[Tpunoxxenue K npuKasy
I'BIIOY 1. Mockssl "Akanemus maxasza”
ot " 29 " aBrycra 2025 . Ne 36/0/]

Paboyas nporpamma
IIpakTUKYM 0 MaTeMaTHKe
IJIF S KJ1acca
(ocHOBHOE 001I€E 0Opa3oBaHUE)



Pabouas mporpamma yue6Horo Kypca «lIpakTukym 1o MareMaTuke» Jjs 5 Kiacca OCHOBHOTO
o0rmiero oOpa3oBaHusi cOCTaBlieHa Ha 0CHOBe DeaepaibHOrO roCyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIETr0 00pa30BaHMs U 3JIEMEHTOB COACPIKAHUS 110 MaTeMAaTHKeE.

VYuebublil kype «lIpakTukyM 1o MaTreMaTHKe» BXOJHUT B YUCIIO NIPEIMETOB U3 YaCTH y4eOHOIro
iaHa, opMupyeMoil yqyacTHUKaMH 00pa30oBaTelbHBIX OTHOLIeHWH. Ha u3ydenue Kypca OoTBeIeHO
34 yaca (1 gac B HenemIo).

COILEPKAHUE YYEBHOI'O KYPCA

DJieMeHThI TeOPUHM MHOKECTB U MATEeMATHY€CKOM JIOTUKH

Cormacio ®I'OC ocHOBHOTO 00mIEero 00pa3oBaHUST B KypC MAaTeMaTUKH BBEIEH pasfel
«Jlorukay, KOTOpBII HE MpEIoyiaraeT JOTMOJHUTEIBHBIX YAaCOB HA W3YYCHUH W BCTPAMBACTCS B
pa3jnyYHble TEMbl KypCOB MareMaTHMKd M WH(OPMATHKUA M TPEABAPSETCS O3HAKOMIICHUEM C
AJIEMEHTaMHU T€OPUU MHOXKECTB.

DJIeMeHTbI JIOTUKH

Onpenenenue. YTBepkaeHus. AKcMoMbl U Teopembl. JlokazarenbctBo. [lpumep wu

KOHTPIPUMED.
Bricka3biBanus

W cTUHHOCTD U JIO)KHOCTH BBICKA3bIBAHUSL.

HarypaJjbHble yuciaa u HyJab. HarypajbHbli psijl yMces U ero cBoicTBa

HarypanpHoe umnClIO, MHOXECTBO HATypallbHBIX YHCEI M €ro CBOMCTBa, H300paKeHHE
HaTypaJbHBIX YMCEJ TOUKAMH Ha YUCIOBOU MPAMOM.

Hcnonb3oBanue CBOMCTB HATYPaIbHBIX YUCEN MPU PEIICHUH 3a/1a4.
3anuch ¥ YTeHHe HATYPAJIbHBIX YHCe

Paznuune mexay mudpoit u unciom. [To3ummonHas 3anuch HaTypaiabHOTO YUCIHA, IOMECTHOE
3HaueHue UpPHI, pas3psabl W KIACChI, COOTHOIICHHE MEXIY JIBYMSI COCEIHHUMH Pa3psIHBIMU
eAMHUIIAMU, YTCHHUE U 3aIICh HATYPAIbHBIX YHUCEIL.

Oxkpyrienne HATYPAJIbHBIX YK Ce

HeobxomumocTts okpyrienus. [IpaBuio okpyriieHus: HaTypaabHBIX YHCEN.
CpaBHeHHe HATYpPaJIbHBIX YHCes, CPaBHeHHe ¢ Yucjom 0

[TonsiTie O CpaBHEHUH YUCEJ, CPAaBHEHUE HATYPAJIbHBIX YHCEN JIPYT C JAPYrOM U C HYJEM,
MaTreMaTh4eckasl 3alich CpaBHEHHI, CTOCOOBI CPAaBHEHUS YHCE.

JlelicTBHS ¢ HATYPAJIbHBIMH YUCJIAMH

CrnoxeHre W BBIUUTAHHME, KOMIIOHEHTHI CIIO)KEHHMSI U BBIUMTAHUS, CBSI3b MEXIY HUMHU,
HaxXOXJICHHWE CYMMBI M Pa3HOCTH, U3MEHEHHE CyMMBl U PA3HOCTH TMPU U3MEHEHHH KOMITOHEHTOB
CJIOKEHUS U BBIYMTAHMUS.

YMHOXKEHHE | JIeJIeHWe, KOMIIOHEHTHI YMHOXXCHHS W JIeJICHUs, CBA3b MEXIy HUMH,
YMHO)KEHHE W CJIOKEHHE B CTONIOWK, JIEICHHE YTOJIKOM, TpOBEpKa pe3yibraTra C TMOMOIIBIO
MIPUKUJIKK U OOPaTHOTO JCUCTBHSI.

[lepemecTUTENbHBIN U COYETATENbHBIN 3aKOHBI CIIOKEHUS U YMHOXEHUS, PACTIPEACIUTEIbHBIN
3aKOH YMHOXXEHHUSI OTHOCUTENBHO  CJIOXKEHUS, O00O0CHO8AHUE  ANl2OPUMMOS  BbINOJIHEHUS.
apugpmemuyeckux oeucmaeautl.

CreneHb ¢ HATYpPaJIbHBIM NOKa3aTe1eM

3anuch 4yuciaa B BHJAE CyMMbl Pa3psAHBIX ClIara€MbIX, MOPSAJIOK BBINIOJHEHUS JCHCTBUN B

BBIPOKEHUSIX, COJIEPIKAIINUX CTENEHb, BEIYMCIICHUE 3HAYEHUN BRIPAKECHHM, COIEPKAIINX CTEIICHb.

YucnoBbie BbIPpAKEHUS



YuciioBoe BBIPAKEHNE U €r0 3HAYEHUE, MOPSAJOK BBITIOJHEHUS JEHCTBUMN.
Jlenenne ¢ ocTaTkoM

JleneHre ¢ 0cTaTKOM Ha MHOXXECTBE HATypalbHBIX YHCEN, C80UCMBA OeleHUs C OCMAMKOM.
[IpakTUueckue 3aaun Ha JEICHUE C OCTATKOM.
AsreOpanyecKkue BbIpasKeHU s

Hcnonp3oBanue OykB jiss O0O3HAYCHHS YHCEI, BBIYHCICHUE 3HAYCHHS aNreOpandecKoro
BBIpQXCHUSI, PUMEHEHHE anreOpanyecKuX BBIPAKEHHUM MJIs 3alUCU CBOWMCTB apu(pMETHUYECKHX
JIeHCTBHM, MpeoOpa3oBaHue anreOpandecKkux BolpakeHut. poom
OO0ObIKHOBEHHBIE IPOOH

Hons, yacTh, 1poOHOE uncio, Apods. JIpodHoe uncio Kak pe3ynabpTar aenenus. [IpaBuiibHbIe U
HeIpaBUJIbHBIE IpoOH, CMeaHHas IPO0b (CMEIIaHHOE YHCIIO).

3anuch HATYpaJbHOTO YHUCIIa B BHJIE JIPOOM C 3a/JIaHHBIM 3HAMEHATElIeM, MPeoOpa3oBaHUE
CMEIIaHHOM IpoOU B HEMPABWIbHYIO IPOOb U HA0OOPOT.

CrnoxeHue U BbIYUTaHHUE OOBIKHOBEHHBIX JPO0OEii C OAMHAKOBBIMH 3HAMEHATEIISIMH.

CrioxeHre U BBIYUTAaHUE CMEIIAHHBIX YHCEN C OJIMHAKOBBIMU 3HAMEHATEIISIMU.

Cnocobwl payuonanuzayuy bl4UCIeHUN U UX NPUMEHeHUe NPU 8bINOIHEHUU OeUCEUL.
JecsiTu4aHbBIE IPOOH

Ilemas u npoOHas yactu necatuyHou npodu. IIpeoOpasoBanue necATUYHBIX Apobeill B
00ObIKHOBEHHbIE. CpaBHEHUE NECATUYHBIX ApoOeil. CioxkeHne U BbIUUTAHUE JECATHYHBIX IpOOEi.
OxkpyryieHne necaTUYHbIX ApoOed. YMHOXKEHUE U JelleHue ACCITHUUHBIX Apobei. [Ipeobpazosanue
00bIKHOBEHHBIX Opobell 6 Oecsimuutble Opobu. Koneunvie u Oeckoneunwvle decsamuynvle OpoouU.

YpaBHeHus

[TonsiTve ypaBHEHUS U KOPHS YpPaBHEHUSI.

Penrenne TexkcToBbIX 3aa4 EamHunbI
U3MepeHMi:

JUIMHBI, TIOMAAN, 00BbEMa, MacChl, BpEMEHHU, CKOPOCTH. 3aBUCUMOCTH MEXIY €IUHHUIAMU
WU3MEPEHUs KaXKJI0W BETUYMHBL. 3aBUCUMOCTUA MEXKIY BEIIMYMHAMU: CKOPOCTH, BPEMsI, PACCTOSTHUE;
MPOU3BOIUTENLHOCTD, BpeMsi, paboTa; 1ieHa, KOTUYECTBO, CTOUMOCTD.
3anauu Ha Bce apudmMeTHUeCKHUE AeHCTBUS

Pemenne TekcTOBBIX 3amau apudmernyeckum crocodoM. Mcmonb3zoBaHue TabIHIl, CXEM,
YepTexeH, APYTUX CPEICTB MPEACTABICHUS JAaHHBIX MIPHU PEUICHUH 3a]1a4H.
3agaum Ha ABHIKEHHE, padOTY U MOKYIIKH

Pemenne HeCIOXHBIX 3a/lad Ha JABUKEHUE B MPOTHUBOIOJOXKHBIX HAMPABICHUSX, B OJHOM
HaIpaBJICHUH, JBUKEHUE 110 PEKE N0 TEYCHHIO U MPOTUB TeueHUsd. Perienne 3a1a4 Ha COBMECTHYIO
pabory. [Ipumenenue npoOeli pu pelIeHUN 3a/1a4.
3agaum HA YacTH, 10U, IPOLEHTbI

Pemrenue 3a1a4 Ha HaXOXK/JEHUE YaCTH YKCIIA U YUCIIA 110 €ro YyacTu. Pemienue

3a/1a4 Ha JOJIN.

Jlornueckue 3aga4u

Pemenrie HECTOXKHBIX JIOTHUECKHUX 3a/a4. Peutenue n1o2uyeckux 3a0ay ¢ nomMowpio 2paghos,
mabauy.

OcHOBHBIE METOIbI PellIeHUs1 TEKCTOBBIX 3a/1a4:
apu@meTnyeckuii, nepedop BapUaHTOB.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3VJIBTATbBI



JIMYHOCTHBIE

OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTM U CHOCOOHOCTH OOydarommxcs K
CaMOpa3BUTHIO M CaMOOOPAa30BaHMIO HA OCHOBE MOTHBALMU K OOYyYCHHIO M IO3HAHUIO; ©
¢dopMHupOBaHHE KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOLICHMH M COTPYIHHUYECTBE CO
CBEpCTHMKAMH, CTapUIMMKU M MIIAAIIMMH B 00pa30BaTeIbHOM, y4yeOHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON U IPYIMX BUJAX JESATCIBHOCTH;

yYMEHHUE SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M INHCBMEHHOH pedH,
IIOHMMATh CMBICJI IIOCTABJICHHOW 3aJ]a4y, BBICTPAUBaTh APIyMEHTALMIO, IPUBOAUTH IIPUMEPHI
Y KOHTPIIPUMEPBHI;

MEepBOHAYAIBLHOE TIPEJICTABICHHE O MaTeMaTHYeCKOW HayKe Kak cdepe dYel0BEeYeCKOM
JESTEIIbHOCTH, 00 dTanax e€ pa3BUTHS, 0 €€ 3HAYMMOCTH JJIs Pa3BUTHS [[UBUIIN3AIUY;

KPUTHUYHOCTh MBIIUICHUSI, YMEHHE PACIO3HABATH JIOTHUECKH HEKOPPEKTHHIE BBHICKA3bIBAHUS,
OTJIUYATh TUTIOTE3Y OT (PaKTa;

KPEaTUBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOAYMBOCTh, AaKTUBHOCTh IMPH PELICHUH
apupMeTHYECKUX 3a/1a4;

YMCHHE KOHTPOJIUPOBATH MMPOLECC U PEIYyJIbTAT yqe6H0171 MaTeMaTH4YEeCKOM ACATCIIBHOCTH,

dbopmMupoBaHuE CIIOCOOHOCTH K 3MOILMOHAILHOMY BOCIHPHATHIO MaTeMaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHu, pacCyKICHUN;

METAIIPEJMETHBIE

CIIOCOOHOCTh CaMOCTOSITETILHO TUIAHUPOBATh AJBTEPHATUBHBIC ITYTH JIOCTHXKCHHS IICIICH,
OCO3HAaHHO BbIOMpaTh Haubonee ShGEeKTUBHbIE CHOCOOBI peHIeHHs] y4YeOHBIX H
MO3HABATEILHBIX 33744,

YMCHHEC OCYHICCTBJIATH KOHTPOJIb 110 06pa3uy 1 BHOCHUTD HeO6XOI[I/IMBIe KOPPCKTHUBBI;

CIIOCOOHOCTH AZICKBATHO OLICHUBATH MPaBUJILHOCTb WUJIN OIIMOOYHOCTDH BBIITOJIHEHHUS yqe6H0171
3aaa4u, eé O6’LCKTI/IBHYIO TPYAHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ peLICHUA;

YMCHHC YCTAHABJIMWBATL MPUYIUHHO-CIICACTBECHHBIC CBA3H; CTPOUTDH JIOTUYCCKHUEC PACCYKIACHUA,
YMO3aKJIHOUYCHUS (I/IHIIYKTI/IBHBIG, ACAYKTUBHBIC U 110 aHaHOFHI/I) U BBIBOJBI,

YMCHHUE CO3daBaTb, IPUMCHATL U HpGO6p330BBIBaTI) 3HaKOBOCUMBOJIMYCCKUE CPECACTBA,
MOJCJIN U CXEMBbI IJI PCIICHU A y‘IC6HLIX U IIO3HABAaTCJIbHBIX 3a1a4,

pa3BUTHE CIIOCOOHOCTH OpPraHU30BBIBaTH Y4e€OHOE COTPYJHHMYECTBO U COBMECTHYIO
JeSITeIbHOCTh C YUYUTEIEM M CBEPCTHHKAMHU: ONpPENEeNATh LENH, PACHpeAcisaTh QYHKIUH U
POJIM YYaCTHUKOB, B3aUMOJICHCTBOBATh M HaXOIUTh OOIIHE CIIOCOOBI paboThI;

yMeHue paboTarh B IpyIIe: HaXOAUTh O0Ilee pelieHre U paszpemarb KOH(QIUKTH Ha OCHOBE
COIMIaCOBaHMS TMO3MUMNH M Yy4y€Ta HWHTEpEcOB; cCiylarh mapTHEpa; (QOpPMYIUPOBATH,
apryMEeHTHPOBATh U OTCTaUBaTh CBOE MHEHUE;

dbopMupoBaHrue y4yeOHOM U  OOIIEMOJIb30BATELCKOM  KOMIIETEHTHOCTH B 00IacTH
VCIIOJIb30BaHUS MH(OPMaAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHU (UKT-
KOMIIETEHTHOCTH);

IMEPBOHAYAJIBHOC MPCACTABIICHUC 00 HACAX U O METoJaX MaT€MaTHKH KakK 00 YHUBCPCAJIbBHOM
SA3BIKC HAYKH U TCXHUKU,



pa3BUTHE CIIOCOOHOCTH BHJETh MareMaTW4yecKylo 3ahady B JAPYrUX AUCLUUIUIMHAX, B
OKPYKAIOLIEH )KU3HU;

YMEHHE HAXOIUTh B PA3IMYHBIX HCTOUYHHUKAX HHPOPMALNIO, HEOOXOMUMYIO HJISl pEUICHHS
MaTeMaTHYeCKUX MPoOJIeM, U MPEICTABIATh €€ B MOHATHOW (opMe; MPUHUMATH PEIICHUE B
YCIIOBUSIX HETOJIHOM U N30bITOUHO, TOUHOW U BEPOSTHOCTHOIN MH(OpPMALINH;

yMEHUE TMOHMMAaTh W UCIOJb30BaTh MaTeMaTHMYeCKUE CPEICTBAa HAIISAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJIS WILTIOCTPALMU, UHTEPIPETALUU, apTyMEHTaIUH;

YMEHHE BBIBUTATh TUIIOTE3bI MPU PEHICHUH YYCOHBIX 3a7a4 U MMOHHUMAHUS HEOOXOAUMOCTH
UX MPOBEPKH;

IMOHUMAHHUEC CYIIHOCTU AJITOPUTMHUYCCKUX HpCI[HPIC&HI/If/'I H YMCHUA I[CﬁCTBOB&TL B
COOTBCTCTBUH C MMPCATIOKCHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSTEIbHO CTABUThH II€JIM, BHIOMpATh M CO3/1aBaTh AJITOPUTMbI ISl PELICHUS
y4eOHBIX MaTeMaTHIECKHUX MPOOIIeM;

CIIOCOOHOCTh IUIaHUPOBaTh MW OCYHICCTBIIATH ACATCIBHOCTb, HAIIPABJICHHYIO Ha PCUHICHUC
3aia4 UCCIICAOBATCIILCKOTO XapaKTepa,

HPEAMETHDBIE

OnepupoBare Ha 0a30BOM YpOBHE (pacro3HaBaTh KOHKPETHBIE MPUMEPHI
Oo0LIMX NOHATUH TO XapaKTEpHbIM IPU3HAKaM, BBIIOJIHATH JEHCTBUS B
COOTBETCTBUM C OIPENEICHUEM U INPOCTEHIIMMU CBOWCTBAMHU IOHSATHUH,
KOHKPETH3UPOBATh MPHUMEPAMU OOIIME TOHSATHS) MOHSATHSIMH: MHOXECTBO,
JIEMEHT MHOXKECTBA, IIOJMHOKECTBO, IPUHAAJICKHOCTD;

3alaBaTb MHOKCECTBa ICPCUHUCIICHUCM HX JBJICMCHTOB; B noBceaHeBHOM
JKU3HU U TIPA UBYUYCHHUH APYIUX NPEAMETOB:

0 pacno3HaBaTh JJOTMYECKU HEKOPPEKTHBIE BHICKA3bIBaHUS. Umcia

OmnepupoBare Ha 0a30BOM ypOBHE TOHSTHUSAMH: HATypaJbHOE 4YHCIO, IEJI0e YHCIIO,
OOBIKHOBEHHAs P00k, 1eCATHUHAS IpOOb;

MCIIOJIb30BaTh CBOWMCTBA YMCEN U TNpaBWiIa ACUCTBUN C LENBIMU U JPOOHBIMU YHCIAMH HPH
BBIIIOJIHEHUH BBIYUCIICHUI;

BBITIOJIHATE OKPYITICHUE LECJIbIX YUCCIT U JECATUIHBIX I[pO6€I>i B COOTBCTCTBUH C IpaBUJIaAMU;

CpaBHHBAThL 4YHCIIA.

B noeceoneenoii scusnu u npu uzyueHuu Opy2ux npeomemoas:

OLCHUBATHL PE3YJIbTAThI BBIYHCIICHUH IIpHU pCHICHUU MPAKTUICCKUX 3a1ad;
BBITIOJIHATE CPAaBHCHUC YUCCIT B PCAJIbHBIX CUTYAIIUAX;

COCTAaBIIATh YHCJIOBBIE BBIPAXKEHHS MPU PELICHUH NMPAKTUUYECKUX 3a/ad U 3ajad U3 JAPYrux
y4eOHBIX IPEIMETOB.

CrarucTuka U TeOpUsi BeposiITHOCTEM

HpC,Z[CTaBJBITL JaHHBIC B BUJC JUATr'PAMM;

qyuTaTh I/IH(I)OpMaI_II/IIO, MNpEACTaBJIICHHYKO B BUJIC Ta6J'II/II_IBI, AuarpaMMabl. TekcTOBBIE
3aJa4uun

O Pemath HeCIOKHBIE CIOKETHBIE 33Ja4K Pa3HbIX THUIIOB Ha Bce apumMeTnyecKkre AefcTBYS;



CTPOUTH MOJIENb YCJOBHS 3aqauu (B BHIE TaONUIbI, CXEMBI, PUCYHKA), B KOTOPOW JaHbI

3HAYCHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEIWYHH, C IEIbIO ITOMCKA PEICHMS 3a1adu; ©
OCYIIECTBJIATh CIIOCOO TOMCKA pEIICHHs 33/add, B KOTOPOM PACCY)KICHHE CTPOHUTCS OT
yCIIOBHA K TPEOOBAaHUIO MM OT TpeOOBAHHUS K YCIOBUIO;

COCTaBJIATH ILIaH PCHICHUA 3a1a4u;
BBIACIIATH 3Tallbl PEIICHUSA 3aJa4U,

HHTEPHNPETUPOBATE BBIYHUCIHUTCIBHBIC PE3YIbTaTbl B 3aJaadcC, HCCICAOBATH IIOJYUCHHOC
PEHICHUEC 3aaa4K;

3HATb Pa3JInuuc CKOpOCTeﬁ 00beKTa B cTOSUEH BOJE, IIPOTHUB TCUCHUA U 110 TCHCHHUIO PCKU;
peliaTh 3aaa41 Ha HAXO0XKACHUC YaCTH YKUCJIa U YUCJIa 110 €ro YacCTHU,

peliarth 3a7a4l pa3HbIX TUIOB (Ha paldoTy, HA MOKYIKH, Ha JBUKEHHE), CBSI3bIBAIOIINX TPU
BEJINYMHBI, BBIICIIATH 3TH BEIMYUHBI U OTHOLLICHUS MEXKIY HUM

pelaTb HECJIOXKHBIC JIOTHYCCKUC 3a1a4 METOAOM paCCY)KHGHHﬁ.

B noeceoneenoii scusnu u npu uzyuenuu Opy2ux npeomemos:

BBIJIBUTaTh THIIOTE3bI O BO3SMOXKHBIX INPEJCIbHBIX 3HAUYCHHAX HMCKOMBIX BEJIMYMH B 33j1aue
(lenarp NPUKUAKY)

Harnsianas reomerpusi I'eomerpudeckue
¢urypsi

OnepupoBars Ha 0a30BOM YpPOBHE MOHATUAMHU: (PUTypa, TOYKA, OTPE3OK, MpsMasi, Iyd,
JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYrOJbHUK U YETHIPEXYTOJbHUK, IPSIMOYIOJIbHUK U
KBaJpaT, OKPY>KHOCTb U KpPYT, IPSIMOYTOJIbHBIN Mapauieenumnes, Kyo.

N300paxkars nzyyaemble (GUTypsl OT PpYKH U C TOMOIIBIO TUHEHKU U LIUPKYIIS.

B noeceoneenoit scuznu u npu uzyuenuu Opy2ux npeomemos:

pelarh NpakTHYeCKue 3aJa4u ¢ MPUMEHEHHEM NpocTeimux cBoicTB ¢puryp. H3mepenus
U BBIYMCJICHUS

BBITIOJIHATE USMEPCHUE JIMH, paCCTOSIHI/II\/JI, BCJIMYHMH YIJTIOB, C TIOMOIIIBIO HHCTPYMECHTOB JIA
I/I3MepeHI/Iﬁ JJIMH U YTITI0B; BBIYUCIIATH IO MPAMOYTOJIBHUKOB.

B noeceoneenoii scu3nu u npu uzyueHuu Opyux npeomemoas:

BBIYUCIATH pacCTosAHUSA Ha MECTHOCTHU B CTAaHOJAPTHBIX CUTYyaAllMAX,
rmjionaau nmpaMOyrojJbHUKOB,

BBHITIONHATh TMPOCTEHUININE TOCTPOCHHUS M HM3MEPEeHHsS Ha MECTHOCTH, HEOOXOIUMBIE B
pearbHOM KU3HH.

J1eMeHTBI TCOPHHU MHOKECTB U MaTeMaTH4eCKOM JIOTHKH

Ol’lepLIPOGGI’VZb (3Hamb onpedefzeHue NOHAMUA, YMeNb NOACHAMb €20 CMbICIL, YMENb
UCNONIL308AMb NOHAMUE U €20 CEOLUCmBEad npu l’lpOG@d@HUU paccyOfC()eHuﬁ, dOKa3ameﬂbcm6,
peuteHuu 3a0611{) NOHAMUAMU., MHOIUCECMB0, XAPAKMEPUCMUKU MHOIMcCeCcmed, Il1eMeHm
MHOIMHCecmeda, l’lO()MHODfC@CWlGO, npuHac)ﬂleCHocmb,

onpeoensims NPUHAONIEHCHOCMb EMEHMA MHOICECMBY, 3a0a8amb MHONCECMBO C NOMOWbIO
nepeyucieHus 31eMeHmos, C106eCHO20 ONUCAHUA.
B noBceHeBHOM KU3HM M IPH M3Y4YEHHUH APYTHX NPeIMeETOB:



*  pPAcCno3HaABaAMb 102UHECKU HEKOPPEKMHbIE 8bICKA3bIGAHUSL,
*  cmpoums Yenouku yMo3aKato4eHull Ha OCHO8e UCNONIb308AHUSL NPAGUIL IOSUKUL.
Yucna

O Onepuposame nowsmusmu: HAMYPaAIbHOE YUCIO, MHONCECMBO HAMYPATIbHLIX UUCEI,
00bIKHOBEHHAsL OPOOb, DecAmudHass Opodb, CMEUIAHHOE YUCTO,;

*  NOHUMAMb U OOBACHANb CMBIC] n03uuu0HH012 3anucu HamypajilbHoco yucia,

®  BbINOJIHAMb BbIYUCHEHUS, 6 MOM Uucie C UCNONb308AHUEM NPUEMOB PAYUOHAIbHBIX
6bl’luCJZ€HZ/lZZ, 000CHOBbIBAMb ajnizopummabsl 6bINOJIHEHUS 0eﬁcm6uﬁ;

*  BLINOJHAMb OKPY2leHUe YeablX YUcel U 0eCAMUYHbIX 0pobell ¢ 3a0aHHOU MOYHOCIbIO,

*  Ynopsaoouusamov YUCIA, 3ANUCAHHbIE 8 BUOE OOBIKHOBEHHLIX U OeCAmuuHulx Opodel;, B
NOBCEOHEBHOU HCU3HU U NPU UZYUEHUU OPY2UX NPEOMEM08:

*  NpUMEHAMb NPABUNA NPUOTUINCCHHBIX BLIYUCIEHUL NPU peuleHUuu NPaKmuyeckux 3a0ay u
peuieHul 3a0ay Opyeux y4eOHblX npeomemos;

®  B8bINONHAMb CPABHEeHUue pe3)ibmamos BbIYUCTeHUL npu peuteHuu npaKkmuiecKux 361@61'{, 6
mom qucie I’lpu6]lu9fC€HHblx 6bl'{uC]l€Hu1/vl,'

*  COCMasnsimb YUCLOBbLE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs. NPU PEUEHUU NPAKMUYECKUX
3a0a4 u 3a0a4 u3 Opyeux y4eoHvix npeomemos.
YpaBHeHUs] H HEPABEHCTBA
O Onepuposams nonsmusmu. pageHcmeo, 4ucio8oe pageHCcmaso, ypaeHeHue, KOpeHb YPAGHeH s,
peuere YpagHeH s, YUCi080€ HEPABEHCBO.
CTaTHCTHKA ¥ TEOPUS BEPOSITHOCTEI

* Onepuposams nousmuaMu:. cmoadbuameie U Kpy2ogble Ouazpammvl, mMabauyvl OAHHBIX,
cpedHee apugpmemuueckoe,

* uzenexamsv, UHGopmayuio, NPeodCmasieHHyo 8 madauyax, Ha OUazpammax;
* cocmasnsimb maoauybsl, CMpoUms OUASPAMMbL HA OCHOBE OAHHDIX.

B noeceoneenoii scu3nu u npu uzyueHuu Opyux npeomemoas:

*  uzsIEeKamv, UHMEPNPemuposams U npeobpa30svleams UHGOPMAYUI0, NPeoCMAasieHHYI0 6
MmaoIuyax u Ha Ouazpammax, OMmpanicaroulyro Ceoucmea U Xapakmepucmuku peanrbHblX
npoyeccos u s6ieHull.

TekcToBBIE 3a1a4H

O Pewamv npocmvie u ClodCHble 3a0adu pA3HbIX MUNOS, A MAKdice 3a0adu NOBbIUEHHOU
mpyoHocmu,

®  UCnONb308aMb pasHble KpamkKue 3anucu Kaxk MOOenu MeKCmo8 CHAONCHbIX 3a0a4  OJisl
nocmpoernus NOUCKOBOLL CXeMbl U peuileHusl 30@6111,'

*  3Hamb U NPUMEeHAMb 006a cNocoba NOUCKA peuleHus 3a0ay (om mpebosanus K yCi08uio u om
VCA08UsL K mpebo8aHuio);

*  MOOenuposamv paccyicoeHus npu NOUCKe peueHus 3a0a4 ¢ NOMowblo 2pag-cxemvl;

*  8blOeNAMb HMANbl PeueHUs 3a0ad U COOEPHCAHUE KANCO020 IManda,



unmepnpemuposanib 6bl4UucCjiumelbHble pe3yibmamnbvl 6 361061116, uccneoosams noJy4erHrnoe
peuienue 3a0aqu;

AHATUSUPOBAM BCEBOIMONCHBIE CUMYAYUU 83AUMHO20 DACNONONCEHUS 08YX 00bEeKmos u
U3MeHeHue UX XApaKmepucmuk Hnpu  COBMECMHOM  OBUICEHUU (CKOPOCMb, 8peMs,
paccmosiHue) npu peuwleHuu 3a0ay Ha 08udiceHue 08yX 00beKmOo8 KaK 6 OOHOM, MAaK U 6
NPOMUBONONIONHCHBIX HANPABLEHUSX,

UCCNIEe0068aMb  BCEEOIMONCHBLE cumyayuu npu peuteHuu 3a0a4 HA 08udiceHue no PEKe,
paccmampueams pasHvle cucmemnvl omcuema,

peutamo pa3H006pa3Hbze 3a0ayu «HA yacmuy,

peuiams 1 000CHOBVIBAMb CB8OE peuleHUe 3a0ay (8bl0ensamb MAMeMamuyeckyo 0CHO8Y) Ha

HAX0JICOeHUe Yacmu YUCIa U YUCIa No e20 YaACmu Had OCHO8E KOHKPEMHO20 CMblcad 0poou, ®
0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 300AY PA3HLIX MUNOS, CEA3bIBAIWUX MPU
BeNUUUHBL (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE), BbIOEIAMb MU BETUYUHBL U OMHOULEHUS]
MeHCOY HUMU, NPUMEHSAMb UX NPU peuleHu 3a0a4, KOHCMpPYUposams coOCmeeHHble 3a0ayu
VKA3aHHBIX MUNOS.

B noeceoneenoii scusnu u npu uzyuenuu Opy2ux npeomemos:

8b10€eN1AIMb NPU peleHul 3a0a4 XapakmepucmuKku paccmampueaemon 8 3adave cumyayuu,
omauuHble OM peanrvHblX (me, om KOmMopwblx abcmpazuposanucs), KOHCmMpYupo8ams HoGble
cumyayuu ¢ y4yemom OSMUuxX Xapakmepucmuk, 6 UACMHOCMU, NpU peuwleHuu 3aday Ha
KOHYEeHmMpayuu, yuumuléams nJIOMHOCHb 8eUiecmad;

pewiamsb U KOHCMPYUpO8amsv 3a0adu HA OCHO8E PACCMOMPEHUS PeanbHblX CUMyayui, 6
KOMOopblLX He mpedyenmcs MOYHbLUI 8bIYUCTUMENbHBIL Pe3Yibman;

pemarnb 361@61’{1/1 Ha d@uofceﬂue no peKe, paccmampueaﬂ pa3Hbl€ cucmemsl omcuemada.
Harnsanas reomerpust

I'eomerpnyeckue Gpurypsl

H3zenexamov, unmepnpemuposams u npeoopazoevleamv UHGOPMAyuio 0 2eoMempuyecKux
Queypax, npeocmagienuylo Ha Yepmedtcax;

usobpasicams uzyiaemvie ueypsvl Om pyKu U ¢ NOMOUBIO UHCIPYMEHMOS.

I/I3Mep6Hl/lﬂ U BBIYUCJ/ICHUA

8LINONHAMb USMEPEHUe ONIUH, PACCMOAHUL, 8EIUYUH V2l08, C NOMOWbBIO UHCMPYMEHMO8 OISl
usmMepeHuti ONuUH U y2noe;

BLIYUCTIAML — NIOWAOU  NPAMOY2ONbHUKOS, — K8A0pamos,  00beMbl NPIMOY2OLbHbIX
napannenenunedos, Kyoos.

B noeceoneenoii scuznu u npu uzyueHuu opy2ux npeomemos:

BLIYUCTAMY PACCMOAHUSL HA MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUSIX, NIOWAOU YYACKO8
NPAMOY20NbHOU (hopmbl, 0OBLEMbl KOMHAM,

BblNOJIHAMb npocmeﬁmue nocmpoOeRus Ha MeCmHoCcmu, Heobxooumble GpeaﬂbHOﬁ HCU3HU,

oYyeHusambs pasmepsbl pealbHblX 00bexmos OKpyoicaroueco mupa.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumenoBanue KonnuectBo yacos ONEKTPOHHBIE
/11 | pa3iesoB U TEM BCEro|KOHTPO | paKTH (mdpoBsIe)
POrPaMMBbI IbHBIE Meckume | ©0DPa30BaTENbHBIE
paboTel paGoter | PECYPCRI
1 AKTyanu3anus 1 0 0 Buneodrism
3HAaHUM HaYaJbHOU
ITKOJIBI
2 HarypanbHubie 3 0 0 [Ipe3enrainus K ypoky
YHUCJIa U IIKAJIbI
3 Cioxenue u| 4 0 0 HutepHeT pecypcesl,
BBIYUTAHUE Meanadaii, mpe3eHTaus
HaATypaJbHBIX
yucen
4 YMHOXEHHE U 5 1 0 POIII, Buneoypokx,
JieJieHue WHTEPHET PeCypChl
HaATypaJbHBIX
qucen
5 IInomwanu u o6bembl| 3 0 1 [Ipe3enTanus K ypoky
6 OOBIKHOBEHHbBIE 4 0 0 POUI, Buneopuinbsm
Ipoou
7 Jecarnunbie 4 0 0 HHutepHer pecypcsl,
Ipoou. menuadaiin, npeseHranus
Crnoxenue U K YPOKY
BBIUHUTaHUE
JeCATUYHBIX
npobeit
8 YMHOXEHHE U 5 0 0 POII, mpe3enranus,
JIEJIEHNE Menuadaiin
JeCATUYHBIX
npobeit
9 HNHcTpymMeHTsI Uit 2 0 1 Buneoypoxk
BBIUMCJICHUHN 1
U3MEPEHUN
. Pemenue
3a/1a4 Ha
ornpezeneHue
pacCTOSHUS
MEXITY
00BEeKTaMHU.
10 | UTorosoe 3 1 0 POl
MMOBTOpPEHHUE Kypca.
[Iposepounas
pa0ora.
Bcero no kypcy 34 2 2

rOCYOAPCTBEHHOE
BIOPKETHOE

Moanycaro undposoit
noanmceio: FOCYJAPCTBEHHOE
BIOMPKETHOE

NMPOOECCMOHA/TbHOE MPO®ECCUOHASTbHOE

OBPA3OBATEJIbHOE

OBPA30OBATE/IbHOE

YUPEXKIEHVIE TOPOIA YHPEXAEHVE [OPOLA

MOCKBbI "AKALEMUA

AXA3A"

MOCKBbI "AKALIEMUA PKA3A"
Jarta: 2025.10.03 13:26:18
+03'00'
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