocTpoiiTe ¢ MOMOIIbIO HUPKYJISI U JTUHEUKH JPYroH, paBHbIN
emy, TpeyroiasHuk ABD.

3ananme 8. I[loctpoiite, Touky O, mpsmyto p u deTsipexyroiapauk F. IToctpoiite ¢purypy F’, cum-
METPUUHYIO JAaHHOW oTHOcUTenbHO Touku O. [Toctpoiite purypy F”, cuMmeTpuuHyto gaHHON OTHO-
CUTEJIbHO MPSIMOU p.

3aganue 9. Kakue u3 cneayonmx GuUryp uMeroT HEHTP CUMMETPHUH: PA3HOCTOPOHHUHN TPEYroJIbHUK,
napajuiesorpaMM, OTPE30K, JIy4, YToJl, IPaBUIbHBIM IECTUYTOJIbHUK, IISITUKOHEYHAs 3BE3/1a.

3ananue 10. M300pa3ure npaBUILHYIO MUPAMUIY, OCHOBAaHHEM KOTOPOH SIBIISICTCS KBaIpart.

IIpakTuyeckas padora Ne 5
3aganue 1. Boipasure:
a) B caHTUMeTpax: 8cM 79mm;
6) B MuHyTax: 8muH 12 c,

B) B ToHHax: 125 xr 300r; 45kr 350r.

3ananmue 2. [Toctpouth 0Tpe30K, MHA KOoTOoporo paBHa 3,2 E. Kakum Oyner 4uciieHHOE 3HaUYCHHE
JUTMHBI 3TOTO OTpe3Ka, €ClI eANHUILY IJINHBl E yBeInuuTh B 3 paza?

3aganue 3. J[nuHy cTona u3MepsulM CHauyala B CaHTUMETpax, OTOM B JenuMerpax. B mepBom ciy-
yae moyryqauiu uncio Ha 108 Gombire, uem Bo BTopoM. UeMy paBHa JiiMHA cTONA?

3ananue 4. Ha ¢urypy F Hamoxunu nanetrky ¥ MOACYUTAIH, YTO BHYTpU (urypsl F momeraercs
¢urypa, cocraBieHHas u3 28 eIMHUYHBIX KBAJpaToB, a ¢urypa F ykimaapiBaeTcs BHYTPH (UTYDBI,
cocrosmiel n3 35 eMMHIYHBIX KBaApaToB. KakoBo nmpubmmkeHHOe 3HaUeHHe Tutomann Gurypst F?

3aganue 5. OqHO pedpo MPSIMOYTOJIBHOTO Mapalienenuneaa paBao 44 cm, npyroe — Ha 25 % JuinH-
Hee TpeThero. O6beM NPAMOYTONBFHOTO Mapamienenuiena pasen 22000 cm® . Haiinure miomans
Ka)XJ10U TpaHu.

NuauBuayaabHoe 3a1aHue

[TpoBepsiembie kommneTeHwn: [TK-2
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2 ceMmecTp

HOI[6epI/ITe nu3 y‘le6HI/IKOB 10 MaTEMAaTHUKEC HAaYaJIbHBIX KJIACCOB 3aJJlaHUs, KOTOPBIC JEMOHCTPUPYIOT
HAJIMYHUEC ITYCTOI'0 MHOKCCTBA, NIEPECCCUCHUA MHOKCCTB, BKIIFOUCHUC MHOKCCTB.

3 cemecTp

IToaroroBuTh W OPOPMHUTH Ha OCHOBE aHAIM3a JINTEPATypHl ONMMITHAAHBIC 3amaHus (1o 2-3 3amaHust) IS
MJIQJIIINX IIKOJIBHUKOB MO KaXJIOMY KJIAcCy pa3jMyHOro Xxapakrepa (apudmerudeckas, reoMeTpudeckas,
KOMOWHATOpHAS U T.J.) C PEIICHUSIMU U HJLTIOCTPAIHSIMHU.

3ayeTHO-IK3aMeHAIMOHHbIE MATEPHAJIBI JUIS IIPOMEKYTOYHOI aTTeCTAllNU
(3auer, 3x3amMenH)

[TpoBepsiembie komneTeHIuu: [1K-2

Bonpocs! k 3k3amMeHy (3a4eTy)

N

&

o

10.
11.
12.

13.
14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

5 ceMmecTp

[TonsiTue MHOKECTBA U 3JIEMEHTa MHOXecTBa. Buibl MHOkecTB. OCHOBHBIE YHCIIOBBIE MHO-
JKECTBaA.

Crioco0wI 3a1anust MHOKECTB.OTHOIIIEHUS MEX Ty MHOKecTBaMu. Kpyru Diinepa.
[Tepeceuenne mMHOxecTB.OObennHEeHHEe MHOXecTB.CBOWCTBA NepecedyeHus] U 0ObeANHEHHs
MHO’KECTB.

Brrunranue MHOkeCTB. /[onoaHEHE MHOXKECTB.

[TonsiTue pa3bueHHsi MHOXKECTBA Ha Kiacchl. Pa30neHne MHOXKECTBAa Ha KJacChl C MIOMOIBIO
CBOWCTB.

JlexapToBo mpousBeneHue MHOecTB. CBONCTBa J€KapTOBa MPOU3BEACHUS 2-X MHOKECTB.
['paduueckoe u3oOpaxkeHHe JeKapToBa MpPOM3BeAEHUs 2-X MHOecTB. IloHsTHe Koprexa.
JlekapTOoBO MIPOU3BEACHUS # MHOXKECTB.

Yucno 31eMEeHTOB B 00bEJUHEHNH U PA3HOCTU KOHEYHBIX MHOKECTB. UHCIIO 2JIEMEHTOB B Jie-
KapTOBOM IIPOU3BE/IEHUN KOHEUHBIX MHOECTB.

[Tonsitue coorBeTcTBUA. CrIOCOOBI 3a/1aHHUS COOTBETCTBUH.

Buastl coorBerctBuit. CooTBeTCTBHE, O00OpaTHOE AaHHOMY. OToOpakeHus. B3aumuo ojnHO-
3HAYHOE COOTBETCTBUE. PABHOMOIIIHBIE MHOXECTBA.

[TonsiTue oTHOLIEHUSI HA MHOKecTBe. CriocoObI 3aJaHUSI OTHOILIEHUH.

CBolicTBa OTHOIICHUH.

OTHoleHNe 3KBUBAJIEHTHOCTH. B3anMOCBS3b OTHOILIEHHUS IKBHUBAJEHTHOCTU U pa30OHEeHUs
MHO’KECTBA Ha KJIACCHI.

OTtHolueHue nopsiika. Y nopsjoueHHOEe MHOKECTBO.

[Tonstue Qpynkuuun. Croco6sl 3aganusa GyHkuu. CBoiicTBa GyHKIMH (MOHOTOHHOCTb, BO3-
pacTtanue, yObIBaHHE).

[TpsMas mponopLuOHaIbHOCTD (OIpeesieHe, CBOUCTBA, Ipad K, IPUMEPHI).

OO6paTHas TponopIHOHATIBLHOCTH (OIpeiesieHe, CBOICTBa, rpaduK, MPUMEpHI).

Jluneiinas QyHKIMs (OnpeeneHue, CBOMCTBA, rpaduk, mpUMeEpsI).

Bripaxenus. AndaButr mareMaTudeckoro si3bika. YucioBble BhIpaskeHUs. BolpakeHus c me-
peMeHHBbIMU. ToXIecTBEHHbIE TPE0Opa30BaHMsI BEIPAXKEHUH.

YuciioBbIE paBEHCTBA U UX CBOMCTBA. UNCIOBBIE HEPABEHCTBA M MX CBOWCTBA.

YpaBHEHUs C OJHOU IEPEMEHHOM.

Teopembl 0 paBHOCUIIBHOCTH YPAaBHEHUH U CIEACTBHSI K HUM.

HepaBeHcTBa ¢ 0HOM TEPEMEHHOM.

Teopemsl 0 paBHOCUIIBHOCTH HEPABEHCTB U CJIEJCTBUS K HUM.

24. Marematrdeckre moHsATHsI. OObEM 1 CONIepKaHNe TIOHSTHIA
25. OTHOIIIEHHS] MEXTY TIOHSTHSIMIL
26. Onpenenenue moHsATHA. TpeOoBaHuUs, MPEABIBIAEMBbIC K onpeaeiacHusIM. OnpeieieHrue moHs -
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TUH B HAYAJILHOM KypCe MaTEMaTHKH.

27. IlonsiTue BhIcKa3bIBaHUsA. Bricka3piBaTenbHbIE (PopMbl. OOpa3oBaHUE COCTABHBIX MPEIIOKE-
HUM C MOMOILBIO JJOTHYECKUX CBS30K.

28. KOHBIOHKIMS BBICKA3bIBAHUMN.

29. JIn3bIOHKIINS BBICKA3bIBAHUM.

30. KOoHBbIOHKIINSA U AU3BIOHKINS BHICKA3bIBATEIBHBIX (DOPM.

31. BeickasbIBaHUsI C KBAHTOPAMHU.

32. Jloka3aTenbCTBO MCTUHHOCTH WJIH JIOKHOCTH BBICKA3bIBAaHUI C KBAHTOPAMHU.

33. Orpurnanue BrIcKa3biBaHui. 3akoHbI Jle Moprana. [IpaBuia noctpoeHuid OTpHULIaHU BBICKA-
3bIBAHUH, COAEPKAIIUX KBAHTOPBI.

34. OTHOIIEHHE JOTHYECKOTO CIICAOBAHMS MEXKIY MPEII0KESHUIMHU (MMIUTAKALIUA ).

35. OTHoOILIIEHNE PAaBHOCUIIBHOCTU MEXKY MPEIJIOKEHUSIMH (SKBUBAJICHITHS).

36. CtpykTypa Teopembl. Buasl Teopem.

37. YMO3aKkItoueHus U UX BUABI (ACTYKTUBHBIC, HETIOTHAS WHIYKITUS, aHATIOTH ).

38.CxeMbl IeIyKTHUBHBIX yMO3akiIroueHuil. [IpoBepka npaBHiIbHOCTH YMO3AKIIOYSHHUN C TIOMO-
1IbIO0 KpYToB Dilnepa.

39.Cnioco0bl MaTEMAaTHYECKOTO JIOKA3aTEIbCTBA.

40.TTonsiTe KOMOMHATOPHOM 3amaun. [IpaBuita CyMMBI U IPOU3BEICHHSL.

41.Pa3MenieHus ¢ TOBTOPCHUSIMHU U 0€3 TTOBTOPEHUH.

42 .TlepecTaHOBKH C IOBTOPEHHUSMH U 0€3 TOBTOPEHUIA.

43.CoueTraHus ¢ TIOBTOPCHUSAMU U 0€3 TOBTOPCHUI.

44.CobbiTus U BeposiTHOCTh. [loHsATHE BeposTHOCTU. Knlaccuueckoe onpeieseHe BEposiTHOCTH.

45. TeopeMbl CIIOKEHUS U YMHOKEHHS BEPOSITHOCTEH.

6 cemecTp

1. IlonsTHe HaTypanbHOrO YKCIA U HYJIS C TEOPETUKO-MHOKECTBEHHBIX MO3ULMNA. OTHOLIEHHE
«PaBHO» U «MEHBIIIEM.

2. OmpezneneHue CyMMbI 1I€JIbIX HEOTPULATENbHBIX yncelsl. CyllecTBOBaHNUE U €AMHCTBEHHOCTh
cyMMbl. OnipeiesieHne CyMMBbI HECKOJIBKHX CIJIaraeMbIX. 3aKOHBI CII0KEHHS.

3. Tloxoxm K TOHATHSAM «MEHBIIIE» M «OOJbBIIE», CBA3AHHBIA CO ciokeHneM. OnpeneneHne oT-
HOILIEHUS «MEHBLIE, CBA3AHHBIN C OTPE3KOM HaTypajIbHOTO psja.

4. Pa3HOCTb LIETBIX HEOTpULIATENbHBIX yuces. CBs3b BbIUMTaHUS cO cioxeHueMm. CyliecTBoBa-
HUE U €AMHCTBEHHOCTb pazHOCTU. OTHOIIEHHE «OoJblle Ha» U «MEHbIIE Hay. TeopeTHko-
MHO>KE€CTBEHHBIN CMBICII.

5. IlpaBuna BBIYUTAHHS YHUCIIA U3 CyMMBI U CYMMBI U3 4YHcla. TeOpEeTUKO-MHOKECTBEHHBIH
CMBICII.

6. IlpousBeneHue 1eNbIX HEOTpULATEIbHBIX yKcen. OmnpeneneHue Nponu3BeIeHHs LEeIbIX HEeOT-

pHULATENIbHBIX YHCEN Yepe3 AeKapTOBO MPOU3BEACHHE MHOKECTB.

CBolicTBa yMHOKEHHS.

8. JleneHue meNBIX HEOTPULATENBHBIX ncen. Onpenenenue qeeH s EeNbIX HeOTPHIIATEIbHBIX
qlCcesl 4epe3 YMHOMKEHHUE. YCIOBHE CYHIECTBOBAHMsA 4acTHOro. CyllecTBOBAHHWE U €IMH-
CTBEHHOCTb YaCTHOTO.

9. OrHomieHue «OOMbIIEe B» U «MEHbIIe B». [IpaBuna neneHus CyMMBbl Ha YHCIIO M YMCIIA Ha
npousBesieHne. TeopeTnKO-MHOXKECTBEHHBIN CMBICIL.

10. Henenue ¢ ocratkom. CBOMCTBa MHOXECTBA IIENIBIX HEOTPUIATEIBHBIX YHCEIL.

11. TlonsiTrie 00 aKCHOMAaTUYECKOM METOJIe TTOCTpoeHus Teoprur. AkcuoMsbl [leano. OnpeneneHue
HaTypaJIbHOTO YHCJIa B AKCHOMAaTUYECKON TEOPHUH.

12. CMbICT HaATYpaJbHOTO YHUCIIA, MOJYYECHHOTO B PE3YNIbTAaTe HM3MEPEHHS BEIWYHHBI. CMBICT
CYMMBI Y pa3HOCTH, [TOJIyYEHHBIX B PE3YyJIbTaTe U3MEPEHUS BEIUUNH.

13. CMbICH TTpOM3BEICHHS M YaCTHOTO HATYpPAIBHBIX YHCEI, TIOJYYEHHBIX B pe3ylibTaTe U3Mepe-
HUS BEJINYUH.

~
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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.

[Tonstre cucTeMbl cuncieHus. [103UIMOHHBIC B HEITO3UIMOHHEBIC CHCTEMbI CUMCIICHHUS. 3a-
IMMCh ¥ Ha3BaHUE YHCEN B ICCITUYHON CUCTEME CUHCIICHUS.

AJITOPUTM CHOKEHUS HATYPAJIbHBIX YUCEN B JECATUYHON CUCTEME CUMCIEHHUS. AJITOPUTM
BBIYMTAHUS HATYPAJIbHBIX YHCEJI B JIECATUYHOM CUCTEME CUUCIICHUS.

AJTOPUTM YMHOKE€HUSI MHOTO3HAYHOTO YKCJIa HAa OJIHO3HAYHOE B JICCITUYHOM CUCTEME
CUHUCJIEHUS. AJITOPUTM YMHOKEHHUSI MHOTO3HAYHOT'O YKMCJIA HA MHOTO3HAYHOE B JIECATUYHOMN
CHCTEME CUHCIICHHS.

AJITOPUTM J€JI€HUSI HATyPAJIbHBIX YUCEN B JECATUYHON CUCTEME CUUCIICHUS.

[ToHsiTHE OTHOIICHUS IETUMOCTH HA MHOXKECTBE HATypalibHbIX unces. CBOWCTBA OTHOIICHUS
JIEITUMOCTH.

[Ipu3Haku AeIUMOCTH, HE3aBUCSIINE OT CUCTEMBI cuncieHus. [Ipu3Haku qenumocTu, 3aBu-
CSIIIIAE OT CUCTEMBI CUMCIICHHS.

[Tpocteie u coctaBHbIe yucia. OcHOBHas TeopeMa apudmeruku. Teopema 0 HAUMEHBIIIEM
MIPOCTOM JEJUTENE COCTABHOTO YHCIIA.

Pemero Dpatocdena. beckoHEUHOCTh MHOKECTBA MPOCTHIX YHCEI.

Haunmenbimiee oo1iee kpatHoe U HanOobmuid oomuii aenurenb. Cesa3zp HOJl 1 HOK yucenn.
Crioco0bl HaXOXKICHHSI HANOOJBIIIETO OOIIETro ACTUTENS U HAUMEHBIIIETO 00IIEro KpaTHOTO
YHCeI

[TonoxuTenbHbIE U OTPHUIIATEIIbHBIC 1IEIbIe YMCIIA, TEOMETPpUUECKast HHTepIpeTamus. Jleu-
CTBHS HaJl LICBIMH YHCJIaMH.

[TonsiTHe OOBIKHOBEHHOM APOOH KaK pe3yIbTaT U3MEPEHUS JITMHBI OTpe3ka. PaBeHCTBO JIpo-
Oell ¥ ero CBOMCTBA.

[TomoxuTenpHbIE pallMOHAIBHBIC YHCIa. ApU(PMETUUECKHIE TEHCTBHS C MOJOKUTEIbHBIMU
palroHaIbHBIMH YHCTIAMHU.

OTHOLICHUE «MEHBIIIE» HAa MHOKECTBE MOJIOKUTEIBHBIX PAllMOHAIBHBIX Yncel. MHOXECTBO
MOJIOKUTENBHBIX PALIMOHATIBHBIX YMCEN KaK pACIIMPEHUE MHOKECTBA HATYPAJIbHBIX YHCEIL.
JlonomHUTEIBHBIE CBOMCTBA, PACKPBIBAIOIINE B3aUMOCBS3U MEXAY HATYPAIbHBIMU U TTOJIO-
JKUTEJIbHBIMU PalliOHAJIbHBIMUA YHUCIIAMH.

3anuch NOJOKUTENBHBIX PAIMOHATBHBIX YHCEN B BHJIE AECATUYHBIX Apobeil. CpaBHEHUE Je-
CATUYHBIX Ipobeil u aeiictBust Hag HUMH. [loHsTHE pOIIEHTA.

beckoHneuHble AecATHYHBIC Tepuoandeckue apoou. [lepexon oT necaTHIHON APOOH K OOBIK-
HOBEHHOU M HA00OPOT.

[ToHATHE MONOKUTETBLHOTO UPPALUOHATILHOTO YHUCIIA.

MHO0€eCTBO MOJOKUTENBHBIX IEHCTBUTENLHBIX YUCEN U IeHCTBUs Haa HUMU. CBOMCTBA.
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEN U ICVUCTBUS HAJ HUMH.

[Tpubmxennsle 3HaueHus BenuuuH. [lorpemHocts npubmmkenus. OeHKa TOTPENTHOCTH.
[IpaBuna okpyrienus yncen. OTHOCUTENbHAS OTPEIIHOCTb.

N3 uctopun BO3SHUKHOBEHHS U Pa3BUTUS T€OMETPHUH.

CBolicTBa TeOMEeTpUYECKUX (PUTYp HA TMITOCKOCTH.

Vrasl. [TapannensHsle U NEPIEHIUKYISIPHBIE TIPSIMBIE.

TpeyroJbHUKA.

YeTsIpexyroJbHHUKH.

MHOroyrojapHUKH.

OKpyXHOCTb U KPYT.

[ToctpoeHue reomeTpudecKkux GuUryp. aeMeHTapHbIe 3aJa4i Ha TIOCTPOSHUE. JTalbl pele-
HUS 33]1a4 Ha MOCTPOEHUE.

[Tonsitre mpeoOpazoBanus. CUMMETPHS OTHOCUTEIHHO TOUKH. CHMMETPHUSI OTHOCUTEIHHO
IPSIMOIA.

[Tonsitre mpeobpazoBanus. ['omorerus. JIBIkeHNHE U paBEeHCTBO QUTY.

[TapannenbHOE TPOEKTUPOBAHUE U €TI0 CBOMCTBA.

MHororpaHHUKHU U UX U300pakeHue.

Cdepa u map, ux u300paKeHue.
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47. Uununap, konyc. X uzo0paxkeHue.

48 TlonsATHE BEMMYNHEL. O)IHOpO,I[HBIC " pa3sHOPOJAHBIC BCIINYNHBI. CsoiicTBa OAHOPOJHBIX BCIIMYWH.

49. TlonsiTue n3MepeHust BeIMuuHbl. Yncaennoe 3HayeHrne Bennunnbl. Ennanmna uzmepenus. Ilo-
HATHE MOJIOKUTEIbHON CKAIpHOM BenuuHbl. OO0CHOBaHUE Mpoliecca epexoa OT 0HOM
€MHUILIBI BEJINYMHBI K JPYToil.

50. lnuHa oTpe3ka u ee u3MepeHue. Bennunna yria u ero u3MepeHue.

51. ITnomans purypsl u ee u3mepenue. ILnomanb NpsIMOYroIbHUKA U TIPSMOYTOJIBHOTO TPE-
yrosbHHKa.[[lomans napamienorpamma u TpeyrojbHuKa. [Inomans npaBuibHOrO U Ipou3-
BOJIBHOI'O MHOTOYT OJIbHHKA.

52. PaBHOBenMKuE U paBHOCOCTaBIEHHbIE (pUrypsl. [lnomane npon3BoIbHOM MIIOCKOH QUIypBI U
ee m3mepenue. [Lnomans kpyra. Haxoxaenue miomaau GUrypsl ¢ TOMOIIBIO TAIETKH.

53. O06beM Tena u ero u3MEpeHHue.

54. Macca Teina u ee u3MepeHue.

55. IIpomexyTKH BpEMEHHU U UX U3MepeHue. J(pyrue BelnyuHbl, pacCMaTpUBaeMble B HAYaJIbHOM
Kypce MaTeMaTHKHU (CTOMMOCTh, KOJINYECTBO, 1IEHA, IyTh, CKOPOCTh, BPeMs). 3aBUCHMOCTH
MEXy BEIINYMHAMM.

3agaum I OATOTOBKH K 3K3aMeHY (3a4eTy)
[Iposepsiembie komneteniuu: [1K-2, TIK-1

5 cemecTp
1. Jansl nBa moxectBa X={2,4,6}, Y={0,2,4,6,8}. BepHo 1u, 4T0:

a) MHOXKeCTBa X U Y IEpECceKaroTcs;
0) MHOKeCTBO X SIBIISICTCS TIOJIMHOKECTBOM MHOXeCTBa Y;
B) MHOXkecTBO P ={4,0,6,8,2} paBHO MHOXeCTBY Y.

2. Jlanbl MHOKeCTBA: A={a, b, ¢, d, ¢, f, g, k}, B={a, e, k}, C={b, d, g, k, t}, D={a, e}, E={e, f, k, g,
a}. YKaxuTe, KaKue U3 HUX SBJISIOTCS MOAMHOKECTBaMH MHOXecTBa A. SBisercs mu D moamHOKe-
crBoMm C?

3. O6pazyiiTe Bce MoAMHOXKeCTBa MHOkecTBa A={1,2,3,4}.

4. N300pa3zute mpu MOMOIIM KpYyroB Ditiepa oTHoIeHHs Mex 1y MmHOkecTBamu C u D, ecru:
a) C — MHOKECTBO JIBY3HauHbIX uncen, D={3,43,34,56,103};

6) C — MHOXECTBO JIBy3HAYHBIX YKCel, D — MHOXXECTBO YETHBIX HATYPaJTbHBIX YHCET;

B) C — MHOXXECTBO JIBy3HAUHBIX uncell, D — MHOXECTBO TpeX3HAYHBIX YHCEN,

r) C — MHOECTBO JBY3HAYHBIX yHucell, D — MHOKECTBO HaTypajbHBIX YKcel, He MeHbIIUX 10.

5. Haitmure niepeceuyeHre MHOXKECTB:

a) A={a, b,c,d, e 1}, B={b,d, e g, h};
2 7 1
0) A={x: ——<x<—},B={x: ——<x < 2}.
) A={ 3 1 }, B={ 2 }
6. M — MHOXECTBO OJHO3HAUHBIX YHUCell, P — MHOXECTBO HEUETHBIX HATypabHBIX uncen. M3 kakux

YHCEJI COCTOUT MEepeCceUeHE JaHHBIX MHOKECTB? CoaepkaTcs 1 B HEM uucia —/ u 9?

7. M — MHOXECTBO CIIOPTCMEHOB B HEKOTOPOW mIKojie, P — MHOXXECTBO MalbuMKOB B 3TOH IIKOJE.
N300pa3ute 3T MHOKECTBA TIPH TTOMOIIK KPYTroB Diiyiepa. Y KaKHUTE XapaKTePUCTUIECKOE CBOMCTBO
AJIEMEHTOB MHOXK€ECTBA MMP.
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8. Haiinure o0benuHeHre MHOKECTB A 1 B, ecnu
2 7 1
A={x: ——<x<—},B={x: —=<x<2}.
3 4 4
9. M — o0beAMHEHHE MHOXKECTBA JIBY3HAYHBIX HATYPAIBHBIX YUCENl M MHOXKECTBA HATYPAIbHBIX YH-

cen ot 1 no 7. Ilpunagnexar 11 MmHOKecTBY M umcna: 14, 99, 100, 5, 7, 10?

10. ITocTpoiiTe Tpu Kpyra, NpeACTaBIAIOLIME MTONMAapHO nepecekaromuecs: Muoxectsa A, B u C. Ot-
METhTE MITPUXOBKOH 00JIACTH, H300paKaONIE MHOXKECTBA:

a) AnBNC; 6) AUBUC; B) (AnB)UC.

11. Jlansl MHOKECTBA: A — HATypaJIbHBIX YKCEN, KpaTHBIX 2, B — HaTypanbHbIX yucen, KpaTHbiX 3, C
— HATypaJIbHBIX YHCEJ, KPATHBIX 5.

a) M300pa3ute naHHble MHOXKECTBA MPU MOMOIIM KpYroB Dijiepa U MOKaKuTe o0iacTh, n300pa-
J)Karotyto MHOxkecTBO ANBUC .

0) ChopmynupyiTe XapaKTepUCTHIECKOE CBOMCTBO AJIEMEHTOB 3TOTO MHOXECTBA M HA30BUTE 3
3JIEeMEHTa, KOTOPbIE €My MPUHAJIeKAT.

12. lanbl MHOXKeCTBa: A— HaTypaJIbHBIX YHCEl, KpaTHbIX 3, B — HaTypanpHBIX Yucell, KpaTHBIX 9.
Chopmynupyiite XxapakTepuCTHUECKOE CBOMCTBO 3J€MEHTOB MHOeCTBa Ba’. BepHo i, uro 123 €
Ba’,a333¢BA’?

13. HauepTtute Tpu Kpyra, n3o0paxarolire Tpu MomnapHo nepecekaromuecs MHoxkecTBa A, B u C, u
BbIJIETIUTE 00JIaCTH, PEACTABIAIOIINE MHOXKECTBA!

a) AUB\C; 6) A\CUB\C; B) A\BAC.

14. A — MHOXECTBO HATypPaJIbHBIX YHUCECJI, KPATHBIX 7, B — MHOXecTBO HaTypaJIbHBIX YHUCECJI, KPATHBIX
3, C — MHO’>XKECTBO YETHBIX HaTypaJbHBIX YHUCCII. W3 xakux 49rcea COCTOST MHOKECTBA:

a) (APB)\C; 6) (AUB)\C.

15. U3 muoxkectBa X={1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12} Beigenwim nmoaMHoxxkecTBa X1, X2, X3. B
KaKOM U3 CJICAYIOIINX CIIy9aeB MHOXKECTBO X 0Ka3aJ0Ch Pa30MTHIM Ha KJIACCHI:

a) X1={1,3,5,7, 11}, X2={2,4,6,8, 10, 12}, X3={9};
0) X1={1,3,5,7,9, 11}, X>={2,4,6, 8, 10, 12}, X3={10, 11, 12},
B) X1={3, 6,9, 12}, Xo={1, 5, 7, 11}, X3={2, 10}?
16. U3 maOX)ecTBa X={1, 2, 3,4,5,6,7,8,9, 10, 11, 12} BeIICIAIN TOMHOKECTBA!
a) A — yeTHBIX uncen, B — HeueTHBIX uncen;
0) A — umcen, kpaTHbIX 2, B — uncen, kpatasix 3, C — gucen, KpaTHBIX 4;
B) A — HEUETHBIX OJJHO3HAYHBIX YHCEll, B — YeTHBIX ABY3HAYHBIX YUCE.
B kakom ciyyae mpou3onuio pazorMeHrne MHOXKECTBA Ha Kiacchl?
17. TlepeuncnuTe 2IeMEHTHI IeKapTOBa Ipou3BeneHus AxB, ecnu:

a) A= {a,B,c,d}; B={b, Kk, I};

6) A =B= {a, B, c}.
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18. M300pa3ute B MpSIMOYTOJIBHOM CUCTEME KOOPAUHAT MHOKECTBO AXB, ecru
A =[-2;2],B={2,3,4}.

19. U3 40 cTynenToB Kypca 32 u3y4aroT aHIJIMHCKUN SI3bIK, 21 — HEeMeUKui s3bIK, a 15 — anrnuiickui
1 HeMenkuil. CKOJIbKO CTYICHTOB Kypca HE U3Y4alOT HU HEMEIKHI, HM aHTJIMHACKUN A3bIKHA?

20. ITocTpoiite rpaduk GyHKIHK Yy =5 — X , €clii ee 00J1aCTh ONpe/IeIICHUS TAKOBA:
a) X=1{0,1,2,3,4,5}, 0)X=[0,5], B) X=R.

21. UsBecTHO, uTo QyHKIWMs f sBiIsieTCst MPsAMOIT IPOMOPIIMOHATIBHOCTBIO, 3a/1aHa HA MHOXeCTBE X
={1,2,3,4,5,6} u ipu x, paBHOM 3, 3HaUeHHE QYHKIIUU paBHO 12.

a) 3amaiite ¢pynkuuto f mpu momomu GopMyiisl U TaGIHIIEL, TOCTPOTE ee rpaduK;

0) xakue cBoicTBa QyHKIMH f MOKHO IPOMIITFOCTPUPOBATH IIPU ITOMOIIU TaOIUIBI U rpaduka’?

12
22. IloctpouTts rpaduk GyHKIMHM y = — TPH YCIOBUH, YTO €€ 00JIaCTh ONpPEIeICHUS:
X

1) R; 2) (0;0); 3) [1; 6]; 4){1,2,3,4,6, 12}.

23. Jlo mpuBana Typuctsl npouuau 12 kM. [Tocne mpuBana oHM UM X YaCOB CO CKOPOCTHIO 2,5 KM/U.
CocraBbTe (hopMyiy, BEIPAXKAIOUIYIO 3aBUCHMOCTh MEXIYy BPEMEHEM JIBIKEHHSI X W BCEM IPOIIeH-
HBIM paccrosiHueM y. Kakyro @ynkuuro 3amaer sta ¢popmyna? Kakosa obnacte onpenenenus QyHk-
LIUU, €CJIU BECh IPOMIEHHBIN MTyTh HE IPEBbIIAET 25 KM?

24. Kakue u3 CJICAYIOMIUX BHpa)KeHI/Iﬁ HMCIOT CMBICJI, €CJIM paCCMATPUBATL UX HA MHOXKXCCTBC HATY-
PAJIBHBIX YUCECII

a) (135+67)-12;  6) (135-217):2; B) 362:4.

25. Pemute 3amauy, penieHue 3anuiiMTe B Buje BolpakeHus: «Ha Typuctudeckyro 6a3y B MepBBIii
nenb npudbu 150 TypucToB, Ha apyroit nenb 170 . YtoOs! moktu o mapmpytam, 200 TypuCTOB
pa3bunnch Ha Tpymmbl, o 20 YenoBeK B KaXK0M, a ocTajabHbIe MO 15 yenoBek B rpymme. CKOIbKO
MOJTYYHIJIOCH TPYII?»

26. YcTraHOoBUTE, KaKOBa 00J1aCTh OINPEIETICHUS BhIpaXKEHU, €CIM paccMaTpUBaTh UX Ha MHOYKECTBE
JeMCTBUTENBHBIX YUCET:

a) 3—): 64; 6)64:(3); B)(5tx): (x-12).

27. 3apaya. Pemure ypaBHeHHE U 00OCHYHTE Bce MpeoOpa3oBaHUs, BBINOIHSIEMbIE B IPOLECCE MX
YIIPOIIECHHUS:

7X+4 3x-5
_X—

2 2
28. Pemure ypaBHEHMS, HCIIOJIb3Ysl B3aUMOCBSA3b MEXAY KOMIIOHEHTAMH U pe3yJIbTaTaMU JEHCTBUN:
a) (x+70)-4=2328.
29. Pemnre 3a1a4y, COCTaBUB ypaBHEHUE:

«Ha nepBoii monke Ha 16 KHUT OOJBIIE, YeM Ha BTOPOH. Eciin ¢ KaXk10¥ TOJIKK CHSTH 110 3 KHUTH, TO
Ha TIepBO# MojKe KHUT OyneT B 1,5 paza Gombiire, yeM Ha BTOpoil. CKOIBKO KHUT Ha KKIOW MOIKe?»

30. Ha MHOXecTBe OTPE3KOB 33/1aHO OTHOIIEHUE «KOpoue». BepHo Jin, 4TO OHO aHTUCUMMETPHYHO U
Tpau3uTuBHO? PednexcruBHO 11 0OHO?
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31. HaxoasTes 1 B OTHOLICHUH POJIa ¥ BU/IA CIIEIYIOIINE TTaphl TOHATUH:
a) MHOTOYTOJIBHUK U TPEYT'OJIbHUK; 0) yroa v OCTpBIN yTo;
B) poMO W KBaJpar; T') KPYT B OKPY>KHOCTb.

32. B cnenyromux onpeneaeHusIX BIICIUTE ONPEAeIsseMOe U ONPEICIIIONIee MOHSITHS, POIOBOE T10-
HATHE U BULOBOE OTINYHE:

a) mapajujicjaorpaMMoOM HA3bIBACTCS IICTBIpéXYI"OJ'IBHI/IK, Y KOTOPOIro IIPOTHUBOIIOJOXKHBIE CTOPOHEBI
MOIIapHO MMapaljICIbHBI;

0) OTpEe30K, COEIMHSIOLINI CEpEANHBI IBYX CTOPOH TPEYroJIbHUKA, HA3bIBAETCSI €r0 CPENHEN JIMHUEH.
33. EcTb 11 noruyueckue omuoKy B ciaenyomux onpeaenenusax? Ecim Moxere, HCIpaBbTe HX:

a) IPSAMOYTOJIbHUKOM Ha3bIBAETCS YETHIPEXYTOJNIBHUK, Y KOTOPOTO MPOTUBOIOIOKHBIE CTOPOHBI PaB-
HBI,

0) OMCCeKTpUCOM yria Ha3bIBACTCs MpsiMas, JesIas yroi MomoJiaMm.

34. Cpenu clenyromMX MPEAIOKCHUN YKOKUTE BBICKA3bIBAaHUE W ONPEICTUTE WX 3HAUYCHUE MCTHH-
HOCTHU:

a) (12 -7)(6 + 3) = 45;

0) (15+12):3>10;

B) B JII00OM MPSIMOYTOJILHUKE TIPOTHUBOIIOJIOKHBIE CTOPOHBI PaBHBI;
r)4 (12 —x) = 24;

1) CpeIU YEThIPEXYTOIbHUKOB €CTh TaKUE, Y KOTOPBIX BCE CTOPOHBI PABHBL;
€) YHCIIO Z — IBY3HAYHOE;

) 4UCIIo 6 sBiIseTCs KopHeM ypaBHeHus: 4 (12 — x) = 24.

35. Onpenenure 3HaYCHUE UCTUHHOCTH KaXI0TO BHICKA3bIBAHUS:
a) yncio 6 aenurcs Ha 2 U 3;

0) uncno 123 genutcs Ha 3 1 Ha 9;

B) mpu AeneHuu 42 Ha 5 B OCTaTKe MOTYYUTCs 2 W 5;

r) TpeyroiabHUK ABC — npsIMOYroyibHBII 1 paBHOCTOPOHHMUI;
m3<T;

e)3>7.

36. A — MHOXECTBO YETHBIX HATypalbHBIX YHCeN, B — MHOXECTBO HATYypalbHBIX YHCEN, MEHBIINX
20. YcraHOBUTE, KaKue U3 CIEIYIOINX BbICKa3bIBAHUM HCTUHHBI:

a) 5eA unmu 5€B; 0) 5eAuSeB.
37. Chopmynupyiite, HCIONB3ys 3aKOHBI e Moprana, OTpullaHue YTBepKACHHS: «YeThIpeXyroib-
HUK ABCJl — npsIMOYTOJIbHUK WJIM MTapajuiesiorpaMm».

38. Kakue n3 npeyIoKeHHI SBIISIOTCS OTPUIIAHUEM BBICKa3bIBaHUS «Bce HaTypallbHBIC YHciIa KpaT-
HEBI 5».
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39. IlepedopmynupyiiTe MpeAnoKeHUs TaK, YTOOBI OHM HE COJEPXKaTH CIIOB «HEBEPHO, YTO», HO
MUMEJH TOT K€ CMBICII:

a) HEBEPHO, YTO YUCIIO 9 — YETHOE WU IIPOCTOE;
0) HeBepHO, uTo TpeyrodbHUK ABC — paBHOOEAPEHHBIN U TPSIMOYTOJIbHBIN.
40. YcTaHoBUTE, HAXOATCS JIU JIAHHBIE MAPBI MPEAJIOKEHUN B OTHOILICHUU CJIEI0BAHMUS:

a) tpeyronsHuK ABC — paBHOCTOpOHHMIA, TpeyroiabHUK ABC — paBHOOEApEHHBIH;
0) ueteipéxyronpbHuk ABC/] — kBanpat, yetsipéxyronpsauk ABCJ] — pom0.
41. ChopmynupyiiTe MpeioKeHus, 00paTHOE U MPOTUBOIOIOKHOE CIEIYIONIEH Teopeme:

€CJIM YEeTHIPEXYTOMBHUK SBIISIETCS POMOOM, TO €r0 JHATOHAIN B3aUMHO MEPIICHUKYIISPHEIL.

42. J1ns Teopembl «Ecii mapasuiesiorpaMM sSBJISIETCS poMOOM, TO €ro JUaroHajiyd B3auMHO MEepIICH-
TUKYISIPHBD CPOPMYITUPYHTE TEOPEMY, PABHOCHIIBHYIO €i COTJIACHO 3aKOHA KOHTPATIO3UIIHH.

43. VI3BeCTHO, YTO €CJIM YUCJIO JACIHUTCS Ha 6, TO OHO JeTUTCs Ha 2 ¥ Ha 3. BepHbI u cienyromye
BBICKA3bIBaHUS, CPOPMYIUPOBAHHBIC 110 AHAJIOTUU C JAHHBIMH:

A) ecnu uncio nenutcs Ha 10, To oHO menuTces HA 2 U Ha 5;

b) ecnm uncno nenutcs Ha 12, To OHO nenuTCs HA 2 U HA 6;

B) ecm uncno nenutcs Ha 14, To oHO AenuTcs HA 2 ¥ HA 7.

44, CKOJIBKO BCEro JABY3HAYHBIX YUCEN MOYKHO COCTAaBUTH U3 tudp 7, 4 U 5 npu yCIOBHUHU, YTO OHHU B
3aMKCcH YKUClia HE IOBTOPSIOTCS?

45. CKOJIBbKO TPEX3HAUHBIX YHCET MOXKHO COCTaBUTb, UCHOJB3YS UGPHI 7, 4 u 57

46. 13 20 yuamnuxcs Kjiacca HaJlo BBIOpaTh CTapOCTy, €ro 3aMECTUTENIS M pellakTopa razetsl. CKoJb-
KUMH CIIOCOOaMHU 3TO MOXKHO CJIeJIaTh?

47. CKOJIBKUMHU CII0CO0aMU MOYKHO BbIOpaTh 4 KpacKU U3 JECATH Pa3IMYHbIX KPAcoK?

48. PemmTe 3a1a4y METOIOM repedopa U uctonb3ys Gopmyiel komOuHaTopuku. «AHs, bops, Bepa,
['ena — qy4ime JbDKHUKY IKOJIbL. Ha copeBHOBaHUS Ha/l0 BHIOpaTh U3 HUX TPOoUX. CKOJIBKUMHU CIIO-
co0aMu MOYKHO 3TO CeNaTh?».

49. B ypue 12 mapoB: 3 6enbix, 4 4epHbIX U 5 KpacHbIX. KakoBa BEepOSATHOCTh BEIHYTh U3 YPHBI Yep-
HBII map?

50. B notepee 2000 OuneroB. Ha ogun Ouner nagaer Bomrpsimr 100 pyOuneit, Ha 4 Ouneta — BbIUT-
poi o 50 py6seit, Ha 10 6uneroB — Berpbi o 20 py6inei, Ha 20 O6uneroB — BeMrphIm mo 10
pyOneit, Ha 165 OGuieroB — BeMIpbill 1o 5 pyOnei, Ha 400 OmieToB — BRIUrPBIN MO 1 pyoIIto.
OcranbHble OMIIeThl HEBBIUTPHIIIHbIE. KakoBa BepOATHOCTh BHIUTpaTh MO Ouiery He MeHee 10 pyo-
nen?

51. B ypue 10 mapoB: 6 6enbix u 4 uepHbIX. Beinynu cpasy 2 mapa. KakoBa BEpoOSITHOCTh TOTO, UTO
o0a mrapa — Oenblie.

6 cemecTp

1. OObsicaute Tpems crocodamu nouemy: 3<6

2. OOmBsicHHTE, HCIIONB3YS OTPEICTICHHE CYMMBI TIETTBIX HEOTPUIATEIIBHBIX YHcel, uTo 4+1=5
3. Beipaxkenue (4+5)+6 mnpeobpa3yiite Kk Buay 5+(4+6), UCHONb3ys 3aKOHBI CIIOKEHHSL.

4. U3zBecTHO, uTo a+b =17. Uemy paBHo:

a) a+(b+3); 0) (a+6)+b; B) (13+b)+a.

5.Haiigute 3HaueHne cyMMbl ABYMsI CIIocOOaMu: CHayaja HCIOJIb3YHTE OINpeAesieHue CyMMBbI He-
CKOJIBKHX CJIaraeMBIX, a 3aTeM 3aKOHBI clloxkeHus: 273+1227+154+446.
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6. JlaiiTe TeOpeTHKO-MHOKECTBEHHOE UCTOJIKOBAHUE CIEAYIOIIEMY PaBeHCTBY: 7—5=2.
7. Halinute HanOoJsiee paliMoOHaIbHBIM CIIOCOOOM 3HaU€HHE BBIPAXKECHUS:
a) (3748+10392)-8392, 0) 7273—(396+1173).

8. HaiiguTe panuroHanbHBIM CIIOCOOOM 3HAYEHUS BBIPAKEHUN, OOBSICHUTE KaX/blil mar B npeobpa-
30BaHUSX:

1) 4-17-25 ; 2) (8-379)-125.

9. O0BsicHHTe, TIOUEMY 3a/iaya peraeTcs npu moMmomm jaeneHus: «Mama pasmana aersm 12 s6mok,
110 4 s16;10Ka Kaxa0oMy. CKOJIBKO JIeTel MOIYIHIIN sI0JT0KU?»
10. Kak u3aMeHHTCs 4acTHOE, €CII JISIMMOE YBEITMYUTh B 52 pa3za, a genurtens B 13 paz?

11. HaiinuTte 3HaueHNE BbIpAaXEHMsI, UCII0JIb3Ys IPABUIIO JIEJIEHUS Yynciia Ha pousseneHue 600:24.

12. Pemmmre 3aauy U3 Ha4aJbHOTO Kypca MareMatuku: «CyMmma nudp ABy3HAYHOTO YUCJa paBHA 9,
npuueM udpa IecsITKOB BABOE Ooblie Hudpsl equnuil. Haliaure 3o yucmo».

13. He mpon3BO/Is BRIYHCIICHHH, YCTAaHOBHTE, OyIeT i ipou3BeneHue 75-32-27 nenuthes Ha 5, 8, 9,
10, 18, 45.

14. Ecnu x ABY3HAQYHOMY YHCITy TPUOAaBUThH YMCIIO, 3aIIMCAHHOE TEMH ke mudpamu, HO B 00paTHOM
nopsijike, To cymma Oynet kpatHa 11. Jlokaxkute 310.

15. Jlans! uncia 36 u 45.

4) Haiigure Bce 0OIIHE ACTUTENN ITHX YHCEIL.

5) MoHO 51 Ha3BaTh BCE UX OOIIUE KpaTHbIE?

6) HaiiauTe TpH TPEX3HAYHBIX YHCIIA, KOTOPBIC SBISIOTCS OOIIMMU KPATHBIMH JaHHBIX YHCEIL.
UYemy panbl D(36, 45) u K(36, 45)? Kak npoBepuTh NpaBUIbHOCTH OJYYEHHBIX OTBETOB?

16. Haiinure HanbonpImii oOUINil NeTUTEeNs U HauMeHbIlee 001ee KpaTHOe JaHHBIX YUCEIN, Mpe-
CTAaBUB WX B KAHOHMYECKOM BUae: 948 u 624.

17. BepHo 11, yTO IIpH JIFOOOM HaTypalbHOM 3HaYEHHUH a APOOb HecokpaTtuma?

18. Yucno 2 yMHOXWIM Ha MpaBUIbHYIO ApoOb. Kakoe uncio moaydunaock — OoJiblle WM MEHbIIE
ymcna 2? A ecnu 2 yMHOKUThH Ha HEMPAaBUIIbHYIO 1pOOb?
19. Yro 6omsbiue: 35% ot 40 nnu 40% ot 35?
20. O6patute B OOBIKHOBEHHYIO IpOOb YUCIIO:
a) 0,(13); 0) 0,2(54).

21. Ha npumepe cnoxenus uucen 341 u 7238 nokaxure, Kakue TeopeTHUecKre (akThl JIeKaT B OC-
HOBE aJITOPUTMA CIOXKEHUSI MHOTO3HAYHBIX YHCEII.

22. Haiimure 3HaueHus Beipaxenuit 13-11, 27-11, 35-11, 43-11, 54-11. BepHo nu: uToOBI HANTU pe3yabTAT
YMHOXCHHMS JABY3HAYHOTO yuciia Ha 11 B ciaydae, koraa cymma 1udp ABy3HAYHOIO yuciia MeHblne 10, gocTa-
TOYHO MEXAY HU(paMu TaHHOTO YKMCJIa HAMKUCATh YUCIIO, PaBHOE CyMMe ero nudp?

23. Jlokasark, 4TO IPOMU3BEIEHHUE JIFOOBIX JBYX I10CIIEN0BATENLHBIX HATYPAIbHBIX YHCEN JAEIUTCS Ha 2.
24. O6bsacHuTe, IOUEMyY UHCIIO 15 sBsercs nenurenem yucina 60 u He ABIsAeTCs aenurenem yucna 70?

25. Beimumure us psaa uncen 132, 1050, 1114, 364, 12000 te, KoTOpHBIE:
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1) nmensrcs Ha 2;
2) nenstcs Ha 4;
3) nmemsaTcs HA 2 M HE AEIATCS Ha 4,
4) nensrcs Ha v Ha 2 v Ha 47
26. Chopmynupyiite pu3HaKy JeauMocTd Ha 12,15,18, 25.

27. Ucnionb3ys anroput™ EBkinia, HaliinTe HaubompInuii oOniwmii genurtens anucen 7975 u 2585.
28. Beimumute Bee npocthie yucna 1o 100 ucnons3ys pemero Jparocdena. CKONBKO Ux?

29. Haiinure HauOOIbIIKMI OOIIMIA IETUTENL U HAMMEHBIIEE 00lIee KPATHOE JAHHBIX YKCEN, PEICTABUB HX B
KaHOHUYECKOM BHUJE:

1) 948 u 624
2) 120, 540, 418.

30. CpaBHuure uncna:

31. Beipa3ure:
a) B caHTUMeTpax: 8cM 79mm;
0) B MunyTax: 8muH 12 c,

B) B ToHHax: 125 xr 300r; 45kr 350r.
32. CpaBHUTE BEIUYUHBI:

3

7
a) 56 MUH U —u;, ©0) — M U —OM.

10 5
33. TlocTpouTth OTPE30K, JUTMHA KOTOPOTO paBHa 3,2 E. Kakum Oyner 4uCICHHOE 3HAYCHHE JTMHBI
3TOTO OTpe3Ka, €CII SIUHUILY [UTMHBI E yBEJIWYHTH B 3 pa3za?

34. UncnenHoe 3HaYeHHE JJIMHBI OTpe3Ka, M3MEPEHHOEe TpU OMOIIH eauHuIbl E1 paBHO 6, a n3Me-
pEHHOM TIpHu TToMoIIu eauHUIBl E2 paBHO 4. B KakOoM OTHOIIIEHWH HAXOASTCS MEXIY COOO0M €TMHUIIBI
bl E1 u E2?

35. ey cTOJa M3MEPSUTH CHadala B CAHTUMETpax, IIOTOM B JIelIUMeTpax. B mepBoM cirydae moiry-
yuin yucio Ha 108 Oosnblre, uem Bo BTopoM. UeMy paBHa JuiMHA cTosia?

36. Yruel o u B - cMexxHble. YeMy paBeH KaX[Ibli U3 HUX, €CIU OAMH W3 HUX OOJjblle APYroro Ha
60°?

37. BHyTpu npsiMOro yriia mpoBeld JIyd. BerarcauTe rpagyCHy0 Mepy KaKJ0ro U3 MOJTY4E€HHBIX NPH
3TOM YIJIOB, €CJIU MOJIOBUHA OJHOTO U3 HUX PAaBHA TPETH JPYToOro.

38. JlmuHBI CTOpPOH mapauienorpamMmma 6 U 12 ¢M, a BBICOTa €ro, MPOBEICHHAs K MEHBIIICH CTOPOHE,
10 cm. Haiinute BbICOTY, TPOBEICHHYIO K OOJNBIIIEH CTOPOHE MapasuieIorpaMMma.

39. JlokakuTe 4TO JIBE MPSIMBIE, JIe)KAIIUe B OJTHOW MJIOCKOCTH W MEPIICHANKYIISIPHBIE K OJTHOW U TOU
e TpeThel MpsAMOH, mapajuleabHbI MEX1y co00il.

3
40. Yriet ABC u CBD — cmexnsie, yron CBD paBen 3 d. Onpenenure yron Mexy NepHeHIUKYIIs-
POM, NIPOBEJICHHBIM U3 TOUYKHU B K npsimoit AD u 6uccexrpucoii yrina ABC.

41. TIpsimast p mepecekaet oTpe3ok AB B Touke O, siBisitoleiics ero cepeannoi. Jlokaxure, 4To TOY-
K1 A u B HaxoasTCsl Ha OIMHAKOBOM PACCTOSIHUU OT MPSIMOH p.
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42. MOXHO JIM CJI0KUTh MAapKET U3 ITPaBUIIbHBIX

a) TPEyTrOoJIbLHUKOB, 0) MATHUYTOJLHUKOB?

43. CKOJIBKO MOYKHO TIPOBECTH OKPY)KHOCTEH Yepes:

a) OJIHY TOYKY, 0) IBE TOYKH, B) TP TOYKH.

44. Jlan tpeyronbHuk ABC. IToctpoiite apyroii, paBHblil eMy, TpeyroiasHuk ABD.

45. Toctpoiite Touky O, npsimyto p u dyetsipexyroiabHuk F. [Toctpoiite purypy F’, cummerpuunyio
nanHoi otHocuTenbHO Touku O. Iloctpoiite durypy F’, cHMMETpHYHYIO JaHHOW OTHOCHUTEIHHO
IIPSIMOH p.

46. Kakue u3 cienyronmx (Gpuryp UMeIOT LHEHTP CHMMETPUH: Pa3HOCTOPOHHUN TPEYTOJIbHUK, Mapal-
JIeJIOrpaMM, OTPE30K, JIyd, YIoJl, IPaBHIIbHBIN IIECTUYTOJbHUK, IATUKOHEUHAS 3BE3/4.

47. N300pa3ute MpaBUIbHYIO TUPAMUAY, OCHOBAaHHUEM KOTOPOU SIBIISIETCS MPABWIBHBINA TPEYTOJbHUK.
48. Kakoii yros o0pa3ytoT OUCCEKTPUCHI BEPTUKAIBHBIX YIJIOB?

49. Haiigute BeMMYMHY KaXXIA0r0 U3 ABYX CMEKHBIX YIJIOB, €CJIM OJUH U3 H UX B 4 pa3a 0oJblie Ipy-
roro.

50. Ha kaxoii yroyi noBepHETCS MUHYTHAs CTPEJIKA YaCOB B TEUEHUE MUHYTHI?
51. Moxuno nu u3 nanoyek anuHou 10 M, 6 cm, 4 CM CIIOKUTh TPEYTOJIbHUK?

52. YcraHoBuTE BUJ TPEYTrOJbHHUKA (110 yrjaMm), €CJIM OJIMH U3 €r0 BHYTPEHHUX YIJIOB PABEH CyMMeE
JBYX JAPYTUX.

53. OKpy>KHOCTh pa3zielieHa B OTHOLIEHUU 1:2:3 ¥ TOYKHU JEJICHUS COCAMHEHBI MEXKIY CO00M OTpe3-
kamu. Onpeenure yribl HOJTy4YeHHOTO TPeYrolbHUKA.

54. Yron mexay nByms paguycamu paseH 150 rpagycos. Onpeaenute yroia Mexay KacaTeJbHBIMU,
MIPOBEJICHHBIMU Yepe3 KOHIIbI 3TUX PaJNyCOB.

55. B 1aHHOU OKpPYKHOCTHU IIPOBEJECHBI Ba AMAMETPAa U KOHIIBI UX IIONAPHO COCHUHEHBI XOpAaMHu.
Jlokaxxure, 4TO MOJY4YHMBIINICS YETHIPEXYTOJIbHUK — IIPSMOYTOJIbHUK.

56. PazgenuTe naHHbIA yros Ha 4 paBHBIX YaCTH C MIOMOIIBIO LIUPKYJIS U JIMHEUKH.
57. IlocTpoiTe OKPYKHOCTh TAaHHOTO PaJNyca, MPOXOASULYIO YEPE3 IBE TAHHBIE TOUKHU.

58. Otpe3ku AB u CJI napasienbHbl Ipyr Ipyry, HO He JieKaT Ha ofHOM npsmoii. Haiiiute xoTs Obl
OJIHY TOMOTETHI0, TIepeBOAAIIYI0 0Tpe30K AB B otpezok C/I.

59. Kakum Oyner npu mnapayuieIbHOM IMPOEKTHUPOBAHMM H300pa’K€HUE MPSMOYIOJbHUKA, poMmoOa,
KBajapara?

60. Kak HaliTu npu napaieIbHOM TPOEKTUPOBAHUM MPOEKIIMIO0 TOUYKU MEPECEUECHUs] BBICOT PaBHO-
CTOPOHHETO TPEYTroJIbHUKA?

OneHouHblEe CpEeACTBA ISl MHBAJIUAOB U JIML C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBBS
BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEM.

— IpHU HEOOXOJMMOCTH MHBAJIUAAM U JIMI[AM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3]I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BpeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IPU MPOBEICHUU NPOLEAYPbl OLIEHUBAHUS PE3YIbTATOB OO0YYEHHS HMHBAJIHMIOB U JIMIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbSl IPEIyCMaTPUBAETCS HCIOJIB30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;
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— TpU HEOOXOAMMOCTH Ui OOYYAIOLINXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 3/10pPOBBSI U
MHBAJIHM/IOB TPOLEAypa OLEHUBAHUS PE3YNIbTAaTOB OOYUCHHS 1O TUCHUILUIMHE MOXKET ITPOBOJHUTHCS B
HECKOJIBKO 3TaIloB.

[Tpouenypa oleHHMBaHHS pE3yNbTaTOB OOYYEHUS HHBAIUAOB M JIUI C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMH ~ 3/I0pPOBbSI 110 JAUCHUIUIMHE (MOJYJIO) IpelycMaTpUBaeT MpPEIOCTaBlICHUE
uHpopmanuu B GoOpMax, aATANTHPOBAHHBIX K OrPAaHMYCHUSAM HX 370POBbS WM  BOCIPHUSATHS
uHpOpMaLUu:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JInst I ¢ HapyIICHUSIMH CITyXa:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JInst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIBLHOTO amIapara:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

5. IlepeyeHb OCHOBHOI H IONOJHUTEILHON yUeOHOI JIMTEepaTyphbl, HE00X0AUMOM
JAJISL OCBOCHUS JUCUMILIMHBI

5.1 OcHoBHas JauTepaTypa:

1. Boponuna, JI. B. OcHoBbl MaTeMaTuku : ydyeOHOe mocoOue [Uisl CTYJIEHTOB IIO
Hanpasnenuto 44.03.01 - «[lemarorudeckoe odpazoBanue» : B 2 dactsax. Yacte 1/ JI. B. BoponuHna,
E. A. VriomoBa. - ExarepuaOypr : ®I'OY BIIO : VpI'TlY, 2015. - 194 c. — URL:
http://elar.uspu.ru/bitstream/uspu/4104/1/uch00081.pdf

2. Enenxux, . A. Marematuka : yaeoHoe nocodue / U. A. Enenxux, T. M. Cadponona,
H. B. UepnoycoBa ; Enenkwii rocynapctBeHHblii yHuBepcuteT um. W. A. bynuna, Kadenpa
MaTeMaTUKU U METOAMKH €€ mpernojaBanus. — Enen : Eneukuil rocygapCTBEHHbIN YHUBEPCUTET M.

U A. byamna, 2016. - Y. 1. - 198 ¢ : rpad., w1 — URL:
https://biblioclub.ru/index.php?page=book&id=498149
3. ITenuanckuii, C. b. OcHOBBI Ha4aJIBHOTO Kypca MaTEMATUKHU B IPUMEPAX U 3a7adax :

yueObnoe mocobue / C. b.Ilenuanckuit. — Mwunck : PUIIO, 2018. — 240 c. : un. — URL:
http://biblioclub.ru/index.php?page=book&id=497498

5.2 /lonoJiHUTEIbHAsI JIUTEpaTypa:

1. boponun, A. H. DieMeHTapHBIII Kypc TEOPHMM BEPOATHOCTEM M MaTeMaTH4eCKOU
cTaTUCTUKH : yueOHoe nocobue / A. H. bopoaun. — Canxr-IlerepOypr : Jlansb, 2011. — 256 c¢. — URL:
https://e.lanbook.com/book/2026

2. Becenosckas, A. 3. Martemaruka: JIOTMKa, MHOXeECTBa, OTOOpaxeHus. M30paHHBIE
aCIIeKThI B 3JIEMEHTAPHOM H3JIOKEHHHU : yueOHoe mocobdue / A. 3. Becenosckas, H. b. lllenensBas ;
CankT-IlerepOyprckuii TOCYyTapCTBEHHBIH YHHBEPCUTET. — 2-¢ W3]., nepepad. u jgom. — CaHKT-
[TerepOypr : UznarensctBo Cankt-IlerepOyprekoro ['ocynapcTBennoro Yuusepcurera, 2014. — 153
¢. — (Beicmas maremaruka). — URL: http://biblioclub.ru/index.php?page=book&id=458126

3. Bunorpanosa, E. I1. Matemaruka : yue6Hoe noco6ue / E. I1. Bunorpanosa. - 2-e u3n.,
crep. - Mocxksa : @unuHTAa, 2014. - Yacts 3. - 212 c. -
URL.: http://biblioclub.ru/index.php?page=book&id=439527

4. Bunorpanosa, E. I1. Marematuka : yue6Hoe nocodue / E. I1. Bunorpanosa ; Hay4dHbIi

penaktop T. YTkuHa. — 2-€ u3a., crep. — Mocksa : @nunra, 2014. — Yacte II. — 199 c. : un. — URL:
http://biblioclub.ru/index.php?page=book&id=363458. — ISBN 978-5-9765-1937-4.
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5. DNEMEHTHl TEOPUH BEPOSTHOCTEH M MAaTEMAaTHUYECKON CTaTUCTHKH : yueOHOe mocobue
/ T. A. T'ymaii, A. ®. Jlonromonosa, B. A. XKykosa [u ap.]. — CtaBponons : CepBucmkona, 2017. —
117 c. : mn. — URL: http://biblioclub.ru/index.php?page=book&id=485077.

6. Crpoiik, [.5. Kparkuit ouepk ucropum matematukun=Abriss der Geschichte der
Mathematik [Dnextponnsiii pecype] / [1. . Crpoiik ; nep. ¢ nem. N.b. Ilorpe6sicckuii. - 4-¢ u3n.,
crep. - Mocksa ; bepnun : Jlupekr-Menua, 2016. - 256 c. : un. - ISBN 978-5-4475-8335-4 ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=440766.

5.3. llepuoanyeckue M3aaHMs:

1. Becrauk Bonrorpanckoro rocymapcrsenHoro yamsepcurera. Cepust 1. Martemarnka. @usnka. (Ma-
TeMaTHIecKast ¢dhm3mka u KOMITBIOTEPHOE MOJICITHPOBAHUE) - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=279797;
http://elibrary.ru/contents.asp?titleid=10018.

2. Bectauk MockoBckoro  Yuuepcutera. Cepusi 1. Marematuka. Mexanuka. - URL:
https://dlib.eastview.com/browse/publication/9045/udb/890.
3. KBant : [HOTHOTEKCTOBBIM apxuB HOMepoB 3a mnepuox: 1970-2010 rr.]. - URL:

http://www.kvant.info/old.htm.

4 . Maremaruka B BBICLIEM o0pa3oBaHHHU. - URL:
https://e.lanbook.com/journal/2368#journal_name.

5. Maremaruueckue Tpyasl. - URL: http://elibrary.ru/contents.asp?issueid=1389771.

6. COBpCMGHHaﬂ MareéMaTrnkKa 1 KOHICIIIHMHN MHHOBAIITMOHHOI'O MaT€MaTH4YCCKOI'O O6pa3OBaHI/I$I .

— URL: http://elibrary.ru/contents.asp?titleid=53797.
7. HauanmsHas mkona. - URL:  https://elibrary.ru/contents.asp?issueid=2190862.

8 . HaganpHast mikona mroc 1o u nocie. - URL: http://elibrary.ru/contents.asp?issueid=1293677.

IIepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «HTEp-
HeT», He0OXOAUMBIX /IJI51 OCBOCHUS M CHUIIMHBI

Inekmponno-oudIuomeunvle cucmemol

1. DBC «IOPAUT» : obpasoBatensHas miarhopMa [ydeGHHKM U ydeOHBIE IOCOOUS
uznarenscrBa «FOPAUTY, meaua-marepuanst, Tectbl]. — URL: https://urait.ru/.

2. DBC «YHuBepcuTeTckas OuONMMOTeKa OHJAWH» [ydeOHble, Hay4yHbIE 3/aHUS,
NIEPBOMCTOYHUKH, XYI0KECTBEHHBIC TIPOU3BEICHUS PA3IMUHBIX U3ATEIbCTB; KYPHAJIBI; KOJUTCKIIHS
Me/Ia-MaTepUaoB: ayJIHOKHUTH, ayAuo(aiiiibl, BUICOKYPChI, DKCIPECC-TIOATOTOBKA K K3aMEHaM,
Npe3eHTalMH, TECThI, KapThl, OHJIAWH-dHIKUKIONEanH, cioBapu]. — URL: www.biblioclub.ru/.

3. DBC «Znanium.comy [yd4eOHbIC, Hay4YHbIC, CIIPABOYHBIC, HAYYHO-TIONYJISIPHBIC W3IaHUSI
pa3IMYHBIX U3aTeNbCTB, KypHansl|. — URL: hitp://znanium.com/.

4. DOBC «Jlanp» [yueOHbIC, HAy4HbIC W3JaHHS, TEPBOUCTOYHHUKH, XYI0KECTBCHHBIC
NPOM3BEICHUS Pa3IMUHBIX M3/1aTeNbLCTB; sKypHaibI|. — URL: http://e.lanbook.com/.
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Pecypcol ceo600n020 0ocmyna:

1. MunHucTepcTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit @eneparun : caift. — URL:
https://www.minobrnauki.gov.ru/.

2. ®enepanbHbiii mopran «Poccuiickoe odpazoanue». — URL: http://www.edu.ru/.

3. T'ocynmapctBennas oOpaszoBarenbHas Iiargopma «Poccuiickas s7eKTpoHHas IKoJa» /
MunwucrepcerBo npocseienus: PO. — URL: https://resh.edu.ru.

4. WNudopmaunonnas cucrema «EauHoe OKHO AOCTyma K oOpa3oBaTeNbHBIM pecypcam». —
URL: http://window.edu.ru/.

5. ®enepasbHBI  [EHTp HWH(POpPMaNMOHHO-OOpa3oBaTeNbHBIX  pecypcoB. — URL:
http://fcior.edu.ru/.

6. 3akoHompoekT «O0 obOpazoBanuu B Poccumiickoit deneparun». Bompocsl M OTBETHI. —
URL: http://xn--273--84d1f.xn--plai/voprosy i_otvety.

7. @enepalibHbIl  LIEHTp 00pa3oBaTelNbHOrO  3aKoHOAaTenbcTBA /  MuUHHCTEPCTBO
npocemierust PO. — URL: https://fcoz.rul.

8. Hayunas anexktponnas 6ubnuoreka «KubepJlennnkay [poccuiickue HaydHBIE JKYPHAIIHI .
— URL: http://cyberleninka.ru/.

9. Hayuynas osnekTpoHHas Oubnuorexka. Monorpaduu, u3JaHHBIE B  M3AAaTEIbCTBE
Poccutiickoit Akagemun EcrectBo3nanus. — URL: https://www.monographies.ru/.

10. BosnbIas poccuiickas SHIUKIONEIUS : [3eKTpoHHas BepcHsi] / MHUHUCTEPCTBO KYJIbTYPhI
P®. — URL: https://bigenc.ru/.

11. DunmkmoneauyM : [crnpaBouHblii moptan «Kiaccuka SHIMKIONEIHI»] / H31aTEIbCTBO
«dupexkt-Meauay. — URL: http://enc.biblioclub.ru/.

12. JIektopuym TB : mpocBeTuTenbCKUI MPOEKT [OHIAWH-KYpChI, MeauaTeka — OecIIaTHbIe
aekiuu Beayimux By30B]. — URL: http://www.lektorium.tv/.

Coocmeennbie 31eKmponHble 00pazosamesibHbvle U UHPOPMAUUOHHBLE PECYPCHL

1. Baza wunbopmannonusix mnoTpedHocteir [Kyol'Y wu dunmanos] (pazoenvt: Hayunvie
nyoaukayuu npenooasamenei u ooyuarowuxcs, Hugopmayus o6 yuacmuu npenooasameneii u
obyuarowuxcsi 6 HayyHvlX KoH@pepenyusx, Tembl 6bINYCKHBIX KEATUDUKAYUOHHBIX pabom
cmyoenmos). — URL: https://infoneeds.kubsu.ru/infoneeds/.

2. DnexTpoHHas 6nbIMoTeKa HHOopMaMOHHBIX pecypcoB punuana [KyOl'Y B r. CrnaBsHcke-
Ha-Ky6anu]. — URL: http://sgpi.ru/bip.php.

3. octymieHus TUTEpaTypsl B OMOIHOTEKH (DUITHAIOB : [JIEKTPOHHBIN KaTaaor OMOINOTEK
dmmanos KyoI'Y]. — URL: http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=1.

4. DNEeKTPOHHBIN KaTajor [Hayunoit OoubIMOTEKU Kyo6I'V]. — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=0.
5. OneKTpoHHAas 6ubnuorexa TPYZAOB YUEHBIX KyoI'V. — URL:

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6.

6. TOCThsl (odpuuuanbHble TEKCTbI) — B MOMOUIb O(QOPMIIECHHIO KYpPCOBBIX, BBITYCKHBIX
KBATH(UKAIIMOHHBIX PabOT, AMCCEPTAIMOHHBIX HMCCIIEOBAHUHN : [KOJIEKIMS CCBIJIOK Ha PECypChI
caiita qbez[epaﬂbﬁoro AréHTCTBA IO TCXHUYCCKOMY PEryJIMPOBAHUIO U MCTPOJIOTHHU (POCCTaH,Z[apT).

6. MGTO}]I/I‘ICCKI/IC YKazaHuda AJIsA CTYACHTOB 110 OCBOCHHUIO TUCHUIIJIUHBI

ITo Kypcy npenycMOTpEeHO MPOBEAECHUE JICKIIMOHHBIX 3aHATHI, Ha KOTOPBIX JA€TCSI OCHOBHOW CH-
CTEMAaTU3UPOBAHHBIN Marepuall. Ha mpakTHYeCKuX 3aHATUSAX:
- 00CyX/1al0TCsl TEOPETUUECKUE BOIIPOCHI, U3JI0KEHHBIE Ha JIEKIUX;
- pemraercs HAOOp 3a/1a4 ¥ YIPAKHEHUH, COOTBETCTBYIONINX 3a/IaHHOMY pa3/ielly TEOPUH;
- pa30uparoTCs KOHKPETHBIC TPUMEPHI 33]1a4, COJEPIKAIIUECS B MIKOJbHBIX YICOHMKAX;
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- HU3BICKUBAIOTCS MYyTH sl (OPMUPOBAHUS Y CTYACHTOB HABBIKOB CaMOCTOSTEIHHOW pPabOTHI
(pemeHre CaMOCTOSITENIBHBIX M KOHTPOJIBHBIX PaboT);
- MPOBOJUTCS MPOOHBIN aHAU3 MOCTABICHHOW MAaTEMaTHYECKOH 3a1a4u;

- peliaercsi omnpeeseHHbI Habop 3aJaHuii, CIOCOOCTBYIONIMX 3aKPEIUICHUIO HABBIKOB O€301IH-
00YHO U YE€TKO IPOBOJAUTH BBIUMCIICHHUS.

[Ipy u3ydeHHM IUCUUILIUHBI CTYACHTBHI YacTh Marepuasa JOJDKHBI MpopadoTaTh CaMoOCTOs-
TenbHO. Poib camocTosITeNnbHOM paboThI BETTUKA.

[TnaarpoBaHNe CAaMOCTOSITETLHOW padOThI CTYACHTOB 10 JUCIHUILIMHE HEOOXOIUMO IMPOBOIUTH
B COOTBETCTBHM C YPOBHEM IOATOTOBKH CTYJEHTOB K M3y4yaeMmo# aucuuiuiuHe. CamocTosTeIbHas
paboTa CTYJEHTOB pacnajaeTcs Ha JIBa CAaMOCTOATEIbHBIX HApPAaBJIEHUS: HA U3yYEHUE U OCBOCHHUE
TEOPETUUECKOI0 JEKIIMOHHOTO MaTepuaa, 1 Ha OCBOCHHUE METOJJUKU PEIICHUs IPAKTUUECKUX 3a/1a4.

ITpu Bcex popmax caMOCTOSATEINBHON PaOOTHI CTYJEHT MOXET MOJTYYUTh PA3bSICHEHUS 110 HETIO-
HSATHBIM BOIIPOCaM y MpernoiaBareis Ha HHAWBUIyadbHBIX KOHCYJIbTAIMSIX B COOTBETCTBUU C rpadu-
KOM KOHCYNbTanuid. CTyIEHT MOXET Tak:Ke O0OpaTUThCS K PEKOMEHIyeMbIM Iperno/iaBaTreneM yaeo-
HUKaM M y4eOHBIM MOCOOUSAM, B KOTOPBIX TEOPETUYECKUE BOIIPOCHI U3JIOKEHBI O0Jiee MIMPOKO U I0-
JIpOOHO, YeM Ha JISKIHSIX U C JOCTATOYHBIM 0OOCHOBAHHEM.

Koncynpranus — aktuBHas ¢popMa yueOHOIM AedaTenbHOCTH B nieABy3e. KoHcynbTanuo npeasa-
pSAET caMOCTOSITEJIbHOE M3YYEHHME CTYAECHTOM JIMTEpaTyphl 1O Omnpe/esieHHoN Teme. KauecTBo KOH-
CyJbTAIlMH 3aBUCUT OT CTEMEHHU MOJTOTOBKU CTYJACHTOB M OCTPOTHI MOCTABIEHHBIX Tepe]] Mpeno/ia-
BaTeJIEM BOIIPOCOB.

OCHOBHOH 4acThIO CAMOCTOSITENILHOM pabOThI CTY/ICHTA ABIISETCS €r0 CUCTEMaTHYecKas MOAro-
TOBKA K MPAKTHYECKUM 3aHATUSAM. CTyIEHTBHI JOJDKHBI OBITH HAIlCJICHbI HAa BA)KHOCTh KA4eCTBEHHOM
MOJATOTOBKUA K TakUM 3aHATHAM. [Ipyu MOArOTOBKE K MPAKTUYECKUM 3aHSATHSAM CTYACHTBHI JTOJKHBI
OCBOMTH BHauaje TEOPETUUCCKUN MaTepral 0 HOBOM TeME 3aHATHUSI, C TEM UYTOOBI UCIIOIB30BATh 3TH
3HAHUA MPU PEIICHUU 3a7ad. 3aTeM MPOCMOTPETh OOBSICHEHUS PEIleHUs] IPUMEPOB, 3aad, CAelaH-
HBIC TIPEIIoIaBaTeNieM Ha MPEIbIIyIIEeM MPAKTUYSCKOM 3aHITHH, pa300paThCs C MPUMEpaMH, IMPUBE-
JIEHHBIMU JIEKTOPOM IO 3TOM ke Teme. PemuTh 3anannbie npumepsl. Eciin HEKOTOpbIe 3aaHus BbI-
3BaJIM 3aTPYAHCHUS MPU PEUICHUH, MIONIPOCUTHh OOBSICHUTH MPENOAaBaTels HA 0YEPETHOM MPAKTHYE-
CKOM 3aHSITUU WM KOHCYJIbTAllUU.

Jl1st paOOTHI HA TPAKTUYECKUX 3AHATUAX, CAMOCTOSTEILHON pabOThl BO BHEAYIUTOPHOE BpEMS,
a Takke JJIs MOATOTOBKH K DK3aMEHY PEKOMEHIYeTCsI MCMOJIb30BaTh METOAMYECKOEe MOCOOUe K Kyp-
cy. 3amanus 1moaoOpaHbl Pa3IUYHBIX THUIIOB, BBICTPOEHBI MO BO3PACTAHHUIO YPOBHS CIIOXKHOCTH U
HaIpaBIIEHbl Ha Pa3BUTHE y CTYACHTOB JIOTUKH aHATUTUYECKHUX paccyxaeHuil. [Ipu mogbope numax-
TAYECKOT0 MaTepuaja YYUThIBaJach Mpod)eccuoHaIbHas HAMPaBIEHHOCTh, KOTOpasi Mpe/CTaBiIeHa
THIATETFHBIM OTOOPOM CHUCTEMBI 3aJIaHUI: C €€ TIOMOIIBIO YCTaHABIMBAETCS CBSI3b U3y4aeMOro MaTe-
puYana ¢ HauaJabHbIM KypCOM MaT€MAaTHKH.

Pemrenne npennokeHHbIX 3a7a4 MOCIYKUT LETU 3aKPEIICHUs U3YYEHHBIX TEOPETUUECKUX T10-
JO’)KeHUH ¥ (POPMHUPOBAHMS HABBIKA MPUMEHEHHS TPUOOPETECHHBIX 3HAHUH B MPAKTUYECKOU JESITENb-
HOCTH, a TaK)Xe IMO3BOJIUT aKTUBU3UPOBATH MIPOLIECC MOTYUYEHHUS CTYIEHTAMHU HOBBIX 3HAHUM.

[Ipu moAroToBKe K MPAKTUYECKUM padOTaM U TECTUPOBAHHUIO HEOOXOJAMMO MOBTOPUTH MaTe-
puai, pacCMOTPEHHBIN Ha MPAKTUUECKUX 3aHATUSIX, IPOPEIIATh COOTBETCTBYIOLIUE 3aa4l I TIPH-
MepBI, YOeIUTHCSI B 3HAHUHM HEOOXOIUMBIX (DOpMYII, OpeIeTICHUH | T. 1.

Psn Tem m BOompocoB Kypca OTBEIEHBI JJII CAMOCTOSITENTbHOW MpopaboTku cryaeHTamu. [Ipu
ATOM Y JIEKTOpA MOSBIIAECTCS BO3MOXHOCTh PACIIUPUTH KPYT U3YIaEMBIX MPOOJIeM, 1aTh Ha CAaMOCTO-
ATEIHHYIO0 MPOPa0OTKY HOBBIE HHTEPECHBIE BOMPOCHl. CTYAICHT TOJDKEH pa3o0paThCsi B peKOMEHIye-
MO JTUTEpaType ¥ MUCHbMEHHO U3JIOKHUTH KPATKO M JOCTYITHO JJII c€0s1 OCHOBHOE COJIEp’)KaHHUE MaTe-
puana. [IpernogaBarens mpoBepsieT Ka4eCTBO YCBOGHHUSI CaMOCTOSITENILHO MPOPaOOTaHHBIX BOMPOCOB
Ha MPaKTHYECKUX 3aHATHIX, KOHTPOJBHBIX paboTax, KOJUIOKBUYMaxX M BO BpeMs dK3aMeHa WJIU 3a4e-
Ta. 3aTeM KOPPEKTUPYET U3JI0KEHUE MaTeprala U Harpy3Ky Ha CTY/ICHTOB.

JInst mosydeHusl MPaKTHYEeCKOTO OMBITa PEIICHUs 3ajad Mo JuciuiuinHe «Marematukay Ha
MPAKTUYECKUX 3aHATHIX U A pabOThl BO BHEAYIUTOPHOE BpeMs MpEjIaraeTcsi CaMOCTOSTENbHAS
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pabota B popme mpakTuyeckux padbot. KoHTpob HaJl BBIMOJIHEHHEM U OIICHKA MPAKTUYECKUX PadoT
OCYIIECTBIIsIETCA B popMe coOeceT0BaHMS.

Takum 006pazom, UCIOIB30BaHHE BCEX PEKOMEHAYEMbBIX BHI0B CAMOCTOSATEIBHON pabOThI 1aeT
BO3MOXKHOCTH 3HAYMTEIBHO aKTUBH3HPOBATh pabOTy CTYJACHTOB HaJl MAaTEPHAIOM Kypca U HOBBICUTH
YPOBEHb UX YCBOCHHSI.

YcTHbI onpoc

OnHoit u3 (OpM TEKYIIETO KOHTPOJIA SBIISICTCS] YCTHBIN OIPOC, TO3BOJISIONINI OLEHUTh OCBOE-
HUE JICKIIMOHHOTO MaTepuaia.

Kpurepuu onieHMBaHus yCTHOTO OIIpoOca:

— IHOJIHOTa U NPaBUJIbHOCTb OTBCTA,
— CTCIICHb OCO3HAHHOCTH, IOHNUMAHUA U3YYCHHOI'O;
— s3BIKOBOE O(hOpMIICHHE OTBETA.
OOy4aroieMy 3aCYMTBIBACTCSI Pe3yJIbTaT OTBETA IPH YCTHOM OINPOCE, €CIH O0YYarOI[HIACS
JIaeT Pa3BEPHYTHIA OTBET, KOTOPBIM IPEICTaBIseT COOOW CBS3HOE, JIOTMYECKH IOCIIEI0BATEIbHOE
COOOIICHNE Ha 33aHHYI0 TEMY, IIOKa3bIBACT €ro YMEHHE MPUMEHSTH OIpeIeICHNs, MPaBuia B KOH-
KPETHBIX Clly4asiX.

W He 3acuuThiBaeTcs, eciau oOydaromuiicss 0OHapyKMBaeT He3HAaHHE OOJNIbILICH YacTH COOTBETCTBY-
IOLIETO BOIPOCA, JIOMYCKAET OUIMOKM B (YOPMYJIMPOBKE OINpPENEICHUM U MpaBUi, UCKAXKAIOIIME UX
CMBICT, OECIIOPSAIOYHO U HEYBEPEHHO M3JIaraeT MaTepuai.

IIpakTnyeckas padora

[IpakTryeckas paboTa MpeaCTaBIseT cOOO MepeueHb 3aJaHui, KOTOopas OXBaTbIBAET OCHOB-
Hble pa3zienbl qucuuiuivHbl. [IpakTudeckas pabora mpeaHa3HayeHa JUIsl KOHTPOJIS TEOPETHYECKHUX
3HAHUH U AITOPUTMOB PELICHUS 3a/1a4.

Pemenus 3amau Hago pacnojiaraTb B NOpAAKEC HOMCPOB, YKA3aHHBIX B 3aJIaHUAX, COXpPaHAIA I10-
CJIEA0OBATCIIbHOCTD.

Ilepen pemieHneM KaxkAoHM 3aJa4d HAJO BBIIMCATH MIOJIHOCTBIO €€ yClloBHE. Ecnu HeCKoNbKO 3a-
Jlad UMEIOT o011yI0 (popMyITUpPOBKY, CIIEAYET, IEPENUChIBas YCIOBUE 3a7a4l, 3aMEHUTh OOLIUe J1aH-
HbI€ KOHKPETHBIMU U3 COOTBETCTBYIOILIETO BapHaHTa.

Pemienus 3ama4 Haj0 U3Narate MOAPOOHO M aKKYpaTHO, OOBSICHASA BCE JCHCTBUS M Jenas Mosic-
HEHUsS U pucyHku. OCHOBHBIE TpeOOBaHMs K O(POPMIIEHUIO PELLIEHUS 3a7ad COCTOSIT B TOM, YTOOBI
— M3 MPE/ICTaBIEHHOTO PEIIeHNUs ObUT OHATEH X0 pacCyXIAeHU o0ydaroerocs;
— X071 pelIeHus OblJ1 MaTeMaTUYEeCKH TPaMOTHBIM;
— MpE/ICTaBIEHHBIN OTBET OB MPaBHIBLHBIM.
[Tpu 3ToM MeTon 1 opMa ONKCaHUS PELIEHUS 3a7aul MOTYT OBITh IPOU3BOIbHBIMHU.
Kaxnas npaktudeckas paboTa A0KHA ObITh BHIMOJIHEHA U CJaHa B YCTAaHOBJICHHbIE CPOKU. B
Nepuo dK3aMEHAIIMOHHOM cecCHM paboThl HAa MMPOBEPKY HE MPUHUMAIOTCS.
Kpurepun onieHKH IpakTH4ecKoil paboThI:
— aKKypaTHOCTb BBITTOJIHEHUS;
— BBINOJIHEHHE B MIOJIOKEHHBIE CPOKH;
— MaTeMaTu4ecKasi TpaMOTHOCTb;
— BEPHO MOJYYEHBI OTBETHI.
OrneHka «OTJIIMYHOY CTaBUTCS, €CIIM aKKYpaTHO U B YKa3aHHbBIE CPOKHU MTPABUIIBHO, C OMHMCAHUEM
BCEX ATAIOB peIlIeHUs BBINOIHEHO Ooree 90% 3ananHuil.
OrneHka «XopoII0» CTaBUTCS, €CIIM AKKYpaTHO U B YKa3aHHbIE CPOKH NMPABUIBHO BHIMOJIHEHO OT
65% 110 90% 3amgaHuit, IPH STOM JOMYIIEHBI HE MIPUHIUITHAIBHBIE OLTHOKH.
OneHka «yJIOBJIETBOPUTENILHO» CTABUTCS, €CIIM MPAaKTUUYECKHE PaOOThI BHIMOJHAIOTCA HE CH-
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CTEeMaTHYHO, IPU PELICHUH JIOITYCKAIOTCS OIIMOKH.
OneHka «HEYyIOBIETBOPUTEIBHO» CTABUTCSA, €CIIN BBINOJIHEHO MeHee 50% 3am1anuil, npakTuye-

CKHE paboThl CAAIOTCS HE B YCTAHOBJICHHBIE CPOKH.
Hcxons U3 mosydeHHOM OLIEHKH, CTYACHTY HAUHMCISAIOTCS PeUTUHIOBBIE Oalbl (B MPOLEHTaX

OT MAaKCUMaJIbHO BO3MOYKHOT'O KOJIMYECTBA 0aJIIOB)

TecToBbIE 3a7aHUS

Tect mpencraBiseT co60l HAOOP TECTOBBIX 3a/IaHUM, OTPAKAIOIIUX BOMPOCHI MO ATTECTYEMO-
My pasJiely WM B LEJIOM 0 yuyeOHON quciuminye. M3 npeanoskeHHbIX BApHAaHTOB OTBETOB HEOOXO-
JUMO OTMETHUTh PABHILHBIN (OJUH WM 00JIee B 3aBHCUMOCTH OT ITOCTABJIICHHOTO Bompoca). OTMmeT-
KU O MPaBUJIIbHBIX BapUaHTaX OTBETOB B TECTOBBIX 3aJaHUX JenatoTcs pazdopunBo. Hepazbopuussie
OTBEThI HEC OLICHUBAKOTCA, TCCTOBOC 3aaHUC CUUTACTCA HE BBIIIOJTHCHHBIM.

[Ipu TectupoBanun ucnonbizyercs 100-nmponeHTHas mKaia oueHkH. Mcxoast u3 moiydeHHOM, OLIEHKH
CTYJIGHTY HAUYMCIISIOTCS PEUTUHTOBBIE Oaibl (B MPOLIEHTaX OT MAKCMMAJIbHO BO3MOXHOTO KOJIHYE-
cTBa 0aJlIoOB).

O11eHKa «OTINYHOY» CTaBUTCS, €CJIM BBIIOJIHEHO Oosiee 90% TeCTOBBIX 3aIaHUM.
O11eHKa «XOpOI0» CTAaBUTCS, €CJIH BBITTOIHEHO OT 65% 10 90% TecTOBBIX 3aAaHUM.
OrieHKa «yAO0BJIETBOPUTEIHHOY» CTABUTCS, €CITU BhINOIHEHO 50% -64% TeCTOBBIX 3a/laHUM.

OlnieHKa «HEYJOBJIETBOPUTEIHLHO» CTABUTCS, €CJIHM BhIMOIHEHO MeHee 50% TEeCTOBBIX 3a/laHui
(6ayIBl IPU 3TOM HE HAYUCIISIFOTCS).

JK3aMeH, 3a4eT

Dk3aMeH - popMa IPOMEKYTOUHOM aTTeCTalllH, B pe3yJibTaTe KOTOPOro 00yJarouiics moiayya-
€T OIIEHKY B YeThIpeX0aabHOU MIKae (COTIIMYHOY», «XOPOIIO», «YIOBICTBOPUTEIHLHO», KHEYIOBIIEC-
TBOPUTETILHOY).

OcHOBO# 7151 ONIpeieNIeHNs OIEHKH Ha SK3aMEeHaX CIY>KUT 00BEM U ypOBEHb YCBOEHUS CTY-
JIEHTaMU MaTepuaa, MpeycCMOTPEHHOTO pabodeil mporpaMMOn TUCITUTIITUHBI.

HTorosas OlleHKA yYUTBHIBAET COBOKYIHBIE PE3YJIBTAThl KOHTPOJSA 3HAHWN. DK3aMEH IPOBO-
JUTCS IO pe3yJbTaTaM KOMIIbIOTEPHOTO TECTUPOBAHMUS.

CryaeHTsl 00s13aHBI C/IaTh IK3aMEH B COOTBETCTBHH C PACIIMUCAHUEM U YUY€OHBIM IJIAHOM. DK-
3aMeH MO0 JIUCHUIUIMHE TpecleayeT Lelb OLEHUTh COPMUPOBAHHOCTh TPEOYEMBIX KOMIIETECHIIUH,
paboTy CTylIeHTa 3a Kypc, MOJIYYeHUE TEOPETUISCKUX 3HAHHM, UX TPOYHOCTH, PA3BUTHE TBOPUECKOTO
MBIIUICHUSI, IPHOOPETEHNE HABBIKOB CAMOCTOSATEIbHONW pabOThl, YMEHHE MPUMEHSITH MOTYYCHHbBIE
3HAHUS ISl pEUIeHUs TPAKTUYECKHUX 3a/1ad.

dopma nmpoBeeHHUs SK3aMeHa (3auera) ompesensercs B pabouell mporpaMme AMCLUUILINHBL.
CTyneHTy npeocTaBIseTCs] BO3MOKHOCTh O3HAKOMIIEHUS ¢ paboueil mporpaMMoil TUCIUTIITHHBL. Pe-
3yJIbTaT CAAUM HK3aMEHa 3aHOCUTCS IMperojaBaTesieM B SK3aMEHAIIMOHHYIO BEIOMOCTh U 3a4€THYIO
KHIKKY.

O1neHKa «OTJIMYHO» (3a4TEHO) BBICTABJIAETCS CTYAEHTY, OOHAPYKHUBIIEMY BCECTOPOHHEE CH-
CTEeMaTHYECKOe 3HaHHE Y4eOHO-TIPOrpaMMHOI0 MaTepuana, yMEHHEe CBOOOIHO BBIMOJIHATH MPAKTHU-
YEeCKHe 3aJjaHus, OCBOMBIIEMY OCHOBHYIO JIUTEPATypy M 3HAKOMOMY C JOTOJHUTEIBHON JUTEPATY-
pOM, PEKOMEHJOBAHHOM INPOrpamMMOM, CTYAE€HTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX NOHSATHUI
JTUCIUIUIMHBI B UX 3HAUEHUU JJIs pHoOperaeMoil npodeccun, MposSBUBIIEMY TBOPYECKHE CIIOCO0-
HOCTH B IOHMMaHUH U MCIIOJIb30BaHUH Yy4eOHO- IPOrpaMMHOI0 MaTepuana.

OI_ICHKa «Xopommo» (33.‘-ITCHO) BBICTABJISICTCA CTYACHTY, O6Hapy)KI/IBIJ_IeMy IIOJIHOC 3HAHHC
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y4e0HO- IPOrpaMMHOTO MaTepHalia, YCIENIHO BHIMOIHUBIIEMY MPEAYCMOTPEHHBIE MTPOrPaMMOil 3a-
Jlayl, YCBOMBIIEMY OCHOBHYK) PEKOMEHJIOBAHHYIO JIMTEpaTypy, MOKa3aBIIEMY CHCTEMATHYECKUN
XapakTep 3HAHWUU M0 JUCIHUILTUHE U CIOCOOHOMY K MX CaMOCTOSITEIIbHOMY TOIOJIHEHUIO U 0OHOBIIE-
HUIO B XOJI€ ajbHeel npopeccHoHanbHON AESITeTbHOCTH.

OreHka «yJOBIETBOPUTEIHHO» (3aU4TEHO) BBICTABIISACTCS CTYACHTY, OOHAPYKUBIIIEMY 3HaHUE
OCHOBHOTO y4eOHO-IPOrpaMMHOI0 Marepuaia B o0beMe, He0OXOAUMOM Jis JalibHEeHIIel yueOnl u
npezcTosimei paboTsl Mo MpodeccHu, CIPaBIIAIONIEMYCs ¢ BBIIIOJTHEHHEM 331aHUH, TPETyCMOTPEH-
HBIX IPOrPaMMOii, cTy/IeHTaM, 001alalolUM HEOOXOJUMBbIMU 3HAHUSIMH, HO JONYCTUBIIUM HETOY-
HOCTH B OTBETE HA IK3aMEHE U MU BINOIHEHUN SK3aMEHALIMOHHBIX 3aJaHUM.

OneHka «HEeyAOBIETBOPUTEIBHO» (HE 3aUTEHO) BBICTABIIAETCSA CTYAEHTY, KOTOPBI HE 3HAET
OosbILICH YacTH OCHOBHOIO COJEpXaHMsA Y4eOHOW MporpaMmbl JUCLMIUIMHBI, JOIYCKaeT rpyoOble
OomMOKH B (POPMYJIMPOBKAX OCHOBHBIX MOHATUH JUCHUILUIUHBI U HE YMEET HMCIOJb30BATh MOJIyYeH-
HbIE 3HAHMS [IPU PELICHUN TUIIOBBIX IPAKTUYECKUX 3a/1a4.

B ocBoeHMM IUCHMIUIMHBI HWHBIMJAMHU W JIMOAMM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbs  OOJBIIOE 3HAYEHHE MMEET WHJIMBUIYyaJbHass yueOHas pabora (KOHCYNbTAallUU) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WuauBuayanbHble  KOHCYJAbTAallMM IO  NPEAMETY  SBISAIOTCA  BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOLIMM HMHAMBUIyaJIM3allud OOYYEHHsT W YCTAHOBIIEHHIO BOCIUTATENIBHOTO KOHTAKTa
MEXIy MpernojaBareileM M OOy4yarollMMCS HHBIMIOM MM JIMIOM C OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

7. IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOTHIA, MCNOJIb3yeMbIX MPH OCYIECTB-
JICHMU 00pa30BaTeIbHOIO0 MpoLecca M0 JUCHUILINHE

7.1 Ilepeyenb MHGPOPMALMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOT M
- KOMHBIOTCpHOG TCCTUPOBAHUC IO UTOT'aM U3YUYCHUA pa3acioB JUCHUIIIINHBI. (HpOBO}II/ITCﬂ B
KOMIIBIOTCPHOM KJIaCCC€, OCHAIICHHOM IIC€PCOHAJIbHBIMHA O9BM n COOTBCTCTBYHOIIIUM IPOIPAMMHBIM
obecnieuenuem (I10),
- Ucnonp3oBanue SJICKTPOHHBIX HpeBeHTaL{I/Iﬁ IIpU MPOBEACHUU ITPAKTUICCKUX 3aHATHM.

7.2 IlepevyeHb JTUIEH3MOHHOTO U CBOOO/IHO PACTIPOCTPAHSIEMOT0 MPOrPaAMMHOI0
odecnmeuyeHud

1. OducHslif maket npunoxxenuit «Apache OpenOftice»

2. llpunoxxeHue Mo3BoJIsiOlIEe IPOCMAaTPUBATE U BOCIIPOU3BOIUTH MeAMaKOHTEHT PDF-
¢aitnoB «Adobe Acrobat Reader DC»
3. [TporpaMMel, IEMOHCTpAIMK BUIE0 MAaTEPHATIOB (TIPOUTPHIBATEND )

«WindowsMediaPlayer».
4. Tlporpamma mpocMoTpa HHTEpHET KOHTeHTa (Opay3ep) « Google Chrome »
5. [Tporpamma daiinoBslit apxuBatop «7-zip»
6.  Ilporpamma nmpocMoTpa UHTEpHET KOHTeHTa (Opay3ep) «Mozilla Firefox»
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7.3 IlepeuyeHb cOBpeMeHHBIX NMPOo¢ecCHOHATBHBIX 023 TaHHBIX U HH(OPMALIMOH-
HBIX CIIPABOYHBIX CHCTEM
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https://experiments.springernature.com/sources/springer-protocols
https://www.uisrussia.msu.ru/
http://www.consultant.ru/online/
http://pravo.gov.ru/
http://pravo.gov.ru/proxy/ips/?start_search&fattrib=1

12. Kopekcol u 3akoHbl P®. IlpaBoBas cnpaBO4YHO-KOHCYJIbTAllMOHHAs CHUCTEMa [pecypc
cBoboanoro gocrymal. — URL: http://kodeks.systecs.ru.

13. PAI'C — Poccuiickuii apXxuB roCylapCTBEHHBIX CTaHIAPTOB, & TAKXE CTPOUTEIBHBIX
Hopm u nipaBuit (CHull) [pecype cBoGoanoro goctymna]. — URL: http://www.rags.ru/gosts/2874/.

14 . OO6mepoccuiickuii nopran «Math-Net.Ru» : mnHdopmanmonHas cucrema aocryna K
HAyYHOUW WH(OpPMAIMU IO MaTreMaruke, (u3nke, MHPOPMAIMOHHBIM TEXHOJIOTUSIM H CMEKHBIM
HayKaM [pecypc cBOOOaHOro joctyna Marematudeckoro wHCTHUTyTa MM. B. A. CrexiioBa PAH]. —
URL: http://www.mathnet.ru/.

15. CnpaBouHo-uHpOpMaIMOHHBIA mopTasl «[ pamMoTa.py» [pecypc CBOOOJHOIrO JOCTYyIa,
(GYHKUMOHMPYET TpU TOAJEpKKe MuHucTepcTBa LHU(POBOTO pPA3BUTHSA, CBSI3M W MAacCCOBBIX
kommyHuKarui P®]. — URL: http://www.gramota.ru/.

16. Hayunas nemarorudeckas siekrponnas oudmuoreka (HIIOB) : [MHOrOoQyHKIIMOHATBHAS

MOJTHOTEKCTOBasT MH(MOPMAIMOHHO-TIOMCKOBAs CHUCTEMa IO IMEJAaroruke M IMCHUXOJOTHH — Pecypc
cBoOoHOTO AocTyna Poccuiickoit akagemun odpasoBanus]. — URL: http://elib.gnpbu.ru.

8. MatepuajbHO-TEXHUYECKOE 0O0ecneyeHue Mo JUCIUIINHE

HaumenoBanue crieri- | OCHaIIEHHOCTH cniennaib- | [lepedeHpb JUIEH3HOHHOTO MPOTrPaMM-
AJIbHBIX TOMEIIECHUI HBIX TOMEUIEHUI HOTO o0OecreueHus
VYueOnbie aynutopun | Mebenb: yueOHas meOeb 1. Apache OpenOffice. The Free and

1uis1 ipoBesieHus 3aHs- | Texuudeckue cpeactsa o0y- | Open Productivity Suite. Apache

THUi1 JICKIIMOHHOTO TUTIA | YEHUS: IPE3CHTAMOHHAS OpenOffice 4.1.3 released — cBo6o1-

TEXHHKA, KOMITBIOTEP HOE MporpaMMHoe obecrieueHue, oec-

CPOYHOE, C HEOTPAaHUYEHHBIM KOJINYE-
CTBOM JIMLICH3HH, IPaBOOOIIaIaTENb:
SUN/Oracle.

2. Adobe. JIuneH31OHHBIH 10TOBOP HA
nporpamMMmHoe obecnieuenue [Adobe
Acrobat Reader DC, Adobe Flash
Player] a5 nepcoHanbHBIX KOMIIbIO-
TEpOB, OECCPOUHBII ¢ HEOIPaHUYEH-
HBIM KOJINYECTBOM JIMIIEH3UH, ITPaBO-
obnanarens — «Adobe Systemsy.

3. Microsoft software license terms
[YciioBUs TUIIEH3MOHHOTO coTJIalie-
HUS Ha UCTIOJIB30BaHUE MMPOTPAMMHOTO
obecnieuenus «Microsoft» (B T. 4. mmpo-
rpaMMHoe obecnieuenue « Windows
Media Player», pacipoctpansiemoe
BMECTE C KOMIIBIOTEpaMH) |, MPaBooO-
nmagarens: «Microsofty.

4. YcnoBus NpegoCTABICHUS yCIyT
Google Chrome. Mcxoanblit ko1
MpeaocTaBseTcs OecraTHo, Oec-
CPOYHO C HEOTPAaHUYEHHBIM KOJIHYe-
CTBOM JIMIICH3UOHHBIX COTJIANIICHUH,
npaBoobnanarens — «Google.

5. Licenses. LibreOffice is Free
Software [cBoO6oHOE ITPOrpaMMHOE
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obecnieuenue LibreOffice], 6eccpou-
HOE, C HEOTPaHUYECHHBIM KOJI-BOM JIH-
1eH3ui, mpaBoobianarens — «The
Document Foundationy.

6. 7-Zip. License for use and distribu-
tion [7-Zip. JIuneH3us Ha UCIOIB30BA-
Hue U pacnpoctpanenue]. CBoboaHoe
nporpaMmmHoe obecredeHue, 6eccpou-
HOE, C HEOTPAaHUYEHHBIM KOJI-BOM JIU-
LIeH3UH, mpaBoobIiagaTens — lgor
Pavlov.

7. JInuensus. IIporpamma
FreeCommander, 6ecriaTHas, cBo-
00JTHOTO KCITOJIb30BaHMUs, OeccpoyHas,
npaBooOaaarens — Marek Jasinski.

8. Mozilla Firefox — 6ecrunaTaas mpo-
rpamMMa Ha ycioBusx [IyOGaumanoit nu-
LEeH31H, 0eCCPOUHOM AJI1 HEOTPAHU-
YEHHOT'0 KOJIMYECTBA T0JIh30BaTEIICH,
pa3paboOTYUKHU — yYACTHUKHU IIPOEKTa
mozilla.org.

Y4eOHble  ayauTopuu
JUI TIPOBENIECHUS 3aHs-
THM CEMUHApPCKOIO TH-
114, TPYNIOBBIX U UHJIH-
BUIYQJIbHBIX KOHCYJIb-
Talui, TEKyHIEro KOH-
TPOJIA U HPOMEXKYTOU-
HOM aTTecTaluu

Mebens: yueOHast MeOeIb
Texuuveckue cpeactsa 00y-
YCHUSA: IMMPE3CHTAlMOHHAs
TEXHHKA, KOMITBIOTEP

1. Apache OpenOffice. The Free and
Open Productivity Suite. Apache
OpenOffice 4.1.3 released — cBo6o1-
HOE IporpaMMHoe obecreyenue, oec-
CPOYHOE, C HEOTPAaHUYECHHBIM KOJINYE-
CTBOM JIMLICH3HH, IPaBOO0OIIa1aTENb:
SUN/Oracle.

2. Adobe. JIunieH31OHHBIH 10TOBOP HA
nporpamMMHoe obecnieuenue [Adobe
Acrobat Reader DC, Adobe Flash
Player] ans nepcoHanbHBIX KOMIIbIO-
TEpOB, OECCPOUHBII ¢ HEOrpaHUYEH-
HBIM KOJINYECTBOM JIMIIEH3UH, ITPaBO-
obnanarens — «Adobe Systemsy.

3. Microsoft software license terms
[YciioBUs TUIIEH3MOHHOTO coTJIalie-
HUS Ha UCTIOJIB30BaHUE MTPOTPAMMHOTO
obecnieuenus «Microsoft» (B T. 4. mmpo-
rpaMMHoe obecnieuenue « Windows
Media Player», pactipoctpansemoe
BMECTE C KOMIIBIOTEpaMH) |, MPaBooO-
nmagarens: «Microsofty.

4. YcnoBus NpegoCTABICHUS yCIyT
Google Chrome. Mcxoanblit ko1
MpeaocTaBseTcs OecriaTHo, Oec-
CPOYHO C HEOTPAaHUYEHHBIM KOJIHYE-
CTBOM JIMTICH3UOHHBIX COTJIANIICHUH,
npaBoobanarens — «Google.

5. Licenses. LibreOffice is Free
Software [cBoO60oHOE ITpOrpaMMHOE
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obecnieuenue LibreOffice], 6eccpou-
HOE, C HEOTPaHUYECHHBIM KOJI-BOM JIH-
1eH3ui, mpaBoobianarens — «The
Document Foundationy.

6. 7-Zip. License for use and distribu-
tion [7-Zip. JIuneH3us Ha UCIOIB30BA-
Hue U pacnpoctpanenue]. CBoboaHoe
nporpaMmmHoe obecredeHue, 6eccpou-
HOE, C HEOTPAaHUYEHHBIM KOJI-BOM JIU-
LIeH3UH, mpaBoobIiagaTens — lgor
Pavlov.

7. JInuensus. IIporpamma
FreeCommander, 6ecriaTHas, cBo-
00JTHOTO KCITOJIb30BaHMUs, OeccpoyHas,
npaBooOaaarens — Marek Jasinski.

8. Mozilla Firefox — 6ecrnaTaas mpo-
rpamMMa Ha ycioBusx [IyOGaumanoit nu-
LEeH31H, 0eCCPOUHOM AJI1 HEOTPAHU-
YEHHOT'0 KOJIMYECTBA T0JIh30BaTEIICH,
pa3paboOTYUKHU — yYACTHUKHU IIPOEKTa
mozilla.org.

HJ’IH CaMOCTOSITEIbHOM pa6OTBI 06yqa}0umxc5[ NpeayCMOTPCHBI IMOMCHICHUS, YKOMIIICKTO-
BaHHBIC CHGHHaJII/ISI/IpOBaHHOﬁ MC6€HI)IO, OCHaAllICHHBIC KOMHI)IOTepHOI\/JI TEXHHUKOHN C BO3MOXKHOCTBIO
INOAKJIOYCHHUA K CCTHU ((I/IHTepHeT» u o0ecrieueHreM AOCTYIIa B 3JICKTPOHHYIO I/IH(I)OpMaI_II/IOHHOO6pa—

30BaTEIbHYIO CPEJly YHUBEPCUTETA.

HaunmenoBanue nome-

IIEHUH IS CaMOCTOSI-

TEJIbHOM paboThI 00Y-
YaKOIUXCS

OcCHAaIIEHHOCTD TOMEIIEHUH
JUJISl CAMOCTOSITETTLHOM pado-
ThI 00YJarOIIHUXCS

[IepedyeHp TMIIEH3NOHHOTO IPOIPAMM-
HOI'0 O0ecIleueHns

ITomemenue ns camo-
CTOATEIbHOU paboThI
obyuatomuxcs (353560,
Kpacnonapckuii kpai,
r. CnaBsiHck-HaKyOaHu,
yi. Kybanckas, 200,
DJEeKTPOHHBIN 3a11 61O-
JIMOTEKH, YN TANbHBII

3am Ne 2, Ne A-1)

Mebens: yueOHast MeOenb
Kommnekr cnenuanusupo-
BaHHOU MeOeNn: KOMIIbIO-
TepHbIe cTosIbl O0OpyIOBa-
HUE: KOMIIBIOTEPHAS] TEXHUKA
C MOJKJIIOYEHHEM K UH)OP-
MaIlMOHHOKOMMYHHUKAIIHOH-
Hou cetn «MHTEpHET» U H0-
CTYIIOM B 3JIEKTPOHHYIO MH-
dhopmarmoHHo-
o0pa3oBaTenbHyIO cpeay 00-
pa30BaTeNbHON OpraHU3aluHy,
KOMMYHHKAITMOHHOE 000pYy-
JIOBaHKE, 00CCIICUNBAIOIICE
JOCTYI K CETH UHTEPHET
(mpoBOJIHOE COETUHEHNE U
0ecrpoBOTHOE COEAMHEHHE
o Texrosorun Wi-Fi)

1. Apache OpenOffice. The Free and
Open Productivity Suite. Apache
OpenOffice 4.1.3 released — cBo6o1-
HO€ MporpaMMHoOe obecreueHue, oec-
CPOYHOE, C HEOTPAaHHUEHHBIM KOJTYe-
CTBOM JIMIICH3UM, TTPAaBOO0Ia1aTENb:
SUN/Oracle.

2. Adobe. JIunieH3nOHHBIN JOTOBOP Ha
nporpamMmMmHoe obecrieuenue [Adobe
Acrobat Reader DC, Adobe Flash
Player] ans nepcoHaNbHBIX KOMITBIO-
TEpOB, 0ECCPOUHBIN C HEOTPAHUYECH-
HBIM KOJTUYE€CTBOM JIUIICH3HA, TPaBO-
obnmanatens — «Adobe Systemsy.

3. Microsoft software license terms
[YcitoBuS TUIIEH3HOHHOTO COTJIaIIe-
HUS HA WCTIOIH30BAHKE MMPOTPAMMHOTO
obecrieuenus «Microsoft» (B T. 4. mipo-
rpammHoe obecrieuenue « Windows
Media Player», pacnpoctpansiemoe
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BMECTE C KOMITbIOTEpaMHu )|, TPaBoo0-
nmanareib: «Microsofty.

4. YcnoBus IpeI0CTaBIECHUS YCIYT
Google Chrome. Mcxoanblii Kot
npenocrasisercs OecriaTHo, Oec-
CPOYHO C HEOIPAaHUYEHHBIM KOJINYe-
CTBOM JIUIICH3MOHHBIX COTJIAIICHUH,
npaBooOiaaarens — «Googley.

5. Licenses. LibreOffice is Free
Software [cBoO60OAHOE MTPOrpaMMHOE
obecrieuenue LibreOffice], 6eccpou-
HOE, C HEOTPAaHUYCHHBIM KOJI-BOM JIH-
1eH3ui, nmpaBoobnanatenb — «The
Document 31 Foundationy.

6. 7-Zip. License for use and distribu-
tion [7-Zip. JIuueH3us Ha UCTIOJIL30BA-
HUe U pacnpocTtpaneHue]. CBobogHOoe
nporpaMMHoe obecrieueHue, beccpou-
HOE, C HEOrPAaHUYECHHBIM KOJI-BOM JTHU-
LeH3ul, npaBooOaxaTens — lgor
Pavlov.

7. JInuensus. IIporpamma
FreeCommander, OecruiaTHas, CBO-
00THOTO MCITOJIb30BaHMs, OeccpoyHas,
npaBooOaaarens — Marek Jasinski. 8.
Mozilla Firefox — 6ecruiathas mpo-
rpamMMma Ha ycioBusx [IyGaumanoit nu-
LIEH3UU, OECCPOUHOM ISl HEOTpaHU-
YEHHOT'O KOJIMYECTBa MOJIb30BaTENeH,
pa3paboTUYUKHU — yYACTHUKHU IIPOEKTa
mozilla.org.

Ilomemenue st camo-
CTOSITENNBHOW ~ paboThI
oOyuarornuxcs (353563,
KpacHonmapckuii  kpaid,
r. CnaBsiHck-HaKyOaHu,
yiIL. KommyHucruue-
ckasg, oM Ne 2, Yu-
TaJdbHBIA 3al OubIHO-
TekH, Ne 2)

MebGennb: yueOHas MeOennb
KomruiekT ciennanu3upo-
BaHHOU MeOeIr: KOMIIbIO-
TepHble cTosbl O00opyaoBa-
HUE: KOMIIBIOTEPHAS TEXHHUKA
C MOJKIIIOYeHHEM K HH(Op-
MaIlMOHHOKOMMYHHUKAITHOH-
Hou cetu «MHTEpHET» U HO-
CTYIIOM B 3JICKTPOHHYIO MH-
(opmanMoHHO-
o0pazoBarenbHyIO Cpeay 00-
pa3oBaTeNbHON OpraHu3alui,
KOMMYHHUKAITMOHHOE 000pYy-
IoBaHHeE, 00ECIIEUNBAIOIIIEE
JOCTYII K CETH HHTEPHET
(TIpoBOIHOE COeTUHEHNE)

1. Apache OpenOffice. The Free and
Open Productivity Suite. Apache
OpenOffice 4.1.3 released — cBo6o1-
HOE IporpaMMHoe obecrieuenue, oec-
CpOYHOE, C HEOTPAaHUYECHHBIM KOJINYE-
CTBOM JIMIIEH3UH, TPaBOOOIaAaTENb:
SUN/Oracle.

2. Adobe. JInnieH31MOHHBIN 10rOBOpP Ha
nporpamMMmHoe obecnieuenue [Adobe
Acrobat Reader DC, Adobe Flash
Player] asis nepcoHanbHBIX KOMITbIO-
TEpOB, OECCPOUHBII ¢ HEOrpaHHYEH-
HBIM KOJINYECTBOM JIMIIEH3UH, ITPaBoO-
obnanarens — «Adobe Systemsy.

3. Microsoft software license terms
[YciioBUS TUIIEH3MOHHOTO coTJIalie-
HUS Ha UCTIOJIB30BaHUE MMPOTPAMMHOTO
obecnieuenus «Microsoft» (B T. 4. mpo-
rpaMMHoe obecrieuenue « Windows
Media Player», pactipoctpansiemoe
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BMECTE C KOMITbIOTEpaMHu )|, TPaBoo0-
nmanareib: «Microsofty.

4. Ycnosus npenocTaBieHus 32 ycayr
Google Chrome. Mcxoanblii Kot
npenocrasisercs OecriaTHo, Oec-
CPOYHO C HEOIPAaHUYEHHBIM KOJINYe-
CTBOM JIUIICH3MOHHBIX COTJIAIICHUH,
npaBooOiaaarens — «Googley.

5. Licenses. LibreOffice is Free
Software [cBoO60OAHOE MTPOrpaMMHOE
obecrieuenue LibreOffice], 6eccpou-
HOE, C HEOTPAaHUYCHHBIM KOJI-BOM JIH-
1eH3ui, nmpaBoobnanatenb — «The
Document Foundationy.

6. 7-Zip. License for use and distribu-
tion [7-Zip. JIuueH3us Ha UCTIOJIL30BA-
HUe U pacnpocTtpaneHue]. CBobogHOoe
nporpaMMHoe obecrieueHue, beccpou-
HOE, C HEOrPAaHUYECHHBIM KOJI-BOM JTHU-
LeH3ul, npaBooOaxaTens — lgor
Pavlov.

7. JInuensus. IIporpamma
FreeCommander, OecruiaTHas, CBO-
00THOTO MCITOJIb30BaHUS, OeccpoUyHas,
npaBooOnamarens — Marek Jasinski.

8. Mozilla Firefox — 6ecruiaTaas mpo-
rpamMMma Ha ycioBusx [IyGaumanoit nu-
LIEH3UU, OECCPOUHOM ISl HEOTpaHU-
YEHHOT'O KOJIMYECTBa MOJIb30BaTENeH,
pa3paboTUYUKHU — yYACTHUKHU IIPOEKTa
mozilla.org.
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