MHUHHUCTEPCTBO ITPOCBENIEHUS POCCUMCKOMN ®EJNEPAIIUUA

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKIEHHE BBICILIET0 00pa3oBaHus
"Habepe>KHOUeTHUHCKHI TOCYJapCTBEHHBIH MeAarornueckuii yHuBepCcuTeT"

(®T'bOY BO "HI'TIV")

25 i\ YTBEPKIAIO
g " Az =|\[Ipopextop no YP

" Al o
» . o o
’ s TN
4 3 X

s

\ ‘s
L\ NaiipyTaunos A.M.
q 2020 r.

MOJYJb 9 "IPEAMETHO-COAEPXKATEJBHBINA" (TEOPUS U
TEXHOJIOI'MH HAYAJIBHOI'O OBPA3OBAHUA 110 OBJIACT M)
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Kpamuduxarus fakamaBp

Dopma 00yueHUs 3a04Hast

Oommas TpynoeMKOCTh 18 3ET

YacoB 110 y4eOHOMY IUTaHy 648 Bupas! koHTpoJIs Ha Kypcax:
B TOM YHCIIE: 9K3aMeH 2, 5
AyJIUTOPHBIC 3aHATHS 64 3auer 3, 4
caMoCTOsITeNIbHAs paboTa 558
9K3aMeH 3a4eT 26

Pacnpe)leﬂeﬂne YacCoB JUCHMIIJINHBI IO KypcaM

Kypc 2 3 4 5

Bun 3aHaTHi vio | pm | vo [ pon | vom | pm | vo | Pm Hroro
Jlexumn 4 4 8 8 8 8 6 26 |26
IIpakTrnueckue 4 4 10 |10 (16 |16 |8 8 38 |38
Hroro ayn. 8 8 18 18 124 |24 14 14 |64 |64
KonTaktHas 8 8 18 |18 (24 |24 [14 |14 |64 [64
Cawm. pabora 91 |91 158 [158 [152 152 [157 [157 |558 |[558
Yacs! Ha KOHTPOJIB |9 9 4 4 4 4 9 9 26 |26
Hroro 108 [108 [180 [180 |180 [180 [180 180 |[648 |648
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1. LIEJIb U 3AJIAYY OCBOEHMS JUCLUIITAHBI (MOLY.JIST)

1.1|esp OCBOCHUS AUCUMITIIMHBI 3aKITFOUaETCS B (POPMHUPOBAHUU Y O0YUAIOILIMXCS CUCTEMbI 3HAHUH U YMEHHUH, COCTaBIISIOIIMX
TEOPETUYECKYIO OCHOBY MaTeMaTHYeCKOT0 00pa30BaHKs MIIAIINX IIKOJIFHIUKOB U TOTOBHOCTH PEan30BbIBATh
podeccroHaIbHYIO NEJarOrHIecKyIo ISSITeLHOCTS B MPOLECce MPENoAaBaHUsl MATEMAaTHKH B HAYaIbHOH HIKOJIE.

1.2|3agaun ocBOCHMS JUCIIUILIHHBI:

1.3 (bOpMI/IpOBaHI/Ie CHCTEMBI 0a30BBIX TCOPETUICCKUX 3HaHUH 110 MaTE€MaTHKE, MMO3BOJIAIOIIHNX PCAJIM30BbIBATh TCXHOJIOIMHU
HA4YaJIbHOIO0 MaTCMaTH4YCCKOTO O6pa30BaHI/I}I;

1.4|m3yuenne conepxKaHNs OCHOBHBIX JINHIH HAYaJIbHOTO Kypca MaTEeMAaTHKU: apU(PMETHKH, OCHOB anreOpsl, FeOMeTpHY,
1H(OPMATHKH;

1.5|bopmupoBanme yMeHUs pabOTaTh C KOMIIOHEHTAaMU MAaTEMaTHIECKOTO COACPKAHMS: MOHATUSIMH, YTBEPKICHUSIMH,
ITOPUTMAMU M IPABWIIAMH, 33]ja4aMH, IPEOOPa30BAHUSIMH, JIOTHUECKUMH OTIEPALMSIMH U 1P.;

1.6|bopmMupoBaHIe OCHOBHBIX MPO(ECCHOHATBHBIX MPAKTHIECKUX YMEHHH OpraHu3auuy y4eOHOH AeATeTbHOCTH MIIa X
LIKOJIBHUKOB B Mpoliecce 00y4eHHs MaTeMaTHKeE;

1.7 OBJIaAICHNUE COBPEMEHHBIMU 06p3.30BaTeJ'H>HI>IMI/I TEXHOJIOIT'MsAMHA Ha4YaJIbHOI'O MaTCMAaTUYICCKOI'O 06paSOBaHI/I$I,
CHOCO6CTBy}OH.[I/IMI/I Pa3sBUTHUIO MJIAIINX IITKOJIBHUKOB.

2. MECTO JUCHUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Ik (paspen) [1.0.09

2.1|Tpe6oBanus K NpeABapUTeIbHON MOATOTOBKE 00y4aIOIIEerocs:

2.1.1|dauHsblii Kypc 6asupyeTcs Ha 3HAHUAX U YMEHHUAX, HaBBIKaX, MPUOOPETEHHBIX 00YYAIOIIMMCS B POLIECCE U3YICHHSI
IIpOrpaMMbI 00I1Iero 0Opa3oBaHuUs

2.2| IMCUMIUIMHBI M IPAKTHKH, JUIsl KOTOPBIX OCBOEHHE JAHHOM TUCHMIINHBI (MOIYJI51) HEOOX0IUMO KAK
npe/lecTBYOLIee:

2.2.1|IloaroToBKa K caaye U caada rocyJapCTBEHHOTO dK3aMeHa

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHHUSA IO KAXKIOMW JACHUIIIMHE (MOYJIIO), .
OBECIHEYMBAIOINUE TOCTUKEHUE IIJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA30OBATEJIBHOHN
IMPOI'PAMMABI

OIIK-5: CnocodeH ocyniecTBIsATH KOHTPOJIb H OlleHKY () OpMUPOBAHMS Pe3y/IbTATOB 00pa30BaHus 00y4YaloIUXCsl, BBISBJISTh
H KOPPEeKTHPOBAThL TPYAHOCTH B 00y4eHUH

OIIK-5.3: TIpuMeHsieT pa3in4HbIe JUATHOCTHUECKUE CPECTBA, POPMBI KOHTPOJIS U OLICHKHA COPMUPOBAHHOCTH 00pa30BaTEIILHBIX
PE3yJIBTaTOB 00YUarOLIUXCS

OIIK-5.4: ®opMyaupyeT BbISBIECHHbIE TPYIHOCTU B 00YUE€HUU U KOPPEKTUPYET ITYyTH AOCTIKEHUS] 00pa30BaTeIbHBIX Pe3yIbTaTOB

OIIK-5.1: ®opmynupyeT oOpa3oBaTeNbHbIE PE3yIbTAThl 00YJAIOIIUXCS B paMKaX y4eOHBIX IPEAMETOB COITIACHO OCBOCHHOMY
(ocBOeHHBIM) IPOPHITIO (MPOPHISAM) TOATOTOBKH

OIIK-5.2: OcymecTBisieT 0TOOp AUArHOCTUUECKUX CPELCTB, GOPM KOHTPOJIS U OLIEHKH C(OPMUPOBAHHOCTH 00pa30BaTENbHBIX
PE3yIbTaTOB 00YJArOIINXCS

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLMiics J0/KeH

3.1{3unaTn:

3.1.1|TeXHONIOTUY OCYLIECTBICHUS KOHTPOJIS M OLIEHKH (hOPMUPOBAHUS PE3yIbTATOB 00pa30BaHMsl 00YyJarOIUXCSl, BBISBICHHS 1
KOPPEKTUPOBKHU TPYAHOCTEH B 00yYEeHUU;

3.1.2|npenmer, Leny, 3a1aud 00y4eHHs MaTeMaTUKEe B HAuaJbHOM ILIKOJIE;

3.1.3|TeopeTHueckre OCHOBBI HA4aJILHOTO Kypca MaTEMaTHKH;

3.1.4|0co0EHHOCTU TEXHOJIOTHH O0YyUSHUS MaTeMaTUKe AeTel MIIaIIero IKOJIbHOIO BO3pacTa U XapaKTePUCTUKU
TEXHOJIOTHYECKOTO 0X0/1a K IIOCTPOEHUIO IpoLiecca 00ydeHUIO MaTeMaTHKE B HAUaJIbHOI IIKOJIE.

3.2|YmeThn:

3.2.1|ocymmecTBasTs OTOOP AUATHOCTUYECKUX CPEACTB, GOPMBI KOHTPOIIS M OLEHKU c(HOPMUPOBAHHOCTH 0OPa30BATEIbHBIX
pe3ynpTaTOB 00ydJaromuUXcs B MpeIMeTHOU o01acTu "MaTeMaTrka u nHopMaTrka',

3.2.2|BBIOMpPATH MOAXObI, 00ECTICUMBAIOIIHE JOCTHKCHUE 3aIJIAHUPOBAHHBIX PE3yIbTaTOB 00yUYEHHUs B MPEIMETHOM 00IacTH
"MaTemMaTHKa 1 HHpopMaTHKa";

3.2.3 NPUMECHATDH TCOPCTUICCKUE 3HAHNUA B CUTYallUAX PCIICHUA METOAUYCCKUX 3aa4;

3.3|Baagern:

3.3.1|cnocobamMu TMAarHOCTHPOBAHUS TPOMEKYTOUHBIX PE3YIbTaTOB 0OYUIEHUs U COCOO0aMH ANarHOCTUPOBAHUS PE3YIbTaTOB
00y4eHHs BBIIYCKHUKA HAuaJIbHOH MIKOJIBI HA KOHTPOJIBHOM JTalle;

3.3.2|HaBBIKOM BBISIBJICHUS TPYAHOCTEH B O0OYYCHUH MAaTEMATHKE U KOPPEKTHPOBKH ITyTel JOCTIKEHHsI 00pa3oBaTeIbHBIX
pe3yabTaTOB 00YYarOLIXC S,

3.3.3|coBpeMEHHBIMU TEXHOIOTHSIMHU 00y4IeHHs, HAPaBJICHHBIMH Ha CO3AaHIe KOM(OPTHOH MO3HABAaTEIBHON Cpebl;

3.3.4|MeToauYecKUMHU IPUEMAMH PEATU3ANUH PA3IUIHBIX TEXHOJIOTHI 00ydIeHIsI MaTeMaTHKeE;

3.3.5|crenmduKkoit MBICIIUTENBHBIX ASHCTBUN B IO3HAHUY MaTeMAaTHKH;




33.6

HaBBIKaMH ITONCKa HH(POPMAIH, HECOOXOAUMOM AJIS OCYIIECTBICHUS IPO(ECCHOHATBHON AESTEIbHOCTH;
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HaBbIKAMU PabOTHI ¢ y4eOHOH U clieluallbHOM HaydyHOH nuTepaTypoi.

4. CTPYKTYPA U COJAEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon | HammeHnoBaHme pa3aesioB H TeM Cemectp / Yacos Komneren- JlntepaTtypa Hnre | Ipumeua
3AHAT /BU 3aHATHA/ Kvbc 10701 D HUE
Pa3nen 1. Jloruyeckue 0CHOBBI
MaTeMaTHKH

1.1 [MHoxecTBa U onepalvu HaJ HUMHU 2 2 OIIK-5.1 J1.1J11.2J11.3 0

/JTex/ OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 JI2.3J13.1
OIIK-5.4 2192

1.2 |TlonaTne MHOXECTBA U dJIEMEHTa 2 2 OIIK-5.1 JIT.1JI1.2 JI1.3 0
MHOecTBa. CriocoObl 3a1aHUs OIIK-5.2 JI1.4J12.1 J12.2
MHOecTB. OTHOIICHUST MEXTY OIIK-5.3 JI2.3J13.1
MHOXecTBamu /I1Ip/ OIIK-5.4 2132

1.3 |Ilepeceuenne MHOKECTB. 2 4 OIIK-5.1 JIT.1JI1.2 JI1.3 0
OO0beTMHCHHE MHOXKECTB. 3aKOHBI OIIK-5.2 JI1.4J12.1 J12.2
nepeceyeHus: 1 00beTUHECHUSI. OIIK-5.3 JI2.3J13.1
Pasnocts MHOXECTB. JlomoHeHHE OIlK-5.4 2132
noaMHoxecTBa /Cp/

1.4 |Pa30ueHne MHOXECTBA HA KIIACCHI. 2 4 OIIK-5.1 JIT.1JI1.2 JI1.3 0
JlexapToBoe Mpou3BeIeHHE OIIK-5.2 JI1.4J12.1 J12.2
MHOJKECTB. 3a/1auH, CBSI3aHHBIE C OIIK-5.3 JI12.3J13.1
omepanusIMU HaJl KOHEYHBIMU OIIK-5.4 31022
MHOoxectBamu /Cp/

1.5 |MHoecTBa U OIEpaluy HaJ HUMU 2 8 OIIK-5.1 J1.1J11.211.3 0
/Cp/ OIIK-5.2 JI1.4J12.1 J12.2

OIIK-5.3 JI2.3J13.1
OIlK-5.4 2192

1.6 |MaremaTudecKkue IOHSTHS. 2 2 OIIK-5.1 JIT.1JI1.2 J11.3 0
MaremaTH4yecKue NpeUIoKEeHUsL. OIIK-5.2 J1.4J712.1J12.2
MaremaTtruaeckoe J0Ka3aTeIbCTBO OIIK-5.3 JI2.3J13.1
/Jlex/ OIlK-5.4 21932

1.7 |O06BeM u comepraHue MOHATHS. 2 4 OIIK-5.1 JIT.1JI1.2 JI1.3 0
OTHOLIEHHUS MEXIY TTOHITUSMH. OIIK-5.2 JI1.4J12.1 J12.2
Onepanuu ¢ noustusmu /Cp/ OIIK-5.3 JI2.3713.1

OIlK-5.4 21932

1.8 |Bbicka3biBaHMs U ONIEpalMU HAJ 2 4 OIIK-5.1 JI1.1 J11.2 J11.3 0
uumu. [Ipenukarer u onepanyu Hax OIIK-5.2 JI11.4J12.1 J12.2
numu /Cp/ OIIK-5.3 JI2.3J13.1

OIlK-5.4 2192

1.9 |Crpykrypa TeopeMsl. Bunpl 2 4 OIIK-5.1 JI1.1 J11.2 J11.3 0
TeopeM. HeoOxoanmele u OIIK-5.2 JI11.4J12.1 J12.2
nocrarounsle ycnosus /Cp/ OIIK-5.3 JI2.3713.1

OIlK-5.4 2192

1.10 |Bsicka3biBanus ¢ kBantopamu /Cp/ 2 4 OIIK-5.1 JI.1J11.2 J11.3 0
OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 JI2.3713.1
OIlK-5.4 21932

1.11 |YMo3akiroueHus U UX BUILL 2 4 OIIK-5.1 JI1.1 J11.2 JI1.3 0
CxeMbl AeTyKTUBHBIX OIIK-5.2 JI1.4J12.1 JI2.2
3akmroueHnid. CriocoOs! OIIK-5.3 JI2.3J13.1
MaTeMaTHYECKUX T0Ka3aTeIbCTB OIIK-5.4 21022
/Cp/

1.12 |MaremaTHuecKue OHSTHS. 2 4 OIIK-5.1 JI1.1J11.2 J11.3 0
MaremaTuyeckue npeanoKeHus. OIIK-5.2 JI1.4J12.1 J12.2
MaremMaTrudecKkoe JI0Ka3aTeaIbCTBO OIIK-5.3 JI12.3J13.1
/Cp/ OIlK-5.4 21932
Paznea 2. CooTBeTCTBUS.

OTtHomenns. Onepanun

2.1 |CooTBeTcTBHUS MEXIy dIIE€MEHTaMU 2 2 OIIK-5.1 JI1.1J11.2 JI1.3 0

nByx MHoxecTB /I1p/ OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 JI2.3713.1
OIlK-5.4 21932

2.2 [Ilousatue coorBercTBUsA. CriocOObBI 2 4 OIIK-5.1 JIT.1JI1.2 J11.3 0
3aJJaHUsI COOTBETCTBUH. OIIK-5.2 JI1.4J12.1 J12.2
CoOTBETCTBUE, 00pATHOE TAHHOMY OIIK-5.3 JI2.3J13.1




/Cp/ OIIK-5.4 21932
2.3 |B3aumHO-01HO3HAYHOE OIIK-5.1 JI1.1J11.2 J11.3
cooTBeTcTBUE. PaBHOMOIIIHOE OIIK-5.2 JI1.4J12.1 J12.2
MHOXxecTBO /Cp/ OIIK-5.3 JI2.3J13.1
OIIK-5.4 3132
2.4 |buHapHble OTHOLICHUS Ha OIIK-5.1 J1.1J11.2J11.3
MHOXeCTBe. AJreOpandeckue OIIK-5.2 J11.4J12.1 J12.2
onepauuu Ha MHOxecTBe /Cp/ OIIK-5.3 J12.3J13.1
OIIK-5.4 21 92
2.5 |Iounsrue otHomeHHs. CriocoObI OIIK-5.1 JI1.1J11.2 J11.3
3agaHus otHoueHui. CBoiicTBa OIIK-5.2 JI1.4J12.1 J12.2
otHorreHutt /Cp/ OIIK-5.3 J12.3713.1
OIIK-5.4 21 92
2.6 |OTHOLIEHMS SKBUBAJICHTHOCTH U OIIK-5.1 JI1.1J11.2 J11.3
nopsiika /Cp/ OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 J12.3J13.1
OIIK-5.4 21 92
2.7 |IlonsaTue anrebpandeckoi OIIK-5.1 J1.1J11.2J11.3
omnepanuy Ha MHOKECTBE. OIIK-5.2 JI1.4J12.1 J12.2
CaolicTBa anrebpanyeckoi OIIK-5.3 J12.3J13.1
onepanuu Ha MHOXecTBe /Cp/ OIIK-5.4 21092
2.8 |buHapHbIe OTHOLICHUS Ha OIIK-5.1 J1.1J11.2J11.3
MHOXecTBe. AnreOpanmaeckre OIIK-5.2 JI1.4J12.1 JI2.2
omnepanuyu Ha MHOXxecTBe /Cp/ OIIK-5.3 J12.3J13.1
OIIK-5.4 21 92
Paznea 3. DiieMeHTBI
KOMOUHATOPUKHU U TEOPUH
BEPOSITHOCTH
3.1 |3nementsl komObuHatopuku /Cp/ OIIK-5.1 JI.1J11.2 J11.3
OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 J12.3J13.1
OIIK-5.4 21 92
3.2 |IIpaBuna cymMMBI M IPOU3BEACHHUS. OIIK-5.1 JIT.1JI1.2 JI1.3
Pasmemienus u coueranus /Cp/ OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 JI12.3713.1
OIIK-5.4 2192
3.3 |BeposTHOCTB COOBITHS U €& OIIK-5.1 JIT.1JI1.2 JI1.3
Beruncnenue /Cp/ OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 JI2.3J13.1
OIIK-5.4 2192
3.4 |3neMeHTH KOMOWHATOPUKH U OIIK-5.1 JIT.1JI1.2 JI1.3
Teopun BepositHoct /Cp/ OIIK-5.2 JI1.4J712.1 J12.2
OIIK-5.3 J12.3J13.1
OIIK-5.4 21 32
Paznen 4. AnroputMsl 1 UX
CBOMiCcTBa
4.1 |ITonstue anropurma. CoiicTBa OIIK-5.1 JI1.1 J11.2 J11.3
anropurMma /Cp/ OIIK-5.2 JI1.4J712.1 J12.2
OIIK-5.3 J12.3J13.1
OIIK-5.4 2192
4.2 |CamocTtosiTenpHas pabota OIIK-5.1 JIT.1 JI1.2 JI1.3
oOyuarommuxcs /Cp/ OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 JI12.3713.1
OIlK-5.4 2192
4.3 |Ox3ameH /Jk3ameH/ OIIK-5.1 JI1.1J11.2 J11.3
OIIK-5.2 JI1.4J12.1 J12.2
OIIK-5.3 JI2.3713.1
OIlK-5.4 2192
Pa3nea 5. Leable
HEOTpHIATEILHbIE YHCIa
5.1 |AxcuomMaTudeckuii moaxo K OIIK-5.1 JIT.1JI1.2 JI1.3
MOHSTHIO LIEJIOTO OIIK-5.2 JI1.4J12.1 J12.2
HEOTpHLATENbHOTO yncia /JIex/ OIIK-5.3 JI12.3J13.1
OIIK-5.4 21092
5.2 |OcHOBHbIE MOHATHUS U AKCHOMBI. OIIK-5.1 JIT.1J11.2 J11.3
OmnpeneneHue 1ea0ro OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1
HeoTpHuuarenpHoro yucina /Ip/ OIIK-5.3 21092

OIIK-5.4




5.3 |Cnoxenue, yMHOKEHHUE IETBIX 2 OIIK-5.1 JIT.1J11.2 JI1.3
HEOTPHULATEIbHBIX YUCEIL OIIK-5.2 JI11.4J12.1 J12.2 J12.3J13.1
CBoifcTBa MHOKECTBA LIEIIBIX OIIK-5.3 01092
HEOTPHULATEbHBIX YUCEL. OIIK-5.4
Brrunranue u neneHue nenbx 1
HeoTpuuareabHbx uncen /Ip/

5.4 |Merox maTeMaTH4ecKoi 8 OIIK-5.1 JI1.1J11.2 J11.3
HMHAYKIHH. OTPE30K HaTypaIbHOIO OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1
psana gucen. C4eT 2IeMeHTOB OIIK-5.3 2132
KOHEYHOro MHOxecTBa /Cp/ OIIK-5.4

5.5 |TeopeTHKO-MHOKECTBEHHBIH 2 OIIK-5.1 JIL.1J11.2 J11.3
II0JIXO/1 K TIOHATHIO LIEJIOT0 OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1
HEOTPHLATENbHOT0 yucia /JIex/ OIIK-5.3 21032

OIIK-5.4

5.6 |TeopeTHKO-MHOXKECTBEHHBII 2 OIIK-5.1 JIL.1J11.2 J11.3
CMBICT IIEJIOTO HEOPUIATEIEHOTO OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1
YKcia U OTHOIIEHHS ""MeHbIe" OIIK-5.3 21092
/Mp/ OIIK-5.4

5.7 |TeopeTnko-MHOKECTBEHHBIH 2 OIIK-5.1 JIT.1JI1.2 JI1.3
CMBICJI CyMMBI M Pa3HOCTH LIEJIBIX OIIK-5.2 J1.4J12.1 J12.2 J12.3J13.1
HEOTPHUIATETHHBIX YHUCEIL. OIIK-5.3 2132
TeopeTuko- MHOKECTBEHHBII OIIK-5.4
CMBICTI IPOU3BEICHHS H YACTHOTO
LIEJIBIX HEOTPHULIATEIILHBIX YUCEIT
Mp/

5.8 |TeopeTHKO-MHOKECTBEHHBIH 12 OIIK-5.1 JIL.1J11.2 J11.3
MOAXOJ K IIOHSITHIO IIEJIOr0 OIIK-5.2 JI11.4J12.1 J12.2 J12.3J13.1
HeoTpHLaTensHoro yucia /Cp/ OIIK-5.3 21032

OIIK-5.4

5.9 |HarypanpHoe 4ncio kak Mepa 2 OIIK-5.1 JIT.1J11.2 JI1.3

BeUYHHEI /JIex/ OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1
OIIK-5.3 31932
OIIK-5.4

5.10 |CwmbIch HaTypaJILHOTO YHUCIA, 2 OIIK-5.1 JIT.1 J11.2 JI1.3
HOJyYEHHOI'O B pe3yibTaTe OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1
n3MepeHus BenInHbl. CMBICT OIIK-5.3 2132
CYMMBI, Pa3HOCTH, IPOU3BECHHS OIIK-5.4
1 4aCTHOTO, TTOJyIEHHBIX B
pe3yabTaTe U3MEpEHUs BETHYNHbI
Mp/

5.11 |HarypanpHOE 9nciIO Kak Mepa 12 OIIK-5.1 JIT.1 JI1.2 JI1.3
BennuuHbl /Cp/ OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1

OIIK-5.3 3132
OIIK-5.4

5.12 |3amuch nenasIx HeOTPUIATETFHBIX 2 OIIK-5.1 JIT.1 JI1.2 J11.3
YHCEJl ¥ aITOPUTMBI IEHCTBUI HaJ OIIK-5.2 JI1.4J12.1 J12.2 J12.3J13.1
HUMH /Jlex/ OIIK-5.3 3132

OIIK-5.4

5.13 |Tlo3uioHHBIE U HEMTO3ULIMOHHBIE 12 OIIK-5.1 OTIK-5.2 JIT.1 JI1.2 JI1.3
CHCTEMBI CUHCIICHHA. 3alKch OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
qrcen B IECATUUHOM cucTeme JI2.3J13.1
CUHCIIEHUS. AITOPUTMBI 2132
CJIOXKEHHUSI, BBIYUTAHHUS,

YMHOXCEHHUSI U ISTICHUS
MHOT'O3HAYHBIX YHCE B
JECATUIHON CUCTEME CUUCIICHHS
/Cp/

5.14 |3amuch uncen B MO3UIIMOHHBIX 12 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
CHCTEMAaX CUHCIICHUS, OTIIMYHBIX OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
ot gecatuuHoii. Clio)KeHue, JI2.3J13.1
BBIUMTAHUE, YMHOXKEHHE, AeJICHUE 21 92
B TIO3UIIMOHHBIX CUCTEMAX
CYHCIJICHUS, OTIMYHBIX OT
necstuunoi /Cp/

5.15 |3amuch menasIx HeOTPUIATETEHBIX 12 OIIK-5.1 OIIK-5.2 JI1.1J11.2 JI1.3

YHUCeN U allTOPUTMBI IEHCTBUM HaJ
Humu /Cp/

OIIK-5.3 OIIK-5.4

JI1.4J12.1 J12.2
JI2.3J13.131 32

Pa3nen 6. Pacuimpenne noHsiTust
0 YHciIe




6.1 [OtpunarensHble eI YHCTA. 8 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
panmonainbHble uncna /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3J13.131 22

6.2 |IlonsTue 0OBIKHOBEHHOM OPOOH. 8 OIIK-5.1 OIIK-5.2 | JI1.1JI1.2J11.3
[TonsiTHE panMoOHANBEHOTO YKCHIA U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
onepaunu Hag HumHu /Cp/ JI2.3J13.131 D2

6.3 |MHOXecTBO paluOHAIBHBIX 8 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
yrcen. CBOWCTBa MHOXECTBA OIlIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
panuoHanbHbIX yncen /Cp/ JI12.3J13.131 32

6.4 |[lonsTHE AECATUIHON IPOOH. 8 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
3anuch panroHaIbHOTO YHCIA B OIlIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
Bujie OECKOHEUHOH NIECATHYHOM JI2.3J13.191 22
Jpobu nepuoandeckoii apobu /Cp/

6.5 |HeticrBurensuble yncia /Cp/ 8 OIIK-5.1 OTIK-5.2 | JI1.1 J11.2 J11.3

OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3J13.131 32

6.6 |IloHsATHE NONOKUTEIHLHOTO 8 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
HPpalMOHATIBHOIO YHCIIA. OIIK-5.3 OIIK-5.4 J11.4J12.1 J12.2
Ornepannu HaJI MOJIOKUTEIbHBIMI J12.3J13.1291 32
JelCTBUTEIbHBIMU unciiamu /Cp/

6.7 |MHOXecTBO paruOHAIBHBIX 8 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
quces. MHOXeCTBO OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JericTBUTENBbHBIX uncen /Cp/ JI2.3J13.121 D2
Paznea 7. deammoctb
HATYPAJIBHBIX YHCe

7.1 |OtHolIEHHE IEIMMOCTH U €TO 8 OIIK-5.1 OIIK-5.2 JI1.1 JI11.2 JI1.3
cBoiicTBa. [Ipu3Haku nenumMocTy. OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
[Ipocteie uncna. OcHOBHas J12.3J13.191 32
Teopema apudmetuxu /Cp/

7.2 |HOJ u HOK HaTypaJbHBIX YHCel. 8 OIIK-5.1 OIIK-5.2 J1.1J11.211.3
CriocoOb1 ux HaxoxaeHus /Cp/ OIIK-5.3 OIIK-5.4 J11.4J12.1 112.2

JI12.3J13.131 B2

7.3 |denmMocTh HaTypaIbHBIX YUCEI 12 OIIK-5.1 OIIK-5.2 JIT.1 JI1.2 JI1.3

/Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3713.1
2132

7.4 |3ager 4
Pa3nen 8. Beimuunbl 1 ux
u3MepeHue

8.1 |IlonsiTHE BeTUYMHEI U €€ 2 OIIK-5.1 OTIK-5.2 JIT.1JI1.2 JI1.3
nu3Mepenust /Jlex/ OIIK-5.3 OTIK-5.4 JI1.4J712.1 J12.2

JI12.3J13.131 32

8.2 |/lnuHa oTpe3ka, BEIMYMHA yIiIa, 2 OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3
IoIaab GUrypsl, 00beM OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
reoMmeTpuyeckoro tena /IIp/ JI12.3J13.131 32

8.3 |Macca tena, mpOMeXyTKH 2 OIIK-5.1 OIIK-5.2 JIT.1 JI1.2 JI1.3
BpeMenH /JIex/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32

8.4 |Macca tena, IpOMeXyTKU 2 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3

Bpemenu /I1p/ OIIK-5.3 OTIK-5.4 JI1.4J712.1 J12.2
JI12.3J13.131 32

8.5 |BenuuuHbI U X U3MEpPEHUE B 12 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 J11.3
Ha4aJIbHOM Kypce MaTeMaTHKH! OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
/Cp/ JI12.3J13.131 22
Pa3znen 9. 3apaua u npouecc eé
peuIeHust

9.1 |TexcroBas 3afaya u npouecc eé 2 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
pemenus. CTpyKTypa TEKCTOBOH OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
3agaun /JIex/ JI12.3J13.131 32

9.2 |MogenupoBaHue B porecce 2 OIIK-5.1 OIIK-5.2 JI.1J11.2 J11.3
pelieHus TeKCToBbIX 3anay /I1p/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI2.3J13.131 92

9.3 |Meroabl 1 CIIOCOOBI pEIICHUS 2 OIIK-5.1 OIIK-5.2 JI1.1J11.2 JI1.3

TeKCTOBbIX 3anad /I1p/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI2.3J13.131 92

9.4 |Dtansl penieHus TEKCTOBOU 3aaun 2 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3

apu(pMeTHIECKUM METOJIOM U OIIK-5.3 OIIK-5.4 J1.4J12.1 J12.2




npuembl uX BbinonHeHus /T1p/

JI12.3]13.131 52

9.5 |Pemenue TeKCTOBBIX 33134 2 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
anrebpanveckum criocodbom /I1p/ OIIK-5.3 OIIK-5.4 JI1.4J712.1 J12.2
JI12.3J13.131 32

9.6 |Pewenue 3a1a4 Ha 3aBUCUMOCTh 2 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
Mexay BenuunHamu /TIp/ OIlIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32

9.7 |TexkcroBas 3agaua u npouecc eé 12 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
pemerus. CTpyKTypa TEKCTOBOM OIlIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
3amaun /Cp/ JI12.3J13.131 32
Paznen 10. DiemeHTHI aJredpbl

10.1 |[YucnoBsie BeipaxkeHus. YnucioBbie 2 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
paBeHCTBa U HepaBeHCTBa /JIex/ OIIK-5.3 OIIK-5.4 J11.4J12.1 J12.2

JI2.3J13.131 32

10.2 [Yucnossie BeIpaxeHus. YnucinoBsie 2 OIIK-5.1 OIIK-5.2 JI.1J11.2 J11.3

paBeHcTBa U HepaBeHcTBa /I1p/ OIIK-5.3 OIIK-5.4 JI1.4712.1 J12.2
JI12.3J13.131 32

10.3 |BeipakeHus ¢ IepeMEeHHOM. 8 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
ToxnectBa. YpaBHeHUs 1 OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
HEepaBeHCTBA C OHOM MEepEeMEHHOM. J12.3J713.131 22
CucTeMbl U COBOKYITHOCTH
ypaBHEHUH U HEPABEHCTB C OJAHON
nepemenHoi /Cp/

10.4 |BeipaxxeHHs C HEpEMEHHOM. 8 OIIK-5.1 OIIK-5.2 J1.1J11.211.3
ToxnectBa. YpaBHEeHUS 1 OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
HEepaBeHCTBA C OHOM MepEeMEHHOM. J12.3J713.131 22
/Cp/

10.5 [Cucrembl 1 COBOKYITHOCTH 8 OIIK-5.1 OIIK-5.2 JI.1J11.2 J11.3
YpaBHEHUH M HEPABEHCTB C OJIHOM OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
nepemenHoi /Cp/ J12.3J13.131 D2

10.6 |DnemeHTHI aNreOphl B HAYAIbHOM 8 OIIK-5.1 OTIK-5.2 JI.1J11.2 J11.3
Kypce matematuku /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J712.1 J12.2

JI12.3J13.131 B2
Paznes 11. DyieMeHTbI reoMeTpUH

11.1 |OcHOBHBIE FEOMETPUUECKUE 8 OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3
(dopmel. [ToHsTHE TEOMETPUYECKO#T OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
¢urypsl. CoiicTBa J12.3J713.131 22
reomerpuyeckux duryp /Cp/

11.2 |IIpeob6pa3zoBanus miockoctu /Cp/ 8 OIIK-5.1 OIIK-5.2 J1.1J11.211.3

OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3J13.131 32

11.3 |Touxka, 1y4, OTpE30K. YTIIBL 8 OIIK-5.1 OIIK-5.2 J1.1J11.2J11.3
[TapannensHble OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
HepIeHAUKYIIpHbIe npsiMble /Cp/ JI12.3J13.131 B2

11.4 |MHoroyromsHUKH. TpeyroaTsHUKH. 12 OIIK-5.1 OIIK-5.2 JIT.1 JI1.2 JI1.3
UYetbIpexyroibHUKU. OKPY>KHOCTb OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
u kpyr /Cp/ JI2.3J13.131 D2

11.5 |OceBas cummerpus. [ToBopot 12 OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3
BOKPYT AaHHOMH Touku /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32

11.6 |ITapannenbHbli mepeHoc. 12 OIIK-5.1 OIIK-5.2 J1.1J11.2J11.3
CumMeTpHs TeOMeTPUIeCKUX OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
¢uryp /Cp/ JI12.3J13.131 22

11.7 |T'eomerpuueckue Tena u ux 12 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
n3zobOpaxxenue Ha miockoctu /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32

11.8 |MaremaTuka Kak mpeamMeT 12 OIIK-5.1 OIIK-5.2 JI1.1J11.2 JI1.3
MO3HAHMS B HAYAJILHOM IIKOJIE. OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
[TocTpoenne HavaIBHOTO Kypca JI2.3J13.191 22
matematuku /Cp/

11.9 |Onementsi reomerpuu B 12 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
HavyaJbHOM Kypce MateMaTHku /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32
11.10 [3auer 4 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI2.3J13.131 32




Paznen 12. Texnoaornueckuii
MOJX0/ K 00y4eHHI0 MaTeMaTHKe

12.1 [Ilonatus "neparornyeckas OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
TexHojyorus", "oOpa3oBarenbHas OIIK-5.3 OIIK-5.4 JI11.4J12.1 J12.2
TEXHOJIOTHA", "TEXHOJOT U JI2.3J13.101 B2
o0yyenus" /Jlex/

12.2 |TexHomorust 1 METOAMKA O0YICHUS OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
MaTeMaTHKe: CXOJCTBO U OTIMYUS OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
/Mp/ JI12.3J13.131 32

12.3 |TexHosoruueckuii moaxon u OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
WMHIMBUYyaH3a1us 00y4eHUs OIIK-5.3 OIIK-5.4 J11.4J12.1 J12.2
marematuke /Cp/ JI2.3J13.191 D2

12.4 |TexHosOorHYeCcKHe CXeMbl O0YYECHUS OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
3JIEMEHTaM MaTeMaTH4eCKOTro OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
conepxkanus /Cp/ JI2.3J13.131 D2

12.5 [OcobeHHOCTH TEXHOIOTHYECKUX OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
CXeM O0Y4YEeHHUS OTIICIIbHBIM OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
3JIEMEHTaM MaTeMaTHYECKOTO JI2.3J13.121 D2
conepxanusi /Cp/

12.6 |IIpueMsl yMCTBEHHBIX ACHCTBUM. OIIK-5.1 OIIK-5.2 J1.1J11.2J11.3
XapakTepHucTrKa Ka)xa0ro npreMa: OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
CpaBHEHHE, KJIacCHU(UKaIYs, JI2.3J13.191 22
aHaJIN3 ¥ CHHTE3, aHAJIOTH,
06o6uieHue /Jlex/

12.7 |TexHOIOrHYECKHE CXEMBI 00YUEHUS OIIK-5.1 OIIK-5.2 J1.1J11.211.3
MaTeMaTHYECKUM HOHATHAM. OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
OcHOBHbIE 3Tanbl HOPMUPOBAHUS JI2.3J13.191 22
nousituit. Kpurepun
chopmupoBaHHOCTH NOHsTHH /TIp/

12.8 |TexHonornveckue cxembl 00yUCHHS OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
MaTeMaTHYECKUM yTBEP)KICHUIM OIIK-5.3 OIIK-5.4 J11.4J12.1 J12.2
/Cp/ J12.3713.1

31 22

12.9 |TexHOIOrHYECKHE CXEMBI O0YyUEHUS OIIK-5.1 OIIK-5.2 J1.1J11.2711.3

npaBuiaM u anropurmam /Cp/ OIIK-5.3 OTIK-5.4 JI1.4J712.1 J12.2
JI12.3J13.131 32

12.10 |JIuaus gricna B HAYaIBbHOM Kypce OIIK-5.1 OIIK-5.2 JIT.1 JI1.2 JI1.3
MaTEMaTHKH U OCOOCHHOCTH €& OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
uzyuenus /Jlex/ JI2.3J13.131 D2

12.11 |MHOXecTBa U JIEMEHTHI JIOTUKU B OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
MPOIIECCE N3YUEHHSI MATEMATHKH OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
/Cp/ JI12.3J13.131 32

12.12 |JIuHust n3MepeHuil BeIUIMH B OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3
HayalbHOM Kypce MaTeMaTuku /TTp/ OIIK-5.3 OTIK-5.4 JI1.4J712.1 J12.2

JI12.3J13.131 32

12.13 |JIunus reoMeTprudecKux GUryp u OIIK-5.1 OIIK-5.2 JIT.1 JI1.2 JI1.3
reOMETPUYECKUX MTOCTPOCHUH Ha OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
riockocTH. OcobeHHOCTH JI2.3J13.191 22
MeToauku e€ uzyuenus /Cp/

12.14 | Texuosoruu GpopMUpOBaHUS OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3
MPUEMOB YMCTBEHHBIX IEHCTBUI B OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
HayaJbHOM Kypce MaTematuku /Cp/ J12.3J13.1

21092
12.15 | TexHogoruueckuii moaxom K OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3
o0ydennto matemaruke /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3J13.1
21092
Paznen 13. ABTopckue
TeXHOJIOTUH 00y4eHHs
MaTeMaTHKe

13.1 |TpazuuuoHHbIE U MHHOBALIMOHHBIE OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
TEXHOJIOTHH 00y4YEHHUSI MaTeMaTHKe. OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
ABTOpCKHE TEXHOJIOTUH 00YICHHUS JI2.3J13.101 22
marematuke /Cp/

13.2 |TexHosorus nepcreKTUBHO- OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
omnpesxatoiero ooyuenus (C.H. OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
Jlpicenkora) /Cp/ JI2.3J13.131 D2

13.3 |Texnonorust HHTEHCU(UKALUH OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
nporiecca 00y4eHus: Ha OCHOBE OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2




CXEMHBIX U 3HAKOBBIX MOJIEIICH

J12.3J13.1

yueOHOro marepuana (B.®. 01092
[aTanos) /Cp/

14.4 [Meronuka U3y4eHUs YKCel B OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
npejenax COTHU U apUPMETUIECKUX OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
nericteuil Hax HUMH /Cp/ JI2.3713.1

2192

14.5 |[Meroauka u3yyeHus TaOIMYHOTO OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
CJIO’KEHMA U BbIYMTaHus oT 11 10 OIlIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
100. MeToauka u3y4eHus YCTHBIX J12.3J13.191 32
MPUEMOB CJIO)KECHHS M BBIYUTAHUSI
gucen ot 21 go 100. U3zyuenune
MUCbMEHHOTO CIIOKEHUS U
BBIYUTAHUS IBY3HAYHBIX YHCEIL.

/Cp/

14.6 |Meroauka n3y4eHHus KOHKPETHOTO OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
CMBICTIa IEHCTBUI YMHOXKEHUS U OIlIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JIEJICHNST; B3aMMOCBSI3H MEXKITY J12.3J13.191 32
YMHOXXEHHEM U JIeJICHHEM.

Meroayka YMHOKEHHUS U ICJICHUS
ymcen Ha 1. Uzyuenue
BHETaOINYHBIX CITyIaeB
YMHOXEHHE U JeNeHHs B IIpeaeax
100. /Cp/

14.7 |Meroauka u3y4eHHs 4ucel B OIIK-5.1 OIIK-5.2 JI1.1 JI11.2 JI1.3
npezenax COTHH U apUMETHIECKUX OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
nericteuit Hax Humu /Cp/ J12.3]13.1

2132

14.8 |Meroanka u3y4eHus 4rcel B OIIK-5.1 OIIK-5.2 JI1.1 JI11.2 JI1.3
npejenax ThICIYH U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
apu(METUICCKUX JICHCTBHIA HAl JI2.3J13.1
HuMu /Cp/ 2132

14.9 |Meroauka n3ydeHust HyMepaluu OIIK-5.1 OIIK-5.2 J1.1J11.2J11.3
gucen ot 11 no 100. Ycrabie OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
IPUEMBI CIIOKE€HHS ¥ BBIYUTAHUS J12.3J713.131 22
TpeX3HauHbBIX Yucel. MeToauka
W3y4YCHHS AITOPUTMOB
MICBMEHHOTO CIIOXKEHUS U
BBIYUTAHUS TPEX3HAYHBIX YHCEIL.

/Cp/

14.10 |Meronuka U3y4eHus: YMHOKEHUS U OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3

JIeNIeHUs TpeX3HayHbIX uncel. /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J712.1 J12.2
JI12.3J13.131 B2

14.11 |Meronuka u3y4eHus yucenl B OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
Tpeenax ThICSIH U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
apupMeTHIEeCKUX NeHCTBUI Hall JI2.3713.1
numu /Cp/ 21092

14.12 |Meronuka u3y4eHus OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3
MHOT'O3HauHBIX YHCET U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
apupMeTHIeCKUX NeHCTBUI Hall J12.3J713.131 22
numu /Cp/

14.13 |®opmupoBanue moHATHS "KIacc". OIIK-5.1 OIIK-5.2 JIT.1 JI1.2 JI1.3
MeroauKa U3y4eHHUS 3alUCU U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
CpPaBHEHHSI MHOTO3HAYHBIX YHCET. JI2.3J13.191 22
Metoanka U3y4eHus: YMHOXKCHHUS,

JIeTICHUsI MHOTO3HAYHBIX YMCeNT Ha
OJHO3HAYHOE, IBY3HAYHOE,
Tpex3HauHoe ynciio. /Cp/

14.14 |Meronuka u3y4eHus OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3
MHOTO3HAYHBIX YHCET U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
apu(METUIECKUX ICHCTBHIA HAll J12.3J13.1291 32
Hmu /Cp/

Pazgen 15. Pacmmmpenne
YHCJIOBBIX MHOXKECTB B Kypce
MATEMATHKH HAYAJIBHON HIKOJIBI

15.1 [Meroauka n3yueHus HOHATHS OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3

"npobu" /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3J13.131 32

15.2 |AnHanu3 METOOUKY U3yYeHUS OIIK-5.1 OIIK-5.2 JI1.1 J11.2 J11.3

nousTHs "npobu" B OIIK-5.3 OIIK-5.4 JI11.4J12.1 J12.2




ANbTEPHATUBHBIX IPOrPaMMax Mo
MaTeMaTHKe B Ha4aJIbHOM IIKOJIe
/Cp/

JI12.3]13.101 52

15.3 [Meronuka n3yueHust HOHATHS OIIK-5.1 OIIK-5.2 JI.1J11.2 J11.3
"npobu" /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3J13.131 32
Pa3znen 16. Meroanka paGoTsl Ha
TeKCTOBOI 3aayeii

16.1 |Knaccuduxanus OpocThIX 3a1a4 B OIIK-5.1 OIIK-5.2 J1.1J11.2J11.3

HayaJIbHOM Kypce MaTeMaTuku /Cp/ OIIK-5.3 OIIK-5.4 JI1.4712.1 J12.2
JI12.3J13.131 32

16.2 |Opranauzanmst AesITeNbHOCTH OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
y4aluxcs 10 OBIaJI€HHI0 yMEHUEM OIIK-5.3 OIIK-5.4 J11.4J12.1 J12.2
pemath npocteie 3ana4n /Cp/ JI2.3J13.191 D2

16.3 |Kiaccuduxanus npocThix 3a1a4 B OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
HayaJabHOM Kypce MaTematuku /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32

16.4 |Knaccudukanus cocTaBHBIX 3a/1a4 B OIIK-5.1 OIIK-5.2 JI.1J11.2 J11.3

HayaIbHOM Kypce mateMaTuku /Cp/ OIIK-5.3 OIIK-5.4 JI1.4712.1 J12.2
JI12.3J13.131 32

16.5 |Opranuzauus AesTeIbHOCTH OIIK-5.1 OTIK-5.2 JI1.1J11.2 J11.3
YYaImXcs M0 OBJIAIEHUI0 YMEHUEM OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
pemath cocraBHble 3a1a4un /Cp/ JI2.3J13.131 D2

16.6 |Kiaccudukanus cocTaBHBIX 33724 B OIIK-5.1 OIIK-5.2 JI1.1 JI11.2 JI1.3
HayvalbHOM Kypce maremaTuku /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32
Pa3nen 17. Metoanka uzyyenust
anredpanveckoro Mmarepuasa

17.1 |DopmupoBaHre peaCcTaBIECHUH O OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3

BBIPAXXEHHAX C NlepeMeHHoi /Cp/ OIIK-5.3 OIIK-5.4 J11.4J12.1 J12.2
JI12.3J13.131 32

17.2 |DopmupoBaHue IpeICTaBIeHUN 00 OIIK-5.1 OIIK-5.2 J1.1J11.211.3
YpaBHEHUSIX, HEPABEHCTBAX C OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
nepemenHon /Cp/ JI2.3J13.131 D2

17.3 |DopmupoBaHUe IpeICTaBICHUIN O OIIK-5.1 OIIK-5.2 J1.1J11.2711.3
BBIpOXXEHHSX ¢ TiepeMenHo# /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J712.1 J12.2

JI12.3J13.131 32

17.4 |®opmupoBanme peacTaBIeHU 00 OIIK-5.1 OIIK-5.2 JIT.1 JI1.2 JI1.3
ypaBHEHUSIX, HEPABEHCTBAX C OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
nepemenHoi /Cp/ JI2.3J13.131 D2

17.5 |Meronvka n3y4eHus OIIK-5.1 OIIK-5.2 JI1.1 J11.2 JI1.3
anreOpanueckoro marepuana /Cp/ OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

JI12.3J13.131 32
Paznen 18. Ocobennoctu
co/iep:KaHUs reoMeTPHYEeCKOro
MaTepuajia B MporpaMMax
HAYA/IbHBIX KJIACCOB

18.1 |OneMeHTHI reoMeTpuu B OIIK-5.1 OTIK-5.2 JIT.1JI1.2 JI1.3
TPaJULIMOHHEIX IPOTpaMMax OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
o0yyenus. /Cp/ JI2.3J13.131 D2

18.2 |Meroauko-maTeMaTudecKkue OIIK-5.1 OTIK-5.2 JIT.1JI1.2 JI1.3
OCHOBBI O0YUCHHSI JJIEMEHTaM OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
TeOMETPUHU B TPATUIIMOHHBIX J12.3J13.1291 32
nporpammax odydenust /Cp/

18.3 |OneMeHTHI reoMeTpUHU B OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
IIporpaMMax pa3BUBAIOILIETO OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
o0yuenus /Cp/ JI12.3J13.131 32

18.4 |Meroauko-maTeMaTuIecKue OIIK-5.1 OIIK-5.2 JIT.1JI1.2 J11.3
OCHOBBI 00YUEHHS JJIEMEHTaM OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
TreoOMeTpUHU B IpOorpamMmax J12.3J13.191 32
pasBuBaroniero ooy4yenus /Cp/

18.5 [OcobenHOCTH CcOnEepIKaHUSL OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
T€OMETPHUYECKOT0 MaTepHuaia B OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2

IporpaMmax Ha4aJbHbIX KJIaCCOB

/Cp/

JI2.3J13.101 22

Paznen 19. MeToauueckue
0CO0EeHHOCTH 00yUeHH s
3JIEMEHTAM reoMeTPHH MJIATIINX
MKOJbHUKOB




19.1 |Tomomornueckue u METPUUIECKHE 5 2 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
CBOICTBA MOBEPXHOCTEHN U JTMHHM. OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
Crierudrka 00ydeHuUs JeMEHTaM JI2.3713.1
TEOMETPHH B HAYAJIbHOH LIKOJIE. 0192
[IpuHINTTE METOUYECKOI CUCTEMBI
00y4eHus 3JIeMEHTaM T'e€OMETPHU
/Cp/

19.2 |[DopmupoBaHue mpeacTaBiIeHUi o 5 2 OIIK-5.1 OIIK-5.2 JI.1J11.2 J11.3
HaIJISIIHBIX TOMOJOTMYECKUX U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
METPUUYECKHX CBOMCTBaX J12.3J13.1
MMOBEPXHOCTEH U JTMHHMA. 2132
DopMHUPOBaHUE TPEITOHSITHUSI
reomeTprueckoro oosekra /Cp/

19.3 |Llenn oOyueHHs dIeMEHTaM 5 2 OIIK-5.1 OIIK-5.2 JIT.1JI1.2 JI1.3
TEOMETPHH B Ha4aJIbHOU IIKOJIE. OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
Orarnbl 00yUeHHsI JJIEeMEHTaM J12.3J13.1
TEOMETPHUH B HAYaJIbHOH LIKOJIE 2132
/Cp/

19.4 |OcHoBHbIE HanpaBiieHUS PaOOTHI 5 2 OIIK-5.1 OIIK-5.2 JI.1J11.2 J11.3
YUHUTEIS 110 O0YUCHHIO MITAJIIINX OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
HIKOJIBHUKOB 3JIEMEHTaM JI2.3713.1
reometpun /Cp/ 21092

19.5 |Meroauka permenus 5 2 OIIK-5.1 OIIK-5.2 J1.1J11.2J11.3
reOMETPUYECKHX 3aJ1au: Ha JeJICHHuE OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
3aJ]aHHBIX (DUTYP, HA COCTABIICHHE J12.3J13.1
HOBBIX (UTYp, HA paclo3HaBaHUE 2132
(BBIWICHEHUE) 3a/IaHHBIX QUTYP HA
3aJ]aHHOM 4epTexe, Ha IOCTPOCHUE
reomerpuueckux guryp /Cp/

19.6 |Meroauka oOy4yeHus 5 2 OIIK-5.1 OIIK-5.2 J1.1J11.2711.3
TEOMETPUYECKUM BETHINHAM: OIIK-5.3 OIIK-5.4 JI1.4J12.1 JI2.2
JJIMHA, TUIOIIaab, 00beM JI12.3J13.1
(BMecTEMOCTH). MeToanka 2132
pelIeHHs] TEOMETPUYECKUX 3a71ay Ha
nu3Mepenue Bennuut /Cp/

19.7 [Meronuueckue 0COOEHHOCTH 5 2 OIIK-5.1 OIIK-5.2 JI1.1 JI11.2 JI1.3
00y4eHHs HJIEeMEHTaM T'e€OMETPHU OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
MJTAJIIIHX IKOJBHUKOB /Cp/ J12.3]13.101 22
Paznen 20. Metoanka uzydeHust
3JIEMEHTOB MH()OPMATHKH B
Kypce MaTeMAaTHKH B HAYAJbHOI
LIKoJIe

20.1 |IIpomeneBTHKa OCHOB 5 3 OIIK-5.1 OIIK-5.2 JI1.1 J11.2 JI1.3
MH()OPMATHKY B HAUaJILHOM IIKOJIE OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
/Cp/ JI12.3J13.131 32

20.2 |Meroaudeckue 0COOEHHOCTH 5 6 OIIK-5.1 OIIK-5.2 J1.1J11.211.3
npenoaBanusi HHPOPMATHKH U OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
WKT B HauansHOH mikose /Cp/ JI12.3J13.131 32

20.3 |DopmupoBanue VY] Ha ypokax 5 6 OIIK-5.1 OIIK-5.2 J1.1J11.211.3
unpopmatiku 1 UKT B HavanpHO#M OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
mkose /Cp/ JI2.3J13.131 D2

20.4 |Ananu3 comepKaHus 5 6 OIIK-5.1 OIIK-5.2 JI1.1 J11.2 JI1.3
CYLIECTBYIOLINX KYPCOB OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
WH(POPMATUKY JIJIST HadaIbHOU JI2.3J13.191 22
1ikos1bl /Cp/

20.5 |Meronuka u3ydeHus JIEMEHTOB 3 6 OIIK-5.1 OIIK-5.2 JI1.1J11.2 JI1.3
MH(OPMATHKH B Kypce MaTeMaTHKH OIIK-5.3 OIIK-5.4 JI1.4J712.1 J12.2
B HayanpHOH mikosie /Cp/ JI12.3J13.131 32

20.6 |Ox3ameH 5 9 OIIK-5.1 OIIK-5.2 JI1.1J11.2 J11.3

OIIK-5.3 OIIK-5.4 JI1.4J12.1 J12.2
JI12.3J13.131 32

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KoHTpoJbHbIE BONPOCHI H 3aJaHNA




[IpomexyTounast arTecTarust

Bomnpocsl k 3k3aMeny (2 Kypc)

DJIeMEHTHI JIOTHKU: MHOXKECTBA M ONEPalliy HaJl HUMHU, MaTeMaTHYECKUE TIOHITHUS, MaTeMaTHIEeCKUe MPEATI0KEHNs, MaTeMaTHIECKUE
JI0Ka3aTeNnbCTBa, 3a7a4ya 1 IpoLecc e€ peleHus

1. ITonATHE MHOXECTBA M dJIeMeHTa MHOKecTBa. Crioco0bl 3ananus MHOKecTB. OTHOIIEHHST MEXK Iy MHOXXECTBAMH U UX CBOMCTBA.

2. O0beuHeHue, NepeceyeHne U BhIYUTaHue MHOXecTB. CBOWCTBAa 00BbEJMHEHHS U TIepeceyeHuts (C MILTIOCTpaluel Ha Kpyrax
Diinepa). [IpuMepbl 3a1aHuii 13 HAYAJIBHOTO Kypca MaTeMATHKH, TIPU BBIOJIHEHHUH KOTOPBIX YYallHecs sIBHO (MJIM HESIBHO)
BBINOJIHSIOT NepeceueHne, 00beIMHEHNE, BHIUUTAHUE MHOXKECTB.

3. Pa3OueHne MHOXKECTBA Ha Kiacchl (knaccudukanus). [Ipumepsl pa30ueHnss MHOKECTB Ha J1Ba (TPHU, YETHIPE U T. J1.) TOJIMHOKECTBA.
[Tpumeps! 3agaHnii Ha KTacCU(PUKALUIO U3 HAYAIBHOTO Kypca MaTeMaTHKH.

4. lexapToBO NMpOU3BEIEHUE MHOXKECTB, ero cBoricTBa. [lonsTue koptexa. [lonstue koprexa. [Ilpumeps! 3agannit 13 Ha4aIBHOTO
Kypca MaTeMaTHKH, CBA3aHHBIX C 00pa30BaHUEM JEKaPTOBA POU3BE/ICHHUS MHOMXKECTB.

5. OcobenHocTH MaTeMaTHYecKuxX MoHsATHiH. O0beM U colepxkanue MOHATHs. OTHOIICHUs] MEX Ty HOHATHAMU. OCTCHCUBHBIC U
KOHTEKCTYaJIbHBIE OIPE/IeNICHNs IOHATHH, UX OTIIMYUE OT ONpeesIeHUI Yepe3 poa U BU0BOe oTindue. [IpruMephl MOHATHI 13
HAYaJIbHOTO Kypca MaTeMaTHKH.

6. CTpyKTypa onpezeseHus MOHATHS Yepe3 poj U BUI0BOe oTianyue. TpeOoBaHus K TakuM onpezaeneHusM. Vcnonb3oBaHue
oTpezielIeHNu it uepe3 poa ¥ BUI0BOE OTIIMYME P PELICHHUH 3aJad Ha pacno3HaBaHue. [IpuMepsl MOHATHI U3 HaYaJIbHOTO Kypca
MaTEeMaTHKH, HAXOSIIUXCS B POJJOBUIOBBIX OTHOIICHHUSX.

7. DnemMeHTapHbBIE M COCTaBHBIE BhICKa3bIBaHMUs. [IpaBuia onpeaenenus 3HaYeHU HICTHHHOCTH COCTABHBIX BBICKa3bIBaHHUM. [IprmMepsr
3JIEMEHTAPHBIX (IIPOCTHIX) U COCTABHBIX BBICKA3bIBAaHUN M3 HA4YaJbHOI'O Kypca MaTeMaTHKH.

8. BrickaspiBaTenbHast hopMa, ee 00JIacTb ONPEICIICHNS] 1 MHOXECTBO HCTUHHOCTH. COCTaBHbIE BRICKAa3bIBaTeIbHBIE (DOPMBIL, IIPaBMIIa
oTnpeeNIeHHsI X MHOXKECTB HCTHHHOCTH. [IpuMephl BHICKa3bIBaTEIbHBIX OPM U3 HAYAJIHHOTO Kypca MaTEMaTHKH.

9. BrickazpiBanus ¢ kBaHTOpaMu. CriocoObI yCTaHOBJIGHHS 3HAYSHUS] HCTUHHOCTH TaKUX BBICKa3bIBaHUHA. [IprMepsl BRICKa3bIBaHHH C
KBaHTOPAaMH M3 HA4aJbHOTO Kypca MaTeMaTHKH.

10. OTHOIIEHHS IOTHYECKOTO CIIEAOBAHUS U PABHOCHILHOCTH MEXK/Ty MaTeMaTHIECKUMU TIPeSIOKEeHIME. Pa3Hble crioco0bt
npoureHus npeanoxennit A(x) B(x) u A(x) B(x). Jlorndeckas cTpykTypa TeopeMsbl U npaBuiia. [IpumMepsl npaBul U3 HAYaIbHOTO
Kypca MaTeMaTHKHU C aHAIM30M HX JIOTHUECKOH CTPYKTYPHI.

11. lenyktuBHbIe yMo3akiaoueHus. [IpocTeiimme cxemMbl AeTyKTUBHBIX YMO3aKItoueHnd. [IpruMepsl mocTpoeHus 1eAyKTHUBHBIX
YMO3aKJIFOUEHHH C UCTI0JIh30BAHMEM ITUX CXEM.

12. HenonHast MHAYKIWS U aHAJIOTHS, UX B3aUMOCBSI3b C NIEAYKTHBHBIMHI YMO3aKIIOUeHUIMU. [[pruMepsl yMo3akIroueHni U3
HA4YaJIbHOTO Kypca MaTeMaTHKH C MCIIOJIb30BAHUEM HETIONHOW MHIIYKIIUU U aHAJIOTHH.

13. OcoGeHHOCTH MaTeMaTHIECKOTO J0Ka3aTenbcTBa. Croco0bl Toka3aTenbeTB. [IpuMephl J0Ka3aTeNIbCTB U3 HAYaJIbHOTO Kypca
MaTEeMaTHKH.

CoorsercrBus. OTHowmeHus. OyHkunn

14. TlonaTHe COOTBETCTBUS MEX Ty MHOKecTBaMHU. CTIocOObI 3a/1aHN# COOTBETCTBUNA. B3anMHO-0THO3HAYHBIE COOTBETCTBUSL.
PaBHOMOIIHBIE MHOXECTBA. [IprMepbI COOTBETCTBUI (B TOM YHCIIe B3aUMHO-OHO3HAYHBIX) U3 HAYaJbHOTO Kypca MaTeMaTHKH.

15. ®yHKIMOHATBHBIE COOTBETCTBUS. HHcaoBbIe QPyHKIMH, CIOCOOBI nX 3ananus. [ paduk pyHkuuu. [IpuMeps! YUCIOBBIX QYHKIUH 13
HAYaJIbHOTO Kypca MaTeMaTHKH.

16. Ipsimast 1 oOpaTHast IPOMIOPLHOHATIBHOCTH, HX CBOICTBA U rpaduku. Vcronbp3oBaHne CBOWCTB NPSIMOH M 00paTHON
MIPONIOPLIMOHANBHOCTH MPH PEUICHUH TEKCTOBBIX 33]]a4 B HAYaJIbHOM KypCe MaTeMaTHKH.

17. OTHOIIEH!Us HA MHOKECTBE, X cBOMcTBa. [IpuMephl OTHOLIEHNH U3 HAYaIbHOTO Kypca MaTeMaTHKH.

18. OTHOIIEHHS SKBUBAJICHTHOCTH U MOpsiKa. [[puMepbl OTHOLICHU T SKBUBAJICHTHOCTH U MOPSJIKA U3 HAYAIIbHOTO Kypca MaTeMaTHKH.
19. Anredpandeckre onepanyy u Ux cBoiicTsa. [Ipumeps! anredpandecKkux onepanuii, n3y4aeMbIX B HA4aJIbHOM Kypce

MaTeMaTHKH.

20. He#iTpasibHbIi, MOTIOMIAOIIN, CHMMETPUYHBIN 3JIEMEHTHI alireOpanueckoit oneparyu. O6paTHas onepanus. Heodxoaumoe u
JIOCTATOYHOE YCJIOBHE CYLIECTBOBAHUS 0OPATHOW OIEpaIlHH.

21. Ionstre anredpandeckoil CTpykTyphl. Onpenenenne rpynusl. [IpuMepsr TrpymL.

Bomnpocsr k 3agery (2 Kypc)

AKCHOMAaTHYECKOE TIOCTPOEHHE CUCTEMBI 1IEJIbIX HEOTPUIIATENIBHBIX YHCEI

1. [TonsiTHE 06 AKCHOMATHYECKOM METOJIE IOCTPOSHHUSI TEOPUH.

2. Axcuomsl Ileano. Akcnomarudeckoe orpeeseHne HaTypaabHoro uyncia. OnpesieneHue oTpe3ka HaTypajIbHOTO psijia.

3. AKCHOMAaTH4eCKOE OTIpEe/IeNICHHE CIIOXKEHUsI HaTypallbHbIX yuces. CylecTBOBaHNE U €IMHCTBEHHOCTH ci0keHus. CBoiicTBa
KOMMYTAaTUBHOCTH U aCCOLIMATUBHOCTH CJI0KEHUS HATYPaJIbHbBIX YUCEIL.

4. AkcoMaTHYeCKOe OMpe/eIeHne YMHOKEHNUST HaTypalbHbIX uncen. CylecTBOBaHUE U €IMHCTBEHHOCTh yMHOXKeHUs. CBoiicTBa
KOMMYTAaTUBHOCTH U aCCOLMATUBHOCTH YMHO)KEHUS HATYpaJbHbIX unces. CBOHCTBO TUCTPUOYTUBHOCTH YMHOXEHHUSI OTHOCHTEIBHO
CJIO’KEHHSI HATYPAJIbHBIX YHCEIL.

5. CBoiicTBa MHOKECTBA LIEJIBIX HEOTPULATEIBHBIX YHCE: OECKOHEUHOCTD, YIOPSI0YEHHOCTh, OTCYTCTBHE HANUMEHBLIETO U
HauOOJIBIIETO YHCIIA, JUCKPETHOCTh. OTHOIIEHHE MOPSIKa HA MHOXKECTBE LEJIBIX HEOTPUIATENbHBIX Yncell. OnpenesneHne OTHOLECHUS
«MEHBIIIe» Yepe3 ciaokeHue Ha MHOkecTBe N. CBOHCTBa MOHOTOHHOCTH CJIOKEHHSI U YMHOKEHHUSI.

6. OmnpenienieHre BBIYUTAHUS KaK ONlepaliui, 00paTHON CIIOKEHHUIO. Y CIIOBHE CYILIECTBOBAaHMS Pa3HOCTH HaTypaibHbIX uucen. [IpaBuna
BBIUYUTAHUS YUCIIA U3 CYMMBI M CyMMBI U3 YHCIIA,

7. Onpenenenue AeIeHNs Kak onepanyn, 00OpaTHOW yMHOXEHHUIO. Y CIIOBHE CYIIECTBOBAHUS YaCTHOTO HATypallbHBIX ynceln. [IpaBuna
JIeJICHHUSI CyMMBI, pA3HOCTH U TMIPOU3BEICHHUS HAa YHUCIIO (HA MHOXKECTBE HATYPAIIbHBIX YHCEN).

8. Onpenenenuie Hyns. [IpaBuina neiicTBuii ¢ HyneM (Ha MHOJKECTBE IIeJIbIX HEOTPUIATEIbHBIX Yyucen). TeopemMa 0 HeBO3MOKHOCTH
JIeJICHHSI Ha HYJIb.

9. Onpenenenue A€JI€HUS C OCTATKOM Ha MHOXKECTBE LIEJIBIX HEOTPHULIATENbHbIX Yncell. TeopeTHKO-MHOXKECTBEHHbIH CMBICIT
HaTypaJIbHOTO YMCIIA, HYJIs U JeHCTBUM HaJ HUMU.




10. UcTtopuueckue cBeeHusI O BOSHUKHOBEHUH MOHATHSI HATyPAIbHOTO YKCia. TeopeTHKO-MHOKECTBEHHBIA CMBIC HATypaIbHOTO
qucia.

11. TeopeTnko-MHOXKECTBEHHBIN CMBICII CYMMBI HaTypanbHBIX drces. CyIiecTBOBaHNE U €AUHCTBEHHOCTh CYMMBI.

12. TeopeTHKO-MHOKECTBEHHBIH CMBICI PA3HOCTH HATYpPaJIbHBIX YKcell. [IpaBuiia BBIYUTAHUS YUCIIA U3 CYMMBI U CYyMMBI M3 YUCIIA, KX
TEOPETHKO-MHO)KECTBEHHBIN CMBICII.

13. TeopeTuKO-MHOKECTBEHHBIH CMBICIT IIPOU3BEICHUS HATYypaJIbHBIX yncell. CyliecTBOBaHUE U €IUHCTBEHHOCTD IIPOU3BEICHHUSL.
CBoIiCTBa KOMMYTaTHBHOCTH ¥ aCCOLMATHBHOCTH YMHOXKEHHSI HaTYpaJIbHBIX grces. CBOMCTBO TUCTPHUOYTHBHOCTH YMHOKEHHUS
OTHOCHTEIILHO CIIOKEHHUS HaTypaJIbHBIX YHCEll.

14. TeopeTHKO-MHOKECTBEHHBIH CMBICII OTHOLLICHUH «PaBHO», «MEHBIIE» U «OOJbIIEe» Ha MHOKECTBE LIEJIBIX HEOTPHIATENIbLHBIX
YHCeIL.

15. TeopeTnko-MHOKECTBEHHBIH CMBICT YaCTHOTO HATYpalbHBIX uncen. [IpaBuna neneHust CyMMBI, pa3HOCTH U IPOU3BEICHIS Ha
YKCII0 (HA MHOYKECTBE HATYpaJIbHBIX YHcel). TeopeTHKO-MHOXKECTBEHHbIH CMBICII IPAaBUIIA JIEJICHUS] CyMMBI Ha YHUCJIO.

16. TeopeTHKO-MHOKECTBEHHBIN CMBICIT UMCIIA «HYJIbY. [IpaBuiia 1edcTBHiA ¢ HyJIeM (Ha MHOXKECTBE LIEJIbIX HEOTPHLIATEIIBHBIX YUCE).
TeopeMa 0 HEBO3MOXHOCTH JICJTICHUS Ha HYJIb.

17. OnpeneneHne IeeHNs ¢ OCTATKOM Ha MHOYKECTBE LIEJIBIX HEOTPHLATENBHBIX YHCEII, €T0 TEOPETHKO-MHOKECTBEHHBIH CMBICIT.

HarypanpHoe 9ucio Kak Mepa BEIMYHHEI (Ha IpUMepe JAIMHBI OTPe3Ka)

18. HarypanbHoe 4nciio Kak Mepa Belnn4uHbl. CpaBHEHHE HATypalIbHBIX YHCEN KaK MEp BEJTHYUHBI.
19. Cnoxenre 1 BRIMUTaHUE HATYPATBHBIX YHCEN — MEp BEIUYHUH.

20. YMHOXEHHUE U JIeJIeHUE HATYPaIbHBIX YHCETI — MEp BEJIHYHH.

CHCTEMBI CUHCIIEHUS

21. ITo3uIMOHHBIE ¥ HEITO3UIIMOHHBIE CUCTEMBI CUUCIICHHS.

22. JlecaTUYHAs CUCTEMA CUHCIICHUS. 3alMCh HATYPAJIbHBIX YUCEI B IECITUYHOW CHCTEME CUUCIICHHS. AJITOPUTMBI CIIOKEHUS,
BBIUUTAHUS, YMHOKCHHS U JICJICHHUS HATYPAIbHBIX YKCEN B AECATHYHON CUCTEME CUUCIICHHU L.

23. T103UIIMOHHBIEC CUCTEMBI CUHCICHUS, OTIMYHBIE OT AECATHUHON; JCHCTBUS HAl YMCIIaMH B TAKUX CHCTEMaX.

OCHOBBI TEOPUH AEITUMOCTH

24. OTHOUIEHNE IETMMOCTH U €r0 CBOMCTBA HA MHO>KECTBE HaTypallbHBIX YHCEll. JIeIUMOCTb CyMMBI, Pa3HOCTH, IPOU3BEICHUS
HaTypaJbHBIX YUCEIL.

25. [lpu3Haku nenumoctr Ha 2, 3,4, 5 1 9 B AecATUIHON CHCTEME CUUCICHHUS.

26. HaubGonbmmii o6muit nenurens u anroput™ Eskinaa. CBolicTBa HanbouibIero odmero genurens. Haumensinee od1ee KpaTHOE.
B3aumHO-TIpOCTHIE YKCTA.

27. IlpocTble U cocTaBHBIC YMCIIa. PacipeeieHue IPOCThIX YHUCEN B HATYpalbHOM psy. PaznoskeHue HaTypaabHOrO YUcia Ha
IPOCTBIE MHOXKUTEIU.

Pacummpenye NoHATHI 0 Yucie: 1ienble Yhcia, palluoHaIbHbIE YUCia, JeHCTBUTEIbHbIE YHCiIa

28.1enpre uncma. Momynb eIoro Jrcia.

29. OnpeneneHre CyMMBI U Pa3HOCTH LieNbIX yncia. [IpaBuiio croxkeHus Lenblx Yucell.

30. Omnpezenenye Mpou3BEICHNUS U YACTHOTO LIENbIX yncell. [IpaBuao yMHOKEHUs HEIbIX YUCEL.

31. CBoiicTBa MHO€ECTBa LIENBIX Yncel (0ECKOHEUHOCTD, YIIOPSIOYEHHOCTh, IUCKPETHOCTS). ['eoMeTpryeckast HHTepIpeTalus LEeabIX
qucell.

32. Onpeaenenue qpodu u paBeHcTBa Apodeit. OcHOBHOE CBOWCTBO Apodu. HecokpaTumast Apo0b.

33. [lonsATHe panuoHANBHOTO YKca. OnpeeIeHre OTHOIICHNS «MEHbIIe» Ha MHOJKECTBE PAIlMOHATBHBIX YHcell. Pa3imaHble ciocoOsI
CpaBHCHUA pallUOHAJIBHBIX YUCECII.

34. Onpenenenye cyMMBbl U IPOU3BEJCHUS PALMOHAIbHBIX Ynce]. KOMMYTaTUBHOCTB U aCCOLUATUBHOCTD CIIOKEHUS (YMHOXKEHUS)
panroHaJIbHBIX YUCCII.

35. Onpenenenyie BEIUUTAHKA U AEIEHHS PAllMOHAIBHBIX YHCEIl. Y CIOBHE CYLIECTBOBAHUS PA3HOCTU TaKHUX YHUCEIL.

36. Onpeaenenue necaTudHol Apoou. Teopema 0 BO3MOXKHOCTH 3aUCH OOBIKHOBEHHOH JIpoOH B BHJIE IeCITUYHOM. Teopema o
IpeCTaBICHUH PAIMOHAIBFHOTO YHCNA B BHAE OECKOHETHOH NEPHOINIECKON JECATUIHON IPOOH.

37. MHO€CTBO palliOHATIBHBIX YHCEJI KaK PACIIUPEHNE MHOXKECTBA HATYpaIbHBIX ynce. CBOMCTBAa MHOXKECTBA PALOHANBHBIX YHCEI
(0eCKOHEYHOCTH, YIOPSAI0YEHHOCTD, IIIOTHOCTE). [ eoMeTpiyecKkast HHTEPIPETAaIHs PallIOHABHBIX YHCEIL.

38. CymecTBoBaHMeE uKCell, OTIMYHBIX OT pallMOHANbHBIX. IIoHATHE MppallMOHAIBHOIO YUCTIA.

39. MHOX€ECTBO MOJOKUTENbHBIX JEHCTBUTEILHBIX YHCEN U €I0 CBOMCTBA (0ECKOHEUHOCTD, YIOPAI0YEHHOCTD, HEIPEPHIBHOCTS).

40. ITpnbmxeHHbBIE 3HAUCHUS TTOJIOKUTEITBHOTO ACHCTBUTENHHOTO YHCa. ApU(pMETHIECKIE OIIePaliy HaJl ITOJI0KUTEIBHBIMA
ﬂeﬁCTBHTeHBHBIMH YHUCJIaMHU.

41. MHOXeCTBO JeHCTBUTENBHBIX Yncel. M3MepeHue JUIMHbI oTpe3ka. Yuciaosast ock.

Bomnpocs k sk3ameny (3 Kypc)

BenuuuHel U UX U3MepeHue

1. ITonsatue BenuuuHbl. [ToHsATHE 00 H3MEpeHNH BETMUHUH. VI3 CTOPHUU Pa3BUTHS CUCTEMBI Mep. MexXIyHapoaHas CUCTEeMa €HUILL
(cn.

2. Onpenenenue 1MHbI 0Tpe3ka. CBONUCTBa JUIMHBI OTpe3Ka. M3MepeHue JuInHbI 0Tpe3ka. XapakTepucTHKa YKcia, 0JIy4aeMoro mpu
U3MEPEHHUHU JIMHBI OTPE3Ka.

3. Onpenenenue wiomany Gurypsl. Mizmepenue mromany Gurypsl. XapakTepuCTHKA YHCIa, TOIYIaeMOTo IPH H3MEPEHHUH IIIOIaIT
¢burypsl. 3mepeHne miomany GUrypsI ¢ TOMOIIBIO TTANSTKH.

4. Onpenenenue o0beMa Tena. M3mepenne oobema Tena. XapakTepucTHKa YKCia, TI0Iy4aeMoro pH U3MEpeHHH o0beMa Tea.

5. Onpenenenue Macesl Tena. Mizamepenue Macchl Tena. XapakTepUCTUKA YUCIIA, I0JIy4aeMOro IPU U3MEPEHUH MacChl Tela.

6. OnpenenieHne IPOMEXyTKa BpeMeHH. V3MepeHne npoMeKyTka BpeMeHU. XapaKTepUCTHUKA YHUCIIA, TOIY4aeMOro PH U3MEPEHUU
IPOMEXKYTKA BPEMEHU.




3amaya u mporecc e€ pemeHns

7. TexcToBBIE 3a7]a4M, UX CTPYKTYpa U METOJIbI petieHus. MoJienupoBaHue B IPOIecce peleHus: TeKCToBoH 3a1auu. [Ipumepsr
IIPOCTHIX M COCTABHBIX 33Ja4 U3 HAYaIbHOTO Kypca MaTeMaTHKU.

8. OcHOBHBIE 3Talbl PEeLIeHNs TEKCTOBOM 331a41 ¥ PUEMbI UX BBINOJIHEHUS. MInutocTpanus npreMoB Ha IpUMepe pelieHus 3aJa4u U3
HAYaJIbHOTO Kypca MaTeMaTHKH.

OrneMeHTHI anreOpbl B HAYaIbHOM Kypce MaTeMaTHKI

9. YncnoBoe BIpa’keHHUE U €ro 3HaueHre. YNcioBrle paBeHCTBA U HEPABEHCTBA, MX OCHOBHBIE CBOMcTBA. OmpeaeneHne YucioBOTO
BBIPa)KEHHsI, YUCIIOBOTO PABEHCTBA M HEPABEHCTBA B HAYAIBHOM Kypce MaTeMaTHKH.

10. Bripaxkenue ¢ nepemeHHbIME. O0IaCTh OTIpeieNieHHs BhIpakeHusl. TOXIeCTBEHHbBIE TPe00pa30BaHus BEIPAKEHHS C IEPEMEHHOIA.
ToxnectBo. [IpuMepbl TOKAECTBEHHBIX MPe0OpPa30BaHKid BRIPAKEHHUN 13 HAYaJIbHOTO Kypca MaTEMaTHKH.

11. JIuneiiHnoe ypaBHeHHe ¢ 0HOM nepeMeHHON. KopeHb ypaBHeHHU:. UTO 3HAYUT «PELINTh YpaBHEHHEY. PABHOCHIBHOCTD YpaBHEHHUI.
TeopeMbl 0 paBHOCHIIBHOCTH ypaBHEHHH. OrnpeneneHne MOHATHS YPaBHEHHS B HAYAIEHOM Kypce MaTeMaTHKH, CIIOCOOBI UX PEIIeHHUS.
12. HepaBeHCTBO ¢ 0J1HOH nepeMeHHOM. Pemenne HepaBeHCTBa. PaBHOCHIBHOCTD HEpaBeHCTB. TeopeMbl 0 paBHOCHIBHOCTH
HepaBeHCTB. Onpe/eneHne HepaBeHCTBa ¢ IEPEMEHHOI B Ha4aIbHOM Kypce MaTeMaTHKH, CIOCOOBI MX PEeIIeHUS.

OJeMEHTHl FT€OMETPUH B HAYaJIbHOM Kypce MaTeMaTHKH

13. 3apoxnenue reomerpun. «Havana» EBkiuaa.

14. Bxuag H.W. JIo6a4eBckoro B pa3BUTHE MAaTEMaTHKH.

15. O0 akcuomaTuke €BKJIUI0BOM reoMeTpuy, BoosiHeHHOH 1. misbepTom.

16. TeomeTprueckoe MPOCTPAHCTBO U TEOMETPHUECKUE (DUTYPBHI.

17. Teomerpuueckue npeodpaszopanus. Kommnosunuu npeodpazosanuii. ['pynmna npeodpazoBaHuii.

18. Tomosoruyeckoe MPOCTPAHCTBO U TOMOJIOTUIECKUE CBOMCTBA reOMETpUUIECKUX GHryp. Tomosorndeckue npeodpa3oBaHusl.
19. IlepcrieKTUBHBIE H300paXEHUsI U IPOEKTUBHOE MPOCTPaHCTBO. [IpoeKTUBHBIE ITPe0Opa30BaHusl.

20. Harnsausie aduHHbIE CBOCTBA reoMeTpuiecKuXx Guryp. Addunabie npeoOpa3oBaHuUs.

21. Metpuueckoe nIpocTpaHcTBo. HarmsigHble MeTpuueckue cBOMCTBa reoMeTpuueckux ¢puryp. Merpuueckue npeodpa3oBaHus
(oceBast cCHMMETpHS, IOBOPOT BOKPYT TOUKH, ITAPAIDICIEHBIA IEPEHOC).

22. CUMMETpHS TEOMETPHUECKHX QUTYD.

23. TloHsITHE TEOMETPHUYECKOTO TENa, IIOBEPXHOCTH, TOUKHU. BBIMYKIIbIe U HEBBIMYKIIbIC TeoMeTpudeckue Gurypsl. O0beUHEHHE,
repeceueHne, BhIYUTaHUE QUTYP.

24. OTpe3oK, OCHOBHBIE CBOMCTBA OTPE3Ka.

5.2. TeMbl NHCbMEHHBIX PagoT

Texymuit KOHTPOIH

Tembl MUCHMEHHBIX COOOIIEHUH (C MOCISTYIOUIM 00CYXKICHHEM )

. Uto n3y4aeT MareMaTHKa. XapaKTepHbIEe YePTh MATEMATHKH.

. VI3 ucTopuy BO3HUKHOBEHHUS HATYPAJIBHOTO YUCIIA.

. U3 ucropum pazBuTus AEHCTBUTEIHHOTO YHCHA.

. Y3 ucropun pa3Burtus aareOpsl.

. BO3HUKHOBEHHE T€OMETPHHU. Pa3BUTHE T€OMETPHH.

. O reometpuu H.W. JIo6aueBCKOro U akCHOMAaTHKE €BKJINA0BOI T€OMETPHU.

. Ucroprueckue 3aMedaHusi 0 reOMETPUISCKUX PeoOpa3oBaHUsIX Ha IUIOCKOCTH.

NN B W=

TecTsI:

1. Bemmonnu 3aganus Ne 1 - 526 tembr:"MuoxxecTBa U onepauuu Hag Humu", (Cwm. J12.4)

2. Beimosiau 3ananus Ne 527 - 768 tembl 2 "Onementsl komOuHaTopuku" (Cm. J12.4)

3. Boinosau 3amanust Ne 769 - 1028 temsr 3 "MaremaTtuueckue nousatus” (Cu. J12.4)

4. Bemonau 3amanus Ne 1029 - 1442 temsr 4 "Matematnueckue npeanoxxenus” (Cu. J12.4)

U T.J.

KoHTponbHBIE 3aJaHUs:

Bapuanr 1.

1. ITocTpoiiTe Ha KOOPIMHATHOHN IUTOCKOCTH Tpaduk oTHOIIEHHs T : X =y, €CIIM OHO 33/IaHO Ha MHOXecTBe: ) X = {X |Xx /,-2 X
2};0) X=R.

2. YcTaHOBUTE, KaKHE OTHOIICHHMS, 3alaHHbIe HA MHOKecTBe A = {1,2,4,6,7, 8, 10, 11}, ABJIAIOTCS OTHOIICHUAMHU
9KBUBAJICHTHOCTH, & KAKUE — OTHOIICHHSIMH TIOPS/IKA; JUI1 OTHOLUICHUI SKBUBAJIEHTHOCTH 3AIMIINTE COOTBETCTBYIOIIHME KIIACChI
9KBUBAJIICHTHOCTH:

a) KMMETh OJIHO M TOXKE YHCIIO JCITUTEIICH,

0) «IMETb OJIH H TOT e OCTAaTOK IPH JCICHUU Ha 3»;

B) «OBITH OOJIbINE Ha 3%;

T') «OBITH IENUTEIEM.

3. OGocHyHTE C TEOPETHKO-MHOKECTBCHHOH MO3UIIMH BHIOOP JEUCTBUS NPU PEILICHUH 331a4H.

a) B ximaccHoi 6ubnmmoreke 10 demoBek B3sUIH MO 2 KHUTH KaKIbIH. CKOJBKO KHUT B3SLTH?

6) YV npoaasua Ob110 7 mapoB, 4 mapa oH npoaai. CKoJbKO MIapoB 0CTANOCh y poaBia?

B) B akBapuyme ruaBaino 5 peiGok, Tyza eme nmyctiii 5 peiook. CKOJIBKO cTallo ppIOOK B akBapuyme?

r) B xaxnoit pame 6 ctexkon. CTeKosnbIuK BeTaBual 54 crexina. CKOJIBKO paM OH 3aCTEKIIHI?

1) Ha BepxHell moJke Jexaio 5 KHUT, a Ha HIKHel Ha 4 0oibine. CKOJBKO KHUT JISKANIO Ha HIKHEH Toke?

¢) OauH noe3z cocTos U3 22 BaroHOB, a B IPYroM 1oe3zie Ha 3 BaroHa MeHblie. CKOJILKO BArOHOB OBUIO B APYroM noe3je?
) YYeHHK UCTIUCal B TETPaIy 8 JIMCTOB, @ HEHCIIMCAHHBIX OCTANOCh B 5 pa3 Ooibie. CKOIBKO YUCTHIX JIACTOB B TETpau?
3) YV Banu 36 mapok, a y Bonoau 9. Bo ckosbko pa3 y Banu mapok Gonbiie, yem y Bonoau?

n) B rapaxxe Haxoannocs 21 nerkosas MaiivHa, a rpy30BHKOB — B 3 pa3a MeHblle. CKOJIBKO IPy30BUKOB B rapaxe?




4. CpaBHure:

6mMuH 3 ¢ ... 362 ¢ 7300 MM ... 7TkM 30 M

25611 ...25 172 km/g ... 1000 M/MuH

23 M2 7 mM2 ... 237 aM2 50 MuH ... %5 4

3am2...300cm2 & T ... 800 kr

321 am2... 3 M2 21 M2 60 km/ua ... 10 m/c

5. Kakoii BU1 ©IMEET YHCIIO a, €CITU ITPH JCJICHUU Ha 7 OHO J]aeT OCTaTok: a) 3; 6) 5; B) 67
6. Haiimure pannoHaIbHBIM CIOCOOOM 3HAUCHUE BBIPAXKEHHS M OOBICHUTE, KAKKE 3aKOHbBI apU(METHICCKUX ISHCTBHUI MPH 3TOM
HCITONB30BaJIH:

a)64 +125+36+75;8)8711; n)53¢39+4739-5321-47¢21.
6)4829¢5+5, 1)913+987,

Bapwuanr 2.

1. Ha muoxectBe X = {1, 5, 10, 15} 3anano oTHomeHue «X kpaTHO y». IlocTpoiite ero rpad u chopMmyaupyiite cCBOUCTBA JaHHOIO
OTHOIIICHHSI.

2. Mexny maoxxectBamu A = {10, 11,12, 13} u B= {3, 4, 5, 6} 3agano coorBeTcTBHE «O0JIBIIE HA 6)». SIBIAETCS JIM 3TO COOTBETCTBHE
B3aMMHO-0/JHO3HAUYHBIM?

3. 6. ObocHyiiTe BEIOOD ACHCTBUSI P PELICHHUH 3a]]a49H, PACCMaTPUBast HATYPAITbHOE YKCIIO KaK Pe3yIbTaT H3MEPEHHS BETHYIHH.

a) Jlyis Kpy’KKa pUCOBaHUS KYIHIH 8 KOPOOOK IIBETHBIX KapaHallel Mo 6 MTYK B Kax 1ok KopoOke. CKOJIBKO IIBETHBIX KapaHalIe
Kynuiu?

0) YueHHK UCTpaTHJI Ha MOKYIKY TeTpaau 15 p. [Tocie atoro y Hero ocranoch 3 p. CKOJNBKO JIeHeT ObUIO Y yUeHUKa?

B) IlIBeiinas mactepckas u3 18 M Marepuu cumia pyoamku. Ha kaxayro pybamky nouuto 3 M marepuu. CKOJIBKO pyOaliex curwia
MacTtepckasi?

r) OnuH apOy3 Becut 5 kr. CKOJIBKO KHJIOTPAMMOB BecsT 4 Takux ke apOy3a?

1) C Kakoit CKOPOCTBIO IIIeJT TIeIeX0/T, €CJIK 3a 3 4 mporien 12 km?

¢) Bricora oHoii cocHbl 9 M, a apyroii Ha 3 M Gosbie. KakoBa BbIcoTa BTOPO# COCHBI?

k) beuio 7 M catuna. M3 3 M catuHa cuimnm py0aliky, a u3 OCTaJIbHOTO CaTHHA CIIWIHN TiaThe. CKOJIBKO METPOB CaTHHA MOILIO Ha
iatee?

3) bparty 14 ner, a cectpa Ha 4 roga monosxxe. CKONBKO JeT cecTpe?

n) C onHoM s1010HH CHsUH 7 KT 5I0JI0K, a ¢ Apyroii — B 3 paza Oomnbie. CKOIBKO 00K CHSIIM CO BTOPOU s10710HH?

k) C oroposa cobpaiu 24 Kr orypIioB ¥ 3aCOJHIIH 10 2 KT B 6aHKe. CKOJIbKO 0aHOK C OTypI[aMU TIOJTYYHIIOCH?

4. Beruucnure:

3mua 20c+50c6kr350Tr+5kr800r

7420 muH + 2 440 MuH 10 cm 5 MM + 12¢Mm 8 MM

7 150 xr + 80 kr 5000r 4 MuH 15 c + 4996 ¢

13kr400r—7kr 800 kr 10 cm 1 M

25M8cm—6 M 15 cm 320 omm2 + 943 om2

5. IIpu meneHuu ¢ OCTaTKOM 4Mciia a Ha 15 nomyuuinu HenosnHoe yactHoe 10. KakoBo HanGouiblee BO3MOXHOE 3HaYEHHUE AeIUMOro?

IMpumeps! 3anaHui 10 aHATUTUYECKOH paboTe ¢ UCTOUHUKAMHU:

amanue 1.

1. CocraBbTe KapTOTEKy crarei )xypHaia "HavansHast mkona" (2000 - 2019) o remam:

1)I[ToAroTOBHTENEHEIH (TOYHUCIOBOIT) ITepHO ] 00YICHHUS MaTeMaTHKe B albTCPHATUBHBIX yIeOHUKaX MaTeMaTHKH;

2)MetoarKa 1 TeXHOJIOTUs 00y4eHHs HyMEpalluy HaTypaJIbHbIX YHCEll B albTEePHATUBHBIX YUeOHUKaX MAaTEMaTUKH;

3)O0y4eHne pemeHno TEKCOBBIX apU(QMETHIECKHX 3a/[a4 B abTEPHATHBHBIX yUeOHNKaX MaTeMaTHKH;

4)OneMeHThI FeOMETPHHU B aIbTEPHATUBHBIX YIEOHUKAX MaTEMaTUKH.

5)MeroanKa B TEXHONOTHS (GOPMHUPOBAHHS BEIYHUCIUTEIBHBIX HABBIKOB B aIbTEPHATHBHBIX METOJUIECKAX CHCTEMaX OOYUCHUS;
6)Merouka 00yueHHs PELICHUIO TEKCTOBBIX 3a/1a4;

7) Metomuka oOy4eHns SIEMEHTaM T€OMETPUH B HAYAIBHBIX KJIacCaXx.

3aganue 2.

[To xaure [Tpmkano A.M. "Meronnka oOydeHus 3ieMeHTaM TeOMeTpHUH B HadaubHBIX kiaccax (M.: [IpocBemenene, 1973. - Teker :
anektponHsiii / URL: http://www.mathedu.ru/lib/books/pyshkalo_metodika_obucheniya_elementam_geometrii_1973) o3HakoMbTeCh
¢ BUZIaMH FeOMeTpHYecKuX 3a1au. [IpuBeure mpuMepsl 3a1a4 KaKI0T0 BUIA U3 Pa3INUHbIX YIeOHUKOB MaTEMaTUKY.

3amanue 3

ITo xuure Kapacésa I1.A. "DneMeHTs! HarsisiAHOM reoMeTpuy B mkoie" (M.: Yunenrus, 1955 - Tekcr : anextponnsiii // URL:
http://www.mathedu.ru/lib/books/karasev_elementy_naglyadnoy_geometrii_v_shkole 1955/#64) 03HaKOMBTECh C TOCTPOCHHEM
reoMeTpHyecKuX (GUryp u ux Mojesell B MIaAIIMX Kiaccax HadalubHOM mikodsl (I'masa V). [IpuMeHsIoTCs 1 MPeAoKeHHbIE CIOCOOBI
MOCTPOEHHS TCOMETPHIECKHX (DUTYp U X MOJeNell B COBPEMEHHBIX yaeOHHKaX MaTeMaTHKH? OTBET IPOMLIIOCTPUPYHTE TIpUMEpaMH.
3ananue 4.

CocraBbTe OnOIMOTpadIIecKuii CIUCOK Mo mpobieMe «YPoK Kak opraHu3arionHas GopMa o0ydeHusD». [10ATroTOBETE pa3BepHYyTHIE
aHHOTalUUU 3-4 UCTOYHHUKAM.

3amanue 5.

Haiigute B s)xypHane "HavanpHast mkosa" cTaThy, OCBAIIEHHBIE METOANKE 00yUeHHs PEIICHNIO 3a/1a4, U BBINUIIUTE IPUEMBI,
CrIocoOCTBYOIMHE (POPMHUPOBAHUIO YMEHHS IIPOBOIUTH OKMCK pElIeHNs 3aadn. Kakue npreMsl Ha Ball B3I HanOoee
s¢dextuBHBI? OOpaTTEe BHUMAaHUE HA MOCIEIOBATENFHOCTh O3HAKOMIICHHUS YUaIIXCs CO Coco0amMu pazbopa 3aJauu U Ha
UCIIOJIb30BAHUE HAIIAAHON MHTEpIpeTaluy Ipy 00y4eHHH YYallluXcsl PEIIEHUIO 3aa4, a TAKKe Ha CIIOcoObI pa3bopa 3aJay ¢ TOUKU
3pEHUsI AOCTYIHOCTH JUIS YUaIUXCsl ¥ LIeeco00pasHOCTH UX BbIOOpa. COracHb! JIM BBl C MHEHUSIMU aBTOPOB?




[TpuMepsl TeM Ui MUCHMEHHBIX COOOIEHHUH (C TIOCIEAYIOMNM 00CYKACHUEM ):

1. PerrpotyKTHBHBII METO 00yUeHUsI MATEMATUKE B HAUaJIbHOM HIKOJIE: ILUTIOCH U MUHYCBI.

2. IlpyHIMI HATTAHOCTH KaK CPeICTBO ()OPMHUPOBAHHMS Y IEPBOKIACCHUKOB YMEHHUI ONEPUPOBATh PA3TMIHBIMH 3HAKAMHU
(moaTBEpAUTE CBOU BHIBOJBI 3alaHUAMMU U3 yueOHMKa MaTematuku I".B. Jlopodeesa).

3. IToBepxXHOCTB, TMHMS, TOUKA KaK HCXOIHOE MPeA3HaHNE B 00yIEHNHN MIAJIINX IIKOJIbHUKOB 3JIEMEHTaM T€OMETPHUH.

4. 3ajaHus JyIs IEPBOKIACCHUKOB, ()OPMUPYIOIIUE YMEHUS OCYIECTBILATH IIEPEBO]] MaTEMAaTUUECKOM HH(OPMAIUU C S3bIKA 3HAKOB-
WKOH HA ITOBCEIHEBHBIN SI3BIK M OOPATHO.

5. TeopeTUKO-MHOKECTBEHHAsI METOJUYECKas! CoJiepKaTellbHast IMHUS Kypca MatemaTuku Y MK "Illkona 2100".

6. O0y4eHne MOCTPOCHHIO TAOJIHII KaK CPEJICTBA MOUCKA PEIICHHS TEKCTOBOW 3a/1a4H.

7. Maremaruueckoe pa3BUTUE MIIAJIIINX IIKOJIBHUKOB B IIpolLiecce (OpMHUPOBaHUS MOHATHA "BeIMunHA".

8. PaBHbIe, paBHOBENINKHUE, PABHOCOCTABICHHBIE MHOTOYTOJIbHHUKH.

9. Bunsl cummeTpuil miockux Guryp.

10. 'ymaHuTapHbIE aCTIEKTHI Kypca MaTeMaTHKN HAYaIbHOM IIKOJIBI.

[Ipumeps! TeCTOBBIX 3aJaHUIL:

. B cooTBeTcTBHHU C COBpEeMEHHOI Hay4yHOH KOHIIETIIIEH HauyalbHOE MaTeMaTHYeCKOe 00pa30BaHKe SBISETCS:
. 9aCTBIO CHCTEMBI CPEIHET0 MaTeMAaTHIECKOT0 00pa30BaHMs;

. CB0€00OPa3HOM CaMOCTOSTEIBHOM CTYIEHBIO MaTEMaTUKU;

. CII0coOOM BBEZICHHS yJAIINXCSl B OCHOBBI MaTEMaTHKH;

. CPEICTBOM Pa3BHUTHUS IPUEMOB YMCTBEHHOM JEATEILHOCTH.

AW N ==

\S}

. ﬂ]_'[pOM — KOMIIOHCHTaMH MeTO,Z[H‘ICCKOﬁ CUCTEMBI O6y‘{€HI/I$[ MaTEMaTHKE ABJIAIOTCA LEJIU, COACPIKAHNEC, O6y‘{eHI/I$I,
1 B3aNMOCBA3H MCKIY HUMU:

. METO/IBI;
. CpencTBa;

. OpraHU3aluOHHBIC ()OPMBI;
4. BepHo 1, 2, 3.

U r.a.

W N -

[Tpumepbl METOANYECKUX 3aJaHU:

Meronnueckas 3amaya 1.

[Ipoananu3upyiiTe NpUBEICHHOE PACCYXKIEHHE YUaIerocs Py peleHuy npuMepa 3*49 mo ciieayromum napaMmeTpam: NpaBUIbHOCTD,
PaMOHATBHOCTD, TPAMOTHOCTD PEYH. Y KQKUTE, BO3MOXKHO JI IPUMEHEHHUE allbTePHATUBHBIX PEIICHUH 1 KaKoBa UX
1e71ec000Pa3HOCTb.

Paccyxnenue: "3amensiem uncio 49 cymmoit pa3psaHbix ciaraemsix (40+9), momydaem npumep 3*(40+9), mpuMeHseM paBUiio
YMHOKEHHS YUCIIa Ha CYMMY, BBIIOJIHsIEM BbluncieHus: 3¥40=120, 3*9=27, 120+27=147".

Meronnueckas 3amaya 2.

naHa mapa 3anad: 1) "B nepBoii kopoOke - 6 kapaHiaiiei, a Bo BTOpoii - Ha 2 6onbuie. CKoJIbKO KapaHaalield Bo BTOpoit kopoOke?"; 2)
"B niepBoii kopoOKke - 6 KapaHaalieii, a BO BTopoi - B 2 pasa 6osbliie. CKOJIbKO KapaHaalield BO BTOpoi kopooke?".

Kakue MeToauyeckue IprueMsl U3 IPeUI0KEHHBIX HIKe Hanbosee 3h(EKTUBHBI IIPU PEIICHUH TOH Iaphl 3a1a4:

a)cpaBHEHHE 337124 M UX PEIICHUIT;

0)ITOKCK Pa3HBIX CIIOCOOOB PELICHNUS;

B)M3MEHEHHE BOIIPOCa 331a4H C OIIPEACITHHOM IIeJIbIO;

r)00BbsACHEHNE BBIPKCHUH, COCTABICHHBIX II0 JAHHOMY YCIIOBHUIO 3aJIa4H;

JIIOCTaHOBKA BOIPOCOB K TAHHOMY YCIIOBUIO?

Mertonndeckas 3anada 3.

PaccmoTpure BapuaHT paOoThI HaJ NPUBEICHHBIMU HIDKE 3aJa4aMu:

A. Yyamuecst ogHOro Kiacca coopanu 50 Kr JeKapcTBEHHBIX TPaB, a APYroro - B 2 pasa dounblie. CKOIBKO KUJIOTPAMMOB
JIEKapCTBEHHBIX TPaB COOPAJM yJaIuecs IBYX KIaccoB?

b. Yuamuecs ongHoro kiacca codpanu 50 Kr JeKapcTBEHHBIX TPaB, a APYroro - B 2 pa3a MeHsbIe. CKOJIbKO KMIOTPaMMOB
JIEKapCTBEHHBIX TpaB coOpaim 00a kiacca?

Bapuanr 1. [Tog pyKOBOACTBOM YUHTEIIS YUAIHECs 3aHCAIN KPaTKO YCIOBHE MEPBOM 3a1auH, pa3dop MPOBOIMIICS OT JaHHBIX K
Borpocy. KoinekTuBHO cocTaBuiI IIaH pelieHus 3a1aun. Jpyras 3anada Oblia 3a/1aHa Ha JIOM.

BapuasT 2. yauTens NpeuIoKuI IPOYUTaTh U CPAaBHUTH 331a4d H, HE pellas UX YCTAaHOBUTH, B OTBETE KAKOH 3aa4H ITOJTyIHTCS
Gosbiee yncino. [lepByto 3amauy yJamuecs pemagd cCaMOCTOATENbHO, a BTOpasi Obula 3a7aHa Ha JIOM.

BapuanT 3. YuuTens npeyioxu yqanMces IpoYnTaTh U CpaBHUTH 00€ 3aJaui. 3aTeM 3alucall pemeHue 3tux 3aaad (50*2+50=150;
50:2+50=75) Ha mocke ¥ Jai 3aiaHue: BEIOpATh pelleHHUE s KaKA0i3a1auu 1 MOSCHUTh KaX10€ BhINOJIHIEeMoe AeiicTBue. Ha nom
OBUTH JaHBl AaHAJIOTHYHBIC 3214 H.

Kakoii u3 BapuaHTOB BbI X0TeNHN ObI UCTIONIB30BaTh Ha mpaktuke? [Touemy? Kak emie MO)KHO OpraHu30BaTh padoOTy yJdauiuxcs Haj
3agavamu’?

IMpumep 3amanus M0 MPOEKTUPOBAHUIO YPOKa/(hparMeHTa ypoka

3ananue 1.

Crpoektupyiite ypok Ha TeMy "MHOeCTBO. DIIeMEHT MHOXeCTBa", BCE 3alaHUsI KOTOPOTO OOBEIUHEHBI CEOXKETOM.

3amanue 2.

Pazpaboraiite ¢pparmeHT ypoka no teme "Panbie, nosxe. CHauana, notom". Bocronb3yiTech 3a1aHUsIMU, IPUBEICHHBIMU B
yueOHuKe "Martemaruka" st 1 kimacca, 9acts 1, mo cucreme "llkona Poccun". IloaroToBeTe mpe3eHTaIuIo.




3ananue 3.

CKOHCTpyuUpy#iTe pparMeHT ypoka Ha TemMy "YMHOKEHHE MHOTO3HAYHOIO Yuciia Ha oJHo3HauHoe". CocTaBbTe 3a7aHus,
HAIpaBJIeHHOE HAa 3aKpeIUICHUEe YMEHHH UCIIONb30BaTh JaHHBIN aldropuT™M. [1oaroToBETEe COOOIIEHHE.

3ananue 4.

[Tpennoxure mpoekT GpparMeHTa ypoka, Ha KOTOPOM y4Jaluecs:

a) "OTKpHIBAIOT" NPHEM CIIOKEHHUS IBY3HAUHBIX U OJHO3HAYHBIX YHCEII C [IEPEX0I0M Yepe3 paspsil;

0) BBIICIISIOT BEMUYHHY "Macca" Kak CBOMCTBO MPEAMETOB OKPYKAOIICH CPEIbl;

B) BBISIBJIIOT 3aBUCHMOCTD PE3yJIbTATOB CIIOXKEHUS U BBIYUTAHHSI OT U3MEHEHHSI 3HAYeHU I 0THOTO U3 KOMIIOHEHTOB.
3ananue 5.

PazpaboraiiTe pa3BepHYTHIi KOHCIIEKT YpOKa 03HAKOMIICHUS C AOJISIMHU.

5.3. ®oHj OLIEHOYHBIX CPEACTB

Cwm. @oHJ OLIEHOYHBIX CPEACTB B MpritokeHuu K PT1J]

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHHME JMCIIMIIJIMHBI (MOAY JIs1)

6.1. Pexomennyemas qurepatypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTODHI, 3arnaBue W3narenscTBO, TOI

JI1.1 {lappuna, U.B. |Ilanpuna, 1.B. Meronuka npenojaBaHus HA4aabHOIO Kypca MaTeMaTHKY : yueOHUK U |Mockaa :
npaktukyM Jist By30B / .B. lllanpuna. — Mockga : M3natensctBo KOpaiit, 2019. — 279 c.|U3narenbcTBo
Cepus : Briciiee o6pazoBanue) ISBN 978-5-534-08528-0. — Tekcet : anexrponnsiii / DBC|FOpaiit, 2019
IOpaiit [caiit]. — URL:
https://biblio-online.ru/viewer/metodika-prepodavaniya-nachalnogo-kursa-
matematiki-433375

JI1.2 |llagpuna, U.B. [lagpuna, U. B. Meronnka oOy4eHns: TeOMeTprUN B HAYAIBHOH MIKOJIE : yueOHoe Mockaa :
nocobue st By3oB / U. B. llagpuna. — 2-e uzn., nepepad. u non. — Mocksa : W3narenscTBO
MznarensctBo KOpaiit, 2019. — 203 ¢. — (O6pa3oBarenbHbIii mporecc). — ISBN IOpaiir, 2019

978-5-534- 11081-4. — Texcr : anekrponHsbli // DBC IOpaiir [caiit]. — URL:
https://biblio-online.ru/bcode/444448

JI1.3 |Kankaesa, JI. C. |Kamnkaesa, JI. C. Teopust u MeTouKka 00ydeHHs MaTeMaTHKe: 4acTHas Metonuka B 2 4. |Mocksa :
Yacrs 1 : yaebHOE mocobue s By3os / JI. C. KamkaeBa. — 2-e u3a., MCHp. ¥ I0I. —  |M3maTenbCcTBO
Mocksa : MznatensctBo FOpaiit, 2019. — 264 ¢. — (OGpazoBarenbHbIi TpoLecc). — [Opaitr, 2019
ISBN 978-5-534-04940-4. — URL :
https://biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-m

JI1.4|Kankaesa, JI. C. |Kamnkaesa, JI. C. Teopust 1 MeTo11Ka 00ydeHHs MaTeMaTHKe: YacTHas MeToauka B 2 4. |Mocksa :
Yacrs 2 : yyebHoe nocobue s By3os / JI. C. KankaeBa. — 2-e u3a., ucnp. ¥ 10M. —  |M3parenscTBo
Mocksa : M3natensctBo FOpaiit, 2019. — 191 ¢. — (OGpa3oBarenbHbIi Tpoiecc). — IOpaitr, 2019
ISBN 978-5-534-04941-1. — URL:
https://biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-m
etodika-v-2-ch-chast-2-444132

6.1.2. lonoiHUTEIbHAS TUTEPATypPa

ABTOpHI, 3arnaBue WznarenscTBo, ron
JI2.1 |®Dyrenosa, T. A.|Dyrenosa, T. A. O6pa3zoBareibHbIC POrPAMMbI HAYATBHOH IITKOJIBI ;| YUCOHUK U Mocksa :
MpaKTUKYM U1 OakanaBpuarta u Maructpatypsl / T. A. @yrenosa. — 2-e usn., crep. — |M3garenscTBo
Mocksa : U3garensctBo KOpaiit, 2019 ; Tromens : U3natensctBo TroMeHCKOTO IOpaiiT, 2019

roCyaapcTBEHHOTo yHHBepcureTa. — 465 ¢. — (YHusepcurersl Poccun). — ISBN
978-5-534-11269-6 (M3narensctBo FOpaiit). — ISBN 978-5-400-01223-5
(U3narenscTBO TroMEHCKOTO rocyaapcTBeHHOTO yHHBepcuTeTa). — URL :
https://biblio-online.ru/viewer/obrazovatelnye-programmy-nachalnoy-shkoly-444834

JI2.2 [TTonos, A. M. [MHdopmMaTHKa U MaTeMaTHKa : y4eOHUK U MPAKTUKYM 1151 OGakanaBpuata / A. M. TTomnos,|Mockga :
Cotnukos, B.H. |B. H. Cornukos, E. 1. Haraesa, M. A. 3aiiues ; nox peaakuueii A. M. Tlonosa. — 4-e¢ |M3narenbcTBoO
Haraesa, E. . |m3x., mepepab. u qorn. — Mocksa : MU3narensctBo FOpaiit, 2019. — 484 c. — (bakanasp. |FOpaiit, 2019
3aiines, M. A. |IIpuxnagnoii kypc). — ISBN 978-5-534-08206-7. — URL :
https://biblio-online.ru/viewer/informatika-i-matematika-444481

JI2.3 |Kyuep, T.IL Kyuep, T.I1. Marematuka. TecTs! : yueb. nocodbue ais npukiaaaHoro 6akanaspuara/  |Mocksa :

T.I1. Kydep. — 2-e u3a. ucnp. u gom. — Mocksa : U3narensctso FOpaiit, 2019. — 541 c.- |H3aarenscTBO
Cepus : bakanasp. [Ipuknannoit kype. ISBN 978-5-534-09073-4 — Tekcr : anextponnslii | FOpaiit, 2019
// 3BC KOpaiit [caiit]. — URL: https://biblio-online.ru/viewer/matematika-testy-427007

6.1.3. IlepeueHb y4eOHO-METOANYECKOT0 O0eceYeHHs A1 CAMOCTOSITeJIbHON PadoThl 00YUYaOLIMXCS MO JUCIUIIJIMHE

ABTODEHI, 3arnaBue W3narenscTBO, TOI

JI3.1 |Kyknuna, E. H. |Opranu3zamnms caMocTosTeTbHOM paboThI cTyIeHTa : yaeObHoe nocooue 1t By3oB / E. H.[Mocksa :
Kyknuna, M. A. Masuunuenko, 1. A. Mymkuna. — 2-e u3[., ucnp. u gon. — Mocksa : |M3garenscTBo
MznarenscrBo HOpaiit, 2019. — 235 ¢. — (YHuBepcurersl Poccun). — ISBN IOpaiir, 2019
978-5-534-06270-0. — Texkct : anextponnsiii // OBC FOpaiit [caiT]. —
URL: https://biblio-online.ru/bcode/437654



https://biblio-online.ru/viewer/metodika-prepodavaniya-nachalnogo-kursa-%20matematiki-433375
https://biblio-online.ru/viewer/metodika-prepodavaniya-nachalnogo-kursa-%20matematiki-433375
https://biblio-online.ru/bcode/444448
https://biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-metodika-v-2-ch-chast-1-438966
https://biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-metodika-v-2-ch-chast-1-438966
https://biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-metodika-v-2-ch-chast-2-444132
https://biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-metodika-v-2-ch-chast-2-444132
https://biblio-online.ru/viewer/obrazovatelnye-programmy-nachalnoy-shkoly-444834
https://biblio-online.ru/viewer/informatika-i-matematika-444481
https://biblio-online.ru/viewer/matematika-testy-427007
https://biblio-online.ru/bcode/437654

6.2. Ilepeyennb pecypcoB HHPOPMAIMOHHO-TeJIeKOMMYHHKANOHHOI ceTn "UHTepHeT"

D1 |DnexrponHslii karanor 6ubnmorexku HI'TIY. - Pexxum noctyna: URL: http://bibl.ngpi.net:81/gi-bin/zgate.exe

32 |Hayunas snextponnas 6ubinoreka eLIBRARY.RU. - Pexxum noctynma: URL: https://elibrary.ru

6.3. IlepeyeHb HH(POPMALMOHHBIX T€XHOJIOTHIi

6.3.1 Hepeqeﬂb JIMIEH3HOHHOT0 M CBOOOIHO pPacnpocTpaHsieMoro nporpamMMHoOro OGCCHe‘leHI{lﬂ, B TOM YMCJI€ OT€YE€CTBCHHOI0
IIDOU3BOJICTBA

6.3.1.1|AaTuBupycHoe nporpammuoe odecneuenne Kaspersky Endpoint Security ans 6usneca - Ctanaaptasiii Band T: 250-499
Node 1 year Educational Renewal License: lorosop Ne 2020.2987 ot 21.02.2020

6.3.1.2|Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise: orosop Ne 2020.13967 ot 27.07. 2020

6.3.1.3|Office 365 ProPlus Open for Students ShrdSvr ALNG Subscriptions VL OLVS NL 1Month AcademicEdition Stdnt
STUUseBnft: Jorosop Ne 2020.13967 ot 27.07.2020

6.3.1.4|Google Chrome: cB0OG0AHO paclpocTpaHsieMoe IPOrpaMMHOE oOecrieueHue
https://www.google.com/intl/ru/chrome/privacy/eula_text.html

6.3.1.5(Mozilla Firefox: cBobomHO pacnpocTpaHseMoe nporpaMMHoe obecrieuenue https://www.mozilla.org/en-US/MPL/2.0/

6.3.1.6|Hamster ZIP Archiver: cB0601HO pacrpocTpaHseMoe nporpamMmmHoe odecrnieuenue http://hamstersoft.com/eula/

6.3.2 IlepeueHb npodeccHOHAIbLHBIX 023 JAHHBIX M MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|3nexrponno-6ubianoreynas cucrema (35C) IPRbooks. - Pexxum nocryna: www.iprbookshop.ru

6.3.2.2|Onexrponnas 6ubmuoreunas cucrema «FOpaiit» - Pexxum mocryma: https://biblio-online.ru/

6.3.2.3|ndopmarimonnas npaBoas cuctema ['apanT. - Pexxum goctyna: http://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHME JUCHUIIJIMHBI (MOAY JI51)

7.

—

1-231 YueOHas aynuropus A NIpoBefeHUs yueOHbIx 3aHaTuil (423806, Pecriybnuka Tatapcran (Tarapcran), r.
Habepexwubie Yennsl, yia. Huzameraunosa, 1. 28). O60pynoBaHUE M TEXHHUECKHE CPEACTBA 00YUCHUS: KOMIIBIOTED,
HMHTEpaKTUBHAs AOCKa, IPOEKTOP, NOCKa, yueOHO-HATIAJHbIE ITOCOOUSL.

7.2(1-205 Tlomemenune i caMmocTosATenbHOM paboTel (423806, Pecydnuka Tarapcran (Tarapcran), r. HaGepexubie UenHsl,
yi1. HuzamernuHoBa, a. 28). O0opynoBaHHEe U TEXHUUECKUE CPEJCTBA 00YUEHHS: KOMIBIOTEPHI C BO3MOXHOCTBIO
MIOJKITIOUSHHUS K ceTh «HTepHeT» U AOCTYIOM B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEeNbHYIO Cpely, yaeOHO-
HaIIsAHBIE TOCOOUS.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOY JIST)

O6mue TpeboBaHuUs K OpraHU3aliK 00pa3oBaTEILHOIO Mpolecca

Opra=u3arys 00pa3oBaTeIBHOTO MPOIecca PeTIaMeHTHPYeTCs yIeOHBIM IIIAHOM U PacICaHueM YUeOHBIX 3aHATHH. SI3bIK 00ydeHHs
(mpenopaBaHus) — pycCKuid. [y Bcex BUOB ayJUTOPHBIX 3aHATUH aKaJleMUUECKHH Yac yCTaHABIMBACTCS NMIPOJODKUTEILHOCTEIO 45
MHHYT.

IMpu popmupoBanuM CBOEH HHAMBUYaNbHON 00pa30BaTeIbHON TPAEKTOPUU 00yJaIOIIUiics UMEET IPaBo Ha Iepe3adeT
COOTBETCTBYIOIINX JUCIUILINH 1 MPo(ECcCHOHANBHBIX MOJYIIeH, OCBOCHHBIX B ITPOIECCE IPEANIECTBYIONET0 00yIeHNUS, KOTOPBIH
0cBOOOXKJaeT 00YJaIOIIErocs: OT HEOOXOAUMOCTH UX IIOBTOPHOTO OCBOEHHSI.

ITpon3sBoaCcTBEHHAS IPAKTHKA JOIDKHA IIPOBOAUTHCS B OPTaHU3ANHIX, HATIPABICHHE JeATeIbHOCTH KOTOPBIX COOTBETCTBYET HPOGDIITIO
HOATOTOBKU 00yYarOIIUXCs.

O0pa3oBaTelibHbIC TEXHOJIOTHH

YueOHbIH npolecc MpH NPernoJaBaHiy Kypca OCHOBBIBAETCS HA HCIIOJIB30BAHUH TPAAUIMOHHBIX, HTHHOBALOHHBIX U
nH(OPMAILMOHHBIX 00pa30BaTeIbHBIX TeXHOJIOTUH. TpaauioHHble 00pa3oBaTeIbHbBIE TEXHONIOTHH IPEACTaBIICHBI JIEKIUSIMHI U
CEeMUHAPCKUMH (MIPaKTHYECKUMH) 3aHATUSAMH. VIHHOBallMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH HCIIONB3YIOTCS B BHJIE IAPOKOTO
IIPUMEHEHUs aKTUBHBIX M MHTEPAKTUBHBIX (OPM NpoBeAeHUs 3aHATHH. MTHopMaIMoHHbIE 00pa30BaTEIbHbIE TEXHOJIOITHU
peann3yroTcs MyTeM aKTUBH3AIMH CaMOCTOSITENILHOW paboThl 00yJaroIiXcst B HHPOPMAIIMOHHOM 00pa3oBaTeIbHON cpere.
3aHATHS JTEKIIUOHHOTO THIIA

JIeKIMOHHEIN Kypc MpearnoaraeT CHCTEMaTH3HPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB YUeOHOTO TIIaHa.

Ha niepBoii 1ek1un J1eKTop 00s13aH NPEeAYNPEeaUTh 00yUJaromuXcsl, IPUMEHUTENIFHO K KaKoMy 0a30BOMY yueOHUKY (yueOHHUKaM,
y4eOHbIM 1ocoOusiM) OyeT MpovYnuTaH Kypc.

Jlex1MOHHBIH Kypc TOJDKEH J1aBaTh HanOoIbIINi 00beM HHpopMalu 1 obecrieunBath Ooliee riry0oKoe MOHUMaHUEe yUeOHBIX
BOIIPOCOB IIPU 3HAUYUTEILHO MEHBIIEH 3aTpaTe BPEMEHH, 4eM 3TO TpeOyeTcs OOMBIIMHCTBY 00yUarOIIMXCsl Ha CaMOCTOSTEILHOE
H3y4eHHEe MaTepuania.

3aHATUS CEMHUHAPCKOT0 TUIA

CeMHHapCKUe 3aHATHS NIPEJCTABILIOT COOOMH AeTanu3altIo JIEKIMOHHOIO TEOPETUYECKOr0 MaTepuaa, IpOBOAATCS B LEIIX
3aKPEIICHNAS KypCa U OXBaTBIBAIOT BCE OCHOBHBIE PA3JIEIbI.

OcHoBHOH (opMoOil IPOBEAEHNS CEMUHAPOB SABIIAETCS 00CYKIEeHIE Hauboee IPOOIEMHBIX U CIIOXKHBIX BOIPOCOB 0 OTAEIbHBIM
TeMaM, a TaKke pa3dop MPUMEPOB U CUTYALH B ayTUTOPHBIX YCIOBHAX. B 0043aHHOCTH NpenoaaBaTens BXOAT: OKa3aHue
METOJUUYECKOH IIOMOIY U KOHCYIbTUPOBAaHHE 00YUaroLUXCs 10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMHHAPCKHX 3aHATUAX OLEHUBAETCA MO CIEAYIOIINM KPUTEPHUSIM:

-OTBETHI Ha BOIIPOCHI, IpeAIaracMble IpenoaaBaTelieM;

-y4acTHe B TUCKYCCHSX;
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-BBINOJTHEHHE IPOSKTHBIX U MHBIX 3aJaHUil;

-aCCUCTHPOBAHME NPETNOAABATEIIO B IPOBEACHUH 3aHATHH.

OTBeT JODKEeH OBITh apIyMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJJHOCTIOKHBIM, COIEPKATh CCHUIKH HA HCTOYHUKH.

Jlokiaziel ¥ ONIIOHUPOBAHKUE JOKJIAIOB [IPOBEPSIOT CTEICHb BIIAJAECHUS TEOPETHYECKUM MAaTEPUAIIOM, a TAKXKe KOPPEKTHOCTh U
CTPOTOCTh PACCYKACHUH.

OneHrBaHMe 3a]aHUH, BBIITOJHEHHBIX HA CEMUHAPCKOM 3aHSITHUH, BXOJHUT B HAKOIUICHHYIO OIICHKY.

CamocrosrenbHas pabota 00ydaromuxcs

CamocrosrenbHas paboTa 00y4aronMxcst — 3TO HPOLIECC aKTUBHOT'O, LIEJIEHANIPABICHHOTO MPUOOpeTeHHs 00yUaroIMMCsl HOBBIX
3HaHH, yMEHHH 0€3 HeTIOCPEICTBEHHOTO yYacTHsl MPEToIaBaTeNs, XapaKTepU3YIOIIUHCS TPEIMETHONW HAIPABICHHOCTHIO,

3¢ GEKTHUBHBIM KOHTPOJIEM H OLIEHKOW Pe3yJIbTaToOB JEATEIBHOCTH 00YJaIOIerocs.

Iemu camocTOSATENBHOH PabOThI:

-CHCTEMAaTH3aLys U 3aKpeIUICHHE ITOTyYeHHbBIX TEOPETHIECKUX 3HAHUN 1 IPAKTUYECKUX YMEHHH 00YyJaroIIIXCs;

-yriry0neHye U paciiMpeHre TEOPETHIECKUX 3HAHUM;

-opMHEpOBaHNE YMEHHH HCIIOIB30BAaTh HOPMATUBHYIO U CIIPABOYHYIO TOKYMEHTAIHIO, CIENHAIbHYIO JIUTEPATYpy;

-pa3BUTHE NIO3HABATENLHBIX CIIOCOOHOCTEH, aKTUBHOCTH 00y4aroIuXCsl, OTBETCTBEHHOCTH M OPTaHHU30BaHHOCTH;

-(opMHEpOBaHNE CAMOCTOSATETBHOCTH MBIIUICHHUS, TBOPYECKOH HHUIIUATUBEI, CIIOCOOHOCTEH K CAaMOPa3BUTHIO,
CaMOCOBEpPILIECHCTBOBAHHUIO M CAMOPEAIN3aIIH;

-pa3BHUTHE UCCIEA0BATENBCKUX YMEHUH U aKaIeMHYECKUX HaBBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIISATHCS MHINBUAYAJIBHO WM IPYIIIaMHU 00y4JalouXcs B 3aBUCUMOCTH OT LIeJU, 00beMa,
YPOBHS CIIO’KHOCTH, KOHKPETHOH TEMaTHKH.

TexHOJIOrUs OpraHU3aLUK CaMOCTOSTENbHOI PaboThl 00yJaIOIMXCs BKIIIOUAET UCII0JIb30BaHUE HH(GOPMAIIMOHHBIX U MaTepHAIbHO-
TEXHHYECKUX PECYPCOB 00pa30BaTEIBHOTO YUPEKICHUSL.

IMepen BbInoaHeHHEM 00YJaIOIIUMUCS BHEAYIUTOPHOM CaMOCTOSTENBHON paboThl IPEnoiaBaTellb MOXKET IPOBOAUTH HHCTPYKTaXK 110
BBITIOJIHEHHUIO 3aJaHus. B HHCTpyKTaX BKIIIOYAeTCS:

-LIeNb ¥ COAEpKaHUE 3a1aHUs;

-CPOKH BBIITOJTHEHHST;

-OPHEHTHPOBOYHBIH 00beM paboThI;

TEXHHYECKUX PECYPCOB 00pa30BaTEIBHOTO YUPEKICHUSL.

IMepen BbInoaHEeHHEM 00YJAIOIIUMUCS BHEAYIUTOPHOM CaMOCTOSATENbHON paboThl IPenoiaBaTellb MOXKET IPOBOAUTH HHCTPYKTAXK I10
BBITIOJTHEHHUIO 3aJaHus. B HHCTpYKTaX BKIIFOYAeTCs:

-LIeNb ¥ COIEpKaHUE 3a/1aHUs;

-CPOKH BBIITOJTHEHHST;

-OPHEHTHPOBOYHBIH 00beM paboThI;

-OCHOBHBIE TPeOOBAaHUS K pe3yabTaTaM pabOThl U KPUTEPHUH OLICHKH;

-BO3MOJKHBIE THITUYHBIC OUIMOKH MPH BHIITOJTHEHUH.

HHCcTpyKTa)X IPOBOAMTCS IPENoJaBaTelieM 3a cueT 00beMa BpeMEHH, OTBEICHHOTO Ha N3y4YeHUE TUCIUTUIHHBL

KoHTpoib pe3yabTaToB BHEAYJUTOPHOM CaMOCTOSTENBHOH PaboThl 00yJaIOIUXCsl MOXKET IPOXOJUTh B IUCHbMEHHOM, YCTHOM Wiu
CMeIIaHHOM (opMme.

OO0yyaronyecs JOJDKHBI MTOIXOIUTh K CAMOCTOSATEIBHON paboTe Kak K HanBa)KHEHIIEMY CPECTBY 3aKPEIUICHHS H Pa3BUTHUS
TCOPETHUCCKUX 3H3.HI/II7I, B])Ipa6OTKC C€AUHCTBA B3IVISII0B HA OTACJIBHBIC BOIIPOCHI KypcCa, HpI/IO6peTCHI/IH OINPEACIICHHBIX HABBIKOB U
HCIIONB30BAHUS MTPO(ECCHOHATBHOM INTEPaTYPHL.

[TomernieHust 11 CAMOCTOSITENBHOM PabOThl 00YYAIOIIMXCS AOJDKHBI OBITH OCHALIICHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO
MOJIKITIOUeHHUS K ceTh «IHTepHeT» 1 00ecIieueHreM JJOCTYIa B IIEKTPOHHYI0 HH)OPMAIIMOHHO-00pa30BaTENbHYIO CpEay
OpraHM3aIMu.

Ipu camocTosTenbHON MPOPabOTKe Kypca 00yJaIomecs JOIKHEL:

-IIPOCMAaTPUBATH OCHOBHBIE ONIpEAEIeHHs U (HaKThI;

-TIOBTOPHTH 3aKOHCIIEKTUPOBAaHHEIN Ha JISKIIMOHHOM 3aHATHH MaTepuall U IOTOJIHUTE €T0 C yIeTOM PEKOMEHIOBaHHOM 110 JTaHHOH
TeMe JIMTEPaTYpBhI;

-M3YYUTh PEKOMEHIOBaHHYIO OCHOBHYIO H JAOTIOJHATEIBHYIO JIUTEPATYPY, COCTABIIATH TE3UCHI, aHHOTAIMH ¥ KOHCIIEKTHI Hanboee
Ba>XHbIX MOMCHTOB,

-CaMOCTOSITEJILHO BBIITOJHATH 3aJaHHs, aHAJIOTHYHBIE MTPEJIaraeMbIM Ha 3aHITHIX;

-MCIOJIb30BATh JJIs1 CAMOIIPOBEPKH MaTepuaibl (POHAA OLIEHOYHBIX CPE/CTB;

-BBIIOJTHATE JOMAITHUE 330aHHs 10 YKa3aHUIO MPETIo1aBaTels.

Meroaudeckre peKOMeHalUH IO 00YIESHUIO JIHI] ¢ OTPAHMYSHHBIMH BO3MOXKHOCTSIMU 30POBbSI

OcBoeHME AUCIUILTHHBI 00YYaIOIIMMUCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBBSI MOXKET OBITh OPTaHU30BAHO KaK COBMECTHO C
JIpYTUMH 00y4aroIUMHUCs, TaK U B OTJENBHBIX Ipynnax. [Ipeamnonaratorcs crieniaibHble YCIOBUS IS HOITY4YEeHUs] 00pa30BaHUs
00y4arOIUMHKCS C OTPAHUYCHHBIMI BO3MOXXHOCTSIMH 3/I0POBbSL.

[Ipodeccopcko-nenarorndeckuii COCTaB 3HAKOMHUTCS ¢ TICUXOJIOT0-(PU3UOIOTTYECKUMH 0COOCHHOCTSIMH O0YYAFOLIUXCS H JIUL] C
OTpaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbs, HHIAMBHIYaIbHBIMHU NpOrpaMMamMu peadunuranuu jui ¢ OB3 (npu Hanuuun). [pu
HEOO0XOIMMOCTH OCYLIECTBIISIETCS IOTIOJHUTENbHAS MTOIIEP/KKa PENoAaBaHus THIOTOPAMH, IICUXOJIOTaMHU, COLIMAIbHBIMU
paboTHUKAMHU, TPOLIEIIINMH MTOJATOTOBKY aCCHCTCHTAMHU.

B COOTBETCTBUY ¢ METOANYECKUME pekoMeHTanusMu MunoopHayku P® (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
MIPE/II0IaraeTCsi UCTIONIB30BaTh COLMAIbHO-aKTHBHBIC U PEIICKCUBHBIC METOBI O0YUEHHSI, TEXHOJIOTUH COLIMOKYIIBTYPHON
peadINTALVH C LENTbI0 OKa3aHHs IIOMOIIH B YCTAHOBJICHUHU MOJTHOLEHHBIX MEXIMYHOCTHBIX OTHOIICHHUH C APYTUMH 00yIatOIIMHUCS,
c03/1aH1H KOM(OPTHOTO MCUXOJIOTHUECKOTO KiuMata B rpymre. [Tonoop u pa3paboTka yueOHBIX MaTEpPHAaIOB MPOU3BOASATCS C Y4ETOM
MpeIOCTABICHUS MaTepraia B pasinyHbIX Gopmax: ayAnaibHOM’, BU3YaJIbHOM, C HCIIONB30BAaHUEM CIEHATBHBIX TEXHUUECKUX
CpencTB U MHPOPMALIMOHHBIX CUCTEM.




Menuamarepualibl TAK)Ke CIIEAyeT UCTIONB30BaTh U aAallTHPOBATh C YYETOM WHAWBUAYAIbHBIX 0cOOeHHOCTEH 00yueHus aui ¢ OB3.
OcBoenue aucuuiuesl namu ¢ OB3 ocylecTBIseTCs ¢ UCIO0Ib30BaHUEM CPEACTB 00YUEHHUs OOIIEro U CIEeUalbHOIO Ha3HAUECHUS
(TIepCOHAIBHOTO M KOJJIEKTUBHOTO UCIIONIB30BaHUs ). MaTepuaabHO-TEXHUIECKoe obecrieueHne mpeaycMaTpruBaeT IPUCIoco0IeHne
ayauTtopuil k Hyxaam i ¢ OB3.

®dopma npoBeneHus arTecTauu 1t ooydatommxcs ¢ OB3 ycraHaBinuBaeTcs ¢ y4eTOM MHIMBUIYAIBHBIX TICUXO(PU3UUECKUX
ocobenHoctei. s obyqarontuxcs ¢ OB3 nmpeaycmarpuBaeTcs JOCTyHAs (opMa MPEAOCTaBICHUS 3a/1aHUI OIICHOYHBIX CPEJICTB, a
HUMEHHO:

- B [I€YaTHOM WJIM DIIEKTPOHHOM (hopMe (1715 JTHII C HApYIICHUSMH OMOPHO-/IBUTATENILHOTO arnapara);

-B I1€4aTHOU ()OpME MIIH JIEKTPOHHOH PopMe C yBEITHYSHHBIM MIPU(PTOM U KOHTPACTHOCTHIO (JIJIs1 JIMILI C HAPYIICHUAMH CIIyXa, Pe4H,
3peHus);

-METOJIOM YTEHHs aCCUCTEHTOM 3a1aHusl BCIyX (IS JIML C HApYIIEHUSIMH 3PEHUS).

O6yuatommmcs ¢ OB3 yBenruuBaeTcsi BpeMsl Ha IOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. JIJ1s TAKMX 00ydaromuxcs
IpeycMaTpuBaeTcs JOCTYHAs (hopMa MpeoCTaBICHUS OTBETOB Ha 33/1aHHs, a UMEHHO:

- MICBMEHHO Ha OyMmare min HabOpOM OTBETOB HA KOMITBIOTEpE (U1 JIMI] ¢ HAPYIICHUSMH CIIyXa, Peun);

- BBIOOPOM OTBETa U3 BO3MOXHBIX BAPUAHTOB C UCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA (U151 JIULL C HAPYIICHUSIMUA OIIOPHO- JABUT'ATEIBHOTO
amnmapara);

- YCTHO (/7151 JIULI C HapYIIEHUSIMU 3PEHUS, OTIOPHO-IBUTaTEIbHOTO amiapara).

HpI/I BO3HMKHOBEHHUH O0COOBIX 0OCTOSITEIBCTB OCBOCHUE JUCHUIUIMHBI  OCYIICCTBJIACTCS C IPUMEHCHUEM JJICKTPOHHOI'O 06y‘IeHI/I$I u
JUCTAaHITMOHHBIX 06pa3OBaTeJ'H>HLIX TEXHOJIOTHH.




