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1.1. LIEJIM OCBOEHMUS AUCLIAIIIMHBI (MOAYJIST)

1.1.1 | obecrieuenrie TOTOBHOCTH CTYACHTA K YCBOCHHIO TCOPETUUCCKHUX OCHOB HAYAJIbHOI'O KypCa MaTCMAaTUKH,

1.1.2 q)OpMHpOBaHI/Ie KOMHeTeHHHﬁ, H€06XOI[I/IMBIX I Hpoq)CCCHOHaHLHOﬁ JCATCIIBHOCTH U CBA3aHHBIX C OBJIAJICHUEM
CHCTEMOI 3HAHUH U yMeHPIfI, COCTAaBJIAIOIIUX HAYIHYIO OCHOBY MAaTCMAaTHU4YCCKOI'O 06p3.30BaHI/ISI MIaJIKX IMKOJBHUKOB U
06CCHe‘II/IBaIOHIyIO BO3MOXXHOCTH UX Pa3sBUTUA CPCACTBAMU MATEMATUKU.

1.2. 3AJIAYM OCBOEHUSI JUCLMUILIUHBI (MOIYJ15T)

1.2.1 |- bopMHEpOBaTH IPEACTaBICHUS O CONUANBHBIX, KyIbTYPHBIX X HCTOPUYECKHUX (PaKTOPaX CTAHOBIECHHUS MATEMAaTHKH;

1.2.2 | - hbopMupoBaTh OCHOBBI JIOTHUECKOTO, aITOPUTMHUIECKOTO U MATEMATHIECKOTO MBIIUICHHUST,

1.2.3 | - bopMupoBaTh yMEHHUS MIPUMEHSATD TOTyICHHBIC 3HAHHS TIPH PEIICHUHN Pa3INYHbBIX 3a/a4, B TOM YHCIIe
po(eCCHOHANBHBIX;

1.2.4 | - bopMupOBaTh IpeICTaBICHAS O MaTEMaTHKE KaK YaCTH O0IeYeTIOBEUECKO KYIIBTYPhI, YHUBEPCAIEHOM SI3BIKE HAYKH,
MO3BOJIAIOLIEM OIUCBIBATh U U3Y4aTh PEAIbHbIE IPOLECCHL U SBICHUS.

2. MECTO JUCIAIIVIMHBI MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

uxxa (pa3aen) OIL | K.M.07

2.1 | TpeGoBanus K npeaBapuTe/JbHOI NOATOTOBKE 00y4Yalolerocs:

2.1.1 JIJ'ISI OCBOCHHA TUCHHUITIINHBI «MaremaTHKa» 06yqaroumecx HCIIOJIB3YIOT 3HAaHUA, YMCHHUSA,

2.1.2 | cocoOBI AESATENBHOCTH M YCTAHOBKH, C(OPMHUPOBAHHBIC B XO/I€ H3y4YCHHS KYpCa MaTEMAaTHKH

2.1.3 | (anrebpa n HaYana aHaIM3a, TEOMETPHS) B CpelHeH 001Ie00pa3oBaTeIbHON MIKOJIE.

2.2 | AucuuminHbl (MOIYJI4) U PAKTHKH, VIS KOTOPBIX OCBOECHHE TAHHOH TUCIUIIHHBI (MOAYJIs1) HEOOX0AUMO KAK
npeiIecTBYIOIIEe:

2.2.1 | I3ydeHne AUCIUTUTUHEL SBISCTCS HEOOXOIMMON OCHOBOH JUTS ITOCTICAYIOMIETO H3yICHHUS

2.2.2 | yaeOHOM AMCIHUILIHHBI - « MeTOINKa TPENoaBaHns MaTEMaTHKI, YCIIEIIHOTO MPOXO0KICHHUS

2.2.3 | nejaroruyeckoi NMpakTUKK, HAIMMCAHHS U 3aILUTHI BBITYCKHOHN KBaTU(pHUKAIIMOHHON paboThI.

3. KOMOETEHLIMH OBYYAIOUIETOCsl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUIIJINHBI
(MOJLYJIsT)

OIIK-8.1: IlpumeHsieT MeTOAbI aHAIM3a MEAArOrHYECKOH CcUTyauuH, HpPodecCHOHAILHON peduekcud Ha OCHOBe
cHelHaTbHbIX HAYYHBIX 3HAHMIA, B TOM 4HcJie B IPpeJIMeTHOI o0/1acTH.

OIIK-8.2: IlpoexTHpyeT M oOCyLIeCTBJIsieT Y4eOHO-BOCHUTATEIbHbINH MpoLecC ¢ ONOpoii Ha 3HAHMSA NpeJIMeTHOH o00JacTH,
TCHXO0JIOTO-NleJarornyecKue 3HaHUs U HAYYHO-000CHOBAHHbIE 3AKOHOMEPHOCTH OPraHU3alMU 00pa3oBaTe/ILHOIO Mpouecca.

OIIK-5.1: OcymecTBiaseT BbIOOpP COAEpP:KAHMS, METOJAOB, NPHUEMOB OPraHU3ALMU KOHTPOJISA M OLEHKH, B TOM 4YHCIE C
HCHOJIb30BAHHEM HH(OPMAIMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHil, B COOTBETCTBHH C YCTAHOBJIEHHBIMH TPeOOBAHUSIMU
K 00pa30oBaTeIbHBIM pe3yJibTaTaM 00y4aroluXxcsl.

OIIK-5.2: OCYIIlCCTBJIﬂeT KOHTPOJb M OUEHKY 06p330BaTe.111,m>1x pe3yjabTaToOB Ha OCHOBE NPUHIHUIIOB 00bEKTHBHOCTH H
AOCTOBEPHOCTH.

YK-1.1: [leMOHCTpPHPYeT 3HAaHHEe OCOOEHHOCTell CHCTEMHOro M KPHTHYECKOr0 MbIILICHHUSI, ApTyMEHTUPOBAHHO (opMHUpPYeT
co0CTBEHHOE Cy:KIeHHe H OLleHKY HH(opMauu, NPUHUMAaeT 000CHOBAHHOE pellleHne.

VK-1.2: IIpumensier Jormyeckue (popmMbl M HpoueAypbl, cnoco0eH K peduieKCMH IO MNOBOAY COOCTBEHHOW M 4YY:KOM
MBICJIUTEIbHOI 1eATeTbHOCTH.

VK-1.3: Ananu3upyer HCTOYHUKM HH(poOpManuu ¢ NeJbl0 BbIABJCHHA HX IPOTHUBOPEYMii M IIOUCKA [JOCTOBEPHBIX
CY:KICHM .

ITK-1.1: 3HaeT cTPYKTYypY, COCTAB U AMJAKTHYECKHUE eJUHHUIbI IPEeAMETHOI 00J1acTH (IpenojaBaeMoro npeaMera).

IIK-1.2: ¥Ymeer oCYLIECTBJSITH OTOOP Y4eOHOr0 COAEP:KAHMA JIS €r0 pealn3aluu B Pa3JIHYHBIX (opmax oO0ydeHusi B
coorBercTBHH ¢ TpedoBanussmu PI'OC OO.

B pe3yabTare ocBOeHUSs IUCHMIIUHBI (MOAYJIsS) 00yYAIOLIUIACS T10KEH

3.1 |3uarnb:

3.1.1 | - Ga30BBIE COCTABISIOMINE 3a/1a4H, KAK OCYIIECTBUTH, IONCK, 00paboTKy, aHAIN3 U CHHTE3 HH(OPMAIUHN JUTS PEIICHUSL
TOCTABJICHHBIX 3a/1a4 Pa3IMYHbIC BAPUAHTLI PECHICHUA IMTOCTAaBJICHHLIX 3a/1a4 Ha OCHOBE CUCTEMHOTO

3.1.2 | mogxoaa, Hay4HBIX METOJIOB U JIOCTHXKEHUH;

3.1.3 | - pasnmunsie coBpemeHHbIe UK T-TexHOMOTHM co3manms, 00pabOTKH! 1 Iepenadr HHOPMAITIH B IPOIIECCE YCBOCHUS
MaTeMaTHYECKUX JMCLUIIINH.

3.1.4 | - TeopeTHYIECKHE OCHOBBI IPHEMOB Pa3BUTHS MOTHBAIIMH 00YJafOMUXCSI K COBMECTHON M MHAUBHUAYAIbHON y4eOHOU U
BOCITUTATENbHON JIESITEeNbHOCTHY;




3.1.5 | - TeopeTHYeCcKHEe OCHOBBI BO3MOXKHOCTEH OCYIIECTBICHUS! KOHTPOJIS M OLICHKH PE3yJIbTaTOB O0YICHHS B COOTBETCTBHH C
YCTaHOBJICHHBIMH TPEOOBaHUSAMH K 00pa30BaTENLHBIM pe3ylibTaTaM 00yJaromuxcs;
3.1.6]|-
3.2 | Ymers:
3.2.1 | - cTaBUTh U aHAIM3UPOBATH 33]1a9y, BBAENAA ¢ 0a30BbIe COCTABISIONINE, PACCMATPUBATh PA3INYHbIC BAPUAHTHI PEIICHHS
[IOCTaBJIEHHBIX 33J]a4 Ha OCHOBE CUCTEMHOT'O M0/IX0/Ia, HAYYHBIX METOAOB U JOCTIKEHHUH,
3.2.2 | nporHO3MPOBATh MPAKTUYECKUE TOCIEICTBUS PA3TUUHBIX CIOCOOOB pELIeHHUs TIOCTABICHHBIX 3a/1a4 U3 Cephl
MaTEeMaTHIECKOTO 00pa30BaHMUs;
3.2.3 | - npuMeHATs UHQOPMALIHOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUN CO3JjaHus, 00paboTKH, epeaayr nHGOopMaLuu st
PEIIeHHs Pa3TNIHBIX KOMMYHHKATHBHBIX 3a]1a49 B MPOIIECCE YCBOCHUS MATEMAaTHICCKUX JUCIUILINH.
3.2.4 | - ocyIIEeCTBIATD KOHTPOJIS U OLICHKH PE3yNBTaTOB 00YUCHHUS B COOTBETCTBUH C YCTaHOBJICHHBIMU TPEOOBAHUSIMHI K
00pa3oBaTeNBHBIM Pe3yIbTaTaM 00YyJaroIIIXCs;
3.2.5 | - peann30BBIBATh COJCPIKAHNE MIPEIIOIaBaeMOT0 IIPEIMETa B COOTBETCTBHIH C TPEOOBaHMAMH (herepabHBIX
TOCYZIapCTBEHHBIX 00pa30BATENBHBIX CTAHIAPTOB U OCHOBHO 00111e00pa30BaTENbHON MTPOTPAMMBIL,
3.3 | Baaners:
3.3.1 | - HaBBIKAMU IOCTAHOBKY M aHAIIN3a 33/Ia4M, paccMaTpUBATh Pa3JIMYHbIC BAPUAHTHI PEIICHNUS TIOCTABICHHBIX 3a/1a4 Ha
OCHOBE CUCTEMHOTO MOAX0/1a, HAYYHBIX METOJOB U JOCTIKEHHUH, MPOTHO3UPOBAHHS MPAKTUIECKUX
3.3.2 | moceicTBH Pa3IHMYHBIX COCO00B pEeNIeHNs HOCTAaBICHHBIX 3a7a4 U3 Chepbl MaTeMaTHIECKOTO 00pa30BaHMsI.
3.3.3 | - HaBBIKAMH KCIIOJIL30BAHUS IPUEMOB PA3BUTHSI MOTHBAIUN OOYJAIOIINXCS K COBMECTHOW Y MHIMBHYATbHON ydeOHOU U
BOCIIATATEIBHOM NIESITENbHOCTH.
3.3.4 | - HaBBIKAMH OCYIIECTBICHUS KOHTPOJIS U OIICHKH PE3yJIbTaTOB 00YIEHHSI B COOTBETCTBHHU C YCTAHOBICHHBIMHU
TpeOoBaHMSAMH K 00pa30BaTENbHBIM Pe3yIbTaTaM 00yJaromuXcs.
3.3.5| - npueMaMu peaju3anu CoAepKaHUs
3.3.6 | mpemoraBaeMoOTO TIPEMETa COOTBETCTBUH C TPEOOBAHMAMH (eIepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHAAPTOB U OCHOBHOM 00Ie00pa30BaTeIbHOM TPOTPaMMEL.
4. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI (MO YJIS)
Kon HaumenoBanue pasnenoB u tem /Buag | Cemectp / | YacoB | Komneren- Jluteparypa
3aHATHS 3aHsiTHS/ Kypce M1
Pazpnen 1. 1 cemectp
1.1 MHoecTBa U onepauuy Hag HuMH /Jlex/ 1 6 VK-1.1 YK- JI1.1J12.2
1.2 VK-1.3
1.2 MHoxecTBa 1 onepanuu Hag Humu /TIp/ 1 6 YK-1.1 VK- JI1.1J12.2
1.2 VK-1.3
1.3 MHoxecTBa 1 onepauuu Hag Humu /Cp/ 1 9 YK-1.1 VK- JI1.1 J11.2J12.2J13.1
1.2 VK-1.3
1.4 Bricka3bpiBaHUS U JIOTHYECKHE 1 4 VK-1.1 VK- J1.2
oneparuu Ha HUMH. [Ipenukarte u 1.2 VK-1.3
JIOTUYECKHE OTIepaIiy HaJ HUMH. /JIek/
1.5 Bricka3biBaHUS U JIOTUYECKHE 1 4 YK-1.1 VK- JI1.2J12.1
onepauuu HaJ HUMU. [Tpeauxartsl u 1.2 VK-1.3
JoTUYecKre onepanuu Hag HuMA. /I1p/
1.6 BrickasbiBaHUS U JIOTUYECKHE 1 10 YK-1.1 VK- JI1.2
oneparuu Ha HUMH. [Ipenukartel u 1.2 VK-1.3
JIOTHYecKye onepanuu Haa HuMu. /Cp/
1.7 Ymozakmouenus. Paccyxaenust. /JIex/ 1 4 VK-1.1 YK- JI1.2
1.2 VK-1.3
1.8 Ymo3zaxmouenus. Paccyxnenwst. /Tlp/ 1 4 YK-1.1 VK- J1.2
1.2 VK-1.3
1.9 Ymo3zaxmouenus. Paccyxnenus. /Cp/ 1 10 YK-1.1 VK- JI1.2
1.2 VK-1.3
1.10 CooTBeTCTBHA, 1 6 VK-1.1 VK- JI1.2
otHoIeHus /JIek/ 1.2 VK-1.3
1.11 CootBeTcTBUS, 1 6 VK-1.1 YK- JI1.2712.1
otnomenwus /ITp/ 1.2 VK-1.3
1.12 CooTBeTCTBH, 1 10 VK-1.1 VK- JI1.2712.1
otHomenus /Cp/ 1.2 YK-1.3
1.13 /Ox3amen/ 1 27 YK-1.1 VK- JI1.2J12.1
1.2 VK-1.3




Paznen 2. 2 cemecTp

2.1 OneMeHTbI 8 OIIK-5.1 J1.2
anreops! /JIex/ OIK-5.2
2.2 DJIeMEHTHI 4 OIIK-5.1 JI1.2J12.1
anreopsr /IIp/ OIIK-5.2
2.3 DNEMEHThI 18 OIIK-5.1 JI1.2
anreopsr /Cp/ OIK-5.2
2.4 AKCHOMaTHYeCKOE MOCTPOEHHE 6 OIIK-5.1 JI1.2
MHOECTBA LEJIBIX OIIK-5.2
HeoTpULATEeNbHBIX yncen. /Jlex/
2.5 AKCHOMAaTHYECKOE MOCTPOCHHE 4 OIIK-5.1 JI1.2J12.1
MHOJKECTBA LIENbIX OIIK-5.2
HEOTpHIATEeNbHBIX yncen. /TIp/
2.6 AKcHOMaTH4ECKOE MOCTPOCHHE 18 OIIK-5.1 JI1.2
MHOECTBa IIEJIbIX OIlK-5.2
HEOTpHIATENbHBIX uncen. /Cp/
2.7 TeopeTnko-MHOKEeCTBEHHBII 6 OIIK-5.1 JI1.2
TIOAXO0/1 K TIOCTPOCHUIO MHOKECTBA OIIK-5.2
LENBIX HEOTPHULATENbHBIX YHUCENT U
nevicreuii Hag HUMH. /JIex/
2.8 TeopeTnko-MHOKECTBEHHBII 2 OIIK-5.1 JI1.2J12.1
TIOAXO0/ K TIOCTPOCHUIO MHOKECTBA OIIK-5.2
LIENTBIX HEOTPHUIATEILHBIX YHCEN U
nevictBuid Hax HUMH. /TIp/
2.9 TeopeTnko-MHOKECTBEHHBIH 14 OIIK-5.1 JI1.2
TIOAXO0/1 K TIOCTPOCHUIO MHOKECTBA OIIK-5.2
LIEJIBIX HEOTPHULIATENIbHBIX YUCEN U OI1K-8.1
nevictBui Haa HumH. /Cp/
2.10 HarypanbHoe uucio kak mepa 4 OIIK-5.1 JI1.2
BeIUYMHBIL. /JIeK/ OIIK-5.2
OIIK-8.1
2.11 HatypanbHoe uncio kak Mepa 4 OI1K-5.1 JI1.2J12.1
BenuuuHel. /TIp/ OIIK-5.2
OI1K-8.1
2.12 HarypanbHoe uucio xkak mepa 8 OIIK-5.1 JI1.2J12.1
Benu4yuHbL. /Cp/ OIIK-5.2
OI1K-8.1
2.13 PaznuunbIe MOAXOABI K OTIPEACTICHUIO 10 VK-1.1 JI1.2J12.1
HaTypaJIbHOTO YMCIIa U AEUCTBUH HAJl OIIK-5.1
yucnamu /J1a6/
Paznen 3. 3 cemectp
3.1 Cucremsr 6 OIIK-8.1 J1.2
cuucienus /Jlex/ OI1K-8.2
IK-1.1 IK-
1.2
32 Cucremsr 6 OIIK-8.1 JI1.2712.1
cuucnenus /ITp/ OIIK-8.2
33 CucreMsl 18 OIIK-8.1 J1.2
cuucnenus /Cp/ OIIK-8.2
MK-1.1
3.4 TekcToBast 3a1aya U Mpolecc ee 8 OIIK-5.1 JI1.2 J11.3
pemenus /Jlex/ OIlK-5.2
OI1K-8.1
3.5 TekcToBast 3a1aya ¥ npoiecc ee 4 OIIK-5.1 JI1.2 J11.3J12.1
pemenns /Tlp/ OIIK-5.2
OINK-8.1
3.6 TexcroBast 3aja4a U MpoLece ee 20 OIlK-5.1 JI1.2 JI1.3
pemenus /Cp/ OIK-5.2
OINK-8.1
3.7 Pacumpenus 10 OIK-5.2 JI1.2
noHsTus uncna /Jlex/ OIIK-8.2




3.8 Pacmmpenus 3 4 VK-1.3 JI1.2J12.1
nonsTHs uucia /I1p/ OIIK-5.1
OIIK-8.1
3.9 Pacumpenus 3 20 VK-1.2 VK- JI1.2
noustus uncna /Cp/ 1.3
3.10 CriocoObI ¥ METOJIbI PEIIICHUS TEKCTOBBIX 3 10 YK-1.2 VK- JI1.3
3amadq /J1a6/ 1.3 OIIK-
8.1 OIK-
8.2 TIK-1.2
3.11 M3yueHue BeIrunH B Ha4YaJIbHOU 4 4
mkoste /J1a6/
Paznea 4. 4 cemecTp
4.1 OcHOBBI TEOpUU 4 10 OIIK-5.2 JI1.2
neanMocTH /J1ex/ OIK-8.1
4.2 OCHOBBI TEOPHH 4 10 OIIK-5.2 1.2
nemamoctu /TIp/ OI1K-8.1
MK-1.1
4.3 OcHOBBI TEOpUU 4 12 OIIK-8.1 JI1.2
nenmumoctu /Cp/ TIK-1.2
4.4 DJIeMEHTHI 4 10 OIIK-8.2 JI1.2
reomerpuu /JIex/ IK-1.1 IK-
1.2
4.5 DJIeMEHTHI 4 6 OIIK-8.2 JI1.2
reometpuu /IIp/ [K-1.1 K-
1.2
4.6 DNEeMEHThI 4 20 OIIK-8.2 JI1.2
reomerpuu /Cp/ MK-1.1 K-
1.2
4.7 Benwuune u ux 4 12 OIIK-8.1 JI1.2
n3Mepenue /Jlex/ OIIK-8.2
MK-1.1 K-
1.2
4.8 BenuuuHb 1 ux 4 6 ITK-1.1 TTK- JI1.2
n3mepenue /TIp/ 1.2
4.9 Benuunns! u ux 4 17 OIIK-8.1 JI1.2
n3mepenne /Cp/ OIlK-8.2
IK-1.1 IIK-
1.2
4.10 /OK3amen/ 4 27 OIK-8.1 J1.2
OI1K-8.2
MK-1.1 K-
1.2
4.11 M3yueHue 311eMEHTOB r€OMETPHUH B 4 6
HavampbHOH mkote /J1ab/

5. ®OHJ OIIEHOYHBIX CPEJCTB

5.1. [lepeyeHb HHANKATOPOB 0CTHKEHUsI KOMIIETEHIIMI{, )OPM KOHTPOJISI M OLIEHOYHBIX CPEICTB

YK-1: CiocoGeH OCyLIeCTBIATh MMOUCK, KPUTUUECKUI aHAIN3 U CUHTE3 HH(OPMAIHHY, IPUMEHSITh CUCTEMHBIH ITOAX0 IS
pelIeHys TTOCTaBICHHBIX 33124

VK-1.1: [leMoHCTpUpYeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO M KPHTHYECKOTO MBIIUICHHUS, apTYMEHTHPOBAaHHO (hOPMHUpPYET
COOCTBEHHOE CYXKJICHIE U OIIEHKY HH(pOopManuy, IpHHIMAaeT 000CHOBaHHOE PEIICHHE.

VK-1.2: [Ipumensiet noruueckue GOpMbl U IPOLEAYPHI, CIIOCOOEH K pedieKCHH MO TOBOAY COOCTBEHHOH U UyXOH MBICITUTENbHOM
JEATETBHOCTH.

YK-1.3: AHanm3upyetr HCTOYHUKH HH(POPMAIIHH C IENbI0 BRIIBICHHS UX ITPOTHBOPEUHI M TIOMCKA JTOCTOBEPHBIX CY)KICHHH.
OI1K-5: CriocoGeH OCyLIeCTBIATh KOHTPOJIb U OLIEHKY (hOPMUPOBAHUS PE3YNbTaTOB 00pa30BaHUS 00YJarOIIUXCS, BBIBISATE U
KOPPEKTHPOBATH TPYIHOCTH B 00ydeHUN

OI1K-5.1: OcymiecTBisieT BEIOOP COAEPKaHMUS, METOIOB, TPHEMOB OpTaHU3AIlH KOHTPOJISA U OI[CHKH, B TOM YHCIIE C
HCIIONIb30BaHHEM MH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, B COOTBETCTBHH C YCTAHOBICHHBIMH TPEOOBAaHUAMH K
00pa3oBaTeNbHBIM pe3ylbTaTaM 00yJaromuXcs.

OIlK-5.2: OcymecTBisieT KOHTPOJIb U OLIEHKY 00pa30BaTENbHbBIX PE3YIbTaTOB HA OCHOBE IIPUHIUIIOB OOBEKTHBHOCTH U
JOCTOBEPHOCTH.

OI1K-5.3: BeIIBIsIET U KOPPEKTUPYET TPYAHOCTH B O0YIEHHUH, pa3pabaThIBaeT MPEAT0KEHHUS 110 COBEPIICHCTBOBAHHIO




00pazoBaTeNBHOTO TIpOIIecca.

OIIK-8: CriocobeH oCyIecTBIATh IeJaroTHYECKYIO IESITETBHOCTh Ha OCHOBE CHEIIMANBHBIX HAYIHBIX 3HAHUH

OI1K-8.1: [IpumeHsieT METOABI aHATH3a IEAArOTHYECKON CUTYAINH, TPOGECCHOHANBHON peIeKCHH Ha OCHOBE CIIEIMATbHBIX
HAaYJYHBIX 3HAHHH, B TOM YHCIIE B TIPEIMETHOI 00nacTu.

OI1K-8.2: [IpoeKkTrpyeT M OCYHIECTBIIAET YIeOHO-BOCIUTATENHHBIN MPOIIECC C OTIOPOI Ha 3HAHHS MPEAMETHON 00JIacTH,
MICHXO0JIOTO-TIEIaTOTHIECKHE 3HAHUS U HAyTHO-000CHOBAHHBIE 3aKOHOMEPHOCTH OpraHU3anuy 00pa30BaTeIbHOTO IPOIecca.
IIK-1: Ciocoben ocBauBaTh U UCHOJIb30BATh TEOPETUYECKUE 3HAHUS U TPAKTUYECKUE YMEHHUS M HABBIKH B IIPEAMETHOH obnacTu
TIPU pelIeHIH PO(ECCHOHATBHBIX 3a1a4

TIK-1.1: 3HaeT cTpyKTypy, COCTaB ¥ JUIAKTUIECKIE eNNHUIIBI TPEIMETHON 00IacTH (TIPETo1aBaeMoro IpeiMeTa).

[IK-1.2: YMmeeT ocymecTBIsATh 0TOOP YIEOHOTO COAEPIKAHKS AT €r0 pPeaTn3alii B pa3IndHbIX (hopMax 0OyIeHHUsI B COOTBETCTBUH
¢ TpeboBanusmu GI'OC OO.

5.2. TexHoJsioruueckasi KapTa J0CTUKEHHS HHIUKATOPOB

1 cemectp

CeMHHapCKHUE 3aHATHS

Bomnpocs! u 3a1aHug K ceMHHApCKUM 3aHATHAM 10 6ammoB
TecroBele 3aganus 20 OayuioB

KonTtponsnslii cpe3

TecroBsle 3amanns 10 GannoB

Kontponsnas pabora 20 Gamios

CamocrosiTenbHa st padoTta

IMpoexT (rpynmoBoit u HHAUBUAYaNbHEIH) 20 6amioB
Ox3zamen 20 6annoB

UTOTO 100 6amioB

2 cemectp

CeMMHapCKHe 3aHATHA

Bormpocs! u 3aanus K ceMHUHapcKkuM 3aHATHAM 10 6ainos
TecroBsle 3amanns 20 OayioB

KonTpoubhslii cpes

TecroBble 3aganus 10 GayuioB

Konrponsnas padora 30 OamroB

CamocrosTensHa 5 pabora

IIpoexkT (rpynmoBoit 1 HAWBUAYAIbHBIH) 10 GamnoB
3ager 20 6ammoB

UTOTO 100 GaymmoB

3 cemectp

CeMHHapCKHE 3aHATHS

Bomnpocs! u 3a1aHusg K ceMHHApCKuM 3aHATHAM 10 GanioB
TecroBble 3aganus 20 OayuioB

KoHTponbHEIH cpe3

Konrponsnas pabota 1 20 6Gammos

Konrponsras pabora2 20 Gammos
CamocrosiTenbHa s paboTa

ITpoekT (rpynmoBoi 1 UHIUBUAYTEHBIH) 20 6aioB
3ager 10 GamroB

UTOTO 100 6anmnoB

4 cemecTp

CeMuHapCKHE 3aHATHS

Bompocs! 1 3agaHus K ceMUHApCKuM 3aHatusiM 20 6amnoB
KonTponbHbIii cpes

TecroBsie 3amarns 20 Gamios

Kontponbnas pabora 20 Gamios

CamocrosiTenbHa st paboTta

IMpoexT (rpynmoBoit u HHAUBUAYaNbHEIH) 20 6amioB
Ox3zamen 20 6annoB

UTOTO 100 6annoB

5.3. ®opMbI KOHTPOJISI H OLIEHOYHbIE CPEACTBA

CEMECTP 1

3.1. Boripocsl 0 TeMaM CEMUHAPCKUX 3aHATUMN:

Tema: MHOecTBa U oneparuy Haxl HUMUA. CIocoOBI 3a1aHusT MHOKECTB. OTHOIICHHSI MEXKY MHOXKECTBAMH
1. UTo MOHMMAIOT IO MHOYKECTBOM, DJIEMEHTOM MHOKECTBa?

2. YTo 3HAUUT «MHOXECTBO 3aTaHO»?

3. MOXHO JT1 CYMTATh MHOKECTBO A 3aJaHHBIM, €CJIA U3BECTHO, YTO B U C €T0O dJIEMEHTHI?




4. Kaxumu crioco6aMy 3a1afoTcs MHOKECTBa?

5. MoXHO 7H OJJHO ¥ TO K€ MHOKECTBO 3a/1aTh PAa3IMIHBIMU criocobamu? IIpuBeanTe IpIMeEpHI.

6. Korma roBopst, uro MHOKecTBa A u B mepecekarorcs, He epecekarorcs?

7. YTo 3HAUUT MHOXKECTBO B siBisiercss moagMHOKecTBOM A?

8. Kakue n1Ba MHOKeCTBa Ha3BIBAIOTCS PAaBHBIMHA?

Tema: Onepanuu HaJ MHOXKECTBaMH (Tiepeceyenre, 00beTMHEHNE, BEIYUTaHUE)

1. Kak onpenensiorcst nepeceueHue, 00beIMHeHne, pa3sHoCcTh MHOXecTB? Kak 3amucathb 3Tu onpeeneHns B CHMBOJINYECKON
¢dopme? Kak npencraBuTth nepecedcHre, 00beANHEHIE U Pa3HOCTh ABYX MHOecTB rpadudeckn? Kak Ha3pIBaeTcs AeiCTBHE IpH
MIOMOIIM KOTOPOTO HaXOIAT MepecedeHne MHokecTB? O0neauHenne? PasnocTs?

2. Kak crenyer HaXOAUTh MepeceyeHre, 00beIMHEHNE, PA3HOCTD 2-X MHOXKECTB, €CITH: a) 3JIEMEHTHI MHOKECTB TIEPEYHCIICHBL; 0)
MHOYKECTBA 3a/laHbl IIPU IOMOLIM XapaKTEPUCTUUIECKUX CBONCTB UX 3JIEMEHTOB?

3. U3BectHo, uT0o B [ A. Kakum Oyzner B 3TOM cirygae niepecedeHre, 00beIMHeHNe U Pa3HOCTh MHOXeCTB A u B?

Tema: PazOueHne MHOKECTBA Ha KJIACCHI

1. B kakoM citydae CUMTaloT, YTO MHOXKECTBO X pa3duTo Ha kinaccel X1, X2, ..., Xn?

2. IlpuBeanTE IPHMEPHI IPABIIIEHO BHIIOJHEHHOTO pa30HeHNs MHOKECTBA Ha KJIACCHI.

Tema: BeickassiBaHus U peuKaThl. KOHBIOHKINS, AU3BIOHKIUS M OTPHUIIAHNE BBICKA3BIBAaHUH U IIPEUKATOB

1. Kak onpenensor NOHATHS «BBICKA3bIBAHUE)» M «BBICKa3bIBaTeNbHAS opmar?

2. B ueM oTiin4Me COCTaBHOTO BHICKA3bIBAHUS OT 3JIEMEHTapHOI0?

3. Kak onpenemnsfor KOHBIOHKITHIO, TU3BIOHKITUIO U OTPHUIIaHHE 3JIEMEHTAPHBIX BhICKa3bIBaHUNA? Kak MOXHO HaWTH 3HAUCHUS
WCTUHHOCTH COCTaBHBIX BBICKA3bIBAHMN?

4. Kak onpenenstor KOHbIOHKIUIO, TU3BIOHKIINIO U OTpULIaHKE IpeankaToB? Kak HaXoasaT MHOXKECTBa HCTUHHOCTH KOHBIOHKIIHH,
JU3BIOHKIUY, OTPULIAHUS TPEJUKATOB?

5. Kakum 06pa3oM cTpoST OTpHIIaHHUE BBHICKA3bIBAHUN M MPEIUKATOB, IMEIOIINX PAa3IHIHYIO CTPYKTYPY (YKa3aTh pa3IHIHbIe
crocoOml)?

Tema: Bricka3biBaHMS ¢ KBAHTOPAMH U UX OTPULIAHUS

1. Kaxwue ciioBa Ha3BIBaIOT B JIOTHKE KBaHTOpaMu? KakoBo nx HazHaueHue? [IpuBenute nmpuMeps! BEICKAa3bIBaHUN C KBAHTOPaMHU
OOIIHOCTH U CYIIECTBOBAHUSL.

2. Kak moxHo0 npounTtats 3anucu (IxX) A(x), (Ox0X) A(x)? UTo npeacTaBisieT B 3TUX NPEATOKEHUAX 3auch A(X)?

3. Kak cTposT OTpHIIaHUs BHICKa3bIBAHHI C KBAHTOPAMHU (yKa3aTh pa3InIHbIC CIIOCOOBI)?

4. Kak ycTaHaBIMBaIOT 3HAYEHNE UICTUHHOCTH BbICKa3bIBaHUS C KBAHTOPAMHU?

Tema: OTHOLIEHUE JOTUYECKOTO CIIEAOBAHMS U paBHOCHIBHOCTH. HeoOXoaumble 1 A0CTaTOUHbIE YCIOBUS. TeopeMbl. 3akoH
KOHTPano3ULUI

1. IIpu KakoM YCIIOBHH MOXKHO YTBEp)KAATh, UTO MpeIokeHne B ciaemyer u3 nmpemnoxenns A?

2. B kakOoM OTHOIIIEHWHU HAaXOSITCS MHOYKECTBa UCTUHHOCTH NpeAUKaToB A U B, ecnu n3BectHO, 4to B cienyer u3 A? [lpuBenure
npuMep.

3. Kakue 2 npeioxkeHus cautatoT paBHocwiIbHbIMU? [IpuBenuTe npumep.

4. B KakOM OTHOIIEHUY HAXOJATCS MHOXKECTBA UICTUHHOCTH IPEeAUKATOB A U B, eciu u3BecTHO, 4To A paBHOCHIBHO B?

5. KakoB cMBICI OHATHI «HEOOXOIMMOE YCIOBHEY, «JOCTATOUHOE YCIOBHE)?

6. KakoBa Jioruyeckasi CTpyKTypa T€OpeMbl?

Tema: JlenyKTHBHBIE YMO3AKIIIOUECHHUS

1. Kaxyro TOru4ecKyro Olepaliiio Ha3sIBaoT yMo3akoueHneM? IIpuBeanTe mpumep.

2. Ha xaxue rpymnisl MOXKHO pa3AeuTh YMO3aKIIOUEHHS, €CITU B OCHOBE Kilaccu(ukanuu OyieT JekaTh OTHOILIEHHE JIOTHYECKOTO
cienoBaHus?

3. Kaxwue BBIIEINSIOT CXEMBI e TyKTUBHBIX (HEeYKTHBHBIX) YMO3AKIIOUCHUH? 3alHIINTE MX, UCTIONB3YS CHMBOJIBI.

4. Kak npu nomomu kpyros Difniepa yoeIuThCs B HCTHHHOCTH TPaBUIT 3aKII0UEHHUS, OTPULIAHUS U CUJIOTU3Ma?

Tema: Henosinast uHaykuus U ananorus. Cnoco6bl MaTeMaTHYeCKOTO JOKa3aTenbCcTBa

1. KakoB Jloruueckuii CMbICI 10Ka3aTeabCTBa?

2. Kakue criocoObl MaTeMaTHYECKUX JIOKA3aTEIBCTB BaM 3HAKOMBI?

3. YTo NOHMMAIOT MO HHAYKTUBHBIMU YMO3AKITIOUEHUSIMH U YMO3aKTIOUEHUSIMH IO aHAJIOTHH?

4. Kakoe yMO3aKJII04eHe Ha3bIBAIOT HEMOJHOW WHIYKITUEH?

5. Beerna v BBIBO/IBI, TOJTy4E€HHBIE MTPH MTOMOIIN HETIOTHOW MHAYKIUH, SBJISIOTCS BEPHBIMHU?

Tema: INonstue otHomenus. CnocoObI 3aaHKs OTHOIIECHNHA HAa MHOKECTBE.

1. ChopmynupyiitTe onpeaeneHue MOHATHS OTHOIICHHUS, 3aIHIIUTE €ro UCIOIb3Ysl MATEMAaTHIECKYIO CHMBOITHUKY.

2. Kaxwue crioco0Bl 3aJaHNs OTHOIICHUI BaM U3BeCTHEI? [lepeuncinTe X 1 NpUBEIUTE IPUMEPEL.

Tema: CoOTBETCTBHUS MEX/Ty SIEMEHTAMH JBYX MHOKECTB

1. Chopmynupyiite onpeaeneHne MOHATHI COOTBETCTBUS MEX/IY JIEMEHTaMH IBYX MHOXeCTB. [IpuBeuTe mpumepsl.

2. Kak n300pakaercsi COOTBETCTBHS MEXy DJICMEHTaMH JIByX MHOKecTB Ha rpade? [IpuBeaure mpuMepsl.

3. ChopmynupyiiTe onpenelieHre MOHATHS B3aUMHOOJHO3HAYHOTO COOTBETCTBUS. [IprBeuTe MPUMEpHI.

4. Kak n3o006paxaeTcs B3aMMHOOJHO3HAYHOE COOTBETCTBHE MEXK/Ty SIEMEHTaMH JIBYX MHOXKECTB Ha rpade? [IpuBenute npumepsl.
3.2. [Ipumepsbl TECTOBBIX 3a/IaHUN:

Br10epu Bce mpaBrIIbHBIC BapHAHTHI OTBETOB

Ecnm Ha MHOECTBE CTYICHTOB TPYIITEI PACCMaTPHUBATh JBA CBOICTBA: "OBITH OTIMYHUKOM" U "OBITh CHOPTCMEHOM'", TO pa3OueHHe
MIPOU30MIET Ha KIIacChl:

a) TIOJIMHOYKECTBO CTYICHTOB TPYIIIIBI, SBISIONIMXCS ¥ OTIIMYHUKAMH, U CIIOPTCMEHAMH 0) MOJJMHOKECTBO CTYACHTOB IPYIIITHI,
SIBIISTOIINXCS OTIIMYHUKAMHA

B) MOJIMHO>KECTBO CIOPTCMEHOB TPYIIIBI, HE SIBISIOMINXCS OTIIMYHUKAMH T') IOJMHOYKECTBO CTYAECHTOB TPYIIIIBI, SIBISIOIIXCS




CIIOPTCMEHAMHU
1) HOAMHOXECTBO OTIMYHUKOB TPYIIIBI, HE SBIISIOMNXCS CIOPTCMEHAMHI

€) TIOAMHOXECTBO CTYAEHTOB IPYIIIbI, HE ABISIOMINXCS HU OTIMYHUKAMH, HA CIOPTCMEHAMU

3.3. [IpumepHsbIe 3a1aHusT KOHTPOJIBHBIX PadoT:

KontpomnpHas paborta o Teme «MHOkecTBa» Bapuanr 1

1. JIaHBI MHOXKECTBA: A - MHOXKECTBO HATYpPaJIbHBIX JIBY3HAYHBIX YETHBIX YHCEII, KPATHBIX 7; B - MHOXXECTBO HEUETHBIX
HaTypaJbHBIX YHcell, 00NbIINX 95.

a) Onpeznenure BUJ JaHHBIX MHOXKECTB.

0) 3amumnTe, UCIIONIB3Ysl CUMBOIIBI, XapaKTEPUCTHYECKOE CBOMCTBO JAHHBIX MHOKECTB (BBITIOHUTE 3aJaHHE IBYMS CITIOCOOaMHM).
B) MEPEUHCIUTE TEMEHTH KOHEYHOTO MHOXKECTBA.

T) UCHONb3ys 3HaKku [ u [, 3anummre 10 BEpHBIX YTBEpKICHHMH.

2. U3BecTHO, 4yTO A - MHOKECTBO Jienutenedt yncina 18, B - MHOecTBO pocThix uucesn, MeHbmux 20, C - MHOKECTBO YETHBIX
YHceN, MEHBIINX 25. 3anummTe 3JeMeHTHl ciaeayromux MHoxkecTB: A, B, C, ALIC, ATIC, A[IB, A\C, C\B, AL/B[IC, A[IBLIC.

3. lansl MHOXeCTBa: Y - MHOXECTBO BCEX TPEYrOJIbHUKOB IIIOCKOCTH, P — MHOKECTBO OCTPOYIOJIbHBIX TPEYrOJIbHUKOB, X —
MHO’KECTBO PaBHOOEAPEHHBIX TPEYTOJILHUKOB, C — MHOXKECTBO MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

a) Hauepture kpyru Diinepa s maoxects Y, P, X, C u 3amTpuxyiite o0macts, n3o0paxaronryio MEOecTBO B=(P\X)[1C.

6) Chopmynupyiite XapakTepUCTHUECKOE CBOMCTBO MHOXKeCTBa B.

B) M300pasure nBe Gurypsl npuHauiexkariie MHOXXeCTBY B 1 1Be gurypsl He npuHaexaie MHOXeCTBY B.

4. Pa36eliTe MHOKECTBO HATYPaIBHBIX YHCEI HA KJIACCHI IIPH MOMOIIH CBOMCTB: «OBITh KPATHBIM 3» U «OBITH KPATHBIM 27».
YKaXuTe XapaKTepUCTUIECKOe CBOHCTBO AJIEMEHTOB KaXKIOTO KIacca M HA30BUTE 10 [[BA YHCIIA - IIPEICTABUTENS STHX KITaCCOB.

5. M300pa3uTe Ha KOOPIMHATHOW INIOCKOCTH 3JIEMEHTHI IeKapTOBa Mpou3BeaeHuss MHOKecTB X 1 Y, ecnu: X= {x/x[] Z,-5 (1 x [J
2}, Y =1[0;5).

3.4. TIpumep npoexTa (TPyIMIIOBOTO M HHIWBUIYAIEHOTO):

1. Coznanue npe3eHTanun 1o TeMe «BbIcka3pIBaHUS U IPETUKATED».

2. HaiinuTe B yueOHMKAX IJIsl HAYAIBHOI MIKOJIBI MPHMEPHI BEICKAa3bIBaHMIT ¢ KBaHTOpaMH. Kak ydauecs ycTaHaBInBaOT
3HaveHne ux uctuaHocTH? OTBeT 0OOCHYITe. [IpencTaBpTe Bal pe3yIbTaTh B BUIE TPE3CHTAIINH.

3.5. Bonpocsl K 3K3aMeHy:

1. ITonsTHE MHOXECTBA, DJIeMEeHTa MHOKecTBa. [lycroe MHOKecTBO. CriocoObl 3aJaHUsT MHOMKECTB.

2. OTHOILIECHHS MEXy MHOJKECTBAMH, UX N300paKEHNE C MOMOILbIO Kpyros Diiepa. [Ipumeps! yrpakHeHHI 13 HadalbHOTO Kypca
MaTEMAaTHKH, B KOTOPBIX BCTPEUAIOTCS Pa3IMIHBIC CIIOCOOBI 3a1aHIS MHOKECTB, BBIICICHHS II0AMHOKECTB.

3. Oneparuy 00beIUHEHNS U IEpECEUEHUSI MHOXKECTB, 3aKOHBI ATUX omepanuil (¢ foka3arenscTBoM). [Ipumeps! ynpakHeHuit U3
HayaJIbHOTO Kypca MaTeMaTUKH, TIPH BBIMOTHEHHU KOTOPBIX BCTPEUAIOTCS ONEpalui 00bEANHEHUS U NIEPECEUEHNsT MHOMKECTB.

4. Pa3HOCTH MHOKECTB, JONOJTHEHNE K IOAMHOXECTBY. 3aKOHHI ic MopraHa. [IpuMeps! yrpakHeHHH W3 Ha4albHOTO Kypca
MaTEeMAaTHUKH, B KOTOPBIX BCTPEYaeTcs pa3HOCTh MHOXKECTB, TOTIOJHEHHE K IO IMHOKECTBY.

5. Ilonstue knaccuduxannu. PazoreHre MHOXKECTB Ha KJIacChl P ITOMOIIM CBOKMCTB. Bubl 3aanuii Ha Kilaccu(uKaIuio B
HayaJlbHOM Kypce MaTeMaTHKH.

6. [TonsTHE YIOPAIOUYEHHOM Maphl, I€KapTOBa MPOU3BEACHU ABYX MHOKeCTB. CBOMCTBA AEKapTOBA YMHOXKECHHS IBYX MHOYKECTB.
IIpumeps! 3aganHuil, B KOTOPBIX yJaIuecs BCTPEUarOTCsa C KOPTEXKAMH.

7. MaTemaTuueckue MoHATHs, UX 0coOeHHOCTH. O0BEM U cofepkaHue MOHATHs. OTHOLIEHHs MEX Ty NOHATUAMHU. [IprMepsl
yHpakHeHHH 13 Ha4aIbHOTO Kypca MaTeMaTHKH, HaIIPaBJIEHHBIX HA PAaCKPBITHE 00BheMa U COJlep)KaHHs IIOHATHS U POJI0-BHIOBBIX
OTHOIICHUH MEXTY ITOHATUSIMU.

8. Onpenenenue nousatust. Buapsl onpeaenenuil. TpeboBanus k onpeneneHuto noHsATHi. OnpeneneHus NOHATHH B HAUYalIbHOM Kypce
MaTEMaTHUKH.

9. Onpenenenne noustus. CTpyKTypa onpeeseHus MOHATUS Yepe3 poJ1 U BUAOBOE oTianuue. Perienne 3a1a4d Ha pacrio3HaBaHUE 110
OTIpEEIeHHUAM Pa3INIHON CTPYKTYphL. [IprMeps! 3a1aHuil HA pacliO3HABaHUE U3 HAYAaTBHOTO Kypca MaTeMaTHKH.

10. IoHsiTue BbICKa3bIBaHUSA. DJIEMEHTAPHBIE M COCTABHBIE BBICKA3BbIBAHUSI.

11. KOHBIOHKIMS ¥ AU3BIOHKITHS BHICKA3BIBAHUH, 3aKOHBI 3THX OTEPaIiii (¢ 10Ka3aTeasCTBOM). [IprMeps! 31eMeHTapHBIX
BBICKa3bIBaHNH, KOHBIOHKIUY U AU3BIOHKIIMY BEICKA3bIBAHUN W3 HAYAJIBHOTO Kypca MaTEMAaTHKH.

12. Orpunanue BbIcKa3bIBaHUNA. 3aKOHBI OTpulanus. OTpullaHie KOHBIOHKLIUHY U AU3BIOHKINN (C 10Ka3aTeNbCTBOM). IIpumepsl
OTPHUIAHUH BBICKA3bIBAHUI U3 HAYAJILHOTO Kypca MaTEMaTHKH.

13. IonsTHe IpeuKara, ero 00IacTu ONpeeNIeHUs] 1 MHOXECTBAa HCTHHHOCTH. KOHBIOHKIUS IIPEIKATOB, TEOPEMa O MHOXKECTBE
UCTUHHOCTH KOHBIOHKIIUU MPEAUKATOB (C JOKa3aTeIbCTBOM). [IprMeps! IpeANKaTOB U3 HAYaJIbHOTO Kypca MaTEMAaTHKH.

14. TlonsTHe Npeankara, ero o0IacTi oOnpeeIeHNs] U MHOXKECTBAa MCTUHHOCTH. J{M3bIOHKINMS npeaukaToB. TeopemMa 0 MHOXKECTBE
WCTUHHOCTH TU3BIOHKIINYU MPEANKATOB (C T0Ka3aTteabcTBoM). [Ipumepsl npeaukaToB u3 HKM.

15. IonsTre mpenukara, ero 00IacTh ONpPeeNICHNS 1 MHOXKECTBAa HCTHHHOCTU. OTpUIIAHUE IIPEIUKATOB, TEOPEMa O MHOXKECTBE,
WCTUHHOCTH OTPHUIIAHUS MPEIUKaToOB (C AoKa3aTenbcTBOM). [Ipumeprl npeankaros u3 HKM.

16. Bricka3blBaHUS ¢ KBAHTOPAMH, UX JIOTHYECKasl CTPYKTypa.

17. Croco0b! ycTaHOBIIEHHS 3HAYCHISI HCTHUHHOCTH BBICKA3bIBAHUH ¢ KBaHTOpaMmHu (¢ 00ocHOBaHMEM). [IprMeps! BEICKa3bIBAHUH C
kBaHTOpamu 13 HKM u crioco6bl ycTaHOBNIEHUS 3HAYECHHS UX HCTUHHOCTH.

18. BricKka3bIBaHUS C KBAHTOPAMH, UX JIOTHYECKasl CTPYKTypa. OTpuUllaHUe BbICKa3bIBaHUI ¢ KBaHTOpaMHu. IIprMeps! BbICKa3bIBaHUM
¢ kBaHTopamu u3 HKM.

19. OTHOIIEHNME TOTHYECKOTO CICIOBAaHUS U PABHOCHIBHOCTH MEX Ty peankaTaMu. HeoOXxoMuMble i JOCTaTOYHBIC YCIOBHUSI.
IIpumMepsl npeIoskeHUH HauyanbHOTO Kypca MaTeMaTHKH, KOTOPbIe MOYXKHO c(hopMynupoBaTh co cioBamu: " ecid ..., 1o...", "
HeoOxoaumo", " mocraToyHO".

20. ITonstus Teopemsl. CTpyKTypa TeopeMbl. Buabl TeopeM, CBsI3b MEXIY HUMH.

21. 3aK0H KOHTPAMO3UINH, €r0 WLIoCTparms Ha mpuMepax. ChopmymupyiTe TeopeMsl, IPEACTaBICHUS 0 KOTOPHIX JaeTcs B




HayaJlbHOM Kypce MaTeMaTHKH.
22. TlonsTHsl yMO3aKIIOUEHUS, pacCyKeHus. JleNyKTUBHbIE YMO3aKIoueHUs. [IpuMeps! 1e1yKTUBHBIX YMO3aKIIOUCHUI U3
HAuYaJIbHOTO Kypca MaTeMaTHKH.

23. IonsTus ymo3akirodeHus, paccyxaenus. He nenykTuBHble ymo3akmoueHus. [Ipumepsl He 1eAyKTUBHBIX YMO3aKJIIOUEHUH U3
HAYaJIBHOTO Kypca MaTeMaTHKH.

24. onstre nokazaTenseTBa. CIOCOOB JOKA3aTeNbCTBO. IIprMeph! JOKa3aTeNbCTB 3 HAYAJIBHOTO Kypca MaTEMaTHKH.

25. TloHsiITHE COOTBETCTBUS MEXKIY JJIEMEHTaMH 2-X MHOKeCTB. CIOcOOBI 3a1aHUsI COOTBETCTBUS. B3aMHO 01HO3HAUHBIE
COOTBETCTBUA. PaBHOMOIIIHBIE MHOXECTBA. IIpumepsl cooTBeTCTBUH, paccMaTpuBaeMblx B HKM.

26. [TonsiTre OMHAPHOTO OTHOIICHUS MEXITY dJIEMEHTaMHU OJHOTO MHOKecTBa. CIoco0b! 3a1aHusl OMHAPHBIX OTHOIIICHH.
IIpumeps! GHHAPHBIX OTHOMICHHH, C KOTOPBIMU BCTPEUAIOTCS YJall[ecs HadalbHbIX KJIACCOB.

27. IlonsATHe OTHOWIEHHS HA MHOXKecTBe. CBOIicTBa OTHOLIEHNIT: PedIeKCHBHOCT, CHMMETPHYHOCTD, TPAH3UTHBHOCTb.

28. OTHOIICHNE YKBUBAJIEHTHOCTH ¥ €r0 CBA3b C pa30MeHHeM MHOXKECTBa Ha Kiacchl. [IpuMephl OTHOIIEHHH SKBHBAJICHTHOCTH,
KOTOPBIE M3yJaloTCs B HAYaTbHOM KypCe MaTeMaTHKH.

29. TlonsTHe OTHOWEHHS HA MHOXKecTBe. CBOIICTBA OTHOLICHUIT: aHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTD, PE(IICKCHBHOCTb.
30. OTHOIIEHUE NOPSKA, YIOPAAOUYEHHOCTh MHOXKECTBA. IIprMeph! OTHOIIEHHUS MOPsAKa B HAYaIbHOM Kypce MaTEMAaTUKH.
CEMECTP 2

3.1. Bonpockl 1o TeMaM CeMUHAPCKUX 3aHSATHIA:

Tema: UncnoBble paBeHCTBAa U HEPABEHCTBA

1. Kaxue cBOWCTBa YMCIIOBBIX PaBEHCTB M HEPaBEHCTB BaM M3BeCTHHI? ChopMynupyHTe U JOKAXKUTE HX.

2. Kak 060CHOBBIBaeTCS HCTHHHOCTD YHCIOBBIX PAaBCHCTB U HCPABEHCTB.

Tema: YpaBHEHUs U HEPABEHCTBA C OJJHOW NEPEMEHHON

1. ChopmymupyiiTe onpeneneHue ypaBHeHus. [IpuBeauTe npuMepsbl.

2. Uto Ha3BIBAIOT 00TACTHIO OIPE/IETICHIS ypaBHEHHUS M MHOKECTBOM JIOITyCTUMBIX 3HAYEHUH YPaBHEHNUS?

3. Kakwue crioco0s! penieHus ypaBHeHHi BaM u3BecTHBI? [IpuBegure npumepst. 4.ChopMynupyiite onpeneneHie HepaBEeHCTBA.
ITpuBeauTe mpuMepsI.

5.Kaxwue criocoOsl peneHust HepaBeHCTB BaM H3BecTHHI? [IpuBenuTe mpuMepsl.

Tema: AKCHOMaTHYECKOE IOCTPOEHHUE CUCTEMBI HATYPAIbHBIX YHcell. MeTo MaTeMaTUYECKOU MHYKIIUH

1. PackpoiiTe CyTh aKCHOMAaTHUECKOTO MOAX0/a K IOCTPOEHHUIO CUCTEMbI HATYPaJIbHBIX YHCEIN

2. KakoBbl OCHOBHBIE IIOHATHUS, UCIIOIb3YyeMble B akcuoMmatuke [leano? 3. KakuM TpeboBaHMAM JOTKHA YIOBIETBOPATH CHCTEMA
AKCHOM.

4. B yeM 3aKJr04aeTcsi CyTh METO1a MaTEMaTHUECKON MHIYKIIUN ?

Tema: TeopeTnko-MHOKECTBEHHBIH MOAX0]] K MOCTPOSHUIO MHOKECTBA LEIBIX

HEOTPHIATEIbHBIX YHCEN U JEUCTBUI Hal HUIMH

1. B ueM 3axitouaeTcs TEOPETUKO-MHOXKECTBEHHBIH CMBICII HATYPATbHBIX YHCE H OTHOIICHUI «MEHBIIE), «O0JIBIIeY, «PaBHO»?
2. ChopMynupyiTe TEOPETHKO-MHOKECTBEHHBIH CMBICIT CII0KEHHS HATYPAJIbHBIX YHCEII.

3. CchopmynupyiiTe TEOPETHKO-MHOKECTBECHHBIH CMBICI BBIYMTAHUS HATYPATBbHBIX YHCEN.

4. ChopmynupyiiTe TEOPETHKO-MHOKECTBCHHBIH CMBICT YMHOKCHUS HATYPAIbHBIX YHCEI.

5. CopmynupyiTe TEOPETUKO-MHOKECTBEHHBIH CMBICIT I€/ICHUS] HATYPAIbHBIX YHCEIL.

Tema: HatypanbHoe uHcI0 Kak pe3ynbTaT U3MEPEHUs BENUYUHbI

1. MaiiTe onpenenenus JEUCTBUSIM Hall OTPE3KaMH.

2. ChopmynupyiiTe CMBICT HATypalIbHOTO YHCIA, TOIYIEHHOTO B Pe3yIbTaTe H3MEPEHUS BETHINHBL.

3. CchopMynupyiTe CMBICI CIIOKEHHS M BBIYMTaHUS HATYPAIBHBIX YHCEI, IOJTYYCHHBIX B PE3Y/IbTaTe U3MEPEHHS BEINYUHBI.

4. ChopmynupyiTe CMBICIT YMHOKEHHS HATYPAJIBHBIX YHCEI, OJyYCHHBIX B PE3yNIbTaTe H3MEPEHHUS BEITMUHHBEI.

5. CopmynupyiTe CMBICI AEICHNS HATYPAIbHBIX YHCEN, TIOIyIEHHBIX B Pe3yIbTaTe H3MEPEHUS BETHIHNHEI.

3.2. [Tpumepsl TECTOBBIX 3aJaHUM:

Tect no Teme «HatypanbHoe 4KCIO Kak Mepa BETUUUHBD»

1. Ecim oTpe3ok a = 6e, a el=2e, ormam el (a)=... 1) 4; 2) 2; 3) 3;4) 5.

2. Otpe3ok a U3MepeH Mpy MOMOIIHM eAUHHULEL ¢. Eciii e yBenmuauTs B 2 pa3a, To Mepa OTpe3Ka a. ..

1) yBenuuuTes Ha 2; 2) yMEHbIIUTCS B 2 pa3a; 3) ocTaHeTcs MpexxHel; 4) yBenudyurcs B 2 pasa.

3. Ecnu mepa oTpeska a nipu equnHuie el paBHa 12, a Mepa oTpeska a Ipu eJUHHIIE €

paBHa 24, To el paBHo: 1) 2¢; 2) 4e; 3) 6¢; 4) 8e.

4. Otpe3ok a U3MepeH MpH MOMOIIHY eAUHULE! €. Eciu e yMeHbmuTs B 3 pa3a, TO Mepa OTpe3Ka a...

1) ymenbiuTcs Ha 3; 2) yBenuuutcs B 3 pa3a; 3) octaHeTcs pexkHeit; 4) yMeHbIIUTCS B 9 pas.

5. Ilomuzopsl JOpoOXke OTypLOB B 2 pa3a. Peub uner o BenuuuHe. ...

1) macca; 2) uena; 3) cTouMoCTb; 4) Bec.

6. 3a 6GaHaHBI U aneJbCUHBI 3aIIaTWIN 62 py0sst, 6aHaHbl CTOAT 25 pydsnei. CKOJIBKO CTOST aneabCUHbI?

B 3agade uaer peub o BenmuuuHE: 1) 1eHa; 2) CTOUMOCTb; 3) pyousn; 4) Macca.

7. C miepBo# TpsAKH coOpany 5 KT KIIyOHHUKH, a CO BTOpoi 3 Kr. CKONBKO KHJIOTPaMMOB KITYOHUKH COOpAH C ABYX TPIIOK?

B 3amaue unér peus o BenuuuHe: 1) 006EM; 2) niamHa; 3) Macca; 4) KWIOTpaMM.

3.3. [IpumepHBbIe 3a/1aHUsT KOHTPOJIBHBIX PaboT:

KontponsHas padota o Teme «TeopeTHKO-MHOKECTBEHHBIH ITOIX0/1»

1. B ueM 3axitouaeTcs TEOPETUKO-MHOKECTBEHHBIH CMBICII CyMMbI HATYPaIbHBIX

2. B 1em 3akmiodaeTcs TEOPETUKO-MHOXKECTBEHHBIH CMBICT YacTHOTO (2 ciydast).

3. Mcnomnb3yst COOTBETCTBYIOIINE TEOPETUUECKHUE ITOJI0KEHUSI, 000CHYITE HCTHHHOCTD

CIICAYIOUX YyTBEepKACHMIt: a) 7 —2 =15;0) 4<10;B) 5-3 =15.

4. Ucnions3ys TeOPETHKO-MHOXKECTBEHHBIN ITOAX0MA, 000CHYHTE BEIOOP ACHCTBHS MPH PEIICHUN CIESAYIONINX 3a1a4: a) Y IIKOJIbI




nocaauiu 8 6epés, a K€HOB B 2 pasa Oosbiie. CKOJIBKO MOCATUIN KIEHOB Y IKOJIBI? 0) 13 KOpoOKHU B35 8 KpacHBIX
KapaHaIIei, a 3eeHbIxX Ha 3 MeHbnre. CKONBKO 3eIeHBIX KapaHgamen B3suTi n3 Kopooku? B) I3 15 po3 coctaBmim 5 0JHAKOBBIX
6ykeToB. CKOJIBKO O3 B KaxJI0M Oykere?

5. 3anuiuuTe, UCTIONB3Ys CUMBOJIBI, IPABHUIIO BHIYUTAHHUSI CYMMBI M3 YHCIIA U JAHTE €ro TEOPETUKO-MHOKECTBEHHOE HCTOIKOBaHHE.
3.4. IIpumep mipoekTa (TPYIIIOBOTO M HHIWBHIYAIBHOTO):

1. Co3znanue npeseHTanun 1o TeMe «HaTypansHoe 4mcino Kak pe3ylnbTaT H3MEPEHHUS BETHIUHED).

2. Haiinute B yueOHMKaX AJIS1 HAYAJIbHOU IIKOJIBI IPUMEPHI 3aJaHui 10 TeMe « TeopeTHKOo- MHOYKECTBEHHBIH MTOAX0] K TOCTPOSHHIO
MHOJKECTBA LIEJIBIX HEOTPUIATENBHEIX Yncem». [IpencraBbTe Bay pe3yabTaThl B BUIE TAOIHIBI, YKaXKUTE KIacc M aBTOPa
y4eOHUKa.

3.5. Bonpocsl k 3a4ery:

1. IToHATHE COOTBETCTBUS MEKAY dEMEHTaMU 2-X MHOkecTB. CIOCOOBI 3ajaHus COOTBETCTBHA. B3auMHO 0HO3HAYHBIE
cootBeTcTBUs. PaBHOMOIIHBIE MHOKEeCTBaA. [Ipumepsl cooTBeTCTBHI, paccMaTtpuBaemMbix B HKM.

2. INonsATHEe GMHAPHOTO OTHOIIEHHS MEXTY HIEMEHTaMH OJHOTO MHOXecTBa. CIOCOOBI 3aaHust OMHApHBIX OTHOIIEHMH. [TprMepsr
OGUHApPHBIX OTHOIIEHUH, C KOTOPBIMH BCTPEUAIOTCS ydaIluecss Ha4adbHBIX KJIaCCOB.

3. IlonsTie oTHOLIEHNS HA MHOKeCTBE. CBOMCTBA OTHOIICHUH: pe()IIEKCHBHOCTD, CAMMETPHYIHOCTD, TPAH3UTUBHOCTH. OTHOIIICHHE
SKBHBAJIEHTHOCTH U €r0 CBSI3b C pa30MEeHIeM MHOXKECTBA Ha KJIacChl. [IpuMepsl OTHOIIEHNH SKBUBAIEHTHOCTH, KOTOPBIE
U3YyJaroTCsA B HA4aIbHOM Kypce MaTEMaTHKU.

4. IToHsTHE OTHOWIEHHS HA MHOXKeCTBe. CBOICTBA OTHOIICHNUIT: aHTHCUMMETPUYHOCTh, TPAH3UTUBHOCTD, PE(IICKCHBHOCTb.
OTHoOIIeHNE OPSIIKA, YIIOPATOISHHOCTh MHOXKECTBA. [IpiMeph! OTHOIICHHMS ITOPSAKAa B HAYAIEHOM Kypce MaTeMaTHKH.

5. Onpenenenne uncnoBoit Gpyraxnuu. CrnocoOsl 3aganust Gyaknun. Jluneitnas GyHkmms, e€ cBoiicTBa u rpaduk. ITyrn
OCYIIIECTBIICHUS TIPOTIEACBTUKH ITOHATHS QDYHKIIMM B HAYAILHOM KYpCe MaTEeMaTHKH.

6. Ompenenenne ynciaoBoit pyHkuu. IIpsiMast IpONOPIMOHANBHOCTD, €€ cBOMcTBa 1 rpaduk. ITyTH ocymmecTBiIeHNs IPOTNIEIEBTHKI
MOHATHA (PYHKIMN B HAYAJIBHOM Kypce MaTEMAaTHKH.

7. Onpenenenue unucaoBoi GpyHkimu. O6paTHas NPOIOPLUUOHAIBHOCTE, €€ CBOIicTBa U rpaduk. Iyt ocymecTBIeHU
NPONENEBTUKY HOHATHS (PYHKLIUH B HAYAJIHHOM Kypce MaTeMaTHKH.

8. [lonsTHE anredpamdeckoii onmepanyy. 3aKOHbI aNredpandeckux oneparuil. [IpumMeps! anredpandecKix oneparui,
paccMaTpUBAaEMBIX B HA9aIEHOM Kypce MaTeMaTUKH.

9. IlonsTHe anrebpanueckoii onepauuy. HelTpanbHbI, NOMIOMAIONINNA, CHMMETPHYHBIHN 31eMeHThl. [Ipumeps! anredpanyueckux
orneparnuii, pacCMaTPHBAEMbIX B HAYaJIbHOM Kypce MaTEMaTHKH.

10. Pa3nuyHbIe TOAXOABI K TOCTPOCHUIO apU(PMETHIECKH HaTypasIbHBIX ducell. [IoHATHE 00 aKCHOMAaTHIECKOM METOAE IIOCTPOCHUS
Teopun. TpeboBaHUs, MPEABIBIAEMBIC K CHCTEME aKCHOM.

11. AkcuoMaTH4ecKoe onpeeneHne HaTypanbHoro yrucia. OCHOBHbIE TOHATHUS U OTHOILIEHUs, akcuoMsbl [leaHo. CBoiicTBa
OTHOIIECHHS KHETIOCPEACTBEHHO CIIEIOBATH 3a», H3ydaeMble B HAYaJIbHOM Kypce MaTeMaTHKH.

12. Onpenenenne cnoxenus. Ero cymectBoBanue u eAMHCTBEHHOCTh. Tabnuma ciaoxenus. Vicnonp3oBaHue akCHOMAaTHUECKOTO
HOJX0Ja K CIIOXKEHHIO B HAYalIbHOM Kypce MaTeMaTHKH.

13. Onpenenenue cnoxeHHs. 3aKOHBI CI0KEHNS HATYpaIbHBIX YHCeN (C 0Ka3aTeNnbcTBOM). Kakne 3aKOHBI CIIOKEHHS U3ydaroTcs B
HAYaJIFHOM Kypce MaTeMaTHKH?

14. Onpenenenue ymHoxkeHHs. Ero cymecTBoBaHME U €AMHCTBEHHOCTD. Tabnuia ymMmHokeHus. Mcnoap30BaHne akCHOMAaTHUECKOTO
HOJX0Ja K YMHOXKEHHIO B HAUaJIbHOM Kypce MaTeMaTHKH.

15. OnpeneneHne yMHOXKEHHS. 3aKOHBI YMHOXEHHS HATYpaBHBIX YHCeN (C JOKa3aTeIbCcTBOM). Kakue 3aKoHBI yMHOKSHHUS
M3YyJaroTCsA B HAYaIbHOM Kypce MaTeMaTHKNU?

16. Onpenenenye BHIYUTAHUS HATYpaJIbHBIX YHCEIl. Y CIOBUE CYILIECTBOBAHUS PAa3HOCTH, €r0 €AMHCTBEHHOCTH (C
JI0Ka3aTeIbcTBOM). [IpuBecTn mpuMeps! ynpaxHeHUH Ha4aJIbHOTO Kypca MaTEMaTHKH, B KOTOPBIX BBIYUTAHUE PACCMATPUBACTCS
KaK JIeficTBIE 00paTHOE CIOXKECHUIO.

17. Onpenenenue AeneHus: HATYPAIbHBIX YHCEN. Y CIOBHE CYIIECTBOBAHHS YACTHOTO, €r0 €AHHCTBEHHOCTH (C JOKA3aTEIbCTBOM).
[TpuBecTr IpUMEpHI YIIPaXKHEHNUI HAYaIbHOTO Kypca MaTeMaTHKH, B KOTOPBIX JIEJIEHUE PacCMaTpUBACTCs Kak AeiicTBue oOpaTHoe
YMHOKEHHIO.

18. HeB03MOXXHOCTB JIeNIeHUs Ha HyIb (C JOKa3aTeIbcTBOM). Jlenenue ¢ octatkoM. [IpuBecty mpumepsl 3aJaHUH U3 HA9aIbHOTO
Kypca MaTeMaTUKH, IPH BBIMOTHEHUH KOTOPBIX yJallHecs BBIIONHSIOT JeJIEHUE C OCTATKOM.

19. YnopsioueHHOCTD U ApYyrHe CBOWCTBAa MHOKECTBA IIEIbIX HEOTPULATENBHBIX yKcel. [IpuBecTr mpuMeps! yrpaKHEHUH nu3
HAYaJIFHOTO Kypca MaTeMaTHKH, TIPH BEITOTHEHUN KOTOPHIX YJaIIrecs HeSBHO HCIIONB3YIOT OIPE/IeTICHISI OTHOIIEHUH «O0JIbIIe»,
«MEHBIIIe», CBOMCTBA MHOKECTBA HATYPAIbHBIX YHCEIL.

20. KpaTkue cBefieHHs1 O BOSHUKHOBEHUH MOHSATUS HATYPaJIbHOIO YUCIA U HYIA. PasmuuHble HOAXOIbI K OCTPOEHUIO MHOXKECTBA
IETBIX HeOTPUIATeNIBHBIX JHcell. TeopeTnko- MHOXKECTBEHHBIN ITOIX0/1 K BBEACHHIO MOHATHS HATYPAIFHOTO YHCIIA U HYIIS.
OTHOIICHHUS «PAaBHOY, MEHBIIE» U «OOJIBIIE» Ha MHOXKECTBE IIEJIBIX HEOTPHIATEIBHBIX Yncel. Kak BBOAATCS MOHSTHSL
HATypalbHOTO YHCNIA U Hy/sl, OTHOILEHUS «PaBHOY», MEHBIIE» U «DOIBILE» HA MHOXKECTBE B HAUAIbHOM Kypce MaTeMaTHKH.

21. TeopeTUKO-MHOKECTBEHHBIH CMBICII CyMMBI LIETIBIX HEOTPULATENBHBIX YHCEN, €€ CYIIECTBOBAHUE M €IUHCTBEHHOCTb.
TeopeTnKo-MHOKECTBEHHBIH CMBICI 3aKOHOB CIIOXKEHHA. JlaliTe TeOpeTHKO-MHOXKECTBEHHOE 000CHOBAHHE BBEACHHS ITOHITHIH
CIIOXKEHHS U CyMMBI B HA4aJIbHOM Kypce MaTeMaTUKH.

22. TeopeTHKO-MHOKECTBEHHBIH CMBICI PA3HOCTHU LIENIBIX HEOTPHLATENBHBIX YUCeN. TeopeTUKO-MHOKECTBEHHBIN CMBICI ITPaBUIT
BBIYUTAHMNS YHCIIa M3 CYMMBI M CYMMEBI U3 9ncia. J[aiiTe TeopeTHKO-MHOKECTBEHHOE 000CHOBAaHHE BBEICHHS OHATHS BEIYUTAHUS U
Pa3sHOCTH B HAYaJIBHOM Kypce MaTeMaTHKH. [IpuBeuTe npuMeps! BEIYUCIUTEIBHBIX IPHEMOB, B KOTOPBIX IPUMEHSIOTCS IIPaBHiIa
BBIYUTAHUS YHCIA U3 CYMMBI U CYMMBI U3 YHCIIA.

23. TeopeTHKO-MHOKECTBEHHBIH CMBICIT IPOU3BENEHUS LEIBIX HEOTPULIATENBHBIX YHCEN. TeopeTHKO-MHOKECTBEHHBIH CMBICI
3aKOHOB YMHOeHus. Onpeenenye Npou3BeeHus uepes cyMmy. Ha ocHOBe Kakoro onpeneneHus U3ydarorcs OHATHS
YMHOXXEHHUS U IIPOU3BECHUS B HAYaIbHOM Kypce MaTeMaTHku? Kax n3yuarorcs 3akoHsl yMHOXeHHA? [IpuBenuTe npumMepst




BBIUUCIIUTENBHBIX IPUEMOB, B KOTOPBIX OHU IPUMEHSIOTCSL.
24. TeopeTnKO-MHOKECTBEHHBIN CMBICI YaCTHOTO I[EJI0T0 HEOTPHULIATEIHHOIO YHCIIa U HaTypallbHOTO Yucia. TeopeTuko-
MHOYKECTBEHHBII CMBICTI IPABHJI JISJIEHHUS CYMMBI U TIPOU3BEICHUS Ha YnCiO. [laiiTe TeOPETUKO-MHOKECTBEHHOE 0OOCHOBAHHE
W3y4EHUsI B Ha4uaJIbHOM Kypce MaTeMaTUKU MOHATHUH JeneHns 1 yactHoro. [IpuBenure npuMepsl BHIYUCIUTENbHBIX IPUEMOB, B
KOTOPBIX MPUMEHSIOTCS TIPaBHIIa ICJICHNS] CyMMBI M IPOM3BE/ICHHS Ha YUCIIO.

25. Ompenenenne ypaBHEHHS ¢ 0HO nepeMeHHON. KopeHs ypaBHeHHs. MHOecTBO KOpHEH ypaBHEHNs. PaBHOCHIBHEIC
ypaBHeHUs. TeopeMbl 0 paBHOCUIIBHOCTH YpaBHEHUH (C loKa3aTeabcTBOM). Kak TpakTyeTcs MOHATHE ypaBHEHHS B HAYaJIbHOM
Kypce MatemMaTHKu? KakoBbI CrIoCOOBI perieHus] ypaBHEHH?

26. Orpenenenne HEpaBEHCTBA ¢ IepeMeHHOM. Perenne HepaBeHCTBa. MHOXECTBO pellIeHUi HepaBeHCTBa. PaBHOCHIIbHBIE
HEpaBeHCTBa. TeopeMbl O PAaBHOCHIBHOCTH HEPABEHCTB (C T0Ka3aTeabcTBOM). OCyIIECTBICHHE POTIEAECBTUKH TOHITHS
HEpaBEHCTBA C IIEPEMEHHOMN B HAYaJIbHOM Kypce MaTeMaTHKH.

27. CMBICT HATYpaJIBHOTO YHCIA, TIOJydeHHOTO B pe3yibTaTe H3MepeHus BenndnH. [Ipusenure mpumeps! ynpakaennid u3 HKM, B
KOTOPBIX UCIIONB3YeTCs 3TOT MOIXON.

28. CMBICH CI0XEHUS U BEIYUTAHUS HATYPAIbHBIX YUCEN, OTYYEHHBIX B pe3yabTaTe U3MEpeHHsl Benu4yuH. [IpuBeure npumepsl
yrpaxkaeHuit 13 HKM, B KOTOPBIX HCHOJIB3YETCSI STOT MOAXOI.

29. CMBICII YMHOKEHUS HATYpaJIbHBIX YUCEN, IOJYYEHHBIX B PE3YIbTaTE U3MEPEHUS BeIUuuH. [IpuBenuTe npumMepsl ynpaxHeHUN
n3 HKM, B KoTOpBIX HCHOB3yeTCA ITOT MOAXO.

30. CMbIca esieHHsl HaTypaJlbHBIX YHCell, IOJIy4eHHBIX B Pe3ynbTaTe u3MepeHus BenuurH. [IpuBenure npuMepsl yrpaKHeHUH 13
HKM, B KOTOPBIX UCIIOJIB3YETCS 3TOT HOIXOM.

CEMECTP 3

3.1. Bonpochl 10 TeMaM CeMUHAPCKUX 3aHATHIH:

Tema: Cucrema cumciaeHus

1. Maiite onpenencHUe MOHITHIO KCUCTEMA CUUCIICHHSD.

2. aiiTe onpeneneHus MO3UIMOHHBIM U HEO3UIIMOHHBIM CHCTEMaM CUUCIICHUSI.

3. Kak BBI cCUHTaeTe MOHATHS «YHCIIOY, «IU(PPay ABISIOTCS TOXICCTBEHHBIMHU WK HeT? OTBEeT 000CHYHTE.

4. Kak MO>XHO CPaBHUTBH IIPOMEKYTKH BPEMEHH, He Iproerast K M3MepeHusIM?

Tema: [ToHsiTHE OOBIKHOBEHHOM NpoOu

. UTo Ha3bIBaIOT OOBIKHOBEHHOH IpOObIO?

. Kakue 3amaun npuBenn k BOSHIKHOBEHHIO MOHATHS 1poou?

. Kakue npobu Ha3bIBatoTCS paBHBIMH?

. Kakue npo6u Ha3pIBatOTCS IPaBUIBHBIMUA?

. Kakue npo6u Ha3bIBalOTCS HEMPABUIEHBIME?

. ChopmynupyiiTe OCHOBHOE CBOHCTBO Npo0H. JIJoKa)KuTe OCHOBHOE CBOMCTBO APOOH.

. Uto takoe momus?

Tema: IloHATHE NOJTOKUTENBHOTO PALMOHAIBHOTO YUCIIA

1. Maiite onpeaeneHue palrioHaIbHOTO YKCTA.

2. Chopmynupyiite onpeaeneHre OTHOMEHUS «OO0BIIe» IS MOJI0KUATEIBHBIX PAIOHATBHBIX YHCET U JOKAXKHUTE, YTO OHO
TPaH3UTUBHO.

3. Chopmynupyiite onpeeneHie OTHOMCHUS «MEHBIIE) IS MOJI0KUTEIBHBIX PAIlOHATIBHBIX YHCEI U TOKAXKHUTE, YTO OHO
TPaH3UTHUBHO.

4. Chopmynupyiite onpeaencHIe OTHOMECHUS «OOIBIIe) IS MOJIOKUTEIBHBIX PAIMOHAIBHBIX YHCEN U JOKAXKUTE, YTO OHO
AHTHCUMMETPUYHO.

5. ChopmynupyiiTe OIpeeieHne OTHOIICHHS «MEHBIIIE JUTS OJI0KUTEIBHBIX PallHOHAIBHBIX YHUCENT U JOKaXXUTE, YTO OHO
AQHTHCHMMETPUYHO.

6. JlokaxuTe KOMMYTaTUBHBIN 3aKOH CIIOKEHUS TOJI0KUTENBHBIX PAllMOHATIBHBIX

qHCell.

7. UeM OTIMHYAETCS €T0 TOKa3aTeNIbCTBO OT T0Ka3aTebCTBA aCCOIIMATHBHOTO 3aKOHAa?

Tema: 3amuCh MOIOKUTEIBHBIX PAIMOHAIBHBIX YUCE B BUAE JECATHIHBIX ApoOei

1. Kakue 1poOu Ha3bIBAIOTCS ACCATUYHBIMU?

2. 3adeM OBUTH BBEJICHBI B MaTEMAaTHKY JeCATHIHEIE TpoOu? Uem oHHU ynoOHee

O0OBIKHOBEHHBIX JIpOOeii?

3. Obs3aTeNbHO M TP CPABHEHUH JECATUIHBIX Apo0eit MPUBOIUTE UX K JECITUIHOMY 3HaMeHaTeno? Kak cpaBHHUTH JIeCATHUIHBIE
JIpoOu, He TIPHBOJIS HX K 00IIEMYy 3HAMCHATEIO?

4. ChopmynupyiiTe MpaBHIO MpeoOpa3oBaHusi KOHSUHON TECSITUIHOMN TpoOH B OOBIKHOBEHHYIO IPOOB.

5. IIpuBenuTe MpUMeps! KOHEYHBIX JECATUYIHBIX Apo0ei. 3amummiTe UX B BUE HECOKPATUMBIX OOBIKHOBEHHBIX Jpo0ei. Kaxum
CBOWCTBOM 00JIaIat0T 3HAMEHATEIH MOJTYYCHHBIX OOBIKHOBEHHBIX qpo0eii?

6. Kakue npoOu Ha3bIBaloOTCs MeproarndeckuMu? Ha3oBUTE BUIBI MEPUOTUICCKUX IPOOCH.

7. Uto Ha3BIBaeTCS IET0H YacThi0 OCCKOHEUHON IEeCATHIHOM apoou?

8. Uro HasbIBaeTcsa Upoil TpeTbero paspsana 6eckoHeuHoO necstuaHoi npodu? Ipuseaure mpumep.

9. 3anMIINTE YUCTO-NEPHOIUYCCKYIO U CMEIIaHHO- IEPHOINYCCKYIO APO0b, HAWANTE HECKOJIBKO Pa3HbIX (opM 3amucu BEIOpaHHBIX
qrHCcel.

10. Chopmymnupyiite npaBuia oOpalieHus MEPUOTUIECKIX IpoOel B OOBIKHOBEHHBIE.

11. Yem noxosxu npasuiia npeodpazoBaHus OECKOHEYHOH IECATUYHON CMEIIaHHO-TIEPUOINYECKON U YUCTO-TIEPUOINIECKOM
npobeii? UeM oHU OTIIMIArOTCS?

12. ITogGepuTe HECKOIBKO IPUMEPOB I OTPabOTKN YMEHHH IpeoOpa30BaHus NECATHIHBIX Ipo0el pa3HBIX BHIOB B
0OBIKHOBEHHBIE APOOH.
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13. [IpuBeauTe MpUMEpPHI 3aIaHUI Ha ONIPEACICHUE BUA JCCATHYHON APOOH, COOTBETCTBYIOIICH TAaHHON OOBIKHOBEHHOM IpOOH;
BBITIOJTHUTE TIOAPOOHBIE 3aITICH, BRIIEISS ATk anropuTMa?

3.3. [TpumepHBbIe 3a1aHUSI KOHTPOJIBHBIX PadoT:

1. BmecTo 3Be304eK mocTaBbTe MUPPHI TAK, YTOOBI YHUCIO

1) 261*6 memumock Ha 4

2) 2314* nenunock Ha 6

3) 24*139 nenuinock Ha 11

2. C nomoinpto anroputMma EBkinna naiinure HOJI uncen 42628 u 33124

3. Kaxwue U3 creyromux BRICKa3bIBaHIH NCTHHHBI? HoMepa 3anummTe B TOpsAKe BO3PACTaHUS 0€3 3aISTRIX U IPYTHX
JIOTIOJTHUTETBHBIX CHUMBOJIOB.

1) Ecu npousBesieHHe IBYyX HATypaJbHBIX YHCEIl AEIUTCS Ha 5, TO XOTs Obl OAMH U3 MHOKUTENIEH NENUTCS Ha 5.

2) Ecnit HY 0/THO M3 HaTYpaJbHBIX YHCENT He ACNUTCA Ha 36, TO U UX MIPOU3BEACHHE HE eTHTCs Ha 36.

3) Ecnu mpousBeneHne HeCKOJIbKAX HATYPAIbHBIX YHCEI ACTUTCS Ha 12, TO XOTS ObI OJTUH MHOXKHUTENb ACTUTCS Ha 3 U XOTs OBl
OJIMH U3 MHOKUTEIEH YETHBIN.

5. Pemure 3amauy

12 genoBek Hecyt 12 xme6oB. Kaxsiit MyxanHa HeceT 2 xureba, kaxas xxeHnmHa — 0.5 xmeba, a peOeHOK — 10 YeTBepTH XJeha.
CKOJBbKO OBLIO MYXYUH, KEHIIWH, JeTei?

3.4. IIpumep npoekTa (TPYIIIOBOTO M WHIMBUIYAIBHOTO):

1. Co3nanue npe3eHTanuu mo teme «I1oHsTHEe 0OBIKHOBEHHOU APOOH».

2. BemonHUTE NCCIeoBaTeNbeKoe 3aaanne mo reme « CucTeMsl cuuciaeHus». Jaite onpenenenns NO3UIUOHHBIM 1
HEMO3UIIMOHHBIM CUCTEMaM CUMCIIECHHUSL.

3.5. Bompocs! k 3a4€Ty:

1. 3amava pacmmpeHs MHOXKECTBA HATypalbHBIX dnceln. [lonsaruie npoou.

2. OcHOBHOE CBOMCTBO IpoOu. KakoB cMbIcH HOHATHS JpoOH B HAYaIbHOM Kypce MaTeMaTuku? [IpuBenute npumepst
YIOPaKHEHUH, C TIOMOIIBIO KOTOPBIX (POPMUPYETCS MOHATHE IPOOH.

3. OcHOBHOE CBO¥CTBO poOu. [ToHATHE MOTOKUTETEHOTO pannoHaIFHOTO Yrcia. [IpuBenuTe mpuMeps! ynpakHeHHH Ha9aIbHOTO
Kypca MaTeMaTHKH, B KOTOPHIX HESBHO YIUTHIBAETCS OCHOBHOE CBOICTBO APOOH.

4. OTHOLIEHNE paBEeHCTBa Ha MHOXkecTBe. CBoiicTBa MHOKecTBa. Kak cpaBHUBaIOTCS IpoOH B HAUaIbHOM Kypce MaTeMaTuku?
[IpuBenuTe npumMepsl yrpaxHeHUH.

5. OrHomIeHHe mopska Ha MHOKecTBe. CBoiicTBa MHOXecTBa. Kak cpaBHUBaIOTCS [poOH B HAYATIBHOM KypCe MaTEMaTHKH?
IIpuBeaure npumMepsl yrpaxHEHUH.

6. OmpeneneHue CyMMBI NTOJIOKUTEIbHBIX PALMOHATIBHBIX YUCe. 3aKOHBI CIIOKeHHUs (OAMH C JoKa3aTenbcTBoM). Kak Tpakryercs
CIIOXKEeHHE Ipo0eil B HagaabHOM Kypce MaTteMaTHkn? [IpuBenute mpuMeps.

7. OnpeneneHue NPOU3BEACHUS MOI0KUTENBHBIX PAI[OHATBHBIX YHCe. 3aKOHBI YMHOXKEHUS (OIMH € JoKa3aTenbcTBOM). Kaxue
YIPaKHEHHsI HAYalIbHOTO Kypca MaTeMaTHKH (POPMUPYIOT MPEICTABICHUE 00 YMHOXKCHUH IPOOeii?

8. OmpezneneHne pa3sHOCTH MOJIOKUTEITBHBIX PAIlOHATBHBIX Yrcen. [IpaBuio HaXokaeHus pa3HOCTH (¢ BEIBoIOM). Kak TpakTyercst
BBIUUTAHHUE IpoOeli B HAYaIbHOM Kypce MaTeMaTuku? [IpuBenanTe mpuMepsl.

9. OmpezaeneHne YaCTHOTO MOJIOKUTENBHBIX PallMOHANIBHBIX ncen. [IpaBuio HaxoxaeHus yacTHOTO (¢ BbIBOAOM). Kakue
YIpPaKHEHHsI HAYaJIbHOTO Kypca MaTeMaTHKH (POPMUPYIOT Y MIIAIIINX IIKOJIBHUKOB MPEICTABICHHE O IENICHUH APOOeii?

10. 3amuch MOMOXKUTENBHBIX PAMOHATBHEIX YHCE B BUIE JECATHIHBIX Apooeit. [lonsaTre necstnaHoi npodu.

11. Heo6xoanMoe U TOCTAaTOYHOE YCIIOBHE MPEACTaBIeHHsT OOBIKHOBEHHOM qpo0Ou B BUE KOHEUHOHU AecsaTnyHol. Kak moHnMaTh
YTBEPIKICHUE «JeCcATHIHAS (popMa 3aIiCH SIBJSIETCS PACIIMPEHHEM BIIPABOY» NECATHUYHOM CHCTEMbI CYMCICHUS [Tl HATYPAJIbHBIX
yucen?

12. IpencraBieHne padoOHATBHBIX YHCEI B BU/IE OECKOHEUHBIX TIEPHOIMUECKIX IECATHYHBIX Ipobei. [IpaBnma 3ammcu
0ECKOHEYHBIX AECITHUYHBIX APoOei B BUAE OOBIKHOBEHHOU. [Iprmepsl.

13. Heo6x0AMMOCTh pacIIupeH st MHOXKECTBA M0JIOKUTEIbHBIX PAMOHANBHBIX yucel. CyliecTBOBaHHE YHCEN, OTIUYHBIX OT
pannoHaIBHBIX.

14. TonsTHe MPPAIOHATIBHOTO YnCia. [IpuBeCTH MpUMeps! JECATUIHBIX IPOOEH, SBIMIONIIXCS PAIIMOHATBHBIME YHACIAMH.
CEMECTP 4

3.1. Bonpocsl 0 TeMaM CEMUHAPCKUX 3aHATUMN:

Tema: OTHOIIEHHE JETMMOCTH Ha MHOYKECTBE HaTypaIbHBIX YHCEI, €T0 CBOHCTBA

1. ChopmynupyiiTe onpeneneHne OTHOIEHUS IETUMOCTH.

2. Kakumu cBoiicTBaMH 00J1a1a€T OTHOIIEHHUE AETUMOCTH?

3. 3anumuTe, UCIONIB3Ys MaTEeMaTHIECKHAE CHMBOJIIBI, CBOHCTBA pehIeKTHBHOCTH, aHTHCHMMETPHYHOCTH U TPAH3UTHBHOCTH
OTHOIIEHHS ACIUMOCTH, 33JaHHOTO Ha MHOKECTBE HATYPAIbHBIX YHCEN U JOKAXKUTE HX.

4. OTHOLIEHKE IETMMOCTH, 3aJJaHHOE Ha MHOKECTBE HATYpaJIbHBI YHCE, ABISETCS OTHOLUIEHUEM YKBUBAJIIEHTHOCTH MJIH MOpsAAKa?
OrseT 00OCHYHTE.

Tema: IlpusHaku nenumocTty. JIenMMOCTb CyMMBL, pa3HOCTH, IPOU3BEICHUS.

JleruMOoCTh Ha COCTaBHOE YHUCIIO

1. ChopmynmupyiitTe U TOKaXUTE IPU3HAKU ICTUMOCTH CYMMBI, Pa3HOCTH, IIPOU3BeeHuUs. [[pUBEAUTE COOTBETCTBYIOLIHNE TPUMEPHI.
2. ChopMynmupyiTe U TOKaXKUTE PU3HAKU IEIUMOCTH Ha 2, 4, 5, 3,9, 11. [IpuBeanuTe COOTBETCTBYIOIINE PHIMEPHI.

3. Chopmynupyiite 1 TOKaXHUTE IPU3HAK ASTUMOCTH HA COCTaBHOE 4ncio. [IpuBeuTe COOTBETCTBYIOMNE IPHMEPHL.

4. Kak uCHosb3yloTCs METOABI TOJIHOW U MaTEMAaTUUECKOM MHIIYKIUH JUIs 1I0Ka3aTeNbCTBA AEITMMOCTH BBIPAXKEHUH ¢
HaTypaJbHBIMHU NIEPEMEHHBIMU HA YUCIIO?

Tema: ['eomerprudeckie TOCTpoeHNUS. 3a1a4H HAa IOCTPOCHUE C ITOMOIIBIO IUPKYIIS M TMHEUKH

1. Chopmynupyiite 0cOOCHHOCTH pELIeHUs 3a7a4 Ha TOCTPOCHHE.




2. [lepeuncnure BO3MOXKHOCTU HCIOJIB30BAHUS IIPU PELLICHUH 3a/1a4 HA IIOCTPOCHUE OCHOBHBIX YEPTEXKHBIX HHCTPYMEHTOB
(umpKyb, THHEHKA).

3. Kakue sneMeHTapHbIe 3aJja4i Ha TOCTPOCHUE BaM U3BECTHBI. BBHIMOIHUTE COOTBETCTBYIOLINE TIOCTPOEHUS C TOMOIIBIO IIUPKYIIS
U JINHENKN.

4. KakoBBEI OCHOBHBIE 3TAIIBI PENICHHS 331a4 Ha TOCTPOeHHE?

5. CopmynupyiiTe 3a1a41 Ha TTOCTPOCHUE, KOTOPBIE HE PA3PEIIUMbI C TIOMOIIBIO IUPKYIIS U THHEHKN.

Tema: AZIUTHUBHO - CKaJsipHAs BEJIMYMHA U €€ CBOMCTBA. 3MepeHue BeNnUuHBI.

JlelicTBYsI HaZ OHOPOIHBIMY BETUYHHAMU.

1. laiiTe aKCHOMaTHUYECKOE OIPEIEICHUE MTOJIOKUTEIBHON CKaIspPHON BEIUUUHBIL.

2. Kakue BeTMYMHBI Ha3bIBAIOTCSI OTHOPOIHBIMU?

3. Kakue BeIMUMHbBI Ha3bIBAIOTCSI CKATSPHBIMU?

4. Yro 3HaYUT U3MEPUTH BEIUUUHY?

5. Kakue neiicTBus HaJ OTHOPOTHBIMU BETMUYNHAMU MOYHO BBITIOTHSTH?

6. Kakumu cBoiicTBaMu 00J1a1a10T OTHOPOIHBIE BETMYHHBI?

Tema: JlnuHa oTpe3ka U ee U3MEpeHNe

1. Maiite onpeneneHune JUIUHBIL.

2. YTo 3HAUYMUT U3MEPHUTH AJHMHY O0Tpe3ka? HazoBure ctaHmapTHBIE €UHUIBI ATUHBL. KakoBO COOTHOLIEHHE MEXAY HUMU?

3. Pemenue kakux NpakTHYECKUX 3a/1a4 IPHUBEJIO K BOSHUKHOBEHUIO OHATHS JyIHHA?

4. Kak MOXHO CpaBHUTb JUTMHBI, HE prOerast K u3MepeHusiM?

Tema: O0beM Tena U ero H3MepeHue

1. aiite onpenenenue oobema Tena.

2. YUro 3Ha4nT N3MepuTh 006eM? Ha3zoBuTe cTaHmapTHEIC eAUMHUNEI 00beMa. KakoBo cOOTHOIIEHHE MEXITY HUMH?

3. PemeHne kKaknux MPaKTHYECKHUX 3374 MIPUBEII0 K BOSHIKHOBEHHIO ITOHATHS 00beM?

4. Kak MO>XHO CpaBHUTb 00BEMBI, HE ITpuOerast K n3MepeHusiM?

Tema: Macca Tena u e€ usmepeHue

1. TaiiTe onpeneneHue Macchl.

2. Yto 3Ha4MT H3MepHuTh Maccy? Ha3oBuTe crangapTHBIC €AMHHULEI Macchl. KakoBO COOTHOIIEHUE MEXIY HUMHU?

3. Penienue Kakux NpakTHYECKHUX 3a/1a4 MPHUBEJIO K BOSHUKHOBEHHUIO MOHATHS Macca?

4. Kak MO>XHO CPaBHUTBH MAcCHI, He TIpHOeTast K H3MEpeHUsIM?

Tema: Bpems u ero usMepeHue

1. Maiite onpeaeneHe BpEMEHHU.

2. YTo 3HAUYUT U3MEPUTH NPOMEXYTOK BpeMeHU? HazoBuTe cranAapTHBIE eTUHULIBI BpeMeHH. KakoBO COOTHOIIEHHE MEXKAY HUMU?
3. PemeHne KaknuxX MPaKTHYECKHUX 3a71ad ITPUBEII0 K BOSHUKHOBEHHIO IOHATHS BpeMs?

4. Kak MOXHO CpaBHUTH MTPOMEKYTKH BpeMeHH, He IpuOeras K U3MepeHusiM?

Tema: 3aBUCUMOCTb MEXAY HEOAHOPOAHBIMU BeTMUMHAMU. J{eicTBUS HaZ HEOJHOPOIHBIMH BEINUMHAMH

1. Kakue BeIMUMHbI Ha3bIBAOTCSI HEOJHOPOAHBIMU?

2. Kakue neiicTBus HaJl HEOJJHOPOIHBIMH BETMYUHAMHU MOKHO BBITIOJIHATH?

3. Kakue 3aBHCHMOCTH MEXY HEOJHOPOAHBIMH BEIMUMHAME OBIBAIOT?

3.2. [Ipumepsbl TECTOBBIX 3a/IaHUN:

Tect mo Teme «IImanumMeTpus»

1. JInuHa ogHOTO M3 KaTeToB OoJble Apyroro Ha 10 cM, HO MeHbIIIe runoTeHy3s! Ha 10 cm. HalianTe muHy THIIOTEHY3EL.

A) 80 cm; B) 50 cm; B) 100 cm; 1) 20 cm.

2. B TpeyronbHuKe OCHOBaHUE Ha 4 CM MEHBLIIE JJIMHBI BHICOTHI, a IUIOIIA/b 3TOIO TPEYrobHUKA paBHa 96 cM?. Halinure [uinHbI
OCHOBAHHMS ¥ BBICOTHI TPEYTOIBHUKA.

A) 11cm; 15¢em; B) 12¢em; 16¢em; B) 13em; 17em; TN) 14em; 18cM.

3. HaliguTe cMeXHBIE yIiibl, €CITU OJJUH U3 HUX B 3 pa3a MeHsblue jnpyroro. A) 90°% 90°% Bb) 135° 45°; B) 100°; 80°; I') 120°; 60°.
4. Ecnm xBanpaT nmeet wromans 49 cm?, To ero mepumerp paseH: A) 21 cm; B) 56 cm; B) 14 em; ) 28 com.

5. Eciit B paBHOOGAPEHHOM TPEYTOJIbHHUKE YIOJI IIPH BepIIuHE coaepxut 108°, To Mepa yria npu OCHOBaHHHU paBHA!

A) 72°% B) 54°; B) 42° T') 36°.

6. MoXeT JT1 B TPEYroJbHUKE OBITh JIBA TYNBIX yria?

A) na; b) Her; B) xora oH ONMCHIBaeT OKPYKHOCTB; ') 3aBHCHT OT IIOCTPOCHMUSL.

7. BoKOBBIE CTOPOHBI IPSIMOYTOJIBHOM Tpamenuu paBHbI 15 cM u 17 cm. bonbsiiee ocHoBanue paBHO 18 cM. Beruuciure cpenHro
JIMHUIO TPaTeLH.

A) 25 cm; B) 9cm; B) 14 em; I) 40 cm.

3.3. IIpumepHbIe 3a1aHUS KOHTPOIBHBIX PadoT:

KontponsHas paboTta: «IIpsmast u o6paTHasi 3aBUCUMOCTH MEXKAY BETUUNHAMMY.

PemuTh ¢ mMoMOIIBIO MPOTIOPITUH ypaBHEHHS: a) X : 25 =3 1/5:1,6; 6) 0,7/x=5,6/10 2 Onpeaenure 3aBUCUMOCTh MEKITY
BEJIMYMHAMU: 0OOCHYHTE CBOW OTBET

a) 3aBHCUMOCTb MEXIY CTOPOHON MPSMOYIOJIbHUKA U €T0 IJIO0IIA IbIO;

0) 3aBHCHMOCTb MKy CKOPOCTHEO MOTOLIMKIIMCTA i BPEMEHEM €TI0 IBIDKCHUS ;

B) ) 3aBHCHMOCTH MEXIy KOJIMUYECTBOM TOBapa, KYIUICHHOTO Ha OIIPEICIICHHYIO CyMMY JICHET, 1 €0 IIEHOM.

T) 3aBHCHMOCTb MEXK/Ty CTOMMOCTBIO TOBapa, KyINICHHOTO 110 OJHOH [IeHE, U €r0 KOJIMIECTBOM

1) 3aBUCUMOCTb MEXXIY BpEMEHEM, 3aTpaueHHOE Ha MPOXOXKAECHHE ONPEAETICHHOTO MYTH, U CKOPOCTBIO, C KOTOPOU 3TOT MYTh ObLI
MIPOM/IEH;

€) 3aBHCHMOCTB, IPH OANHAKOBON POM3BOAUTEIIFHOCTH TPYIA, MEKITY KONNIECTBOM paboUmX, BEITOJIHSIONINX OIPeIeTICHHYIO
paboTy, 1 BpeMeHeM BBITIOJIHEHHUS 3TO pabOoThI; 3) 3aBUCHMOCTh MEXTy IIEPUMETPOM KBaJpaTa U €ro CTOPOHOM;




3. Kak nu3MeHuUTCS MI0Iaab NpsIMOYrOJIbHHUKA, €CITH €r0 ATHHY :

a) yBenw4uTh B 1,7 paza? 6) yMeHbINTH B 2,5 pa3za?

3amummre GopMyiIy, KOTOPOH ynoOHO MOJIB30BaThCA I 0OOCHOBAHUS CBOETO OTBETA.

4. TInomaas npssmMoyrosnbHuka 120 cm2. Kak M3MEHUTCS MUPHHA MPSMOYTOJIbHUKA, €CITH

ero

JUIUHY: a) YBEJIIMUUTH B 3 pa3a?; 0) yMeHbIIHTS B 2,5 paza?

Samummre GopMysty, KOTOPOii ynoOHO MOJIb30BaThCs sk 000CHOBaHUs cBoero oteera. 5.I1pu cMeHe BBl B OacceliHe Kakable 2
MUH B Hero noctynaeT 501. Kakoit 00beM Bobl MOCTyNHT B Oacceiid yepe3 19 mun?

6. PaccrosiHme Mexay AByMs ropofaMu Ha kapTe 9cM. Kaxoro paccrosHue MeX Iy STUMH TOPOAaMH HAa MECTHOCTH, €CIIM MacITad
1:3 000 000?

7. OnuH pabounii 3a yac oOpabaTsiBaeT 25 neTanei 1 BHITOIHSICT BeCh 3aKa3 3a 124. 3a CKOJIBKO YacOB BBIIIOIHHUT 3TOT )K€ 3aKa3
Jpyroii paboUwii, CIIM 3a Yac OH BBIIOJIHACT Ha 5 meTaneit 6omipmie?

8. IIpu naBnenun, paBHoM 18 atmocdepam, raz 3annmaer o6bvem 35cm3. Kakoii 00beM 10JKEH 3aHUMATh TOT XK€ Ta3 P IaBICHUN
28 atmocdep?

9. Camouet, CKOPOCTh KOTOPOTro 550 KM/4, TpoJieTaeT pacCTOSHUE MEXKIY TOPOAaMu 3a 44. 3a CKOJIBKO YacOB MPOMAET 3TO Ke
paccTosiHUE MOE3]T, €CIIA €0 CKOPOCTh S0 KM/4?

3.4. Tpumep npoekTa (TPyNIIOBOTO U MHAUBUIYAIBHOTO):

1. HaiinuTe B yueOHMKAX IJIst HAYAIBHOH IIKOJIBI IPHMEPHI 3a1aHuit o TeMe «OTHOIIEHHE IeNUMOCTH Ha MHOXKECTBE
HATypaNbHBIX YUCE». YKaXHUTe KIIacc M aBTOpa yueOHHKA.

2. Co3pnaifre u mpeacTaBbTe MPE3CHTANNIO 0 OTHOH 13 TeM: «O0BeM Tea U ero u3MepeHney, «J[nmmHa oTpeska u ee H3MepeHue»,
«Bpewmst u ero usmepenue», «Macca Tena u e€ u3sMepeHue».

3.5. Bonpocsl k 3K3aMeRy:

1. Bo3HMKHOBEHME U Pa3BUTHE FEOMETPUU. AKCHOMATUYECKUI MeTOo/] B reoMeTpuu. OTKpbITHE TeOMETpUll, OTINYHBIX OT EBKIMA.
2. AxcuoMaTuKa IIKOJIBHOTO Kypca IIIaHUMETPHUH.

3. ConeprkaHue MIKOJIBHOTO Kypca ImanuMeTpun. OnpezeneHne, CBOHCTBa, H300paKeHNE HEKOTOPBIX TIOCKUX TeOMETPUYECKIX
¢uryp. [TocnenoBaTeTEHOCTD UX H3YIEHHS.

4. Buapl reOMETpUYECKHX 33189 U 0COOCHHOCTH UX PEIICHHUS.

5. Conepxanue crepeomerpun. OnpezneneHue, CBONCTBA, H300pakeHHe HEKOTOPBIX MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX PUTYP.
IMocnenoBaTenbHOCTh X U3YYEHUS.

6. XapaKTeprCTHKa TeOMETPUIECKUX MOHATHI HA9aIbHOTO Kypca MaTEMaTHKHU: TOUYKaA, IpsAMast, OTPE30K (TEpMHH, BU
oTIpeieNieH s, CBOMCTBA U crioco0 X M3YUeHHUs, BUJIBI 3aJJaHUN ).

7. XapaKTepHCTHKa TeOMETPUYECKUX MOHATHI HA4albHOTO Kypca MaTEMATHKU: JIyd, yroJl, IPsMOi yroa (TEpMUH, BHT,
OTIpeZIeIeHHsI, CBOMCTBA U CIIOCO0 WX W3yUeHHUS, BUIBI 3aJaHHN).

8. XapakTepHCTHKa TCOMETPHUUECKUX HOHATUI HA4aJIbHOTO Kypca MaTeMAaTHKU: MHOTOYTOJIHHK, TPEYTOJIbHUK (TEPMUH, BHJ
oTpeJiesieHHs, CBOMCTBA U croco0 UX U3Y4EHHUs, BUJIbI 3aJJaHUI).

9. XapaKTepHCTHKa F€OMETPUYECKUX MOHATHI HA4albHOTO Kypca MaTEMaTHKHU: TPEYTOJIbHUK, YETHIPEXYTONBHUK (TEPMUH, BH],
OTIpeZIeIeHNsI, CROMCTBA M CIIOCO0 WX N3yUCHHUS, BUIBI 3aJaHHUH).

10. XapaxTepucTuka reOMeTpUIECKUX MOHATHH HaYaJIbHOTO Kypca MaTeMaTHKH: IPSIMOYTOJIBHHK, KBaApaT, Mapallelenune]
(TepMuH, BUA ONpEEICHNUs, CBOWCTBA U CIIOCO0 MX M3Y4EHHS, BUJIBI 3aJaHHN ).

11. OrpaskeHne CBOICTB peabHOTO MUpA Yepe3 MOHATHE BeMNInHbL. OCHOBHBIE CBOWCTBA CKASIPHBIX BEIWYNH, aKCHOMAaTHIECKOE
OTIpefieIeHHE BETNIHHBI.

12. Uzmepenue BenuunH. Cucrema enunui CH.

13. JInmnHa oTpeska, ee OCHOBHBIE CBO¥CTBA. MI3MepeHue ATMHBI OTpe3Ka.

14. CraHmapTHBIC eAMHUIIB! JUIMHBI, OTHOIIEHHUS MEXIy HUMH. Kak TpakTyeTcst HOHATHE UTHHBI HAYalIbHOM Kypce MaTeMaTHKH?
Kakve ennHHIBI ATHHBI B HEM pacCMaTPHUBAIOTCS?

15. Inommaas miockoit purypbl. CriocoObl H3MEpEHHsI TUIOIIAaeH Uryp.

16. PaBHOBeNMKYE M paBHOCOCTABIEHHbBIE (GUTYpHL. Kak TpakTyeTcs M3MepeHne IUToma i B HayalIlbHOM Kypce MaTeMaTHKH?

17. Inomans miockoi ¢purypsl. Kakue cmocoOs! m3MepeHns IIOMAAN PACCMATPUBAIOTCSA B HAYAIEHOM Kypce MaTeMaTUKU?

18. ITpubnmxeHHOE H3MEPEHNUE TUIOIATU KPHUBOJIUHEIHO (urypsl. Kakue cmocoObl H3MepeHus IO PACCMATPUBAIOTCS B
HavaJlbHOM Kypce MaTeMaTHKH?

19. Mnomane mnockoit purypsl. [Tnomaas npsiMoyroasHHUKA (C TOKa3aTenbcTBOM). Kak 000CHOBBIBaETCS BRIYMCICHUE TIOMIA I
IpSMOYTrOJIbHUKA B HAYAIIBHOM Kypce MaTeMaTHKH?

20. ITnomaps mockoit ¢purypst. [Inomans napanienorpaMma, TpeyroJibHUKa U Apyrux ¢uryp (c nokasarenbcrBom). Kak
000CHOBBIBAETCS BEIYHCIICHHE TUTOMIAIN KBaJpaTa B Ha4aIbHOM Kypce MaTeMaTHKU?

21. Mnomans miockoi ¢urypsl. [Inomans kpyra (c goka3arenscTBoM). Kak 0600CHOBBIBaeTCS BRIYUCICHHE IIOMAAN Kpyra B
HavaJbHOM Kypce MaTeMaTHKH?

22. Tlnomans kpuBoMMHEHHOW GUrypsl. [Tmomans kpyra. [IpuOamKkeHHOE H3MEPEHHE IO KPUBOJIMHEHHOW (DUTYPHI.

23. PaBHOBeNMKHE M PABHOCOCTABIECHHBIE (GUTYpHL. [I0Mmans IpsSMOYronbHIKa, TTapajuieNiorpaMMa, TPEYroJIbHIKA.

24. O0beM Temna, ero OCHOBHBIE cBoiicTBa. M3Mepenne o0bema. EnuHub! oobemMa, OTHOLIEHHE MeX Ty HUMH. DopMyiisl 00beMOB
HEKOTOPBIX Tel.

25. Macca Tena - e€ usmepenune. Kak GopMupyrorcest mpencraBieHus 00 3TOH BEIMYWHE B HAYaJIbHOM Kypce MaTeMaTHKH?

26. Macca Tena - e€ uzmepenue. Kakue enuHuIbl, CBOWCTBA U AEHCTBUSA HAJl 3TOU BEIMUUHONW PacCMATPUBAIOTCSA B HAYAJIIBHOM
Kypce MaTeMaTuku?

27. O6beM Tena - ero m3mepenue. Kax hopmupyrorcs npeacTaBieHus 00 3TOH BEIMUMHE B HAYaJIBHOM Kypce MaTeMaTHKU?

28. O6weM Tena - ero m3Mepenne. Kakue equHUIbI, CBOMCTBA U JEHCTBUS Ha/l 3TOW BETMIMHON pacCMaTPUBAIOTCS B HA9AIEHOM
Kypce MaTeMaTHKH?




29. 3aBUCHMOCTH MEXIy BETMYMHAMHU: CKOPOCTBIO, BpDEMEHEM U PACCTOSIHUEM IIPH PAaBHOMEPHOM IBHXKeHHHU. Kakue 3aBUCHUMOCTH
paccMaTpUBAlOTCs B HA4aabHOM Kypce MaTeMaTHKU?

30. 3aBUCHMOCTH MEXIy BETUIMHAMMU: IIEHOH, KOJMYECTBOM U CTOMMOCTBI0. Kakie 3aBHCHMOCTH PacCMaTPUBAIOTCS B HAYAIbHOM
Kypce MaTeMaTHKH?

5.4. Ouenka pe3y/jibTaTOB 00y4€eHHSI B COOTBETCTBUH C HHIAMKATOPAMHU JI0CTHKEHUSI KOMIETEeHIHIi

Heynosi.: He JOCTUTHYT

Y nogi. [Toporoselii ypoBeHb: 3HaeT: 6a30BbIE COCTABIIIOMINE 331a4H, KaK OCYIIECTBHTH, IOMCK, 00pabOTKy, aHAIII3 U CHHTE3
uH(pOpManUY IS penIeHns IOCTABICHHBIX 3a7a4 PA3IMYHbIC BAPHAHTHI PEIICHNS IIOCTAaBICHHBIX 33721 HA OCHOBE CHCTEMHOTO
HOJX0Ja, Hay4HBIX METOJOB U AOCTIKeHUi. Pasnudnblie coBpemennsle UK T-Texnomoruu co3nanus, o0paboTKH U nepegauu
uHpopmanuu. TeopeTrndeckne OCHOBBI IIPHEMOB Pa3BUTHS MOTHBALINH 00YJarOMNXCsl K COBMECTHOW M HHIMBHYaIbHON ydeOHOM
¥ BOCITUTATEIIFHOM AEATENFHOCTH HA YPOKaX MaTEMATHKH; TEOPETHIECKHE OCHOBEI BO3MOXKHOCTEH OCYIIECTBICHUS KOHTPOJIS U
OLIEHKH Pe3yIbTaTOB O0ydIEHHs MaTeMaTHKE B COOTBETCTBHHU C YCTAHOBICHHBIMH TPEOOBAaHUAMH K 00pa30BaTEIbHBIM PE3yabTaTaM
MIIJIIIMX MIKOJIBHUKOB. TeopeTuuecknue OCHOBBI CIIENMANbHbIE HAYIHbIE 3HAHHS B 1€1aTOTHYECKON JIEATENbHOCTH B KOHTEKCTE
OpTaHM3aIMH MaTeMaTHIecKOoi moarotoBku. ComepixaHue Ha4aJIbHOTO Kypca MaTeMaTHKH B COOTBETCTBHH C TPEOOBaHMSIMHU
OT'OCHOO 1 ocHOBHOH 00111e00pa30BaTENbHOM MIPOTPAMMEL.

Xopomo. ba3oBblii ypoBeHb: 3HaeT: 6a30Bble COCTABIIOIIUE 3aa4H1, KaK OCYILECTBUTH, OUCK, 00pabOTKy, aHAIIU3 U CUHTE3
nH(pOpManny IS pelIeHus TIOCTABICHHBIX 3aa4 Pa3IMYHbIe BAPHAHTHI PEIICHHS IIOCTABICHHBIX 33124 HA OCHOBE CHCTEMHOTO
MOJIX0/1a, HAYYHBIX METO/IOB | JOCTIKeHNH. Paznmmanbie coBpemennbie UKT-TexHOMOTHE CO3MaHusI, 00paOOTKH U Mepeaadn
urpopmanuu. TeopeTHueckue OCHOBBI IIPHEMOB Pa3BUTUS MOTUBALIUH O0YJAIOMNXCSI K COBMECTHOM M MHIUBHUYalbHON ydeOHOM
U BOCIIUTATEIbHON AEATENBHOCTH HA YPOKaX MaTeMAaTHKH; TEOPETUUECKHE OCHOBBI BO3MOKHOCTEH OCYIECTBICHUS KOHTPOJIS U
OIIEHKH Pe3yIbTaTOB O0YIEHHI MaTeMaTHKE B COOTBETCTBHH C YCTAHOBICHHBIMH TPEOOBAaHUAMH K 00pa30BaTEIIBHBIM pe3yIbTaTaM
MJIQIIIAX MIKOJIFHUKOB. TeopeTuueckrne OCHOBHI CIICIMANbHBIC HAYIHBIC 3HAHHS B IIEIaTOTHIECKOHN IS TETFHOCTH B KOHTEKCTE
OpraHu3aly MaTeMaTH4deckoil moaroroBku. CoaepixaHue Ha4aIbHOTO Kypca MaTeMaTHKH B COOTBETCTBHHU ¢ TpeboBaHuAMHU PI'OC
HOO u ocHOBHOI1 00111€00pa30BaTEIBHON IPOTPAMMBI.

YMeeT: CTaBUTh U aHATM3UPOBATH 3a1ady, BEIAENASA ee 0a30BbIe COCTABIIAIOMINE, PACCMATPHUBATh PA3IMYHBIC BAPUAHTHI PEIICHUS
MOCTABJIEHHBIX 3aJa4 Ha OCHOBE CHCTEMHOTO IOAXO0a, HAyYHBIX METOA0B U JOCTIDKEHUH, IPOTHO3UPOBATH IPAKTUUECKUE
HOCIIEACTBUS PA3INYHbIX CIIOCOOOB PEIICHUS IIOCTaBICHHBIX 3a/1ad n3 cepbl MaTeMaTHYecKoro oopasosanus. [IpuMeHsTh
nH(pOPMATMOHHO-KOMMYHHUKAIIMOHHEBIE TEXHOJIOTHH CO3aHMs, 00paboTKH, Ieperayn HHPOPMAIHH JUTS PEIIeHNS pa3InIHbIX
KOMMYHHMKATHBHBIX 331a4. VIcronb30BaTh MPHEMBI Pa3BUTH MOTHBAIHMH O0YIAONIIXCS K COBMECTHON M MHIWBUYaIbHOI
y4eOHOH 1 BOCHHUTATENbHOM! JEITETbHOCTH Ha YPOKaX MaTEMaTHKH; OCYLIECTBIATh KOHTPOIIS U OLIEHKH Pe3yIbTaTOB O0ydEeHHsI
MaTeMaTHKE B COOTBETCTBHH C YCTAHOBIEHHBIMH TPeOOBaHUAMHU K 00pa30BaTe/IbHBIM pe3ylabTaTaM MJIaIINX IIKOJIbHHKOB;
JIEMOHCTPHPOBATh CIICIHAIFHBIC HAYIHBIC 3HAHUS B IT€JaTOTHIECKOH JIEITEIIFHOCTH B KOHTEKCTE OPTaHU3aInH MaTeMaTHIecKoit
MOJTOTOBKH; PEaTH30BBIBATE COJIEpKaHUE MAaTeMAaTUKU B cooTBeTcTBUH ¢ TpeboBarusMu OI'OC HOO u ocHOBHO#
001e00pa3oBaTENbHON TPOrPaMMBbL; OPraHU30BLIBATE CAMOCTOSTENIBHYIO ICATEIEHOCTh 00YYaIOMMXCsl IO MAaTEMAaTHKE;
AHAJM3UPOBATh YICOHYIO M BHEYIEOHYIO IESATENFHOCTh O0YJAIONINXCS TI0 MaTEMaTHKE M KOPPEKTHPOBATH 00pa30BaTEIbHBIH
MPOLIECC C IIENBI0 MOBBIIICHHS INIHOCTHBIX, IPEIMETHBIX W METANIPEAMETHBIX PE3yJIbTaTOB OOYICHUS.

Brnaneer: HaBbIKaMM IOCTAaHOBKY U aHANIN3a 3aJa4uy, BbAENsAS e 6a30Bble COCTABILIOIINE, PACCMATPUBATh Pa3IMYHbIE BAPUAHTEI
pelIeHNs OCTAaBIEHHBIX 337a4 HA OCHOBE CUCTEMHOTO MOIX0/1a, HAYYHBIX METO0B U TOCTHKEHHUH, TPOTHO3UPOBAHHS
MPAKTHYECKUX MOCTEACTBUN Pa3INIHBIX CIIOCOOOB PEIICHNS ITOCTABICHHBIX 3a/1a9 U3 c(hepbl MaTEMaTHIeCKOT0 00pa3oBaHUs.
HaspIkamMu HCIIOTB30BaHUS IPUEMOB Pa3BUTHSI MOTHBAILIUH O0YJAOMUXCSI K COBMECTHON M MHAUBHUAYAIbHON ydeOHOH U
BOCIIUTATENbHOM AESATENBHOCTH Ha ypOKax MaTeMaTHKH. HaBbIkaMM OCYyIIECTBIEHNS! KOHTPOJIS M OLEHKH PE3Y/IbTaTOB 00yUCHUS
MaTEMaTHKE B COOTBETCTBUH C YCTAHOBICHHBIMH TPEOOBaHUSAMHI K 00pa30BaTEFHBIM Pe3ylIbTaTaM MIIQ/IIINX IIKOJIEHUKOB.
OrimaHo. Bricokmii ypoBeHb: 3HaeT: 6a30BbIe COCTABISIONINE 3a/1a4H, KaK OCYIIECTBUTH, IOUCK, 00pabOTKy, aHAIIH3 U CHHTE3
uH(popManuy 1S peleHns MOCTaBIeHHBIX 3a7a4 Pa3IMYHbIe BAPHAHTHI PELICHH TOCTAaBICHHBIX 33124 HA OCHOBE CUCTEMHOTO
HO/X0/1a, HAYIHBIX METONOB U JOCTIKeHN. Pasznunsie coBpemennbie UKT- rexHomorun cosnanus, 00paboTKu 1 rnepenadn
nHpopmanuu. TeopeTHaeckrue OCHOBHI IIPHEMOB Pa3BUTHS MOTHBAINH 00YJarOMNXCsl K COBMECTHOW M MHIMBHUYalIbHON ydeOHOM
U BOCITUTATEIBHON AEATENBHOCTH HAa YPOKaX MaTeMAaTHKH; TEOPETUUECKHE OCHOBBI BO3MOKHOCTEH OCYIIECTBICHUS KOHTPOJIS U
OLICHKH PEe3yJIbTaTOB O0YyUYCHHUSI MATEMaTHKE B COOTBETCTBHH C YCTAHOBJIEHHBIMH TPeOOBaHUAMHU K 00pa30BaTEIbHBIM pe3yabTaTaM
MITQIIIHAX MIKOJIEHUKOB. TeopeTHueckne OCHOBHI CIICIMANBHBIC HAYIHBIC 3HAHHS B IT€IaTOTHIECKON IS TETFHOCTH B KOHTEKCTE
OpraHM3aIMX MaTeMaTHIeCKOH moAroToBku. ComepixaHue HA4aIbHOTO Kypca MaTEMaTHKH B COOTBETCTBHH C TPEOOBAHHSIMU
OI'OCHOO 1 0cHOBHOI1 00111€00pa30BaTENbHOM IPOrPaMMBL.

VMeeT: cTaBUTh M aHAIM3UPOBATh 3aJady, BBIAECIASA €€ 6a30Bble COCTABIAIOIINE,

paccMaTpUBATh pa3IMIHbIC BAPHAHTHI PEIICHNUS TOCTABIEHHBIX 33/ja4 HA OCHOBE CHCTEMHOTO TIOAXO0a, HAyIHBIX METOOB H
JOCTHKEHHH, MPOTHO3UPOBATh MPAKTHUECKUE OCIEACTBHUS PA3IMYHBIX CIOCOOOB pelIeHHs IOCTAaBICHHBIX 3a7a4 U3 cepsl
MaTeMaTH4eckoro oopasoBanus. [IpuMeHATs HHPOPMAIMOHHO-KOMMYHUKAIMOHHBIC TEXHOJIOTHU CO3/IaHUs, 00pabOTKH, nepenain
nH(pOpMAINH IS pelIeHNs PA3IMIHBIX KOMMYHHKAaTHBHBIX 331a4. cronb30BaTh IPHEMBI Pa3BUTHS MOTHBAIINH O0YIafOIIUNXCS K
COBMECTHOH M MHIUBHIYaTbHON yd4eOHOH 1 BOCITUTATEIBHON ASSATEIFHOCTH HA YPOKAX MaTEMaTHKH; OCYIIECTBISTE KOHTPOIS U
OLIEHKH Pe3yIbTaTOB 00ydeHHs MaTeMaTHKE B COOTBETCTBHHU C YCTAHOBICHHBIMH TPEOOBAaHUAMH K 00Pa30BaTEIbHBIM pe3yabTaTaM
MIIQJIIIHMX MIKOJIBHUKOB; IEMOHCTPHPOBATH CIIEIMANbHBIE HAYdHbIE 3HAHH B I1€1arOTHYECKON EATEIbHOCTU B KOHTEKCTE
OpTaHM3AIMH MaTEMaTHIECKOH ITOATOTOBKH; PEaTM30BEIBATh COAEPKAHNE MATEMAaTHKH B COOTBETCTBHHU C TPEOOBAHUAMU
OI'OCHOO u ocHOBHO# 00111€00pa30BaTENbHOM MPOTPAaMMBbI; OPTaHU30BBIBATH CAMOCTOSITENIBHYO JEATETbHOCTh 00YJarOMUXCs
10 MaTEMaTHKe; aHAIN3UPOBATh yIeOHYIO 1 BHEYIEOHYIO AESTEILHOCTD 00YJarOIUXCsl 0 MaTeMaTHKE 1 KOPPEKTHPOBATh
00pa3zoBaTENBHBIN MPOIECC € IENBIO TOBBIMICHNS IMYHOCTHBIX, IPEIMETHBIX W METAIIPEIMETHBIX Pe3yIbTaTOB 00yIEHHUS.
Brnaneer: HaBBIKaMM TOCTAaHOBKH M aHANIN3A 331a9H, BRIAENSSA e 0a30BbIe COCTABIIOIINE, PACCMATPUBATD PA3INIHBIC BAPHAHTEI
peleHNs OCTaBIEHHBIX 3a7]a4 HA OCHOBE CUCTEMHOTO MOJIX0/1a, HAYJHBIX METOI0B U JJOCTHXKEHHUH, TPOTHO3UPOBAHUS
MPaKTHYECKUX MOCIEACTBUH Pa3INYHBIX CIIOCOOOB PEIICHHS IIOCTABICHHBIX 3aa4 U3 Chepbl MATEMAaTHYECKOTO 00pPa30BaHMUsI.




HaBbikamu pa3paboTKy cOOCTBEHHBIX IIM(POBBIX 00Pa30BaTENBHBIX PECYPCOB IO MaTeMaTHKe. HaBblkaMu HCTIONb30BaHUS
MPHUEMOB Pa3BUTHS MOTHBAIMN 0OYJAIONINXCS K COBMECTHOH M MHAWBUIYabHOM yaeOHOM M BOCIITATENIFHOM eI TETbHOCTH Ha
ypokax MareMaTiku. HaBbIkaMM OCyIECTBICHHSI KOHTPOJISL ¥ OLICHKH PE3YIbTaToOB 00y4eHHUsI MaTEMAaTHUKE B COOTBETCTBUH C
YCTaHOBJIEHHBIMH TPeOOBaHHUAMHM K 00pa30BaTe/IbHBIM pe3yabTaTaM MIIaJIINX IIKOJIBHIKOB. HaBbIkaMu JeMoHCTpanin
CIIeIMaTbHbIC HaydHbIE 3HAHUS B IIEIaTOTHYCCKON IESTEIFHOCTH B KOHTEKCTE OPTaHN3AIMN MaTEMaTHIECKOH ITOITOTOBKH.
[Ipuemamu peanu3anuy MaTeMaTHIEcKoro o0pazoBaHust B cooTBeTcTBUH ¢ TpedosanmsMu @PI'OCHOO u ocHOBHOI
00611e00pa3oBaTeIbHON MPOrPaMMBbl, OpPraHU3alUH CAMOCTOSATENBHOM ACSATENLHOCTH 00YJaOIMXCsl [0 MATEMATHKE;
aHaIN3MPOBATh yICOHYIO U BHEYIEOHYIO AESTEILHOCTD 00YJarOIXCsl 10 MaTEMAaTHKE 1 KOPPEKTUPOBATH 00pa30BaTEIbHBII
MPOIIECC C IENBI0 MOBBIIIEHHS INIHOCTHBIX, IPEIMETHBIX M METANIPEAMETHBIX PE3yJIbTaTOB OOYICHUS.

6. YAEBHO-METOJUYECKOE U UH®OPMAINIMOHHOE OBECIIEYEHHUE JUCIUITVINHBI (MO YJIS)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JauTeparypa

ABTOpBI, COCTaBUTEIH Wznanue OK3.

JI1.1 | JL I1. CroiinoBa MaremaTuka: y9eOHHK JUIsl CTYACHTOB MEIarOTHYECKIX BY30B — MOCKBA : 143
Axanemus, 2005
JI1.2 [JI II. CroiinoBa Marematuka: yaeOHUK [ CTyACHTOB yIpeKICHHH BBICIIETO MPO(ECCHOHAIFHOTO 90
obOpazoBanusi]| — Mocksa : Akanemus, 2013

JI1.3 |T'. A. baknanosa ; TeopeTHueckre OCHOBBI PEIICHHsT TEKCTOBBIX 3aj1a4: yueOHoe mocobue — bapHayi : 9999

AnTanckuit AntI'TIY, 2021 — URL: https://library.altspu.ru/dc/pdf/baklanova.pdf

rOCY1apCTBEHHBIN

HeIaroruuecKui

YHHBEPCHTET

6.1.2. JlonoHUTe/ILHASA JTUTEPaTypa

ABTODBI, COCTaBUTETN Uznanue OK3.
JI2.1 | [JI. TI. CroiinoBa u MaremaTrka: COOpPHHUK 3a71a4 : ydeOHOE MOCOOHe [T CTYCHTOB YUPESIKACHHMA 20

ap.] BhICIIEro nmpodeccrnoHanbHoro oopazoBanus| — Mocksa : Akanemust, 2013
JI2.2 |I'. A. baknaHosa ; Marematuka: 3JIeMEHTHI TEOPHH MHOKECTB: yIeOHO-METOINIECKOe Toco0ne — 9999

Anralickuii Bapnayn : AntI'T1Y, 2021 — URL: https://library.altspu.ru/dc/pdf/baklanoval.pdf

TOCYHapCTBCHHBII

TIearoTHYeCKUM

YHHUBEPCHUTET

6.1.3. MeTtoguueckune pazpadoTkn

ABTOpBIL, COCTaBUTEIU W3nanue OKk3.
JI3.1 |T. A. bakmnanosa, E. TecroBble 3ananus no Teme "MHoKecTBa U oniepalu HaJl HUMH'" [DJIEeKTpOHHbIH 10000

W. T'pumienko, A. F0. | pecypc]: s opraHu3aii CaMOKOHTPOJIS CTYIEHTOB (paKyabTeTa HayallbHBIX

TuMOIIIeHKO ; kiaccoB — [bapnayn, 2006] — URL: http://abs.uni-

BapHaynbckuit altai.ru/unibook/baklanova/index.html

rOCY1apCTBEHHBIN

MearornIecKui

YHHBEPCHTET

6.2. Ilepeuenn pecypcoB HH(pOPMALMOHHO-TeTIeKOMMYHUKAIMOHHOIM ceTH ""UHTepHeT"
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6.3.1 Ilepeuens NporpaMMHOro odecrnevyeHust

6.3.1.1 | ITaker LibreOffice

6.3.1.2 | ITaker OpenOffice.org

6.3.1.3 | Uurepuet Opayszep

6.3.1.4 | IIporpamma I IpOCMOTpa IEKTPOHHBIX JOKYyMEHTOB Gopmara pdf, djvu

6.3.2 Ilepeyenb HHGOPMAIHMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Dnexrponnas 6ubnuoteka HITb / Antaiickuit rocyapCTBEHHBIN MeJarornieckuii yHuBepcuTeT, HayaHo-niemarornyueckast
oubmoTeka

6.3.2.2 | CeTeBas 3JeKTpOHHAs OMOTUOTEKA MEAArOrHIECKUX BY30B // DIEKTpOHHO-0MOIMoTeuHas cuctema Jlans / M3natenbcTBo
Jlanp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITIJIMHBI (MO YJIA)

7.1| 1. ObopynoBaHHbIe yueOHbIE AyTUTOPHH, B TOM YHCIIE C HCIIOJIB30BAHUEM BHJICOTIPOEKTOPA H ITOIKIIIOIEHUEM K CETH
«VIHTEpHET» M JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIBHYIO Cpely Y HUBEpCHUTETA.




7.2 |2. Aynutopuu Ui cCaMOCTOSITENFHOM PaboTHI ¢ TIOAKIIIOYEHHEM K ceTH «IHTepHEeT» U JOCTYIOM B DIICKTPOHHYIO
HHGOPMaATMOHHO-00pa30BaTENBHYIO Cpeay Y HUBEPCUTETA.

7.3 | 3. KoMIbIOTepHBIH KJ1acc ¢ MOAKII0YEeHHEM K ceTH «IHTepHeT» M JOCTYIIOM B 3JIEKTPOHHYIO HH)OPMATHOHHO-
00pa3oBaTeNBHYIO Cpely Y HUBEpCHUTETA.

7.4 | 4. Ayauo, -Bueoanmnaparypa.

8. METOJUUECKUE YKA3AHNS /151 OB YUAIOIINXCSI IO OCBOEHMIO JUCIUILINHBI (MOIYJIST)

Hucrturuinaa «MartemaTiKa U HHPOPMATHKa SBISCTCS BaKHEHIIEeH B TPo(ecCHOHAIBHON MTOATOTOBKE YUUTENsl HAYaIbHBIX
KJIaCCOB B PaMKaX COOTBETCTBYIOIIEH IIPOTpaMMBbl, OTpaskKaloieii cofep kaHne TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa
BBICIIIETO TTPO(ECCHOHATBHOTO

o0pazoBanust. OCHOBHOM II€IbI0 U3yUeHUS TUCHUIIIMHBI SBISETCA - 0OecHedeHIe TOTOBHOCTH CTY/IeHTa K YCBOCHHUIO
TEOPETHYECKHX OCHOB HauallbHOTO Kypca MaTeMaTHKH.

OCHOBHBIMH BHIaMH YIeOHOW pabOTHI ABISIOTCS JIEKIINH M IPAKTHYECKUE 3aHATH. Ha IeKImsax pacKphIBaloOTCsl OCHOBHBIE
TEOPETHIECKHE TTOJIOKEHUS U (POPMYIHPYIOTCS OTIpeaeTIeHIsI OCHOBHBIX IOHATHH Kypca, OTMEYAIOTCS COBPEMEHHBIE OAXOIBI K
pemraemMbIM npo6iemanm. [IpakTuueckue 3aHATHSI OPHEHTHPOBAHBI Ha OBJIAJICHUE CTyAEHTaMH YMEHHUAMH, CBA3aHHBIMU C PEILICHUEM
y4eOHO-TIpo(hecCHOHATIBHBIX 3aa4:

* PACKpBITH CTYCHTaM MHPOBO33PEHYECKOE 3HAUCHHE MAaTEMAaTHKH, YIITYOUTh MX MTPEACTABICHHIE O POJIH U MECTE MaTeMATHKH B
U3y4EHUH OKPYXKAIOILEr0 MUPA;

* 1aTh CTYJICHTaM He0OX0MMble MATEMATHYECKHE 3HAHHS, HA OCHOBE KOTOPBIX CTPOUTCS HayallbHBII KypC MaTeMaTHKH,
cOpMHPOBATH YMEHHS IS TITYOOKOTO OBJIAIICHHS €T0 CO/IepIKaHHEM;

* CIIOCOOCTBOBATH Pa3BUTHIO MBIIUICHNS,

* pa3BUBaTh YMEHUS CAMOCTOSITENBbHON paboThI ¢ yUeOHBIMU MMOCOOUAMU U APYroil MaTeMaTHYECKON JIUTEPaTypoil.

ITpu moAroToBKe K MPAKTUYECKUM 3aHATHAM MOKHO HCIIONB30BATh CIEAYIONINE PEKOMEHIAIHN:

1. [IpounTaiiTe BHUMATENBHO 3aJaHUS K TaHHOMY 3aHAITHIO U CIIMCOK PEKOMEHOBAHHOM JINTEPATYPHI.

2. M3yuaute MaTepHual no yaeOHbIM HOCOOHAIM, MOHOTpa(UIM, HEPHOAUIECKUM U3AHUSIM, IPOaHATH3UPYITE YICOHUKH IS
HayaJlbHOI HMIKOJBL.

3. 3aKOHCTIEKTHPYHTE HEOOXOIUMYIO IUTEPATYPy IO YKa3aHUIO IIPETOaBaTeIs.

4. BbINONHUTE MIPAKTUYECKUE 3aJaHUS 110 YKA3aHUIO IPENOoJaBaTes.

5. IIpoBepbTe cebst o BONIPOCaM JUIsi CAMOKOHTPOJISL M IEPEUHIO BOIIPOCOB K 3aHSTHUIO.

BeimonHeHue NpaKTUYECKUX 3aaHUH K KayKIOMY 3aHATHIO TO3BOJISET YCIENIHO MOATOTOBUTBCS K 9K3aMEHY U 3a4€Ty U OBIAJETh
npodeccnoHaTFHBIMH YMEHUSIMH, HEOOXOMMBIMH B XOJI€ TEJarOTHIECcKO MPaKTHKH.

CamocrosTensHas paboTa SBISCTCS OJHHM H3 OCHOBHBIX BIJIOB yueOHOI pabOTHI M HapsLy C MOATOTOBKOM K MPAaKTHYECKUM
3aHATHAM MIPEATNOJIaraeT: BBIMOIHEHHE U aHAIN3 MaTEMAaTUYECKHUX 3aJaHUi U ympakKHEHUH A7 MIIaALIMX HIKOJIBHUKOB,
MPOEKTHPOBAHHE CIIOCOOOB IESTENFHOCTH YIAIINXCS B IPOIIECCE UX PEIICHNST; U3TOTOBICHIE HATIISTHBIX ITOCOOHIH,
OPHEHTHPOBAHHBIX Ha YCBOCHHE MATEMAaTHIECKOTO COJCPKaHNS HAYaIbHOTO Kypca MaTeMaTHKH; HAllMCaHue peepaTos u
HOJTOTOBKY JOKIIA0B, CIOCOOCTBYIOIUX YITYOICHHOMY H3y4€HUIO OTAENBHBIX TeM y4eOHOH AUCIUIINHB «MaTeMaTHKa U
HHPOPMATHKAY.

Kpome Toro, BO3MOKHA TIOATOTOBKA HHANBHUIYAJIBHBIX 3aaHUH U IIPOEKTOB M0 aKTyaIbHBIM IMpoOIIeMaM Kypca, BEIITOTHEHHE
UCCIIEI0BATENBCKUX 3aJaHUH B paMKaxX HayJHO-HUCCIIEN0BATEIBCKUX TEM Ka(eaps! U IpernogaBaTeneH.

Jns u3ydeHus TUCHUIIMHBI TIpeJaraeTcs CIUCOK OCHOBHOM U JONMOJTHUTENbHON TuTepaTypbl. OCHOBHAs IUTEpaTypa
TperHa3Ha4YeHa I 0053aTeIbHOTO H3yIeHHs, OTOJTHUTEIbHAS — TOMOXKET 0oJjiee IITyOOKO OCBOHUTE OT/IEIBHBIEC BOIIPOCHI,
HOJTOTOBUTH MCCIIEIOBATEIBCKUE 3aJaHIS U BBIITOJIHAUTH 3aaHUS JJIS CAMOCTOSITENIBHOM paboOTHI U T. 1.

B ciyuae npormycka IpakKTUYeCKOTO 3aHATUS CTYACHT MOKET BOCIIOIB30BaThCS COJICPIKaHUEM Pa3IHYHBIX OJIOKOB ydeOHO-
METOIMUYECKOr0 KOMILIEKCa (JEKIUH, IPAKTUYECKUE 3aHATUS, KOHTPOJIbHBIE BOIIPOCHI U TECTHI) AJIsl CAMOIOATOTOBKH U OCBOEHUS
TEMBI.

JI1 CaMOKOHTPOJISI MOKHO UCIIOJIB30BaTh BOIPOCHL, IPEAJIAracMble K IPAKTUYECKUM 3aHATUAM, & TAK)KE IPUMEPHbIC BAPUAHTHL
TECTOBBIX 33JaHKi (MIEYATHBIN M AJIEKTPOHHBIN BapuaHThl). [Ipu pabote ¢ TecToBoii cructemoit ACT HE0OX0IUMO BHUMATEIHHO
MPOYNTATh HHCTPYKINIO, 0OpaTHTh BHUMaHKE Ha BPeMs TECTHPOBAaHMA. Ha BOIPOCH MOXKHO OTBEYATH B JIFO00M
[OCJIEJ0BaTEIbHOCTH, BO3BPAIAACh K BOIIPOCAM, BbI3BABIIMM 3aTpydHEHHUE. Pe3ynbraTsl

TecTa OyIyT BBIBEIEHBI HA OKPaH MOCIe HAXKATUs KHOTIKU «3aBEepIIUTh TeCTUpoBaHuey. [Tocie mpoxoxkaeHus IpoOHOTo TecTa
HEo0X0IMMO BEPHYTHCS K pa3ziesiaM M TeMaM, TPOLIEHT BHIIIOIHECHUS 3a/IJaHUH B KOTOPBIX ObLT HEJOCTaTOYHBIM.

Meroauueckue pekoOMeHIanuu 00yJaromuMcs C OTPaHUIEHHBIMU BO3MOXKHOCTSMH 30poBbs (OB3)

Cnenuanbhele ycinous o0yuenus B Antl 1Y onpenenenst «IlonoxenneM 06 MHKIIO3UBHOM 00pa3oBaHUM (YTBEPKICHO
TpuKa3oM pekropa oT 25.12.2015 r. Ne 312/1m).

Janasv «ITomoxeHHeM» IPETYCMOTPEHO 3aNIOTHEHNE CTYACHTOM IPH 3a4YHCIICHUN B YHUBEPCUTET aHKETHI «OnpeneneHne
NoTpeGHOCTENH 0OYJAIOIMXCS B CO3IaHUH CIIEHUABHBIX YCIOBHI 00y4eHHs», B KOTOPOH YKa3bIBAIOTCS MOTPEOHOCTH JIUIA B
OpraHH3aUU JOCTYITHOH COLMaIbHO-00pa30BaTENbHOI Cpelibl M OMOIIY B OCBOSHHH 00pa30BaTEIbHON TPOrPAMMBL.

[on cnenmanbHEIMU YCIOBUSMH UL HOTYIeHHS 00pa30BaHUS 00YIarOMIMMHUCS C OTPAaHHICHHBIMHA BO3SMOXXHOCTSIMHU 3/10POBBS
MOHUMAIOTCSI YCIIOBUS 00ydeHNs, BOCHHTaHMS U Pa3BUTHS, BKIIFOYAIONIIE B ce0s HCIIOIB30BaHHE CIICIHATBHBIX 00Pa30BaTEIbHBIX
HpOrpamMM M

METOJIOB OOYYCHUS M BOCITUTAHHSA, CIICIHATBHBIX YIeOHHUKOB, YIEOHBIX OCOOHH M IUAAKTHUCCKUX MAaTEPHAJIOB, CIIEIIHATbHBIX
TEXHUYIECKHX CPEACTB O0YICHUS KOJUIEKTHBHOTO M MHIUBUAYAIHOTO MOIb30BAHNUS.

IMoctpoeHue 06pa3oBaTeIbHOTO MPOLECCa OPUEHTUPOBAHO HA YUET HHUBUIYaIbHBIX BO3PACTHBIX, ICUXO()U3MIECKUX
0coOeHHOCTEH 00yJaIomuXCs, B YaCTHOCTH IIPEAIIONAracTcsi BO3MOKHOCTD pa3pabOTKH MHANBHIYAILHBIX YIEOHBIX IIJIaHOB.




Peannzarms MHANBUTYaTbHBIX YIEOHBIX IUIAHOB COTIPOBOKIACTCS MOIEP)KKOH THIOTOpA (POAUTEINS, B3SBIIECTO Ha ceOs
THIOTOPCKHE (DYHKIIMH B TIpOIiecce 00ydIEHHs, BOJIOHTEPA).

O6yuaromuecst ¢ OB3, kak u Bce 0CTalIbHBIE CTYJEHTHI, MOTYT 00yJaThCsl [0 HHAUBUAYAIbHOMY yueOHOMY ILIaHy B
YCTaHOBJICHHBIE CPOKH C YIETOM HHAWBHIYaJbHBIX 0COOCHHOCTEH M CIICHHABHBIX 00pa30BaTeNbHBIX TOTPEOHOCTEH KOHKPETHOTO
00ydaronierocs.

Cpok mosrydeHus BBICHIEro 00pa30BaHuUs IPU 00yIEeHHUH 110 WHIUBHIYaIbHOMY y9eOHOMY IUTaHy AJIS JIHI[ C OTPAHUYCHHBIMH
BO3MOKHOCTSIMU 340POBBSI MOXKET OBITh IPU HEOOXOAUMOCTH YBEIUYEH, HO HE OoJiee YeM Ha rof.

ITpu cocTaBiIeHNN HHAUBUIYAIFHOTO Tpaduka oOydeHns s iun ¢ OB3 BO3MOXKHBI pa3IMdHbIC BapUAHTHI IIPOBEICHNUS 3aHATHIA:
MPOBEIECHNIE HHANBHUTYaIbHBIX WM TPYIIIOBEIX 3aHATHH C IENBI0 YCTPAHEHHS CIIOKHOCTEH B YCBOCHUH JIEKIIIOHHOTO MaTepHaa,
MOJITOTOBKE K CEMUHAPCKUM 3aHSATHSIM, BBITOJHEHHUIO 3aJaHUI TI0 CaMOCTOsTeNbHOH padoTe. st mun ¢ OB3,

0 MX MPOCBOE, MOTYT OBITh aIaNTHPOBAHBI KAK CAMH 33aJaHUs, TaK U (OPMBI X BBHITOITHCHHS.

OCHOBHBIM JTOCTOMHCTBOM JHCTaHIMOHHOTO 00ydeHus s mun ¢ OB3 sBisercs To, 9To

OHO IT03BOJISICT TIOJTHOCTBIO HHANBHIYaTH3UPOBATE COJICPIKaHHUE, METOBI, (POPMBI U TEMITBI

y4eOHOM IeSTeTbHOCTH MHBAJIMIA, CIECIUTD 32 KOXKIBIM €ro JIeHCTBUEM U omepalieil npu

PELIEHNN KOHKPETHBIX 3a/1a4; BHOCUTh BOBPEMSI HEOOXOJUMbIE KOPPEKIIMU KaK B AEATEIbHOCTD

CTyAEHTa-WHBAJN/IA, TAK U B JIEATEIBHOCTH MperoaaBares. JUCTaHIIMOHHOE 00yIeHHe TakxKe

MO3BOJISIET 00ECIIEUnBAaTh BOZMOKHOCTH KOMMYHHUKAIUI HE TOJIBKO C TPENoaBaTeneM, HO U C

JPYTEMH 00y4aeMbIMHU, COTPYIHHYECTBO B MPOLIEcCe MO3HABATENBHOM JesaTeapHOCTH (opym,

BeOMHap, skype-koHCymbTHpOoBaHUE). DPPEKTHBHOM (OpMOT TpoBeIeHNS OHIIAH-3aHATHIA

SIBIISTIOTCS] BEOMHAPBI, KOTOPBIE MOTYT OBITh HCIOJIB30BAHBI JJIsl IPOBECHUS BUPTYaTbHBIX

JIEKIMHA C BO3MOKHOCTBIO CETEBOTO B3aMMOAEHCTBHUS BCEX YIACTHUKOB AUCTAHIIMOHHOTO

00yIeHMsI.

Jlnist ocyIiecTBIIGHHS POIEAYP TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH M IPOMEXKYTOUHOH

aTTECTAllMH NMPEToAaBaTeNd, B COOTBETCTBUU C MOTPEOHOCTSIMU CTYACHTA, OTMEUEHHBIMH B

aHKeTe, M PEKOMEHIAIMAMH CIICIIHAIUCTOB Ie()EKTOJIOTHIESCKOTO PO, pa3padaTeiBacT

(hOHIBI OIIEHOYHBIX CPEIICTB, aTaTHPOBAHHBIC JUIS JIUII C OTPAaHHYCHHBIMHA BO3MOXXHOCTSIMA

3I0POBBS U TTO3BOJISIONINE OLCHUTH JOCTIDKCHHE MU 3aIJIAHUPOBAHHBIX B OCHOBHON

o0Opa3oBaTeNbHON MpOrpaMMe pe3yabTaToB 00yUEeHHUs U YpOBEHb CPOPMUPOBAHHOCTH BCEX KOMITETEHIIHIA, 3asBICHHbBIX B
00pazoBaTeNbHO MporpamMMme.

dopma poBeACHNUS TEKYIIEeH aTTecTanyy I cTyeHToB ¢ OB3 ycTaHaBIMBAaeTCS C y9€TOM WHINBHIYATBHBIX ICHXO()H3NIECKUX
ocobeHHOCTel (YCTHO, MMCBbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B (hopMe TeCTUpOBaHHA U T.11.). [Ipu HeoOXxoanuMocTH
nunam ¢ OB3 MoskeT OBITh MPEIOCTaBICHO JONOJIHUTENEHOE BPeMs ISl IIOATOTOBKH K OTBETY HA 3a4eTe WM SK3aMCeHE,
BBITIOJTHEHHMS 3aJaHAs 110 CAMOCTOSTENIFHOH paboTe.
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