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COJAEPKAHUE YYEBHOI'O KYPCA

Pabouas nmporpamma yueOHOro kypca «MaremaTHdeckasl JIOTHUKay JUIs19 Kjacca OCHOBHOTO
ob1iero oOpa3oBaHusl cocraBieHa Ha ocHOoBe deepallbHOrO rocy1apcTBEHHOr0 00pa30BaTeIbHOIO
CTaH/1apTa OCHOBHOTO 00IIEro 0Opa3oBaHMs U 3JIEMEHTOB COJACP KAaHUS [10 MaTeMaTUKe.

VYueOHblil Kypc «MaremaTuyeckast JOTHKay BXOAUT B YUCIO MPEIMETOB U3 YaCTH y4eOHOTO
I1aHa, opMupyemMoit yuacTHUKaMH 00pa3oBaTesibHbIX oTHolIeHui. Ha n3yuenue kypca otBesneHo 34
yaca (1 yac B Hezenio).

DJIeMeHTbI TEOPUH MHOKECTB U MATeMaTH4YeCKOI JTOTHKH

Cornacno @®I'OC ocHoBHOrO 00mIero oOpa3oBaHMsS B KypC MaTeMaTHKH BBEACH pa3ziel
«Jloruka», KOTOpBIM HE NpEANOJaraeT JONOJIHUTEIbHBIX YacOB HAa M3YyYEHUU M BCTPAMBACTCA B
pa3nuyHBIE TEMBI KypCOB MAaTeMaTHKH M WH(GOPMATUKH M MpPEABapsAETCS O3HAKOMIICHHEM C
2JIEMEHTaMU TEOPUH MHOXKECTB.

DJIeMeHTBbI JIOTUKH

Onpenenenue. YTBepxkaeHUs. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. [IpumMep u KOHTpIpumep.
Bbicka3piBaHuA

M cTHHHOCTB ¥ JIOKHOCTH BBICKa3bIBAHUS.

HarypajibHble ync/ia 1 HyJIb. HaTypajbHBIi psig yMces U ero cBoiicTBa

HatypanbHoe uncio, MHOKECTBO HaTypajIbHBIX YHCET U €r0 CBOICTBA, N300pakeHUEHATYpaJIbHbIX
4ucell TOYKaMU Ha YUCIIOBOM MPSMOI.

Hcnons30BaHne CBOKCTB HATYPAJIBHBIX YHCEI IIPH PEIICHUH 3aa4.

3anuch U YTeHHe HATYPAJIbHBIX YHCel

Paznuune mexny mudpoil m uuciom. Ilo3unmoHHas 3amMch HATypaJlbHOTO 4YMCIA, ITOMECTHOE
3HaueHue WLUQPbI, pa3pspl U KIACChl, COOTHOIIEHHWE MEXAY ABYMs COCEAHMMM pa3psaHBbIMU
€IMHULIAMU, YTEHUE U 3alUCh HaTypaJIbHBIX YUCEIL.

Oxpyrienue HATYpPaJIbHBIX YHCE

Heo6xoanmocts okpyriieHus. [IpaBuio okpyriieHus: HaTypaabHBIX YHCEN.

CpaBHeHMe HATYPAJIBHBIX YHCeJI, CPaBHeHHe ¢ yncsaoM 0

[lonsTie O cpaBHEHUM 4HCEJN, CPABHEHME HATYPAIBHBIX YHCEN IpPYr C APYIOM H C HYJEM,
MaTeMaTHyecKas 3aluch CPaBHEHUH, CIOCOOBI CPABHEHUS YUCEIL.

JlelicTBHSA ¢ HATYPAJIbLHBIMH YHUCJIAMH

CrnoxeHue M BbIUNTAHUE, KOMIIOHEHTBI CIOXEHUSI M BBIYUTAHUS, CBSI3b MEXAY HUMH, HaXOXKJEHUE
CyMMBI M Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTU IIPU U3MEHEHHHM KOMIIOHEHTOB CIIOXKCHUSA U
BBIUUTAHUS.

YMHOXKEHUE U JEICHUE, KOMIIOHEHTbl YMHOKECHUS W JIE€JICHUS, CBA3b MEXIY HUMH, YMHOXECHUE U
CII0)KEHHE B CTOJIOMK, JIEJIEHHE YTOJIKOM, MPOBEpKa pe3yJbTaTa ¢ MOMOLIbI0 MPUKUIKK U 00paTHOTO
JNEUCTBUA.

[lepemecTUTENBHBIN U COYETATENBHBIA 3aKOHBI CIIOKEHUS U YMHOXKEHHUS, PACIIPEACIUTEIbHBIN3aKOH
YMHOKEHHUSI OTHOCHTEJIBHO CJIOXKEHUS, 000CHOBAHUE ANCOPUMMOS BbINOIHEHU aApUDMEemUiecKux
oeticmautl.

CreneHnb ¢ HATYpaJbHBIM NOKa3aTeJeM

3anuce 4ncia B BUAE CYMMBI Pa3psaHbIX CIIaraéMbIX, MOPSAO0K BBIITOJIHEHMS JEMCTBUN B BBIPAKEHUSX,
COJIEpXKAIIMX CTEIEHb, BBHIYMCIICHUE 3HAYCHUN BBIPAKEHUMN, COACP)KAIUX CTENCHb. YHCI0BBIE
BBIPasKeHHU S

UucnoBoe BbIpaKEHNE U €r0 3HAYECHHE, ITOPSIIOK BBIITOTHEHUS IEVCTBUM.

Jlesenne ¢ octaTkOM



JleneHue ¢ OCTaTKOM Ha MHOKECTBE HATYpaJIbHBIX YHCEI, CE0UCMEA OelleHus ¢ OCMAMKOM.
[IpakTuueckue 3a1a4u Ha AEIEHUE C OCTATKOM.
AJredpanyeckne BbIpaKeHUs
Hcnonb3oBanue OYKB 1711 0003HAUCHUS YUCEIT, BBIYUCIICHUE 3HAUCHUS alreOpandecKoro BEIPaKCHUS,
MPUMEHEHHUE anreOpauyecKuX BBIPAXKEHUN i 3aluch CBOWCTB apU(PMETHUECKUX JICHCTBHIA,
npeoOpa3oBaHue ANreOPanIecKiX BHIPAKESHUH.
Apoodu
OO0bIKHOBEHHbIE IPOOH
Jons, yacTb, IpoOHOE yKcio, Apoodsb. IpodHoe uncio kak pe3ynbrar AeneHus. [IpaBuibHbie U
HeNpaBUWIbHbIE Apo0OH, CMeIaHHast JpoOb (CMEIIaHHOE YHCIIO).
3anuch HATYpaJbHOTO 4KcCia B BUAE APOoOM C 3a/laHHBIM 3HAMEHATeleM, MpeoOpa3oBaHUE
CMEIIIaHHOM IpOoOH B HEMPABUIIBHYIO IPOOh M HA00OPOT.
CrnosxeHue 1 BoIYUTaHHE OOBIKHOBEHHBIX JIPOOEH ¢ OIMHAKOBHIMU 3HAMEHATEISIMHU.
CrnosxeHue v BBIYUTaHUE CMEIIAHHBIX YHUCEN C OJIMHAKOBBIMY 3HAMECHATEIISIMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmBUI.
JdecaTnuHblie 1podH
Lenast u qpoOHast yacTu necATUIHON 1poou. [IpeodpazoBanue NqeCITHUHBIX IpOOei B OOBIKHOBEHHEIE.
CpaBHeHue naecaTuyHblx ApoOel. CrokeHUE M BBIYHUTAHHE JAECATUYHBIX ApoOeit. OkpyrieHue
JECATUYHBIX ApoOeil. YMHOXKEHHE U IeIeHNE IECATHIHBIX Ipooei. [Ipeobpazosanue 0ObIKHOBEHHbIX
Opobeiti 6 decamuynvie Opoou. Koneunvie u beckoneunvle decamuynvle OpooU.
YpaBHenust
[ToHsiTHE ypaBHEHUS U KOPHS ypaBHEHUSI.
Perienne TeKCTOBBIX 33724
EauHunb1 u3MepeHuii:
JUIMHBI, TUIOMIaId, 00beMa, MacChl, BPEMEHU, CKOPOCTHU. 3aBUCUMOCTH MEXKY SAMHUIIAMH U3MEPEHUs
KOKIOW BEIWYMHBI. 3aBHCHUMOCTH MEXIy BEIMYMHAMH: CKOPOCTh, BpEMs, PACCTOSHUE;
MIPOU3BOIUTENLHOCTD, BpeMsi, padoTa; 1ieHa, KOJIMYECTBO, CTOUMOCTb.
3anaun Ha Bce apudMeTHUYeCcKHe eliCTBUSA
Pemenne TekcTOBBIX 3a/1a4 apupMETHUIECKUM CrIocoOoM. Mcnonbp3oBaHue TabIuIl, CXeM, YePTExKe,
JIPYTHUX CPEJCTB MPECTABICHUS JAHHBIX IPH PEIICHUH 3a]Ia4H.
3agauu Ha IBHKEeHUE, PA0OTY M MOKYNKH
Pemenune HeCIOXHBIX 3aJad HAa JBWKCHHE B MPOTHUBOIOJOXKHBIX HAMpPaBICHUSIX, B OJHOM
HaMpaBIIEHUH, IBIKEHHUE MO peKe M0 TEUYCHUIO U MPOTHB TeUeHHs. PeleHne 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeli mpu perieHnu 3a1au.
3aga4yu Ha YACTH, 10J1H, POLEHTHI
Pemenne 3amauy Ha HAXOXKJIEHHWE YaCTH YKCIA W YHCIA TI0 €ro YacTH.
Pemenwue 3ama4y Ha j0mH.
Jlornueckue 3agauu
Pemenrie HeCIOXKHBIX JIOTUYECKUX 3a/1au. Peutenue nocuyeckux 3a0ai ¢ nRomowwio epaghos, madauy.

OcHoBHbIE MeTO/IbI PellleHUsI TEKCTOBBIX 32/1a4:

apudmeTnuecKuii, mepedop BapuaHTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA

JIMYHOCTHBIE

OTBETCTBEHHOE OTHOUIEHWE K YYEHHIO, T'OTOBHOCTH U CHOCOOHOCTH OOy4aromuxcs K
CaMOpa3BUTHUIO ¥ CaMOOOPA30BaHUIO HA OCHOBE MOTHBALUK K O0YUYEHUIO U II03HAHUIO;
dopMHupoBaHHEe KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOINEHHH M COTPYJHHYECTBE CO
CBEpCTHHKAMHM, CTapIIMMU W MIIAIIIMMH B 00pa30oBaTeIbHOH, y4eOHO-MCCIIEI0BATEIBCKOM,
TBOPYECKOM U IPYI'UX BHJAX NESATCIBHOCTH;

YMEHHE SICHO, TOYHO, TPAaMOTHO H3JlaraTb CBOW MBICIIM B YCTHOM W INHUCBMEHHOW peuH,
MOHMMATh CMBICII MIOCTaBJICHHOMN 3a/1auM, BBICTpANBaTh apryMEHTALUIO, TPUBOAUTH IPUMEPHI
Y KOHTPHPUMEPHI;

NEpBOHAYAILHOE TMPEJCTABICHUE O MaTeMaTHYecKOoW Hayke Kak cdepe ueroBedecKoit
JEeSTEIbHOCTH, 00 ATamnax e€ pa3BUTUS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBHIIN3ALINM;
KPUTHUYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATh JIOTMUECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTIIMYATh TUMOTE3Y OT (PaKTa;

KpEaTUBHOCTb MBIIUJICHUSI, WHUIMATHBA, HAXOJYMBOCTh, AKTHUBHOCTh TIPHU PEIICHHUH
apupMeTUYECKHX 3a]1ay;

yMEHHUE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT yueOHON MaTeMaTHYECKOU 1eITeIbHOCTH;
dbopMupoBaHUE CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHYECKHX OOBEKTOB,
3aJa4, peleHul, pacCyKICHHI;

METAIIPEIMETHBIE

CIIOCOOHOCTh CaMOCTOSITENIbHO TUIAHUPOBATh aJbTEPHATUBHBIC IYyTH JOCTHXKEHUS LeJeH,
OCO3HAaHHO BEIOMpaTh Hambosee S(PPEKTUBHBIE CIIOCOOBI pEHICHHS] YYEOHBIX W
MIO3HABATEJIbHBIX 33/1a4;

YMEHHE OCYIIECTBIIATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBL;
CHOCOOHOCTH aJIEKBAaTHO OLIEHUBATH MPABMIIBHOCTh WJIH OIMIMOOYHOCTH BBITOJHEHHS YIeOHOU
3aa9u, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pEeIIeHUS;

YMEHHUE yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKUE PACCYKACHNUS,
YMO3aKJII04YeHUs (MHIYKTUBHBIE, 1eAYKTUBHBIE U 110 aHAJIOTUH) U BBIBOJIBI,

YMEHHE CO3[aBaTh, NPUMEHSITh W TPeoOpa3OBHIBATH 3HAKOBOCHMBOJIUYECKHE CPE/ICTBA,
MOJIENIN M CXEMBbI JUIsl pellieHHs] yUeOHbIX U M03HABaTEIbHBIX 3a/1a4;

pa3sBUTHE CHOCOOHOCTH OPraHU30BBIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO
JeSITeIbHOCTD C YUUTEJIEM U CBEPCTHUKAMMU: ONPEENATh LU, pacpeaessaTh (QyHKIUHU U pOIn
YYaCTHHUKOB, B3aUMOJIEHCTBOBATh M HAXOJUTh OOIINE CIIOCOOBI pabOThI;

yMeHHEe padoTaTh B IpyINe: HaXOAUTh OOlIee pelieHne U pa3perarb KOH(INKTH HA OCHOBE
COIJIACOBAHUS TMO3UIMH M ydyéTra HWHTEpecoB; cHylmarh MapTHEpa; (OpPMYIMPOBATH,
apryMEHTHpOBATh U OTCTauBaTh CBOE MHEHUE;

dbopmupoBaHne y4yeOHOM W  OOIIENOIb30BATEILCKOW  KOMIIETEHTHOCTH B 00JIacTH
UCTIOJIb30BaHUS UH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHi (MKT-
KOMIIETEHTHOCTH);

NEepBOHAYAIILHOE MPEJICTaBlIeHHE 00 HIesAX U O METOAaX MaTeMaTHKHU Kak 00 YHHUBEpCAIbHOM
SI3bIKE HAYKU M TEXHUKH;

pa3BUTHE CIIOCOOHOCTH BHJETh MAaTEeMaTHYECKYIO 3aJady B JPYIHX TUCIHIUIMHAX, B
OKpY’Kalolien )KU3HHU;

YMEHHE HAXOJWUTh B PA3IMYHBIX HUCTOYHHUKAX WH(POPMALHNIO, HEOOXOAUMYIO ISl PEIICHHS
MaTeMaTHYECKUX MPOOIJIEM, W MPENCTABIATh €€ B TOHATHON (hopMe; MPUHIMATH PEIICHHE B
YCIIOBUSAX HETOJHOW U U30BITOYHON, TOUHOM U BEPOSITHOCTHOW MH(pOpMAaLINY;

yYMEHUE TIOHUMATh W WCIOJIbh30BaTh MATEMaTHUYECKHE CPEICTBA HArJSIIHOCTH (PUCYHKH,
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YEepTEKH, CXEMBI U JIp.) AJI WLIIOCTPALMU, UHTEPIIPETALINN, apTyMEHTALUH;

YMEHUE BBIIBUTaTh TUIIOTE3bI IPU PELICHUHU YY€OHbIX 3a7ja4 U IOHUMaHHUs HEOOXOJUMOCTH UX
IIPOBEPKHU;

IIOHUMAHUE CYIIHOCTH aJIrOPUTMUYECKUX MPEANUCAHUNM W yMEHHUSA JCHUCTBOBAaTb B
COOTBETCTBUU C IIPEIIOKEHHBIM aJITOPUTMOM,;

YMEHHUE CaMOCTOSITENIbHO CTaBUTbH L€JIM, BBIOMpPATh M CO34AaBAaTh AJTOPUTMBI Ul PELICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIEM;

CHOCOOHOCTh MJIAHUPOBATh U OCYLIECTBIIATH ACATEIbHOCTb, HAIIPABICHHYIO HA pEeIlIeHUE 3a7a4
UCCIIEI0BATEIBCKOIO XapaKTepa,

INPEAMETHBIE

OnepupoBaTb Ha 6a30BOM YpOBHE (pacro3HaBaTh KOHKPETHBIE IPUMEPBI OOLIUX MMOHITUH 110
XapaKTepHbIM IPU3HAKAM, BBIIOJHATH JCUCTBHA B COOTBETCTBUU C OIPEICICHHEM H
NPOCTEHIIMMU CBOWCTBAMH MOHATHUH, KOHKPETH3HPOBATH NpPUMEPaMHU OOIIUE TTOHSITHS)
MIOHATUSMH: MHOKECTBO, 3JIEMEHT MHOXKECTBA, II0JAMHOKECTBO, IIPUHAJICKHOCT;

3a1aBaTb MHOXECTBA MECPCUUCIICHUECM X BJICMCHTOB,

B noBceqHeBHOM KM3HM U NIPU U3YYEHHUHU APYTUX MPeAMETOB:
L] paCHO3HaBaTI> JIOTUYCCKU HCKOppeKTHI)Ie BBICKA3bIBaAHUA.
Yucaa

OnepupoBaTb Ha 0a30BOM YpOBHE HOHATUSAMM: HATypalbHOE YHCIO, IEeJ0e YHUCIO,
OOBIKHOBEHHAsI IPOOb, IecITHYHAS JPOOb;

HCIIOJIF30BaTh CBOMCTBA YHCEI U ImpaBujia JEUCTBUM C LIEABIMUA U I[pO6HbIMI/I YucCliaMu IIpH
BBITNIOJIHCHUH BLIQHCHGHHﬁ;

BBITIOJIHATE OKPYITICHUEC HEJIbIX YHUCCI U ACCATUYHBIX I[p06el71 B COOTBCTCTBUM C IIpaBHUIJIaAMU;
CpaBHHBATb YHCJIA.

B noeceonesnoit ycuznu u npu uzyuenuu Opyzux npeomemos:

OLICHUBATH PE3YyJIbTAThI BBIUMCIICHU N IIpH PCUHICHUHU ITPAKTHYCCKUX 3aJia4;
BBITIOJIHATE CPAaBHCHUC YN CCII B PCAJIBHBIX CUTYAlIUAX

COCTaBJISITh YHMCJIOBBIE BBIPAXKEHUS MPU PEIICHUU MPAaKTHUUECKUX 3ajlad U 3ajad U3 JPYyrux
y4€OHBIX IPEIMETOB.

CraTucTHKa " TEOPpUA BepOﬂTHOCTeﬁ

Hpe]lCTaBJ'IHTI) JaHHBIC B BUAC IUArpaMMm;
qyuTaTh I/IH(l)OpMaI_[I/IIO, MNpEACTABJIICHHYIO B BUJIC Ta6J'II/II_U>I, AuarpaMMbl.

TexcToBBIE 3a729UH

PemraTe HECIOXKHBIE CIOKETHEIC 3ala4U pa3HbIX TUIIOB HAa BCC apI/I(l)MeTI/I‘-ICCKI/Ie I[CI\/'ICTBI/ISI;

CTPOUTH MOJIENb YCJIOBUS 3a/Jauydl (B BHUJE TaOJUIbI, CXEMbl, PUCYHKA), B KOTOPOH JaHbI
3HAYCHMS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIIMYUH, C LICJIBIO IIOMCKA PELICHU 3a1a4H;

OCYILECTBIIATh CIIOCO0 MMOMCKA PEIICHHs 3a/1a41, B KOTOPOM PAacCyKIEHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIK OT TPEOOBaHUS K YCIOBHIO;

COCTAaBJIATH IIJIaH PCIICHUSA 3a1a4u,
BBIACIIATD OTAIlbl PCIHICHUA 3a1a4u,

MHTEPIPETUPOBATh BHIYUCIUTENbHBIE Pe3yIbTaThl B 3aJaue, UCCIEI0BaTh MOJIYyYEHHOE
pellIeHne 3aa4n;

3HATh pa3IMyue cKopocTel 00beKTa B CTOSUYEH BOJIE, IPOTHUB TEUECHHUS U TI0 TEUEHUIO PEKU;
pelaTh 3aJa4y Ha HaXOKJCHHE YacTH YKClia M YUCIIa MO €ro YacTu;

pelaTh 3a/1a4u pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha ABH)KEHUE), CBA3BIBAIOIINUX TPH
BEJIMYUHBI, BBIJEIATH 3TH BEJIMYNHBI 1 OTHOLIEHUS MEXIY HUM

pelmiaTh HECIIOKHBIC JIOTUYCCKUC 3aJa4 METOIOM paccyxcz[eHHﬁ.

B noeceonesnoit ycuznu u npu uzyyenuu Opy2ux npeomemaos:
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® BBIABUIaTh THUIIOTE3bl O BO3MOXKHBIX NMPEAETbHBIX 3HAUYEHUSAX HMCKOMBIX BEUYMH B 3a/a4e
(menmaTh MPUKUIKY)
Harasnnas reoMeTpus
I'eomerpuueckne purypbl
e OmepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMU: (UTypa, TOYKA, OTPE30K, MpsiMasi, JIyd,
JIoMaHasi, Yroj, MHOTOYT'OJbHHUK, TPEYrOJbHUK M YETHIPEXYTOJbHUK, MPSMOYTOJbHUK M
KBaJIpaT, OKPYKHOCTh U KPYT, IPSMOYTOIbHBIN Napajuieenuie, Kyo.
e U3oOpaxkaTs n3ydaembie (GUTYpPBI OT PYKH U C TOMOIMIBIO JIMHEHKH U IIUPKYIISL.
B noeceonesnoit sicuznu u npu uzyueHuu opysux npeomemos:

e pemiath NPaKTUYECKHE 33[]a4l C IPUMEHEHUEM MTPOCTEHIIINX CBOMCTB puryp.
N3mepeHus u BLIYUCTEHHSA
®  BBINOJHATh U3MEPEHUE JUIUH, PACCTOSHUN, BEJIMYUH YTJIOB, C IIOMOIIBI0O HHCTPYMEHTOB JIJIs
WU3MEPEHUI UTMH U YTII0B; BBIYUCIIATH TUIOMIAINA IPSIMOYTOJIEHUKOB.,
B noeceonesnoit sicuznu u npu uzyuenuu opy2ux npeomemos:
® BBIUMCIATH PACCTOSHUA HA MECTHOCTM B  CTAaHJAPTHBIX CUTYaAlUsAX, IUIOLIAAH
PSIMOYTOJIbHUKOB;
®  BBINOJHSATH MPOCTEHIIINE MTOCTPOCHUS U U3MEPEHHS HA MECTHOCTH, HEOOXOJUMbIE B peaibHON
JKU3HU.
DJIeMeHThI TEOPUH MHOKECTB U MATEMATUYECKOM JIOTUKH
* OnepupoBaTh (3HATh OMNpPEACIICHUE TIOHATHUSA, YMETh TOSICHATH €ro CMBICI, YMETh
HCIIONIb30BaTh IMOHSTHE U €r0 CBOWCTBA MPU IMPOBEACHUU PACCYXKACHUM, J10KA3aTEIbCTB,
pellleHuH 3a/ay) TOHATHUSMU: MHOXECTBO, XapaKTEPUCTHUKU MHOXKECTBA, JJIEMEHT
MHOECTBA, TTOJIMHOXKECTBO, MPUHAITICKHOCTD,
* OmpeAessaTh MPUHAMICKHOCTh IJIEMEHTa MHOXKECTBY, 3a/laBaTh MHOXECTBO C IMOMOIIBIO
NIEPEYUCIICHNUS HIEMEHTOB, CJIOBECHOTO ONHUCAHUS.
B noBcenHeBHOM KU3HM M TIPH U3YYE€HHH APYTHX MPeIMETOB:
®  pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHNS,

® CTPOUTH LUEMOYKH YMO3AKIFOUEHNUN Ha OCHOBE UCIOJIb30BAHUS ITPABUII JIOTUKH.
Yucaa
L] OHGpHpOBaTI) IIOHATUSAMU . HaTypam,Hoe YHCJI0, MHOXXECTBO HaTypaJ'IBHI)IX YHUCElIl,
OOBIKHOBEHHAs! IPO0b, NeCATUYHAS APOOb, CMEIIAHHOE YNCIIO;
® [OHUMATh U OOBSICHATH CMBICI TO3UIIMOHHOM 3alMCH HATypaIbHOTO YHCTIA;

®  BBIIOJHATH BBIYMCIIEHUSA, B TOM YHCJI€ C HCIOJIb30BAHUEM MTPUEMOB PALIMOHAIBHBIX
BBIYHCIICHHU, 00OCHOBBIBATH aJITOPUTMBI BHITIOJTHEHUS JCHCTBUIA;

®  BBINOJHATH OKPYIJIEHHUE LIEJBIX YUCEN U IECATUYHBIX IpOoOel ¢ 3aJaHHON TOYHOCTHIO;
®  yNOpSAAOYMBATH YUCIIA, 3alIMCAHHBIE B BUIE OOBIKHOBEHHBIX U JECTHUHBIX ApOOEi;
B noBceHeBHOM KU3HHM M IPH U3YYCHUH JPYTHX NIPEIMETOB:
® [pPUMEHSTh MpaBWiIa MPUOJIMKEHHBIX BBIYUCICHUM NPH pPEHIeHUH NPAaKTUYEeCKUX 3a7ay
UpEIIEeHUN 3aa4u APYTuxX y4eOHbIX MPEIMETOB;
®  BBINOJHATH CPABHEHUE PE3YJIBTATOB BBIUNCIICHUN U PEIIEHNN IPAKTUYECKUX 33134, B TOM
yyclie NPUOIMKEHHBIX BBIUMCIICHUIH;
®  COCTaBIISATh YHCIJIOBBIE BHIPAYKEHUS M OLIEHUBATh UX 3HAUEHUS MPU PEIICHUU PAKTHUECKUX
3aJa4 ¥ 3a/1a4 U3 JPYrux y4yeOHBIX MPEIMETOB.
YpaBHeHHsI U HEPABEHCTBA
e OmnepupoBaTh MNOHATHSAMH: PaBEHCTBO, YHUCIOBOE pPABEHCTBO, YpPaBHEHHUE,
KOPEHbYPAaBHEHHS], PEILICHNE YPAaBHEHU S, YUCIIOBOE HEPABEHCTBO.
CTaTHCTHKA M TEOPUS BEpPOSITHOCTEM
* OnepupoBaTh MOHATUSAMHU: CTOJIOUYAThIE U KPYTOBBIE AMArpaMMBbl, TaOIUIIbI TaHHBIX,
cpenHee apudmeTrdeckoe,

®  W3BJEKaTh, UHPOPMAIIHIO, MPEJCTABICHHYIO B TAOJIWIIAX, HA TUarpaMmax;
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COCTaBJIATH Ta6J'II/II_[I)I, CTPOUTH JUarpaMMbl Ha OCHOBEC TaHHBIX.

B noBceHeBHO KU3HM U NIPU U3YyYEHUH JPYTUX MpPeIMeETOB:

U3BJIEKAaTh, WHTEPIPETUPOBAThL U MpeoOpa3oBbIBATh HHPOPMAIMIO, IMPEACTABICHHYIO B
TablMax W Ha JuarpaMmax, OTPaXKalollyl0 CBONCTBA M XapaKTEPUCTUKH pealbHbIX
MPOLECCOB U SABJIECHUM.

TexcToBBIC 3a1a4H

Pemate mpocTble M CIOXKHBIE 3aJa4d pa3HbIX THIIOB, & TAaKKE€ 3aJaud IIOBBILIECHHOU
TPYIHOCTH;

UCIOJIb30BaTh pa3Hble KPAaTKUE 3allUCU KaK MOJEIM TEKCTOB CIOXKHBIX 3ajad JUls
IIOCTPOEHHUS IOMCKOBOM CXEMBI U PEIICHUS 33/]1a4;

3HaTh U IPUMEHATH 00a crioco0a Moucka pereHus 3a1ad (0T TpeOOBaHMsI K YCIOBHIO U OT
yCJIOBHS K TPEOOBaHHUIO);

MOJIEIUPOBATh PACCYKICHHS IIPU TIOUCKE PEIICHUS 3a/1a4 C IIOMOIIBIO rpad)-CXeMBbI;
BBIJICJIATH 3TAIlbl PELICHUS 33/1a4M U COAEp KaHUE KaXKI0ro 3TaIna;

UHTEPIPETUPOBATh BHIYUCIUTENIbHBIE pe3yabTaThl B 3ajade, HUCCIEA0BaTh MOJYyYEHHOE
pelLIeHre 3a1auH;

aHaAJM3UPOBaTh BCEBO3MOXKHBIE CHUTYallMd B3aWMHOIO PACIIOJIOKEHUS JABYX OOBEKTOB M
MU3MEHEHHE UX XapaKTEPUCTUK IPU COBMECTHOM JBMKEHHUU (CKOPOCTb, BPEMS, PACCTOSHUE)
IIpU pELICHUH 3a/1a4 Ha JIBUKEHUE JIBYX OOBEKTOB KaK B OJJHOM, TaK U B IIPOTHUBOIOIOKHBIX
HaIlpaBJICHUSX;

UCCIIeIOBaTh BCEBO3MOXKHBIE CHUTYallMM MpPHU pEIIeHUH 3ajady Ha JBM)KEHUE IO peKe,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCUETA;

pelaTh pa3sHOOOpa3HbIE 3a/1auu «Ha YacTu»,

pematb 1 OOOCHOBBIBaTb CBOE pELICHHME 3a7au (BbIAEIATh MAaTEMaTHUECKYI0 OCHOBY) Ha
HaXO0’KJICHUE YacCTH YMCila U YUCIIa IO €r0 YacTH Ha OCHOBE KOHKPETHOT'O CMbICIIA ApO0H;
0CO3HaBaTh U OOBSICHATh UJIEHTUYHOCTH 3a/1a4 Pa3HbIX TUIIOB, CBS3bIBAIOLINX TPU BEIMYUHBI
(Ha pa0oTy, Ha MOKYIIKH, HA JIBM)KEHUE); BBLACIATH 3TH BEJIMYUHBI U OTHOLICHUSAMEXKTY HUMH,
OPUMEHATh HUX TNPH pElIeHUM 3a]ad, KOHCTPYHMpOBaTh COOCTBEHHBIE 3aJaud yKa3aHHBIX
THUIIOB.

B noBceaqHeBHOM KM3HU U IPU UBYICHHUH JIPYTUX IIPEAMETOB:

BBIICTIATh NPU PELICHUM 3a/ad XapaKTEepUCTHUKU paccMaTpUBacMOM B 3ajjadye CUTyaluw,
OTJIMYHBIE OT peabHbIX (T€, OT KOTOPBIX a0CTparMpoBalMCh), KOHCTPYUPOBATh HOBBHIE
CUTyalldd C YYETOM OTHX XapaKTE€pPUCTHUK, B YACTHOCTH, MpH pEIIeHUH 3aJad Ha
KOHLEHTPALlUH, YIUTHIBAaTh INIOTHOCTD BELIECTBA;

pemaTh ¥ KOHCTPYUPOBATh 3a7jaul Ha OCHOBE PAaCCMOTPEHUS pEaJIbHBIX CUTYallui, BKOTOPBIX
He TpeOyeTcsl TOUHBIM BBIUMCIUTENBHBIA PE3yNbTaT;

pemaTh 3ala4i Ha IBUKCHHUC 110 PCKE, pacCMaTpUuBas pa3HbIC CUCTEMbI OTCUCTA.

Harasanas reoMeTpus
I'eomeTpuuyeckue purypsi

W3BnekaTb, MHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh MH(YOPMAIMIO O T€OMETPUUYECKHX
¢durypax, NpeJCTaBIEHHYIO Ha YepTexax;

I/1306pa)l(aTB HN3y4acMBbIC (I)I/Il“prI OT PYKH U C IOMOIIIbIO HHCTPYMCHTOB.

I/I3Mepeﬂl/lﬂ U BBIYUCJICHUSA

BBITNOJIHATh U3MEPEHHE JJIUH, PACCTOSIHUM, BEJIMYMH YIJIOB, C TOMOLIBI0 HHCTPYMEHTOB JJIs
W3MEpPEHUH JUTMH U YIJIOB;

BBIUMCIATh  TUIOIIATN MPSIMOYTOJIBHUKOB, ~KBaJpaToB,  0OBEMBI
MPSIMOYTOJIbHBIXITapaJUIEIIeTUIIEI0B, KyOOB.

B noBceqHeBHOM KM3HM U NIPU U3YYEHUM JAPYIrUX NPeIMeTOB:
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BBIYUCIIATH PACCTOSAHUA HAa MCCTHOCTHU B CTAHAAPTHBIX CUTYAlHUAX, IJIOMAAN Y4aCTKOB
MPSIMOYTOJIBHOU (pOpPMBI, 00bEMBI KOMHAT;

BBINOJIHATH IPOCTEHIINE OCTPOSHHSI HA MECTHOCTH, HEOOXOIUMBbIE B PEaIbHOM JKU3HU;
OLICHMBATh pa3Mepbl peabHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.



TEMATHYECKOE IINTAHUPOBAHHME

Ne  HauMeHOBaHMEpA3AEIOB U KomnuecTBo 4acoB (D1eKTpOHHBIE (IIU(PPOBHIC)
I/l TeMIIPOrpaMMbl scero  IKP TP 00pa3oBaTeNIbHbIE PECYPChI
1 AKTyanu3amus 3HaHAH 1 0 Buneodripm
Ha4yaJIbHOW ILIKOJIBI
2 HatypanbHble uncna u 3 0 Yuu.py, npe3eHTanus K
IIKaJIbI YPOKY
3 CnoxeHue UBbIUNTAaHUE 4 0 HTEpHET pecypchl,
HaTypaJbHbIXYHCE Menuadails, npe3eHTanus
4 YMHOXKEHUE U JIeJICHUE ) 1 POIII, BU1€OypOK,UHTEPHET
HaTypaJIbHbIX YHCEI pecypchl
S) [Tnomanu 1 0ObeMbI 3 0 Yuu.py, npe3eHTanus K
YPOKY
6 OOBIKHOBEHHBIE JTpOOH 4 0 POIII, BuneodmibM,hoKcBOPI
7 JlecaTuuHbie J1poOH. 4 0 MHuTepHeT pecypchl,
Crnoxxenue u Menuadaiin, mpe3eHTanus K
BbIUUTAHUE YPOKY
NECATUYHBIX JIpo0eii
8 YMHOXKEHUE U JCIICHUE 5 0 POILI, Yuu.py,
MECATUYHBIX ApOoOei [pe3CeHTAINSA,
Meradan
9 HNHCTpyMEHTBI 2 0 Buneoypok
1151 BBIYMCIICHUIHN
n3mepenuil. Pemenune 3anau
Ha onpeseneHue
PaCCTOSTHUS MEXKIY
00BEKTaMHU.
10 |MroroBoe moBTOpEHNME Kypca. 3 1 POIIT
[TpoBepounast pabora.
Bcero no kypcy 34 2
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