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1. HEJX OCBOEHUSA IUCHUITJIMHbI

LIC.HHMI/I OCBOCHHA JUCHHUITTHHBI ((AKTyaﬂBHble l'IpO6JIeMBI MaTeMaTU4YeCKOH
[MOATOTOBKHU YYHUTEJIS Ha4YaJIbHBIX KIIACCOB» SABJIAIOTCA obecrieyeHue CTyACHTaM
HCO6XOI[HMOﬁ MaTeMaTUYECKOM IOATOTOBKH ISt YCIIEIHOI'O O6yLIeHI/l$I 151
BOCIIMTAHHA MJIaJIInUX IIKOJIBHUKOB, JaThb CTyACHTaM HEOOXOJUMbIe
MAaTEeMaTUY€CKHUEC 3HAHHsA, Ha OCHOBE KOTOPBIX CTPOUTCA HayaJlbHbIN KypcC

MaT€MaTuKu, C(l)OpMHpOBaTB YMEHHUSA A OBJIaACHUSA €0 COACPKAHUCM.

2. MECTO AUCHUIIJIUHBI B CTPYKTYPE OIIOII BO

JucuurinHa «AKTyajdbHble NpOOJeMbl MaTeMaTH4eCKOW MOArOTOBKH
yuuTessl HadajbHBIX KiaccoB» u3yudaercs B VI cemectpe. OHa OTHOCUTCH K
JUCUHUILIMHAM I10 BBIOOpY BapuatuBHOM yact b3.B./IB.1.2.

JucuunnuHa  SBASETCS  TEOPETUYECKOM  OCHOBOW  JUIS  HU3Y4YEHMS
JUCUUIUIMHBL «MeToauMka mpenojaBaHWs MaTeMaTUKW», 4YTO BO MHOI'OM
onpejenser e€ HayuHO-MEeTOJMYeCKUEe OCOOEHHOCTH.

CTpyKTypy IUCUMIUIMHBI COCTABISAIOT CleAyrolre pa3aeisl: «Pacimpenne
MIOHATHSL YUCIIA», « DIIEMEHTBI T€OMETPUM».

Jns  u3ydeHUs JaHHBIX MATEeMaTHYECKHUX pPa3/iejoB  HEOOXOIUMBI
«BXOJIHbI®» 3HAHUS, YMEHHUS ¥ FOTOBHOCTh 00ydarolllerocs Mo pasjejiaMm Kypca
«Teopernueckre OCHOBbI MaTeMaTHMYECKOW IMOATOTOBKU YUMTEJs HadajlbHBIX
KJIaCCOBY, 4TO ObL7I0 ycBoeHo yuammMmucs B | — 111, V cemectpax.

Pesynbrarel  OCBOEHHS  JUCUMIUIMHBI ~ OyayT  BOCTpeOOBaHbl B
nearoruecKkor NesTeIbHOCTH O0Yy4alolUXcsl KaKk B y4eOHO-BOCIIUTATEIbHOM,
TaKk U B HAyYHOW-METOJMYECKOM, a TaKKe MOTYT MCIOJIb30BAThCS CTYJAEHTAMHU
IUIs HalMCaHWS KYpPCOBBIX W JUIUIOMHBIX paboT, BO BpeMsi IPOXOKIEHHs

reJaroru4yecKom MMpaKTHUKH.



3. KOMIIETEHIIUN OBYYAIOHIETI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSI TUCLIUTIJIMHBI (MOJIYJIST)

B pe3ynbTaTe OCBOEGHMS MpOrpamMMmbl OakajiaBpuaTa y BBINYCKHHUKA JIOJKHbI

ObITh  cOpMUpOBaAHBI  OOLIEKYJIbTYpHBIe, oOiIenpodeccuoHaabHble U

HpO(beCCI/IOHaIIBHBIG KOMIICTCHIIUH.

BeinyckHUK nporpammbl OakaiaBpuata JoKeH 00J1a1aTh CaeIyOLUMU:
— 001eKY/JIbTYPHBIMH KOMIETEHUHAMH:
CIOCOOHOCTBIO HCTOJB30BaTh €CTECTBEHHOHAYUHblE U MaTeMaTUYeCKue

3HAHUS A1 OPUEHTUPOBAHUS B COBPEMEHHOM MH(GOPMALMOHHOM IIPOCTPaHCTBE

(OK-3);
— npogeccuoHaabHbIMH KoMneTeHuuamu (I1K):

neoazozuuecKkas 0esameibHOCHb:

rTOTOBHOCTBLIO pEalin30BbIBaATH 06pa3OBaTeJIBHbI€ [MporpaMmbl 1o

npeaMeTaM B COOTBETCTBUM € TpeOOBaHUSIMM OOpa30BaTesIbHBIX CTaHAAPTOB
(TIK-1);

CIIOCOOHOCTBIO MCIIOJIH30BaTh BO3MOXKHOCTH 00pa30BaTeIbHON Cpe/ibl A5
JTOCTHXKEHUS JTMYHOCTHBIX, MeTaNpeIMEeTHbIX M MpPeIMETHBIX pe3yJbTaTOB
oOydyeHMss W oOecriedyeHUs KadecTBa Y4eOHO-BOCIUTATEIBHOIO IIpouecca

cpeacTBaMu rpernoaaBaeMoro yuyeonoro npeamera (11K-4).

B pesynbrare ocBoeHHUS TUCHMILTMHBI O0YUarOLIUICs J0JIKEH 1eMOHCTPUPOBATh
ClIeyIOIIMe Pe3yIbTaThl 00Opa30BaHUS:

1)3naTp oOwme mnoHaTHs Kypca Maremaruueckass MNOATOTOBKA YYHUTENs

HadaJIbHBIX KJIACCOB, SBJIAIOIIHUECCS TeOpeTquCKOﬁ OCHOBOM Kypca MaT€MaTHUuKH

HavanbHOM mkosl (OK-3, I1K-1, T1K-4)
2)¥YMeThb IpUMEHSTh NOJy4eHHbIe 3HAHUS [IPU PELIEHUHU METOAUYECKUX 3a/1ad,
CBSI3aHHBIX C OOy4YeHHeM MaTteMmaTuke miaamux mkonbHUuKoB (OK-3, T1K-1, [1K-4)
3)Baaaers 00pa3oBaTebHBIMHU MPOrpaMMaMH IO NpeIMeTaM B COOTBETCTBUU

¢ TpeboBaHusIMU oOpa3oBarenbHbIX cTaHAapToB (I1K-1, [TK-4).



4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOJYJIS)

O0111as TPyA0EMKOCTh TUCIUILTUHBI COCTABIIAET 3 3aUeTHBIX eAUHULL, 108 yacos.

Buner yueOHol paboThl, DOpPMBI TEKYIIEro
BKJTFOYAsi CAMOCTOSITEIHbHY IO .
< O6bem yueOHOM KOHTPOJISL
= paboTy CTY/IEHTOB
S padoTHhl, YCIIEBAEMOCTH
g o U TPYJIOEMKOCTB (B Yacax)
g = C IIPUMEHEHUEM (no neoesam
Ne |[Paznen (tema)] § © i) ) o
g o = 2 - MHTEPAKTUBHBIX cemecmpa),
I/TI| TUCIUTUTMHBL | § % . ¥ o =24 E 5
d 5| E| 285|848 24| METO/IOB dopma
5| E|E&| 58 28 & | | (Buacax/%) IIPOMEKYTOYHOM
) ez &Y &YYo | =
T | = 2 8| S g £ 9 < aTTeCcTaluu
= 2|2 (no cemecmpam)
1 |4.1.1. 6 l 2 ; g 34/ 50%
21412 6|3 2 | 2 3 "
4 5 3 34./50%
31413 6|5 2 2 3 5 o PelTHHI-KOHTPOJIB
6 5 3 349./50% Ne |
4 14.14. 6|7 2 |2 3 :
3 5 3 34./50%
5 14.15. 6|9 2 | 2 3
10 5 3 34./50%
6 | 4.1.6. 611 2 2 3 PelTUHI-KOHTPOITH
12 2 3 3u/30% o
7 1 4.1.7. 6|13 2 | 2 3 o
14 5 3 34./50%
8 | 4.1.8. 6|15 2 | 2 3 o
16 5 3 349./50%
9 14.1.9. 6|17 | 2 | 2 3 " PelTHHT-KOHTPOJIB
18 5 3 34./50% Ne 3
Bceero 18 | 18 | 36 54 27 4./ 50% 3a4éT ¢ OLIEHKON




4.1. Teopernueckui Kypc

CemecTp iecToid

Pasjnen Nel. Paciumpenue noHsiTust yucJia.

4.1.1. 3ajaumn, npuBoasimie K HEOOXOAMMOCTH PACHIMPEHUsS] MHOKECTBA
UEJIBIX HEOTPHLATEIbHBIX YHCeL.

AnreOpanyeckne  3ajlaud M 33/1auM TCOPUM  W3MEPCHUH, MPUBOSIIIMC K
HEOOXOJIMMOCTH PACHIMPEHUS MHOMKECTBA LIEIbIX HEOTPULATEIIbHBIX UMCesl. OCHOBHBIC
MPUEMbL, UCTTOJIB3YEMbIC U151 TOCTPOCHHUS HOBBIX YMCIIOBbIX MHOKECTB.

4.1.2. MHOKeCTBO LEJIbIX YHCe/1, ONePALMU HA/l UeJIbIMH YHC/IAMH.

MHOKECTBO LCJIBIX YMCE/l KaK PAaCIMPEHUE MHOMKECTBA HATYPaAJIbHBIX HHCE.
Croxenue, BbIMUTaHHE, YMHOKEHUE W JICJICHHE LEbIX yucesl. OCHOBHBIC 3aKOHBI YTHUX
ONEPALIN.

4.1.3. MHOKeCTBO PAUMOHAJILHBIX YHCEJ, ONepPaluH HAl PAUHOHAILHBIMH
YHCJIAMM.

Pasinunbie 10AXO0/IbI K MOCTPOCHUIO MHOMKECTBA palMOHAIbHBIX uncell. [loustue
OOBIKHOBEHHON  JIPOOM M TMOJOKUTENBHOTO  PALMOHAJILHOTO  4ucia.  MHOKECTBO
MOJIOKUTEIBHBIX PAUMOHAJIbHBIX YKCel. OTHOLLCHHUS «PABHOY», «KMEHbILE», «00JIbIIE» Ha
MHOKECTBE  TOJIOKUTENIbHBIX  PalMOHAIbHBIX  uMcesl. CIIOKEHUE Ha MHOKECTBE
MOJIOKUTEIIBHBIX PALIMOHAILHBIX YUCell. TeopeMa O CyleCTBOBAHUU U €/IMHCTBEHHOCTH
CYMMbI  MOJIOKHTENIbHBIX  PALMOHAIbHBIX YMCE.  3aKOHbI  ONEpalMu  CIOIKCHHUSA.
Borutanue Ha  MHOXKECTBE  MOJOKHTEIbHBIX  PAUMOHAJIBHBIX — uMcesn.  YeioBue
CYLIECTBOBAHUS PA3HOCTH MOJIOKHTEIbHBIX PALIMOHAIIBHBIX YHCEIL, €€ ¢/IMHCTBEHHOCT.
OCHOBHbIC TIpaBWJIa  BbIYMTAHMA. YMHOXCHUE HA MHOXKECTBE TMOJIOKHTCIBHbBIX
palMoOHAIbHBIX YKcen. Teopema 0 CylECTBOBAHUM M €JIMHCTBEHHOCTH MTPOU3BE/ACHUS
MOJIOKUTEIIBHBIX PALMOHAIIBHBIX YMCEs. 3aKOHbI ONepalud yMHOkeHust. Jlenenue Ha
MHOKECTBE MOJIOKUTENIbHBIX PalMOHAIbHBIX 4Kcell. Teopema O CylIecTBOBAHUM U
CJAMHCTBEHHOCTH YACTHOTO OT JIEJIEHUS TTOJIOKUTENIbHBIX PALLMOHAIILHBIX UMCEIT. 3AKOHbI
onepaumn aenenud. [ousitue gecatnuHoil apodu. OCHOBHbIE KPUTEPUM 00PaTUMOCTH
00OBIKHOBEHHBIX JIpOOCi B iecsiTuuHble. O0palieHue KOHEUHbIX JCCATHUHBIX APOOEH U
MEPHOJANUECKHX JICCATUUHBIX JIpoOeil B 0ObIKHOBEHHbIC. Teopema o mnpejicraBicHnn
NOJIOKUTENBHOIO  PALIMOHAIIBHOTO YMCIa B BMJIE KOHEYHOH WM MEPHOIMUYECKOM
JICCITUUHOU JIPOOU.

4.1.4. MHO)KeCcTBO HPpALMOHAILHBIX uKce. HaxoxaeHue npudamkenuii juist
UppaMoHaIbLHOro yncia. lpasuna npudMKeHHbIX BbIYHCICHHH.

MHOKECTBO  MOJOKUTEIBHBIX  MPpPAlMOHAIbHBIX  uMcen. [lpubiavkenus  Juis
JAHHOI'O YHMC/1a 10 HEJIOCTATKY W 110 W30bITKY. OUEHKH IAaHHOTO YMC/Ia CiieBa M Clpasa.
[pasuniia npuOIMIKEHHBIX BHIYMCICHUI.

4.1.5. MHoxecTBO  JCHCTBUTEJbHBIX  4YHCE],  ONEpauuu  Hajl
JCHCTBUTCILHBIMH YHCJIAMM.

Pasnuunbie noaXobl K MOCTPOCHUIO MHOMKECTBA ACHCTBUTEIBHBIX UMCEIT.
CYLIECTBOBAHUE YNCEN, HE ABJSAIOLIMXCA TMOJIOKUTCIbHBIMUA  PallMOHAIIBHBIMU.
MHOKECTBO  1OJIOKHTEIIbHBIX — JIGHCTBUTENbHBIX — uuces.  Onepauumn ¢
NOJOKUTEIIbHBIMU JICHCTBUTEIbHBIMU YHCJIAMHU € 3a[@HHOW CTEMEHBbIO TOUHOCTH.



MHOKECTBO JICHCTBUTEJIBHBIX YMCET U €ro FCOMECTPHUUCCKAsA MOICIIb. CBoiicTpa
MHQ’KECTBA ACHCTBUTC/IbHBIX YHCEIT.

Paszaen Ne2. DiiemenTnl reomerpun

4.1.6. OcHoBHBIC T0JIOKEHUSI OCTPOEHUs Kypca reomerpun. Cucrema
reOMeTPHYCCKHX MOHSTHH HAYAJILHOI0 KYyPCa MATEeMATHKH.

AKCHOMATHUECCKUH NPUHIMT TOCTPOeHUst reomeTpun. «Hauana» Eskinna u
«Ocnopanusa reomerpun» /1. 'mabbepra. TpeboBanus, npeabaBisemMbie K cUcTEME
aKCMOM. AKCHOMATHKa LIKOJIBHOTO Kypca reomMeTpur. CUCTEMA FEOMETPHUCCKHX
MOHATUI KYPCa MAaTEMATUKKU HAYaJIbHON LIKOJIBI.

4.1.7. JjemMeHTBHI TEOPUN TOCTPOEHHIT (PUIYP € NOMOIIBLIO LWMPKYJIS W
JIMHCHKH.

OOwas nocTaHoBKa 3a/a4M HAa MOCTPOCHHE T'EOMETPUUECKONH (Uryphl ¢
MOMOIIBIO LMPKYJIs K JIMHEHKU. AKCHOMBbI M TOCTYJIaThl NOCTpOeHUid. [Ipocreitime
MOCTPOCHUSI, OCYLUECTBAAEMbIE C MOMOILBIO HUPKYJIS U JIMHEHKH.

4.1.8. DaemenTbl TEOPHH U300 PAKEHHIT IPOCTPAHCTBEHHBIX PUIyp.

OO0mwas nocraHoBka MO3MUMOHHONW 3a7a4M, CBSI3AHHON € M300pakeHUEM
MPOCTpaHcTBEHHOW  (urypbl.  [locTpoeHne W300pakeHuii  napaieenuieia,
MUPAMUJIbL, KOHYCA, LIWJIMHJIPA, 11apa Ha JTIOCKOCTH.

4.1.9. DiieMeHTbI reoMeTpHUYECKHX NPeodpa3oBaHuii B NMPUMEHCHUH K
HAYAJIBLHOMY KYPCY reoMeTpum.

[TonsiThe FEOMETPUUYECKOIrO npeoOpa3oBaHus MJIOCKOCTH. [ [pumepsl
FCOMETPUYCCKUX  1TPE0Opa30BaHU, COXPAHSIOIIMX PACCTOSHUE MEKIY TOUKAMU
MApaJICIbHBIA MIEPEHOC HA JIAHHBINA BEKTOP, MOBOPOT BOKPYI' AAHHOM TOUKH HA JIAHHBIN
YIOJI, HCHTPAJIbHAA CHUMMETPUA U CUMMETPUS OTHOCHUTEIIBHO JIAHHOW TPSMOM, HX
csoMcTBa. [IpuMepnl reoMeTpruueckux nmpeoOpasoBaHmii, HE COXPAHAIOLLMX PACCTOAHNE
MEICLY TOUKAMU: TOMOTETUA U 11000ME, X CBOMCTBA. MCIO/Ib30BAHUE FEOMETPHUCCKIX
NpeoOpa3oBaHnil B Kypce MAaTeMaTHKK HAYaIbHOM LIKOJIbI.

Beero: 18 vacos.

4.2 llpakTHueckast 4acThb (TEMbI 3aHATHI)

Sanatue [-2. Penienune 3a1a4 Ha MHOMKECTBE HATYPaIbHBIX UMCEIL.

3ansatue 3-4. Pewienue 3a/1a4 Ha MHOMKECTBE LIEJIbIX YMCE.

3ausitne  5-6. PewieHue  3ajJlad HA  MHOMKECTBE  MOJIOKHUTEIbHBIX
PAlMOHAJIBHBIX HHUCET.

3ansatue 7-8. Pelenue 3a1a4 ¢ MppauMoOHaIbHBIMU UHCTAMM.

3ansarue 9-10. Petenune 3a1au Ha MHOKECTBE ACHCTBUTEILHBIX YHCEIT,

3anarue 11-12. Akcnomarrka 1KOJbHOrO Kypea reOMETPHH.

3anstue 13-14. OcobeHHOCTH 3a/1ad HA MOCTPOCHHE T€OMETPUUCCKOH (PUTYpBI ¢
MOMOLLBIO LMPKYJIs U JIMHEUKH. Pelienne 3a1a4 KOHCTPYKTUBHOW I'€OMETPHH.



3ansitie  15-16. OcoGeHHOCTH  MOCTpOCHHMS MPOCTPAHCTBEHHBIX (GUIYp Ha
IJIOCKOCTH.

Banstue 17. Pewenne 3agau no rteme «I COMETPUUIECKHE IpeoOdpa3oBaHys
IJIOCKOCTHY.
3ansarue 18. Perenue 3a1au ananutudeckoil r€OMETPHH.
Beero: 36 yacos.

S. OBPA3OBATEJIbBHBIE TEXHOJIOI' MU

S5.1. AKTHBHbIE H HHTEPAKTHBHBIE (POPMBI 00y UEHHSI

C Lenbio pasBuTHS NPO(ECCHOHANBHBIX HABBIKOB CTYICHTOB B Y4eOHOM rnpotecce
MCHOJIB3YIOTCS AKTUBHBIC M MHTEPAKTUBHBIE (DOPMBI IIPOBEICHMS aYAMTOPHBIX 3aHSITHIL:
PUMCHCHHE KOMIIBIOTEPOB W HOBBIX WH(OPMALMOHHBIX TexHomorui (Metoas IT),
pabora B xomauze, case-study, urpa, mpoGJIeMHOE, KOHTEKCTHOE U UHJIUBU/TyaJIbHOE
OOyueHHEe Ha OCHOBE OIBITA, MEKIUCHMILIMHAPHOE OOyHeHHE, ONepeKaIoNas
camocTosTeNbHas padora cryaeHtos. B pamkax ydeGHOro Kypea mpejycMOTPeHO
ydacTue  CTy[GHTOB B  MacTep-KjaccaX, CHMIO3MyMax W KOH(EpeHIMsX ¢
MPE/ICTABUTENIAMU  POCCHHCKHX M 3apyOekHBIX  3KCIEPTOB M CHEUATHCTOB-
MaTeMaTUKOB, YUYHTEIICH-TIPAKTUKOB HAaYaJbHOM IIKOJILI, METOJUCTOB 10 MaTeMaTHKe
HaYaJlbHOU U CPEJTHEH 1IKOJIbI.

5.2. MyabTumeaHiiHble TEXHOJIOIHH 00y YeHHSs]

Jlekumu u  mpakTHYeCKHe  3aHSTHS [IPOBOJISITCS € HCIHOJIb30BAHUEM
KOMIIBIOTEPHOTIO npoekTopa. CTyAeHTaM Mpe10CTaBIIseTCs DJIEKTPOHHbIM BapHaHT
JICKIUH.

6. OUEHOYHBIE CPEACTBA JUISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTMH,
[IPOMEKYTOYHOU ATTECTALIMA [10 UTOT'AM OCBOEHHUSI
JAUCHUIIIMHBI U YYHEBHO-METOJAUYECKOE OBECITIEYEHUE
CAMOCTOSTEJLHONH PABOTBI CTY/JIEHTOB

Texkywnii KOHTPOJIL yCIIEBAEMOCTH

Howmep 5
. Tema peldTuHr-KOHTPOJIS

pelTuHra

Peiitunr- «ApUpMeTHUECKUE ICHCTBUS HA MHOKECTBE
KOHTPOJsb No | JAE€UCTBUTEIIbHBIX YHUCET

Pelitunr- «Onepaiuu ¢ noJoKUTeIbHBIMU 1EHCTBUTEIHBIMU YUCIAMH
KOHTpoJsib No 2 [0 MpaBUJiaM MPUOIMKEHHBIX BbIUUCIEHUI

Peltnnr- «Pemmenne 3aj1au KOHCTPYKTUBHOM M aHAJIMTHYECKOM
KOHTPOJIb Ne 3 reoMeTpUn»




3ajaHus K peHTHHI-KOHTPOJISIM

3aJaHus K PeUTHHI-KOHTPOITIO No |
Baaanue 1. Ha ocuose 100pe  KO=-MHOKRCCTBOHHOLO HO X010 K OHDE e 10 HTTE

CVAMMbBL, PDaHOCTHL, HPOHABE ICHI I O THOUG HODLINX HEO UPHHG T TBHDEX ey

Hafttu $HaeHe BLDAARCHI:
h+4, 94, 4.2, 8:4.

Sajanue 2. He waxo st snaqennit BHIPAARCHIHTL, OCVIICC TR HX CpaBieie,
HOHDU VA TEOPCTHKO-MIOMCU (B0 HHLHT HOANO L K OHPEIC IOy GCHOBHLIN

o tudl oo ornonendl
2.3 u 8-12 243 u 82, 9:3 o 12:3.

Saganue 3. O00CHOBATL PABCHCTEO, HCHO D 3V TEOPE THKO-MHOACC TR b
HOJAXOL K OHPE IO THO B TVDATBHBIN SHCO T 3 omepattdl Han b i, a rakske
HPUBCCTH HPHMeD 3 i HKOALHOTO THEA, HPH DEHICHIH KO Topoil \omie

HCHOABIOBATEL BHIDAACHI 13 Jesoll it apapoil yacredl pavencisa
12—-(5+3)=(12~3) -5,

Sagaune 4. Obocuopars suilop 1eiic TR P Pemenn s @ Ko 1bios o

o (TN

a) Ha nepsoil noake cronr 7 knnn, a na sropoit - na b sy Goobioe,
CROABKO KHIE ¢1ou1 va sropoii noke?

O} Ha neppoit noaxe cronr T s, 910 8 2 pasa Goabiie, qen ia 51opoi
nosre, CROOBKO KHUP CTORT Ha sropoil nowse?

Sajanne 5. Obocnonars subop 1elersig pu pemeninn s 1ad Ko (Lo o
FHHA, OUPCICTHE B OPUHLL, O KOTOPBIX 8T POUb B S ax, O uin ux
HAMODOHIS, & TAKZKC HCHOAD 3V OHPEC IO CYMAMBLL Pa sHOC P BDOHBC 10T
HAH HACTHOLO HATVPAILHBIX THICO L, 9B BHOHTINXCH DO TH TUTOM . HEMODe TN
BCCTHTIIL

a) Macca apbyvia 5 ko a i - 2 ko Ha exoanko ki apOyis rameee
Antii? Kagopa yacea stun 1o apoy sa maecre?

G) Typuer 7 gacon exat na peaocie e, 310 ua 3 4 DobHie, Sea i
netm KoM, CROOIBKO BOCTO SacoB Haxo uLicd & uvin rypucr?

Sajgaune 6. Hailru cyvivy, pasiocin, HpoisBe eiie i 4ac iioe iee. |
{eam sas e 1) paceMarpiBast 1pn 9T0M HATVPAJIBHBIC THC A KAK PESV Il
HAMCPCHI B I

Sagauue 7. OGocuosas pasencrso (ex. s tanne 35, paceya rpisas upi

FTOM HATVDAJILHOC MHC 10 RORK POSYALTAT #MeDeHHY BU B I
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aJlaHusl K peUTUHI-KOHTpoutto Ne 3

[TocTpouTh TpeyroJapHUK: @) IO IBYM CTOPOHaM U MeJ/IMaHe, IPOBEIEHHOH K
TpeThbel cTopoHe; 0) Mo IByM YIJIaM U CTOPOHE, JIexkalllel IpOTUB OJHOTO U3
HUX.

[loctpouth: a) paBHOOEIPEHHBIA TPEYroJbHUK [0 OCHOBAaHUIO U
npujexalieMy yriy; 0) NpsSMOyroibHbIA TPEyroJbHUK 110 KaTeTy U CyMMe
JPyroro KaTeTa v rUIoTeHY3bl.

[TocTpouTh: a) mapaiesorpaMM 1o CTOPOHe W JBYM JUaroHalsiMm; 0) pomo
110 CTOPOHE U IMaroHaJu.

Ha naHHOW mpsMoil HaWTH TOYKY, pPaBHOYJAJIEHHYIO OT JIByX TOYEK BHE
MIPSIMOM.

[TocTpouTh TOUKY, paBHOYIAJIEHHYIO OT BCEX CTOPOH (yIJIOB) TPEYTOJNbHUKA.

b +d?

abc .
s x= |——+c.
d

[IocTpouTh OTpPE3KH x = 5

[Toctpouts 00paz AABC mpu OCeBOW CHMMETPUH OTHOCUTEIbHO [/, Ha
KOTOpPOil HaxoauTcsi buccektpuca BD.
[Toctpouts ob6pa3 Tpaneunnt ABCD OTHOCUTENBHO OJJHON U3 BEPIIHH.
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Bomnpocer k 3auery ¢ onenkoii

Pasnuunble MOAXO/BI K MOCTPOCHUIO MHOXKECTBA JAEHCTBUTEIbHBIX UHCE.
CyluecTBoBanue qucell, He SIBJISIFOLLIMX CS1 MOJIOKUTEIbHBIMA
palMoHaIbHBIMK. MHOKECTBO MOJOXKUTEIbHBIX HUPPALMOHANBHBIX YHCEL.
MHOKeCTBO MONOKNUTENbHbIX J1eHCTBUTEIBHBIX YHUCE.

Aurebpanyeckue 3a1aun 1 3a/1a41 TEOPUM U3MEPEHHI, NPUBOJISIIIHE K
HEOOXOIMMOCTH PACIINPEHHS MHOKECTBA 11eJTbIX HEOTPULLATEJILHBIX YHCEJI.
MHOKECTBO LEJIbIX YKCell KaK paciiipeHiie MHOKeCTRa HaATypaJIbHbIX
uncent. CriokeHue, BEIUUTAHNE, YMHOKEHHE, JelICHHE [EeNIbIX YHCell.
OCHOBHBIE 3aKOHBI YTUX OTEPaLUii.

3aMKHYTOCTB MHOKECTBA LeJIBIX YMCeIT OTHOCHTENILHO ONepalldy CIIOKECHHSI,
3aMKHYTOCTh ~ MHOKECTBA  LEJBIX YHMCEJ  OTHOCHTENLHO ornepaiuu
YMHOKEHMUSI.

[loHsiTrie OOBIKHOBEHHOM POOH U MONOKUTENLHOIO PALMOHAIBHOIO YKCIIA.
MHOKeCTBO MOJIOKUTENBHBIX PALMOHAIBHBIX YHUCEI.

MHOKECTBO NMONOKUTENIBHBIX PALHOHATBHBIX Ynces. OTHOLIEHUS «PABHOY,
«MEHBILE», «00IIbIIE» Ha MHOKECTBE HOJIOKUTENLHBIX PALIHOHATLHBIX YMCEIT.
CnoxeHnue Ha MHOKECTBE MOJIOKUTENBHBIX PALIMOHAIBHBIX YHCE. Teopema
O  CYWIECTBOBAHUM M €JAMHCTBEHHOCTH  CYMMBI  IOJOKUTEIBHBIX
palMoHalIbHBIX YHCEl.

Ciio’KeHre Ha MHOKECTBE MOJIOKUTENBHBIX PAllMOHAIBHBIX YHCE. 3aKOHbI
OIepaluu CIOKEHHUS.

Bbranranue na MHOKECTBE MOJTOKUTEILHBIX PALMOHATILHBIX YHCel. Y ClIOBHE
CYLIECTBOBAHMS  PA3HOCTH IOJIOKUTEIBHLIX PAlMOHAILHBIX 4Hcell, eé
€JIMHCTBEHHOCTD.

. 3aMKH}/TOCTb MHOXKECTBA JICUCTBUTEJIbHBIX YHUCET OTHOCUTEIBLHO onncpanuu

YMHOKEHUSI.

. Beluutanue wHa MHoxectse HNOJIOKUTCJIbHBIX  palMOHAJIbHbLIX — YHUCeJI.

OcHOBHbIE [IpaBuJjia BbIMUTAHMS.

. YMHOkKEHHE HAa MHOKECTBE [NOJIOKHUTEJIbHBIX pallHOHAJIbHbIX YU CEJI. Teopema

O CYWECTBOBAHUMU U €JUHCTBEHHOCTHU [NPOM3BCACHUS ITOJIOXUTCIIbHBIX
palOHaJIbHBIX YUCEIT.

. YMHO)KeHHe Ha MHOKECTBE [TOJIOYKHUTCIIBHBIX pallMOHAJIBHBIX YHUCEII. 3aKOHBI

onepanun yMHOKECHHUS.

; [LeﬂeHne Ha MHOKECTBC MOJOKUTECJIBHBIX pallMOHAJIbHBIX YHUCEII. TeopeMa O

CYUIECTBOBAHUM U €JIMHCTBEHHOCTH YaCTHOTO OT JIEJICHUS TOJOKUTEILHBIX
palHOHANILHBIX YHCEI.

Jlenenne Ha MHOKECTBE MOJIOKUTENBHBIX PAalMOHATBHBIX YUCET. 3aKOHbI
ornepaluu JaeseHus.

Housitre necsatuyanoi 1podu. OOpaleHHe KOHEUHBIX JAeCATHYHbIX Apo0eit n
NEPUOJIMUECKUX JAECATUUHBIX APOOEH B O0BIKHOBEHHBIE.

18.Teopema o npeacraieHny NONOKUTENLHOIO PALIHOHATBHOIO YHUC/TA B BUJIC

KOHEYHOM WJIH MEPUOJUUECKOHN JICCATUIHOM IpOOU.
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[1lpnbanikenns g 1aHHOrO YKCIa MO HEAOCTATKY M MO HU30BITKY. [IpaBuna
NPUOJMIKEHHBIX BbIUMCJICHU. Oneparnnu C MOJIOKHUTC/ILHBIMH
JACHCTBUTEIILHBIMH YMCJIAMU € 3aIaHHOM CTENEHBIO TOUHOCTH.

MHOKECTBO  ACHCTBUTENBHBIX YMCEl M €r0 TFeOMETPHUCCKAs MOJIC/Th.
CBOMCTBA MHOJKECTBA JICHCTBUTENILHBIX YHCEI.

[Mocrynarer unpkyns v smneiikn. Menonb3osanue ux npy petieHnn 3aaau Ha
noctpoenne. OCHOBHBIC 3a/1aUW HA MOCTPOEHHUE.

) OCHOBHbBIC HTallbI pelICHUs 3a/1a4 Ha TIOCTPOCHUE: aHAJIN3, MOCTPOCHUEC,

J0KA3ATCIILCTRO, UCCIIeloBaHuE. Peinenne 3anau.

(OCHOBHBIC ~ MHOKECTBA ~ TOUEK HA  MJIOCKOCTH, MX MOCTPOCHHC M
MCTIOJIL30BAHKUE TIPU PELIEHUH 32124 HA MOCTPOEHHUE.

AsreOpanieckuii METOL peltieHust 3a1a4 Ha noctpoenne. OCHOBHbBIC 3aj1atm
Ha MOCTPOCHUEC OTPE3KOB: CYMMBbI, PA3HOCTH, MPOU3BEACHUS, HACTHOTO,
KOPHS KBAJAPATHOTO U3 CYMMbl KBAPATOB, KOPHSI KBAJAPATHOTO U3 Pa3HOCTH
KBajgpaTos. X ucnonbzosaHue npu perueHuu 0oee coKHbIX 3a/1au,
-Ocepan n uentpanbhas cummerpun. VX cBoiicTea. 3ajaunm Ha nocTpoeHne
CHUMMCTPUUHBIX (pUryp. DUTYpbl, UMEIOLIME OCh (LIEHTP) CUMMETPHH.
.Cucrema koopauHat na npsamoid.  OCHOBHBIE 3ajauM:  NpPeoOpa3oBaHie
KOOPAMHAT, PACCTOAHUE MEKY ABYMS TOYKAMHU, JICJICHUE OTPE3KA B JIAHHOM
OTHOUICHHUH.

-Cnerema koopamnar na niockoctr. [peodpasopanue koopannar. Jse 3aiatm
HA MJIOCKOCTH.

[Alonsirne 00 ypaBHennu nunun. BbIBOA ypaBHEHWId JMHMIL, 3a1aHHbIX
XAPAKTCPUCTHYCCKUM CBOHCTBOM. AJIFOPUTM PELLEHHUS TAKUX 3a/1a4 .
YpaBHCHME  NPAMOI  MPOXOsiLIeH  uepe3  ABE TOUKHM, €  YIVIOBBIM
kKoY dumentom. O6uiee ypaBHeHUe NPAMOI M ero uccieaoBaHne. YeaoBue
MAPaLIC/IbHOCTH M MEPHEHJUKYJIAPHOCTH  JIBYX  OPAMBIX,  3aJaHHbIX
YPABHEHUEM € YIJIOBBIM KOYP(DULIMEHTOM.

-Oxpyxnocts. Kanonndeckoe u ofliee ypaBHeHHE OKPY:KHOCTH. Bianmioc
PACIIONOKECHUE MPSIMOH U OKPYIKHOCTH.

CamocrositeqibHast paboTa CTYACHTOB
Cwmbicit 1 obo3Hauenne Apodeil.
OTHOWIEHNS HA MHOKECTBE APOOCH.
Cpasnenne 1po0Oeit, onpeienenue paBencTsa apooeii.
OnpejiesieHne panOHAILHOrO YHCIa KaK KJ1acca PaBHbIX APOOeii.
OCHOBHOE CBOICTBO APOOM, €r0 NPAKTUUECKUIA CMbICIT.
Hpouenter kax 0coObiii cnocod 0003HAUEHUS COTHIX JI0JICH HENOro.
Koneunbie n 0eCKOHEUHbIC JACCATUUHBIE APOOH.
Hepeso necstuunbix 1podeit B 00bIKHOBEHHbIE M 00bIKHOBEHHbIX JAPOOCii B
JICCATUUHbIC.
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9. Tlponeaepnka n3yueHns JECITUHUHBIX APOOEH M PALMOHAILHBIX UNMCE B
HAYaJIbHOM LIKOJIE, OTHOLICHUs ““paBHO”, “Oosiblue”, “MeHbine”. “Gobiie
Ha', “MeHblie Ha', “0oablue B, “MeHbIne B Ha MHOKCCTRE PALMOHATILHBIX
"HCelI.

[0.Onepauny cokeHus, BolUMTAHUA, YMHOKEHHS, JCJIEHUA HAa MHOKCCTBC
OOBIKHOBCHHBIX JPOOCH, ACCATHUHBIX APOOEH, PALIMOHAIBHBIX YHCE.

LT Jleitersust ¢ 1poOaMu B HAYANILHOM LIKOJIE.

| 2.CBOICTBA MHOXKECTBA MOJIOKUTENLHBIX PALMOHATBHBIX UHCEN: MIOTHOCTD,
OCCKOHEUHOCTh,  HEOTPAHWYCHHOCTH  CBEPXY, OrPAHUUCHHOCTH CHM3Y,
CUCTHOCTh, YITOPSIOUEHHOCTD.

[3./lpoOHbie oTpuiaTenbHbIE UnCTa.

4. Orpunarensibie panMoHaibHble Yncha.

I'5. MHOKECTBO PAMOHAJILHBIX YMCEJT U €r0 CBOMCTBA.

16.OcHoBaHMs  JUIA PACIIMPEHUsE MHOXKECTBA  PALMOHAIBHBIX  UMCEN 10
MHOMKECTBA JICHCTBUTEIbHbBIX.

t7.Uppaumonanbhblie unesa.

I8 Tpeacrasnenue  MppauMOHAILHONO — YMCAa B BHAE  OECKOHEUHOI
HCICPHOIMUECKON JICCATUYHON 1PO0OH, B BHJIE KOPHEH.

19 Yucna [l wm e.

20T comerpuueckast HHTEPIpETaLHs JAEHCTBUTEIbHBIX YHCE,

21 TpubimokeHHble 3HAUCHUS NEHCTBUTEIIbHBIX UHCET.

22 ApupmeTnueckne AeHCTBUA ¢ 1EHCTBUTETIBHBIMU YHCIIAMM.

7. YHEBHO-METOJAWYECKOE U HH®POPMALUUOHHOE OBECHEYEHWE
JAUCHHUIIINHBI (MOYJIA)

a) OCHOBHAas uTepaTypa*:

Maremarnka: YueGHoe nocobue / Hanunos 0. M., Hukonosa H. B., Hypuesa C. H.. [Tox pen |
Kypoenxo JI. H., Hiukonosoii I A, - M.: HULL UIHD®PA-M, 2016. - 496 ¢.: 60x90 1/16 - ’
(Beicuiee obpasosanme: bakanaspuar) (Hepenaér) ISBN 978-5-16-010118-7 N -
Jnckpernas matemariika. Yray6nennsiii kype: Yue6uuk / Cobonesa T.C.: [lox pen. Yeukina
AB - M KYPC, HULl MHDPA-M, 2016. - 278 ¢.: 60x90 1/16. - (baxanaspuar) (Ileperner

JWcKpeTHas MatemaTika. 3aatn u YHNPaKHEeHUsl C peLeHnsaMi’ YueGHo-MeToneckoe
nocoone / A A Boponenko, B.C. ®enoposa. - M.: HULL MHOPA-M, 2014 - 104 ¢.- 60x88
I/16. - (Boicuree oOpasosanne: baxanaspuar). (o6nosxka) [ISBN 978-5-16-006601-

0) nononnuTenbHas auTepatypa™:

Marematnika. cOopHuk 3anau yueGHOe N0COOMEe U BBICIIErO nMpogeccHOHaILHOTO

\
obpasosanus no Hanpasiennio "leparoruueckoe obpazosatime” npopuib "Havanbnoe ‘
obpaszosanne” /JI T Croitnosa [u ap.] .— Mocksa = Akanemusi, 2012 — 238 ¢ - Wi, Taba. — 4
(Briciiee npodeccnonanbroe odpasosanne, [leparornueckoe obpasosanue) (bakanaspuar) j
bubanorp. s noacrpou. npumey. — ISBN 978-5-7695-8142-7. ]
Sa1aUHuK-IPaKTHKYM 110 MaTemaTtuke. Kuura 2. Yacts 11— 1V [Dnekrponnbliii pecype]/ E.A J
Konobeesa [n jip.].— DnekTpoH. TekcToBble aaHHbIe.— M. MOCKOBCKMI] ropoackon 1
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nefgarornyeckuit yuusepenter, 2012.— 116 ¢.— Pexum nocryna:
http//www . iprbookshop.ru/26481 — IBC «IPRbooks»
Bunorpanosa E. 1. Maremarnka. Yacts 11 YueGHoe nocoone
Wsparens: @annra Sspic: Pycckuii. TyGmukauns: 2014, Mocksa. Ctpanni: 200
ISBN: 978-5-9765-1937-4. YJIK: 51 BBK: 22 1

Bunorpanosa E. T1. Maremaruka. Yacrs 111, YueGnoe nocodue

Wsnatens: dannra Aspik: Pyceknit. [MyGmikauus: 2014, Mocksa. Ctpanni 213
ISBN: 978-5-9765-1939-8. YJIK: 51 BBK: 22 1

Hlankun, A-C. Banaun ¢ penieHnsMi 1o BbICLIEH MATEMATHKE, TEOPHH BEPOATHOCTEI,
MATEMaTHYECKOI CTATHCTHKE, MATEMATHYECKOMY MPOrpaMMIPOBAHHIO [ IIEeKTPOHHbIIT pecypc|
YueOnoe nocodbue st bakanaspos / A. C. Llankun, B. A. Ulankux. - 8- u3n. - M. -
Hsarenneko-toprosas kopriopauns «Jlawkos n K°» 2013, - 432 ¢. - ISBN 978-5-394-01943-2 |

B) NMEPHONHYECKNE M3IaHUA:

- Kypnan «Havanbnas wkona»: n-shkola.ru o 1
| Kypnan «HauanbHas wkona - [lepsoe cenTsiOps»: hitps:/nsc 1september ru *|
T e T

lasera «dleproe cenrsadps»: https://ps.1september.ru ]

) HHTEPHET-PECypChI

ik' u.py https://uchi.ru

Kypc nexuuit no peicuieit maremarnke alexlarin net
Maremaruka. Croiiiosa JLIT. Ywrars online: http://padaread com/?book=35351 -
Y4eOHO-1IPakTHYECKOe NOCOOHe M0 MATEMATHKE I CTYJEHTOB MENarorHyeckix RBy30B
HeMareMaTHYeckux creuunanbHocreil. Asrop/cosnarens: [opkynosa T B, KopoGeiinnkosa

Bscacnue B mckpernyio maremaruky vyshka.math.ru/pspdf/1112/discr/LandoBook. pdf B ]

8. MATEPUAJIBHO-TEXHUYECKOE OBECINNEYEHUE
JAUCHUTIIIMHBI (MO1YJIS)

MarepuanbHO-TEXHHUECKOe 00eCTeUeHHE TUCLMILTMHBI BKJIIOYAET:
. KadepaibHbIe MYJIbTHMEAMHHBIE CPEACTBA
* KATAJION METOJAMUECKUX Pa3padOTOK HA HICKTPOHHBIX HOCHUTEIISIX

e METOJIMHCCKUC PCKOMCHIAIMN K U3YYCHHIO pa3/1e/iOB AUCHHUTIIIHHDI.



Pabouas nporpamma JUCHUIUIMHBI COCTABIEHa B COOTBETCTBUM C TPeOOBAHUSIMU
®I'OC BO no nanpasnenuto 44.03.05 Ieparornueckoe o6pazoBanue

Pabouyto nporpamMmy coctaBui:

nouent kad. [MTT/IHO, k.¢.-m.H., Tuxomuposa C.B. /@ﬂ‘%

(DHO, noonucw)

PenenseHT (npeacraBuTenb paboToaaresis):

MBOY COII Ne 15 r. Bragumupa, aupekrop, Anexkceenko E.T.
(mecmo pabomul, dondxcrocms, ®HO, noonuce)

[Iporpamma paccMoTpeHa 1 0j00peHa Ha 3acenanuu kadeaps: HITJIHO
[IpoToxkon Ne 9 ot 24.05.2016 rona
3asenyrouii kapenpoit [TTTJIHO, x.1.H., nouent bensikoa H.B.

(DO, nodnua{a)

Pabouas nporpamma paccMoTpeHa U 0100peHa Ha 3aceaHuU y4eOHO-MeTOANYeCKOM

komuccun Hanpasiienus 44.03.05 «Ileparorudeckoe oopasoBaHue

[TpoTtoxon Ne 5 ot 29.08.2016 rona

Ipencenartenb KOMUCCHHU TIO HAMPABJIEHUIO TIOATOTOBKU /

44.03.05 «ITenaroruueckoe obpaszoBanue» K.¢.H. ApramoHosa M.B. @ég '
(PHO, noonuco)

JIMCT IEPEYTBEPXJAEHUS
PABOYEN MPOT'PAMMBbI JUCHUILIUHBI MOAYJIA)

Pabouas nporpamma onobpena Ha yueOHbIH rox
IIpoTokoun 3acenanus kadeapbr Ne OT roja
3aBenyromui kadeapoii

Pabouas nporpamma ono6peHa Ha y4eOHblii ros
IIporoxon 3acenanus kadeapbl Ne oT roja
3aBenyrouuii Kadheapoi




