Pa0ouas nporpamma no aareope /-9 kiiaccol
Pabouas nporpamma pazpadborana Ha ocHoBauud 11. 18.2.2 ®I'OC OO0 u TpeOoBaHUI K peaTr3aIiuu
ocsoenust OOIT OOO.

IInanupyembie pe3yJibTaThl H3yYeHHS AJITreOpbl

B au4HOCTHOM HamnpaBJICHUH:

- c(OpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOUICHHMS K YYE€HHUIO, TOTOBHOCTH U
CHOCOOHOCTH O0YYaromuXcs K CaMOPa3BUTHIO M caMOOOpa30BaHUIO HAa OCHOBE MOTHBAIUHU K
Oo0y4eHHI0 U TMO3HAHUIO, BBIOOpPY JaibHElIIero o0pa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MHpPE
npodeccuit u npodeccrnoHaNbHbIX MPEANOYTEHUH, 0CO3HAHHOMY IMOCTPOCHHUIO WHANBUAYAIbHON
00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUMBBIX [103HABATEIbHBIX UHTEPECOB;

- c(OpMHUPOBAHHOCTh KOMIIOHEHTOB LIEHHOCTHOT'O MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKU;

- c(OPMHPOBAHHOCTh KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B OOpamieHun u
COTPYJIHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMHU U MJIaJILIMMHU B 00pa30BaTeIbHON, OOIIECTBEHHO
10JIE3HOH, y4eOHO-HCCIIe10BaTENIbCKON, TBOPUECKON U APYTUX BUJIAX JIEATEIbHOCTH;

- YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araThb CBOM MBICJIM B YCTHOM M MHCbMEHHOMN
peuH, IMOHMMATh CMBICI IOCTABJIICHHOW 3a/layd, BBICTpPAaWBaThb AapryMEHTAlUI0, MPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI;

- NpEICTaBICHHE O MaTeMaTHYeCKOH Hayke Kak cdepe deIoBeuecKoi
JEeSTENIbHOCTH, 00 ATamnax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIsl IUBUIIU3AIHH

- KPUTUYHOCTh MBIIUIEHUS, YMEHUE pacro3HaBaTh JOTHYECKU

HEKOPPEKTHbIE BBICKA3bIBAHMsI, OTJIMYATh FMIIOTE3Y OT (PaKTa;

- KpEaTUBHOCTb MBIIIJICHUS,, WHMUIIMATUBA, HAXOJAYHWBOCTb, AKTUBHOCTb IpHU
pEILIEHUN 3a/ay;

- yYMEHHE KOHTpPOJIMPOBATh poLecc " pe3ysbTar yueOHOi

MaTeMaTHYeCKOM JeSITeIbHOCTH;

- CIIOCOOHOCTh K SMOILIMOHAIBHOMY BOCHIPUSATHUIO MaT€MaTUYECKUX OOBEKTOB,

3a/1a4, PELICHUH, PACCYKICHUMN.

B ME€TANPpEeAMETHOM HaIIPpaBJICHUM:

- YMEHHE CaMOCTOATENbHO IUIAHUPOBATh AJIbTEPHATUBHBIC IYTH JOCTHXKEHHS
neneif, Oco3HaHHO BBHIOMpaTh HauOonee 3(QeKTUBHbIE CMOCOOBI pEUIeHHUs YYEeOHBIX H
MI03HABATENbHBIX 33/1aY;

- YMEHHUE OCYLIECTBIATh KOHTPOJIb MO pe3yibTaTy U MO CIOoco0y AeWcTBUS Ha
YPOBHE POU3BOJIBLHOIO BHUMAHUS U BHOCUTh HEOOXOIUMBIE KOPPEKTUBBL;

- YMEHHUE aJ[eKBaTHO OIEHWBATh IMPABHIHHOCTh WM OIIMOOYHOCTH BBITOITHEHHS
yueOHoil 3a1aun, ee 00BEKTHUBHYIO TPYJHOCTh U COOCTBEHHbIE BO3MOKHOCTH €€ PeIICHUS;

- OCO3HAHHOE BJAJCHUE JIOTHYECKUMH JICHCTBUSMU ONPENECICHUS TOHITUH,
000011IeHNS, YCTAaHOBJICHUSI aHAIOTHH, KIacCH(UKAIIMK Ha OCHOBE CaMOCTOSITEILHOTO BBIOOpA
OCHOBaHUM U KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3EH;

- YMEHHUE YCTaHABIMBATh MPUYMHHO-CIIEICTBEHHbBIE CBS3H; MIPOBOJIUTH JIOTHUECKOE
paccyX/eHue, CTPOUTh YMO3aKIIIOUEHHE U JIeJIaTh BBIBOIBL;

- YMEHHUE CO3/1aBaTh, MPHUMEHATh M INPEOOpPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHUE
CPEICTBA, MOJIEJIA U CXEMBI JIJIS peleHts y4eOHbIX U MO3HABAaTEIbHBIX 3a7a4;



- YMEHHE OPTraHHU30BaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO IESTEIBHOCTH
YUUTEJEeM U CBEPCTHUKAMM;

- c()OPMUPOBAHHOCT, W  pa3BUTHE Y4eOHOW ©  OONICOIH30BATECIHLCKON
KOMIIETCHTHOCTH B OO0JIACTH HCIOJIB30BaHMS WH(MOPMAIMOHHO - KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA;

- c(OpPMUPOBAHHOCTh TIEPBOHAYATIBHBIX TPEICTABICHUNA 00 HACSIX U O METOJax
MaTeMaTUKU Kak 00 YHHBEpPCAJIbHOM S3bIKE HAYKHM M TEXHHKE, O CPEICTBE MOJEIMPOBAHUS
SIBJIEHUW U IPOLIECCOB;

- YMEHHE BHJICTh MAaTEMaTUYECKYIO 33/1adyy B KOHTEKCTE MPOOJIEMHON CHUTYyallud B
JIPYTUX AUCIHILTAHAX, B OKPYKAOIIEH KU3HU;

- YMEHHE HAXOIUTh B PA3IMYHBIX MCTOYHHUKAX MHQOPMAINIO, HEOOXOIUMYIO IS
pelIeHusT MaTeMaTHYECKUX IMpoOJIeM, W TPEACTABIATH €€ B IMOHATHOW (opMme; MPUHUMATH
pellieHre B YCIOBUSIX HEMOTHOW U M30BITOUHOM , TOYHON U BEPOSTHOCTHOM MH(pOpMannu;

- YMCHHE TIOHMMAaTh W HCIIOJIB30BaTh MAaTEMAaTUYECKUE CPEIICTBA HATJISIHOCTH
(pPUCYHKH, YEPTEXKH, CXEMBI U Tp.) ISl WIUTFOCTPALlUU, UHTEPIPETAIH, apTyMEHTAIINH;

- YMEHHE BBIJBUTATh TUIOTE3bl MPH PEUICHUH Y4YeOHBIX 3aJad M TIOHHUMATh
HEOOXOIUMOCTh UX MPOBEPKH;

- YMCHHE MPUMEHSATh WHAYKTUBHBIE M JICIYKTHBHBIC CIIOCOOBI PACCYXICHHIA,
BUJIETH PA3NIUYHBIC CTPATETUU PEUICHHUS 33/1a4;

- MOHUMATh CYIIHOCTH JITOPUTMUYECCKUX MPEANHUCAHUNA W yMEHHUE JCHCTBOBATH B
COOTBETCTBUHU C MPEATI0KEHHBIM aITOPUTMOM;

- YMEHHE CaMOCTOSTETbHO CTaBHUTh II€NIM, BHIOMpATh U CO3AAaBaTh JITOPUTMBI IS
penieHust yaeOHbIX MaTeMaTHYECKUX TTPOOIIeM;

- YMEHHE ITUTAHHPOBATh W OCYIIECTBIATH JICATEIHHOCTh, HANPABICHHYI0 Ha
pelIeHne 3a1a9 UCCIIeIOBATEIILCKOTO XapakTepa.

B NIPe/IMETHOM HaNpaBJIeHUU:

- yMeHHE pabdoTaTh ¢ MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpUpPOBaHHE, U3BJIEUECHUE
HeoOXxoauMol MH(popMalMM), TOYHO W TPaMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOM H
MUCBbMEHHOW peud, MPUMEHSs MaTeMaTHYeCKyl0 TEPMHHOJIOTMIO M CHUMBOJIMKY, UCIIOJIb30BaTh
pa3IuyYHbIE A3BIKM MaTEeMaTUKHU (CJIOBECHBIM, CUMBOJMYECKHM, rpaduueckuii), 000CHOBHIBAThH
CYXJIEHUS, TPOBOJIUTH KJIACCH(PUKAIINIO, JOKA3bIBATh MAaTEMAaTHUECKUE YTBEPKACHUS;

- BJa/ieHHe 0a30BbIM TOHATUWHBIM alapaToM: UMETh IPEACTaBICHHE O YHUCIE,
BJIAJICHUE CHUMBOJBHBIM S3bIKOM aureOpbl, 3HAHHE JJIEMEHTAPHBIX  (PYHKIIMOHAIBHBIX
3aBHCUMOCTEH, UMETh MPEJCTABIEHNE O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaJbHOM MHpE U
0 pa3IMYHBIX CHOCO0AaX WX HU3YYEHHs, 00 OCOOEHHOCTSX BBIBOJAOB M IPOTHO30B, HOCSIIHUX
BEPOSATHOCTHBIX XapaKTep;

- yYMEHHE  BBINOJNHATH  ainredpandyeckue  MpeodOpa3oBaHUs  PallMOHAIBHBIX
BBIpQXECHHUM, NPUMEHATh HMX [UIsl pelieHus ydeOHBIX MaTeMaTHYecKUX 3ajad U 3ajad,
BO3HHUKAIOIINX B CMEXXHBIX Y4EOHBIX MpeIMeTax;

- YMEHHUE TIOJb30BaTbCS MaTeMAaTUYeCKUMU (opMylaMH M CaMOCTOSTENIBHO
COCTaBJIATh (POPMYIBI 3aBUCHUMOCTEH MEXKIy BEJIMYMHAMH HA OCHOBE OOOOIIEHUS YaCTHBIX
CJIy4aeB M IKCIEPUMEHTA;

- YMEHME pelIaTh JUHEHHBIE W KBAaJApAaTHbIE ypaBHEHUs, HEPaBEHCTBA IEPBOW U
BTOPOIl CTENEHM, a TAK)KE€ NMPUBOJAUMBIE K HUM YPAaBHEHHUs, HEPABEHCTBA, CUCTEMBI;



UCIIONIb30BaTh TpaUiecKue TMPEICTaBICHHs JUIsi PEIICHUS ¥ HWCCICIOBAaHUS YpaBHEHHIA,
HEPABEHCTB, CUCTEM; NPUMEHATH MOJYYEHHBbIE YMEHUS JUIsl PELICHHS 3aa4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, IPAKTUKH;

- OBJIaJICHUE CUCTEMON (PYHKIIMOHAIbHBIX MOHATUH, (PYHKIIMOHAIBHBIM S3bIKOM H
CUMBOJIUKOH, YMEHHE CTPOUTH rpa@uku (yHKUUN, OMHMCHIBATH UX CBOWCTBA, HCIOJB30BATh
(GyHKIIMOHATBHO-TpadUUECKUE TPECTABICHUS I ONMUCAHMS U aHAIM3a MATEMAaTHICCKUX 3a/1a4
Y peajbHbIX 3aBUCUMOCTEM;

- OBJIaJICHUE OCHOBHBIMU CHOCOOAMHU IMPEACTaBICHUS M aHaIN3a CTATHCTUYECKUX
JTAHHBIX; YMEHUE PeIIaTh 3a/1a4¥ Ha HaX0XKICHNUE YaCTOThI U BEPOATHOCTH CITYyJaHBIX COOBITUH;

- YMEHUE NPUMEHATh W3YUYEHHBIE MOHATHUS, PE3YJIbTaThl U METOJBI MPU PEIICHUHU
3a7a4 U3 Ppa3IMYHBIX pPA3feNoB Kypca, B TOM 4YHCIE 3aJad, HE CBOMIIMXCA K
HEIOCPEICTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AITOPUTMOB.

IlnaHupyembie mpeAMeTHbIC Pe3yJIbTAThHI H3YUYEHUS Y4eOHOr0 MpeaMeTa
BoinyckHuk HayyuTes B 7-9 kiaccax:
JJieMeHTHhI TEOPUH MHOKECTB 1 MAaTEMATHYECKOH JIOTUKHU

° OHepI/IpOBaTb Ha 6a30BOM YPOBHC NOHATUAMU: MHOKECTBO, DJICMCHT MHOKCCTBA,
IMOAMHOKECTBO, ITPUHAIJIC)KHOCTD,

. 3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX JJIEMEHTOB;

. HaXOJUTh IIepecedeHue, OObEeIUHEHHE, IOJMHOXKECTBO B  MPOCTEUIIMX
CUTYyaLUsX;

. OIepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMU: ONpeAeTeHNEe, aKCHOMa, TeopeMa,
JI0Ka3aTelIbCTBO;

. IPUBOAUTH IPUMEPBl W  KOHTPIPUMEPBI JUIsI  IOATBEPKHEHHS  CBOMX
BBICKA3bIBaHUM.

B noBcegHeBHOM XKN3HU U IIPUA UBYYCHHUH JIPYTHX NIPEAMETOB:

. UCIIOJIB30BaTh rpaduyecKoe MPeICTaBICHUEe MHOXECTB JUIsl OMMMCAHUS PEaTbHBIX
MPOILIECCOB U SBIECHUM, P PEIICHUH 33]1a4 IPYTHX YU4COHBIX MPEAMETOB.
Yucaa
. OnepupoBaTh Ha 0230BOM YPOBHE MOHATHAME: HATYpaJbHOE YHCIIO, 11€JI0€ YHUCIIO,

OOBIKHOBEHHast JpoOb, JAecsATHYHAss JApoOb, CMemaHHas JApoOb, palUMOHAIBHOE YHCIO,
aprudMeTHUECKUI KBaIpaTHBIM KOPEHb;

. WCIIOJIB30BaTh CBOMCTBA YMCEJI M TMpaBWwiIa JCHCTBUA IIPU  BBINOJTHEHUHU
BBIUMCIICHU;
. UCIIONIb30BaTh TpH3HAKW jAenuMoct Ha 2, 5, 3, 9, 10 mpum BBIIOJHEHUH

BBIUMCJICHUH U PElIeHUU HECTIOKHBIX 33]1aY;
. BBITNOJHATH OKPYTJIEHHE PALIMOHAIBHBIX YHCENl B COOTBETCTBUU C ITPaBUIIAMU;
. OLICHMBAaTh 3HAUEHUE KBAJIPATHOTO KOPHS W3 MOJOXKHUTEIHLHOTO IEJOoro YHucia;
pacrno3HaBaTh palloHalIbHbIE U UPPA[IOHATIBHBIE YHCIIA;
. CpaBHMBATh YHUCIIA.
B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYITHX PEAMETOB:

. OLICHUBATh PE3yJIbTaThl BEIYUCICHUN IPU PEILICHUH MPAKTUUECKUX 33]1a4;
. BBITIOJIHATH CPAaBHEHUE YUCEIT B peaIbHBIX CUTYAIHIX;
. COCTaBJISITh YHCIIOBBIE BHIPAYKEHUS IIPU PEIICHUN IPAKTUYECKUX 3a]a4 U 3a]1a4 U3

JPYTruX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPeodpa3oBaHus



. BbInonHATE HecnoXkHbIE MPeoOpa3oBaHus sl BBIYUCICHUS 3HAYEHUN YHCIOBBIX
BBIDQXCHHUM, COIEp)KAIUMX CTENEHU C HaTypaJbHBIM II0OKa3aTeleM, CTENEHU C LENbIM
OTPULIATEIIBHBIM II0KA3aTeleM;

. BBIIIOJIHATh HECIOXKHBIE IPEOOpa3OBaHMs LEJIBIX BBIPAKEHUN: PACKPHIBATh
CKOOKH, IPUBOIUTH MTOJI00OHBIE ClIaraeMble;

. UCIOJIb30BaTh (POPMYJIBI COKPAIEHHOIO YMHOXEHMs (KBaapaT CyMMBI, KBajpat
Pa3HOCTH, Pa3HOCTh KBAJPaTOB) AJIsl YIPOILIEHUS BBIYMCICHNUI 3HAUEHUM BbIpaXKEHUH;

. BBIIOJIHATh ~ HECJIOXHbIE  IpeoOpa3oBaHusi  JIPOOHO-JIMHEHHBIX

BBIPQ)KCHUM U BBIPAXKEHUH C KBAIPaTHBIMU KOPHSIMH.

B noBcenHeBHOM KU3HU M IIPU U3YYEHUH APYTHX NPEIMETOB:

. IIOHUMATh CMBICJI 3aIIUCH YHCJIA B CTAHAAPTHOM BHJIE;

. OIepupoBaTh Ha 0A30BOM YpOBHE MOHSATUEM «CTaHAAPTHAs 3alUCh YHCIAY.
YpaBHeHus] M HEPABEHCTBA

. OnepupoBarb Ha 0a30BOM YpPOBHE MOHSATHSMHU: PAaBEHCTBO, YUCIOBOE PAaBEHCTBO,
YPaBHEHHE, KOPEHb YpPaBHEHMS, PEIICHUE YpPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEellIeHNEe HEPABEHCTBA;

. MIPOBEPSITH CIPABEATUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

. pemaTh JUHEWHBIE HEPABEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOJAIIMECS K
JIMHEWHBIM;

. peuiaTh CUCTEMbI HECTIOKHBIX JINHEWHBIX YPaBHEHU, HEPABEHCTB;

. MIPOBEPSTH, SABISIETCS U JAHHOE YHCIO PElIeHHEeM YpaBHEHUS (HEPABEHCTBA);

pemiaTh KBaJpaTHbIE ypaBHEHHs MO ¢GopMmysie KOpHEH KBaJpaTHOTO YpaBHEHMS,
n300paXkaTh pEIICHNUsI HEPABEHCTB U UX CHUCTEM Ha YMCIIOBOM MPSAMOI.
B noBcenHeBHOM KU3HU M NIPH U3YYCHUH JPYTHX NPEIMETOB:

. COCTaBJIATh U PELIATh JUHEHHBIE YPABHEHUS IIPU PELICHUM 3a/1a4, BO3HUKAIOIINX
B IPYI'MX y4eOHBIX MpeaMeTax.
DOyHKIUHA

. HaxonuTh 3HaueHne GyHKIMU 10 33laHHOMY 3HaUE€HHUI0 apryMEHTa;

. HaXO/IUTh 3HaUEHHE apryMEeHTa 110 33JaHHOMY 3HAUYCHHIO (PYHKIIUU B HECTIOXKHBIX
CUTYaLUsX;

. OTpeAeNATh MOJIOKEHWE TOYKU Mo €€ KOOpAMHATaM, KOOPAMHATHI TOYKHU MO €€
HOJIOKEHHIO HAa KOOPAMHATHOMN TIOCKOCTH;

. no rpaduky HaxoAWTh 00JAacTh OMPEIENICHUS, MHOXKECTBO 3HAU€HUH, HYIIU
byHK1HN, IIPOMEXYTKH 3HAKOIMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus M

yObIBaHUs1, HauOOJIblIIee U HAaMEHbIlIee 3HaUeHUs QYHKIUH;

. CTPOUTH rpauK JUHEHHON PyHKINU;

. HPOBEPSATH, ABJSAETCA U JaHHBIM Tpaguk rpaduKoM 3a1aHHON (YHKIUU
(JTuHEeHON, KBaApaTUYHOU, OOpPaTHOM MPONOPLHOHAIBHOCTH);

. OTpeNeNATh NPUOIMKEHHbIE 3HAUECHHsI KOOPIUHAT TOUKHU MepecevyeHus rpaduKoB
GyHKIH;

. OIlEpUpPOBATh Ha 6a30BOM YpOBHE MOHATHAMMU:

MOCJIEA0BATEIILHOCTh, apu(pMeTHUCCKas TPOrPECCHs, TeOMETpUIeCKast
MpoTrpeccus;



. pemath 3aJadd Ha MPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh MOJIy4eH

HENOCPEACTBEHHBIM MOJCUETOM 03 MpUMeHEeHUsI (PopMyI.
B noBceqHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX MPeAMETOB:

. UCIIOJIb30BaTh TPapUKU PEaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH JIsl ONPEICTICHIS
WX CBOUCTB (HauOOJBIIME W HAMMEHBIINE 3HAYCHUS, TMPOMEXKYTKHA BO3pACTaHUS U YOBIBAHUS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATEIbHBIX 3HAYSHHUH U T.I1.);

. UCIIOJIb30BaTh CBOMCTBA JIMHEWHOUN (QYHKIINH U ee Tpad UK NpU PEIICHUH 3a]1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.

CraTncTuKa U Teopusi BepOsiITHOCTEM

. Hmets npencrasieHue 0 CTaTUCTUYECKUX XapaKkTepHUCTUKAX,
BEPOATHOCTH CIIy4ailHOro cOObITHS, KOMOMHATOPHBIX 3a7a4ax;

. pewarb npocTeiiimue KoMOWHATOPHBIE 3a71a41 METOJ0M
MPsAMOTro Y OPTaHU30BaHHOTO Iepedopa;

. NPECTABIIATh JAHHBIC B BUJIE TAONHII, TUarpaMM, rpa(ukos;

. YUTATh HH()OPMAIIHIO, TIPEIICTABICHHYIO B BUC TAOJHUIIBI, JHArPaAMMBI, rpaduKa;
. OTIpEeNATh OCHOBHBIE CTATUCTHUYECKHE XAPAKTEPUCTHUKU YMCIOBBIX HaOOPOB;

OLICHUBATh BEPOSITHOCTH COOBITUS B IPOCTEHUIINX CIyYasix;
. HMMETh MPEJCTaBICHUE O POJIU 3aKOHA OOJIBIIIUX YHCEIT B MACCOBBIX SBJICHHSIX.
B noBce1HeBHO KU3HU U PU U3yYeHUH APYTUX MPeIMETOB:

. OIICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepedopa;

. UMETH MPEJICTABICHUE O POJIU MPAKTUICCKH JOCTOBEPHBIX W MAJIOBEPOSTHBIX
COOBITHI;

. CpPaBHHMBATh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTUKH, TMOJTYYCHHbIE B
MpoIecCce PEICHUs MTPUKIATHON 3a/1a4l, U3YyUCHHs PEabHOTO SIBICHHUS;

. OIICHUBATh BEPOATHOCTh pEaJbHBIX COOBITHH ¥ SBIEHUH B HECIOXKHBIX
CUTYaIlUsX.

TekcToBble 3a1a4n

. Permathe HecnokHbIE CIOKETHBIE 3a7]aud Pa3HbIX TUIIOB Ha Bce apu(pMETHUYECKHE
JIENCTBUS,



CTPOUTH MOJIEJIb YCIOBUS 3a7auu (B BUJIE TaOIHUIIbI, CXEMBI, PUCYHKA WM YPAaBHEHHUS), B KOTOPOUH
JlaHbl 3HAYEHUs JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIUYMH, C IIEJIbIO TOMCKA PEIICHUS 3a1a4H;

° OCYIICCTBIIATDH croco0 Ioucka p€mCHus 3aJadrd, B KOTOPOM pPaCCYXIACHHUEC
CTPOHUTCH OT YCIIOBHUA K Tpe60BaHI/IIO Uk OT Tpe60BaHI/I5[ K YCJIOBHIO,

° COCTABJIATH IIJIaH PCIICHHUS 3a/1a4u,
° BBIACIIATD 3Tallbl pCIICHUSA 3a1a4H,
° HHTCPHNPCTUPOBATL  BBIYUCIIMTCIBHBIC pE3yjibTaTel B 3aaa4dc,

WCCIIEIOBATh MOJIyYCHHOE PEIICHUE 3a/1a4H;

. 3HATh pa3Inyue CKOPOCTEeH 0OBEKTa B CTOSYEH BOJIE, MPOTUB TEUYECHUS U TIO
TEUYCHUIO PEKH;

. pemarh 3aJa41 Ha HaXOKJICHHUE YaCTH YHCIIa U YMCIIa TI0 €0 YacTH;

. pemiath 3a7aydl pa3HbIX TUIOB (Ha pabOTy, Ha TOKYIKH, Ha JBIKCHHE),
CBSI3BIBAIOIIMX TPU BEIIMYMHBI, BBIICISTh OTH BEJIMYMHBI U OTHOLICHUS MEXy HUMU;

. HAXOJUTh MPOLEHT OT YKCJIA, YHCIIO 110 MPOIIEHTY OT HET0, HAXOJIUTh MPOIIEHTHOES
CHIDKEHHE WM TIPOIICHTHOE TIOBBIIICHHE BETMYNHEI;

. pemaTh HECIOKHBIE JIOTUYECKHE 331a9l METOJIOM PaCCYKICHHH.
B noBce1HeBHOI KH3HH U IPH U3YYeHUHU IPYTUX MPEIMETOB:

. BBIJIBUTATh THIIOTE3bI O BO3MOXHBIX MPEICIIbHBIX 3HAUYCHUSIX UCKOMBIX B 3ajaue
BEJIMYMH (J1e7IaTh MPUKUIKY).
B noBceTHeBHOI KH3HH U IPH U3YYeHUHU IPYTUX MPEIMETOB:

. UCIIOJIb30BaTh BEKTOPHI JJIS PEIIeHUs MPOCTEHIIMX 3ajad Ha ONpeieieHHe
CKOPOCTH OTHOCUTENBHOTO JABHKEHHS.
Hcropust MaTeMaTHKH

. OnuceIBaTh OT/AEIbHbBIE BBIAAIONIUECS PE3YIbTaThl, IOJIyYE€HHbIE B XOJ€ pa3BUTHUS

MAaTCMAaTHUKH KaK HAYKH,

. 3HaTh MNPUMEpPbl MAaTEMATHYECKUX OTKPBITUM M HX aBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;
. IIOHUMATh POJIb MaTEMATHUKH B pa3Butuu Poccun.
MeTtoabl MaTeMAaTHKH
. Br16upaTh noaxoasmui H3y4eHHbIN METO/ JUIsl PEIIEeHUH U3YYE€HHBIX THUIIOB
MaTeMaTU4YeCKUX 3a/1a4;
. [IpuBoguTe  TpUMEPBl  MAaTEMaTUYECKMX  3aKOHOMEPHOCTEH B
OKpY’Karolllel TEHCTBUTEIBHOCTH U POU3BEACHUIX UCKYCCTBA.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCs B /-9 KJaccax:

DJieMeHTbI TEOPUH MHOKECTB U MAaTEeMATHYeCKO JJOTUKH

. Onepuposams noHaAmusMuU. onpeoejieHue, meopema, axKCuomd, MHOICECmao,
XAPAKMepUCmMuKy MHONCECMEA, IJIEMEHM MHONCeCmsda, Nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOTICHCHOCHb, BKIIOUEHUE, PABCHCIMBEO MHONCECE;

. uzobpaxdcamv MHOJCECMBA U OMHOWEHUE MHONCECE C NOMOWbIO KpPY208
Diinepa;

. onpeoensimo  NPUHAONIEHCHOCIb — INIeMEHMA  MHONCECmEy, 00beOUHeHUulo U
nepeceueHu MHOMCeCms;

. 3a0a8ameb MHONCECMBO C NOMOWbIO NEePEeYUCTeHUS. JIeMEHMO08, CJLOBECHO20



onucanus;

. onepuposamv  NOHAMUAMU:  BbICKA3bIBAHUE, UCMUHHOCMb U JOMHCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, Onepayul HAo BblCKA3bIBAHUAMU: U, WU, He,
VCII0BHbBIE BbICKA3bIGAHUS (UMNIUKAYUU),

. CMpoUmMd 8blCKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIBAHUI.

B noBce1HeBHO KU3HU U PU U3YYeHUH APYTUX MPeIMETOB:

. CMPoOUmsv YenouKu YMO3axkIOuUeHUll Ha OCHOBE UCNONb308AHUSL NPABUTL IOCUKU,

. UCNONIL306AMb  MHOJCECMBA, ONepayuu ¢ MHOICECM8aMU, ux zpaguueckoe
npeocmasienue OJisi ONUCAHUS PEeAIbHbIX NPOYECCO8 U SABIEHULL.
Yucaa

. Onepuposamsb NOHAMUAMU. MHONCECMBO HAMYPAILHLIX HYUCEN, MHONCECMBO

UEJIblX HYucesl, MHOoHCeCcmeo payuOHAlbHbIX YUCENL, UppayuoHdlbHoe YUcuo, Keadpamnblﬁ KOpEHb,
MHONCECMBO OCUCMBUMETbHDIX uucei, ceomempudecKkasil unmepnpemayusl HamypajlbHblX, YEblX,
pPayUOHAIbHBIX, oelicmeumenbHbix quceli,

° NOHUMAMb U OOBACHAMb CMbIC] nOBMMMOHHOZZ 3anucu HamypajibHOcO Hucida,

BbINOJIHANIb BbIYUCIIEHUA, 6 MOM HUcje C UCNOJ1b306AHUEM npuéMOGpabﬂlOHaJleblx

BbIYUCTCHULL,
. 8bINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCETL C 3A0AHHOU MOYHOCIBIO,
. CPABHUBAMb PAYUOHAIbHBLE U UPPAYUOHATILHBLE YUCLA,
. npeocmasisims payuoHaIbHOe YUCIO 8 8UOe 0eCAMUYHOU OpodU
. VHOPAOOUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU 0poodu,

Haxooums HO/[ u HOK uucen u ucnoniv3osams ux npu peuteHuu 3a0ay.
B noBce1HeBHO KU3HU U PU U3yYeHUH APYTUX MPeIMETOB:

. NPUMEHAMb NPAULA NPUOTUINCEHHBIX 8bIYUCTEHUN NPU PeuleHUU NPAKMUYecKux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvlX npeomemos;

. BbINOIHAMb CPAGHEHUE Pe3VIbMAmMO8 BbIYUCIeHUNl NPU PeuleHUU NPAKMU4ecKux
3a0au, 8 MOM HYUC/ie NPUOTIUNCEHHBIX GbIUUCTEHULL,

. COCMAIsiMb U OYEHUBAMb YUCTIOBLLE BLIPAICEHUS NPU PEULEHUU NPAKMUYECKUX
3a0a4 u 3a0a4 u3z Opyaux yueOHbIX NPeoMemos;

. 3anuchl6ams U OKPYeIsiMmb  YUCIA0Bble 3HAYECHUS. PealbHbIX — GeIUYUH C
UCNONb308AHUEM PAZHBIX CUCTEM USMEPEHUS.

To:xkaecTBeHHBIE MPE0OpPa30OBaAHUSA

. Onepuposamv NOHAMUAMU CIMENEeHU C HAMYPALbHbIM NOKA3Amenem, CmeneHu ¢
YenvimM OmpuyamenbHblM HOKA3amenem,

. BbINOIHAMYL NPeodPA308AHUSL YETbIX BbIPANCEHUN: OeUCmeUs ¢ O0OHOUIeHaMU
(cnoxcenue, eviuumanue, YMHOJCEHUE), OCUCMBUA C MHO2OUNEHAMU (ClOdHCeHUe, BblYUMmaHnue,
VMHOJICEHUe);

. BbINOIHAMb PA3NONCEHUE MHOSOUTICHO8 HA MHONCUMENU OOHUM U3 CNOCODO08:
8bIHeCceHue 3a CKOOKY, 2pYNNUpOBKa, UCHOIb308AHUE POPMYI COKPAUWEHHO20 YMHONCEHUSL,

. 8b10€IAMb K8AOPAM CYyMMbl U PAZHOCMU 0OHOUIEHO8,

. PACKAA0bI8aMb HA MHOMCUMENU KBAOPAHBIL MPEXYILEH,

. BbINOIHAMY NPEOOPA3OBANHUS BLIPANCEHUL, COOEPHCAWUX CMENeHU C YeablMu

ompuyamelbHblMu nokasameiimu, nepexodumz; om 3anucu 6 e6uoe CMmeneHu ¢ yenvim
ompuyamelbHblM nokasamejem K 3anucu 6 suoe ép06u;



. BbINOIHAMb NPeodPa308aHusi OPOOHO-PAYUOHANLHBIX BbIPANCEHUI. COKpaujeHue
Opobell, npusedenue anreebpauyeckux opoodeil Kk 00wemy 3HaAMeHAmento, ClodceHue, YMHOJCeHUe,
OeneHue aneebpauyeckux opooell, 8036edeHUe aleedpauyeckol Opoou 8 HaMypaIbHyIO U Yeryio
OMPUYAMENLHYIO CHENneHb,

. BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHBLE KOPHU,

. evl0enams  Keaopam CyMMbl UAU PA3HOCMU  OBYYNIeHA 6  BbIPANCEHUSX,
CcoOepaHcaumux Keaopammubwle KOPHI,

. BbINOJIHAMb NPE0OPA308AHUSL BLIPANHCEHUT, COOEPAHCAUUX MOOYTb.

B noBce1HeBHO KU3HH M TPU U3YYEHHUH IPYTUX MPEIMETOB:

. BbLINOIHAMY  Npeobpazosanus U Oelucmeus ¢ HUCiamu, 3aNUCAHHBLIMU 6
CMAaHoapmHoMm euoe;

. BbINOIHAMb NPEOOPA306AHUsL ANICeOPAULECKUX BbIPAJCEHU NPU peuleHUulU 3a0ay
Opyaux y4eonvix npeomemos.

YpaBHeHUs] 1 HEPABEHCTBA

. Onepupoeéamv NOHAMUAMU. YPAGHEHUe, HEPABEHCMBO, KOPEHb VYPABHEHUs,
peuiere  HepaseHcmed, pPABHOCUNIbHbIe YPAGHEeHUs, O001ACMb  OnpedeieHusi VPaeHeHUs.
(Hepasencmea, cucmemvl YPAGHEHUU UTU HEPABEHCMS),

. peuiams JIuUHeliHble YPasHeHUs U YPAGHeHUs, C800UMble K TUHELHbIM C NOMOUbIO
MOAHCOECMEEHHBIX NPEOOPA3Z08ANULL,

° peutaniov Keadpamﬂble YpAaeHeHUusA U YpPAGHEHUA, c800UMblE K Kgadpamﬂbm C
nomoubio MOAHCOECMBEHHbIX npeo6pa308aﬂud;

. pewamb OpobHO-TUHeliHble VPaeHeHUs.



. pewams  YpasHeHusi CHnoCcoOOM PA3N0NACEHUs HA MHOMCUMENU U  3AMeHbl
nepemeHHou;

. UCNONb308AMb  MEMOO  UHMEPBANIO8 Ol  peuleHus yeavlx U  OpoOHO-
DPAYUOHATILHBIX HEPABEHCMNE,

° peuiamop JAUHelinble YPABHEHUA U HepaserHcmea ¢ napamempamu,

° peutams HeCl0IHCHbLE Keadpamele YPAaeHERUA C napamenipom,

° PEULAMb HECIOINCHbIE CUCIMEMDbL AUHEUHbIX ypaeﬂeﬂmi C napamempamu,
° peutampv HeCNOIHCHbIEYPABHERUA 6 YEblX YUCIAX.

B noBce1HeBHO KU3HU U MPU U3YYEeHUH IPYTUX MPeEIMETOB:

. COCMAIsMb U Peuiams JUHelHble U K8AOPAMHble YPAGHEHUsl, YPAGHEHUS, K HUM
c800AWUeCs, CUCMeMbl TUHEUHbIX YPAGHEHUU, HEPABEHCME NPU PeuleHUU 3a0ay Opy2ux y4eOHbIxX
npeomemos;

. BbINOIHAMb OYEHKY NPABOON0000Us. Pe3yIbmamos, NoAY4AeMblX Npu peuleHuu
JIUHEUHbIX U KB8AOPAMHBIX YPAGHEHUNl U CUCeM JUHEUHbIX YPABHeHUUl U HepaseHcme npu
peuieHuly 3a0a4 Opy2ux yueOHvIX npeomMemos;

. 8b10UpaAMb COOMEEMCmM8YIUUe VPAGHEHUA, HePaABeHCMEd Ul UX cucmembsl OJis
CcOCMAgeHus Mamemamuiyeckot Mooeiu 3a0aHHOU pPealbHOU CUmyayuu uiu NpukiaoHou
3a0aqu;

. YyMemb UHMepnpemuposams NOJIY4eHHbIl NpU peueHul ypasHeHUs, HepaseHCcmed
WU cucmemul pe3yibmam 6 KOHmeKcme 3a0anHOl pedibHOU CUmyayuy Uiy NPUKIaOHOU 3a0adu.
DOyHKIUUHA

. Onepuposams nouamusamu: QYHKYUOHATbHASL 3A8UCUMOCTb, (DYHKYUSA, 2pagux

@yHKYUU, cnocobbl 3a0aHus QYyHKYUU, apeyMeHm u 3HaveHue QyHKyuu, obiacmos onpeoenenus u
MHOHCECMB0 3HAYEHUL PYHKYUU, HYIU DYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb PYHKYUU, YEMHOCMb/HEYEMHOCMb QYHKYUU,
. cmpouma epaguxu JIUHEUHOL, K8AOpamu4Hou @yHxyui,
006pamHoll NPONOPYUOHATILHOCTU,

. Ha npumepe KEAOPAMU4HOU (QYHKYUU, UCNOIb306AMb NPeodpa308anus
epagura Gpyukyuu.
. COCMagsame ypagHeHusi NPsiMotll no 3a0aHHbIM YCII0GUSM. NPOX0Osiuyell uepes 06e

MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOAwell depe3 OAHHYI0 MOUKY U NAPALIeNbHOU
OAHHOU NPAMOI;

. uccnedosams QYHKYUIO no eé epaghuxy;

. HAX00UMb MHOJNCECMBO 3HAYEHUU, HYIU, NPOMEN’CYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,



. onepuposama NOHAMUAMU: nocned068amenbHOCHb, apugpmemuueckas
npocpeccusi, 2eoMempuyecKas nPpocpeccusi;

. pewams 3a0ayu Ha apuOMemuyecKyio U 2e0MempuiecKkyro npocpeccuro.
B noBce1HeBHOI KH3HH U IPH U3YYeHUHU IPYTUX NPeIMETOB:

. ULTIOCMPUPOBATL € NOMOWBIO 2PAPUKA PEeabHYI0 3A8UCUMOCHb UTU NPOYeCcc No
UX XapaxKmepucmuKam,

. UCNONL308aMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU (YHKYUU NPU peuleHUU 3a0ay
u3 Opyeux yueoHvlx npeomemos.
TexcToBbIE 3a1a4H

. Pewamsv npocmoie u cnodchvie 3a0ayu pasHuLIX MUno8, a makdice 3a0ayu
NOBbIUEHHOU MPYOHOCMU;

UCNONb308aMb PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLOICHBIX 3a0aH OJis

ROCMPOeHUsL NOUCKOBOU CXeMbl U PeuleHUsl 3a0ay,

. Paziuuams mMooeib meKCma u MoOeib Peuetus 3a0aiu, KOHCmpYyuposams K
O0OHOU MOOeNIU peuleHUsi HeCIOHCHOU 3a0adu pazHble MoOeau MeKCma 3a0adu;

. 3HaMb U NPUMEHAMb 00a cnocoba noucka peuterus 3aday (om mpebosaHus K
VCILOBUIO U OM YCI08USL K MPeb0BAHUIO);

. MOOenUpo8amsb paccydcoeHus Npu NOUCKe peuleHus 3a0a4 ¢ NOMOwbI0 epag-
cxemul;

. 8b10e15IMb IMANbl PEULeHUs 3A0ayl U COOEPAHCAHUE KAAHCO020 IMAand;

. yMemb 8blOUPams ONMUMATLHBIN MemOoO peulenus 3a0a4u U 0CO3HA8AMb 8blOOD
Memooa, paccmMampueams paziudHble Memoobl, HAXOOUMb pPA3HblEe PEeuleHUs 3a0ayu, eciu
B03MOJICHO,

. AHATUBUPOBATL 3AMPYOHEHUs NPU PeUleHUl 3a0aY;

. 8bINOTHAMb PpaznuuHvle npeobpazoeanus NPeoNoAHCEeHHOU 3adauu,

KOHCIMPYUpPOBamv HO8ble 3a0auu U3 OAHHOLU, 8 MOM YUcie 0Opammble;

. UHMEPNPemupo8ams  GblYUCIUMENbHbIE PE3YIbMamsl 6 3a0aue, UCCLed08ams
NOJYYeHHOe peuleHue 3a0ayu;

. AHATUZUPOBAMb  BCEBO3MOJICHbIE CUMYAYUU  3AUMHO20 DACNOJIONCEHUS 08X
00beKMO8 U UBMEHEHUe UX XaAPAKMePUCMUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8peMs,
paccmosiHue) npu peuwleHuu 3a0ay Ha OBUCEeHUe 08YX 00beKmos KAK 8 O00OHOM, MAaK U 8
APOMUBONONIONCHBIX HANPAGLEHUSIX,

° UCCe008amb 6CEB03MONCHBLE cumyayuu npu peuleHuu 3a0a4 HA O08UdICEHUE NO
peKe, pacemanmpueantb pasnble CUCnembl omcuéma,

° peutamo pa3H006p613Hbl€ 3a0ayu «Ha uacmuy,

° peutamsv u 000CHOBbIGAMDb CBOE peutenue 3a0ay (Gblaeﬂﬂnﬂ) mamemamudecKkyro

OCHOBY) HA HAXOJCOEHUe YACU YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKDEMHO20 CMbLCILA
opoou;

. 0COo3HABAMb U 00BACHAMb UOEHMUYHOCMb 3A0aY PA3HLIX MUNOS, C8A3bIEAUIUX
mpu equdunbl (Ha pabomy, Ha NOKYNKU, HA O8UNCEHUE).8bI0EISAMb IMU ENUYUHbL U OMHOUICHUSL
MedHcOy HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ai, KOHCMPYUposams coOCMEeHHble 3a0ay
VKA3AHHBIX MUNOG;



. 61a0emb  OCHOGHLIMU ~MemoOaMU pewleHus 3a0ay Ha CcMecu, CHIAGbl,
KOHYeHmpayuu,

. pewlams  3a0a4u  HA NPOYEHMbl, 8 MOM UUCIe, CIOJNCHbIE NPOYEeHmbl C
000CHOBAHUEM, UCHONb3YSL PA3HbLE CNOCOObL,

. peuiams 102uyecKue 3a0ayu PA3HbIMU CHOCoOaMu, 8 MOM 4Yucie, ¢ O8YMs
Onoxamu u ¢ mpemst 610KaMU OAHHBIX C NOMOWbIO MAOIUY,

. peuwiams  3a0a4u N0 KOMOUHAMOPUKE U MeOPUU BePOSIMHOCMEN HA OCHO8E
UCNONIL30BAHUS U3YYEHHBIX MEMOO08 U 0O0CHOBLIBAMb peuleHUe,

. peuams HeCl0ACHbLE 3a0ayU N0 MAMeMAMUYecKol Cmamucmuke;

. ogrademsn OCHOBHBIMU ~ MemoOaMu  peulenus  CIJCeMmHbIX  3a0au:

apugmemuueckuil, anrcedopaudeckull, nepedoOp BAPUAHMOS8, 2eOMEeMPUYECKUll, 2paguuecKull,
NPUMEHSIMb UX 8 HOBbIX NO CPAGHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KM3HU ¥ NPU U3YYEHUHU APYTHX NPEIMETOB:

. 8vl0eNAMb NpU peuleHuu 3a0ay Xapakmepucmuky paccmampueaemol 6 3aoaue
cumyayuu, OmiuUyHble OMm peanrbHulX (me, om KOMOpsIX AOCMPAauposaiucs), KOHCmMpyuposanbs
HO8ble CUumyayuu ¢ y4émom dMux Xapaxkmepucmuk, 8 4acmHOCMU, NpU peuleHuu 3a0ay Hda
KOHYeHmpayuu, y4umauléams niOmMHOCMb euecmasd,

. pewiams U KOHCMPYUpoeams 3a0auu HA OCHOBE PACCMOMPEHUS PedalbHblX
cumyayutl, 8 KOmopuvlx He mpebyemcsi MmOUYHblU 8bIYUCIUMENbHBIU Pe3YIbmam;

. pewiams 3a0ayu HA OBUdICEHUe NO peKe, PACCMAMpUeas pasHvle CUCHEMbl
omcuema.

CTaTHCTHKA U TEeOPUS BEPOATHOCTEI

Onepuposams noHAMUAMU. CIMOIOYAMbLE U KPY208ble OUASPAMMbL, MAOIULbL
O0aHHbIX, CpedHee apughmemuieckoe, MeOUaHa, HauboIbulee U HauUMeHbUlee 3HAYeHUs 8blOOPKU,
pazmax eblOopKu, OUChepCUsi U CMAHOAPMHOe OMKIOHEHUE, CLYYAUHASL USMEHYUBOCIID,

. u3BeKamsv uHGoOpMayuio, npeoCmasieHHyo 8 mabauyax, Ha OUaAzpammax,
epagukax;

. cocmasnams mabauysl, CMpoums OUaApamMMbl U 2papuKku Ha 0CHO8E OAHHBIX;
onepuposams NOHAMUAMU. PAKMOPUAT YUCA, NePECNAHOBKU U COYeMaHUsl, Mpey2olbHUK
Iackansa;

. APUMEHAMb NPAGUILO NPOU3BEOCHUsL NPU PeUleHUU KOMOUHAMOPHBIX 3a0a4;

. onepuposamv NOHAMUAMU. CLYYAUHBIN ONbIM, CAYYAUHLIL 8bIOOp, UCHbIMAHUe,

aNleMeHmapHoe cryyalnoe coovimue (Ucxo0), Kiaccuieckoe onpeoeieHue 8eposimHoCcmu
CYUAHO20 CODbIMUS, ONepayuy Hao CAYYAUHLIMU COOLIMUAMU,

. npeocmasisims UHGHOPMAayUuo ¢ NOMOwbI0 Kpy2os dinepa,

. pewams 3a0auu Ha BbIYUCTIEHUe 8EPOSIMHOCIU C NOOCHEeMOM KOIUYeCmsed
8aPUAHMOE C NOMOWBIO KOMOUHATNOPUKU.

B noBce1HeBHO KU3HU U PU U3YYEeHUH IPYTUX MPEIMETOB:

. u3enekamv,  UHMEPNpemuposams U npeodpazosvieamsv  UH@oOpMaAYUIo,
NPeOCmasieHHylo 8 mabauyax, Ha Ouaspammax, 2epagurax, Ompax)carowyio Cceoucmsea u
XapakxmepucmuKu peaibHblX NPoYecco8 u a61eHull,

. onpedenams  CMAMUCMUYECKUe  XApaKkmepucmuku  8blOOpOK — No

mabnuyam,



ouazpammam, spaguram, 6bINOIHAMb CPAGHEHUE 8 3ABUCUMOCTNY OM YellU PEUeHUs 3a0ayu,
OYEeHUBAMb 8EPOSIMHOCTb PEeANlbHbIX COOLIMULL U SIGTIEHU.
I'eomeTrpnueckne Gurypsl

. Onepupoeamv NOHAMUAMU 2€0MEMPULECKUX Puzyp,

. u36neKamv,  UHMePNPemuposams u npeobpaszosvieams — UHGOPMAYUIO O
eeomempuieckux Qhueypax, npeocmasienHyro Ha 4epmexcax,

. NPUMEHAMb 2eomempuyeckue akxmul Oisl peuleHusi 3a0a4, 6 MoM yucie,
NPeOnonazaruux HeCKOIbKO WUa208 peueHusl;

. Gopmynuposams 6 NpoCmMeUuUx CIyyasx ceOUCMea U NPUsHaKu ueyp,

. O00KA3bI8AMb 2e0MEeMPUYecKUe YmeepiHcOeHUs,

. e1adems CMAHOAPMHOU Klaccugurayuell N10CKuUx gueyp (mpeyeoibHUKos u
UemvlpEXY20bHUKOB).

B noBcegHeBHOM KM3HH U IPpH U3YYCHHUH IPYI'UX NPEAMETOB:

. UCNONIL306AMb  CBOUCMBA  2eOMempuyeckux @Gueyp 011 peweHus 3a0ad
NPAKMU4ecKo2o xapakmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.
OTHOmIEeHUs

. Onepuposams NOHAMUAMU: PABEHCME0 (hueyp, pasHvle @ueypsl, PABEHCMBEO

Mpey2oNbHUKOS, NaAPALIEIbHOCMb  NPAMbIX, NEePHeHOUKVIAPHOCb HNPAMbIX, Y2abl MeHcoy
NPSAMbIMU, NEePREeHOUKYIAP, HAKIOHHAA, NpoeKyus, noooodue ueyp, noodobHvle @ueypol,
n000OHbBLE MPEY2OTIbHUKU,

. npumenamo meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NPU
peuleHuy 3a0ad, Xapakmepuzoeamv 83aUMHOe DPACNONIONCeHUe NPAMOU U OKPYICHOCMU, O08YX
OKpYIHCHOCTEU.



Conep:xkanue yueOHOro MaTepuasia

7 Kaace:
Boipaxenusi. ToxnecrBa. YpaBHeHusi(244)

ToxnecTBeHHbIE TPE0OPa30BaHUSL.

UucnoBsie 1 OyKBEHHBIE BhIpakeHUs. BeipaxkeHne ¢ nepeMeHHoM. 3HaueHne BhIpasKEeHUSI.
IloncTaHOBKa BBIPAKEHUM BMECTO IIEPEMEHHBIX. Y DaBHEHH.

IlonsiTue ypaBHEHMS U KOpHS YypaBHeHud. llpeacraBieHue O PaBHOCHIBHOCTU
ypaBHeHmid. O0nacTh onpeaeneHus ypaBHeHH (00J1aCTh JOMyCTUMBIX 3HAUYCHHUI IEPEMEHHO ).

JIuHeliHOEe ypaBHEHHE U €r0 KOPHU

Pemienue nunelHblx ypaBHeHUU. JImHelHOe ypaBHeHHE ¢ mnapameTpoM. KosmudecTBo
KOpHEH JTMHEHHOT0 ypaBHEHUSI.

TabnuuyHoe W rpaduueckoe TMpeACTaBICHUE JTaHHBIX, CTOJOYAThIE UM KPYTrOBBIC
auarpammbl, rpauku, OpUMEHEHHWE IuarpaMM U IpaduKoB JJii ONUCAHUS 3aBHCUMOCTEU
peabHBIX  BENUYMH, W3BJICYCHHE WHPOpManMuM U3 TalbnWi, auarpaMM ©  TpaduKoB.
OnwucarenbHbIe CTATUCTHYECKUE TTOKA3aTENM YHCIOBBIX HAOOpOB: cpelnHee apu(MeTHdecKoe,
MeaMaHa, HauOoJblllee U HauMEHblee 3HaueHUs. Mepbl pacceuBaHMs: pa3max, IUCIEPCUs U
CTaH/IapTHOE OTKJIOHEHHE.

@Oynknun.(144)

[Tonstue pynkuun

JlekapToBbI ~ KOOpAMHATHI Ha IUIOCKOCTH. DopMHpOBaHHME TIPEACTABICHUH O
METAINpPEeIMETHOM TOHITHU <«KOOpAWHATBED. CrocoObl 3amaHust (QYHKIHA: aHATUTHYECKHH,
rpaduvecKuii, TAOIUYHBIN.

Crenenb ¢ HATYpaJIbHBIM NMoKa3aTeaeM(154)
Cremnenb ¢ HaTypalbHBIM IMOKa3aTeneM U e€ cBoicTBa. [IpeoOpazoBaHus BBIpaKEHUH,
COZIEPKAILMX CTENIEHU C HATYPaJIbHBIM I10KA3aTENEM.

MHuoro4jieHb1(204)

Paznoxxenne MHOrOuIeHa Ha MHOXKWTEIU: BBIHECEHHE OOIIEro MHOMXHUTENS 32 CKOOKH,
TPYIIHUPOBKA, MPUMEHEHHE (POPMYIT COKPAIIIEHHOTO YMHOKEHHS.

OpmuouneH, MHOTOWIeH. J[eMCTBUS ¢ OJHOWIEHAMHU W MHOTOWICHAMH (CIIOXKEHUE,
BBIUMTAHUE, YMHOKEHUE).

DopmyJibl COKPALLIEHHOT0 YMHOKeHus (204)

@opMyNbl COKpPAIIEHHOTO YMHOXKEHHUSI: Pa3HOCTb KBaJApaTOB, KBaapaT CyMMbI U
Pa3HOCTU. Y MHOKEHHE PAa3HOCTHU JIBYX BBIPAKEHUN HA CYMMY.
KBagparHbIil TpEXWIEH, Pa30KEHHE KBAAPATHOIO TPEXUIEHA HA MHOKUTENH.

CucreMbl JIMHEHHBIX ypaBHeHni(174)

ITonsTHE cucTEMBI ypaBHEHUM. PellieHne CucTeMbl ypaBHEHUN.

MeToabl petieHns CUCTEM JIMHEHHBIX YpaBHEHUN ¢ IBYMs MIEPEMEHHBIMU: TpaduyuecKuii
METOJ, METOJ CII0’KEHUS, METO/I IIOJICTAHOBKU. Perlenue 3a1a4 ¢ TOMOLIBIO CUCTEM YPaBHEHUS.



O0o0maromnee nToropoe nopropeHue kypca(104)

CucTteMbl JIMHEHHBIX YPAaBHEHHUM C IByMsI IEPEMEHHBIMH.
Crenens ¢ HaTypalbHbIM NOKa3zareseM. OgHouneHbl. @OpMyIIbl COKPAIIEHHOTO YMHOXKEHHUS.
Panmonanbueie apobu. KBanparHueie KopHU

8 kiacc:
PaumnonajabHnblie 1poou(234)

ParnmonansHBIC UKCIIa.

MHOXeCTBO palUOHAIBHBIX 4Yuced. CpaBHEHHE palMOHAIbHBIX 4Yucen. [lelcTBus ¢
panMoHaNBHBIMK unciIaMu. [IpeacTaBieHue parMOHAIBHOTO 4YHCIA JECATHYHOW JpOOBIO.
[IpeoOpazoBanre JOPOOHO-TMHEWHBIX  BBIPAKEHUUN:  CIOXKEHHE, YMHOXKEHUE, JIeJICHHE.
AnrebGpanueckass JpoOb. JlomycTuMble 3HAUEHUS MEPEMEHHBIX B IPOOHO-pAlMOHATBHBIX
BeIpakeHHsIX. CokpaineHue anredpandeckux aApooOeit. [IpuBenenne anredbpanyeckux apodei K
oOmiemy 3HameHarenmto. JlelcTBus ¢ anreOpandecKuMu ApoOSIMH: CIOKEHUE, BBIYUTAHHE,
YMHOXKEHHE, IeJICHUE, BO3BEICHUE B CTEIICHb.

Ksaaparubie kopau(194)

Apudmernueckuii KBaJpaTHbIM KopeHb. [IpeoOpazoBaHue BbIpaKEHHUH, COAEpKAIIUX
KBaJIpaTHbIE KOPHU: YMHOXXEHHE, JIeJICHHE, BBIHECEHHE MHOXUTENd HU3-T0J 3HaKa KOpPHS,
BHECEHUE MHOXKHTEIS TI0]] 3HAK KOPHSI.

KBanparnoe ypaBnenue (214)
KBanpartusle ypaBHeHus. HenonHele KBaapaTHble ypaBHEHHA. [IMCKPUMMHAHT KBaJpaTHOTO
ypaBHeHMs. Popmyna KopHel KBaapaTHoro ypaBHeHusi. Teopema Buera. Teopema, oOparHas
TeopeMme Buera. Pemnienne kBajpaTHbIX ypaBHEHUI: HCTIONIb30BaHUE (HOPMYIIBI [Tl HAXOXKACHUS
KOpHeH, rpaduyeckuil METOJl peIIeHHUs, pa3loKeHHe Ha MHOXHTENIM, MoAOOp KOpHEeH ¢
UCIIOJIb30BaHNEM TeopeMbl Bruera. KonnyecTBo KOpHEN KBaJApaTHOIO YPaBHEHHUsS B 3aBUCUMOCTH
OT €r0 TUCKPUMHUHAHTA.

HepasencrBa(204)

UucnoBeie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpPaBEHCTB. [IpoBepka crnpaBeqIMBOCTH
HEPaBEHCTB P 33/IaHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. O0IaCTh ONpeaesIeH s
HepaBeHCTBa (001aCTh JOMYCTUMBIX 3HAUEHUN IEPEMEHHOM).

Pemienue nMHENHBIX HEPABEHCTB.

CucreMpl HEpaBEHCTB C OJHOW INEPEMEHHOH. PelleHne cuUcTeM HEPaBEHCTB C OJHOU
MEPEeMEHHOM: JMHEMHBIX, KBaJpaTHBIX. M300paxeHHe peuieHus CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOU MPSIMOM. 3alMCh PENIEHUSI CHCTEMBI HEPABEHCTB.

CreneHb ¢ HeJbIM MOKAa3aTeJaeM. JJIeMeHThI cTaTucTuKU(134)

Crenensb ¢ nensM nmokasareneM. [IpeobpazoBanue ApoOHO-TUHEHHBIX BEIPAKEHUI:
CJIO’KEHUE, YMHOXKEHUE, NenieHue. AnreOpanyeckas 1poob. [lomycTumble 3HaUeHUS IEPEMEHHBIX
B IpOOHO-pallMOHANBHBIX BeIpaskeHHUsX. Cokpalienue anredpanueckux apooeit. [IpuBenenue
anreOpanyeckux Ipobei k obmeMy 3HameHaTento. JlelcTBUs ¢ anreOpanyecKuMH ApOOsSMU:
CJIO’KEHUE, BEIUUTAHNE, YMHOXKECHHE, JIeTICHUE, BO3BEJCHNUE B CTCIICHb.



OmnwucarenbHble CTATUCTHYECKUE ITOKA3aTEeNIM YHCIOBBIX HAOOPOB: cpeaHee apu(MeTHuecKoe,
MenuaHa, HauOoJplllee W HauMMEHbIIee 3HaueHUs. Mepbl pacceuBaHUs: pa3Max, TUCIEPCHS U
CTaH/JapTHOE OTKJIIOHEHHUE.

CuyuaifHasi ©3MEHUMBOCTb. MI3MeHYMBOCTh NpH M3MepeHusx. Pemaromue npasuia.
3aKOHOMepHOCTI/I B USMCHYMBbLIX BCIIMUYHUHAX.

O0o0maroniee HTOroBoe NOBTOPeHUue Kypca(64)
[IpeoOpa3oBaHme ABOMHBIX panuKanoB. KBanpaTHble ypaBHEHHs. Y PaBHEHHS C TAPAMETPOM.

9 kiacc:

KBaaparuunas pynxuusa(22yq)

I'paduk Pynkuuu. Ilpumepst GyHKUOUN, MOIy4aeMblX B IPOLIECCE HCCIEIOBAHUS
pa3IMYHBIX peallbHBIX MPOILECCOB M pelleHHs 3aaady. 3HadeHwe QyHkuuu B Touke. CBoiicTBa
byHKIMI: 001acTh onpeieNieHus, MHOXKECTBO 3HAUCHUH, HYJIH, IPOMEXYTKH 3HAKOMOCTOSHCTBA,
YETHOCTH/HEYETHOCT, TPOMEXKYTKM BO3pAacCTaHHWs W yOBIBaHWS, HauOOJbIIEe M HaWMEHbBINIEE
3Havyenus. MccnenoBanne GyHKInu o e€ rpaduky.

[Ipeo6pa3zoBanue rpadukoB HYHKIUH.

CpoiictBa u rpaduk KBagpatuyHoil ¢GyHKuuu (mapabona). Iloctpoenue rpaduka

KBaJpaTHYHOW (YHKIMU MO ToukaMm. HaxokneHuwe Hyned KBaJpaTWYHON (DYHKIIMHM, MHOXKECTBA
3HAYEHUH, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

YpaBHeHus H HepaBeHCTBAa ¢ 01HOI nepeMeHHOM(144)

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0OIaCTh ONpeAeIICHUs
HepaBeHCTBa (00JacTh JOMYCTUMBIX 3HaUEHUH NepeMeHHoM). Pelienne TMHeHbIX HEPaBeHCTB.

KBagpaTHOe HEpaBEeHCTBO U €ro pelieHus. Perenne KkBaapaTHbIX HEPABEHCTB:
UCIOJIb30BaHUE CBOMCTB U rpaduka KBaJpaTHUHOW (PYHKIMM, METOJ MHTEpPBAIOB. 3alKCh
pelIeHus KBaIpaTHOTO HEPABEHCTBA.

Pemrenue nenpix 1 1poOHO-palMOHATBHBIX HEPABEHCTB METOJOM HHTEPBAJIOB.

YpaBHeHHUs 1 HEPABEHCTBA € ABYMs nepeMeHHbIMH(174)

YpaBHeHHE ¢ AByMs IEPEMEHHBIMU. JINHEHHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU.
[Tpsamas kak rpaduyeckast UHTEpIpETALHs TMHEHHOTO YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.

ITonsTHE cucTEMBI ypaBHEHUM. PellieHne CucTeMbl ypaBHEHUN.

MeTobl petieHusl CUCTEM JTMHEHHBIX YpaBHEHUHN C IBYMs EpEMEHHBIMU: TpadudecKuil
METO/1, METO/1 CJI0’KEHHMSI, METOJ IIOJICTAHOBKH. CHCTEMBI TMHEHHBIX YPABHEHUN C MApaMETPOM.

Apudmernyeckas u reomerpudeckas nporpeccuu(154)

UucnoBasg  mociienoBaTelbHOCTh.  [IpuMepbl  YHMCHOBBIX  MOCJIEIOBATEIBLHOCTEH.
beckoneunple mocnegoBaTeNbHOCTA. ApuMETHYECKas TPOrpeccusi ©W €€  CBOWCTBA.
I'eomerpuueckas mnporpeccus. DopMmyna o00mIEro ujleHa W CYMMBI N TEPBBIX YJICHOB
apuMeTUIECKON U TEOMETPUIECKOM mporpeccuid. CXoasmiascst rTeoOMeTpuIecKas Mporpeccust



DJIeMeHThl KOMOMHATOPUKH ¥ TeopuM BeposiTHocTel(134)

CratucTtukau Teopus BeposiTHocTel. CTaTUCTHKA.

CrayvaiiHple OMBITHI (SKCIIEPUMEHTHI), dJIEMEHTAapHbIC ClIydailHble COOBITHS (HMCXOJBI).
BepositHocTi  sneMeHTapHBIX — COOBITHH. COOBITHS B CIy4allHBIX OKCHEPUMEHTaX |
0JIarONPUATCTBYIONIUE DJIEMEHTAPHBIE COOBITHS. BeposSTHOCTH ClydalHBIX COOBITUNA. OMBITHI C
PABHOBO3MOXHBIMH 3JI€MEHTapHbIMU coObITUsAMH. Kilaccuueckue BEpOSTHOCTHBIE OIBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. [IpencrtaBieHue coObITHIH C MOMOIIBIO Juarpamm Oiiepa.
[TpoTuBONONIOXKHBIE COOBITHS, OOBEAMHEHHE U IepecedeHue coObITHM. IlpaBmilo cioxeHus
BeposATHOcTe. Cayuaiinelii  BblOOp. IlpencraBieHue SKcliepuMeEHTa B BHUJE  JEpeBa.
HesaBucumslie COOBITHSL. YMHOXkeEHUE BEpPOSITHOCTEN HE3aBUCUMBIX COOBITHIA.
[TocnenoBarenbHble HE3aBUCHMbIE UCHbITaHUA. lIpencTaBieHue O HE3aBUCHUMBIX COOBITHSAX B
JKU3HU.

DneMeHTHl KOMOMHATOPUKH.

[IpaBuao yMHOXEHUs, IepecTaHOBKH, (akropuan uyucina. CodeTaHUS U YHCIIO
coyeranuil. @opmyina uncna coyeranuil. Tpeyroapauk [lackans. OnbIThl ¢ OOJBLIIMM YHUCIOM
PaBHOBO3MOJKHBIX 2JIEMEHTapHbIX COOBbITHH. BbruncieHue BepoSITHOCTEH B OMNBITaxX C
nprMeHeHHEeM KOMOMHATOPHBIX popmyit. Mcnbitanus bepuymmu. Yenex u Heynaya.
BepositHocTH cOOBITHI B cepuM UcTibITaHUN bepHysuu.

CrnydaiiHble BEJTMYUHBI.

3HAaKOMCTBO CO CIIy4allHBIMM BEJIIMYMHAMM Ha IpPHUMEpax KOHEYHBIX JUCKPETHBIX
Cly4alHbIX BenWuuH. PacnpeneneHue BeposiTHocTed. Marematndeckoe oxunanue. CBolicTBa
MaTeMaTHueckoro okuaanus. [loHsTtue o 3akoHe OonbMX yuced. M3MepeHue BepoOSTHOCTEM.
[IpumeHeHne 3akoHa OOJBIIMX YHCEN B COLMOJOTHH, CTPaXOBaHWHU, B 3/pPaBOOXPAHEHUH,
oOecrieyeHUH 6E30MIaCHOCTH HACEJICHHS B UPE3BbIUAIHBIX CUTYAIHX.

IHoBTOpenune(214)
[IpeoOpazoBanue 1enbIX BeipakeHnil. CTEneHb U ee CBOMCTBRA.
KBagpaTHbie ypaBHeHHs U ux KopHU. Llenbie ypaBHeHns. @yHKINT
U UX IpaduKH.



TemaTnueckoe IJIAHUPOBAHUE

7 KJaacc

Tema KoJu-Bo yacos
1 Beipaxxenus. ToxnecTBa. YpaBHEHUS. 24
2 | OyHKIUH. 14
3 | CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEJIEM . 15
4 | MHOTOYJICHHI . 20
5 | ®opMyIbl COKPAIIEHHOTO YMHOKCHHUS . 20
6 Cuctembl TMHEHHBIX YPABHCHUH . 17
7 | O6obmaromniee UTOrOBOE MOBTOPEHHE Kypca . 10
BCEI'O: 120

8 kJaace

Tema KoJu-Bo yacos
1 | PaumonanbsHbIE TpOOH. 23
2 | KBaaparHbie KOpHH. 19
3 | KBamparusie ypaBHEHUSI. 21
4 | HepaBeHcTBa. 20
5 | CreneHs ¢ 1IeTbIM MOKa3aTesIeM. DIE€MEHThI CTATUCTHKH. 13
6 | MroroBoe moBTOpPEHHUE. 6
BCEI'O: 102

9 KJ1ace

Tema KoJu-Bo yacos
1 | KBagpatuunas GyHKIHUS . 22
2 YpaBHEHHUS 1 HEPABEHCTBA C OJTHOW MEPEMEHHOM . 14
3 | YpaBHeHUS 1 HEpaBEHCTBA C JBYMs IEPEMEHHBIMH . 17
4 | Apudmernueckas U reOMETpUIECKasi IPOTPECCHH. 15
5 | DneMeHTH KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH. 13
6 | [loBropenue. 21
BCEI'O: 102




