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IVIAHUPYEMBIE ITPEIMETHBIE PE3VJIBTATDI

OO0yyawmmiics HAYYMTCS HA 3aHATHAX (PaKkyJbTATHBA:
DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTUKH

e OmnepupoBarb Ha 0a30BOM YpPOBHE ! OHATHSIMH: MHOXECTBO, IEMEHT MHOMKECTBA,
MIOJAMHOKECTBO, TPUHAIJIEKHOCTD;

®  337aBaTh MHOXKECTBA MEPEUUCICHUEM HX 3JIEMEHTOB;

® HAXOAWTH NepeceyeHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEHUIITNX CUTYaLIUAX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSIMH: OIpeAeseHHe, aKcHoMa, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEP>KICHUS CBOUX BBICKA3bIBAHUH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPEeAMETOB:

®  HCIIOJIB30BAaTh TrpauuecKkoe NPEJICTABICHUE MHOXECTB [UJIS OIHMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 APYTUX YIeOHBIX MPEIMETOB.
Yucaa

e OmnepupoBarb Ha 0a30BOM YpOBHE IMOHATUSIMH: HATYPAIbHOE YHCIO, IIEJIO€ YHUCIIO,
OOBIKHOBEHHAs]  JIpoOb, JIECATUYHASS JpoOb, CMEMIaHHas Jpo0b, pAIMOHATILHOE  YHCIIO,
apuMeTHUeCcKuil KBaJIpaTHbIN KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEII U IIPABUJIA AEUCTBUM IIPU BBINIOJHEHUY BBIYUCICHUN;

®  HCIOJIb30BaTh MPHU3HAKKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOJHEHUU BBIYMCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YMCET B COOTBETCTBUM C IPABUIIAMU;

®  OILICHMBATh 3HAYEHHE KBAAPATHOT'O KOPHS U3 MOJOKUTEIHLHOTO IEJIOr0 YUCIIa;

®  pacro3HaBaTh PaAllMOHAJIbHBIC U UPPALMOHATBHBIC YUCIIA,

®  CpaBHMBATh YHUCIA.
B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

®  OLICHMBATh PE3YJIbTATHI BEIYMCICHUN MPU PEIICHUN MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YHCEN B PEATbHBIX CUTYAIUAX;

®  COCTaBIIATH YHCJIOBBIE BHIPAKEHUSI TP PEIICHUN MPAKTUYECKUX 3a]1ad U 33]1a4 U3 JPYTUX
y4€OHBIX PEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BrimonHATE HeECHOXKHBIE TMPeoOpa3oBaHMsI [ BBIUKCICHHS 3HAYEHHH UYMCIOBBIX
BBIPKEHUM, COJIEPIKAIIUX CTEMEHU C HATYpPaJIbHBIM TOKA3aTeNIeM, CTEIIEHHU C IEJIBIM OTPUIIATEIbHBIM
MOKa3aTeseM;

®  BBINOJHATH HECJIOXHBIE MPEOOPa30OBaHMs IIENbIX BBIPAKEHUN: PACKpPHIBaTh CKOOKH,
PUBOJIUTH MOJOOHBIE CIaraeMbIe;

®  HCIIOJIb30BaTh (DOPMYITBI COKPAIIEHHOTO YMHOXEHHS (KBaApaT CYMMBI, KBaIpaT pa3HOCTH,
Pa3HOCTh KBAAPATOB) JJIsl YIIPOILEHHUS BEIUMCICHHU 3HAYCHUI BBIPAKECHU;

®  BBINOJHATH HECIOXKHBIC MPEOOPa30BaHUsI APOOHO-TUHEHHBIX BBIPAKESHHUM M BBIPAKECHHH C
KBaJPaTHBIMU KOPHSIMH.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

o IMOHMUMATh CMBICJI 3allMCH YUCJIa B CTAaHAAPTHOM BUIC,

o OIeprupoOBaAThH HA 0a30BOM YPOBHEC NOHATHUEM «CTAHAAPTHAA 3alIUCh YUCJIA».
YpaBHeHHUs M HEPABEHCTBA




o OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUAMHU: PaBEHCTBO, YHCIOBOE paBEHCTBO,
YPaBHEHHE, KOPEHb YPAaBHEHHs, DCIICHUE YPaBHEHUsS, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEeIlIeHNEe HEPABEHCTBA;

®  IIPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelarh JMHEWHbIE HEPAaBEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOASILNECS K TMHEUHBIM;

®  pemarb CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPAaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, SABJSETCS JIU JAHHOE YMCIIO PELIEHUEM ypaBHEHUS (HEPAaBEHCTBA);

e  pemiath KBaJpaTHBIC YpaBHEHUS 1O POpMyJie KOPHEH KBaIpaTHOTO YpaBHEHHUS;

e u300paXkaTh peLICHHsI HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.

B noBceiHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPeJIMETOB:

° COCTAaBJIAITh U pPCLIATH JIMHCWHEBIC YpaBHCHUA IIpU PCIICHUU 3aad, BO3HUKAIOIIUX B JPYIrUx
yUeOHBIX MpeIMETaX.
DOyHKIUHA

e Haxonuth 3HaueHHE QYHKIMU 1O 33JAHHOMY 3HAUCHHIO apTyMEHTA;

e  HAaxOAWTh 3HAUEHHE AapryMEeHTa IO 3aJlaHHOMY 3HA4YEHUIO (QYHKLIHUU B HECIIOKHBIX
CUTYaLUsX;

e  OIpENeiATh IOJOXKEHUE TOYKM II0 €€ KOOpAMHATaM, KOOpAUHAThl TOYKH II0 €€
II0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

e 10 rpaguKy HaXOOUTh OOJACTh ONpEAEICHUs, MHOKECTBO 3HAU€HWM, HyIH (QYyHKLHUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHuss UM yObIBaHUs, HauOosbllee U
HalMEHbIIee 3HaYeHUs (PyHKIHY;

®  CTpPOWTH TpaduK JTUHEHHOU (HYHKIIHNH;

®  TIPOBEPATH, SIBISCTCS JIU JaHHBIA Tpapuk TpapukoM 3amaHHON (QYHKIUHM (JITMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPONOPLIUOHAILHOCTH);

e ompeneniTh MNpUOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKU MepeceueHus TIpaduKoB
G yHKIINI;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSAMH: IOCIEIOBATEIbHOCTb, apupMeTHYecKas
Iporpeccusi, reoMeTpudecKas porpeccus;

° peuiaTth 3aa4ru Ha IIPOrpeCCumr, B KOTOPBIX OTBET MOXKET OBITH TMOJIYy4€H HCENOCPEACTBCHHBIM
MoJICYeTOM O€3 MpUMEHEHUS POPMYII.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

o HUCIIOJIB30BaTh l"pa(i)I/IKI/I PCAJIbHBIX MPOLECCOB U 3aBUCUMOCTEH AJIsL OMPEACIICHUSA HX CBOWCTB
(HaI/I6OJ'ILIHI/Ie W HAMMCHBIINWC 3HAUCHUA, IPOMCIKYTKH BO3pACTAHUA U y6LIBaHI/IH, 0071aCTH HOJIOKHUTENBHBIX U
OTpHUIIATENBHBIX 3HAUYEHUH U T.11.);

®  WCIONB30BaTh CBOMCTBA JIMHEHHOW (yHKIMM W ee TpaduK NMPU pPEmIeHUH 3a7ad U3 APYTUX
y4eOHBIX MPEIMETOB.

CraTuCcTHKA ¥ TeopHsl BEpOSTHOCTEl

e lMerh mpeacTaBIe€HUE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH CIy4alHOTO
COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e pemiath OpocTelive KOMOMHATOPHBIE 33Jayd METOJOM MPSMOr0 W OPraHU30BAHHOTO
nepebopa;

®  NPEICTaBJIATH JaHHbIE B BUE TAaOIHII, AUAarpaMMm, rpauKoB;

e  yyTaTh UH(OPMALIHIO, TPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPaMMBbI, rpaduka;

e  OMNpeaeNsATh OCHOBHBIE CTATUCTUYECKHE XaPAKTEPHUCTUKN YHCIOBBIX HAOOPOB;

®  OICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIyUasx;

L4 HUMCETb NPCACTABJICHUC O POJIM 3aKOHA OOJIBIIIMX YHCEII B MACCOBBIX SIBICHHSX.



B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

° OILICHUBATH KOJIMYECTBO BO3MOXXHEBIX BApUAHTOB METOJJOM Hepe60pa;

° HUMCTDb IMPEACTABJICHUEC O POJIH MPAKTUYCCKHU JOCTOBCPHBIX U MAJIOBEPOATHBIX CO6I)ITHI>'I;

e  CpaBHMBaTb OCHOBHBIE CTaTUCTHMYECKHE XapaKTEPUCTHUKH, IIOJyYEHHBIE B IIpoLecce
peueHus NPUKIAgHON 3a1a41, U3YYEHUS PEAIBHOTO SIBJICHUS,

®  OLCHUBATh BEPOSTHOCTb PEAJIbHBIX COOBITUH U SIBJICHUN B HECIIOXKHBIX CUTYALIUSX.
TekcroBbI€ 321241

° PemaTe HeCIOXKHEIC CIOKETHBIC 3aa4y Pa3HbIX TUIIOB HA BCC apI/I(l)MCTI/IIICCKI/IG HCﬁCTBHﬂ;

° CTPOUTH MOJCJIb YCJIOBHA 3aJa4u (B BUIC Ta6J'II/IHI)I, CXEMbI, pUCYHKA UIIN ypaBHCHI/IH), B KOTOpOfI
JaHbl 3HAYCHUA ABYX U3 TPCX B3AUMOCBA3AHHBIX BSJIMYWH, C IICJIBIO ITOMCKA PCHICHUA 3aJa4n;

° OCYHICCTBJIATH croco0 moucka pemI€Hud 3aJa4u, B KOTOPOM PACCYXACHUEC CTPOUTCA OT YCJIOBUSA K
TpeOOBaHUIO WM OT TPEOOBAHMUS K YCIOBHIO;

° COCTAaBJIATH ILJIaH PCHICHUA 3a/1a4U;

° BBIACIIATH OTallbl pCHICHUSA 3a1a4U,

° HHTCPIPETUPOBATH BLIYUCIUTCIBHBIC PE3YJIbTAThl B 3a1a4€, UCCICAOBATH IMOJTYUCHHOC PCIICHUC
3a/1auH;

®  3HATH PA3NINYHE CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, POTHUB TEUEHUS U 110 TCUCHHUIO PEKU;

o pemaTh 3aia4 Ha HaXOXACHHUE YaCTHU YHCJia U YUCJIa 110 €T0 YacCTH,

e  pemiaTh 3aJa4d Pa3HBIX TUNOB (Ha Pa0OTy, HAa TOKYNKH, Ha JBIKEHHE), CBA3BIBAIOIIUX TPHU
BCJIMYMUHBI, BBIACIIATL 3TU BEJIMUYMHBI U OTHOWICHHUA MCXKIY HUMU,

o HaXOIUThb MPOLCHT OT YUCJIa, YUCJIO IO NPOLUCHTY OT HEIr0, HAXOANUTh NPOUCHTHOEC CHM)KCHUEC HUJIN
IPOLCHTHOEC IMOBBIMICHUEC BEJINYUHBI;

®  pemarth HECJIOXKHBIC JJOTMYECKUE 3aJa4l METOJIOM PACCYKIICHUH.
B noBceqHeBHOM KU3HH U NPU U3YYECHUH IPYTHX NPEeIMETOB:

®  BBIIBUIATh I'MIIOTE3bI O BO3MOXHBIX IPEIEIbHBIX 3HAYEHUAX UCKOMBIX B 33]1a4€ BEJINYUH
(lenatb NPUKUIKY).
Hcropust MaTeMaTHKHU

e OnuceiBaTh OTIEIbHBIE BBIAAIOIIMECA PE3YyJIbTaThl, IIOJYYEHHBIE B XOJE pa3BUTHs
MaTE€MaTHKH KaK HayKH;

e 3HATh NPUMEPHl MAaTEMATHUYECKUX OTKPBITUM M UX aBTOPOB, B CBSA3M C OTEYECTBEHHOM U
BCEMHUPHOH UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3Butun Poccuu.
MeTtoabl MAaTEMATHKH

e BruiOupare nDOAXOAANMIA HW3YYEHHBI METOA JUIsl pElIeHUs U3YYEHHBIX THUIIOB
MaTeMaTHUYECKUX 3a7ad;

e IlpuBomuTh mOpHMEpPHl  MaTEMaTUYECKMX  3aKOHOMEPHOCTEH B  OKpYXKarollen
JIEHCTBUTEIILHOCTH U MPOU3BEACHUAX HCKYCCTBA.

Conep:xkanue nporpamMmbl

Tema 1. 3apaun Ha ABUKeHUe (44)

3ajauu Ha JBU)KCHUE U3 OJHOTO IyHKTa B JIPYrOd B OJHOM HAIpPAaBICHUU; U3 PAa3HBIX ITyHKTOB
HaBCTpeuy JIpYT Ipyry. 3aauu, B KOTOPbIX €UHCTBEHHOW U3BECTHON BETMUYMHOM SIBISIETCS BpEMS,
a MPOMJICHHBIA MYTh MPUHUMAETCS 3a €AUHHUILY. 3aJ]a4H, B KOTOPBIX CKOPOCTh BhIpa)K€HA KOCBEHHO
yepe3 BpeMs. 3a/1a4u Ha IBIKCHHE 110 OKPYKHOCTHU. 3a/1a4d Ha JIBIKEHUE, PEIIaeMble C TTOMOIIIBIO
HEPaBEHCTB. 3aJ1a4M Ha CJI0XKEHHE CKOPOCTEH.



Tema 2. 3agaun Ha padoty (4 1)

Brrunciienrie HEM3BECTHOTO BPEMEHHM paboThl. 3amauu 0 « OacceitHe», KOTOPBIA OJHOBPEMEHHO
HAIOJIHSETCS Pa3HbIMH TPyOaMH.

Tema 3. 3agaun Ha NPoUEHTHI U 3a1a4n Ha YacTH (9 )

Haxoxzaenue nponeHTOB OT uucia (BEJWYMHBI), HAXOXKICHHE MPOLEHTa OJHOTO 4YHClIa OT
JIPYroro; HaXOXK/JIEHUE YHCIIA 110 €ro MPOLICHTY.

HpOLleHTHLIe PaCUCThbl B KU3HCHHBIX CHUTYyallUAX. Pemrenue 3aJa4d, CBA3aHHBIX C 0OaHKOBCKUMU
pacuyeraMu: BBIYMCICHHE CTABOK IIPOLIEHTOB B OaHKaX, IMPOLEHTHBI HPHUPOCT, ONPEIEIICHUE
Ha4dYaJIbHbIX BKJIaJI0B.

3amaun, B KOTOPBIX TpeOyeTcs oInpeneauTh oO0beM BBINOIHEHHONW paboThl. 3amayu, B KOTOPBIX
TpeOyeTcs HalTHU MPOU3BOAUTEIBHOCTh TPYAA; ONpPEAETUTh BpeMsl, 3aTpadyeHHOE Ha BBHIMOJHEHHE
PEelyCMOTPEHHOT0 00beMa padoT. 3a1aun, B KOTOPHIX BMECTO BPEMEHHU BBIMOJIHEHHS] HEKOTOPOU
paboThl JaHO YHCIO paboyux, ydacTByHOUIMX B Hell. OCHOBHOE CBOMCTBO HPOHNOPUUU U
MIPUMEHEHHUE ero MPHU PEIICHUHU 3a/1a4 Ha YaCTH.

[TonsaTHsT KOHIIEHTpAIMKU BEILIECTBA, IPOLICHTHOTO pacTBopa. PerieHue 3aaay, CBsI3aHHBIX C MaCCOBOM
(0OBEeMHOI) KOHIICHTpaIlMeH BelecTBa. PemreHne 3a/1ad, CBSI3aHHBIX C HAXOXKJICHHEM IPOIEHTHOTO
coJiep>kaHus BemecTBa. PelieHne CloKHBIX 3a7ad Ha CMECH U CIUIaBbI, COCTOSIINE U3 TpeX U Oolee

KOMITOHEHTOB
KAJIEHIAPHO-TEMATUYECKOE INTAHPOBAHUE
HaumenoBanue No HasBarie TeMEL Kon-Bo DJIEMEHTHI COAepKaHUA
paznena n/n 4acoB
3ama4yu Ha PaBHOMEpHOE " PaBHOYCKOPEHHOE
JIBUKEHUE JBUKEHUS T€J MO MPSMOW JIMHUU B OJHOM
3ajaum Ha HAIpPAaBJICHUU U HABCTPEUY APYT APYTY.
CYXOIYTHOC 2 JIBuKeHue Tel MO OKPY)KHOCTH B OJHOM
ABIKEHHC. HaIpaBJICHUM M HABCTpeuy Apyr Apyry.
1-4 @opMysIBI  3aBUCUMOCTH  PAaCCTOSIHUS,
IPOMJEHHOIO  TEJIOM, OT  CKOpOCTH,
3azaun Ha YCKOpPEHUSI U BPEMEHM B Pa3IMYHBIX BHJAX
JIBIDKEHHUE T10 2 JABHKCHHS.
pexe. CKopocTh MO TEUYEHHUIO, CKOPOCTh MPOTHUB
TEYECHMUSI
3ajaun Ha 3amaun Ha dbopmyna 3aBUCUMOCTH 00béMa
paboty KOHKPETHYIO 2 BBITIOJTHEHHOMN paboThI oT
5.8 pabory. [POU3BOJUTENIBHOCTY U BpPEMEHU €€
3ama4yu Ha BBITIOJTHEHMSL.
abCTpaKTHYIO 2
pabory.
3amaun Ha 3agaun Ha 3 [TonsiTe mpoueHTa, MpaBUja HAXOXKICHUS
IIPOLIEHTHI U MIPOLIEHTHI IpoOu OT Yuclia W YHcia MO0 €ro JApooH,
4acTH 3aauu Ha YacTH MPOCTOM W CJOXHBIA TPOLEHTHBIA POCT,
9-17 3 dopMyna CIOXKHBIX TPOLEHTOB, IOHITUS
3a1a4u HA CMECH M «KOHLIEHTPALIUSD, «IIPOLIEHTHOE
CILTABbI 3 colepxaHue», OObEMHAs KOHIIEHTpAIUs,
MIPOLIEHTHOE COJIEpKaHue
Bcero: 17
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