MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUMCKON ®EJNEPAIINNA
MunuctepcTBo o0OpaszoBanuss OMckoi odacTu
JdenmaprameHnT o0pa3oBaHusi AAMUHUCTPanuu ropoaa Omcka

BOY r. Omcka "Cpennsisi o01meo0pa3oBaresibHasi mKojaa Ne 6"

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
[IIMO yuuteneit 3aMecTuTeNb IUpeKTopa  JUpeKTop MIKOIbI
MaTeMaTUKH

99¢85af9-2979-432  noanucano undposoii
5. noanw

Z%/m// bb53-6b682c01f739 Aera:2
baxtosa O.10. Copokuna A.B. Heuaesa 10.H.
IIporokois Ne 1 ot 27.08.2024 Ipuka3 Ne 174-o1 ot
30.08.2024 r.
PABOYAS ITPOI'PAMMA

(ID 365367)

yueoHoro kypca «IlIpakTukym no MmareMaTuke»

JUTs1 OOyYaromuxcs 5 KJ1accoB

Omck 2024



IHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «IIpakTukym 1o maTemaTtuke» i 5 Kjlacca OCHOBHOTO
obmero o0pa3oBaHUs COCTaBlieHa Ha OCHOBE DenepajabHOTrO TOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJIapTa OCHOBHOT'O 00IIIero 00pa30BaHUS U AIEMEHTOB COJEPKaHUS IO MaTeMaTHKe.

VY4eOHbIil KypC BXOAHMT B YHUCIO TPEJAMETOB M3 YacTH Y4YeOHOro IuiaHa, (GopMmupyemon
y4JacTHUKaMHu oOpa3oBaTeNbHbIX OTHOlIeHWH. Ha wm3yuenume kypca otBeaeHo 34 uaca (1 ugac B
HEJIEII0).

COJAEP)KAHUE YYEBHOI'O KYPCA

JJ1eMEeHThI TEOPUH MHOKECTB M1 MATEMATHYECKON JIOTUKH

CornacHo ®I'OC ocHOBHOro 00IIero oOpa3oBaHMsI B KypC MaTEMAaTHKH BBEJICH pasfel
«Jlorukay», KOTOpBIM HE MPEANOoJIaraeT AOMOIHUTENbHBIX YACOB HA M3YYEHHMHM M BCTPAMBAECTCS B
pa3IuYHbIC TEMBl KYypCOB MAaTEeMATHKH W HWH(DOPMATHKH U TIPEABAPSETCS O3HAKOMIICHHEM C
3JIEMEHTaMU TEOPUU MHOXKECTB.

DJ1eMeHTHhI JIOTUKHI

Omnpenenenne. YTBepxkaeHUs. AkKcHOMBI U Teopembl. JlokazatenscTBo. Ilpumep u

KOHTPIIPUMED.
Bricka3biBaHusA

W cTUHHOCTD U JT0)KHOCTH BBICKA3bIBAHUSI.

HarypanbHblie unciia u HyJab. HaTypaJabHblii ps 4uces ¥ ero CBoicTBa

HarypanbHoe 4iciio, MHOXXECTBO HATYpaJIbHBIX YHCEI U €r0 CBOMCTBA, H300paXkeHne
HATypaJIbHBIX YMCEI TOYKAMH HA YHUCIOBOM MPSAMOM.

Hcnonps3oBaHne CBOMCTB HATYpaIbHBIX YHCEII MIPU PEIICHUN 3a/1a4.
3anuch ¥ YTeHHEe HATYPAJBbHBIX YHCeJI

Paznuune mexny uudpoit u uncnom. Ilo3uimonHas 3anuchk HaTypaJbHOTO YUCIIA, TIOMECTHOE
3HaueHue HUGPBI, paspsabl W KIACChl, COOTHOUICHHE MEXIy ABYMS COCETHHUMH pPa3psIHBIMU
eAMHUIIAMU, YTEHHE U 3aITUCh HATYPaTbHBIX YUCE.

OxkpyriieHue HaTypaJbHBIX YK CeJl

Heo6xomumocTts okpyriienus. [IpaBuiio okpyrieHus: HaTypadbHbBIX YUCEN.
CpaBHeHHe HATYPAJBLHBIX YHCEJI, CPABHEHHE ¢ ynciom (

[lonsiTie O CpaBHEHUM YHUCEN, CPABHEHUE HATYPAIBHBIX YUCET JIPYr C JAPYrOM H C HYJEM,
MaTeMaTHuYeCcKas 3alich CPaBHEHUI, CITOCOOBI CPAaBHEHHMSI YUCEIL.

JelicTBHS ¢ HATYPAJbLHBIMHM YHCJIAMH

CnoxxeHre W BBIYMTAHUE, KOMIIOHEHTHI CJIO)KEHHS W BBIUUTAHUS, CBA3b MEKIYy HUMH,
HaXOXJIEHUE CYMMBbl M Pa3HOCTH, U3MEHEHHWE CYMMbI M PA3HOCTH NMPU U3MEHEHHH KOMIIOHEHTOB
CJIOKEHUS U BBIYUTAHUS.

YMHOXEHHUE U JIeJICHUE, KOMITOHEHTBl YMHOKEHUS U JICJICHHS], CBA3b MEXK/Iy HUMU, YMHOKCHUE
U CIOXKEHUE B CTOJOWK, JENEHHE YTOJIKOM, IMpOBEpKa pe3yJbTaTa C IOMOIIBI0 MPUKUIKH U
0o0paTHOTO JICUCTBUSL.

[lepeMecTUTENBHBIN U COYETATENIbHBINA 3aKOHBI CIOKEHUS U YMHOXKEHHUS, paclpeaeIuTeIbHbIN
3aKOH YMHOXXEHHMS  OTHOCHTEIBHO  CIIOKEHHS, 000CHOBAHUe  ANICOPUMMOS  BbINOJHEHUS
apughpmemuueckux oetucmsuil.

CreneHb ¢ HATYpPaJIbHBIM MOKa3aTeJeM

3anuce yuciaa B BUAE CYMMBI Pa3psOHBIX CIAraéMbIX, MOPSAOK BBIIIOJHEHHS ICHCTBUN B
BBIPOKECHUSIX, COJCPAIIMX CTEMEHb, BBHIYMCICHUE 3HAUYCHUM BBIPAKCHUH, COIEP)KAIUX CTETCHD.
YucsioBbie BbIPAKEHUA

UwucoBoe BEIpaKEHHUE U €T0 3HAYEHUE, MOPSIOK BHITIOJIHEHUSI IEUCTBUI.

JlejieHHE C OCTATKOM

Jlenenuie ¢ 0OCTaTKOM Ha MHOKECTBE HaTypaIbHBIX YHCEN, CBOMCTBA JICJICHUSI C OCTATKOM.
[IpakTHueckue 3aaun Ha JIEJICHUE C OCTATKOM.

AulredpanyecKkue BbIpaskeHUs

Hcnons3oBanue OykB 15 0003HA4YEHHs YHCEN, BBIYMCICHHE 3HA4YCHHs airedpandyeckoro
BBIPQXKCHUS, TPUMCHEHUE aNreOpandecKuX BBIPAKCHUU JUIsI 3allUCH CBOWCTB apu(PMETHICCKUX



JeHCcTBUi, MpeoOpa3oBaHKe aaredpanyecKux BhIpaKEHUH.

Apoon
OO0bIKHOBEHHbIE IPOOH

[Hons, yacte, 1po6HOE yKcio, Jpodsb. [IpodHOe uncio Kak pe3ynbrar AeneHus. [IpaBuiabHbe U
HeIpaBUJIbLHBIE IPOOH, CMEIIaHHasK IPoOb (CMEIIaHHOE YHCIIO).

3amuch HATYpadbHOTO YMCIA B BUJIC JPOOW C 3aJlaHHBIM 3HAMEHATeNeM, MpeoOpa3oBaHUe
CMENIaHHOW IpoOM B HEMPABWIIBHYIO Ip0oOb M HA00OPOT.

CrnosxeHue ¥ BBIYUTaHUE OOBIKHOBCHHBIX IPOOCH ¢ OIMHAKOBBIMH 3HAMECHATEIISIMHU.

CrnosxeHue ¥ BBIYUTaHUE CMEIIAHHBIX YHCEI C OJJUHAKOBBIMU 3HAMEHATEIISIMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOTHEHUU OeltiCEULL.
JecaTnunbIe 1pOOH

Llenass m npoOHas wyactu pAecaTHUHOW npodu. IlpeoOpazoBaHue necATUYHBIX Jpobelt B
oObIkHOBeHHBIE. CpaBHEHHUE IECATHUHBIX OpoOeil. CioxeHHe M BbIUMTAHUE ACCSITHUYHBIX IPOOEH.
OxpyrieHue AecATUYHBIX JIpoOeil. YMHOKEHUE U JeJIeHNe AECATUYHBIX Ipo0eil. [Ipeobpaszosanue
00bIKHOBEHHBIX Opobell 8 Decamuutble Opodu. Koneunvie u beckoneunvie decamuunvle OpooU.

YpaBHeHus

[TonsiTHe ypaBHEHUS U KOPHS YpaBHEHHS.

Penienne TeKCTOBBIX 3a/1a4
Envnnunbl u3mepenmiia:

JUTMHBI, TIOMAan, 00beMa, MAacChl, BPEMEHHU, CKOPOCTH. 3aBHCHUMOCTH MEXIY CIHHHUIIAMU
M3MEpPEHUs KaKJI0M BETMYMHBI. 3aBUCUMOCTH MEXIY BEIHMUMHAMHU: CKOPOCTb, BPEMsI, PACCTOSHHUE;
MIPOU3BOTUTEIILHOCTD, BpeMsi, padoTa; IieHa, KOJTUIEeCTBO, CTOMMOCTb.
3anauu Ha Bce apudMeTHYECKHUE TeiiCTBUS

Pemenne TekCTOBBIX 3amau apudmernyeckuMm crocodom. lMcmonp3oBaHue TaOIUIl, CXEM,
YepTexel, APYrux Cpe/CTB MPEACTaBICHUS JAHHBIX MIPH PEIICHUN 3a]Ia4H.
3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

Pemennie HeclIOXHBIX 337a4 Ha JBUXKEHHE B IMPOTHUBOIOJOKHBIX HAMpPAaBICHHUSIX, B OJHOM
HATPABIICHUH, JIBIKEHUE 10 PEKe 10 TCUCHHUIO W MPOTHB TeUeHUs. PelieHne 3a1ad Ha COBMECTHYIO
paboty. [Ipumenenue apobeli mpu pemieHuu 3aau.
3agauyu HA YACTH, 10JIH, TPOIEHTHI

Pemenne 3amau Ha HaXOXKICHHE YaCcTH YMCIA U YKCIA MO €ro YacTH.

Pemenne 3amad Ha nomnu.

Jlormueckue 3agaun

Pemenue HECIOXKHBIX JIOTHUECKUX 3ajad. PeuieHue 102uyeckux 3a0ay ¢ noMowwio 2pagos,

mabauy.
OcHOBHBIE MEeTO/IbI PellleHHs TEKCTOBBIX 3a/1a4:
apudmeTnyeckuii, nepedop BapuaHTOB.
MNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATHI
JIMYHOCTHBIE

®* OTBETCTBCHHOE OTHONICHHE K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYarommMXcsi K
CaMOpPa3BHUTHUIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYUCHHIO M ITO3HAHUIO;

*  (opmupoBaHME KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U COTPYAHHUYECTBE CO
CBEPCTHUKAMHM, CTApIIMMU M MIAJIIMMH B 0Opa3oBaTENbHOM, yueOHO-UCCIIEOBATEILCKOM,
TBOPYECKOH ¥ IPYTHX BHIAX JEATCIHHOCTH,

®* yMEHHE SICHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM W TMHCBMEHHOH peuw,
MMOHMMATh CMBICII IOCTABJICHHOM 3a7]au, BEICTPAUBATh apryMEHTAIIUIO, IPUBOAUTH PUMEPHI U
KOHTPIIPUMEDHI;

* [epBOHAYAIBHOE TMPEACTABICHUE O MaTeMaTHYeCKol Hayke Kak cdepe UernoBeYecKou
JesTeNbHOCTH, 00 ATamax e€ pa3BUTHA, O €€ 3HAYMMOCTH JIJISl Pa3BUTHS [IUBUIIA3AIINH;

® KPUTUYHOCTH MBIIUICHUS, YMEHUE pACHO3HaBaTh JIOTUYECKH HEKOPPEKTHHIE BBICKA3bIBAHUSA,
OTJIMYATh TUIIOTE3y OT (paKTa;

®* KpEaTUBHOCTh MBIINUICHHUS, WHHIIMATABA, HAXOMYMBOCTh, AKTHBHOCTh TPU  PEIICHUU
apuMeTHIECKUX 3a/1a4;

* yMeHHE KOHTPOJIUPOBATH MPOIECC U Pe3ybTaT y4eOHOI MaTeMaTH4ecKol JesTeNbHOCTH;



¢dbopMHpOBaHHE CIIOCOOHOCTH K 3MOLIMOHAIBHOMY BOCHPUSATHIO MaTEMAaTHYECKHX OOBEKTOB,
3a7a4, pELECHNM, pacCyKICHU;

METAIIPEAMETHBIE

CIIOCOOHOCTh CaMOCTOSITENIbHO IIJIAHHPOBATh AlIbTEPHATHBHBIC ITYTH JOCTHKCHHS LENeH,
OCO3HAaHHO BBIOMpATh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUs YIeOHBIX U TTO3HABATEIBHBIX
3a/1a4;

YMEHHE OCYIIECTBIISITH KOHTPOJIb 0 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHBBL
CIIOCOOHOCTH aJIeKBaTHO OIICHMBATH MPABHJILHOCTh WIJIM OIIMOOYHOCTH BBIMIOJIHEHUS Y4eOHOMN
3a1aun, e€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHUS;

YMEHHE yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3U; CTPOHUTH JIOTUYECKHE PACCYKICHHUS,
YMO3aKJIFOYCHHS (MHIYKTHBHBIC, ISlyKTUBHBIC U 110 aHAJIOTHH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTH U MPEOOPA30BBIBATH 3HAKOBOCUMBOJIMUYECKUE CPEIICTBA, MOJICITH
W CXEMBI JIJIS pelIcHHs YIeOHBIX U TIO3HABATEIBHBIX 3a71a4;

pa3BUTHE CIOCOOHOCTH OPraHM30BBIBATH Y4YeOHOE COTPYAHUYECTBO UM  COBMECTHYIO
JeSITENFHOCT C YUUTENEM U CBEPCTHUKAMU: OMPEAEISATh LEH, paCIpeaensTh GYHKIMH U POJIH
YYaCTHUKOB, B3aMMOICHCTBOBATh U HAXOUThH OOIIHE CIIOCOOBI pabOTHI;

yMeHHEe paboTaTh B TPYIINE: HAXOAUTH OOIee pelieHrue W pa3peiaT KOH(DIUKTH HA OCHOBE
COTJIACOBAaHUSl TO3WMIMIA U y4€Ta UWHTEPECcOB; CIyllaTh NapTHEPA; (HOPMYIHpPOBATH,
apryMEHTHPOBATh U OTCTaMBaTh CBOE MHEHHUE;

dbopMupoBanue y4eOHOM W  OOIIENOJIB30BATENBCKOW  KOMIIETEHTHOCTH B oOjactu
HCIIOJIb30BaHMS UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI (UKT-
KOMIIETEHTHOCTH);

MepBOHAYAIILHOE TIPEJICTaBlIeHHEe 00 UACSIX U O METOAaX MaTEeMATHKU Kak 00 YHHBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKU;

pa3BUTHE CIOCOOHOCTH BHJAETh MATEMAaTHYECKyH0 3aJady B JPYrdX JIUCHUIUIMHAX, B
OKPY KaIOIIeH KU3HH;

YMEHHE HAXOIWTh B Pa3IMYHBIX HCTOYHUKAX WH(POPMAIUIO, HEOOXOMUMYIO IS PEIICHUS
MaTEeMaTHYECKUX TPOOJIeM, W MPEACTABIATh €€ B MOHATHON (opMme; MPUHUMATH PEIICHUE B
YCJIOBUSAX HETIOJHON M M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOpMAITUH;

yMEHHE TIOHMMAaTh W WCIIOIh30BaTh MaTEMAaTHUECKHE CPEACTBA HATJSIAHOCTH (PUCYHKH,
YePTEXKH, CXEMBI U JIP.) I WLTIOCTPAINH, HHTEPIPETAIIH, apTyMECHTAIINH;

YMEHHE BBIJIBUTaTh THIIOTE3bI IPU PEIICHUH YYEOHBIX 3a7a4 U TIOHUMaHUsI HEOOXOIMMOCTH UX
MIPOBEPKU;

MMOHUMAHWE CYIIHOCTH QJITOPUTMHUYECKHX TMPEANUCAHUA ¢ YMEHHsS JCHCTBOBaTh B
COOTBETCTBHH C MPETIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSATEIHHO CTaBUTH IICNIM, BBIOMPATh U CO3JAaBaTh ANTOPUTMBI JIJISI PEIICHUS
y4eOHBIX MaTEeMaTHYECKUX MPoOIeMm;

® CHOCOOHOCTD IUIAHUPOBATb MW OCYLICCTBIIATL JACATCIBbHOCTL, HAIIPABJICHHYIO Ha PCHICHUC 3aJa4

HCCIIEA0BATENIBCKOIO XapaKTepa;
IHPEJMETHBIE

OmnepupoBath Ha 6a30BOM ypOBHE (paclo3HaBaTh KOHKPETHBIE MPUMEPHl OOIIMX MOHATUN IO
XapaKTEepHbIM NPU3HAKaM, BBINIOJHATh JEUCTBHS B COOTBETCTBUM C ONPEIEICHUEM U
NPOCTEHIIMMU CBOMCTBAaMHU TOHSATHH, KOHKPETH3MPOBATH IpPUMEpPaMU OOIIME TOHITHSA)
MOHATUSAMU: MHOKECTBO, JJIEMEHT MHOKECTBA, MOAMHOKECTBO, TPUHAJIEKHOCTB;

3aaaBaTb MHOXECTBA NECPCUHUCIICHUEM UX DJICMCHTOB;

B HOBCC}IHGBHOﬁ KU3HU U TIPA U3YYCHUH IPYIUX MIPEAMETOB:
® pacCro3HaBaTh JIOTMYCCKHU HCKOPPECKTHBIC BHICKA3LIBAHU .

Yucaa

OnepupoBath Ha 0a30BOM YPOBHE MOHATHSMHU: HaTypajIbHOE YUCIIO, LIEJI0€ YHCIIO,
OOBIKHOBEHHAs Ip00b, IeCATUYHAS JPOOB;

HCIIOJIb30BaTh CBOMCTBA YKCEJ U IMpaBWa JIEHCTBUHM C LENBIMU U IPOOHBIMU YUCIAMHU NPU
BBITIOJTHEHUH BBIYHMCIICHUM;



®  BBINOJHATH OKPYTJICHUE IENBIX YHCE U JECATUUHBIX Ap0o0Oeii B COOTBETCTBUU C MPABUJIAMH,
® CpaBHHUBATh YHCIIA.
B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemoas:

®  OLEHHUBATh PE3YJIbTAThI BBIYUCICHUHN NIPU PEIIEHUU MPAKTUYECKUX 3a]1ay;

®  BBINOJHATH CPABHEHHE YHCEN B PEAIbHBIX CUTYAIIUsX;

®  COCTaBJISITh YUCJIOBBIE BBHIPAXKEHUS MIPU PEIICHUU MPAKTUUECKUX 3a7ad M 3aJad U3 JpyTuX
Y4EOHBIX MPEIMETOB.

CTaTHCTHKA ¥ TeOpHUs BEPOSTHOCTEI

* [lpencraBisTh JaHHbBIC B BUJE JUarpamuM;

* yyuTaTth UH(OPMALNIO, IPEACTABICHHYIO B BHJI€ TaOIUIIBI, AHATPAMMBI.

TexcToBBIE 3a0a4N

e PemiaTe HECIOKHBIE CIOKETHBIC 33/1a4 Pa3HBIX TUTIOB HA Bce apuMeTHUECKUE JeHCTBHS,

® CTpOUTh MOJCIb YCIOBHS 3aJaud (B BHE TaOJUIbI, CXEMbI, PUCYHKa), B KOTOPOH JaHbI
3HAYEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUUH, C IIEJIbIO MIOUCKA PELICHUS 3a]1a4u;

®  OCYHIECTBIJIATH CIIOCOO MOMCKA PEIICHUS 3a/]a4H, B KOTOPOM PACCYKIECHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHUIO MIIM OT TPEOOBAHHSA K YCIOBHIO;

®  COCTaBJIATH IUJIAH PELICHUS 3a1a4U;

®  BBIIEJATH 3TAlbl PELICHUS 33/1a4U;

d I/IHTepHpeTI/IpOBaTB BBIYUCJIIUTCJIIBHBIC peByJILTaTBI B 3a4a4€c, UCCICA0OBATH HOHy‘-IeHHOC
peLIeHNE 3a1a4u;

® 3HaTh pa3aUYHe CKOPOCTEH 0OBEKTa B CTOSIYCH BOJIE, MPOTHUB TEUEHUS U TT0 TCUCHHUIO PEKU;

® pemaTh 3aJa4M Ha HAXOXKICHUE YaCTH YUCJIA U YUCTIA TI0 €ro YacTH;

® pemiarth 33Ja4d pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKH, Ha ABM)KEHUE), CBA3BIBAIOIINX TPH
BEJIMYMHBI, BBIJICTATH 3TH BEJIUYMHBI 1 OTHOIIECHUSI MEXKIY HUM

® pemaTh HECJIOXKHBIE JOTUYECKUE 3aJa4l METOJOM PacCyKICHUMN.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:
® BBIIBUTaTh THIOTE3bl O BO3MOXHBIX MPEIEIHHBIX 3HAYCHUSX HWCKOMBIX BEJIMYMH B 3a/aue
(enatb NPUKUIKY)
Hariasignas reomerpusi
I'eomeTpuueckue Gpurypbl
e OmnepupoBath Ha 0a30BOM ypOBHE MOHATHAMHU: (uUTypa, TOUYKa, OTPE30K, MpsMas, JIyd,
JoMaHasi, yrojl, MHOTOYTOJIbHMK, TPEYTrOJIbHUK W YETBIPEXYTOJbHUK, MPSIMOYTOJIbHUK U
KBaJIpaT, OKPYKHOCTb U KPYT, IPSMOYTOJIbHBIN Napajuiesenumne, Kyo.
e 3oOpaxkaTs n3ydaeMble PUTYphI OT PyKU U C IIOMOIIBIO TUHEHKU U LIUPKYJISL.
B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemaos:
e pemiaTh MPaKTUYECKHE 3a0a9u ¢ TPUMEHEHHUEM MPOCTEHIINX CBOKCTB (puryp.
HN3mepeHusi 1 BbIYHCICHUS
®  BBINOJHATH U3MEPEHUE AJIUH, PACCTOSIHUIA, BETUYHUH YTJIOB, C TOMOIIBIO HHCTPYMEHTOB IS
M3MEPEHUI ITMH U YTIIOB; BBIYUCIATD IUIOMIAN MPSIMOYTOJIBHUKOB.
B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:
®  BBIUUCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUAX, MIIOIIAIN
MPSIMOYTOJIbHUKOB;
®  BBIMOJHATH MPOCTEHUININE TIOCTPOCHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOIUMBIE B PeaTbHON
KU3HH.
DJIeMeHTbI TeOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH
*  Onepuposamv (3Hamb onpedeileHue NOHAMUSA, YMeMmb NOACHAMb €20 CMbICI, YMemb
UCNOIL306aMb NOHAMUE U €20 C8OUCMEA NPpU NPOBEOeHUU PACCYHCOeHUll, 00Ka3amenbCms,
peweHuu  3a0a4) NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHOXCECM8d, IleMeHm
MHOHCECMBA, NOOMHONCECMBO, NPUHAOTICHCHOCHD,
* onpedenamov NPUHAOLEHCHOCTL JIEMEHMA MHOMCECMBY, 3A0A8aAMb MHONICECMBO C NOMOUbIO
nepevucienus 21eMeHmos, C106eCHO20 ONUCAHUSL.



B noBce1HeBHOI KU3HHM ¥ IPH U3YYEHHUH APYTUX NMPeIMETOB:

Pacno3naeantb 102U4€CKU HEKOPPEKNIHble 6bICKA3bI6AHUA,

cmpoumbv Yenodku yzvzos’ammquud HA OCHOB€ UCNOJIb306AHUA npasul 1I02UKU.

Yucna

Onepuposams NOHAMUAMU. HAMYPATLHOE YUCTO, MHONMCECMBO HAMYPALbHBIX YUCel,
00bIKHOBEHHAsL OPOOb, decAmUUHAs OPoOb, CMEUAHHOE YUCTO;

NOHUMAMb U OOBACHAMb CMBIC I’IOS’ML;MOHHOZZ sanucu HamypajlbHOc0 wucia,

BbINOJIHAMb 6bIYUCTIEHUA, 8 NMOM YUCTHE C UCNO1b30BAHUEM NPUEMOB PAUUOHATIbHbBIX
6’bll{l/lC]l€Hl/ll/7, obocHosbIeAMb anieopummbsl 6bINOJIHEHUA Oeﬁcmsuﬁ;

BbINOIHAMb OKPY2leHUe YeblX YUcel U 0eCAMUUHbIX Opobell ¢ 3a0aHHOl MOYHOCMbIO,
YNOPAOOUUBAMb YUC/A, 3ANUCAHHbBLE 8 BUOE OObIKHOBEHHBIX U 0eCAMUYHBIX OpoDell;

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

NPUMEHAMb NPABUIA NPUOIUNCEHHBIX GbIYUCTIEHUU NPU peuleHUuu NpaKmuieckux 3alay u
peutenuy 3a0ay Opy2ux y4eOHvix npeomemos;

BbINOIHAMb CPABGHEHUE PE3VIbMAMOo8 bIUUCIeHUL NPU PEUeHUU NPAKMUYECKUX 3a0a, 8 mom
yucne nPUOIUINCEHHBIX BbIYUCTEHUL,

COCMABIAMb YUCTOBbLE BLIPANCEHUS U OYESHUBAMb UX 3HAYEHUSI NPU PeUleHUU NPAKMUYeCKUX
3a0a4 u 3a0a4 u3z opy2ux y4eOHvIX npeomemos.

YpaBHeHNSI 1 HEPABEHCTBA

Ol’lepMPOSCIH’Zb NOHAMUAMU. pPABEHCMB0, UYUCTIOB80€ pABEHCMB0, YpAd6HEHUe, KOPEHb
YPAaeHERUA, pelerue ypaeHerus, Yucio60e HepaseHCcnieo.

CTaTHCTHKA M TeopHs BEPOSITHOCTEH

Onepuposams nouwsimusmu: cmoadouamsie u Kpy2osvie OUaApamMmbl, Madauybl OAHHLIX,
cpeonee apugmemuuecxkoe,

u361eKamo, UHGOpMayuio, NPeOCmasieHHyIo 6 mabauyax, Ha OUASPAMMAxX,
cocmaenames mabauysl, CMpoUms OUASPAMMbL HA OCHOBE OAHHBIX.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

U361eKamov, UHMePnpemuposams U npeobpazoevieamv UuHGopmayulo, NPeocmasienHylo 6
mabauyax u Ha OUASpaMMax, OmMpaddcalowylo ceOUCMEA U XAPAKMEPUCTUKU PealbHbIX
npoyeccos u sA61eHul.

TexcToBBIE 3a729H

Pewams npocmule u cnodicnvle 3a0auu pasHulX Munos, a mMaxdce 3a0aiu NOGbLIULEHHOU
mpyoHOCmu,

UCNONBb306aMb  PA3Hble KPAMKUE 3aNUcCU KAk MOOelUu MeKCmos8 CHOJICHbIX 3a0ay  OJis
NOCMPOEHUs NOUCKOBOLL CXeMbl U peuleHUst 3a0ay,

3HAMb U NPUMEHSAMb 00a Cnocoba NOUCKAa peuteHus 3a0ay (0m mpebosaHust K yCi08uio u om
VC08Usl K mpebo8anuio);

MOOENUPOBAMb PACCYIHCOCHUsL NPU NOUCKE PeleHUsl 3a0ay ¢ NOMOWDbIO 2pagh-cxembl;
8bL0€JIAIMb IMANBL PEUEHUsL 3A0a4U U COOEPAHCAHUE KAHCO020 IMand,

UHMEPNPemuposams GbIYUCIUMENbHbIE pe3yIbmamsl 6 3a0ave, UCCIe008amb NOJYYEeHHOE
peutenue 3a0aqu;

AHAIUBUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUSL 08YX 00BEKMOo8 U
UBMEHEHUe UX XaAPaAKMEPUCTIUK NPU COBMECHOM OBUNCEHUU (CKOPOCHb, 8PeMSs, PACCMOsHUe)
npu peuleHuu 3a0a4 Ha 0sudiceHue 08yxX 00beKmos8 KaKk 8 0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX
HANpasieHusx;

UCCIe008aMb  8CEBOZMOIICHbIE CUMYAYUU NPU PeuleHUuu 3a0a¥y HaA O8UdICeHUue No peke,
paccmampusams pasHvle CUCMeEMbl OMCYema,

peuams pasHooOpasHvle 3a0ayl «HA Yacmuy,

peutams U 000CHOBbIBAMb CB0E peuleHue 3a0au (8bl0esimb MAMemMamuyecKylo 0CHO8Y) Ha
HAX0JICOeHUe Yacmuy YUCId U YUCIa N0 e20 4acmu Ha OCHO8E KOHKPEMHO20 CMbLCIA Opoou,
0oco3Haeamv U OOBACHAMb UOCHMUYHOCMb 34044 PA3HbIX MUN0S, CEA3bIEAIOWUX MpPU



senuyuUnbl (Ha pabomy, Ha NOKYNKU, HA OBUMCEHUE), BbLOENAMb MU BEIUYUHbL U OMHOULEHUS
MeAHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ai, KOHCmpyuposams coOCmeenHble 3a0aiu
VKA3AHHBIX MUNOS.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

*  gwidenamsb npu peuwleHuu 3a0a4 Xapakmepucmukyu paccmampueaemoll 8 3aoaie Cumyayuu,
OMIUYHBIE OM PeanbHuIX (Mme, Om KOMOPbLIX aOCMpasuposanucs), KOHCmMpYyuposams Hosebie
cumyayuu ¢ y4emom SMux Xapaxkmepucmuk, 6 UACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYenmpayuu, y4umsléams ni0MHOCMb 8eujecmed;

*  pewamb U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs DPeanbHblX CUMyayuu, 6
KOMOPbIX He Mpebyemcs MOYHbII GbIYUCTUMENbHbLI Pe3YIbman,

*  pewambs 3a0a4u Ha OBUIICEHUE NO peKe, PACCMAMPUBAs PA3HbIE CUCHEMbl OMCYema.

Harasanas reomerpus

I'eomeTpnueckue Gpurypsl

*  U3zenexams, uHmMepnpemuposams u npeoopazoeviéams UHGOPMAYUio 0 2e0MempuiecKux
@uzypax, npedcmasieHHyI0 Ha Yepmedcax;

*  uzobpasicams uzyuaemvie Quaypvl 0m pyKu U ¢ HOMOWbIO UHCIMPYMEHMOS.

N3mepenust 1 BbIYUCICHHUSA

®  BLINOAHAMb USMEPEHUE ONUH, PACCIMOAHUL, BEUYUH Y2108, C NOMOWBIO UHCMPYMEHMO08 0L
usMepeHuli OIUH U Y2los;

*  wvlUUCAML  NIOWAOU NPAMOY20IbHUKOS, — K8AOpAamos, 00beMbl NPAMOY20NbHbIX
napanienenunedos, Kyoos.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:
®  BLIYUCIAMb PACCMOSAHUA HA MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUSX, NIOWAO0U YUACMKO8
NPAMOY2071bHOU (hOpMbL, 00BEeMbl KOMHAM,
*  BBLINOAHAMb NpOCMeUuUue NOCMPOEHUs. HA MECHOCTIU, HE0OX0OUMbLE 8 PeAIbHOU HCUSHU,
*  oyeHUBaMb pazmepwvl peanbHblx 00BEKMO8 OKPYHCAIOUe20 MUpQ.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaimeHOBaHuMe pa3lenoB W TeM KosngectBo vacos DnekTpoHHBIE (IUPPOBEIC)
/Il | IPOrpaMMBbI BCero| KOHTPO | mpaxTn o0pa3oBarelbHbIe PECYpPChl
JbHBIE | YECKHE
paboThl| paboTHI
1 AKTyanusanus 3HaHUI HadaabHON 1 0 0 Buneodpunsm
IIKOJIBI
2 HarypanbHble uncna v mKasbl 3 0 0 VYuu.py,
Mpe3eHTaIHs K
YPOKY
3 CnoxxeHue 1 BbIUUTaHUE 4 0 0 WNHutepHeT pecypcsl,
HATYpPAJIbHBIX YUCET Meanadaiin,
Mpe3eHTaINs
4 YMHOXEHHUE U ACIICHUE 5 1 0 POI, Buneoypox,
HaTYpaJIbHBIX YUCEI HUHTEPHET PECYpPChI
5 [Tnomaau u 06beMBI 3 0 1 VYuu.py,
Ipe3eHTalMsl K
YPOKY




6 OOBIKHOBEHHBIE TPOOH 4 PO, Buneodpunbm,
(hoxcBopI
7 JlecsiTuunblie IpoOH. 4 HHTtepHeT pecypcsl,
Cnoxenue Y BBIYMTaHUE Meaunadaiin,
JECATUIHBIX APOoOeit MPE3CHTAHS K YPOKY
8 YMHOKEHUE U JIETICHUE 5 PO, Yuu.py,
JECSITUUHBIX ApoOeit Mpe3eHTals,
Meanadaitn
9 NHCcTpyMeHTHI 2 Buneoypok
JUI.  BBIUMCIEHUM W HU3MEPEHHI.
Pemenne 3amau Ha ompezaeneHue
paccTostHus
MeX1y O0BEeKTaMH.
10 | UroroBoe nmoBTOpEHUE Kypcea. 3 POII
[IpoBepounas pabora.
Bcero no kypcy 34




ITOYPOYHOE IINTAHUPOBAHUE

5 A,5 B yuureas baxrosa O.10.

5B, 5T knaccel yuurean Copoxuna A.B.

Ne | Tema ypoxka KonnuectBo wacoB | Jlata 20P
n/ U3yYeHUS
- BCET | KOHTP | MPaKT
0 paboThl| paboT
Bl

1 [HarypanbHble uncna. 3anuch U 1 0 0 (03.09 Buneodpuism
YTCHUE HATYpaIbHBIX YUCE.

2 [HarypanbpHble yucna. 1 0 0 |10.09 VYuu.py,
Apudmernueckue neiicrsus. [opsiiox [Ipe3eHTa
apru(pMETHIECKUX JCHCTBUH. U K

YPOKY
3 |CpaBHEHUE HaTYpaJIbHBIX YUCET. 1 0 0 |17.09 HNutepner
CpaBHEHHE C HYJIEM. pecypchl,
Meauadai,
MIPE3CHTALIMS
4 |Pemenue 3a1a4 ¢ HOMOIILIO IIKAJIBL. 1 0 0 [24.09 POII,
BUJICOYPOK,
WHTEPHET
pecypcbl

5 [Pemenue 3a1a4 apupMeTHIECKUM 1 0 0 |01.10 Yuu.py,
CIIOCOOOM. Ipe3eHTa

s K
YPOKY

6 [Pemenune 3ama4 ¢ IOMOIIBIO 1 0 0 (08.10 PO,
YpaBHEHUS. BHICO(DUITEM,

hokcBOpa

7 |PemieHue 3aa4 Ha OBYKEHUE II0 1 0 0 |15.10 HNutepner
pexe. pecypchl,

Meauadaii,
MIPE3CHTALIMS
K YPOKY

8 [Pemienue 3a1a4 Ha MOKYIKH. 1 0 0 [22.10 PO,
VYuu.py,
IIpe3eHTa
1us,
Meaunada
Wn

9 |Pemienue 3aa4 Ha BCTPEUHOE 1 0 0 ]05.11 Buneoypok
TBHKCHHE.

10|Pemmenue 3a1a4 Ha BCTPEUHOE 1 0 0 [12.11 POIII
TBUKEHHE C TOMOIIBIO BBIPAKECHHSI.

11 [Pemrenune 3a1a4 Ha OBUKEHUE B 1 0 0 |19.11 Buneodunsm
OJIHOM HANpaBJICHUH.

12 |Pemenne 3a1a4d Ha IBMKEHNE B 1 0 0 [26.11 VYuu.py,
OJIHOM HAIPaBJICHUH Mpe3eHTa
anredpandecKuM crocooom 1S K

YPOKY
13|Pemenue 3a1a4 Ha TOKYTIKH 1 0 0 (03.12 HNutepner
QIreOpanvaeckiuM crmocooom pPECYPCHI,




Meaunadaiin,

MIPE3CHTALIMS
14 [Penienne TEKCTOBBIX 3a7a4 Ha 1 (10.12 POII,
HaxXOoXXJeHHe Tuiontaaey. EqnHnIb BUICOYPOK,
M3MEPEHUI WHTEPHET
pecypcbl
15 |Pemienne TEKCTOBBIX 3a/1ay Ha 0 [17.12 VYuun.py,
HaxoxJeHne 00béMoB. Jlornueckue MpEe3eHTa
3aaun s K
YPOKY
16 [[Ipoepounas padota Nel mo Teme: o [24.12 POIII,
«JlercTBUS C HATypaIbHBIMU BHICO(DUITBEM,
YUCITAME) (hoxcBOpA
17\Pemienue 3a1a4 Ha 4YacTU U JTOJIH. 0 0 14.01 HNutepner
pecypchl,
Meauadai,
MPE3CHTALIMS
K YPOKY
18 [Pemienne ypaBHEHHUH. 0 0 |21.01 POIII,
Yun.py,
Mpe3eHTa
s,
Meaunada
W
19 [Pemrenue 3a1a4y Ha ABUKEHUE C 0 0 (28.01 Buneoypok
OOBIKHOBEHHBIMU APOOSIMH.
20 |PeweHue 3a7a4 Ha MOKYIKU C 0 0 ]04.02 POIII
OOBIKHOBEHHBIMU APOOSIMH.
21 |Pemienue 3a1a4 Ha paboTy. 0 0 ]11.02 Buneodpmibm
22 |BBIYKCIIEHUE YHCIOBBIX BBIPAKEHUM C 0 0 |[18.02 VYuu.py,
ECATUUHBIMH IPOOSMHU. npe3eHTa
s K
YPOKY
23 |PemieHue ypaBHEHHH C I€CATUUHBIMU 0 0 |[25.02 HNurepner
TpOOsIMHU. pecypchl,
Meaunadaiin,
pe3eHTalUs
24 |PeuieHue 3a7a4 Ha JBHKEHHUE C 0 0 03.03 POII,
ECATUYHBIMH IPOOSMU BUJICOYPOK,
WHTEPHET
pecypcehl
25 |Pewienue 3aaa4 ¢ MIOMOILBIO 0 0 ]10.03 VYuu.py,
YpaBHEHMIA npe3eHTa
s K
YPOKY
26 |Pemenue 3a1a4 Ha COBMECTHYIO 0 0 17.03 POII,
paboTy ¢ AECITUYHBIMU JPOOSIMH. BUJCO(DUITBM,
dhoxcBOpa
27 |PemieHue TEKCTOBBIX 3a/1a4 HAa YacTH U 0 0 ]01.04 WNHurepuer
ITOJIA C IECATUYHBIMH IPOOSIMHU. pecypcHl,
Meaunadaiin,
MIPE3CHTAIIHS
K YPOKY
28 |Pemienue 3a1a4 Ha BCe 0 0 08.04 POIII,
apudmeTnyeckue NeUCTBUS C Yuu.py,




MECATUYHBIMH IPOOSMHU. Mpe3eHTa
s,
Meaunada
W
29 [PemeHue JOrMYECKUX 3a/a4. 1 0 0 15.04 Buneoypok
30 |Pemenue 3agad o teMme «Harnmaomag | 1 0 0 22.04 POIII
FEOMETPUS»
31 |Pemenue 3agad no teMme «Harnmaomag | 1 0 1 29.04 Buneodunsm
FEOMETPUS»
32 [[IpoMekyTOYHAAl aTTeCTAIUSA 10 06.05 VYuu.py,
KypCy Mpe3eHTa
uus K
YPOKY
33 |Pemenre KOMOMHATOPHBIX 3a/1a4. 1 0 0 [13.05 HNutepner
MTorosoe nosropenue. Pemenne pecypcsl,
3a/1a4 Ha IUJIOCKOCTH. JlnarpaMmsl. Meaunadaiin,
MIPE3CHTALIMS
34 [[IposepouHas pabota Ne2 o Teme: 1 1 0 1]20.05
«JIEUCTBUS C IPOOHBIMU YUCTAMUY)
Bcero 33 2 3

YYEBHO-METOAHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

1) E.3maeBa Pemenue 3a1au Ha nBmwkeHne/ matrematuka 2019.

2) A.B. lleBkun u ap. COopHUK 33134 JuIst ydamumxcs 5-6 kinaccoB. —M.: «Pycckoe cioBo- PCy»
2015.

3) A.B. CnuBak Teicsiua u ogHa 3agava no mMarematuke. Jlns ywammuxes 5-7 knaccoB. — M.:
[IpocBemienue,- 2 uza. 2015.

METOAUYECKHUE MATEPHUAJIBI J1JIsd YYUTEJIA

1. W.H. Cmupnosa, B.A. CmupHoB ['eomeTpuueckue 3aaun ¢ IpakKTUYECKUM COJIEpKaHUEM:
yuebHoe nocobue, M.: MITHMO 2020.

2. N.®. lapeirun, A.B. IlleBkun 3amaun Ha cMekanky/ YdyeOHoe mocodue mis 5-6 KiaccoB
obmreo0pazoBarenbHbIX yupexaenuii, M: Ilpocsemenne 2015.

3. JL.B. lllenexoBa CroxeTHbIE 3aja4M 110 MAaTEMATUKE: 3aJaYHUK- MPAKTUKYM (JIEKTPOHHBIN
pecypc): yueOHo- MeTonudeckoe nocooue/ Mocksa; bepnun: Jlupext- Menua 2015.

4. B.IL AnexcangpoBa Marematuka. 5 kinacc. [Ipaktukym. I'oroBumces k I'MA: Mocksa:
Nurennext- Lentp 2013.

5. A.B ®apkoB Maremarnueckue Kpy Ku B 1koje 5-8 kiacc, M.: Aiipuc- IIpecc 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH HUHTEPHET

Yuu.py

POIII

BUJICOPOJINKH
IPE3eHTAalMH K ypoKaM
3BYKO3alHCU
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