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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma yweOHOro kypca «MaremMaTuyecKui MpPakTHUKyM» [UIsi S Kiacca
OCHOBHOTO 00m1Iero o0pa3oBaHus CcocCTaBieHa Ha oOcHOBe @enepalbHOTO TroCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO OOIIEr0 OOpa30BaHHUS M DJIEMEHTOB COJIEpPXKaHHUS IO
MaTeMaTuKe.

YueOHblii Kypc «MareMaTH4ecKHil MPaKTUKyM» BXOJUT B YHCJIO NPEAMETOB W3 YacTH
y4eOHOro IiaHa, popMupyemMoi ydacTHUKaMHM 00pa3oBaTelibHBIX OTHOIIeHUH. Ha uzyuenue xypca
oTBenieHo 34 Jaca (1 yac B Hezeno).

COJAEP)KAHUE YYEBHOI'O KYPCA

DJIeMeHTbI TEOPUH MHOKECTB U MaTeMAaTH4YeCKOM JTOTUKH

Cornmacao ®I'OC ocHOBHOTO 00I1Ier0o 00pa3oBaHUs B KypC MaTeMaTHKUA BBEIEH pasjel
«Jloruka», KOTOpBI HE IpenaroaracT JONOJHUTEIbHBIX 4acOB HAa M3YYEHMHM U BCTPAUBAECTCS B
pa3nuyHBle TEMBl KYpCOB MaTeMaTHKH M HMHOOPMATHKU W MPEaBapsSeTCs O3HAKOMIICHHEM C
3JIEMEHTaMU TEOPUH MHOXKECTB.

DJIeMeHTHI JIOTUKHU

Onpenenenue. VYTBepxkaeHus. AKcMOoMbl U TeopeMbl. JlokazarenbctBo. Ilpumep u

KOHTPIIPUMED.
BoickasbiBanus

VICTUHHOCTB U JIO)KHOCTH BBICKA3bIBAaHUS.

HartypaabHble ynciaa u Hy1b. HarypaJbHbIi psx 4Mces U ero CBoicTBa

HarypanbHoe 4yuciio, MHOKECTBO HaTypaJIbHBIX YHCEI U €0 CBOMCTBA, U300pakeHne
HaTypaJbHBIX YHCEJ TOYKAMHU HA YHCIOBOW MPSAMOM.

Hcnonp30BaHnEe CBOWCTB HATYpaJIbHBIX YKMCEN IPU PELICHUH 33]1a4.
3anuch U YTeHHe HATYPAJIBHBIX YHCeJ

Paznuuune mexny nudpoi u yuciom. Ilo3unronHas 3anuch HaTypaIbHOrO YKCIa, TOMECTHOE
3HaYeHue LUQpPbI, pa3psAbl U KIACCHl, COOTHOIIEHHE MEXIY JBYMs COCEIHUMH pPa3psIHBIMU
€AMHMIIAMHU, YTEHUE U 3al1Ch HaTypalbHbBIX YUCEIL.

OxpyrieHue HATYPAJIbHBIX YK Ce]

Heobxonumocts okpyriienus. [IpaBuino okpyrieHus HaTypajdbHbIX YUCEN.
CpaBHeHMe HATYPAJIBHBIX YHCe], cpaBHeHHUe ¢ yncyaom 0

[TonsiTue 0 cpaBHEHMM YHCEJ, CPAaBHEHUE HATypaJbHBIX YUCEN APYr C IPYrOM U C HYJEM,
MaTeMaTHuYecKas 3aliCh CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

JleHCTBHSA ¢ HATYPAJIbHBIMU YUCJIAMHU

CrnoxxeHue M BBIYMTAHHME, KOMIIOHEHTBI CJIOKEHUS W BBIYMTAHMS, CBSI3b MEXKIY HHMH,
HAXO0XJ/IEHHE CYMMBbI U Pa3HOCTH, U3MEHEHHE CYMMbI U Pa3HOCTH NPU MU3MEHEHHUH KOMIIOHEHTOB
CJIOKEHMS U BBIYMTAHUS.

YMHOKEHUE U JieNIeHne, KOMIIOHEHTbl YMHOKEHHS U I€JICHUS], CBSA3b MEX/Ty HUMHU, YMHOXEHHE
U CJIOXEHHWE B CTOJOWK, JEJICHHE YTOJIKOM, MpOBEpKa pe3yibTaTa € MOMOLIbIO MPUKUAKH M
00paTHOTO JEHCTBUA.

[TepemMecTUTENBHBIN U COUETATENBHBIN 3aKOHBI CJIOKEHUS U YMHOXKEHUS, paclpeeIuTeNbHbIN
3aKOH YMHOXEHHS OTHOCHUTEIBHO  CJIOXEHHS, 000CHO8aHue  ancopummos8  6bINOJIHEHUS
apugpmemuueckux oeticmauil.

CremneHb ¢ HATYPAJIbHBIM NOKa3aTeleM

3anuch yuciaa B BUAE CYMMBI Pa3psiIHBIX CJIaraeéMblX, NOPSJOK BBHINOJHEHMs AEHCTBUM B
BBIPAKCHUSX, COICPKAIUUX CTEIEHb, BHIYMCICHUE 3HAYCHUN BBIPAKEHUH, CONEPIKAIIUX CTCIICHb.
YucnoBble BbIPpAKEeHUS

YuciioBoe BBIpaKEHUE U €TI0 3HAYEHUE, ITOPSI0K BBIITOJIHEHUS IEHCTBUM.

JleneHue ¢ ocTaTKOM



Jlenenue ¢ ocTaTKOM Ha MHOXECTBE HATYPaJbHBIX YHUCEI, C80UCMBA OelleHUsi ¢ OCMAMKOM.
[TpakTuyeckue 3a1a4u Ha JICIIEHUE C OCTATKOM.
AsredOpanyeckue BbIpasKeHU s

Hcnonp3oBanue OykB Juisi 00O3HAUEHHUS YHMCEN, BBIYMCICHUE 3HAYCHHS alreOpanvyeckoro
BBIPQXKCHHS, MPUMEHEHHE alreOpandecKuX BBIPAKEHUH IS 3alHCHU CBOUCTB apu(PMETHYECKUX
neicTBuil, MpeoOpa3oBaHue alredpanyecKux BhIPAKEHUH.

Apoon
OO0bIKHOBEHHBIE IPOOH

Honst, gacth, [podHOE yKcio, Apodb. poOHoe yncio Kak pe3ynbraT nenenus. [IpaBuibHbIe U
HeIpaBUJIbHBIE IPpOoOU, CMEeIIaHHas IPOOk (CMEIIaHHOE YHCIIO).

3anmuch HATYpaJIbHOTO YHWClIa B BUAE ApoOM € 3aJaHHBIM 3HaMEHaTeleM, MpeoOpa3oBaHUe
CMEIIaHHOH IpoOH B HEMPABMWIBHYIO Ip0Obh M HA00OPOT.

CrnoxeHre ¥ BBIMUTaHHE OOBIKHOBEHHBIX JIPOOEH ¢ OJIMHAKOBBIMU 3HAMEHATEIISIMHU.

CrnosxeHue ¥ BBIYMTaHHE CMEIIAHHBIX YHCET C OJIMHAKOBBIMH 3HAMEHATEIISIMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUU U UX NPUMeHeHUe NPU BbINOIHEHUU OeliCTEU.
JecATHYHBIE TPOOH

Ilemas u nppoOHas yacTu aecaTuyHou npodu. IlpeoOpa3oBaHue AecATUYHBIX ApobOel B
oObIkHOBeHHBIE. CpaBHEHUE AECATHUHBIX ApoOeil. CokeHne W BBIUYUTAHUE ACCATUYHBIX IpoOei.
OxkpyrieHue AecITUYHBIX ApoOel. YMHOXKEHHE U JeJIeHHe NECATHUHBIX Apobei. [lpeobpasosarnue
00bIKHOBEHHbIX Opobell 6 Decamuunbie Opoou. Koneunvie u beckoneunvle decsmuunvie Opoou.

YpaBHeHus

[TonsiTHe ypaBHEHUS Y KOPHS YPaBHCHHUS.

Penienne TeKCTOBBIX 32124
EnuHuubl u3mepennia:

JUTMHBI, TUIOMANH, 00beMa, MacChl, BpEMEHH, CKOPOCTH. 3aBHCUMOCTH MEXIY CIMHHIIAMHU
U3MEPEHUS KaKI0M BETUYMHBI. 3aBUCUMOCTH MEXIY BETUYMHAMU: CKOPOCTh, BPEMSsl, PACCTOSHUE;
MIPOM3BOIUTENLHOCTD, BpeMsi, padoTa; IIeHa, KOJMYECTBO, CTOMMOCTb.
3agaun Ha Bce apuMeTHYECKHUE JeICTBUA

Pemenne TekcTOBHIX 3amau apudmermueckum crocobom. Mcmonp3oBaHHMe TaOIUIL, CXeM,
YepTekKel, APYTuX CPeACTB MPEACTaBICHUS JAHHBIX MPHU PEIICHUN 33Ja4H.
3agaun Ha QBMKeHHe, pa00Ty M NOKYNIKH

Pemennie HecIOXKHBIX 3a7ad Ha JABM)KEHHE B MPOTUBOMOJIOKHBIX HAMPABICHUSIX, B OJHOM
HANPaBIICHUH, ABM)KCHUE 110 PEKe 10 TCUSHUIO U MPOTHUB TeUeHUs. Perenne 3a1ad Ha COBMECTHYIO
pabory. [IpumeHenue apooOeit mpu pereHun 3aaad.
3agaum Ha YaCTH, 10JH, TPOUEHTHI

Pemenue 3a1ay Ha HAXOXKACHHUE YACTH YHCIIA M YUCIIA TI0 €T0 YaCTH.

Penrenue 3amad Ha I0JIH.

Jlornueckue 3agauu

Pemienrie HECOKHBIX JIOTUYECKUX 3adad. Peulenue 102uyeckux 3a0ay ¢ nomoupio 2pagos,
maobauy.

OcHOBHbBIE MeTO/IbI PellleHUsI TEKCTOBBIX 32/1a4:
apudmernueckuii, mepedoOp BapHaHTOB.

ININTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE
® OTBETCTBEHHOE OTHOIIEHHE K YYEHHMIO, TOTOBHOCTM U CIIOCOOHOCTH OOydYarommxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIIMU K O0YYECHHUIO U IO3HAHMIO;
* (¢opMHpOBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHH M COTPYJHHYECTBE CO
CBEpPCTHUKAMHM, CTapIIMMU U MIAAIIMMU B 0Opa3oBaTelIbHOM, y4eOHO-HCCIIEN0BATENbCKOMH,
TBOPUYECKOM U IPYIHX BUJAX NEATEIBHOCTH;



YMEHME SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M INHCBMEHHOH peuw,
MOHUMATh CMBICII IOCTaBJICHHOMN 3a/1a4M, BBICTPAUBaTh apryMEHTALUIO, IPUBOAUTE IPUMEPHI
U KOHTPIIPUMEPHI;

NepBOHAYAIbHOE MPEJICTAaBJICHHE O MaTeMaTU4YecKOil Hayke Kak cdepe uenoBeYecKoi
JESTENIbHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIN3ALNY;
KPUTHUYHOCTb MBIIUIEHHS, YMEHUE PACIIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTIIMYATh TUTOTE3Y OT (PaKTa;

KpEaTUBHOCTh MBIIUJICHUS,, WHUIMATUBA, HAXOAYMBOCTb, AKTHUBHOCTb IPU pPELICHUH
apuQMeTHUYECKUX 3a/1a4;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT yueOHOU MaTeMaTUYECKOM e TENbHOCTH;
dbopMupoBaHUE CIIOCOOHOCTH K AMOLIMOHAIILHOMY BOCHPHATHIO MAaTEMAaTHUYECKUX OOBEKTOB,
3a/1a4, PELICHUM, PacCyKICHUH;

METAIIPEIMETHBIE

CIIOCOOHOCTh CaMOCTOSITENILHO TUIAHUPOBATH AJbTCPHATUBHBIC ITYTH JIOCTHDKCHUS IIETICH,
OCO3HaHHO BbIOMpaTh Haubonee S(hPeKTUBHBIE CIMOCOOBI peHIeHHs] Y4eOHBIX H
MO3HABATEIIBHBIX 33]1aY;

YMEHHUE OCYIIECTBISATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOAMMBIE KOPPEKTHUBBHI;

CIIOCOOHOCTD aJICKBATHO OLICHHUBATH IIPABHUJIBHOCTb HJIN OIIMOOYHOCTH BBLIIOJIHEHHS y‘Ie6H0ﬁ
3aJa4u, eé O6’beKTI/IBHy}0 TPYAHOCTDb U COOCTBEHHbBIE BO3MOKHOCTH €€ PCIICHUA;

YMEHHUE YCTaHABIIMBATh IPUYMHHO-CIICCTBEHHBIE CBSI3H; CTPOUTH JIOTHYECKUE PACCYKICHHUS,
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHbBIE U 110 aHAJIOTUN) U BHIBOJIBI;

yMEHHUE co3[aBaTh, IPUMEHSITh U MPeoOpa3OBbIBATH 3HAKOBOCHMBOJIMYECKHE CPE/ICTBA,
MOJIENI M CXEMBbI JUISl pellieHHsI YUeOHbIX U M03HABATEIbHBIX 3a/1a4;

pa3BUTHE CIIOCOOHOCTH OpPraHU30BbIBaTh Yy4eOHOE COTPYIHHUYECTBO U COBMECTHYIO
JIESITENIbHOCTD C YYUTENIEM U CBEPCTHUKAMHU: ONPEIEIISATH 1IeJIH, paclpeAesaTh QYHKIMH U POTIU
YYaCTHHUKOB, B3aUMOJIEHCTBOBATh U HAXOJUTh OOIINE CIIOCOOBI pabOThI;

yMeHue paboTaTh B IpyIle: HAXOAUTh 00Iee peleHHe U pa3periaTh KOH(QIUKTH HA OCHOBE
COrIacOBaHUsl MO3MIMH M ydéra MHTEpPEeCcOB; Ciylarh napTHEpa; (HOpMyIHpOBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHHUE;

dopmupoBaHne y4eOHOH U OOILIENONb30BATENLCKOM  KOMIETEHTHOCTH B 00JacTu
UCIIOJIb30BaHHUS MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTU (UKT-
KOMIIETEHTHOCTH);

NepBOHAYaAIbHOE MPEJCTABICHNE 00 HAESIX U 0 METOJaX MaTeMaTUKH Kak 00 YHHBEPCAIbHOM
A3BIKE HAYKU U TEXHUKU;

pa3sBUTHE CIIOCOOHOCTH BHUJAETh MaTeMaTHYECKyI0 3ajady B JAPYIMX JIUCHMIUIMHAX, B
OKpYKaIOIIeH )KU3HH;

YMEHHE HaXOAWTh B Pa3IMYHbIX HCTOYHHKAX HHGPOpPMAIUIO, HEOOXOAUMYIO ISl pelieHus
MaTeMaTUYeCKUX MpoOJsieM, U MPEJCTaBIsITh €€ B MOHIATHOM (hopMe; MPpUHUMATh PELIeHHE B
YCIIOBUSIX HETIOJHON U N30bITOYHON, TOYHON U BEPOSTHOCTHOM MH(OpMaLIny;

YMEHHME IOHMMaTh W HCIOJb30BaTh MaTE€MaTHUYECKHE CpEACTBA HArJISIAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) A1 WLIIOCTPALMK, UHTEPIIPETALINN, apTyMEHTALUH;

YMEHUE BBIIBUTaTh THIIOTE3bI IIPH PELICHUH YUeOHBIX 3a71a4 U TOHUMaHHU HEOOXOJUMOCTH UX
IIPOBEPKHU;

[IOHUMAHUE CYIIHOCTH aJIrOPUTMUYECKUX MPEANUCAHUNH U yMEHUSA JCHCTBOBAaTb B
COOTBETCTBUU C IIPEIIIOKEHHBIM aJITOPUTMOM,;

YMEHHUE CaMOCTOSITENIbHO CTaBUTh L€JIM, BBIOMpPATh M CO34AaBATh AJTOPUTMBI Ul PELICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIeM;

CHOCOOHOCTH MJIAHUPOBATH U OCYIIECTBIIATH ACATEIbHOCTD, HAIIPABICHHYIO HA pEIICHHUE 3a71a4
HCCIIEI0BATEIBCKOTO XapaKTepa;



HPEAMETHBIE

OnepupoBath Ha 6a30BOM ypOBHE (pacro3HaBaTh KOHKPETHBIC MPUMEPHI OOIIUX MOHITHIA 110
XapakTEepHbIM MPU3HAKAM, BBIMIOJHATh JIEUCTBUS B COOTBETCTBHU C OINPEICICHUEM W
NPOCTEHIIMMU CBOMCTBAMHU TOHSATUN, KOHKPETH3UPOBATh IpHUMepaMu OOIIMe TOHSATHUS)
MOHSTUSIMHA: MHOXECTBO, 3JIEMEHT MHOKECTBA, IIOJIMHOKECTBO, IPUHAITICKHOCTb;

3agaBaTb MHOXKECTBA IIEPCUUCICHUEM HUX DJIEMCHTOB;

B noBceqHeBHOM :KN3HH ¥ NIPU U3YYE€HUH JPYTHUX NPeIMETOB:
® pacCIoO3HaBaTh JJOTHYCCKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

OnepupoBath Ha 0a30BOM YypOBHE TMOHSATHSAMH: HATypalbHOE YHCIO, IEJI0e YHUCIIO,
O0OBIKHOBEHHAs APOOb, IeCATUYHAS JPOOB;

UCIIOJIB30BaTh CBOMCTBA YMCEN U MpaBHJa ACHCTBHH C LEIBIMH M JAPOOHBIMH YMCIaMU TPU
BBIIIOJIHCHUH BBIYUCIICHUN;

BBITIOJIHATDb OKPYITICHUE LCJIbIX YUCCIT U ACCATUYHBIX 11p06el71 B COOTBCTCTBUMU C IIPABUIIAMH,
CpaBHHBATb 4YMCJIA.

B noeceonesnoit scuznu u npu uzyueHuu Opyux npeomemos:

OLICHUBATH PE3YyJIbTAThI BBIUMCIICHU N IIpH PCHICHUHU ITPAKTHYCCKUX 3aJia4;
BBITIOJIHATE CPABHCHUC YN CCII B PCAJIBHBIX CUTYAllUAX

COCTAaBJIATh YHUCIIOBBIC BBIPAXKCHUS IIPU PCHICHUHN IMPAKTUYCCKUX 3adad U 3aaa4 U3 OPYIrux
y‘le6HbIX peaAMCTOB.

CTaTHCTHKA M TeOPUA BePOSITHOCTEN

IIpencraBiiaTh NJaHHBIE B BUJIE JUAIPAMM,;
YUTaTh UH(OPMALINIO, TPEJICTABICHHYIO B BUI€ TaOIUIIbI, AMATPAMMBI.

TekcToBbI€E 3272491

Perrate HeClOXKHBIE CIOKETHEIE 3a1a4d Pa3HbIX TUIIOB HA BCC apH(bMCTH‘IeCKPIe I[CflCTBHSI;

CTPOUTH MOZCIIb YCJIIOBHUA 3adavu (B BUIC Ta6J'II/II_ILI, CXCMBI, pI/ICYHKa), B KOTOpOﬁ JaHbI
S3HAYCHHUA ABYX U3 TPEX B3aUMOCBA3AHHBIX BCJIMYWH, C LICJIBIO ITOMCKA PCUHICHUA 3a1a4u,

OCYHICCTBIIATDH CII0CO0 MoHucKa peUieHus 3a1a4r, B KOTOPOM PACCYKACHUC CTPOUTCSA OT
YCJIOBHA K Tpe6OBaHI/IIO HJIn OT Tpe6OBaHI/I$I K YCJIIOBHIO,

COCTAaBJIATH IIJIaH PCHICHUS 3a1da4U,
BBIACIIATD 3TAllbl pCHICHUA 3aa4U,

MHTEPIPETUPOBATh BBIYUCIUTENbHBIE PE3YyIbTaThl B 3aJaue, UCCIIEI0BaTh MOJIYyYEHHOE
pelIeHre 3a1a4u;

3HATh pa3IMyue cKopocTel 00beKTa B CTOSYEH BOJIE, TPOTUB TEUECHHUS U TI0 TEUEHUIO PEKU;
pelaTh 3aJa4y Ha HaXOKIEHNE YaCTH YHMCJIa M YUCIIA [0 €ro YacTu;

pelmiaTh 3aaa4u pa3HbIX THIIOB (Ha pa60Ty, Ha IIOKYIIKHU, Ha ,Z[BI/I)KCHI/IC), CBA3BIBAIOIIUX TPHU
BCJIMYHMHBI, BBIACIIATD 9TU BCJIIMUYUHBI 1 OTHOIICHUSA MCXKIY HUM

pe€miaTh HECJIOXKHBIC JIOTHYCCKUEC 3aJa4 METOI0M paccy>1<)1eHI/H71.

B noeceonesnoi scuznu u npu uzyuenuu opysux npeomemos:

BBIJIBUTATh THUIOTE3bI O BO3MOKHBIX MPEIEITbHBIX 3HAYCHUSX MCKOMBIX BEIWYHH B 33]aue
(lenatb MPUKUAKY)

Harnsanas reomerpust
I'eomerpuueckue ¢purypsi

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHAMH: (Urypa, TOUKa, OTPE30K, IMpsiMas, Iy,
JIOMaHasi, yroj, MHOIOYI'OJbHHUK, TPEYIOJBHUK M YETBIPEXYIOJBHUK, INPSMOYTOJIBHUK H
KBaJ[paT, OKPY>KHOCTb U KPYT, IPSMOYTOJIbHBIN Napaienenunes, Kyo.

N306paxkaTh nu3ydyaemble GUTYpPHI OT PYKU U C TIOMOIIBIO JIMHEHKH U [IUPKYJIS.

B noeceonesnoit scusnu u npu uzyyeHuu Opy2ux npeomemaos:



® pemath NPaKTUYECKHE 33]]a4H C MPUMEHEHUEM MTPOCTEHIIINX CBOMCTB (puryp.

H3MepeHus: M BbIYHMCIEHUSA

®  BBINOJHATH U3MEPEHHE JJINH, PACCTOSHUNA, BETUYHUH YTJIOB, C IOMOIIbIO HHCTPYMEHTOB IS
WU3MEPEHUH IUTMH U YTII0B; BBIYUCIIATH TUIOMIAINA IPSIMOYTOJIEHUKOB.,

B nogceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

® BBIUMCIATH PACCTOSHUST HAa MECTHOCTM B  CTAHJAPTHBIX CUTYyalMsIX, IUIOIIAIH
MPSIMOYTOJIbHHKOB;

®  BBIIOJHSATH IPOCTEHIIINE TOCTPOSHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOJUMbIE B peaibHON
YKU3HU.

DJIeMEeHThI TEOPHUH MHOKECTB 1 MATEMATUYECKOM JIOTUKH

* Onepuposamv (3Hamv onpedelieHue NOHAMUA, YMemb HOACHAMb €20 CMbICI, YMemb
UCNONb308aMb NOHAMUE U €20 CBOUCEA NPU NPOBEOCHUU PACCYIHCOeHUL, 00KA3amenbCma,
peutenuy  3a0a4) NOHAMUAMU. MHOIHCECMBO, XAPAKMEPUCMUKU MHONICECmBd, dleMeHm
MHOICECm8ad, NOOMHONCECE0, NPUHAOIEHCHOCTb,

* onpedenamv NPUHAONIEHCHOCTb dTIeMEeHMA MHOICECMEY, 3a0a8aAMb MHOICECMBO C NOMOWbIO

nepevucienuss 21eMeHmos, CJI08eCHO20 ONUCAHUSL.

B noBceiHeBHOM KU3HM M TPU U3YYEHHUH IPYTHX NPeAMETOB:
®  pacno3Hasamv j102UHeCKU HeKOpPpeKmHbvle 8blCKA3bIBAHUSL,
*  cmpoumbs YenouKu YMO3aKkIo4eHull Ha OCHO8E UCNOIb308AHUS NPAGUIL IOSUKU.
Yucna

o Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCIO, MHOINCECMBO HAMYPATbHBIX YUCell,
00bIKHOBEHHAsL OPOOb, decamudnas 0podb, CMEUWAHHOE YUCTO,

*  NOHUMamMb U 0OBACHAMb CMBLCIL NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

®  BbINONIHAMDb BbIYUCTIEHUS, 8 TMOM YUCTe C UCHONb308AHUEM NPUEMOB PAYUOHATbHBIX
8bIYUCTEHULL, 0O0CHOBLIBAMb AI2OPUMMbL BINOJIHEHUS OCliCIBULL;

®  BBINONIHAMb OKpY2JleHUe YeNblX YUcel U 0ecAmuyHblX Opoobell ¢ 3a0aHHOU MOYHOCHbIO,

*  Ynopaoouusams 4uUcCid, 3anuUcanHvle 8 8U0e 0ObIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

B noeceonesnoit yscusnu u npu uzyuyeHuu Opy2ux npeomemaos:

*  NpuUMeHAmMb NPAGUIA NPUOTIUNCEHHBIX BbIYUCICHUL NPpU peuleHuu NpaKmuyeckux 3aoad u
peuleHul 3a0ay Opy2ux yueOHvlX npeomMemos;

®  BBINOIHAMb CPABHEHUE Pe3VIbMAMO8 8bIYUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay, 8 mom
yuce npUOIUINCEHHBIX BbIYUCTEHULL,

*  cocmasnsime YUCIO8ble BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeuleHUU NPAKMUYeCKUx
3a0a4 u 3a0a4 u3 opy2ux y4eOHulX NpeoMemos.

YpaBHeHHsI U HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: PABEHCMB0, YUCI080€ pPABEHCMBO, YpPAGHEHUe, KOPEeHb

VpasHenusl, peuieHue YpasHeHUs, YUcio80e HepageHCmeo.
CTaTHCTHKA U TEOPHUS BEPOSATHOCTEl

*  Onepuposamb NOHAMUAMU. CIMOIOYAMbIE U KPY208ble OUASPAMMbL, MaAOIUYbl OAHHBIX,
cpedHee apugpmemuueckoe,

*  u3erekamv, UHGoOpMayuio, NPeOCmMasienHyro 8 mabauyax, Ha OUazpammax;

* cocmasnams maoauysl, CMPoOUmMs OUASPAMMbL HA OCHOBE OAHHBIX.

B noeceonesnoit ycuznu u npu uzyyeHuu opy2ux npeomemaos:

*  u361eKamv, UHMEPNPemuposams U npeoopas’oevleamy UHGOPMAYUIo, NPeoCmasieHHYIo 6
mabnuyax u Ha Ouazpammax, Ompaxscalowyro ceOUCMEA U XapaKmepucmuKu peanrbHbIX
npoyeccos u s61eHuUll.

TekcToBbIC 3a7a4H

e Pewamb npocmvle U CLONCHbIE 3A0AYU PA3HLIX MUNOS, A MAKICe 3a0aiu NOBbIUEHHOU

mpyoHocmu,



UCNONb308aMb PA3HbIe KPAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CIONCHLIX 3a0ay Os
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

3HAMb U NPUMEHAMb 00a CnNOCOOa NOUCKA peutenus 3a0ay (0m mpebosanus K yCio8uio u om
VCA08UsL K mpeboB8anuio);

MOOenUpo8ams paccyiHcoeHus npu NOUCKe peuteHus 3a0ay ¢ NOMOubio epagp-cxemvl,
8b10eIsIMb IMANbl PeUeHUs 3a0ayll U COOEPHCAHUEe KAAHCO020 IMand;

UHMEPNPEMUPOBaAms  BbIHUCIUMETbHbIE pesyibmamvl 8 3adaue, uccneoosams
NOJYYEHHOE peulerue 3a0ayu;

AHATUBUPOBATD BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHU. 08YX 00BEKMO8 U
UBMEHeHUe UX XApPaKmepucmuk Hpu COBMECMHOM OBUJCEHUU (CKOPOCMb,  8peMsl,
paccmosiHue) npu peutenuu 3a0a4 Ha 08udiCeHue 08yxX 00beKmos Kak 6 0OHOM, MAaK U 6
NPOMUBONOTIONCHBIX HANPABTIEHUSAX,

UCCe008amMb  8CEBO3MOJICHbIE CUMYAYUU NPU peuleHul 3a0ai Ha O8udiceHue Nno peke,
PaccmMampusams pasHvle CUCHeMbl OMCHemd,

peuiams pasHooopasnvle 3a0auu «HAd 4acmuy,

pewams 1 000CHOBbIBAMb C80€ peuleHue 3a0ay (8bl0esiMb MAMeMamuieckylo 0CHO8Y) Hd
HAXO0JICOEHUe YaCU YUCLA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICIA OPOOU;
0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0a4 PA3HBIX MUNO0S, CEA3BIBAIOWUX MPU
8eUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUIICEHUE); BbLOCISIMb MU GETUNUHBL U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU PeleHuU 3a0ai, KOHCMpyuposams coOCmeenHble 3a0ayu
VKA3AHHBIX MUNOS.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

8b10e/IsiMb NPU peueHul 3a0ay XapaKmepucmuku paccmMampusaemoll 8 3aoade cumyayuu,
omauuHble OM PeanbHulX (me, om KOMOopvlx a6CMpauposaiucs), KOHCMpPYuposams HOGble
cumyayuu ¢ y4emom Imux XApaKkmepucmuk, 8 YACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umosléams nI0MHOCMb eUecmsd,

pewiamsb U KOHCMPYUpo8ams 3a0ayu HA OCHOBE DACCMOMPEHUS DPealbHblX CUMYyayul, &
KOMOPbIX He mpeOyemcs MOYHbILL GbIYUCTUMENbHBLU Pe3YIbman;

pewanio 3a0a4u Ha 08UMICEeHUE NO peKe, paccmampueds pasnsvle cucmembvl omcdemad.

Harasignasi reomerpusi
I'eomeTpuuyeckue purypsl

H3zenexamo, unmepnpemuposams u npeobpaz0evleams UHGOPMAYUIO O 2e0MempUUECcKUX
Queypax, npedcmagieHHyI0 Ha YepmedHcax;

uzobpasicams uzyuaemvie Queypvl Om pyKu u ¢ NOMOWbIO UHCIPYMEHMOB.

I/I3MepeHHﬂ MU BBIYMCJICHU A

BbINOIHAMb UMeEPeHUe OUH, PACCMOSHUL, BEIUYUH Y208, C NOMOUBIO UHCMPYMEHMO8 OJisL
usmMepeHuil OUH U Y2108,

BLIYUCTIAMDL  NIOWAOU NPAMOY2OIbHUKOS, — KBAOPAMmMOo8, 00beMbl NPAMOY2ONbHbIX
napannenenuneoos, Kyoos.

B noeceonesnoit yscusnu u npu uzyueHuu Opy2ux npeomemaos:

BbLIYUCTIAMb PACCMOSAHUS HA MECMHOCIMU 8 CIAHOAPMHBIX CUMYAYUAX, NIOWAOU YYACKO8
NPAMOY2071bHOU hOpMbL, 00BEMbI KOMHAM;

6blNOJIHAMb npocmeﬁmue nocmpoerRusl Ha MeCmMHOCmUu, Heobxooumbie 6p€afle07j HCU3HU,
oyeHusambv pasmepsvl pealbHblX 00beKmos OKpyotcaroweco mupa.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHOBaHuE pas3nesioB U TeM Konnuectso yacos OnexTpoHHbIe (LIUPPOBHIC)
/I | IPOTPaMMBbI p— KOHTDOJIbHBIE | MpakTH yeckue | 00Pa30BaTeIIbHBICPECYPCHI
paboThI paboThI
1 AxTyanu3anys 3HaHUH HavaIbHOM 1 0 0 Buneopunsm
IIKOJIBI
2 HarypasbHble yiciia U MIKajibl 3 0 0 VYuu.py, npe3eHTanus K
YPOKY
3 CroxeHre UBBIYUTaHNE 4 0 0 WuTtepHeT pecypchl,
HATypaJbHBIX YHCEIT Menuadaii, mpe3eHTaIms
4 VYMHOKEHUE UIeTICHUE 5 1 0 PO, Bumeoypox,

HaTypaJbHBIX YHCET

WHTEPHET PECYpChl




[Imomaan noOBEMBI

VYuu.py, npe3eHranus K
YPOKY

OOBIKHOBEHHBIEIPOOU PO, Bugeopunbm,

(hokcBop
JlecsiTUuHBIEIPOOH. HNHtepHer pecypcsl,
Crnoxenue UBBIYMTAHUE Meauadaiil, npe3eHTanus K
JEeCATUYHBIXIpOoOei YPOKY

YMHOXEHUE UJEICHUE POII, Yuu.py,

JeCATUYHBIX IpoOei IIpe3eHTaLNs,
Mennadaiin

HNHCcTpyMEHTBI Buneoypok

JUIS.  BBIYMCICHW W HM3MEpPEHHIA.
Pemienne 3amau Ha omnpeneneHue

pacCTosHHUS
MEXy 00BEKTaMH.




10 | UroroBoe moBTOpEeHME KypCa. 3 POIII
[TpoBepounaspaboTa.
Bcero no xypcy 33




ITOYPOYHOE INTAHUPOBAHUE

No | Tema ypoka KomnnuecTBo wacos
/11
BCEro | KOHTPOJb | IPaAKTUYECKUE
HEIS paboThI
paboThI
1 [Harypanbuble yncna. 3anuch HITCHUE 1 0 0
HATYpaJIbHBIX YHUCEIL.
2 |HarypanabHble 4ncia. 1 0 0
Apudmernueckue neiictus.Ilopsmox
ApU(PMETUYECKHUX JTECHCTBUMN.
3 |CpaBHeHue HaTypainbHBIX yncesr.CpaBHEHHE C 1 0 0
HYJIEM.
4 |Pemenue 3a1a4 ¢ [IOMOIIBIO [IKAJIbL. 1 0 0
5 |Pemenue 3a1a4 apuMETHICCKUM 1 0 0
criocoOoMm.
6 [PemieHue 3a1a4 ¢ TOMOIIBIOYPABHEHHS. 1 0 0
7 |Pemenue 3a1a4 Ha IBUKCHHE 11O 1 0 0
peke.
8 [PemieHue 3a1a4 Ha MMOKYTIKH. 1 0 0
9 [Pemenue 3a1au Ha BCTPEYHOEIBUIKEHHE. 1 0 0
10 [Pemienue 3aau Ha BCTPEYHOE 1 0 0
ITBHYKEHHE C TIOMOIIIBIO BRIPKEHUSI.
11 |Pemenwue 3a1a4 Ha ABUKEHHUE BOAHOM 1 0 0
HaTPaBJICHUH.
12 [Pemrenue 3a1a4 Ha ABMKEHHUE B OJHOM 1 0 0
HaIPaBJICHUN
QIredpandeckuM CriocoOoM.
13 |[Pemenwe 3a/1a4 Ha TOKYITKH 1 0 0
IreOpanyeckuM CriocoOOM.
14 |[PemeHnue TEKCTOBBIX 3a7a4 Ha 1 0 1
Hax0XJeHue omanaei. EquHuiib n3Meperuii.
15 |PemeHue TEKCTOBBIX 3a7a4 HA 1 0 0
HaxoXxaeHne o0bEMOB. Jlornueckue3agauu.




16 [[IpoBepounas pabora Nel mo teme: 1

«/leicTBUSA ¢ HATypaIbHBIMUYUCIIAMU.
17Pewmenye 3aa4 Ha YaCTA U JOJH. 1

18 [Pemienue ypaBHEHHIA. 1

19 |Pemrenue 3a1a4 Ha IBUKEHUE C 1
OOBIKHOBEHHBIMU JAPOOSIMH.

20 [PemeHue 3a/1a4 Ha TTOKYIIKH C 1
OOBIKHOBEHHBIMU JPOOSIMH.

21 Pemenwue 3aa4 Ha paboTy. 1

22 BbIYHCIICHUE YUCIIOBBIX BBIPAKCHHMA 1
C IECATUYHBIMU JPOOSIMHU.

23 [PemieHuie ypaBHEHHH C 1
ECATHYIHBIME JIPOOSMHU.

24 |PemeHue 3a1a4 HA IBUKEHUE C 1
NECATHYHBIME JIPOOSIMU

25 [Pemrenmne 3a7a4 ¢ TIOMOIIBIO 1
YpaBHEHUU

26 [Pemenwe 3a/1a4 Ha COBMECTHYIO 1
paboTy C TECATUIHBIMU JTPOOSMHU.

27 |PemreHne TEKCTOBBIX 3a/7a4 HAa YaCTH 1
U JIOJTH C JICCATUIHBIMU JAPOOSIMH.

28 [Pemenue 3amay Ha Bce 1
aprudMeTHYECKHUEe IEUCTBHS C
ECATHYIHBIME JIPOOSMHU.

29 |[Pemrenne JOTMYECKUX 3a1a4. 1

30 [Pemrenue 3a1a4 1o TeMe 1
«Harnmsgnas reometpus»

31 [Pemrenue 3a1a4 Ha MIOCKOCTH. 1
JlnarpaMMsl.

32 |Pemenne KOMOMHATOPHBIX 3a/1a4. 1
HToroBoe moBTOpEHUE.

33 [[Iposepounas padota Ne2 mo teme: 1
«IEUCTBUS C TPOOHBIMU YHCIAMUY

34 |06o00maronuii ypox. 1

Bceero 34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

N.H. CmupnoBa, B.A. CMupHoB ['eoMeTpruueckue 3a1a4u ¢ MPAKTUYECKUM COJICPKAHUEM:
yaeOHoe nocobue, M.: MITHMO 2020.

N.®. apeirun, A.B. llleBkun 3amaun Ha cMekanky/ YdeOHoe mocobue mis 5-6 kimaccoB
obmeoOpazoBaTenbHBIX Yupexaenuid, M: [Ipocsemienune 2015.

JI.B. lllenexoBa CroxeTHBIC 3aJ1a4d TI0 MaTEMAaTHUKE: 3aJJaYHUK- TIPAKTUKYM (JIEKTPOHHBII
pecypc): yueOHo- MeToaudeckoe mocoorne/ Mocksa; bepnun: {upexr- Meana 2015.

B.JI. AnekcanapoBa Maremartuka. 5 knacc. [lpaktukym. ['oroBumcs k 'MA: MockBsa:
WNurennext- Lentp 2013.

A.B ®apkoB MaTtemaTtrueckue Kpy>KKH B mikose 5-8 kiracc, M.: Atipuc- [Ipecc 2017.

E. 3maeBa Pemenne 3amau Ha aBmxenne/ maremartuka 2019.

A.B. lleBkun u ap. COOpHUK 3a/1a4 U1 ydamuxcs 5-6 kinaccoB. —M.: «Pycckoe cioBo- PCy»
2015.

A.B. CnuBak Teicsiua u ofHa 3afada mo maremartuke. J[is yuyammxcs 5-7 kmaccoB. — M.:
[Tpocsewienue,- 2 uzn. 2015.
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