JJIeKTHUBHBII KYpC
I 9 Ki1acca
«DyHIaMeHTAIbHAsl MATEMATHKA

1. IlnanupyemMble pe3yJabTaThI

N3yuenune Kkypca gaeT BO3MOXKHOCTD BBIITYCKHUKY HAYYUTCS (JIJI MCITOJIB30BAHUS B
MOBCEAHEBHON KU3HU M OOECNEYEHUS BO3MOKHOCTH YCHEIIHOTO MPOJOJIKEHUS
oOpa3zoBaHus Ha 0a30BOM YPOBHE)

DJeMEHTHI TEOPUH MHOXKECTB U MaTeMaTU4eCKOM JIOTUKU

e OnepupoBarh Ha ©0a30BOM ypOBHE TMOHATUSIMH: MHOXXECTBO, DIIEMEHT
MHOKECTBA, IOIMHOXECTBO, MPUHAIC)KHOCTB;

®  HaXOMUTh IepecedcHue, OObCIUHECHHE, ITOAMHOXKECTBO B IPOCTEHIINX
CUTYaIIHsX;

B noBcenHeBHON ®U3HU U NIPU U3YUYEHUU JPYTUX MPEAMETOB:

®  HCNOJb30BaTh rpaduyecKkoe IMPEACTABICHHE MHOXECTB JUIsl ONUCAHUA
peabHBIX MIPOIIECCOB M SBIICHUM, TIPH PEUICHUH 3a]1ad IPYTUX YIEOHBIX MPEAMETOB.

Yucna

e OmnepupoBarh Ha 0a30BOM ypOBHE IMOHSATHSMH: HATypaJlbHOE YHCIO, IIEJI0e
YHCJI0, OOBIKHOBEHHAS P00k, AECATUIHAS AP0Ob, CMEIIaHHAs P00k, PAIIMOHATIEHOE
YKCII0, apU(PMETHICCKUN KBaIPATHBIA KOPCHbD;

®  OLICHHUBATh 3HAYEHUE KBAJIPATHOIO KOPHSA U3 MOJOKHUTEIHHOIO LIEJIOT0 YUCIA,

®  PpacCIO3HaBATh PAIMOHAIBHBIC U UPPAMOHATIHHBIC YUCIIA,

®  CpaBHHBATh YHCIIA.

B noBcenHeBHOM ®KU3HU U TIPU U3YUECHUU JPYTUX MPEAMETOB:

®  BBINOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTYAIIUSIX;

ToxxnecTBeHHbBIE TIPEOOPA3OBAHUS

* BpIMOTHAT, HECIOXKHBIE TMpeoOpa3oBaHUs JUISI BBIYUCIICHHS 3HAYCHUU
YHCIIOBBIX BBIPAKCHUH, COJCP)KANIUX CTEMCHH C HaTypaJbHBIM ITOKa3areseM,
CTCTICHU C IICJIBIM OTPHUIIATCIIBHBIM ITOKa3aTesIeM;

®  HCHOJb30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOXEHUS (KBaIpaT CyMMBI, KBaJpar
pPa3HOCTH, PA3HOCTb KBAJAPaToB) [UISi YOPOILIEHUS BBIYUCICHUN 3HAYEHUUH
BBIPAKCHUM;

®  BBINOJHATH HECIOXKHBIE MPEe0Opa3oBaHUs APOOHO-TUHEHHBIX BBIPAXKCHUN U
BBIPOKECHUHN C KBaIPAaTHHIMUA KOPHSIMH.

B moBcemHeBHOM KU3HA U TTPU U3YUYCHUH JPYTHX MIPEAMETOB:

®  [IOHMMAaTh CMBICII 3aIKCH YHCJIa B CTAaHAAPTHOM BHJIC,

VYpaBHEHUS U HEPaBEHCTBA

e OnepupoBarb Ha 0a30BOM YPOBHE TMOHSATHUSIMHU: PABEHCTBO, YHCIOBOE
pPaBEHCTBO, YPaBHECHHE, KOPCHb YPaBHEHUSI.

® pemarh JUHEHHBIC HEPABCHCTBA W HECIOKHBIC HEPABCHCTBA, CBOMSAIIUECS K
JIMHEHUHBIM;

®  pemiarh CHCTEMbI HECIIOKHBIX TUHEHHBIX YpaBHCHHUI, HEPABCHCTB;

®  pemaTh KBaJpaTHbIE YpaBHEHUS 1O (HOpMYIie KOpHEH KBaAPaTHOTO YPaBHEHUS,

*  p300paxarh perieHUs] HEPABEHCTB U UX CUCTEM Ha YUCIIOBOW TIPSIMOM.

OyHKIMHU



* HaxomuTs 3Ha4eHNE (PYHKIMH 10 3aIaHHOMY 3HAUYCHUIO apTYMEHTA,

® HaxoQUTh 3HAYEHHE apryMeHTa [0 33JaHHOMY 3HAYeHUI0 (YHKUUU B
HECJIOKHBIX CUTYaIUsX;

® [pOBepsTh, SIBISETCS JU JaHHbIM rpaduk rpadukoM 3amaHHON (yHKUIUU
(JInHEWHOM, KBaIpaTU4HOM, 00OpAaTHON NPONOPLHOHATIBHOCTH);

B noBcegHeBHOM KU3HU U MIPU U3YUYEHUU JPYTUX PEIMETOB:

®  UCHOJB30BaTh TIpaUKu peanbHbIX MPOLECCOB M  3aBUCHUMOCTEH s
ONpeeNIeHUs] UX CBOWCTB (HAWOONbIIME U HAMMEHBIIME 3HAYCHHS, MPOMEXYTKH
BO3pacTaHus U yObIBaHUS, 00JIACTU MOJIOKUTEIBHBIX U OTPULATENIbHBIX 3HAYEHUN U
T.IL);

CrarucTtuka u Teopus BEpOSITHOCTEH

* lmers mnpeacTaBi€HHE O CTAaTUCTHYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4aliHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

®  [pEACTaBJIAThH JAaHHBIEC B BUJE TAONIULI, JUArpaMM, Ipa(uKoB;

® yurarth HMHQOpPMALMIO, TPEACTABICHHYIO B BHJAE TaOIUIbL, IHArpaMMBbI,
rpaduka;

B noBcegHEeBHOM KU3HU U TIPU U3YUYEHUU JPYTUX MIPEIMETOB:

®  OIICHWBATh KOJMYECTBO BOBMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

®  UMETh NPEACTABICHUE O POJU MPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHH;

TexcToBble 3a1aun

e Pemarp HECIOXHBIE CIOKETHBIE 3aJadyd  pa3HbIX TUIIOB HA  BCE
apu(pMeTHIeCcKue JeHCTBUS;

®  CTPOUTh MOJENb YCIOBHS 3adadu (B BUAE TaONMIbI, CXEMbI, PUCYHKa WIIU
ypaBHEHHUS), B KOTOPOM JaHbl 3HAUEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYUH, C
LEJIbI0 MTOMCKA PEIIeHUs 3a1a4U;

®  OCYHIECTBJISTH CIOCOO IMOMCKAa PEIIEeHUs 3aJaud, B KOTOPOM pacCyKJIECHUE
CTPOUTCA OT YCJIOBHS K TPEOOBAHUIO WM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBIISATH IUIAH PEUICHUS 33/1a4U;

®  BBIJICJIATH ATAIlbI PEIICHUS 33]1a4HU;

® 3HaTh Pa3IMYUE CKOPOCTEW OObEKTa B CTOAYEH BOJE, MPOTUB TEUEHUS U IO
TEUECHHIO PEKU;

®  pemiarh 33Ja4M Ha HAXOXKJICHHE YaCTH YKCIIa U YUCTa 10 €0 YacTH;

® pemiarb 3aJa4d pa3HbBIX TUMNOB (HAa pabOTy, Ha NOKYIKH, Ha JIBHXKCHHE),
CBSI3BIBAIOIINX TPY BEJIMUMHBI, BBIJIEIATh AT BEJIMYMHBI U OTHOILICHUS MEXy HUMHU;

®  HaXOQUTh IMPOILEHT OT 4YHUCJIAa, YHUCIO MO NPOLEHTY OT HEro, HaXOJUTh
MPOLIEHTHOE CHUKEHUE WU MTPOLICHTHOE MOBBIIIICHUE BEINYUHBI,

®  pemarb HECIOXKHBIE JOTUYECKUE 3a1a4M METO/IOM PACCyKICHUIA.

B noBcegHeBHOM KU3HU U TIPU U3YUYEHUU JPYTUX MIPEIMETOB:

®  BBIJBUTaTh TUMOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAYEHUSX HCKOMBIX B
3aJlaue BeJIMYUH (J1e7aTh MPUKHUKY ).

I'eomeTpuueckue purypsi

*  OnepupoBarb Ha 0a30BOM YpOBHE MOHATUSMU F€OMETPUUECKUX (DUTYD;

® TMPUMEHSTH ISl PEIICHHS 33134 TeoMeTpudeckue (akThl, €ClId YCIOBHUS HX
MIPUMEHEHUS 33/1aHbI B sSIBHOU (hopme;



® pemarh 3a/la4d HA HAXOXKJICHHE T€OMETPUYECKUX BEIUYUH MO 00pas3lam Hiu
aJIrOpUTMaM.

B noBceHeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX MIPEIMETOB:

®  HCMOJb30BaTh CBOMCTBA T€OMETPUUECKUX GUTYP AJI PEIICHUs] TUIOBBIX 3aj1ad,
BO3HHMKAIOUIMX B CHUTyallUsIX TMOBCEAHEBHOM JKM3HM, 3a1a4 MPAKTUYECKOTO

coJiep KaHusI.
OTHoMICHHSA

¢ OnepupoBaTh Ha 0a30BOM ypOBHE IOHSTHSMH: PAaBEHCTBO (PUTYp, paBHBIC
burypsi, PaBEHCTBO TPEYTOJIHHUKOB, napauieIbHOCTh MPSAMBIX,

NEePNEHAUKYISIPHOCTh  MPSMBIX, YIIbl  MEXKAY HOPSMbIMH, HEPIEHIUKYISP,
HAKJIOHHAsI, TPOEKIIUSI.

B noBcenHeBHOM )XU3HU Y IPU U3YYEHUU APYTUX TPEAMETOB:

®  KCIIOJIb30BaTh OTHOLICHUS JJISl PEHICHUS MPOCTEHINX 3aJ]1a4, BO3HUKAIOIINX B
pEaAIbHOMN KU3HU.

H3mepennst u BEIYUCICHUS

e Jlpumensats Qopmynasl TepuUMeTpa, TIUIOMAAA W 00bEeMa, TUIONIAIA
MOBEPXHOCTU OTJEIbHBIX MHOTOTPAHHUKOB MPHU BBIUYMUCICHUAX, KOTJA BCE JIAHHBIC
HMMEIOTCS B YCIIOBUH;

* mpuMeHsTh TeopeMy Iludaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOIIECHHUSI
JUTS BBIYACJIEHUS JJIMH, PACCTOSHUM, TUIOIIAJIEH B MPOCTEUIINX CITy4YasiX.

B nioBcetHEBHOM KU3HU Y NPU U3YUYEHUU JPYTUX MPEIMETOB:

®  BBIYHCJIATH PACCTOSIHUS HA MECTHOCTH B CTAHIAAPTHBIX CUTYAIUSIX, IUIOMIAAN B
MPOCTEUIINX ClIydasx, MPUMEHATh (OpPMYIbl B MPOCTEHIINX CHUTyalUsX B
MMOBCETHEBHOM KU3HU.

BekTopbl 1 KOOpAMHATHI HA TIJIOCKOCTH

¢ OnepupoBaTh Ha 0a30BOM YpPOBHE IOHATHSIMH BEKTOp, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOPA HA YHUCJI0, KOOPIMHATHI HA TIJIOCKOCTH;

®  OmpenenATh MNPUOMKEHHO KOOPAWMHATBI TOYKH 10 €€ H300paKeHHUIO Ha
KOOPAMHATHOM IIOCKOCTH.

B noBcenHEBHOM )KU3HU Y IPU U3YYEHUH APYTUX TPEAMETOB:

®  HCHOJIb30BAaTh BEKTOPHI ISl PELICHUS MPOCTEUINIMX 3aJad Ha OINPEICIICHUE
CKOPOCTH OTHOCHUTEIBHOTO JIBHUKCHMUSI.

BBIITyCKHUK TOJTYYUT BO3MOXKHOCTH HAYYHUTHCS JJIsi 00eCredeHus: BO3MOXKHOCTHU
YCHENIHOTO MPOJOKEHHsS 00pa30BaHus Ha 0a30BOM YPOBHE.

DJIeMEHTHI TEOPUH MHOKECTB U MAaTEeMaTUUECKOM JIOTUKU

e OnepupoBarh TOHITHSAMH: OIpENCICHUE, TEOpEeMa, aKCHOMa, MHOXECTBO,
XapaKTePUCTUKK MHOXECTBA, JJIGMCHT MHOXECTBA, IIyCTOC, KOHEYHOE U
OECKOHEYHOE€  MHOXKECTBO, IOJAMHOXXECTBO, MPHUHAIJIEKHOCTb,  BKIIIOUEHUE,
PaBEHCTBO MHOXKECTB;

® OmpeAenaTh MNPUHAMICKHOCTh DJIEMEHTA MHOXECTBY, OOBEAMHEHHIO W
MEePECEUCHUIO MHOXKECTB;

B moBcenHeBHOM KU3HU U TIPU U3YUECHUU JPYTUX MIPEAMETOB:

®  CTPOUTH IEMOYKH YMO3AKIIOUYECHUN HAa OCHOBE MCIIOIH30BAHUS MTPABUII JIOTUKHY;

Hucma



* OnepupoBaTh TMOHATUSAMU: MHOXKECTBO HATypAJIbHBIX YHCEN, MHOXECTBO
LEIBIX YHUCEN, MHOXXECTBO pAalMOHAJIBHBIX YHCEN, HWPPALMOHAIBHOE YHCIIO,
KBaJI[paTHbIA KOPE€Hb, MHOXKECTBO JCHCTBUTEIBHBIX UHCEJ, T€OMETpPUUYECKas
MHTEPIIPETALNS HATYpaJbHbIX, LIEJIBIX, PALIMOHAJIBHBIX, JEHCTBUTEIIBHBIX YUCET;

®  BBHIIOJHATH BBIYUCIEHUA, B TOM YHCJIE€ C HCIOJIb30BAHUEM IPHUEMOB
pPalMOHAJIBHBIX BBIYUCIICHUN;

®  CpaBHHUBATh PAllMOHAJBHBIC U UPPALIMOHAJIbHBIC YHUCIIA;

®  [PEACTaBIATH PALMOHAIBLHOE YHCIO B BUJE ACCATUUHON JpOOH

®  yHOpSJOYMBATHL YHWCJA, 3allUCAHHbICE B BHUAC OOBIKHOBEHHOW W JECATUYHOU
npobu;

B noBcenHEBHOM )KU3HU U NIPU U3YUEHUH IPYTUX TPEAMETOB:

®  COCTaBJIITh Y OLICHUBATH YKCJIOBBIE BBIPAKECHUS MPH PEIICHUHA NPAKTHUYECKUX
3a/1a4 ¥ 3ajJla4 U3 JPYrux yueOHbIX MPEIMETOB;

®  3aNKChIBaTh W OKPYIISATh YHCIIOBBIE 3HAYEHHS PEAJbHBIX BEIMYUH C
VCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUS.

ToxxnecTBeHHbBIE TIPEOOPA3OBAHUS

*  OnepupoBaTh MOHATHUSIMHU CTEIIEHU C HATypaJbHBIM IOKA3aTEJIEM, CTEIECHH C
LEJIBIM OTPHULIATENILHBIM IMOKA3aTENIEM;

®  BBINOJHATH PA3JIOKEHWE MHOTOWICHOB HAa MHOXXHUTEIU OJHHM W3 CIOCOOOB:
BBIHECEHHME 3a CKOOKY, TpyNIHUpPOBKA, HCIONb30BAaHUE (POPMYT COKPAIIEHHOTO
YMHOKEHHS;

®  BBIACJIATH KBAJIPaT CyMMBbI U Pa3HOCTH OJTHOUWICHOB;

®  packiIaJbpIBaTh HA MHOXKUTEIN KBAIPATHBIA TPEXUIICH;

B noBcenHEBHOM )KU3HU Y PU U3YYEHUH APYTUX TPEAMETOB:

®  BBHINIOJIHATH MpeoOpa3oBaHUsl MW JEHCTBUS C 4YHUCJIaMHU, 3alMCaHHBIMU B
CTaHJIAPTHOM BU/IE;

®  BBINOJHATH MNpeoOpa3oBaHUs aNreOpanuecKuX BBIPAKEHUN TPHU pPEIICHUU
3a/1aq IPyruX y9eOHBIX MPEIMETOB.

VYpaBHEHUS 1 HEPABEHCTBA

¢ OmnepupoBarh TMOHATUAMHU: YPABHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHHWS,
pelleHre HEpPaBeHCTBA, pPAaBHOCWIbHBIE YypaBHEHMs, OO0JacTb OIpeneNeHus
ypaBHEHHUS (HEPaBEHCTBA, CUCTEMbI YPaBHEHUN UM HEPABEHCTB);

® peuarb JIMHEHWHBIE YPABHEHUSI U YPABHEHMS, CBOJUMMBIC K JIMHEHHBIM C
MTOMOIIBIO TOXKIECTBEHHBIX MPE0OPa30BaAHMIA,

® pemarb KBAJAPATHBIE YPABHEHUS U YPABHEHHS, CBOAUMBIE K KBAJIPAaTHBIM C
MOMOIIIBIO TOXKJIECTBEHHBIX TPEOOpa30BaHUM;

®  pemiarh APOOHO-IMHEUHBIC YPABHCHUS;

®  pelarb HECIIOXKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.

B noBcenHEBHOM )KU3HU U NIPU U3YUEHUHU IPYTUX IPEAMETOB:

®  COCTaBJATh M PELIATh JIMHEHMHBIC U KBAJIPAaTHBIC YPABHEHUS, YPABHEHHUS, K HUM
CBOJSILLIAECSA, CHUCTEMBI JIMHEWHBIX ypaBHEHUW, HEPABEHCTB NpPHU PEIICHUM 3ajad
JPYTUX YY€OHBIX TIPEIMETOB;

OyHKIMU

e crpouTh Tpaduku  JUHEWHOW, KBaApaTUYHOW  (QYyHKIMH, OOpaTHOMU
MIPONIOPLUMOHAIBHOCTH



*  Ha mpuMepe KBaJAPaTUIHOU (PYHKIINH, UCTIOIB30BaTh MpeoOpa3oBanus rpaduka
bynkuun y=f(x) ansg noctpoeHus rpadgukoB GyHKIUHA ;

®  HaXOQUTh MHOXECTBO 3HAUEHUW, HYJIU, NPOMEKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUUHOM (pyHKIIUY;

®  OHepUpoBaATH HOHSATUSMU: HOCJIEI0BATENbHOCTD, apumernueckas
IIPOrpeccusi, FeOMETPUYECKAst TPOrPECCHS;

B moBceHEeBHOM KU3HH U TIPH U3YUYCHUU APYTUX MPEAMETOB:

®  WUIIOCTPUPOBATH C MOMOIIBIO rpaduKa peasbHyH 3aBUCUMOCThH WM MPOLECC
M0 UX XapaKTePUCTHKAM;

®  WCIIONB30BaTh CBOWCTBA W Tpaduk KBaapaTUdHOW (QYHKIMH TIPU PEHICHUU
3a7a4 U3 APYTruX y4eOHBIX MPEIMETOB.

TexcToBpIe 3a1a4n

e Pemare nOpocThle W CIOXKHBIE 3aJa4d pPA3HbIX THIOB, a TaKXKe 3a7ayu
MOBBIIIICHHON TPYIHOCTH;

®  BBIIEJATH ATAMbI PEIICHUS 3a7]a4U U COAEPKaHUE KaXKIO0TO 3TaIa;

® yMeTh BBIOMpATh ONTHMAJbHBIA METOJ pELIeHMs 3aJa4l U 0CO3HABaTh BHIOOP
METO/Ia, paccMaTpuBaTh Pa3lIMYHbIE METONbI, HAXOAUTh Pa3HbIe pEHICHHs 3aJayH,
€CJIM BO3MOXHO;

®  AHAJIM3UPOBATH BCEBO3MOXKHBIE CHUTYyallMM B3aUMHOIO DPACHOJOXKEHUS JIByX
OOBEKTOB U U3MEHEHUE UX XapaKTEPUCTUK MPU COBMECTHOM JBUKEHHUU (CKOPOCTD,
BpEMsi, pacCTOSIHUE) NIPU PELICHUH 3a7a4 Ha ABM)KEHUE BYX 0OBEKTOB KakK B OJHOM,
TaK U B IPOTUBOIIOJIOKHBIX HAPaBICHUSIX;

®  ucclenoBaTh BCEBO3MOXKHBIE CUTYallMM NPHU PELICHUH 3a7ad Ha JBUKEHHUE 1O
peKe, paccMaTpUBaTh pa3Hble CUCTEMBI OTCUETA,

® pemarth pa3HOOOpa3HbIC 3a/1a4U «HA YaCTH,

® 0CO3HaBaTh U OOBSACHATH MJACHTHUYHOCTH 337ay Pa3HbIX THUIIOB, CBSA3BIBAIOIIMX
TPHU BEJIUYMHBI (Ha pa0OTy, Ha MOKYINKH, HA IBUKEHUE), BBIIEIATh 3T BEIIMYUHBI U
OTHOILLIEHUSI MEXJy HHUMH, IPUMEHATh UX IPH PELICHUH 3a]ad, KOHCTPYUpPOBAaTb
COOCTBEHHBIE 3a/1ay YKa3aHHbBIX TUIIOB,;

® BI3JECTh OCHOBHBIMH METOJAaMHU pEIICHHUs 3aJad Ha CMECH, CIUIaBHl,
KOHIICHTPAIIHH;

® pewarb 3aJa4d Ha TPOLEHTHl, B TOM YHCIE, CIOKHbIE HPOLUEHTHl C
000CHOBaHUEM, UCIIOJIB3YS pa3HbIE CIIOCOODL;

® OBIAJETh  OCHOBHBIMM  METOJAaMU  pEIIEHUs  CIOKETHBIX  3ajau:
apudmeTnyeckuid, anreOpanveckuii, Tmepedop BapHAHTOB, TE€OMETPUYECKUI,
rpaduIecKuii, MPUMEHATH UX B HOBBIX 110 CPABHEHUIO C U3YUYECHHBIMH CUTYaIIUAX.

CrarucTtuka u Teopusi BEpOSTHOCTEN

* OnepupoBarb MOHATUAMH: CTOJIOUAThIE W KPYTOBbIE AWArpaMMbl, TaOJIUIIbI
JAHHBIX, cpeAaHee apudMeThyeckoe, MeauaHa, HauOoJyblllee M HauMEHbIee
3HaYeHUs] BBIOOPKH, pa3Max BBIOOPKH, IJUCHEPCHS M CTaHAAPTHOE OTKJIOHEHUE,
cllydaiiHasi \3BMEHYMBOCTb;

®* u3BJIEKaTh MH(OPMaLMIO, MPEACTABIECHHYIO B TaOnMIax, Ha Juarpammax,
rpajdukax;

®  COCTaBIJISITH TaONMIIbI, CTPOUTH JUATPAMMBbI U Tpa)KK HA OCHOBE JIaHHBIX;

®  PUMEHSTH MPABUIIO IPOU3BEACHHUS MPU PEUICHIUH KOMOWHATOPHBIX 3a/1a4;



®  ONepUpOBaTH MOHATHUSIMH: CIyYaWHBIN OMBIT, CIIyYalHBIA BBIOODP, UCIIBITAHHE,
AJIEMEHTApHOE  CJIydailHOoe coObITHe (MCXOM), KIACCHUYECKOE  OIpeeeHre
BEPOSTHOCTU CIYy4aHOTO COOBITHS, ONlepalluy HaJ CITy4allHbIMU COOBITUSIMU;

® pemarb 3aJlaid Ha BBIYUCICHHE BEPOATHOCTU C TMOJCYETOM KOJIMYECTBA
BapUAHTOB C IMOMOIIbI0 KOMOMHATOPHUKH.

B noBcegHEeBHOM KU3HU U MIPU U3YUYEHUHU JIPYTUX TPEAMETOB:

® Wu3BIEKaTh, MHTEPIPETHUPOBATH HW  MpeoOpa3oBbIBaTh  HHGPOPMAIIHUIO,
MPEICTAaBICHHYIO B Ta0NMIIaX, HA AUarpaMMax, rpaukax, OTpa)xarolryro CBOMCTBA U
XapaKTEPUCTUKH PEaTIbHBIX MPOLIECCOB U SIBICHMIA;

®  OmpeAeNsiATh CTATUCTUYECKHE XapaKTePUCTHUKUA BBIOOPOK MO TabiauLam,
quarpaMmam, rpadukaM, BBITOTHSATH CPAaBHEHHE B 3aBUCUMOCTH OT LIENU PEHICHUS
3a/1a4u;

®  OLICHUBATh BEPOSITHOCTh PEANbHBIX COOBITUIN U SIBJICHUM.

I'eomerpuueckue Qpurypsl

¢  OnepupoBaTh MOHATUSIMU T€OMETPUUECKUX PUTYD;

®  u3BJIEKaTh, WHTEPIPETHPOBATH M NpeoOpa3oBbIBaTh HHMOpPMAIUIO O
reOMEeTPUIECKUX (QUTypax, MPEACTABICHHYIO Ha YePTEKaX;

*  (bopMynupoBaTh B MPOCTEHIIMX CIy4Yasx CBOMCTBA U MPU3HAKU DUTYD;

®  JI0Ka3bIBATh FEOMETPUUECKHUE YTBEPKICHHUS;

B noBcenHeBHOM ®KU3HU U TIPU U3YUEHUU JPYTUX MIPEAMETOB:

®  HCNOJb30BaTh CBOMCTBA TIeOMETpUUYECKUX (Uryp [uisi pemieHus 3ajaad
MPAKTUYECKOTO XapaKTepa U 3a7a4 U3 CMEKHBIX JTUCLUILINH.

OTtHoEeHus

e OnepupoBarh MOHATHUSIMH: PAaBEHCTBO (UTYp, paBHBIE (HUTYpHI, PaBEHCTBO
TPEYTOJIbHUKOB, MAapajUIeIbHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCTh MPSAMBIX, YIJIbI
MEXIYy TMpSMbIMHU, TEPIEHIUKYISIp, HAKJIOHHAs, MNpPOEKIHs, nogodue ¢uryp,
1o100HbIe GUTYPBI, TOJIOOHBIE TPEYTOIBHUKH;

* npuMeHsTh Teopemy Daneca U TeopeMmy O MPOMOPIUOHATBHBIX OTPE3KaX MpHU
pelIeHnH 3a1ay;

®  XapaKTEepU30BaTh B3aUMHOE PACIHOJIOKEHHE MPSIMOM U OKPYKHOCTH, IBYX
OKpY>KHOCTEM.

B noBcenHeBHOM XU3HU U MTPU U3YUYEHUU JPYTUX MPEAMETOB:

®  HCMOJb30BaTh OTHOIICHMS MJisi PEIIeHUs 3a7ad, BOZHUKAIOIIUX B peasbHOU
KU3HU.

N3mepenust v BBIYUCTCHUS

*  OnepupoBarh NPECTABICHUSIMU O JJIMHE, TUIOMAIH, 00beMe KaK BEIIMYNHAMU.
[Ipumensate Teopemy Iludaropa, dopmynsl miomand, o0bema MpU pEUICHUU
MHOTOIIIATOBBIX 33Ja4, MPOBOAUTH BBIYHUCIEHUS HAa OCHOBE DPABHOBEJIMKOCTU U

PaBHOCOCTABJIICHHOCTH,
b (I)OpMy.HI/IPOBaTB 3aJa491 Ha BBIYUCIICHUC OJIUH, HJIOIIIa}]CI\/II 1 00bEMOB U peuarb
ux.

B noBcenHeBHOM ®KU3HU U TIPU U3YUECHUU JPYTUX MPEAMETOB:

®  [pPUMEHSTH (HOPMYIIBI NMPU BHIYUCICHHUSIX B CMEXKHBIX yUE€OHBIX MpEIMETax, B
OKpY>Karolle JEeHCTBUTEIIBHOCTH.

BekTops! 1 KOOpIMHATHI HA TIIIOCKOCTH



¢  OnepupoBarb NOHATHUSMHU BEKTOP, CYMMa, pa3HOCTb BEKTOPOB, MPOU3BEIECHUE
BEKTOpa Ha YHUCJO, YIoJI MEXAY BEKTOPAaMH, CKAIIPHOE MPOU3BEICHHUE BEKTOPOB,
KOOpPAMHATHI Ha TUIOCKOCTH, KOOPANHATBI BEKTOPA;

®  BBINOJHATH JACUCTBUS HaJ BEKTOpaMu (CIOKEHHE, BHIYUTAHUE, YMHOKEHHE Ha
YHUCI0), BBIYUCIATD CKAJSIPHOE MPOU3BENCHUE, OMPENEATh B MPOCTEHIINX CIIydasx
YIoJI MEXAY BEKTOPAMHM, BBIIOJHATH PA3JI0KEHUE BEKTOpAa Ha COCTAaBISIOILNE,
NPUMEHATh MOJyYeHHbIe 3HaHUS B (U3MKE, MOJIb30BaThcad (HOPMYJION BBIUMCICHUS
PACCTOSIHHS MEXK/1y TOUKAMU 10 U3BECTHBIM KOOPJIMHATaM, UCIIOJIb30BATh YPABHEHUS
buryp Ay peneHus 3aaag;

® [PUMEHITh BEKTOPBI U KOOPAMHATHI JUIsl PELICHHS] T€OMETPUUYECKUX 3a7ad Ha
BBIYMCJIEHUE JUINH, YTJIOB.

2. Conep:kanue y4eOHOro MarepuaJia.

1. Uucna u BeIYUCIICHUSI.

Harypanehbie umncna. Apudmernyeckue IEHCTBHUS C HaTypaJbHBIMH YHCIAMHU.
CpoticTBa apupmMeTuuecKux aericTBUid. JlenMMoCTh HaTypalbHBIX uncen. Jlenurenu
1 KparHble uncia. [lpusnaku penmumoctu Ha 2, 3, 5, 9, 10 OObIKHOBEHHBIE IpOOH,
JNEUCTBUSL C OOBIKHOBEHHBIMHU JAPOOSIMHU. Hecsatuunpie npodu, JEUCTBUS C
JNECATUYHBIMU J1po0sMu. [IpumeHeHue CBONCTB AJid YOPOUIEHUS BBIPAKEHUU.
ToxxnecTtBeHHO paBHbIe BhlpaxkeHus. [Ipounentsl. HaxoxxnaeHue nponeHToB ot yucia
Y 4uciia o npoueHTy. CTeneHs ¢ HebIM MOKa3aresieM U X cBoMcTBa. KopeHs n-oit
CTEIEHHU, CTENIEHb C PAIMOHATIBHBIM ITOKA3aTeJIEM U UX CBOMCTBA

2. AnreOpanyeckue BbIpaXXEHHS U MPeoOpa3oBaHUs

Bolpaxkenusi ¢ mepeMeHHbIMU. TOXJIECTBEHHBIE MPeoOpa3oBaHUsl BBIPAKECHUIN C
MEPEMEHHBIMU. 3HAUEHUE BBIPAXKEHUW TIPU M3BECTHBIX YHMCJIOBBIX JAHHBIX
nepeMeHHbIX. OnHowileHbl U MHorowieHbl. Koadduuuent oanounena. CreneHsb
OJTHOWJIEHA, MHOTrowIeHa. JIelCcTBYs ¢ OMHOWIEHAMU U MHOTOWJIeHamMu. Pazmoxenue
MHOTOWJIeHa Ha MHOXHUTETH. DopMynbl COKpameHHOro ymHoxeHusa. CrocoObl
pa3oKEeHHUs MHOTOWJIEHA Ha MHOXHUTeNnu. PanuoHanbHble OpoOM M MX CBOWCTBA.
Jonyctumele 3HAQUYEHHUsI  NEPEMEHHBIX.  TOXAECTBO,  TOXKIAECTBEHHBIE
npeoOpa3zoBaHus PallMOHAIBHBIX IpOOEH.

3. YpaBHEHUS ¢ ONHOU NIEPEMEHHOMN

JIuneliHbIE ypaBHEHUS C OJHOM nepeMeHHON. KopeHb ypaBHeHMs. PaBHOCUIIBHBIE
ypaBHeHus. KBaaparneie ypaBHeHus. Henmonnoe kBanparHoe ypaBHeHue. Teopema
Buera 0 KOpHAX ypaBHEHHS. .

4. YpaBHEHHUS C IBYMs IEPEMEHHBIMU U UX CUCTEMBI.

CucteMbl JUHEWHBIX YypaBHEHUH. MeTonbl pelIeHHs CHUCTEM YpaBHEHMIL:
MOJICTAHOBKH, METOJ] CJIOXKEHMUSI, rpauueckuii MeTos.

5. HepaBenctBa

HepaBenctBa ¢ oaHoil mepemeHHOM. CucTeMa HepaBeHCTB. MeTonbl pelieHus
HEPaBEHCTB U CUCTEM HEPABEHCTB: METOJl MHTEPBAJIOB, rpaduuecKuii METO

6. ®ynkuuu u rpadpuku

[lonsitue ¢yHkuuu. PyHkuusg u apryment. OOmacte omnpeaeneHus (QyHKUIUU.
Ob6nacte 3HaueHuit Qynkuuu. [papux dynkumn. Hymu ¢Qyskoun. Oyskuws,
Bo3pacraroias Ha orpeske. OyHkius, yobiBatoias Ha orpe3ke. JInHelHas QyHKIus
u ee cpoiictBa. ['paduk nuHeitHOW GyHKUMU. YrioBoid ko3uIMEHT (yHKUIHUU.



OOparHo npornopiroHanbHas QyHKIHS U ee cBoiicTBa. KBaaparnunas GyHKIUS U ee
cBoiictBa. Ipaduk xBamparnunoit ¢ynkuuu. CreneHHas ¢yHkus.  UteHue
rpauKoB (PyHKLIUH.

7. IlocienoBaTenbHOCTH U POTPECCUU

YucnoBble moOcCienOBaTeNIbHOCTH.  Apudmernueckass mnporpeccus PaszHocTb
apupmMeTHIeCKOM nporpeccun. dopmyna n-oro wieHa apudpmeTHuecKon
nporpeccuu. @dopmyna cymMMbl N 4YJIE€HOB apU(PMETUUYECKOM MPOTPECCHUHU.
['eomeTpuueckas nmporpeccus. 3HaMeHaTelb FeOMETPUIECKO porpeccun. @opmyna
n-oro WieHa TeOMeTpuYeckoil mnporpeccuu. @Dopmyna CcyMMbBl N YJIEHOB
reoMeTpuieckoii mporpeccuu. Cymma 0€CKOHEUHON T€OMETPUYECKON MTPOTPECCUH.

8. KomOuHaropuka. D1eMeHThl TEOPUU BEPOSITHOCTEN U CTATUCTUKU

Cpennee apudmeTrnueckoe, pa3Mmax, Moia. MeauaHa, Kak CTaTHCTUYECKas
xapakrepuctuka. CO0p U rpynnupoBKa CTATUCTHUECKUX JaHHBIX. MeTonbl pereHus
KOMOMHATOPHBIX 3aja4y: mepedop BO3MOXKHBIX BAapUAHTOB, JEPEBO BapUAHTOB,
IIPpAaBWJIO yMHOXEHMs. llepecraHoBkm, pasmenieHus, codetaHus. HadanpHble
CBEICHUS U3 TEOPUHU BEPOSATHOCTEN. BeposTHOCTE citydaitHOro coObitus. ClnoxeHue
Y YMHOKEHHE BEPOSATHOCTEN

9. 'eomeTpuyeckue QUrypsl U UX CBOWCTBA

Boicota, MenuaHa, cpenHsisi JIMHHUS ~TpeyrojbHUKa. PaBHOOEOpEeHHBIH U
PaBHOCTOPOHHUM TpeyroibHUKHU. [Ipu3Haku paBeHCTBA U MOAOOUSI TPEYTrOJbHUKOB.
Pemenne tpeyronpHukoB. CymMma yriioB TpeyrojbHUKa. CBOWCTBA MPAMOYTOJIBHBIX
TpeyroiabHukoB. Teopema [Tudaropa. Teopema cunycoB u kocunycoB. HepaBeHCTBO
TPEYrOJIbHUKOB. [Tnomans TPEYroJIbHUKA Buasl MHOTOYTOJIBHUKOB.
[Tapannenorpamm, ero cBoiicTBa U npusHaku. [lnomanps mapamienorpamma. Pomo,
OpsIMOYTOJIBHUMK, KBaApar. Tpameuus. Cpeanss JswuHug Tpaneuuu. Ilnomans
Tpaneuuu. IlpaBunpHble MHOroyroibHUKH. KacarenbHass K OKpPYKHOCTH H €€
cBoiicTBa. LleHTpanbHBIA M BOHUCAHHBIA YIIbl. OKPYKHOCTb, ONHMCAHHAs OKOJIO
TpeyroibHUKa. OKpYKHOCTb, BIIMCaHHas B TPEyroJbHUK. J[JIMHA OKPYKHOCTH.
[Tmomane kpyra

10.KoopauHare! 1 BEKTOPBI

N300pakeHne 4ucen TOYKaMHU KOOPAMHATHOM MNpAMOW. l'eomeTpuueckuid CMBbICI
MOAyNsl 4ucia. YWCIOBbIE MPOMEXKYTKU: HHTEpBaji, OTpe3oK, Jayd. Dopmyna
pPacCTOSTHUSA MEXIY TOYKAMHU KOOPJIWHATHOW MNpsiMOM. [[ekapTOBBI KOOpIHMHATHI Ha
IUIOCKOCTH; KoopauHatel Touku. KoopaumHarel cepenuHbl oTpe3ka. Popmyia
pacCTOAHUS MEXAY JABYMS TOYKAMHM IUIOCKOCTH. YPaBHEHUE IMPSIMOM, YITIOBOM
KOO(PGUIIMEHT TMPSMOHM, YCIOBUE TMAapauIebHOCTH MpsMbIX. Bekrop. JlnuHa
(momynb) Bektopa. Koopnunarel BekTopa. PaBeHcTBO BekTOopoB. Omepanuu Hal
BEKTOpPAMM: YMHOXEHHME HA 4YHUCJIO, CIOXKEHHME, pa3JIOKEHUE, CKaIIPHOE
IIPOU3BENCHUE. YTOJI MEXKIY BEKTOPAMH.

3. TemaTn4yeckoe IJIAHMPOBAHUE

No Tema ypoka Kon-Bo
4acoB

Uwucna u BeruucieHus (6 4acon)

1 | J1enMMOCTh HaTypaJIbHBIX YHCEII 1




2 Brrurciienus ¢ palinOHaJIbHBIMU YUCIAMU 1
3 [IpoueHnTsl 1
4 OtHouenus. [TponopliMOHAIBLHOCTH BEIMYMH 1
5 CreneHu U KOpHU 1
6 JleficTBUTENbHBIE YHCIIA 1
AnreOpandeckre BeIpaXeHHS U TpeoOpazoBanus (4 daca)
7 AnrebpanyecKkue BbIPaXKESHUS 1
8 [IpeoOpa3oBaHue IENbIX BHIPAKEHHUH 1
9 [IpeobpazoBanme TPOOHBIX BBIPAKCHUI 1
10 [Ipeobpa3zoBanme BeIpaXeHUH, COACPIKAITUX KBAIPATHBIE KOPHU 1
YpaBHEHHUs ¢ OTHOM TIEpeMEHHOM (4 Jaca)
11 Ienbie ypaBHEHUS
12 JpoOHO-palimoHaIbHbIe YpaBHEHHS 1
13 I'paduueckuii  crmoco®  pemieHuss ypaBHEHHH C  OJHOM 1
MEPEMEHHOI
14 Pemmenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM 1
YpaBHEeHHsI ¢ IBYMSI IEPEMEHHBIMH U UX CUCTEMBI (4 yaca )
15 VYpaBHeHHE ¢ ABYMS IEpeMEHHBIMU 1
16 CucrteMbl ypaBHEHHH C ABYMsI IEPEMEHHBIMHU 1
17 3agauu Ha KOOPIUHATHOM TUIOCKOCTH 1
18 Perienne TekCTOBBIX 3a/1a4 aJireOpanyecKuM METOJIOM 1
Hepagenctna (3 yaca)
19 OO1u11e cBoOcTBa HEPABEHCTB 1
20 HepaBeHcTBa nepBoii CTENEHU U UX CUCTEMBI 1
21 Pemienue kBagparHbIX HEPABEHCTB 1
Oyukuuu u rpaduku (2 yaca)
22 OCHOBHBIE TIOHATHS 1
23 Yucnossie GyHKINHU, UX TPa(UKH U CBOHCTBA 1
[TocnenoBarenbHOCTH U porpeccuu (2 yaca)
24 TlocnenoBarensHOCTH 1
25 Apudmernueckas ¥ TeOMETPUIECKask IPOTPECCUU 1
KomOuHnaropuka. D1eMeHTbl TEOpUH BEPOATHOCTEH U cTaTUCTUKH (3 yaca)
26 Kombunaropuka 1
27 Teopus BeposTHOCTEM 1
28 Crarucrtuka 1

I'eomeTrpuueckue purypsl u ux cBoiicTsa (4 yaca)

29 [Ipsimbie u yriibl 1
30 TpeyronbHUK 1
31 YUeThIpEXyTroIbHUKNA Y MHOTOYTOJIbHUKH 1
32 OKpy»XHOCTb U KpYyT 1

Koopnunats! u BekTOpHI (2 9aca)

33

Koopaunarst




34 | Bexkropsl | 1

Hrorossiit ypok (1 gac)

35 | 3au€THas pabota | 1
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